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Hcnonp3yeMbie yCIIOBHBIC 3HAKH
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s  HUIL, TaHHBIX B yueOHUKE

OTIOJIHUTEIBHBIE PECYPCHI
o peeyp g CroBaps

CrTpykTypa yueOHMKA
Y4eOHuk cocrout u3 10-Tu pas3nenos.

1-ii pa3zgest. DTOT pa3en 0XBaThIBACT HEKOTOPbIE CTaHAAPTHI CONEPIKATEILHON TMHUU
“Yucna u peiicteus’”. HaBplkaM UTEHUS 3alMCH, CPABHEHUIO IEHCTBUTEIBHBIX YUCEI B
8-0M KJ1acce OBUIO OTBEIEHO JOCTaTOYHOE MECTO. B CBSI3M CITUM MOBTOPEHHIO U 0000-
IIICHUIO 3TON TEMBI BBIJIEJICH 3 yueOHOTO Yaca, a OCHOBHOCBHUMAHKE OTBEICHO HABBIKAM
(hopMupoBaHUs ¥ IPUMEHEHHUS CBOMCTB KOPHS N-OH CTETIEHU U CTETICHU C PallMOHAIb-
HBIM TIOKa3areneM. Kaxkjoe HoBoe MOHsTHE - TeopeTndeckas nHpopMmarus, rpadude-
CKOE M300paKeHHe, MaTeMaTHIeCcKas 3aITUChCOMTPOBOXKIACTCS PEIICHUSIMU ITPUMEPHBIX
3aj1a4.

2-ii pa3aes. B aToM paszzerne ypoKH 1o cojepKaTellbHOW IMHIHA TEOMETPHUH OXBATHIBAIOT
(hopMupoBaHHEe HABBIKOB IO TIPUMEHEHHIO CBOWCTB KacaTebHON U CEKyIIeHK OKpYK-
HocTH. Ha 3TnX ypokax mocienoBareiabHO UCCIIE0BaHbI CBOMCTBA OKPYKHOCTH, TAK JKE
CBOIICTBA KacaTeIbHON U CeKyIIel K Hell COOTBETCTBEHHO BO3PACTHOMYYPOBHIO 331aHbI
3aJ1aHust, TPEOYIOIHe COOTBETCTBEHHBIE 00CY X IeH!s. boJbIas 4acTh reOMETPUIECKIX
3aJlad COMPOBOXKAAETCS TpaPUISCKIMH U300paKEHUSIMH, YTO UTPAET BAXKHYIO POJIb B
BH3YaJbHOM IPEACTABICHUU MPOOIEMBbI U B MPABUILHOM (OPMHUPOBAHUU MPOCTPaH-
CTBEHHBIX TPEJICTABICHUN. 3a/1aHusl, TPEOYIOIIHE JTOKA3aTeIbCTBO KaKOro-TM00 Mpe/I-
JIOXKCHHUS, JaHbI C OTIPE/ICIICHUEM TUIaHa IaHHBIX U JTOKa3aTelbCTBa.

3-ii pa3zgen. DTOT pa3zien BIICIEH s (JOPMHUPOBAHUS CTAHIAPTOB CONIEPIKAHUS
1o anredpe - KBaapaTudHas GyHKIIWs, MHOTOWIeHHI, (pyHKImHU. [1o mpumMeHeH
partuuHOi QyHKIMU He OBbUIM BBIAENEHB 0C000 BHIpaKeHHbIE CTa@RapThH!
[IpuxoauTcs pemarh ypaBHEHHUSI U HEPABEHCTBA MPETYCMOTPEHH
JapTaMH U TIOAICTaHapTaMH COJIepyKaHUs rpaudecKuM MeT
HEBO3MOXHO MPUMEHSTH 0€3 MPUMEHEHHUsS CaMOi KB,
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4-ii pazgen. B aToMm pasnerne no copepkarenbHON JTMHUM TEOMETPUU BO BTOPOH paszien
OBLIH BKITFOYCHBI YPOKU COOTBETCTBEHHO cTaHaapraMm “3.2.3. 3Haet hopmynny paccTosi-
HUS MEXJY JByMsI TOUKaMH, 110 KOOpJUHATaM LEHTpa U paguycy MUIIET ypaBHEHUE
OKpY>KHOCTH .

Takxe paccMarpuBaeTcsi pa3Hble IpoOIEMBbl peajbHOM CUTYalllH, TAKKE KaK apXeoJo-
IMYECKHE PACKOIIKH, YIAJICHHOCTD OT SIHULEHTPA 3eMJICTPCEHHS, Iiepeiada MOOMIbHBIX
CUTHAJIOB U JIp.

5-ii pazgen. DTOT pasznen mocBsuieH GOPMUPOBAHUIO YMEHUH MO COIEpKaTeabHON
TUHAM “Anrebpa u QyHKIHMH, TAKHWE KaK COCTABIISTH YPaBHEHUS C OJHONIIEpEeMEHHOMN
WJIM CUCTEMBl YPaBHEHUH € IByMsI IEPEMEHHBIMH B 3aBUCUMOCTH OTPEAIbHOM CUTYallH.
B ypoku ObutH BKJIIOYECHBI PallMOHATBHBIC YPAaBHEHUS], & TAK)KE YPABHEHHUS C IIEPEMEH-
HBIMH I10]] 3HAaKOM MOAYJISl, CUCTEMBI ypaBHEHUH (B KOTOPBIX OJJHO ypaBHEHHE I1EPBOH,
a Ipyroe BTOPOH CTeNeHH, 00a ypaBHEHHUS] BTOPOH CTEIICHHU), PELICHUS IPUMEPHBIX 3a-
JaHUH, 3a]]a41 Ha peajibHbIe KU3HEHHBIC CUTYallMU U 33Ja41 110 HH(OpManuu OTHOCS-
LIMXCSI K Pa3iUYHBIM 00JacTAM HayKH. A TakKe MPUBOIATCS 3a/Jaud, CSI3aHHBIC C
¢unancoBeiMH Bonpocamu. OOyuyeHHe PEeLICHUIO ypaBHEHUH pa3padoTaHO COOTBET-
CTBEHHO BO3PACTHBIM OCOOEHHOCTSIM yYallUXCsI,HA OCHOBE MEKIYHAPOAHBIX UCCIIEI0-
BaHuH. C yuyeToM MeKAyHapOJHOTO OMbITa, a TAK)KEe TOTo, KaK B JaHHBIX CTaHAapTax
CJICIYIOIIUX KJIACCOB 3Ta TeMa OOJIbIIEe HE UMEET MECTa, TO Ha UCCIIeI0OBaHUE, TPUMe-
HEHHMEKBAJAPaTUYHON (QYHKIMH - pelieHne ((UHAHCOBBIX 3a/1a4 B PEaIbHBIX KU3HEHHBIX
CUTYyalUsiX, BBIpaXXCHUE 3TOH (QyHKUHMEH 3a7a4 Ha KOHCTPYKIMU OTBOAUTCS IMPOKOE
MECTO.

6-if pasmes. DTOT pa3zien NOCBAIIEH MHOTOYTOJIbBHUKaM. B 3ToM paszerne onucbiBaeTcst
BBIBOJl M IPUMEHEHHE (HOPMYIT [UIsl paiiyCcoB OKPY)KHOCTEH, OITMCAHHOWN BIIMCAHHOM
OKOJIO TPEYTOJIbHUKA, CBOMCTBA YETHIPEXYTOJBbHUKOB, OITMCAHHONOKOJIO OKPYKHOCTH U
BIMCAHHOW B OKPY’KHOCTb, & TAK)KE pacyeT IUIOIIA ! PaBIILHOTO MHOTOYTOJIBHHKA.
7-1i pa3gen. DTOT pa3zen NOCBAeH GOPMUPOBAHUIO YMEHUH 110 COAEpPIKaTEeIbHOM
muHAK  “Anrebpa u QyHKUUM, TaKHE KaK pellacT KBaJApaTHOE HEPABEHCTBO, PEIIACT
anreOpanyecKkie HepaBEHCTBAa METOAOM HMHTEPBasioB, B aToM maamee rpadguyeckomy
PELICHNIO HEPAaBEHCTB OTBECHO IIHUPOKOE MECTO, OTMEUCHBI BEO-TMHKH HUCIIOIb30BaH-
HBIX TpadKaIbKyIaTOpoB. B pemennn HepaBeHCTB rpadKaIbKyIsTOPBI SBIISIOTCS He3a-
MEHUMBIMH HMHCTpyMeHTamu. [Ipu pemieHuu 3amad, CBS3aHHBIX C (PUHAHCOBBIMH
BOIIPOCAMH, a TaKXe 3a7jad Ha KOHCTPYKIUH, B PEATIbHBIX JKU3HEHHBIX CUTYaALUSIX IPU-
MEHSIIOTCSl KBapaTHbIe HEPABEHCTBA C OUYEHb OOJIBIIMMHU WM C OUYCHb MaJIbIMH KO-
¢unuenTaMn C cocraBieHHMEM Tpaduka COOTBETCTByIoUleH ¢QyHKuMU. 3xaech
BCIOMOTaTEIbHBIM HHCTPYMEHTOM MOYKET OBITh TOJIBKO TpadkanbKyisitop. Penienue
paBeHCTBa aNreOpandeckuM CrocoOOM YUCHUK TaKKe MOXKET MPOBEPUTH C I
rpaduka, TOCTPOCHHOTO Ha TpadKalbKyJIsSTOpE.
8-if pasnmes. B aTom pazjene no coaepkaTesbHON JTMHUHA TEOMETP
MIOHATHE BEKTOpa Ha TNIOCKOCTH, MPaBUJIa CIIOKEHHS, BBIYUTA
Ha yucio. B o0yueHnn NOHATHS BEKTOPA peaan30BaH
pe3ynbTaTe NCCIIEI0BAHNS OIBITOB Pa3BUTHIX CTP
HaKJIOHA BEKTOpa U3MEPEHUSIMHU, OIIPEIEIAET pea
mrady.




JlelicTBUS HaJl BEKTOPaMH BBITIONHSIOTCS TpaguIecKUuMH H300paKEHUAMH, DTH 331aHHS
($OopMHPYIOT peanbHbIe KU3HEHHBIC HABBIKK Y yUYaIllUXCsl, HABBIKM BBITTOJIHEHUS 33124
1 OLICHWBaHMS UX pe3ynbraToB. [IpaBuibHOEe 00ydyeHrEe BEKTOpa HMEET OYECHb OOJIBbIIOE
3Ha4YeHUe Il GopMHUPOBaHUS MPOPECCHOHATIBHBIX U XY0KECTBEHHBIX HABBIKOB. B aTOM
paszene mpeoOpa3oBaHUsl ABMXKCHHS IMPEICTaBJICHBI 3aJayaMHd, OCHOBAHHBIMH Ha
CPaBHHUTENBHBIX IPaUuIeCKUX MPEACTABICHHSIX.

9-ii pazaen. B aTom paznen orBeneH Ha (OpMHUPOBAHHE HABBIKOB IPHUMEHSTH CBOKCTBA
apu(pMETHIECKUX U TEOMETPHUYECKUX JUISI PELICHUS 3aa4. 3aa4i CBI3aHHBIC C YHCIIO-
BBIMH TI0CJIEIOBATEIILHOCTAMH, TAaKKe apu(PMETHUECCKUMHU U TEOMETPUICCKUMH TPO-
IPECCHSMU, JaHbl C YepeAOBaHUEM O0yJaroIUX U MPUKIAJHBIX 3a1ad.

10-ii pa3gesn. [lnanupyercst pa3BUBaTh HABBIKM aHAJIM3UPOBATh U KJIACCH(PHLIUPOBATH
JaHHBIE, IPEJICTABICHHBIC B TA0IHMLIAX, AUAarPaMMax, THCTOTpaMMaXx Wi rpaduKax, co3-
JlaBaTh TAOIMIBI YaCTOT M TUarpaMMbl M PelIaTh MPOCTHIE 3a/1a4M,CBA3aHHbBIE ¢ KOMOH-
HAaTOPHUKOW M BEpPOATHOCTHIO. B yueOHMK BKIIOUEHBI NMPHUMEPHI pEIICHUH 3ajad,
CBSI3aHHBIX C YMEHHEM NPEJICTABUTh CTATUCTUYECKYIO HHPOPMAHIO ¢ Tabnuiei pac-
MpeAeIeHNe YacTOT, TACTOTPaMMaMHU, ITOJIMTOHOM YacTOT, a TAK)KE BBIYHUCIIATH CpeTHEe
apupMeTHIeCcKol 3HaYCHUE 110 TAOIHIIE paclpeeNICHHs YacTOT.

B y4eOHuK BKIIOUeHBI 00yJaroiye MpruMepsl Ha MEePecTaHOBKU (IepMyTallK) HKOM-
OMHE30H, a TaKKe 3a7a4d, Ha BBIYUCIICHUE BEPOSITHOCTEH B PEIICHUN KOTOPBIX TPeOy-
eTcsl HAWTH YHMCIO BO3MOXKHBIX M ONarompuATHBIX COOBITMH TP TMOMOIIH
KOMOWHATOPHUKH.

B xonue yueOHrKa Takxke ObIUTH JaHbI OOIIHE 3a1aHHsI TIO TPOEICHHOMY KypCy MaTeMa-
THUKHU CPEeTHEN IIKObI.

DaxTopbI, OKA3hIBAIOIINE MOJIOKHUTEIHHOE BIMSIHNE HAa IPHOOpPETeHNEe BHICOKNX
pe3yabTaToB 00yUeHUSI.

1. B GonpummHCTBE ClTydaeB Y4EHUK 3HAKOMUTCS C HOBBIMH MOHATHSAMU TTOCPEI-
CTBOM 3aJIaHUs Ha UCCIIEZIOBAaHUE C MOTHBHPOBAHHBIM XapaKTepoM DTH 3a/laHusl, He-
cymye 6oJblie MPaKTHYECKUI XapakTep, CO3at0T YCIOBHS sl BOCTIPUATHUS MOHATHHA
y4eHHKaMH, JUIs OUHOTO UX TpescTaBieHus. [loaToMy B MakCUMaIbHOM CTETeHH ciie-
IyeT 00eCTeunTh OPraHnu3alrIo dTHX 3aHSATUI 1 IPUCYTCTBHE BCEX YUYCHUKOB HA HHX;

2. [IpuroroBneHne BUPTYaIbHBIX MM OYMa)KHBIX TUIAKATOB, OTPaKAIOIINE 00b-
SICHEHUS] HOBBIX MOHATUH U UX JIEMOHCTPALNS B TEUCHUH YPOKa;

3. Byny4u oOLIeKIaCCHOM IEATEIIBHOCTBIO - TCOPETUYCCKUE HHPOPMALIUH TTPE/I-
CTaBJIAIOTCS OOCYXIEHUAMHU, 0OBICHEHHEM IIPUMEPOB;

4. OOparnuTh BHUIMaHUE Ha BBITIOIHEHNE 00YUArOIIHX 331aHIi BCEMH YYCHHUKAMHU
U poBezieHue HOpMAaTHBHOTO OLICHUBAHUS ITyTeM HAOIIOCHHUS;

5. 17151 OTCTOIOIIMX YYEHUKOB HEOOXOAMMO MPUTOTUTH TIPOCTHIE 331aHHsI TIOCPE,
CTBOM IIPOTPAMM, H3TOTABIUBAIOIINM Pa0OYHeE JTUCTHI;

6. OOBsICHEHHUE B KJ1acce MPUKIAIHBIX U TBOPUECKUX 3a;[aHH1“ﬂz[Ha
PBIX JAaeTcs Kak JloMallHee 3a1anue. F3-3a 1oarocpoyHoCTH HEKOT p

HYTOM BHJIE - B hopme pedepara.
7. ObecrieueHre CaMOCTOSTEILHOTO 00y4eH
ydacTHsl poauTelieii B 00pa3oBaHuu CBOETro pede
TEJISIM MHTEPHET-aIPECOB.
8. ObecrieueHNE TOCTABKH BCEM YU HBIX B IIOCOOHH
JUISL y‘IHTeJ’ICﬁ 1 COCTABJIICHHBIC 110 JaHH



TexHon0rM4Yeckne HHCTPYMEHTBI, HCNOJIb3yeMble B COBPeMeHHOM
NpenoxoBannu npeamera “Maremaruka” u nHGopmanus
0 NPOrpaMMHOM OOecrnedeHuu
Pe3ynbrarbl 00y4yeHHus 1 HHTEPHET-aJpeca

DnexkTpoHHas Tabnuma u npumep momurona 9actotel EXCEL.
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MICROSOFT EXCEL

Yucaa u geiicTBust. [TpOM3BOIUTH BBIUMCICHHUS 110 o o s
dopmyure. i e

Adareopa u pynxkuuun. CocTaBieHue MIEKTPOHHBIX
tabnui. [ToctpoeHue rpadudeckux QyHKIIHMA.

CTaTHCTHKA M BepPOSITHOCTh. COCTaBUTH DIIEKTPOH-
HBIEe TAONHIBI U TIPEACTABUTh WH(POPMAIINIO B PA3HBIX
rpaduueckux popmax. b o

B npenonaBanny MaTeMaTuKU JOCTHKCHUS] COBPEMEHHOM TEXHOJIOTUH CITyKaT
s¢dexTuBHON opranzanuu ooydeHus. Cpean HHCTPYMEHTOB 00y4EHHsI Hapsiay ¢
BUPTYaJIbHBIMA MHCTPYMEHTAMH, CIIYKAIllUMH Peaju3aliuy CTaHIapTOB 110 BCEM
COZIepKATENbHBIM JUHUSIM - HHTEPHET, I'padKaIbKyIATOPhl, JIEKTPOHHBIE Ta0-
JIMLIBI, JIETKO MIEPEHOCHMBIE C IIOMOILBI0 0COOBIX MPOrPaMM-IIPOU3BOACTBO Maso-
rabapuTHBIX Ipa(KaIbKyIITOPOB, CTAJIO0 MPUIMHON MOJIOKUTEIBHBIX U3MEHEHUI
B IIPETIOAABAHNI MAaTEMaTUKH. DTUMH KaJIbKyIATOPAMH IIUPOKO MOJTIB3YIOTCS B Pa3-
BUThIX EBponelickux crpanax, Amepuku, Kanane. C moMouiso nporpaMmel ¢ rpa-
¢uuecknm obecnieuennem Corel DRAW MOXXHO BEIIOJHUTH OIpeiesIeHHbIE
pabotel. [Ipn 00y4yeHnn mMaremMaTHKe B ONPEAEICHHON CTENEHH MOXXHO BOCIOJb-
30BarhCs mporpaMmoit  Microsoft Excel, nmeroreii BO3MOXHOCTH BBIYNCIICHHS U
MOATOTOBKU CTAaTU4YeCKUX MHpopManuid. [IpuroroBneHsl oTAeIbHBIE IPOrpaMM
Juist o0ydeHus1 MaTeMaTHKe ¢ MOMOoIIpl0 mHTepHeTa - Geometer’s Sketchffad
Geometry Software, Fathom Dynamic Data Software. A Tang® nmefres
rpaMMHBIE 00€CIICUeHU S, IIUPOKO UCTIONIB3YEMBbIE IPH 00yIECHUH
MaTeMaTHKH, COUUAIbHBIX HayK U T.1.

OnHako HECMOTPS Ha MTOCTOSHHBIE OOHOBJICHUS
CKOPOCTBIO PaclpoCTPaHsIETCsl UCIIOIBb30BAHU
Cy1iecTBYIOT 0OBEKTHBHBIE U CYOBEKTHBHBIC IT
30BaHMUs BBILICTICPEUNCIICHHBIX IPOIPAMM - H3-
TEPHETOM, HE SIBJISIOLIMMCS TOCTYITHBM AJIS Ka auT.I




Haubonee ncronszoBaemplie TpadKaIbKyISTOPHI - 3TO TpadKaIbKyISTOPhl CEPUN
MaJjoro rabapura, IMeroIre HHTep(enCHYO CBA3b C OOIBIINMHU KOMITbIOTepaMH. Mc-
MOJIb30BAHUE TAKHUX TPA(KATBKYISITOPOB 3aINIAHUPOBAHO B CTAPIIUX Kaccax Mmpu o0y-
YEHHH MaTeMaTHKEe M OXBATBIBACT BCE COJepKareibHble JIMHUU. Mcrmonb3oBaHue
TEXHOJIOTUH - OJTHO U3 OCHOBHBIX HAMPABICHUHN JIETEIBHOCTH. J{JIs MONOEKH € COB-
PEMEHHBIM MBIIUICHUEM UCIIOb30BAHUE STHX TEXHOJIOTUI HE CO3/alyT TPYIHOCTEH.

[1-B3 Pus

(2.98, 7.88)

(1.7, 329
BL? i 192,25 s T ] T | P

C noMomIbIo 3TUX IpadKaIbKyISITOPOB BO3MOXKHO:

- IOCTPOUTH IpaduK I000H HyHKINH;

- IPEACTaBUTH (DYHKIIHUIO C 3aJaHHBIM TpaHKOM - Tab-
nueH, Gopmyoii;

- ompezenieHHe OOJIACTH ONPEACICHHUsI U MHOXKECTBA
3HauUCHUH QYHKIHH;

- HaXOXKJICHHE MaKCUMyMa U MUHUMYMa U .T.]I.

Taxxe ecTh BO3MOKHOCTD PELICHUSI CHCTEM ypaBHe-
HUH, pelIeHus] HepaBEeHCTB, IeHCTBUI HaJ MaTpULIAMH, pe-
LOICHUS CTaTMYEeCKUX 3a7ady, pemeHus 3agad 1o
KoMOuHaTopuke. Bpennas ctopoHa mons30BaHusI TEXHOIOTHEH - MBICIIA KOTOPBIE MOTYT
OecrokonTh: “Bce paboThI BHIMOMHIET KaJIbKYJISATOP, @ KOTAa YYUT ydeHuk ? OmgHako
HaBBIKM CHCTEMAaTH3UPOBAaHUSI HH(POPMALIUH, BBEICHHS B KOMITBIOTEp, 00pabOTKH pe-
3yJABTaTOB UTPAIOT BaXKHYIO POJIb B (JOPMHUPOBAHUU TBOPUYECKOTO U aHAIUTHYECKOTO
MBILICHHSA. B cOBpeMeHHOM MUpE, B peasIbHBIX )KU3HEHHBIX CUTYAIMSIX Ka)Iblid Bce
OoJibliIe Hy)KJaeTCsl B 9TUX HaBbIKaX.

BupTtyajbHbie rpagkaiabKyJIsaTOpbl. B Hy)KHBIX MecTax y4eOHUKa, a TAKXKE B
MTOCOOUH TSI yIUTeNel JaHbl BEOIMHKH TpadKaIbKynsaTopoB. BupTyansHblie rpad-
KaJIbKYJISITOPEI OBIBAIOT Pa3HBIMHU B 3aBUCUMOCTH OT HCIIOJIb3yeMO# TeMbl. YacTh ux
MMEIOT OTpaHUYEHHBIC BO3SMOXKHOCTH - TIPEAHA3HAYECHBI TOJIBKO JIUIIH JIJIS BHITTOJTHE-
HUS Tpadudeckux 3aganmii. OqHako yanoOHBI I UCTIOIB30BaHus. Hanpumep, Takne
Kak: https://www.desmos.com/calculator, http://www.meta-calculator.com/online/
http://my.hrw.com/math06 07/nsmedia/tools/Graph Calculator/graphCalc.ht

OOparuTe BHUMaHUE, YTO 3aIMTUCh Na moxHo 3anucars B an%.

Cy1ecTByIOT BUPTyaJIbHbIE I'PaKaTbKYIATOPHI ¢ OoJiee MIHP@KAM

CTSIMH, KOTOPBIE ITPEIHA3HAYCHBI IS ITOCTPOCHUS I'Pa(HKOB TRUTO
IAOHANBHBIX (YHKIUH, a TakxKe M PEHICHHUsS CEFATHYGCKUX,

anreOpanmdecKux 3aaad.
Hampumep, Takue kak https://mathway.com/ %
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HaBbIKn,yMeHMs M cofep:KaTelbHbIe CTAHAAPTHI IO 9-My Kiaccy

K xoHIy 9-ro xnacca ydammiics:

*UNTAET, MUIIET, CPABHUBAET U BEICTPAUBAET ACHCTBUTEIBHBIC UUCIIA, HA KOOPAUHATHON OCH MO-
Ka3bIBaeT NPUOIN3UTEIBHO TOUKY, COOTBETCTBYOIIYIO ICHCTBUTEIEHOMY YHCITY, TIPH PELICHUH
3aj1a4 IPUMEHSET CBOMCTBA 00BEIMHEHUH U ITEpeceUeHNt MHOKECT

* NIPUMEHSIET CBOICTBA CBOWCTBO KOPHS N-0H CTeNeHH (n > 2) U CTEeNeHEe! ¢ pallmoOHAIBHBIM I10-
Kasareyem

* MpUMEHsIET (POPMYITBI ITPOLIEHTOB B PEIICHUH MTPAKTHUECKHX 3a/1a4

* HaXOJUT NPUOJIIKCHHbIC 3HAUCHHsI BBIPAKEHHH, COlEpKAINX KBAaJAPATHBIM M KyOW4ecKHi
KOPHHU U Pe3yNbTaThl CPABHUBAET C PE3YJIbTaTaMU, HOTYYEHHBIMY C IPUMEHEHHEM BBIUUCIIUTEb-
HOW TEXHUKOI

* COOTBETCTBEHHO JKU3HEHHBIM CUTYaIUsIM COCTABIIIET CUCTEMY U3 IBYX YPAaBHEHUI! - ¢ OHOM
MIEPEMEHHOM U C AByMs IEPEMEHHBIMHU. 3aMIUCAB JaHHOE MIPEJIOAKEHUE B BUJIE CUCTEMBI JBYX JIH-
HEWHBIX HEPaBEHCTB - PeIIaeT ee, MPUMEHSIET CBOMCTBA MOCIIEI0BATEILHOCTEH, apUPMETHIECKOH
U TEOMETPUYECKOM Mporpeccuil B pelieHuil B 3aqa4

* pelaeT CUCTEMY YPaBHEHUH ¢ JBYMs I€PEMEHHBIMH, B KOTOPOW OIHO ypaBHEHUE NEPBOMH, a
Jpyroe BTOPOH CTENeHH, pelaeT KBaJpaTHbIe HEPaBEHCTRA.

* B JJaHHBIM TPEYrOIbHUK BIIUCBHIBAET U OMUCBHIBACTOKPYKHOCTb U MPUMEHSET UX CBOIICTBA IpU
pellIeHny 3aa4, IPUMEHsEeT CBOMCTBA KacaTeIbHbIX U CEKYIUX OKPYKHOCTU

° MPHUMEHSET B MaTeMaTH4YeCKUX W (PU3NYECKUX 3ajadax MOHSATHE BEKTOpa W JEHCTBUS Ha
HUMH, MTPEACTABISIET IBM)KEHHUE Ha INIOCKOCTH KaK KOHIPYeHTHOE rpeo0pazoBaHue GUryp

* IpUMeEHsIET (POPMYITy PACCTOSIHUSI MEK/Ty IBYMsI IJaHHBIMHU TOYKaMH, ITUIIET YPaBHEHUE OKPY K-
HOCTH 10 KOOP/AMHATaM IIEHTPA U Paauycy.

» OT 01HO MPOU3BOAHOM €AUHUIIBI U3MEPEHNUS IEPEXOAUT K JPYTOH, MPOBEPSET NPaBUILHOCTh
PE3yNbTaToB MOTYYEHHBIX NPHU NPAKTUYECKUX U3MEPCHUSX.

* Uuraer v aHaM3upyeT HHPOPMALIUH JTAaHHBIC B BUJIE TAOJIUIIBI, TUarpaMMBbl, THCTOTPAaMMBbI HITH
B rpaduueckoM Buie, CO3aeT TabIMILy YaCTOThI M CTPOUT JHarpamMMmy.;

* pelaeT MpocThle 33/1a4k 10 KOMOMHATOPHKE M TEOPUH BEPOSTHOCTH

OcHOBHBIE CTAHIAPTHI H MOACTAHAAPTHI 110 COEPKATEILHBIM JHHUSAM.

1. YUncia u geficTBUs. Yuaumiics:

1.1.1. YUnraeT 1 numeT nelicTBUTENbHBIC YUCTA.

1.1.2. CpaBHHUBAET U BBICTPANBAET JEHCTBUTENIBHBIE YHCIA.

1.1.3. Ha kooptiHaTHOW OCH MTOKa3bIBAET NPHUOIU3UTEIBEHO TOUKY, COOTBETCTBYIOIIYIO ICHCTBH-
TEAbHOMY UYHUCITY.

1.1.4. Ipu pemeHnu 3a/1a4 CBS3aHHBIE C ACHCTBUTEILHBIMU YNCIIAMU IPUMEHSIET CBOMCTBA 00be-
JUHEHUH U epeceueHil MHOXKECTB.

1.2. IlpumeHsieT MaTeMaTHYECKUE ONEepaIii, MaTeMaTH4eCKUe MPOLEAY Pl U OTHOLIEHUS MEXTY
HUMU.

1.2.1. HaxoauT 3HaueHHs BBIPQXKEHUH TIPUMEHSISI CBOMCTBO KOPHS N-0i cTenenu (n > 2).
1.2.2. TIpuMeHseT CBOMCTBO CTENEHEH ¢ PalliOHATIBHBIM MTOKAa3aTeNIeM.
1.2.3. (n > 2) Yuporaer BeIpaKeHUs COACPKAIINAN KOPEHb N-0i CTCIICHH.
1.2.4. TpumensieT GopMyIbl COKPAIIEHHOTO YMHOKEHHS B BhIpakeHugghconepfammx
n-oif crenenu (n > 2).
1.2.5. [IpumensieT GOpMyITBI ITPOLIEHTOB B PEIICHUHN MTPAKTHYCCKUX 3@1a4 OaHKQBCKHUX
panusix, I3MECHEHHSIX [IEH MPOJIaXH)

1.3. [Ipou3BOaUT pacyeTsl, OLEHUBAET TOYHOCTH MO,
1.3.1. Haxomut npuOKeHHbIe 3HAYCHUSI BRIPYKCHHH,
KOPHHU U PE3yNbTaThl CPABHUBAET C PE3YIILIATAMHU, Oy
HOM TEXHUKOIL.




2. Anbredpa u pyHKnmun. Yuammuiics:
2.1. I1pobneMbl pa3HBIX CUTYaIMH BBIpAXKAET B allreOpandecKuM BUJIC M UCCIIEIYET..

2.1.1. CoOTBETCTBEHHO >KM3HEHHBIM CUTYyallUsIM COCTaBIsIET CUCTEMY U3 JIByX ypaBHEHUH - ¢
OJTHOH MEepEeMEHHOM U ¢ IByMsl IEPEMEHHBIMU.

2.1.2. 3anucaB faHHOE MPEATIOKEHUE B BUJIE CUCTEMBI IBYX JTMHEHHBIX HEPABEHCTB - PEILACT €€.
2.1.3. [IpumeHsieT cBOWCTBA MOCIIEA0BATEILHOCTEH, apu(METHIECKON 1 TeOMETPUIECKOil po-
rpeccuil B peleHuii B 3a1a4.

2.2. Beimonnsiet anredpandeckue Mpoueaypsl

2.2.1. [IpoBoauT TOXIECTBEHHBIE TIPEOOPa30BaAHUS 110/ AJITeOPanIeCKUMH BBIpaKeHUsIMU. 2.2.2.
Pemraet cucremy ypaBHEHHI ¢ JBYMs IEPEMEHHBIMU, B KOTOPOI OJJTHO ypaBHEHUE NEPBOH, a Ipy-
roe BTOPOU CTETEeHH.

2.2.3. Pemaer kBaipaTHbIC HEPABEHCTBRA.

2.3. BepakaeT 3aBUCUMOCTU MEX]Jy BEIMUYMHAMHU, BCTPEUAIOIIUMUCS B IOBCEAHEBHON KU3HH,
yepe3 QyHKIMH

2.3.1. Pemaer anreOpanyeckre HEpaBEHCTBA METOJIOM HHTEPBAJIOB.

3. leomeTpus. Yuammuiicsi:

3.1. Mccnenyer ¢ MOMOIIBIO TeOMETPUIECKUX M300pasKeHNH, TIPE/ICTABICHUI 1 JIOTHYECKUMHU
00CYy>K/ICHUSIMU CBOWCTBA M IPU3HAKU (UTYD.

3.1.1. 3HaeT MOHATHS IOMAHHON U MHOTOYTOJIbHHKA, H300pa)kaeT NPaBHIbHBIH MHOTOYTOJIbHHK.
3.1.2. B naHHBIH TPEYrOJIbHUK BIUCHIBAET U OMHUCHIBAETOKPYKHOCTD.

3.1.3. [IpumMeHsieT cBOMCTBA KacaTEIbHBIX U CEKYIIUX OKPYKHOCTU

3.1.4. [IpuMeHsieT CBONCTBA YETHIPEXYTOJIbHUKA BIUCAHHOTO M OMUCAHHOTO OKOJIO OKPY>KHOCTHU
IIPU PELICHNH 3a/1au.

3.1.5. IIpumeHsieT B MaTeMaTHUECKUX U (PU3MUECKHUX 3ajadax IMOHATHE BEKTOpPA Ha IIOCKO CTH,
IIpaBUJIa CIOXKEHHsI, BBIYMTAHUSI U YMHOXE HUS BEKTOpA HA YHUCIIO

3.2. [lpuMeHsieT reoMeTprUIeCKUe IPeoOpa3oBaHus U CHMMETPHIO K PEIICHUIO 3a1ad

3.2.1. 3HaeT MoHATHS NapaJIeIbHOTO IEPEHOCa Ha IFIOCKOCTH M IPUMEHSIET JJIst IIPe0Opa3oBaHus
uryp.

3.2.2. 3HaeT NOoHsTHE PeoOpa3oBaHue ABMKECHUS M TIOJTydaeT ITpeoOpa3oBaHUEM U3 OJTHOI KOH-
TPY?HTHOH (pUTYpHI IpyTyIO.

3.2.3. 3naet GpopMyIry pacCTOSIHUS MEXKIY JBYMs TAaHHBIMH TOYKaMH, ITUIIET ypPaBHEHHE OKPY K-
HOCTHU IO KOOPAWHATaM IIEHTPa U paauycy.

4. U3mepenus. Yuanmiicsi:

4.1. IloHumaeT 3HaYEHUE €AUHUL] U3MEPEHHs], UCIIOIb3YeT COOTBETCTBYIOIINE U3MEPUTENbHBIE
TIpUOOPBI.

4.1.1. Ot ogHOM IPOU3BOJHOMN €IMHUIIBI U3MEPEHUS IEPEXOJUT K APYTOH.

4.2. BBINONHAET pacyueThl ¢ UCIOJIb30BAaHUEM M3MEPHUTENbHBIX U PACUETHBIX HHCTPYMEHTOB
4.2.1. ITpoBepsieT NpaBUIBHOCTD PE3YIbTATOB MOJIYUYEHHBIX IPU MPAKTUUECKUX U3MEPEHUSX.
5. CraTncTHKA ¥ BePOSATHOCTD. Yuamiuiics:

5.1. CoOupaer cTaTHcTHYECKYI0 HH(OPMAIHIO, CHCTEMaTH3NPYET, aHAIN3UPYET U IIpeicTaBificT
pe3ynbTar.

5.1.1. Yutaer u aHanu3upyeT HHGOPMALMH TAHHBIE B BH/E Ta0mHIb, qugiPammbrucTo
WM B rpa)M4ecKOM BH/IE

5.1.2. Cratnueckue nHMOPMAIIUU KITACCUPHUIIAPYET MO OMPEICIICH
5.1.3. OmpenenseT MpaBUIIBHOCTD CTATHYECKUX WH(OpMAIIig
5.1.4. Bo3HUKIIINE HA OCHOBE CTAaTHYECKUX MH(pOpMa
U CTPOUT AUArpamMMy.

5.2.1. Paznuuaet BUBI OOBEMHEHNH H P
5.2.2. Ha ocHOBe cTatnueckux HHpopMarl
5.2.3. PemaeT npocTele 3a1a41 Ha BEPOSITHO




Kopenb n-oii crenenn
CreneHb ¢ paMOHAJIBHBIM N0OKa3aTe1eM

BBIPQKEHHSIX COACPIKAIINX KO-
peHb n-oii cTeneHu (n>2) .
1.2.5. Tlpumensiet GhopMyJbl Ipo-
[ICHTOB B PELICHHUHU ITPAKTHYECKUX
Bamad (pu OAaHKOBCKUX OIepa-
[STX, U3MEHEHUSIX 1IeH ITPOJIaKH )
1.3.1. HaxoauT npubimxeH-
HBIC 3HAUCHHUS BBIPAKEHUH, CO-
JieprKaluX KBapaTHbIA U
KyOMUEeCKHI KOPHH, U CPAaBHH-
BACT C pe3y/IbTaTaMu, M0JTy4eH-
HBIMH C IIPUMEHEHHEM
BBIYHCIIUTEIILHON TEXHUKH.

Y4eo-
Ypox Moypou-
Cranaaprsl coaep:KaHust Tema " HHUK
Ne HBII Yac
cTp.
LI.1. Ynraer n sanuchiBaet | .3 | JleficTBUTENbHBIC YNCIIA 3 6-11
JNIEUCTBUTEJILHBIC YHCJIA.
1.1.2. CpaBHHBaeT u ymops- Kopenb n-ou cremnenu
JI0YUBAET neitcteurensubie | 4-8 | CBoiicTBa KOpHS n-0il 5 12-20
YqHCIA. CTETICHU
1.1.3. IToka3bIBaeT, mpuOINU3U-
TEJbHO, HA YKCIIOBOM OCH TOUKY, Crerienb ¢ pannoHalb-
COOTBETCTBYIOILIYIO  JEHCTBU- HBIM IIOKa3aTCJICM.
TENLHOMY 4HCITY. 9-11 [Cgoiicrsa crenenuc pa-| 3 21-25
1.1.4. TlpumeHnser cBoiicTBa LIMOHAJILHBIM IIOKa3are-
00bCIUHCHUSI U TEPCCCUCHUS JIEM.
MHOYECTB TIPU PELICHHUH 33724
Ha MHOXCCTBC HeﬁCTBHTeHLHLIX
12-13 | O6o0maroye 3aauus 2 26-27
YHCET.
1.2.1. HaxonuT 3HaueHUS BbI-
pakeHui, NPUMEHsS CBOWCTBA
K(;p;’; n-I(T)H cTene (n > 2). 3aiaHus CyMMaTHBHOTO
[AVN HUMCHSCT BOHUCTB
_'PUMCHIACT  CBOMCTBO | 14 | senppanms o pas- 1
CTCIICHCHU C pallMOHAJIbHBIM I10-
neny 1
Kazarenem.
1.2.3. Ymporaer BBIpakeHUS
colepKallluii KOpeHb 1-0i cTe-
neHu (n > 2).
1.2.4. Tlpumensier ¢hopmyisl
COKpall€HHOIr0 YMHOXCHHUSA B Bcero 14




IIpumep MOypoYHOIo MJjIaHa
Crenenb ¢ pauMoaHbUIbHBLIM NMOKa3aTesieM. [lpukiaaanbie 3aganus. 3-i yac

Conep:karebHbIe CTAHIAPTHI.

1.2.2. [IpuMeHseT CBOMCTBO CTENEHEH ¢ pPalMOHANBHBIM OKA3aTENEM.

1.2.5. Ilpumensier GpopMyIIsl IPOLEHTOB B PEIICHUN MPAKTHYCCKUX 3a1a4 (MTpH OaHKOBCKUX
oTiepamyix, M3MEHEHHUSIX IIeH TTPOJIaXKH )

1.3.1. HaxoauT npubiamKkeHHbIe 3HAYSHUS BEIPAKSHUH, COlep KaINX KBAIPATHEIA 1 KyOu-
YECKHUIl KOPHH, U CPABHHUBAET C PE3yabTaTaMU, IOTyYEHHBIMH C IPUMEHEHUEM BBIUUCIIUTENb-
HOW TEXHHKH.

Less ypoka - popMupoBaHUe HUAKECIEAYIOIMX HABBIKOB YYaLIUXCS:
- IPUMEHSIET CBOMCTBA CTENECHHU C PallMOHAIBHBIM IIOKA3aTEICM;
- pelIaet 3a/1a4u ¢ IPUMEHEHUEM CBOMCTB CTENICHH C PALlMOHAIBHBIM OKa3aTeIIeM.

MotuBanus. Eciiv 1ieHa kakoro 100 MpojyKTa B TCYCHUH /1 JIET BBIPOCIIA C p1 MaHAT
/10 p2 MaHata, TOLa [0 5TOMY MPOYKTY CPE/IHss rofoBas UHQIIALNS BEIYUCIIICTCS

KakK: o (52)7_ 1

Boruucnute nHGIIALNIO )T HUKECIICTYOIIUX MPOAYKTOB:

1 xr B 2016- om roxy 1 xr B 2020- om romy
IIpoxykr
nena (M) nena (M).
Msico 9 11
CruBOYHOE Macio 10 12

Kak BUIHO, B peasIbHbIX )KU3HEHHBIX CUTYAIUSIX MIPUXOUTCS PEIIaTh 3a]1auH, B KOTOPBIX
HY’KHO YIIPOIATh BBIPAYKEHHUsI, COAECPIKAILNE CTEIIEHb C PALIMOHAJIBHBIM [1OKA3aTEIEM U
HaWTH ee 3HAYCHHUE. 1
N
ITo popmyne r = (_pl ) — 1 BbmcINM cTeneHs AHQIATIN AT MsIca U MacJa:
1 1

T _
Msico: r=(1—91)— 1~0,051 Macio: r:(%)i 1~ 0,047
Kax BunHO B 11eHe Msica cpenusis rofgosast mHGsus coctanisier 0,051, To ecth 5,1%.

B 1eHe maciaa 0,047, To ects 4,7%. Ha 3ToT 3Tann ypoka 0TBOIUTCS S-OMUHYT.
PexomenayeTcs 1aTh JOMaITHEE 3a1aHHE HA CAaMOCTOATEIbHOE UCCIEJOBAHUE CTEIIEHU

WHOISIUN TPOAYKTOB ITUTAHHS, OBITOBBIX IPEAMETOB H.T.JT
BrimonHsrOTCS IPUKITaIHBIC 3a]aHHs JaHHBIE B Y4eOHUKE Ha CTp. 24-25.
OO6cyxnaercs 3ana4a ¥Y.29 BMecTo 7 yUeHUKHU 3alUChIBAIOT OJHO 3HAUEHUE U BBIUKMC-
JISIeTCsl KOJIMYEeCTBO KO(hEMHA OCTABIIETOCsl B OpraHu3Me 4eJloBeKa 3a 9TO BpeMs. Yue-
HUKaM MOPYYaloT MPOBECTH HCCICAOBAaHNE HAa BPEAHOCTD HIIH MOJIE3HOCTh KopenHa B
opranusme uenoBeka. Kodenn okasbiBaeT NoI0KUTENBHOE BIMSHUE Ha CTUMYIIUPOB
LIEHTPAJILHON HEPBHOU CHCTEMbI. B MaJleHbKHX J103aX JTOOABISIETCS K pa3iinyfsiM Ha
nutkaM. [IpuHsTHE B GONBIINX J03aX omacHo. B kauectse momayiftero 3Qganu
€TCsl BBITIOJTHUTH MMUCHbMEHHO BCE IMMyHKTHI 3aa4H.

4-5 munyT. Kak 1omamnee 3aganue 3agaercs Y.28 u V.3



Yuenuk: J{omkeH HAUTH 00BEMBI IIPSMOYTOJIBHOTO TTapasiefienuIeaa ¢ JaHHBIMA W3-
MEpEHUSIMHU 1 Ky0a ¢ JaHHBIM PeOpPOM W CPaBHUTH ITH PE3YIALTATHl. 6—7 MHH.
[TonHOE BBIIOSHEHUE 3aJaHUS 3aJJaCTCSL JTOMOM.

Oo0mek/accHas 1esiTeIbHOCTb. Pa3bIrpeiBacTcs Urpa ¢ KapTaMu ... ¥ MEH4, a ... Y KOTo
T'oTOBsITCS KapThl, YUCIIO KOTOPBIX PaBHO YMCIIy YYCHUKOB B Kiacce. IIposepsiercs Ha-

JINYUe HaYaIbHOU U KOHEYHOU KapThl. 5

2
VY koro HayanbHast KapTa, TOT YUTAET UH- Tak xak 4 ° =8, T0 y KOro
¢dopmanuto Ha kapre. Bece yueHukn 3amnm- KapTa ¢ 8 OTBEYaeT:
CBIBAIOT TMPOYUTAHHYIO HWH(POPMAIHIO U
BBIYUCIISIIOT.
HavyanbHas kapTa y MeHsi 8 y meHs

2

Ay koro125%?

3
Aykoro 42 ?

3agaHus TAaKOro THIIA AeiaioT o0ydyeHue Ooee pa3BieKaTeIbHbIM, YBEIUUUBAIOT MO-
TuBauuio. [TomMoraroT (OpMHUPOBAHHIO TAKUX HABBIKOB KaK CIIyILIAHUE, IOHUMaHHE, yCT-
HO€ BBIUNCIIEHUE U T.]., @ TAK)KE Pa3BUBAET COLMAIbHBIE HABBIKU. MrpanbHble KapThl B
nocobuu nansl Ha ctp. 28-30. Urpa - BEIronHOE CPecTBO [UIst MPOBEAEHUsI (POPMaTHB-
HOTO OIleHUBaHUsA. MOTyT OBITh BKJIIOYEHBI M KapThl C OTPHLATEIbHBIM MOKa3aTeleM
CTeleHH. 7-8 MHH.

PaGora B rpynnax. 3aganue ¥Y.33 BeImonHseTCs Kak padoTa B TpyMIax mno 4 yeioBeka
B KaXJIOM. 7-8 MuH. Ka)kaplil uieH Tpynibel pUCYeT KBajpar, Ha CTOPOHAX OTMEYaeT
BBIOpPaHHYIO PAaMOHAIBHYIO WIN WPPALMOHABHYIO BEMUMHY, BEIYUCISACT IEPUMETP
kBazpara. Takum xe 00pa3oM pucyetcs Ky0, oTMedaeTcs AJuHa pedpa v BEIYUCISETCS
M0JIHAsl TIOBEPXHOCTh. [10TOM uiieHsl IpynI NpoBEPSIOT 3aaHus Ipyr-Apyra, nocie
HYXHBIX HCIIPABJICHUI OOBSIBISIIOT O TOTOBHOCTH K npe3eHTauuu. [locne nmpesenranun
BCEX TPYII BeAeTcsl 0000LUIeHNE 0 TOM, KAKUMH MaTeMaTHYeCKUMH 3HAHUSIMU TI0JIb30-
BaJIMCh JUIS BBIMIOJIHEHUS 3TUX 3a/laHuil:

- HaBpIk 3aMeHBI OIHOM IIEpEMEHHOM Yepes3 Apyryro, Hanpumep, S = a2, OTcroaa noimy-
qaercs a = \S. A nepuMeTp kBajgpara P=4- a = 4NS

Amnasioruano ooseM kyba V = a3, pebpo a = W, MIOJTHAs! TOBEPXHOCTh S; = 6 - a?= A
- HaBbIku pasznuuare panioHasbHbIE U UppallMOHANIbHbIE Yncia. HaBbiku mpunMeHef s
CBOMCTB KOpPHEH, MPOBEAECHNE BBIUYUCIEHUI HaJl palliOHAIbHBIMHU

Peduiexe. Ilo pabote B rpynmax - coracHo GopMaTHBHOMY og

BaH
OTpe/IeIIsAeT CITa0y o MPYIIy YYCHUKOB.
OuennBanne. OlEHUBAHNE MOXHO MPOBECTH HCTIONB3YS pafoure
CIOXKHOCTH. BoIOuparoTcst pabouune JUCThI, COOTBEECTBY YPOBH AHUN
OBITh

KOB HJIH K€ COCTABIISCT 3aHOBO. Paboune aucThl I10JIB30Ba
MalrHEC 3aJaHueC. 5 mumn.



IS TV GRS ISRV M G PTSl Ypok 1-3.  JleiicTBUTE/IHbIE YHCIIA.

Y4eOHuk. crp. 6-11. 3 yaca

CranpnapTel conepianus MotuBanus. Ha 1ocke 3anmuceIBaroTCsI TaKue

1.1.1. YuTaer u 3anuchIBaeT JEHCTBHU- LMCH? Kak:

TeJbHbIE YHCTIA. -2 7 3 013 -3 5

1.1.2. CpaBHUBAET U yHOPSAIOYUBACT 3 .
eHCTBUTENBHBIE YHCIA. OTBevaromuii y4eHUK KI1acCU(PUIUPYET I10-

1.1.3. HOKa3BIBaCT, HpI/I6J'II/I3I/ITCHLHO, KazaHHBIC YMUCJIa 10 COOTBETCTBYIOIIUM YU~

Ha YUCIIOBOM OCH TOYKY, COOTBET- CJIOBBIM MHO)K;CTBaM-

CTBYIOIYIO ACHCTBUTEIbHOMY upciy.| HAIPAMED, — -3 PalMOHAILHOE HHCIO.

1.1.4. TIpuvensieT CBOiCTBA 0Obemi- | —3 COOTBETCTBYET KAK MHOXKECTBY LENbIX Tak
HEHWSI ¥ TIepeCeuen s MHOKecTB nipy | ¥ MHOKECTBY PalMOHAIBHBIX unce. Berio-

pellleHNH 3a/a4 Ha MHOXKeCTBe feii- | MMHACTCA  ONPEIEICHHE  PALHOHATLHOIO
m
CTBUTEIBHBIX YHCEL. arcita. Yucna, 3anicanHeie B Buje -. (me Z,

ne N) SBISTIOTCS paIlHOHATBHBIMH. A K KaKHM
PopMHPOBAaHNE HABBIKOB | \1yoxecThaM uice MOKHO OTHECTH HHCIA
Y4YE€HHUKOB n,\g’ 59

MHOXECTBO parroHaIbHBIX YUCEN- MHOXKE-
CTBO, B KOTOPO€ BXOAST OOBIKHOBEHHBIE
JpOOH, KOHEYHBIC U MIEPUOANICCKUE AECATHY-
HbIe JpOOH, HATypalbHBIC W IEJIbIC YHCTIA.
Uwncrna, KOTOpbIE HE MOTYT OBITH BEIPAYKECHBI B
BHJI€ OTHOIICHUS ABYX LIETBIX Yncen (T.e. U
* [Ipumensier cBoiicTBa OObEIMHEHUH M| BHIIE %1 ) Ha3bIBaeTCS UPPAIOHATBHBIME. A
TIEPECEYCHUI MHOKECTB Ha MHOJKECTBE| KaK Ha3bIBa€TCS MHOXKECTBO YHCEII, B KOTOPOE

* KJTacCU(UIUPYET MHOXKECTBO JICHCTBHY-
TEJILHBIX YHCEIT,

* M300pakaeT JAeiCTBUTEIFHBIC YMCia Ha
YHCIIOBOH OCH;

¢ CpaBHHBACT JIEHCTBUTEIIHHBIC qucia,

JIEWCTBATEIBHBIX YHCEIL BXOIISIT M PAIHOHANIEHEIC W HPPAMOHATHHBIC
yucna? 1-i, 2-i yac BBINOJHSIIOTCS 3aJaHus

CaoBapnb
Ha CpPaBHEHHS YHCEIl, BRIPAKEHUE UX B pas-

J{eliCTBUTENBHBIE YMCIIA, HATYpallbHble | JTUYHBIX opmax, onpenenenne aGCoMOTHON
yycia, 1esble YMC/a, PAlMOHAJbHble | BETMYHHBL. HaBbikam cpaBHeHUs jeil-
YHCJIa, UPPALMOHAIBHBIE YUCIIa CTBUTCIIbHBIX YUCECIT YK€ OTBCACHO MECTO HAQ
palMoHaIbHBIMUA U UPPALIMOHATBHBIMUA YUC-
namu. [IprMepst 3aiannit 17151 GOPMUPOBAHHUS
3THX HaBBIKOB:

L
* Hanmummre nBa gncia MEXIy OpoOsSMU 5 U 6 - Kak 00bsicHUTE MHEHHE O

MECXKAY 3TUMHU YUCIIaMU MOKHO Hallucarb OECKOHEYHOE YHCIIO ‘-H/WI‘7

-,
* JlonosHUTEIBHBIE PecypChl

Pa0oune gucrel.

* Kak OIPCACINUTD YUCJia, PACIIOJIOXKCHHBIC MCIKAY YUCIIaMU \/3 nu

HHUKOM.



? Permennst HEKOTOPBIX 3aJ]aHHA, JTAHHBIX B YUCOHHKE.
| |

Y.6 HaliguTe pasHoCTb Yncen 06paTHOrO M NPOTUBOMOOMKHOIO YNCAY a = V2+1

PeweHue. b) uncny a = 2 +1 B3aMMoobpaTHoe Yncno - % = \/—_1—
2+1

1 - 2-1 =\2-1 -
(V2 -1)

\/E'i‘ 1 - (\/2_4_ 1).(\/5_ 1) “aucaument u sHameramen yMHOMaemca Ha
NPOTUBOMNOZIOKHOE YNCN0 —a = —(\/E'f' 1) = —\/5 —1, Torpa

% —(a)=(V2-1)— (—\2-1)=2\2

V.14 Haigute uenyto n ApobHYH YacTu Ymcen.

PeweHue. f) MNMockonbky 1 < V3 <2, 3HaunT : [\/5] =1;{ \/3} =\3-1
g) Ha 06e CTOpPOHbI HepaBeHcTBa 2 < \V5<3 npubasum 1. 3< V5+1<4

3HauuT, [\/§+1]=3; {\/§+1}=\/§+1—3=\/§—2

Paooumii auct Ne 1

Nma damuaua Yucao

1. Pacnonoxure ﬂeﬁCTBHTeHBHLIe qucia B MOPsAKE BO3paCTaHUA.

a) IT , T 7299; *\/7—

b) 4.5; 3%; \/1_6; g—; 21
) V4 18 10 - 5

2. Pacrionosxure Ha 4YMCIOBOI OCH.

a) —V1; 0,1; \/ﬁ; —i; V6

(V)]

Y




CTaH}IapTLI CoacpRaHusd

1.2.1. HaxomauT 3Ha4€HHUsI BbI-
paXeHUW, NpPUMEHAs CBOMCTBA
KOpHS N-0H cTerneHu (n > 2).
1.2.3. Ynpoaer BBIpaXeHHS CO-
JIepKaluil KOPEHb N-0i CTENECHU
(n>2).

1.2.4. [TpumensieT hopMyJIbl COKpa-
LIEHHOTO YMHOXXEHHUSI B BbIpake-
HUSIX COAEpXKAIIUX KOPEHb N-Ou
crenenu (n>2) .

1.3.1. HaxoauT upuOIMKEHHBIC
3HAQUEHMS BBIPAKECHUM, COIEpKa-
IIMX KBaJpaTHBIH M KyOWdecKui
KOpHHU, U CPAaBHMBAET C Pe3yibTa-
TaMH, MOJIy4YeHHBIMU C IpPHUMEHe-
HUEM BBIYUCIUTEIbHON TEXHUKH.

®opMHpOBAHHE HABbI-

KOB YYCHUKOB

* BBITIOJTHSET 3aJJaHUSI HA HAXOX-
JICHHE TOYHOTO M MPHOIN3UTEINb-
HOTO 3HAUY€HWI KBaJpaTHOIO U
KyOH4YeCKOTO KOPHEI;

CaoBapnb
.
HBIM TI0Ka3aTelIeEM
PaGouue ancrtol
ttps://go.hrw.com/math/midma/grade-

° MPUMEHSIET CBOMCTBA KOPHEI
KOPEHB n-0U CTETNEHH,
CTEIEHb C palMOHAIb-

-,

é Jlono/IHUTEIbHbIE
pecypchbl

Ajpeca HHTepHeTAa:

https://mathway.com/graph

content/manipulatives/GraphCalc/grap

hCalc.html

PaCCManI/IBaSI JaHHOC€ 3alaHUEC YUCHUKU BCIIOMUHAIOT CBOMCTBa

BCE 3aIlTUCH-Pa3IMYHbIC YKBUBAJICHTHBIC 3aITUCH OJTHOT
BBITIOJTHEHA KaK padoTa ¢ MaJleHbKUMH TPyIIIamM
OoJbIIIe TPUMEPOB B TEUCHNUHU 3-X MUHYT. Y YeHU
CTpaTeTusi COCTAaBIICHHSI CBSA3aHO CO CB

Hampumep, (52)° = (5%)2,(7%)} = (7°)?

Ypok 4-8. Yueonuk crp. 12-20.
Kopenb n-oii crenenn.
CaoiicTBa KOpHSI n-0ii cTeneHu. 5 yaca

1-b1i1, 2-0i1 ypok. Britouaer ¢popmupoBanue
BBIYUCITUTEIBHBIX HABBIKOB KyOHYECKOTO
KOpHSI. DTH HaBBIKU MOTYT OBITh OIICHEHBI HHU-
JKECTCAYIOMUMHI  HABBIKAMHU-KPUTCPUSIMHU.
Bripaxkenue criuckom 6osiee 1eTaabHbIX HaBbI-
KOB, IPYTUMU CJIOBaMU - IPABUIIHLHOE OTIpeIe-
JIGHWE KPUTEPUN OLICHUBAHUS OKa3bIBACT
TIOJIOKUTENIPHOE BIMSIHUE HA OPTaHHU3AIUIO
00yuenusi. DopMaTUBHOE OIICHUBAHUE POBO-
JTUTCS HAOJFOJICHUSIMHU 110 3TUM KPUTECPHUSIM.

*[[MICbMEHHO TOYHO BBIYUCIISIET
KyO 1 KOpeHb KyOU4eCKUi HEKOTO-
poro umcna;
*Brrunciser KanbKyIsITopoM KyO U KOpeHb
KyOW4ecKkuil uncer;
* OnpenensieT KOpeHb KyOUIeCKUN THCET;
o JInst BBIYMCICHUS KOPHS KyOHUYECKOTro
YHCell, MPUMEHSIET HEKOTOPbIE METOJIbI BbI-
YHCJICHUH JJaHHBIC B YUCOHUKE.
* 3HaeT onpezeneHue apuhMETHIECKOTO
KOPHS U PE3YJIBTAT UCXOASAIIUIN U3 3TOTO
ompeJiesIeHUs], pelaeT ypaBHeHUEe n-on
CTCIECHU: X" = a.

* OOBsICHSICT HA IPUMEPAX PABEHCTBA!
€CIM N-HEYETHO®; gn= g ,

n
ecsu n-uetHoe Va'= |q|

[IpuMeHsieMble OCHOBHBIE TIEpPBOHAYAIBHBIC
HaBBIKHU:

CBoiicTBa creneHei

PaznoxxeHue unciia Ha MPOCThIE MHOKHUTE
leomerpuueckue 3HaHUS: GOPMYIIBI
METPOB, IUIoLaaeH u 06940B

CTBaMH



MeTtoauyeckue PEKOMEHIAIUH 110 HEKOTOPBIM 3aIJaHUAM JaHHBIM B yqeﬁlmlce

¥.25. Buosaorus. BeicoTy JiepeBa MOXKHO HAHUTH NPUOTU3UTEIIBHO BEIUNCIIUB 3HAUCHUE
-

BBIPAKECHUS 35\d? . 3nech d - JaMeTp CTBOJIA epeBa (B METpax), /1 - ero Beicota. Yemy

MPUOIN3UTENBFHO paBHA BBICOTA JIEpeBa C AUAaMeTpoM cTBoia 1,1 m?

VY4eHUKHU BBIYUCISIOT BBICOTY KaKOTO-JIMOO JiepeBa B IIKOJIBHOM JIBOPE, B calax, B
napkax MUCHob3ys 3Ty Gopmyity. Ty paboTy MOXKHO BBINOJIHHUTE Kak paboTy B IpyI-
nax. Kaxpnas rpynna BeioupaeT oHO fepeBo. [IpousBens pa3ianuHble U3MEpEHUs
(10 JUTMHE OKPY>KHOCTH) OIPEAEIISIOT AUaMeTp JAepeBa.

Ha ypoxkax 3-5 nnmanupyercst GopMUpOBaTh HABBIKH IPUMEHEHUSI KOPHSI 71-01i CTETICHU
1 ero cBOHCTB.OCHOBHBIEC KPUTEPUH HABBIKOB IIPUMEHEHUS CBOMCTB KOPHS 1-OH CTe-
IICHH :

* [IpuMeHsieT CBOMCTBO KOpPHSI 1-Oi CTETNIEHU W3 Mpou3BeeHus 1t a > 0 u
b > 0 mpu yIpoNICHAH YUCIOBBIX M COMEPIKAIINX TICPEMEHHYIO BRIPAKCHHIA,

Ecmm a>0ub>0, 10 Va-b=a- b

* IIpumenseT CBOMCTBO KOPHs n-0M cTenenu u3 apobu it a > 0 u b > 0 npu
YIPOIIEHUH YMCIIOBBIX BHIPAKEHUH U CONEpKAIIUNX epeMEHHY0: , [d _ Va

b b
* [IpumeHsieT CBOMCTBO KOPHsI 7-0M CTETIEHU U3 KOPHS K K-TOM CTETIEHH eClin
n, k - HarypanbpHble yucaa v @ > () Ipu YIPOLUICHUH YUCIOBBIX BBIPAXKEHUN U
BBIPAKEHHH C IEPEMEHHBIMHU: {/\’77 :"\k/a_

* Ecim n, k, m - narypanbpHble uncna u a > 0, ynporiaer, cokparias o0riue
MHOXKHUTEJIU B IIOKa3aTesie MOAKOPEHHOTO BBIPAKEHUS U B ITOKA3aTeNIe KOPHS:

kn——

\/ akm = n\[ am
* Brimonuser 3aJlaHUs Ha BBIHCCCHUC MHOXXHTEJIS U3-I10/1 3HAKa KOPH:.
* BemmosasgeT 3aJaHuA Ha BHCCCHHUE MHOXKUTEIIA MO 3HAK KOPHS.

* BrimonHsieT 3a1anne Ha 0CBOOOXKIEHUE 3HAMEHATEISI IPOOH OT UPPAITHO-
HAJIBHOCTH.

Jlnst GOpMUpPOBaHKS STHX HABBIKOB B y4EOHMKE NPUBEICHO ONPE@NCHH

ynpaxsaeHnuil. OHako, 4To0bI TPOBEPUTH OTIEIBHBIE CITOCOOH u 3

Pa3BUTh UX, HAPSAAY C UCIIOIB30BAHNEM PabOYUX JTUCTOB A&HHBI yeOHYKe, POko-
-Ka

MEHYeTCs TaKXKe U YUUTEJSIM MPUTOTOBUTH JTOTIOIHMELETIBHEIE JT O1% pab
P

MOT'YT BBIIIOJIHUTh CaMHU K€ YUYEHUKH Ha YPOK o
3a/1aHUE.

KN TCT



MowmeHTHI TpeOyromnue BHIMaH!s, HanOoJIee 4aCTO BCTPEUAFOIINECS OIITHOKH
§  yvaImxcs:

° Ilpu cpaBHEHHE 42 u 32 YYEHUK JIyMAET, YTO 4\2 menbue \32. Bripaxas
\32-X SKBHBAJICHTHBIMH BBIPAKEHUAMU V4 -8m V16 - 2 moumMaer PaBEHCTBO UX 4.
[Ipu cpaBHEHMM CMELIAHHBIX PaUKAJIOB 32 1 23 [HOHNMAET BHECCHHE MHOMKHTEILS
TTOJT 3HAK KOPHS.

5
* 3aganue “B Bblpaxenun 3V2 BHECHTE MHOXKHUTENb [10] 3HAK KOPHSI BBIIOJIHSIOT
5
Kak V3 - 2 . Y4eHUK IOHUMAET, YTO MHOYKHTEJTb T10]1 3HAKOM KOPHSI 3aITHChIBACTCS
S
B CTENICHN PAaBHOM IIOKA3aTEI0 KOPHS : 32 = N(3%) - 2

3 3 3
* Boipaxxenue 235 mosker 3ammcarhes kak — V40 wmm ske V—40. OmHAaKO YUCIIO N3
HE 3KBUBAJICHTHO yuciy V—20 .

Paooumnii iuct Ne 2

Ums damuinus Yuciio

@ Onpeoensiem u biuucisgem Kyouueckuli KOpeHv 4ucid.

1. Beraucnure ky0 gucen:
43: 53: 63: 73: 83: 93: 103:

2. Bocnons30BaBIINCE NCPBbIM 3aJaHUCM HafII[PITe YCTHO KY6I/I‘ICCKI/IC KOpHH
YUCCII:

33— _ J—

V125 = 1000 = Vo4 = 216 =
3 3 3 3
V8 = V512 = V343 = V8000 =
2744 = V64000 = 1216000 = 6859 =

3. Ompenenute MeKAy KaKMMHU I1OCJIEA0BATENbHBIMU LIETIBIMU YUCIAMU OYyIET Ky-
OUYECKH KOPEHb.

3\/200 —> Mexay S5u 6, 5°=125;63=216
3\/Z  » MEKIYy W , : %

e
V1,65 — » wMexay  u

V100 — > MEXIAy U

4. C nomMouipro KajbKysTOpa BBIYKC

3200 = V1,65 =



? PermieHust HEKOTOPBIX 33aHUH, TAHHBIX B YU€OHHUKE.

D.19. Vmpocture.
Pemenne. ¢) N2+ 19+ VA2 1) =(V2+ )+ N2 — 1l =\2+1+V2—1=2\2
d) VA2 =3y + V2 =3y =(2=3)+ W2 =3l=V2 -3+ (2 +3)=0

D.20 Pemenue. Ilpu 1 <x <2, Haxomum

Vo3P + Ve —dx+ d=(r— 1)+ Vr—2P=x—1+|x-2]=x—1-x+2=1

D.24 Pemenue. OObeM KyOoB ¢ peOpamu 3 cM U 4 cM OyZIeT COOTBETCTBEHHO ,
Vi=27cm*u Vy =64 cM’. PaciiaBuB 3T [1Ba )KeNe3HbIX Ky0a MOTyYHIH OAUH KYO.
O0wem nommydeHnHoro kyba: V=V, +V,= 237 +64=91 c™®

3HaunT AHHa pebpa 31oro Kyda Gyaer a = V91 cm.

C noMOIIBIO KaIbKyJISATOpa HAXOAUM: a = 4,5 cM

Paooumii iuer Ne 3

Nma damMuaua Yucao

@ ® [Ipumensem ceoiicmea KOpHs n-oti cmenenu

1. Beruuciure.

0,516 = 3 Yl = 5 e
R I IR . - 2
7

2. Brrunciure.

W729 = W26 = 233 )= (288 )=

3. Yopocture.

b2y = V2 = it =

4. Yopocrture.
(Nab - Na’b* = Wy
Vx2y?

V- (W )=




? Pemrenus HEKOTOPBIX SaI[aHI/If/'I, JaHHBIX B y‘-Ie6HI/IKe.

2 4 x5
5 8
I‘IT()6BI BHCCTH MHO)KI/ITCHL — 1101 3HaK KOpeHH BO3BE€IEM €€ B 4 -KO CTCIICHb

2 A x5 [ x5 14/ 16)(75 = 4oy
e) c.\4/ _3 nockoibKy ¢ < 0. TTomydaem:

-3 = o2 =3 A 3) =-

Paooumii auct Ne 4

D.49 Pemenue. d) B BeIpaxeHUn JIOJDKHO BBITIONHATHCS yCIloBHE X > 0

Hmsa damuausa
S Yucao

® BHocs MHOdMCUmMeNs NOO 3HAK KOPHS 3ANUCHIBAEm BbIPAdCEHUE NOO
OOHUM KOPHEM.

1. BHecuTE MHOKUTEIH TIOJT 3HAK KOPHSI.

oo = Va'h iz 1/() A2z e

3_
b\a?b = Wiz _ ﬂ\/z:
b Va?he? = z Y b Va
2. VYmopocture.
T - - v B = e -

® anomaem 6blPAINCEHUS c6eost KOPpHU C pA3HbIMU NOKA3AMENbAMU K KOPDHAM
C 0OUHAKOBLIMU NOKA3AMESIMU.

1. Ymopocture.
233 =233 - V3 =233 -3 =232 3=2- B2 3=2- B=2\3
3\/_5:6£:6i
3 B 27

5 25 =
V10 _
100




Paooumii quct Ne 5

Nms damuans Yucao

@

1. OcBoOonuTe 3HAMEHATEeNh OT UPPAINMOHATILHOCTH.

e Oceobosicoaem 3namenamenv om KODHAL.

IMpumep:
3a_ 3a _ 3a2 _ 3a32 _ 3432

W TR T

6 _ 6 _ 4 _
\ B B
72 _ T VI8 _
2 B 2

2. OcBoboauTe 3HAaMEHATENb OT UPPAITUOHAIBHOCTH.

6 _ 4 _
542 B4+
8 10 _
V32 -2 32+3%2
3. OcBoOoauTe 3HaMEHaTEb OT UPPALIMOHAILHOCTH.
N S
B-0
1 =
23

o \
2 =
2+ 4+ 8+ {16



Ypok 9-13. Yueonuk crp. 21-27. Crenenb ¢ pauMoHAJbLHBLIM MOKA3aTeJIEM.
CBolicTBa CTeNEeHHU ¢ PALMOHAJIBHBIM MOKAa3aTeJIeM.

O0ob0marommue 3axanus. S yaca.

Cranpaprsl. 1.2.2. [IpuMeHseT CBONCTBO CTENEHEN C pallMOHaIbHBIM IT0Ka3aTeNleM.
1.2.5. Ilpumensier popMyJabl IPOLCHTOB B PELICHUH MTPAKTUUECKUX 3aa4 (1py OaHKOB-
CKHUX OIEpalysixX, U3MEHEHUSX LICH POJaKH)

1.3.1. HaxoauT npubnmKeHHbIE 3HAUYSHUS BRIPAKEHHU, COAEPIKAIUX KBaJPAaTHBIN U KY-
OMYECKHU KOPHHU, U CPaBHUBAET C PE3yNbTaTaMH, MOJYyYEHHBIMU C IPUMEHEHHEM BbI-
YHUCIUTENbHON TEXHUKH.

3aHJIaHI/IpOBaHHI:Ie KPUTCPUU OLICHUBAHUS HABBIKOB:

. HpI/IMeHHeT 3aIMCh CTENICHH C IPOOHBIM TIOKA3aTeNIeM, YUCIIUTENb KOTOPO paBeH
EIMHULIE: X" = V. (n- HaTypaanee X - roboe OTpI/II_IaTeJ'ILHOC ,Z[CI/ICTBI/ITGJ'ILHOC YHUCIIO0)

* [IpuMeHseT paBeHCTBA xn= (x” ) o wmke x'— (x'”)_z {Lem
B KOTOPBIX /m LECJI0€, n HATypaJbHOC, X - 111000€ TOJI0KUTEILHOE YUCIIO.

¢ IIpumensieT CBOMCTBO MPOU3BECHHUS CTENEHEN TPU YIPOIIEHUH YUCIOBBIX U CO-
JIepKalUX MEPEMEHHYIO BbIPaKEHUH.

* [IpumeHsieT CBOMCTBO MPOU3BEACHHUSI CTETICHEH ¢ PALIMOHATIBHBIM MMOKa3aTeIeM

NP YNPOIIEHUU YUCIIOBBIX U COAEPKALIUX MEPEMEHHYIO BBIPAKCHUI.

* [IpumeHsieT CBOMCTBO CTENEHU MIPOU3BENCHUS U CTENIEHU B CTENEHb IPU yIPO-
LIEHUU YHUCIOBBIX U COAECPKAILINX NEPEMEHHYIO BBIPAKCHHUM.

* [IpumeHseT CBOMCTBO CTENEHU C OTPULATEIbHBIM [10Ka3aTelIeM IIPU YIIPOLIEHUU
YHUCIIOBBIX U COJEPKAIUX IIEPEMEHHYIO BBIPAKEHUI.

© HpI/IMeHSIeT CBOMCTBO CTEIIEHH YaCTHOTO IIpHU YIIPOUICHHUU YUCIIOBBIX U COJACPIKaA-
IIUX [IEPEMEHHYIO BbIPAKEHUI.

© HpI/IMeHSIeT CTCIICHDL C HYJICBBIM I10OKAa3aTCJIEM IIPU YIPOIICHUN BI)Ipa)KCHI/Iﬁ CO-
JeprKaIlnX MepeMEeHHYIO.

MowmeHTHI, TpeOyronine BHUMaHHUS:
¥ly>xHO 06paTHTh BHUMAHKE HA TO, YTO 3HAYCHHUE CTENICHH C PALJOHANIbHBIM [I0Ka3aTe-
JIEM aP He 3aBHCHUT OT (popMsbl 3ammcu apoou p. Hanpumep g3-=g6¢ . B crenenu c pa-
8

IMUOHAJIbHBIM ITIOKa3aTcjieM B OCHOBHOM JACJIACTCA AKLUCHT Ha BaXHOCTH YCJIOBUSA
[IOCTaBJIEHHOTO HA OCHOBaHHE CTENEeHH. B mMpoTUBHOM cilydae HapyIaeTcsl OJHO3HA4-
HOCTb CTeIJeHN ¢ ApoOHbIM NokasaresneM. Hanpumep, nenecoobpasHo NpoBecTH cpaBHE;
Hue (—8)3 wm (-8)6 mTpu HapyIIEHUH YCIIOBUS IOJOKUTEIBHOCTH OCHOBAaH
IMOoKa3aTrb, 4YTO HECMOTPS PAaBCHCTBEC %=% , YKa3aHHBIC BBIPAKCHUA Pa3JIMYHbI.
nmaeTcs 3ananue Y.4. YUeHUKHU TOKHBI YCBOUTH OGHOBHYIO Hne}oﬁ.

HOE YHCI0 “‘a’’ MOYKHO MPEACTaBUTHL B BUIE (a”) .

H3BecTHBIC HAM CBOMCTBA CTEIICHEH C IOCJIBIM IIOKAa3aTcClIeM C

CBOMCTBA CTEIICHEH C panroOHaJIbHBIM a3aTCJICH
KaTa Wik ¢ IOMOIIBIO ITPOCKTOPA.



Hawubonee yacto BcTpeyaromuecst OIMOKH yUeHUKOB MOKHO CTPYIITUPOBATH KaK ITOKa-
3aHO HIKE. Pexomenayercs 3apaHee MH()OPMHUPOBATH yUCHUKOB 00 OMIMOKAX.

1. ommuOKa 1. omuoOKa 2. ommuOKa 3.
_1 — 2 2 — )2 3x2 = X2
2 x1/2

2. Eme pgs 00BSICHSET Ha JaHHOM IpUMepe MOHUMaHNE Pa3HOCTH MEX Ty TIPOU3Be/ie-
HUEM CTEIIEHEN C PallMOHAJIbHBIM ITOKA3aTeNIEM U BO3BEJICHUEM CTEIIEHU B CTEIICHb.
AHaIOTUYHO, CTENICHH C IIeJTBIM ITOKa3aTesIeM, IPY BHIYHCIEHUH TIPOU3BEICHHS CTe-
IIEHEHN C palMOHAJIBHBIM I0KA3aTEIEM - [TI0KA3ATEIN CTEIIEHEN CKIIaAbIBAIOTCS; IPU
BO3BEJICHUHU CTEIICHU B CTENEHb MI0KA3ATENIN CTENEHEN EPEMHOXKAIOTCSL.

s 2 2
a) x'x3  b) Q77
PexomennyeTcst npoBEpUTh NPABUWIBHOCTD IPUMEHEHUS 3TOIO CBOMCTBA HA CMEILIaH-
HBIX [IpUMEpPAX.

2
;9; 1. Vopocture.
1

1
9'9' = 2 2= 87 8= 5.5 =
2 2 3 3 SE Lo
x3-x3= yz,y2: bz'b 2 m12 mi2=

2. Yopocrure.
3 2

(69) = (@) = (99): = (2797 -
G = - @@= -

3. Ymopocture.

oo
|on

(36k T (27x)* = (3,12)%: (6 4x9)% _

3. Kak o BallleMy OTHOCUTCH MPABUJIIO O CYMME U PA3HOCTHU LCJIbIX YHUCCII K CYMME
CTEICHEH C ITOJIOKUTEILHBIM 1 OTpULAaTCIIbHBIM rmokasareneM? YUeHUKHU MOTYT
AaTh CIICAYIOIICC 00BSICHEHHE: CYMMa JABYX HOJIOKHUTCJIbHBIX YHUCCII - IIOJIOKUTCIIb-
HOC 4YH1CJIO, CYMMa ABYX OTPULATCIIbHBIX YHUCCII - OTPUIATCIIBHOC YUCIIO. A Takxke
MNPUMCHCHUEC IIPABUIT - IPOU3BCACHUC 2-X 4Hcen ¢ OAWMHAKOBBIMHU 3HAKaMH IT10JIO-
JKUTCJIbHO, 4 IPOU3BCACHUC 2-X 9Hcel C Pa3HbIMH 3HAKaMW OTPpULATCIIEHO HAIIO-
MHUHAOT Il CTCHCHU C PAalMOHAJIBHBIM I1OKAa3aTCIICM. I[J'IH q)OpMPIpOBaH
OLCHUBAHHWA U PA3BUTUS KAXKAOT'O HABbIKA MOXXHO BOCIIOJIB30BATHCS JdHHBIM a-

| OOYMMHU JINCTAMMU.
\\/,
; — PexomenayeTcst kak JoMaIllHee 3aaHUe BBIYUUTh KaX 10

CTH MaTeMaTHYECKYIO 3aIlUCh, IPUIyMaTh HOBBIC I
N3-3a 0ombIIOro Yriciaa MpUMEpPOB Ha pabOUHX JIHC
JacTH 3aJaHUi ¢ pabOYHX JIMCTOB KaK IoMa
Oo6o01maromye 3ajaHus JaHHbIE B yUeOHHKA
3HAHUU JaHHOTO pa3zena yucHukafi. 0000 €J1b MOXKET UC-
I10JIb30BATh U JIJISi CYMMAaTHBHOTO ON@HHUBAHU




Paooumnii 1uct Ne 6

Nmsa damuiausa Yucao

@‘ e [Ipumensem 3anuce Cmengr ¢ OpoOHbLM NOKA3AMENEM, HUCTUMELb
n

KOMOpOo2o paser eounuye x" = \x. N-HaAmypaivHoe , X -1i060e Heompuyd-
menbHOe YUCILO.

m Ly, m 1
® [Ipumensiem pagsencmea x"=(x” ) =\xX"  unu oce xn— (x’”)" = m
20e m - yenoe, n HAMYpaibHoe, X J1000€ MOJT0KUTENBHOE YUCIIO.

1. Berancnure He MOJIB3YACH KAJIKYJIATOPOM.

2 1,5 5
—_ _— 49 > —_
16 = 4905 = 64— (T) _ g

2. 3aMeHHTE KOPHEM - CTeTeHb C palliOHATBHBIM IOKa3aTeIEM.

2 3 2 2

" e 32= 40015 = 8\

27 & (12s)-

3. Kancx[oe BBIPA’KCHUEC 3aITUIITNTE B BUJIC CTCIICHU C pallMOHAJIbHBIM ITOKA3aTCJICM.
V4 = 9 = V18 = (N10) = (102 =

4. DKBUBAJICHTHBIC BRIPAXKECHUS OTMETHTE OJIMHAKOBBIM HOMEPOM HJIH 3aKPachTe
OIMHAKOBBLIM IIBETOM.

R 3 _
2 - A 92 2/y3 ; .
m 3 42 %
) : ~(32)
2 3 = 2
xoxt (9 v 1 1
1 T _
8 o 1 m’ 4?2 32
xl_2 . XE 33 y?
o 27 Wy
4
E 17 4x4 44{/)6_




Paooumii quct Ne 7

Nwms damuaus Yucio

® [Ipumensiem c6olicmeo npou3eeoeHusi CmeneHell 8 YnpoujeHuu Yucio8six u
cooepacayux NepemMenHyIO 8blpadceHull.

o [Ipumensem ceoticmeo cmenexu OMHOUEHUS 8 YRPOUeHUU YUCTOBbIX
U cooeparcaujux nepemMenHyIo blpaddCeHull.

1. YopocTtute ncnosb3ys OnpeAeaeHre U CBOMCTBA CTENEHH C PallMOHAIBHBIM
MI0Ka3aTeJIeM.

2 535 =

27 W

V737 = W

VI8 -1z = 6 _

V36
2. YHpOCTI/ITe HCIIOJIb3Ys CBOMCTBA CTEIICHU C palOHAJIbHBIM ITOKA3aTCJICM.
x1/4x1/4 — x—3/2 : x—1/4 —
nl/4n—1/4 — yx1/3 . xy3/2 —
( Obi)% ) (a2b1/2)(a1/3b—1/2) —
anv3)” x =
53
2
44 = Sty
3
yO _9a4b4 B

—5—7T= — 3 =

(xay 'y 3ab*

1 1
50x%4 \2 x03\3 _
2x4y7 = Z9

3. YpocTure UCIIONb3Ysl CBOUCTBA CTEINEHH C PAllHOHATbHBIMJ@dKA3aggIIeM.

Ve = —%)67; - %VA



? Pemrenus HEKOTOPLBIX SaI[aHI/Iﬁ, JaHHBIX B y‘~IC6HI/IKC‘
| |

1
2
D17. BbipasuTte HUXecneaytolee BbipaskeHue yepes a, ecam 234" =aq
L

&ZLZO,ICI

Pemienue: a) 2,347= (&)7: T
100 1

100

D20. MNpeacTasbTe BbipaXKeHWe B BUAE CTENEHM C PaLMOHaIbHbIM NOKa3aTenem.
3 £
Pemenne b) Vg = a=a%
34 1 1.1 311 3 1 1L 1
¢) VxVxvx = (x:(xx?)) = (x(x*) )= (xx*) = (x*) =x*
D27. [oKaxuTe, 4To 3HaYEHME BbIPAKEHNA HE 3aBUCUT OT NepeMeHHOMN.

Perenue a) HpI/IMCHI/IB CBOICTBA CTETICHHU C panroOHaJIbHBIMU IMMOKA3aTCJISIMHA YIIPO-
CTHUM BbIPAXKCHHUC!

©'-5-9" 7 (9"'(1—%))% - (32”’%)% - (32")7' (%)T

1

(27n -1 19-27" *2)% (27,, -1 (1 - %))’3L B (33(n . %)T B (33(11—1))%. (%)% =

n, 2
_ 25,
- -

D13. (ctp.27). Pemenue. b) [loncraBuB naHHOE 3HAYCHHE TIEPEMEHHON B BHIpa-
KEHUU C TIOMOIIBIO (POPMYIT COKpAIIEHHOTO YMHOKCHHUS
(A+B)*=A%+ B3+ 3AB(A + B) MOXHO BBIYHCIIUTD:
B4 3= (V7 + 5V2 + V7 — 5327+ 3(N7 + 542 + V7 — 542) = (N7 +5\20+ (V7 — 5\2) +
+3N7+ 52 V7 - 52 (V7 + 52 + V7 - 5v2) + 3(V7 + 52 + V7 - 542) = 14

D14. ctp. &7). Pemienue. a) @opmyny A= P(1 +r)" MOXHO BBIPa3UTh U KaK
(1+r)y= P O0e yacTh paBeHCTBA €CJIM BO3BECTH B CTENEHb;~, OIY4YUM

@+ =Gy

1
Orcropa: 1 +r= (%)

L L
! r=(%)’—1

b) ITo ycnoBum 3amaun P =2000; A =2332,8; ¢=2, Torma
233287 ,_, 116643 ,_ 108,35 ,_ 108 _g*”

= (L2250 |- 1= @8y = oo

= (000 0000 Goo”” 100 00

r=0,08. 3Ha4UT roJJOBOI IPUPOCT COCTABIACT 8%

s




Crenensb ¢ PAHOHAJBHBLIM IOKa3aTeJIeM

Kaprel urps1 “ Y mens, a ...y koro?”




Kaptbl urps1 “ Y mens, a ...y koro?”

CrapT kapTa y MeHs

FEEEEEEEEEEEEEEEE- A e . |
1 1 1
1 Y meHs 1 Y meHs I
1 1 1
! a*b\ab ! 5\2 !
1 Y koro? 1 2 1
I I Y koro? 1
: 25 , : :
1 2 1 3V48 ? 1
b - ol - -
1 1 1
: Y meHs : Y meHs :
: 12\3 : 11-6\2 :
: Y koro? : Y koro? :
| G2y : @) ? l
I I I
L e e e e e e e e = = e e A
1 1 1
: Y MeHs : Y meHs :
1 6p 1 1
! « ! 2% !
: Y koro? : Y koro? :
: 2(a’by’ ? : 26Q2a’b): ? :
! : ]
I I I
1 1 1
1 1 I
1 1

1 1

1 1

1 1

1 1

1 1

1 1

L -l
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Kaprbl urps1 “ Y mens, a

[ g e ——— IIII@

o
- = =

Y mMeHs
2
2
8132

3_
Y mMeHs
3

8
3 -
Y koro?
18
Y meHs

Y meHs
Y koro?

104247 -5/3-21
2a*b)* 2

Y koro?
(5-/6)%

31—-10J/6
?

o

W]

Y meHs
ab*
Y meHs

8
J37?

s o

3
N9

7
Y koro?

3+2°

9
e

Y meHs
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Taéauna kpuTepuii CyMMAaTHBHOTO OlleHUBaHUsI o pa3aenay 1.1

3ameuanus 00

No Kpurepun
YUCHHUKE
1. | Beruuciuser pasubiMu criocob6amu TOYHO WU TPUOTMIKEHHO
KOpPEeHb KyOMUeCKUil U3 HEKOTOPBIX YHCEIL.
2 Ecnuia>0wu b > 0, mpuMeHsieT CBOHCTBO KOPHS 11-OW CTEIICHH M3 TPO-
) M3BCACHMA IIPU YIIPOIICHNH YUCJIOBBIX U C IICPEMCHHBIMU BLIpa)KCHHﬁ.
3 Ecm a >0 u b > 0, npumMeHsieT CBOMCTBO KOHPSI 1-OW CTETEHU U3
" | 9acTHOrO NpM yNpoIIeHNH YUCIIOBBIX U C IEPEMEHHBIMU BBIPKEHHIL.
Ecnu n, k, m - HarypanpHble uncna 1 a >0, TO IpUMEHsIeT CBOM-
4. | cTBO KOpPEHM W3 KOPHS TPH YIPOIICHUH YHCIOBBIX M C TIEPEMEH-
HBIMU BBIPAKECHUIL.
Ecmu n, k, m - narypanpHble uncna u a > 0, ynpomaer 1mo o6-
5. | meMy MHOKMTENIO MOJAKOPEHHOTO BBIPAKEHHS U MOKA3aTels
KOpHSI.
6. | VipomraeT BeIpaKEHHUS COIEPIKAIINE KOPHH.
[IpumensieT CBONWCTBO MPOU3BENCHUS CTEIIEHEH TIPU YIIPOIIle-
7. | Huw 9nCIOBBIX 1 BBIPAKEHHH C IEPEMEHHBIMU.
[IpumMeHnsieT cBOKWCTBO NMPOU3BEAECHUS CTENEHEN C palMOHab-
8. | HBIMH MOKa3aTeNIAMHU IIPH YIIPOLIEHIU YHCIOBBIX U C EPEMEH-
HBIMH BBIPAYKEHH.
9 [IpumeHsieT cBOMCTBO CTENEHHU MPOU3BEACHUS U CTENIEHb CTE-
* | meHu mpwm ynpoieHn YUCIOBBIX U C TIEPEMEHHBIMHU BhIpaXKe-
HUM.
10 [IpumeHnsieT CBOWMCTBO CTENEHN YACTHOTO TPH YIPOIICHUN Yr-

CJIOBBIX U C ICPCMCHHBIMU BBIpa)KeHPIfI.

I1.

[IpuMeHsieT cBOMCTBO CTENEHHU C OTPULIATEIBHBIM PAlliOHAIIb-
HBIM II0OKa3aTeJIeM IPH YNPOIIECHUH YUCIIOBBIX U C MIEPEMEH-

HBIMH BBIPDAKCHUM.
\




Ypok 14. 3aganusi cyMMAaTHBHOIO OLlEHUBAHUA 10 pa3aenay 1

3 9
1. Pacrionoxxure uncia \/E, \B, \/Z B IOPAAKE BO3pacTaHUA.

2. Beruucnure: (\5+ %) : (\/5 - i/3) 2+ \/5) .

3. IlokakuTe OTpUIIATEIHHBIC YHCIA:

A) B2 B) V4 -2 0%-B b
4. OmpenenuTe 3HaK Pa3HOCTH: 12212 .

5. CpaBHUTE 3HAUCHUS BHIPAKCHUT: 0,2\/3 (-5)° u2 41‘4 625 .

6. MHO)XeCTBO KBaIpaTHBIX KOPHEW HATypajbHBIX YHcel oT 1 10 9-Ti 0603Ha-
YeHo uepe3 A, a MHOXKECTBO KyOnmdeckux KopHei - B. Haiiaure AN B .

7. Kakoe u3 paBeHCTB BEPHO?

A) V4 =4 BN = OV =V DV2r--4
3
8. TTokaxwure urcio V2 V2 V2 B BUJIE CTENIEHU C PAllMOHAIbHBIM MTOKa3aTeJIeM.

\

9. Jlnst HaTypaNbHBIX YHCET M U K CHpaBeZIJII/IBO paBeHCTBO (m + 1

Haiinure 3HadeHus BoIpaxeHus m> + n’. *

A)25 B) 20 0) 12

—_



10. OxHoli GaHKM KpacKH XBaTaeT Ha MOKpacKy 12 m? miomaim.

a) CKoJIbKO 0aHOK KPacKH XBaTUT ISl IOKPACKU TIOBEPXHOCTH TPEX JKEIE3HbIX
KyOOB ¢ pebpamu paBHbIMU 3 M, 4 M U 5 M?

b) Ecnut 51 Tpu KyOa paciuiaBuTh U U3rOTOBUTH OJUH KyO, TO CKOJIBKO OaHOK
KpacK# MOHAA00UTCsI U151 TOKPACKK TIOBEPXHOCTH ATOTO KyOa?

1 1
11. TTokaxuTe OOy APy X U ¥ YAOBICTBOPSIOLIYIO YPABHEHHIO X3 - y2=6 .

x—x'=2
12. Ynpocture BelpakeHUe: —————— .

x—2x?

1 1
13. HaiinuTe 3HaueHNE BHIPAXKEHUS (1—%) (1+ ;4—?), IpU X = \3/5

14. YcTaHOBUTE COOTBETCTBHE:

1.3a* = |a| A) BepHO IIpH JTOOBIX 3HAYCHUSAX 4 ;
2. 32/; =—a B) BepHo ToNBKO TIpH @ = 0);
3.Na =—a C)Beprompua <0 ;

15. Bpruucnure 3Ha4E€HUE BBIPAKEHUS.

(1/1_62—1/5+ 1‘/3_2) : 1/5

3 3
}6. Haiiute 06beM IpsAMOYroNbHOTO HapaulelIeIHIe]a ¢ H3MEPEHHIMH \2 CM, V2 oM,
V18 CM, CpaBHuTe 00bEM ATOTO Mapaienenumnena ¢ 00beMoM Kyda, pedpo KOToporo
paBen \4 .

17. BpemeHeM HUPKYISILIUM KPOBU HA3bIBACTCS CPEIHEE BPEMS, IIPU KOTOPOM KPOBb B
TeJe Jenast OMH 000POT BO3BpaIIaeTcs K cepaiy. Jis MIeKOMUTaromuX BpeMst IUPKY-
JISIUN MOYKHO BBIYUCIUTH (cekyHaamn) 1o dopmyine T =174 m'* |, m - moxassr
Maccy (B Kmiorpammax). Haiinure npuOiaimkeHHOE 3HaYeHHE BPEMEHH IUPKYIISHN
KpPOBHM - B CEKyHJaX: a)y KOopoBbI Maccoii 120 kr; b) y cioHa mggeoii 4600 kr.

\

2 2 305
3 15 \2

V144 5 :
18. Pacmonoxwure uncia T, 2-4, (4) Bmopsin pac
3 v




2 I

Tabauua mIaHupoBaHUSA MO 2-My pa3aeny

Coaep:kaTeJbHbIE Vpox Ne Vpox Koan [Yueb.cTp.
CTaHAAPThI 4acoB Ne
15- 16 [{enTpansHbIi yroa. Jlyra ) 78-31
OKPY>KHOCTH.
17-19 |CpoiicTBa xopA 3 31-36
2091 'YroJs1 BnucaHHo ) 36.38
B OKPY>KHOCTD
3.1.3. [pumensier cBoii4 22-23  |KacarenbHas K OKPYKHOCTH 2 39-42
CTBO KacaTeJIbHOU U ce-
[ymieii K OKpyKHOCTH. Vi1bl, 00pa3oBaHHbIC
1.1, O omnoii mpo- 24-26 KacaTelbHBIMU M CEKYIUMU 3 42-46
13BOJTHON EIUHUIIBI H3-
MCPCHHSI TICPEXOJAUT K| HpOHOpLII/IOHaJ'ILHOCTL oT-
JIPYTOii. 27-28 |pe3KOB XOpJ U CEKyIIUX 2 46-48
OKPY>KHOCTH
29-30 |O6o0maromue 3a1aHUSL 2 49-50
31 3ajaHusi CYMMaTHUBHOTIO OI1e- 1
HUBAHUS 110 pas3jieny 2
Bcero 17

NS



Q CraHaaprsl cogepKaHus

3.1.3. IlpumeHsieT CBOMCTBO KacaTeNIbHON U
CEKyIeH K OKPYKHOCTH.
4.1.1. Ot ogHOM IPOUBBOAHON EAMHUIIBI U3-

MEpPEHMUs IEPEXOAUT K IPYIoil.
(o) DopMUPYIOIIHE HABBIKH
YYE€HHKOB

® [Jenmpanvuulil yeon, peuiaem 3a0ayu Ha
2paodycHble Mepbl MUHOPHBIX U MAHNCOPHBIX
aye;
® Pewaem 3a0aqu Ha HAXodicoeHue OJUHbL
adyeu,
o [Ipumensiem ceoucmeo Xopo 6 peueHuu
3a0ay;

® 3uaem ceolicmeo Y2aio6 6nuUCaHHbIX 6
OKDYIHCHOCM b, npeécmaeﬂﬂem ceomempuve-
CKU U npuUMeHnsient 6 peulerHuu 3(10(1%,’

® Uz06padsicaem KacamenbHyio K OKPYICHO-
cmu, 3Haem CeolUCmed U NpUMeHsiem 6 peuie-
HUU 3a0a4,

® 3naem cnosecno ceoiicmea yenos, oopaso-
BAHHBIX CEKYUUMU U KACAMETIbHbIMIUL, U300pa-
Jlcaem 2eoMempuyecku U NpUMeHsem 6
peuteHul 3a0ay;

o /300pasicaem ompesKu CeKyuux oKpyic-
HOCMb, NPUMEHSIem C80OUCMEA UX OJIUH 8 pe-
wenuu 3a0ad.

CaoBapb

e OxkpyXHOCTb  ® XopAa

e Kpyr e [lenTpanbHbIil yron
e KacarenpHast e CexTop

e Cekymas e Cermenr

e Panuyc e Jlyra

e /[nametp

-,
‘ Jlono/IHMTeIbHBIE pecypea

PaGoune aucTHI

Allpeca HHTepHeTA:
www.mathopenref.com/polygonconcave.html
www.learnalberta.ca/content/memg/Divisign03/T
angent/index.html

Ypok 15-16. YueOHuk cTp. 28-
31. lleHTpaJbHBIHA yroJI.
Jlyra okpy>KHOCTH. 2 yaca

Ha nannoM pabodem smcTe reomeTpu-
YCCKUMH I/I306pa)KCHI/I$IMI/I IIOBTO-
PACTCA OKPYKHOCTD U €TI0 YaCTH.
PaCIHI/IpI/IB MOHATHUSA ULCHTPAJIBHOI'O
yria, 1yru BBOAATCA IMOHATUSA MCHb-
mas 1yra - MUHOp | OOJbIlas ayra -
MakopHasi Jyra.
LEHTPAJIbHbIN yroJl

Ma)KOpHast
ayra
MHHOpPHAsI

D nyra

B

I'eomerpuueckue n3o00pakeHus oTpa-
JKAIOIUE 3TU HOHATHS MU3TOTOBIISETCS
3apaHee B BUjE I1akata wim Ha Cmapt
nockax. MakTel 00 U3MEPEHUSIX YT
OKPY>KHOCTH HCCJIEIyIOTCSI COBMECT-
HBIMHU 00CY>XJICHUSMH U Ha N300pake-
HUSX. YYCHMKH IIOHUMAIOT, 4TO
reoMeTpuyecKue n300pakeHus MoKa-
3bIBAIOT SICHO 3TH (DAKTHI.

1. I'panycHas Mepa MHUHOPHOM IyTH
Menbiie 180° m paBHa TpamycHOM
Mepe COOTBETCTBYIOIIETO ILEHTpajb-
Horo yra : —AB =/A0B

2. I'panycHas mMepa MaxOpHOW AyTu
Oonpme 180° u ero 3HaueHue paBHA
pasHoctu 360° U 3HAUEHUE COOTBET-
CTBYIOILLEH MUHOPHOM TyTH:

—ADB =360° - (~AB)

3. I'pamycHas Mepa MOTyOKPY#KHOCT
paBHa 180°.

KO

YOHTHbIE




Paooumii auct Ne 1

Nms damuaus Yucao

@ ® Pewienue 3a0au Ha YeHMPATbHBIN Y20, MUHOD, 2PA0YCHblEe Mepbl MU-
HOPHbBIX U MANCOPHBIX OYe.
® Pewenue 3a0au nHa Haxodcoenue Oaunbl Oyeu.

1. OT™meTbTe, YeM ABISETCS KaX bl - MOKOPHOM Tyroi, MUHOPHOM IyTOM WIIN e
MOJTyOKPYKHOCTBIO U Hainute rpamycHbie Mepsl (CG u AD - nuameTrpsr)

w CD U AC v CG b
UCGD  UGCF U ACD Q%
A

U AG v ACF

2. Hatigure rpagycusie Mepsl kKaxaoro u3 yroB (CE u AB - nuameTpsr).

¢
2 CGB 2 BGE
Z AGD Z DGE A B
£ CGD Z AGE

3. Ecmn EC u AB muamerpsl u Z/BOD = Z/DOE = ZEOF = ZFOA, naiiaute rpa-
JyCHYIO MEpy KaXKJI0W AYyTH.

v BC U AC
u AFE U EB
v ACB w AD
v CBF U ADC

4. WU u VY -munamerpel LWZX = LXZY , ZVZU = 4x, ZUZY = 2x + 24. Haii-
JIUTE FPaJyCHYIO Mepy KaKIOU AYTH.

u UY U WV v

v WX U XY

U WUY UYVW W v
U XVY U WUX >

5. lnameTp OKpY)HOCTH paBeH 24 enunuuam. [lo qanHOMY yrﬁ Haii{Te
cootBetcTBytomel ayru. GE - quametp (C - eHTp OKpYKHOC
Ecmu £ DCE = 100°, naitaure niuny U DE;

Ecmn £ GCF =90°, naiigute nnmuny U DHF;
Ecin £ HCF = 125°, naiiqure anuny U HDF;
Ecnu / DCH = 45°, nalinure mjiuH HD.



Ypok 17-19. Yuednuk ctp. 31-36. CoiicTBa xopasl. 3 yaca.

B crepyromue Tpu 4aca uMeeTcs B BUIy UCCIEIOBAaHHE TPEX OCHOBHBIX TEOPEM O XOp-
nax, oOpaTHbIe TEOPEMBI U UX CJIEICTBUS.

Bo BpeMst 00bsicHeHHsI ypoka 00paiiaeTcsi BHUMaHUe Ha [IOHUMaHKUE Y4aIluMCsl IPUBe-
JEHHOTO [IOJTHOTO MJIM HE3aKOHYEHHOI'0 J0Ka3arenbcTBa TeopeMbl. C 1einbio popmarus-
HOTO OLIEHMBAHMs PEKOMEHIYETCSl 3aBEpLICHHE 3TUX A0KA3aTeJIbCTB HEKOTOPHIMU
Y4EHHKAaMHU yCTHO MJIM K€ OOBsSICHEHHE Ha KAKOM OCHOBaHMH BbIIBUHYTO BIIEPE TO MU
HHOE NPEeUIoKEeHHUE.

Hagpixu. 3naem meopemul 0 xopoax, usobpasxicaem ceomempuiecku u npuMeHsem npu

peuieHuu 3a0ay.
Padounii uct Ne 2

Hms Damuausa Yucao

® 3uaem meopemy o KOHZPYIHMHBIX XOPOAX, U300padicaem ceomempue-

CKU.
Teopema 1.
B C
OoparHas Teopema 1. ( ‘
A D
e 3HaeT TeopeMy 0 cpeHEM NepHeHINKYJIsipe X0p/bl.
C

Teopema 2. "
A= B
CaencrBue 1. !y

CaencrBue 2.

OT HeHTPa, N300pakaeT reoOMeTPUYECKH.

N

Teopema 3.

Oo6parHas Teopema 3.




Paooumii quct Ne 3

Nma damuaua Yucao

@ o [Ipumensem meopemul 0 Xopoax 6 peuleHuu 3a0au.

S

R o
1. Jlano: ST = QR “

Haiinure: I'pagycuyro mepy — QR (3x+22)° T
Q

2. lano: B oxpyxHoctu ¢ uentpom O auamerp AB nepe-
cekaercs ¢ xopaou CD B touke E. Ecnu AB L CD, To kakoe
YTBEPXKIACHUE BCErAa BEpHO?

1) -AC=-BD C
2) ~BD = ~DA

3)~AD = -BC

4)-CB=-BD

3. Hano: B oxpyxHocTu ¢ uentpom O, AB = CD, OA - pa- D
mye u OE L AB, OF L CD, OF =15, CF =y + 10 A
AB =4y.
Y \‘ C

Haiigure: DF u AO.

w‘l>
W)

™

4. Hano: Touka O - nentp okpyxuoctu. AB L CD,AO=10wu C
BE =4.
Haiigure: CE.

4

S

A

5. Mano: B oxpyxuoctu ¢ nearpom O, xopau BC u AD naxo- A

JSITCS HAa OAMHAKOBOM paccTosiHuM OT ueHrpa. Ecin OF = 18]

ED = 24 eqununiam, To HAlIUTE pagnyc Oy



Ypok 20-21. YuyeOnuk ctp. 36-38. Yros, BHIUCAHHOI B OKPY:KHOCTD. 2 yaca

® 3uaem ceolicmeo yeana 6nUCanHO20 6 OKPYIHCHOCNb, u306paofcaem ceomeni-
pulvecKu u npumensaem 6 peuteHuu 3a0au.

® 3uaem meopemy O 6NUCAHHbIX KOHSPYIHNIHbLX Y2/dX, u306pa9fcaem ceomem-
pudecKku u npumensent 6 peuleHuu 3a0au.

I/I306pa>Ka}0Tc51 PA3JIMYHBIC TTOJIOKCHHSA YITIOB BIIMCAHHBIX B OKPYKHOCTH OTHOCHUTCIILHO
HCHTPAa OKPYKHOCTH. ﬂﬂﬂ KaxX0ro Ciryvas BbIpaKar0TCs MHCHUS O BUC YyIJIA.
P C3YJIbTAaThl CPABHUBAKOTCA.

A A A
1. 2. 3.

B B C C

OObsICHsIETCSI CBSI3b MEXK/y I'PaJyCHON MEpOH yriia BIIMCAHHOTO B OKPYXXHOCTb, C Tpa-
JYCHBIMH M€paMH JyTH, Ha KOTOPYIO OH OIMPAETCS U COOTBETCTBYIOIIETO [IEHTPAIEHOTO

ria.
Y B

/]

Teopema 1. ['pagycHast Mepa BIIUCAHHOTO yIJIa PaBEH MOJOBUHE I'pa-
IIyCHOfI MCPBI IYyT'd, Ha KOTOPYIO OH OHUPACTCA.

ZABC= —2E ATC

2

OGpamaeTCX BHUMAHUC HA HABBIKHW YUYCHHUKOB BbIPAXKaTh OTY
CBA3b Ha IIpUMEPEC CII0BaMU, TCOMCTPUICCKUM H306pa)K€HI/I€M, ¢
MaTeMaTU4eCKOU 3aIrChio. HaanMep, YUCHUK ITOKa3bIBasg
TeopeMy M300paKeHUsIMU Ha PUCYHKE, Ha IPUMepe TeMOH- 840
CTpUPYCT [IOHUMAHHUC CBOMCTB BITUCAHHBIX YTIIOB. UT00OBI Ha- A
6J'II())_I3,TL Hams1IHO 3Ty 3aBUCUMOCTb PCKOMCHAYCTCS
BOCIIOJIB30BAaTbCA HpOFpaMMOﬁ reore6pa u Q

http://www.mathopenref.com/circleinscribed.html. 3 E

Y4eHUKH TOJDKHBI YMETh JI0OKa3bIBaTh CJICACTBHE, YTO BIIMCAHHOM YIroJ OMUParOIIyicst
Ha JIHaMETP OKPY>KHOCTH IPSIMOH.

JelcTBUTENbHO, BHUCAHHBIN YTOJI ONMUPAIOIIUAICS Ha zmaMeTp,ﬂ pactes
OKPYKHOCTB, TO €CTh Ha AyTy paBHyto 180°. ITo Teopeme o Brmca VT
paccMaTpuBaeMoro yria paBeH 90°, To eCTb yToJI-TIPsIMOA.
JlokazarenbCcTBO TEOPEMBI [T KaXKIOTO U3 3-X CITyJaeB
KaK caMOCTOsITeNbHAs paboTa. B Taxke qanabie
JIeit MOTYT OBITH PACCMOTPEHBI B KJ1acce, ITy pabo
HOM BHJIC U JIaTh KaK JOMaITHee 3a1aH



IIpenoxkenne

1. Coenqnuum A u O
2. AAOB paBHOOEApCHHBIH

3. ZBAO =ZABO =x

4. ZAOC=ZBAO + ZABC

5. ZA0C=x+x=2x
6. —AC=/LA0C = 2x
7. /ZBAO + ZABO = —AC

OcHoBa A
1 Y,

2. 0Au OB paauycsl
3. YIuibl Ipy OCHOBAHUHU PaB-

HOOEPEHHOTO TPEYrOJIbHUKA y,
AAOB B
4. ZAOC - BHENIHUH YTOJI TPEYTOJILHUKA
AAOB.

5. Ilo cBoiiCTBY paBeHCTBA
6. I1o CBOICTBY LIEHTPAJILHOTO yIvia

7. I1o CBOMCTBY paBEHCTBY

—A
8. ZABC = TC 8. Tlo cBOIiCTBY paBeHCTBA. b
A A
2-0ii cayyaii. BocnoJsibdyeMcsi J0Ka3aHHBIM C C
1-bIM ciryyaem ) /
Ipenyoxkenue OcHoBa
1. IIpoBenem nuamerp uepes | 1. B B
Touky B
_~AD y .
2. ZABD = - 2. BrincaHHOM yron co CTOpOHOW Ha AuaMeTpe
-DC OKpY>KHOCTH.
/ZDBC = —
3. ZABC = ZABD + ZDBC | 3. Akcuoma CJI0KEeHHUs YITIOB
4. /ABC==AD vzi 4. CpoiicTBa paBeHCTBA
5 /ABC = =AD+-DC 5. AunreOpaundeckoe npeoOpa3oBaHue, pacipee-
’ 2 JIUTENFHOE CBOMCTBO YMHOXKEHHS.
6. “AD+-DC=-AC 6. IlpaBuio croxxeHus Iyr
7. /ABC = —AC 7. CBoiicTBa paBeHCTBA A D—aA
2 C C
3-nii coryqaii. Bocnosib3yeMcsi 10Ka3aHHBIM IIEPBBIM CJIy4aeM
IIpennoxenue OcHoBa
1. IIpoBenem muameTp yepe3 Touky B| 1. B B
~AD
2. ZABD = B 2. BrucaHHbIH yros co cTOpoHOU Ha
~DC JaMeTpe.
/ZDBC =—"
2 g
3. ZABC=«£DBC - ZABD 3. AKcHOMa CIIOXEHHUS YIJT
4. Z/ABC = vzﬂ - \’;;A 4. CBoiicTBa paBEHCTB
6. -~ DAC - -DA=-AC
7. /ABC = —AC




2-0ii yac. OObsICHAIOTCSA PE3YIbTATHI MOJYUYCHHBIC U3 TCOPECMbI O BIIMCAHHBIX KOHI'PY-
OHTHBIX YyIJIaX. OTMeuaeTcs HIIUPOKOC NPUMCHCHUC 3TUX PE3YyJIbTATOB MPU PCIICHUUN

3aJ1a4.

http://www.learnalberta.ca/content/memg/Division03/Inscribed%20 B

Angle%20Property/Explanation/index.html

KoHrpysHTHBIE yIVIbl BIMCAHHBIE B OKPYKHOCTh A E

CaencrBue 3. Yrsl onuparomuecs Ha OAHY U Ty Ke IyTy, C
kxoHrpysutHel. ZEAB = /BCE, ZABC = ZAEC.

Caeacrue 4. Bnucanusle yIiibl, ONUpAIOLINECs HA KOHTPY- C
SHTHBIE 1yTH, KOHTPYIHTHBI.

Eciu —FE =~ —CD, to Z/FAE ~ /DBC. F <

BrincanHble KOHTPYSHTHBIC YIIIbI H300pakatoTcst OymMydd pa3iuuHBIMU U3MEPEHUSIMHU.
VYdeHuK HaOIIOAaeT C N3MEHEHUEM yTJIa U3MEHEHUE COOTBETCTBYIOIECH qyTrH. A Takxke
HaO0JII0JaeT OAMHAKOBOE M3MEHEHHE BEJIMYMH YIJIOB ONUPAIOIIMXCS HAa OAHY U Ty XKe
IyTY.

W3 noka3aHHBIX UHTEPHET - aAPECOB MOYKHO IIPOJEMOHCTPUPOBATH COOTBETCTBYIOIINE
PHUCYHKH, a TaK)K€ MOKHO MPOCIIEAUTD MPE3EHTALUIO.

EES

VueHnuk HAOJDKCH YMETh IPEACTAaBUTDh I/I306pa)KeHI/IGM, Kak
TMOKa3aHO BHHU3Y, IOHUMACMYIO UM TCOPEMY. Tem caMbIM
YUYCHUK AEMOHCTPUPYCT HApAAY C TAKUMU IIPAKTHICCKUMHA
HAaBBbIKAMHU KaK PUCOBAHUEC OKPYKXHOCTU ONPCACIICHHOI'O
paauyca. HOCTpOCHI/Ie yriia OHpe,[[eHeHHOfI BCIIMYMHBI C
TIOMOIBIO TPAHCTIOPTHUPA U ITIEPBOHAYATIbHBIC HABBIKH 00b-
SICHCHUS TCOPEMbI, IPCACTABICHUC TCOMCTPUUCCKHUM
I/I306pa)KeHI/ICM, a TAKKC MIPUMCHCHUC Ha MPUMEPC.

7 Y.5. 2) (ctp. 36)
#  Pemenue: Tak kak BOMCaHHBIE YIIIbI OITUPAIO-
IIFeCs Ha OJHY M Ty )K€ IyTy KOHTPY HTHBI.
/D=/C un LA=/B

Orcrona,

Bx+9)°=0Bx-7° (Gy-3°=Q2y+9)y

2x =16 3y=12 (Grrgy
x=8 y=4

Torza ZD = (2 - 4 +9)° = 17,
/B=(5"8-7)r=33"



Paooumnii auct Ne 4

HNmsa damuausa Yucao

e Pewaem 3a0aqu NpUMeHsLs CBOUCMBA BNUCAHHBIX 8 OKPYIHCHOCMb )21086.

® 3naem meopemy 0 6NUCAHHBIX KOHZSPYIHNHbLX Y2ilaxX, u306pa:)fcaem 2eo-
mempudeckKu u npumensem 6 peulerHue 3a0auul.

1) ITo nanabiM HaliguTe X . H - TIEGHTP OKPY’>KHOCTH.

G P M
113° 782
X
o) / J
R L
I N
X

2) [lo nanubIM HalaKUTE HCI/ISBCCTHBIC A - IEHTp OKPY>KHOCTH.

R Q3

3) ZFJH=? 4) Haiinure rpanychyio mepy —AB
H B
(5z +20)°
C (4x +9)° A c
G
F _ o
Q’ (7z—4)° D

4) B okpyxHoCTH ¢ IeHTpoM A, L1 =13x—-9°u L2 =27x% —
a) Haiigure 3HaueHue x.

b) Haiigure L1 u /2.

¢) Ecniu ZBGE = 82°, naitnure ZECD.



Ypok 22-23. YuyeOnuk crp. 39-42. KacarejibHasi K OKPYKHOCTH. 2 Yaca

* U306pasicaem kacamenvbHyio K OKpY*CHOCMU, 3HAem CBOUCMBA U NPUMeHsen
npu peuleHuu 3a0au.
* [lonumanue onpedenenus KacamenibHol 0eMOHCIMPUPYen 2eoOMempuyecKuMu
U3006padsCeHUAMU.
* C nomowgvto meopemsi Iughacopa unu uucen Iughacopa ob6ocnoswvisaem, umo oanmblii
OMPE30K AGNACMCS KACAMENbHOU K OKPYHCHOCTU.

* 3naem meopemy o KacamejlbHblX, I’lpOSeOEHHblx U3 0OHOI MOoYKu, u306paofcaem ceomeni-
puydecku, svlpasicaem mamemamuiecKum eblpasitcerHuem, nokasvleaent Ha npumepax.

Onpe/ieTeHne KacaTebHOM, CBOICTBA KacaTebHOl 00bACHAET B BHAE |
TIPSIMOI ¥ 0OPaTHOW TEOPEMBL.

OmnpezeneHne U CBOMCTBA YICHUKH TPEICTABISIIOT T€OMETPHIECKAMHU
M300paKCHUSIMH.

[o uaTepHeT anpecy http://www.learnalberta.ca/content/memg/Division03/Tangent/index.html
3 meHro MATHEMATICS GLOSSARY mo60oe reoMeTprdecKkoe (MK areOpaniecKkoe)
TIOHSITHE MOYKHO TIPOCIIETUTH B BHJIE KAPTHHHOTO N300pa)KeHMS! FJTH TTPE3SHTAITHH.
[IpoBepsieTcst HaBBIK prUCcOBaHM: OOIIIEH KacaTeJIbHOM K IByM OKPYXHOCTSM. Pexomenyercst
BBITIOJTHSITH TAKUE 3aaHMs C TIOMOIIHIO TEXHOJIOTHH.

OOBsICHSIETCST CBOMCTBO KacaTelTbHBIX MPOBEICHHBIX U3 OHON TOUKH. Peraercst 3aqada-pu-
Mep.

’ MoMmeHThI TpeOyroImne BHUIMaHHS
»

1. OKpy’KHOCTH He HMEIOT OOIINX TOYEK 2. OKpY’KHOCTH MMEIOT BHeEIlIHee
KacaHue

NmeroT ueTwipe oOIie KacaTelbHEIE. NmeroT Tpu oO1IHe KacaTenbHbBIE

3. Kacarorcs BHyTpeHHHM 00pa3oM 4. OKpY:KHOCTH KOHIEHTpHYeC

WIN Ke 0IHA PACIOJIOKEHA pu
Apyrou
HmeroT omHy OOIIYIO TOUKY. MEIOTQOIINX CITBHBIX




HOKa3aTCJ'ILCTBO CBOICTB KacaTeIbHOM:

Teopema (mpu3Hak kacarejbHoi) IIpsimas, npoxonsias yepes3 TOUKY OKPYKHOCTU U
MIePIeHIUKYIISIPHAS PaIyCy, IPOBEICHHOMY B 3Ty TOYKY, SB-
JISIETCS KacaTeIbHON OKPYKHOCTH.

HoxkazareanscTBo: [lycts OT - paanyc oKpyXKHOCTH, TIpsiMast /
npoxoaut yepes Touky T u neprnennukymnspaas OT. Tak kak,
HAKJIOHHAs JUIMHHEE IEPIEeHIUKY/ISIpax, TO PACCTOSHHE OT
Touku O 710 BCceX OCTaJIbHBIX TOUYeK MpsiMoii / Oombine paguyca OT. IlosTomy Bce Toukn
psiMoit /, kpoMe ToukH T, 1exar BHE OKpYKHOCTH. CIiemoBaTebHO IpsMasi [ 1 OKpyxK-
HOCTh UMEIOT €ANHCTBEHHYIO 0011y10 TouKy T, 1 mpsiMasi / 110 ONpeneseHUIO SIBISCTCS
kacarenbHOM. Teopema gokazana.

N T

’ Pemenne HCKOTOPBIX BaHaHHﬁ, JaHHBbIX B y‘-Ie6HI/IKC
| |

Y.5. JlokazarennctBo Teopem 2

Teopema 2. OTpe3ku KacaTelbHBIX, IPOBEIEHHBIX U3 OJTHOM TOYKU KOHTPYIEHTHBI U
LIEHTP OKPYKHOCTH HaXOJATCS Ha OMCCEKTpHUCE yIiia, 00pa30BaHHOTO KacaTeIbHBIMHU.
JlokazarenbCTBO TEOPEMBI 2.

Jdano: AB u AC - oTpe3ku KacaTeJlbHbIX IPOBEJEHHBIX U3 C
TOYKM A K TOYKaM KacaHUsl.
Hoxaxure: AB=AC, ZBAO = ZCAO A
[Iposeaem pannycsl okpyxiHoctu OC, OB u orpeszok OA.
B
IIpennoxenue OcHoBa
1.0A=0B 1. Paguycel OKpy>KHOCTH
2 AAOC = AAOB 2. KoHrpy»HTHOCTb HPSIMOYTOJBHBIX Tpe-

YTOJIbHUKOB 110 TUIIOTCHY3€ U KAaTCTYy

3. CoOOTBEeTCTBEHHBIE CTOPOHBI KOHTPYIHTHBIX
TPEYTOJIEHUKOB

3.AC= AB

4. COOTBETCTBEHHbIE YIVIbl KOHIPYIHTHBIX
TPEYTOJIbHUKOB

4. /ZBAO = ZCAO

Y.9. (ctp. 41) o naHHBIM HA PUCYHKE HAWIUTE JJIMHBI CTOPOH QUTYD U IIEpUMETP.
b) Pemienne. J[MMHbBI OTpe3KOB KacaTeabHbBIX, IPOBEIEHHBIX U3 TOUKH BHE OKPYK
CTH K TOYKaM KacaHHs PaBHBHI.

QT=QU=4cm, SV=ST=8 cm,
RV=RS-SV=17-8=9

RU=RV =9 cm.

3HaunT, QS=QT+TS=4+8=12cm,
QR=QU+RV=4+9=13cm, RS=17 cm, Tor,
P=12+13+17=42cm




Paooumii quct Ne 5

Nwms damuaus Yuciao

® U300pasicaem KacamenvHyio K OKPYICHOCHU, 3HAEMm ee C0UCMBa U npu-
MeHsiem 8 peueHuu 3a0ady.

1. Onpenenure kacarenbHas WU HET.
a) AB B 20 b) AB

&

2. Haligute nepeMeHHYI0 X, IPUHSAB COOTBETCTBYIOIIUI OTPE30K 3a KacaTelbHYIO.

1) N 2) T
Gy
0—>] 8 M o
R XM

X = X = X =
4) A xcMm 5) E 6) K
V (x_z)M T XM
Tcm D P‘ L
: OX
M l] M
F —2u N
X = X = X =
3 Q6cem R
cM
7) 3¢ 8)
X CM
8 cm S
\Y Udem T




Ypok 24-26. YueOHuk cTp. 43-46. Yribl, 00pa3oBaHHbIe KacaTeJIbHbIMH U
CeKylUMH. 3 yaca

o M306pasicaem yenvi, 06pasosanuvie ceKywjel u KacamenvbHol, 3Haem npasuna
onpeodenenust ux 2padyCHuIX Mep U NPUMeHsem 6 peueHuu 3a0ad.

BepumuHa yriia pacnoJioxeHa BHYyTPH OKPYKHOCTH.
Teopema. Yron ¢ BepUIMHOM BHYTPU OKPY>KHOCTH paBHA MOJyCyMME
JBYX IYT, OIHA U3 KOTOPBIX PACIIONIOKEHa BHYTPH 3TOTO yIva, a Apy- A
ras-BHyTpPH yIJla, BEPTUKAIHLHOTO K JAHHOMY.

1
£1=—-(~AC+-DB) £2=—-(~AD+-BC)

OO0bsicHsIeTCs1 00CYXICHUSIMU CEKYIIIEeH U CBOMCTBA yIila, 00pa30BaHHOTO IIEPECCUCHUEM
JBYX CeKyIuX. IIOBTOPSAIOTCSI CBOMCTBA CMEXKHBIX U BEPTUKAJIBHBIX YIVIOB. BhIsABISIETCS
00pa30BaHUe CEKYIIMMH JIBYX YIJIOB C pa3jIMYHbIMU BEIIMYMHAMH.

[IpaBUIIBHOCTH CBOMCTBA YYEHUKH MOTYT IPOBEPHUTH SMIIMPUUYECKUM ITyTEM, TO
€CTb MOTYT IIPOBEPUTH ITyTeM ombITa. Hanpumep, 110001 HCKOMBIN yTroJl, MOXKET
OBITH ONpeeNIeH BRIYUCICHUEM HITH )K€ U3MEPEHHEM (C ONpeieIeHHON Norper-
HOCTBIO). Pe3ynbraTsl cpaBHHBAIOTCS (€CTECTBEHHO, €CIH PUCYHOK COOTBETCTBYET J1aH-
HBIM U3MEPEHUSIM)

Hanpumep, 10 TaHHBIM Ha pUCYHKe TPeOyeTcs HAUTH TPalyCHYIO

Mepy x ymia ZBED. B

Jlo Havaa penieHus 3a/1a4i YUCHUKH: C 700
1) Bricka3piBaroT pruOIMHKEHHUS O TPALyCHON Mepe yria D
2) VzmepsroT yroi TpaHCTIOPTHPOM

3) Berumcnsior yron (120°) mpumeHss cOOTBETCTByomee cBoicTBo;  170° A

4) Pe3ynbraThl CpaBHUBAIOTCS

J1st TOro, 4TOOBI YUEHUKH JIyUIlle TIPEICTABHIN ce0e 0 KaKnX JIyrax WaeT pedb MpHu 00b-
SICHEHUU CBOMCTB yTJIOB 00pa30BaHHBIX KacaTeIbHBIMU M CEKYITUMH, PEKOMEHIYeTCs
[IPUTOTOBJICHUE PUCYHKOB U IIPE3EHTALNI KaK I0Ka3aHO BHU3Y.

—AaJibHasA Ayra — — OJHKHas ayra

k=




Paooumnii quct Ne 6

Nmsa damuiausa Yucao

@ ® 3uaem meopemy 0 epadycHoll mepe yend, pachOIOHCEHHO20 MeHcOy
08YMsL CeKyWuUMU, u300pasicaem 2eomempuiecKu, 3anucvléaenm mamema-
MUYecKy u npumMensienm npu peuleHuu 3a0ayu.

1. ITo naHHBIM HaWAUTE.

1) Ecniu £4 =38°u — BC = 38°, naitnure —AE.
2) Ecmu —~BAE = 198° u —CD = 64°, naiinure /3.



Paooumii quct Ne 7

HNms damuaus Yucao

@ ® Uz06pascaem yenvl 00pa308anHble KACAMENbHOU U CeKyujell, 3Haem
npasuia onpeoeneHus Ux 2padycHuIX Mep U NpUMeHsien 6 peuleHuU 3a0ad.

1. ITo manHbIM Ha pucynke Haiiaute (C - HEHTP OKPY>KHOCTH).

Z ADB = A B -AD=_
/ ACD = ~FD=__
/ CAD = N —

Z GEB =
D

2. 1o nanubIM Ha pucyHke Haiiaure ZDEA .
(O - ueHTp OKpPYX)HOCTH).

3. I1o naHHBIM Ha pUCYHKE HaiuTe.

4. Ortpe3ok AB - kacarenbHast k okpy>kHocTH. Haiinute TpeGyemsle.

X = s V=

ZB=

A
A (22x — 20)°

16x°



Ypok 27-30.. Yueonuk ctp. 46 - 50. [IponopuuoHajIbLHOCTh OTPE3KOB
XOPI M CeKylMX OKpyxHocTH. Q000 maromue 3aganus 4 yaca.

o zo0bpaccaem ompesxu, nepecekaouue OKpyICHOCHb, 3HAem NPasuilo Ha-
XO02HCOeHUsL UX ONUH U NPUMEHSeN 8 peuleHul 3a0ad.

o Uzobpasccaem ceomempuyecki OmpesKu nepecekaouue OKPyICHOCMb 8 3a6UCUMO-
CMu Om Mecma ux nepeceyeHusl.
e Buipasicaem mamemamuuecku (aneebpaudecki) OIUHbl OMPE3K0O8, NePeceKaouux

OKPYIHCHOCb 6 3A8UCUMOCIIU 0N MECMA MOYEK NePeceyeHusl.
Teopembl 0 ATMHAX OTPE3KOB MEPECEKAIOIUX OKPYKHOCTH 00b-
SICHAIOTCA pacCyKICHUSIMU.

Y4eHHKH MOHUMAIOT, YTO KacaTeabHasl YaCTHBIN CiTydail ceKyIien
(cimydvaid, KorJa TOYKH MepeceueHus COBIAAAIOT)

Teopema 1. IIpu nepecedeHnn 1ByX XopZ, IPOU3BELE- A

HHE€ OTPE3KOB OJTHOM XOPJbl, MOJYYEHHBIX TOUKOH Iie-

pecedeHus, paBHO MPOU3BEACHUIO OTPE3KOB BTOPOMU E

xopael:  AB-BC=EB-BD C

Teopema 2. ECnum M3 TOYKM BHE OKPYKHOCTM NPOBEAEHbI
CeKkylime, To NPpon3BeAeHNEe KaXKA0ro cekyLero otTpeska
Ha ee BHEeLLHo YacTb noctoaHHo. AC- AB = AE- AD

IIposenem xopasl BE u CD oxpyxHOCTH

IMpennoxenue OcHoBaHue

1. BoucaHHble yIiibl, ONUPAOLIUECcs Ha

1. ZACD = ZAEB OIEY ¥ Ty 76 ZIyT'y DABHBL

2. AACD ~ AAEB 2. o MpusHaky VY 1101060st TPEyrOILHUKOB.
AC AD 3. Y nomo0OHBIX TPEYTrOJbHUKOB COOTBETCTBYHO-
"AE  AB 1€ CTOPOHBI MPOIOPIUOHAIBHBL.

4.AC-AB=AE -AD 4. CBOICTBO MPONOPLUH.

Teopema 3. Ecnm 13 04HOM TOUKM K OKPYK-
HOCTM NPOBeEeHbl KacaTe/ibHadA U CeKyLas,
TO KBagpaT OTpe3Ka KacaTe/lbHOW, paBeH
NPOM3BELEHMNIO CEKYLLero oTpeska Ha ee
BHELLHIo YacTb. MT?2 = MA - MB



Paooumii quct Ne 8

HNmsa damuiansa Yucio

® [z006pasicaem ompesKu nepecekaoujue OKPY’CHOCb, 3HAent NPAGUIIo Ha-
XO02HCOCHUSL UX ONIUH U NPUMEHSIeM 8 PeueHUU 3a0aH.

® [Tz00padicaem eeomempuiecku OmpesKu nepecekaroujue OKPYIHCHOCMb 6 3a-
BUCUMOCTIU O MEeCMA UX NePeceyeHusl.

® Buipasicaem mamemamuyecku (aneebpaudecki) Oaunbl OmpesKos, nepece-
KQowux OKpyJ#CHOCMb 8 3d8UCUMOCIU OM Mecma mo4eK nepecedenus.

Hanumure MareMaTH4eCKUMHM CUMBOJIAMU BBIPAXKCHUC 10 PUCYHKY, COOTBCT-
CTBYIOLIYIO OKPYXHOCTH U COJACPIKAHUEC 5-Tu T€OMETPHUYCCKUX CBOICTB JaHHBIX
YHCJIOBBIMH JaHHBIMHU.

D




? Periennst HEKOTOPBIX 3aJaHUI, JTAHHBIX B yUCOHHKE.

Y.6. Pemenue.

b) ITo Teopeme kacaTenbHON U CEKyIICH OKPYKHOCTH, MOITY-
qaem: 122=8+8+a +6)
Otciona a =4
[To Teopeme cexymIux Xopa OKPY>KHOCTH Iosrydaem 6a = 8b
IloxcraBuB 3neck a =4 Haxoaum, b=3.

? Y.8. Pemenue. a) O003HOYMB KOHEUHbBIC TOUKHU TyTH-panyrn yepe3 A u B

" JOTIOJITHUM €€ K OKPYKHOCTH.

Hapucyem nuamerp okpyxHoctu CD, KOTOpbIM NeprneHauKyIsIpeH
xopae AB . O neHTp okpyxHOCTH. [10CKONIBKY TIEPIICHANKYITBIPHBIT

JTUAMETp JIeTUT XOpAy Ha JBe paBHble yacTu, T0 AE=EB =4 xm . N S\B
[ycts R paanyc oxpyxnocty, Io yenosun sanaun CE = 1,6 km, /. E -
Tora DE = 2R — 1,6 (km). LG |
ITo Teopeme cexyImx XOp/ OKPYKHOCTH I10Jy4aeM:
DE - EC = AE - EB. AN '
Orcrona naxoaum, uto (2R — 1,6)+ 1,6 =4+ 4; R = 5,8 km. D

b) dnuna okpyxxHoctH panyru Oyaer: C =2x « 5,8 = 36,4 kM.

Kak jmonoiHuTe bHy0 3a/1a4y MOKHO OPYYUTh YUCHUKAM HaWTH JUIMHY JYTH PaJyTH
(~ACB). Ilockonbky B AAOE sinZAOE = % = 5%: 0,6897

C TIOMOIIBI0 KAIBKYIIATOpA HAXOAWUM, 4TO TpagycHas mepa £ AOE npubnusnurensHO
paBHa LAOE = 43,6° torma ZAOB = 87,2°. 1o ¢hopmyrne JIUHBI AYTH HAXOUM, YTO
87,2
360

[= 21+ 5,8~8,8 kM

? Y.9. (cTp. 50) Pemenmue.
® Tlo mauueM: UDF : UFE : UEG: UGD=5:2:1:7

Sk+2k+k+Tk=360°
15k=360°, k=24°
WDF = 120° |
UFE =48° ZFDE = ZFGE = 5 U FE =24°
UEG =24°

UGD =168° 4DFG=4DEG=%U GD




? ¥.10. (crp. 50) Pemenmue.
s 2) [lo ycnoBum 3amaun nmockonbky AC =9, AM = 3, To Haxogum, yto MD=3,
DC=3. C gpyroii croponsl nockonsky MBLBC n MC = 2-MB, scHo, 4to ,
Z/C=30°. Torna Z/BMC = 60°, ZAMB = 120°.
Haiinem mummny myrooOpasnoit qoporu AB.
120

laB= 360 213 =21~ 6,3 KM

A
AMBC mpsMOyTOIBHEIN TPEYTOIBHUK U T10 TEOpEMe

[Mudaropa cmoxkem HaiiTu nmuHy moporu BC.

BC=VMC?> - MB>=6>-32=27=3V3 =52 km

3HauUT JUIMHA JOPOTU COPEBHOBAHUS IPUOIU3UTEIBHO COCTOBIISIET
6,3+52=11,5xm

b) 11,5+ 5=57,5, 3naunt KsHan ¢ 6:1aroTBOpUTEIbHBIMA HAMEPEHSIMH J0JKEH [I0Tpa-

TaTh 57,5 .

Tabanna kpuTepuii CcyMMATHBHOTO OLIEHUBAHUS 10 pa3jeny 2.

Ne Kpurepun 3amedaHus

Pemraer 3agaun o HaXOXKJICHUIO JUTMHBI IyTH (110 H3Me-
PEHUSM JUINHBI)

2 |IIpumMeHnseT cBOMCTBA XOpJ NPHU PEIICHUHU 3a/1a4

IIpumensieT CBOMCTBA BIMCAHHBIX B OKPY>KHOCTb YITIOB
IIPU pELIECHUH 3a1a4

IIpumeHsieT CBOMCTBA KacaTeJIbHbBIX K OKPYKHOCTH IIPU
peuieHuu 3anay

5 [Ipumensier cBoiicTBa yIioB 00pa30BaHHBIX KacaTelb-
HBIMHU 1 CEKYIIMMH IIPH PELICHUH 33124
M3o0paxkaeT OTPE3KH MepeceKalolne OKPYKHOLTD,
6 | 3HaeT mpaBuJIa HAXOXKICHUS UX JUIMH U IPUMEHIACTHIPH

peuieHnu 3aaav




Ypok 31. 3aganus cyMMaTHBHOIO OLICHMBAHUS 110 pa3jeiy 2

1. Haiimure mummny xopasl CD, ecnu apaMeTp OKpy»KHOCTH paBHA C Q D
10 ecm, U AC=37°, U BD =23°. O - ueHTp OKpy>XHOCTH. Av

’ v
2. OKpy>KHOCTb BIIUCAHHAsI B PAaBHOOCAPEHHBIN TPEYTOJIb- B
HUK TOYKaMH KacaHus AEIUT OOKOBBIE CTOPOHBI HA OT-
pesku AT =3 cm, BTi = 4 cm. Haitnure nepumerp

TPEYroJbHUKA. T 2

4. O-uentp okpyxHoctu. Haliure pannyc okpyxnoctd, ecian OC = 10 cm,
AC=9cm, BC=21 cmMm.

A) 14 cm B) 15 cm C) 16 cMm D) 17 cMm AB

5. Haiinure nynHy 1yry, COOTBETCTBYIIYIO OKPYKHOCTH € paanycoM 10 cM u LHeHTpasib-
HBIM yriioM 18°.
A)mcm B)2n cm C) 0,5t c™m D)3mncm

Ti

6. AT1 u AT> - xacaTenbHBIC K OKPY>KHOCTH.

Ecimm £ T\ET>= 20°, To Haiiqute £ A.

A) 100° B) 140° C) 120° D) 80° A< ’ E
T>

7.Ecou AB=4 ,BC=6 ,AD=x+2mu
DE = x, To Halfigute mimHY oTpeska AE.

A)9  B)S )7 D)I0

8.EcnuCM=3cm,MD=8cm,AM =6 cMm,
TO HaiimuTe BM.



9. Ecau £ CDE = 30°,
ZAED =70°, To naiinure ZABE.

10. Eciu £ M = 10°,
Z C=15° to naiigute £/D.

11. YcranoBute cooTBeTCTBHS. O-IIEHTP OKPYKHOCTH,
TD-kacarenbHasl.

1. Z BTD =20° A)ﬁ+a:60:

2./ BTD = 30° B) p-a=20°

3. / BTD = 40° C) p-a=30
D) B+ a=120°

12. B okpyxHOCTH ¢ AuameTpoM 20 cM HailIuTe pacCTOSHUE OT IIEHTPa J0
XOpAbI JJTUHOMN B 12 cMm.

13. IIpoBenena obmas kacarenbHast AB K OKpY>KHOCTSIM
MMEOIINUM BHeEIIHee Kacanue. [1o naHHbIM Haiinute pac-
cTossHME OT npsamMoi AB 1o Touku kacanus T. ,
A D B

14. Toukamu A, B, C, D oKpy>XHOCTH IeTUTCS B OTHOIICHUH 2 : 3 : 3 : 4 ¥ TOUKH
COCNMHEHHI TIoceaoBaTenbHO. HatinmuTe yroisl gyetripexyroiapauka ABCD.

15. Boxkpyr 03epa Ha OKpanHe Topojia MOCTPOEHA Kpy-
roBas mopora (IIEHTP COOTBETCTBYIOIIETO Kpyra 0003Ha-
geH Toukoit M). CriopTcMeHBI HauWHAIOT pa3oer u3
TOYKH A, KOTOpast HAXOAUTCS B 2-X KM OT KOJIBIICBOM
nmoporu. CIiopTcMeHBI JODKHBI JOCTHYE (DUHUIIIA B
Touke C KOTOpast HaXOIUTCS Ha HAaHOOIbIIIEM ITPSIMOM Ae 5
paccrossanm oT A. beroBas mopora coctouT u3 gactu AT > 4

KaK KacaTeJbHasl KOJbIIEBOU Joporu u u3 ayru —TC
KOJIbLIEBOU JOPOTH,
a) Ecmm AM : AC = 2: 3, To HaliiuTe CKOJIBKO KHHQMETPO TaBIISAC

AT ?
b) Hatigure rpagycuyto mepy —TC.
¢) CKOJIBKO KHJIOMETPOB JJTHHA OeTOBOUMIOPOKKH HOKPYTIT

T
WHB Ooru

O JCCATBIX.




R) POynknuu. I'paduku

Tabauna niianupoBanus 3-ro pasjaesa

I -
Ypok OYPO™| yyes-
CraHaapTsl coiep:KaHusA Tema HbIE
Ne HUK
4achl
KBanparnunas yHkuus u
32-34 3 51-57
ee rpauk
2.2.2. Pemraet cuctemy ypas Hpe,Z[CTaBJ'IeHI/Ie KBaJpaTHy-
HCHUH € JByMi MCPEMCH 3536 [HOM (DyHKIIUH B Pa3HBIX 2 57-59
HBEIMH,
y bopmax
B KOTOPOH OZIHO YpaBHEHUE
TEPBOIi CTEICHH, a JIpyroe Ilepeceuenue napabobl
BTOpOH CTCIICHH. 37 |y=a(x—m)*+n cocbto abc- 1 60-61
2.2.3. Pemaet xBampar- 1mce.
HOE HEPaBEHCTBO.
2.3. BeIpaskaeT 3aBUCHMOCTH| [loctpoenue rpaduka dyHK-
MEIKLY BEMMMHAMH, BCTPE| s¢ 40 UU y = ax*+ bx + ¢ . 3 62-66
HAIOIIMMUCS B TIOBCEIHEBHOM I/ICCHCI[OBaHI/Ie d)yHKLII/II/I
bKU3HU, Yepe3 QyHKIun V= ax>+ bx + ¢
Pemenne 3amad  npuMeEHe-
41- 43 |HueM KBaApaTH4HON ¢yHK-{ 3 67-69
1085041
44-45 |Oyukuua y = |x| u ee rpapuk| 2 70-73
46 | @ynkuus y=x* u ee rpaduk 1
™ 2
47-48 |0O0o00maromue 3agaHus
49

3amanus cyMMa 0
OIICHUBAaHU pas 3

Bcer

‘ 2
18




CTaH[[apTLI coaecpKaHus

2.2.2. Pemiaer cucreMmy ypaBHEHUH ¢ ByMms Iie-
PEMEHHBIMH, B KOTOPOW OJTHO ypaBHEHHE IIEPBOH
CTEIICHH, a Ipyroe BTOPOH CTENEeHHN.

2.2.3. Pemiaer kBaJpaTHOE HEPABEHCTBO.

2.3. BplpaxkaeT 3aBUCHUMOCTH MEXAY BEJIUYHU-
HaMM, BCTPEUAIOMIMMHUCS B IIOBCEIHEBHOMH

@opMupywue HaBbHIKH y4YeHHU-

KOB
o Cmpoum epaghux KadpamuyHou

(hyHKYyUuY cocmasienuem madaulybl 3HayeHull

{o Cmpoum epagpux keadpamuunou gynKyuu

C nOMOWbIo epaghuxa QyHKyuu y = x°;

|o Cmpoum epagux keadpamuunou ynkyuu

110 GUOAM BbIPAICEHUT

y=a(x—mP+nuy=alx-p)x-q
Onpeodensiem Hyau ynKyuu,

Cmpoum epaguk @yukyuu coomeem-
cmeyouyio obwemy eudy y = ax’+ bx+ cu
jicciedyem;
|0 Pewaem 3a0auu npumensis Keaopamuy-
HYI0 (DYHKYUIO,

Cmpoum epagpuk ¢pynxyuu y = |x|;
Cmpoum epaguxu ¢hynxkyuu suoa
=alx—m| + n.

lo Cmpoum epagpux hynkyuu y = x3;

MaremaTu4ecKuii cJIOBapb

e KBaznparnuHast QyHKLUS
[Tapabona
Bepuna napa0osist
Ocb cuMMeTpUH Mapadobl
Hynu xBanparnvHoit pyHKIUN
DyHKIUH C MOTYJIEM
KybOnueckas dhyHKIms

)

Paboune nucrnl
HTepHeT-aapeca:https://mathway.co
ttp://www.meta-calculator.com/online
ttps://www.desmos.com.

JlonostHUTEIbLHBIE pecypehbl

graph

Ypok 32-34. YueOuuk crp. 5S1-57.
Keaaparuunas ¢pyHkuus u ee
rpa¢guxk. 3 yaca

1-pr1ii yac. OT™MeUaeTCs MUPOKOE TIPH-
MEHEHHEe KBaIpaTUIHOH (QyHKIINY B MH-
KEHEPHBIX, CTPOUTEIEHO-MOHTAXKHBIX
paborax. OOparuB BHHMaHHE Ha
MOCTBI, COOpPYKEHHbIE B TOCIEIHUE
rofibl B ropojie baky, To MOXKHO yBHIIETh
KOHCTPYKIIMU B BUJEe napadosl. Kymo-
J000pa3HbIe apKK MOXHO BCTPETUTD Ha
KaXXJIOM 11ary, Oyab 3TH 00pasLbl IpeB-
HHX WM )K€ COBPEMEHHBIX BpeMeH. Bee
9TH KOHCTPYKIIMH BO3MOXKHBI OJaro-
Jiapsi IPOBEJICHHUIO HA BEICOKOM YPOBHE
pacyeToB HaJl KBaJpPAaTHIYHBIMH (DYHK-
USMHU. A TaKKe ¢ MOMOIIBIO KBaIpa-
TUYHBIX (DYHKIMH MOXKHO IOJIYYHTh
Ba)KHBIE YKOHOMHYECKHE IMOKa3aTelu,
OILICHUTH NOJIOXKEHUE U TPETBOPUTH B
JKU3Hb HOBBIC IJIaHBI. PexomMeHyercs
WCCIIeIOBATh KBaApaTHIHbIC (PyHKINU
B HIDKECIICTYIOIINX HAIPABICHUSIX.

1. CpaBHenue rpaduroB QyHKUIUI
y=x2uy=ax>

2. CpaBaenue rpapukoB QpyHKINH
y=xLy=x*+n .

3. CpaBHeHue rpadukoB QYHKITHI
y=x%y=(x+m) .

I'padpukn MOXKHO MOCTPOUTH U Trpad-
KaJbKyIsaTopoM. st Kaxmoro ciyvast
YYEHUKH HCCIEAYIOT OTHOCHTEIHHO
KakuX ocell Tpaduku MEHSIOT CBOE I10-
JOKeHne. 3a1al0TCsl BOMPOCHI MO 9Te-
HUIO Tpadudeckoil HHHOPMAITUU U TI0
HaBbIKaM TMpUMeHeHus. YTto Mo
CKa3arhb I10 TIOBOAY TOTO, YTO B

3Ha4eHUN QyHKigh y
HUEM X M3MEHSIOTEBHAY




OZIHMM M TEM K€ 3HAYCHHUSM X COOTBETCTBOBAThH pa3Hble 3HaueHue )? IloBropsiercs
ornpeneicHue QYHKIIHU.

2. Kak 1o BaiiemMy U3MEHHTCS IOJIOXKECHHUE rpaduKa, eciid (pyHKIUs Oblia Obl B BHJIC
y =—x? ? CaymarTcsa MHCHHS YYCHUKOB. YUEHHUK: 3TO O3HAYAET, YTO BCE 3HAYCHUS Y
HETIOJIOKHUTENbHBIC U TPadUK pacroiaracTcss B HUKHEH MONYMIOCKOCTH.

3. Ecnu x = 3, To 3HaueHne GyHKIMH y = X° paBHO 9, TO ecTb ¥y =9. A ans QyHKIHMN
y=3x*npu x =3 KaKk U3MEHUTCs 3HaUeHHe )? byneT B 3 pa3a OoJbiiie. A KaKk U3MEHHUTCS
y A7t QYHKIHH Y = 3—x2 ? OOBsICHUTE 9TO HAXOXKIEHUEM KOOPIUHAT HECKOJIBKUX TOUYEK
Ha rpaduke. MOXHO JIM [0 3TUM 3HAYCHUSIM ONPEICIIUTh B KAKOM cllydae rapabdomna pac-
HIUPSIETCs], a B KaKOM cyskaercs. CIlyInaroTcss MHEHUS yU€HHKOB: 3HaUeHUE PyHKIHHA
y = 3x? Ipu OTHHX U TeX K€ 3HAUCHHAX X 10 CPaBHEHMIO ¢ PyHKIHEH ) = X? PacTyT C
“OoJIbILICH CKOPOCTHIO”, TO3TOMY €0 IpaduK HanOoJIee BHITSIHYT, 00JIee Y3KUM 1 OOJIbIIe

cXKar K ocH y. A rpaduk QyHKIHH Y =% X? 10 CpaBHEHHIO C TpaduKoM (QYyHKIIHH
y=x?> “pacter MemiIeHHee® W TO3TOMY Tpaduk GyHKIUH Oosee MIMPOKHIA.
4. MoXHO 71 TI0 3amucsAM Yy = x>+ n U y = (x+ m)? cKa3zaTh KakoW W3 3TUX rpauKOB
MTONTy4aeTCsl CKONBbXKeHHeM 110 ocu Ox, a kakoi 1mo ocu (Oy. CiymiaroTcs MHEHUS y4de-
HUKOB. 3amich y = x>+ 1 TOKa3bIBaeT TO, UTO (DYHKIHS y= X’ yKe “‘eCTh’ 1 mpuoaBise-
MO€ YHUCJIO /1 B 3aBUCUMOCTH OT 3HAKa TOJHOCTHIO U3MEHSIET 3HaueHue ““ ). A 3armch
y = (x+ m)?, moKa3bIBAET TO, YTO MPH U3MEHEHUH 3HAYCHUSI X Ha m eIUHUI] 00pa3yercs
KBajipaTHyHas GyHKus. [TloaTomy, rpadMk MEHSET OJI0KEHHUE TT0 OTHOIICHUIO K Iapa-
boe y =x?> mo ocu Ox.

Hatorcst uHGOpMaLMK 0 KBaAPATHYHOHN (PYHKIIMHU U O PealIbHBIX KU3HEHHBIX CUTYALSIX,
JEMOHCTPHUPYIOTCSI KAPTUHBI.

Boma, BrITekaeMmas W3 IIIaHTa

yckopeHueM obpasyer mapadory. eT GpopMy napadbosl.




2-0ii, 3-ii yac. ['paduk KkBagpaTHIHON QYHKIUH.

Bonpocs! Ha ucciaenoanue 1. Kak pnuser kooddunment a Gpynkuun y = ax? Ha 3Haue-
HUS U MOJIOKeHue rpaduka GyHKIuu y = x2 ?

2. Kaxk BrusieT n-blii WwieH QyHKIUU y = x>+ 1 Ha 3HAUCHUS U [TOJI0KeHHe rpaduka pyHK-
ouu y = x2.

3. Kak BnusieT m-blii uineH QyHKUUH y = (X — m)? Ha 3aUueHHS U MOJIoKEeHUe Tpaduka
¢byHKIMH Y = X2

4. Kak BrusieT kodddunueHt a GyHKuuu y = a (x— m)*+ n Ha 3HAYCHHE U MOIOKCHUE
rpaduka QyHKIUHN Y = X2,

OdeHb Ba)KHO MPOBECTH 3TO UCCIeAoBaHKE TpadkanbKynsiTopoM. [loctpous rpaduk
rpadKagbKyIsITOPOM YUYEHUKH BBIMOJHAIOT TaKKe MOJIEC3HbIC 3aaHus, ITOKa3aHHBIC
BHU3Y:

1. IosiBisieTcst GoIibIIe BO3MOYKHOCTH JJIsl CPAaBHEHHUH IpaUKOB.

2. OmpenensieT MaKCUMallbHOE U MUHUMAJIbHOE 3HAYEHUE X, MacIITad PacroIoKeHHs
WHGOPMALMH IO X U ).

3. OTmeuaeT Ha rpaduke J00YI0 TOUKY U aHAJTU3UPYET COOTBETCTBYIOLIYIO HH(OpMa-
0. CaMblil COOTBETCTBYIOLIHIA IpadKabKyIATOP I MIKOJIBHOH MPOrpamMMBl 110 aj-
pecam:

www/go.hrw.com/math/midma/gradecon-
tent/manipulatives/GraphCalc/graphCalc.html u http://www.meta-calculator.com/.
Ecnu npu nonb3oBanuu rpadKagbKyIsSsTOPOM BO3HUKACT KaKas-HUOYAb TeXHUYECKast
npobinema, To nouckoM Graf calculator 'a GOOGLE wmoxkHO BBIOpaTh npyroii. Ha-
npumep, https://mathway.com/graph, https://www.desmos.com/calculator
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3HaYCHWE H HW3MEHSIONIHeCs
Iary.
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1.Kak Brnusier koadpduuuent a QyHKUnM y = ax?> Ha 3HAYCHUS U MOJOXKEHHUE Tpaduka
¢ynkuun y = x> ? 3anaBast pa3ndvHble 3HaUeHU KOd(P(GUIHUEHTY a HaOonaeTcs nojio-
xeHue rpaduka GyHKIUU ) = ax? OTHOCUTEIbHO rpaduka GyHkuuu y = x>. JIpoOHbIe
Yrcia B 3TOW MPOrpaMMe BBIPaKAIOTCsI ICHCTBUEM JEICHUSI.

Y4eHUKH 0TMEUar0T, 4TO B
3aBUCUMOCTHU OT 3HaYEHU M
ko3 pULIMeHTa a BETBU
napabosl y = x? cyxa-
FOTCSI WJTH PACIITUPSIIOTCSL.
B 3aBucumocTu ot 3Haka
ko3 durineHTa “a” BeTBU
napaboIIbl HAITPABIISIFOTCS
HaBepx uiu BHU3. Ha no-
Ka3aHHOM TIpaKabKyIIsi-
TOpE B OJTHOMN
KOOPJIMHATHOM IJIOCKOCTU
MOKHO TIOCTPOUTH T'pa-
¢buku 4-X QyHKIHA.

Ha Gosnee npodeccuoHaibHOM rpadKaabKysITope B 0JJHOH KOOPIAWHATHOM IIOCKOCTH
MOJKHO ITOCTPOMTS e1ile 0osbliie rpauKOB (PyHKIIMH.

2. Kax BnusieT n-blil uieH
¢byHkmu y = x>+ n Ha FV‘" ’ T =
3HAUEHHS U MTOJIO)KEHHUE -

rpaduka QYHKIUH Y = X2,
3agaBas pa3IUyHbIC
3HAUCHHMS /1, YICHUKH Ha-
OJII0aI0T U3MEHEHHE TI0-
JIoXeHUs rpaduka Fraay
¢ynkuun  y = x2. Io n-
My WieHy rpaduk nepe-
Meraercs o ocu Oy
BHU3 WU HABEPX.

byHKIUN ) = X2,

M-3TO YUCII0, KOTOPOE BIHSCT HA 3HAYe-
HHE TI0JTHOTO KBaJIpaTa X, IOATOMY Tpa-
¢uK  momyyaercs — IepeMelIeHuEeM
rpaduka QyHKIMH Y = X?> HaJIEBO WU
HaIpaBo BIOJIb ocH Ox.




4. Kax BiusteT K03 OUIUEHT a GyHKIMU y = a (X— m)*+ n Ha 3HAYESHUSI U TIOJI0KEHHE
rpaduka pyHkimu y = x>?

Hakower, st KBaapatuaHON (QYHKIUH, B KOTOPYIO BKITIOUCHBI OMTHOBPEMEHHO UYJICHBI
a, m, n I3MEHEHUS TIOJIOKEHNUS TpaduKa OTHOCUTEIBHO QYHKIIMK Y = x> 0000IIal0TCsl.

§l Graphing Calculator
—_—

Prot Points

2(x=1)2 -3

=1+2(x—2)2+ 3

Bnusiue 3Haka 1 3HaueHUs KO3 PULKEHTA a.

[Ipu a > 0, BeTBU mapaboIIbl HANpaBJIeHb! BBEPX, NpH a < 0 -BHU3.

* [Ipu —1 < a < 1 napabona cxarueM K 0cu aOCLUCC CTAHOBUTCS MIKpe Mapadosbl y = x2.
* Eciiu a > 1 unmun xe a <-1 mnapabosna pactsoxenueM ot ocu Ox Bronbs ocu Oy ctaHo-
BUTCS “yxke” napabosbl y = x2.

Brnusinue 3Haka v 3HaueHUs “n”” Ha rpaduk

* [Tapabona Brons ocu Oy nepemernaetcs Ha |n| enuaull: pu n < 0 BHU3, ipu 1 > 0
BBEpX.

* 11 - COOTBETCTBYET OpAMHATE BEPIIUHBI MAapaOOIIbL.

BrusHue 3Haka v 3HadeHus “m” Ha TpauK

* [Ipu m > 0 mapabomna nepeMenmaeTcs BIoias ocu Ox HarpaBo, ipu m < () -HaJIEBO.

° m- COOTBETCTBYET aOCIIMCC BEPIIUHBI 11apabOJIbI,

* x —m =0 - ypaBHEHHE OCH CHMMETPHUH MapadOIIbL, TIpsMast X = i1 - 0Cb CHMMETPHHU
apaboJIbl.

Y4eHUK MOHUMAET, YTO YHCIIA /71 U 1 - KOOPJIMHATHI BEPUIHHBI (DYHKITUH.

HecMoTpsi Ha BO3MOXHOCTH TOJB30BaHUs TPa(QKATBKYISITOPOM YICHUKH TIPOU3BOJIS
COOTBETCTBYOIIME U3MEHEHMsI Ha/l rpaduKOM (QYHKIIMU Y = Xx? , CTPOST rpaduku B TET-
panu.

Y4eHnKaM peKOMEH/IYIOT MPUTOTOBUTH MPE3EHTAINI0 Ha MOCTPOCHUE IpaduKoB

rpadKaibKyIsSTOpE, U 10 Ta0JIUIe 3HAYCHUH THCHMEHHO.
[Ipe3enrannu coduparorces B mopTdosno yyaiierocs. B yaeOHUKe ZaHbI HECKOIBKO
pasioB 3a/laHuil. PEeKOMEHIyeTCsl BBIMOJHEHUE STHX 00pa3iioB nﬂc €H

JICRYAET 110~

HUKAMH, UCCICIYs OOCYKIACHISIMHU.
3anuch KBapaTHUHOW (DYHKIMK B BUJIC BBIJCICHUS TTQIHOTQIKBA,T

CTPOCHHE ero rpaduka. ‘



Pa6oumii uer Ne 1

Ums ®amuius Ynmeno____
@ e Crpout rpaduku GyHKUUN y = x>+ nuy = (x—m)’ no rpadpuxy QyHKIHNA
y=x
Bocnonb3ysich rpagukoM GyHKINH ) = X TOCTPOMTe TpaduKK JaHHBIX (yHKIMHA:
1) glx)=x>+1 2) px)=x>-3
Ya yA
g 5
4
7 3
6
- 2
3 1
4 .
3 -5 —4—3—2—1101 2345
f 2
-3
s 4321 0123545 4

OO0bsicHeHue: OO0ObsgcHEHUE:

Bocmonb3ysicek rpadukoM GyHKIUH y = X2 , MOCTPOUTE rpaduKu JaHHBIX (OyHKITHIA:

3) r(x)=(+1)> 4) k(x)=(x—3)?
Y

~ o©
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=

-5 —4—3—2—1101 2 3 4 —3—2—1101

OO0bscHEHUE: Oiwc




Paooumnii iuct Ne2

Ums damuus YHuciio

@ e CrpouT rpad¥K JaHHbIH KBaIPATHIHONW QYHKIMH BUIA Y = a(x —m)*+ n

[TocTpoiite rpaduxu GyHKITNH IO KOOPAMHATAM BEPITUHBI U OCH CUMMETPUN

) y=(x-3P2+2 2) y=(x+32-1
Y\ A

8 6

7 5

6 4

5 3

4 2

3 1

f T6-54-3-2-1[01 2 3"

. -2

32-1[01 2 345 6 7 |
-1 3
Bl EEEEEEN .

B y=-r3res
3) y=—(x—2)y-4

)
2
1

3-2-1101 2 3 4 5 6 7

N W ()]
i AR

| ~7-6-5-4-3 -

N




Ypok 35-36. YueOHuk crp. 57-59.
IIpencrasiienne kBaapaTuyHoOi GyHKIMHU B pasHbIX ¢opmax. 2 yaca

B oTBeneHHBIX TTOCIEAYIOMMX YacaxX Il OOydIeHHU KBaIpaTUIHON (PYHKINH B y4eO-
HUKE W B IOCOOWH JIJIsl YIUTENEeH JaHbl pabodmre JIMCTHI, CIICIHaIbHBIC 3aaHHsI, CTIO-
COOCTBYIOITHE YCBOCHUIO YICHIHKAMHU HIDKECIICAYIOMNX HABBIKOB.

* OnpeensaTh KOOPAUHATHI BEPIIHUHBI IpadKa KBaApaTHIHOW (QYHKIIMU
* OmnpenelnsiTh KOOPJHHATHI TOYEK MepeceueHus rpaduKa ¢ OCSIMH KOOP/UHAT.
* OnpenensaTh TOYKH MAKCHMyMyMa U MUHEMyMyMa KBaJpaTUIHON (QYHKIIUN
* [To rpaduky GyHKIIHMH ONPEACIATh B KAKOM HHTEPBAJIC 3HAYCHUS (PYHKIIUU OYIyT I10-
JIOXKHUTEIbHBIMH, @ B KAKOM - OTPHUIATEIbHBIMHU.
* Onpenearh KBaApaTHuHy (QYHKIMIO 110 KOOPJMHATAM BEPIIUHBI U JIHOOOH TOYKU
Ha ee rpaduke.

* OnpeeaTh KBaApaTHUHY (DYHKIIHIO [10 TOYKaM IIEPECCUCHHSI C OCSIMHU KOOPIMHAT.

IIlaru mocTpoeHusi napadoabl y = a(x—m)*+n

1. Bepinna mapa0oiibl pacrionaraercss B TOUke (m; n).
Ecnu BeTBHM napaOoJibl HarpasiieHbl BHU3, TO 3HAYCHUE /1
MOKAa3bIBa€T MAKCUMYyM (DYHKIIMHU; €CJIH JK€ BETBH Napa-
00JTBI HATIPaBJICHBI BBEPX, TO 3HAYCHHUE 71 TIOKA3bIBACT MU-
HUMYM (QyHKIHH.

2. HaxonsTcsi TOUKM TiepecedeHus: napadoibl ¢ OCSIMH
xoopawmHar. Hanpumep, niist pyukuun  y = (x—3)2+2 npu x=0 momyuures y=11,
TO ecTh napabosa nepecekaer Oy B Touke (0;11). Onpenensercs BepunHa napadosibl
(3;2)

3. OCbl0 CUMMETPHH ABIISETCS MpsAMasi X = m

4. Obparraercs BHUMaHNe Ha HaBBIKW MECTOHAXOXKACHHS TOUYEK Ha rpaduke Mo ocu
cuMMeTpud. B nanHOM npuMepe 31o onpenensiercs: ypaHenueM x — 3 = 0. [IpoBoxurcs
ocb cummerpuu x = 3. [1o ocu cumMMeTpun OTMEYAIOTCs TOUKH, HaXOAAILIMeCs Ha paB-
HBIX PACCTOSHUSX C PaBHBIMU KOOPAWHATaMH, APYTUMH CIOBaMHU, OTMEYAIOTCS CUM-
METpPUYHBIE TOYKM Ha OJHOM TOPH3OHTAIBHOW mpsMoil (puc.l). DT TOUKH
COEIMHSIFOTCS CIUIOUIHOW JIMHUEH.
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Ooparute BuumManue! [Ipu nonoxxurensHbli ‘W Bep napa
€TCsl B IPABOM MOITYIUIOCKOCTH OT OCH OPMHAT, OTPHUIATEIBHOM g
MOJTYTUIOCKOCTH.

" B JIEBOU




Y.21. B kakoM ciiydae MOKHO HaIllMCcarh ypaBHEHHE OCH CUMMETPHH KBaIPaTHUHOM
(GYHKIMH TI0 JaHHBIM KOOPJMHATaM Iap To4YeK Ha rpaduke?

a) (3; 10) u (7; 10) b) (4; 6) u (6; —2)

Touku, HaXosIMECs Ha mapaboie, pacioIOKEHBI MOMAPHO Ha OJJMHAKOBOM PACCTOSIHUH
OTHOCHTEIIbHO OCH CUMMETPHHU U OPANHATHI 3THX TOYEK JOJDKHBI ObITh OIMHAKOBBIMH.
VYpaBHEHHE OCH CHMMETPHHU X = m ONPEICISIeTCs] Kak KOOPAWHATHI CePeIMHBI OTpe3Ka

X1+ x2
3 PABEHCTBA X =— 5 L7
B cnyuae a)naHHBIE yCIIOBUS BBITOIHSIOTCS M TaK KaK = 5 , TO YpaBHEHUE OCHU

CUMMETpHUH OyieT X = 5.
[To naHHBIM MyHKTa b) ypaBHEHHE OCH CHMMETPUH HAITUCATh HEBO3MOXKHO.

Paooumii quct Ne 3

Ums damuust Yuciio

o CoomeemcmeeHnno obuiemy 6uody KaopamuyHou QyHKyuu

y=ax’+ bx + ¢ cmpoum u uccredyem epaghux.
IIpumep. Hanumure ypaBHeHUE mapaboJIbl, HEPECEKAOMIEHCS ¢ OCIMHU KOOPAUHAT
B Toukax (—3; 0) u (2; 0 ), BETBU KOTOPOI HANpaBJICHbI BBEPX.

(-3;0) u(2;0) [To 3TuM TOYKaM rpaduk mepecekaeT och abCIuce Mpu
3HAYEeHUAX aprymeHTa (—3) u 2

x=-3, x=2 [To Toukam mepecedeHus ¢ ocblo Ox ypaBHEHHE KBaJpa-
TUYHOW (QyHKIUU OyaeT B Buae y = a(x —p)(x — q)
A TaKKe TOYKU ePECEUCHUsI C OCBIO X SIBISIETCS KOPHSIMHA
COOTBETCTBYIOIIETrO KBaIPaTHOTO YPAaBHEHHUS.

(x +3)(x—2) Bun pasnokeHus KBapaTHOIo TPEXWIEHA Ha MHOKUTEIH.
Ecnu BeTBM mapabosibl OblM ObI HApPaBICHB! BHU3, TO
nepes] BHIPaKEHUEM HYXKHO ObLI0-Obl IOCTABUTH 3HAK
MHHYC.

x2+x-6 Tax kak 31ech @ > 0 u BeTBU MapaboJbl HalpaBICHbBI
BBEpX, MEPe/] BRIPAXKEHUEM 3HAK MUHYC HE ITHIIETCS.

y=x2+x-06 3anuceIBaeTcs QyHKIHS.

HCST G OCSIMM K

1) Hanummwre ypaBHeHHE KaKoW-1100 1apadoibl, mepeceKaro
JIMHAT B 33JIJaHHBIX TOYKAX M BETBH KOTOPOM HAIPABIICHBI BBEP,

a) (3;0)u(4;,0) b) (-12;0)u(-3;0)

2) Hanumure ypaBHeHHE Kakoi-11u60 napadd
JIMHAT B 33JJaHHBIX TOYKAX U BETBU KOTOPOH HA

a) (=2;0)u (6;0) b) (1;0) u & 0)



Paooumii auct Ne 4

Nms damuaus Yuciio

o Cmpoum u uccrnedyem 2pagux, coomeemcmayowui oouemy suoy
Kéaopamuynol ¢ynxyuu y = ax’ + bx + c.

IMpumep. Harumure ypaBHeHHE Mapaboiibl ¢ BEPIIMHON B Touke (—2; —4) U mpo-
xojsien yepe3 Touky (1; 3)

Bocmonb3yemMcst BUIOM KBaApaTHuHO# QYHKIMH y = a(x— m)*+ n

Hanumrem koopauHatsl BepuHbl (—2; —4) B y = a(x— m)*+ n, nony4um:

y=ax—(2)P+ (-4 = a(x+2)’ -

u 99

Uto0b!1 HalTH BOCIIOJIb3yeMCsl KoopauHaTaMu ToukH (1; 3)

3=q 34
7

a:? y=%(x+2)2—4

a) Hammmure ypaBHeHue mapaboiibl ¢ BEPIIMHON B TOUKe (—3; 2) U MpOXOoJsiei
gyepes Touky (4; 7).

b) HanmumuTe ypaBHeHHEe mMapaloibl ¢ BEPIIUHON B ToUke (4; 5) ¥ MPOXOsIIei
gyepe3 Touky (2; —2).

¢) Hanummre ypaBHeHne mapaloiibl ¢ BEPIIMHON B TOUKe (—2; 5) U mpoxoasiei
yepe3 Touky (0; 9).

d) Hanmmure ypaBHeHue napabosibl ¢ BepIMHOM B Touke (4g21) u

gepes Touky (2; 3). * \



Ypok 37. Yuednuxk crp. 60, 61.

Ilepeceuenue mapa6oinl y = a(x —m)* + n ¢ ochlo adcuuce. 1 yac

WNudopmanms o HyIIx GyHKIIUN, TO €CTh - O TIEPECCICHUN TPa-
(uka GyHKIIH ¢ O0ChIO abcuce - BakHAs HHPOpMAITHI. Yue-
HUKH MPEICTABIISIOT 3TH TOYKH U CBA3 STHX TOYCK C KOPHAMH s
KBaJIpaTUIHOTO ypaBHEeHUs. ToUKH mepecedeHns mapadosl ¢ 3
OCSIMH aOCITMCC W OPAWHAT WMEIOT Ba)KHOE HpaKTI/I‘ICCKOCL%
3HAQUCHHE B PEIICHUU 3a]a4 PEalbHbIX )KU3HEHHBIX CUTyalMi. o (1727374 ¢
Hampumep, npeamnonoxuM, 94to rpaduk Ha pUCYHKE OBIIT M300pa’keH BO BPpeMsl TIPhDKKA
KaKoTO- HHOYIb 3BepsI (JIATYIIKA, OSTTOYKH. T.11.). TOUKH TIepecedeHnst ¢ 0CIMU KOOPIH-
HaT TO3BOJISIOT BBISIBUTH C KaKOW BBICOTHI HAYaJIOCh JBIKEHHUE, a TAK)Ke NaTbHOCTh
TIPBIKKA.

A
+—30

10

, Penrenus HCKOTOPBIX SaHaHHﬁ, JaHHBIX B y‘I€6HI/IK€.
n

Y.26. Onpenenure 4uciao OOIMIMX TOYSK HIDKECISMYOMUX (pyHKIHHA ¢ ocbio adc-
IHCC..

Pemenne.Tak Kak B TOUKe MepeceueHus ¢ 0ckio abcrmcec y = 0:
Db)f(x)==22x+1)=0=> (x+1P=0=>x+1=0,x=-1

Otser: Yncno o0mux Touek paBHo 1.

¢) f(x)= 4L(x75)279=0 — (x—5) =36,

x—=5=+6 x1=11,x2=-1 OtBer: Yncno To4eK nepeceyeHus paBHo 2.

Y.27. He ctpost rpaduku GyHKIHiA

a)y=5x-152-100 byy=-4x>+14 c)y=(x+182-8
OIpe/ICIUTe:

1) Hampasiienne BeTBei mapadoIibl; 2) Touky BepIiHBI TpaduKa;

3) YpaBHEHHE OCH CHMMETPHH; 4) Yucito ToUek mepecedeHuii ¢ OChIo X.

Pemenue. 1) a) a =5 > 0. BerBu mapa6o:1s! HanpaBIICHEI BBEPX.

bym=15n=-100

c)x=15

d) Bepumna mapabosst (15;—100) HaxonuTcst Hibke 0cH aOCIUCC, 8 BETBU 11apadolib
HaIlpaBJICHBI BBpEX. 3HAYUT TMapadoiia mepecekaeT 0ch abCIHCC B IBYX TOYKAX.
2) a) a =—4 < 0. BerBu mapa0o:bl HanlpaBlieHbI BBEPX.

bym=0,n=14

c)x=0

d) Bepmuna mapa6omsr (0;14) HaxoauTcs BhIle Och abCIuce, a BETBU mapaRorts
HaIlpaBJICHBI BHU3. 3HAYUT Mapadoiia mepecekaeT 0ch adCINCC B ﬂx TOUKAX.

C ochro Ox napaboJia epeceKaeTcs B IBYX TOUKaX.

Naym=-18,n=-18
b) @ = 1 > 0. BerBu napa0obl HanpaBIeHbI BBEPX.
c)x=-18
d) Bepumna mapabosst (— 18;— 8) HaxonuTcs H Ociwdcc,
uce

a
HaIlpaBJIeHbl BBpeX. 3HAUUT napaborna N@pecekaeTioch a




Y.28. 3amansl f(x) =x?—5x— 24, gx)=x>-2x+1, px)=4x*—20x+24
a) PaznoxxuB kBaipaTHBIA TpeX4eH HA MHOYKUTEIU 3aMUIINTE B BUJIC
y=ax-p)x-q)

b) Onpenenure KOOpAMHATHI MepeceueHuii ¢ ocsimu x 1 ). ¢) [locTpoiiTe rpadux
Pemenue.

Q) fx) =(x-8) (x+3), gb)=@C-1) px) =4(x—-2) (x-3)
b) Touku nepeceueHus ¢ OCIMH X H ).

J@):(B;0)m(—3;0);(0,-24) gx): (1;0);(0; 1) px):(2;0)u(3;0); (0; 24)
9)

Y Vil 1]
D 0 D ) 1 ated 2 '
o 4 N E / | p(x) = 4x2 - 20x|+ 24
N |
\ ‘6 |
o= 250 1
JTEYT
, 1 |
| 5 i 1
| v [ 1
\\ by l’ - - 0 ) 3 |Xx |
| ]
e o (k) = X2+ 2 + 1 S
6 | 3 J X
-8 / o 2% sl
\ 20 /
pe)
N[ /
24

Juist Toro, 9T00BI TOCTPOUTH TaHHYIO (PYHKIHIO BUAA ¥ = a(x — p)(x — ¢) YYCHHKH YCTHO
MPEACTABISAIOT HEOOXOIUMBIE “‘BayKHbIE TOUKH. DTH TOUKH: TOUKHU [1EPECEKAIOIINE OCH
Ox u Oy ¥ TOYKa BEepIIMHBI TapaOoJIbL.

BaxHOCTb ypaBHEHHUS! OCH CHUMMETPHH, €Le pa3 JOBOIUTCS A0 BHUMAHHS yUYCHHUKOB.
OTtMeuasi CHMMETPUYHBIC TOUKHU I10 OCH CHMMETPHUH Ha JIUCTE OyMaru B KJICTKY, IIyTeM
MOACYUTHIBAHMS MOXKHO ITOCTPOUTH rpaduK GyHKIMN OoJiee YETKUM M TOUHBIM.

Y.31. [lanbl TOUKH TIepeceueHus mapadosbl ¢ 0CIMH KoopauHar. [1o 3TUM JaHHBIM
HalIMTe KOOPMHATHI BEPIIHHBI MapaboIIbl.

a) (3; 0), (=1; 0), (0; —6)  b) (=2; 0), (-3; 0), (0;4) ©) (=3;0), (1;0), (0; 3)

a) I cnoco®. J{7st Toro, 4ToObl HaTH KO3()OUIHEHTHI g, b, ¢, B KBaApaTHIHOH (HyH
f(x)=ax?+ bx + ¢ Hy>)KHO B paBeHCTBE = ax> + bx + ¢ ydecTb KOOPIANHATHI JAHHBIX HOUE

ITo Touke mepecedyeHus ocu opamHAT ¢ Toukou (0;—6) Haxomw KOD T
—6=a+0?+b-0+c c=—6. Touka B pyakunn f(x)= ax> f# bx WTHIBas KQDP-
nuHaThl To9ek (3; 0) vo (—1; 0) momyunm:

0=a-32+b 3-6
O=a-(-1pP+b- (-1)-6



YMHOXHB 2-€ ypaBHEHHE CUCTEMBI Ha 3 M CJIOXKHB MOUWIEHHO C 1-bIM, TOTYyYUM:
12a =24, a = 2. D10 3HAYCHHE MTOICTABUB BO 2-€ ypaBHEHHE, moryanM b = — 4. Utak,
f(x) = 2x? — 4x —6. Bocnonbzyemcs GopMmysiamu:

4 2a
m= 72 =lun=f(1)=2-1?-4-1-6=-8

I cioco6. Bocmonbzyemest BugoM: f(x) =ax*+ bx+c¢ =a(x—m)>+n
Hy)KHO OTMECTUTH, YTO '5_31( Kak IpsMast x = m sABJIACTCA OCbI0 CUMMETPHUN Hapa6om>1
X2

X
TO U3 POPMYIIBI 1 =", MOXHO HaWTU m.

Xi=3, n=—1=m :%ﬁ — 1 Torna kBaapaTuyHas QyHKIMSA IPUMET B
y=ax-17?+n

Ecnu 31ech yuects koopauHatsl Touek (3; 0) (uu (—1; 0)) , (0; —6) momyunm:

{0=4a+" ~ a=2., n=-8 , f®=2x-1y-
—6=a+n

111 crioco®. Ecnm u3BecTHBI TOUKH mepecedeHus rpaduka KBaapaTHIHOW QyHKITUH C
0CBIO abcLucc, TOTa €€ MOXKHO MIPEACTaBUTh B BUuAE ¥ = a(x — x1)(x — x2). B paccmar-
pUBaeMoOM ciydae Tak Kak x1=3, x2=—1,T0 y=a(x—3)(x+1). Ecnu3aech yuectsb
koopauHatel Touku (0 ; —6), TO

-6=a(0-3)0+1);, —-6=-3a
a=2  y=2(x-3)x+1) y=2x-2x-3)=2@x-1y-

Ypox 38-40. YueOHuK cTp. 62-66. [locTpoenne rpaduka pyHkuum y = ax?
+ bx + ¢ . UccaienoBanue gyHkuum y = ax?+ bx + ¢. 3 yaca

1. O6paraercss BHUMAaHUE HABBIKAM BBIICICHUS TIOJIHOTO KBaJpara u3 KBaJpaTHOTO
TpexuaeHa
2. KBanparnunast pyHKIUS aHATM3UPYETCS MO HIDKECTIEAYIOMIMM MOKa3aTelsaM:

* YPaBHEHHUIO OCH CUMMETPHH;

* TOYKE BEPIIIHHBI, \ AY
(=370

° HaI/I6OJIBHIeMy 1 HAUMCHbIIEMY 3HAUYCHUIO, 1 /

o 1;0
* 00J1aCTH ONPEAEICHUS 1 MHOKECTBY 3HAYECHU; 5 ( =)x
* [IEpECEUEHHUI0 ¢ 0cbio OX ;

* riepecedeHuto ¢ ocbto Oy;
Ji1st TOro 4ToOBl MOCTPOUTD rpaq)m( ($yHKLIUY, 321aHHON B

o011eM Buze, HYXKHO ONPEEIUTh HUKECICIYIOIINE TOUKH.
[okaxem 370 maramMu Ha npumepe GpyHKIUN

y=x’+2x-3
l.a=1,b=2,¢c=-3
. b
Haiimem abcrpiccy BepIIAHEL: 1 = 5 =
Haiinem opsiuHaTy BepIIMHbBL: €CIIU sHauefifie P

g

x=—1 ydecTb B ypaBHEHHH ) = x’ +
y=1-2-3=-4; Touka BepIIUHBI: (—



2. Haiinem Touky nepecedyenns rpaguka c ocsto Oy:

B ypaBrenuu y = x? + 2x — 3 npu x = 0, nomyunm y = —3. Touka nepecedeHus
rpaduka c oceto Oy: (05 -3)

3. Haiinem Touky nepecedenus rpaduka ¢ ocbto Ox.

B ypaBrenuu y = x? + 2x — 3 nipu y = 0, moryqanm

x>+ 2x —3 = 0. Kopusamu OynyTt: x1 = -3 u x2 = —1. Touku:

(=35 0) u (—15 0) - Touku nepecedenus ¢ ocero Ox

4. OTMETHB 3TH TOYKH B KOOPAMHATHON TUIOCKOCTH, IIOCTPOUM Iapadoiry.

Kakxum moxazarensiMm oOpallieHbl BHUMaHHUsI BO BPeMs HCCIENOBaHUS KBaAPAaTUIHON
(GYHKIMH TTOKa3aHbl Ha HIKECIIEAYIOIUX Tpadukax (J1aHbl B y4eOHHKE)

HpI/I BBITTOJTHCHUHU 3aJIaHUA OTMEUYACTCA BAXXKHOCTD IMPEACTABICHUA OTUX ITapaMETPOB.

: TOYKa BEPIIUHBI
: Ocb cummerpun TOERE BRI MaKCHUMaJIbHOE

1| 3HAUYCHHUEC

TOYKa TIIC-

pecedeHus ;
C OCBIO ¥ : TOYKa Tepeceye-
MHHHMAJIBHOE f--3 TOYKH TEepeceye- i HUS C OCBIO Y
TOYKA TOYKH TIEp |
3HAYEHHUs HUS C OCBIO X '

BEPIIMHBI HUs C OCBIO X
Ocb CUMMETPHUHI

OO6acThi0 OTpEIe/iCHHst SABISIETCS
O01acThIO OTIPEICIICHUS SBJISIETCS] MHO-

. MHO)KECTBO BCEX JEHCTBUTEIBHBIX
JKECTBO BCEX JICHCTBUTEILHBIX YHCE
grcen {x | x € R}.
{x|xeR}. M N
. HOXECTBO 3HAYCHUH: (—0; 1
MHOXXeCTBO 3HAYCHHM: [71; +o0) (o0 7]
E.36. 1) IToctpoiite rpaduk ¢pyHkmu. 2) Haitnure paccTosiHue MexX Ty TOYKaMH I1e-

pecedenus ¢ oceto Ox. 3) Hanuimmre ypaBHEHHE OCH CUMMETPHH.

a)f(x)=x>—4x+3 d)f(x)=-2x*+4x+6 YA

Pemenue. a) Boiienum monHelid KBaapar: ‘\ /’
JE)=x—dx+3=(x—-2p-1 \| Anl= e a3
Touka BeprmHsL: (2; —1) 3

[Tapabona nepecekaeTcs ¢ ochio opauHar B Touke (0; 3) 2 \ /

Touku epeceueHns ¢ 0ChI0 A0CHC HAXOIUM U3 YPABHEHHUSL: .
x? —4x + 3 = 0. Tak KaK KOPHH ITOTO ypaBHEeHHUA | 1 3, 3HAUUT
napabona nepecekaer och abcuucce B Toukax (1; 0) u (3; 0) Ot-
METHB HalJICHHBIC TOYKU Ha KOOPJIMHATHOM IJIOCKOCTH CTPOUM Iapadoiy. .
PaccrosiHue Mexly TOUKaMu NepeceueHnii ¢ ochbio abcuuce: d=1{3 — 1] =2
YpaBHEHHE OCH CUMMETPUHN: X = 2
d)f(x)=-2x>+4x+6=-2(x—-1)>+8.

Touka BeprmHsL: (1; 8)

Ipu x = 0 monyuum f{0) = 6, 3HauuT napadosa nepecekaet
ocu opauHat B Touke (0; 6). [Tockonbky Kopau ypaBHeHus
—2x?+ 4x+6=0 sisrorcst —1 u 3, 3HAUUT napabona nepe-
cekaeT ock abcuuce B Toukax (—1; 0) u (3; 0). QrmeT
HalJICHHbIE TOYKH HA KOOPAUHATHON IIOCKOCT UM
napabony.PaccTosiHue Mexay TOUK nepece
ocbto abemuce: d =|3 — (1) =4
YpaBHEHHE OCH CUMMETpUH: X = 1
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Paooumii quct Ne 5

Nms damuaus Yucio

o Cmpoum u ucciedyem 2pagux K8aopamudHou QyHKYuu coomeem-
cmsyrowuil obugemy sudy y = ax? + bx + c.

a) y=—x>—6x+5

A)Y
9
8
7 * 3aITUCh 110 TOYKE BEPIUIMHBI (BBIJCICHHE
5 MIOJTHOTO KBaJpaTa)
% * TOYKY BEPIIVHBIL;
1 _ * YPaBHEHHE OCH CUMMETPUH;
98-7-6-5-4-3-2-1,[01 23456789 "x e HauOoOJIbIICEC N HAUMCHBIIICE 3HAYCHUE;
:g * o0macTp ompeneraeHuss U MHOXKECTBO
:‘5‘ 3HAYCHMI;
-6 * iepecedeHune ¢ ockio Ox (eCiiu eCTh);
4 * epeceveHue ¢ ocbro Oy .
-9
b)y=x*—6x+5
A)Y
9
8 * 3aIKCh IO TOYKE BEPIIUHBI (BBIICIIC-
: HUE TOJIHOTO KBajipara)
A * TOYKY BEpIIMHBL;
3 * YpaBHEHHE OCH CUMMETPHH;
1 - * HauOoJIbIIIee U HAaMEHBIIIEE 3HAYE
9-8-7-6-5-4-3-2 :],go, 23456789 x HYe;
3 * o0macTh ompen usi #) MH
4 3HAYCHUIA;
(ec

-g * iepecedeHue § och
g . ne‘eceq OCBIO
|




Pa6oumnii auct Ne 6
Ums damuaus Yuciio

o Cmpoum u ucciedyem epapux K8aOpamudHou QyHKYuu coomeem-
cmsyrowuil obuemy sudy y = ax’> + bx + ¢

Ha pucynxke nana nonosusa napa6ossl. [1o 1aHHBIM BBIOTHUTE 3a/IaHUSL.

AY x | fx)
4 7
3 -3
AR 2|3
T | X -1
s 48 a1 23 4 > 5
/ .
/ 1
/ 2

1
W\ R W

» Hanuimyre KoopiMHAThl BEPUIMHBL.

* Hanummre ypaBHEHHE OCH CUMMETPUU

* Hanumure TOYKH, CAMMETPUYHBIE 3-€M JaHHBIM TOUKaM.
» Hanumure Touky nepecedeHust ¢ OCbio

* Hanmummre TOUKy nepecedeHus ¢ OCbIo X

* OyHKIUA UMEET MAaKCUMYM WIA MUHUMYM?

* Hanummure QpyHKIHIO.

* IloctpoiiTe momHsbIii rpaduk GyHKITUH.
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Ypok 42-44. Y4eOHuK ctp. 62-65.
Pemienue 3aga4 npuMeHeHHeM KBaApaTu4HOi pyHKmu. 3 yaca

3agaun MOXKHO OOBEIUHUTD B 2-X rpynmnax. OQuH U3 STHX TPYNII-3a/lad Ha HaXOXKICHHE
MaKCHMAJIbHBIX 1 MUHUMAJIbHBIX 3HAYCHUH C HCTIOJIb30BaHUEM OCOOCHHOCTEH KBagpa-
TUYHOW QyHKIMU. OHM OXBATHIBAIOT SKOHOMHUYECKHUE 334a4H, a TAK)KE TAKUE TeOMETpPH-
YeCKHe 3a7a4i KakK IJIoa b, 00beM.

A BTOpas rpynma 3aaad, o 0COOEHHOCTSIM TpaduKa KBaApaTnaHON QYHKIMU-TIapadoIIbl,
3TO MOAEIMPYIOLINE 3a7a4r. ITH 33a41 HauOoJee YacTo MPUMEHSIOTCS B MHKUHEPHO-
KOHCTPYKTOPCKHX 3a/1auax, a TakKe MPH U300paKeHNH HEKOTOPBIX JIBUKCHHH.

? Periennst HEeKOTOPBIX 3aaHMIA, JAHHBIX B yUeOHHKE.

V3. Jlns npoBe/ieHns COPEBHOBAHMIA 110 BOIEHG0TY B MOPE TyPHCThI IOJIKHBI yCTAHO-
BUTh UTPOBYIO IUIOINAAKY NPSIMOYTOJBHON (DOPMBI C y4ETOM TOTO, YTO OJlHA CTOPOHA
Oyzaer npuiierars k 0epery. O4epTHB 3 CTOPOHBI MPSIMOYTOJILHOM TUIONIAAKH BEPEBKOM
JuMHOM 60 M M TOCTaBUB Ha Hel clielnnagbHble MapKephl, Y
OHH XOTAT OXBaTHTb HAWOOJIBIIYIO TeppUTOpHUI0. KakoBbl
JTOJKHBI OBITH pa3Mephl UTPOBOH TUTOTIIAIKH?

Pemenne. IlycTs mmpuHa UTPOBOH IJIOLIAJIKH TIPSIMOYTOJIb-
HOW (OpMBI 0003HAUUM KakK X, a JUIMHY - ). [lo ycinoBuu 3a- HADEPeHCHasn TUHUA
naqn 2x +y = 60, Orctona Haxoaum: y = 60 — 2x. B popmyre ruromaan npsMoyroibHuKa
S =xy moxacraBuB y = 60 — 2x, momydaem: S = x(60 — 2x) = 60x — 2x?- C BBIACIICHUEM
MOJTHOTO KBajpara GopMyiy HanuieM B Buje S = —2(x — 15)? + 450.Kak BugHO, TipH X
=15, S umeer camoe Gonbioe 3HaueHue pasHoe 450. [Ipu mmpune x = 15 m auHa
romaaku Oyaer: y = 60 — 2+15 =30 (m). 3HaunTs npu pazmepax 15 m x 30 M miormaaxa
HMeEeT caMyto OOJIBIIYIO IUIOMIAb.

X X

Y.5. 3aBucumMocTh MEXTy KoaruecTBOM OmnetoB (N), MpoJaHHbBIX HA KOHIEPT U THAMH
(n) mpomax ompenenutcst kKak N(n) = —10n* + 60n + 200. B kakoii eHb MPOJAHO HaM-
OobIIee KOJIMYecTBO OmteToB? Haiinure 9iciio OMIeTOB MPOIaHHBIX B 3TOT ACHb.
PeweHue: 3anucas B Buge N(n) = —10(n* — 6n — 20) = —10[(n — 3)*> — 29] =
=-10(n—3)*>+290 =290 — 10(n — 3)?, momy4uuM 4to 3-uii geHb (7= 3) GBLIO MPOIAHO
HauOoJIbIIee YUCIIO OMIeToB. YNCIIO MPOJaHHBIX OMIIETOB B ATOT JeHb paBHO 290.

Y.6.busHec. MakcumanbHoe AeHexxHoe nocTynreHue. TpaHcnopTHasS KoMIia-
HUS, 3aHUMAIOIIAsCS TePEBO3KOM TacCaKUPOB, 00CTY)KUBaeT exenueBHO 200 maccaxu-
poB. Llena onHoro O6usera 5 manatoB. Bnagenen KoMIIaHUK CUMTAET, YTO KXKIBIH pa3
pocT B 1ieHe Ha 50 KoTieeK MPUBOIUT K YMEHbBIIIEHUO 10-TH maccaxupos.

a) CKOJIBKO pa3 KOMITaHUs JIOJDKHA TOBBICHTB IICHBI, YTOOBI MOJYYUTh MAaKCUM
MTOCTYTUICHUE OT TIPOAAKH OMIIETOB? Y 4

b) CkoJIbKO MaHATOB COCTaBUT MaKCHMAaIbHOE JCHEKHOE MOCTYTLICHEB KOM
TaKWX MOBBINICHUSX 1EeH?

1. O603HauMM Yepe3 x- Yuciio SO-TH KONIECUHBIX MOBHIIICHE, TORA 11e
oymet: (5+0,5x)

2. Tak Kak Mp¥ KakKJ0M TOBBIIICHUH IICH YUCIIO JT MeHbIlgeTcs Ha | YHCIIO
maccaxxupos Oymet: (200 — 10x)




3. JleHbru, BEIpy4YEHHBIE OT MPOAAXKH OMIeTOB 0003HaunM, yepe3 P(x)
P(x) = (200 — 10x) (5 + 0,5x) = 1000 + 100x — 50x — 5x% =
=—5x2+ 50x + 1000 =—5 (x*— 10x — 200) =
=—5((x—5)2-25-200) =-5 ((x—5)>*—225) aorcroma P(x) =—5(x—5)>+ 1125

[pux=35 d¢ynkuusa P(x) mpuHumaer Haubomnbiuee 3HaUeHHEe, paBHOE 1125.

a) Ecnn komnanus 5 pa3 npousBeneT yBeIMYeHue LEH, TO OT POy OUIIETOB TOIY-
YUT MaKCUMallbHOE rocTyruienue: P(5) = 1125

b) Ecniit B 00bIKHOBEHHBIE HU ITpH 00ciy)kuBaHuu 200 maccaxupoB NOCTYIHIIA

200 - 5= 1000 manar, To 1ocJe NATUKPATHOTO MOAOPOKaHUS 1IeH Ha 50 Komeek Io-
cryruienne cocraBut (200 — 10 - 5)(5+ 0,5 - 5) =1125 wmanar.

¥.9. Tpoc noaiep>KUBarOIIUil BEC MOCTa MEXKAY JIByMs OIIOpaMu UMeeT popMy
napaboIibl 3aJaHHY 0 POpMYIIoit y = a9 ¥~ x+308B BbIOpaHHOM cHCcTEME KOOP/IH-
HAaT, KaK IOKa3aHo Ha PUCYHKE (x, y B MeTpax). Camas HM3Kasi TOUYKa TPOCa HAX0-
IuTCs Ha MOocTy. Ha kakoil BeICOTE OT ITOBEPX-

HOCTH BOJIbl HAXOJUTCSI MOCT?

Brigenus kBagpaT qBy4IIeHa B KBQAPATUIHON (PyHK-

1
1y =40 x> —x+30
Hal/IeM KOOPJNHATHI BEPIINHBIL:

1
y="3¢ ¥ —x+30 Z%(xz —40x +30 - 40) =
= (3% = 40x +1200) =-((x ~ 202400 + 1200) =

1 1
=70 ((x—20)? +800) = —5 (x—20)*+20

— 572+ 20¢ t+1

mpu x = 20-TH HaUMEHbIIIee 3HaueHne (QyHKIINN PaB- h 2120)

asetcst 20. To ecTh MOCT OT IOBEpXHOCTH BOJBI Ha-
XONUTCS Ha paccTosHnn 20 METPOB.
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¥.10. BukeHue. BricoTy Msua depes ¢ CEKyH] Mociie
Opocka BBEpX MOKHO HalTH 1o popmye
h=-=-5¢+20t+ 1.

a) Uepes CKOJBKO CEKYH]T MY JOCTUTHET BBICOTHI 16 M?
b) Ha xakyio MakcuMallbHYIO BBICOTY ITOJHUMETCS MY ?
¢) CKOJIBKO CeKYHJI Msd TIpoOyIeT B BO3ayxe?

[ Sy ey gy v Y

— |

—
—
—

a) U3 ypaBaenus — 5¢2+ 20t =16 Haiinem uepe3 CKOIBKO
CEKYHJ| MsI4 JOCTUTHET BBICOTHI 16 METPOB:
-52+20t-15=0=
£—-4+3=0

Orcrona nonmyuum #1 = 1, ©» = 3. v *




DU3NIECKH 3TO MOKA3BIBAET, YTO TOCIIE MTOI0PACKIBAHNS BBEPX, MY ABAXKIBI OKA3bI-
BaeTcs Ha BBIcoTe 16 MeTpoB oT 3eMiu. [locie mepBoro momopaceiBanus 3a 1 CeKyHIy
(MsT9 TOTHUMASICH BBEPX), @ BTOPOH pa3 3a 3 CeKYHIBI (JOCTUTHYB MAaKCUMaJIbHOM BBI-
COTEHI, BO3BpaIasch). JpyruMu cioBamu 3T0 cuMMeTpudabie Touku (1; 16) u (3; 16),
JIeXKaIre Ha mapaboie, SBISIOMEH S TPAeKTOPUEH Msda.

b) Tak Kak 3aBUCHIMOCTb BBICOTHI OPOLIICHHOTO BBEPX MsUa OT BPEMEHHU - KBaJIpaTHy-
Has pyHKIIMs, TO IOKa)KeM €€ B BUJIC TTOJTHOTO KBaJpaTa.
h=-52+20t+ 1 =-5(2—4t-02)=-5((t—2P-4-0,2)) = -5( -2+ 21
h(f)y=-5(t-2)+21
KBanparnunas GpyKkHIHS ©MeeT HauboIbllee 3HaYeHHE. JTO 3HAYCHUE OHA TIPUHH-
MaeT pu ¢ =2 cekyHnaMm U 4 (2) = 21. To ecTb MakcuMasIbHas BBICOTA MTOIBEMA
Ms4a paBHa 21 metpy.

¢) Jlsst Toro 4ToOBI HAWTH CKOJIBKO CEKYHJ MST4 OCTAHETCs B BO3/LyX€, PEIIUM ypaBHEHHE
h() =0

= 5£+20t+1=0
10100 +5 10+ 10,2
B 5 - 5
OTmeTHM, 4TO TakK Kak rmpu ¢ = (0 M4 OT 3eMJIM HaXOJWICS HA PACCTOSHHUH
1 MeTpa, TO KOPEHb #1 HE OTHOCUTCS K PEUICHUIO 3a1aun. £ = 4,04 ceKyHJ MOKa3bIBaeT
BpeMs MaJICHUs Msya Ha 3eMJIF0. 3HAYUT Ms4 ObLT B BO3yXe npubnmsurensHo 4,04 ce-
KYH]I.

ti2

Ypok 44-48. YueOnuk ctp. 70-76. ®yukuus y = |x| u ee rpaduk.
dOyukuus y = x° u ee rpaguk. O6o0maIONIKE 32 JaHUs. 5 YacOB

* [lomp3ysacek rpaduxom GyHKIUK y = |x|, cTpouT rpaduku GyHKIHH ¥ = 2|x],
y=pKx+2|ny=—x+2|.

* [Tomp3ysich rpadukoM GyHKIHMH y = |x|, CTPOUT TpahuKu PyHKIIUU
y=kKx+2uy=—x+2.

1-i1-2-ii yac. AHAJIOTUYHO IPABIITY MOCTPOCHUS KBaJAPATUIHOW (PYHKIIHH, [TOTIB3YSIChH
rpadukoM GYHKIUH y = |X|, MOXXHO MOCTPOUTH rpaduku GyHKIMH Y = 2|x|, y = |x
ny=-—x+2|,atacke y = |x| +2uy=—|x| + 2.

HUccnienys maru noctpoeHust rpaduka, 3aJJaHHOTO B YYCOHHKE. O akoT H
4epThl PyHKIUU C MOAYJICM.
UT0OBI TOCTPOUTH TpadUKH PYHKIIHIA ¢ MOTYITE JTE30BATHCS

YKHO BOGHIO.
KyJISITOPOM, TTIOKa3aHHBIM HIKE HHTEPHET-a/IPeC
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OnxuM U3 coco00B MocTpoeHUs rpaduka GYHKLIUN C MOAYJIEM SIBISETCS HCIIOIb30-
BaHHE COOTBETCTBYIOIIEro rpaduka nuHeiHoi dynkiuu. s dyskmun y = [2x — 3|
MOKHO BOCHOJIB30BaThCst Tpadukom GyHKImU y = 2x — 3. J{ns sToro yacte rpapuka
¢byHKIIIA Y = 2X — 3, \

PAacIIOIOKEHHYIO HIKE OCH aOCIHCC, HYKHO 6
0TOOpa3sUTh CHMMETPHUYHO OTHOCUTEIIHLHO OCH X.
1. Touka (3 ; 0) oTHOCHTCS U K TpauKy QyHKIMU (0,3
y=2x -3 u K rpaduxy GyHKIHH y = [2x — 3| 2 ‘
2. O0acThio orpeenenus GyHKIu y = [2x — 3|
SIBIISIETCSI MHOXKECTBO BCEX JCHCTBUTEIBHBIX
gucel. {x |xe R}.

MHuoxecTBo 3HaueHHl QyHKIUU [0; +0), TO-
TOMY YTO MPH JFOOBIX 3HaUCHUSIX X |2x — 3| >0.

~ N|ua




3. I'paduk ¢pyHkmu y = |2x — 3| MOXKHO pa3fenuTh Ha rpadHKH JIByX HE3aBHUCUMBIX
nuHeHHbIX QyHKwit: 1) [pu x > 3 ha rpaduk GyHKIMU y = 2x — 3;

2) [Mpu x < 3 ua rpaduk pyHkmmn y =—(2x — 3) wm xe y = —2x + 3
HI/I)KCCJ'ICZ[ngLLII/Ie (YHKIMH MOXXKHO MOKa3aTh KaK JaHHbIC YacTH QYyHKIUN

=2x-3
y=[2x=3| = 2x-3, x >1,5
y= —(2x-3), x<1,5
PexoMeHyeTcs BBIIONHEHNE 3aJaHUI HIDKECIIEYIOINX BUJIOB
1) Tabnuua 3Ha4eHnit OTHOCUTCS K QYyHKIUU ) = KX + b. x y=Kxth
V3menure 3Ha4eHUs B TAOMUIE U151 Y = |KX + D). :f j
0 1
1 3
2 5

2) I1pu nepecedennn rpaduka GyHKIUH Y = KX + b ¢ 0ChI0 abcuucc x =3, a mpu
MEPECEUCHUH C OChI0 opauHar y = 4. HanumuTe cOOTBETCTBYIOIINE 3HAUYCHUS
TOYEK nepeceveHus rpaduka QyHKIHH Y = [kx + b| c ociMU XU Y .

a) b)

3) Ilepepucyiite rpadpux y = xx + b 2 IZ )
) Hepepucyiite rpaduk y b b B 8T
B TeTpags. B omHOW KOOpAMHATHOMN
IUIOCKOCTH MOCTPOiTE Tpauk GyHKINUN 2
y = kx + bl S0 24 20 \2 4%
-2
. Q) b)

4) Hanumure ABe pa3HbIC JIMHEH- 2 7
HbIe (YHKLHHU, COOTBETCTBYIOLIHE 4 > y=l%x— 1‘/

rpauxy pynkin y = |[f (x))

y=Rx-2 T2 7274 6 %
2 0| 21476 %

3-ii yac. I'papuk pynknmun y = x3. Ilpakrtudeckas pabora, jaHHas B ydeOHHKE,
MOXET OBITh BBIIOJIHEHA MCCIIEIOBAaHMEM Tpaduka (yHKIUH y = X3, COITIACHO
YPOBHIO 3HaHUH YYEHHUKOB B J[Ba II0/IX0/1a - B OTPAHUYEHHOM BHJI€ WIN B Pa3BEPHY-
TOM BHZE. |-blif HOAX0 UMEET B BULY MOCTPOCHUE rpadrka QYHKIHU y = X°, 4
N03HaBaHUE ero Gopmbl, (GOPMUPOBAHUE YMEHHUN OIpeseseHus npuonusge
3Ha4YeHMs1 KyOM4eCKOoro KOpHs M Ky0a uucia 1o KoopauHarays#oue
rpauk

¥ =Xx3 1aH TaKuM MOJIXOJO0M.
2-011 MOIX0J UMEET B BUJY TIOCTPOCHHE Tpaduka KATbKYJT

Ooitee IIHUPOKOM ACIICKTC OXBATHUTb UCCIICAOBA CKHEC aHMs.




Crpourcs rpaduk pyHkmn y = x3. Mcnonb3ys 3ToT rpaduk cTposTcs rpa-
¢buku yskimid y =ax*uy=ax’*+n,y=a (x —m)’ +n.

Y h(o= (x+ 2+ 1] | f)=x°
L)

T ta,2)
2__
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@Grﬂphiug Calculator
rpadKaIbKyISATOPOM: ,

https://go.hrw.com/math/midm - =
a/gradecontent/manipulatives/
GraphCalc/graphCalc.html . ™
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PexomenyeTcst Takke NPOU3BECTH CPABHUTEINIBHBIN aHAIN3 3THX I'paHKOB C Tpa-
¢buxom dyukmu y = x* . Byayuu mepBbiM ypOKOM 3TO 3aJaHHE MOKET MOKa3aThCs
TPYAHBIM. OIIHaKO 3HAaKOMCTBO C TEXHOJIOTHUYCCKUMU pECypCaMU U UX IIPUMEHCHHNE
YCTPAHSIOT 3TH TPYIHOCTH U 00JIer4aroT 00y4YeHHE.
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Ha 4-ii vo 5-# yueOHBIM yacaM OTBEIIEHBI pellieHHs 0000IIAI0IINX 3a1ad.

.: Pemenns HEKOTOPLIX BaﬂaHI/Iﬁ, JaHHBIX B y‘-Ie6HI/IKe.

W3 270l 3amucH BUIHO, YTO HAUOOJIbIIAS BBICO
JIOCTUTAET ATy BBICOTY IpH ¢ = 2 CEK



Y.8. (cTp. 75). BusHec. MakcumanbHas NnpuodbINb G (x)
s

WccnenoBanust BEISIBMIIH, 9TO AOXOJ TUTIOTPAQUN U3MEHSETCS noig

bopmyne G (x) = _'zlg“xz + 5x ;KSJ ZAREN
3/1eCh X MOKA3BIBAET YMCIIO (THICAYaMM) TIPOJAHHBIX KHHUT, G (X) - 5, / \
COOTBETCTBYOIINH JOXOJ (THICSTYaMU MaHaT) 25

a) OT POJAXKH CKOJIBKUX KHAT THIIOrPaust OTydHIa JOXON B 1o

32 teic. MaHat? b) OT Npoaku CKOIBKUX KHUT KOMITaHUS MTOTy- 10 / \
YHia MaKCUMaJIbHYIO TPUOBLIH? : ! . .

¢) Kak oObsicHuTe 1Ba OTBETA, MONYYCHHBIEC B TyHKTE a)?
a) /{1 Toro 9ToOB! OTBETHTH Ha BOIPOC “OT MPOAaKH CKOJBKHUX KHHUT THIIOTpadus

MTOTy4YHIIa 0XOJ] B 32 ThIC. MAHAT ® PEIINM ypaBHEHHE

1
- §x2 + 5x =32. Orciona

xX2—40x +256=0unx1=8, x2=32
To ecTb OT IPOJIaXKHU 8-U THICSIY U 32-X THICAY KHHUT.
b) UToOBI BEIYHACIUTE MAaKCUMAIBFHYIO MPUOBUTE KOMIAHUH OT TIPOJIAXKH KHHT, (DyHK-

o G(x) =— §x2 + 5x moka)keM B CIICAYIOIEM BU/JIC, BBIICTUB MOJHBIN KBaApaT:

- %xz +5x= —%(xz— 40x) = —%((x— 20)2—400) = —%(x— 20)2+ 50

To ectb nipu niponaxke 20-TH THICSY KHUT, MAKCUMaJIbHAS MTPUOBLTH KOMITAHUN COCTa-
BUT 50 ThICSIY MaHaT.

¢) B myHkTe a) kammaHus moayvaeT mpruObLTh B 32 THICAYU MaHAT OT ITPOJAKU 8 THICTY
1 32 THICSY KHUT. DTO BHJHO U TI0 Tpa(UKy -KHUTH CHavaIa IMPoIaBaTUCh IO Oosiee BhI-
COKOH IIeHE W C POCTOM YHCIIa MPOJaBaeMbIX KHUT IIeHa TOHM3MIACh. Tak uTo, 8 ThicTd
KHUT CHayasa IpoJaBajinch 1o 4 MaHaTa ¥ KOMITaHHS TIOTy4YHiIa JOXOI B 32 ThIC. MaHaT,
a 3aTeM ATOT Ke JIOXOI IOIYYHiIa OT IPOAAXKU 32-X THICSY KHUT, IPojiaBas 1mo 1-mMy Ma-
Hary.

Y.16. (cTp. 76) Pemienue:

1) Ilo maHHBIM U3MEpEeHUSIM (B METpax)

apKH, 3aMuIIeM KBaJIpaTHYHYIO (PYHKIHIO B BUJIC: 4
y=ax*+224. Tlpux=1,4 (M), y=0:0=1,96a + 2,24,
OTCIOZéa a=— 28 3naunrt, uckomas (GYHKIMS IMeeT BUIL:
y=— 7x2 +2,24. 2) a) Touka, pacmonoXKeHHAasI HA PacCTOs-
HuK 70 CM OT Kpasi apKy HaXOJUTCS B PACCTOSIHUM OT OCH
CUMMETPUH (B JaHHOM CJIy4aeoT OCH OPJIMHAT) Ha
1,4—0,7=0,7 (m). YToObI HAliTH BBICOTY apKH B 3TOH TOUYKH,
BBIYUCITUM 3HaueHHUs QYHKIUH Y = — 8+ 2,24 mpu x =0,7:

7 S

y=-%-07+224=168 .




Paooumii auct Ne 7

Nms damuaus Yuciio

@ ® [lonv3ysace epagpuxkom yHkyuu y =

X

, cmpoum 2paguxu QyHKyuu
=2kl y=k+2[ voy=—p+2| .

[Toctpoiite rpaduku QyHKIMA ¢ MOTyIEM

fx)=|x - 3] Sx)=1x+2
AV AV
X X
Sx) =[x + 3 Sx)=x—4
AY AV
X X
Sx) =13 —x| Six) =4 — x|
AV AV

()




Pa6ounii auct Ne 8
Nma damuaua Yucao

e TTonb3ysck rpadukoM GyHKIMHU y = x?, y = a(x — m)?, CTPOUT Tpa-
buku GyHKIMu y =ax’* tnuy=a(x—m)* +n .

1. Kakas u3 ¢pyHkmii He siBisieTcst 2. HalinuTe MHOKEeCTBO 3HAYCHHUI
KBaJIpaTUIHON ? byukun y =—-6 (x — 6)>+ 6 .
a) flx) =2(x + 1)* =7 a) (—o0; 6]
b) fIx) = (x = 3)(2x + 5) b) [6; +o0)
¢) fix) =5x*-20 ¢) (~o0; —6]
d) fix) = 3(r—9) + 6 d) [-6: +o0)
3. Kaxast u3 dyHKuwmii co- 4. Kako#t U3 KBaJipaTHUHBIX (QyHKINH
OTBETCTBYET rpaduky? /1 oxBuBaneHTHA QyHKUMS y = xX*—4x—5?
a)y=(x+4)’+4 Lo ay=a-22-
b)y=(x—47+4 ‘ 1, by=@-27-9
Oy=(@+dp-4  BRARTF o)p=(x-12-4
d)y=x-4)y -4 B d)y=x-1’-6

5. Beibepute rpaduk, COOTBETCTBYIOMUE QyHKIMH. y =1 + ax’ua <0

a) y‘ b) ,y' , c) y‘ d) | »
" * * M

6. Ilpu kakux 3HAYEHUSX a U ¢ Tapabona y= a(x — p)* + ¢ He mepeceKaeT 0ch
abcrucc?

a)a>0u ¢g>0
b)a<0u ¢g>0
c)a>0u g=0
d)a<0m ¢g=0 S0,
10 |

7.Touka (4; —2) sBiIsieTCS BEPIIMHON KBaJ-
paruunoil pyHkimu. Touku (8; 6) u (2; 0)
nexar Ha rpaguke ¢yHKuuu. JlomonHute
rpaduK, HamucaB KOOPIAMHATHI €Ie IBYX -
TOYEK, IPUHAUIekKAIUX IpaUKy.




Tabnuna KpuTepuii CyMMaTHBHOIO OLICHUBAHMS 1O pa3aeny 3

Ne Kpurepun 3amevaHus

Crpout rpaduk KBaapaTHIYHON (QyHKIIMH COCTaBIe-

! HUEM TaOIHIBI MHOXKECTBA 3HAYCHUH.

I'paduk kBagpaTnyHON QYHKIUH CTPOUT TOJIB3YSICH
2 rpaduKoM QYHKIUH Y = x>
3 CrpouT rpaduku KBaApaTHIHBIN GYHKINH BHIA

y=alx—m)S+nuy=akx-pl(x—q)

Omnpenensier HynH QyHKIIH.

Pemaer 3aaun npuMeHsisi KBaApaTUIHY0 QYHKIIUIO

4
5
6 | Crpour rpaduk dyHkuu y = |x| .
7

Crpout rpaduk QyHKIINN BUAa Y = alx —m| + n

Crpout u uccnenyet rpaduk KBaaparuaHon QyHKIUH
COOTBETCTBYIOLIMI 00IIeMy BULy y = ax’ + bx + ¢

9 | Crpour rpadux dyskimm y = x° .

Ypok 49. 3agaHusi CcyMMATHBHOI'O OLICHUBAHMA 110 pasaeny 3

1. Hatigure b, eciim mapabomna y = 2x? + 6x — 3 mpoxoaut yepes Touky A (1; b).
A)4 B) 6 O3 D)5

2. Ecmu s oynkmun f(x) =x*+px+q  f(1)=-1, naligure cymmy p + ¢q .
A)-2 B) 2 C) o D) 1

3. Haiiante MHOXKECTBO 3HAYCHUH QYHKIMHU ) = X2 — 4x + 6.

A)[0;+ o) B) [2;+ ) C) [1;+0) D) [6;+x0) y

4. VYkaxkuTe ypaBHEHHE NTapadOoIIbl JaHHOW Ha PUCYHKE.

A)y=@x+1)+2 B)y=(x+1)(x-2)
Oy=@+1)y D)y=2(x+1)

Y

5. Ykaxwure rpaduk GyHKImd y = (x — 1)2—4 .

» b y y

4 \l 4] |f g
/

L)
S =

N\
\

6. Touka A (2; 3) nexwur Ha napabone y =x2+2x + ¢ HTE TOYKW BEPIINH
9TOH MmapadoIbL.

A) (=15 6) B) (2;4)



7. Abcumcca TOYKHM BEpIIUHBI Tapadoisl y = —x2 + bx + 6 paBHa 2, HalquTe b.
A)—-4 B) 4 0)2 D) -2

8. B kaxoit Touke mepecekaeT mapadona y = (x —2)(x +3) ock Oy ?

9. [Moctpoiire rpadhuk pyHKIHH Y = |x —1].
YA

10. Ilo rpaduxy dyHkimuu y = ax?>+ bx + ¢ n1aHHOMY Ha
PHUCYHKE OIpeAeNnTe 3HaKK KOA(PHUIUEHTOB a, b, ¢ .

NS

11. 3aBUCHMOCTD PACCTOSIHUS OT TOBEPXHOCTH 3eMJIH /1 (B M.) Ms14a, OPOLIEHHOTO
BBEPX C HAYaJIbHOU CKOPOCTBIO Vo= 24 M/CEK, OT BPEMEHU I10JIeTa ONpeAeIIeTCs
dbopmynoii: h =24t —5¢ .

a) Haiimure HanGombUIyIO BHICOTY, HA KOTOPYIO IOAHUMAETCS MSIY.

b) UYepes ckoabKo CEKyH[ Mociae Opocka Msu yHaJeT Ha 3eMI0?

12. Omnpenenute COOTBETCBHE..

Dy=x*+4 A) HanmensbIioe 3HaueHue paBHo 4
2)y=4-x? B) Haubonpmee 3Hauenne pasao 4
Ny=x-1)>+2 C) Hanmenepiiee 3Ha4eHUE PAaBHO = 2

D) Hanmensbiiee 3HaueHne mpuHUMAeT Ipu x =1.
13. [Ipu kakOM 3HAYEHUU ¢ HAUMEHbIIIee 3HaYeHHe QYHKIMH ) = x> —2X + ¢

paBHoO 5?

14. JlaHbl TOYKH mepecedeHust mapadoiibl ¢ ocsimu koopauHar: (—1;0), (3;0), (0;-3).
HalIUTE TOUKN BEpIIMHBI TapaOoJIbl.

15. Tpaduk kakolt kBagpaTHIHON (QYHKIINH MTOIYYUTCS, €CIIH Mapadoiy y = x? mepe-
MECTHTb Ha 2 IMHUIIBI B TOPU30HTAIILHOM HAIPaBJICHUU HANIPABO U B BEPTUKAIBHOM
HaIlpaBJICHUH HA 3 CIUHUIIEI BHU3?

16. Jlan mpsMOYTOIBHHUK CO CTOpOHAMHU 3 ¢M U 5 cM. Eciii GomnbIyto cTopoHy
YMEHBIINTh HA d CM, @ MEHBIIYIO YBEJIMYUTD Ha & CM, TO IPU KAKOM 3HAYCHUH d ILJL

L1a/]1b ITOJYYCHHOTO NPSIMOYTOJIbHUKA Oy/ieT HanOombIe?
17. Ha omHOI KOOpAMHATHOH MJIOCKOCTH MOCTPOUTE rpaduKu (b’ 151
y=x’uy=2—x. YKaXHUTe TOUYKHU MMEPCEUCHUI IPaPHKOB.

18. depmep HamMepeBaeTCs OXBATUTh HAMOOIb BO3MOMHY

MIPSIMOYTOJIBHUKA, OJTHA U3 CTOPOH KOTOPOTO Tpa OepetoM pek

Matepuai s 3adopa mHOH 80 M IIsNOCTaBIITHX eXQLOPOH. OH MOXET OIpe-
JIEJIUTH pa3Mepbl MPSIMOYTOIbHIKA?




4 YpaBHeHUe OKPY:KHOCTH

Tab6auna niianupoBanus 4-ro pasaesa

Hoypou-| Yueo-

CranaapTsl coaep:RaHust YJ[:{‘(‘:R Tema Hble HHUK
yacel [ crp.

3.1.3. IlpumensieT cBoiicTBa Ka- PaccTostHue MEKIy
catenbHBIX 1 ceKymmx okpyx-| J0- 53 4 77-81

ByMs TOYKaMU
[HOCTH. - yM

54-58 | YpaBHEHUE OKPYKHOCTH 5 82-89
3.2.3. 3naer hopmyity paccTos-

HUA MCXKAY [ABYMS JaHHBIMY

[Tmomaae KpyroBoro

Toukamu, numer ypasHerne J9-60 2 90-91
CCKTOpa U CCIrMCHTAa
OKPY>XHOCTH 110 KOOpAWHATaM|
[ICHTPa U PAIHYCy.
Pa T paiyey 61-62 | OGoGmaromyue samanns | 2 | 92-93
4.2.1. TlpoBepseTr mNpaBUIIb-
3amaHusi CyMMaTHBHOTO
HOCTb pE€3yJbTaTOB IOJyYeH-| 63 4 1
HBIX  TpA  HPAKTHYCCKHUX OLICHNBAHNS 110 pasieiry
T3MEPCHUSAX.
P Bcero 14

Oo6pa3en mMoypoyHOro nJjaHa, OTHOCSAIIMIACA KO 4-My pa3aeny

YpaBHeHuUe OKPY:KHOCTH - 1-bIif yac. YueOHnuk crp. 82,83

Crangaprsl cogep:kanus. 3.2.3. 3HaeT GOpMyITy pacCTOSHUS MEXIY AByMsI TOUKAMH,
MUIIET ypaBHEHHE OKPY>KHOCTH 110 KOOpAWHATaM LIEHTPa U paauycy.

IIpenmonaraemoe (opMupoBaHHe HABBIKOB YYCHHKOB: YYeHHK:

* [IuieT ypaBHEeHHE OKPYKHOCTH 110 KOOPAMHATAM LICHTPA U paiuycy.

* Ilumer ypaBHeHHE OKPYKHOCTH IO TOYKE LIEHTPA M TOUKE Ha OKPYKHOCTH;

* [IumeT ypaBHEeHHE OKPYKHOCTH 110 KOOPAMHATAM KPallHUX TOYEK JHaMETPa;

* CTpOUT OKPY>KHOCTH 110 YPAaBHEHUIO OKPYKHOCTH;

* JlaHHOE ypaBHEHHE PUBOAUT K YPAaBHEHHUIO OKPYKHOCTH (x— a)* + (y— b)*= 17

TUHEWHOH (GyHKIMY Buna y = kx + b? BeIcmymmBaroTcs MHEHUS
KOOPAMHATHI ABYX TOYEK, HAIIPUMEDP, TOUKH NEPECCUCHUS C OCSIMU

OBITH AaHBI, YTOOBI B KOOPAWHATHOW MJIOCKOCTH MO
OKpyx)HOCTh? Crnymarorcst MHeHUsl. BmecTe ¢ ydgREKaMu
YTO €CJIM U3BECTHBI KOOPIMHATHI LIEHTPA U KOOP.Y %}, ,
TO MO>XHO MTOCTPOUTH OKPYKHOCTb. 3-4MHUH.



O6yuenue. 1o Touke (0;0) 1 00601 ToUKe (X,)) MpUMEHss (HOPMYITY PACCTOSHHUS MEKIY
TOYKAMU - OOCYKACHUSIMH BMECTE C YUCHUKAMHU, ONPEACIISICTCS MPAaBUIIO HAXOKACHUS
panuyca OKpY)KHOCTH. YpaBHEHHE OKPY>KHOCTH C LIEHTPOM B Hauaje KOOpAWHAT OIpe-
aensiercst Kak  x 2+ )2 = r?. [locTpoeHHe OKPYKHOCTH C IIEHTPOM B Ha4yajie KOOPAUHAT
Ob110 oKa3ano Ha npumepe 1. [Toctpoerue okpyx)HOCTH (x— @)’ + (y— b)*= 1* ¢ LeHTpOM
HE B HaJaJie KOOpAMHAT TIOKa3aHO Ha HIKecenyomeM npumepe. Obpaiaercs: BHUMa-
HUE HaBbIKaM HaXOXKACHUS LEHTPA U paJuyca OKPYKHOCTH 3aJaHHON ypaBHEHUEM (X —
a)*+ (y— b)*=r? u noctpoeHuto okpy;kHoctu. [lpumep (x—2)>+ (y+ 4)*=36. O6cyx-
aenue. V3 3anmcu (x — 2) moiyvaercsi, 4To abcIucca HeHTPAIbHOW TOUKH OKPYKHOCTH
paBHa 2, a u3 3anucu (y + 4) nosy4aercs 4To OpANHATa LEHTPAIBLHOW TOUKH paBHa—4.
BeposiTHOCTB OIIMOOK JOMYIIEHHBIX YYeHUKAMU B 3HAKAaX KOOPAMHAT BEJIUKA U TIOATOMY
PEKOMEHIYIOT 00paTUTh BHUMAHHUE HA 3TH MOMEHTHI. OTBETHl YYEHUKOB IPOBEPSIOTCS
Ha HECKOJIbKUX MPUMeEpax.

OTmMmeuaroTcs 4 TOUKH, KOT?pLIe PHCYeTCs OKPYKHOCTD
OrmeyaeTcs 1eHTpanbHas TOYKA HAXOAATCS OT LEHTPAIbHOM

TOYKU HA \36 = 6 eauHUIl Ha-

IIpaBo, HAJIEBO, HABEPX M BHU3.

MIPOXOMAIIAs Yepe3
3TU 4 TOUKU.

L e e
»
T

S & e

PexomenyeTcst BBIMOIHEHHUE 3TOTO 33JIaHUsI B TETPAIN KaXIbIM yueHHKoM. O0pa-
njaeTcss BHUMaHUE YYCHHKAM, KOTOPhIE HAXOSATCS 0/ HaOJtoieHneM. 7-8 MuH.

PexomenyeTcst BBIOIHUTE B KJIacCe B KauecTBEe MHAMBUIYAIbHOH paboThl 0O1e-
KJIACCHBIMU OOCYXK/JICHUSIMH - 110 OJIHOMY YHKTY U3 3amanuii ¥Y.1,¥Y.2, V.3,V 4, V.5,
V.6 OcranbHble MyHKTHI MOTYT OBITh 33JJaHbl KaK JOMallHee 3a1aHue. 6-7 MUH.

Oo6cy:xaenus 3aaanus Y.10. Kakue hopmynsl MOTyT OBITH HCIIONB30BaHbI IPU BbI-
MOJTHEHUH ITyHKTa a) J{pyruMu clioBaMu, Kak MOYKHO HalWTH ypaBHEHUE OKPY>KHOCT,

€CJIM U3BECTHBI KOOPJIMHATHI KOHEUHBIX TOUYEK AuaMeTpa? BricaymmBaroTcs MEeHMS.
YueHuku: it v, O vt

- Hcnionb3yst opMyIibl KOOPAMHAT CepenHbl oTpe3ka ( 5 ; >

HaWTH KOOPJMHATHI LIEHTPA OKPY>KHOCTH.

- Ucnonesyst GpopMysbl paccTOSHUSI MEXKIY ABYMS TOEKAMHU|MOXK HTU\pagny
okpykHOCTH F = N(x2— X1)2+ (y2— y1)?

- [To xoopauHaTaM TOYKH, JIeXKAIIEH Ha OKPYXKH anu
bopmyny (x—a)’+ (y — b)*= r* mox

HaNTH K




JuddepenunpoBannsiii noaxon. Ciadbie yue-
HHUKHU. Bo Bpems ypoka crabble yueHUKH, KOTOpbIe
o1 HabIIOIEHWEeM, OCTAIOTCS B IIECHTPE BHUMAHUS
Y UM 33J1al0TCsl IONOJHUTENbHbBIE Bonpockl? Ha-
npuMep, JaHHBIC HA PUCYHKE OKPYKHOCTU UMEIOT
OJIMHAKOBBIE PAJINYChI, OJTHAKO KOOPJIUHATHI LIEHT-
pa’TbHBIX TOUYEK pa3auvHble. VI3BMEHSITCS I OT 9TOTO YpaBHEHHUS OKPYKHOCTEH?

PaGoTb! B rpynnax. YueHUKH JensiTcs Ha rpynibl. KakaoMy dieHy rpymimbl JatoTes ypas-
HeHMs ¥ Ta0nuia KiiacCU(UKAIMK ypaBHEHMH Kak MTOKa3aHO BHU3Y. B kax oM crondre ogHa
IyCTasi KJIETKA, B KOTOPYIO YUCHUKH CaMHM JIOJDKHBI IIPUIyMaTh 1 3alMCaTh YPaBHCHHUE.

YpaBHEHUSA:

1.(x—=22+(@—-1)*=25 2.(x+22+(@—12*-100=0
3.x+(y+1)=25 4. (- 12+ (x—-27=5
5.(x+2p+(-17=10 6.2+ (y+ 1) =100
T.(x=2+ (-1 +15=25 8. (x—2)+ (1+y)2=100
9. (p+1)+x2=10 10. (x =2+ (@ +1)*=10
1L.(x—2P+@+1p+4=9 12. (p+ 1)+ (x — 2) =25

Leutp (2; 1) | Henrp (2;-1) | Heutp (0; 1) | Lenrp (_;_)

Pagnyc \lg_

Panuyc V10

Paguyc 5

Paguyc 10

Bo Bpems pabotsl ¢ rpynnamMu o0paiiaeTcsi BHUMaHHE Ha 0OMeH MH(OPMAaLUK MEXKITY
YJIeHaMU TPYIIbL U rpynnamu. [Ipoekropom MoxkeT ObITh MoKa3zaHa HHGOpMALUs HU-
JKECIEIYIOUIET0 CONEPKAHUA.

006 o6mene nndpopmannu

- CBOU OTBETHI CPABHU C OTBETAMHU YUECHHUKA U3 CBOCH IPYIIIBI

- €CJIM €CTh Pa3HHIA, TO OOBSICHU CBOE PELICHUE U BhICIYIIall OOBSICHEHHUE pe-

LICHUS YYCHHKA.

- CBOIO PabOTy CpaBHM ¢ pabOTON yUEHUKA U3 JPYTOi IPYIIIbL.

- €CJIM €CTh Pa3HUILa, TO 00CyAnTe. Y 2
e

aTUBHQE O
omronenust. Pabounii muct N1 MoxkeT ObITh HCIIOIR30Ba opmar
HUS ypoBHS 3HaHUs. OCTallbHbIC 3aJaHNs TaHHbI TpaHu

KaK JOMalIHUE 3aJlaHHs. »

OuenuBanue. B Teuenun Bcero ypoka Benetcs Gopm




CraHaaprsl cogepKaHus

3.1.3. IlpumeHsieT cBOICTBA KacaTeNbHBIX U
CEeKYIIUX OKPY>KHOCTH.
3.2.3. 3HaeT GoOpMyIy pacCTOSHUS MEXKIY
JBYMSI TOYKaMH, TTHIICT YPAaBHCHUE OKPYXK-
HOCTH 0 KOOPJMHATaM LIEHTPa U Paanycy.
4.2.1. TIpoBepsieT COOTBETCTBUE JIEHCTBU-
TEJIBHOCTU MOJYUYCHHBIX PE3YJIbTaTOB MpPH
MPAKTUICCKUX U3MEPCHUSIX
®dopMHUpoBaHNEe HABHIKOB
Y4EHUKOB
© BDOHOMEPHOU (YUCI0B0UL OCU) U OBYXMEPHOIL
cucmemax KoOpOUHAM bI4UCIIen PACCmOosiHUe
MeANCOY O8YMS MOUKAMU.
® HAXOOUM CPeOHIO MOUKY OMpe3Kd No OaH-
HbILM KOOPOUHAMAM,
® Pewiaem 3a0auu Ha HAXOXHCOEHUE PACCIMOHUSL
MedHcOy mouKamu,
® [1o pasuwvim OanHbiM onpeoensien YPaeHeHUs.
OKPYICHOCTIUL
® pewiaem 3a0a4u ¢ NPUMEHEHUEM YPAGHEHUs.
OKPYIHCHOCTIUL
® [Iposodum vluucieHus: nAaHa U300paicen-
HO20 onpedenenHbiM MAcumabom, u pamepol
coomeemcmsylowue OaHHOMY macumady npu-
800UM 8 COOMBEMCMBUE C PEATbHIMU IHCU3-
HEHHbIMU PAZMEPAMU;
® Pewaem 3a0a4u HA HAXOANCOEHUS YEeHMPA
OKPYICHOCMIU 8 PEANIbHBIX CUMYAYUSIX,
® Buiuucisiem nioujads Kpy2o8o2o cekmopa u
ceamenma .
MaremaTudeckuii cJioBapb

® PacCTOSTHUE MEXTy JIByMs TOUKaMH

® CcpeHsIsl TOUKa OTpe3Ka

® cepeAVHHBIN MepNeHUKYIIp OTpe3Ka
® ypaBHEHMsI OKPYKHOCTH

® CEKTOop

® CETMEHT

Q= /lononHuTeILHbIE PeCypehl

PaGoune aucThI
HNurepHer-aapeca

Ypok 50-53. YueOnuk crp. 77-81
Paccrosinue mexay aByms
TouKaMu. 4 yaca.

® B o0OHOMepHOU (4UCi0801
ocu) U 08YXMEPHOU CUCMeMax
KOOPOUHAM 6bIMUCASAEN PACCMOSHUE
MeHcoy 08YyMsL MOUKAMU. ;
® HAXOOUM CPeoHI MOUKY OMpesKa
N0 OAHHBIM KOOPOUHATAM,
® Pewaem 3adauu Ha Haxodicoenue
PACCMOSTHUSL MENHCOY MOUKAMU,
Y4eHnKaM 3HAKOMBI HAXOKJIEHUE CPel-
HEl TOYKHU OTpe3Ka B OTHOMEPHOM U JBY-
MEpHOM KOOpIMHATHBIX cHcTeMax. Eme

pa3 paccMaTpHBAIOTCA 3aJadd TaKOro
THIIA.

Cpennss TO4YKa 0Tpe3Ka

st
/3' B

A M g A

Touka M paznenser orpe3ok AB Ha nBa
KOHTPY?HTHBIX oTpe3ka: AM = MB, 3Haunt
AM =MB

IIpsimast CD pasnensier otpe3ok AB Ha nBe
paBHBIC YaCTH .

AM = MB, 3naunt AM = MB

M x1+xz;y1+y2 n
(——-2 === )

X, nL+tE5 K
RS

®opmysia paccTOSHUS MeXKAY, IBYMS
TOYKAMH




’ P HUCYIOTCA KapTUHBI, 3alIUCBIBAIOTCA (l)OpMYJ'IBI HCIIOJIb30BAHHBIC ITPU COBMECTHOM
O6CY)KI[CHI/II/I C YYCHUKaMMU. Brinonnsrorcs 3aJaHus JaHHBIC B y‘{e6HI/IKe. MHorue
3alaHrd OXBATbIBAIOT PCAJIbHBIC JKU3HCHHBIC CUTYAllUN - OXBATbIBAIOT I/IH(l)OpMa—
1A, B KOTOPbIX OTMCUYCHLI HAIIPABJICHUS U PACCTOSIHUSA U3 OHpCI[CJ'ICHHOﬁ TOYKH. DTU
3alaHus SABJIAOTCA BaXXHBIMU, C TOYKH 3pCHUA - (I)OpMI/II)OBaHI/ISI MPOCTPAHCTBCHHBIX
Hpe,Z[CTaBJIGHI/Iﬁ yucCHHKaA. Brinonssis 3aJaHus, peIlacMbIC IPUMCHCHUCM (I)OpMyJ'IBI pac-
CTOSIHUSA MCKAY ABYMS TOYKaAMU O6paH_IaCTC$I BHUMAHUC HUIKCCIICAYIOIUM HaBbIKaM
- Touku Pa3sMCIIAar0TCs Ha KOOpI[I/IHaTHOﬁ IIJIOCKOCTH, pACCTOSIHUC OIIPLCACIIACTCS 110 KO-
JINYCCTBY KIICTOK. 3areM BBIUMCIISICTCS C IIOMOIIIBIO (bOpMyJ'H:I. Pe3yJ'ILTaTI:I CpaBHU-
BarOTCA.
- Ecau BO BpeMA BBIYMCJICHHI HCIIOJIB3YIOTCA YKUCJIa HC UMCIONIIUC MMOJHOI'O KBaJpara,
TO OOBSIBIISICTCS 3apaHec C KaKOl TOYHOCTBIO BCACTCA BBIYMCIICHUC.
- OGpamaeTcsi BHHUMAaHHNEC HA BBIIIOJIHCHHEC 3aI[aHHﬁ BBITTOJTHCHHBIX Ha Y4aCTKax € OIpce-
JCJICHHBIM MacITadoM ¢ MIPUMCHCHUCM (bOpMyJ'ILI PpacCTosAHNA MCKAY NABYMS TOUKAMU.

, Peurenus HCKOTOPBIX 3aIlaHI/II\/'I, JaHHBIX B y‘I€6HI/IK€.

u
V.52) Ecnu (x ; y) - xoopaunatsl koHna T otpeska RT, To mo ¢opmynam koopaunar
CepeUHbI OTPE3Ka. 24 x

Xs= WT)CT -1 :2— { x=—4
6+y y==2
YRT YT = 27
ys= 2 2 2
Brruncnus pacctosiaust Mexay Toukamu R (2 ; 6) u T (— 4 ; — 2) Haiiaem JuiMHy OT-
pe3ka RT

RT=V(=4-22+(=2-6)=10
Y.7. Haiizem KOOpAMHATHI CEPETUHBI CTOPOHBI AB :

XA+ XB 2+4 _yatys 4410 _
Xn= T, =3 InT7 )

Jlnna otpeska CM : CM = V(7 -3y + (4 —7)*=5

YA12.a)A(1;2),B(2;3),C(5;0)
AB=N2-12+(3-2=\2 BC =V(5-27+(0-372="18
AC=VG5-172+0-2P=20  (2)+( 18%=(\20)
U3 paBentcBa AB? + BC? = AC? u o Teopeme 06patHoit Teopeme [Truaropa MOKHO
yTBepkAaTh, uTo AABC mpsIMOYTOJIBHBIM.

7

Y.21. Byayuu 0600Iar0NHM 3a1aHHEeM, HEOOJTBINION MPOEKT MO OMPECICHUI0 YpaBHE-
HUS TIPSIMOH, YTIIOBOTO KOA(h(DHUIIMEHTA, TTO YTIIOBOMY KOA(PPHUITUCHTY OIIPEICIICHUS TIep-
MEHIUKYIIPHOCTH TPSMBIX, ONPEICIICHHE IEHTPA OKPYKHOCTH TpeOyeT MpUMeHEeH
IIUPOKUAX MaTeMaTHYECKUX HABBIKOB. COCTaBlICHHE YYCHUKAMU MaTeMaTH4eCKOro
Baps CIIY’)KUT POPMUPOBAHUIO Y YUCHHKOB TAKUX KOTHUTUBHBIX HABBIKOB KaK
JICHHE, CUCTEMAaTU3UPOBAHNE U MPEJICTABIICHNE NHPOPMAITUH. Cé

O_




Jnst npumepa ObLII0 OTMEYEHO HECKOJIBKO JIMHKOB:
http://www.glencoe.com/apps/eGlossary612/landing.php
http://www.mathwords.com/d.htm
http://www.ditutor.com/math_dictionary.html

1. Kycox Tapenku moMmemaercsi B KOOPAUHATHYIO CHC-
TEMy W Ha KPyTrOBOW 9YacTH OTMEUAIOTCS TPH TOUYKH
A, O, B.

2. Onpenensercsa qUaMeTp OKPYKHOCTH.

Jnst 3TOro AOMKEH OBITh OINpeAeNieH KOOPIHUHATHI
[IEHTPa OKPYKHOCTH:

a) [IpoBoasiTcs cpenuHHIE NePIIEHAUKYIISPBI OTPE3KOB
AOu OB.

b) Onpenenstorcs yriioBble KO3QOUIUEHTH! K TPSIMbIX
coxeprkamux B cede orpesku OA u OB

¢ YpaBHEHHUE NPSAMOI, COiepKaLy i CepeAMHHbII nep-
NeHAUKYIIp oTpe3ka OA:

» KoopauHatsl cpeL[HeI‘/'l TOYKU M :

A(-4;2)
M (xi;

x1+x y1 4 + O 2+ 0
M (RIS = ( ) =2 1)
. OnpenensleTcsI yIJIOBOM Koaq)(bHuHeHT k mpsimoii coneprkarueii B cedbe orpe3ok AO.
~y»=y _0-2 1  TakKak Cepe/iMHHbINA TEPICHIUKYIIAP U 9Ta
k== ~0- (-4) ~ 2 mpsMas B3aMMHO NEPIEHIUKYIISPHBI, TO yT-

J0BOH K03 duIueHT ero Oymer k=2 .
* YpaBuenwue npsmoid y — 1= 2 (x — (=2)); y= 2x+5
¢ YpaBHEHHE NPSAMON COJIepKalllel CepeIMHABIN IepIeHAuKyYsip oTpe3ka OB:
* Koopnunarts! cpenHeﬁ TOYKH N :
x1+ X2 y 1 4+ 0 1+0

- T =)

OnpenenﬂeTcsI YIJI0BOM Koaq)(bmmeHT npsaMoit, mpoxosiieit uepe3 OB.
Y=y 0-1 1

x—-x1 0-4 4

N(

VYoBoit K03 GUITHEHT MPSMOi coziepKaliieii cepeTMHHIN IEPICHIUKYIISP paBeH k =—4
* YpaBHEHHE MIPSMOH y — —é =4(x-2); y=4x-1,5

y=2x+5 LleHTp OKpPYKHOCTH HAXOAUTCS HAa 00EUX MPSAMBIX. 3H

{ y=-4x+8,5  uIeHHEM CHCTeMBI ypaBHeHHI Oyxet kogPuHa® ce

3TOTO IIEHTpA.

37 7.

x=—,;y=—0C ;=
12V~ 6 ( B

¢ Paccrosinuem ot Toukn C 10 Kaxaou ot

3TOi OKPYKHOCTH : \/(0 B 1_72 2+ (0

JlmameTtp Tapeiku paBeH NpUOTU3UTIBHO 12




PaGoumii muct Ne 1
Nmsa Damusus Jara

® B ooHomepHOll (4080l OCU) U 08YXMEPHOU cumemax KOOPOUHAm 8bI4UcC-
Jisilem paccmosiHue mexcoy 08YMs MOYKAMU.

1) Pacionoxxute Touku (2; 5) u (8; 5) B koopau- 10
HATHON TIJIOCKOCTH. Bprumciaure paccrosiHue %
MEXy 3TUMU TOYKAMH.

-

1 4 ] ] 10

2) IlpoBepsTe SIBISAIOTCS I KOOPAUHATHI JAHHBIX TOUEK BEPLUIMHAMU MPSMOYTOJIb-

HOTO TPEYTOJIbHUKA.
1) (4;0),(2; 1), (-1;-5) 2)(5:4),(2;1),(=3;2)

3)(1;-5),(2;3),(=3;4) 4) (-1 1), (=3;3), (-7; 1)

3) Haiignre PacCTOTHUE MCXKIY JaHHBIMHA TOYKaAaMH U KOOPAWHATHI CCPECIANHBI
COOTBETCTBYIOIIHUX OTPE3KOB.
a) kv b) Ly C) hy

a(-3,5) ' S(—1,2),
a5, 4)

T3, —2)

4) Touka M - cpenHsis Touka orpeska AB.  AM =

Haitgure npnuny orpeska MB . *




Ypok 54-58. YueOHuk crp. 82-89. YpaBHeHHE OKPYKHOCTH. S 4acoB

e [Inmier ypaBHeHHE OKPY>KHOCTH 10 KOOPJMHATaM LEHTpa U paguycy.
e Ilumer ypaBHEHHE OKPY>XHOCTH IO KOOPJMHATAM LIEHTpa U TOUKE Ha
OKPYXHOCTH;
o Ilumer YpaBHEHUC OKPYKHOCTHU IO KOOpAWHATAM KOHCYHBIX TOYCK JHa-
METpa;
¢ [Iuier ypaBHEHUE OKPYKHOCTH 110 KOOPJIMHATAM TPEX TOUEK PACIOI0KEH-
HBbIX Ha OKPY?KHOCTH,
 JlaHHOE ypaBHEHME IPUBOAUT K BUJly YPABHEHUS OKPYKHOCTH
(x—ay+(y-by=r;
* Ilo ypaBHEHHUIO OKPY’KHOCTH CTPOUT OKPYKHOCTb;

[To pemenuto cucTeMbl YpaBHEHUN ONpesesisieT B3aUMHOE PACIIONOKEHHE
MPSIMOM M OKPY>KHOCTH: MPSAMasi KACAETCsl OKPYKHOCTH; MEPECEKAET OKPYK-
HOCTb UWJIN HU OOHHUM HEC ABJIACTCA.

YPaBHCHI/IC OKPY>XHOCTHU C HEHTPOM B YPaBHCHI/Ie OKPYXHOCTH C IIEHTPOM B
HavaJIe KOOpAUHAT U PAAUYyCOM 7 : TOYKC (a;b) " paguycom r :
x2 +y2 =2 (x_ a)z + (y_ b)z =

C(0,0)

\

bnok oOyuenus u 3aaHus JaHHBIE B YYeOHUKE , 00BACHSIOTCS 00CYKICHUAMH,
’ BBITOJIHAIOTCA JaHHbIE 3a/1aHusl.
3aganus Y.17 - 9T0 3aa4a OXBaThIBAIOIIAs peasibHyI0 cuTyanuio. [Ipodiema
JJaHHas U MOCTABJIEHHAs B YCJIOBMM 3aJaud ONPEENIeTCs] YUEHUKAaMH CaMOCTOs-
TesibHO. BemyTcest 00cykaeHnsT BOKPYT TaKUX BOIPOCOB Kak: “UToObl pemuTs npoo-
JieMy, TEOMETPUYECKUM CBOMCTBOM KaKoi (PUTypbl MOXKHO BOCIIONIB30BATHCA?”

7 ¥Y.18. b) Hanuiem ypaBHEHHE KacaTelIbHOU K OKPYKHOCTH x> + )= 41

B Touke T (—4; -5) :
Pemrenne: 1) Lleatp okpyxnaoctu Touka O (0; 0). YriioBoii koahduiiueHT mpsi-
Moii conepakareii paguyc OT pasen: ye=yr _ =5-0 5

Xx—x1  —4-0 4
Tak Kak KacarenbHas NepIEHINKY/IAPHA PaJryCy TIPOBEIEHHOMY B TOUKY K
HUs, TO yFJ'IOBOI/I KO:‘)(b(bI/IHI/IeHT KacaTeIH)HOI/I HaXOOUTCA U3 OTIZerHI/I

1;

VYpaBHeHHEe NPSIMOii ¢ yIIIOBBIM KO3(GGHUIIUESHTOM k = ——— TIe
Touky T (—4; 7 5) Oyger:

Y= =mo - A)y = xf—

OTtBeT: YpaBHEeHUE KacaTeIbHOM K W JIaHHOM T




¥.19. a) YtoObl HAWTH YKCIIO OOLIMX TOYEK OKPYKHOCTH x> + }? = 36 u npsiMoii y = 6,
B ypaBHeHuH x* + )= 36 mozacrasnsieM 3HadeHue y = 6. Otcrona Haitiem x = 0.

To ecTh maHHAS OKPYKHOCTH UMEET OHY OOIIyI0 TOUKyY ¢ Tipsimoii: (0; 6)
Tak kak npsiMasi UMEET C OKPYKHOCTBIO OJ{HY OOIIYIO TOYKY, TO MpsiMasi y = 6 siB-
JIIETCS KacaTelbHON K OKPY:KHOCTH X2 + 1= 36,

¥Y.21. b) Hanuirem ypaBHeHHE OKPYKHOCTH ¢ KOOPIUHATAMH KOHCUHBIX TOUCK
ero aquamerpa (a; b) u (c; d). 1) Koopannarel ieHTpa OKpyKHOCTH
atc

Xm =—F—
2 atc b+d
b+d M ( 7 )
Ym = 2

2) Haiinem paguyc OKpy>KHOCTH.

_ atc.,, b+d.,_ —C v b*dz_ (a—c) +(b-dy
R=V@ 3y -0 =N @Gy + Bt et

+ _ 2 + _ 2
3) YpaBHEHHUE OKPYKHOCTH (x — ate — )P+ (- b > d)2 (@=c) 7 (b—d)
4) Hanuiiem ypaBHEHHE B HI/I)KGCJ'IC}.‘LyIOH.IeM BI/II[C
a+tc b+d

e s L

atc a-c at+tc a-c b+d b-d b+d b—d:
("‘T+ T)(x‘—z‘ ) )+(y_ 2 2 )(y‘ ) 0

2 2
[Mocne ynpoueHust monyuum: (x —c)(x—a) + (y—d)(y—b)=0.

Brinonnsiercst mpakTHUeCcKoe 3aJaHue TaHHOE Ha cTpaHulle 79. OnpeneneHus CUHyca,
KOCHHYCa M3BECTHBIC B 8-OM KJIaCCE PACIIMPSAIOTCS JJIsl TYMOTO yIjla U JOBOMASITCS 10
CBEJICHUS, YTO CHHYCHI CMEKHBIX YIJIOB PAaBHBI, @ KOCUHYCHI - IPOTUBOIOIOKHEIC YHCTIA.
[IpocnexxnBaeTcs BHIMOTHEHUE KaXKIBIM YYCHUKOM HCCIIEAOBATEIBCKOTO 3aAanust Y.22.

Y.27. Pemienne. a) y = Vex+1. 3nmeck k= 3 tand = \/5, 3Haunt O = 60° . D10
® O3HA4aeT, YTO YTroJ NpsIMOM JINHUEH y = V3 +x+ 1 ucockio abcuuce Ha BEpXHEN
TOMYIOCKOCTH - 60°,

Y.32. Pemenne. [IpoBenem BoicoTy u3 BepiuuHbl A B AABC:

AK 1 CK. Tak xak ZBAK 30° o KB = &:%’ TOrga
KC=KB+BC= —+ 8= 23 . [IpumenuB Teopemy Iluda-
ropa u3 AABK, Haxomum AK 3 . 13 AAKC 1o Teopeme

Indaropa: AC* = KC? + AK? = (57 + (%E)z = % b o

[lo onpenenenuto cunyca octporo ymia nz AAK



Pa6Goumnii auct Ne 2
Nmsa damuiaua Hara

® [Tuwem ypasHenue OKpy’CHOCMU NO KOOPOUHAMAM YEHMPa U paouycy..
o [luwem ypagHeHue OKpYIHCHOCMU NO KOOPOUHAMAM YeHMPa U MoyKe Ha

OKDPYIHCHOCMU.

1) [1o ypaBHEHUAM OMpPEACTUTE LIEHTP U PAINyC OKPYKHOCTH.
1) x>+ y>=36

2)(x =22+ (y—-"77=49
3 (x+ 1P+ +6)2=16
4)(x+3P2+(—-11)*=12

2) 1o nanHBIM MHGOPMAIIMSIM HATUIINUTE YPaBHEHHE OKPYKHOCTH.

a) Lentp: (13; —13), paguyc: 4

b) Lentp: (—1; =5), paguyc: V5

¢) Lentp: (—2; -3),
KOOPJIMHATHI TOYKH Ha OKPYXKHOCTH (6; 4)

d) Heutp: (2; =5),
KOOPJMHAThI TOYKH HA OKpYKHOCTH: (—7; —1)

3) Hamumnre ypaBHEHHE OKPYXKHOCTH.




Paooumnii iuct Ne 3

Nmsa damuiusa Yucao

@ e Jlannoe ypasnenue npueooum K ypasHeHuIo OKPy*CHOCMU
(x—a)’+ (y—b)’=r’.

1) Hanminure ypaBHEHHE OKPYKHOCTH B Buje (x — a)*+ (y — b)*=r? . OrmeTsTe

HEHTP U PAIHNYC.

a)x2+y*+16x+40y—-25=0
Hentp Panuyc

b) x> — 8x + > =33
entp Pagnyc

)x?+y*+ 14x— 12y +4=0

Hentp Panunyc

d)y?+2x + x*= 24y — 120

Hentp Pannyc

2) YpaBHEHHE COOTBETCTBYIOLIEE HOBOMY ITOJIOKEHHIO OKPYKHOCTH, HAITUILIUTE B BUJIC
(x—a)*+(y—b)*=r.

) x> +y*+14x+ 12y +76=0

[lepemernien Ha 2 enMHUIIBI BOpPaBO U Ha 4

€IMHUIIbI BHU3.

b) x2+3y?—10x+ 20y +61 =0
ITepemernien Ha 1 enuHUIy BIEBO U Ha 3 e1u-
HUILBI BHU3.

c)x*+y*+14x—8y+29=0
Ha 3 eIMHULBI IEpEMEIIEH BBEPX.

d) 4y +y*=-28x—x*— 191 \
nepeMeliieH Ha 4 eTMHHIIBI BHU3. P



Paooumii auct Ne 4

Nms damuiusa Yucao

@ o [Iuwem ypasHeHue oKpy’CHOCIU NO KOOPOUHAMAM KOHEUHbIX MoYeK Oua-
mempa,
o [Iumer ypaBHEeHHE OKPYKHOCTHU IO KOOPAMHATaM TPeX TOUEK PaCIoiIo-
’KEHHBIX HA OKPY’KHOCTH.

Hammmmure ypaBHEHUS OKpYKHOCTEH 110 HH(OpMALIKAM TaHHBIM HHXKE.

a) Koneunsie Touku muametpa (18; —13) u (4; —3)

b) Koneunsie Touku quamerpa (7; 7) u (12; 9)

c¢) Uentp: (10, —14)
YpaBHeHHe KacaTeabHON OKpYKHOCTU: X = 13

d) Lentp: (—2; 12)
YpaBHEeHuUE KacareabHOU OKPYKHOCTHU: X = —5

) Tpu TOUKH pPacHOI0KEHHBIE Ha OKPYKHOCTH:
P(-1;-2),Q(3;6) uR (11;-2)

S o
f) Tpu TOUKH PACTONOKEHHBIE HA OKPYKHRCTH: \
A(—4;1),B4;9uC (14; 1) P



Ypox 59-62. YuedoHuk crp. 90-93. Ilnomans Kpyroporo cekropa u
cermenTa. O6o0marmme 3aganus. 4 yaca

@ e Brruuciser riomaaun CEKTopa u CErMeHTa

l Seqment ABC

Sektor ABC

[Tnomans GEKTOpA: IInomanr cerMeHTa:
SaBc = 360 2

ScermentABC = ScexropABC — SAABC

JlomKHO OBITH OTMEUYEHO, YTO XOpJa JCIUT KPYr Ha JBa CerMeHTa. Bwraumciss
IJIOMIAh CErMEHTa COOTBETCTBYIOIIETO OonpmION ayre - K IUIOLIATHN
COOTBECTBYIOIIETO cekTopa mpudasisiercs miomaas AABC. CteneHb TsxkecTH
3aJaHuM Ha BRIYMCIICHUE TUIOIIA e CEKTOpa U CErMEHTa HECKOJIBKO BeluKa. 3a1auu
JIaHBI HA PUCYHKE C YCIIOBHEM OIPEIeNICHHUS IJI0IA U 3aKpalleHHON YacTH.
PCKOMCH,Z[yeTCH MMPOBECTHU YCTHBIC O6Cy)KIIeHPI$I - BOCIIOJIB3YSACH BBIYUCIICHUSAMUA
KaKuX IUIONIAJIed MOKHO HAWTH 3aKpallleHHYTO TUIOIa/Ib?

1
V.2. a) 1) [nomiaae cekropa JaHHOTO Ha PUCYHKE paBHA —- IUIOIIAAN KpyTa.

4
Scomop =7 2°m =m0 a) GO
1
2) SAGHJ:§'2'2:2
J

3) Seeomenm = Scekmop —Sa=mn-2

V.7. a) [lnomanp 3alITPUXOBAHHOM YaCcTU HAa PUCYHKE HAXOAUTCS IO
dopmyne: S = Secexiop T Sach ;
[To maHHBIM, IUTOMIA/Ib CEKTOPA COCTABISIET ~- YacTh IIEJI0T0 KpyTa.

4
3 .57
SceKTop = m5 4 T
AGHJ npsMOyrosbHBINA TPEYTOIbHHUK: &
Saci=2+5+5=5= 125
[Inomanp 3aKkpalieHHON 4acTH:
S =D n+125~714 cm®



Paooumii auct Ne 6

Nwms damuans Hara

Haiinure niomaas 3akpalieHHON YacTy.

b)

d)




? Pemmenne HEKOTOPHIX 3a/1a4 MaHHBIX B yICOHUKE
| |

B
Y.7.b) AABC - npsIMOYTrOJIEHBIH TPEYTOJIbHHUK. 5cm
Tax kax us AAOC 2+ 2= 52, 2= 12,5, All— C
IImomans kpyra S¢ = 12,57, miuomaas 3aKpaleHHON YacTu

S’=12,51— 12,5 (cm?)

@

V.8. Tak Kak 10 yCJIOBHIO 33Jja4yl JUINHA OKPYKHOCTH 120° 120°
C=12n MM, 2nr =127, r= 6 MM

Haitnem mutoiaib OMHOTO U3 3aKpalleHHbIX CETMEHTOB
A C

§= 5 S Swion= tn- 6~ 166 5in120" = 127 - 9\3

[Inomane 3akpanieHHbIX cerMeHToB: S = 2 - (121 — N3 ) MM? = 44,22 mm?

V.12. (cTp. 93) Pemenmne. [IpoBens o0o3HaueHUs Kak Ha pucyHKe. [Ipumem BoO
BHHUMaHHE 4T0 90° cocTaBiseT 4 dactb ot 360°.
Si+S="+nd4=dr
S+S,= 4 =dn
CnoXX¥B 3TH paBEHCTBA MOIYYUM:
S+8Si+S:+S=8n
[Tnomaas KBaapara Mo pUCYHKY MOKHO BBIPa3uTh, Kak Si+ S+ Sy =42 = 16.
VY4uTBIBas 3TO PAaBEHCTBO MOXKEM HAUTH TPeOyeMyIo IIIOIAIb:

S+16=8n; S=8n—-16
V.13. (cTp. 93) Pemenne. [IpoBenem 0003HaYCHHS KaK HA
pucynke. Ilo ycnosuun AC=8, BC=6, 3nauutr AB = 10. C
UToObl HaWTH CyMMY S3 M Si MBI JIOJDKHBI BBIUECT OT S5
oMM Modykpyra (rae runeroHy3a AB saBnsercs
quametpoM ) momaas AABC.

Ss+S4=%n-52—%~6-8=12,5n—24 A B

UtoOb!1 HaliTH S1 HAJI0 BBIYECTH OT ILIOMAAN OTyKpyra ¢ aramerpoM AC momanp Sz,
YTOOBI HAWTH S HA/IO BRIYECTH OT ITUIOMIAIU MONyKpyTa ¢ auameTpoM BC mromans Sq

Torma : Si+ Sz = %n-42 — S+ %n-32 —S4=12,5n — (S5 + S4) = 24
PeKOMeHJIyeTCSI COCpECAOTOYNTE BHUMAHWEC YYCHHUKOB Ha TO, w Cy a IL @
3aKpallleHHbIX YacTel paBHa ruiomaan Tpeyroasarka ABC. 3aBuc OT c
WK OTACIIbHBIX YUYCHUKOB MOXKHO 3a/la4y PCIINTb AJI IMIPAMOYI OJIb Tpe JIBHIEOB
IJIe KaTeThl @ U B M 00001ATh CIIEICTBHIE IS 3a/1a4H.
V.14. (cTp.93) Pemenue. Beruncium miomanasb OM 110,

= 31 40%= 12007 cm?

Torma, 9TOOBI MOKPBITH OyMaroit 2 mosfy, moHas pa3za 6 e,
10 ecTh 2400 7 cM?, a 3HAUUT TPHOTM3HRETBEHO 7586 cm? Oy,




Tabauna kpuTepuii CyMMAaTHBHOIO OLlCHMBAHMSA 10 pa3neay 4

Ne Kputepun

3amMeua
HUSA

BBIUUCIACT PaCCTOAHUC MEKAY ABYMS TOYKAMU

B ognoMepHO (WMCIOBOM OCh) U ABYXMEPHOU CHCTEMaX KOOPAUHAT

HaxomuT cpenHioro TOYKy OTpe3Ka Mo JaHHBIM KOOpAWHATAM

Pemaer 3aa4u Ha HaXOKACHUC PACCTOSAHUSA MCKAY ABYMS TOYKaAMU

ITumer YpPaBHCHUEC OKPYKHOCTU C HECHTPOM B HpOHSBOJ’ILHOfI TOYKE

2
3
4. |llumeT ypaBHEHHE OKPYXHOCTH C IIEHTPOM B Hadajie KOOPIWHAT
5
6

Pemaer 3aa4u C IPUMCHCHUCM YPAaBHCHHUA OKPYKHOCTHU

JUT B COOTBCTCTBUC C PCAJIbHBIMU JKU3HCHHBIMU pasMCPaMu.

HpOBO,Z[I/IT BBIYHCJICHUSA IIJIaHa I/1306pa)KCHHOI‘O OIMPCACIICHHBIM MacC-
7. H_ITa6OM, " pasMEpbl COOTBETCTBYIOIUMU JaHHOMY MacmTaGy IIpUBO-

8. | Beruucnser rmIon@aan KpyroBoro CEKTopa u CCrmMeHTa

Ypoxk 63. 3aganus CcyMMaTHBHOI'O OlleHMBaHUs 10 pasjaeny 4

1. Onpenenute COOTBETCTBUE:
x2+y*=16 A) nuamMeTp paBeH 8 .
2)(x—5)2 +(y+4y2=25 B) uentp - rouka (5;—4).
C) uentp - Touka (1; 4) .
_ 1) 42 =
=1y +=47=9 D) pannyc paBeH 3 enuHULIAM.

2. Haiigute paanyc OKpY)XHOCTH JaHHOM ypaBHeHHeM x> +)* — 12x =0

3. Haiinure Touky KacaHust Opsamoi x + 2y = 0 ¢ OKpy>KHOCTBIO
(x—12+@y+3)2=5.

4. Haiinure paccTosiHUS OT Hadajga KOOpJAUHAT JI0 LIEHTPA OKPYKHOCTH
(x=3) +(y+4y=9

5. Hatimure nmuny menuansl AM AABC ¢ koopauHaT

A(B;1),B(3;6),C(-5;2) P

AR



6. Berauciure pacctosiHue Mexy Toukamu (1; —6) u B (7; 2) .

7. llpu xaxom 3HaueHUH m Todku A (5; m) u B (3; 4) HaXoa9TCS Ha OJJUHAKOBOM
pPaCCTOSTHUM OT Hayaia KOOPIUHAT.

120°

8. Ilo JAaHHBIM Ha PUCYHKE BbIYUCIIUTC IO
3aKpallICHHbIX yacreit. O - LCHTP OKPYKHOCTH.

9. Brraucaure miomanab Kpyra ¢ KOHECYHbBIMU TOYKaMHU JUaMETpa
A(-2;8)un B(4;-2).

10. Touxu A (2; 12) u B (6; 8) - koHeuHbIE TOUKH quamerpa. Hanummre ypaBHe-
HUE OKPYXXHOCTU U HAWJUTE JJIMHY OKPYKHOCTH.

11. Bpramcnure 1uiomias TpeyroibHUKA C BepIinHaMu B Toukax A (3; 4), B (3; —4),
C(=2;-4).

12. Haiigute paccTosiHUE OT Hayajga KOOPAMHAT JI0 OKPYKHOCTH
xX2—6x+y* -8y +9=0.

13. Panuyc kpyra - 4 M. Haligute ieHTpaibHBIM yron COOTBETCTBYIOLIUM CEKTOPY C
WIOMAAbI0 61T m2.

14. OxpyxuocTh ipoxoauT uepes Touku (0; 0), (0; 3), (4; 0) y

a) Harmmmmre ypaBHEHHE OKPYKHOCTH. 3

b) Bripasure uepes © IIUHY AyTH, JISKAIICH 1-if 9eTBepTH KOOPIH-

HaTHOM MJIOCKOCTH .

¢) Bripasure uepe3 m cymMMy IUIOIMAAeH acTeil Kpyra OCTaBITHHCS ol =
Ha Il u [VKoop/iMHATHON YeTBEPTH.

15. Okpy>XHOCTB TTPOXOIUT Yepe3 TOUKy A(4; 4) v IEHTP HAXOTUTCS B Touke M(2;2).
a) Hanmmure ypaBHEHHE OKPYKHOCTH.

b) Haiimute ToukyM nepecedeHus: OKPy>KHOCTH ¢ KOOPIUHATHBIMH OCSIMH.
¢) Haiinure miomans cexTopa MeHTpalbHBIM YoM 90°. Y 4
16. 3emnerpsicenne omymnairock He 6ojee ueM B 90 k SIMILIEHT CJIU Mec-
BEp
BBl 5TO !

HOCTb, TJI€ BBI IIPOXKUBACTE, PACIIONOKEHO B 60 Kk BOCT 70 xm

SMUIICHTPA 3EMIIETPSICEHUS, MOTJIH OBI TOYYBCTBO h MIIETPSIC




S YpaBHenusi. CucremMbl ypaBHEHUH

Tabauua nIaHUPoOBaHUA YPOKOB MO S-My pa3iesry

Ypoxk Yuc-| Yueod-
Cranpapr cogepkaHust Tema
Ne JI0 Y.|HUK CTP.
VYpaBHeHUs BBICIIIUX
64-65 | > PasHen 2 | 94-96
CTerneHen
2.1.1. Cocrasnser ypaBHe- Pannonanbubie ypaBHCHU
HHE C OI[HOﬁ HepeMeHHoﬁ 66-68 |u pemicHue 3aga4 C HX 3 97-99
WU CUCTEMY YPaBHEHHUU C IIPUMCHCHHEM.
JIByMsI IEPEMEHHBIMU, COOT-
BETCTBEHHO PEAJIBHBIM KU3- | 69-70 | YpaBHEHUsI ¢ MoayneM 2 |100-103
HEHHBIM CUTYaIHSIM.
2.1.2. 3anuckIBaeT U peraeT
JAaHHOC IIpPCIJIOXKCHHE B 71-72 I/IppauHOHaanme YpaBHE- 2 103-105
BUJIE CUCTEMBI JBYX JINHEN- HUA
HBIX HEPaBEHCTB C OJHOM
TIepEMEHHOIA. 73-T7 | Cuctembl ypaBHEHHI 5 [106-113
2.2.1. BelnonusieT Toxe-
CTBEHHBIC IpeobpasoBanms | 7g.79 | PelLICHUE 3a1a4, THPHBOIA- | » 114 115
HaJ anre6pandecKuMH BbI- HICC K CHCTCME YPaBHCHIH
QKEHUSIMHU.
P 80-81 [Oobobmatonme 3axaHust 2 |116-117
2.2.2. Pemaet cucremy
YPaBHEHMI C IByMs II€pe- 8 3a1aHus CyMMaTHBHOTO !
MEHHBIMH, B KOTOPOH OJTHO OIICHUBAHUS 110 pa3eny S..
BHEHUE TIEPBOM CTe-
YPABHCHHC ICPBOML € S [MonyronoBeie 3a1anus
IIeHH, a APYyroe BTopoii cre- | 83 1
CYMMATHBHOTO OLICHHBAHUS
MEHU.
Bcero 20

S




‘% CraHaaprsl colep:KaHus

2.1.1. CocraBnseT ypaBHEHHE
C OJTHOW TEePEeMEHHOU WJIU CUCTEMY
YpaBHEHHUH ¢ IByMs TIepeMEHHBIMH,
COOTBETCTBEHHO PEAILHBIM KH3HEH-
HBIM CHUTYaITHsIM.
2.1.2. 3anmchIBaCT M pemaeT ITaHHOE
MIPEUIO’KEHHE B BUJIE CHCTEMBI JIBYX
JIMHEMHBIX HEPABEHCTB C OJHOM Iie-
PEMEHHO.
2.2.1. BpINOJHSET TOXAECTBCHHBIE
peoOpa3oBaHus HaJ anredOpamde-
CKMMH BBIPKEHUSMH.
2.2.2. PemaeT cuctemy ypaBHEHHUMN C
IBYMsI TIEpEMEHHBIMH, B KOTOPOWH
OJTHO ypaBHEHHE ITePBOii CTETIEHH, a
JIpyroe BTOPOI CTEIMEHH.

dopMHUpoOBaHMeE YUCHH-
YeCKHUX HABBIKOB

® peutaem pasHbiMU cnocobamu
YPABHEHUA 8bICULUX cmeneHeﬁ;

® peuitaem payuordibHble YPABHEHUS,

* peutaem ypasHeHus ¢ nepemet-
HbIMU OO 3HAKOM MOOYIIS

* pasHuLMU cnocobamu peuiaem cu-
cmemy, 8 Komopou 00HO YpagHeHue
nepeotl, a opyeoe 6mopou CmeneHu.
* peutaem 3a0a4u cOCMagieHuem
cucmem ypagHeHull.

g CaoBapsb

YpaBHEHUS BBICIIUX CTEIICHEH,
paunoHaIbHbIC ypaBHEHUs, ypaBHE-
HUSI C MOZLYJIEM, HPPauYHOHAIHBIC
YpaBHEHHUs], CUCTEMA YPaBHCHUI

-,
é JlomoJIHNTeIbLHBIE Pecypchl

PaGoune mucTh
https://mathway.com/graph
http://www.meta-calculator.com/on
line, https://www.desmos.com

CrpynnupoBas 1o HHKECIEAYIOIINM Ha-
MIpaBJIEHUSIM PACCMOTPEHBI pa3INyHbIe
YpaBHEHUS U CUCTEMBl YPaBHEHUH.
Pemenue ypaBHeHUH BBICIINX CTEIIEHEH.
* Crioco0 pa3yioKeHHUs] Ha MHOXKHUTEIIH
* YpaBHEeHHUS, CBOSIINECS K KBaJPaTHBIM.
PanmonansHble ypaBHEHUS.

YpaBHEHUS € IEPEMEHHOM 110/ 3HAKOM
MOJLYJIS.

Cucrembl ypaBHEHHH.

» Cuctema ypaBHEHUM, B KOTOPOH OJTHO
YpaBHEHUE MEPBOH, a IPyroe BTOPOil
CTeTIeHU

» CucrteMa ypaBHEHHH, B KOTOPO# 00a
YpaBHEHUS BTOPON CTETICHH.

Ypok 64-65. Yuedonuk ctp. 94-96.
YpaBHeHUs BHICHIHX CTeNeHel. 2 yaca.

CHayana paccMaTpHUBAETCs PEUICHUE YPaB-
HEHUH BBICIIMX CTEIeHEH CII0co00M CBeJIe-
HUS K KBaJpaTHOMY, pa3JIOKCHHEM Ha
MHOYKHUTEJIU U BBEICHUEM HOBOU IMEPEMEH-
HOI1.

YueHUKH BBITIOJIHSIOT 3aaHUsI TIPUMCHSS
HABBIKH PA3JI0KECHUSI MHOTOUJICHOB Ha MHO-
KHUTEIH CII0COOOM TPYIIITUPOBKH.

MeTO,I[I/I‘IeCKI/Ie PECKOMCHAAIINU 110 BbI-
m [OJIHCHUIO HCKOTOPBIX 3aHaHHﬁ.

Cnoco0 pa3JioskeHUus1 HA MHOXKUTeIH. B
y4eOHHUKE 10 KaXKI0H TeMe MPUBEACHO J0-
CTaTOYHOE KOJMYECTBO MIPUMEPOB U 334a4.
Pexomennyercst pemats npuMepsl 3aaH-
HBIE B JOCTaTOYHOM KOJINYECTBE B BHJIE P
0OTBHI B IpyImnax.

Hanpumep 3ananus Yg@Punu
BBITMIOJIHUTE YETHIPHMS

Harpumep,
JIeNAT
rpymma
OTBETHI. e



BrisiBisirorcst omm6Oku. Llens Takolt opranu3zaium ypoka no3ossier GopMupoBa-
HUIO OpraHusanun pa60TI)I YUCHUKaMU; TBOPUCCKHUX, IMTO3HABATCIIbHBIX HABBIKOB,
TaKUX KaK CHCTEMaTH3MPOBAHNE W OpTaHU3aIlNs HHPOPMAIIMK; COIMATBHBIX Ha-
BBIKOB paboTHI B KOJUTeKTUBE. [l09TOMYy pekoMeHayeTcs, 9To0kI B TpyIIax yde-
HUKH CaMOCTOATEIIbHO OpraHu3oBaiu paboty. llpu pemeHun ypaBHEHUI
pa3oKEHUEM HAa MHOXKUTEIU TOBOJIUTCSA A0 CBEACHUI, YTO B OCHOBHOM HCIIOJIb-
3YIOTCSI HIDKECIIEIYFOIIE TPe0o0pa3oBaHusl.

Brraecenme o01ero MHOKHUTENS 32 CKOOKH: 6x2 + 15x =3x(2x + 5)

BLI,Z[GJ'ICHI/IG MOJIHOTO KBaJApaTra U3 KBaJapar-

N . X2+ 10x +25=(x+ 5)?
HOTO TpE&XuieHa:

[Mpumenenue hopMyibl pazHOCTH KBagpaToB: 4x?— 9= (2x +3)(2x— 3)
[IpumeneHue GopMyIibl CyMMbI KYOOB: X*+8=x+2)x*—-2x+4)
[Tpumenenue GpopMyIbl pa3HOCTH KYyOOB: 8 —1=2x—1D@x*+2x+1)

Paznoxenue KBaIpaTHOI'O TPEXYJICHA HA MHO-

e 22— Sx— 12=(2x +3)(x — 4)

3agaHusIMU JaHHBIMU Ha pabodeM jucte N1 3TH HaBBIKH IPOBEPSIOTCS H 3a-
KPETUIAIOTCA.

Jlo Toro kak mepelTH K MUCBMEHHOMY PELICHUIO0 YpaBHEHUS MOXKHO
CHauajla TPOBECTH YCTHOe oOcyxknenune. Kak monHmmaere TpeboBaHue
“JleicTBUTEAbHBIN KOpEeHb~ ypaBHEHHs? MoXKeT 1 ObITb KOPEHb 3TOrO
YpaBHEHUS UPPAMOHAIBHBIM YHCIIOM, HAIIPUMED, TAKUM YHCIOM Kak 3\2 9

Beoi3biBatoniuii yueHUK oTBeyaeT (YUeHHUK, KOTOPBIN 1Mo/ HAOMIOAeHUEM),
(TpoBepsieTCs HABBIK Y3HABAHUS ICHCTBUTEIBHBIX YHCEN). A MOXKET JI OBITh
MOJl 3HAKOM KOpHsI OTpHUUIATelbHOe 4ucio? BeicaymmnBaioTcs MHEHUs
y4eHHKOB. [IpoBOASTCA JeKIMM JUIsl CIIy9aeB C YETHBIM M HEYETHBIM
MOKa3aTesIeM CTEIIEHU KOPHSL.

Y.6. Onun u3 xopeneit ypasuenus x>+ ax’ — Sx + 6 = 0, pasen 3. Haiinure a
U peIINTe ypaBHEHHUE.

Pemenne. Tak kak x = 3 KOpeHb YpaBHEHUS, TO

3+a-3*-5-3+6=0

9a+27 -15+6=0 = 9a+18=0 = a=-2

Tak kak a = — 2, TO ypaBHEHHE MOKET OBITH 3AIMCAHO CIIEAYIOLIMM 00paso
XB-27-5x+6=0 = xX*-3x7+x 3x-2x+t6=0=> &
x-3)+tx(x-3)-2x-3)=0 =>(x-3)x*+x-2)=0
x-3=0 = x=3

X+x-2=0 = (x+2)(x-1D=0 = x=-2 ;fgx=

B HCKOTOPBIX pa60‘II/IX JIMCTax CTCIICHb Ti




OO0cyxmaeTcst Barrpoc “Kak Jierde MpoBePsITh, 9TO YUCIIO § HE SBISAETCS KOPHEM
ypaBHeHus x° — 3x*+ x = 15” u nenaercst BBIBOA:

€CJIM YpaBHEHHE C [ENbIMH KO3(PPUIIMESHTaAMU UMEET KOPHHU, TO 3TU KOPHU
JIOJDKHBI OBITH CPEAH JIEIUTENeH CBOOOTHOTO WiIeHA.

Y.7. Hatinure Hynu QyHKIMH:

3Ha4YeHUs apTyMEHTa, P KOTOPBIX (DYHKIIMS PaBHA HYIIO, HA3bIBAKOTCS HY-
nsivu pyHKIH f(x) =0 .

a) f(x)=x*—5x> + 16x— 80 = 0. CrpynmnupoBas 4iCHbI B JIEBON YaCTH

X (x=5)+16(x—5)=0vo(x—5) (x*+16)=0=

xX2+16>0vox—15=0, moayunm x= 5.

¢) f(x)=x* +x*—11x* - 9x+ 18

X+ —11x2-9x+18=0 X=xX3+2x0°-2x2 -9+ 9x — 18x+ 18 =0
Bx-1D)+2x32x-1)-9xx-1)-18(x-1)=0 (x—- 1> +2x*-9x-18)=0
x—1=0 x=1

XB+2x2-9x-18=0 x*(x+2)-9(x+2)=0 @=9)(x+2)=0

x=-2 x=3 x=-3 HynsiMu nanHo# QpyHKIHH SBASIOTCS: —3; —2; 1; 3.
Brenenue HoBoro nmepemMenHoro. B atom crioco0e B IieHTpe BHUMAaHUSI OCTa-
€TCsl B OCHOBHOM ITPUMEHEHUE CBOMCTB CTETICHEN.

MoryT ObIT 3a1aHBI 3aJJaHHS KaK [TOKa3aHO HIDKE, ISl AUArHOCTUYECKOTO OI1e-
HUBaHUS: :

x6= (xs)I x2 = (xI)z Y= (xI)z x4= (x-)2
Bo03MOXXHOCTh NpUBEICHUS ypPaBHEHUM BBICHIMX CTENEHEW K KBaJPAaTHBIM

MOYKHO OTIPE/IETUTH PACCMOTPEB COOTBETCTBYIONINIT MHOTOWIEH. B aToM ciydae
TOBOPAT, YTO JAHHOE YpaBHEHNE THITa KBaJPaTHOTO YPaBHEHHUS.

1-s1 rpynna
a)x*—10x>+24=0 b)3x*—2x> —1=0 c)2x*—5x2 —12=0
d) x6+10x* —8=0 e)x*—Tx*-8=0
2-91 rpynmna
a)(2x+ 57 —(2x+5)-6 =0 b)2(s+ 1) =5(s+1)=3
)31 -y +5(1-y)+2=0
3-s1 rpynna
a)x— 4\x =0 b)x— 8V =0
d) t%—ztirl:o e)z? —4z"+4=0
4-51 rpynna

L,
T —

- Ix'-

—12 b3




YKazaHHbIE YpaBHEHHS - 3TO ypaBHEHUs IPUBOAALINECS K KBafpaTHbIM. OIHAKO 37€Ch
€CTh MHOTOWICHBI COJCPIKaIINE CTEIECHb ¢ JPOOHBIM MOKa3aTeIeM, UppaluOHAIbHbIC
BbIpaxkeHUs. Llens 3aKimogaercs B TOM, YTO YYEHHUK paccMaTpuBas WIEHbI MHOTOUJIEHA
MIPOBEpPSIET AMArHOCTUYECKUE HABBIKM TPUMEHEHUS CBOICTB cTeneHeil. Benercs yuer-
HBIN onpoc: Kakyio 3aMeHy HY’KHO NPOU3BECTH, YTOOBI MOJIYy4YEeHHOE YPABHEHHE C
HOBOJi epeMeHHOii Ob110 KBaAPaTHBIM?

YA13.¢) (2+3x+1D)(*+3x-3)=5

Crenas 3ameny: x>+ 3x = ¢, TIONTy4uM

t+1)(t-3)=5 F£-3t+t-3=5

£-2t-8=0 t-4(r+2)=0 t=4 n=-=2

IToxcraBuB B 3aMeny, monyduM x2 + 3x =4 wau xe x> + 3x = —2. Orcrona
x*+3x-4=0 x+dHx-1)=0 x=-4 x=1

xX2+3x+2=0 x+DHEx+2)=0 x=-1 x=-2

YA13.e) (?-3) (2> +3)+x*-3=0

VIIpOCTHB ypaBHEHHUE MOXKHO TPUBECTH K OMKBAIPaTHOMY YPaBHEHHIO
x*+x*—12=0 wiu e BBIHOCS MHOKUTENIb X* — 3 3a CKOOKY MOYKHO TIPHBE-
CTH K YCJIOBHIO PAaBEHCTBA IIPOM3BE/ICHUS HYJIIO.
*?=3)x*+4)=0=>x*+4+#0

X2-3=0,2=3, xip =+\3

Otser: {£V3}

Pa6oumii uct Ne 1
Nmsa damuiusa Yucao

@ ® Paznacaem mHo20uNeHbl HA MHOJICUMENU.

Paznoxxute Ha MHOXKHUTEIH.

P¥_8= X =2x +4x-8=

B+ 64 = 33 -—6x* tx—2=

273+ 216 = 10x* +20x* +x+2 =

3283 -4 = 2x3 — 5x2 +18x—45'= 6
R1x4— 256 = —18x3 +2x2 +27x —

81 — l6x*= 8x® —12x? —2x [ 3 =

3x*—24x = 2+ 2

x*—
32x0—2x* = 4x* =



Padoumnii jauct Ne 2
Nma damvuiusa Yucao

® Paznazaem Ha MHOJICUmMENU MHO20UNEHbL gblcuiux cmenenel. Knac-
cughuyupyem KopHu 80 MHOHCECmae 0eUCmEUMENbHbIX YUCEL.

PammonaabHBIN KOPEHB:
1) xt+2x =322 —6x=0 . p

WppanmoHaliHbIil KOPEHB:!

PanyonanbHbI KOpEHB:!

Dxt+23—x>—4x—-2=0
WppanmoHanHslii KOpEHb:

PanmonanbHbINA KOPEHB:

X —x>—5x+5=0
WppanumoHanHslii KOpEHb:

PanmonanbHbl KOpEHB:

Hx3+x =30 -3x2+2x+2=0 .
UppannoHanHblli KOPEHB:

PannonanbHbIN KOPEHb:

5)xf —xt = 83+ 8x* —9x +9=0 W pparmoHatHblii KOPeHb:

L o

Panmonanpu

ABKOPEHE.
)X —x*—xX3+x2—-2x+2=0 Hp%ﬂi&)e .




Ypok 66-68. Yuedonux ctp. 97-99.

PanuonanbHbie YPaBHEHMS U PCIICHUE 3a1a1 ¢ UX IPUMEHCHUEM. 3 yaca

C peUICHUCM palfluOHAJIbHBIX ypaBHeHI/Iﬁ YUCHUKHU 3HAKOMBI C 8-ro kiacca. Ha mo-
YPOUHBIX YacaX BBIACICHHBIX IJIA 9TOH TEMbI 3allJTAHUPOBAHO 3aKPCIUTL 3TU HaA-
BBIKH U HpHO6peCTPI OIIPCACIICHHBIC ITIPUBbLIYKH, 4 TAKIKE er'IY6I/ITI> HAaBBbIKW PCHICHUS
3a1a4 ¢ IOMOILIBIO MOCTPOCHUA pallUOHAJIBHOI'O YPABHCHHUA.

- Pemraer pannoHanabHble ypaBHEHHS U ONIPENEISAET IOCTOPOHHUE KOPHU;

- B ypaBHeHMsIX ¢ AByMSs M OoJiee IEpeMEHHBIME HaXOUT TpeOyemble Tepe-
MEHHBIE.

- Pemaer 3agaun, NOCTPOUB PALIMOHAIBHBIC YPABHEHMUS.

’ B nannowm ypasuenuu onpenenss O3 cpenn HaliICHHBIX peIICHUH onpee-

» x+5 2x+1

JIsIeT NOCTOPOHHME KOpHU. Hanpumep, pelast ypaBHEHHE 2 +3= 2
X — X -

IUIST TIEpEMEHHON HaxonuTes 3HaueHne x = 4. OMHAKO parmoHaIbHOE BBIpa-

JKCHHE BXOJIAIIEe B ypaBHEHHE HE UMEET CMbIcia Mpu X = 4. 3Ha4uT pere-
HUEM DTOTO YpaBHEHUsI OyJIeT IyCTOe MHOXKECTBO, <.

PexoMeHyeTcst U3y4ars HHTErpPaTUBHO HABBIKU PELICHHS YPABHEHU C IBYMs
MepeMeHHBIMHU ¢ YpokaMu ¢u3uku. Jlaercs 3aganue.

Hanmmure 5 dopmysn, BelydeHHBIE /10 cuX 1op u3 ¢usuku. llepemennsie B

aTUX PopMyrIax, o OUYepenn BEIPA3UTE OAHY Yepe3 APYTYIO.
‘ ? Pemmenns HEKOTOPHIX 3aTaHUH TAHHBIX B yUCOHUKE.
| |

V.5. Haliiure k03 UITUCHT k U3 TOXKISCTRA.

xX>+kx-3  x-1
xX>+5x+6 x+2

Pemienue. YUnuThIBas SKBUBAJICHTHOCTD PAIlHOHALHBIX BRIPAKEHUN HaleM Kod(-
¢unment k. CHadamna HaiieM 00JacTh ONpeAeNICHUs PalliOHALHBIX BRIpakeHn. Tak
Kak 00J7acTh ONpeNeeHns PalroOHAIbHBIX BRIPAKEHUH OyyT BCe NEHCTBUTEIbHBIC
qHCIia, KPOME HyJIeH 3HaMEHaTelsl, TO U3 ypaBHeHU# x* + 5x + 6 =0,x+2 =0
MONYyYUM X = — 2, x =— 3. A NIpH 3TUX 3HAYCHUAX PAIIOHAIbHBIE BRIPAKCHHS HE
MMEIOT CMBICIIA, IIO3TOMY TTOCTABHB YCIOBUE X # — 2 U X # — 3 TIpUBEIEM 3HaMEeHa-
TenLHpOGH;C;é kBuay (x +2) (x +3)=x*+5x+6 .

To ecTh, UNCIIUTEND U 3HAMEHATEIb JPOOU ;1 % YMHOXXUAM 3 (x&3).

P+hkx-3 _ (-1)(x+3) _ x¥*+2x-3
X+5x+6  (x-1)(x+3) X2+ 5x+6

Jnst paBeHcTBa 1po0Ei ¢ OJJMHAKOBBIMU 3HAMEH
gucauTenu: x> +kx — 3 =x>+2x — 3. Orcrona x
kx—2x=0 (k—2)x=0. lns Toro,
IIPH BCEX JIOMMYCTHMBIX 3HAYCHUSX TIeP



Y.6. U3 20 mpoBeeHHBIX UTp KoMaHa Beiurpaia 12. CKOJIBKO U MOAPST
JTOJDKHA BBIUTPATh KOMAaH/Ia B MOCIEAYIONIUX UTPAX, YTOOBI BEIUTPAHHBIC UTPHI
coctaisuu 80 % Bcex urp?
Pemenne. O603HaUMM Yepe3 X YUCIIO MOPSIT BEIMTPAHHBIX KOMAHION UTP TIOCTIe
12-oi1. Torga umciao BeIMTpaHHbIX Urp Oyaetr 12 + x, a yucno Beex urp 20 + x.
[lo ycmoBwro 321891 OTYYHM:

21(%—1_); =0,8. Orcrona:

0,820+ x)=12+x=16+08x=12+x =
4
S 02
3HAUUT, KOMaHAa JOJKHA BRIMTPaTh noapsia 20 urp.

02x=4u x =20

Y.7. Ecnu k mepBoMy U3 2-X TIOCJIEI0BATEIbHBIX YHCEN IPHOaBUTh 6, a U3 BTO-
POro BBIUECTH 2, TO YaCTHOE MOJTYYCHHBIX YHCeN OyaeT 5 - Haiinure o1 uncia.
Pemenue. [TocnenoBarenbubie yncia 0003Haunm yepe3 x u x + 1. Toraa co-
[JIaCHO YCJIOBHIO 3aJ1a4H:
x+6 _6  x+6_6
x+1-2 5
Sx+6)=6(x—1)=>5x+30=6x—6 = x=36
3Ha4YUT JaHHbIE MTOCIe0BaTeNbHbIe yncaa 36 u 37.

B nocobuu nanel pabovre JIMCTHI 10 Pa3InYHbIM CTETICHSIM CIIOKHOCTH PallMOHANb-
HBIX YPaBHEHM.

Y.9. PaGoras BMmecte Parum u Jl>kaMuIib CKOCAT BCIO TPaBy ¢ 1OJIs 3a 2 yaca. J[»kaMulib,
paboTast OIMH MOXET BBITIOJIHUTH 3Ty PadOTy Ha 3 4yaca ObicTpee, ueM Parum. 3a CKoJibko
4acoB CMOT Obl CKOCHTB BCE TI0JI€ KaX/Iblil U3 HUX ?

Pemenue. Eciiu Parum ckocuT O/IMH BCe TOJIE 32 X 4acOB, TO J[»KaMITb BBITTOIHUT 3TY
paboty 3a x — 3. Parum 3a 1 yac BBIOJHUT % 4yacth paboThl, a J[>xamuiib < l 3

4acTh paboTHI.

1
PabGoras BMecTe 3a 1 yac OHM BBITIONHAT: —~ + T I 3

4acTb pabOTHI.

Tak xax pa60Ta5{ BMCCTC OHHU BBIIIOJIHAT pa60Ty 3a2 YJaca, TO 3a 1 yac oHHU BBHI-

MTOJTHSIT % 4acTh pabOThl. 3HAYMT:
= 3x
. 3HAUMUT,

1 1 x—-3+x 1
= - = — = —
3 :x(x—3) 5 =22x-3)=x(x—-3) = 492

X2—=Tx+6=0, x1=6,x2=1. x=1 He yIOBIETBOPSIET YCIOBHIO 3
Parum cxocut mosie 3a 6 yacos, a Jl>xamuib 3a 3 gaca.

1
—+
X x—3




Y.10. Eciu qncno% cpeaHee apuPpMETUISCKOE YHCET % 51 %, TOTJA YUCJIO X Ha3bl-
BaeTCs CPEIHUM FapMOHUYICCKUM YUCET d U b.
a) Bripasute 310 MHEHHE B BUE PAIlMOHAIILHOTO PABEHCTBA M HAWIHTE X.
b) CpeHee rapMOHHYECKOE JIBYX YKCEI PaBHO 6, a pa3HOCTh 8-Mu. Haiiaure
OTH YUCIIA.

1 +b
Pewrenne. %:% (%+%) : % - aab , 2 0TCIOIa X :%

DTO paBEHCTBO OIPENIEINISET CpeTHee TapMOHNIECKOE YHCel a U b.

b) —+ p 0 a—b=8Orcrona nomy4nm:

a=b+gu 2LEB D _g

b+8+b
20(b+8)=6-(2b+8) = b*+8b=6b+24 = b*+2b—-24=0
Kopuu ypasuenus b1=— 6, bo= 4. 1o ycnosuto a>0 , b>0 nosromy b =—6 He

MOXeT ObITh. 3Haunt, b =4, Tormaa=12. Oteet: Uncma4 u 12 .

¥.11. BacceiiH MOXeT OHOPOXKHSTHCS OJJHOBPEMEHHO JIByMsI TpyOaMu pa3HOTo TrameTpa
3a 3 yaca. Tpy0a ¢ MEHBIIMM JHAMETPOM OIIOPOXKHSIET OacceiiH Ha 8 yacoB MO3XKe,
4yeM TpyOa ¢ OOJIBIINM JHAMETPOM. 32 CKOJIbKO YaCOB OIIOPOXKHUT OacCEiH Kaxiast
Tpyba B oTaenbHOCTH?

Pemenne: Ecinu tpyGa ¢ OOJBLIIMM JUaAMETPOM OMOPOKHHUT OACCEHMH 3a X YacoB, TOTIA
TpyOa ¢ MCHBIIMM THaMETPOM - 3a x + 8 gacoB. 3a 1 gac TpyObI OITOPOK-
HSIOT COOTBETCTBEHHO % u poan 4acTh, paboTast BMECTe % 4yacTh Oac-
ceitna. [Toatomy:

1,1 1 o x+8+x 1
3(2x + 8) =x(x + 8) 6x +24=x>+8x, x2+2x—-24=0

x1=4, x2=—6. Xx=— 6 HE COOTBETCTBYET yCIOBHUIO 3aa4H.

Bonpias Tpyba onopoxHsieT Oacceiid 3a 4 4acoB, a MeHbInas 3a 4+ 6 = 12 yacos.
Y.12. Pemienne: a) [1o pe3ynsraram 6-TH Hemenb cpeqHui Oan paBeH 48, TO ecTh

a taz +as +as +as +as

3nech yepes ax 0003HaueHBI OaTbl COOpaHHbIE B k-10 HEJE0. 3HAYUT, B IEPBBIC 6
HEJe)Ib KOJIMIECTBO COOPAHHBIX 0all COCTaBWIIO: a1 +az +as +as +as +as = 288

= a7‘£a8 ‘

Torna a7 + as = 2x. Ilo ycnoBuro cpenHuii 0ai mocieqHux 8-u He
a1 ta» tas tas tas tastar; tas 5
g =
+
OTcrona: stc =50 2x =400 — 28 =11
Otget: Ecnu cpequmii 6an 2-x Henenb@yner pase CpeTHHA

Hezenb Oynet 50.




Y.14. Peuienne: I1ycts Ha OHO# paboTe mpeIaracT X MaHaT 3a KaXK/bli Jac, a
Ha Jipyroi (x + 2,25) manar. Torga, utoOsl 3apadorars 900 MaHaT, Ha MIEPBOI pa-
6ore Tropkan no/KHa paboTarh “——4acoB. [1o ycnoBuio 3a1a4u, Ha BTOPOM pa-
0o4em mecTe ona paboras Ha 10 yacos Menbe, T.€. (“5— — 10) yacoB moxer
3apaborarh 980 MaHar. 3amaya CBOJUTCS K PEIICHUIO YPABHEHUSI:

(%— 10) - (x +2,25) = 980. O6e "acTu ATOrO ypaBHEHUS] YMHOKUM Ha X (x # 0):
(900 — 10x) - (x + 2,25) = 980x. ITocie ToXKAECTBEHHBIX MTPEOOPA30BAHUI TOTY-
JaeM KBajipaTHoe ypaBHeHus: 4x* + 41x — 810 = 0. KopHsimMu 3TOr0 ypaBHEHHS SIB-
ssrorest —20,25 u 10. Tak xak —20,25 He NOAXOOUT YCIOBUAM 3a1auu, To x = 10. 1

TaK Ha MepBoit padore 3a 1 wac mpennararoT 10 Manar, a Ha npyroi 12,25 MaHart.

HUSI HABBIKOB HAXOKICHUSI TPEOyeMOro epeMeHHOT0. 3a1aHHs TAKOTO THIIA BbI-
TOIHBI 715 o0ecriedeHsl BHYTPHU MIPEAMETHON U MEKIPEIMETHON HHTETPALHH.

’ BHusy nanbl GopMysibl, KOTOpbIe MOTYT OBITH UCIIOIB30BaHbl ISl ()OPMHUPOBA-
¥

HaumenoBanune Dopmyna Pemenue
[Morennumans- | B dbopmyne E, = mgh, m-macca, g - yCKOPSHHE m= E,
Hasi DHEHPTUS | ¢cBOOOIHOTO IMOAEHHS, /i-BBIcOTa. Hatiaure m . gh
[Tonmast mio- Seox = mr(r + ), -paanyc OCHOBaHUSA KOHyCa, _ Seox — 1
BEPXHOCT KO- |~ Haiity / [= T
Hyca - oOpa3yromas. Hatitu /.

U3 dpopmynsl v =vo + at, HalimuTe a .

1
U3 dopmyner h =7 gf* nalinure g .
U3 hopmyisl V= nr’h (06beM unumuHapa), Haiigure /.

1
N3 popmymst Ex =5 mv? (KUHETUYECKAasl SHEPTUs) HAUIAUTE V .
_ KT .
U3 dpopmynsr V= 5 (o0bem raza) navigure 7 .
U3 dhopmynsr V= %nrzh (oObeMm KoHyca) HalUTE 7 .
N3 dhopmynst A = P+ Prt (MpocTO# MPOIIEHTHBIN pacT) HalauTe P.

N3 popmyibl S = 2nr?+ 21trh (OTHASI TOBEPXHOCT IMIHHAPA) HaiimuTe /i .

U3 dpopmynsl U = IR (nanpspkeHue) Haiaure /.

W3 ypaBHeHus ax + by = ¢ HaguTe y . &

N3 popmymsr S = % h(a + b) (Tunomanp Tpaneun) HAUINTES b.

U3 dbopmyinsl Seo = 2(ac + ¢b) (00koBast MOBEPXHOCT oyTol
JIETUIe/a) HalanuTe C. P

napan




Padoumnii et Ne 3
Nms damuiusa Yucao

® Pewaem payuonanvuvie ypagHeHus u onpeoensem NOCHMOPOHHUE
KOPHU.

Pemmre YPaBHCHUS U OIIPCACIIUTC HOCTOpOHHI/Iﬁ KOPCHb.

14 3 6 11
) — 2 _2 o =4
) T Dk T erek &
3 1 1 _ 4 4 ¥-3x-4 1 _ x-2
) x+5 x*+5x  x*+5x ) x3—x? x2 x?

3 1 . x-20

) x—2 x—8 x>—10x+ 16

x+2 x—4 x>—2x—8

x+3 + 1 2

) x2+9x+20 x*—4x-32 x2—3x—-40

) x+5 B 4 _ 5
xX*+5x—-14 x*+10x+21 x*+x-6

g =2 T _ 2 \
x2—x-20 xX*+x-12 x28x+1¥




Paooumii auct Ne 4

Hmsa damuausa Yucao

® B pasencmeax c 08yms u Oonee nepemMenHbiMU HAX0OUm mpeoyemyio
nepemeHHyio.

Pemenne 3a1a4 mo HAXOXKJICHUIO TEPEMEHHOM.

1. BoicoTa napayiesnenunena: Teiao uMeer ¢popMy MpsIMOYTOIBHOTO
napasuiesIenuIesa, JUIMHA OCHOBaHHUs KOTOPOro paBHA 8 CM, a IIMpUHA
5 cm. Haiiute BbicoTy Tena, eciu 00beM paseH 120 cm?.

2. Boicora mmwumHapa: Paguyc nunuaapa paseH 4 cm, a 00bem 1447 cv?.
Haitnure ero BbICOTY.

3. llpouentHas craBka: /lerno3ut B pazmepe 3000 maHaT moMenieH Ha
3 roza B GaHK MO MPOCTOM MPOLIEHTHOM cTaBke. Eciu npuObLIb COCTaBUT
450 MaHaT, TO 4YeMy paBHa JEMO3UTHAs IIPOLIEHTHAs CTaBKa?

4. lnuna npsiMmoyrosibHuKa: [lepumerp npsMoyrosnbHuka pasHa 60 cm,
a mupuHa 12 cm. Haligute ero nnuny.

5. TIpeo6pazopanue Temneparypsi: B Hero-Iopke B Temneparypa Bo3-
nyxa obia 77°F. Uemy paBHa 9Ta Temmeparypa mno [eascuio?

6. lnuna caga: Cag umeet popmy Tpanenuu. BeicoTa Tpanennun paBHa
16 M, MeHbIiee ocHOBaHKe 20M, ruromans 224 m?. Haiiaure jiuHy apy-
TOro OCHOBaHMSI.

7. Ungexc Maccel Tenna Beaucisercs no gopmyne [ = ﬂz . 3necs I no-
Ka3bIBACT MHJEKC MACCHI, M-BeC YeoBeKa (Kr), A-1uthHa pocTa (M).

a) M3 dopmynsl Haiinure m; b) Uemy paBeH MHAEKC MacChl Tela
yesoBeka ¢ BecoM 50 kr u poctom 1,64 m?

8. YckopeHue - 3TO BEIMYMHA MMOKa3bIBAIOIICE H3MEHEHUE CKOPOCT
_ V2=V

YekopeHne BbIYUCISETCs 110 opmyie a = ——— . 31ech vyloxa

KOHEUHYI0 CKOPOCTh, Vi - HAa4allbHYIO CKOPOCTbD, a ¢ - BpeMsighlaua

CKOpOCTH aTiieTa paBHa 2 m/cek. Ecnu uepe3 4 cexyHIgCKo

OyzeT paBHa 5 M/CeK, TO HAlIUTE €ro YCKOpeH

WO




Ypok 69-70.Yueonuxk crp. 100-103. YpaBHeHnusi ¢ moayJiem. 2 yaca.

Breipaxenue YpaBHeHUs colepKallye NepeMEHHYIO 1101 3HAKOM
MOYJIsi”” KOPOTKO OyZieM Ha3bIBaTh ‘‘MOIYJIbHbIE ypaBHEHUS

e Pemaetr MoaynabHbBIE ypaBHEHUS anreOpanyeck;

e Pemaet MmonynbpHbBIC ypaBHEHUS rpadUUecKH.

YueHuku MIaJIIuX KJIACCOB 3HAKOMBI C PEUIEHHEM MPOCTHIX MOIYJIbHBIX
ypaBHeHuil. Ha ypokax npeiHazHaueHHbIX ISl 3TOW TEMbI IJIaHUPYETCS PELINUTh
MOJTyJIbHBIC YPABHEHUS C Pa3IMYHON CTCIICHBIO CIIOKHOCTH KaK ajreOpanveck,
TaK ¥ rpaduuecKu.

1. IlpaBusibHOE MIOHUMAHUE YYCHUKOM TOHSATHUS a0COIOTHOM BeruuHbl. [IpoBo-
JIUTCSl MarHOCTUYECKash OIICHKA HaBBIKOB IpEJCTaBICHMS aOCOJIIOTHON Be-
JIMYUHBI IPOMUCHIO U cioBaMu. OTMETHTE Ha YUCIOBOM OCH JIBE TOUKU: +4 U —4.
CKOJIBKO €IMHUIL COCTABIISIET PACCTOSIHUE dTUX TOYEK OT Hymst? MOXeT Jau pac-
CTOSTHUE OBITh OTPHUIIATEIIBHBIM YUCIIOM?

2. Beayrcst oOcysxaeHus Haj 3aUChio 001Iero Bua ad-

a ectma>0
; ! al=|
COJIFOTHOH BCJIMYUHBI JIIO6OFO JCUCTBUTCIBHOI'O YHUCJIIA.

—a ecnna<0

[MoHnmaHue yueHnKamMu 0000IIAIoMIel MaTeMaTHUYECKON 3aliCH MOYKHO TPOBe-
PHUThH Ha HIDKECIIEAYIOIUX PUMepax.

a) Takkak 3 >0 , |3]=3
b) Tak kak —7 <0 |-7|=—(-7)="7

A Takxe, Uil TUarHOCTHUYECKOTO OICHUBAHUS, MOYKHO UCIIOJIb30BATh 3a1aHUs Ha
BBIUUCIICHHS, KaK IMOKa3aHO HUXKE:

4] — |-6] b)5-3]2-7| c)|-2(5-7)+ 6|

3. UccnenyroTcs peleHns IpoCcThIX ypaBHEHUH. Pemenne ypaBHeHUs
|x| = 10 moxa)kuTe Ha YMCIOBOW OCH r€OMETPHUYECCKHM U300paKEHUEM.

-15 -10 -5 0 5 10 15

CKOJIBKO pelIeHui UMEET KaXKI0€ U3 YPaBHCHUI:

x| =7
x[=0
| ==5

CyuiecTByeT 1 MOAYJIbHOE YPaBHEHHE, KOTOPOE HE UMEET HU gu{o pereHng? 6
MonynbHble YpaBHEHHSI MOXKHO OOBEIUHUTH B 3 IPYIIIBL.
YpaBHenust JKBHBaJIeHTHBIEe ypaBHeHus _ MHQKecT T e H i
x| =k (k> 0) x=kwmx=—k , —k}
x| =0 x=0
bl =k (k<0) \VP




[To onpenenennto aOCOTFOTHON BETMYMHBI YUCIIA: x ecaux >0

A= {—x eci x <0
HOBTOMY, IIpU peIICHUN ypaBHeHHﬁ, COACPIKAIUX IIEPEMEHHYIO 110 3HAKOM MOIYJIA
paccMarpuBaroTCs ABa ciydas. 1-blil ciiydaii. Beipakenne crosiiee moj 3HaKOM
MOZAYJIS IOJIOKHUTCIIBHO, NN PABHO HYJIIO.
2-0i1 cayyaii. BeipaskeHne crositiee Mo 3HaKOM MOIY/ISL OTPHIIATENBHO.

[Tpumepb! naHHBIE B y4eOHUKE UCCIENYIOTCS 00CyKIeHUusIMH. Pekomentyercs: Ha-
pszty ¢ anredpanveckuM CriocoOOM pellieHNs] MOAYIbHBIX YpaBHEHHH, 00paTuTh BHHU-
MaHHe ¥ Ha rpadu4ecKuii crocoo.

I'padmueckuii cmocol penieHus: ypaBHEHUs JIETKO IPUTBOPUTH B KHU3HB C T10-
MouIpio rpadkanekyiasTopa. [loaromy rpaduueckuil cnocod Ha caMoM Jene
MOKET OBITh UCIIOJIb30BaH ISl IPOBEPKH PELICHUS anre0pandeckuM CriocoOoM.

B yueOHuKe ObLIH BEIOpaHbI IPUMEPHI Pa3HbIX CTEIICHEH CII0OKHOCTH U OTIIH-
qarolecs APYr OT APyra M0 YHCIy PEICHHH.

Bx—2|+11=5 x-3=6  |2—2x=3 2x—4/=1-3x

MonysbHble ypaBHEHUS IPpaUIeCKUM CIIOCOOOM MOXHO PELIUTH C HOMOLIBIO:
https://mathway.com/graph Vo http://www.meta-calculator.com/online,
https://www.desmos.com/calculator.

VYpaBuenue |3x — 2| + 11 = 5 mepenumem B Buae [3x — 2= —6.
Ecnu BBecTH BhIpakeHue Buaa |3x — 2| =—6, To rpagKajbKyJIsTOp HAPUCYET

nBa rpaduka He UMEIOIINX JPYT C IPYTrOM HE OHOW OOIIIeH TOUKH. 3HAYHT,
pEIIeHre 3TOT0 YPaBHEHHS-ITYCTOE MHOMXKECTBO.

https://mathway.com/graph -
.zbi T T I e e |3x _ 2| + 11 — 5

Bx-2/=-6

et | 6

ypaBHEHHS
y=13x-2|
y=-6

-6 -4 46 8
y=13x-2|

2 =3 “'http://WWW.lneta—cachOr.g

Bounds:

YpaBHEHHUs
y=le-2x

y=3 NFFEPRPEER



shing Calculator ~ Equations Graph Table Intersection Plot Points
| | Bounds:

X-Min:

DyHKIUS BBEICHHAS B TpaKaIbKyJIs-
TOp

y=2x — 4|

y=1-3x
Y-Max:
20
X-Scale:
0.75
Y-Scale:
15

X Axis Pi

I'paduku MoxHO pacneyaraTb U3 rpaKajJbKyIATOpa WIH Ke IS KaKoi-1100
MIPE3CHTALMN COXPAHUTD (ailyiaMy B aMsITH. DTH v A
rpadMKi YIEHUKH MOT'YT HOCTPOUTS C JIETKOCTBIO,
Kak ObLJIO IIOKa3aHO Ha MPEeAbIIYIINX ypOKax, Ma- A\
pajsIeNIbHBIM NepeHocoM U3 rpaduxa QyHKIUH
y=lx. alz 3:2)

Taxoxe rpaduk pyskiwm y = [x — 2| + 1 MOXHO (2:1)
MIOCTPOUTH O 3 TOUKAM - TOUKe BepmuHbI(2; 1) u -1 1
2 TOYKaM CUMMETPUYHBIM OTHOCUTEIBHO OCH CUMMETPHU X=2

N

/

¥

? Pemenus HCEKOTOPbIX 3al[aHHI71 JaHHBbIX B y‘ie6HI/IK€.
|

Y.10. Pemrenne. a) |x>—5|=—4. YpaBHeHHE HE UMEET KOPHEH, ITOCKOIBKY MOJLYIIb
YHCIIa HEOTPHUIIATEBHO

b) x*—5]=4

xX}*=5=4umx*-5=-4

X*=9 wnmx*=1,

x=£3umm x==1.

Ypasuenune umeet 4 kopust: {—3;-1;1:3}

¥.13. Cabyxu u Kampan mo 3aqaHHbIM BONPOCAM B MHTEPHETE MPOBEPUIIU
cBou 1Q (wHTEMIeKTYambHBIe cCrTIocOOHOCTH). Cabyxu roBOpHUT, 4To ero 1Q oT-
mrgaetcs ot 1Q Kampana Ha 15 6ammos. 1Q Kampana 6pu10 orenero Ha 110
6amoB. [IpencraBrTe O6aITHI, TOKA3BIBAIOIINE YPOBCHD CHO?HOCT Cabyxu
B BHJIE YPaBHEHUS, COIEPIKaIIel IEPEMEHHYIO O] 3HAKOM TSI
Pemenne: O603ua9mM epes x 6aynisl, mokaspiBaronue [Q Ca . ToRia, co-
TJIACHO YCIIOBUIO 3a/1a9¥ YMCII0 0amioB CaOyxu MQIDKHO OBITH al
JIoM OoJIbIIIe, UJIN K€ Ha 15 0ajioB MeHbIIIE duciia B Kam To ec
JOJKHO OBITE: x = 110+ 15 mmx =110 —

A 3TO 03HAYaeT PEIICHUE MOYJTRHOTO YPaB
|x — 110] {15




Padoumnii uct Ne 5
Hms damuausa YucJao

@ ® Pewiaem mMoOyibHble YPABHEHUs an2eOpauieckum cnocooom.
I) [1-22+6=9

2) 4-|1-27+6=9

3
3) 7 K=9
__ 1
4) u-2 = 3
5) *-16] =0
6) |-2x/=8
1
7) 5—|7x|—3
x 2
8) |7+?|=2
9) 2-v|]=-1
10) |x*-2x|=3
1) 2x-2|=9
12) |x>—6|=3

13) |7+3x|=x-1




Paooumii 1uct Ne 6

Nms dDamuiaus Yucio

@ ® Pewiaem mMoO0yibHble YPABHEHUs aleeOpauieckum cnocooom.

Pemnte ypaBHeHUS Tpa@UUECKUM CIIOCOOOM.

x| =3 | =5
Ay Ay
=x =x
7
_a= L x—35]=3
pe—2=3 ]
e e
=)C =)C
e+ 2= 4 b+ 4f=2
Yy




Ypok 71-72. Yueonuk ctp. 103-105. UppannoHnajibHbIe ypaBHEHH. 2 Yaca

— pelraeT UppaloHaIbHbIC YPaBHEHUS OCBOOOXKIasl OT pauKall

— pelraeT UppaloHaIbHbIC YPAaBHEHUS BBOAS HOBYIO IEPEMEHHYIO

— pelIaeT ypaBHEHHMs i€ IEPMEHHAsI CO CTETIEHBIO PallMOHAIbHBIM [IOKa3aTeIeM
— pelraer 3a1auy ¢ IPUMEHEHHEM HPPALOHAIBHBIX YPaBHEHUI

Brimonasiercst 3apaun 00ydeHns 3a1aHHbIe B yaeOHUKe. PekoMeHTyeTcsl MPOBECTH THar-
HOCTUYECKOE OLICHUBAHUE 10 BBITOHEHUIO MPOCTHIX IPUMEPOB HAa BO3BE/ICHHUE B CTEIICHb.
[Ipu pemenun uppannoHATHLHBIX YPAaBHEHUH 00palaroT BHIMaHUE Ha CIIEAYIOIIee.

[Ipu Bo3BemeHNM B YETHYIO CTENEHb 00X YacTel ypaBHEHHS. YHCIO BO3MOMKHBIX
3HAYEHUH MMePEMEHHON TSI HOBOTO YPaBHEHHS MOXKET OBITh pacimupeH. B pe3ymbrare
HEKOTOpBIE M3 KOPHEH MMOTydYeHHOTO YPaBHEHUSI MOTYT HE YIOBIIETBOPSTH JAHHOMY Hp-
pamnroHatbHOMY ypaBHeHHIO. [[py BO3BeIeHNN B UETHYIO CTETIeHb 00EUX YacTel ypas-
HEHUS. He0OX0IMMO TIPOBEPUTH, YAOBIETBOPSIOT JIM KOPHU 33JaHHOMY YPaBHEHHUIO MITH

OHH TTOCTOPOHHHE KOTOPBIE IPHOOPETEHBI B X0/I€ PEIICHUN.
MOXHO TIPOBOJUTH pabOTy B TPyMIIax, YOSIUTCS YUAITHICS HA CaMOM JIeJie IIOHNMAaeT

stanbl pemenus. CocToBusieTcs TabauIla TA€ 3aJaHbl MaTeMaTHIeCcKre U BepOaIbHbIe
(crmoBecHBIE) 3aIMCH, KOTOPBIE OTPAXKAIOT IIard pelIeHrs] YpaBHEHUH HE TI0 TIOPSIKY.
Kaxxmoit rTpymme mpemocTaBiseTcs Tabnauia.  Ydammecs BOCCTaHABIWUBAIOT
MTOCJIEZIOBATENIFHOCTD PENICHHs 1 OObSICHEHNE YPaBHEHHUS, BBIPE3asi CTPOKHU TAOJIUIIBI U
HaKJIEWBasi UX HA YUCTHIA JUCT Oymaru.

[Tpu BO3BeneHNU 00enX YacTeil B KBaJpar paBeHCTBO a + b = ¢ uMeer
B Buxg (a+ b)’=c? aHekak a’+ b= ¢?

? PemieHnst HEKOTOPBIX 3aJaHUI TaHHBIX B YUeOHUKE.
V.8. Pribax IUTAHUPOBAJI IIPOIUIBITH HA JIOJKE

U3 IyHKTa A, HAXO/SIIErocst BOJIM3H BOAOXPaHH-
muma, (mupuHoi 3 kM) B nmyHKT C, a 3arem
IpoiTH neuikoM o nyHkra B. Ha nporusomno-
JIO’KHOM CTOPOHE XPAaHWINIIA PACCTOSTHUE MEKIY
nyakramu D u B cocrasisino 7 kM. CKopocTh phI-
Oaka Ha stogke - 10 KkM/4ac, menKoM 10 nyHkra B
€ro cKopocTh - 6 kM/uac. Ha Bech myTh ObLI 110-
TpadeH | wac. Kakoii myTs npomen peioax?
Pemrenue: PriOak 10mKeH PEOI0IeTh PacCTos-
uue pasaoe cymme AC u CB. O6o3naunm CD=x. CB=7 —x, AC= \9+x?.

2
Paccrostarie AC MOXHO PEOONETh ¢ - AC _ M yaca,

10
CB 7-
apaccrosiane CB3a h=—— = = IMockoneky i+ tz= 1

6 6
\/ 9 +x2
TToay4yrM UpparmoHaIbEHOE ypaHeHne B Bpme

[IpuBens 310 ypaBHeHHE B QopMmy: N9+ x> + X x —1

Bossenst 06e yacTu B KBaI[paT7I/I prOCTI/IB 1oLy I/IM
OTCIOA HAXOUM X1=—— =4 31ech
VIAOBIIETBOPSIET YPaBHEHHE

IMpux=4,AC=\9+4?=5 (km), C
paccrosiHuEe 5 + 3 = 8 KM.
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@ VYenuHeHnueM pagukaia UPpaLUOHAIbHBIC YPABHEHUS

Nwms damuaus Yuciao

1) Pemmure ypaBuenus. [IpoBepre pemenne

x—9=4 2x—3=-4
x2-9=4 VI8 —3x=x
7z—2=z+3 3V2x—1+4 =10
6+ 3x+ 1=11 2+\3y-5=10
2-x+\2x—1=0 Ni—1 +Vt+4=5
—3=Vr+4-1 =10 =1-x

2) Pemmte ypaBHEHUS pa3HBIMU CTIOcO0aMu

T 2T 1=3
2 —4x+4=2x—1

3) Pemre ypaBHEHMS BBOSI HOBYIO IIEPEMEHHYIO.
x—=12

Vo + =6

L+ =2 i *\
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@ BBoxst HOByIO EpeMeHHYIO pelnTe HPpalnoOHaATbHbIC YPaBHEHHS

Nms damuaus Yucao

1) Onpe):[eJmTe BO3MOJKHBIC 3HAUYCHUA HepeMCHHOﬁ " pCUINTC YPABHCHUA.

S 1 s
(2x-1) =3 X' x’=4
(x-3)'=4 Xt xi=9

+ 1 -5
(x+4) =-1 x?e x?= 0,25

2) Pemnte ypaBHEHUsI BBOJISI HOBYIO IIEPEMEHHYIO.

41 41 1 1
2x*—=9x+4=0 x=3x'+2=0

2 4 é_ 2
2x'—5x-3=0 3x°+5x°=2=0

1
7 47 1

NS



Ypoxk 73-77. Yueonuk crp. 106-113. Cucrema ypaBHeHmii. 5 yaca.

* Pemraet pa3aMdHBIME CTIOCOOAMU CUCTEMY YPaBHEHHH, B KOTOPOH OTHO
ypaBHEHHE TIEPBOH, a IPyroe BTOPOH CTETICHHU.

* ['padmaeckmii crrocod

* Cioco6 moICTaHOBKH

* [lowreHHoe cliOkeHNE (VUM BBEIYUTAHHE)
* Yucno pelieHuii CUCTEMbl ypaBHEHUN ONpeeIISIET TI0 3HAKY
JTUCKPUMHUHAHTA.
* Pemraet pasHeIMH CIIOCO0aMU CHCTEMY YPaBHEHHIA, B KOTOPO 00a
YpaBHEHUS BTOPOW CTETICHHU.

1-bI1i, 2-0¥i Jac.

I'paduueckuii criocod penieHus: CUCTEM YPaBHEHUH SIBIISIETCS] OTHUM U3 YIIOOHBIX
cnoco60B. [IpuMenss HaBBIKM TOCTPOCHUS KBaAPATUIHON 1 JTMHEHHON
(hyHKIIMH, YIEHUK MOXKET TI0Ka3aTh HATVISAHO YNCIIO PEIICHUN CHCTEMBI.

[ToBTOpsroTCs 3HaHUS 0 Tpaduke PyHKIUU y =kx + b .

1) Kak u3mensiercst pacnonoxenue rpagyka B YeTBEPTAX B 3aBUCUMOCTH OT
3HaKa “k”’?

2) Kak u3MEHUTCS 3TO pacIloIOKeHHE B 3aBUCUMOCTH OT 3HaKa “b” ?

3) Kax n3menenue “k "IOBIHsIET HA MTOJIOKEHHE TpapuKa OTHOCUTEILHO OCel
KOOpAMHAT.

Pexomenayercs 3apaHee MPUTOTOBUTH AIICKTPOHHBIN IUIAKAT, KOTOPBIN OyneT
OTpaXkaTh B ce0e Bce 00CYKICHHUS.

Pexomenayercs ucnosb3oBaHue rpadKaibKyIsITOPOB, U3 HHTEPHET aAPECOB,
[IPEACTABICHHBIX Ha MIPEABIAYILUX YPOKaX.

Y4eHHMKH 3HAaKOMBI CO CIIOCOO0AaMU CIIOKEHHS U MTOACTAHOBKH PELLICHUS CUCTEM.
[Ipu npuMeHeHHM 3THUX ajreOpanvyeckux crnocoOoB oOpalaeTcsi BHUMaHHUE
HaBBIKM 3KBUBAJICHTHBIX IPEOOPa30BaHUI.

[lo nanHBIM M300pakeHUSM JMHEHHBIX (YHKLUUI ONpeaennuTe PaBeHCTBO
yIII0BOTO K03 (HUIMEHTa OTPULATEIEHOMY, OJIOKUTEIBHOMY YHCITY HITH HYJIIO.

a) b) c)
N S

N S

=+ 4@?\/(




y=x
=0
AY
4
2
X
2 0 2
Ipsimast mepecexaet IIpsimas asisercs [Ipsmas He umeer
napaboiy B IBYX KacaTeJIbHON o011Iel TOYKH ¢
Toukax. Cucrema napa6ouiel. Umeer napabosoif. Her
HMMECT J1Ba PCLICHUA OJIHO pELICHUE. peLeHui.

?

s PellleHns HeKOTOPHIX 3aJaHMM TaHHBIX B yUeOHUKE.

¥Y.12. OxHo ypaBHEHHE CHCTEMBI IMeEET BU: y = x>— 6x — 10. Jpyroe ypaBHenwue, 0y-
Jy4¥ JMHEHHBIM MepecekaeT napadoiy B ToUKax ¢ abcuuccamMu x=3 u x= 2.
Pemenne. Hamumute 3Ty cucremy ypaBHenuil. [lokaxeMm ypaBHeHHE IpsSMON B BUJE
y=ax + b. Torga cucrema ypaBHeHHU# OyIeT:
y=x>—6x-10
{ y=ax+b
YrtoOsl onpeAenuTs a U b Bocmonb3yeMcst 3HaueHUsAMU x =2 u x = 3. 13 nep-
BOTO YPaBHEHUsI COOTBETCTBEHHO MOIYYUM:
npux=2,y=22-6-2—-10=-18
npux=3,y=3"-6-3-10=-19
VYduThIBas 9TH 3HAUYCHHSI BO BTOPOM YPaBHECHUH JJIsl HAXOXKICHHS @ U b MOTYIUM
CHUCTEMY ypaBHCHUIA:
—18=a-2+b 2a+b=-18
{—19=a-3+b {3a+b=l9
[Tounenno BelumTas noayuuM a =— 1. A orcroga 2 (-1) +b=-18 = b=-16. To
€CTb UCKOMasl, CUCTEMa YPaBHEHHUH TaKoBa:
y=x>—6x—-10
{ =—x—-16

3-ii, 4-if yac. Pemaercs pa3HpiMu criocobaMu (albre0pudecKum GPoxenyem, niEc
HOBKOH) cHCTeMa ypaBHEHUH, TJIe OJTHO JTMHEWHOE a JIPyroe BTOpojigérerie

VYuamiecsi 3HaKOMbI C PEHICHHEM CHCTEMBI JIU
CJIOXKCHUS U BBIYUTAHHS TIOWIeHHO. [Ipu nmpumen
YIENseTCS BHUMAaHUE HACKOIBKO KOPPEKTHO y4a
npeoOpa3oBaHUsL.



Y. 20. Pemienne. ITo ycroBuu 3a/1auu OHA TOYKA [IEPECCUCHHSI IPSIMON Y = b — X

¢ mapaboiioit y = (x — 2)?>HaxoauTcs Ha ocu opauHar. [lo- e y=(x—2)
CKOJIbKY a0CIIMCC TOYKH Ha OCH OpJIMHAT paBeH Hymo, x =0,
3HAUUT Op/IMHAT OJIHOW TOYKM mapabonbl Oyner y = (0 —2)>=4.
3uauut Touka (0; 4) SABIAETCS OMHOM U3 TOUEK IIEpeCceUeHUEM
MPSIMOM U TTapaboibl, OTCIONA SICHO uTo, b = 4. Pemast cucremy
YPABHEHUI MOXKHO HAWTHU APYTYHO TOUKY IEpECEYEHUN NpIMOn
1 11apaboJIb. y=4-x

A TaK e oCTPOUB rpa)MKu Ha OJHOW KOOPAWHATHOMN IIOCKO-
CTH COOTBETCTBYIOIIMX (YHKIIMHA MOKHO HAWTH JIPYTYIO TOUKY
nepeceyeHni mpsiMoi 1 mapadossl. 1o Touka - (3; 1)

Y.22. a) Tlpsmas y =4x + b u kBaaparuuHas GpyHkims y = —3x? — 2x+ 4 He
MMeeT 001X Touek. Kakne 3Ha4eHUst MOKET NPUHAT b ?

Taxk xak B TOUKe TepecedeHns rpadKoB 3HaYEeHHs (PYHKIUI paBHBI TO TOITY-
YUM PaBEHCTBO 3x?2x+4=4x+b

—3x>—6x+4—b=0wm
3x*+6x+b—-4=0

Jlnst Toro, 9TOOBI TOYKH IEepecedeHns He ObUIO JUCKPUMHHAHT JIOJDKEH OBITH
OTpPHUIATETBHBIM:

D=6"-4-3-(b-4)<0=
36 -12b+48<0=12b>84, b>7

To ecth, pu MOOBIX 3HAYCHHUSIX ‘b~ B3ATHIX U3 MPOMEKYTKa (7; + 00) mpsiMas
y=4x + b umnapabona y=-3x’>—x + 4 HEe UMCIOT OOIINX TOUYCK.

Y.23. YpaBHeHue npsiMoit umeet BUA y = kx — 5. [Ipu kakom 3HaueHuH k 912 mpsi-
Masi OyZIeT KacaTelibHOU K rpaduKy KBaapatuyHou GpyHKuuu y = 3x*+ 4x—2?
st Toro uToOBI psiMast y = kx — 5 Oblia KacaTenbHOM K apabode
y=3x*+4x—2, y HHX J0DKHA ObITh CAMHCTBEHHAs 00MIast Touka. [1oaToMy
Mocyie MPUPaBHEHUsI )-0B, MOJYYEHHOE YPaBHEHHE OTHOCUTENIBHO X JJOJKHO
HUMETb OAHO perieHue. To ecTh TUCKPUMHUHAHT JOJKEH OBITh PaBEH HYJIO.
3X°+4x—-2=kx-5=
32+ 4x—kx—-2+5=0
3+ (d-k)x+3=0
D=(4-k?*-4-3-3=0 (4-k*=36
4—k=+6 = ki=4-6=-2
kh=4+6=10
3HaunT K rpaduKy AaHHOH KBaIpaTHYHON (QyHKINHU MPH ABYX 3HAYSHUSIX
k=-2wu k=10 MOXXHO IPOBECTH JBE KacaTelbHbIe: J =—2Xg- 5

5-it yac. BolinonHseTcs 3a/1aHusl HA CUCTEMY YP
creniean. OCHOBHOE BHUMaHUE Y/ENIAETCS Ha I
peIIeHUH CHCTeMBI. YJantuiicss mocTOuB rpadu HHBIM ypaBHe-
HUSAM HAISAHO MOYKHO OTIPEIENIUTE YMEIO pere

obe yp
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Hmsa damuansa Yuciao

@ ® Pewaem cucmemy epaguyeckum cnocooom.

Pemmre cuctemsl ypaBHeHHA rpadUdecKuM CIIOCOOOM.

y=x*+4x-5 y=x’—6x+5
y=2x+3 2x+y=35
Aky Aky
> X > x
y=x'-6x+1 y=-x'—2x+3
y+2x=6 y—4x=3
Aky Aly




Ypok 78-81. YueOHuk crp. 114-117. Pemenne 3axay, npusoasimiee
K cucTteMe ypaBHeHuil. O0o0marommue 3a1anus. 4 yaca.

.; Pemenmns HEKOTOPBIX Sa,Z[aHI/Iﬁ JaHHBIX B y‘le6HI/IKC.

Y.3. Cymmy BIoKeHHYI0 B 0aHK ¢ 4,5 % 0003Ha4uM 4epes x; a ¢ 6% - uepes ).
ITo ycioBuUIO 3a1a4n TOIYYUM CUCTEMY JIMHEHHBIX YpaBHEHU

y=73x
1,045x + 1,06y = 4225

[Ipumenus crioco6 moxcranoBkH, HaxoauMm: x = 1000, y = 3000

Y.5. Pemenne. KonmmuecTBo HUTOK M3 YHCTOTO IIEJIKa 0003HAYMM Yepe3 X KT, a
HUTOK cofepkamux 85% mrenka uepe3 y Kr, torna x +y = 120. A a1 HUTOK ¢ 96
% IIIETIKOM TTOJTy4nM

x+ 0,85y

=0,96.
xX+y
Takum 006pazom I HAXOXKICHHUS X U ) TIOYIHM CICAYIONIYIO CHCTEMY YpaBHEHUH.

x+y=120 B 1
{x+0,85y=0,96(x+y) = 0,04x=0,1ly,x ="y

Eciu B NEpBOM YPAaBHCHUU ITPUHATH BO BHUMAHUC 3HAYCHUC X, TO MMOJTYyUUM

15 4120 0
Gy=120=y="m =32, x5 32=88

3HAUUT HY>KHO B3ATh 88 KI' HUTOK YHUCTOTO IIEIKA U 32 KI' HUTOK COJACPKALIUX
85 % mienka.

Y.9. Pemenue. [1ycts nepBoii TpyOoii 6ak HAMOJIHSACTCS 32 X MHHYT, @ BTOPO HAIOJI-
HsieTcs 32 ) MUHYT. COMIaCHO YCIIOBHIO MOJyYUM CUCTEMY:

I 1 1

Y izt
X y_
2+2 25
Orcroma (y+x 1 50

xy 600

_L 1
Xy 12 < <xyv 712

x+y=50 x+y=50 Xty
Taxk kak cymma nosokutenbHbIX yncen 20 u 30 p %ﬂp 3

TO TOJTy4YaeTcs, 4To rnepsas TpyOa Han@lhHser 6ak YT, @ BT



Y.11. (ctp. 117) CxopocTh IEPBOTO TEjIa, HAYMHAIOIIETO JIBH-
raThCsl U3 BEPUIMHBI IPIMOTO yIiia 0003HAYMM 4epes X, a CKo- 3y
pocTh BTOporo uepe3 y. Tak Kak paccTOSIHUE MPOMICHHOE
MEPBBIM TEJIOM 32 3 CEKYH/Ibl, PABHO PACCTOSHHUIO, MPOiiIeH-
HOMY BTOPBIM TEJIOM 32 4 CEKYHbI, TO MOYKHO TIOJIyYHTh ClIe- X
JYIOLIYI0 CUCTEMY YPaBHEHUN:

{(3x)2 +(3y) =152
3x=4y

Ox? + 9y* =225
3x =4y =N { 16y* +9)2 =225, 25)% =225

y=9,y=3,3x=4-3=x=4
CkopocTb MepBoro Teia 4M/cek, a BToporo 3m/cex.

Y.14. (ctp. 117) a) [Ipu kakoM 3HAYECHUH a CUCTEMA YPaBHCHUIA
UMeeT €IUHCTBEHHOE pellieHue?
PeweHwue: TlouneHHo BbrunTas ypaBHeHHs moaydum (y + 2x) — (y —x*) =a — 1.
Ortcrona, eciy AUCKPUMHUHAHT KBaJIPaTHOTO ypaBHEHUsI Oy/IeT paBeH HYIIO, TO TaHHAS
crcTeMa ypaBHEHUH OyIeT UMeTh eAMHCTBEHHOE penieHue. Tak kak:
D=2>-4-1-(1-a)=4—-4+4a=4a nonyunm uto npu a = 0 JaHHAsI CHCTEMA YPaB-
HEHUU UMEET eIUHCTBEHHOE penieHue. [lefictBurensHo, npu ¢ = 0 moxydaercs Cu-
cTeMa ypaBHCHHIA: { y+2x=0

y—x*=1

y+2x=a
y—x*=1

W3 1-ro ypaBHEHUS MOMYyUMIN ¥ = — 2X ¥ MOJICTAaBUB BO 2-€ ypaBHEHHE, TOTYyIUM
2x-x>=1,x*+2x+1=0,(x + 1)>)=0,x=—-1. Torna
y=-2"-(=1)=2. Pemienuem cucremsi oynet (—1; 2).

Tabnuna kpuTepuii CyMMAaTHBHOIO OLlCHMBaHMs 1Mo pasneay 3.1

Ne Kputepun 3ameuanust

Pemaer ypaBHEHHMsI BBICIIUX CTEIIEHEN Pa3HBIMH CIIOCO-
Oamu.

2. |Pemaer paunoHalibHble ypaBHEHUS

3. [Pemaer ypaBHEeHHUs C IEPEMEHHBIMH IO 3HAKOM MOIYJIS
4. |Pemaer uppauroHajdbHbIE YPaBHEHUS }’ %
5. [Pemaer pa3HpiMu criocodamu cucTeMbl YpaBHEHHM, CO-
:
ncreL

CTOSILME U3 YPAaBHEHUH NIEPBOM U BTOPQH CT

Pemaer 3a1a4u cocTaBIeHUEM ypaBHE

6. ypaBHeHHﬁ- »




Ypox 82. 3agaHusi cyMMATHBHOIO OLICHUBAHMA 110 pa3aeny 5

Joxopn n3paTenbCcTBa MEHAETCS B COOTBETCTBUN € dyHKUMen: G (x) =— x%+ 5x.
34ecb X NOKa3blBaeT KONIMYECTBO NPOAaHHbIX KHUT (B Tbicsiuax), G(X)-COOTBETCTBYIO-
Lyt NpubbINb (B ThicAYax MaHarT).

a) OT NpoAa*ku CKOIbKMX KHUT U34aTeNIbCTBO NOMYYMI0 8 TbiCAYM MaHaT NpubbINn?
b) HangmTte makcMmanbHyo Npubbiab N34aTENbCTBO?

c) OT NpoAaXkun CKONbKMUX KHUT M34aTENbCTBO NOMYUYMI0 MaKCUMabHYO Npubbiib?

2. Pemute ypaBHEHHUE: .
a)x3+x?=6x b) (x> —=3x+2) (x*-3x—-8)=24

x—1
3. Haiinure nponsseieHre KOpHeil ypaBHEHHS: 2 5—x

4. PemmnTe ypaBHECHHUE:
a) x2—2x|=8 b) |x—1/+5|=38

5. Pemmure ypaBHeHue: V(x —2)?=x

6. Haiinure 4ncno Todek nepecedenus rpaduKoB GyHKIHUA
y=2x+x*voy=x
A)l B)2 C)3 D)0
7. Haiimure cymMMy abCIMCC TOYEK repecedeHus rpaduKoB QyHKIHHA
y=x-2xu y=4
A)l B)2 03 D)0

8. Hammmnre cucteMy ypaBHEHHH 1O TpaduKy.

1) \ 2) J

~ o0

N 0 <

/
B 0 o
—

—3—2—1101 2 N4 56




9.

10.

11.

12.

13.

14.

15.

B xopoOxke nexxar Oernbie ¥ yepHbIe mapbl. KomudecTBo Oelbix mapoB Ha 4 OolbIie,
yem Oenbix. a) Eciii BEpOsSATHOCTh TOTO, YTO Hayraj BHIOPAHHBIN 1P OKAXKETCS
OenbiM, paBHa 0,6, CKOJIbKO 1IapoB B kKopoOke? b) [Tocie Toro, kak B KOPOOKY OBLIO
J00ABJICHO HECKOJILKO YEPHBIX IIIaPOB, BEPOSTHOCTh TOTO, YTO HAyTrajl BRIOPAHHBIN
map ObuT 4epHbIM, cocTaBmwia 0,6. CKOIBKO YEPHBIX MIAPOB ObLIO JOOABICHO B
KOpOOKy?

Pemre ypaBHeHue:
a) Bx—2=\2 b)(x—4) - V4—x2=0
1 1
———=3,6
W3 cucremsl ypasaenuii { * Y HaiIUTe Pa3HOCTD: X — ).
xy=2

Pemmre cucreMy ypaBHEHHIA: (x=3)y-3)=0
xX2+y2=22
YCTaHOBUTE COOTBETCTBUE:!
D Jx*+3x=0 A)x+y=3
V4 3x02=27
B)x+y|=4
2) {x2+xy=4 Ve
2+ xy=12
oy O)be—y=3
3) |xX¥*—xy=2
V' -xy=T

[Haras o ABMXKYIIEMYCSl BHU3 3CKaJlaTopy BECh ITyTh MACCAXUP CIIyCKaeTcs
B MeTpo 32 90 cexyHz, a ctos 3a 171 cexyHay. 3a CKOJIBKO CEKyHJI OH CITy-
CTHUTCS] BHU3 B METPO IO HEJBHUTAIOIEMYCSI dCKanaropy?

JIBe TpyOBI, paboTas BMECTE HAMOIHSIIOT OaK 3 . HavYRPIa
nepBasi Tpyoa HAMOIHUT TIEPBYIO MTOJIOBH
TTOJTHAT BTOPYIO TIOJIOBUHY 0aka, To 6ak H
BpEMs HaITOJTHUTCS 0aK KayKIoMkrpyOoii B




Ypoxk 83. IloayrogoBoe cyMMaTuBHOE OLIECHUBAHUE.

3
1. Yucno V3 V3 V3 nokakure B BUIE CTENEHHU C paLMOHAIBHBIM OKA3aTEIEM.

1
x—3x2

2. Cokparute 1podb —— 9

3. O-nentp okpyxuoctu. Ecmu £ZDOC = 20° , naitnure ZA.

A) 80° B)70°  C)60°  D)45°

4. Ecnu AB=5cm, BC=7cm, AD =4 cmu
DE = x, naitnure quny orpeska DE.

A) 1l cm B)6 cm C)Scm D)12 cm

5. Ecnu mapaabona y = x? + bx — 2 nmpoxonuT yepe3 Touky A (2; 0), Haiinute b .
A)-1 B) -2 0)2 D)1

6. Kakoe ypaBHeHUe sIBISIETCS] ypaBHECHHEM MapaOoIIbl
JTaHHOM Ha pUCyHKe?

A)y=(x-1)2-2 By=x-2)(x+1)
C)y=x+12-3 Dyy=2x+1)>-1

7. B xaxoit Touke mapadomna y = 2(x +1)?> — 3 mepecekaet ocs Oy ?

A) (0; 1) B) (0;-1) C) (0;2) D) (0; - 2)
8. Haiinure HanmensbIiee 3Ha4eHue GYHKIUH y = x> —4x + 7.
> 4
9. O-muentp kpyra. HafiquTe miomaas 3amTpuxoBaH- P —
HOM 9acTH, €CIIH paguyc Kpyra 6 cM. ‘

1\

&
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x+txy+y=9
x—xy+y=1

2

10. B cucreme ypaBHeHU HaWMTE 3HAYECHHE BBIPAKEHUS x> + )7,

11. Haiiure cymmy kopueii ypasuenus: V(x — 32— 1 =2

12. 1) Harummre ypaBHEeHHE OKPYKHOCTH C IIEHTPOM B TOUKE
M(2; 1) u c pagunycom V5.

2) Haiinure ToukM nepecedeHns OKpy>KHOCTH C OCSIMH KOOPIUHAT.
3) Haiiaure miomaasp CEKTopa ¢ MEHTPATHBIM yIiioM 36° .

13. B okpyxxHOCTH pajuyca r, u ieHrpom O A \B
/
ZBAC = 45°. Haitnure nnuay nyru BC .
A) M B) ™ C D)
) mE Owm )2
C

14. Pemute ypaBHEHHE:

x?2—4x+4=2x-1

15. Tlpu kakoM 3HaueHuu b nipsimasi y =4x+ b umeeT ¢ mapadosoit y = x> UMEEeT TOIBKO
OITHY OOTIIYIO TOUKY?

16. Haiinure menuany AM tpeyronsHuka ABC, BepiinHaMy B TOUKax:
A(=2;0), B(0;5), C(4; 1).

paBHa 0,4, ckoibKo mapoB B kKopoOke? b) [Tocme
HECKOJILKO OEJTbIX IIAPOB, BEPOSITHOCTh TOTO, YTO




6 MHOroyrojibHUKH

Tabanua nuiaHupoBaHUs YPOKOB N0 6-mMy pa3aeny

Ypoxk Yucao | Yueod-

CraHaapT coaepKaHust Tema

Ne 4acoB [HHK CTP.

84 | MHOTOYTOTEHUKH 1 118-120
3.1.1. 3naeT noHsATUS
JIOMAHHOH 1 MHOIO- BHyTpeHHHE W BHEIIHUE
yroJIbHUKA, U300pa- 85-86 yP 2 [120-122

. YIIIBI MHOTOYTOJIEHUKA
JKAET TPaBUIIbHBIN
MHOTOYTOJTbHUK.
3.1.2. Boucreaer BnucanHuble 1 onucaHHbIE
OKPY’KHOCTB B TpE- 87-92 MHOTOYTOJIbHUKH 6 123-131
YTOJIBHUK U OTHCHI-
BaeT OKPY>KHOCTh
OKOJIO HETO. 93.94 IMnomans MpaBUILHOTO ) 132-136
3.1.4. [Ipumensier MHOTOYTOJIbHUKA
CBOMCTBa  YETBIpEX-
yrojabHWKa, BIIACAH-
HOTO B OKPYXKHOCTb U 95-96 | O6o6maroHe 3a1aHus 2 137-138
OMKUCAHHOTO  OKOJO
HEro IpU PpELICHUH 97 3anaHus CyMMaTHBHOTO |
3aj1ad. OLICHUBAHUS 10 pazaeny 6
Bcero 14

NS



CTaH}]aprI CoAepKaHusA

3.1.1. 3Haer MOHATHSA JOMAHHOH M MHOTO-
YToJIbHUKA, H300pakaeT MpaBUIIbHBIA MHOTO-
YTOJIBHHUK.

3.1.2. BouceiBaeT OKpy>KHOCTb B TPEYTOJIb-
HUK ¥ OTIMCHIBAET OKPYKHOCTH OKOJIO HETO.
3.1.4. TlpumeHsieT CBONCTBA YETHIPEXYTOJb-
HUKA, BIIMCAHHOTO B OKPYXXHOCTh U OIMCAaH-
HOTO OKOJIO HETO TPH PEIIeHUH 3a/1ay.

DopMHUpOBaHHE YUCHH-
YeCKUX HABBIKOB

o Hasvieaem MHO20Y20NbHUK NO YUCTY CHO-
POH, onpedensiem G02HYMOCHb UNU GbINYK-
JoCmb;

® Pewaem 3a0auu HA CYMMY GHYMPEHHUX U
GHEUHUX Y2lI068 MHO20Y20NbHUKA,

® u300pascaem NpasUIbHLLIL MHO20Y20IbHUK,
peuiaem 3a0aqil Ha HAXoNHCOeHUe NepuUMempa u
niowaou,

® 3naem coUCmMea MHO20Y20lbHUKOS ONUCAH-
HbIX U 6RUCAHHBIX 8 OKPYICHOCIb, NPUMEHSLeN
UX NpU peuteHuu 3a0au.

MaremaTrn4yeckuii C10Bapb

© MHOTOyTrOIBHUK

® BrInykiblii MHOTOYTOJIBHUK

® BOruyThlii MHOTOYTOJIbHUK

® [[paBUIIbHBI MHOTOYTOJIBHHUK

e HenpaBuIbHBII MHOTOYIOJIBHUK

e [Iiomaap NpaBUIBHOTO MHOTOYTOJIbHUKA

© BHYTpeHHUI yrojl MHOTOYTOJIBHUKA

e BHelHuil yroi MHOTOyrojbHUKa

© OKpy’>KHOCTb BIIMCAHHOE B MPABMIIBHBIN MHO-

TOYTOJIEHUK

® OKpy>KHOCTb OIMCaHHAsl OKOJIO MPABUIBHOTO

MHOTOyTOJIbHUKA

e Panuyc OKpy>KHOCTH OMHCAHHOM OKOJIO Ipa-

BIJIBHOTO MHOTOYTOJIbHHAKA

e Pajuyc OKpYKHOCTH BIIMCAaHHOM B IPaBUJIb-

HBI MHOTOYTOJIBHUK

® [[eHTp NPaBUIBLHOIO MHOTOYTOJIBHHUKA

e Anodema npaBUILHOTO MHOTOYTOJIbHUKA

.*

=

PaGoune aucThI

HHurepHer aapeca:

www.mathopenref.com/polygonconcave fitml

JlonoJiHUTEeIbHBIE PecypPChl

Ypok 84. YueOnuk crp. 118-120.
MHuoroyroibHuku. 1 yac

Beinykiable W BOrHyTble MHOTO-
YroJbHUKHA

PexomenmyeTcs 3apaHee MPUTOTOBHUTH
TTaKaT OTOOPaKAIOIIUN Pa3TUIHs BbI-
MyKJIOTO W BOTHYTOTO MHOTOYTOJIb-
HUKa.

Jist TOTO, 4TOOBI SICHO MIPEACTABUTD U
CpaBHUTH BBINIYKJILIC 1 BOTHYTBIC
MHOT'OYT'OJIbHUKH PEKOMCHAYCETCA HUC-
I0JIb30BaTh HHTEPHET a/Ipec
www.mathopenref.com/polygoncon-
cave.html.

OO0paraercss BHUMaHHUE Ha OCO3HAHUH
KKIBIM YIEHUKOM TOHSATHI 3aMKHY-
Tas uUrypa W He3aMKHyTas QuUrypa,
MHOTOYTOJIBHUKH, HE SABISIOIICHCS
MHOTOYTOJIBHUKOM TUTOCKast (urypa,
CME@XHBIE CTOPOHBI, COCEIHHE BEP-
IMUHBI, TUATOHAJHM, BHYTPEHHUU W
BHENTHUH yToJI

OTH MOHATHS MOXHO (POPMUPOBATH 3a-
JaHUSAMU U3 yuyeOHuKa tumna Y1, V2,
V3,V4,V5

MO’KHO BCTIOMHHUTB O KOHTPYIHTHOCTH,
mpoBecTu ompoc. Pexomenayercs
BCIIOMHUTB KOHTPYIHTHOCTb TPEYTOJIb-
HUKOB. DTH 3HaHUS NPUTOASATCS YUCHH-
KaM pH peleHIH 3ajay.
Pexomenayercst HapucoBaTh B TETp@AN
PUCYHKH OTpaKalOUINe pa3inQusl Bb
MYKJIOTO U BO
HUKa. BHUMaHU
OBITH HaIpaBlieHO
3HAKOB WM IIICCTH,
rOYgOIIbHI

n nT.na.




Oopaszeu nnakama

1. Kax b1t BHyTpeHHUH yToJl BbITYK- 1. XoTs1 OBl OIMH M3 BHYTPEHHHX YITIOB

JIOTO MHOTOYTOJIbHUKA MeHbIie 180° BOTHYTOI'O MHOI'OYI'OJIbBHHKA OOJbIle
180°

2. Bee quaroHaiu BBITYKJIOTO MHOTO- 2. BorHyTbIii MHOTOYTOJTLHUK MMEET

YTOJIIbHHKA JIKAT BHYTPH MHOTOYTOJIb- XOTst ObI O/IHY “BHEILHION” IHATrOHAIIb.

HHKa

3. BeINyKibIii MHOTOYTOJBHUK TETH- 3. [lpomomxenue Xxots Obl OJHOM
KOM JIEXKUT B OJTHOH HOJIYTIIIOCKOCTH OT CTOPOHBI BOTHYTOT'O MHOTOYTOJIb-
NIPSIMOH, COZIEpIKAIIEH JII00YIO ero CTo- HUKAa [IPOXOAUT Y€pe3 BHYTPEHHIOKO
pOHy. 001acTh.

4. JIro0ast mpsimasi MOXKET Iepeceyb 4. B 3aBHCUMOCTH OT TOrO 4Yepe3
MaKCHMYyM [IB€ CTOPOHBI BBIITYKIIOTO KaKyl0 4aCTb MHOTOYTI'OJIbHUKA IIPOXO-
MHOT'OYyTOJIbHHKA. JIUT TIpsiMasi, OHAa MOXKET Iepecedp He-

CKOJIBKO CTOPOH MHOIOYTOJIbHUKA.
[Ipsimast m300pakeHHast HA PUCYHKE,
nepecexkaeTr 4 CTOPOHbBI MHOTOYTO.

HUKA.




Ypok 85-86. YueOHuk crp.120-122.
BHyTpeHHUe M BHEIIHME YIVIbI BBINYKJI0I0 MHOIOYTOJILHUKA. 2 Yaca.

¢ [IpumensieT TeopeMy O BHYTPEHHHUX yIJIaX MHOTOYTOJIbHHMKA IIPU PEIICHUH

3aj1ad.

* [IpumensieT TeopeMy O BHEITHHX yTJIaX MHOTOYTOJIBHHKA IPH PEIICHUHN 3a/1a4;
* Pemraer 3a/1aui Ha HAXOXKAEGHUE BHYTPEHHETO YIvia P JAaHHON BEPIINHE MPaBHILHOIO
MHOTOYTOJTHHHKA
* PemmraeT 3aaun Ha HAXOXK/IEHUE BHEIIHETO yTJa MPH JaHHOW BEPIINHE MPABHUIHHOTO
MHOTOYTOJIbHHUKA.
OOBsICHSET TEOPEMBI O CYMME BHYTPEHHUX M BHEILTHHUX YIJIOB MHOTOYTOJIbHUKA U O Tpa-
JYCHOHM Mepe yIiia IpH KayKA0H BEPIIMHE MHOTOYTOJIbHUKA. BBITIONHAIOTCS 3a0aHus JaH-
Hble B yueOHUKe. [Io Mepe 0CBOEHUS Ka)KIbIM YYEHHUKOM OIpPEACIICHHBIX HABBIKOB -
HabmoneHneM BezeTcsl (OpMaTHBHOE OLIEHUBaHKE. PEKOMEHIyeTCs BOCIIONb30BAThCS
3aJaHUAMHU JaHHBIMU B yuyeOHUKE, paOOUNMH JIUCTAMH JaHHBIMHU B JIOTIOJTHUTEIHHOM
nocobuu. BeIMOMHAIOTCS Uccaeq0BaTeIbCKHUE 3a1aHMsI JaHHBIEC B YUEOHHKE C yBEIHYe-
HUEM CTOPOH MPaBHJIBHOTO MHOTOYTOJNBHUKA, HAOIIOAACTCs YBEIHMUCHHUE IPalyCHOM
MEpBI KayKI0T0 BHYTPEHHETO yIiia, a TpayCcHasi Mepa BHELIHETO yIiia Ha000pOT yMEHb-
mraercsi. YToObl yOennThCsl MOHSUIM-IA YYEHUKHU 3Ty 3aBUCHMOCTb MOXKHO 331aTh BO-
npockl. Harmpumep, Kenynb roBopHT, UTO KaxAblil BHYTPEHHHN yroia 12-TH yroapHUKa
paser 170°,18-tu yrompauKa - 130°. Moxere 1 BBIOOBSICHUTH olIHOKY KeHyib He Tipo-
BOJISI HUKAKUX BBIYUCICHUI?
PexomenayeTcst pemieHue HUKeCIeayoLel 3a1aun.

? [Toxaxwure, YTO HE CYIIECTBYET NPABHILHOI'O MHOI'OYTOJIbHUKA, C BHYTPEHHUM
s YIVIOM paBHBIM }23". 3amaHue BBITOIHACTCS 110 (GOpMYIIe TPaIyCHOW MEphl
yIvia IpY OJHOM BEPIIHMHE TPAaBUIBHOTO MHOTOYTOJIBHUKA:
180°(n—2)
— = 123°,180°n = 360° = 123°n;  57°n=360°;n=6,3
Tak KaKk 4MciI0 CTOPOH HE LIEJ0€ YHUCIIO0, TO HE CYIECTBYET MPAaBUIBHOIO MHOTOYTOJIb-
HUKa ¢ BHYTPEHHHUM yriiom 123°.
Y.17 a) MoxHo nu cKa3arh, 4TO 3TOT MHOTOYTOJILHUK ITpa-
BWJIBHBIN. BelciynmiuBaercss MHeHUsI. B paBUIIBHOM MHOTO-
YTOJIbHUKE Mephl BCEX YIIIOB OJWHAKOBBIE. A B 3TOM
MHOTOYTOJIbHUKE BHYTPEHHHE YIJIBI pa3HOUM BEIMYMHBI. 3a/1auy
MOXXHO PEIINTh MPUMEHUB TEOPEMY O CyMMeE BHYTPEHHUX
. o — (]
yI10B MHOTOyTONIBHIKA. CymMMa BHYTpeHHHX yrioB: 180° - (7 —2) =900

x+2-160°+2-150°+2x+x=900° 4x+620° =900° 4x =280° x =70°

¥Y.17 b) 3amaqy MOXHO PEMINTE IBYMS CIIOCOOAM.
Kak TpeOyercs B yciI0BUH 3a1a4u IPUMEHUB CyMMY BHELLTHHX
yIJI0B MHOTOYTONbHUKA: CyMMa BHEIIHUX YIJIOB MHOTOYTOJIb-
HUKa paBHa 360°. BHemHne yriisl COOTBETCTBYIONIUE JaHHBIM
BHYTPEHHUM yriiaM paBHbI 55° u 17°. Ecnu yuecTs, 4TO yIiisl
125° u 163° uepenyroTcs MPOAOIDKASCh MEHATHCS OJMH Ha JT
YTO YHCJIO CTOPOH M YIJIOB MHOTOYTOJIbHUKA - YETHOE!

eTcs K mTYK 1o 125°, u B k mryk no 163°. 3Haun b

\

% : 55°+%-17° =360°; 72°-n= 360%-2; n=10
125° u 5 yroB o 163°. OtBeT: MHOT@{TrOIBHUK




Paooumii quct Ne 1

e Pewaem 3a0ayu Ha 6blYUCTEeHUE GHYMPEHHUX U BHEUIHUX Y2108 NPABUJIb-
HO20 MHO20Y2O/IbHUKA.

Nmsa

damuausa

Yucao

CyMMa BHYTPEHHHX YIJIOB IPABUJIBHOI'0 MHOI'OYI'0JIbHUKA

MHoro-
YTOJBHUK

Yucno
CTOPOH

KMCIIO OHaroHa-
el MCXOISIINX
3 OJHOW Bep-
ITAHBI

Yucio
BHYTPEH-
HUX yTJIOB

Bennunna on-|Benunna o-

Cymma HOTO BHYTPCHA{HOTO BHem(-

Hero yria (B |mero ynia (s

BHYTPEH-  [npapitbHOM  |npaBiibHOM

HUX YIJIOB [MHOTOYTOMb-  [MHOrOyrois-
HHKE) HUKE)

Cymma
BHEIIHIX
yIJIOB

Tpeyronbauk

AN

IpsimoyronbHUK

[TaTuyronsHuK

[lecTnyromsHIK

&

CerﬂbHﬂk

BocbMuyromsHuK|

ﬂeBﬂfm,}mK

JlecsTryTonbHUK

N YTOJIBHHUK

NS




Paoounii quct Ne 2

Nmsa damuausa Yucao

® Boiuucnsem GHYMPEHHUE U 6HEULHUE )2/lbl 8bINYKI1020 MHO20)Y20IbHUKA.

1. 13 Hmkecnenyommx CyKJ1IeHUN YKaXXUTe BEpHbIE U HEBEPHBIE.

a) Ecnu ymciio cTopoH MHOrOyrojgpHUKa YBEJIMYUTH B J[BA pasa, IpaJycHas Mepa
BHEITHETO yTJla YMEHBIIUTCS B J[Ba pa3a.

b) Bueninuit yron BOCbMUYTOIBHUKA OOJIbIIIE BHEIIHETO YIJIa YETHIPEXYTONbHUKA.
¢) Ecnu coennHuTh mociieaoBaTebHO CEPEANHBI CTOPOH MHOTOYTOJIbHUKA, UMEIO-
LIET0 pa3Hble JUIMHBI CTOPOH, TO MOJYYUTCS MHOTOYTOJIBHHUK C KOHTPY3HTHBIMU CTO-
pOHaMH.

d) YeTbIpexyrolbHUK ¢ KOHIPYSHTHBIMH CTOPOHAMH-TIPABUIIBHBIA YETHIPEXYTONb-
HUK.

€) YeThlpexyroiabHUK ¢ KOHIPY3HTHBIMU YITIAMH - IPaBUJIbHBIN YETHIPEXYTOJIbHUK.
f) TpeyroibHUK ¢ KOHTPYSHTHBIMU CTOPOHAMH MPaBUIbHBIN TPEYTOIbHUK.

2. Tlo naHHBIM yCIIOBUSM HaWAMTE, CKOJIBKO CTOPOH MMEET MPABHIbHBIA MHOTO-
YTOJIbHUK:

1) Cymma BHYTpEeHHUX YTJIOB KOTOporo paseH 1980°

2) Kaxxaplii BHEIITHUHN YTOJI KOTOPOTO paBeH 15°

3) Kaxnplii BHyTpeHHUI yroi KoToporo paBeH 108°

4) Cymma BHYTPEHHHUX YIIIOB KOTOporo paBen 3600°

5) Kaxnplil BHEITHUI yros KOTOPOro paBeH 24°

6) Kaxmplii BHyTpeHHHI YTOJI KOTOpOTO paBeH 135°

7) Kaxnplili BHyTpeHHUI yroi KoToporo paseH 160°

3. Ilo naHHBIM Ha PUCYHKE HalIUTE HEU3BECTHBIEC YIJIbl MHOTOYTOJIbHHUKA.




Ypoxk 87-92. Yyebnux crp. 123-131.
BrincanHble U oM CAHHbIE MHOTOYTOJILHMKH. 6 yaca

° I/I3o6pa>1<aeT BIMCAaHHBIC U OIMMCAHHBIE MHOTOYT'OJIbHUKH

* Ilpu peurenun 3a1a4 MIPUMEHSIET TEOpeMy 00 OTpelieNIeHHH LIEHTPa OKPY>KHOCTH BITH-
CaHHBII B TPEYTOJbHUK U OIIMCAHHBIA OKOJIO HETO;
e [{eHTp BIIMCAHHON U OIIMCAHHOM OKPY>KHOCTEU BBIPAXkKAET Ye€pPEe3 CTOPOHBI TPEYTOJIb-

HUKa;
* 3HACT CBOMCTBA YCTHIPEXYTOJbHUKOB BIIMCAHHBIX B OKPYKHOCTh U OITUCAHHBIX OKOJIO

HEro ¥ MPUMEHSET UX TPY PEIIeHUH 3a/1ad;
* Paauyc BnMCaHHON M OMMUCAHHOW OKPYKHOCTH BBIpaKaeT yepe3 CTOPOHBI YEThIPeX-
YTOIBHUKA.

HeoOxouMble epBUYHbBIC 3HAHUS

m BcrniomuHeT 3HaHUS O BRICOTaX, OUCCEKTpUCAX, MEAMaHAX, CPSIUHHBIX TIep-
MEHIUKYISIPaxX U PUCYET COOTBETCTBYIONINE N300PaKEHUS;

= Busel u cBOiCTBa Napasuienorpama;

m CBoiicTBa KacaTenbHON K OKPY)KHOCTH.

1-it yac. OOBsCHSIETCS ONpEIeIICHUE OMMCAHHOTO M BIMCAHHOTO MHOTOYTOJIBHUKA U
YYEHUKHU PUCYIOT B TETPASIX COOTBETCTBYIOIINE H300PAKEHMS.

’ 1. Uccremyst ToepeMsbl O IIEHTPE BITUCAHHONW M OTIMCAHHON OKPY>KHOCTH, BBISICHICTCS,
¥ YTO B TIOOOU TPEYTONBHUK MOYKHO BIUCATh M OITUCATh OKPY>KHOCTb.

2. UToOBI OMcaTh OKOJIO TPEYTOJIbHUKA OKPYKHOCTh CHavajia py-
CYIOTCSI CEpEeIUHHBIC MTEPIICHANKYIPHL. [[prHUMAs 32 IEHTP OKPYK-
HOCTH TOYKY IIEPECCUCHHSI CEPEAUHHBIX MEPINEHIUKYISIPOB, a
mMoOyI0 BepIIMHY TPEYroNbHHKA - 3a KOHELl pajinyca pHUCyeTcs
OKPY>KHOCTB. ITa OKPY>KHOCThH OyZIeT OKPYKHOCTBIO, OIMMCAHHOMN
OKOJIO TPEYToNbHUKA. LIeHTp OKPY>KHOCTU MOXKET OBITH BHYTPHU TpPE-
YTOJIbHUKA ¥ MOXKET JIEKaTh HA CTOPOHE TPEYTOIHHHKA.

HapHCOBaTh OUCCEKTPHCHI ero yrioB. [IpuHsB 3a HeHT
peceueHust OMCCEKTPUC U3 ITOM TOUKH K JTFO00H C

BbIcOTY: [IpoBeI€HHYIO BHICOTY IPUHSB 32 PaANYC
HOCTb. DTa OKPY>KHOCTb OYZIET OKPYKHQETHIO BITH
TPEYTOJbHUK.



“Ecnu onHa U3 CTOPOH BIHCAHHOTO B OKPYKHOCTH TPEYTOJIbHUKA TPOXOAUT Yepe3
HEHTP, 3HAYUT 3TOT TPEYTOIBHUK NMPSAMOYTOIBHEIN . Beimonuute 3aganus Y.3 u Y.4 Ha
IIPUMEHEHHUE 3TOTO CBOMCTBA.

] Pemrenus HCEKOTOPBIX BBﬂaHI/Iﬁ JaHHBIX B y‘l€6HI/IKG.

Y4 O6pamaeTCﬁ BHHMAHHUEC HA CO3AaHUC CBA3U MCIKY NaHHBIMU B 3a-
Aa4e 3JICMCHTaMU TPCYTOJIbHUKA U 3JICMCHTAMU OKPY>KHOCTH.

AABC  mpsAMOYroJbHbIH CropoHa JIeKUT Ha AUAMETpe B C
TPEYroIbHUK
BC=2AM =20 sm Menuana TpeyrojiibHUKa SBISETCS
TaKKe ¥ PAJTUYCOM.
AC?=B(C?>-AB? ITo Teopeme [Tudaropa
S =% AB- AC ITo hopmyne mIomamy TpeyroabHUKa

Pemas 3amaun oTHOCAIMECS K PeabHBIM JKU3HEHHBIM CHUTYaLUsIM 00paIiaercst
¥ BHUMAaHHUE Ha TO, B KAKOM CJIy4ae pelieHue TpeOyeT HaxoKAeHUE LICHTPa BIMCAHHOMN
OKPYXHOCTH, & B KAKOM OIHCAHHOM OKPYKHOCTH.

YueHukam MMpEeACTaBJIAOT ABa 3alaHUA

1) [Imanupyercs cOOpynuTh CTOJIO- 2) IlmanupyeTcs MOCTPOUTh TOPTO-
BYIO B TIapKe TaKKUM 00pa3oM, 4TOObI BBI LIGHTP PacIOJOKCHHBIA Ha OJ{UHA-
OHa HAXOJIMJIach HA OJIMHAKOBOM pac- KOBBIM paccTossHUH oT Tpex
CTOSIHAH OT TUIONIAJI0K JuIst UTphl. OT- MarucTpaibHbIX Opor. OTMETHTE MECTO
METHTE B TUIAHE MECTO CTOJIOBOM. TOPTOBOTO IICHTPA Ha IUIaHE.

1 urposas mIomaaKa

. 2 WrpoBas IJIOMIaIKa

. 3 urposas IJIOMAIKa

O06ocHyiiTe CBOM MHEHHSI TEOMETPUIECKUMH CBOHCTBAMHU.

2-ii yac. PexoMeH1yeTcs MOAroTOBUT IIJIaKaT OTOOpaXaroluii (POpMyJIbl 175l HAXOXKIe-
HUS pajinyca ONMCAHHON OKPY>KHOCTH OKOJIO TPEYTOJIbHUKA U BIIMCAHHOM OKPYK
CTH B TPEYToJbHUK. Permraercs 3agaum ¢ IpUMEHEHHEM ATHX (1)0pMyJ1B

2S
atb+c
A C
3neck a, b, ¢ - CTOPOHBI TPEYTOIbHHKA, S TLIONIA,
®dopmyna ['epoHa 1715 BRIYUCISHYS IIQIIAN TPE]

S=\p(p -a)p WP -¢)

b




Y.8.a) Pemenue. Vccnemnyercs eHTP OKPY)KHOCTH BIIMCAHHOW M OMTHUCAHHOM
®  OKOJIO PAaBHOCTOPOHHEIO TPEYrojibHUKA. BhIACHAETCS, YTO B

B OTOM CJIydac LCHTP BIIMCAHHOU M OIMCAHHOM OKPYKHOCTH COB-
nagaroT. 2Tto0 YTBCPIKACHNUC OCHOBBIBACTCA TCOMCTPUICCKUMU

‘\Q'
_‘._-_-_-_-_-

cyxneHussMu. ITocKonbKy MeInaHbl pABHOCTOPOHHETO TPEYTroJib-

Ny

HMKa TaK)Ke SBIIICTCS M BEICOTOH U 6HCCCKTpPICOfI TPEYTroJIbHUKA,

(-

3HAYMT EHTPBI TUX OKPYKHOCTEH JTOJDKHBI OBITh B OJHO#M TOuKe, A

<i

B TOUKE MEPECEUCHUI MeInaH, KOTopas IEIUT KaXAyl0 MEAUaHy B

otHomeHnu 2:1, cautas oT BepmmHbl. 3Ha4nT, BO : OH= 2: 1.

Jist paanychl BIUCAHHOW M OIIMCAHHOM OKPY>KHOCTH OKOJIO PABHOCTOPOHHETO Tpe-
YIOJIbHUKA BEPHBI CIAEAYIONUIHE POPMYIIBL: + = OH=? ‘BH; R=0B :% -BH

Kak cnenctBue orMedaeTcs 4To pajuyc ONMUCAHHONW OKPYKHOCTH OKOJIO TPEYTrOJbHHUKA

B JIBa pa3a OoIbIIe YeM paJinyC BIIHCAHHOM.

Y.9. Pemenne. a) 3agaua perraeTcs ¢ MPUMEHEHUEM CBOMCTB KacaTeTHON K OKPYK-
HOCTH . BhisicHsieTcst, uTo Ha pucyHke yerpexyroibHuk CDOF - kBagpgr. Ilpanmas

OTIpeAiesIgHHbBIC 0003HAUYCHHS TTUILETCS PaBEHCTBA! o
rtm=b m Ec
m+n=c b b
CJIOXUB 3TH PaBEHCTBA MOWICHHO MOYHO MOJYYUTh (GOPMY.ITY l r .

JUIsl pailyca BOMCAHHON OKPY>KHOCTHU B MPSIMOYTOJIBbHBIN Tpe- Cr e g B
yrompuuk. r= —dtb=c

2

V.10. pemenne 3a1a4u BBITIOIHSAETCS COTIACHO JAHHOM MOCIIEABOTEIBHOCTH B y4eO-
Huke. O0o01aeTcs: onpenesieHus, TEOPEMbl, CBOWCTBA MCIIOIb30BAaHHbBIE BO BpeMs pe-
LICHUS 3a/1a4U.

1. LleHTp BIIMCaHHOW OKPY>KHOCTH B YTOJI HAaXOMUTCS HA OMCCEKTPHUCE 3TOTO YTOJIA.
OT0 yTBEpKIeHIE MOXXHO OOOCHOBBIBATH TE€M, UTO JIF00as TOUKa Ha OMCCEKTpHCe HaXo-
JUTCS HA PABHOM PACCTOSHUM OT CTOPOH 3TOTO YIVIA.

2. buccekrpuca yria TpeyrojabHUKa AEIUT IPOTUBOIEKALIYIO CTOPOHY Ha 4aCTH, IIPO-
MOPLMOHAJILHbIE MIPUJIEKALIIM CTOPOHAM

3. Ilpu3Haku ogoous NpsMOYTOJIbHBIX TPEYTOJIbHUKOB.

V.11. BBITOIHSIETCS KaK OOIIEKIACCHBIA IEATEIHLHOCTD. yT-IeHI/IKI/I‘ JISIT
JAHHOMY YKa3aHHIO ¥ IPUMEHSIOT [IPH PEIICHUU 3a1a4n. AH@I0r BBINDTHSIONCS
3amaun ¥Y.12. vo V.14, Y4eHUKr COBMECTHBIMH 00CYX SIMIT HAaXO, OpMYITy O

T a4

CaHHOU OKPY’KHOCTHU OKOJIO TPEYTOJIbHUKA U PUMRHSIO elIeH

\




Paooumnii iuct Ne 3

Nms damuans Yucao

® Pddubel OprJfCHOCWleﬁ BNUCAHHBIX 6 MPEY2O/IbHUK U ONUCAHHbBIX OKOJIO
mpeycOo/lbHUKA 8blpa;caromcss CmopoHamu mpeycoibHUKA.

Ha pucynke B npsIMOYTOJIbHBIN TPEYTOJIbHHUK BIHCAHA OKPYXK-
HOCTB U OIHCaHa OKOJIO Hee

1) Hanmmre popmMyity 3aBUCUMOCTH CTOPOH @, b, ¢ IPSIMOYTOJIBHOTO TPEYTOJIb-
HUKa (¢ TUIIOTEHY3a) OT PaJInyCOB BIIMCAHHBIX OKPYKHOCTEH.

2) Haiinute paauycsl BIMCAaHHOW M ONMCAHHON OKpPY’KHOCTEH, 3Hasl YTO CTO-
POHBI TpEYroJbHUKA paBHbI 5; 12; 13 eqununam.

Harmmmure kakumMu u3 YKa3aHHbIX HUXKE TCOPEMAMU BbI IOJIb30BAJINCh.

Brnucannble yribl COOTBETCTBYIOIINE Yroi, BIIMCAHHEIH B OKPYKHOCTb PaBEH
OJTHOM M TOH K€ yre KOHIPY3HTHBI. IIOJIOBUHEC TPalyCHOU MCDPEI COOTBET-

CTBYIOLLEH JYyT'H WM )K€ IOJIOBUHE I'pa-
JIyCHOM MephI LIEHTPAJILHOTO YIJIa.

A

O

OTtpe3ku IByX KacaTelIbHbIX, IPOBEJEeH-  Ecin auaMerp OKpyKHOCTHU IepHeH-
HBIX K OKPYKHOCTH U3 OJHOW M TOW kK€  JHUKYJISIPEH XOpJE, 3HAUUT IHAME
TOYKH K TOUKaM KaCaHHsl, KOHTPY3E€HTHBL.  SBISAETCS CEpel




¥Y.15. a) Haiiure paanychl OKPYKHOCTEH BIIHCAHHON M OMIMCAHHOMN OKOJIO OKPYKHO-
ctu ctopoHamu 13 sm, 14 sm, 15 sm
Pemienne: CHavana Haiizem miomaab TpeyrojibHUKa 1o ¢popmyse ['epona.

_atb+c _ 13+14+15 ~91
R 3 =

S=\p(p —a)(p — b)p — ) = 2121 - 13)21 - 14)21 - 15) =
—\21-8-7:6 = \7-3-8-7-32 = 324272 =347 = 84 (sm?)

Pannyc BnucaHHOU OKpYKHOCTH:

28 2-84 2-84

9

T avbre DBrla+is | 4 M
. bc 13-14-15 1
P . R=-492¢ _ =8
aInyC OMMCAHHOW OKPYKHOCTH 4S 184 g (sm)

3-bl1id, 4-blii yac. MccnenyroTcst CBOMCTBA YeTHIPEXyTOJIHHIKOB BIMICHIBAHHBIX B
OKPY2KHOCT U OIIMCAHHBIX OKOJIO HEE
atb

Y.20 b) Cpennsist aMHUS:

2
PaBHOGeIpEeHHAas Tpanenys ONUCcaHHas OKOJIO OKPYKHOCTH: &
ctc=a+b = 2c=a+b C:a-i-b i
B

2

To ectb, cpenHsist TMHNS paBHA OOKOBOM CTOpOHE

b
c
Y.21. PeweHwue: a) 1o nauusv tpaneuus ABCD paBaoGo- T C2
kas: AB = CD = 10. Otpe3ku KacaTeIbHBIX, IPOBEACHHBIX U3 M N
ofHOM ToukH KOHIpy3HTHBL: DK =DN =8. CT=CN =2, 8
A D
K

Torma BC =4, AD = 16 1 mepuMeTp Tpamnernu
P=4+16+10+10=40.

IIpoBenemM BhICOTY Tpareluu Kak mokasaHo Ha pucyHke. [1o B 4 C
teopemy ITudaropa nmeem: 1 = V102 — 62 = 8.
Ilnomans Tpanenuy paBHa MPOU3BEIAEHUIO CPEIHEN IMHUM Ha 10 10
BBICOTY:

1TZ +4 o A D
S= 5 8=280 6 6

5-i1, 6-ii yac. Vccnenyercss BO3MOXKHOCTH BOHMCATh WK ONMKUCATh OKPYKHOCTH OKOJIO
MIPaBUIIBHOTO A -YTOJbHUKA. TaK jke NCCIeyeTCs CBSA3b MEXKITy CTOPOHAMH TIPAaBIIIEHOTO
N-yrojibHUKA U paJuycaMu OMHUCAHHOW U BIMCAHHOU OKPYXHOCTEH:. YUECHUKM) CAM

CTOSITENIHO THIITYT 3TH (POPMYIIBI IS CITy4ast, Koraa n =3; 4; 6.

D.26. 1.

— a a

25in60° 3 2tg60° ~ 243

MoxHO ObLITO ObI BOCIIOJIB30BAThLCS T
KareT Jexarieil npotus yria 30° pase



Paooumnii auct Ne 4

Nmsa damuiausa Yucao

® 3naem ceolicmeo uemoslpexy2cojlbHUKOB 6NUCAHHBIX 6 OKPYIHCHOCMb U ONU-
CAHHBIX OKOJIO OKPYIIHCHOCMU U NPUMEHAENT 6 peUleHUU 3a0ad.

1) Teopema. Eciiu B OKpY>KHOCTb BIIMCAH MapajuieuIorpam, TO 3TO MPSIMOYTOJIbHUK.

Hano: AC u DB - nuamerpsi. A B
O - LeHTp OKPYKHOCTH. X
OA, OB, OD, OC - paamnychl OKpy>KHOCTEH. A v

2) Haitnute HeU3BECTHBIE YIIIBI.

105°
a) b) @ c)
o
3)  Jtamo:—AD = 60°, BC || EF B \.C

EF - xacarenpHas. (

Haiigure: ZADC = A
ZCDF =
/ZC= . o
A= E

D F

N




OopaTuTe BHMMaHne! Paanyc okpy>KHOCTH OMMCAaHHOW OKOJIO MPaBUIIBHOTO Tpe-
yroJbHUKA B 2 pa3a 0obliIe paguyca OKpY>KHOCTH BIIMCAHHOTO B 3TOT TPEYTOJIbHUK.

2. Jlnst mpaBUIIBHOTO YETHIPEXYTrobHUKA (KBagpara) TO ecTh AJs 11 = 4
a a a a

R=—""—="4% = ———=

2sin45° 2 2tgd5° 2

OopaTute BHUMaHue! CTOpoHA IPABMIIBHOTO YETHIPEXyToIbHUKA (KBajJpara) B JBa
pa3za Gosbliie pagnyca BIIMCAHHOTO B ATOT YETHIPEXYTOJIHHHUK.

3. s 0paBUIIBHOTO IIECTUYTOJIBHUKA, TO €CTh IJIsl 1 = 6
_a _ a a3
R="sin30° — ¢ T
Oo0paruTe BHMMaHue! Pannyc OKpy>KHOCTH, OMUCAHHOM OKOJIO MPaBHJIBHOTO IIECTH-
YTOJIbHUKA, PABEH CTOPOHE.

Ypok 93-96. YueOHux ctp. 132-138. Ilinomaas npaBUIbHOIO
MHOroyrojbauka. Qdo6marmnue 3aganus. 4 yaca.

@ * Pa3nenuB mpaBUIIbHBIN MHOTOYTOJIBHHUK Ha TPEYTOIBHUKH MHIIET (OPMYITY 3a-
BUCUMOCTH IUIOLIAIM MHOTOYTOJIbHUKA OT €r0 MEPUMETpa U anogeMbl.

¢ Ilpumenss ¢popmyily MIoIaaN MPaBUILHOTO MHOTOYTOJFHIKA PEIIAeT pa3HbIe 3a/1auu.
° 3HaeT NpaBWJIO NAPKETUPOBAHUS U IIPUMEHSET IIPU PELLICHUH 3a/1au.

MomMmeHTBI Tpelyroue BHUMAHUS
Dopmyitsl S =—-nah uia ke S =7 Ph J1s BBIYUCIICHHS IO PaBUIIb-
HOT'O MHOTOYTOJIbHHKA BBIBOJUTCSI OOIIEKIIACCHBIMH OOCYKICHUSIMH.

MoxHO Hanucarh GOpMyNTy Uil BBIYUCICHUS TUIOIIAAH MHOTOYTOJIBHUKA, €CITU H3-
BECTHBI €r0 a) CTOpOHa; b) pannyc BIUCAHHOW OKPYKHOCTH; C) Pajinyc OMMCAHHOM
OKPYXHOCTH. M3-3a CIOKHOCTH 3TUX (POPMYJ HET HEOOXOAMMOCTH B UX 3alIOMHUHAHHH.
OpnHako, OTBOIUTCS BpeMs NIl pelIeHus 3a7ad Takoro THIA.

[Inomane MHOrOyroJIbHUKa MOKHO BBIYMCIUTD, €CIIM U3BECTEH pPajlnyc
BIIMCAHHOW WJIM ONIMCAHHOW OKOJIO MHOTOYTOJIbHHUKA OKPYKHOCTH, <
WJIM K€ CTOpPOHA. 7
VY4eHHK MOHMMAaeT PaBeHCTBO amodeMbl pajnycy BIUCAHHON
» OKPYXHOCTH. a

Vuenuk IMOHUMACT, YTO COCANHUB LHCHTP MPABUIBHOTO MHOTOYTOJIBHUKA C €TO BEPIIL

HaMH, MOXHO IIOJTYYUTb # PAaBHOCTOPOHHHUX KOHTPYSHTHBIX TPCYTrOJIbHUKOB, C
HalTH mIom@anab OAHOIO M3 3TUX TPCYTOJIbHUKOB, TO MOXHO HaﬁvIHO b M
YTOJIbHUKA. .HOBTOpSIIOTCH (l)OpMYJ'IBI JJI BBIYUCIICHUS TJIOMaau Tp bH
1 1 .
S= - ah, S= —-absind, S= \p(p — a)(p— bYW - ¢)

2
“ BLIBECT
B

[lo ypoBHIO 3HaHMH, yUEHUKAaM, MOKHO TOPYyUHT
CaHHOW B MHOTOYT'OJIbHUK M OIIMCAHHOM OKOJIO MHOT(
MHOT'OYTOJIbHHKA, 3aBUCUMOCTH IIEPUMETPAOT COOTBG
13 HUX JIaHBl HWXKE KaK 00pa3Lbl.




(I)OpMy.Hbl AJIs BBIYMCJICHUA TUIOIHAAN NMPABUJIABHOI0 MHOIOYIroJIbHUKA:

q)OpMyHa 3aBUCHUMOCTH IIOIIa/ I MHOT'OYTOJIbHUKA BIIMCAHHOI'O B OKPY>XKHOCTB OT pa-
JIMYyCa OKPY>KHOCTH.
1 . 360°
S, =—nR?sin ——
2 n
dopmyiia 3aBUCHMOCTH TUTOIIAIH MHOTOYTOJbHUKA OTHCaH-
HOTO OKOJIO OKPY>KHOCTH OT pajiiyca OKpPYKHOCTH:

180°

Sy = n r’tan

[IpuHsB paguyc OKpy>KHOCTH # = 1, HOCTPOUB TaOIMILy TOKa3bIBAIOILYI0 HAMMEHOBAHHE
MHOT'OYTOJIbHUKA, YHUCIIO CTOPOH, IEPUMETP U IOIYTIEPUMETP - AJIS ONIPEeICHUs Yhcia
T, MOXKHO IIOBTOPUTH M C YUEHHUKaMHU HCCIIE0BaHUE MPOBeAeHHOE ApxuMmenoMm. s
HCCIeI0BaHus TabIMLa IPUBEICHA HA CIICAYIOIIEH CTpaHuLE.

a) (DopMyna JJId BBIYMCJIICHUA NMIEPUMETPA NPaBUIIbHOIO MHOIOYTIOJIbHUKA BIIMCAHHOT'O
B OKPYKHOCTb: . 180°
P =2Rn sin

b) @opmyina ISl BBIYKCICHHS IEPUMETPA MPABUIBHOTO MHOTOYTOJIbHUKA OTIMCAHHOTO
OKOJIO OKPYXKHOCTH:  p — 2,1 tan 180°

n
Tabnuua Juist onpeiesieH s Yuciia 7

Taoauna 1

TpeyronabHuk

Kganpar

[Iatuyronbuuk

[IlecTnyronbHUK

Bocbmuyronsauk

JBenasaru-
YTOJIBHUK

24-yroJNbHUK ”

48-yroapHUK

96-yroinbHUK

@opmyna Juisl BBIYUCICHUs IEPUMETPA HpaBﬂﬂbwﬂ

. e]
B OKPY’>KHOCTb: P=2Rn sin 180
n




Paooumii quct Ne 5

Hmsa damuausa Yucao

® Paouycsl OKpyscHOCMel 6NUCAHHOU 8 MPey2OlbHUK U ONUCAHHOU OKOJI0
Mpey2onbHUKA 8bIPadicaem 4epes3 CImopoHy mpey2onbHuKd.

1. Ha pucyHke okono kBajpara co CTOPOHOH PaBHOM 2 ¢M OIH-
caHa OKpY»HOCTb. HaiiiuTe oTHOLIEHHE 1011 COOTBETCTBYIO-
LIEro Kpyra K IUIOLIa Iy KBaJpara.

2. Ha pucynke n3zo0pakeH KBaJpaT BOUCAHHBIN B OKPYKHOCTh
¢ nuamerpoM 12 cM, a B KBaJipar BIuMcaHa OKpy>KHOCTh. Haiinure
OTHOILIEHUE TUIOMIAAEH COOTBETCTBYIOUINX KPYTOB.

3. Ha pucynke u300paxeH Kpyr BIHCAaHHBII B poMO C AMaroHa- N
asamu 6 cM u 8 cm. Haiinure oTHOmeEHue miomaau pomoa K mio- { }
1aaiu Kpyra. ~~

4. B narepe TypuUCTbI COOPYAWIN
6 majaToxk TakuM o0pa3oM, YTO
COCeTHME MaJlaTK! ObLIM JPYT OT
Apyra ¥ OT KOCTpa Ha OJMHAKO-
BOM paccTostHuu. Eciu onu yBe-
JMYaT PACCTOSHHE OT MaJlaTOK
710 KOCTpa B 2 pa3a, TO KaK U3Me-
HUTCS IO Jarepsi?

Jlis pemieHuns 3aja4y BOCHONb3yHTECh
PHCYHKOM.




Taoaumna 2

TpeyroabHuk

KBagpar

[IatuyronbHuk

[ectuyronsHUK

BOCBMI/IyI‘ OJIbHUK

JIBeHaamaTu-
YTOBHUK

24-yronbHUK

48-yronbHUK

96-yroabpHUK

[lepumeTp npaBUIBLHOIO MHOTOYTOJIBHUKA, OIIUCAHHOTO

180°
n

OKOJIO OKPYXKHOCTH: P =2rn tg

YyeHukam 0OBSICHIETCS MPABUIIO MapKeTUpoBaHus. [Ipu mocTpoenun Guryp psaom
IPYT ¢ IPYTOM CyMMa YIJIOB ¢ OOIIel BepIIMHON I0/KHA OBITh paBHA 360°. DT0O BO3-
MO>KHO JIMIITH TIPH UCITOJIb30BAHUH OJMHAKOBBIX QUTYP - poMOa (KBajapara), paBHOCTO-
POHHETO TPEYTOoIbHUKA U MPABIIIBHOTO IIECTHYTOIbHUKA.

[TapkeTupoBaHme, y30pbl N3 TEOMETPUIECKHX (DUTYP, pe3b0a Mo IepeBy 3aHUMAIOT BaK-
HOe MecTo B McimaMckoM BcKyccTBe. B pa3HbIx paitoHax PecryOnukyn MOKHO BCTPETHTH
MEYeTH U MaB30JIeH YKpalleHHbIe 3TUMH y30paMu. PekomeHryercst 1aTh y4eHUKaM B Ka-
YeCTBE MPOEKTHON paboThI 3amanne cPoTrorpadupoBaTh ATH MAMITHUKH U y30PHI Ha
HUX, 3allMcaTh HAa KOMITBIOTEP, CHOBA HAPHCOBATh WX W OMPEIEIUTh T€OMETPUIECKIE
CBOMCTBA TUX Y30POB.

MeTOI[quCKHe PEKOMCHAAIUHN JIJIS1 BBIMTOJTHCHU S HEKOTOPBIX BaHaHHﬁ.

"  V¥.16. (cTp. 136) Haiigure oTMeueHHHI yrom X.

Mepe KaxJ0H OTMEYEHHOW TOYKH YUYEHUKHU OMpejiel
HussMA. Hampumep, a) yrou x sBisieTcst o01eBep
YIJIOM IIECTHYTOJIHHUKA H OJTHUM BHYTPEHHUM YT.
OJTHOM BEpIIMHE MPABUIHLHOTO IIECTH bHUKa PIIMHE TPaBUITb-
HOTO BOCHBMUYTOJBHUKA = 360°



180(n — 2)
Yroi1 ipu O/IHON BEPIINHE IPABUIBHOIO WECTHYIONbHAKA = —— —— = 120°
180(n — 2)

p =135°

VYron npu 0AHOM BepLIMHE NPaBUILHOIO BOCBMUYTOJIbHUKA =
[Ipu BBIMOMTHEHNH 3aAaHUH OOpalaeTcsi BHMMaHUe HaBbIKaM YCTHOTO BBIYMCIICHUS Ipa-

AYCHBIX MCP 3TUX YIJIOB.

Zx +120°+ 135° =360° x=105°

Pemenue 3alIaHHI7[ TAKOT'0 TUIIA BAKHO IS PCIICHUA MHOTHUX IMPAKTUYCCKUX )11/13a171Hep-
CKHX 3aJa4. YyeHuku PUCYIOT 3THU (1)1/11" YPBI Ha KOMITBIOTCPAX U MMOBTOPSAIOT UX. YyeHuku
IIOHHUMAIOT, YTO CO3JaHUEC DTHUMHU (1)I/Il"ypaMI/I IIyCTOT OIPCACIICHHOTO BUAa MOXCT OBIThH
HCIIOJIb30BAHO B MMapKECTUPOBAHUU. Mor YT OBITH BBIOJIHEHEI 3aJaHus Ha BBIYUCJIICHHC
YTIJIOB IMOJIYUCHHBIX 3TUMU ITyTOTAMMU. OTH HaBBIKU UMEIOT OrpOMHOC 3HAYCHUC IIPH BbI-
TMOJIHCHUHU I'PaBUPOBOYHBIX pa60T Ha KaMH€ WJIN Ha ICPCBE.

?

5 Y.9. (ctp. 138) Pemenne. a) YuuTuBas cCBOWCTBa
KacareabHOU

AP=AT=x, BP=BQ =y,
0603n0unB CT = CQ =z, 10 TaHHBIM:

x+y=10,
y+z=17,
x+z=21

Cn0XWB MOYIEHHO MOJIy4aeM:

2+ y+z)=48; x+ y+ z=24.

Ecnu yuntuBare x + y = 10 B nocinensem pa-
BEHCTBE MoJly4aeM z = 14; yuutsIBas

y+ z=17 nonydaeMm x = 7; yunteiBad x + z =21 Haxogum y = 3 . 3Hauut, AP =AT=7

(cm), BP=BQ =3 (cm) CT=CQ =14 (cm).
b) O6o3nauns BM = BN =¢, CN = CK =d, u yuutsBas, uto AM=AK u BC &= E%

A

CN, TO MOXKHO ITHCATh CHCTEMy ypaBHeHuii kak § T d =17

PemuB cucremy Haxoaum, uro =14, d=3 21+d=10 +¢
Orto 3Ha4uT, uto BM=14 (cMm), CN = CK =3 (cm). \1
» AAB JI0

¢) CHauana HaiiieM paJnyc BIIMCAHHON OKPY>KH BO B
VI

TpeyronpHuka cropoHamu 10 cm, 17 cm, 21 cm e [gpona 6

\



S=\p(p —a)(p-b)p-c) =24(24-10)24 - 17)(24-21) =84 (sm?)

C moMotbro (popMyIbl AT HAXOKIEHHUS palyca BIIMCAHHOW OKPYKHOCTH

. 28 _ 2-84 =2'84=35(sm)

atb+c 10+ 17 +21 48 ’
ITo cxompky AATO1 ~AAKO: , 3HAYUT OTHOIICHHE CTOPOH OYNET:
O, T _ AT 3,5 7 _
———=——— orcioga ———=— OLK=12(cMm
0:K ~ AK 0K ~ 24 (cm)
¥.12. (cTp.138)) IlenTpoM OKPY>KHOCTH BIIMCAHHOTO B TPEYTOIBHUK SIB- B
JISICTCS TOUKA [IepeceyeH s OMCCEKTPUE yIiIoB. B paHOCTOpOHHEM Tpe- [ /o .
YTOJIbHUKE OUCCEKTPHUCA SBIISICTCS TaKXKe U MeinaHoi. [1o cBoMcTBY K
MeauaH TpCYFOJ'ILHI/IlKa BO:0D= 3_: I, ©

_ _lpn_1;_13 A

HOBTOMyr—OD—:;BD—?h—? D C

Ecmm EF - kacarenpHast K 00JIbIICH U K MEHBIIICH OKPYKHOCTEH, TO
AABC ~ AEFB. Tak kak BK =KO =0OD =r, To BK= 33-

MeHnbI1ast OKpY>KHOCTh TIOKa3aHHasl B YCIIOBUH - 9TO OKpPYXHOCTh BriicaHHasi B AEFB
U TaK KaKk B PaBHOCTOPOHHEM TPEYTOJbHUKE OMCCEKTPHUCA SBIISICTCS TAKKE U MEHa-
HOM, TO MO CBOMCTBY MeANaH
n=0K=+BK=-3
3 18
¥Y.12. c) LleHTpbl OKPYKHOCTEH JIe)KaT Ha OUCCEKTPUCE OCTPOTO YIIIa MPSIMOYTOJIb-
HOTO TEYTOJIBHUKA. Paiiyc OKpy>KHOCTH BIIMICAHHOW B MIPSIMOYTOJHBIA TPEYTOIBHHUK.
_atb—c _3+4-5_
r= = =1
2 2
OK=KC=1 BK=3-1=2
Tak xak ABOK ~ ABMN u MN = x, BN = 2x. Torna
BM =xV5, BO=BM + MO =x\5 +x+ 1. C apy-

roit ctopons! u3 ABOK 1o Teopeme [Tudaropa A =
BO=+5 x\5+x+1=15 3 1 C

(W51 yo Bl (B 5-25 315

_ V5
YTt 5-1 4 \




Tabnuna kpurepuii 601b110I0 CYMMAaTHBHOIO OLICHUBAHMA 110 pasjeiy 6.

Ne Kpurepun 3ameuaHus

MHOTrOyroJIbHUKH KiIaccu(GUIUPYET O YUCITY CTO-
POH, 10 BOTHYTOCTH WJIX BBIITYKJIOCTH

Pemraer 3amaun Ha cyMMy BHYTPEHHUX M BHEIIHUX
YIJIOB MHOT'OYTOJIbHUKA.

N3o6paxkaeT mMpaBUIIBHBIN MHOTOYTOJIBHUK, PEIIaeT
3. | sajaun na MEPUMETP U IUIOLIA/ (b MHOTOYTOJIbHUKA

B TpeyronpHUK BIUCBHIBAET OKPYKHOCTh M OKPYXK-
HOCTB OIMCBHIBAET OKOJIO HETO.

Bripaxaet ¢opmynoii 3aBUCUMOCTb pagnyca COOT-
5 | BETCTBYIOLICH OKPYXXHOCTH C IUIOLIAJIBbIO, IEPUMET-
pPOM, CTOpPOHAMH TpPEYrojbHHKA BIIMCAHHOTO B
OKPYXXHOCTb U IPUMEHSIET NIPU PEIICHUH 3a1a4.

3HaeT CBOWCTBA YETHIPEXYTOJbHNUKA BIHCAHHOTO B
6. OKPY’KHOCTb M OIHCAHHOTO OKOJIO OKPYKHOCTH U
IIPUMEHSET B PELLIECHUU 3a/1au.

Pajnuyc BrimcaHHOMN B YETBIPEXYTOJIbHUK WIIN OITUCAH-
7 HOM OKOJIO He€ OKPY’KHOCTH BBIPA’KaeT 4epe3 CTOo-
POHBI YETBHIPEXYTOJIbHUKA.

NS



Ypok 97. 3aganus cyMMaTHBHOIO OLIEHUBAHMS 110 pa3jaeny 6

1. HaiiauTe 4rciao cToOpoH NpaBUIIBHOIO MHOTOYTOJIbHUKA, B KOTOPOM BHYTpPEH-
HUH yron OoJiblie BHEIIHETO B 3 pasa.

A) 6 B) 8 Q)7 D)9

2. CKOJBKO CTOPOH UMEET MPaBUIbHBIA MHOTOYTOJIBHUK, €CJIM CyMMa BHYTPEH-
HUX YIJIOB paBHa 1620° ?

A) 11 B) 7 09 D) 10
3. CkonbKo AMaroHajeil MMeeT MHOTOYTOJIBHHK, €CJIN YUCIIO JUaroHaiei uexos-
LIMX U3 OJHOM BEPIIMHBI PaBHO 5.

4. Haiigute oTHOIIEHHE BHYTPEHHOTO yIJIa IPaBUIBHOTO 20 - yroJbHUKA K BHEIL-
HEMY yIiy.

A)9 B) 8 C)7 D) 10

5. Ilo pucyHKy HaiiiuTe CyMMy X + .
A)40°  B) 30° 0)20° D) 60°

6. Touka O - IEHTp MPaBUWILHOTO MATUYTOJIBHUKA

B
ABCDE. ITnomans uyersipexyronsuuka AODE paBHbI
24 cm?. Haiinure tiomans naruyronbauka ABCDE. A ¢ ///

A)36em? B) 48cm? C) 24cm? D) 60cm?

@)

E D

7. Hatigure anodemMy npaBUIIEHOTO MHOTOYTOJIBHHKA, TIONIA (b KOTOPOTO paBHa
180 cm?, a mepumetp 60 cm.

8. OKO0JIO OKPY)KHOCTH C PaIiyCcoM 3 CM OMUCAH MPABIIBHBI MHOTOYTOJIEHUK
iomnianeo 24 cm? Haliaure mepuMeTp 3TOr0 MHOTOYTOJTBHHKA. -

9. YcTaHOBUTE COOTBETCTBUE:

1) NpaBUILHEINA NATHYTOAEHUK /) CyMMa BHYTPEH THioB paBR@S40°

2) NpaBUIbHBINA NIECTUYTONRHUK —B) CyMMa BHY@RgHHMX B paBHAT080°;
X YI.

3) npaBunbHEIH BockMuyroibauk C) CymMa BHY h paBHa
D) ShyTpenHniigfOIQombIe

Hero yriia Ha 50%.



10. HaiinuTe rpaaycHyI0 Mepy caMOro OOJBIIIETO BHEUTHETO yIiia MIeCTUYTOIbHUKA,
€CJIM BHyTpEHHHUE YIIbl OTHOCATCA Kak 3 :4:5:6:7:77

11. ABCDE - npaBuJIbHBII ECTHYTOJIBHUK.
AF=FB
Ecmu ZAFB = 100°, natinure L/ FBC =?

E

12. Bo BHyTpb KBaJpara BIIUCAHA OKPYKHOCTH C PAIIyCOM
24 cMm. A B OKpY)KHOCTb BIIHCaH TpeyroibHuK. Halinure nepu-
METp TPEyroJbHUKA. .

13. Haiigure paanycbl BHUCAHHOW U ONTMCAHHOM OKPYKHOCTEH B MPAMOYTOJIbHBIN

TPEYTOIBHUK C KaTeTaMu 6 CM U 8 CM.
A)3cmu2cMm B) Scmu 2 cm C)Scmu3cm D)4 cmu 3 cMm

14. Tlon krocka uMeeT npaBuiIbHYI0 12-yroneHyto ¢popmy. PaccrosHue ot rieHTpa 110
BEpIINHBI 12-yronbHUKA - 4 MeTpa.

1) Haitnure momaap mojia KHOCKA.

2) Hocku kaxao# ¢ miomiansto 0,2 M2 npogarores mo 10 mryk B ynakoBkax . Ecnu u3-
BECTHO, uTO 4% Marepuaia uaeT Ha OTXO/, CKOJIBKO TAKUX YIAKOBOK JOCKH HYXKHO
JUIS TI0J1a Krnocka?

15. YcTaHoBUTE COOTBETCTBHE.

1) nATHYTOEHUK A) V3 ogHO# BepIIMHBI HCXOAT 6 TUaroHalel.
2) CeMUYTOIBHHUK B) U3 ogHOM BepIIUHBI UCXOAAT 4 JHarOHAIEH.
3) AEBSTUYTOIHHUK C) Yucio Bcex nuaroHaineil paBHo 5.

D) UYwncno Bcex quaronaneit paBHo 14.

16. HaiinuTe paanychl OKpYKHOCTEH BITUCAHHOHN M OTIICAHHOM OKOJIO paBHOOEIpE,
HOTO TpEyrojbHHUKa ¢ ocHOBaHMeM 10 cM 1 60KOBOM cTOpOoHOH 13 cM.

17. Bo BHyTpb Tparnenuu ¢ oCHOBaHUSIMU 4 cM 1 12 cm
BIHCaHa OKPYXHOCTb.

a) Hailigure pagnyc okpyKHOCTH

b) OKpyKHOCTB TOYKOI KacaHHUs OTPE3KH JCITUT
CTOPOHY € OOJbIICH TMHON?

¢) Haiinurte miomaas Tpanenuu.




7 HepaBencrBa

Tabnuua muIaHupoBaHus 1o 7 pasjaeny.

IHoypou-
Cranpaprsl Vpok Ne Tema Hble YueOHUK
coep:KaHus wacLt cTp.
Cucrema TUHEHHBIX
2.1.2. 3anuchiBaeT M| 98-100 |HepaBeHCTS. 3 [139-142
peraer AaHHOC COBOKYITHOCTh HEPABEHCTB
NPEUIOKEHUE B BUJIE
CHCTEMBL JIBYX JH-| 101102 | HepaBeHcTBa ¢ MOmysieM 2 | 143-144
HEWHBIX HEPABEHCTB C
OJIHOM MEepEeMEHHOM.
2.2.3. Pemaer kBaj-| 103-106 |KpampaTHble HepaBeHCTBA 4 145-152
paTHOe HEPaBEHCTBO.
2.3.1. Pemaer anred- | 7 169 | Meron mmrepsanos 3 |153-156
pandeckue HepaBeH-
CTBa MCTOIOM HppaumoHanbHele
HHTEPBAITOB. 110-111 HepapercTBa 2 157-158
112-113 | O6oobmiaromye 3aaanus 2 159-160
114 3agaHusi CyMMaTHUBHOTO 1
OLICHUBAHUS 1O pazzeny 7
Bcero 17

NS



Q CTa}maprl CoACpKaHudA

2.1.2. 3amuceiBaeT W pemaeT JaHHOE
MpEAJIOKCHNUE B BUJIE CHUCTCMbI IBYX JIM-
HEHHBIX HEPABEHCTB C OIHOM NEPEMEHHOM.
2.2.3. Pemaet kBaJipaTHOE HEPABEHCTBO.
2.3.1. Pemaer anreOpanueckie HEpPaBeH-
CTBa METOJIOM MHTEPBAJIOB.

dopMupyomue y4eHu-
YyecKue HaBbIKH.

® Cucmazvty HepaseHncme omiudaent ont Co-
6O0KynHocmu Hepaeencme u pewaem,

e [Ipedcmasnsem epaguuecku MHOOICe-
CMBO peuleHull TUHENHO20 HePABEeHCMEA C
08YMsl NepeMeHHbIMIUL,

® Pewaem cpaghuuecku cucmemy Hepa-
BEHCME ¢ 08YMS NEPEMEHHBIMU,

® Pewiaem anecebpauvecku u epaguuecKku
Keaopammvle HepaseHCmaa;

® Pewaem aﬂ2e6pauqecmt HepaeeHcmea
Memooom unmepedaios.

Maremaru4ecKkuii cJI0Bapb

® JIMHECITHOE HEPaBEHCTRO € OTHOM NepeMeH-
HOM

® cucTeMa HEpaBeHCTB

® COBOKYITHOCTb HEPaBCHCTB

® HEPaBEHCTBA C MOAYJIEM

® KBaJIpaTHbIC HEPABCHCTBA

® METOJ] HHTEPBAJIOB

® yppacruoHaNIbHbIC HEPABEHCTBA

-,
‘ JlonoJHNTE/ILHBIE Pecypchl

PaGouue 1uCTHI, UTPOBbIE KAPTHI

I'pad xanbkyasTop:
https://mathway.com/graph
http://www.meta-calculator.com/online,
https://www.desmos.com

HepaBencrBa

B y4ueOHHKe TeMa HEpaBEHCTB ObLiIa
paccMoTpeHa B HIKECIIeIYIOLUUX Ha-
NPaBJICHUSX U U1t 00ueHust ObLIo 3a-
IJIaHUPOBAHO 17 yacos.

[Ipeobpa3zoBbIBaeT MPOU3BOIHBIC
€MHUIIBI U3MEPEHUM IPYT B ApyTa.

HepasenctBa ¢ monyinem

KBagparHbie HepaBeHCTBA
Pemenue HepaBEeHCTB METOIOM
HMHTEPBAJOB.

HppauuoHanbHble HEpaBEHCTBA

[Ipeanourenue naercs peLIeHUIo He-
paBeHCTB rpaUIECKUM CIIOCOOOM.
Pexomenayercs cucremMaTuuecku
YAETSTh BHUMAaHUE HaBbIKAM YUEHH-
KOB M300paxarh TpapuKu JIMHEHHBIX
00 KBaApaTUIHON QYHKIUN. DTH
CIOCOOHOCTH peanu3upyeTcst omnpe-
JeJICHUEM HEOOXOIUMBIX BaXKHBIX
TOYEK U TEXHOJOTMYECKUMH CII0CO0-
HOCTSIMH, TPa(hKaJIbKYIATOPOM OTMe-
Yast TH TOUYKU CTPOUT rpaduKu.
[IpuHuMas BoO BHUMaHHUE BCE 3TO AJIsS
nocTpoeHus rpaduka JIMHEHHON
(YHKIMHM KOOPAWHATHI KAKUX 2-X
TOYEK JIETKO HAWTH U I0CTaTOYHOI
3TO Ui ocTpoeHus rpaduka B
AyTCsl HCCIICN0BZgYI BORDYT ST
BOIIPOCA, CTPOSIT u

KOB JINHEWH




[Ipu perieHun HEpaBEHCTB C OJHON MEPEMEHHON yUYEHHK MMOHUMAET TpeboBaHHE
OTpeNeIeHNs] 3HaUeHUH X M0 rpaduKy COOTBETCTBEHHO 3aJaHHOMY YCIOBHIO.
A ycioBHUe CTPOHUTCS HAa 3HAYCHHUSX V.

[To3TOMY y4€HHK JOJKEH COOTBETCTBEHHO CUTYAIIMH YMETh ONPEeIIsATh apryMEHT
- HE3aBUCHMYIO IIEPEMEHHYIO (X), 1 QYHKLHIO - 3aBUCHMYIO IEPEMEHHYIO ())).

? 3apava. OauH U3 TYPUCTHYECKUX Jlarepei HaxoauTes Ha BbicoTe 300 M Hasx
®  ypoBHeM Mmops, a apyroi -1500 M. JIBa TYpHCTHYECKHUX OTpPsa HadajH
OJHOBPEMEHHO JABHraThCs HaBCTpedy Apyr-apyry. Typuctel u3 1-ro nmareps
MOJIHUMAIOTCS, Ha BBICOTY 3M 3a OJHY MHUHYTY, a TYpPHUCTBl M3 2-TO jareps
CIyCKaeTcst Ha 5 M, 32 MUHYTY. Uepe3 CKOJIbKO MUHYT |-bIii OTpsiag OyAeT BbIle
4yeM 2-0i1?
TypuCTBI OTIIPaBUBLIKECS B ITyTh U3 MIEPBOTO Jarepsi MUHYTY TOJAHUMAIOTCS Ha 3
MeTpa, MOITOMY Yepe3 X MHHYT oHHU OyayT Ha Beicote 300 + 3x.
A TYpHCTBI OTHpPaBUBLINECS B ITyTh U3 BTOPOTO JIareps 3a KaX/{yl0 MUHYTY CITyC-
KaloTCsl HAa 5 METpOB, TOITOMY Yepe3 X MHUHYT OHHU OynyT Ha Beicote 1500 — Sx.
Tax xak 1o ycnoBHIO 1-bIif OTpSJ BBILIE BTOPOTO, TO MO>KHO HAITUCATh CIIEIYI0-
1€ HEPaBEHCTBO
300 + 3x > 1500 — 5x
8x>1200,x > 150
To ecTb TypHCTBI,KOTOpPBIC TIOAHUMAIOTCS BBEpX uepe3 150 MuHyT OyayT BbIlIE
TYypPUCTOB,KOTOPBIE CITYCKAIOTCSl BHU3.
[Ipencrasienne HepaBeHCTBA MpapUIECKUM CIIOCOOOM LIMPOKO UCIIOIb3YETCS IPH
’ peuieHnH (UHAHCOBBIX 3a1ad. [lo KoopAMHATaM TOUKHU MepecedeHus rpaduxos

’ JICHE)KHOTO TIOCTYIJICHUSI U CE0ECTOMMOCTH MOXKHO OIPENEIUTh, HAUWHAs C
KaKorO0 MOMEHTA TOSBIIIETCS PUOBLITb.

Ha pucynke naubl rpadyku I€HEKHOTO MOCTYILIE- 60000 o

HHUSI U U3MEHEHHE Ce0ECTOMMOCTH,B BUE JIMHEM- 40 000 LA

HeIX ¢yHkui. [locne mpomaxu 2500 emuHUI y‘e“c ( LY

3arparbl MOTpadyeHHbIE HA Ce0eCTOMMOCThH OYAyT 20 000 > ﬁ = = o

yxe “Bo3BpauieHbl”. [Iponaxxa 2501-0if equHULIBI ceP

yke OyleT IPUHOCHUTH JIOXO/. >

Ypok 98-100. YueOonuk cTp. 139-142.
Cucrema JIMHeHHBbIX HepaBeHCTB. COBOKYNHOCTh HEPABEHCTB.
'

@ e CBsI3bIBACT C MOMOIIBIO COSAMHUTENHHOTO COt03a “n”

- BEH
3YIOIIUE CUCTEMY HEPABEHCTB.
© CB3BIBACT C MOMOIIBIO COI03a “WIN” TPyIITy HRPAaBEHCTB, 3yrotiue
BOKYITHOCTh HEPaBEHCTB.

ITHOC CpaBCHCTB.

e [IpencraBisieT MHOKECTBO PELICHHM cUd



VYdenuku ¢ 8-ro Kiiacca 3HaKOMBI C HEPaBEHCTBAMH CBSI3aHHBIMH C COCAMHUTEb-
’ HBIMHU COI03aMH “‘U, WM~ U ¢ UX pemeHusmMu. Hanpumep, HopmasbHas Temrepa-
Typa Tela JIoJKHa ObITh Mexy 35-37 rpamycamu. TemmeparypHast HopMma st
3I0pPOBOTO UeIoBeueckoro tena 35 <T <37
A Kakasi TeMIiepatrypa TeJia TIOKa3bIBaceT, YTO YesioBek 00abpHOM? Kak MOYKHO BBIpa3uTh
3TO HepaBeHCTBOM? UenoBek cunuTaeTcs OOJIBHBIM, €CITH TeMIIEpaTypa Tena Huxe 35°
WM ke paBHa 37° 1 eciau Bbie 37°. DTO MOXKHO HAIlMCaTh HEPABEHCTBOM:
T>37 wmm T <35. A teneps, pemuM 0oJiee CIIOKHBIC HEPABEHCTBA, COSTUHSIS UX B
CUCTEMY C MOMOIIBIO COCTUHHUTEIHHOTO COI03a “U”, UCTOIB3Ysl PUTYpHBIE CKOOKH
JU00 COI030M “MJIH” B COBOKYITHOCTh HEPAaBEHCTRB C ITOMOIIIBIO CKOOKH BUIA | .

VyeHuku HCCICAYIOT BOBMOXHOCTD IMPEACTABICHUA CICAYIOINX HCPABCHCTB B BUIAC
CUCTCMbI NJIN K€ COBOKYITHOCTH HEPABCHCTB.

T<4+x<8 dx —1>7 i 5x—1 <-6
-1<2x+3<13 2x+3<-lumu3x—-5>-2

HepaBencrsa moCTpoeHHBIC COCAMHH- HepaBeHCTBa TOCTPOCHHBIC COCAMHH-

[T}

TEIBHBIM COIO30M "H . TEJIbLHBIM COIO30M “‘UjIn’”.
T<4+x<8 -1<2x+3<13 4x—1>T7wmS5x—1<-6
4+x<38 2x+3<13
4+x >7 2x+3>-1 4x—-1>7

[5x—1<—6 .. HUT.J.

HpI/I AdHaJIN3¢ MHOI'UX PCaJIbHBIX JXU3HCHHBIX U MATCMATUYCCKUX CI/ITyaLII/Iﬁ Tpe-
6y€TCH PEeHINUTL CUCTEMY HJIM COBOKYIIHOCTH HEPABCHCTB. VaeHuku MNPpUAYMBIBAIOT
IMPUMEPBI HA CUCTEMY U COBOKYIIHOCTb.

Maremarudeckasi CUTyalus. Ecim BBIPAXXCHUEC COCTOUT U3 HCCKOJIBKHUX KOpHeﬁ
C YCTHBIMHU ITOKA3aTCIIAMHA KOpHeﬁ, TO KaXJA0C IMMOAKOPCHHOC BBIPAKCHUA HE MOKET
OBITh OTpHULATCIIbHBIM. Ecmn HEPABCHCTBO OTPAKACT YCIIOBUC OTPULIATCIIBHOCTH IIPO-
H3BCACHUSA ABYX MHOTI'OYJICHOB, TO 9TO YCJIOBHUEC BBIIIOJIHACTCS IIPU IIPOTUBOIIOJIOXKCH-
HBIX 3HAKaX MHOTOWICHOB - 3TO IPUMEP COBOKYITHOCTH HEPABCHCTB. PGKOMGHI[YCTCH
IPpOBOAUTH C YUCHUKAMHU 0606H_ICHI/IC TAKOT'O TUIla TPUMEPOB.

’ Pemennem cucTembr HEPABEHCTB SBISCTCS EPECCUCHHE MGIKECT
w DABCHCTB BXOISIIUX B CHCTEMY. A PCIICHHEM COBOKYITHOCTH

00beTMHEHNE MHOYKECTB PEIICHI HEPaBEHCTB, BXOASINUX B
YueHNKH, N300paxaroT pelIeHne TeOMETPHUSCKH Ha YRCITOBOI OCH

HUKH probdpenn B 8-oM Kitacce. ‘



I'padmueckoe n3o00pakeHne cucTeMbl HEPABEHCTB.

eey A T
0123456 7

X <7 e
012 3 4 5 6 7

3<x<7 :::#:::@:{X<7
01234567 xz3

I'paduyeckoe npeacraBiieHue COBOKYIIHOCTH HEPABEHCTB
Ha gucnoBoit ocn m300pa’keHBI JEHCTBUTEIBHBIC YHCIIA, KOTOPHIE OOJIBIINE 2-X HITH

MeHsIe - 1.

X2 —t—t——+—%—t+>
-3-2-1 01 2 3

x<-1 -ttt
-3-2-1 01 2 3

x>2 wm x<-1 Et—t—t—"—"4— > x >2
-3-2-1 01 2 3 x<-1

? Y.8. Ecnu k yIBOGHHOMY MPOU3BEICHUIO 1ISJIOTO YKC/Ia MPUOABUTH TIOJIOBUHY
E  yucia, To cyMMa OyneT Menbiie 92. Eciiu jke OT yIBOCHHOTO MPOU3BEICHUS
3TOTO YKCJIa OTHATH TOJIOBUHY YKCIIa PA3HOCTh Oy/ieT Oobiie 53.
Haiinute 310 11€710€ UMCIIO.

PeweHune: | 2x +2i <o x<36,8
= 1 f— x =36
2 —zi> 53 x> 357"

Y.9. PeweHwue: Ilo ycnosuro 3amaun | 6,48 +0,2x < (10,8 +x) - 0,4

6,48 +0,2x > (10,8 +x) - 0,3
Pemast aTy cucremy HepaBeHCTB, HaxoauM: x > 10,8 ux < 32,4. 3Ha4yut, U3 BTOPOIO
pacTBOpa HyXHO riepemeniath He MeHbiie 10,8 kr u He 6onpmie 32,4 K.

¥.10. Onna cropoHa TpeyroyibHHKa paBHa 5 M, a apyras 8 M. CKOJIBKUM MeTpaM
MOXeT OBITh paBHA JUIMHA TPEThEH CTOPOHBI, €CJIN MIEPUMETP TPEYTrOJbHUKA MECHBIIL
22 m? 5

PeweHue: &
P=5+8+x<22 x<22-13<9 x<19

C apyroii CTOPOHBI - CTOPOHA TPEYTONBHUKA JTOTDKHA OBITH M@HbIIT MBI
TMX CTOPOH U OOJIbIIIE MOMTYJISI PA3HOCTH ITUX CTOPOH:
S-8|<x<5+8=3<x<13

JIMH

W3 nony4yeHHBIX 3TUX JBYX HEPABEHCTB [101y4Yae eTbel

Oyzaer Jiro0oe yuciio B3sitoe u3 nmpomeiyra (3; 9




Padounii et Ne 1

o Cessvieaem ¢ nomowso coosza “‘u’’ HepaseHcmea obpasyouue Cucmemy
HepaseHcme,
o (Csazvlgaem ¢ nomowbo cor3a “unu’’ HepageHcmea, oopazyoujue coso-
KYNHOCMb HEPABEHCNS,
o [Ipedcmasnsem MHONCECMEA PEUEHUTI CUCTEMbL U COBOKYNHOCMU Hepa-
6eHcmaa.

Umsa damuus Yucao

Hanuure HepaBeHCTBa B BHJIE CHCTEMbI WIIM COBOKYITHOCTH, PEILIUTE U MpeJ-
CTaBbTE Irpa)UUECKH.

" N X N
1) x+9>6 wm 1<-10 2) x—2<6 wm 7>—5
—— >
~18-15-12-9-6-3 0 3 6 9 121518 40 <30 20 -10 0 10 20

. AN S/

X
3) 4x<8 mmm 5 <=2 4) x+11>9 nwm 8x>-24
o T
. AN /
- N N
X
5) ESI wim X +9>14 6) -4<2x <16
|| e

. S

- N X
7) 3<x-6<18 8) x=>5 wm —’>7
a2 6 0 6 12 18 24




Pa6ounii auct Ne 2
Nmsa davnaus Yucao

Y d
@ e Pewaem 3a0aqu npu nomowiu cucnemuvl U CO60OKYNHOCNU HepaeeHcnie.

CocraBeTe HEPABCHCTBA I10 YCJIOBUAM 3a4a4 JaHHBIM HHKC.

1) Kaxmprit B ppIOBI pacTeT MPH ONPEIeICHHOM TeMmieparype. s akyi 31o
teMiiepatypa Mmexay 18 u 22 rpagycamu. Hanuiumre HepaBeHCTBOM TeMIIE-
parypy, Ip1 KOTOPO aKkyJibl HE pa3BUBAOTCS.

2) ITpumepno 20% OT BpeMeHH Ha COH YXOJHT Ha pa3MbIIIICHUE C 3aKPBITHIMU
miazamu. Ecin HopManbHOE BpeMs CHa COCTaBIISET 7-8 4acoB, TO CKOJIBKO YacOB
OT BPEMEHM Ha COH YHJIET Ha pa3MbIIUICHHUE.

3) CymmMa yueTBEepeHHOTO MPOU3BEICHUS KAKUX YUCEI C 8 PACTIONOMKEHO MEXTY
yucnamu 0 u 127

4) Bocronb3ysich MHTEPHETOM HAaWUTE BETHUUHY CJIOEB 36MHOI aTMOC(EpHI -
Tporniocdepsl, crparocdepbl, mezocdepsl, TepMochepsl, dk30chepsl  H
00BsicHUTE (DYHKITHIO KaXKJIOTO CJIOSI.

Hanumure HepaBeHCTBAa COOTBETCTBYIONINE pa3MepaM arMOC(EPHBIX CIIOEB.
Hwxecnenyronuii TUHK SBISETCS TS BAC MOJIE3HBIM UCTOYHHKOM.
Http://www.enchantedlearning.com/subjects/astronomy/planets/earth/atmos-
phere.shtml

5) Ouenounsle 6amnel Haprus mo 6uonorum - 72, 82, 83 u 89. B xauectBe
WUTOTOBOH OIEHKH BBIBOAMTCS cpenneit 0an. Onenka C mexay 77-84 OGamnamu.
noxyuut i Haprus o 6uonorun C?

6) [Ipon3BeaeHne Kakoro uncia Ha 1,5 MeHbIle Hylis, 00JbIIe MUHYC TPEX WU
paBeH MUHYC Tpem?

7) Marasun npenaraer ckujaky Ha 30 maHar Ha Bce LfBeTH
Celimyp Xo4eT KynuTh LBEeTHOW npuHTep. Llena HICPOB
anyT

PUHYEPBHI.
eTcyt oT
CKIL

175 manar 1o 260 manar. B kakoM nmpomexxy TKERQI Bl TIOC

\



Ypok 101-102. YyeOHuk crp. 143-144. HepaBeHcTBa ¢ MOayJIeM.
2 gaca.
¢ o Bpipaxas HEpaBeHCTBA C MOJYJIEM B BHJIE CHCTEMBI H COBOKYITHOCTH Hepa-
BEHCTB, PeIIaeT anreOpandeckuM crocoooMm;
e [Tomp3ysick rpadukom GyHKIMH y = |x| pemaeT rpaduuecKy HEPaBEeHCTBA C
MOJTYJIEM.
B Tabnuiie naHHO# B y4eOHHMKE HCCIICIYETCS KaK IPU Pa3JInYHbIX BHIAaX MOIY/IbHBIX HE-
PaBEHCTB, MOJB3YIOTCS CUCTEMAMU U COBOKYITHOCTSAMH HEpaBeHCTB. UTOObI Tydriie mo-
HATB 3TO PEKOMEH/IyeTCA MOJIb30BATHCS TEOMETPHUECKUMU U300pasKeHUSIMH.

Mamemamuueckas 3anuco Dmo 0O3Hauaem, 4mo.. d d
x—cl=d paccmosnue mexcoy mouxamu x w ¢ {c—d;c+dy ————>x
C— Cc C a
pasHo d .
x—c| < d paccmosanue mexcdy moukamu x u ¢ (c—djc+d) ——
Mmenbue d
x—c|> d paccmosnue MedHcOy MouKamu (=005 ¢ — d) U (¢ + d; +o0) ————x

X " ¢ bonvuie d.

PeKOMeHI[yeTCH HCCJICA0BATH PCIICHNUC MOAYJIbHBIX HEPABCHCTB KaK IMOKa3aHO HUXKE:

Penrenne HepaBeHCTBA |X | < @ B 3aBHCUMOCTH OT 3HAKa @ MOXET OBbITh Pa3HbBIM.

1)a<0 2)a=0 3)a>0
y v=x| y y= K y Y=
y=a
y=a ; ‘
X X X
0 0 -a
f
y=a
(a) (b) ()
1) Ilpamas y = a pacno- 2) B amom cayuae npamas 3) B smom ciyyae npamas
Jl0dicena nudice ocu abc- V= a cosnadaem oOcblo X. V= a naxooumcs evlute ocu adc-
yucc. Hepasencmeo ne A dynkyus y = |x| ne yucce u nepecekaem epagux
umeem pewenuil. Abco- uMeem makozo 3HaYeHusl, Qynryuu y = |x| 6 06yx mourax:
JIIOMHASA 8EUYUHA He umoobwbl OvLIa Dbl HUHCE OCU —a u a. I pagux pacnonoiceti na
npomesicymxe (—a, a) Hudice npsi-
Modicem Ovbimb ompuya- X. B omom cryuae nepasen- .
- mou y= a 3uauum, smo Hepa
MenbHbIM. CMBO He uMeem peuenull

8€HCMB0 8epHO NPU —a <, X
Pemennst HEKOTOPHIX 3a/1a4 JAHHBIX B Y4EOHUKE.

. s

¥.A1.a)|5x + 3 —4 > 9. 3ammiiem 1aHHOE HEPaBEHCTBO B BHJE: [Sx + 3

Pemenyie nepaBeHCTBO |5x + 3| > 13 npUBOIMTCS K PELIEHHIO COB|
OTtcroma

5x>10 x>2

sx<-16 < | x<-32
OtBer: (—o0; —3,2] U [2; +o0) \

+3>"13
5x+ 3<



y=|x+1]|

B 3aganun Y.3. y4eHUK MOHUMAET YTO
rpaduk GyHKIMA y =x + 1| cTpomTcs /
cMemeHueM rpaduka pyaknum y = || Ha |
eaunuIty HaieBo. [lo rpadpuky dyHxmm
fix)=|x+ 1| ompenenseT peeHre TaHHOTO
YpaBHEHHUS M HEPABEHCTBA HE TIPOU3BO/IS
HUKAKHX BBIYMCICHHH.

1) Peienne ypaBuenus |x + 1| =4
ompeeNnsieTcs Mo TOYKaM MepecedeHHs
rpaduxoB ¢pynkuuii. [lo kaeTkam BHIHO, YTO
STHMH TOYKAMH SIBISIOTCS X =—-5 U X =3

2) HepaBenctBo |x + 1| <4 Bepro mpu —5 <x <3

3) A HepaBeHCTBO |x + 1| >4 BepHo npu x < —5 WK e npu x > 3. MHOXECTBO
pewenuii  (—oo, —5) U (3, +0). Kak BUIHO, 3aJaHHE BBITIOJIHACTCS IPU TIOMOILU
HaBBIKOB UTEHHS Tpaduyeckoit nHpopmamu. [loaroMmy pekomenyercs,
MEPUOANYECKH, YIACISATh BHUMaHUE rpaduuecKoMy CIoco0y MPOBEPKU PEIICHHS
YpaBHEHUH U HEPABEHCTB.

u D W

BN W B

D W N

Y.5. ABroOycHast OCTaHOBKa HaxOIUTCs Ha paccTossHuu 45 M oT qoma OKTast.
[Tnanupyercst mepeMeCTUTh OCTAHOBKY OT HBIHEIITHETO MECTOIIOIOKCHHS Ha
paccrosinue He 6onee 30 M. [TokakuTe HEpaBEeHCTBOM PacCTOSHUE OT HOBOM

OCTaHOBKHU 10 goma Okras. Jlom Oxras 45 OcTaHoBKa
B<—"""—""m |

X

PeweHue: Ecnu paccrosiuue ot goma OKTast 10 HOBOIT OCTAHOBKHM PaBHO X, TOT/a
paccrosiHie OT HOBOH JIO cTapoi octaHOBKH OyzieT |x — 45|, [1o ycnosuto aTo
paccrosiare MoxeT ObITh He Oosiee 30. To ecth |x — 45 <30

Y.6. b) peum HepaBercTBo |[w — 519,5] <12,5.
-12,5<w-519,5<12,5.
507 < w <532
Tak kak JIMHA CBETOBOW BOJIHBI YAOBIETBOPsieT HepaBeHCcTBO 507 < w < 532, o
TabJMIIe HAXOIUM, YTO B 9TOM CJIy4ae MPU CTOPAHUH BELIECTBA MOIYyYaCTCs
3€JICHbIN CBET.

Jist Toro 4To0BI MPOBECTH (POPMATUBHOE OIICHUBAHHE HABBIKOB P
HEPABEHCTB IIPUTOTABIIMBAIOTCS KapPThl C MATEMaTUYECKOH 3a
BEHCTB, CO CJIOBECHOM 3aIUChIO U C TCOMETPUUESCKIM
BBbIIaeTCsl HAOOp KapT.

UneHbl rpymnIisl IPUKICHBAIOT Ha OCIIbIN TUCT Oy
e OAMHAKOBBIC MOAYJIbHBIC HCPABCHETBA.



IIpumepsbl UTPAJILHBIX KAPT

ek Tkl ks

x+5/<4

x—-5>-4
n
x—5<4

x+5/>4

x+4|>5
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MHOKEeCTBO TOYEK,

paccTosiHue KOTOPBIX

0T —5-TH MeHb1Ie 4-X
WU PaBHO 4-eM

1
1
I MHOXECTBO TOUYECK,

I paccrosiHme KOTOPBHIX
OT 5-TH MeHbIe 4-X

x+5<-4
nInn
x+5>4

MHOKeCTBO TOYeK,
paccTosinie KoTo-
PBIX 0T —4-X Gosib1Ie
5 wiu paBeH 5.

1
1
1
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x+4<-5
nnun
x+4>5
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IIpumepbl HTPATbHBIX KAPT (MPOXOJIKEHHE)

MH0:KeCTBO TOUYEK
paccTosiHue KOTO-
PBIX OT 2-X
MeHbIle 7, Win
paBHoO 7.

MHo:KecTBO TOUEK
paccTosinne KOTOPbIX

oT 5" 0ii MeHbIIIe

l -X, UJIK PaBHO %-X

2

1
1
1
2x+1<-7 :
1
1
1
1
1

MHO0:KeCcTBO TOUEK
paccTosiHue KOTOPBIX

07T — -0l 60.11;:11[6
> HJIM PABHO >
2x+1/>7
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Hmsa

Paooumnii tuct Ne 3

damvunaus

Yucao

¢ o Mooynvnvle nepaserncmea pewaem 2paguueckum cnocobom UChonb3ys 2pa-
Qux ynxkyuu y = |x|.

Ha pucyHke naHbl 3amKcu Ha 3KpaHe rpadkanbKyIsTopa U M300paXKeHHbIE UM Ipa-
¢uku. HarmummTe B COOTBETCTBYIOIINX sTueiiKax TaOIMIIBI 1O KX 101 KapTUHE OJJHO
MOJyJIbHOE YPaBHEHHE, [1Ba MOAYJIbHBIX HEPABEHCTBA U UX PEILICHUE.

AN

1. | Floti Flotz Flots

1B k-1
W2

Z

e

YpaBHEHUE ¢ MOJYJIEM

Hepagenctro 1

Hepagenctso 2

MHO0X€eCTBO pELICHUH ¢
UHTEPBAJIOM

MHO0X€eCTBO peLIeHUH
C HUHTEPBAJIOM

MHO0XX€ECTBO PELICHUH ¢

WHTEPBAIOM

I'pacdhnueckoe perienne

I'pacpuueckoe pemenne

I'pacuueckoe pemenne

2. [ Fleti Flotz Flots
MBI 2Kl |
B3

YpaBHEHUE C MOYJIEM

Hepasenctso 1

Hepasenctso 2

MHOXeCTBO pelIeHui ¢
HWHTEPBAJIOM

MHOXeCTBO pelieHuit
C MHTEPBAJIOM

I'paduueckoe perienue

MHOXeCTBO perieHKi
C iggFepBagoM
I'pacdmueckoe perienue qmm\e ne

R




Ypok 103-106. YueOnuk crp.145-152 KBaaparnblie HepaBeHCTBA. 4 yaca.

@ cax’+bx+¢<0  Jlannele HepaBEHCTBA PEIIAIOTCS PA3HBIME CIIOCOOAMH:
cax’* +bx+c¢<0 - rpapuyeckum cnocodbom
cax* +bx+c>0 - meronoM MHTEpBaAIOB
cax?+bx+c>0
* Pemaer 3ajaun Ha KBaJpaTHbIC HEPABEHCTBA.

Crnoco0bI penieHus KBapaTHBIX HEPAaBEHCTB UCCIIEYIOTCS B TOH HOCIIEI0BATEIbHOCTH,
B KOTOPBIX JaHBI B ydyeOHHKE. PekoMeHyeTcs 0HO M TO K€ KBaJIpaTHOE HEPaBEHCTBO
PEITIUTh Pa3HBIMU CITOCOOAMHU W CPABHUTH PEIICHIS. DTH 3aaHusI YIOOHBI I pabOTHI
B rpynmnax. Emie pa3 mpoBepstoTCst HABBIKH IIOCTPOSHHMS rpaduika KBaIpaTHIHOH (yHK-
LML
I'padpuueckoe pemenne HepaBeHcTBa x> —7x +10 < 0:

JloBoauTCs 10 BHUMAaHUSA, UTO BhIpakeHue x> — 7x +10 MOKEeT IPUHUMATH MOJTOKHUTEIb-
HbIC, OTPULIATEIIbHBIC 3HAUYCHUS U HYJIb. B JaHHOM HepaBeHCTBE JODKHBI OMPENCTUTh
IPY KAKOM 3HAYCHUU X 3HAYCHHUE JIAHHOTO BHIPAYKCHUSI MEHBIIIE, TUOO PABHO HYJIIO.

x*=Tx+10=0
x=5x-2)=0
x=5x=2
Ocbro cummerpun Oyzer npsimMast x = 1,5. Ctpoutcs napa-
6oma. Hac mHTEepecyeT 3Ha4eHus X, IPU KOTOPHIX BBIpaxe- [2:5]

Hue x? —7x +10 Oynmer MenbIie 1160 pasHo 0. U3 rpaduka
BHJIHO, UTO Ha OTpe3ke [2; 5] 3TO yCIOBHUE BBHIMOTHICTCS.

3amaercs Borpoc: Onpenenute 110 rpaduKy, Ipy KaKUX 3HAYCHUSIX X 3HAYCHUE 3TOTO
BBIp@XCHHS Oy/IeT MONOKUTeNbHBIM? OTBeT yueHuka: [Ipu 3HaueHusax x < 2 wim x > 5
[aru pemeHust KBaJpaTHOTO HEPABEHCTBA:

1. [Toctpoiite rpaduk hyHKIHKA y = ax? + bx + ¢ COOTBETCTBYIOIINA HEPABEHCTBRY.

2. OTMeThTe TOUKH NepecedeHus rpaduka GyHKIIUU C OChIO0 a0CIIHCC.

3. o rpaduky onpenenure Npy KakKUx 3HAYCHHUSIX apryMEHTa X, 3HaYeHUsI (QYHKIIUN
y Oy/lyT MOJIOKUTEIIbHBIMHU, @ IPH KAKUX - OTPUIIATCILHBIMU.

4. BoiOepuTe MHOXECTBO 3HAUCHUH X, COOTBETCTBYIOIIUI HEPABCHCTRY.

Darslikds verilmis tapsiriglar halli ardicil olaraq yerina yetirilir.
3-cii saat. Kvadrat boraborsizliyin cobri iisulla, sol terafi vuruqlarin
borabarsizliyin isarasine gore miimkiin hallar1 arasdirmagqla, elocgyds kyadrat
funksiyanin grafiklorini eyni koordinat miistovisinde qurmaqla holliag aid
tatbiq tapsiriglar: yerino yetirilir.

ayirib

Pemenns HCKOTOPLBIX 3aJ4a4 JJaHHBIX B YUCOHUKC.

B Y.20. 1)a)l)a) xX2<15-2x
JI7st TOro, 4TOOBI PEIINTh HEPAaBeHCTBQpaduiec oi OOpIUHAT TIO-
cTpouM rpaduku QyHKIMH y = x> 1y =W — 2x.




To ects M9 OyzieT B Bo3ayxe npuodau3uTensHo 4,049 N Ay
CEKYH/I. \\ N
I
Kak BuiHO U3 Tpaduka npu I11000M 3HAUCHHU X U3 TIPO- \ ™
MexxyTka [—5 ;3] opauHara TOUkH Ha rpaduke QyHK- \
11K y = x> He OOJIbIIIE COOTBETCTBYIOIICH OPIMHATHI '
¢yskmmn y = 15— 2x. A 3T0 03Ha4aeT, 4To MPHU BCEX
3HAUEHHAX X U3 IIPOMEKYTKA \ ! \
[-5; 3] mepaBencTBO x? < 15 — 2x BepHO. : \
2)a)x*<15-2x = x*—15 +2x <0 wimn \
X+2x-15<0=>(x+5 x-3)<0=>

xe [-5;3] \

—
—
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6 420 54 6 x

Y.24. PeweHune: T (x) =0, 005x2— 0,23x+ 22

a) Ecmux =16, 10 T(x) = 0,005 16°—0,23 - 16 +22 =23,28 — 36,8 = 19,6.

To ecTh MPOIOKUTENBHOCTD peakuu 16-Tu getHero Boautens 19,6 tepruit

b) x =35, V(35)=0,05-352-0,23 - 35 +22=120,75

[TpomomkuTeNbHOCTL peakiuu 35-Tu etHero Boaurens 20,75 tepuuit
[Ipoanann3oBaB pe3yabTaThl MyHKTOB a) M b) BHIUM, 94TO B TIPOJIOJDKATEIBHOCTh
peaKLuy BOAUTENEH, B BO3pacTH 16 u 35 1eT,MOKHO CUUTATh PAaBHOMU.

Y.26. PeweHue: h(t) =52 +20t + 1

a) Uepes CKOIBKO CEKYHJ MY MOAHUMETCS BhIe 16 M?

—54+20t+1>16 =

—5£#+20t—15 > 0w

£2—4t+3 <0 pemum 3TO HEPaBEHCTBO.

Hynu xBaspaTHOTrO TpexuieHa B JIEBOW 4acTH HepaBeHCTBa ¢ =1 u © =3. [Ipudnu-
3UTEJILHO Yepe3 | ceKyHIy OT yaapa BBepX U MPHOIU3UTEIBHO Yepe3 3 CeKYHIbI,
KOTJIa BO3BPAIIAJICS Ha 3EMIIIO.

b) B xakom nHTEpBajie BpeMEHHU MsI4 OKaKeTCs Ha BBICOTE HE MeHee ueM | meTp?
U3 nepaserctBa —5£2+ 20¢+ 1> 1 momyunm £ —4¢<0. Kopuu ypaBHEHHs
£2—4t=0 wuyucna 0 u 4. Ipu te[0; 4] umeem £ —4¢<0, T.c. B UHTEpBaJE Bpe-
MeHbI [0; 4] M4 OKaXkeTcs Ha BHICOTE HE MEHEe ueM 1 MeTp.

Y. 28. PeweHue: P=2(x+y)=70, x+y=35
y=35-x 6
S=x-y=x-(35-x)>300 ’ 15
35x —x*>300 = x> 35x + 300 <0
x12=17,5+2,5
x1=20; x2=15;y1=35-20=15; y.=20
HI/II7I

x2—35x + 300 = (x— 20) (x— 15) < 0. MHOXeCTBOpEN
MOCJIEIHErO HepaBeHCTBA NpoMexxyToigL15 ; 20].
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Y. 29.PeweHue: | T I- mamekc Macchl, m -Macca denoBeka (Kr), 4 pocT (M).
a) Kakum momkeH ObITh Bee yenmoBeka ¢ poctoM 1 M 50 cM, 4T0ObI MHAESKC MAcChl OBLI
MeHbIIe 24. YAUTEIBasK CKAa3aHHOE UMEEM:

’Zz <24,  h=15Merp=m<24 -225 m<54xr

Ypok 107-109. Yuedonuk cTp.153-156.
Meton nnTepBasioB. 3 saat

T d
@ ® peutaem LUZZEQDCIM‘!QCKM@ HepaseHcmea Memooom uHmepealos.

[To rpaduueckoMy pereHHI0 KBaAPaTHOTO YPaBHEHHST YUYCHUKHU TIPEIICTABIISIOT
CBOM CyxJieHHs. Harmpumep, NpUCIIyIIMBatOTCS. K MHEHUIO ¥y
CTYACHTOB TI0 Tpa)uIecKoMy PElICHUIO HEPABEHCTBA
x? - 5x + 4 <0. Kak BUIHO, COOTBETCTBYIOIIasl TapaboJia me-
pecekaer Ox B Toukax ¢ abcuuccamu 1 u 4. C 3TUMH TOU- X
KaMU MiepeceueHnid YUCIoBas OCh pas/iesieHa Ha 3 HHTepBaia, Of 1 4
Ka)K[IbIH1 M3 KOTOPBIX COXPaHSET 3HaK (DYHKIIMU MOCTOSIHHBIM,
Y B 9THX UHTEpBaJiax 3HaK (QYHKIIMU MOKHO OTIPEIICIIUTh, BbI-
OpaB nr00yr0 TIPOOHYIO0 TOUKY M3 STOr0 MHTepBasia. Ha OCHOBaHMHU ATHX CyKICHUI
000CHOBBIBAETCS peIlIeHHE KBAIPaTHOTO HEPaBEHCTBA METOIOM HHTEPBAJIOB.
[TocnenoBaTensHOCTD PEIIeHIsI HEPABEHCTB alredpandeckuM METOIOM

1. Eciin, BO3MOXXHO, YIPOCTHTE JaHHOE HEPaBEHCTBO (OCBOOOIMTE OT CKOOOK U
Ipoou).

2. OcTaBbTe B JIEBOM YaCTH HEpaBEHCTBA MHOTOUJIEH, a B PABOW HYIb.

3. Paznoxxute neBy10 4acTh HA MHOKUTEIIH.

4. Haiinure rpaHUYHBIC TOUKH.

5. I'paHMYHBIE TOUKU OTMETHTE HA YUCIOBOU OCH.

6. VX Ka)x10ro MHOKECTBa 00pa30BaHHOTO TPAHUYHBIMH TOYKAMH BBIOEPUTE OAHY
MpoOHYIO TOYKY M IPOBEPHTE HEPABEHCTBO.

Permum manHoe HEpaBEHCTBO 3amuchiBas B Bujae (x — 1)(x —4) <0.

MHTEpRATLL:  (—o0; 1) (L4 (&)
IIpoBepouHOE YuCIO: _4 3 10 Ycenosue : <0

x—1 =5 2 9
x—4 -8 -1 6 '
(x=1D(x—4) + _‘\Jr/ YioBn 0
(1;4)
pous
BBI

3areM HCCIeIyeTCs PUMEPhI Ha ONPEICICHHUS 3
DISIAHBIM ciocoOoM. B 3-M yace, OTBeg@HHOM Ha
3aHHBIC C pemeHHeM paHI/IOHaJ'[I)HLIX H BCHCTB MICTOIOM HUH

CHHS B UH
JIH S 3adaHusI, CBsI-



? Y.9. (ctp. 156) PeweHune. a) Eciau CTOUMOCTH OIHOTO CTOJA MPHUMEM
® X MaHaT, TO YHCJIO TPOAAHHBIX 32 Hemeso ctoyioB Oymer 120 —x. Torma HemenpHas
puobLTH OymeT p(x) = (120 — x) - x — 1800 — 10(120 — x). YnpocTHB nmeeM:

p(x) = —x*+ 130x — 3000. Pemmum HepaBenctBo —x2+ 130x — 3000 >0

x*=130x + 3000 < 0; (x—30)(x—100)<0

[TpuMeHsIst METOI HHTEPBAJIOB, TOTYYHM YTO PEIICHUEM HEpaBEHCTBA Oy/IeT
npoMexyTok (30; 100). IIpoBepkoit MOKHO YOSTUTCS, UTO TIPU 3HAYCHUSIX BHE
3TOTO MPOMEXKYTKa TOProsis [ eiimapa OyzeT yObITOUHOM.

b) BBIAETHB MOMHBIA kBagpar p(x) =—x* + 130x — 3000 = — (x — 65)> + 1225
HaXOJIUM, YTO ITPH IICHbI OJTHOTO CTOJIa 65 MaHAT MaKCHMAaJbHAs MPUOBLIH OyIeT
1225 MaHaT. B 3TOM CITydae 3a HeJIEI0 OyIeT MPOIaHo 55 CTOJIOB.

Ypok. 110-113. Yuyeonuk. 157-160. UppauunoHajibHbie HepaBeHCTBA.
Oo0o0maromme 3axanus. 4 yaca

® Hpueodum peutlenue uppayuoHdilbHblX HEPABEHCNE K PEeUEeHU0 9Keued-
JIEHNHbIX HEPABEHCME UJIU CUCMEM Hepasecme.

PaccmarpuBaeTtcs pemieHre MPOCTHIX UPPAIMOHAIBHBIX HEPABEHCTB.

OCHOBHBIM MCETOAOM PCIICHUA UPPALTMOHAIBHBIX HCPABCHCTB ABJIACTCA METOA CBECACHU
HUCXOAHOI'O HEPABCHCTBA K paBHOCHJ’ILHOﬁ CHUCTCMC pAllMOHAJIbHBIX HCPABCHCTB UJIU CO-
BOKYIIHOCTH TaKUX CUCTCM. HpI/I PpeUICHNU UPPALIMOHAIIBHBIX HEPABCHCTB CJIICAYCT I1OM-
HUTb, YTO IIPpHU BO3BCACHUUN 00eux vacTei HCEPABCHCTBA B HCUYCTHYIO CTCIICHb BCCIa
MOJIy4aceTCs HEPABCHCTBO, PABHOCUJIBHOC UCXOJHOMY HEPABCHCTBY. Ecnu sxe 06e yactu
HEPAaBCHCTBA BO3BOAUTH B YCTHYIO CTCIICHb, TO 6y,£[eT OJIy4aTbCd HCPABCHCTBO, paB-
HOCWJIBHOC UCXOAHOMY U UMCHOLIECC I'OT K€ 3HAK JIMIIb B CJIy4ac, €CJIIU 00€e JyacTH uc-
XOAHOT'O HEPABCHCTBA HCOTPULIATCIILHEI.

4 ? PerieHrst HEKOTOPBIX 3a/1a4 JIAHHBIX B YYCOHUKE.
| |

Y3.d)Vx-3+Vl-x>2

Pemenue. Haxonum OJ]3410 paBenctBam x —3>0ul—-x>0
Kak BumHO cucrema x-32 HEPABEHCTB HE BBITIOIHACTCS HE TIPU KAKUX
3HAYCHUSX TEPESMECHHOM. l-x=0

3HauUT, pelICHHEM JTaHHOTO HEPaBEHCTBA SIBIISIETCS ITyCTOE MHOKECTBO.

V.5 a)x—1>2

Pemenne. C Bo3BeneHneM o6e yacTu B 3-10 CTENEHb PELIEHUE JTAHHOTO HEPaBEeHC
MIPUBOJUTCS K PEIICHUIO SKBHBAJICHTHOTO paBeHCTBa X — 1 > 8 , OTCIO/A HAXO,

x>09. o

Y.7. (ctp. 159). ITycts I gucio x, IT ancio y, Torma x +y =20 ngli20 -
x2+y2<208 = x2+ (20 — x)*< 208

:> —

2x?—40x + 400 — 208 < 0; 2x2—40x + 192 <0 =
—12 <—x <— 8 mpubaBuM Ha 0 c
20-12<20—-x<2
8 <20- 12 =38
OTBeT: ecnu OWH U3 ABYX 4ncen 9, npywoii Oyme

2
™

1, nnm of@®ncna Oymyt 10.



Pa6oumnii amct Ne 4
Nmsa dDamuiaus Yucao
® Pucyem epaghuueckoe uzobpadicenue peuwileHus cucmemvl Hepa-
BEHCMEB C 08YMsL NEPEMEHHbIMU.

1. Pemmre kBagpaTHbie ypaBHEHUS alreOpandeckuM CriocoOoM.

1) 2+x-20<0 2) ¥ —3x-54<0
3) *=5x—-14>0 4) 2x*—4x-302>0
5) 3x2-6x—9>0 6) 2x>+9x—5<0

v
v

2. PaznoxkuTe HA MHOXHUTEIH, 110 3HAKY MHOKUTEJIEH ONpeAesInTe MHOXKECTBO
peLeHui.
a) x*+3x< 18

b) x? + 3 > —4x
) 4x?—27x +18 <0
d)—6x>x*— 16

3. PemmTe HepaBEHCTBA BOCTIONb3YACh TPAQHUKOM COOTBETCTRYIBIEH

a) x>+ 14x+48<0
b) x> > 3x + 28
c)-Tx*+x-6>0
d)4x (x>~ 1)>63




Tabauna kpuTepueB CyMMaTHBHOIO OLICHUBAHUS MO pa3aeny 7

Ne Kpurtepun 3amevanus

1. | Pemaet rpaduyeckum criocoOOM JTMHEHHbBIC HEPABCHCTBA

Paznuuaer u pemacT CUCTEMY HEPABCHCTB U COBOKYITHOCTDH

2.
HEPaBCHCTB
3 Perraet anre6pandeckuM U rpaduyueckuM HEpaBEHCTBA CO
" | 3HAKOM MOy
4 Pemaer anrebpanveckum u rpaduuecKuM CriocoOOM KBaji-

paTHbIC HEPABCHCTBA

5. | Perraet MeTomoM WHTEPBAJIOB anredpandeckrne HepaBeHCTBA.

6. | Permmaer npocThie uppairoHaibHbIC HEPABEHCTBA

Ypok 114. CymmaTuBHbBIE OLICHOYHbIE 32IaHUS 110 pa3aeny 7
1. Halinure cyMMy TIeNBIX YHCEN, YAOBICTBOPSIIOIINX HEPABEHCTBY. |x — 1| < 3,2 .

2. Hanuiure HEpaBeHCTBO —6 < x < 6 ¢ MOMOIUIbIO 3HAKa MOAYJIA .

A) |x|=6 B) |x|>6 O) x| <6 D) x| <6
3. PemuTe HEpaBEeHCTBO 245 >0.
2x -3
A) (1,55 +o0) B) (o 1,5) C) [1.5; +o0) D) (o0 1,5]

4, Haﬁl[HTe KOJIMYCCTBO LICJIbIX YUCCJI, YAOBICTBOPAOIINX HCPABCHCTBY:

S5x—-2> 2x+ 7
dx+2>5x-10

A)7 B) 10 )8
5. Haitaure cyMMy LI€NIBIX YKCEl, YOBIETBOPSIOINX HEPaBEH
A)0 B)3 * ‘

6. Pemute HEpaBEHCTBO: x? > x°.

A) (03 1] B) (=o0; 1)




7. llpn xakoM HamOONBIIUM 3HadeHHH “b” umciao 4 OyaeT NpHUHAIJIEKATH
MHOXECTBY pelIeHnil HepaBeHcTBa 2x>+ bx — 54 <0 ?

8. Tlpu KakuxX 3HAUCHHAX a TpexwieH ax’ — 4ax + 4 NPUHUMAET TOJBKO
MTOJIOKUTETTHHBIC 3HAYCHUS TIPH JTF000M X7

A) (0;2) B) (0; 1) O (1,0 D) (1; +o0)

2+
9. Pemnte HEpaBEeHCTBO r+4 <4:
X

A) (—0; 0) U {2} B) [2; +o0) C) (03 2] D) (—e0; 2)

10. Tlpu xakom 3HadeHun “b” ypaBHenume 2x> + bx + 2 = 0 He umeer
JIEUCTBUTEIBHBIX KOpHEH ?

11. Ipu kakoM 3HaueHuH “k” ypaBHeHue 3x>+ kx + 3 = ( uMeer 1Ba pa3InYHBIX
KOpHS?

12. Pemmre: a) 2x— 1| <3;  b) ||x+ 1|—3| <4

13. OnHa cropoHa TpeyroibHUKa 6 cM, apyras 9 cMm. Uemy MOXeT OBITh PaBHO
HaunOoJIbllIee ¥ HAMMEHBIIEE LeJI0e 3HAYCHUE TPEThell CTOPOHBI (B CAHTUMETPaXx),
€CITi TIEPUMETP TPEYTOJIbHUKA MEHbIIE 25 cM?

14. 3aBHCHMOCTH BBICOTHI MsT4a ITOCIIE yaapa (B MeTpax) OT BpeMEHH ¢ (B CEKyH/1ax )
3amaercs popmyioit A(f) = —5¢ + 20t

a) Ha xakoii cekyHme Ms9 OyzeT Ha BBICOTE Oosee 15 M Hay 3eMiieii?

b) Ha kakoii cekyHe M9 OyzieT Ha BBICOTE MeHee 15 M Ha 3emuieii?

15. YcraHoBUTE COOTBETCTBUE.
a) HauMeHbIIIee 1ielIoe pemeHue pasHo 0.

1.x*<9
2.x2< 9x b) HanMeHbIIeE [[eJI0e PEICHNHE paBHo 1.
3.x2<3x C) HauOOJIBIIIEeE 1IEJI0e PEIICHIE PaBHO 3.

d) cymma menbIx penreHuit pasHo 0.

16. Pemnre HepaBeHCTBO 1 i <1.
x—

17. Pemute HepaBeHCTBA S
a)V2x—-3<1 b)\/3x>2* \
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Tabnuna nuianupoBanus no 8 pasjaedny.

Yucsio[Y4eOHUK
Cranaaprsl Ypox Ne Tema
4yacoB| cTp.
115 Bexkropsl 1 162-163
3.1.5. [Ipumenser B
MaTeMaTHIECKHX 1 PH3H- BeKTophl Ha KOOPIMHATHOM
"ecKkux 3ajadax moms- | 116-117 TOCKOCTH 2 | 164-166
THE BEKTOpa Ha IJI0CKO-
CTH, TIPABHUJIA CIIOKEHHUS,
BBIYUTAHUS U YMHOXKE- Hanpasnenne Bexropa
HHS BEKTOPA HA YHCIO | 412 119 VYon nakmona. Tpuronomer- > |167-170
3.2.1. 3raetr moHATHUA pUYECKHE OTHOIICHUS U
[apaJlIeIbHOTO HIepe- KOMIIOHEHTBI BEKTOpa
HOCA Ha TUIOCKOCTH U
[IPUMEHSIET €ro JUIs CrnoxxeHue u BhIUUTAHUE
npeoOpasoBaHHUst BEeKTOpOB. ClloKeHHE BEKTO-
dur 120-123 P 4 |171-178
YPp- POB, 3aJJaHHBIX KOMITOHEH-

3.2.2. 3naet nousATHE TaM
npeoOpa3oBaHUE IBH-
JKEHUS U TI0JTydaeT YMHOXEHHE BEKTOpa Ha
JIBE KOHI'PY HTHBIC yncno./leficTBus Hag BEKTO-

e 124- 125 o . 2 |179-181
¢urypy mpeodpasosa- paMu, 3aJJaHHBIMU KOMIIO-
HUEM JIBHDKCHUSI. HEHTAME
4.1.1. I[IpeoOpazoBbIBacT
HPOU3BOITHBIC CAIMHUIIBI [TapamtensHbIN TIEPEHOC.
;‘;&?ﬁe“ﬂ JIPyT B 126-129 | JIBusKeHHE ¥ KOHTPY- 4 |182-187
4.2.1. IIposepsieT cooT- EHTHBIE YHUTYPBI,

BETCTBHE TOIYIEHHBIX
pe3yIBTaToOB IIPHU TI0-
MOIIIN TPAKTUIECKUX
HU3MEPEHUH. .

130-131

O0o0maromue 3axaHus

*

132

3amaHusi CyMMaTHBHOT
HUBaHUS 10 pa3ngiy 8

e




Cranaaprsl cogep:KaHus

3.1.5. IlpumMeHsieT B MaTeMaTHYeCKUX U Qu3nde-
CKHX 3aJa4ax IOHSATHE BEKTOpa Ha MJIOCKOCTH,
[IpaBUJia CJIOXKEHUS, BBIYMTAHUS M YMHOKCHHUS
BEKTOPa Ha YHCIIO.

4.1.1. IlpeoOpa3oBBIBaET MPOU3BOAHBIE CMHHIIBI
U3MEpPEHU OpyT B JIpyra.

4.2.1. IIpoBepsieT COOTBETCTBUE MOTYUEHHBIX pe-
3yJbTAaTOB MPHU HOMOILIY NPAKTUYECKUX HU3MEpe-
HUH.

®opmupyomme yaeHu4ecCKUX HaBbIKOB

* Pasnuuaem cxanapuvie, 6ekmopuanvhule Oe-
3bIMAIHHbIE GENTUUUNDL,
* Pucyem eéexmop no oanHomy HAnpasienuro u OaHHouU
onune;
* Onpeoensem abconoOmuyto eIUYUHY U HANPABieHUe
BEKMOPA NO 3A0AHHBIM UBMEPEHUSIM;
* Uz0bpadicaem 6ekmop 8 KOOPOUHAMHOU NAOCKOCHIL,
* Buipaoicaem 6eKmop KOMHOHEHMAaMU.
* Onpedensiem OnuHy u HaNpagieHue 6eKmopa.
* Pasnoimu cnocobamu ckaaobleaem u eblCUumoleédem
6EKMOPbI,
* Pewaem 3a0a4u na yMHOJICEHUE GEKMOPA HA YUCTIO;
* Pewaem pasHule 3a0a4u Ha 6eKMOPbI;
* Paszmepul Hapucosannozo uzobpaicenus ¢ onpeoeneH-

HbLM MACUWmMabom, RPUeooUm & COOmeemcmaue K peaib-
HbLM, CO2NLACHO OAHHOMY Macumaoy.

Q CJioBaph:

Bekrop, KommmHeapHbIe BEKTOPHI, HAYaTbHAS
TOYKA, KOHEUHAs TOUKA, HATIPaBJICHUE BEKTOPa,
CTaHJAPTHOE MOJIOKEHHUE, MOIYJIb BEKTOPA,
napayieNibHbIe BEKTOPBI, PABHBIE BEKTOPHI,
MIPOTHUBOIIONIOKHBIE BEKTOPBI, HOJTb-BEKTOP,
KOMIIOHEHTBI BEKTOPA, PE3YABTUPYIOLIUI BEKTOP

JononHuTeabHbIE pecypehl

é Pa6ouue JucTbI

HNHurepHeT-agpeca:
http://www.grc.nasa.gov/WWW/k-
Tunnel/Activities/vectors.html

/Wind-

Ypok 115. YuyeOHuK cTp.
162-163 BexTopsbl

MotuBanusi. B undopmarmu o
MTOTOZIC MBI CIIBIIIUM UH(OpPMa-
U0 HUKECIIEAYIOIIETO Coep-
KaHUS.

3aBTpa Temmeparypa Bo3ayxa
Oynet +13 rpanycos, OyneT 1yTh
ceBepo-3amajgHblii BeTep CO
cKopocThio 15 km/4ac.

Kaxk BbI nymaere, mouemy B mpo-
THO3€ O TeMIlepaType JgaeTcs
OJlHa €IMHHIIa U3MEpEeHHs, a O
CKOPOCTH BeTpa JiBe? YUCHUKHU
UCTIONB3Ysl 3HAHUS 10 (U3HKE,
OTBEYAIOT Ha 3TOT BOIIPOC.

Y4eHHKH BBICKA3bIBAIOT MHEHUS
O TOM, SIBIISIOTCS JU CKaJsp-
HBIMU WJIM BEKTOPUAIbHBIMU Be-
JUYUHAMU: TPOUJICHHBINA IyTh,
nepeMeleHye, TemIeparypa,
CKOpPOCTh, YCKOpEHHE, DPa3Iuy-
HbI€ BUJIBI CHJT - CHJIA TSXKECTH,
CWJIa TIPUTSDKEHUS, CUJIa TPEHUS,
TpaBUTAIIMOHHAS CUJIA U Ap. JaB-
neHue, macca u ap. Josonurcs
JI0 BHUMaHMs, 4TO Macca U Bec
pasznuuHbie  (QU3MYECKHE Be-
nuuuHbel.  Hanpumep, wmaccy

CBOEro TeJjla OMPEAENHSAIOT C IO0-
MOLIBIO BeCOB. B 3T0 Bpems
Macca HaXOOUTCS IIOJ BO3CH-
CTBHEM CHJIbI (I'paBUTAIIMOHHAS

CHWJIa) , HAIIPaBJIEHHETO K LIEHTPY
2

3emiu ¢ yckopeHueMm 9,8 m/ce

Tak kak rpaBUTallMOHHAS ga

Ha Pa3HBIX IJIAaHETax padfas

U BEC Meﬂé

TOpa M €T0
I0TC Ha

b KHX B



OrMmeuaeTcst BAKHOCTb [OCICA0BATENbHOCTH OyKB, KOTOPBIMH 0003HAYCHBI HAYAJIO
KoHell BekTtopa. Hanpumep, o0o3HnaueHne AB o3Hauaet, 4to A - Havano BeKTopa, a B
- KOHEII, TO CTh BEKTOP HANPABIICH OT TOYKH A B TOUKY B.

A BexTop BA Ha000poT, HampasieH oT Touku B B Touky A.

B 3aganun ¥.3. yueHuk onpesenseT MoAysib BEKTOpa 0 YUCITy KIETOK. B 1ieHTpe BHU-
MaHUs JEpKUTCSA TO, KaK BBINOJIHAETCS MPAKTUYECKOE 3a/IaHUE BCEMHU yUECHUKAMH.
OTH HaBBIKH UMEIOT BAKHOE 3HAUEHUE U JUIA MOCIeAyoUX ypokoB. Ha Bcex 3ara-
HUPOBAHHBIX YPOKaX Ha BEKTOPBI MPUMEHSIOTCS HAaBBIKM M300pakeHHUs BEKTOpa MO
JAaHHOW MOAYJIIO U HAIIPABJICHUIO K HA00OPOT, 3Mepsisl TMHEWHON M TPAHCHIOPTUPOM
0 JaHHOMY HU300pakeHHIO BEKTOPa — ONpe/IesiCHUE HAIPABICHUS U MOJYJIA.

https://trigonometry.wikispaces.hcpss.org/Unit+1+Geometrict+Vectors
ttp://www.mathwarehouse.com/vectors/
http://www.analyzemath.com/vector calculators/magnitude direction.html
http://www.onlinemathlearning.com/vector-subtraction.html
http://www.onlinemathlearning.com/vector-addition.html
http://www.grc.nasa.gov/WWW/k-12/WindTunnel/Activities/vectors.html

Ypoxk 116-117. Y4eonuk crp.164-166.
BekTopbl B 1eKapTOBOii ccTeMe KOOPIAMHAT. 2 yaca

* [1o koopanHaTaMm n300pakaeT BEKTOP B KOOPIWHATHOM MIIOCKOCTH.

¢ [ToHnMaeT, YToO BEKTOP COCTOUT U3 BEPTUKAJIBHBIX U TOPU3OHTAIBHBIX KOM-
TIOHEHTOB;

* 3anuch BEKTOpa KOMIIOHEHTaMHU OOBSICHIET N300paKeHHEM Ha KOOPAMHATHOM I1JI0C-
KOCTH,

* [lonnmaer CylIeCTBOBaHUC OCCKOHEYHOT0 Yncia BCEKTOPOB C OAUHAKOBBIMH KOMIIO-
HCHTAaMH B 3aBUCUMOCTU OT KOOPAUHAT HavaJlbHOM TOYKH,

* [Ipumenss GopMyiTy pacCTOSHUS MEXIY AByMsI TOYKAMH HAXOJUT MOIYJTb BEKTOPA;

* Pemaet Pa3HBIC 3a1a41 Ha KOMIIOHCHTBLI BEKTOpA. a) y

Uccnenyrores 3ananus naHubie B yueOHuke. [1pu BeipakeHnn
BEKTOpa, N300paKEHHOTO Ha KOOPAUHATHON MIOCKOCTU KOMIIO-
HEHTaMH, oOpalaeTcsi BHUMaHue Ha MacIuTal Ha OCSIX X U ), Mac-
wTabbl MOTYT OBITH JaHBI IO PasHOMYy. 3allMCh_BEKTOpa OP,
MOKa3aHHOTO Ha PUCYHKE KoMIoHeHTamu, Oyuer: OP (2; 4)

3a/laHus OXBATBHIBAIOT HABBIKM 3aIIMCH BEKTOPA KOMITIOHEHTAMH, BEIYHCIIEH
CTOSTHHE MEX/ly IByMsI TOUKaMH, a TaK’kKe MO JaHHBIM kommoneHT@ 1 n1a

AWUHATaM Havalla UJIN KOHIIa OIIPCACIICHUC HEU3BECTHOM KOOpAUHA AHD
peH_ICHI/Iﬁ 3a7a4 pasHbIX TUIIOB, MIPUBCACHHBIX B y‘{e6HI/IK€. Pekomen Cs
B

HHUEC OTUX O6p33L[OB YUCHUKAMHU B KJIACCC MNCbMCHHO.
I[OHOJ'IHI/ITCJ'IBHO MOXHO pCHINTD 3aJa4M Ha IT HCHHUC KOQMITIOHEC
1

Tteopemsl [Tudaropa.
OtH 3agaun ObUIHM 1aHbl B Pabouem WcTe Ne




Pa6Goumnii auct Ne 1
NUmsa damuausa Yucao

® Bblpaofcaem 6EKMOpP KOMNOHEHMAMU.

1. ITo CJICAYIOIHUM JaHHBIM BbIPA3UTh BEKTOP KOMIIOHCHTAMMU.

a) Ckopoctb 35 M/cek, Ha BOCTOK

b) Cxopocth 12 m/cexk, Ha 3armmaj
c¢) Cropocts 8 M/cek, Ha ceBep

d) [Tepemenienne 8 M Ha fOT

2. Auigeia npoiias 20 KM U3 OMY Ha ceBep, 3aTeM 15 KM Ha BOCTOK JIOIIEN 710
o3epa. Breruucaure paccrossHue oT AoMa AWNIpIHA 0 O3epa IO €ro
MIePEMEIICHHIO.

Ypok 118-119. Yueonuk ctp. 167-170. HanpasieHue BekTOpa.
Yroa Hak/oHa. Tpuronomerpuyeckue OTHOLIEHUS] U KOMIIOHEHTHI
BEeKTOpa. 2 yaca

* JI71s1 BBIYMCIICHNSI HATIPABJICHHUS BEKTOPA UCIIOJIb3YET TPUTOHOMETPHUYECKHE
@ OTHOIICHHUS.
* Bolpakast uepe3 TaHreHC HaXOIUT COOTBETCTBYIOIIUH YOI

* HanpasieHnue BekTopa onpeaessieT no yriiy oOpa30BaHHOMY IOJOXKHUTEIbHBIM
HanpasieHueM ocu Ox;

* Pemaer 3a1aun Ha HampaBJeHUE BEKTOpA.

© KoMIOHEHTHI BEKTOpPa BBHIPAKAET TPUTOHOMETPUUYECKIUMHU OTHOIICHUSIMHU;

e Bocnonb3ysch TPUTOHOMETPUYECKUMU OTHOLIEHUSIMU PEILIAET 3a/1a4M Ha
BEKTOPBI.

3amaun Ha HalpaBlieHHE BEKTOPa, BO MHOTUX CJIy‘IaHXy
OTIPENIEISIIOTCST  YKa3aHUEM TIOJIOKEHHsI BEKTOpa, KOTOp@e
Ha3bIBACTCA CTaHAAPTHBIM IIO0JIOXKCHHUEM BEKTOpa.
CTaHJIaPTHOTO IOJIOKECHHUS - ATO BEKTOp, Haua
KOTOPOTO SIBIISIETCS] HAYaJI0 KOOPMHAT. 32 HarpaB
MPUHUMAETCS  yroi,  00Opa3oBaH@hlii  TIO
Hampasiennem ocu Ox. Ha pucynke OA% cranma

3

A




B 3anmanusx ydeOHuKa, JJis ONpENeNIiCHUS HAIMPaBICHHS BEKTOPa MOJb3YIOTCS
TaKUMU MOHATUSIMH KaK:

1) Hanpaso, HaneBo, BBpeX, BHH3, 3aIaj], BOCTOK, CEBEP, IOT, YTO UCIOIb3YIOT B
€)KeTHEBHOM JKU3HM.

2) Ilo craHgapTHOMY IIOJIOKEHUIO, TO €CTh [0 YLy
00pa30BaHHOTO ¢ 0ChiO Ox.
——mel e - >
X

? 3ajaun ObLIH IaHBl HA BEIpAKEHHE Pa3HbIX HANIPABJICHUH BEKTOpA U HA B3aUMHBIE
m  1peoOpa3zoBaHUs MEXIy dTUMHU (popMaMy BBIPAKCHUSI.

¥Y.13 a) Ompenenure MOIYITb U HAalIPABIIEHHE BEKTOPA. N
PeweHue: Hanuiem Bexktop PQ koMIoHeHTaMu: 4l 2 Qf1;4)
PQ=(1 - (-3); 4 — (-4)) = (4; 8) HATH,
IPQ =42+ 82=80 =45 2 .
tano = % = 0~ 64° (=3,-4)

HpI/I HaX0KACHHUE KOMIIOHEHTOB BEKTOPA, 4 TAKXKE B 3a/1a4ax Ha OIIPEACIICHUEC paB-
HOHCﬁCTBymIHeFO BEKTOpPa HIMPOKO UCIIOJIB3YCTCS TPUTOHOMETPUYCCKUEC OTHOIICHUA.
Ecau ABUXCHUEC BBIPAXKACTCSA OAHUM BCKTOPOM, TO BOCIIOJIB3YACH MPSAMOYTOJIIbHBIM
TPEYTOJIbHUKOM, KOMIIOHCHTBI JICTKO BBIPA3UTh TPUTOHOMETPUUYCCKUMHU OTHOILIC-
HUAMUA.

d
Tepememenue o g — 4 dr = dcos 0
0 OCH X:

[Tepememenue sin @ = _dr dy=dsin 0

10 OCH y:
3(;.20. ?emeHMe: sin 25° = 1(‘)}6 cos 25° = 1(‘;’6
TCIO/IA:

v,=100 - sin 25° = 0,4226 -100 = 42,26 (xm/4ac)
ve=100 - c0s25° = 0,9063 100 = 90,63 (xm/4ac)

Y.23. PeweHune: l'opusoHTaibHas KOMIIOHCHTA CHUIT
INoneHap Fr =190 - cos 33°~ 190 - 0,84 =159,3
BEpTHKAIbHAsE KOMITOHEHTA

F:=190-sin33°~190- 0,54 = 103,



Paooumnii auct Ne 2

HNms damuaus Yucao

@ e  HampaBnenue BekTopa ompeaenser Mo yrioy o00pa30oBaHHOMY
HIOJIOKHUTEITLHBIM HarpaBieHueM ocu OX.

1) HanummTe BEKTOPBI C KOMIIOHEHTAMH.

YA VA
KN
\ooﬁx Q
ase 60° .
O O -
YA YA
30m 32M
120°
50°
> X > X
O O
Yy

2) HaitnuTte ropu3oHTaIbHYIO U
BEPTHUKAIBHYIO KOMITOHEHTY
CKOPOCTH camoJIeTa.

3) Haiigure ropu3aHTaIbHYI0 U BEPTUKAJIBbHYIO KOMIIOHEHTY CHJIb
MIPUJIOKEHHOM K BaroHy.




Ypok 120-123. Yuedonuk cTp.171-178. Cii0:keHue ¥ BIYUTAHUE BEKTOPOB.

CJ10:)keHHe BEKTOPOB, 3aJJaHHBIX KOMIIOHEHTaMHU. 4 Jyaca
° I[J'ISI CJIOKCHUA U BBIUUTAHUA BeKTOpOB HOJ'H:3yCTC$I

¢ - rpadueCcKuM criocodbamuy;
- IlpaBuiioM TpeyroabHHKa (IPaBUIO MHOTOYTOJIBHHKA);
- IlpaBuiiom napanenorpaMma.
* Mcnonb3ys KOMIIOHEHTBI BEKTOPa CKIIAAbIBACT HX;
* [Ipu croxeHnn BEKTOPOB PUMEHSIET CBOWCTBO JACHCTBHS CIIOKEHUS;
* PemmraeT 3a7a4u Ha CIOXKEHUE BEKTOPOB.
’ 1. IlepBoHa4aIbHO BBIMOIHICTCS CIOKEHUE KOJUIMHEAPHBIX BEKTOPOB. Yde-
w HMK JIOJUKEH C IIOMOIIBIO JMHEHKH U3MEPUTH JUIMHBI JaHHBIX BEKTOPOB,
OIIPEJCUTh MOLY/Ib M HallpaBJICHUE PE3yJIbTUPYIOLIET0 BekTopa. OTMeua-
eTCs B&XHOCTH BBIIIOJHEHUS U3MEPEHHS C MaJOH MOTPEIIHOCTHIO, IPAaBUIBHOTO
OIIpeJICJICHNs HATPaBJICHUsI PE3yIBTUPYIOLIEr0 BEKTOpa .

Samanus Y.1 sICHO MOKa3bIBACT POJIb HAMPABICHHUS, CIIOKCHUS U BHIUUTAHUS BEK-
TOPHAJIbHBIX BEJIMYMH B peaNIbHBIX CUTYalusX. B urpe ¢ BepeBkamu ObLTH IPUMEHEHBI
JIBE CHJIBI C TIPOTHUBOITOJIOKHBIMH HAIIPABICHUSIMU (M OTH CHITBI COCTOST U3 CyMMBI CHJT
OTHIENBHBIX UTPOKOB). B Kakylo CTOpOHY cuiia TATH OymeT OOJbINeH, mepeMenieHne
BCEX OCTAJBHBIX UTPOKOB OyIET B 3TOM K¢ HampapiieHuH. Oco0oe BHUMaHHUE Y-
JISIETCSI HABBIKOM TpauecKoro H300paskeHHsT BEKTOPA 110 MOJIYJIIO M HAIIPABJICHUIO.
310, HapsIy C pa3BUTHEM ITPOCTPAHCTBEHHBIX TIPEJICTABICHUH, CO3/1a€T BOBMOXKHOCTh
HATIISHO TPEJCTABUTH ce0e CKIIaJIbIBaeMble BEKTOPBI U MOJYIb PE3YJIBTUPYIOIIETO
BekTopa. OCTaroTCsl BO BHUMaHUU HABBIKK BHIOOPA YUCHUKOM JUIS IAHHBIX H3MEPEHHH.
PexomeHyeTcsl yCTHO MPOBECTH MPOBEPKY C HECKOJIILKUMU oOpa3iamu. Hamprmep,
Kak BeIOEpeTe MacmTad, 9ToObl n300pa3uTh rpadudecku nepememenne B 1000 kM,
cuty B 10 H, ckopocTs 60 xM/gac?

VY4eHUKH MOHUMAIOT, YTO CIIOKCHUE U BBIYUTAHHE KOJJIMHEAPHBIX BEKTOPOB IO-
XOXKH Ha MPaBUJIa CIIOKEHUS ¥ BBIYUTAHUS HaJT unciamu. [IpaBuiia ciokeHHus HEKOI-
JIMHEAPHBIX BEKTOPOB 00BSCHsETCS rpadUuecKMMU U B IEHTPE BHUMAHUS OCTAETCS
YPOBCHB BBITIOJIHEHHSI BCEMH YUCHUKAMHU.

[paBuno TpeyrosbHuka. OOBSCHSIETCS, YTO HEBO3-
MOXHO HaWTH PaBHOAEHCTBYIOLIETO BEKTOpPA, MOKAa3bIBaIO-
1Iero ABMXKeHUe 9 KM Ha 1or U 12 KM Ha 3amaj,Iio MpaBUily
CHOXKEHUS LIETIBIX YUCEeIl. DTOT BEKTOP - BEKTOP COSTUHSIOLINI
HayaJbHYIO TOUKY C KOHEUHOU TOUKOU ABUKEHUS, U €r0 JUIUHY
MOXKHO HAalTH NPUMEHUB Fr€OMETPUUYECKHUE CBOMCTBA.

9 KM

1. 155t TOro, yToOBl HANTH MOAY/b PABHOACHCTBYIOIIETO, npmf eM TERpe
¢aropa: d =V122+92=15

2. HanpaBienue omnpenesnsieM TPUTOHOMETPUUECKUM OTHOMICHU

tan0 = 12/9 0 ~80°

OtBeT: PaBHOAEHCTBYIOIIUN BEKTOP IMOKA3b u3MeHgHNe MeCTa THOU
TOYKH [0 OTHOIIIEHHIO K HAaYaJIbHOU Ha 15 KM B H HUU IOI0-3a) .

6

12 kM




[Ipu cnokeHNH BEKTOPOB TE€OMETPUISCKUMH CIIOCO0AMH - TIPABHIIaM TPEYTOJIbHHUKA
WIJIH TIPABUJIOM TIapalijiesiorpaMMa 0O4eHb BAYKHO OOpaTUTh BHUMAaHKE Ha HalpaBlieHHE
BeKTOpoB. He nMeeT 3HaueHHe Kakol BEKTOP HapHCOBaH IEPBbIM, a KAKOH BTOPBIM.
[Toromy, 4TO TIpH CIIOKEHUH BEKTOPOB BEPHBI CBOMCTBA CIIOKEHHSL.

CinoxeHun BEKTOPOB BolunTanue BEKTOpPOB

=)

-
v

<3

> >

s
=)

PaccmarpuBaeTcst ClIOKEHHE U BBIYUTAHHE BEKTOPOB IO
[IPaBUILy TPEYroJbHUKA U HapaJlesiorpama.

I[O CBCACHU YUCHHUKOB JOBOAUTCS BBIITOJIHCHUC CIIOKCHU ST BEKTOPOB I’pa(bI/I‘IeCKI/I
IIyTEM U3MCPCHUA. YUToOBI CIOXKUTH BCKTOPLI 3a/IaHHBIC I/1306pa)KCHI/I€MZ

- MbI JOJUKHBI U3BMCPUTH Ka)K,I[BIﬁ N3 HUX

- COOTBECTCTBCHHO 3TUM I/I306pa)K6HI/I$IM, PUCYEM U3MCPCHHBIC BEKTOPbI, COCANHSA
KOHCYHYIO TOYKY OAHOI'O0 BEKTOpa C Ha4yaJIbHON TOYKOH APYyroro.

- COCIUHACM HAYAJIbHYIO U KOHCYHYIO TOYKH.

PaBHO,I[efICTBYIOH_II/Iﬁ BCKTOP BbIPAKACT UBMCHCHUC KOHEYHOM TOYKH OTHOCHUTEIIHLHO
HadaJIbHOM MOIYJIEM U HAIIPABJICHUCM.

> > D> oS T T e i 2
U+v+zZ=u+v)+z U+v+z=u+Wv+2)
cJI0KeHHe HECKOJIb- N >
KHX BEKTOPOB N
> o >
u+v+z Uu+v+z
> >
Vv+z
re >
v v
=
u i

.; PerieHust HEKOTOPBIX 3aaHUH, TAHHBIX B YUeOHUKE

Y.6. Pemrenne: EA+AB = EB
[EB|=V3+42=5
tana =5 =0,75 a~37° 0~ 143°.

b) [Ipememenue Bcagnuka: 5100 = 500 m.



>

4
Y.7. Paccrosiune OA Haiimem mo Teopeme ITucaropa. A g

IOA| =240+ 1802= 300 m.

Otpanuics oT HayanbHOM ToukK Ha 300 M. >

N

)

Onpenenum yroy HakJIoOHa: 100} ¢

180 _ 0,75 ¢ moMoIIbIO KAJIBKYJIITOpa .
20 H yop

[Tockompky tanf =
HaxomuM 0 ~36,9°.

= Y

¥.10.a) (cTp.175). Camomnet JIETUT MO HAMTPABJICHHUIO Ce-

Bepa co ckopocThio 850 km/gac. Kak m3MEHUTCST CKOPOCTH A50
Y HarpaBJIEHUE CaMOJIeTa TI0/T BO3/ICWICTBHEM 3aI1aTHOTO J
BeTpa co ckopocThio 50 kM/gac? HapucyiiTe, MOKaXuTe. 850
ITox neiicTBHeM 3amaiHOTO BETpa HaNpaBJICHUE JIBUXKE- )
HUS MeHsieTcs. PealbHas CKOPOCTh camMoleTa COCTONT U3
CYMMBI JBYX KOMITOHEHTOB - CKopocTH 850 km/dac 1mo Ha-
MpaBIeHUIO ceBepa (1) u ckopoctr 50 KM/4ac B 3aragHoM
HaIlpaBJICHUH BETpa (X).

[v] = V8502 + 50% = 865 km/uac

850
=921 ~8]°
tan 50 7 0~8

=Y

[IpriMeHEeHHE CBOWCTB CIIOKCHHS K BEKTOPAM WCCIACAyeTCcs Ha TpapuuecKux
M300paKESHUSAX

Y.13. (Ctp.176) Pemenue: a)AE + EB = AB D A
d)AB-DB=AB+BD=AD _

k) AB - CB - DC =AB +BC + CD = AD c 5
BI)ILII/ITaHI/Ie BeKTOpOB HpI/IBO,HI/ITCH K CJIOKCHHUIO HpOTI/IBOHOHO)KHLIM BeKTOpOM.

w z
Y.14. BekTopsbl, HAPUCOBAHHBIC KPACHBIM I[BETOM,
3aMEHHTE Pa3INYHBIMH CIOCOOAMH Ha CyMMY
- (V3 v
BEKTOPOB @, b, € 1 MOKaXUTE CBOICTBA ICHCTBUSI

CJIOKEHHS HaJl BEKTOpaMU.

=l

? -

u

3amaercs Borpoc: Kak MOKHO OmpeenuTh, Kakue BeKTopa cloxkeHbI? OObsCHAETCS,
YTO 3TO MOXHO OIIPEACINTD, ITIOKa3aB Ha4YaJIbHbIC U KOHECYHBIC TOYKHN BEKTOPOB.

1. CneBa 1o HalpaBIEHUIO YaCOBOM CTPEJIKU [10CIIE0BATENbHO QCTpo I B
Z, Vv, W takuM 00pa3oM, YTO KOHEI[ OJHOTO SIBJIAETCS HZUas pyrero, a
PaBHOJICHUCTBYOIIHMI BEKTOP 3TO BEKTOP 7.

Z+V+w=mn. C 1pyroii CTOPOHBI, CIIM TOCMOTPEHR 10 HA CHUIO WB 4
CTpEJIKU YBUIUM, 4T0 7= + v+ Z, OTcrona i’ + =7+
BEPHOCTH IIEPEMECTHTETHLHOTO CBOHCTEA CIOMKEH



2. Ecniu paccMOTpeTh KapTUHKY CJIeBa MO HAPABICHUIO YaCOBOU CTPEIIKHU, TO YBUIUM,
YTO KOHEI BEKTOPA Z ABIISAETCS HAYaIoM BeKTopa V. CyMMY DTUX BEKTOPOB IOKA3bIBAET
BEKTOp 777, 2+ V'= iri. KoHel BeKTOpa /7 ABIISETCS Ha4alloM BEKTOpa 7.

CymMa 3THX BEKTOPOB - paBHOACHCTBYIOIINI BEKTOD 77,

H=m+wum w=1u+ ().

AHAIIOTHYHO, €CITH PACCMOTPETHh BEKTOPHI CIIpaBa B HAIIPABICHUN TIPOTUB CTPEIIKH:

k=u+V, # =K+7z, 3uaunr, 7= @+ V) + 2’

Ecnu mpuHATE BO BHUMaHHE CBOMCTBO TPYITTUPOBKH, TO TIOIYUUM:

@+ +z=uw+(EZ+V).

To ecThb, crmaraemplie B JTIOOOH MOCIIEIOBATEILHOCTH MOYKHO 3aMEHUTH MX CYMMOM.
CHO)KGHI/IG HECKOJIBKMX HCKOJINIMHEAPHBIX BCKTOPOB BLITNIOJIHACTCA CIACAYIONUMU HIaraMu.
1. KOMITOHEHTBI X 1 ) KaXKI0TO BEKTOPA OMPEICTSIOTCS Yepe3 TPUTOHOMETPHUIECCKUE OT-
HOIIICHUS.

2. Bce KoMIIOHEHTEI B HarpaBJICHUU OCHU O.X' CYMMUPYIOTCA. :‘)TI/I CYMMBI - KOMIIOHCHTBI
X ¥ ), paBHOJICUCTBYIOIIETO BEKTOPA.

3. Mozyns paBHOEHCTBYIOIIETO BEKTOpA BBIYUCIISIETCS 10 TeopeMe [Tndaropa.
4. YroJj1 HaKJIOHA BCEKTOpPA BEIYUCTIACTCA TPUTOHOMETPUYCCKUMU OTHOMICHUAMMU.

V.17. (crp.178) Pemenne. Ckopocts camosiera vi =(0; 650) A
ckopocth Betpa v3 = (80; 0) A
KoHeuHast ckopocTb camonera: v'=vi + v = (80 ; 650) 650 /i
V'] = V802+ 650% =~ 655 (km/uac)
650 o o >
tand = 20 =8,125; 6 =83
V.18. Jlogka HaxoauTcs Ha Oepery peku mupuHoi B 120 M
nont yriioM 90°k 6epery. CKOpoCTh JIOAKHU B CTOsUYCH Bojie 6 Y
M/CEK, CKOPOCTh TEUEHHUs PEKH 1M/CEK: a) CKONBKO BPEMEHH | 2 | Cyopocts pekn

notpedyercst JOoKe, YTOOBI MEPEIUTBITh PeKy? b) Ha CKOIBKO 1 m/cex.
METPOB TEUYEHHE PEKH CHEceT JIOJKY BHH3 OT MecTa
Ha3zHa4YeHUs1? ¢) MO KaKUM YIJIOM IO OTHOIICHHUIO K Oepery
Oy/eT ABUraThCs JoaKa?

Pemienne.  KoopaMHAaTHYIO TUIOCKOCTH BBIOGPHM Kak

MOKa3aHO Ha PHUCYHKE.

L.
>

v

6 m/san.

CKOpOCTB JIOJIKH B CTOSIYEH BOJIE

Y

CKOpOCTb JIOJIKM B HETIOBUKHOM Bojie: vi=(0; 6)

CKOPOCTb TCUCHHSI PEKHU: W =(1; 0) 6
Koneunas ckopocTh JoAKH: V = vi+v2 = (0; 6) +(1; 0) =(1; 6) Y 4

M =12+ 62=V37 ~ 6,08 m/san

a) Ecimn mmpuHa pexu -120 M, To BpeMs JT0AKH Tiepexoaa pexf oy

t=120: 6 =20 cex.

b) Ilepemerenne JTOAKH O] BO3ACHCTBUEM TEUE pekn B0 ceKyHWOyIeT

M 10 HalpaBJICHUH TCYCHHUH PEKH.

c) tanf = 6, 0 =~ 80,6° Jlonka Oynet WBHUTaTHCS
OTHOCHUTEIIFHO TI0OEPEKbSI.

9



¥Y.19. JIspxHuK miponenan nyTh cHadana 300 M mox yriom
135°, a morom 400 M mox yrmom 45°. Onpenenure BEKTOP YA
NEepeMCUICHH JIbDKHUKA. ﬂ,
PewweHue: s

|di| =300 dic=-300-cos45° = —150"2 o |
diy=300-sin45° = 1502 e T
|d) =400  doe=400-cos45° = 200\2 N
doy=400-sin45° = 200\2 NI~
dv=—150\2 +200V2 = 50N2; dy=150\2 +200V2 = 350\2 ol ’x

d=d2+ d>=(50\2)> + (350N2)*= 500 (m)
tand = % =7;0=81,9°

X

Paoounii iuct Ne 3

Yucao

damuausa
u

Onpeoensem  pagHoOelucmsyouutl

[ J
@ HEKONIUHEAPHbIX BEKMOPO8.
Bribepure macmrab. IlpencraBpre Tpaduueckun paBHOACHCTBYIOIIYIO CHITY.

OnpenenHTe MOAYJIb 1 HAIIPpABJICHUC.

;- N
to

KOJUIUHEeapHblX

HNmsa
6€KmMop

2H

3H
— 4H

.4H
4Hl

)



Paooumii auct Ne 4

Nmsa damuausa Yucao

o  Onpeodensem  pasHoOelUcmMBYOWUL  BEKMOp  KOLIUHEAPHBIX U
HEKOMIUHEAPHBIX 8EKIMOPO8.

1. Ha nanHOM pucyHke cieBa Ha Teiio aeictBytor cuibl B 15 Hu 10 H, a ¢ npaBa B
20 H.

Uemy paBHa paBHOAEUCTBYIONIAs CHJI, JIEHCTBYIOLIUX Ha TEI0? 130

101@_ 200

2. Teno HaxooUTCs B IIOKOE IOX AekcTBHEM TpéEX cui. Ecim cuita, HanpaBiieHHas
HarpaBo paBHa 20 H, a cuia HanpaBieHHast BHU3 OyzeT paBHa 15 H, To onpenenute
HaIpaBJIeHHE 1 a0COIIOTHYIO BEJIUYHHY CHIIbI R.

N
R

20H

v

15H

3. UmeroTcst Tpu cuiibl, feicTByonpe Ha tesno: cnesa B 10 H, causy - B 3 H u cuna
12 H, mox ymiom HakioHa 30°. Haiinure BepTHKaJbHYI0 W TOPHU3OHTAJIBLHYIO
KOMITOHEHTHI Pe3yJIbTUPYIOIIETr0 ATUX CHIL.




Ypok 124-125. YueOHuk ctp. 179-181 VYMHOkeHHE BEKTOpPAa HA YHCJIO.
JeiicTBusI HAJl BEKTOPAMM, 3aJaHHBIMH KOMIIOHEHTAMHU. 2 yaca

‘VMHOXXEHHE KaKoTo HI/I6y,I[I> BCKTOpPA HAa CKAJSIPHOC YUCIIO 00BsICHSICTCS HA nmpuMepax,
BBI6I/IpaSI IMOJIOKUTCIILHOC LICJI0C, OTPULIATCIIBHOC 1LICJI0C, U ,[[pO6HI:Ie qucia.

1) U306paxen BexTOp 21, TIOMY- 2) Ha pucynke wu3o0OpakeH BEKTOp
YEHHBIN YBEJIMUCHHUEM JITMHBI (=3u), mONydeHHBI YMHOXKEHHEM
BeKToanB 2 paza. OTH BEKTOPHI JUIMHBI BEKTOPA 1 Ha (—3). 3TH BEKTOPHI
OJIMHAaKOBO HAIPaBJICHHbIE. IIPOTHUBOIIOJIOAKHO HAIIPABJICHHBIE

—

y 4

OTMmeuaeTcsi CIpaBe/NIMBOCTh CBOMCTB JCHCTBUS YMHOXCHHUS TPU YMHOKECHUU
BEKTOpa Ha YUCIIO. 37IECh OISTh- TAKU 00paIlaeTcsi BAUMaHUE Ha TO,YTO JAHHBIN
BEKTOP M BEKTOp TIOJYYCHHBIH TIOCIE YMHOXKEHHUS Ha YHCIO H300paXKaroTcs
OJIMHAKOBOM MaciiTabe.

Jpyrumu clloBaMH, PEKOMEHJIyeTCsl BBIMOJHAThL YMHOXEHHE BEKTOpa Ha YHCIIO
HaOmromasi Tpadudeckue H300paKCHUSA. YUCHHUK TpemiaracT W yoOexmaercs,
HAapPHCOBAaHHBIMHU N300PaKCHUSIMHU, YTO BEKTOp 2U’ B JiBa pa3a JJIMHHEE BEKTOpa 1,

— —
a BEKTOp # B JIBa pasa Kopoye BeKTopa 2u.

| J K L
Y.1. PeweHue:
— —> —>

a)A_)C=§B+BC=_)ZE’ E
d)LI—i—LE:Aﬁ'—V v
B X c

Y.5. PeweHwne. A T B c D

— —> —
2)AX=AB+BX=7+%V 7 Y

AV —RO L (v 1
3) BY=BC+CY=vV- +1u A

2 v D

Y.A1. (ctp. 181). PeweHwue.

a) ITo ckonbky &= (2; 3), v'=(—4; 5) 10 2u=(4; 6), 3v=(~12; 15).
[Monyuaem: 2u +3v'= (4 +(-12); 6 +15)= (-8;21)

Y.5. (ctp. 181). PeweHune.

Touka C(x; y) nenut orpe3ok AB B otHomennn AC : CB = 1: 2.1 CKOJIBKY
TOPBI AC u CB sBasiores KOJJTMHEAPHBIMH BEKTOPAMH. x
C

— —
AC= (x+3;y-1),CB= (6 —x; 7 —y) uno yciopuig 2-AC =
nosyuaem: 2x+6; 2y —2y=(6—x;7 — y)

PaBeHCTBa COOTBETCTBYIONINX KOOPJUHAT BBIPa3 e3 2xH6=6—
=7 — y ypaBHeHHI 1 HaxomuMm x = 0, 3. OtBe ;



Ypok 126-131. YueoHuk ctp. 182-189. IlapainensHblii nepenoc. JBuke-
HHE M KOHTPYIHTHBIe purypsl. O0o0mawiue 3axanus. 6 4acos

CraHaapTsl cogep:KaHus

3.2.1. 3HaeT MOHATHUS HapaIeib-
HOT'O TIEPEHOCA Ha IUIOCKOCTH U PH-
MEHSIET eTo sl IpeoOpa3oBaHus
¢buryp.
3.2.2. 3naer nousTHe peodpa3oBa-
HUE JBIKCHHUS U [TOJYJaeT JIBE KOH-
TPy3HTHBIE HUTYPY
peo0pa3oBaHNEM JBIKCHHUS.
DopMupyoLHe yue-
HHYeCKHe HABBIKH
* JleMOHCTpUPYET TOHUMaHHE

CBOWCTB MapaulebHOrO MepeHoca
Ha M300paKEHUSX WIN K€ PHCOBA-
HUEM U300paKEHMUS;

* [ToHuMaeT oCyIeCcTBIEHUE NTapal-
JIENTBHOTO MIepeH0ca ONpe/IeICHHBIM
BEKTOPOM;

* B pesynbrare mpeoOpa3oBaHus
JIBWKCHUS - Mapajule]IbHOTO Tepe-
HOCa, TIOBOPOTAa, OTPaXKCHHS TIpe-
00pa3oBBIBAET burypy B
KOHTPYSHTHYIO ¢ Hed ¢urypy Jne-
MOHCTPHUPYET MPH PELICHUU 3a]1a4;
e [IpeacraBnsieT pa3HUIY TOMOTETH-
YEeCKOTo MpeodpazoBaHus C mapal-
JIEJIbHBIM TIEPEHOCOM, ITOBOPOTOM,
OTpaKeHUEM;

* [IpeoOpazoBaHue ABHKESHUS MTPE/I-
CTaBJIsieT Ha KOOPAWHATHOM TIOCKO-
CTH.

CaoBapsb
napasuielIbHbIi TepeHOC

BEKTOP MapajuIeIbHOTO MepeHoca
MOBOPOT

yToJ [IOBOPOTa

OTpaKeHHe

JIMHUSL OTPAKCHUS

KOHTPYIHTHBIE (DUTYPBI

nogo0HbIe GUTYPBI

k03 pULIMEeHT roMOTeTHH

0* JlonoJHUTEILHBIE PECYPChI

Paboumne nmucTer
Pecypcsl u3 untepuera:

www.khanacademy.org/math/geom-

etry/transformations

OCHOBHBIE CBOMCTBA MapajieIbHOTO Mepe-
HOCa OOBSCHSIOTCS C IIOMOMIBIO 00ydaro-
miero 0JI0Ka JAaHHOTO B yueOHUKe. Pucyrorcs
pucysku. i1t n3yueHns: npeoopa3zoBaHus
JBIDKCHUSI IMEETCSI MHOTO MHTEpHET-PEeCcyp-
coB. www.khanacademy.org/math/geome-
try/transformations .

OcHoBHbIE CBOIiCTBA OTpa:keHUs (CUM-
METPHH):

1. ®urypa nonydeHHas OTpaK€HUEM KOH-
TPy HTHA HUCXOIHOH urype ;

2. JINHUSA OTPaKEHUS - ITO CEPEANHHBIN
MEPIICHIUKYIAP OTPE3Ka, COENUHSIONIETO
J00bIe IBE TOUKH HAYaJIbHOTO U KOHEY-

HOTO TTOJIOXKEHUS (PUTYPBI.
JIUHUSA OMPAadsNCEeHUs

Ha4dyajlbHAas
Queypa
Oco0eHHOCTH IBH:KeHHNS MOBOPOTA:
* OnpezensieT yroi moBopoTa, IEHTpP MOBO-
pOTa M HalpaBJeHUE TOBOPOTA.
* LlenTp moBopoTa MOXKET OBITH BHYTPH U BHE
¢urypsl. B mobom cirydae neHTp moBopoTa
0CTaeTCsI MOCTOSIHHBIM (HEIBM)KUMBIM);
* [Ipu moBopoTe ncxoaHas Gpurypa u mnpe-
oOpazoBaHHas GUrypa - KOHTPYIHTHBL;
* [Ipu moBopoTte Ha 360° mpeoOpa3zoBaHHAs
¢urypa coBnajaer ¢ UCXOAHON HUTYPOH.

npeobpazosannas guzypa




[TornMaer, 4To HpH MapayieIbHOM IepeHOCe Ha KOOPANHATHON INIOCKOCTH TOYKA C
KOOpauHaTaMu (X; ) MEPEXOIUT B TOUKY C KOOpAWHATaMu (x + a; y + b) .

IIo JaHHBIM U BUAY ABUKCHUIO 3alIMCHIBACT HOBLIC KOOPAWHATHI BEPIIHNH (I)I/Il" Yp

[Ipumep. [TapannensHplil nepeHoc: Ha 2 eAVHULBI HAJIEBO U Ha | €AMHHUILY BHU3

Q (0; -1), D(=2; 2), V(2; 4), J(3; 0)
Q'(=2; =2), D'(=4; 1), V'(0; 3), J'(1; —-1)

1) [MapamrensHBIH TIEpeHoC: Ha 5 enu-
HUIIBI BBEPX
U(=3;-4), M(=1; -1), L(=2; =5)

3) [MapammenpHBIN TEpeHOC: Ha 3 enu-
HUIIBI HAIIPABO U Ha 2 STUHHUIIBI BBEPX.
D (=4;1),A(=2;5),S (-1;4), N (-1, 2)

2) [NapamnensHbIN IEpeHOC: Ha 3

€IMHULLI BHU3
R(—4; —3), D(—4; 0), L(0; 0), F(0; 3)

4) INapannenbHbIA IepeHoc: Ha 3 enu-
HUIIBI HATEBO U 4 EIMHULBI BBEPX.
Z(—4;-3),1(-2,-2), V(-2; -4)

5) [apasutenbHblil nepenoc: Ha 4 equHUIB 6) BekTop mapaiienbHOro nepenoca

HarmpaBo nU 4 CANHUILIBI BBEPX

Ay

) U (=35 =4), M(=1; —1), L(=2; -5)
ITapannenpHelil nepeHoc: Ha 4 eau-
HUIIBI BBEPX

Ay

(=2; 1)
Ay

Jus!

\
v

Q
o
=V

8) R (—4; =3), D(=4; 0), L(0; 0), F (0; =3)
[MapannenbHplil IepeHOC: HA 3 €AMHUILIBI
BHU3

Ay




Paooumii auct Ne 1

Nwms damuaus Yucio

® HOHumaem, umo napaﬂﬂeﬂbﬂbn? nepeHoc ocyuiecmesienicia npu nomMowu
eeKkmopa.

N306pazute Tpedyemoe ABMKEHUE HA PUCYHKE.

1. OTpaXeHHO OTHOCHTEIBHO TIpsi- 2. OTpakeHue OTHOCUTEIBHO MPSIMOUN
MO x = —2, a 3aTeM napajuiedbHblil V= 0, a 3aTemM MOBOPOT NPOTHB YaCOBOI

—> o .
nepeHoc Ha Bektop V{-2; 7) crpesku Ha 90° BOKpyT Touku B(2; 0)
A A)
o x
B
B 9 ot
€
LAx
A
C
3. TomoreTnueckoe npeodpa3zoBaHue 4. OTtpaxeHue OTHOCUTEILHO Mpsi-
c neatpom D (=3; 3) u koappurnm- MoH y = 1, 3aTeM mapa’suiesibHbIH 1e-
€HTOM romoreTuu k= 1/2, 3arem na- penoc Ha BekTop V(—1;2) 1 IOBOpOT
pamenbHbii V(—3; 2) U OTpakeHUe 0 4acoBoii cTpeske Ha 90° BOKpyT
OTHOCHUTEIIBHO MPAMOM y = 3 toukn O(0; 0)
A A
B

o
v




; Pemenne HEKOTOPBIX 3a/1a4 33JaHHBIX B yUeOHUKE

Y.5. (cTp.188) Nnbrap mislBeT MO peKke B MEPHEHIUKYJISPHOM HANPABICHUU K
Oepery co ckopocTbio 1,2 m/cex. Eciu ckopocth Tedenus pexu 0,5 m/cek, a mumpu-

Ha 60 MeTpoB, HaliIUTE:
a) BpeMms 3a KoTopoe Mibrap neperibsiBeT peKy;
b) paccrosiame, koTOpoe neperbiBeT Ubrap.

C) TOJ KaK¥UM YIJIOM TI0 OTHOIIIEHUIO K Oepery Mibrap nepernssiBeT pexy?

Pemenne:

CxopocTh,c KoTopoi#t mibBéT Unsrap vi=(0; 1,2)
Cxopocts Teuenus pexu v» =(0,5; 0)

Koneunast ckopocts Uibrapa:

V=vi+v=(0; 1,2) +(0,5; 0)==(2; 1)

v =~0,52+ 1,22=V1,69 = 1,3 m/cex

a) Bpems 3a xotopoe Wnbrap neperisiBeT pexy OyaeT
t=60:1,2 =50 cek.

b) Unprap Oymer IUIBITh cO CKOpocThio 1,3 M/cex B
Teuenuu 50 cek. Ha guctannuoo S50 - 1,3 =65 m.

C) yroi HakJoHa: tanf = —(1)’5— =2,4; 0~674°

Y.8. (crp. 188) Touka mepecedeHusI MEIMAH HA3bIBACTCS

’)

7

CKopoCTb pekn
o

0,5 m/san.

|

Y/

1,2 m/san.

Rt

/

[Cxopocts Mnbrapa

neHTpoM TspkecTH Tpeyronbauka. Touku D (1; 3) u E (6; 1)

sBisitoTcs BepmmHamu Tpeyronbanka ADEF, G(3; 4) -

MOKa3bIBaeT HEHTP TshKecTu. Omnpenenute BepiinHsbl F.

Touky nepeceuenus npssmoit FG co cropoHoit Tpeyroib-
nuka DE o603naunm uepe3 M. Touka M- cpeansist Touka DE.

Xpt+xe 1+6 _

xp+xg  3+1

Xm=

3,5 V=

2 2 2

M (3,5; 2)

[To croiictBy menuan FG: GM =2 : 1

ITycts F (x; y), Torma
FG=(3-x;4-))=2(0,5;-2)

3—x=1  x=2 Oter:F(2;8

Orcrona {4—y=—4 y=8

2

2

=Y

N — |

w

g-oX
/.-

es]




Tabnuna KpuTepuii CcyMMATUBHOIO OLICHUBAHMSA 110 pa3ieny8

No Kpurepun 3ameueHus

1 Paznnuaer BekTopuanbHble, CKaJIsPHbIE W OE€3BIMSHHBIC
BEJTMYHHEI

2 Pucyer BexkTop B JaHHOM HAIIpaBIECHHM U IO JAAHHOU
JUTUHE

3 Wzmepenusimu onpenenseT MOAydb U HalpaBlIeHUE BEK-
TOpa

4 | U3obpaxkaeT BEKTOp B KOOPAMHATHOH IIIOCKOCTH

5 | BekTop BeIpaskaeT KOMIIOHEHTAMH

6 | OmpenenseT NIUHY U HAIIPABICHUE BEKTOPA

7 | Pa3ubiMu ciocoOamu CKJIaIbIBAET U BHIYUTAECT BEKTOPHI

8 | Pemaer 3aaun Ha YMHOKEHHE BEKTOpa U Ha YHCIIO

9 | Pemaer pa3nble 3a1a4n Ha BEKTOPHI

10 |[A300paxkaet ABHKECHUS HA KOOPUHATHOM IIOCKOCTH

VYpok 132. 3aganusi cyMMaTHBHOIO OLIEHUBAHMS 1O pa3aeny 8

1. Haiinure xoopamanTel ToUku B, ecmun A(—3; 7) m AB= (8; —11).

2. Nanbl Touku A (3; —2) u B (5 ; 4). Hanmmute Bexrop AB KOMIOHEHTaMH.

3. B AABC maue AB =15, BC = 20,
/B =90°, naiigure |AB + BC|.

4. UzBecTHO, uTO BeKTOpHI & (4 ; k+ 1) nV (k — 1; 6) koutennapubl. Halinure £.

5. Beraucnure anmuHy Bektopa w(—5; 12).

6. I[aHLI touku A (5; 2, B (8; 7), C (1; 3). Haiiaure xoopaunats! Touku D, ecin
AB=CD.

N
7. Hanummure KOMIOHEHTHI BeKTopa AB 1 BBIYKCIUTE JUTUHY, €C

A (-1; 3), a xoner B (5; 5).

8. Pucynok cocrourt M3 KOHIPYSHTHBIX napaneno
Ecm AB = - a, a, AC = b TO BBIPA3UTE BEKTOPbI AM
qyepe3



9. Ecuu = (3;2) vov=(-2; 1). Hanmummre BEKTOPHI C KOMITOHCHTaMH
a)2u+V b) '+ 2v’ b) 3w+ 4V’

10. Cxopoctb katepa B cTosiueil Boge paBHa 4 m/cek. lllupuna pexu paBHa 60 M,
ckopocThb TedeHus 1 m/cek. Haiinure ckopocTs Karepa.

a) TO TEUYSHUIO

b) mpoTuB TeueHus

C) Ha CKOJIbKO I'PaJyCOB M3MEHHUTCS HallpaBJICHUE JBIKEHHS, €CIIM KaTep HaYHET
JIBUTAThCS MEPIEHIUKYISPHO TEUEHUIO PEKH.

d) 3a cKOJIBKO CEKyH] KaTep MeperuibIBET peKy?

11. Touka nBuxkercs nox AevicrBuem cuibl F =40 H yrinom Hakiona 30°. Haiiaure
TOPU30HTATBHYIO M BEPTUKAIHLHYIO0 KOMITOHEHTBI TOU CHJIBL.

12. Typuctsl, asurasick 90 M Ha for, 80 M Ha BOCTOK U
emte 150 M Ha ceBep monutu 0 o3epa. Haiimute paccros-
HHE OT jarepsi 10 o3epa. Breipasute Bexktop AD uepes
AB, BC u CD.

13. Ha xakom u3 pUCYHKOB N300pa)KeH NMapaiebHbIi ePeHOC Ha BEKTOP
(=5; 3). HapucyiiTe 3TOT pHCYHOK B T€TPa/b.

~

c) d)

N

S
B

a)

b)

14. a) Touka A (-2; 4) mpeoOpasyeTcs B TOUKy A’ B pe3yJIbTare OTPOKCHHS OTHO-
cuTenbHO ocu abcuuce. Haliaure koopauHaTel Touku A'.

b) B kakyro Touky nepexoaut Touka D (4; 3) nmpu moBopote Ha 90° mpoTHUB Yaco-
BOI CTpEJIKM BOKPYT Havdasia KOOpIUHAT?

c¢) Touka E (—4; 3) npeoOpa3zyercs B Touky E' mapamiensHbIM IEPEHOCOM, TI0 BE
topy u{3; —1). Haiiyure koopauHats! Touky E'.

15. Touxka A (3; —2) nepenuia B TOYKY A1 C ABHKEHUEM OTRANK

CTpPEJIKM BOKPYT Hayaja KOOPJIMHAT, ToUKa Az
HBIM IIEPEHOCOM, 10 BeKTOpy (3; 1). Hapucyitt
Y 3alHIINATE KOOPAUHATHI TOUEK.



9 YucaoBble MOCIAEA0BATEIbHOCTH

Tabdnuua mIaHupoBaHus 1Mo S-my pasjaesy

Crannapre! Ypok Tema Yacol Yued-
co/lepKaHusI HHK CTP.
133-134 HuciioBble NOCaEA0BATENb- 5 190-193
HOCTH
Apudmernyeckass mporpec-
cusi. @opMmyna n-ro 4iaeHa
135-138| apucmernyeckoit mporpec- 4 194-200
cuu. CBOHCTBa WIeHOB apu-
METHUYECKOM Mporpeccuu
CyMMa 7-TO MEepBbIX uje-
2.1.3. Ilpumensier 139-140| HOB apuMeTHIeCKO Mpo- 2 201-204
CBOMCTBa TIOCIIE0BA- rpeccun
TebHOCTEH, aphdme- T'eomeTpryeckast IPOrpeccus
THYECKOH U dopmyita n-ro 4jieHa reomMer-
TEOMETPUHUECKOH PO~ (141-144 | puueckoii mporpeccun .CBoii-| 4 [205-210
Tpeccuil pH penieHnH CTBA YJICHOB FT€OMETPHIECKON
3ajad. IIPOTPECCHH
1.2.5. Tlpumensiet dop-
MYJBI IPOIICHTOB B pe- CymMma n- IepBBIX WICHOB
MEHUN TPAKTUICCKUX | 145-146 | reomeTprudecKkoit mporpec- 2 211-213
3amad (0aHKOBCKHE OTIe- cuu
paryu, W3MEHEHHE
LIEHBI ITPOJIAXKH). CymMa 6eCKOHEYHO YObI-
147 | Baroieil reoMeTpUUECKON 1 214-215
porpeccuu
148-149| O6o0maromue 3aaaHus 2 216-217
150 3agaHus CyMMaTHBHOTO OLie- 1

HUBaHUA 110 9-My pasneny

. S

Bcgro




CTaHIIapTBI CoAepKaHusA

2.1.3. IlpumeHser  cBOWCTBa

MoCJIeI0BaTeILHOCTEH, apupmeTnye-
CKOM M TEOMETPHUYECKOM mporpeccuit
MIPY PEIICHUH 3a][au.
1.2.5. IIpumensiet hopMyabI IPOLIEH-
TOB B PEUICHUU MPAKTUYECKUX 3a]1a4d
(6aHKOBCKHE OTepaluu, U3MEHEHUE
IICHBI TIPOJIAXKH).

HaBbIKkN y4eHUKOB

o JIIst 4uCiosbix nociedo8amenbHo-

cmetl nuuiem peKyppeHmHuylo Gpop-
MYy U pOpMYILY N -20 UieHd.
o Jlna apugmemuueckoii npoepeccuu
nuuiem pexyppeHmuyo opmyny u gop-
MYy N -20 YJleHd.
o Ilpumensiem gpopmyny cymmol n-nep-
8bIX WIEHOG apuhmemuueckoll npoepec-
cuil.
e Pewiaem 3a0a4u Ha HAxXoxcoeHue yjie-
HO8, YUC/IA YIeHO8 U PAZHOCMU apugme-

Ypok133-134. Yyeonuk ctp. 190-193
YucJioBbIe MOC/IEA0BATETLHOCTH. 2 Yaca

MoTuBanus. 3aJaHne WCCIIEJOBaHUS HC-
TOJIB3YETCS B KauyeCTBE MOTHBAIMH. YUe-
HUKHM BBICKa3bIBAIOT MHEHHUS II0 TIOBOAY
MpaBujIa TOCTPOCHUS aleIbCUHOB. ECTh i
CBSI3b C HOMEPOM KaXKIOTO PsiJia CBEPXY BHU3
W C YHCIIOM aIleJIbCHHOB 3TOTO PsJIa.

. 2. 3. 4. 5.
1 4 9 16 25

Yuc10 aneIbCHHOB KaXkKI0T0 €105 PaB-
HsleTCsl KBaPaTy COOTBETCTBEHHOI0 HO-
Mepa cJIosi

3anuckiBaeTcs GopMyIia Jiis ONMPECIICHUS
YKCJIa aleIbCUHOB JIFOO0TO CJI0s1, TOCTPOCH-
HBIX I10 9TOMY IIPaBHUILY.

1,4,9, 16 .... Ot unciia Ha3bIBAIOTCS

Mmuyeckol npoepeccuu,

o [uwem pexyppenmuyio popmyny u
gopmyny n -eo uneua.

2e0MempuyuecKoll nPocpeccuu;

e Pewaem 3a0auu na HnaxodicoeHue
CYMMbL YIeHO8, YIeHO8, 3HAMEHAMEeNs U
YUCTIA UTLEHO8 2eOMempuieckol npo-

KBaJApaTHbBIMU YHCJIaMU.

/ Ooyuenune. J[ns oOy4ueHHs, pEKOMEH-

JTyeTcs 3a7aBaTh 33/I1aHUs B HIKECIIe-
JIYIOILIEH MOCIIeI0BATENbHOCTH.

1. B cienyromux mnociaenoBaTeabHOCTIX

peccutt. YCTAQHOBHTE IPABUIIO M ONPEIEIHUTE CIle-
CioBapsb JTYIOIUH YJIEH..
qHucjaoBad IIOCJICAOBATCIBHOCTD, a) 1’ 3’ 5’ 7’ 9’ e b) 2’ 5’ 8’ 95 eee
YJICH YHCJIOBOM IoCJaCa0BarCiIbHOCTHU, 1~ c) 1’ 4’ 9’ 16’ d) 0’ 3’ 8’ 157 ..

BIi WJICH IIOCIIE/I0BATEIBHOCTH, PEKyp-
peHTHast Qopmyna, ¢dopMmyna 00Imero
YlieHa, apuMeTHYecKas Iporpeccus,
CyMMa 71 TIEPBBIX WICHOB apudMmernye-
CKOM IIporpeccus, cpefHee apupmernde-
CKO€, FeOMeTpHYecKas IPOrpeccus, CyMma
7 TIEPBBIX WICHOB F€OMETPHUYECKOM IPO-
IPECCHH, CpelHee TeoMeTpruIecKoe, dec-
KOHEYHO YOBIBAIOIAsi TeOMETpHYecKas
HPOTPECCHSL.

’* JlonoJIHUTE/IbHBbIE PECYPChI
VPaﬁoﬁqne JINCThI, HHTEP-
HeT-aJpeca:
https://en.wikipedia.org/wiki/Po
lygonal number
www.ixl.com/math/precalculus/f
ind-a-recursive-formula

JloBoauTCS 1O CBENEHUS YUYEHUKOB,
YTO YJICHBI apU(METUICCKON ITPOTrpec-
CHUU MOT'YT MEHSITCS IOCTOSIHHOM pa3-
HOCTBIO, a TaKXe MO OIpeAeIeHHOMY
TIPaBUITY.
PaccmarpuBarorcest HUKeCIEAYOIINE IpU-
MEPBI:

a) 5,8, 11, 14..b) 1, 3,7
YR




- BBIPAKCHUEM Ka)KJI0T0 YJIeHa B 3aBUCHMOCTH OT CBOETO MOPSAKOBOTO HOMEpa (HalpH-
Mep, KBaJIpaTHbIE YHCIIa, KaK MPH IOCTPOSHUH TPEYTOJIbHUKA U3 alleIbCHHOB),
T.e. GOPMYJIOH 1-TO YJIeHa.

/ YdyeHrKaM MOXET OBIThH 3aJlaH BOIIPOC: “OHpeI[eJ'II/ITe MIpaBUJIO U3MCHCHUSA YJICHOB
HUKECCIICAYOIINX HOCHGHOB&TCHLHOCTCﬁ 1 HAITUIIUTEC q)OpMy.TIy JJIsA 3allMCHU JIF000T0

qrena”. a) 3,6,9,12 .. b) 1,3,57,.. ¢) 3,5, 7,..
Y4eHHuKH, ONpeeTUB MPABUII0 U3MEHEHHsSI KaXXI0T0O WICHA 110 MPeAbIAYIIeMY, BbIpa-
JKAIOT YWICHBI IMOCIIEI0BATEIILHOCTH TaKUM 00pa3oM: a2 =a1+ 3, a3 =ax+ 3, .... U T.1I.

[TocnenoBareIbHOCTH MOTYT OBITh 3aJIaHbI M MOJIEIIbI0. HapucyiTe clieay oy Mo-
Jieib. M3 CKOJIbKHUX KPYroB OyIeT COCTOSITh MOCIIeI0BaTeIbHOCTh Ha 10-0M, 18-oM

ary MOJICIH. P [
® oo ood o
006 4e00

? Pemenne HEKOTOPBIX 3alaHUN JaHHBIX B yUSOHUKE.
|

Y.6. B nocienoBaTebHOCTH 3a1aHHOM hopMmyIoi a,= n’> — 8n
©CTh JIU WiieH paBHBIA: a) 20; b)48; c¢)-15; d) 0; e) 4
Ecnu ecth, ueMy paBeH HOMEp ITOTO WieHa?
PeweHnwne: a) n?-8n=20 n?-8n-20=0 (n—10)(n+2)=0
n=10 n=-2. Tak kak 10e N, To y 1aHHO [1OCJIEI0BATEIILHOCTU €CTh YJIECH PaB-
HbIH 20 1 5TOT YJIeH d1o .
e) Tak kak KOpHU ypaBHEHUS 1> — 8n = 4 He HATypalbHBIE YNCIIA, TO Y TOCIIEI0-
BATEJBHOCTU @, = n* — 81 HET WieHa PaBHOTO 4.

Y.7. YUucno criuvek Ha KaXKJIOM I1ary BBIPaXKaeTCsl YHUCIIOM.

HRNEREN

4\/7\/10
+3 +3

Kak BuHO Ha Ka)IOM ILIATy YKMCJIO CIMYEK YBEIMYUBAETCS Ha 3 3 T B CHCTHOMYCO
CTaBe cru4eK ecTh kod3(pdunmenTs uncna 3 : 4 =3 -1+ |; 7 ‘3 -2 10 -3+ 1;

?7=3 -4+ 1 (13), u T.0. 3HAYUT, HA JTFOOOM MIATYUUCIIO €K MO BIYHC c

moMotibo Gopmynsl a,= 3n +1




Jlns hopMupoOBaHHsI HABBIKOB CO3IaHUS HOBOH YHCIOBOU MTOCIIEIOBATEIEHOCTH

’ CaMbIM BBITOJHBIM CIIOCOOOM SIBIISTFOTCSI TIOJIb30BaHNE YPABHEHUSMHU JTHHEHHBIX
¢yskuii. Hanpumep, kK yTpOEHHOMY MPOW3BEACHHUIO YHCIIa NMPUOABHTE JIBA.
UreHamM¥ 3TOH MOCTIEIOBATEIFHOCTH CO3/IaHHAasl TpaBuWioM 37 + 2 OyayT umucna 5, 8,
11, 14, ... u T.A. A Tenepb 0OpaTUM BHUMaHWE Ha HABBIKH OTpeneieHus (HopMyIaMu
MTOCJIE0BATEIHLHOCTEH, KOTOPBIE MOTYT BBIPQYKEHBI yPAaBHEHHUSIMH JIMHEHHBIX (DYHKITHH.

Hampumep, B nocienosarensuoctu 21, 27, 33, 39, 45, pa3HOCTb Ka)XA0r0 4iCHA C
MIPeIbLIYIINM paBHa 6. 3aMuileM Kax Iblid WieH Kak 6n + b. [1o nepBoMy 4ieHy MOXKHO
OIpeAeNnTh 4To uucio b =(21—6), to ects b = 15. 3nauur, 1000# UWiIeH 3TOH noce-
JIOBaTEIbHOCTH MOYKHO HAWMTH 110 TipaBuity 61 + 15. YueHHKaM IEMOHCTPUPYET MOCIie-
JIOBaTEIIbHOCTH, KaK TIOKAa3aHO HUXKE U MPEIaratoT OMPEACIUTh TPABHIO U3MCHCHHUS
MOCJICZI0BATEILHOCTU. YCTHBIMH BBIUYMCIICHUSMU YYCHUKH OTIPENICISIFOT ATH TIPaBUJIa.
3amanusi MOTYT OBITh BBITIOJTHEHBI H KaK IPyIIoBas padoTa.

©7,12,17,22,27, ... 2+ 5n
* 100, 115, 130, 145,160, ...  15n+ 85
*2,5;4,5;6,5;8,5;10,5; ... (4n+1)2
e—12,-7,-2,3,8, ... S5n—17
4,2, -8, —14,-20, ... 10 — 6n

’ ®dopmyity, MOKa3bIBAIOLIYIO 3aBUCUMOCTD YKCIIa JUaroHaIen

OT YHUCJIa CTOPOH MHOTOYTOJBHUKA, ONPEIENISAIOT HAINCAaB
MOCJIEI0BATEIBHOCTb.

Yucno cTopoH: 123 4 56 7...

Ywucno quaronaneri: 00 0 2 5 9 14...

1. HeBO3MOXHO MPOBECTH JUAroHalb U3 JaHHON BEPIIUHBI K CO-
CE/IHUM BEpIIMHAM MHOTOYTOJIBHUKA. 3HAUUT, YHUCJIO BEPLIMH U3 KOTOPBIX MOXKHO TIPO-
BECTH JMaroHain OyaeT 7 —3 .

2. Ecnu y4ecTb, 4TO MHOTOYTOJIBHUK UMEET 7 BEPIINH. TOTa YuCiio AUaroHaien
oyner n(n —3) .

3. OnHako AMaroHallb, NCXOASIIAs U3 OAHOM BEPIINHBI OXBaTBIBAET U APYTYIO BEP-
LIMHY, YYUTBIBAsI, YTO OJHA AUATOHAb CYUTACTCS ABAXKIbI, O0IIEee YMCIIO IeJIUM Ha 2.
Yucio auaroHaneit MOXXHO HaiTu mo npasuny U7 _2

Y.13.
_4n_ | ecnu a,— 4ETHOE YHCIIO ;
3.an+1 =
3a,+ 1, ecnu a,— HEYETHOE YMCIIO ; P
1o ycnoBuio, €cu a1 YeTHOE YHCII0, TO HY>KHO BOCIOJIb30BaThC pM , C
e a1 HedeTHoe unciio, To 11 popmymoii . Ecnu a1 = 11, To Bodiions cst h@pmyIT
an+1— 3an + 1.

a=3ai+1=3-11+1=33+1=34. Torna
an=3a3+1=3-17+1=52urnm.



Pa6oumii et Ne 1

Hmsa damuausa Yucao

@ ® /115 4ucno80tl noC1e008aemibHOCMU NULUEm PEeKYPEHMHYIO U IKCRUIUMU-
uecKyro Qopmynol.

1. IIpyHrMas BO BHUMAaHUE U3MEHEHHUE WICHOB MOCIIEI0BATEIbHOCTH TMHEHHON
3aBUCHUMOCTbIO, HAMIIUTE (POPMYIIOi MPaBHIO M3MEHEHHUS ITOCIIEI0BATEILHOCTH.

a)4,8, 12, 16, 20, ..... b) 5, 10, 15, 20, 25, ....
o) 11,21, 31,41, 51, .... d)7,9, 11,13, 15, ....
€)5,9,13,17,21, ... f) 20, 19, 18, 17, 16, ...
g) 50, 44, 38, 32, 26, .... h) 22, 25,28, 31, ...
0)8,7,6,5,4, ... i)-4,0,4,8,12, ...
k)7, 12, 17,22,27, ... 1)3,-2,-7,-12, ...

2. Hanumure nociieoBaTeIbHOCTh U3MEHEHHSI YHCIIa CIIMYEK, KOTOPYIO HC-
MOJB3YIOT [T CO3MaHus QUryp.

* Jlnig TOrO, YTOOBI HAMTH YHMCIIO UCHIOIB3YEMbIX CIUYEK B (PUTYpE C JIFOOBIM
HOMEPOM, OIPEAETUTE MPABUIIO U HATUIINTE (HOPMYIIOi.

* Ckonbko crinyek Oyzaet B 10-oii ¢purype, co3nanHoiM 10 3TOMy npaBuity?

1 ®urypa 2 Qurypa 3 durypa

f— QP — o
I 4{ 1;.‘ A{
I I_. - 0 J - -
7 mwrTyk 12 mtyx 17 mTyk

3. 3mepeHus CTOPOH MPsSMOYTOJIbHUKA U3MEHSIOTCS 110 IIPaBUILy JaHHOMY Ha
PHUCYHKE.

Omnpenenute npaBuiio, BEIpaXKarollee 3aBUCUMOCTS IUIOIIAIU IPSIMOYTOJIBHUK
OT HOMEpa MOCJIE0BATENBHOCTH.

Haiigure momane 8-oif Gurypsl, ©3MEpeHUs CTOPOH KOTOPOTO H3ME c
110 9TOMY IpaBUITY. }
1. 2. 3.
4
3
2




Ypoxk 135-138. Yueonux ctp. 194-200. Apudpmerndeckasi mporpeccus.
DopmyJia n-1o YieHA apru(pMeTHIeCcKOoil Mporpeccuu.
CpoiicTBa apudmeTnyeckoii mporpeccuu. 4 yaca

e OmpenelsieT MPaBUiI0 U3MEHEHHS apU(PMETHIECKON TIPOTPECCHH;

e Jlna apudmMeTndecKkor Mporpeccry MUIIET PEKYPPEHTHYIO M SKCIMITUTHYC-
ckyio Gopmyiy;

e [Ipumensier GopMyny CyMMBI 71 WICHOB apu(pMETHUYECKON POTPECCHH;

® 3HaeT ¥ MPUMEHSIET CBOMCTBA WICHOB apU(METHIESCKOH MTPOTrPECCHU;

e Pemiaer 3aj1a4u Ha HAXOXKICHHUE YWICHOB, YHCIIA WICHOB, CYMMBI YICHOB, pa3-
HOCTH apu(METHUECCKON MPOTPEeCCHH.

® Permaer peasbHbIE )KU3HEHHBIE 3a1a4k Ha apu(YMETHIECKYIO TIPOTPECCHIO.
www.ixl.com/math/precalculus/find-a-recursive-formula

=ap1 + 1 ctynenn

PeKypCcHB - 3TO JIATUHCKOE CIIOBO, CMBICI KOTOPOro 4"
- IEpUONNYECKY MEHSIIOIIHICS. B mocienoBareis-
HOCTSAX UMeeTcs B BUy (opmyra, BeIpakaromas
KaXXJIbIM WIEH Yepe3 Mpeabl Iy .
DKCIUIMCHUT - 9TO JIATUHCKOE CJIOBO O3HAYAET SIBHBIM. Ma-
TeMaTH4IeCKUi CMBICT “HemocpencTBeHHOe ompeerne-
Hue - mojjpazymMmeBaeT GopMyITy MO3BOJISIOLLY IO a=ar+ 1 crynens
OTIPEIICITUTH JTFO0O0H UJICH MOCIEA0BATEIPHOCTH.

az=a>+ 1 crynenn

’ O06cyx)IeHusIMI O0BSCHSIETCS MPABIIIO M3MEHEHHNE apu(METHIECKON IPOTPECCHH.
s YUCHHKAM IOPYYacTCs CaMOCTOATEIbHO HAIMCATh MPOrPECCHH,O0TBEYAIOIINE
YCIIOBHSIM.
[ocTpouTh Bo3pacTaroue u yobIBarope apuhMeTHIeCcKHe POTrPEeCCHH:
C NONOKUTETHHBIMHU TISITBIMHU YHCIIAMA
C oTpHIIaTeIbHBIMU [IEJIBIMH YHCITAMHU
C npoOHBIMH YHCIaAMHU
C nmecsITHIHBIMH APOOSIMHU
Y4eHUKH MOHUMAIOT, YTO JIJISl COCTABJICHUS apU(DMETHUECKON MPOTPECCUU JTOTKHBI
OTIPE/ICITUTh NIEPBBIN YICH U PA3HOCTH MPOTPECCUH U IOITOMY JIJISl CO3IAHHST KX 0N
NPOTrPEeCcCU HAYMHAIOT C ONPEJICIICHUS ITUX TTOKa3aTeICH.
Y4eHHK MHIIET MOCIeA0BATEIHHO HECKOIBKO WICHOB YHCIIOBOH MTOCIIEIOBATEIEHOCTH,
a TakKe JI000H WIeH MOCIe/0BATeIbHOCTH.

Pexomenayetcst ynenuts BHUMA- T 5
HUE 3aHATUSAM [0 CO3JaHHIO
MOCIIEJOBATEIBbHOCTH TIPUMEHSS
TexHonoruio. PexkomeHayeTcs ¢
nomMoineo mporpammel  “Excel”

(K]
>
<

=] \oloo| | o | B woleo |
[

BBOJIsL (hOpMYITy MU3MEHEHHS I10- bP)
CTPOHUTH SJEKTPOHHYIO TaOIUIy 25
[TOKa3bIBAIOLLYIO TO3UIIMIO YIEHA, 5
HOMEpP MOCJIEN0BATEIbHOCTH K

caM YJICH.




’ Y4yeHuky 00paIiaoT BHUIMaHUE Ha pa3Iniue YHCIOBOU MOCIIEI0BATEILHOCTH U
¥  apupMeTH4YeCKON IPOrPEeCCHH.

Hampumep a) 1, 3, 7, 11,... ¢) 1, 4, 9, 16, ... - 5T0 9YUCIIOBBIEC TTOCIIECAOBATEIHHOCTH
3aJlaHHBIE OTPEAETICHHBIM MTPABUIIOM, OJTHAKO TaK KaK B 3THX MOCIEI0BaTEIbHOCTIX
HET MOCTOSIHHON Pa3HOCTH, TO OHU HE SIBIISIOTCS apu(hMETHICCKOM MPOTPEeCCHEH.

? MeTonndeckue peKOMEHIAINH ¥ PEIICHHsI HEKOTOPBIX 3aaHUN JTAHHBIX

H B yUEOHHKE.

¥.5.b)-6;-2;2; ...

Pemenue: Pexypentroe nmpaBwio: ai=— 6 voax=—2,d=a—a1=-2—-(—6)=4
1= antd= an+1= ant4,a1=-6

OKcImTHYecKoe paBuio: o hopmyne a, = a1+ (n—1)d m a1 = — 6, d = 4 nonyuuwm,
an=—6+t4n-1)=4n—- 10

an=4n—- 10

Y.8. Pemenme: Eciau mexnay uuciaamu 4 u 40 nobasBurh eme 4 uwucia, TO
apudMeTHueckas TPOTPECCHs OYIET COCTOATH U3 6 UIICHOB: 4; a2 as; as; as; 40. a1= 4,
:a6—a1.d:an_ak:4074:i:72

—1 - n—k 5 5 >
a=atd=4+72=112 a3=at+d=112+72=184
av=atd=184+72=256 as=as+d=256+72=328

¥Y.10. Jlns kakux wieHoB apudmMeTruaeckoit mporpeccun —40; —37; ... BBIIOIHICTCS
ycnosue: a) a,> 0, b) a,< 0?

Pemenne: a) Jns BBIMOMHEHUsT YCIIOBHS a, > 0 HamumeM GopMyiry 3aBUCHIMOCTH
an OT n:

B dpopmyne an = a1+ (n—1)d ai=—-40,d=a>—a1 =—37-(—40)=3
an=—-40+3n-1)>0.

3(n-1)>40=

3n>43=n>14% .

7 — HaTypaIbHOE YNCII0 U Oonbiie 14 [Toyromy npu n > 15, Gyner a,> 0.

as=40. Bocrionbsyemes hopmysioii d

¥Y.13. a) [NokaxuTe, YTO MOCIEAOBATEILHOCTD 3aaHHass GOPMYIIOH x,= 2n — 5
SIBIISIETCST apuMETHISCKON TIporpeccun. HaliquTe mepBoil WieH U pa3sHOCTh ITOH
MIPOTPECCHUH.

Pemenue. Haiinem paznocts (n + 1)-ro u n-ro 4jacHoOB.

X1 —Xn=2(n+1)=5)—2n—-5)=2n+2—-5-2n+5=2. Kak BugHO, 1J151 JII0O0TO
3HAUEHHS 1 PA3HOCTD (1 + 1)-ro U n-rO YJICHOB, TO €CTh Pa3HOCTh JIBYX COCEIHU

YJICHOB TOCTOSIHHAS (B DTOM Clly4ae paBHa 2). 3HAUUT, MOCIEAOBATCIHLHQCT
3a1anHas pOpMyIoi X, = 2n — S - apu)MeTHIECKAs IIPOTPECHs ¢ RABHOC paBHOif
2, To ecth d =2. [lepBblii wieH 3To# nporpeccun x1=2 - 1-5=

Y.18.a) ar; az; a3 *

atata=12 a=?;a=?,a:="?
ar - ax az=28
aitaitdtat2d=12= 3a1+3dW2 = ait+
a1+ d= a» = 4. YuurteiBas nocieaHee pABEHCTBO, HOITyIHM:




a+az=8 ai=1,T0 az=7
ar-az =17 ai=7,T0 a3=1.

Wrak nocnenosarenbHOCTh uncen 1;4; 7 ynoBIeTBOPSET YCIOBUIO JaHHOM 3a1a4u.

BaxxHo pa3BHBaTh MCCIIEAOBATENbCKUE CTIOCOOHOCTH, YBUAETh AT 3aKOHOMEPHOCTH
[IPH OIPEJICIICHHBIX U3MEHEHUSX HaJ] PUCYHKAMHU, pealbHBIMU 00BEKTaMHU, B peajib-
HBIX JKU3HEHHBIX CUTYaIUsIX. YUYCHUK MOXKET MPUMEHSTh CBOHCTBA MOCIIEI0BATEIIb-
HocTed Hajx umciaMu. OJIHAKO B peajbHBIX JKU3HCHHBIX CUTYaIMsIX MOTYT OBITh
TPYIHOCTH B CO3/IaHUU CBsI3U. [103TOMY PEeKOMEH IyeTCsl OTAATh MPEANOUTESHHIE 3a1a-
HUSIM, TJIe pobieMa 3a7aHa TeKCTOM, TaOJuIlel, KapTuHOU, Moaenblo. O0ydyeHue
apu(METUICCKON MPOrPECCUN PEKOMEH/TYETCsI TPOBOJIUTH B3aUMOCBS3aHO C JINHEWHOW
¢yukumii. Y nunelinas GyHKIus, 1 apudMeTHUSCKast TPOrPECCUsT OTPAKAIOT OCTO-
sITHHOE n3MeHeHue. [lociieoBaTeIbHOCTD - 3TO JIMHEHHAs (YHKIIMS ONpe/Ie]ICHHAs Ha
MHOECTBE HATypPaJIbHBIX YKces. Ha 3aHsITUIX MOXKHO UCCIICIOBATh CXOXKUE U OTIHYH-
TeJIbHBIE YePThI 3TOM cBsizu. Y.21, V.22, V.27, (ctp. 180).

B 3agaue ¥.30 noBoauTcs 10 CBeIEHHS MOCIIE0BA-
TeJIbHBIC I3MEHEHHS B apXUTEKType. Pekomenpyercs
HapHCOBaTh KapTUHY K 3a/iaue Mpo apXHUTEKTYypy.
Jnst Toro, 4ToObI YKPacUTh TPaHU KOHCTPYKIIUH B
BH/IC TTUPAMUJIBI UCTIOJIB3YIOTCS PA3JIMYHbBIC Y30PHI,
MPaBWJIO MApKETUPOBAHUS. YUEHUKH HaONIOAaroT
3TH U3MECHCHUS B apXUTEKTYPE YBUCHHBIX Pa3HBIX
31aHuH, (HOTOTPaPUPYIOT U OMPEICIISIOT IPABUIIO.

IMupamuna npu Bxozae B my3seit JIysp B [Tapmxke.

V.39, (ctp. 200). Ilo Teopeme PDaneca, eciau napaielbHbIC
TepeceKaroliie CTOPOHBI YIVIa OTCEKAIOT Ha OJHOM CTOPOHE yriIagi®BHb
TO U Ha JIPYTO¥ CTOPOHE OTCEKAIOT PABHBIC OTPE3KH.

BM| = MiMy= MuMs= M3A = CN; = NiN;= NoN3= N3;D
A »TO TO3BOJNSET OMPEACIUTH, YTO OTPE3KU, M 2N>,
CPEIHMMH JIMHUASIMU COOTBETCTBYIONIUX Tpareiuiig, C yer BIO MO

4T0 0Tpe30k M:2Nz cpenHss IuHus Tpanenuu AB

\



BC+AD _6+18
2 2
Tax)xe MOKHO TTOKa3aTh, 4TO OTpe30K MiNi sBiIseTcs cpelHel JIMHUEH Tpaneruu

M:>BCNy, a orpe3ok M3Ns. cpeaneit nunueit Tpaneuuu AMaN»D. Toraa:

MoNo= 12 ecm

+
M1N1:M=6+12=9CM A_b B
2 M, Ny
M, N>
+
MiN= MN2#AD 18412 (50, M, N:

2 2 C = D
Taxum o6pazom: MiN:1 =9 cm; MaN2 =12 em; M3N3 = 15 em. To ectb otpesku MiNj,
M:Nz, Mi3N;  oOpasytor apudmerndeckyto nporpeccuro. OTMETUM, YTO €ciid
N00aBUTH CIOJa AJTMHBI BEPXHETr0 U HIPKHETO OCHOBaHUHN TPanelnu, TO JJIMHBI BCeX
YKa3aHHBIX MapajjIeIbHBIX OTPE3KOB 00pa3yloT MOCIEI0BaTeIbHOCTh YJICHOB
apugmeTnueckoii nporpeccuu: 6; 9; 12; 15; 18.

1l 11 b _
Y.40. Ecin O g 4]2— =2

1 41
1l _a ¢ . 1,1 2 b bl 1 Ny_p. 2 _
3=y P At = ot et @)=h gy

Y.42. U3BecTHO, 4TO a, b, ¢ 00pa3yroT apuMETHIECKYIO IIporpeccuio. Jlokaxure, 4To
MOCJIEN0BATENBHOCT a + ab + b?, a* + ac + ¢, Toxe 0Opasyer apuPMETHIECKYIO

nporpeccuto. [1o cBoiicTBy apudpmernueckoii mporpeccun p — & ;c )
) ,_ @ tab+ b+ b*+bct &2
[TokaxxeMm, 4TO BEpHO paBeHCTBO: @~ +ac + ¢ = 5
a+tc
IIpumem BO BHUMaHKE, 4T0 b=—>5—n
2 2 2 2
YIpoCTHM Bhipaskerne & abt b ;b thet
a’tab+ PP+ b +bct *_ a*tblatc)+20+
2 2
2, atc atcyy, »
a+ “F=(a+co)+2(55= ) +c
_ 2 ( ) ( 2 ) 2+ (ato)Yt(at )P +2F
2
4a*> + 4ac + 4c? 2 )
== 4  =d+tac+tc

Yro u TpeGOBaJ’IOCB J0Ka3aThb.

NS



Paooumnii auct Ne 2

Hms damuausa Yucao

® Pewaem 3a0ayu Ha HAXOXHCOEHUE YIeHO8, YUCIIA YeHO08 U PAZHOCMU apug-
Memu4ecKou npocpecuu.

1. Haiinure oTMedeHHBIE YIeHBI apupMETHIECKONW IPOTPECCHHL.

a)l1,4,7, ..., (aw) b)—8,-6,—4, ..., (an)
©)8,4,0,..., (a) d) —20, -15,-10, . . ., (a7)
e) 40, 30, 20, . . ., (aie) f)—6,-8,—10, ..., (an)
g)2 213 (a20) h) 6 5o 5t (ar)

i Rt I > 2,...,a12
i) -7, —6% =6, . .., (an3) 1) 0,-5,-10, ..., (ais)

2k ko, ..
3

2. Tlo apudmerndeckoii mporpeccui K,

a) HaluTe as .

b) HaliguTe an.

\
C) eciu ax = —16, Haiinute k. N



Ypok 139-140. Yuedonuk cTp. 201-204

Cymma n- nepBbIX WieHOB aprupMeTHYECKOI MPorpeccuu. 2 yaca.
* [Ipumensiet hopMyity 7 - IEPBBIX WICHOB apU(METHISCKON MTPOTPECHH
* QopMylry CyMMy 7 - TEPBBIX WIEHOB apHU(PMETHYECKOW MPOTPECUU
IIPUMECHSIET B 3ajJiadaXx pC€aJIbHBIX )KU3HCHHBIX CHTyaHHﬁ.

Ha npumepe 5, 8, 11, 14, . . . 00BsCHSIETCS CMBICT “‘CyMMa n-TI€PBBIX 4JIeHOB” . BbI-
CKa3bIBaHHE CyMMa 4JIEHOB IIpOrpeccuu uMmeer B Buay 5 + 8 + 11 + 14 + ... u ucno:i-
B3YETCs TSI HAXOXKACHUSI CYMMBI 71-TIEPBBIX WICHOB apH(METHUECKON MMPOrPECCHHU.
Jist BBIIETIOKAa3aHHON apr(METHUECKON POrpecCcru:

Si=t S:=t+hth Ss=ti+ L+t Se=tith+ts +14

Si=5 S=5+8 S;=5+8+11 S4=5+8+11+14
S,=13 S; =24 S4=38

CyMMa IepBbBIX 2-X YICHOB CyMMa MEPBbIX 3-X WIEHOB  CyMMa IIEPBbIX 4-X 4JICHOB

BrIBO/ IBYX pa3HbIX 3anucedl (OpMYJIbl CYMMBI 7-TIEPBBIX WICHOB apu(pMeTHIECKON
MPOTPECCUU MTPOBOJAMUTCS KOJUIEKTHBHO.
S,,:M ¢ _ Qat@-1d)n
-
2
Pemarorcs Pa3HbIC 3aa4U 110 JaHHBIM - CYMMBI 7-TIEPBLIX YJICHOB , IICPBOT'0 YICHA,
Pa30CTH, 10 YUCITY YWICHOB apu(METHIECKON MPOTPECCHH.

JIyist TMarHOCTHYECKOTO OMpEICTICHUS 3HAHHM, MOTYT OBITh 3aJ[aHbl BOIIPOCHI HUXKE-
YKa3aHHOTO THIIA. (TAaK)Ke MOTYT OBITh JJaHBI PA0OUHE JICTHI, OXBATHIBAFOIIIE BOIPOCHI
JTOTO THUIIA)

B apudmernueckoit nporpeccun Sio = 100, a1 = 1 u d = 2. Kak M0OXHO, HE MMOJIb3YSICh
(hopmynoi HalTH CyMMY TIEpBBIX 11-TH YJIEHOB POrPECCHH.

[TonsiB, 4T0 MOXKHO J10OABUTH K 3TOM cymMMe 11-blif YieH, IPUOIH3UTEIHLHO MOKHO OT-
BETHUTH MpaBuiibHO. Kak ykazaHo BHU3Y. Sii = Sio + an

W3 popmyast ain = a1 + (n — 1)d MmoxHo Haiiti aii: an +10- 2 =21,

Torma S1i=100+21=121

4 ? Pemmenne HEKOTOPBIX 3alaHU JAHHBIX B YICOHHKE.
| |

CymMa n - nepBbIX WIEHOB apru(pMeTHYECKO MPOrpeccum.

Y.44. an:2n—3 a) 515;; b) Sn:()
+ 1+
a) Sis= T 15 = =5 15=13 - 15= 195

+ an —1+2n- —~
b)Sn:alza = 1 22n 3'n= 2n—4

3ameuanue: C nomoubi0 popmyJinl S, = n’—
oTBeTa B MyHKTE a) n = 15 = S15=152-2-15=



Y.46. Pemenue: c¢) Haiinem cymmy HaTypajibHbIX drces MeHbIuXx 100 u gens-
mmxcst Ha 3: [locienoBarenbHOCTD YMCeN AesIIuxcs Ha 3 3agaercs: popMyInon
an = 3n. Cornacuo ycnosuto 1< an<100, 1< 31<100, -%; <n<33 7 -

3Ha4uT B apu(PMETHUECKON MPOrpeccuu 3aaanHoi Gopmynon a,=3n Mbl
JIOJDKHBI HAWTH cyMMY TepBbIX 33-x uneHoB. Tak Kak:

a1=3,a5= 99,10 Sy=3599- 33~ 1683

Y.48. Pemenne: a1=7,d=1,5, Ss_11-?
Si=aitwt+atastast+astar+ast+ast antan

S4 SsTi

ar=7,d=1,5Ss11-?
Si=8:+S5-1= Ss-11=S11— S4
3HAYHT IJIs1 TOTO, YTOOBI HAUTH S5 11 HYKHO HalTH S11 1 S.

2a1 +10d
_2a BTECES F

e 5 =14,5-11=159,5
2a, + 3d
i il e S LR Py
Ss11=159,5-37=122,5
Y.51. Pemrenue: Si=ar+axt ...+ a1+ an

Sei=art+at ...+ ar

Ecitit BbIYTEM MOYICHHO 3TH PABEHCTBA, TO MONYIUM: dn= S,— Su-1 .

b) S,=2n*+n, as=? an="?

ITo popmyne as= Ss—S4=2-5>+5-(2-4*+4)=55-36=19

an= Su—S=2-112+11—(2- 10+ 10) =11 22+ 1)—= 10 20+ 1) =11 - 23
—10-21=253-210=43

Y.53. Haiiaute cymmy.
Pemenne: a)l+2+3+ .. +n

+ +1
a=l,a,=n=>14+2+3+...+n= 12n n= n(nz )
+1

b)2+4+6+....+2n=2(1+2+3+...+n)=2-%=n(n+1)

1+2n-1
c)1+3+5+....+(2n—l)=Tn-n=n-n=n2
Y57.a)1+4+7+....+x=70, x-7?
Pemenme: a1=1,d=3, a,=x, S, =170
a=ar+r(n-1)d=1+3m-1)=x=3m-1)=x-1=
no1=Xx=1 n:x+2

3 3

S =g T p A5 L g0 (e 1) (x+2) = T0-

X2+ 3x+2=420
X+3x-418=0= x1=19, x2=-22. Tak kax
pseT yCIOBUIO 3a1a9n. 3HAYUT x= 19



Paooumii suct Ne 3

Nms damuans Yuciao
@ o [Ipumensiem ghopmyny n - nepevix 4ieHo8 apuhmMmemuieckoll npocpeccuu .

1.a)1,3,5, ..., (S
5)2,5,8, ..., (So)
©) 10,7, 4, ..., (Sx)
d)—8,-7,-6,. .., (Su)
€)~2,0,2,. .., (Si)
f) —20, ~16, 12, . . ., (Ss)
g) 40, 35, 30, . . ., (Se)
h) 12,10 12,9, ..., (Sn)
i)~8,-5,-2,...,(Si)

2. Haiinute cymMMy ISTH 4WIEHOB apu(METUYECKOM TPOrpeccuH, €Ciiu NepBbIi
YJIEH paBeH 6, a pa3HOCTb —3 .

3. 3amana apudmeTudeckas nporpeccus: 25+ 19+ 13 +. . .,
CyMMa CKOJIBKHUX MEPBBIX YJIEHOB ATOU mporpeccuu papHa —20 ?

4. Haiinure 15-b1if WieH 1 CyMMY TIEpBBIX 15-TH 9IEHOB apupMETHIECKOM TIPO-
rpeCcCcHuu, MepBbIE TPU UJeHa KOTOpPOil paBHbl 1; 4 1 7.

5. Haiimure 12-0if 4ieH U cymMMy MepBbIX 12 uieHOB apudmeTndeckoi Jp
rpeccuu, MepBble TPHU UeHa KOTOpOil paBHbI —22; — 19; —17’

6. [TepBbIii wieH apupMeTHISCKON Iporpece aBe a pA;
cuu % . CyMMa CKOJIbKHMX TMEPBBIX YWICHOB 3 orpe8Eru paBH

po -



Ypox 141-144. YuedHuk ctp. 205 -210. I'eomeTpuyeckasi nmporpeccust
®opmyJia n-ro 4jieHa reOMeTpU4ecKoi IPOrpeccuu.
CBoiicTBa reomeTpu4ecKoii nporpeccun. 4 yaca

* Onpe/erisieT NpaBrUiIo U3MEHEHHS YJICHOB TEOMETPUYESCKOHN MPOTPEeCcCUu;
* JlJi TeOMETPUYECKOM MTPOrPECCUU MMUIIET PEKYPPESHTHYIO U SKCITUIUCHUT-
HYI0 (OPMYJIBI;

* [Ipumensier GopMyiTy CyMMBI 7 41eHO8 TEOMETPUYECKON IPOTPECCUH ;

* 3HaeT U IPUMEHSET CBOMCTBA YWICHOB FEOMETPUYECCKON MPOTPECCHU;

* PemaeT 3a1a4u Ha HAXOXJICHUE CYMMBI YICHOB, YWICHOB, YKCIIA YICHOB, 3Ha-

MEHATeJsl TeOMETPUYECKON MPOTPECCHH;

* Pemaet peanibHbIe )KH3HCHHBIC 3a/1a4l HA TEOMETPUYECKYIO ITPOrPECCHIO.
OO0ObsiCHEHHE ONPE/CIICHUS TE€OMETPHUUECKOM MPOrPECCUN OCYIIECTBISCTCS MPH I10-
MOIIIH [TOCJIE0BATEILHOCTEH, KaK SIBIISIOIINXCS TEOMETPUYCCKOMN MTPOrpeccueii, Tak u
HET.

ITocnenoBaTensHOCTD by, IEPBBINA WIEH KOTOPOI OTINYEH OT HYIIS, M KaXKIBIH
YJICH Ha4YHWHas, CO BTOPOT0, paBCH MPEABIAYIIEMY, YMHOXKCHHOMY Ha OJHO U TO K€
OTIIMYHOE OT HYJS YHCIIO ¢, HA3bIBAaeTCS reoMeTpHYecKoii mporpeccun. J[pyruvu
CJIOBaMH, B FCOMGTpH‘IeCKOﬁ nporpeccun, HaurnHas CO BTOPOro OTHOMICHUE KaXXI0T'o
YJIeHA K TPEBITYIIeMYy OCTaeTCs MOCTOSHHBIM. Hampumep, 2, 2-3, 2-3-3,2-3-3-3, ...
wm 2-39,2-312.32,2-33 .. Wi, 0 OTPE/ICIICHHIO, T.K B TIOCJICIOBATEILHOCTH 2, 6,
18, 54,.... orHomeHus 6 : 2 =18 : 6 =54 : 18 = ... paBHBI, TO MOCIEAOBATEIHHOCTh
SIBJISIETCA T€OMETPUUECKOH ITporpeccueii.

3anuckIBaeTCsl MOCIEI0BATENbHOCTb, COOTBET-
CTBYIOLAs 3a7au€ B UCCIEIOBATEIbCKOM 3aja-
Huu. [lepBbIil pa3 Ma4Y MOAHUMAETCS Ha BBICOTY
3 M, a 3aTeM Kaxabli pa3 MOJHUMAETCS Ha BBI-
coty paBHyt0 60 % mpeapiTyei BHICOTHI.
1.3-(0,6)°

2.3-0,6=3-(0,6)!

3.(3-0,6) 0,6=3-(0,6)*

4.3-0,6-0,6)- 0,6=3-(0,6)...

3HAYUT, IPU MIEPEMEIICHHH MsA4a B JTF000W MOMEHT BPEMEHH BBICOTA OIIpee-
nsierest: h,=3 - (0,6)" !

CBs13b, MEKy HOCIEAOBATEILHOCTBIO YAAPOB O 3EMIIIO U BBICOTOM, Ha KOTOPYIO
MOJTHUMAETCS MsI4 MEHSIETCS 10 MPaBUIy T€OMETPUUYECKOM mporpeccun. B 3toit
MIPOTPECCHUH, TEPBBII WICH paBeH 3, a oOmwmii MEOKUTENb 0,6. ['eomerpudeckas
MIPOTPECCUST MOXKET OBITh KOHEYHON M OECKOHEUHOM.

PexypenTHasi popMysia reoMeTpudeckoii ®opmyJia n-ro 4jeHa reoMeTu-
NMPOrpeccun: YeCKO¥ NMporpeccuu:

bn+1 = bn q :f
H
Y

w

0
o

BrbicoTa Ha KoTOpYIO
o
-9

(]

NMOAHUMAETCH MY

1 2 3 4 5 6

‘Yaapsel Msiua 0 3eMJI10

1

bn P n—

Pemarorcst 3aanust Ha npuMeHeHue 3tux Gopmyn. C mennio 1t CTHUYECKOT
OIICHHMBAHUS YYCHUKAM MOTYT 3aJIaBaThCsl BOIPOCHI MOKA3aHO e:

1) Onpenenure, SIBISIOTCS U TOCIEIOBATCIBHAETH T€ €CK mnpor
CUSIMU.

| L 11 1 1 1@&1
el Ty Ty Ty T e 01,—,—, 5 aee —. 9 —2
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2) Onpenenute 7-0i 4IeH reOMETPUIECKON MPOrpecCuu.
512,-256, 128, -64, . ..

OmpeziensieTcst 3HaMeHaTe b IPOTPECCUH.

o6 L
512 2
J11st TOTO, 4TOOBI ONPEACTHUTH YWICHBI IPOTPECCUH, HY)KHO MEPBbIN YWIeH, TO €CTh 512
YMHOXUTb HA — -5 - C IIOCJIEOBATEIBbHO MEHAOIIMMUCS IOKA3aTEIIMUA CTEIIECHU:
1 1 .2 13
b1 =512 b2=512" (=5 h=512"(-5)"  bs=512"(-5)

1
br=512 (-5 =38

Y4ennkn oOpaliaioT BHUIMaHUE Ha 3HAKW YWIEHOB IIporpeccuy. Tak Kak 3HaMeHaTelb
MIPOrPECCUU OTPULIATENbHBIN, TO HAUHHASL CO BTOPOTO 3HAKH WIEHOB POTPECCUU Ue-
PEAYIOTCS B 3aBUCHUMOCTH OT YETHOCTH UJIM HEYETHOCTH [10KA3aTENsl CTEIEHHU.

? Pemenune HCKOTOPBIX Ba,I[aHI/Iﬁ JaHHBIX B y‘-IC6HI/IKC.
| |

V.9. (ctp. 208) f) Ecnu bi= 3, bs= 48, To Haiigure q="? b7;=?

Pemenue: U3 hopmynsl bs= b - ¢* naiinem ¢* =%=ﬁ =16

q=+£2 ! 3
b1=bs-¢q*=48-4=192

Y.16. Pemenne: HaiiieM runoreHy3y mpsiMOyroJibHOTO TPEYroJbHHUKA C KaTe-
tamu 12 eM 1 16 em: ¢= V122 + 16>= 20. TlepuMeTp JaHHOTO TPEYroNbHUKA
P1=12 + 16 + 20= 48 cm. [lepumerp TpeyroyibHUKa 00Pa30BaHHOIO CPEIHEH JIn-
HUEH JaHHOTO TPEyrolbHUKA paBeH: Pr= 2—1= 24 cMm. IlepumeTpbl TPEyTroabHU-

KOB MOCTPOCHHBIX TAKMM 00pa30M Ha Ka)JIOM IIIary YMEHBIIAIOTCS B JBa pasa, TO
€CTh MOCIIEI0BATEIBHOCTD MEPUMETPOB 00PA3YIOT TEOMETPHUECKYIO MTPOTPECCHIO

€O 3HAMCHATENeM ¢ =~ Toraa, Pe= Pi-q°=48- (7)5 =48 35 = 1,5cm

Y.22. Pemenmue: a) o yCIOBUIO 32JIa4¥ ITPH |-OM TTOMCKE KOJIMYECTBO dIIEMEH-
TOB JICTUTCS TIOTIOJIaM.

bi=2948 _ 1024,
2 2024
2

[ouck mponomkaercs Mo TOMy e NpaBuity: b= =512urn.

Kax BUIHO, ¢ = 7 M YHUCJIO DJIEMEHTOB /-TO TIOWCKa B OaHKe paB‘
bn: b] . qn—l — 1024 . (_é)n—lz 210. 21—n: 211—n

To ectb by =27
b)b,=1=12""=1=12°=11 -n=0,n=11 ‘




Paooumii auct Ne 4
Nms damuius Yuciao

@ o /st ceomempuueckoii npocpeccu Ruwen peKypeHmuyio U SKCHIUCUMHYIO
Gopmynsi.

1)-1;6;-36;216; ... 2)—-1;1;4;8;..
3)4;16;36;64; ... 4)-3;-15;-75;-375; ...
5)2;-4;-8;-16; ... 6)1;-5;25;-125; ...

1. HannmuTe nepBbie 5 4WIEHOB MO SKCIUTMCUTHON (OpMyIie reoMeTpuiecKoi

IPOTrPECCHH.
b, =31 ( 1 ) L
n = 2 . "
b 4
by=-2,5-4"1 by =4 - 31

2. ITo pexypeHTHOI1 (hopMyIie TeOMeTPUIECKOM POrPeCcCHH ONPEeTIUTe 3HaMe-
HaTellb, IepBbIe 5 WICHOB U GOPMYIly 7-TO YJIeHa.

br= b2 bi=bu 1+ (-3)
bi=2 b=-3
bn = bn—l . 5

bi1=2




Ypok 145-146. . Yueonuk ctp. 211-213.
CyMMa n-nepBbIX 4JI€HOB reOMeTPHYeCKO mporpeccum. 2 yaca

@ ® [IpuMeHsieT cyMMy A-TIEPBBIX WIEHOB F€OMETPUUECKOM MPOTpeccu ;

e [IpumeHseT cyMMy 7 -IIEPBBIX YJIEHOB I'€OMETPHUYECKON NPOTPECCHU B
3aa4ax peabHbIX KU3HEHHBIX CUTYaIUsIX.

I/ICCJ'IGZ[yeTCSI 3aaayda 1nmpo AC€pPEBO IMMOKOJICHWH, JaHHAasA B y‘Ie6HI/IKe.

Haxoxxaenne uncia mpabalymiek 1 mpaaeayIieKk Mpyu TOMOIIH JIePEeB MOKOJIEHUS -
9TO 3aHATHE PAaCKpHIBAIOIIEe, HEOKUIAHHYIO HH(OPMAIIHIO. YYEHUKH UCCIENTYIOT

JAaHHYIO CXEMY. — Buman
Kaman—
| I'onsuoxpa
—— Camen —[ — Maxmyn
3oxpa—
__ @aruma
Amn —
— Parum
Omap —
——HaraBan _|: — Jletina
 Tamug
Huca—
— CanyOap
IToxonenus UYucno popureneit [Toxonenust ~ Yucno poxuteneit
1 2 5 30+32=062
2 2+4=6 6 62 +64=126
3 6+8=14 7 126 + 128 =254
4 14+16=6 8 254 +256 =510
B 1-om mokonenun 4 — 2 =2 WIn 22_2=7)
B 2-oM nokonennn 8 —2 =0 i 22-2=6
16-2=14 wnm 2¢-2=14

B 3-em noxosennn M T.J.

B 20-om nokonennu umncio poxureneit oyner: 22— 1= 1048575

B 21-0M moOKoNIEHUH YKCIIO POIUTENCH OyIeT: ‘
221-2=2097 150
B 22-0M MOKOJIEHUH YHCIIO POAUTEIICH OyIeT IPUMEPHO CTH 0 e CKOJTb TencH B 0
mreM ropoze. Hanpumep, YNCIEHHOCT HaceICHHS B coct eT IpH 02 OH
180 ThICSY, a B [stHIKE - TpUMEpHO 324 THICSYH.

\




CyMMy YJICHOB I eOMeTpH‘-ICCKOﬁ IporpecCun MOKHO MMPEACTABUTDH TaK:

Su=b1+ big+ b1g*+ ....... big" 2+ big-!

YMHOXXHUM Ha ¢

gSi=big + big*+ big*+ ....... big"-'+bign M

IIOYJICHHO BBIYTCM

Sn - an: bl_ blqn

Si(l-¢q) = b})(l(l— q")) A
g =20 =g Sy=—24=L1,
Sil-9) == g—1 (g=1)

BeInonHsoTes 3a1aHust IaHHBIE B yUeOHUKE C TIPUMEHEHHEM CYMMbI U YJICHOB I'eO-
METpUYECKOH nporpeccuu. IIpyn HAXOXKAEHUU YKCIIa YIEHOB F€OMETPUUECKON TIPO-
rPEeCCHM YYEHUKH, BBIHYKICHBI PEIIaTh YPaBHEHHS BUJA /"' = a W TIPHU 3TOM HYKHO
00paTuTh BHUMAaHKE Ha CTIOCOOBI HAXOXKACHUs 1. HamprmMep, paccMOTpUM ypaBHEHHE
47=4096. D10 ypaBHEHHE YYCHUK MOXKET PEIIUTh CIIOCOOOM moadopa. Pesysbrar
44= 256 mamnoro Menbie 4096-tu, mpoBepum 4°. 4°=4096,4"=4% n==6
v.33. a) Haiigure cymmy, ecim x # 1

l+x+x>+.... + Xn

Pemenne:  Tak kak, b1 = 1, ¢= x, nony4yum:

b -1)  x-1
x—1 x—1
=8=3-3"b-2q-"?
n=1,S1=b1=3—3°=3—1=21 )
n=2, S2:b1+b2=32—31’2=3——=2?

3
b1+b2=2?3 b2=?

2
_b 51 y by ool
q by 273 0 €CTh B IaHHOU IPOTPECCHU 1= 2, g = 3"
? PernieHne HEKOTOPBIX 3aJJaHMIA JAHHBIX B yUeOHUKE.
|

1T+x+x2+ ... + X,

Y.38. HpI/IHSIB BO BHUMAHUC YyCJIOBUC 3a1a4HU, YTOOBI HAWTH YHCIIO SKUBOTHBIX IT0-
Ka3aHHBIX Ha KaPpTUHKE HY>KHO BBIYHUCIIUTh CYMMY FCOMGTpH‘ICCKOﬁ nporpeccuu.

bi=1,q=4 .
1 (41
1+4+42+43+44=%=%-(45—1)

Ecmu @appyx 3axoren Obl HANTH YUCIIO KOHEUHOCTEH KUBOTHBIX, TO MOy YeHH
CYMMY OH JIOJDKEH OBbUT YMHOXKHUTH Ha 4. &

4 4 4
4 -%(45— 1) :?(45_ 1) :?(210_ 1) =3 1023=4-341=13

To ecTh uncio KOHEUHOCTEH paBHO 1364.

R




Ypok 147-149. YueOnuk ctp. 214- 217. Cymma 6eckoHe4HO YObIBaKOLIei
reomeTpuveckoii mporpeccuu. Odo0mawimme 3aganus. 3 yaca
W3MmeHeHue 4ieHOB OECKOHEYHO YOBIBAIOIICH T€OMETPUIECKON ITPOrPEeCcCHU HCCie-
AYCTCA HA 3aIaHHOM IMPAKTUYCCKOM 3aJIaHUU. Ha Heckompkux npuMmepax, CJI0xKe-
HHEM KOHEYHOI0 YKCIa WIEHOB 0€CKOHEYHO y6LIBaIOH.[eﬁ T GOMeTpHHGCKOﬁ

mporpeccun, UCCICAYyCTCA BO3MOXKHOCTD ONIPCACIICHUS CYMMbI €€ YJICHOB.
1 1 1

Hampumep, 2 77"’? +
S = $=8- L §=S- - si=8- L
1 2 2 1 4 37— 92— 8 4 2 8
_ 1L 1 S 31
Si=0,5 Sz D a Ss ) + 2 S4 g 16
1 3 5
SI_T S3—? S4= 16
. S1=0,25 S;=0,375 S4=0,3125
Crenyroumii 4ieH: 3 Cnenyrommuii 4ieH: _6L4
1 1
=Q+— =Q._—
Ss=S4 0 S¢=Ss o4
NI u
=16 " 32 B3 e
1 21
5737 507 64
Ss=0,34375 Ss=0,328125

OnpesesuB CyMMY HEKOTOPOTO YHCIIA MEPBBIX YWICHOB MPOTPECCHU 3aMeUaeM, 4To
CyMMa TO YBEJIMYUBACTCsI, TO yMeHbIaercs. OJHaKo 3Ta CyMMa OECKOHEUHO TpPH-
OJMKaeTCs K YUCITY %

Bonpoc orkpbiToro Tuna. Hanummre 18e 6eCKOHEYHO yOBIBAIOIINE TPOrPECCHH,
CyMMa 4ICHOB KOTOPBIX paBHa 4.
Hy»kHO BBIOpaTh 3HaMeHaress nporpeceuu g < 1.

Mycts ¢ =-0,25n¢9=0,5. §= b

D4=— b toa

=1 =025 =3 2) 4:%,191:2
5.5 5 ’

ST ti6T AT 2+1+0,5+0,25, ...

? Y.3. (cTp. 216) Ha pucyHke n300pakeHbl TPEYroJIbHBIC YMCIIa,B BUIC TIHCISNO-
®  BareIbHOCTH Kpy>KO4YKOB. Kak BUTHO KpY>KOUKH J1aHBI B TAOM KOJIUEC
Ha Ka)KI0M IIary UX MOXKHO BBICTPOMTH B TPEYTOJIBHOM B
https://en.wikipedia.org/wiki/Polygonal number

L

b

°
® o0

o L eoeo

1 3=1+2 6=3+3
3-4

2



ﬂﬂﬂ TOro, 4TOOBI TH000€ YUCIO BbIPA3UTh B TPCYT'OJIbHUKE BUC (CMOI[CJ'II/IpOBaTL)

. 7(7+1)
MOYKHO BOCIIOJIB30BaThCsI hOpMyIon 5 . Harmpumep, uuciio kpy>XkoB Ha 7- oM
Hiare Win 7-0i WieH MOCJIeI0BaTeIbHOCTH TPEYTOJIBHBIX YHCE PABEH:!
nn+l) 21
2 e
1,3,6,10,15,21, ..

Kaxk BuaHO TpeyrospHble Yncia U3MEHSIOTCS B 3aBHCUMOCTH OT MOPSAKOBOTO HOMEPA.
Y.14. (cTp. 217). PeweHune: Tak kak cTopoHa KBajpara paBHa 6 cM, TOT/Ia JUTMHA
OTpe3Ka, COSANHSIONIETO CEPEANHBI €r0 CTOPOH, TO €CTh CTOPOHA BTOPOTO KBaJpara
paBHa 3V2 cM, CTOPOHA CIIEAYIONIEro KBaapara byxer pasHa 3 cm. [Ipogomkas
TaKuM 00pPa30M MOTYYHM:

CTOPOHBL: 6 ; 3\5; 3... mromamu:36;18;9; ...
UTo0BI HAWTH CyMMY IUIOIIAJICH HAJ0 HANTH OECKOHEYHO YOBIBAIOIIYIO CyMMY
36 +18+9+ ...

%= % [TosTomy S = 1 36;_ =72 (c™m?)

Y. 16.(cTp. 217). B apudmernueckoit nporpeccuu ¢ 1eabMu unciamMmu a3 = 11, a

CyMMa TMepBbIX 8 uieHoB Oounbiie 72-x, HOo Menblie 80. Haitnute > .

PeweHue: Ilo yciosuro {a3= 11 art2d=11

7

2 < Sy< 80 OTcrona momyunm: 77 < ag.;ag .8 <80

S1=36,5,=18,¢=

N3 2-ro ycnoBust cucteMsl nonyduM 18 < as + as < 20. Tak Kak 4JeHBI - IIEJIbIE
qucna, To: a1+ as = 19.

Takum obpazom u3 ai+2d=11 art+2d=11

CHCTEMBI ypaBHEHHUIA: {m + as= 19, monyunm  \ 2a1+7d =19

1-oe ypaBHEHHE dTOW CHCTEMBI YMHOKUM Ha —2, W CJIOKHM CO 2-bIM. [Tomydaum:
3d=-3, d=-1. ax=13.Torma a2 =a1+d=13+(-1)=12
¥.19. (cTp. 217) Haiiaure cymmy.
pl, 2 3 4 5
3+t32 T35 t3r t 35 ot

2 3 4 5
PeweHune: O603uaunm S =3 t32 t35 t3r t3s ot ()

1
O0¢e JacTH 3TOTO PAaBEHCTBO YMHOXKUM Ha 3

1 1 2 3 4
?8:3—2+3—3+3—4+3—5+... )

Berurem nownenno (1) u (2):
Gl L 1 1 11

ua|»—

2
3 S = g_ ¥ OTCIOIa HAXOIU



Paooumnii auct Ne 5

Nmsa damuiaus Yucao

@ o [Ipumensiem ¢hopmyny cymmovl n-nepeuvix ujieHo8 2eoMempuiecKkou
npozpeccuu ;

1.1,3,9,27, ... Haiiiure 4nciio n-nepBbIX WICHOB FEOMETPUYECKON Mporpec-
CUH, CyMMa KOTOpPBIX paBHa 364.

2. Haiinure cymMy 4IEHOB MPOTPECCHUMU.

a) 729 — 243 + 81 — 27 + ... (12 uneHoB)

b)7+14+28+56+ ..+ 7168

3. Haiinure nepBbIil 4jieH Nporpeccu, eciiv e€ 3HaMeHaTeIb PaBeH 3, a
CyMMa 5-TH IEepPBbIX YJIEHOB paBHa 968.

4. Hatinute cyMmMmy O0€CKOHEYHON T€OMETPHUIECKOM MPOTPECCHH.
1029 — 147 +21 -3 + ...

5. Haitgure 3HaMeHaTens TeOMETPUIECKON IPOTPECCHH, €CITH TIEPBBIN 1.
paBeH 38, a cymMMa O€CKOHEYHOT'O YKcia YWIEHOB paBHa 76.

6. Haiiqute bo, S¢ B IIporpeccuu
4;12;36; 108; ...




Tabauna kpuTepueB CyMMaTHBHOIO OLICHUBAHUSA M0 9-My pasgeny

Ne Kpurepuu 3ameuanus
1 J1J151 94MCII0BBIX MOCIIEA0BATEIbHOCTEH MUILIET PEKYPPEHTHYIO Bop-
MyiTy ¥ popMyiTy oOIIero 4ieHa

5 [Mumer pexyppeHTHy0 GOopMyIy U GOpMyITy OOLIEro 4WieHa A
" | apudmernueckoit mporpeccun

3 [Ipumensier popmyily CyMMBl 71 TIEPBBIX YWICHOB apr(MeTHIECKON
" | mporpeccun

4 Pemraer 3agaun Ha HaxoXKJ€HUE WICHOB, YHCJIA YICHOB, CyMMBbI
" | unenoB u paszHOCTH apu)METHYECKON MPOTrpecCcuu

5 [Mumer pexyppeHTHy0 GopMyIy H GOpMyITy OOIIETo 4ieHa A
" | reomerpuueckoii mporpeccun

6 Pemraer 3a1aum Ha HaXOXKJIEHHUE WICHOB, CYMMBI YWICHOB, 3HAMEHA-
" | Tens m yncna yneHOB reoMeTPUUECKON MPOTPECCHUMN.

7 Pemaer 3ajaun Ha npuMeHeHue GOpMyJsibl OSCKOHEUYHO yOBbIBatO-
" | meit reomerpuueckoii mporpeccuun

Ypok 150 3aganusi cyMMaTHBHOIO OllEHUBAHUSA 10 9-My pa3aeny

1. Kaky1o 4nCI0BYIO OCIEI0BATENBHOCTD BBIPAXkKAET MOCIEA0BATEIbHOCTD
gucen 4, 12, 36, 108, ... ?

a)an=4+3l’l C)al:4,an:3an—l,n2 2
b) a,=3 +4n d)ar=3,a,.=4anr-1,n> 2
2. Hanmmure nepBble MECTh YIECHOB YMCIOBON MOCIEN0BAaTEIbHOCTH 3aJaHHON
dopmymnoit  , — _2n
n+1

3. Ecmu a, apudmeTnaeckas nmporpeccus, To OyayT JIM TIOCIeT0BaTeIbHOCTH:
a) ai, as, as, az, ... b) artl, ax+1, as+l, ... apudpMeTnuecKUMHU IPOTPeCcCUsIMu’?

4. HaiizuTe nepBble MSTH WICHOB IOCIE0BATEILHOCTU 3aJaHHON YCIOBUEM a1 = 7
U PeKypeHTHOU QOPMYNOH: dn+1= an—3

5. a) Ecu ot cymMMBI 5 IepBbIX 4IEHOB apU(PMETHUECKON TPOrPeccun OTHATh CyMMY
4-X MepBbIX WICHOB, TO YeMy OyJeT paBHA IOJyYeHHAs! pa3HOCTh?

b) HokaxxuTe crpaBeIMBOCTb PABEHCTB: a4= S4— 53, as=S6—S8s  an=3S8—§

6. Kakas 13 mocienoBaTeabHOCTEH, KOTOpask MOXKET OBITh 3allMCaHasi COTIACHO -

BHIO 3a7a9d He OyneT apudMeTHIeCKOU mporpeccueii? . o

a) AnM KaXkJIbliA IGHb XOAWT MemkoM 5 kM. OH JyMaeT yBeTn4IHnBa 0 pa HHE H
H

ST
0,8 KM eXeqHEBHO.

b) CTrouMOCTh OJTHOTO KpyTa €3/1bI Ha JIOMIAIX paBeH 4 T/ xada cerof
JeUI 1)1 TPEHUpoBKHU 60 MaHar.

¢) Mapnan Kynuia aBToMOOWITH 3a 2 a yepes ro pIaH XoTen

000 man
IpoJaTh aBTOMOOMIIb, OH ObLT o1ieHeH ¥ 2 1000 M8H., a effte ue oz B 18500 maHar.



7. IlepBble "aeHbl apu(PMETHICCKON TPOTPECCUH OTMEUCHBI Ha KOOPIUHATHON
mwiockocT. Koopaunare! nByx u3 Hux (3; 11) u (6; 23). Kakoe u3 cienyromux Bbi-
pakeHU# sABisieTcs (HOPMYIIOHN, TSl HAXOKISHHUS JIF000TO WieHa 3TOi apupMeTH-
YyecKoil mporpeccuu ?

a) an=6n-3 b)a.=3n+11 c)an=4n-1 d)a,=1+4n

8. ITo cnemyronm JaHHBIM HaiuTe (OPMyITy #-T'O WIeHA TeOMETPUIECKON TPo-
IPECCHH.

97 76) 497 8

R

9. Cymma Kakoif O€CKOHEHYO!H reOMeTPHIECKOM MPOrpeccuy paBHa —57?
A)-6-1,2-0,24-0,048 — ... B)-6+1,2-0,24+ 0,048 — ...
C)6-12+0,24-0,048 + ... D)6+ 1,2+ 0,24 + 0,048 + ...

10. Hatigure cymmy:

86+ 4,573% +o.

11. Msu ynapsiercst 0 3emi1to ¢ BbIcOThI 4 MeTpa. Kaxkpiii pas, korna Ma4 yia-
psieTcs 0 3eMiTto, OH mogHuMaeTcst 10 60% cBoei npebiyIei BeICOTh. B o0mmei
CJIOKHOCTH CKOJIBKO METPOB COCTABIISICT BHICOT HA KOTOPBIE MY MOAHSAICS?

12. Teno xoTopoe ABUTraeTCs 10 MPSIMOM Ha NEepBON CEKyH/E Mpeonoen 4 M, a B Kax-
JIOM TIOCJICYIOIIEM CEKyH/Ie Ha 2 M OOJIbIIIEe YeM MpeIbIIyIIEM.

a) Haiigure paccinoenue npoiijeHHOe TejaoM 3a repBbiid 10 cexyHna?

b) 3a ckosbkO BpeMEHH TeJI0 NPOHIET paccTosHue B 52 mMeTpax?

13. Kakast cymma Oyziet B OaHke uepe3 5 set, ecnu B 6ank Biokwin 10 000 mana-
TOB € 2%-M TOJOBBIM JOXOAOM?

14. Haiimute cyMMy BOCMHU HIEpPBBIX WICHOB apH(pPMETHUECKON POTPeCcCH , €CIn
as+ as="7.

15. Yucna a; b; 16 00pa3yroT reoMeTpHUYECKYIO IPOTPECCUI0, a YUCia a; b,gl 2

apupmeTnyeckyro nporpeccuto. Haliaure uncna a u b. &
3\0 Y710

16. Cymma n epBbIX WICHOB apu(pMETHUECKOM Iporpece
S»=n?+ 2n. Haiigure 3-uii wieH 3TOM MPOrPeccH.
17. Yucma x; x + 3; x + 9 ABAAIOTCS MOCICIOBA IMH

CKOM mporpeccuu. 3anuiinTe cnenyv orpecc




IMIpeacraBienue nupopmanum.

KomoOunaropuka. BepossTHocTh

Tadoauna nanupoBanus no 10 pazgeny

Conep:kaTtebHbIe CTAHIAPTHI | Ypok Ne Tema Yacebl S:Tl;ﬁ'
151-152 Tabmura pactpenencHus Ja- 2 1218220
ctoT. OTHOCHUTEIbHAS YacTOTa
5.1.1. Yuraer u aHanmu3u- | 153.154 ['uerorpamma vacTor. 2 (222225
PYET IaHHBIE, TPEICTABIIEH- TTosuron sactor
HbIC B BUAC TA0IHIEL, Cpennee apupmMeTHIECcKoe 10
JMarpaMMBbl, THCTOrpaMMbl | 155-156 pex p 2 1226-227
pacnpeneneHuo YacToT
nnu rpaduka.
5.1.2. Knaccugumupyer
Guutipy 157-159 [ KomOunaropuka 3 [228-234
CTaTUCTUYECKUE TaHHBIC 10
ONPEAEIIEHHBIM CBOMCTBAM.
5.1.3. Onpesenser npa- 160-161 Peuienue 3a1a4 Ha BbIUMcCIIE- > 12352240
BHJIHOCTh CTaTUYECCKOMN MH- HHC BEPOSTHOCTH.
dhopmaryu.
5.1.4. Crpont Tabumy wa- | 162-163 | OOCOWMOMME SUMKHTIO |5 |54y 749
pasneny
CTOT U JMarpaMMBbl, Ha OC-
HOBC BapHaHTOB 164 3aiaHusi CyMMaTUBHOTO OIIe- |
[IOJIyYEHHBIX JTaHHBIX. HuBaHus 1o 10-my pazzgeny.
5.2.1. PaznuyaeT BUALI KOM-
OMHATOPHBIX COCTUHCHUI U
pelaeT 3a1auu. 165-171 | O6o061aro1ie 3aaHKs 7 1243-249
5.2.2. IIporuo3upyet BO3-
MOYKHOCTB COOBITHI Ha OC- 172 3agaHus CyMMaTHUBHOTO OIle- |

HOBE CTaTHYECKOM
HHPOPMAIHH.

5.2.3. Pemaet npocTsie 3a-
JIa4¥ Ha BEPOSITHOCTH C T10-
MOIIIbI0 KOMOMHATOPHBIX
COCTMHEHUM.

HUBaHUS 3a TOJI.

Bcero

SA!




CTaHIlaprI CoaepRaHusd

5.1.1. YnTaet u ananusupyet uadop

Maluu JaHHBIE B BHAE TaOIWIBI, JHa
TpaMMBI, THCTOTPAMMBI HJIH B TPahyIeCKOM
BUJIC

5.1.2. Crarngeckne MH(OPMAINH KIaccu
(hUnMpyeT 1o ONpe/IeICHHBIM CBOCTBAM.
5.1.3. OnpenensieT NPaBMILHOCT CTATHUIE
CKUX nH(pOpManHii.

5.1.4. Bo3HHUKIIINE Ha OCHOBE CTaTHUECKIY
nH(OpMaIHH Co3/1aeT TAOIUITy YaCTOTHI Ba
PHAHTOB ¥ CTPOHT JIHArPaMMYy.

5.2.1. Pa3nmuaeT BUBI 0ObETMHEHNIT U pe
IIaeT ¥ Ha HUX 3a/1a4H.

5.2.2. Ha ocHOBe crarndecknx mH(pOpMA
IIIH IPOTHO3UPYET BO3MOXKHOCTH COOBITHI
5.2.3. Pemaer mpocThie 3aaud Ha BEpO
SITHOCTB C TIOMOIIBIO 00bEANHEHHI.

HaBpikn yyammxcs
I pynnupyem unghopmayuro, pas
oensisi e€ Ha KAACChl, U cOCmas
niAem mabnuyy yacmom,
cocmagaiem mabauyy 4acmom
0X8AMBIBAIOWYIO OMHOCUMETbHYIO Yd
cmomy;
* npeocmasgisiem Yacmomy u OmHoCU
MeNbHYI0 Yacmomy OAHHbLIX 8 uoe eu
cmocpammul;
* npedcmasisem OaHHbvle 8 8ude Nou
20HA yacmom,
* gbvluuUCiAem cpedHee apupmemuye
CKOe N0 pacnpeoerenuro 4acmomn
* onpeoensem no OaHHbIM YUCIO Nep;
mymayuii u KOMOUHE30HO8
* gbIuUCTUACN BEPOAMHOCHIL COOLINIULY
sTaGJmua YacTOT, OTHOCUTEJIbHAA 4Ya-
CToTa, cepearHa HHTEpBajIa,IruCTO-

rpaMMa 4YacToT, IOJIMIOH YacTOT, CpeJHee
apuduMeTdceKoe Ul IPYNIUPOBAHHBIX JaH-
HbIX, KOMOMHATOpHKA, EPMYTaIHs, KOMOHHe-
30H, HE 3aBHCHMbIC COOBITHS,3aBUCHMBIC
COOBITHSI, HECOBMECTHBIE COOBITHUS

Hom. pecypcsl

)
v Pabouue JuCTHI M MHTEP-

HET ajpeca
https://www.rcsdk12.org/cms/lib/NY01001156/C
ntricity/Domain/6165/A.S.5 . FrequencyHis-
togramsBarGraphsandTables.pdf

CioBapb

https://www.youtube.com/watch?time_continue=

TeJbHas1 yacTrorTa.

4acToT;

2 saat

Ypok 151-152. YyeOuuk ctp. 218-222.
Ta6auna pacnpenesienust 4actor. OTHocH-

Haspbiku yuenukos: [pynmupyer undopmarpmzo,
pasnesnss e€ Ha KJIAcChl, H COCTaBIIACT TaOIuUILy

* COCTaBJISIET TAOJUILYy YaCTOT, OXBATHIBAIOIILY IO
OTHOCHUTEIIFHYIO YaCTOTY KJIacca;

MotuBanusi. J[eMOHCTPHPYIOTCS 1BE TAOIHITBI
OTpaXKkarolliue JaHHbIe, KaK MMOKa3aHo HIbke. B
KaKHe TPYIITHE MOXKHO OOBEAMHATE 3TH JaHHBIC?
MO’KHO JT OTIPEJIeNTUTh KOJIMYECTBO HH(pOpMa-
MW, COOTBETCTBYIOMICH KaXK10# Tpyrie?

rosy0oii| OeJblil [KpacHBIN|YepHBIH| OebIi
KpacHbIH|uepHbIi| Oenblii | Oesblil OpeXOBbIi
YEePHBIH TOITy0O0H| YepHBI [roTyOo| Oembit

XL L [ M| L|M|S|L
M| |XL| M |XL| M| L |L
M| S S M| L |[XL| L

PUYHEBEII), KO-
4yecTBe map o0yBH
JAHHBIX  I[BETOB
(pu TTOMOIIT!
4EPTOYEK) U COOT-
BETCTBYIOLIETO
guciaa (4acTOTHI).
Mo cBenenus yua-
LIUXCS JOBOIUTCH,
YTO OYEHb BAXKHO
3allUChIBaTh  Ha-
| 3BaHUC TAOJIHUIIBI.

9&v=NejlTeFOgrA&feature=emb_logo

BricymmBarotcs MHeHHs yuammxcs. B Ta0-
Uiy 00 00yBU 3amUCBHIBAIOT WH(DOPMAIHIO O
1BeTe(roxyooi, Oelnblii, KpacHbBIH, YEPHBIH, KO-

IIBera

Ueprouka

Yucno

roay06o

)%




A KaK MOKHO CTpyNIUPOBaTHL HH(pOpMAMH, eciu 0a3a MHGpoOpMAIMHU COCTOMT M3
MHOKeCTBa YHCJIOBBIX HH(popManuii? I3y4aercs npaBuiio, 1o KOTOPOMY CHCTEMATH-
3UPYeTCs MHOKECTBO JITAaHHBIX , IPE/ACTaBICHHbBIX B YUSOHUKE.

Pexomenayercsi, 4To0bI uncio KaccoB Obw10 OT 5 0 12. Takke, Ui onpeneseHus Ko-
JIUTYeCTBa KJIacCcoOB, BBOAUTCS NpaBuiio 2¢. Hampumep, eciii MHOXXECTBO COCTOUT U3 38
3JIEMEHTOB, TO COOTBETCTBEHHO 2% > 38. 3HauuT, ecnu 2° = 32, TO KOJIUYECTBO KJIACCOB
paBHO He 5, a 6.

Jlnst aHaM3a MHOYKECTBA JTAHHBIX HCIIOIB3YETCS TAKOM TIOKA3aTelb, KaK - OMHOCU-
menvHan uacmoma. T MIOHATH OOBSCHSIIOTCS Ha IPUMEpPE, MIPEICTABICHHOM B

yueOHHKe. Pa6oumnii simer Ne 1

HNmsa damuausa
—_— Yucio

@ e ['pynnupyer MHOKeCTBO JAHHBIX, pa3/iessis ero Ha KJIacchl.

Crnenyromue JaHHbIE MTOKa3bIBAIOT Oajlibl, KOTOpble Habpanu 50 yuyamuxcs Mo
IpeaMeTy MaTeMaTuka rnpu oueHuBaHuu 1o 100-0anbHoi mKaie.

43, 88, 25, 93, 68, 81, 29, 41, 45 87,
34, 50, 61, 75, 51, 96, 20, 13, 18, 35,
25, 77, 62, 98, 47, 36, 15, 40, 49, 25,
39, 60, 37, 50, 19, 86, 42, 29, 32, 6l,
45, 68, 41, 87, 61, 44, 67, 30, 54, 28

a) Crpynmupyiite nanubie B 10 kimaccoB b) Crpynmupyiite JaHHBIE B 5 KJIacCOB.

Knaccer | Yeprouka | Ywucio

Knaccer |Yeprouka| Ywucio

3



Ypox 153, 154. YuebHuk crp. 222-225

FHCTOFpaMMa yacror. IToauron yacror 2 yaca

HaBbiku yyenunka.

* pezcTaBiIsieT HHpOpMAIHIO (IaHHBIE) B BUAE TAOIUIBI YACTOT U THCTOIPAMMBI
4acTOT

* peCTaBiIsIeT HHPOPMAIIHIO B BUAE MOJIUIOH YacTOT;

* IPEJCTaBISIET CTATUCTUYECKHE TI0KA3aTeIN COMIacHO 0a3e aHHbIX

Cepeanna uHTepBaja (dTOT [OKa3aTellb B JINTEPATYPE MHOTIA HA3bIBAIOT CPEIHEH
TOYKOW) BBEIYHCIISICTCS KaK CpeaHee apupMETHIECKOS HAUOONBIIET0 U HAUMEHBIIIETO
3HauCHUM (MIpeACNIbHBIX 3HAYEHUIN) U JOBOJBHO YaCTO HCIOJIB3YeTCs B IpadudecKux
MIPECTAaBICHUAX (THCTOTPaMMa, ITOJIUTOH YacTOT).

Wccnenyercs ructorpamma u paBuiio MOCTPOEHUS MOJMTOHa pactipenenenus. Camast
BBITO/IHAsS (hopMa TPENCTaBICHHs TAHHBIX CIPYIITUPOBAHHBIX TI0 OTIPENIEIICHHBIM Ka-
TErOpHsIM, HHTEpBaJIaM - 9T0 ructorpamma. OHa co3aeT Haubosee sSICHOe BU3yalbHOE
MpeACTaBICHHE O pacrpeiesieHHH HHQopManru. YUeHHKH, B OTIPE/ICICHHOM CTETICHH,
yKe BJIAJICIOT HAaBBIKAMH TIOCTPOCHUSI TUCTOTPAMMBI U TIPEACTaBICHHS HH)OpMALIUH.
31ech peKOMEHAYeTCsl HAPaBUTh BHUMaHHUE YUAIIMXCsl Ha TO, YTOOBI OHU HAYYHIIHCh
MIPECTABIISATh M aHATU3UPOBATh THCTOrPAMMBI OTHOCHTEIbHBIX YaCTOT.

Kiace Yacrora OIICCI:'III):;HII({JI’[;C()a ?I;E?{C;T;T;' %S 3 BI’ICOTa} TY}CTOB
5.9 4 7 4:.38~0,11 g 24 —

10-14 8 12 8:38=0,21 5

15-19 10 17 10:38=0,26 ZE

20-29 9 24,5 9:38~0,4 g

30-50 7 40 7:38~0,18 S 0o

Bcero: 38 Bceero 1 Z 0.6
JTanbl I0CTPOEHHS! TIOJHIOHA YACTOT, IPH oMol © 03
rHCTOrPaMMBbI o i

1. Crpourtcst ructorpamMmma 4actoT (MJIH OTHOCHTEITh
HBIX YacTOT) BucotafeM)
2. OT™MeuaroTcs CpeiHIe TOUKU BEPXHUX CTOPOH MPSIMO- Ocp X lem = 10 enunmiam
YTOJILHUKOB, 0OPa3syoIKX CTOIOLBI (3TO CPEIHss Oce 71 om = 2 apmmmam.

| |
I

OIICHKA KJIacca).

3. JInst TOro 4To0Bl MOCTPOUTH MOJUIOH YaCTOT OMpesie-
JISIFOTCSL CPEITHIE TOUKH JIBYX MHUMBIX HYJIEBBIX KJlacca.
OjiHa U3 HUX - CPENIHSS TOYKA MHUMOTO KJIacca, pacrio-
JIO)KEHHOTO CJIeBa OT TIEPBOTO CTOJNIONIA, IpyTrasi- CPeIHSIS
TOYKAa MHMMOTO CTOJIOIA, pACIIONIOKEHHAS CIIpaBa OT I0-
CJIEIHETO CTONOIA.

4. CpeiHHE TOYKH MOCIIEIOBATEIBHO COCIMHSIOTCSI WHast C NEPBOW CpEIHE

Kuacce 10-20{20-30{30-40(40-50|50-60460-70|70-80
Hacrtora | 4 6 8 10 | 12 4 7

S O E o

EaE==)

D& Ta




Pa6ounii auct Ne 2
Nmsa damuius Yucao

® CTpOI/IT Pa3BEPHYTYIO Taﬁ.]muy YacCTOThbI, OXBATHIBAIOIIYI0 OTHOCUTE/Ib-
HYI0 4aCTOTYy KJ1acca.

1. Mannyto naopMaiuio crpynmnupoBas B 6-TH Kaccax COCTaBbTE TaOIMIly OXBa-
TBHIBAIOIIYIO KJIACC, CPEAHIOI0 OIIEHKY KJlacca, YaCTOTYy U OTHOCHTEIbHYIO YacTOTY.
JleHbru noTpaueHHbIE 32 KHUTY CTYJICHTaMH 32 OJJUH CEMECTP:

91 472 279 199 142 273 189 248 101 102

375 486 249 530 376 190 398 188 269 240

130 489 266 43 30 127 354 84 188 341

Bcero: Bcero:

2. Ha ocHOBaHuM I/IH(l)OpMaLII/II/I I[aHHOfI B Ta6J'II/IL[€ COCTaBbTC Ta6J'II/IL[y OXBAaTbIBAIOIIYIO
TAKHUC MMOKA3aTCJIN KaK CCPCIuHa MHTCPBAJIa, 4aCTOTA, OTHOCUTCIIbHAA YaCTOTaA.

Bpewms (MumH) 0-10 | 10-20 [ 20-30 [ 30-40 | 40-50 50-60

Yucio pasrosopos| 4 10 23 11 8 5
1o TeneoHy

NS



IMpeacrasiienue uHGopMaALMH 110 NOJUTOHY YACTOT. [lOJMroH YacTOT SIBJISIETCS] MHO-
TOYTOJIEHUKOM, OTPaHWYEHHBIM 0Chio abcumcc. [1o aTomy rpadmky MOXHO BH3yaIbHO

HPOCIEUTh AUAa30H BO3PACTAHUS M YObIBaHHS JaHHBIX |4

Y CPaBHUTH OT/CIHHBIE YACTH JAaHHBIX. 12 /’\

[To manHBEIM Tpaduka B yueOHHKE, ydantuecs MpeIcTaB- 12 / N\

JISIOT Pa3TUIHyI0 HH(POPMAITHIO. 61 -

Hanpumep, unciio noas3oBareseil Bo3pacTaeT 10 3HaYeHus 4 / \/\\

36,5 MUHYT, TIOCJIe dTOTO 3HAYCHUS WX YUCIO HAET HA N

yOBLB. T
— N en T O > 0

OIIHOBpeMeHHOC MOCTPOCHUE ITOJIUTOHA YaACTOT 110 cpelmeﬁ TOYKE H 9aCTOTE.
Ha KOOp,Z[I/IHaTHOfI IJIOCKOCTH U3 TaOJUIBI OT-

MEUAIOTCS U MOCJICOBATEIBHO COCTHHSIIOTCS
toukn A (5;0), B (15;4), C (25;6),D (35;8),
E (45; 10), F (55; 12), G (65; 14), H (75; 7),

0-10 5 0

10— 20 15 6 1(85;5) nJ(95;0).

20 - 30 25 4

30 - 40 35 8 OCleCM7: 10

40 50 15 T0 . g

50 — 60 55 12 12

60 — 70 65 14 10

70 — 80 75 7 8

80 —90 85 5 6

90 —-100 95 0 4
Muoroyronmsank ABCDEFGHIJ - ato omnu- § I
T'OH YaCTOT I[aHHOﬁ I/IHCI)OpMaI_II/II/I. 0] 10 20 30 40 50 60 70 80 90 100

Jliist mocTpoenust rpaduKa 4acTOT PEKOMEH/LYETCs

Bocrosib3oBathest nporpammoid EXCEL. UtoOwr e e | o |
MPEICTaBUTh CTaTUCTHYECKYI0 MH(POpPMALHIO, B

merto INSERT FUNCTION moxHO BBIOHMpaTh
mmanoroBoe okHo PASTE INSERT FUNCTION, a
takxe MoxxHO B MeHI0O CHART WIZARD cpazy
BBIOpaTh (hopMy rpaduxa.

MoMeHTBI, Ha KOTOPbIE HY:KHO 00PaTUTh BHUMAHUE: o i e |
JIOCTOMHCTBA U HENOCTATKH TaKuX (HOopM pacrpezeneHus HHGOpMAIUK TAKAX KaK: TaOIUIIa Ya-
CTOT, THCTOT'aMMa M ITOJIMTOH YaCTOT, MO)KHO O0OOIIHTH, KaK IOKa3aHO HIKE.

Tabmuua yactoT. J[0CTOMHCTBO: HHA)OPMALIHIO MOXKHO TIEPEICTABUTD B PA3JIMYHBIX IPadUueCcKUX
(bopmax, CylIecTByeT BO3MOXKHOCTb JJIsI ONPEETICHHS TAKUX CTATHCTHYCCKHUX MOKa3aTeneil Kak
cpenHee apudMeTHIecKoe, MeAnaHa, MoJa.

Henocrarkn: HeBO3MOXKHO SICHO MPEACTABUTH PACIPEACICHNAE YacTOT (OTCYTCTBHE B
CTH).
I'ucrorpamma. JloctomHCTBO: HenpepriBHa, a Takke yI0OHA JUIS TOTY
CTPYNIIMPOBAHHYIO TUCKPETHYIO HH(popMario. [To rpaduky MoxH
nuany u Moxy. Hemocrarku: [lpu noctpoeHnn rpadiika BOSHHKAET
HHUII KJIACCOB.

[Momuron yactot. JJoctonHcTBO. CO30a€T YCIOBUE 1
rpadMK IOCTPOUTH MOJIUIOH, COOTBETCTBYIOIIHHI pa3 b ux. Hampu-
Mep, POCT MAJIBYUKOB H JIEBOYCK
Henocrarku : HeBO3MOXXHO MPOBOINTH CTa

A o the ruambers i & range of cok.




Paooumii quct Ne 3

Nmsa Damninsa Yuciao
@ ® [Ipeocmasnsiem ungpopmayuio 4acmomou u SUCmocpammol OmHOCUmenb-
HbIX YaACmom.
1. a) [lo Tabnuue BBIYMCIUTE OTHOCUTENbHbIE YACTOTHI.

Bospacr (rom) | 0 — 10 |10 — 20{20 — 30{30 — 40|40 — 50|50 — 60[60 — 70
Yuco Jronen 6 11 25 31 18 12 6

b) Ilo Tabnwuiie MOCTPOITE TUCTOTPAMMY U ITOJUTOH OTHOCUTEIBHBIX YaCTOT.

2. [To manHBIM M300pa3uTe rpaduK 4acToT.

Pocr: 120—-124 125-129 130-134 135-139 140- 144
Yacrora: 10 40 70 65 15

b) KonmnuecTBo nmozeid, y KOTOPBIX pO@L Bhime |

Omnpenenute 10 rpaduKy: \
a) KonmmuectBo ntoziel, y KOTOPBIX pocT HUXe |
cM?



Ypoxk 155-156. YueOHuk cTp. 226-227.
Cpennee apudgMeTHUYeCKOe MO pacnpeneieHHI0 YacToT. 2 yaca.

Cranaaprsl conep:kanus. 5.1.1. Uuraer u ananusupyet nHGOPMALHIO TAaHHYIO B
BUjE TaOJINIBI, TUArPaMMBbl, THCTOIPAMMBbI MM IpaduKa.

5.1.2. Knaccuduuupyer cTaTUCTHYECKUYI0 HH(POPMALHHUIO 110 OIPEIEICHHBIM IIPH-
3HAKaM.

5.1.3. OmpenensietT cupaBeNIMBOCTh CTATHCTUYECKON MH(DOPMAITHH.

5.2.2. IlporHo3upyeT BO3MOKHOCTh BOSHUKHOBEHUS COOBITHII HA OCHOBE CTaTHUCTH-
YecKoi HHpOpMaLHu.

HaBbIkN yUEeHUKOB:

° BBIUMCIICT CPEHEE apU(PMETUICCKOE COOTBETCTBYOIIEE CIPYIIITUPOBaHHOM HHDOP-
Maluu;

* JIa€T NPOTHO3 OCHOBAHHBIN HA TAHHBIX.

1-p1if gac. [ToBropsieTcst MPaBUIIO BBIYUCICHHS CPEAHET0 apudmeTndeckoro. Hampu-
Mep, st uncen 1, 1,2, 3, 4, 4, 4 cpennee apudMETHISCKOE BBIUMCIISACTCS KakK

(1+1+2+3+4+4+4)/7.

1. Oty 3an1ch MOXKHO HallMcaTh UCIIOJb3Ys PacpeaeIuTeIbHOE CBOMCTBO YMHOKEHUSI
TakuM 00pa3oMm:

(1+142+43+4+4+4)-(1/7) = (/D1 + (/)1 + (1/T)2 + (1/7)3 + (1/T)d + (/T4 + (1/7)4.

Temnepb, MBI 3aIIFICAITH 33J]aHHBIC YUCIIA C OTPEIeICHHBIM K03 dunuenTom. ObpaTute
BHHMaHHE, 4TO cyMMa KodduiimeHToB paBHa 1, T.e. 7 mtyk 1o (1/7).

2. Crpynmnupyem moo0HbIe MHOXKUTEITH.

2-1+2+3+3-4)/7=2/NH1+(1/7)2+(1/7)3 + (3/7)4.

Kax b1t ko3(hUIMEHT MOKa3bIBACT, KAKYIO YaCcTh JAHHOE YHCIIO (HENb3s IOy CKaTh
MTOBTOPEHHE YHCEI) COCTABIISET OT OOIIEro MHOXKECTBA YMCesl. DTOT MOIXO0]1, oOpariaer
BHUMAaHHE yUaIUXCs Ha MPABUIIO HAXOKICHUS CPEIHET0 apu(hMETUICSCKOTO B Pa3HBIX CH-
Tyanusix, T.e. IOMOTaeT ero 0000IUTh.

OIHOBPEMEHHO YIIENISIEeTCsl BHUMAaHUE TAKAM ITEPBUYHBIM HaBBIKAM KaK: BRIYHACIICHUS
MPOIICHTA OT YKCIIa, HAXOXKJICHUE CPETHETO apru(METHIESCKOTO.

__ep)
zp

Jlenaetcs ynop Ha yMEHHE IIPOroBapuBaTh GOPMYITy CIOBaMH.

Ecnu Bce k0odppUIIMEHTHI paBHBI, TO Ul HAXOXKACHUSI CPETHETO apuPMETHIECKQIDE

UCTIOJB3YIOT YK€ U3BECTHOE /10 CETOHSIIIHEro AHS POCTOE MPaBUIIO.

2

3HAK ), MOKa3bIBAET CyMMY U CUMTAETCS KaK “‘curma’.

=
N3ydeHne nocnenoBaTesIbHOCTH HAXOXKIEHUS C er@lapud yecKoro
CTPYIIHPOBAHHBIX B TAOIUILY pacrpeesiCHHs, @HHBIX C yuau s1.

\




Paooumii quct Ne 5

HNms damuausa

Yucao

BEMCMBYIOUUX CCPYNNUPOBAHHBIX OAHHDIX.

@ ® 3anonnume mabnuybl HAXOHCOEHUSL CPEOHE20 APUPMEMUUECKO20 COOM-

Yucio kuTesier moceaka

Bo3zpacr Yucao
0-9 57
10-19 68
20-29 36
30-39 55
40-49 71
50-59 44
60-69 36
70-79 14
80-89 8

Cepeauna
Kaaccel unTep- Yacrora x - f

Bpemst pa3roBopa o1HOro 4e-
JIOBEKA B TeYEeHUHH roJIa 10 Te-
Jedony(B MHH.)

IIpoxonaxureab-; Yyeno

HOCTh 3BOHKA
1-5 12
6-10 26
11-15 20
16-20 7
21-25 11
26-30 7
31-35 4
36-40 4
41-45 1

Cepenuna
Kaaccel untep- Yacrora x - f
Bajia

BaJia




; Pemenne ne KOTOPBIX 3a/1a4 JaHHBIX B y‘l€6HI/IKC
|

V. 10. Pemienmne. BbicoTa aepeBes
HalijieM CepeNHY KaiIoro HHTEpBala SR PrE—
A TIOMECTHM B HOBBIA cTOJIOEI Tao- Knaccbl Yacrota

Has yactoTa
aunpl. OTHOCHUTENBHAS 9acTOTa - OTHO-
IIEHUE YaCTOThl K OOIIEMYy YHCIY 10-14 12 10 0,08
naHHbIX. Tak Kak 15-19 17 15 0,12
10+15+20+30+25+15+10=125 20-24 22 20 0,16
JIeIIUM 3HAYeHUe 4acToThl Ha 125 Haxo- 25-29 27 30 0,24
JIUM OTHOCHUTEJILHYIO YaCTOTY M J100aB- 30-34 32 25 0,20
JleM COOTBETCTBYIOIIMII CTOJOUK B 35-39 37 15 0,12
tabnuny. [lomecTuB cepennHy MHTEp- 40-44 42 10 0,08
BaJia Ha TOPH30HTAIILHOM OCH, a 3Have-
HME YaCTOT Ha BEPTUKAILHOM, CTPOUM Bcero: 125/ Cymma: 1

TUCTOr'paMMYy.

Ha cronfukax ructorpaMMy OTMETHM
CepeNHHYIO TOUKY U MOCIIeI0BATENEHO
COJIMHSAS UX CTOPOUTCS MOJUTOH YacTOT.

clarin sayi)

NN W
o v o
P

o
815 el ;7
\

T T T T T T T
5" 12 17 22 27 32 37 4
Adaclarin hiindiirliiyii

=
wn O

Tezlik (

L
r

D 16. a) ) HaitauTe cpeaHuit 6ann ur- Oukn  [Hncno urpokos
POKOB MO HabpaHHbIM O4YKaM 1-10 >

B KOMMbIOTEPHOW Urpe.

Pemenue. 11-20 5

a) Haiimem cpennumii 6ann MIpOKoB co- 21-30 6
TJIaCHO HAOpaHHBIM B KOMITBIOTEPHOU UTPE 31-40 4
oykaM. Jlo6aBuM cTonGel B TaHHYIO Ta0- 41-50 3

JMIy, TTOKa3bIBAIOIIUI CepeluHa HHTep-

BaJa.

1) OnpenenuM CpeaHIon TOUKY (X) Kax- Knaccel Cepe- S gaCTOTa
JIOr0 MHTEpBAJIa U 3aIUIIHM HX B COOTBET- AR T Cepe
CTBYIOIIUI CTOJIOWUK TaOIHUIIHI. (x) H

2) Haiinem cymmy 4actor 1-10 55 (@2
24+454+6+4+3=20 11-20 15,5

3) Beruncisiem cymMMy pOU3BEIEHUI cepe- 21-30 | 25,

JIUHBI KQXKJIOTO WHTEpBana (X) u 3140

yactotsl (): 5,5:2 + 15,55 + 25,56 + a1 75

+ 35,54 + 45,53 =520 .

4) BBIYHCIINM CpefiHee apupuMeTHIeC b f1=520

520:20=26



Ypok 157, 159 Yueonuk ctp. 228-234. KomOunaropuka. 3 yaca

‘% 5.2.1. Paznuuaer BUIbI MHOKECTB U PELIAET IPOCTHIE 3aJa4H.
* IPUMEHSAET TIPUHITUIT YMHOKEHHSI, /IS OTIPEIEIICHIS YHCIa BO3MOKHBIX
COOBITHIA;
¢ * OTIPENIEIIAET YKCIIO TePMyTaluil ¥ KOMOWHE30HOB, B 3aBUHCUMOCTH OT
PaCIIONOKEHHIO JIEMCHTOB MHOMECTBA;
* pelaeT 3a/1a4y Ha BEPOATHOCTh MCIIONB3Ys (DOPMYITy MTEpMyTaIlHH;
* periaeT 3a/1a4 Ha BEPOSTHOCTH UCIIOIB3Ys (hOpMYITy KOMOHHE30HA.

MotuBanus. [Tonsap OTIpaBsieTcst Ha OT/ABIX. Y Hee eCTh 3 pa3HbIe JOPOIKHBIC CYMKH
U 3 pa3HbIX YEMO/IaHBbI.

1) Cxonpko BapHaHTOB BBIOOpA y HEE €CTh, €CIIM OHA XOUEeT B3SATh C COOON OIWMH HIIH
cyMKy miu yemonan? 2) CKoJIbKO BAPUAHTOB BHIOOpA y HEE €CTh, ECIIM OHA XOYET B3ATh
€ cO0OM M CyMKY U ueMojiaH. ?

1 sa

Ecnu ['tonsip BbIOEpeT WM CyMKY MJIM YEMO-
JIaH, TO YMCIIO BO3MOXKHBIX BapUaHTOB OyaeT
3+3=6.

Ha nanHoM npumepe emé pa3 pccMmarpu-
BalOTCs (pyHIAaMEHTalbHbIE IPUHIIMIIBI CIIO-

JKEHHSI 1 YMHOXKEHHU MOACUYETa BBO3MOKHBIX Ecmu I'tonstp, BEIOEpET OIMH 9€MO/IaH 1
OJITy CYMKY TO YMCJIO pa3HbIX BapuaH-
BApUAHTOB. TOBy6y§[/€T %, x3=9 P P
HepmyTanus. PaccmoTpuM crioco0 nojcyera BApUaHTOB Ha MIPUMEPE CIEAYIONINX 3a/1ay.
3agaua 1. Dnpjap roToBUT TaOINYKY, C HOMEPOM JUIs BEJIOCHUIIEa. Y HEro ecTh KPackH -
0eJ10r0, YePHOT0, KEITOTO IIBETOB. DIIBAApP X0UeT TAOMUUKY TOKPACUTH OTHUM IIBETOM, a
nudpbl Ha Hell qpyruM. CKOJIBKO BapHAHTOB y HETo ecTh? ( 6 BApHAHTOB)
1. YepHas nocka, 6enbie udpbl 2. YepHas nocka, xxentbie nudpsl 3. benas nocka, xern-
ThIe NG peI 4. benas nocka, uepHsie udps! 5. XKenras mocka, 6emnsie udpsl. 6. XKenras
JIOCKa, YepHbIC IU(PBHI
3agaua 2. V Cs0b1 3 BHIa 1[BETOB - (pHrajiku, rBO3AMKH, pomainku. Csba Xouer nocra-
BHTH B Ba3y JiBa Buia 1[BeTOB. CKOJIBKO Y HEE eCTh BHIOOPORB?

(buanku, rBO3IUKH (UANKH, pOMAIIKKA TBO3IUKH, POMAIITKH

Y4eHUKH TOJKHBI PEACTABUTH Pa3HHILY MEXKJY JBYMs 3aJaqaMHu. Ecnn onua u3 ane-
MEHTOB 0003HaUUM 4epe3 A, npyroii uepe3 B, To B mepBom ciaydae AB u BA o
YaloTCs IPYT OT ApyTa. H0T0My YTO, OIMH U3 HUX OTPAXKAET LIBET JOCKH, a IPYRQI
uugp. Bo Bropom cirydae pa3HUIBI MeXAy KOMOHHAIUAMU AB 1
KQKJIbIM U3 HUX OTpPa)KaeT BUJ LIBETOB B Base,

3ameuanue! 3a1a9a, Ipe/ICTaBICHHAS B KAY€CTBE MOTHBAIIMH B yJeO

€T

JKeCTBa Ha3bIBaeTCs apaHpkeMan. Ha camom niene,
13 N, apaHHKEMaH TaKKe SIBISIETCS IepMyTaren. Y
EBpomnsr, Typruu u CHIA ucnons3yor
TOJBKO TOHSATHE TIEPMYTAITHH.



[epmyTanueit Ha3pIBaeTCS KXKIBIH M3 PA3HBIX BOSMOKHBIX BApPHAHTOB Pa3MEIICHUS dJe-
MEHTOB MHOXECTBa B TpeOyemoii cutyauuu. P, =n! (1). Dopmyna (1) mokxassIiBacT 4ucio
Ha0OPOB, 00PA30BAHHBIX IEPECTAHOBKAMHE JIEMEHTOB N -3JIEMEHTHOTO MHOXKECTBA, TO €CTh
qucio nepMmyTanuid. Hanpumep, ofuH yenoBek - Asep- onau Habop, aBoe Asep u Kawmau,
AK u KA - n1Ba pa3znbeix Habopa, a Azep, Unbsrap, @unan: AUD, AOU, UAD, DA, DA,
OUA moryt oOpazoBarb 3 X 2= 6 HaOOPOB.

IIpu onpenenenun ynciaa nepMyTaIiil UMeeT 3HaYCHHE TTOCIIEI0BATEIBHOCTD SJICMCH-
TOB. UHCTIO T IEPECTaHOBOK M3 N -3JIEMEHTOB B OIMPENCICHHOM MOPSAKE, HE TOMyCKas

. . n!

[IOBTOPEHMUS, 3aIIUCBIBETCS KaK YUCIo ,P,nepMyTanuii u paBHo: ,P,= e 2)

Yucno nepMmyrtanuii, c

!
MOBTOPCHUSIMH PABHO: L n=m+mnm+n+..+nm (3)
nil-mal-m3l- Loy

COOTBETCTBEHHO CHUTYAIIMH 3a/1aull MOTYT OBITh PEIICHbI C MPUMEHEHHEM (POPMYJIBI
nepmyTanuu (3). PaccMoTpuM HEKOTOpBIE CUTYalllH, B KOTOPBIX K HA00OpPY MOCTaHOB-
JIEHBI 0COOBIE YCIIOBHSI.

1. Yucno 7 371eMEHTHBIX TIEpMYTalUi U3 7 3JIEMEHTOB, MPH YCIIOBUU MTPUCYTCTBHS
JTAaHHOTO JIEMEHTa BO BCEX Habopax: 7 »-1Pr-1

W3 6 y4eHnKOB HOIKHBI BRIOPATh TPOUX - TIPEJICeIaTeNs], 3aMECTUTENS U CeKpeTapsi.
Ceba o0s13aTeIbHO JJOIDKHA OBITH BEIOpaHA Ha OJTHY M3 3THX JOJDKHOCTEH. 3HAUUT, OCcTa-
JIUCH 5 4enmoBek u JiBe AoKHOCTH sP2. Ceba cama MoxkeT OBITh M30paHa TpeMs CII0Co-
6amu. Yucno BapuanToB Beioopa 3-sP2=3-5. 6=90.

2. Uucno 7 pIeMEeHTHBIX IEPMYTaIUi U3 71 DIEMEHTOB IIPH YCIOBUH OTCYTCTBHUS O]~
HOTO 3JIEMEHTA: »—1P,

3. Uncno mepMyTamuii U3 7 3IEMEHTOB MIPH YCIOBHUH, 711 3JIEMEHTOB OyIyT CTOSTH
psagom: m! x (n—m + 1)!

4. Hucmo mepMyTaIii U3 72 SIIEMEHTOB MIPH YCIOBUH, 71 DIIEMEHTOB HE OYyT CTOSATh
psagom: n! — [m! X (n—m+ 1)!]

5. Hucno nepMyTanuii U3 7 3J€MEHTOB C YCIOBHUEM YTO KaKue-JIMOO & IEeMEHTHI
OyZyT 1oa JaHHBIM HOMEPOM:  n—kPn—k X kP

3apaua. CKOJIBKO pa3sIUIHBIX MIEPECTAHOBOK MOTYUUTCS U3 OykBa mMeHn Cumysep,
MIpH YCJIOBHH, YTO: a) HHU OJ[HA TiacHas He Obwia OBl psoM; b) TimacHbie Beeraa Obun
OblI Ha YETHBIX MecTax (2-as,4-as1,6-as Oyka). Pemenue:

B umenn Cumysep 7 OykB Tpu U3 KOTOpbIX TiacHble. [lomoiinem k 3amaye ¢ mpoTu-
BOIIOJI0KHOM CTOpOHBI. [IpeacTaBum, 4To BCe MIACHBIE 3alIMCaHbl noApsia. B atom ciy-
Yae 3 1acHbIe pacCMaTpPUBAIOTCS KaK OJIMH AJIEMEHT. UHCITIo 3JIEeMEHTOB U COTIaCHbIC +
IMecTo TITacHo! = 5 37IEMEHTOB, YUCIIO BCEBO3MOKHEBIX pa3MeEIeHHH OyieT paBHO
IJIaCHBIE, MEHSISICh MEXKITy CO00i MecTamu, nmaroT 3!. OOIee 9nciio pa3MelieH i OpteT
3!.51'=720. D10 4ncaO0 BapUAHTOB, KOT/a ITACHBIE 3aITUCAHBI nv)sm.
OykB B IMEHH 7, TO ob1iee yrcio nepmyrauuii pasHo 7! . Toraa,
KOTJIa IJIaCHBIC HE PACIIONIOKEHBI PSIIOM = 00I1Iee YnCIIO T1e

b) B psaay mocrpoennst 7 OykB ecTh 4 Hede
cTpoeuii IacHbIX OyKB B 3-X 4eTHBIX P3, coritacH
3P3, - 4P4. 3agaun Takoro Tumna 3aHUM AT, SAT. Ilo-



I/ICCHGL[YIOTCH CUTyalluu Ha KOMOHUHE30H. YUYCHUKHU YCTHO INPCACTABIAIOT PA3JIMYHBIC
CUTyalluy, B KOTOPBIX MIOCTPOCHUC HEC UMECT 3HaquH;1.Haan/1Mep, KakKk BLI6paTI: 2 ca-
J1ara u3 8 BU0OB HUJIK KaK BBI6paTL TPEX3HAYHOC YUCJIO JIs1 KOda U T.A.

n! C,= #Pr
n—kWwk "R
Oo6bsicHsieTcst popMyina koMOnHe30Ha. M3-3a ynoOcTBa MpH BEIYMCICHUHN Yalle BCETO
MOJB3YIOTCS POPMYIIOH, CBA3aHHOM ¢ mepMyTanueid. Bo MHOrUX CUTyalusx 3IeMeHThI
1 UX KOMOMHE30HBI COCTOAT U3 2-3 Pa3InUHBIX SIEMEHTOB. PaccMOTpHM CleyOLTyI0
3agadqy.
3anada. B rpynne anbnuHucTOB 13 25 yenose 15 myxuuH u 10 sxeHmuH. CKOIBKO Cy-
LIECTBYIOT BOBMOKHBIX BAPHAHTOB TPYIII, COCTOSIIIUX U3 3 MY>KUYWH U 2 )KESHIIUH?
Pemenne: 3 myxuun u3 15 15Cs. cnocobamu, 2 sxeHmuH u3 10 MoxHO BBIOpaTh 10C2
cnocobamu. Torna Mo MPUHIMITY YMHOXXECHHUS YUCIIO BO3MOXKHBIX TPy OyAeT:
312!
Pexomennyetcs, pemars 3a1aHNs TAKOTO THUIIA COOTBETCTBEHHO YPOBHIO 3HAHUH yua-
mmxcst. [IpuMepbl HEKOTOPBIX 3a/1a4 BMECTE ¢ PEHICHUSIMH PUBEICHBI HUXKE .

WCr =

15C3 % 10Co =

HeKOTopre THUIIbI KOMﬁl/IHaTOPHLIX 3aaavd

3agaua 1. CKombKMME CIIOCOOaMU MOXKHO paccaiuTh 6 YeOBEK 3a KPYTJIBIH CTOJ, €CIIH
A B He 3aX0TsIT CHIETh PsiIoM?

Pemenne: Cymectyet (7 — 1)! BapuaHTOB, YTOOBI paccaauTh 6 YEIOBEK 32 KPYTIIBIN
cton. B atom ciydae cymectByet (6 — 1)! = 5! BapuanToB. OmHako, B yCIIOBUU 3aaun
A u B He X0oTT cuaets pagom. [ Toro, 9To0B PEMINTh 3a1a4dy, Hai/1eM YMCIIo BapH-
aHTOB, Korja A u B OynyT cuzets psgom. B atom ciydae paccmoTpum AB kak oiuH aiie-
MeHT. Torna 4mcio Bcex BapuanToB Oyaet He 5!, a yxxe 4!. 31ech nosBIAIOTCS 1Ba BapH-
aHTa 0 paccakuBaHuio B cripaBa wiu ciieBa oT A u ux odmiee yucio Oyzaer 2 - 4!

Ve - / '\\
S \B% o \C % AC K
& oA @/ b ® D) -
- \\‘ R F F o {F e - 4!
O

Eciu 5TH BapuaHThI BBIYCCTH M3 06mero YKCII0 BAPUAHTOB, TOT/A YKMCIO BAPHAHTOB
paccaxuBaHuUs 6 YEIOBEK BOKPYT KPYIVIOTO CTOJIA € yciaoBueM, uto A u B He Oy,
CHUJICTh PSJIOM OYJIeT:

51-2-41=120-48=72.
3amaua 2. U3 4 Bpadeii, 3 HHKCHEPOB U 5 YUCHBIX HY)KHO BRIOpaThgiicie
Topoii 3 yueHbIX, 2 Bpada u | umkeHep. CKOTBKUMHU BapHaHTA OKH
JaTh?

W3 3 yuénsix u3 5 moxHo sCs; cmocobamu, 2 Bp
Oamu, u HakoHen |1 mmxkenepa u3 3 ;Ci cmoco COCTaBHT:
5C3x 4Cax 3C1=10x 6 x 3 =180



3agauya 3. B xopoOke 2 Oenbix, 3 4epHbIX 1 4 KpacHbIX mapa. Eciiu n3 kopoOku BbITa-
IMTH 3 mapa, TO CKOJIbKO CYIECTBYET BO3MOXKHBIX BAPHUAHTOB, UTO XOTsI OBl OJMH U3
HUX 4epHbII? Bo3MokHble BapraHThl: 1 yepHBbIil + 2 1pyroro nBera win 2 4epHbIX +
1 npyroro nBera win 3 yepHbIX. Yncno komObunanmit: (Ci X 4Cz) + (3Ca2 x 6Ci) +3Cs
3ajaun TaKoro THUIIA UMEIOT BaKHOE 3HaUE€HUE MPU BBIYUCIEHUH BEPOATHOCTH 110 CTa-
TUYECKOH MH(OpPMALIMK U B 3a/1a4aX IPOTHO3UPOBAHUSI.

3agauM, B KOTOPBIX HCIOJIbL3YIOTCS U MEPMYTAIINH U KOMOHNHE30HBI:

W3 20 ygyammxcs B OpraHU3alMIo TOJDKHBI BBIOpATh MPE3HICHTa, BULE -IPE3UICHTA,
cekpeTraps U 4eThIpEX 4IeHOB coBeTa. CKOMBKUMH CIIOCO0aMH MOKHO 3TO CIeNaTh?

3mech BaYKHO U3 KaKOTO PsIia BEIOOPAIOT 3 yUEHUKOB (MPE3UICHT, BUTIC-TIPE3HUICHT, CEK-
peTaps). 20P; = 6840. UneHOB coBeTa BRIOMPAIOT yKe U3 OCTABIIMXCSA 17 1 31€ch mocie-
JIOBATEILHOCTH BBIOOPA YK€ HE UMEET 3HAUCHUS, TO eCTh moydnm 17Cs= 2380.

10 TIPUHIIAITY YMHOKEHHsI 001IIee YHCIIO BApUAaHTOB paBHO: 20P3 x 17Ca=16 279 200.
Brumanue yueHUKOB 0OparaeTcs Ha ONpeeIeHre TUITa KOMOWHAIINN, K KOTOPOH OT-
HOCHUTCS CUTyalus B 3aJlade, a IMEHHO,4TO TpeOyeTcs B 3ajaue, HaXOXKJACHNE YnCiIa
TIepMYTaIMi FITH 9rCiTa KOMOMHE30HOB? [1J1s pa3BUTHS HABBIKOB PEIICHUS TaKUX 3a/1a4,
pEKOMEeHTyeTCs B Ka9eCTBE TOMAIITHETO 3aaHus paboune JINCTHI, C 3a]ja4aMi TAHHBIMHU
B ITOCOOWH IIJIST YUUTEICH.

Ypok 160-163. YueOnuk cTp. 235-242
Pemenue 3a1a4 Ha BbIYHC/ICHHE BeposTHOCTH. O0o0maomme 3a1aHus.
4 gaca.

‘% Crannaprbl coaep:xanus. 5.2.3. PemieHue mpocThIX 3ajlad Ha BEpoO-
ATHOCTH C MIOMOIIbI0 KOMOMHATOPUKH.

<9 ® JleMOHCTpUpYeT HaBBIKH BBIYMCIICHHS BEPOSTHOCTH COOBITHI C MPIMEHEHUEM
MepMyTaIMA ¥ KOMOMHE30Ha!
* BBIUUCIISICT IEPMYTAIIMU B COOTBETCTBUH € YUCIIOM BO3MOXHBIX COOBITHI;
* BBIUUCIISICT KOMOWHE30H B COOTBETCTBUM C YUCIIOM BO3MOXHBIX COOBITHH;
* OIIPENENSAET YHCIIO OIATONPHUATHBIX COOBITHH pasIUnIHBIMA CITOCOOaMH;
* HAXOJIUT BEPOSITHOCTH COOBITHSI;
m Haxoaut BeposTHOCTH COOBITHIT COOTBETCTBYIOIIUX PA3THUHBIM CUTYAIHSM:
° HE3aBUCHMbIE COOBITHS;
° 3aBHCHUMBIE COOBITHS;
° COBMECTHBIE COOBITHS,
* HECOBMECTHMBIE COOBITHSI.

YUeHUK TOMIKEH TOHUMAETh, KaK OIPEIEIUTh YHUCIIO0 BO3M0>1<HLIX6 BITH
KOMOMHE30Ha U iepMyTanuu. [Ipu 3ToM OH yMeTh ompenens
SITHBIX COOBITUI M YHCIIO @BCGX BO3MOJKHBIX COOBI
ctu 1o popmyne P(E) = Z (S) B 3aBucumocTtn
JTOJDKEH OIPEICIIUTh 10 (hopMyJie mepMyTaluu
MIPUHIIATT YMHOXKCHHSI.



3agaua. U3 52 kapt Ha cTOsie CiiydaliHBIM 00pa3oM, HE BO3Bpallar 00-
paTHO, BBITATHBAIOTCA 2 KapThl. HaiiinTe BEpPOSTHOCTH TOTO, YTO ITH
KapThl SIBJISIOTCS Ty3aMH.

1. Yucno Bcex BOZMOXKHBIX COOBITHH (epMyTanuii) s2Pa .

2. Yucno 6maronpusiTHBIX cOObITHH: 4P2 . [ToToMy uTO B KONoze umerores 4 Ty3a.

. 4Py 43 1
3. BeposiTHOCTB COOBITHI= P, 3251 ol

PaccmarpuBaroTcs 3a/1auu JaHHBIE B yUeOHHKE.

3aga4yn HA BepPOSAITHOCTD. 3alaHKs B yuyeOHUKE MPECIICAYIOT 1eIb 0000IeH s TPOoii-
JEHHBIX 70 CHX TIOp CHTYaIlMil Ha BEpPOSTHOCTH, MPOBEPKY HABBIKOB PEIICHHS 3aad U
Pa3BUTHSA y4alIuxcs 0 JaHHON TeMe. DTH CUTyallud MOYKHO HCCIIEA0BAaTh C TOMOLIbIO
CIIEITYIOIIETO aJITOPUTMA.

IIposepste Bepo-
P(E) = nE) SITHOCTD

I’I(S) OIIBITHBIM IIYTEM

I[\ Her P(A wi B) = P(A) + P(B)

PaBHOBeMKY 1M
Her
pe3yibTaTsl?
CoOBMECTHUMBI JIU
Ha coObITUs?
Ja

HaxonuTecs mu
Hauano  +— mu seposrrocrs | MM

P(Awm B)= P(A) + P(B) - P(ANB)

OIHOTO COOBI-

Tug?

P(AuB)= P(A)-P(B)
Her
Her

CBs13aHBI U COOBITHS CO-
€IMHUTEIBLHBIMUA COK3aMHU 3aBucuMbI 1 c@BbrTHs

Ce_ 9% ¢ 99 ¢

u”, “nin”, “HauMeHblee”

HanMeHblee 1

P(nanmensmieel) = 1— P(mer)




Peimnenue HEKOTOPBIX 3a/1a4 JaHHBIX B yqeﬁﬂmce.

Y.3. Brorap, Smap, Jleina, Mnaxa u Torpyn B COpeBHOBAaHHH 110 IIaXMaTaM MEKTY
co00ii HaOpau pa3InYHbIC OUKH.

a) Haiinurte 9mciio BCeBO3ZMOXKHBIX BapuaHToB 3aHsBmuX [ u Il Mecra.

b) lllaxmMaTUCThI, 3aHSBIIKE [IEPBbIC JIBA MECTA 3aBOCBAJIM MPABO IPUHATH YYaCTHE B @
30HaJIbHOM Type. HaliiuTe 4uciao BO3MOKHbBIX BAPUAHTOB.

Pemenue. a) [ MecTo MOKET 3aHSTh OIUH U3 IIECTH MIAXMATUCTOB 6 pa3HBIMHU CIIOCO-
Oamu, II-e MecTO - U3 OCTABUIUXCS MSATH MIAXMATUCTOB 5 pa3HbIMU criocobamu. [1o
MIPUHITUITY YMHOXKEHHUS YHCII0 BO3MOXKHBIX BapuaHToB 3ausaBmux | u I mecra Oyner

6-5=30.

Y.6. CKoibKO MATU3HAYHBIX YHCEN C HEMIOBTOPSIOIIMMHUCS IIU(PaMU MOXKHO COCTaBUTh
m3mudp 0, 1, 2, 3,47

PeweHue. | cnocob. [epyro nudpy urcia MOKHO BEIOpaTh 4 cioco6aMu, BTOPYIO
uugpy 4 cnocodbamu, TpeThio Udpy 3 cocodamu, 4eTBEPTYO MUPpPyY 2 criocodamu,
ATy (mocieaHiow) uudpy 1 cnocoboM. 1o mpUHIMITY YMHOXKEHHS MOTYYUM, CO-
IJJaCHO JJAHHOMY YCJIOBHIO MOYKHO COCTaBUTh 4 -4 -3 -2 - 1 = 96 naATH3HAUHBIX YHCEI.
Il cnoco6. 5! —4!'=120-24 =96

Y.9. CxonmbKHMHU pa3HBIMU CIIOCOOAMH MOKHO MTOCTPOHTH B PSIJT TPYIIITY U3 8 IIKOJb-
HUKOB, IPY yCJI0BHH 4TOOBI Jlama u DnbMup cTosat psaaom?

PeweHune. Ecnu Jlana u Dnpmup OyayT CTOATH PSIOM, TO YUCIO NEPMyTaluil W3
7 snemenToB Oyzet 7! A Tak kak Jlana u DIbMEp TOKE MOTYT MEHATHCS MEXKy COOOM
MecTaMu 2! pa3.To YHCII0 Pa3InIHBIX TOCTpoeHmi Oyner 2! - 7!

¥.13. d) CkonbKo CJI0B ¢ pa3HbIMU MPOU3HOMICHUSIMA MOYKHO MOJIYYHUTh MIEPECTABIISS

oyxBhbI B ciioBe [IAPABOJIA.

PeweHue: 8! 3144:5:6:7°8
INIBINISINT 3! = 6720

Y.20.

PeweHue: Tak kak Y ®ujan 6 pabounx KOCTIOMA, TO B TOHEICTBHUK OHA MOXET Ha-
IIETh X 6-10 pa3HBEIMU criocobamu. Ecimu oHa Oynet HajeBaTh KaKIbIi IEHb pa3HbIC
KOCTIOMBI, TOTZIa BO BTOPHUK OHHU HAJICHET OJWH M3 5-U OCTABIIUXCS KOCTIOMOB. [1o
TIPUHITUITY YMHOXKEHUS YHCIIO PA3HBIX BEIOOPOB OYIET:

P3=6-5-4=120

Y.23. CkoJbKUMH Pa3HbIMH CIIOCOOAMH MOT'YT IOKHHYTh aBTOOYC TpOe 1acca
Ha 5 0CTaHOBKaX, IIPH YCJIOBUH, YTO HA KaXKJOW OCTAHOBKE BLIXOIﬁ
naccaxupa?

Pemenue: sP; =5 -4 -3 =60. [leficTBUTeTLHO, OIUH W3 WRACCAKUPOB eT
OJTHOM U3 MSTH OCTAHOBOK 5 pa3HBIMH CIIOCO0A YETBIPER OCT
croco0aMu, TPETHl Ha OCTaBIIMXCA TPEX OCTa
YMHOXKEHHS YMCJIO Pa3HBIX CIIOCOOOB P@BHO 5 - 4




Y¥.36. Ha okpyxHocTtn orMedeHbl § Touek. CKOJIBKO TPEYTOJbHUKOB MOXHO TO-
CTPOUTH C BEPUIMHAMH B ATUX TOUKaX?

PelweHwue: Eciu no0bie TpH TOYKH U3 8 COSUHUTH OTPE3KaMH, TO TIOYIHUTCS Tpe-
yroabHUK. YUCIIO pa3HBIX TPEYTOIbHUKOB Oy/IeT:

876 _

SCS——1‘2'3 =

56.

Y.37. CkoibKo mapajesyiorpaMoB MOKHO COCYMTATh Ha KapTUHE?
PeweHwue: Ha pucynke nokasano nepecedenue 4 napai-
JIETBHBIX TPSMBIX C 5 mapauiedbHbIME TpsiMbIMU. [Tepe-
CEYEHHEM JIFOOBIX JIBYX TOPU30HTAIBHBIX TPSIMBIX U3 4-X,
C IByMsI HAKJIOHHBIMBI TIPSIMBIMU M3 5-TH, 00pa3yeTcs 1a
paneiuieorpamm. 1o NpuHIKIY YMHOXEHUS YHCIIO Pa3-

JUYHBIX TTApaJIeIIeIorpaMMOB OyeT 4C2-5C2=6-10=60.

Y.39. CkonbKo pa3HBIX TPYII U3 TPEX YETOBEK MOKHO COCTABHUTH U3 4 MaJIbYMKOB U
5 IeBOUEK, Tak YTOOBI B IpyIine OblIa XOTs ObI O1HA JeBOYKa?

Pemenne: Onny 1eBouKy 3 4 MoXkHO BEIOparh 4Ci croco0aMu, IByX APYTHX YIEHOB
JJIs TPYIIIBI U3 3 yejoBEeK MOKHO BLIGpaTL U3 1I11TU MaJIBYUKOB 5C2 rnmocoodamu.
3HAYMT, YHCIIO TPYIII U3 TPEX YEIOBEK, B COCTABE KOTOPOM OyJeT XOTs ObI OJHA JIe-
Bouka paBHO: 4C1 - sCy +4Cy - sCi +4C5=T74.

Y.40. B ypHe 5 6enbix 1 3 KpacHbIX mapoB. CKOJbKUMHU Pa3HbIMH CII0CO0aMU MOXKHO
BBIHYTH U3 YPHBI 3 1Iapa Tak, 4ToObI 2 U3 HUX ObLTH OenbiMU, a 1 KpacHbIM?

PeweHwne: /IBa mapa u3 5 OenmbIX MOXKHO BBITAIIUTG sC2 Criocobamu, OMUH 1Iap U3
3 kpacHbix 3C; ciocodamu. Yucno pasubix Bapuantos oyaer sCz-:Ci1= 10 - 3 = 30.

Y. 1. (cTp. 237) Onpenenute COBMECTHBIE HITH HECOBMECTHBIE COOBITHS U BBIYHCITUTE

BEPOSITHOCTb.

2) Ilpu 6pocanuu oxHol koctu: a) P(1 unu 5); b) P(HeueTHOE YMCI0 1 MEHb ;
BHA

ot

a) CoObitue P(1 uau 5) - 3T0 HAXOXKICHUE BEPOSITHOCTH COBME

IX C
POATHOCTD BBINaIEHUS 1 PaBHO ——; U BEPOSITHOCTH BBINaACHHs 5S-TH B0Ke

6
BCpOHTHOCTL BBITTaICHUA 1 wou 5 PaBHO:

P(1 umu 5) = P(1) + P(5) :% +%:% P



Y8. Pemenune. B ypue - 5 +4 = 9 mapos. CHavaja HaiizieM BEpOSITHOCTh TOT'O, 4TO

Cp€aur BBITAILICHHBLIX MIapOB HET cuanii. KommaecTBO BOMOKHBIX HUCXOO0B:

oCs= ?78’37 = 84, KOJIUYECTBO OJATOPUATHBIX UCX0J0Bd 4C3=4C1=4 ,
TOT/Ia BEPOSITHOCTH coObITHS Oynet: P(E") :a = 2—11 .

Torna BepoTHOCTH TOTO 4TO XOTsl OBbI OIMH M3 ATHX IIapoB Oyaer cuHero 1seta P (E)

_ 5o L _20
oyner P(E)=1-P(E")=1 2120

¥Y12. Pemenme. 3 + 2 =5 degoBek MOKET CTOATH B psiay S! = 120 cnocobom. Eciu

MaJBIUKH OYAYT CTOSITH PSIJIOM, TO YUCIIO Pa3HBIX PACTIONOKEHUI E&HHOB) Oymert 4! -2!

=48 olur. BeposiTHOCTH COOTBETCTBYIOIIETO COOBITUS OyeT: P "0 5 0,4
Y14. Pemenue. B ypue - 8 + 5 = 13 miapoB. BeposTHOCTh TOr0O 4TO MEpBHIil BHITA-
IIEHHBIH m1ap OyIeT KpacHOTo IBETa - 1—83 Tak xak IepBbIid BbITAIICHHBIH 111ap KPACHBIN
B ypHEe u3 12 mapoB 5 - kenroro nsera. Toraa BEposSTHOCTH TOTO YTO 2-i map OyzeT

JKEIITHIM OyIeT: % [To ¢hopmyrie 115t BBIYECITMHMUS BEPOSITHOCTEH 3aBUCUMBIX COOBITHI
. _ 8 5_10

MOXKHO HalTH 4TO P(kpac., xent.) = 13 12° 39
Y18. Pemenue. Sk + 4k =45; 9k =45, k=15. 3uauur, B ypHe 5-5=25 mapos, 4 - 5 =
20 3eneHpIX mapoB. YUCI0 BO3MOKHBIX HCXOA0B 45C2,

YUCIIO OJIATOTPUSATHBIX HCXOO0B: 25C2 . Bei)g)gag‘ocm COOBITHUS:

P(kenr., xent pa 12 _10
CTeC 4544 33
1-2

Y.A7. (cTp. 227) Pesynbrar onpoca “M3 Kakux UCTOYHHUKOB BbI TIOJTy4YaETe MOCIICIHIE
HoBocTH?” creayrommii: 85% u3 untepHera, 40 % u3 rasert, 25 % 13 00eHX HCTOYHUKOB
IIpencraBere nHbOpMaIMio nuarpammoit Bena. Ecim cpeau pecmoHICHTOB CciIy4daitHO
BBIOEPYT OJTHOTO, HAHJIUTE COOTBETCTBYIOIIYIO BEPOSTHOCTB: a) JIroyiu, KoTophie o0pe-
TaOT HH(OPMAIIMIO HE U3 ra3eThl, a U3 HHTepHeTa. b) JItomu, kotopsie 00peTaroT HH(OP:
MAITHIO U3 00enX HCTOYHUKOB.

Pemenue. Y4eHNKN IOMECTUB COOTBETCTBYIOILYIO HH-
(dopmanuo B guarpamme Oiepa-Bena ompenessior
KakoW MPOIIEHT MprodpeTaeT MH(OPMAIIUIO TOJIBKO U3
WHTEPHETA, a KAKOW MPOIICHT JOIEH U3 00CHX HCTOUYHH;
KOB.

60 3 5 1
V700" 35 D700 4



Paooumii auct Ne 7

1 damuiaua
) Yucao

e Onpedensiem 4ucio nepmymayui.

1) Ajiten, nucrnonb3ys OyKBbI CBOETO MMEHH, XOYET HANMCaTh IMHH KO/ U3 YeTPhIeX
OykB. CKOJIBKO BapHAHTOB €CTh Y AiTeH?

2) 12 9enoBeK BBICTPOWINCH B PSIT TSl TOTO, Capnap Tacan

4TOOBI clienarhk Gpororpaduro. 2P Es0 o B r
1 ¢ororpad TTYIY E:“

CKOJIBKO BO3MOXKHBIX BapHaHTOB COOTBET- ERE WSS ‘

CTBYET YCIIOBHIO: 11 L(l A LS /]

a) Capnap u ['acas XOTST CTOSATH PAIOM;

b) Capnap u ['acan He XOTAT CTOSITh PSJIOM.

3) Uto Gonbime?

1) sPe, unnm P2 2) oP7 , mm oP> 3) 10P3, mm sP4

4) Dnpla” Xo4eT NpUAyMarh Mapojib U3 CEMU3HAYHOTo uyucia. CKOIbKO y HEro
BO3MOYHBIX BAPUAHTOB?

5) U3 24 yueHukoB, COOUPAOLINXCS B KCIIEAUIINIO HYKHO BbIOpaTh Tpoux. OnuH
U3 HUX JOJDKEH HAWTH J1arepb, APyroil JOKEH 3aHATHCS XO3AHCTBEHHBIMU Jie-
JIaMU, a TPETUH JTOJDKEH MOATOTOBUTH KaJeHAApHbIN 11aH. CKOJIBKUMHE CIIOCOOaMHU
MOYKHO CZEJIaTh 3TOT BBIOOP?

6) Haiiqure 3nauenune n, ecnm P, =210 u r =3,

7) Beruucnure.

sPs
sP2

4P3
4P




PaGoumnii auct Ne 6

Nms dDamuiaus
- Yuciao

® Pewaem 3a0ayu ucnonv3ys (popmynsl nepmMymayu i KOMOUHE30HA.

3agaun Ha KOMOMHE30H M MePMYTALHH
Omnpeznenute K KaKOMy THUITy KOMOMHATOPHBIX 3a/1a4 OTHOCHUTCS CIIeIyIOIIne 3a-
Ja4y. 3aKIHUUTE COOTBETCTBYIOILEE CIOBO B KABBIUKU M PELIUTE €€.

1) Anst nmpuroTtosienus nupora HataBaH XxodeT UCIOIb30BATH /IBA MTPOAYKTA U3
clleIyIomux 5: rpuboB, chipa, MOMUAOP, KypHIIbl, sSull. CKOJIBKO BAPHAHTOB BBI-
Oopa y Hee ecTh?

IlepmyTanus, KoOMOMHE30H
2) Yuurens Maxupa 1o 6M0oI0THA TOBOPUT, YTO TOT KTO ITPH OI[CHUBAHUU OTBETHUT

Ha 15 Bompocos u3 20, TOT OyeT UMETh XOpOIInii pe3yabTar. CKOJIbKO TaKUX BO3-
MOJKHBIX BapUAHTOB CYIECTBYET?

IlepmyTanus, KOMOUHE30H

3) Kox mapkoBku Benocwuriena coctout u3 4 mudp. Haliaure urcino koaoB.

IlepmyTanus, KOMOUHE30H

4) SlcemeH muaHUpyeT Ha JETHUX KaHUKyJaX MpoyuTarh 9 kHUT. OHa XOYeT 0To-
Oparthb repBbIie TpH KHUTH. HaliuTe KOTM4ecTBO BO3MOKHBIX BAPHAHTOB?

IlepmyTanus, KOMOMHE30H

5) He npousBojs BEIYHCICHUMA, OOBSICHUTE PABEHCTBO U coqera
351eMeHTOB 13 10-Ti u 8-X 3neMenToB 13 10-tu 1 0000UT eHOEBO
nCr = nCn .




Paooumii quct Ne 7

Hmsa damuausa
_— Yucio

® Pewaem 3a0aqu ucnonb3ys oopmyny nepmymayuil.

Kom0une3on, nepmyranusi, BEpOITHOCTH

KiaccHslii pyKoBOJHUTEIb TOKEH BBIOPATh TPEX WICHOB B IIKOJIBHBIN COBET U3 3
MaJIBYMKOB U 5 JIEBOUEK CIIydaliHBIM 00pa3oMm.

a) CkoJIbKUMM BapHaHTaMU MOTYT ObITh BHIOpAHBI UIEHBI COBETA?

b) KakoBa BeposTHOCTb, YTO BCE TPHU YICHBI COBETA OYyIyT MaJIBYMKaMu?

c¢) HaiiauTte BepoATHOCTb TOTO, YTO HU OUH MAJIBYUK HE Oy/IeT YICHOM COBETa.

CKOJIBKO TPEX3HAYHBIX YHCET C HEMOBTOPSIOMUMHUCS IH(PAMU MOYKHO COCTaBUTh
u3 mudp 2, 4, 5, 6?
Haiinute BepOsITHOCTD TOTO, YTO CIy4ailHO BEIOPAHHOE YHCIIO OYyT HEYETHBIM.

B ypHe 6 6enbix 1 5 uepHbIX mapoB. KakoBa BEpOSTHOCTB, UTO U3 3-X BBITAIICH-
HBIX IIapOB J[Ba IIapa OKaXXyTcs 6eabiMu? JIOMUIINTE U BHIYUCIUTE

Vurure: O61iee uncino coowrtuii: 11C

Bo3moxkHoe unciio 6inaronpustHex coobithii: sC_ x  Ci

PEY=__

N3BecTHO, 4TO U3 12 MOHHUTOPOB, HOCTYNMBIIMX B Mara3uH IJIs IPOAAXHU TPHU C
Opakom, OJTHaKO, HE U3BECTHO Kakre MMEHHO. CIIeIUaIiCT CHaYa a BBIISINI IS Th
U3 HUX JJIS IPOBEPKH.

a) CKOJIbKO BO3MOXKHBIX BApUAHTOB BHIOOPA OH MMEET B 5 TaKUX IpymIax
b) CkobKO BO3MOXHBIX BApHaHTOB BEIOOPA TPYIIIBI C HEHCIIPBHBI
y HEro ectb?

¢) UeMy paBHa BEpOSITHOCTb TOTO, YTO BCE TPU OpakoBaHHhIe

rpymme?

TOp



Tabanna KpuTepueB CyMMATHBHOI'O OLICHUBAHMA 110 6-My pa3aeny

Ne Kputepun 3ameuanus

Pa3znensiss MHOXKECTBO JJAHHBIX MO KJlaccaM FPYIIUPYET U CO-
CTaBJsIeT TaOIMITy YaCTOT.

[Ipencrapiser HHGOPMAIIUIO B BUIC THCTOTPAMM 4acTOT U
OTHOCHUTEJILHOM YaCTOTHI.

3. | Jaet mporHo3 COOTBETCTBYIOIIUEN HH(DOPMAITUSIM.
Boruucisier cpeHee apuMeTHIeCKOe COOTBETCTBEHHO

1.

4 CrpyNIIHpPOBaHHON HHPOPMAIINH.

5 Omnpenenser 4uciao nepMyTanuii B 3aBUCUMOCTH OT II0-
pAaKa pacioIoKEHHs JIEMEHTOB MHOXKECTBA.

6 Pemaer 3agaun ¢ npumeHeHreM (HopMysibl BBIYUCIIEHUS

nepMyTaluy 1 KOMOWHE30Ha.

7. | Pemaet 3a1a4u Ha BEPOATHOCTh

Ypok 164. 3aganusi cyMMaTHUBHOI'O OLICHUBAHMS 10 6-My pasjaeJy.

1. Cpeau HaceneHHs ObUT IPOM3BEIEH ONPOC O TOM, YTO CKOJIBKO, TPUOIH3H-
TEJIbHO, JIEHET OHU TPATAT €KECIHEBHO Ha NPOAYKTHI. [IpuBenéHHbIC HUXKE
JIaHHBIE, SIBJIAIOTCS BBIOOPKOH MMOMTyYEHHBIX PE3YJIbTaTOB.

35 10 30 25 75 10 30 20 20 10 40

50 40 30 60 70 25 40 10 60 20 80

40 25 20 10 20 25 30 50 80 20

a) CocTaBpTe TaOIUITy OTpaXKAIONIYIO TTOKa3aTeNH Kiracca HHGOPMAITUH, CPEeIHEH
OLICHKH KIIacCa, YaCTOThI, OTHOCUTEIBHON YaCTOTHI.
b) CocraBbTe rHCTOTPAaMMY 4acTOTY

¢) CocraBbTe rUCTOTpaMMy OTHOCHUTEIBHX YacCTOT.
d) Haiinute cpennee apupmeTraeckoe.

2. Bprumimre.

a) oP3 b) 5Cs c) 9L
3. HanummuTe kakas 13 3aJja4 OTHOCUTCS K HaXOXKICHUIO qI/ICJ61!a MepMyTaluid, a
KaKkasi - K HaXOXJACHHI0 KoMOnHe30Ha? Pernre nx.

Kakyto curyanuto 0ojiee TO4HO oTpakaeT Bbipaxenue sCs ?
a) Jli1s1 MBITBS BOJIOC B TAPUKMAaXepPCKOH MpeIaratoT 8§ BU0B MIAMITYHS U 3 BU
3aMa. B cKobKMX pa3HBIX BapHAHTaxX MOTYT OBITh HCHIOIE30BaHkEgMaMIT

MIPU MBITHE BOJIOC?

b) ¥V Pamana 8 nBerHsix kapanpaiieii. CkoJIbKUMH pa3HbIME Bap aMm
BBIOpaTh 3 KapaHaama?
¢) st muanoro PIN- xoma OblTH MCTIONB30BaHb KBBI M TP pbI WEKO

CTBYIOT pPa3HBIX BApUAHTOB?




4. CKOJIBKO CYLIECTBYET Pa3IMUHBIX CIIOCOOOB PacroioKeHHsI OyKB B CJIOBE
“BEKTOP”, npu ycnouu uto OykBsl B u T He cTosAT psiaoM.
A) 720 B) 240 C) 480 D) 250

5. CxoJIBKUMU pa3HbIMH CIIOCOOAMH MOYKHO Pa3/IeIUTh CEMb Pa3HbIX UTPYIICK
MEXJly TpEMsI IEThMH.

a) 13 b) +P3 ©) 37 d) 73

6. Bykeel A, B,CM, O, F, G, H, © u K co6paHsI B MeIIodex.
a) CKOJBPKHMH BapraHTaMH MOXKHO BBITAIIUTH JIBE OYKBbI?
b) KaxoBa BepoaTHOCTB, 4TO 0062 3TH OYKBHI IJTaCHBIE ?

7. B nensax pexsambl pupMa MpeAcTaBisIeT MOKyNaTeIsIM pyOalky TPEX LIBETOB
¢ U300pa’keHHBIMH Ha HUX JIOTOTUIIAMH. 25 % ToKynareneil BoIOpanyu KpacHbIN
uBeT, 60% romy6oii u 15 % uepnbiii. KakoBa BEpOSITHOCTB, UTO CIIy4ailHO BbI-
OpaHHBII MOKyHaTesb BEIOEPET KPaCHYI0 MM YepHYIo pyOarky?

8. Bpocaercsi onmHa urpanbHas KOCTh. KakoBa BEpOSTHOCTB, YTO BBINIAJIET HEYET-
Has udpa wim nudpa comnpie 4.

9. Bpocaercs ofHa urpagbHas KocTh. KakoBa BEpOSITHOCTB, UTO BBITAJIET HU(pa
2 v 57

10. Ha xpyre ormedeHo 6 Touek. CKOIBKO TPEYTrOIbHUKOB MOXKHO IIOCTPOUTH C
BEPIIMHAMU B 3TUX TOYKaX?

11. B xopobxke 4 6enbix u 3 uepHbix mapa. Hayraa 6epyres 2 mapa. Haitru:
a) BepositHOCTB TOTO, 4TO 00€ 1IApPHI Gernbie

0) BepostHOCTB TOrO, 4TO 00€ IIAPBI YEPHBIE

B) BeposTHOCTB TOTO, UTO IMIAPHI pa3HOTO IIBETA

12. CKOJIBKO pa3HBIX IPYIII 10 3 YeI0BeKa MOXKHO C(OPMUPOBATH U3 4 MAITBYMKOB
U 3 1eBoYeK, 1o KpaiiHel Mepe, o 1 geBouke B KaxKaon?

13. B xopoOke siexxar mapsl ¢ OykBamu A u N. KonmuecTBo mrapoB ¢ HaImuch
Ha 2 OoJbIle, YeM KOJIMUYECTBO IIAPOB ¢ HAAMUCHIO N.
1) Eciii BEpOATHOCTB BBIMaIeHHs OYKBBI A Ha cydaiino Beimgliem fape
craysieT 0,6, CKOIBKO IIapOB B KOPOOKe?

2) U3 kopoOKH MOCIIeI0BAaTEIEHO BHITAIIIIIN 3 TIIapa Kax
00paTHO, KaKoBa BEPOSITHOCTH TOTO, YTO OYKBBI ITOC
OYKBBI Ha IIApax B TETPaIb MOIYYUM CIIOBO « » ?
3) U3 simyika BBITAILMIN HAYTa U CJOXHIIHU B

TOTO 4TO, OYKBBI HAITMCAHHBIC HAa STHRANIAPAX

azy



Ypok 165-171. YueboHuk ctp. 243-249. O6o61maronue 3aganus. 7 4acoB

3amaHus, OXBaThIBAIOT KypCc MaTeMaTHKH 5-9 KJIacCOB, B KOTOPBIX MOTYT OBITH
paccMOpeHBI 3aHOBO TEMBI: JEMCTBUSI HAJl pAllMOHAJIBHBIMU YHCIIAMH, OTHOLIE-
HUe, IPOLIEHT, o100ue GUryp, KOHrpy3HTHOCTb U IpyTHE.
Pemenne HeKOTOPBIX 32124 JAHHBIX B YYeOHUKe.
?

s Y2. Pemenne.

1) IIpu x = O BerUMCINM 3HAYEHUE PYHKIIUU
y=3(x-1y y=30-172=3

3naunT mapabona y = 3(x — 1)* mepecekaercs ¢
ockto opauHat B Touke (0; 3).

2) o ycrmoBum nipsimast y=kx+b mpoxonut
uyepes Touku (—2; 0) u (0; 3). Haiigem yron

ko3 unmenTa 3TON MPAMOI:

_3-0___
k— 0—(—2) —1,5

W b Ao o <
—

i\ /

5 4.3 72_1 01 7
nockombKy (—2; 0) miu (0; 3) HaxonsTCA Ha 5\ ‘4 w3 2 ‘1 12345

B ypaBHeHUH y = kx + b moacraBum k= 1,5

> X

npsimoit y =1,5x + b, orciona moxuo tucars: 0= 1,5 (-2) + b, b=3

VYpaBHenue npsmoit Oyaer B Buzge y = 1,5x + 3.

3) Touxwn Hepeceg(eHm[ Igapa6om>1 1 IPSIMOM MOXKHO HalTH pelasi CUCTEMY
= X—

ypaBHCHHﬁ.{ I/ICHOJ'H:3y}I MCTOA MOACTAHOBKU PCIINM CUCTCMY':

y =1,5x+3
3x—1)=1,5x+3,3x> - 6x+3-1,5x -3 =0,

3x-75x=0, 3x(x-2,5)=0
[Tomyuaem, uTo perieHne cucteMsl apisercs x=0 umu x = 1,5.
IIpu x = 0 HaXOAMM C IOMOIIBIO CUCTEMBI y = 3 . 3HAUUT O/IHOM U3 TOUEK Mepecede-
HUM siBisieTcs fanHas Touka (0;3).
[MoncraBuB x = 2,5, naxonum y = 1,5-2,5 + 3 = 6,75. 3HauuT erie oAHON TOUKOH Tie-
pecedeHni npsiMoil 1 mapaloJIsl siBIsieTcs Touka: (2,5; 6,75)

YS. Pemenue.

Haueprum paguycel OA, OB u BeIcOTY
OD B tpeyronsHrke AAOB.
[Tockoneky AAOB paBHOCTOPOHHBII BBICOTA

OD ecTth 1 MeIHaHa.

Tak, xak AB =AN + NB =4 + 14 = 18 maxoam, 4To
AD =DB=9. Orctona ND =5

[To teopeme [Iudaropa or ANDO moxuo Halitu OD:
OD =VON?> - ND?=+13? - 52= 12

[To teopeme ITudaropa or AAOD-naxomum AO:
AO =OD?>+AD?= V12> + 9> = 15
Pagunyc okpyxkHoctu: 15 enqunu.




D10. Pemenue.
Ilepenumiem cucreMmy ypaBHEHUM HUKCYKA3aHHOM BHJIE:

f =3 xty_ 1 x, y_1
X
y - S 3 - S §°3
S __5 =y _1 x_y_1
X—y S 75 S S5
. 2x_1,1 x_4
CJ‘IO)KI/IB IIOYJICHHO HaXOAUM: S = 3 + 5 S 1 5

ast TIOUJICHHO HAXO, 2y_1_1,ry_1
U BBIYMTHIBAS TIOUICHHO HAXOAUM - =3 ~ 5 "¢ =75

Torna, morydum %=IZ' %215 u %.F%:Z 15

Y18. Pemenne.

1) Ecnin 0003Ha4MM KOJTMYECTBO 3€JIEHBIX MIAPOB YePe3 X, TO KOIUIECTBO JKENITHIX
mapoB Oyzet 4x. [locie Toro 4to, BEITAIIMINA TOJIOBUHY KENTHIX IAPOB B YpHE
OCTaHETCs 2x KeNThIX mapoB. [1o ycmoun 2x = x + 2, 0TCIona HaX0IUM X = 2.
3Ha4ynT B ypHE ObLTH 2 3€JeHbIX U 4+2 = § KeNnThIX mapoB. KomndyecTBo Bcex mapos
oymer 2+ 8=10.

2) 13 10 mrapoB Hayran BeITackuBaeTcs 2 mapa. Yucao BO3MOKHBIX HCXOJ0B Oy/IeT .

10-9
Cr= 55 =45.
1002 12
a) KommraecTBo OJaronpusITHRIX HCXOA0B TOTO, YTO 00€ Tapbl OBUIH KEITHIMU
87 .
sC2=—— =28. B 3T0M ciiyyae BEpOSATHOCTb MOKHO HalTH Kak P(k; ) = _1212

b) KonnvectBo GraronpusTHBIX UCXOIO0B AJIsi COOBITHSI TOTO UTO HayTraJl BhITAILICH-
HBIC IIAphI OyAyT Pa3HOTo [[BETA MO MPUHIKITY YMHOXKEHUsT OynyT 2:8=16. Bepo-
STHOCTB JTOTO CITy4asi MOYKHO BBIYHCIIHTH Kak P (pasH. 1iBera) = 45 olur.

Y 20. Pemenne. OTpe3ok, KOTOpBIH coeaunsaeT Touku kacanus T1 u T2 ¢ ocHoBa-
HUSIMU Tpanelyy U OKPYKHOCTH, SIBJIETCS TUaMETPOM OKPYKHOCTH U MEPIIEHINKY-
JSIPEH K OCHOBaHUSM.
IIpsmas T:1T> siBnsieTcst OCbIO CUMMETPUHU JAaHHOW PAaBHOCTOPOHHEN Tpaneluuu, scHo,
4TO B 3TOM ciayuae orpe3ok MK u ocHOBaHuMsI Tpanenuu - napamienbHsl [1o cBoCTBY
kacarenbHbix CT) = CK =4, DT, = DK = 16. Hapucyem CNI T/ T .
ITepeceuenne MK ¢ T1T200031aunm yepes F, a nepeceueHue
¢ CN uepe3 E. scHo, uto, FE =ToN = CT=4.
[Mockonbky ACEK ~ ACND (npuznak YY) nomydum:

CK _ EK.

CD ND
Orcrona, yuutsiBag CK =4, CD =20, ND = 12 MoxHO
HaWTH, 94TO

4 _EK " gr=24
20 12

Torna FK = FE + EK =4 + 2,4 = 6,

MK



Y27. Pemmienne. Ilo jaHHBIM Ha pUCYHKE HaMMILEM

|V
KOOpZ[I/IHaTI:I BepI_LII/IHI ala [ | N
A(=5; 3), B(-1; 6), C(1; 6), D(7; -2) - o '
Uepes BEpILINMHBI YETHIPEXYTOJIBHUKA HAYEPTUM BEP- pd 4 \\
THUKAJIBHBIC U I OpI/I3OHTaJ'IBHLIC JIMUHUHU KAaK Ha pI/I- TN b \

b

CYHKC. CLII/ITEUI KICTKU U HpI/IMCH}I}I T eopeMy \ \
[Mudaropa Haxomum: -6 (-4 -2 24 BT

o)
ITo AABM AB=+4+32=5 K D

AAKD-don AD =+V12?+32=13
ACND-don CD =62+ 82=10

YuutsiBast BC = 2 HaxoauM NepUMETp YeTHIPEXYTOIbHUKA!
P=AB+BC+CD+AD=5+2+13+10=30

Ot mwiomanu yeteipexyroasanka MNDK ecnu BEIYeCTh IIIOMAaau TPEyTOJIbHUKOB

AAMB, ACND, AAKD , ocraneTcs mIomais quLIpexyronLHHKa ABCD

ockotoky Swxox = 128 =96, Swn = 3+3-4=6, Sow=1-6-8=24,

Sakp = 2 <12 -+ 5 =130, To 6ynet Sascp =96 — (6 + 24 + 30) = 36

Y45, Pewennue. N
1) Ecniu Toukn M 1 N - 1Be BEepIINHBI TPEYTOJIbHUKA, JITIS M

TpeTbel BepIIMHbI UMeeTcs 4 BOZMOXKHBIE BapUAHTBI. DTH

BapuaHThL: onHa U3 Touek A, C, D, B. A

2) Eciin 2 BepmIMHBI TPEYroIbHUKA HAXOJUTCS Ha AHa-

Metpe AB, 3-i1 BepmHO#t MOXeT ObITh WK Touka M min ke Touka N.
OTMeueHHOH Ha quaMeTpe u3 4-X TOUYEK 2 MOXKHO BBIOpaTh 4C; = -T‘—% =6 crnocodbom
(3mech, HE UMeeT pa3HHULIbl , BEIOpaHb! i Toukn C u D wm ke D u C).

Torna Mo NpUHIMITY YMHOXEHHU HAXOJUM YTO, YHUCJIO BOSMOXKHBIX TPEYTOJIbHUKOB
Oymer 2+ 6=12.

3) CoryacHoO AaHHBIM, YTOOBI HAMTH YUCIIO BO3MOXKHBIX TPEYTOJIBHHUKOB IO MPUH-

LMY CI0KEHUS MBI JTOJDKHBI CIIOKUTh BO3MOXKHBIE BAPUAHTHI 1-I0 M 2-T0 MyHKTA:
4+ 12 =16 OTBeT: MOXHO ITOCTPOUTH | 6 TPEYTOIHHUKOB.

Y53. Pemenne.

Haueptum ONIIAB. SIcno, uto
010:=0K+K0,=2+6=8
[Tockoneky BN = O1A = MT = 2 uxonum
O:N=6-2=4. S
Tak, xkaxk AOiMK ~ AONO; 1o OTHOIIEHUSIM COOT-
BETCTBYIOIIUX CTOPOH MOKHO HaiTu KM.

M_OJ(_ m 2 KM—I

0N~ 00,y 4 8’ ¥ *

Torga nonyyaercd, uto KT = KNA+ MT =



Ypok 172. I'ogoBoe cyMMaTUBHOE OLleHMBAHUE

1. Onpenenure 3HaK pasHOCTH 3% —6\2 .

2. Bpluuciure 3Ha4€HUE BBIPAKEHUS.

(\3/5_4 + \3/2_+ \3/1_6) : \3/5

3.CM=4cm,MD =9 cm, AM = 6 cm. Haiigure BM.

4. Touka A (2 ; 3) nexxuT Ha mapadone y = x? + 4x + ¢. [Tokaxure ToUKy Bep-
IIMHBI ¥ TIOCTPOUTE NMapadoIbL.

5. Ecnu abciiicca BepImnHbI Tapadoisl f{x) = x* + bx + 6 pasHa 1,

To Hanaute f(2).

A)-3 B) 2 )6 D) -6
6. @) OKOJIO OKPYXKHOCTH € PAJNYCOM 3 CM OIMCAH MHOTOYTOJILHUK, IIEPUMETD
KoToporo paBeH 12 cm. HaiiguTe noiaib 5T0ro MHOTOYTOJIbHUKA.
b) Haiinure paquycsl OnucaHHON U BIMCAHHON OKPYKHOCTEH B TPEYTOIBHHK CO
cTopoHami 5; 5; 6.

7. YcTaHOBUTE COOTBETCTBUE.

1) NATHYTONBHUK A) V3 o1HOI1 BepIIMHBI HCXOIAT 5 nraroHasei.
2) MIeCTUYTOIBHUK B) U3 ogHO# BEepIIMHBI HCXOIAT 3 AMAarOHaIEH.
3) BOCBMHYTOJIEHUK C) Yucrno Bcex nuaroHaneit paBHo 9.

D) Cymma BHyTpeHHUX yTJIOB paBHa 720°.

8. Haiinure cymmy 20-TH IepBBIX WICHOB apu(PMETUIESCKON MPOTPECCHH, €CIIn
a+ aiv = 10.

A) 120 B) 200 C) 100 D) 180
9. Pemnte ypaBHEHUSI.
a) |x—21+3| =5 b)x*—5x2+4=0 ) (2 +4x) - x—1=0

10. Eciin B reomerpudeckoil mporpeccun by = 6, bs = 48, Hailnure cymmy 6 nep-
BBIX WICHOB

11. Haitnure nnuny meauansl AM TpeyrojibHUKA ¢ BEpIIMHAME B TOUKaX
A(l1;-3),B(3;6),C(-5;2).

12. Touxu A (2 ;12) u B (6 ; 8) KoHEUHBIEC TOUKH JUAMETpA.
a) Harmummre ypaBHeHHE OKPYKHOCTH b) Berummure mmn

YK
T

.
11932

14. Peumite HepaBencrBo. (1 —V2)(x2 — 3x +

15. IIpu kakoM HauOONBIIIEM IIEJIOM @HadCHUH ucie 3
HepaBeHcTBa x°+ bx — 30 < 0?

13. HaiiguTte cyMMy LIENBIX YHCET YAOBIETBOPSIOLI epaBeHc
SIB

Csl pelIcCHUEM



16. OnHa cTopoHa TpeyroipHuUKa paBHa 4 cwm, apyras 7 cM. Ecinu nmepumerp
TpeyroipbHUKa MeHbIIe 19 cM, To HaiinuTe HauOosbllee W HauMEHbILIEE LETI0e
3HauUEHHE TPETEH CTOPOHBI (B CAHTUMETPAX) TPEYTrOJIbHUKA.

17. Haiiaure mmuny Bektopa 2u— v, eciu tf = (2; 1) n v'=(1; 2).
18. Haiinure pacctosiaue ot Touku A = (1; 2) 10 1eHTpa OKPY>KHOCTH

(r+2F + (=27 =5

19. CxonbKo pa3HBIX CJIOB MOXHO COCTaBHb IEPECTaBisisl OyKBBI B CIIOBE
“XA3AP”?

20. B xopobke 4 OenpIx u 2 4epHBIX mapa. Haiiaure BeposITHOCTD TOTO, YTO BhI-
TSHYTHIE CIYYaifHBIM 00pa3oM 2 mapa oKaKyTcs 00e OeIpIMu.

xX+—= o o X
21. yl 10 cucTeMe ypaBHEHHMit HaiiuTe N
y+—=10
Yasi Say1
22. Ilo maHHBIM O BO3pacTe YYACTHUKOB IMOXO/a 14-13 g
HalJIUTE CPETHUM BO3PACT. 1820 10
22-26 8
26-30 4

23. Jlan BekTOp AT])B = (8; —11) waiigure KOOPAMHATHI TOUKU B, ecnu n3BecTHO
gt0, A (- 3; 7).

24. Tlpu Kakux 3Ha4eHusx k, anuHa Bekropa i/ = (k; 3) paBHa 5.
B

25. B AABC gaupt ZC = 90°, CT = 1, AT = 3. Haii-
JAUTEC HepI/IMeTp TpeyFOJ'H:HI/IKa.
A) 8 B) 12 Q) 10 D) 14

26. 1lIKoNpHUKH y4acTBYIOT B COPEBHOBAHMSX B CIIOP-
TUBHBIX (hOpMax royry0oro, KpacHOTO M 3€JICHOTO I[BETOB.
JlaHHBIE O KOJMYECTBE YYAaCTHUKOB B COOTBETCTBHHU C
uBeToM (hOPMBI MIPECTaBICHBI Ha Oaprpade.
Haiiure BEpOsSTHOCTB TOTO, YTO:

1) Cy4aiino BbIOpaHHBIN yYaCTHHUK BBICTyTacTgh, (hopM
3€JICHOIO 1IBETa.

2) CryuaiiHO BBIOpaHHBIE J[Ba yYacTHfKa 00a Bb

aroT B (hopme 3eICHOTO I[BETA.

CuH. Kpac. 3en.
Liset dopmbl
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