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Joporue yunreJs!

JlaHHBII KOMIUIEKT COCTOUT M3 YUeOHHKA U METOAMYECKOTO TOCOOUS ISl YUUTEIS
U OXBATBIBACT ISITh COAACPKATEIBHBIX CTAHAAPTOB MO MAaTEeMaTUKeE JiIs 00I1eo0pa3oBa-
TEJIBHBIX K0T A3epOaiipkaHckoi PecryOmuikm.

Llens mocoOust — IOMOUYB YUHTEIIO PAlMOHAIFHO M METOAMUYCCKH NTPAaBHIIBHO HC-
MIOJTE30BaTh Marepual yueOHnKa. YUeOHHK COCTOUT M3 BOCHBMH OCHOBHBIX PAa3/ICIOB.
B meroanueckoM nocobuu 1o KakaoMy U3 paszesoB JaéTcs TeMaTHYeCKuil IiaH, co-
JiepXKaTesIbHble CTAaHIAPThl U aHAJIU3 0XKHMJIAeMbIX PE3YJIbTaTOB, a TAKIKE HEOOXOIUMBbIE
METOJMYECKHE MAaTEPHUAIIbl UIsl UX peasin3alni. B KOHIIe KaXKa0ro pas3jiena 1arTces 3a-
JaHus s camoorieHnBaHusl. OHu coOpaHsl Tox 3arooBkoM «IIpoBepsre ceOs». MEI
MOMBITATICH B CAMOM y4eOHHKE MO KaKIOH TeMe OTpa3uTh BCE ATAlbl YPOKa, a BEI,
JIOPOTHE YUUTENsl, MOKETE BOCIIOIb30BaThCs HAIIMMU MpEeIoKeHUIMU. B moypounom
IUTAHUPOBAHUU MIPEIJIOKEHA OJJHA U3 BO3MOXKHBIX CTPYKTYp ypoka. it 3Toro ynpax-
HEHUS TTO00paHbI B TAKOH ITOCIIEI0BATEIFHOCTH: ITOCTAHOBKA IPOOIEMBI, HCCIIEIOBa-
TeJNbCKUNA BONPOC U peleHue npoodnemsl. i1 HEKOTOPhIX TeM B MOCOOUH AaéTCs WH-
Terpauus, B Apyrux TeMax 3TOT BOIPOC IPENoaBaTellb MOXKET pelUTh caM. B npouecce
ypoka 0co00e¢ BHMMaHHE HYXHO OOpaTuTh Ha CO3/IaHUE MEXKIIPEIMETHBIX CBS3CH.
B kxoHIIe K200 ypoKa JatoTcsl PEKOMEHAINH IO TIOBOY 000OIICHHUS TEMBI, a TAKKe
HEKOTOpbIE 3aJlaHusl, CBA3aHHbIE C TBOPYECKUM NpUMEHeHueM. [ oleHuBaHus 3Ha-
HUI ¥ HaBBIKOB, IPHOOPETEHHBIX YUYCHUKAMU BO BPEMsl YPOKa, B KOHIIE TEMBI Ja&TCsI
Tabnuua (opMaTUBHOTO OLIEHUBAHMSI, COCTOAIIAS U3 HECKOJIIBKUX YPOBHEH.

Ha ypokax pexomeHyercs ucnoib3zoBanue nHtepHer-pecypcos 1 UKT. Koneuno,
JUTS 9TOTO OT TpenoaBareis Tpedyercs Bnaaenue HaBbikamu UKT.

I pazoen nazpiBactcs «OOBIKHOBEHHBIC ApoOm». [log 3TUM 3aroloBKOM CHadaia
M3y4aroTCs IIPOCThIE U COCTABHBIE UUCIIA, @ TAKXKE Pa3JI0KEHUE COCTABHBIX YUCEIl Ha
MHOKUTETH. XOTS caM pasznen HasbiBaeTcsi « OOBIKHOBEHHBIC IPOOW», HO IS ACH-
CTBHH C OOBIKHOBEHHBIMHU APOOSMHU OYCHb BaYKHBIM SIBISICTCS] H3YUCHHE BBIMICCKa3aH-
HOro. MIMEHHO MO3TOMY 3TH TEMBI NMPUCYTCTBYIOT B NepBoM paszzesie. Hy, a raBHas
LIeJb JAHHOTO pa3ieNia — HayduTh JeTel CoKpalars Apoou, MPUBOAUTE UX K 00IIeMy
3HaMEHATENI0, CPAaBHUBATH U BHIUUCIISITH APOOU C pa3sHBIMH 3HAMEHATEIIIMH.

II pazoen — «OtHomenue. [Ipomopuus. [IponeHT». DTH TeMbl 1enecoo0pa3Ho
U3yvaTh rnocie pasnena « OOBIKHOBEHHBIE IPOOM», TIOTOMY YTO IIPH PEIICHUH JAHHBIX
3a7a4 MCIONB3YIOTCS JEHCTBHSI C OOBIKHOBEHHBIMHU APOOSIMHU. 371€Ch N3y4aeTcsl OTHO-
LIEHUE JIBYX YHCEJl, IPOMOPLHs, OCHOBHOE CBOMCTBO MPOMOPLHH, JIEICHHUE YUCEeI Ha
YacTH B NPSAMOM M OOpaTHOM MPONMOPIHOHAIBHOCTH. B 3TOM ke paslene u3yyaroTcs
TeMbl «HaxoxaeHne dncia 1mo mpoueHTy», «BbIpakeHHe OTHOIIEHHS JBYX YHCEN B
BUJIE IIPOLIEHTa», «BbIpaskeHUe U3MEHEHUS BEJIMUKHBL B BUe poueHTa». [lox 3aro-
J0BKOM «PelieHue 3a1ay Ha MPOLEHTHD JaHbl HEKOTOPBIE BUIBI 3a7a4 Ha HaXOxXIe-
HUE MIPOLIEHTHOI'O COJEPKaHUsI pacTBOpa.

111 pa3zoen nazwviBaercs «llenbie uncina». B HEM BBOISATCS TOHITHS OTPUTIATEILHBIX
YHCEeJI, MHOXKECTBA LIeJIbIX YUCEJl, PACIIOJIOKEHHUS LeJIbIX YUCEeIl HAa KOOPIAUHATHOM nps-
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MO, IPOTUBOIIOJIOKHBIE UUCIIA, IOHATHE MOAYJIA YKCia, NEHCTBUS HAJ LEJIbIMU YUC-
JIaMH, MOPSAAOK JIEHCTBUI B BhIpaXKeHUsAX. B nmponomkeHne TeMbl « MHOXKECTBOY, U3Y-
YyeHHe KOTOpoil Hauato B V Kiacce, paccMarpuBaeTcs «PazHOCTb IBYX MHOKECTBY.

1V pazoen nazwiBactca «Maremarnyeckne BBIpaKCHHSA. YpaBHeHuWs. HepaBeH-
CTBa». DTOT paslien MOCBIEH YIPOILEHUIO MaTeMaTHYECKUX BbIpaKeHUH, MpuBee-
HHIO MOAOOHBIX CJIATaeMbIX, PACKPBITHIO CKOOOK, PEIICHHUIO YPAaBHEHUN 1 HEPABEHCTB.
31ech XKe 3aTparuBaeTcs PeLIeHUe 3a1ad Ha «4acThb-LEeNI0e», pacCMaTpUBaeTCs UX pe-
LIEHWE METOJIOM COCTABIICHUs yPAaBHEHUN U Jpyrue MpUKIAIHbIe 3aJa4H.

V pazoen — «llpsiMoyronbHast cCTeMa KOOpIMHAT». JTOT pas3aen HaYuHAETCs TIOCTpoe-
HHUEM TMapaAJUICIIBHBIX W NICPICHAUKYIIAPHBIX TIPAMBIX. HaHHLIe HaBBbIKH1 HGOGXO)II/IMBI JUISL
n3ydeHns TeMbl «l IpsiMoyTopHast cucTeMa KOOPIIHATY, TIe HeOOXOIUMO 3HATh, KAK HAHTH
KOOP/IMHATBI TOUKH U OCTPOUTH TOUYKHU 110 KOOPJMHATaM Ha IUIOCKOCTU. BBenieHo noHsATHe
(yHKIMH, TPSMO MPOTIOPIHOHATIEHON 1 00PaTHO MPONOPIHOHATEHON 3aBUCHMOCTH.

VI pazoen sinsiercsi BBeZieHHMEM B reomerpuio. OH HazbiBaeTcst «Yron. OKpyx-
HocTb. CuMMeTpus». B 3ToM pasjene 00bsICHAETCS, YTO TAKOE CMEKHBIC, BEPTUKAIIb-
HBIC U [[CHTPAJBbHBIC YIJIBL, & TAKXKE PACCMATPUBACTCSl B3aUMHOE PACIONIOKCHUE TIPS-
MOW M OKpPY)KHOCTH, ABYX OKpyHocTed. [Ipomomkaercs u3ydeHUE CHMMETpPHH.
W3ydenue 3Toii TeMbl OBLJIO HAYaTO B HAYAJIBHBIX KJIaccaxX U MPOIOJKEHO B V Kilacce.
B kypce maremaruxu VI knacca u3ydaercss NOCTPOEHHUE TOYKU, CUMMETPUUYHOM 3a-
JAaHHOH OTHOCHUTEIBHO OCH CUMMETPHH, a TAKKE 3aJlaHUs, KOTOPbIE CBSI3aHbI C IOHS-
THEM KOHTPY3HTHOCTH.

VII pazoen — «zmepenus. [Inomans. O0bpéM». B aTOM pazaene npu momonm pas-
JMYHBIX HHCTPYMEHTOB M3MEPSIOTCS CTOPOHBI (PUTYp HA INIOCKOCTH, a 3aTeM BBIUHC-
JsieTcd uX Iomans. Bmecre ¢ Tem garorcs criocoObl BEIYUCICHHS TUIOIAAN TOJTHOM
MOBEPXHOCTH U 00BEMa (uryp B mpoctpanctse. B kypce maremaruku VI kinacca BBo-
JUTCS. HOBBI MHCTPYMEHT Ul U3MEPEHUs — najeTka. P nmpakrnyeckux 3ajad noka-
3bIBAET, KAKOE€ BAKHOE 3HAYEHME I BBIYMCIICHHUS IJIOLIa I UMEET 3TOT HHCTPYMEHT.
3aganus ogoOpaHbl TAKUM 00pa3oM, 4TO HAJ0 YMETh NPeoOPa30BbIBATH CANHHIIEI U3-
MEpEHUs, T.€. BBIpa)kaTb OJHU €AUHULIBI UEPE3 IpyTHe.

VIII pazden — «Craructuka. BepostHOCTEY. B 3TOM pasnerne maHpl WHTEpECHBIS
3aJaHusl, B KOTOPBIX HEOOXOIUMO cOOpaTh HH(POPMALIUIO, IPEJCTABUTD €€ B BUAE Tad-
JUIBI, W300pa3uTh JaHHBIC B rpadUyecKoM BHJIE: CTOJOUATOW IUArpamMmbl, THCTO-
TpaMMBI WIH KPYyroBOH AuarpaMMsbl. [t 00pabOTKH MOMYyYEHHBIX NTAHHBIX BBEICHEI
3aJaHUs] HA HAXOXJEHHE CPEIHEro apu(phMeTHUECKOro, MOAbI, MEAUaHbl U HanOOIb-
meil pasHocTd. Ha OcHOBE MOMYyYEHHBIX JAHHBIX B OOBIYHOM JKHU3HH CTPOSITCS pas-
JIMYHBIE MIPOTHO3bl. YUYEHUKU JOJDKHBI YMETh ONPEAENSATh, IPOU30MIET WM HET COo-
ObITHE U JaTh OLICHKY BEpOSITHOCTU. B yueOHUKe Mog00OpaHbl 3a1aHus, IPU PELICHUH
KOTOPBIX TPeOyeTCs] ONpeaeTUTh BUJ BEPOSITHOCTH, a TAKXKE SIBISCTCS JIN COOBITHE
MAaJIOBEPOSITHBIM WIIN OoJiee BEPOSTHBIM. B psizie 3aqanuii H3yqaroTcss METOIBI HaX0XK-
JE€HHSI BO3MOXHBIX UCXOI0B M OJIATONPHUSATHBIX UCXOA0B COOBITHIA.

Hoporue yuurtens! Mbl HajieeMcsi, 4TO Halle MOCOOME MOMOXKET BaM B padoTe H
JKeJIaeM BaM yCTeXoB!
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Mainoe cymmaruBHoe oueHuBanue 1o 11 pazneny

Pa3pen IV.
MaremMaTn4yeckoe BhIpaskeHne. YpaBHenue. HepaBencTso — 18 yacos

Ne Ha3zBanue TeMbl Koa-o

JacoB
11 BrIpaxkeHne n3MeHEeHHS BEIMYHH B IPOIIEHTaX 1
12 3aJa4u Ha MPOLICHTHI 3
13 || IIposepsre cebds 1
E Manoe cymMmatuBHOE onieHMBaHue 1o 11 pa3geny 1

Paznen I11. Ileanie uncaa — 23 yaca + 1 gac

1 ITonoXUTENBEHBIE M OTPUIIATEIBLHBIE YHCIa 1
2 Yuciopas mpsiMast 1
3 IIpotuBomnoIOKHBIE Yncaa. Ilensle uncna 1
4 Moaynb unciia (a0COMIOTHOE 3HAYCHUE) 1
5 CpaBHeHHE LETBIX YHUCEIT 1
6 Cro)KeHHe OTPUIIATENLHBIX YUCET 2
7 Cro)xeHHe YHCell C Pa3HBIMU 3HAKAMU 3
8 Brrunrtanue 1eapix yucen 2
9 YMHOXEHNE NEJIBIX YHCEN 2
10 JleneHune HeabIX YuCel 2
11 ITocnenoBareabHOCTD JIEHCTBUM 3
12 Pa3HOCTh ABYX KOHCUHBIX MHOKSCTB 2
13 IIpoBepwTe ceds 1
1
1

Maremarnueckoe BBIPAXKCHHEC

Kospdbument

PackpeiTie CKOOOK

Brlnecenne o011ero MHOKUTENS 38 CKOOKH

HDI/IBC,[[GHI/IC HOI[O6HI>IX cJ1araCMbIX

YpaBHeHuUe

Pemenne 3aa4 C IIOMOIIbLIO VDaBHeHHﬁ

HepaBeHcTBO

IIpoBeprTe cebdst

Manoe cymmaruBHoe oneHuBanue 1mo IV paszgeny
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Paznen V. IIpsimoyrojbHas cucreMa KoopauHar — 12 yaco

TlapannenapHple M NEPIEHIUKYISPHEIE IPSIMBIE

Koopannarsel

IIpsiMoyToiapHast cUCTEMAa KOOPAMHAT

IIpsiMmo TIpontoprMoHanbHasi 3aBUCUMOCTh

OOpaTHO NPOIIOPLUOHAIBHAS 3aBUCUMOCTD
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DyHkUs



KoJj-Bo
JacoB

Ne Ha3Banue Tembl

7 ITpoBepnTe ceds 1

E Maijoe cyMMaTHBHOE OIICHHMBAHME 10 V paszaeay 1

Pasznen VI. Yroa. Okpy:kHOCTE. CHMMeTpHst — 16 9acoB

CMEXKHBIC U BCPTUKAJIBHBIC YITIbI

ITocTpoeHue TpeyrojabHUKa

BzanMHOE pacnonoXeHne IPSIMON M OKPYIKHOCTH

BsanMHOe pacnonokeHHe ABYX OKPYKHOCTEH

Jlyra. IleHTpaabHBIN YOI

JlyirHA OKPYKHOCTH

OceBasi CHMMETPHSI

Kourpysurusie GUryps

O |00 Q|| || || ||| || —

IIpoBepwre ceds
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| Manoe cymmaruBHoe onieHuBanue 1mo VI pasneny

Pasnea VII. U3mepenuns. Ilaomaas. Ooném — 10 yacos

EauHUIB! [UITMHEL

H3mepenue maomnaman

Kpyr. Cexktop. Cerment

IImomans kpyra

I1momans MOJIHOM ITOBEPXHOCTH IIUJIMHJIPA

Ennanier 00séma. O0BEM 1IIIHHApA

([N || N[N [[—

IIpoBepnre ceds
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| Manoe cymmarusHoe onenusanue mo VII pasneny

Pasnea VIII. Crarucruka. BeposstHocts — 16 yacos
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Coop nadopmarmn

[MocTpoeHue TabMII, OTPAXKAIOLIUX XapaKTep
M3MEHEHNST MH(DOPMAILIUU
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Jlmarpamma

I'ucrorpamma

Cpennee apuMeTHUECKOE, MOJIA M MEIMAHa

[Iporao3upoBaHue Pe3yIILTaToOB

BeposTHOCTB

PaBHOBepOHTHI)Ie, MaﬂOBepOHTHLIe nu BI)ICOKOBepOHTHI)Ie
CcOOBITUS

O 0 |||

KoanuecTBO BO3MOMKHBIX HCXO0J0B COOBITHI

KosruecTBo G1arompusTHIX HCXOI0B OTHOCUTEIBHO
CJIOYKHBIX COOBITUI
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[IpoBepnre ceds

— = NS I = [ = ] [ [ =

| Manoe cymmarusHoe onenusanue mo VIII pasgeny
1 | [ToBTOpEHUE 13 4.




Pasnea I. OBBIKHOBEHHBIE [IPOBH

(29 gacos)
Ne HasBanue TemMbl Ypok Koa-no
qacoB
[ToBTOpEHME NPOIAEHHOTO B 5-M KJ1acce 1-5 5
1 [IpocTrIe 1 cocTaBHBIC YUCTA 1 1
5 Pa3noxxeHne coCcTaBHOTO YUCIIa Ha MPOCTHIC 5 |
MHOXHUTEIN
3 HauOonpiuii o0muil AeIUTeIb 34 2
4 Haumensbinee obiiee kpatHoe 5-6 2
5 OCHOBHOE CBOMCTBO IpoOH 7-8 2
6 Coxkparienue npooeit 9-10 2
7 [IpuBenenue nqpodeii k ooIIeMy (OTUHAKOBOMY ) 1 |
3HaMEHATEJF0
8 CpaBHeHue qpo0eli ¢ pa3HbIMHU 3HAMEHATEIISIMHU 12-13 2
9 CrnoxxeHne U BRIYUTAaHUE APOOei ¢ pa3HBIMU 3Ha- 14-16 3
MEHaTeIIMHU
10 | CnoxeHve ¥ BBIYMTaHNE CMEIIAHHBIX YHCEI 17-18 2
11 YMHOXeHnEe apodeit 19-20 2
12 YMHOXEHNE CMEIIAHHBIX YUCEI 21 1
13 B3aumHO 00paTHbIC uncia 22 1
14 || Jlenmenue apobeii 23 1
15 Haxoyxnenne ancia mo ero 9actu 24-25 2
16 ﬁ[;(ljlg;;ﬁa HaJl OOBIKHOBEHHBIMH U JIECITUIHBIMHU 26-27 5
17 | IIposepbre cebs 28 1
Mainoe cymmaruBHoOe oueHuBaHue 1o I pasneny 29 1
Y4yennk:

1.2. Ilpumensiem mamemamuyeckue OeUCMEUs U Mamemamuyeckue npoyeoypul,
NOKA3bIBASL CES3b MEANCOY HUMMU.

1.2.2. [IpumeHsIeT CBOMCTBA YMHOKEHHUS U JICTICHU.

1.2.4. BeITIOTHSET BBIYUCIICHHUS C IECATUIHBIMA U OOBIKHOBEHHBIMH JIPOOSIMH.



Ypoku 1-5. [oBropeHune nponpeHHOro
(y4eOHHK, cTp. 7-10)

C nenbio MOBTOPEHUSI MaTepHaia, IPOHJEHHOTO B 5-M Kilacce, B TEUCHHUE de-
TBIPEX YPOKOB PELIAIOTCS Pa3IM4HbIe 3aJaHus Ha IOBTOpEHHME. OTU 3alaHUs,
BMECTE C MOBTOPEHHEM MPOIIEHHOr0, MOCIyX,aT BBEACHHEM B TEMbI, KOTOpbIE
NPEACTOUT U3yUUTh B 6-M Kilacce.

Ha nmepBom ypoke MOXKHO BBITIOJTHUTH 33/1aHUS HA TIOBTOPEHHE MPONUICHHOTO B
5-M Knacce co cTp. 7 yueOHHKa. Bce OHM COOTBETCTBYIOT COllEpKATEIbHBIM CTaH-
mapram 1.1.1.; 1.1.2.; 4.1.1.; 5.1.4. kyppukyiyma no MaremMaruke Juist V Kiacca.

3aziaHys Ha CTpaHULE 8 U1 BTOPOIO YPOKa COOTBETCTBYIOT COJIEPAKATEIbHBIM CTaH-
mapram 2.1.1.; 2.2.1.; 2.2.2. KyppHKyJIyma [0 MareMaTHKe B IITOM Kiacce. OTH CTaH-
JIApThI C TEMH K€ KoztaMu OyZlyT peai30BaHbl U B IIIECTOM KJ1acce.

3aiaHusl TPETHETO YpPOKa Ha CTPaHUIE 9 COOTBETCTBYIOT COJAEpPKAaTEIbHBIM
crangapram 1.1.3.; 1.2.1.; 1.2.3. kyppuKyiayMa 1o MareMaTHKE B IISITOM KJlacce.

3ananus Ha cTpanuiie 10 COOTBETCTBYIOT COAEp KATENBHBIM cTaHaapTam 1.3.1.;
1.2.4. xyppuKyIyMa 110 MaTeéMaTHKe B MSATOM Kilacce.

[Ipu npoBeAeHUN TUX YPOKOB AJISI JOCTIDKEHMS L€JeH YYUTENb MOXET HC-
MOJIb30BATh U JIPyTHe 3aJJaHMs.

Ypok 1. pocrbie u coctaBHble Yncna
(y4eOHMK, cTp. 12)

Cranpaprt: 1.2.2. [IpumeHsieT CBOMCTBA YMHOKCHUS U ICTICHUSI.
Pesyabrart 00yuenust:
Pa3znnyaer mpocThie ¥ cOCTaBHBIC YHCIA.

®opma padoThI: KOJUIEKTUBHAS U B TPyNIax
MeTonbl padoThI: MO3roBasi aTaka, 00CYKIeHHE

Pecypcenr: yueOnuk, UKT obopynoBanue, paboune JTUCTHI

Xop ypoka

B nporecce ypoka yueHnKaMm IpesiaraeTcsi IpoBECTH MCCIeIOBAHUE YHCENT OT
1 mo 25. ns 3TOTO KiNacc AeiauTcsl Ha aBe rpynmbl. OnHa U3 rpymn BeIOUpaeT u3
JTUX YUCEN T€, KOTOPhIE NETIATCS TONBKO Ha 1 1 Ha camoro ceds, Ipyrast BEIOUpaeT
YKciIa, KOTOpble UMEIOT TpH U Oosee menutens. Kaxnast rpynmna 3anuchiBacT BbI-
OpaHHBIC YnCIa Ha JOcKe. TakuM 00pa3oM, STH YHUCIIA JAI0T Ha3BaHUs TPYIIIIaM.
Opnna u3 Hux Oymer HazweiBaThes «IIpocTeie umcnay, apyras — «CocTaBHBIE YHC-
na». O equHMIe pa3roBop OyaeT orAeibHbIA. HeoOxoauMo oOpaTuTh BHUMaHHE
JIETell Ha TO, YTO OHA HE SBJISAETCS HU MTPOCTHIM, HH COCTABHBIM YHCIIOM.

ITocrne yero MOKHO BBISICHUTD, KaK BRIOHUPAJIMCh MTPOCTHIE M COCTaBHBIE YHCIIA.




Pazoupaercs Tabnuna (ctp. 201) B KOHIE yUeOHMKA U TIPU TIOMOIIH €€ peracT-
cs psift 3a1a4. PexomMen ryeTcsi, 4ToObl Ha MPOTSHKEHUH BCETO YPOKa Ha J0CKe Oblia
BBIBEIICHA TAOIHITA TIPOCTBIX YUCEIN. Y UUTENIh MOXKET paccKazaTh UCTOPHUIO CO3Ma-
HUS TaOJHIIBI IPOCTHIX Yrced. MOoKHO TIouTpark ¢ AeTbMu B Urpy «Pemrero Opa-
Tocenay. [l 3Toro Ha JOCKY BBIBEIIMBACTCS (WM MPOCUUPYETCS C MOMOIIBIO
npoekTopa) tadmuma uucen ot 1 g0 100. [Ipu momorm naHHOW UIPhI AETH TOTIK-
HBI TIOHSATh, KaK OBICTPO U PAIMOHATIBHO MOYKHO OIPEJIEIIATh MPOCThIC YHCIIA.

Wrpa: B Hayasie Urpsl emé pa3 HaAIOMHUTE JI€TSAM, 4To 1 HE SBJISETCS HU MPO-
CTBIM, HU COCTAaBHBIM YHCIIOM. 3aTeM OOBSICHUTE, YTO YUCIIO 2 — MEPBOEC U CIUH-
CTBEHHOE u€THOE mpoctoe uucio. Ilonpocure nereil BEIUEPKHYTH BCE YMCIIA, KO-
Topeie nenstca Ha 2. [lepexons x ciemyromemMy 4nuciy (Yuciy 3), BeICTHyIIaiTe
MHEHHUS JIeTel, TIoueMy OHO SBJISIETCSI MPOCTBIM, M IOMPOCHUTE BBIYEPKHYThH BCE
qucia, KoTopble fensatcss Ha 3. [lo TakoMy NpUHIMITY UIpa MOKET MPOIOIKATHCS
JI0 TeX TOp, MoKa B TabJHIle He3au€PKHYTHIMU OCTaHYTCS TOJIBKO MPOCThIE YHUCA.

1 2 3 4 5 6 7 8 9 10

11 12 13 14 15 16 17 18 19 20

21 22 |923=| 24 | 25 | 26 | 27 | 28 |=29 30

3= 32 | 33 | 34 [ 35 | 36 |=37-| 38 | 39 | 40

41=| 42 (=43=| 44 | 45 | 46 |=47-| 48 (749 50

51 52 |=953=| 54 | 55 | 56 | 57 | 58 | 59 60

611 62 | 63 | 64 [ 65 | 66 |=67-| 68 | 69 70

71 72 |=73=| 74 | 75 | 76 | 77 | 78 |=79 80

81 82 =83 84 | 8 | 86 | 87 | 88 |=89 90

91 | 92 | 93 | 94 | 95 [ 96 |[=97-| 98 | 99 | 100

Takum o0Opazom, JieTu camu BbIOMpatoT u3 yucen oT 1 1o 100 mpocteie yncna.
Oro OynyT umcna: 2; 3; 5; 7; 11; 13; 17; 19; 23; 29; 31; 37; 41; 43; 47; 53; 59; 61;
67;71;73;79; 83; 89; 97.

bonee moapobHYy0 mMHGOPMAIIUIO O TOM, YTO TaKOe «pemieTo DparocheHar
MOJKHO y3HaTh Ha caiTax.
http://az.wikipedia.org/wiki/Eratosfen
http://ru.wikipedia.org/wiki/Eratosfen
http://www.geografia.ru/eratosfen.html
http://www.krugosvet.ru/enc/nauka_i_tehnika/matematika/ERATOSFEN.html



OﬁOﬁHIeHI/Iﬂ U BBIBO/JAbI: YYUTCJIb CIIIé pas 06pamaeT BHUMaHHEC I[eTeﬁ Ha TO,
YTO YKCIIa OBIBAIOT MMPOCThIC U COCTABHBIC, A TAKIKC HA UX 0COOEHHOCTH.

OuenuBanue
* Paznuuaer
YpoBHM
| 11 11
3arpymHsiercs B onpezene- | Pasnmuuaer npocteie u | OOBsICHSIET pa3inyue
HUU, SIBIISICTCS JIX YUCIIO COCTaBHBIC YNCIIA. MEX]Ty MPOCTHIMH U
COCTaBHBIM HJIU TIPOCTHIM. COCTaBHBIMH YHUCIIAMHU.

Ypok 2. Pazno)xeHne COCTABHOIO YMCNA HO NPOCTbie MHOXKUTENU
(y4eOHMK, cTp. 13)

Crannpapr: 1.2.2. [IpuMeHseT cBOHCTBAa YMHOKCHUS U JCIICHUS.

Pe3yabTart 00yuenus:
MosKeT pa3oKUTh COCTaBHBIC YHCIa HA TIPOCTHIE MHOKUTEIH.

®opma padoThI: KOJUIEKTUBHAS U B TPyNMIax
MeToab padoThI: MO3roBasi aTaka, 00CYKIeHHE
Nurterpanus: Madopmarika

Pecypcwi: yuebnuk, UKT o6opynoBanne, pabodne JUCTHI

Xop ypoka

IlocTanoBka mpo0aeMbl: YUuTeNb HA JIOCKE 3aITUCHIBAET YUCIO 12 ¥ IPOCUT
JeTeH 3ammcarb ero B BUJIE MPOU3BEACHHS IBYX YHCEIL.

Bo3MoxkHO, 9TO y4eHWKH 3amumyT, 9To 12 =2 - 6 (wmm 12 = 3 - 4). Jletam
npeaiaraeTcs Uccie0Barb, KAKHe U3 dTHX MHOXHTENEH OyayT MpPOCTHIMU, a Ka-
KHe€ COCTaBHbIMU. UMcio 6 CHOBa MpPEACTABISICTCS B BUAE NPOM3BEICHUS MPO-
CTBIX MHOXHUTENCH. [Ipr 3TOM MOTYT MONYIUTHCS BapuaHTh: 12 =2 - 2 - 3, mubo
12 =2 -3 - 2. BeICIyImMBarOTCS MHEHUS ACTEH 10 MOBOAY JAHHOW 3alHCH.

HccnenoBarenbekuii Bonpoc: Kak MOXHO pasioXHUTh COCTaBHOE YHCIO HA
MIPOCTHIE MHOXKHUTEIH?

[Tpy mMOMOIIM YYEHUKOB COCTABISICTCS U 3alIMCHIBACTCS CXEMa!




Takum oOpazom momyyaem, uto 360 =22 -2-3 -3 -5,

Yuurens oTMeuaert, 4To Jirodoe 4uciao Oosblie 1 Bcerna MOXKHO PasjioKuTh Ha
NPOCThIC MHOKUTEIN SAMHCTBEHHBIM 00pa3oM.

MosxHO NOKa3aTh Pa3JIoKEHUE HA MPOCThIC MHOKHUTEIN B BUJIE aJlTOPUTMA!

1. 3amuceiBaeM coctaBHOE umciio. C MpaBOl CTOPOHBI TIPOBOIUM BEPTHUKAIh-
HYIO TIPSIMYIO;

2. Ilpu momom mpu3HaKa ACIMMOCTH YCTAHABIMBACTCS, IEJIUTCS JIM JaH-
HOe yKcio Ha 2. Eciim mpu3HaK JeTUMOCTH BBITIONHSETCS, TO CIIpaBa OT YepPThI
3anuceIBaeTcs 2. YacTHOE OT AeJIeHHUs Ha 2 3alUChIBACTCS CJIeBa MO CaMUM YHC-
nom. Ecnu duciio He genutcs Ha 2, TO IpU HOMOIIY HPU3HAKOB AETMMOCTH YHCEI
OTIPEIEeIISIeTCS, ISUTCSI JTM OHO Ha CIEYIONTHIA POCTOW MHOXKHUTEIb.

3. Ha cnenytomiem stare 1o TakoMy e IpaBUIly poBepsieTcs AeJIeHue Ha 3.

4. OTOT Mporuecc NOBTOPSIETCS 10 TEX MOP, T0Ka B YACTHOM HE MOIy4uTes 1.

Yyurenas MOXKET BMECTE C yUYEHUKaMH pa3iokuTh 4ncio 360 Ha mpocThie MHO-
JKUTENH, BBISICHUB KOJMYECTBO PA3IMYHBIX NPOCTHIX MHOKHUTEICH U KOJIUYECTBO
BCEX IMPOCTBIX MHOXHTEJEH.

O0600menns u BLIBOAbI: O000IAIOTCS MHEHUS O TOM, KaK MOYKHO Pa3JIOKUTh
YHCIIO HA MPOCThIC MHOXKUTEIH. YCTAHABINBACTCS, KAKON U3 CrOCOO0OB HanboJee
palOHaJICH.

OuennBanue

¢ Pa3ioxkenune Ha MPOCTHIC MHOKUTEIN

YpoBHu
I 11 111
MoskeT pa3noKuTh Paznaraer uncno na Paznaraer na npocteie
YHUCJIO HA IPOCThIE MPOCTHIC MHOKUTENH. | MHOKUATEIH MHOTO3HAY-
MHOXKUTEJIU YaCTUYHO. HBIC YHCIIA.

Ypoku 3-4. HaubonbLumnit 06wun penurenn
(yueOHHK, cTp. 14)

Cranpapr: 1.2.2. [IpuMeHsieT cBOICTBA YMHOKEHUS U JACJICHUS.

Pe3yabrart 00yueHnust:
Haxoaut HanOOIbIINNA OO AETUTEND.

®opma padoThI: KOJUIEKTHBHAS U B IpyIax
MeToabl paboThi: MO3roBas araka, 00CyXIeHHE
HUnrterpannsa: Uadopmarnka

Pecypcewr: yuebnuk, UKT obopynoBanue, pabo4ne JHCTHI




Xop ypoka

IlocTanoBka mpo0iemMbl: YU4eHHKaM Mpejularaercsad n300pa3uTh MHOXKECTBO
nmenuteneit yucen 12 u 16 mpu moMormm auarpamMmel Diinepa-Benna. B mepBsrif
KpyT 3alMChIBAIOTCA BCE NENUTENU uncia 12, Bo Bropoil — uncna 16. 3xech yya-
HIMECs IOJDKHBI yCTAaHOBUTH, B KAKOM YacTH AWArpaMMBbl PacIioIOKUTh 00LIHe ae-
nurtenu. Jenurenu uncna 12 — 1,2,3,4,6,12. lenutenu yucna 16 — 1,2,4,8,16.

NEeanTeNny uynciaa 12 JeIuTeNnu uncia 16

YauTenb MOXKET MMPOACMOHCTPHUPOBATH 3TO HA SKPAHE C ITIOMOLIBIO KOMITBIOTEPA.

YyeHuku BBIJCTIAKOT MHOXKECTBO O6IIII/IX lIeJII/ITCJIeP'I ¥ OTMEUAIOT OOJBIIUI U3
HUX. BLIHCHHCTCH, YTO STHUM YHMCJIOM SIBIIICTCS YHMCIO 4.

3,Z[CCL JKCJIATCJIbHO HApaBUTb BHUMAHUC lICTeﬁ Ha TO, YTO TaKHM 06pa30M
MOKHO HANTH HAaUOOJIBIIIHI 06HII/H>’I JCIINUTC]Ib OTHOCHUTCIIBHO HEOOJBIINX YUCE].

Uccnenoarenbekuii Bonpoc: Kak HaliTH HauOoNbImid OOLIUI JETUTEIH
MHOTO3HAYHBIX YUCe1?

HccaenoBanme: Yuurtenp npejjaraeT pa3jokKUTh HA MHOXKHUTEIN JIBA YMCIIA.
3areM MPOCHUT ydaluXcsl MOTYCPKHYTh B 000MX PA3JIOKEHHIX OOIINE MHOXKHTE-
JIY, HAUTH MPOU3BEICHUE MOTYUCHHBIX IPOCTHIX MHOKHUTETICH.

[MosyueHHOE YHCIIO0 ABISICTCS HAUOOJIBIITMM OOLIUM JICTTUTEIICM.

KoneuHo e, Hajo oOparuTh BHUMaHue Ha 3anuck HOJl(a; b).

Ilpumep: HOJI(16; 24)="?

16=2¢20¢2¢2 24=2e¢2¢243
OOme MHOXKUTETH: 2¢22=8,
Takum oOpa3zom, HO/I(16; 24) = 8.

Onpenenenue HaUOONBIET0 MHOXKHTEISI YHCEN, KOTOPbIE SBISIFOTCS B3aUMHO
MPOCTBIMHU, YUCEJ, OAHO U3 KOTOPBIX SIBJISETCS IEIUTEIEM APYroro, IBYX IOCIe-
JIOBATEJIbHBIX YHCEN U JABYX MOCIEI0BaTEIbHBIX HEUETHBIX YMCENl MOXHO IpPOBE-
CTH, pa30MB KJlacc Ha TPYIIIIHI.

Mo cBenenus nereit nosoautcd, yro ecnu HOJl nByx umcen paseH 1, To aTu
qcia SIBISIOTCS B3aHMHO MTPOCTHIMH.

KoHneuHo ke Hemb3s 1aBaTh Y4allMMCsl TOTOBBIE alIrOPUTMBI M npaBuia. OHu
caMH Ha NMpHUMepax JOJDKHBI MOMYYUTh BbIBOABL. Hanpumep, uncna 27 u 32 sBus-
I0TCSl B3aMHO MPOCTBIMH YHCIIaMH.

VY4eHHKH pacKIafbIBAOT YMCIIA Ha MPOCTHIE MHOKUTEIN:

27=3¢3¢3 32=29¢20¢2¢e2¢2
[MpuHUMas BO BHUMaHHE MOJYYCHHBIC PE3YNbTAThl, OHHU JIOJDKHBI BBISCHHTH,
YTO Y ATHX YHCENT HET O0IHUX MPOCThIX MHOXHTENeH, T.e, HO/(27; 32) =1




Wnu HaxomuTcsl HAUOOJBINNE OOIIUH ISTUTEIh CISTYIOINX YUCEIT:
(6; 12); (8; 24); (42; 84).
VYuyaruecs mocie npoBeIEHHOIO 00CYKICHHUSI 0T COOTBETCTBYIOIINEC BbI-
BOJIbI.

O0001IeHNsT ¥ BBIBOABI: YUUTENb BHOBH MPOU3HOCUT MPABUIIO HAXOXKIEHUS
HanOosbero obmero aenuress. [Ipu 3ToM oTMedaeT, 4To HHOTAA panroHaIbHEe
WCTIOJIH30BATh JIPYTHE METOAbl. A IMEHHO, HaNOOIBIITUI 00N AETUTENh B3auM-
HO MPOCTBIX YUCEJI WJIN YHUCCII, KOTOPBIC ACIATCA APYT HA Jpyra, HaXOAUTCA METO-
JaMH, OTJAMYHBIMH OT OOILETo MpaBuiIa.

3aganusa Nel, 2, 3 OTHOTHITHBIE, KOTOPBIE MOKHO IPEIJIOKHUTH YYEHHKaM B
KauecTBE MHAMBHUIYAILHON pabOThl HA OTAETBHBIX JHCTax. OIHOTUIHBIEC 3a/1aHHs
MOYKHO TaKKe JaTh yJaIlliMCs Ha JI0M.

3ananme Ne5. [Ipu BEIONMHEHWW JAHHOTO 3aJ]aHHS YYCHHK JOJDKEH TOHSTH,
YTO JJIS HaXOXKICHUS KOJIMYECTBA TOJAPKOB HY)KHO HAWTH HAMOONBIINNA OOIIHIA
nenuTens yucen 48 u 36:
48 =12+ 4; 36=12+3
Takum o0Opa3oM, ydariuecs HaxXoasT HauOOJbIlee KOJUYECTBO IMOJAPKOB, a
TaK)Ke YCTaHABIUBAIOT, YTO B KaXJOM TOAAapKe OyIeT HAXOTUTHCS OJMHAKOBBIN
HaOOp U3 4-X MIOKOJAIO0K B 3-X TTCUCHHH.

3ananue Ne9. Pemenue AaHHOTO 3aJlaHMs pallMOHANbHEE MPOWIIIIOCTPHPO-
BaTh Ha yeprexe. Ilpeanoxnure HauSPTUTh HECKOJIBKO OAMHAKOBBIX IIPSIMOYTIOJIb-
HUKOB CO CTOpOHamMH 8 cM M 12 cMm. 3ateM pa3aenuTh 3TH NPSIMOYTOJbHUKH Ha
KBajpaThl co ctopoHamu | cM, 2 cM u 4 cM. CpaBHUBasI MOMyYEHHBIE PUCYHKHU,
JEeTU AOJDKHBI CHeNaTh BBIBOI, YTO PEIICHHEM SBIIAETCS KBaIpaT CO CTOPOHOH
4 cm. T.e., HaIO HAWTH HAMOOJIBIINH OOIINH IETUTENH CTOPOH.
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Caenyer o0paTuTh BHUMAHUE Ha BO3MOXKHOCTH HAXOXKACHUS HaHOOJBLIETO
00IIero AeTUTENs IPU MOMOIIH aITOPUTMa, KOTOPBIH N300pEn ApeBHErpedecKuit
yu€HbI OBKIUA. B 3aBUCHMOCTH OT ypOBHS KJlacca, yUUTeNlb MOXKET HalTH Hau-
00BN OOLIMIA AETTUTENb HECKOIBKUX YHCEI TI0 allTOPUTMY DBKIIUA.

1. AnroputMm DBKJIHIA TIO Pa3HOCTH: BO3MOXKHO, UTO IS HAXOXKICHUS HaW-
0oJbIIero OOIIEero JACIUTENS 3HAHUE aJITOPUTMA HE CTOJIb BAYKHO, HO JJIS HAXOXK-
JIEHUsT HauOOJBIIETO OOIIETO METUTENISI MHOTO3HAYHBIX YHCEN JTOT alTOPHUTM
OuYeHb yA00cH.



Haxoxnenne HO/I mo anropurmy IBKJIHAA (10 PAa3HOCTH):

HJonmycTtum, 4yro Haao Haiiaum HauOoablmii o0mumii geauteas (HOM)
ABYX 4YHceJl. 3aMeHMM OoJiblliee M3 HUX Pa3HOCTbIO 3THX 4ucel. bynem
NMOBTOPSATH 3TO A0 TexX IOpP, MOKa Pa3HOCTh He CTaHeT paBHa HYJIO, T.e.
4HucIa CTAaHYT ofuHaKOBbIMH. Ilociiennee mosyyeHHoe Yncia0 M OyaeT siB-
JATHCA HAaH0OJIBIINM 00IMM JeJINTeJIeM IBYX Yhcell.

Ilpumep: HOH(420; 150) =?
HO/1(420; 150) = HOA(270; 150) = HOI(120; 150) =
=HO/(30; 120) = HO(30; 90) = HOZ(30; 60) =
= HO/1(30; 30) = 30.

2. Haxoxxnenne HO/I mo anroputmy IBKiauIa (110 YaCTHOMY ):

Jusi Haxo:xkaenusi HanooJbIIero ooulero aeaurtens Apyx umncesa (HOZM)
Ka)kI0e U3 4mces AeJUM HA OHO M TO JKe YHCJIO A0 TeX Mop, MOKAa OHW He
CTaHYT B3aHMHO NPOCTbIMU Yuciaamu. [IpousBenenue moryd4eHHbIX deTU-
TeJell OyaeT IBAATHCS HANOOIbIIAM O0IIUM JAeTuTes eM ITHX YUCeJl.

Ilpumep: HOH(420; 150) =?
HO/(420; 150) =10 - HOA(42; 15)=10-3 - HO/(14; 5)

T.e., HO/[(420; 150) = 30.
15 nprMeHeHus anropuT™Ma MOXKHO BBITIOTHUTH CIIECAYIOIINE 3a1aHUS:
1. Haiiagute HauOonpIuii OOIMIMII MEIUTENb 33aJaHHBIX YHCEN MO aJTOPUTMY
OBKIUAA (110 Pa3HOCTH):
HOJ1(451; 287); HOJI(198; 254); HO/(1200; 1325).
2. Haiimure HamOombImmii OOMINN ACTUTENh 3aJaHHBIX YHCE 10 aJTOPUTMY
OBKIHAA (IO YaCTHOMY):
HOJ(426; 126); HO(198; 252); HO/1(2316; 136).
Yuuresnb T0JHKEH 3apaHee PUrOTOBUTH COOTBETCTBYIOIINE PaO0UUe JIUCTHI.

OueHnnBanue

e Haxo:xxknenme

YpoBHu
1 1 11
3arpyaHseTcs npu HaxomuT Han®onpmui Haxomut HanGonpmmit
HAXOXJICHUU HAWOOJb- || OOIIMI JEIUTEb OTHO- OO IeITUTENh
IIET0 OOMIETO JACIUTEIIS. | CHUTEIhHO MAJIbIX YACEN. | MHOTO3HAYHBIX YHACEI.




Haun6oabmuii 00muii nesuress (padounii JucT)

Damunus: Hwma:

1. 3akoHUMTE PEATIOKEHUSI:

a) IS Ynces a U b HanOosblliee YnCiI0, Ha KOTOpoe 0e3 0cTaTKa JCTUTCS Kak-

JI0€ U3 HUX, HA3bIBAETCS ;
0) U1 HaXOXKACHHS HAMOOJIBIIEro OOIIETo NeTUTENS HECKOIBKUX YHCelT HAaIO:
1.

2.
3.
4.

2. . Paznoxure uncia 120 u 180 Ha MHOKHUTENN W HaWAUTE HANOOJIBINNHA OOIINIA
JEJIATEND ITUX YHCEL.

120)2 180]2

120=2- 180=2-
HOJI(120; 180) =

3. Haiigure HanOonpnii OO JIEIUTENh YUCE:

a) 36 = 12= ; 0)675= 825 =

B) 792 = 594 = ;1) 14 = 997 =

OtBerT: a) 0) B) T)

4. J1y1s1 3aaHHBIX YKCe HalauTe HANOOIBIITHI OOIIHI 1eTHUTEIb:

a) HOA®; 4= o©)HOA(l;7)=__ BHOA(4;,6)=
HO/I(8; 6) = HO/I(11; 10) = HO/1(14; 28) =
HO/I(8; 10) = HOJI(11; 55) = HOJ/I(14; 21) =
HO/(8; 12) = HO/(11; 121) = HO/I(14; 35) =
HOA®; 15)=_ HOHA11;7)=___ HOJ/H(14;6)=

5. SIBnstitoTCS JIK 3aJ]aHHBIC YUCIIa B3aUMHO MTPOCTHIMU?
a)55u78 ;0)36m 125 ;
B) 48 u 66 ; T) 701 n 853

OtBerT: a) 0) B) r)




Ypoku 5-6. HaumeHbLuee obuiee KparHoe
(yueOHmK, cTp. 17)

Cranpapr: 1.2.2. [IpumMeHnsier cBONCTBAa YMHOKEHUS U JCIICHUS.

Pesyabrar 00y4yeHus:
HaxoauT HaumeHsblIee o01ee KpaTHoe.

®opma padoOThI: KOJUIEKTHBHAS U B TPyIIIaxX
MeTonbl padoThI: MO3roBasi aTaka, 00CYKIeHHE

Pecypcwbl: yueOHUK, pabodme TUCTHI

Xop ypoka

Yuurens Ha AOCKe 3amKchiBaeT 1Ba yucna: 18 u 20. YueHNKH 3amuChIBalOT Ha
JIOCKE KpaTHbIE 3TUX YHCEII.

Kparusie aucna 18: 18; 36; 54; 72; 90; 108; 126; 144; 162; 180; 198; 216; ...

Kparusie uucna 20: 20; 40; 60; 80; 100; 120; 140; 160; 180; 200; 220; ...

Yuutens 3amaét Borpoc: «Kakoe U3 JaHHBIX YUCEIN SBISICTCS ISl HUX OOIINM
KpaTHBIM?»

KoneuHo, y4eHUKH CKaXyT, uyTo 3T0 yucio 180.

Crnenyer Bompoc: «Kakoe ancio OyaeT ciieAytonM oOMMM KPaTHBIM IS 91~
cen 18 u 207» BeicaymmBaeTcss MHEHHE y4aluXcsl. YYUTEIb MOXKET caM 00bsic-
HUTH, YTO CIEAYIOIUM OOIIMM KpaTHBIM OynmeT umcio, 6ombmee 180 Ha camoro
celst (MM MOXKET TIONPOCHTH YUYSHHKOB YCTaHOBHUTB ATOT (akT). Takum oOpazom,
CIIEIYIOIUMH OOMIMMHU KpaTHBIME OymyT uncia 360; 540 u T.1. I3 HUX HamMeHb-
M sBisieTcst aucio 180.

Uccnenoarenbekuii Bompoc: Kak MOKHO HaliT HauMeHbIlee o0lIee Kpar-
HOE HauboJIee JJOCTYIHBIM 00pa3om?

IIpoBenenne ucciaenoanusi: Kiacc pazdousaerca Ha 4 rpynmnbl. 3agaHus 1o
OJTHOMY pa3/atoTcs KaxJI0i rpymre.

I'pynma I I'pynmna II I'pynna IIT I'pynna IV

a) HOK(12; 46) | a) HOK(26; 78) a) HOK(144; 125) | a) HOK(11; 44; 66)
6) HOK(55; 56) | 6) HOK(205;300) | 6) HOK(477; 506) | 6) HOK(45; 54; 99)

Iar I: Tpynnam maércst 3ajaHue pas3ioKUTh KaKIOE€ W3 YHCEN Ha MPOCThIC
MHOXKUTEIH.

ar II: YuyuTens npenjiaraeT BbIIIMCATh BCE MHOXKUTEIN OJHOTO U3 YUCEI.



Ilar III: Bce MHOXUTENM IPYTOro YUCIIa, HE BXOAALIME B Pa3I0kKEHUE IEPBO-
TO, IPUITUCBIBAOTCA K MHOXUTCIIAM U3 11ara 1.

[ar I'V: Haxoast npon3BefieHHe MOTYYEHHBIX MHOXKHUTEIEH.

Ortgert 3anuckiBaercs B Buje: HOK(a; b) = m.

Takum 00pa3oM, MpH MOMOIIU OOBSICHEHUS! YUUTENS BBITIOIHSICTCS TTYHKT «ay.
Bropoe 3amanme (yHKT «0») TPYNIbI BBITOIHSIIOT CAMOCTOSTEIBHO U PE3yJbTar
3amuchIBaeTCs Ha Jocke. [IpoBoanTcst 00CyKaeHUE Pe3yIbTaTOB KaXI0H TPYIIIBL.
Kraccy pexomeHnyercs B TeTpajisix Jies1aTh COOTBETCTBYIOIINE 3alHCH.

3areM KOJUIEKTUBHO Pa30UpPAIOTCs Cly4Yau HaXOXKJIEHUS HAMMEHBIIETO 00IIero
KPaTHOTO B3aUMHO IMPOCTBIX YUCENl U YUCEI, OJJHO U3 KOTOPhIX Oe3 ocTarka Jie-
JIUTCS HA APYTOE.

3amuceiBarorcs npumepsi: HOK(S; 15); HO/I(16; 17) u ..
3ananus Ne2, 3 1 4 MOXKHO 3a1aTh Ha JIOM.

3ananmne Ne 6. MickoMoe 9UCIIO SBIISETCS HAUMEHBITUM OOIINM KpaTHBIM YH-
CeJ, BRIpKAIOIINX JJIMHY TIPBDKKA 3aiIia u KOImKH, T.e. gucen 50 u 45. Tak kak
HOK(50; 45) = 450, To oTBeT 3amauun paBeH 450 cM.

Ha nocke 3anuceiBaercs Gopmyna @ * b= HOK(a; b) « HOJ (a; b)
ITo aTo0it hopMyre BEITOTHSIOTCS 3amanus Ne 7, 8, 9.

O000meHnsT U BBIBOAbI: YUHUTENs 000OIIAET MPaBHJIO HAXOXKICHHS HaW-
MCHBIICTO O6HICFO KpaTHOI'O 4YMUCCJI, a TAKKC HaXOXJICHUSA HAUMCHBIICTO 061uero
KpaTHOI'O B3aMMHO ITPOCTBIX YUCEI U YMUCCII, OMHO U3 KOTOPBIX ABJIACTCA ACIUTC-
JIeM JIpyToro.

Jl1s1 TBOPYECKOro MpUMeHEeHUsI PEKOMEHTYETCsI CAMOCTOSTEIbHOE BBITTOJTHE-

Hue 3aganui Ne 10 u 11.
JlomaniHee 3aganne: ynpaxxaenus Ne 2—4, 12.

OuennBanue
¢ Haxoxxnenue

YpoBHH

I

I

III

3arpyaHsieTcs mpu
HAXOXJICHUW HAMMEHb-

mero O6HI€1"O KpaTHOTrO.

Haxonut HanmeHbIee
of11ee KpaTHOE, YHCel
O] PyKOBOJICTBOM
YUHUTEIS.

HaxonuTt HaumeHbIIee
o011iee KpaTHOE MHO-
TO3HAYHBIX YHCEIT.




Ypoku 7-8. OcHoBHOe CBOWCTBO BPO6HU
(y4eOHMK, cTp. 19)

Cranaaprt: 1.2.4. BoIogHsIET BRIYUCIICHUS C JISCITUYHBIMU U OOBIKHOBCHHBI-
MU JIpOOSMH.

Pesyabrart 00yueHnusi:
[IprMeHsieT OCHOBHOE CBOWCTBO JPOOH.

®opma padoThI: KOJUICKTUBHAS U B TPYTIITaxX
MeTonbl padoThI: MO3rOBasi aTaka, 00CYKIeHHE

Pecypchbl: yueOHUK, pabOYHe JTUCTHI

Xop ypoka

Vuaiuecs ye 3HaKOMbl ¢ OCHOBHBIM CBOWMCTBOM 4YacTHOro. Jljisi AMarHocTu-
YEeCKOr0 OIICHUBAHUS YUUTEIb CIpAIIUBACT y Kilacca, B YEM 3aKIII04aeTCs OCHOB-
HOE CBOWMCTBO YacCTHOTO. BBICITYIIMBAIOTCS MHEHUS, PE3YJIBTaTOM KOTOPBIX CTaHO-
BUTCSI NIpaBuIio: «Eciu enuMoe U enuTeb pa3IeliuTh WIK YMHOKUTH Ha OJTHO
U TO K€ YHCJIO, TO YaCTHOE HE MEHsETCs». 3[0eCh K€ YUCHUKU JOJIKHBI BCIIOM-
HHTB, 9TO B V KJIacce OHM YK€ 3HAIH, KaK pa3IeuTh (MM YMHOXHNTH) YUCITHTEIb
Y 3HaMEeHaTeJb APoOr Ha OJHO M TO YK€ YUCIIO. 3aMeHa JIeJeHUs IpOOHOH 4epToit
npeBpanaeT OCHOBHOE CBOMCTBO YaCTHOTO B OCHOBHOE CBOMCTBO JIpoOu.

IlocTanoBka nmpodaembl: Ha mocke 3ammchiBarOTCS HECKOIBKO ApoOeit. Ymc-
JUTENb U 3HAMEHaTeNb ApoOel yMHOXKaeTcsl (IeNUTCs) Ha OJHO M TO e YUCIIO
U TIOJIYYarOTCS paBHBIC MpoOu. Ha Jocke MOMyduTes MPUMEPHO Takas 3aIlicCh:

5 1.2 6
%3 s 2
MU YUCIUTENSIMU U 3HAMEHATEIIMA MOTYT OBITh paBHBIMH. Hamo moburtbkes Toro,

BericnmymmBaroTcst MHEHUS A€TEH O TOM, oueMy IpoOu ¢ pa3HbI-

YTOOBI yualuecs caMu chopMyaTUpOBAIA OCHOBHOE CBOWMCTBO JAPOOU U OCO3HAIHU
CBSI3b MEXTy OCHOBHBIM CBOMCTBOM YaCTHOTO W OCHOBHBIM CBOHCTBOM JICJTICHUSI.

Hccnenoarenbecknii Bonpoc: Kakoe 3HaYeHUME MMEET OCHOBHOE CBOMCTBO
npobu?

Jnist mpoBeNieHnsT UCCIIeIOBAaHMs JaHHOTO BOIIPOCa KIIACC JICNSAT Ha TPYIILI U3
4-5 yuenukoB. Kaxxnoii rpynme Beigaércs padounii uct. 3aganus i1t paboumx Jiu-
CTOB MOYKHO B35ITh U3 yueOHMKa. HO y4nTens MOXKeT U caM MOJrOTOBUTH 33 JaHNSI.

Hanpumep, npu BeinonHennu 3aganust Nel u3 ydeOHHKa menecooOpasHO op-
raHu30BaTh paboty B mapax. Takum oOpa3oM, rpymmna, COCTOsIIast U3 CHIBHOIO U
c1abor0 yueHWKa, MOJKET BBITIOJHUTE ATO 3aJaHue Ooiee MpOmyKTHBHO. PaboTa,
OpTraHM30BaHHAsi TAKUM 00Pa30M, TIOMOTAET YYUTEINIO BOBJICUb B PEHICHHE MPAKTH-
YEeCKH BECh KJIacc.




3ananue Nel. Ha xoopauHaTHOHM mpsiMOM BBIOMpaeTcsi €AMHUYHBIA OTPE30K,
cocrosmuii n3 20 KJIETOK, W IOCIE0BaTeIbHO OTMEYAIOTCs 3aJaHHbIE JPOOH.
Ecnu npu 3ToM Kakue-1100 TOYKH COBMAJAIOT, TO UX 3alMCHIBAIOT HA KOOPIUHAT-
HOM IIPSIMOM CBEPXY.

9
| 10
0 1 12 13 18119 | >
20 20 20 20/ 20
3
4

wie BlGP

= G

3ananue Ne2 sBiseTcs UISHTHYHBIM U ITOATOMY PEKOMEHAYETCS JUIS BBITIOJ-
HEHUSI IoMa.

3apanust Ne3 1 4 y4eHUKHA MOTYT BBIIOJIHUTH CAMOCTOSITEIIBHO.

3azlaHne Ne s, HpI/I BBITIOJIHCHUU JAHHOIO 3aJaHUA ydalluecCd AOJDKHBI IIPO-
KOMMCHTUPOBATH Ka)K)le)Iﬁ mIar:

1 2 6 7 6 2.6 _10_28 6 12 30 36
376718 2 )3 1575700 P2 55 66
13 26 130 104 80 8 2 10 30 5 10 15
D7 % 70 5 Yoo s Yassle 2

TBopueckoe npumeHenue: st 3Toro B yueOHUKE IPELyCMOTPEHBI 3aaHUSI
Nell u 12.

3ananme Ne1l. /[ Toro 9TOOBI y3HATH, IPU KAKOM 3HAYCHUH ¢ PABEHCTBO
BEPHO, yYaIrecs AOJDKHBI BBIACHUTH, OTHOCHTEIHHO YHCIIUTEINS FIIN 3HAMEHATE-
7151 OyIMyT BBITIOTHSTHCS BBIUNCIICHUS:

a o
a) 5 =15 — ech 3HaMeHaTelb IpaBoi JIpoOu B TpH pasza OoJiblle 3HAMEHATE-

751 IeBOW ApOOH, 3HAUUT, YTOOBI HAWTH YUCIUTEIb MEPBOH ApOOM, HAIO YUCIH-
TeJb BTOPOU ApoOH pazaenutb Ha 3 (@ =6:3 =2)
13 . .
B) 5 = — 3Iech UNCIUTENb BTOPOii JpoOu OOITbIIIe YUCTUTENS TIEPBOM JIpo-
a
0u B 6 pa3, 3HAUNT 3HAMEHATEh BTOPOU npodu OymeT B 6 pa3 OoJbIle 3HaMEHaTe-

IS IEpBOM Ipodu (a =2 - 6 = 12).




5 o
;iz =3 ~ 3AeCh 3HaMeHaTesb BTOpOit npobu B 4 pa3a MEHbIIE 3HAMEHATEIIS
nepBoi 1podu (a =5 - 4 = 20).

56 8 o
)K) % =— — 3ACChb YUCIIUTCIIb MPABOU YaCTH ABJIACTCA PE3YJILTATOM ACJICHUA
a

YHCTUTENS JeBOi yactu Ha 7. [ToaTOMy 3HaAMeHaTenb JEeBO apo0u HaIo pasmie-
muth Ha 7 (a =70 : 7 =10).

O0600mennss u BbIBOALI: CHOBa BO3BpaIllaeMcs K MCCIE0BATEIbCKOMY BO-
mpocy. YuuTenab 00001aeT MHCHIE O BaXKHOCTH OCHOBHOTO CBOMCTBA IPOOH.

OunennBanue

* [Ipumenenne

YpoBHH
| 1 I
3arpynusiercs npume- | [lonnmaeTr ocHoBHOE cBOMCTBO || CaMOCTOATENBHO
HATh OCHOBHOE JIpoOu, HO HE MOXKET IIPUME- || IPUMEHSIET OCHOBHOE
CBOMCTBO YacCTHOTO. HSATB €70 CAMOCTOSITEIBHO. CBOMCTBO ApoOu.

Ypoku 9-10. CokpawieHue gpobei
(y4eOHuK, cTp. 21)

Cranpaprt: 1.2.4. BeImomHsIeT BEIYUCICHUS C IECATUYHBIMU U OOBIKHOBEHHBI-
MU APOOSMHU.

Pe3yabrart 00yueHnust:
Coxkpataer 1poou.

®opma padoThl: KOJUIEKTUBHAS U B TPYyNIax
MeToabl padoThI: MO3roBasi aTaka, 00CyKIeHHE

Pecypcri: yueOHUK, pabodre JTUCTHI

Xop ypoka
Ypok nepselii. [loctanoBka mpo0aemMsbl: B Havane ypoka yuyuTenb Ha J0C-

K€ 3aIluChIBaeT JIpoOb % U Ipe[jaraeT AETsIM HalucaTh HECKOJIBKO JIpoleii,
paBHBIX naHHOW. [loHATHE paBHBIX ApoOel yXe 3HAKOMO y4deHHKaM. Bo3MoXHO,
YTO HA JOCKE TOSBUTCS CIENYIOIas 3alHCh: §=E=§ Takum obpasom, cpe-
I 3TUX ApoOer Haiaéres Takast APoOb, YUCIUTEIb U 3HAMEHATEb KOTOPOH yxe




HEBO3MOKHO pa3fejIUuTb Ha OJHO U TO K€ YUCIIO. Taxoit HpO6I)IO SIBIISACTCA I[pO6I:

—. Mo O 3aIuca (&) _1 == € [)06 _1 COKpa a8
. 7KH ITNCAaThb, YT T.C. I b KpaTuJIinu H .
3 ’ 24 3’ 24

HccaenoBarenbcekuii Bonpoc: Kak Hanbonee ynobHo cokpamars qpoou?

IIpoBenenne nccaeoBaHMsA: YUSHUKOB JIENT Ha JBe Tpymnmsl. Kaxmoil rpym-
56
e TpeyIaraeTcsi COKpaTuTh OAHY M Ty e IpoOb, HApUMeEp: “ (MOXXHO yBenu-

YUTHh KOJMMYECTBO ApoOeit). OnHa U3 rpyni JOKHA BBIMOJHUTH COKpAIIEHUE 10
Y4acTAM, JIpyrasi — HAaiTH HanOONBIINNA OOIIHIA JeTUTENb.

IIpe3enTranus:
PesynwsraTel rpynmesr I: 6_28_14_7.
Y DYTHBLE: 64 32 16 8°
56 7
Pesymbrarer rpymmsr 11: T.k. HOJI(56; 64) = 8, w3

Yuurens odpamaercs K KJjaccy ¢ BonpocoMm: Kakoe M3 JaHHBIX COKpale-
HH 6onee ynoOHO? BRICTyMIMBAIOTCS MHCHHS YUAITUXCS. Y YUTENb TOATBEPIKIa-
€T MPENAIONIOKECHHS yJalluXcsi, YT0 HanOojee yaoO0HO COKpallaTh MMEHHO BTO-
PBIM CITIOCOOOM.

O0001mEeHNsT ¥ BBIBOALI: YUYHMTC/b, MCXOJsS M3 BBILIICCKA3aHHOIO, IIOJBOIUT
UTOT: «B HEKOTOpBIX CiydasX YMCIWTEIb M 3HAMEHATENb JPOOM MOTYT ObITH Ta-
KHMH MHOTO3HaYHBIMH YHCJIaMH, YTO €CJIM UX COKpAILATh MO YacTsiM, oTpedyeTcs
MHOTO BpeMmeHH. [1o3ToMy pairioHa bHee HaAWTH HauOOIbINHMK OOIIMHI JAeIuTeNh U
COKPATUTh JPO0b Ha MOIyYCHHOE YUCIION.

JI1st MOATBEPIKACHUS BCETO, YTO CKAa3aHO BBIIIE, MOKHO BEHITIOJTHUTH 3aJaHHS
Nel, 2, 3, 4 u3 yueOHuKa. OTHOTUITHBIC 3a/I1aHUST MOXKHO TPEJIOKUTH yUAIITUMCS
BBIIOJIHUTD JIOMA.

Bropoii ypok. DTOT ypoK MOKHO MOCBSITUTH COKpalIeHuIo 1podei. /s aToro
KJlacc JCTUTCS Ha TPYNIBL. Y4uTenb pa3naét paboune JUCTHI ¢ 3aganusmMu Ne 5 u
6 n3 yueOHMKA (YIUTEIIb MOJKET ¥ CaM COCTaBUTH 3aJaHUs IS TPYTII).

I'pynna I I'pynna II I'pynna IIT I'pynna IV

1 (| 3amanue 5. a) 3aganmue 5. 0) 3amanue 5. B) 3amganwme 5. 1)

2 | 3anmanue 6. a), n) | 3amanue 6. 0), B) | 3amanue 6. B), k) | 3aganue 6. r), 3)

Ha paboty B rpynmnax orBoxutcst 10 MUHYT, 10 HCTEUCHHIO KOTOPBIX MTPOMCXO-
IUT O0CyKAeHHe. YUHUTeNb JI0JDKEH CO31aTh B KJIacce TaKyl0 0OCTaHOBKY, YTOOBI




BCC I€TU BHUMATCJIIbHO BBICIYIIMBAJIN CBOUX TOBapI/IHICﬁ U BMECTC C TCM IIPOSB-
JIAJIN aKTUBHOCTbD.

3ananusa Ne7, 8 MOXKHO 3aJ1aTh Ha JIOM.

3ananue Ne 9. [Ipu BeIIIOTHEHUH TAHHOTO 3aJaHMs KeJIaTeIbHO ONUPAThCs Ha
00BsICHEHNE TeMbI B ydeOHHKe. 3aJaHue 1eIeco00pa3Ho BBHIMOIHATH HA JOCKE.
VYuaurens npu HEOOXOIUMOCTH MOXET JJaTh COOTBETCTBYIOIIEE HAIIPaBIICHUE:

HE 21 2 F78:910 1198110 _1:1:4:1:10 _ 40
2 8B4 53 15 A 79112, 111127 11111 11

2424624 24-(246) 248 2.4 8
%) 760560 60-(7-5) 602 51 3

3ananue Ne 10. SBnsieTcss OHOTHUITHBIM C MPEABLIYIIIUM, TOATOMY PEKOMEHI0-
BaHO B KaU€CTBE JIOMAILIHETO 3aJaHusl.

O06001eHns U BLIBOAbI: YUNUTEIh BHOBb BO3BPALAETCS K HCCIEA0BATEIBCKO-
My BOMPOCY ¥ HAIIOMUHAET JETSAM, YTO TPU COKPAIEHUU JIPOOeH cambIM paIfro-
HaJBHBIM SIBIISICTCS HAWTH HAMOONBIIUIN OOIIMA JEIUTENIh W COKPATUTh APOoOh Ha
HaliienHoe yncio. Emeé pa3 oTMedaercs BAKHOCTh COKpAIIEHUS IPOOEi.

3aaHus B y4eOHUKE YYCHHK JIOJDKCH BBITOJHUTH CAMOCTOSTENBHO, & YUYUTEIh
JTOJKCH J1aTh OIICHKY €ro JACSITCIbHOCTH.

OuennBanue

e Coxpaienue

YpoBHH
I 1 11T v
3arpyausaeTcs | MoKeT COKpaTuTh Jpodb Bermonusaer Coxkparias
MIPY COKpa- || O 9acTsIM, HO 3aTPYIHS- | CAMOCTOSTENBHO || JAPOOb, HCITOb-
MICHUH €TCsl BBITIOJTHUTB MOJIHOE | OOOMMH CIIOCO- | 3yeT panuoHalb-
JIpOoOeH. COKpAIICHHE. Oamu cokpariie- HBII METO/I.
HUE Ipo0H.







Ypok 11. Npusepenue ppobeit k obemy
(oguHakoBOoMy) 3HAOMeEHATENIO
(y4eOHHUK, cTp. 23)

Cranpapr: 1.2.4. BeIONHSAET BEIYUACICHUS C ACCITHYHBIMUA H OOBIKHOBEHHBI-
MH JIPOOSMH.

Pe3yabrart 00yueHnusi:
[TpuBoauT APOOH K OAMHAKOBOMY (00IIEMY) 3HAMEHATEITIO.

®opma padOThI: KOJUIEKTUBHAS U B TPyMIIax
MeToabl paboThi: MO3roBas araka, 00Cy X IeHHe

Pecypcenr: yueOnuk, UKT obopynoBanue, paboune JTUCTHI

Xop ypoka

IMocTanoBKka MpodsieMbl: YUHUTENb 3alUCHIBACT HA JIOCKE JPOOH % u % Vue-
HUKHU JIOJDKHBI 3alMcaTh ApoOH, paBHBIE 3aJaHHOW. Ha nocke MOXKET TOSBUTHCS
CJIeMYIONIas 3alUCh:

3.6 9 18 21 27 5 10 15 20 25 30
478 12 24 28 3670 6 12 18 24 30 36

VYuyaruecs: JO/DKHBI U3 3aJIaHHBIX JpoOeil BhIOpaTh JpoOM C OJIMHAKOBBIMHU
3HaMEHATEIISIMU:

3 6 18 27 5 10 20 30
4 12 24 3677 6 12 24 36

Takum 00pa3oM, MbI IPUBEIIN JPOOU K OIMHAKOBOMY (00IIEMY) 3HAMEHATEJIIO.
KoHeuHo, KOMMYeCcTBO TaKMX YUCel JUIs 3HaMeHaTelsl OyJieT OeCKOHEUHBIM U ca-

MO€ MaJI€HbKOE U3 HUX 12.

UccaenoBarenbeknii Bonpoc: Kak MOXXHO MPUBECTH K 00IIeMy 3HaMeHaTe-
JI0 ipoOu HanboJiee ya00HbIM CrIocodom?

Oo0bsicnenne yuutens: llocme MOCTaHOBKHM HMCCIEIOBATEIBCKOTO BOMPOCA
YYHTENb JIOIDKEH J1aTh HEMHOTO HH(POPMAIIUU O TOM, YTO TaKOe JOTOIHUTEIbHBIC
MHOYHTEJIH JUISl IBYX 3a/IaHHBIX JIPOOCH.

HyxHo o0paTuth 0co00e BHUMaHMe Ha cjedylolue MOMeHThbI. YacTo npu
pEIIeHUH JETH IOITyCKAIOT CIEAYIONIUe OIMMNOKK: OHH MOTYT YHCIUTENb YMHO-
JKUTh Ha JOTOJHUTENBHBI MHOXHTEIb, IPH 3TOM 3a0bIB PO 3HaAMeHaTesb (Obl-
BaeT ¥ Ha000POT). YUUTENb JOJDKEH COCPEAOTOYNTh BHUMAHHE JIETel Ha TOM, YTO
Ha JONOJHHUTEIHHBIH MHOKHUTENh JIOJDKHBI 00SM3aTeNTbHO YMHOXKATHCS M YUCIIH-
TeNb, U 3HAMEHATEb.

27




5 7 .
Ha JOCKE 3aIlMCaHbl ,[[pO6I/I g nu E . Ka)K)_U:II/I YUCHHUK Ha OCHOBC 00BICHCHUS

YUUTCIIA BBIIOJIHACT MMPUBCACHUC K O6H_IeMy 3HaMCHATCIIIO.

ImMar I: [{nga mnanaeix apoGeit maxomuress HOK(8; 12). Pesymbrat, KoTOpBIH
JICTH TTOJTyYar, JOJDKHBI 3anmucarh Ha jgocke. HOK(S; 12) = 24.

Hlar II: [TomyueHHOE YUCIIO METUTCS HA KKIBIA 3HAMEHATellb. TakuMm oOpa-
30M, TIOJIYYaeTCs IOTMOJIHUTEIbHBIA MHOKHUTEIb JUIS KaKI0W APOOH. DTH MHOMKH-
TEJIM 3aMKCBIBAIOTCSA B CIEAYIOIIEM BUJIE:

SHPEE
s ' 12

HIar ITI: Kaxaeiii TONOJTHUTENBHBIA MHOKUTEIh YMHOXKAETCS HA YHCIUTEIh

U 3HAMEHATelIb COOTBETCTBYIOIIUX JpoOei. JleTn Ha JA0CKe MOIy4arT CIEHyro-

W pe3YIIbTAaT: 15 I/Iﬂ
HHHI PESYIBTAT: 5 0 M o4 -

Takum 00pa3oM, HAXOAUTCS HAMMEHBIINE 00U 3HAMEHATEIIb JABYX ApoOeii.

HpOBeIIeHI/Ie uccyaeaoBanmusi: MoxxHO pa3aciinTb KjiacC Ha 4 Tpynribl. 33,[[3-

Hue Ne | eTH BBITIOJHSIOT B TPyIax. Y HUX JOJDKEH IOJyYUThCSl TAKOW PE3yIIbTar:
1 25 9 90 2 40 17 8 24 96 5 1 4

D4 00" 10 100° 5 1007 20 100° 25 1007 125 25 100"

3ananmne 4. Taxke BBIIOIHACTCS B TPYIINaX.

I'pynna I: a), 6), B); ['pymnmna Il: 1), n), ¢); Ipynmna III: x), 3), n).

(B 3aBHCcHMOCTH OT ypOBHSI MOJATOTOBIEHHOCTH KJIacca, YUUTENIb MOKET IOJI-
TOTOBUTH U pyTHE 3aJaHNU5.)

OO6cyxaatoTcs pe3ysbTaThl.

TBopueckoe npumenenne: 3aganue NeS. Dto 3ananue, Oyayun TBOPUYECKUM
IMPUMCHCHUCM, MOXKET OBITH BBIITIOJIHEHO ydaluMuca CaMOCTOATCIIBHO.

a) Bompoc: Moxer in HanGonpInii 0O 3HAMEHATENb ABYX HaTypajbHBIX
yucen a u b (a > b) 6b1Th Oonbiie ux paznocru? HO/(a,; b) > a — b? oOcyxnaercs
yueHukamu. M3BecTHo,uTo HaumMeHsblee 3HaueHue HOJL (a,; b) MmoxeT ObITh paB-
HO 1, a HauOoJbIIee — OHOMY U3 3THX uucel ( (a > b), ecnu a xkparHo b). Uccre-
IYIOTCs Bce ciydau. Hampumep, pasHOCTh ABYX MocienoBaTenbHbIX yncen, HOJJ
KOTOpBIX paBHO 1, paBHa 1. B atom ciiyuae HOJI (a; b)) =a — b.

B o6mem cnyuae, ecniu HOJl (a; b) = ¢, T0 a = mc u b = nc. U torma
a—b =mc—nc = c(m — n). 3naunt, HO/l(a, b) > a — b HeBo3moxHO. CiemoBa-
tenbHo, HOJl(a, b) <a - b.

0) Borpoc: MoskeT Jin HauMeHbIliee 001Iee KpaTHOE JIBYX HATypaJbHBIX YHCEI
Ob1Th MeHblIe ux cymmbl? HOK(a, b) < a + b? Takike caMOCTOSITEIBHO UCCICTY-
eTCsl yUCHHKaMH, U pacCMaTPUBAIOTCS BCE CITydaH.

O0001meHnss U BBIBOABLI: YUUTENb €€ pa3 HATIOMUHAET JETSIM, KaK MOXKHO
MPUBECTHU APOOU K OMHAKOBOMY (0O0IIIeMY) 3HAMEHATEJIIO.



OuenuBanue
e IIpuBenenue K o01IeMy 3HAMEHATEJII0

YpoBHu
| 1I 111 v

3arpynHsieTcst HaxoauT monoaHuTeNb- ITpuBoaut ITpuBoaut
NP TIPUBEICHUN HbIE MHOXXUTEJIH, HO JIpoowu ¢ JIpoOH parmo-
JIPO0OEH C pa3HbI- || 3aTPyIHSICTCS MPH MPUBE- pa3HBIMU HaJbHBIM
MU 3HAMEHATEJIS- | ICHUH JpOo0Oeli C pa3HbIMHU || 3HAMECHATEIIS- METOJIOM K

MU K OOIIeMy || 3HAMEHATEJISIMU K O0IIeMy | MH K 00IIeMy o0memMy

3HAMEHATEIO. 3HaAMEHATEIIO. 3HAMEHATEJII0. || 3HAMEHATEIIIO.

Ypoku 12-13. CpasHeHue gpobeit ¢ pasHbIMM 3HAMEHATENSIMH
(y4eOHHK, cTp. 25)

Cranngapt: 1.2.4. BeITIONHSAET BBIYNCICHUS C ACCATHUIHBIMUA M OOBIKHOBECHHBI-
MH TPOOSIMH.

Pesyabrart 00yueHust:
CpaBHHBaET IpoOH C pa3HBIMUA 3HAMECHATEIIIMH.

®opma padoThI: KOJUICKTUBHAS U B TPYTIITaX
MeToabl padoThI: MO3roBasi aTaka, 00CYK/ICHHUE

Pecypcenr: yueonuk, UKT obopynoBanue, paboune JIMCTHI

Xop ypoka

IMocranoBka npodjembi: 3 kypca Maremaruku V Kiacca ydalludecs: yxKe

3HaKOT, KaK CpaBHUTb IIpO6I/I C OAMHAKOBBIMHU 3HAMCHATCIISIMHU. VYuurens 3ammchl-

5 8 13 13
BaeT Ha JIOCKe ApoOu o u E; ) u R OH BBICTYIINBAET MHEHUSI YICHUKOB O

TOM, KaK MOKHO CPaBHHTB JJaHHBIC JpoOu. JleTr caMu MpUBOJST HECKOIBKO TPH-
MEpOB Ha CpaBHEHUE JPO0ei ¢ OIMHAKOBBIMH YHCIUTEISIMU MM 3HAMECHATEIISIMH.

UccnenoBarenbekuii Bonpoc: Kak cpaBHUTH IpoOU C pa3HBIMU 3HaMEHATe-
JIsMu?

IIpoBenenne ucciegosanusi: Knacc nenurcst Ha 3 Tpynmsl.
9 13

Zog=

16 21
3 51 18 "

55 III rpynmna: GRATE [IpencraBuTens Kax a0 TPYIIIBI OIXOIUT K YUUTEIO,

KOTOpBIN AAET KaX10M IrpymIe ClIeayomue 3a1aHus:

9
Kaxxmas rpymima nomkHa cpaBHUTH ApoOu: | rpymma: ; I rpynma: T




I'pynna I nomxHa cpaBHUTH JpodH, TPUBEAS UX K 00IIEeMy 3HAMEHATEITIO.

I'pynna Il gomkHa cpaBHUTH JpOOM TaK: YUCIUTENb MEPBOH APOOH yMHOXKA-
€TCsl Ha 3HaMeHaTellb BTOPOM, a YUCIIUTEIb BTOPOM HA 3HaMeHarenb nepBoil. Ilo-
CJIe Yero CPaBHUBAIOT MOITY4YEHHBIE TPOU3BEICHHUS.

I'pynna III: nomkHa cpaBHUTH Apodu mo npasuity 1l B yueOHuKe, T.e. CpaBHUTH
IBe IpoOu, y KOTOPBIX Pa3HUIA YHCIUTEINS U 3HAMEHATENsl — OIMHAKOBOE YHUCIIO.

IIpencraBuTenu Kaxmoil rpynnsl BO3BPAILAIOTCA HA CBOM MECTa U MOSCHSIOT
3a/laHus YieHaM cBoed rpymmnsl. Ha 3To oTBoguTCs 2—3 MUHYTHI.

HccienoBanue: mocie BbIIOJHEHHS 33JaHUI OPraHU3yeTCsl 0O0CYyXIEHHE.
ITpu mpoBeAECHUH HCCIIEIOBAHUS LIEIECOO0Pa3HO MPUCYTCTBHE NPEACTaBUTENCH
apyrux rpynmn. llpe3eHTanuio rpynmsl OpeAcTaBiseT Jr000H yJacTHHK, HO KTO
MMEHHO, JIOJKHO OBITh OOBSIBJICHO 3apaHee. Y YUTeNb JOJDKEH TOOUTHCS TOTrO, YTOo-
ObI I€TH U3 PA3HBIX TPyl BHUMATEIFHO BHICTYIINBAIN NPE3EHTALMN TOBAPUILIEH
U TIPY HEOOXOAMMOCTH 3a/1aBajId BOIPOCHL. Takum 00pa3oM, MoIydaercs, 4To yde-
HHKH Y3HAIOT Pa3InuHbIe CIIOCOOBI CPABHEHUSI APOOEH ¢ pa3HBIMU 3HAMEHATEIISIMU.

O0600meHns U BHIBOABI: YUHUTENb €€ pa3 0000IIaeT BCce TPH criocoda cpas-
HEeHWUs1 IpoOeli ¢ pa3HBIMH 3HAMEHATEIISIMH.

TBopueckoe nmpuMenenue: 3aganne Ne 15 B yueOHUKE TPEIyCMOTPEHO IS
CaMOCTOSITETTFHOTO PEIIEHHs C TOH LEeNbI0, YTOOBI POBEPUTH, KaK yUaIIHecs MO-

TYT IPUMEHUTH BCE, UTO OHM y3HAIH B MIPOIECCE YPOKa!
1 1 1 4 1 5
a) [IpuBomum nmpobu — m — k 3Hamenaremo 20. [Momyunm: — = —; — = —.
) Hpusomm apobu < 1 YIS T 2001 T 20
Bwmecre ¢ Tem, 3TH 1poOn MOXKHO mpuBecTH K 3HameHarento 40. Torma momyanm

8 10 9
0 u 20 TENepb BUIHO, YTO MEXYy STUMHU APOOSIMHU HAXOAUTCS JPOOb 0 3Ha-

1 1
YUT, 9T IPOOH HAXOIUTCS ¥ MEXKIY IPOOSIMH 3 u 7
OIHOTHITHEIE 3aJaHHS MOXKHO MTPEIJIOKUTE B KAYECTBE JIOMAITHEH PaOOTHI.
OueHnuBaHue

* CpaBHeHHe

YpoBHu
| I 11 v
CpaBHHBaET CpaBamBaet | CpaBHHBaAET [Ipumenser
OTHOCHUTEJILHO JIpoOH mpH Jpodu ¢ > eKTHBHBIH cr0c06
IIPOCThIC HpO6I/I. IIOMOIITHN OG’LHCHCHI/IGM. IIpY CPAaBHEHUHU I[p06ef/'1
MTOJICKa3KH
YUUATEI.




Ypoku 14-16. Cno>xeHue u BbluntaHue ppobeit
C PU3HbIMK 3HAMEHATENSIMHU
(y4eOHHuK, cTp. 27)

Cranpapr: 1.2.4. BeIonHSAET BEIYUCICHUS C ACCITHYHBIMUA H OOBIKHOBEHHBI-
MU IPOOSMH.

Pesyabrart 00yueHnusi:
CxItagpIBaeT ¥ BEIYATACT IPOOH C Pa3HBIMU 3HAMEHATEISIMHU.
®opma padoThI: KOJUIEKTUBHAS U B TPyIIIax
MeToabl paboThi: MO3roBas araka, 00CyKIIeHHE
Pecypchi: yueOHUK, paboYre TUCTHI

Xop ypoka
IlocTanoBka mpodJeMbl: YUHUTEIb MPOCUT ACTEH MPOKOMMEHTHUPOBATH pe-
5 4 13 7
LICHUE JIByX MPUMEPOB, 3alIMCAHHBIX Ha JIO0CKE §+§; ITRETE OH BBICITyIIHBaET

MHEHUS JETeH, KOTOPBIC 3alMMCHIBAIOT Ha JIOCKE PE3YIIbTaT.

HUccnenoBarenbekuii Bompoc: MoKHO I CIIOKUTHh M BBIYECTh APOOU C pas-
HBIMH 3HAMEHaTEIIMU?

IIposenenne ucciaenoanusi: Ha 3ToM sTame rpynmbl BBHITOIHAIOT 3aaHUs
Ne 1, 2, 3 u3 yueOHmMKa. MOXKHO OpPraHHM30BaTh 3TO B BUJIE COPEBHOBAHHS. Y4acT-
HUKHM KOMaH]I 10 OJHOMY 3allMChIBAIOT PELICHUSI NPUMEPOB. BriurppiBaeT KoMaH-
Jla, KOTopast O0JIBIIIEe BCEX MPABMIIHHO BHITIOTHUT 3aaHUS.

IIpe3enTanus: Kaxnas komManna npoBOOUT MPE3CHTALMIO BBINOJIHEHHBIX 3a-
nanuil. [To okOHYaHHWM TIpe3eHTalrid BECh KJIAcC JIOJKEH MOHATb, YTO JJIS CIIO-
JKEHHSI WIH BBIYUTAHUS APOOel ¢ pa3sHBIMH 3HaMEHATeISIMH WX HaJIO MPUBECTH K

0011eMy 3HaMEHATEINO.
3ananue Ne3. Ilpu BBINOJHEHUM STOTO 3aJlaHUSI YUYEHUKH JOJKHBI CHaudasia
COKpaTuTh ApOOW M TOJBKO MOCIIE 3TOTO MPUBECTH MX K 0OIIeMy 3HaMEHATello.
Taxoit crtoco0 permreHns HanboJee palMoOHAICH I 3aJaHIi TaHHOTO THIIA.
25 45 5 3 5 12 1
a) —+t—=—+-—=—+—=1—;
80 60 16 4 16 16 16
36 12 350 3 3 7 12 30 35 7
300 40 1000 25 10 20 100 100 100 100
42 20 28 7 5 7 32 4
B) —+———:—+———=—=—.
120 32 160 20 8 40 40 5
Ha BTopoM ypoke paccMaTpuBarOTCs 3aJaHUs 110 NPUMEHEHUIO 3HAHMM, MO-
JyYEHHBIX Ha IepBoM ypoke. Jliist aToro npennazHadens 3ananus Ne 6, 7, 8, 9, 10.

Ha tperbeM ypoke peKOMEHIYETCsl PaCCMOTPETh PELICHUE 3ajad, Tae MpH-
MEHSIETCSI CIIOKEHHE W BbIUMTaHUE ApoOei ¢ pa3HbIMU 3HaMeHaTtensiMu. Paboty
MOKHO OPraHM30BaTh KaK B TPYIIAX, TAK U CO BCEM KIIACCOM.




Hy:xHo 0o0paTuTh 0c000€ BHHMAaHHE Ha CJEIyIONIMe MOMEHThI: HanGois-
1Iee 3aTpyJHEHUE JIETH UCTIBITHIBAIOT TIPH PEIIeHUH 33/1a4 Ha OacCeiHbI M TPYOBI.
Hano nobuthcest, 9T0OBI ISTH YCBOWIIU, KaK HAWTH, Kakas 4acTh OacceliHa Haroj-
HUTCS WX OTIOPOXHUTCS 3a 1 "ac. J[ist 3Toro B yueOHHKe CHadama paccMaTprBaeT-
cs 3a7a4a «a». CHauana meaaror JOJDKeH, pelias 3a/laHue IMMyHKTa a) UCCIICA0BaHMs,
HAy9IUTh YICHUKOB, KaK HAaHTH 00BEM BOIBI, TIOCTYNHBIICH B Oaccein 3a 1 gac 1o
OJIHOI TpyOe, 3aTeM MoKa3arh, KaKyr 4acTh OacceliHa COCTaBUT ATOT 00BEM BOJIBL

B 3aganum Ne 14 ygamuecst TOJDKHBI MMOHATH, UTO TaK Kak 0acCeH OTOPOXK-
HseTCs ObICTpee, YeM HATIOIHSIETCS, TO OacCeliH HUKOTIa HE 3aIllOJTHUTCS.

OuennBanue
e Ilpumenenne

YpoBHu
I 11 11 v
3arpynnsiercs | [IpuBogut apobu k || CkuaneiBaet u || Ilpumensier paumo-
IIPH CIIOXKeE- o0mieMy 3HaMeHa- BBIYHATAET HaJBHBIN CII0C00 Tpr
HUM U BBIYM- | TEJI0, HO HE MOXKET | APOOM C pa3Hbl- || CIOKECHWU W BBIYUTA-
TaHUM APO- | BBIIOJHUTDH BBIYKMC- || MM 3HAMEHaTe- | HUM APoOeil ¢ pa3Hbl-
oeit. JICHHS 10 KOHILIA. JSIMH. MU 3HAMEHATEJISIMU.

Ypoku 17-18. Cno>keHue U BbIYMTAHME CMELLIAHHDbIX YUCen
(y4eOHuK, ctp. 30)

Cranpaprt: 1.2.4. BIonHsSeT BEIYUCICHUS C JECATUIHBIMA U OOBIKHOBCHHBI-
MU JAPOOSIMH.
Pe3yabTart 00yuenusi:
CkJ1a/IbIBaeT ¥ BEIYUTACT CMEIIaHHBIC YUCIIA C PA3HBIMUA 3HAMEHATEIISIMU.
®opma padoThI: KOJUIEKTUBHAS W B IPpyIax
MeToabl paboThi: MO3roBas araka, 00CyKIIeHHE
Pecypcenr: yueOnuk, UKT obopynoBanue, paboune JTUCTHI

Xop ypoka

. 5 1
IlepBoblii ypok: Yuutens Ha JOCKE 3aIHCHIBAECT BBIPAKECHNE 2E+3E u 00-
paiaercs ¢ BOIPOCOM K Kiaccy: «YTo 3To 3a yucia ¥ KaK MOXKHO BBIIIOJIHUTH 3TO
nerictBue?». M3 xypca V kiacca ydammecst y)Ke yMEIOT CKJIa/IbIBaTh U BBIYUTAThH
CMEIIaHHbIC YHCIIa C OJMHAKOBBIMU 3HaMeHarelsiMu. [lociie Toro, Kak JeTH BBI-
CKa)XyT CBOE MHEHHME M KTO-TO M3 HHX CZAEJaeT Ha JOCKE COOTBETCTBYIOILYIO 3a-
IHCh, YUUTEINb 3a1a€T HCCIIEIOBATEILCKHI BOIPOC.

HccaenoBareabckuii BOIIPOC: «Kak MOxHO CKJIaabIBaTb M BBIYUTATb CMEC-
HTaHHBIC YMUCJIa C pa3HbIMU 3HAMCHATCIISIMU B ILpO6H01>i qacTu?»



IIpoBenenne uccaenoBanus: Kinacc nenurces Ha 4 rpynnsl. Kaxxoi rpymnmne na-
&rcst pabounii JHCT:

Hwmxe gaérest mpumep pabodero nucra.

IIpumep pabGouero ucra

L. I[J'IH CJIOKCHHWS CMCIIAHHBIX YUCECIT HA0:

1) JPOOHBIE YaCTH 33/IaHHBIX YUCEIT;

2) LIEJIbIE YACTH CMEIIAHHBIX YMCEJI, a 3aTEM
JIpOOHBIE YaCTH;

3) ecnu qpoOHAast 4acTh MOIYYSHHOTO Yncia Oyner , TO €€ HaJo Tpe-

BpAaTUTh B Ipobb 1 K 1ICJIOi YacTH.

I1. 3anonHuTE MPOIMYCKU:
a) 2%+71=D+E+izﬂl
5 10 10 10 10
0) 6Z+3i:I:I+E+E:I:I+—:IZI31 :[:IE|
8 12 24 24 24 24 24
B) 91_52:9Q_SE:DE_5QZDQ
2 17 O O 0O 0O 0O

I11. ITpeBpaTnTe AECATUUHYIO APOOb B OOBIKHOBEHHYIO U BHITIOIHHUTE CIOXKEHHE:
a) 3,25+12 3 =
11
13

N 1857765+ P

1. /Iy1s1 BIUMTAHUS CMEIIAHHBIX YUCEN HAJIO:

1) JpOOHBIE YaCTH 3aJaHHBIX YHCEIT;
2) LIEJTBIC YACTH CMEIIaHHBIX YUCEIT

5
3) 13 IeTI0M YacTH YMEHBIIAEMOTO, IETyI0 YacTh
BBIUMTAEMOTO, U3 APOOHOI YacTH yMEHbB-

IaeMOT0, APOOHYIO YaCTh BBIYUTAEMOTO.

I1. 3anonHuTe NPOMYCKU:
a) 1§+9i:|21+9+i:|:]H
6 12 12 12 12
o silisl 0B B g ¥ oo
14 21 42 42 42 42 42
B) 191—152:199—159:I:lE—ISE:I:lE
3 7 a o ad o ad

II1. IIpeBparuTe fHECATHUHYIO APOOL B OOBIKHOBEHHYIO U BBIIIOIHHUTE CIOXKCHHUE:
3
a) 5,15+7—=
25
3

V) 121—79,5= /
31




ITpencraBuTens KaX 01 TPYIIIBI 3aIUCHIBACT CBOE 3a1aHKE Ha JOCKE M 00CyXka-
T pelIeHUe. 31eCh YUCHHUK OT/CISET Leble U IPOOHBIC YacTH, IENIbIC YaCTH OTICITb-
HO, JIpOOHBIC YacTH, MPUBEIS K OOIIEMy 3HAMEHATEII0, OTACIBHO CKIIA/IBIBACT I
BbIUMTACT. BO Bpemsi pe3eHTaluii y4uTellb MOXKET JIaTh HEOOXOIMMbIC YKa3aHHsI.

Takum 06pa30M, BBITIOJIHMB BBIIICYKA3aHHBIC 3adaHUs, YUCHHUKU BBISICHAIOT,
KaK CKJIaAbIBATb U BbIYUTATh CMCIIAHHBIC YK CJIa C Pa3HBIMU 3HAMCHATCIISIMU.

3ananue Ne 6. Berancnuth, cHauama oOpaTuB JIECATUYHBIE TPOOM B OOBIKHO-

BCHHBEIC.
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Bropoii ypok: Ha 3ToM ypoke pexkomMeHyeTcs BBITOMHUTH 3aaaHus Ne 9—16

U3 y4eOHHKA.

3amanne Ne 9. D10 3aganne peKOMEHAYETCsl OpraHU30BaTh B (hOPME COPEBHOBA-
HUS MEXIy KOMaHaamu. B pesynbrare pacrnonioKeHHs OTy4YeHHBIX OYKB B TIOPSiI-
K€ HOMEPOB 33/IaHHBIX TIPUMEPOB, AETH Y3HAIOT UM a3epOaiiKaHCKOTO Y4EHOTO.

3ananue Ne 10. 310 3a1aH1e PEKOMEHIOBAHO B KAYECTBE CAMOCTOSITEIIHOM pPaOOTHI.
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3ananmne Nell aHanorudHo mpenblaymuM. Ero pekoMmeHmyeTcst 3anaTh Ha
oM. 3aganust Ne 12, 14 u 16 BeINOIHSIOTCS B Kilacce, a 3aaanus 13, 15, T.K. oHH
SIBIITFOTCS] OMHOTHUITHBIME, MOJKHO 3371aTh HA JTIOM.

3ananme Ne 12. Permenne JaHHOM 3a/1auu KeIaTeIbHO H300pa3uTh B BUIEC MOJIE-
JIF, COOTBETCTBYIOIIIEH YCIIOBHSM:
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Pemenne: Cravana MOXKHO HaWTH, CKOJIbKO K MaHaapuHoB B III smmuke. J{ms
3TOr0 U3 OOIIET0 KOJIMYEeCTBA MAHIAPHMHOB BBIYMTAIOT KOJUYECTBO MAaHJIApUHOB B

I u II smmke BMecTe: 9 ; 9 " "
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Taxum ke 00pa3oM HaAXOUM KOJIIMYECTBO MaHIAPHHOB B | s1mKe:
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Tornma mangapuHoB Bo 1 situke Oyer: 28§ -12= 16§ KI.
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O0o0mennsi 1 BbIBOABI: O000WIAIOTCS NpaBWiIa CIOKEHUS W BBIYUTAHUS
CMEIIaHHBIX YHCEIl. 371eCh 0c000¢ BHUMAHUE YACISICTCS YaCTHBIM CITydasiM.

HyxHo o0patuTh 0co00e BHHMaHHe Ha cieayroiiue MoMeHThI: Ciydau,
KOT/Ia TIPH CIIOKEHUH B JPOOHOI YacTH MoiTydaeTcsl HempaBuiIbHast APoOb M, KOT-
Jla TP BBIYUTAHNN B YMEHBIIAEMOM IpOOHAS YacCTh MEHbIIE JPOOHOMN JacTH BbI-
YUTAEMOT0, JTOJDKHBI HAXOAUTHCS TIOZ 0COOBIM KOHTpoJieM yuuTens. Kak mpaBu-
JI0, 5TH MOMEHTHI HanboJee TPYAHBI AJIs1 IOHUMaHHS yYaluXcsl.

OuenuBanue
* BpinosgHeHue
YpoBHH
I 11 I v
3arpyaHsIeTCS TIpH CkampIBaeT CaMOCTOSATEIIBHO [Ipumensier
CIIOKEHUH U CMEIIaHHBIC YHCTA | CKJIAIbIBAET U paIoHaTbHBIN
BBIYUTAHUHU C pa3HBIMHU BBIYNATAET Croco0 mpu
CMEIIaHHBIX 3HAMEHATEISIMHU CMEeINIaHHBIe CIIO)KEHUH H
YHCeIl C pa3HBIMHU || IPOOHOM YacTH, | 4HCia ¢ Pa3HBIMHU BBIYATAHUH
3HAMEHATEISIMH B || HO 3aTPyAHSETCS | 3HAMEHATENISIMHA B CMEIIaHHBIX
JIpOOHOW YacTH. | NpH BEIYUTAHUH. | JPOOHOW YACTH. | HYHCEIN C pa3HBIMH
3HAMEHATEIISIMHU.

Ypoku 19-20. YmHo)KeHue gpobent
(y4eOHHuK, cTp. 33)

Cranngapt: 1.2.4. BeITIOMHSAET BBIYNCICHUS C AECATUIHBIMA M OOBIKHOBEHHBI-
MU APOOSMHU.
Pesyabrart 00yueHnus:
YMHOKaeT OOBIKHOBEHHBIC JIPOOH.
®opma padoOTHI: KOJUICKTHBHAS U MHJIUBUyalbHas paboTa
MeToabl padoThI: MO3roBasi aTaka, 00CYKIeHHE
Pecypcpl: yueOHUK, paboYre JTUCTHI

Xop ypoka

Ha nepBoM ypoke y4uTeNb MUIIET Ha JOCKE CYMMY, COCTOSIIYIO U3 OHHAKO-
BBIX CJIaraeMbIX-ApO0eii.

333 3 3
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I[J'Iﬂ HaXO0XKACHUSA CYMMBbI K JOCKC BBI3bIBACTCA YUCHUK. KOHG‘-IHO, TaK KakK 3TO
I[pO6I/I C O6HII/IMI/I 3HAMCHATCIIAMU, TO YUYCHHUKAM HE€ COCTABUT TpPYyJda BBIIIOJIHUTH

15
CJIOKCHHUC. HOHy‘IaCTCﬂI Z Ha CJICAYIOUIEM 3Tare y4uTe/ib Npeajaaract 3amu-

CaTb CYMMY OAHWHAKOBBIX CJIaracMbIX B BUJC MPOU3BCACHHA. Ha JOCKE IMOABHUTCA

CIIeyIomas 3aImch: %5 :%. YunTtens crpammuBaeT y YISHHKOB, Kak Oblia yM-
HOXEHa JIpo0b Ha HaTypaJlbHOE YMCIIO. Y4Yallluecs BBICKA3hIBAIOT CBOE MHEHHE.
Taxum 00pa3om, y4uTenah JOOMBAETCS TOTO, YTO YUYSHUKH CaMHU HaXOAST MPaBUIIO
YMHOXEHUS! IpoOu Ha HATypalbHOE YHUCIIO.

Jasee ucciaenyercs Bonpoc: Kak yMHOXHTBH JBe OObIKHOBEHHBIE Ipodu? B
3aBUCUMOCTH OT YPOBHS MOJITOTOBIEHHOCTH KJlacca YUUTEIb MOXKET 3TOT BOIIPOC
3aJarh JJIs CaMOCTOSTEIBHOIO pacCMOTpeHUs. B 3ToM cilyuae OH Harpasiser Je-
ATEIBHOCTD YUAITUXCS.

Bropoii ypok HY>XHO TTOCBATUTH 3a7a4yaM, B KOTOPBIX HUCIOJIB3YETCSI YMHOMXKe-
HUE OOBIKHOBCHHBIX ApPOOCH. 3/ech HALUIM OTPaKCHUE 3aJlaud Ha HAXOXJICHUE
JacTH OT YHCJIa, KOTOPBIE U3yJaauch B V Kjlacce, a TAaK)Ke BBEACHBI JOITOTHUTEITh-
HBIC PA3BUBAIOIINE 3aJ[aHHS.

OuenunBaHue

e BpInmoaHeHue

YpoBHu
I I I v
ITonnmaeT npaBuiio YMHO)aeT CamocTosTeNb- Haxonur
YMHOXEHHUSI IpoOu Ha IpoOu, HO HO HaxOJUT MIPOU3BECHIE
Ipo0b, HO HE MOXKET 3aTPYIHSACTCS B || TpOM3BENEHUE | ApoOei paruo-
MPUMEHUTH. COKpAIIIEeHUH. Tpo6ei. HaJIbHBIM
METOJIOM.

Ypok 21. YMHO>XKEHMEe CMELLUaHHbIX Yucen
(y4eOHuK, cTp. 35)

Cranpaprt: 1.2.4. BIonHSEeT BEIYUCICHUS C JECATUIHBIMA U OOBIKHOBCHHBI-
MU JAPOOSIMH.

Pe3yabrar 00y4yeHus:
Haxoaut npounsBeneHue cMemaHHbIX YUCEIL.

®opma padoThI: KOJUIEKTUBHAS U B TPYMIAX
MeToabl padoThI: MO3roBasi ataka, 00CYKIeHHE

Pecypcewbl: yueOHUK, pabodme TUCTHI



Xop ypoka

IMocTanoBka npo6aembl: Kak n3BeCcTHO, YTOObI HAUTH MTPOU3BEICHUE CMEIIIaH-
HBIX YHCEJ, HEOOXOMUMO WX OOpaTUTh B HEMPABWIBHBIC MPOOH. YUHUTEIh JTOJDKCH
c/eaTh TakK, YTOOBI YUEHUKH CaMH MPHIILIA K 3TOMy TpaBuity. s storo mocra-
TOYHO JIaTh HampaplieHne uccienoBaHus. OOpaleHne CMENIaHHOTO 4YhCiia B He-
MPaBUIIBHYIO JIPO0b YYCHUKH M3ydasid B V KJlacce. YUHTENb Ha JIOCKE 3alTUChIBACT
HEKOTOPOE CMEIIAHHOE YKMCJIO U MPOCUT MEPEBECTH €r0 B HENPABUIILHYIO JIPOOB.
Y4eHUKH BBITOIHSIOT 3TO 3a/iaHue. Jlanee yuureb mUIIeT o0pa3ioBoe 3ajaHue Ha
HaXOXKICHUE TIPOM3BEACHIUS IBYX OOBIKHOBEHHBIX Apobeii. [Tocie HaxoXaeHus 3To-
TO TIPOM3BEACHNS OH 3aMEHSICT OJIUH M3 MHOKUTEIICH CMEITaHHBIM YHCIIOM.

HccaenoBarenbckuii Bonpoc: Kak HaxXxoauTcs MPOW3BEACHUE CMEIIAHHBIX
qucen?

IIpoBenenne uccaenoBanusi: Kitacc pazousaror Ha rpynnbl. Kaxaoi rpyrme
HAJI0 BBIMOJTHUTH NEpBBIA MyHKT 3amanust Ne 1. Kaxxgas rpynma mo odepenu je-

MOHCTpUpYeT perieHue. [Ipy BBITIOIHEHUN 3a/IaHusI CMEIIaHHbBIe Yrcia obpara-
IOTCSl B HETIpaBWIIbHBIE TpoOH. PesynpraTel 00CyXaatoTcs.

Teopyeckoe npuMeHenue: s 3TOro 3Tana ypoka npeyCMOTPEHbI 3aJaHUA
Ne2,3ud4.

3ananue Ned4: [lo ycnoBuro Mama OJJHa OYHMCTHT KapTodenb 3a 6 MUHYT, a
nmoub — 3a 18 munyT. Torma:

1 1
a) 3a oIHy MUHYTY MaMa BBITIOTHUT ¢ 1acTh paboThI, a 104b — 13 1acTh;

1 1 4 2
0) Pabotas BMecTe, 32 | MEUHYTY OHHU BBITIOTHST g+§ =13~ g Jacmb paboTHI;
2
B) Ecnit 3a 1 MUHYTY OHUM BMeCTE OYHCTST g HacTh KapTodens, To BCio padoTy
OHH 3aKOH4YaT 3a 4,5 MUHYTHI.

Hy:xHo o0paTuth 0c000e BHUMaHHE Ha cieaylouue MoMeHTbl: Hanbomnee
YacToO JIETH NPU YMHOKCHUH 3a0BIBAIOT NIEPEBOIUTH CMEIIAHHOE YMCIIO B HETpa-
BUJIBHYIO JIpOOb M BBITIONHAIOT YMHOKEHHE TakK ke, Kak ciokeHue. Llemyro gactp
YMHOXAIOT Ha LIy, APOOHYI0 4acTh — Ha poOHyo. [losTtomy yuurens nomkeHn
yKa3aTb BaXXHOCTb 0OpAIlEHHs] CMELIAHHOTO YHCIIa B HEMPABUIBHYIO IpOOb.

O0001mennst U BLIBOABI: YUUTENh HA TIPUMEPax emé pa3 OOBSCHACT, KaK yM-
HOXAaTh cMelIanHpie yucia. OH emé pa3 oOpaiaeT BHUMaHUE JIeTel Ha TO, 9TO IS
3TOTO HEOOXOAMMO TIPEICTABUTH CMEIIIAHHOE YHCIIO B BUJIC HETIPABUIBHOM APOOH.

OuenuBanue

e IlpumeHnenune

37




YpoBHHn
| 11 11 v
[Ipu ymHo- IIpespamiaer cme- CamocrositensHo | Haxogut mpounsse-
JKEHHUH IIIaHHBIC YKCTIa B HaXOJHT IIPOU3BE- ACHNE CMCIIAH-
CMELIaHHBIX HENPaBUIbLHBIE JIEHUE CMEIIAHHbIX e L G D ()
panoHaIbHBIM
YHCeJI IeNIaeT | IpoOu, HO 3aTpy/IHs- YHCE.
METOZOM.
OWMOKU. || €Tcsl IPU YMHOKCHHUH.

Ypok 22. BzaumHo obparHbie uucna
(yueOHMK, cTp. 36)

Cranpaprt: 1.2.4. BImonHSIEeT BEIYUCICHUS C JECATUIHBIMA U OOBIKHOBCHHBI-
MU APOOSIMH.

PesyabTart 00yuenusi:
Haxomut ymcia, oOpaTHbIC 3aIaHHBIM.

®opma padoOTHI: KOJUIGKTUBHAS U B TPyIIIax
MeTonbI padoThI: MO3roBas aTaka, 00CYK/ICHHE

Pecypcebl: yueOHUK, pabodme TUCTHI

Xop ypoka

IMocTranoBka npodJemMbl: YUuTeah JOKEH MPEAIOKUTh TAKUE 3aJaHuUs, YTO-
OBI IPOU3BEACHNS HEKOTOPBIX YHCEN OKA3aJINCh PaBHBI 1. 3aMaHus BBHITIOMHSIIOTCS,
PE3yNBTaThl 3aIMCHIBAIOTCS HAa JIOCKE. YUHUTENb, 00CYXXIas ¢ yUYeHHUKaMH IOJTy-
YEHHBIE PE3YNIbTaThl, OTOMPAET W 3alUCHIBAET B CTOPOHE T€ 3a/IaHUs, PEe3yJbTar
KOTOPBIX paBeH 1.

UccnenoBarenbcekuii Bonpoc: Kakue cBoiicTBa MPUCYIIH STUM JIPOOSM?
Yuurens pa3naét padoune JUCThI, HA KOTOPBIX 3alIMCAaHO HECKOJIBKO YHCEs, U
npejyiaraeT HalTH JUIsl KaKJI0ro U3 HUX oOparHoe uucio. Hampumep, mist %; 3;
0,5; > U T.JI.
8
Jlo BHUMaHUSI YYCHUKOB JIOBOJUTCS OTCYTCTBUE OOPATHOTO YUCITY HOJb.,

3amaHusl BBRITONTHSIIOTCSA. B odepeaHslx pabounx JIMCTax KOJUYSCTBO 3aJaHUi

HECKOJIbKO YBCIHUYCHO.




IIpumep pabGouero aucra:

/Z[J'IH 3alaHHbIX YHCCJI 3aITH-
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HaiinnTe mapel B3auMHo obpar-  Berumcinte:
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Kak pesynbrar ormeuaercs, 4To, €CIM NPOU3BEIEHHUE JIBYX 3a/JlaHHBIX UYHUCEI
paBHO 1, TO OOHO W3 THUX YMCEN sABIsETCS 0OpaTHBIM JIpyroro. [IponsBenenue Ta-

a b
KHUX JABYX YHCCII B BUAC q)OpMyJ'ILI MOXKHO 3aIliucarb Tak: Z_

BAIOTCS B3aMMHO OOPaTHBIMH.

a

. Takue ynca Ha3bI-

TBopquRoe NMpUMEHEHUE: HHH 3aKpPCIJICHUA TEMbI PEKOMCHIYCTCS BBIIIOJI-

HeHue 3aganuii Ne 1-3.

3aganue Ne 2 peKOMEHIYETCs JUIsl CAMOCTOSITENIbHOTO BBITOJIHEHUSI.




OﬁOﬁHIeHI/Iﬂ M BBIBOJBI: YUHUTEIIb MMOABOAUT UTOT: MPOU3BCACHUC B3aMUMHO 00-
PAaTHBIX YMUCEJI paBHO SAUHUIIC, 4 3TOT (1)aKT ypouaceT peuicHUC MHOTUX IPUMEPOB.

OuneHnunBanue
e BrinmosHeHue

YpoBHH

| 11 I v

Haxomut obparnoe | Ompenens- || [Ipumensier npous- || [Ipumensier paumo-

YHCIIO, HO 3aTPyId- | €T B3aUMHO | BEIEHHUE B3aUMHO | HAJIBHBIM CIIOCOOOM

HSIETCS IIPU YMHO- | OOpaTHbIe || OOpaTHBIX YUCET B | MPOHM3BEICHUE B3aUM-
KEHHUHU JIpOOeH. yycia. IIpUMepax. HO OOpAaTHBIX YHCEIL.

Ypok 23. flenexue ppobeit
(y4eOHMK, cTp. 37)

Cranpaapr: 1.2.4. BeIonHAET BBIYUCICHUS C ACCITHYHBIMU U OOBIKHOBEHHbBI-
MU JIpOOsSMHU.

Pesyabrar 00y4eHus:
Brmonusier nenenne npooei.

®opma padOThI: KOJUIEKTUBHAS U B IPYIIax
MeTobl padoThl: KJIaCTEp, MO3rOBas aTtaka, 00CYKICHUE

Pecypcewi: yuebnnk, UKT o6opynoBanne, pabodne JTUCTHI

Xop ypoka

IMocranoBka mpodJemMbl: YpOK HauMHAETCA C 3amojHeHus kiactepa. Ero
MOJKHO 3apaHee IMOJITOTOBUTH Ha BaTMaHE WJIM HapHUCOBATh HA JOCKE (MOXKHO TpH
9TOM HCIIONIE30BaTh KoMmImbioTep). Kiactep mocBamén teme: «Bce AeHcTBHS ¢
IpoOsMm». B HEM TOJBKO OAWH TPOIYIIEHHBIH MYHKT, KOTOPBIH OTMEYEH BOTIPO-
coM. YuuTenb oOparmraercs K Kiiaccy ¢ BompocoM: «Kakoe melicTBre HyKHO 3aITH-
caTh BMECTO BOTIPOCUTEIHFHOTO 3HAKa?»

JeiicTBust
HaJ
PoosIMU

Bbrunranue




Hccnenoarenbcekuii Bompoc: Kak MOXHO pa3ieiuth Apo0k Ha poOb?

IIpoBenenue uccienoBanus: Bo3Bpamaemcs kK yMHOXKeHHIO Jpobeit. Kiracc
JICJIAT Ha TPYIIIbI, KAXJI0W U3 KOTOPOH BhIIAETCS PabOUHid JIUCT.

73
I'pynna I: 1) Haiigute nmpousBenenne —-— . Pa3nenuB mnpousBeJeHHE Ha

9 14
OJIMH U3 MHOKHUTENEH, ONpeenuTe, Kak HalTH BTOPOH MHOKHUTEb.
)1.7_3
6 9 14°

. 13
I'pynna II: 1) Haiinure npousBeneHue 257. Pa3nenuB npowusseneHue Ha
OJIMH U3 MHOXKUTEJICH, ONpeieuTe, KaK HAallTH BTOPON MHOKUTENb.

Hi2l=?
37

. 3
I'pynna II1: 1) Haiinure npousBeneHue 3-§. PaznenuB mnpousBeneHue Ha
OJIMH U3 MHOKUTENEH, ONPEAEIUTE, KAK HAUTH BTOPOH MHOMKHUTEb.

2) 1l 3= 3 .
8 8
Ha »T10 nccnenosanue orBogutcs 4—5 MHUHYT. YUUTENb MIPH 3TOM MOXKET Ja-
BaTh COOTBETCTBYIOIIEE HAllpaBleHue. Takum 00pa3oM, Kakaas Ipynma, pa3ienus
IIPOU3BEACHNUE HA OJIMH U3 MHOXKUTEJIEH, IPUPABHUBACT PE3YJIbTaT BTOPOMY MHO-
KUTEJI0, U 110 TOJIyYCHHOMY BBICKa3bIBaeT cBOE MHEHME. Bo Bpems uccienosa-
HUSL YYUTETb MOXKET UCNONb30BaTh 3aganus Ne 1, 2 u 3.

O0001meHus1 U BHIBOABI: YUNUTEIh 000011aeT BHICKA3BIBAHMSI O JICJICHUH JPO-
oeii. Emé pa3 BHUMaHNE 3a0CTpsAETCS Ha CITydai, KOTjia JeIMMO€e €CTh [IeI0e YHC-
710, OOBIKHOBEHHAS APO0b, CMEIIIAHHOE YHCIIO U IECATUYHAS IPOOB.

OuneHnnBanue

e BplnojHenue

YpoBHu
| 11 11 v
arpynusiercs | Moxket nenuth | CaMOCTOATEIHHO Haxomut gactHoe
MIPH JIeJIEHUN IIPU [IOMOILU JIeNUT Qpo0b Ha JIpo0eii paruoHalb-

JIPOOeH. YUUTEIIS. JIPO0b. HBIM METOIOM.




YMHOXEHHE H NEACHHE OOBIKHOBEHHEIX ApobOei
(paGouui AucT)

damuiauda: Nms:

I. Haiinure miomia s 3alITPUXOBAHHOTO MPSMOYTOJIEHUKA JBYMsI CLIOCOOAMH:
Cnocoo I: OTBeTbTE Ha BONPOCHI:
1. Ha ckonpko uacTeit pa3nencHa cTopoHa KBajapara?
2. Ha ckosbko paBHBIX NMPSMOYTOIBHUKOB paszienéH KBaapar?
3. Kakoii yacTpio IUIOIIAAM KBajpara SBISETCS IJIOLIa[b Ka)XJIOTo IMPsIMO-
yronpHUKa?
4. Kaxoii 4acTbi0 SIBJISETCS IUIOLIA/b 3aIUTPUXOBAHHOTO IPSMOYTOJIbHUKA OT
IUIOILAAN KBajapara?
Cnoco6 1I: HailinuTe muomanp 3aliTPUXOBAHHOTO MPSIMOYTOJIbHUKA!
CpaBHHUTE Pe3yabTaThl 000HX CIIOCOOOB.

AL

1 2
2 3 \\ &&\\
1 1 2
3 2 3 3

Orsetnl | cioco0a:
1. 1. 1 1.
2. 2. 2 2.
3. 3. 3 3.
4. 4. 4 4.

Ortsertsl 11 cioco0a:
1. 1. 1. 1.
I1. 3amomauTe TAOTHUITY:

T T R D T TR S
18 9 5 17

1
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2

2
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YMHOXEHHE H NEACHHE OOBIKHOBEHHEIX ApoOeiH
(pabounii AucT)

damuiaua: Nmsn:

1. 3anoxauTe TabNHIy MO 00pa3Iy:

N =
=
N =
W=
=

N =
I=

e —

2. CoeMiHNTE TUHUSIME YHUCIIA, TIPOU3BEIEHUS KOTOPBIX PaBHEI 1:
0,5

u N

1,125

N|w

2,5

8
9

3. Beraucaute mo obpasiy:

1,1
a) 2—:8—=
) 32

1 5
6—:1—=
0) 4 12

2
B) 45:14=

r) 4,2:3%:




Ypoku 24-25. Haxo>xgeHue Yucna no ero 4acru
(yueOHMK, cTp. 37)

Cranpaprt: 1.2.4. BeIonHSIEeT BEIYUCICHUS C JECATUIHBIMA U OOBIKHOBCHHBI-
MH TPOOSMHU.
Pe3yabrart 00yueHnust:
Haxomgut 4ucio mo gactu.
®opma padoThI: KOJUICKTUBHAS U B TPYIIIAaX
MeToabl padoThI: MO3roBasi aTaka, 00CYK/ICHHE
Pecypcenbi: yuebnuk, UKT oGopynoBanue, pabodne JHCTHI

Xop ypoka

IlepBbiii ypok. IlocTanoBka npo0Jembl: Fi¢ B MIaamuX Kiaccax yYeHUKH
YMEJIM HaXOAUTb YMCIIO IO YacTH, UCIOb3ys Kpyru. [Ipu momomu kommbrorepa
UM TIOKa3bIBAIOT KPYTHU, Pa3[eiaEHHbIC HA Pa3IUuHbIC YaCTH, U 3aJal0T COOTBET-
CTBYIOILIME BOTIPOCHI:

Kakwue yactu kpyroB n3o0pakeHbl Ha pUCYHKaX?

Ecnu numoranp kpyra 14 MM?, TO KakoBa IUIONIA(b YacTH Kpyra?

Ecnu myomaas 4acTd Kpyra paBHa 12 MM?, TO yeMy paBHA TUIOIIAb BCETO KPY-
ra? BeicnymmBaeTcst MHEHHE YUEHHKOB, U TTOCIIE 00CYKICHHSI OTBETHI yTOUHSIOTCSI.

Hccaenoarenbekuii Bonpoc: Kak MOXHO HaWTH YHCIIO IO YacTH?

IIposenenne uccaenosanus: Kiace nenurcs Ha Tpu rpymmsl. s kaxaoi
TPYyMIBI 3apaHee MOATOTOBIEHBI paboune TUCTH. Bompoc B 3amaHUSX OMHAKO-
BbIi — «HaliT unciio mo gactu». 3aganust MOXKHO B35Th U3 yueOHuKa. [locie aTo-
ro KaXKJasi TPyIIa NPEeACTABISAET CBOU PE3YJIbTAThL.

TBopueckoe npuMeHeHue: [ 3T0ro €T MOTYT BBITOTHUTE 3aaanust No 1-11.

1
3aganue Ne 2. Pa3Mepsl Ha IUIaHE COCTABIISIEOT 50 PEaIbHbIX PasMEpoB JloMa.
Jia HaxoKZIeHUsI peaslbHOTO pa3Mepa JBEpU HaJ0 Pa3leHuTh pa3Mep ABEpU Ha
1

IJIaHC HA
20

15: 1 =15.20=300 cm =3 m
20 OtBeTt: 3 M
3aganue Ne3. Dro 3amaHne Ha HAXOXKICHHE YHCIA

10 yacTu. PexoMeHayeTcss MpOMLUIIOCTPUPOBATh pelle-

HUE JaHHOTO 3aJaHusl Ha MOAENM «dacTb-enoe». Ilo

MOJIETTM BUJTHO, YTO JUIS HAXOXKIACHUS 00bEMa Oaka HaJ0

45 1 paznenuTh Ha 3 ¥ yMHOXKUTH Ha 4, 3TO paBHOCHIIb-




3
HO TOMY, UTO 45 nenurcs Ha 2 :

45:3 4.
4

=45:3.4=15-4=60

(SR

OTtBet: 60 MUTpOB

3ananue Ne7. JlaHHBIC Ul PEIICHAS STOTO 3aJaHUs HAMIO B3SATH U3 TAOIHITHL

VYyamuecss mpu 3TOM TODKHBI YMETh OMPEeNATh, YTO KOHKPETHO TpeOyeTcs s
pELIeHMs] — HAUTHU YacTh 10 YUCITY WU YUCIIO 110 YACTHU:

a) s Toro, 4toObl HAWTH CyMMY, KOTOPYIO MONMY4HT ['yceilH, Hago HaWTh

3
4acTh OT YHCIA, T.€.  OT 400 manar:

400%:240;

6) UToOBl HalTH, KaKyl0 CyMMYy COCTaBIIsIeT Bcsa 3apaborHas mara Cammupa,
HaJ0 HAWTH YUCIIO 110 YaCTH, T.C.:

100: 1 =600
6

B) UT0oOBI HaliTH, KaKyr0 9acTh COCTABIISIET 3apIuiara, moiydeHHass Hawmrem ot
BCei 3apab0TaHHOM TUTATHI, HAIO:

120:360=@

360

!
3

Bropoii ypok. Ha 3ToM ypoke peKOMEHAyeTCsl peliaTh 3aJaHus Ha BCe NEh-
CTBUS C OOBIKHOBEHHBIMH IpOoOsMU. J[71s1 3TOTO B yueOHMKE TIPeyCMOTPEHBI 3a/1a-
Hust Ne 8—13. JlaHHBIE 331aHUS 11€J1eCO00Pa3HO BBIMTOIHATH B IMapax.

3ananne Ne 12. PekoMeHIOBaHO TSI TPYIITIOBOH PaOOTHI.

2

30J10TO + Me€JIb: 600- 3 400 r (oOrmas Macca 30JI0Ta U MEJIN);
3

30J10T0 + 0510BO: 600" i 450 r (oOmas Macca 30JI0Ta U 0JI0Ba);
3

3oJ10TO + 3Kej1e30:  600- 5 360 r (oOmrast Macca 30J10Ta U JKeliesa).

Kak BuHO, CymMMa Macchl CIUIaBa ¥ YIBOGHHOI MacChl 30JI0Ta B CIUIABE PaBHA:
400 + 450 + 360 = 1210 rpamMMOB.

Berurem u3 storo umncna macey criasa (600 r):
1210 — 600 = 610 rpaMMoOB — 3T0 B 2 pa3a 00JbIlIC MACCHI 30JI0TA B CILJIABE.
610 : 2 =305 rpaMMoB — Macca 30J10Ta.

CornacHoO yCloBHIO, HAWAEM KOJIMYECTBO MEH, 0JIOBA M Keje3a:
400 — 305 =95 r (menp);
450 — 305 =145 t (o1moBO);
360 — 305 =55 r (>xemne30).



2
3aganme Ne13. [lnomane pa3aeBagkd COCTaBIISIET = acTH IUIOWANM BOETo
3aja, 4, YToOBl HAalTHU IJIOIIA/b BCETO 3aa, Ha/lo:

2 7
90:==90-—=45-7=315 Mm%
7 2
o
Torma mwHa 3ama paBHa: 315 : 15 =21 m. ; 15 m
OtBeT: 21 M
OuenuBanue
e IlpumeHenune
YpoBHH
I 11 I v
3arpymaseTcs || MoxeT HaliTh CaMoCTOsTENHHO IIpumensier B peme-
IIPU HaXOXe- | 9HCIIO 10 HaXOIUT YUCIIO ITO HUY CIIOKHBIX 337129
HUU YMCIIA TI0 YaCcTH C YaCcTH, IPUMEHAET | HAXOXKICHUE YHCIIa O
YaCTH. ITOMOIIIBFO JTAHHBIC HABBIKHU MPH OTHOIIICHUIO.
YUHUTEISL. pelieHny 3a1ad.

Ypoku 26-27. [leiicteus Hap 06bIKHOBEHHBIMM
M AecATMMHbIMK n_poéslmu
(y4eOHHuK, cTp. 39)

Cranpapr: 1.2.4. BeimonHsieT BEIYUCICHHUS C ASCATUYHBIMU U OOBIKHOBEHHBI-
MU JIpOOsSMHU.

Pe3yabrart 00yueHnust:
BrInonHseT BEIYUCICHHUS C JECITUIHBIMUA U OOBIKHOBEHHBIMHU APOOSMHU.

®opma padoTHI: KOJUIGKTHBHAS U B TPyIIIax
MeToabl padoThI: MO3roBasi aTaka, 00CYK/IeHHE

Pecypcewi: yuebnuk, UKT obopynoBanue, pabo4ne JHCTHI

Xop ypoka

B Komn1ie m1aBBI IpeacTaBiICHB! O0Iee CIOXKHBIC 3aIaHNs HA COBMECTHBIC JICH-
CTBUS C OOBIKHOBEHHBIMU U JICCAITUYHBIMU Jpo0siMu. B yueOHMKe TpeicTaBICHBI
3a/TaHMsI, KOTOPBIE OXBATHIBAIOT BCE IEHCTBHUS.




x:2
6:2

3ananue Ne 1. [To ycroBwuro: . Orcrona BugHO, 4T0 y =3 i x = 4.

=N

3aganue Ne 8. JIJ1s1 BEITIOMHEHYS 3aJaHIsI HAJIO0 CHAdala PacKPhITh CKOOKH, a 3a-
TEM MPOU3BECTH BBIUUCIICHHS HAK00JIee PAlMOHAIBHBIM CIIOCOOOM.

3apanne Nel2. Dro 3amannwe TpeIHA3HAYCHO IS PAa3BUTHSA JIOTHUECKOTO
MBIIIICHUST YYaIIUXCs. YUCHUKU JTOJKHBI, HE MPOU3BO/S BBIYMCICHHM, TOHSTD,
KaK U3MEHUTCS pa3HOCTh U CyMMa IPU H3MEHEHUHW OJHOTO U3 KOMITOHEHTOB.

O0600mennst u BBIBOABI: Emé pa3 maércs BO3MOXKHOCTh 000OIINTH, KaK BBI-
TIOJTHSIFOTCS JICHCTBYSI HAJl OOBIKHOBCHHBIMH U JICCATUYHBIMHU JIPOOSIMHU. J{OJIKHBI
OBITH emé pa3 pacCMOTPEHBI BCE MOMEHTHI, TPeOyIoIIre 0CcO00TO BHUMAaHUS.

OunenuBanue

e BrimosHeHue

YpoBHu
I 11 111 v
Yactuaao BrimmomaseT CamocrosrenspHo | Pemaer otHOCH-
BBIITOIHSIET JIEWCTBUS C OOBIK- BBIIIOJIHSIET C TEIBLHO CII0XKHBIE
JIEVICTBHS C HOBEHHBIMU U OOBSICHEHUSIMU || 3a]1a9H, TPAMEHSS
OOBIKHOBEHHBIMU JIECATUIHBIMU JIEVCTBHS C JIEVICTBHS HAL
U IECSITUYHBIMU || IPOOSIMH C TIOMO- | OOBIKHOBEHHBIMH || JIECATUIHBIMHU H
JIPOOSIM. IO YIUTETIS. W JECATUYHBIMU | OOBIKHOBEHHBIMU
TPOOSMHU. JIPOOSIMHU.

Ypok 28. Mposepbre cebs
(yueOHHMK, cTp. 42)

3ananus pazgena «[IpoBepwsre cebs» mpeaHa3sHAuUSHBI ATl CAMOCTOSTEIEHOTO
pelieHusl.
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IIpuMepHasa TabAHIIA KPHTEPHEB
CyMMAaTHBHOIO OLleHHBaHHuA No I pasaeay

Ne HaBbiku
1 | PaznaraeT cocTaBHBIC YMCIIA HA TPOCThIE MHOXKUTEIIH.
2 | Haxoaut HauOONBIINN OOLINHA TeIUTENb YACE.
3 | HaxomuT HauMeHbIee 00Iee KpaTHOE YHCel.
4 | [IpuMeHseT OCHOBHOE CBOMCTBO JIPOOH.
5 | Cokpamaer gpobm.
6 | I[IpuBomuT 1poOH C pa3HBIMU 3HAMEHATEISIMH K OJTMHAKOBOMY (00111eMYy)
3HAMEHATEITIO.
7 | CpaBHuUBaeT ApoOU C pa3HBIMHU 3HAMEHATEIISIMH.
8 | CriazpiBaeT v BEIUMTACT OOBIKHOBEHHBIC U JACCSITHYHBIC JIPOOH.
9 | CxiajpiBaeT ¥ BBIYMTACT CMEIIAHHBIC YUCIIA C PA3HBIMHU 3HAMCHATEIISIMU B
JIPOOHOM YacTH.
10 | YMHOXaeT npobwu.
11 | YMHOXAET CMEIIaHHbIEC YHCIIA.
12 | Haxomut oOparHbIe Ymca.
13 | demut apobmu.
14 | HaxoauT 4KCIIO O YaCcTH.




Ypok 29. Manoe cymmarusHoe oueHusaHue no | paspgeny

damuansa: Umsa:

Jara:

1. Pa3noxxure 4ncio Ha MpOCThle MHOXKHUTEIH:
456 456 =

2. HOJI(18; 24) =7

a)4; 0) 3; B) 0; r) 18.
3. CKOJIbKO paBeHCTB BEPHBI?

13 1 14 14 6 12 54 27 30_5

65 5° 78 39° 12 24’ 140 35° 48 8°

a) l; 0)2; B) 3; r) 4.
4. HOK(39; 78) =?
a) 39; 0) 156; B) 78; r) 13.
64
5. Cokparute npo0b TR
8 1 32
a) ¢ 6) 0.5; B) 33 DE
6. Eciiu HOK(a; b) = 64 u HO/I(a; b) = 19, Haligute a * b.
a) 768; 0) 64; B) 12; r) 128.

7
7. llpencraBere ApoOH g BBAIE nIpoOu co 3HamMeHareneM 81 W BBIUTHUTE U3 YHC-

yutens gucio 19. Kakas 1po0p momy4unace?

63 44 26 26
a)g, 6)5, B)g, F)g-
8. CpaBHute qpodu:
5 3 51 48 19 91 17 17
a)ﬁ ..... 7, 6)5—2 ..... 4—9, B E ..... ﬁ’ ]")4—8 ..... &
1 1
9. Ykaxure Apo0b OOJIBIIYIO = » HO MEHBIIIYIO
7 6 12 13
R 0) 15’ B) 51’ REVE
20 2
. e
10. Beraucimre TREVE
13 1 27
1_ . 1_ . — . X
a) 1, 6) 15 B) 3 o)




1 1
11. Berunciure 0,25- 7 + 5 :

a) l; 0) 0; B) %; r) 3.

5 1
12. CymmMa JIByX CTOpPOH TPEyrojbHHMKAa paBHA 1§ CM, MEpUMETP pPaBeH 2% CM.
Haiinure nnnHy TpeTbel CTOPOHBI.

1 1 7 7
. 1— - 1=- -
a) 1¢s 6) 17 B) 133 D6

4 1
13. Haiigure 3Ha4uenue Boipakenus (a — b) ¢ (a + b), ecnu a = 15 ub= 3

79 7 14 14
1= 1=- . 1—=
a) TR 0) 9 B) 5 r) sl
14.P 22 =
. Pemute ypaBHeHue: %6 o
5 25 25 5
1=- 152 . el
Dly; 617 B) 1 My
(i.éj.(ééj
15. Berauciure 259 36)
)0. 6) 1. ) l- ) l
a) 0; ; B 3 r 5
1 3
16. Beruucaure 5:IZ+19:2§:
a) 12; 0) 10; B) 24; r) 7.

5 1
17. Axmen s YacTH 3aJaHUs BBIIOJIHICT 3a 35 yaca. 3a CKOJIBKO 4acOB OH BEI-

MOJTHUT BCE 3a/1aHue, eciu OyJeT padoTaTh ¢ TAKOH ke CKOPOCThIO?
a)4gaca; 0)4,5gaca; B) 4,2 "aca; T) 5 9acoB.

18. Oun pabounii BBHITIONHSET HEKOTOPOE 3ajanue 3a 18 4acoB, a Ipyro 9To xe
3amanue — 3a 15 yacos. Kakyio yacTh pabOThI BBITIOJHAT paboure 3a 1 yac,
paboras BmecTe?

OTBeT:




Paznea II.
OTHOIIIEHHE. ITPOIIOPIIHS. ITPOILIEHT

(26 gacoB)

Ne Ha3Banmue TembI Ypoxn If::z:;o
1 | OrHommenue 1-3 3
2 || Hpomopuus 4-6 3
3 IIpsiMo mponopLUHUOHAIBHBIE BEITMYHHBI. 7.8 2

KoaddumenT npornoprinoHaabHOCTH
4 JlesieHue yncen Ha YacTH B MPSIMOU IIPOTIOPIIHO- 9-10 )
HaAJIBbHOCTH 3aJaHHBIM YHCJIaM
5 | OOpaTHO MPOMOPIUOHANIEHBIC BETHUNHbBI 11-12 2
6 Jlenenue yuciia Ha 9acTH, 00OpaTHO MPOTIOPIHO- 13 1
HaJIbHBIC 3aJaHHBIM YU CJIaM
7 | Macmtab 14-15 2
8 | IIpoment 16 1
9 | Haxoxnmenwe yucia 1o ero mporeHTy 17-18 2

10 E;}izxceﬁne OTHOILIEHUS JIByX YHCEJ B BHJIE TIPO- 19-20 )
11 | BelpakeHHne U3MEHECHHSI BEIMYUH B TIPOIIEHTAX 21 1
12 | 3agaum Ha IPOIICHTHI 22-24 3
13 | IIpoBepsre cebst 25 1

Marnoe cymmaTuBHOE orieHnBanue 1o 11 pazmemy 26 1
Y4yeHuk:

1.2. Ilpumensiem mamemamuyeckue Oeticmsus, mMamemamudeckue npoyeoypul u
C6A3b MeAHCOY HUMU.
1.2.5. Pemraer mpocTeie 3a/1a41 Ha OTHOIICHUE, TIPOTIOPIIHH, MPSMYIO U 00-
paTHYIO IPONOPLHOHAIBHOCTD U MIPOIIEHT.
1.3. Boiuucnsem, npogepsiem npaguibHOCMb NOTYYEHHbIX Pe3YbIamos.
1.3.1. Ilpumenser npuOMMKEHHYIO OLEHKY JUIS MPAKTHUECKUX 3a1ad.



Ypoku 1-3. OtHOLIEHHe
(y4eOHHuK, cTp. 44)

Cranpapr: 1.2.5. PemaeT npocTthle 3a7a4d Ha OTHOIIEHUE, MPOTIOPLINH, TPs-
MYIO U O0paTHYIO MPONOPLUHOHAIBHOCTD U IIPOLIECHT.
Pe3yabrart 00yueHnust:
Haxoaut oTHOIIEHHE ABYX YHMCEI.
®opma padoOThI: KOJJICKTUBHAS U B ITapax
MeToabl paboThi: MO3roBas araka, 00CyXJIeHHE
Pecypcrl: yueOHUK, pabodne TUCTHI

Xop ypoka

IlepBb1ii ypok: BmecTe ¢ yueHUKaMU HMPOBOAUTCS UCCIE0BaHUE TeMbl. HMc-
CJIEJOBaHUE TEMBI JOJDKHO AATh OTBET Ha BOIPOC «UTO MOKa3bIBAET OTHOIIECHUE
JIBYX 4YHCEN?» U MPOBOAMTCA COBMECTHO C YYEHHMKaMH. I 3TOro MOXKHO HC-
0JIb30BAaTh 3a/laHKs U3 yueOHUKA, KOTOpbIE MOYKHO 3apaHee MOATOTOBUTH B BUJE
pabouynx JTHCTOB M pazfgarh rpymmam. st 3To 1enu peKOMEHIYIOTCS 3aJaHHus
Ne 1-15 yueOnuka. DTv 3aJaHHUSI OTHOCUTENBHO MIPOCTHIE.

3ananue Ne11. Croponsl TpeyronbauKa ABC pa3neneHbl Ha paBHBIC YACTH.

Torma
AB:AC=8:10=4:5;
AB:BC=8:6=4:3;
AC:BC=10:6=5:3.

3ananue Ne 15. [Ipu BBITIOTHEHUH ATOTO 3aJlaHUS YUUTENb JTOJKEH JTOOUTHCS,
YTOOBI YUEHHK MOT CBOOOJHO M3J1araTh CBOM MbICIH. Eciin ydeHuk 3aTpynHseTcs,
TO y4WTeNb MpeAjiaracT eMy BMecTo OyKB a W b B3ATh KOHKpeTHble uncia. Ha-
npuMep, a) OTHOLIGHUE a : b mpuHATH paBHBIM & : 2. Kak BWAHO, 4acTHOE paB-
HO 4. Tenepr MOXHO TIepBbIi wieH (8) yBennuuTh B 4 pasa, Torna moixydum 32.
Ecmm 32 : 2 = 16, 3Ha4UNT 3TO YUCIIO YBEIMUINIOCH B 4 pa3za. TakuM obpazom, ecim
NEePBBIN YJICH YBEIMYMBAETCs B 4 pa3a, 4aCTHOE TakK jKe yBeluduaercs B 4 pasa.
1) Ecnu mepBblif wien yMeHbIINTb B 9 pa3, a BTOpod yMEHBLINUTH B 4,5 pasza, TO
YacTHOE YMEHBIIUTCS B 2 pa3za: 9 : 4,5 =2.

[Ipu BBIMOTHEHNN JAaHHOTO 3aJaHHS YUUTENb JOJDKEH JHOOUTHCS, YTOOBI yue-
HUK TIOHSAJI CBSI3b MEXKY CIIOBAaMH «4aCTHOE» M «OTHOIICHHE».

Bropoii u Tpernii ypok. 3amanus Ne 16-26 u3 yueObHUKa 1m0 Teme «OTHOIIE-
HUSD) HOCAT OoJiee CIOKHBIN Xapakrep. Llenb 3Tux 3amanuii — pa3BUTHE JIOTHIECKO-
IO MBILICHUS, 1 UX PEKOMEH]IyeTCsI BBIIIOJIHATH B IPYIIIAX WM B Iapax.

3apanusa Ne16. Jlns BRIONHEHUs MAHHOTO 3ajaHus TpeOyercs Touky D mo-
CTaBUTh TAKUM 00pa3oM, YTOOBI:

AD
a) 5o =1,me. AB=BD, A D B




AD
0) — <1, 1.e. Touka D joipKHA OBITH pacmno-
) Bp <L A P A

D B
JIO’KEHA OJIMIKe K TOUKe A. “ © °
) AD >1 D 0

B) —>1, T.e. Touka OJKHA OBITH pac-
BD A pac= A D B
[IOJIOKEHA OnMKe K Touke B. o ® i
AD

T) 2D 2, T.e. Touka D 10/KHA OBITH PAcIio- é P ]'3

JIO)KEHa Tak, 4ToObl AiMHA OTpe3ka AD
On1a B 2 paza OomeIre oTpe3ka BD.
3amanue Ne 19. 0) ecnm npuHTep 3a 15 MUHYT MOKeT pacriedararsh 150 crpaHmi,
TO €ro MPOU3BOIUTEIHLHOCTD paBHA YMCITY CTPAHMLI, pacliedarbiBaeMbIX 3a | MUHYTY:
150 : 15=10 cTp.
3aganue Ne20. YtoOB! y3HATh, BO CKOJBKO pa3 CKOPOCTh MyNIH OOJbBIIE CKO-
POCTH 3ByKa B BO3AYXE, HaJ0 CKOPOCTh IIyJIH Pa3lelnuTh Ha CKOPOCTh 3Byka. Ho
Hasl0 00paTuTh 0c000e BHUMAHUE YUYCHUKOB Ha TO, YTO CIUHMILIBI H3MEPEHHSI CKO-
pocteil JOIKHBI OBITH PaBHBIMH.
V=300 m/c, Vnme = 1,5 xm/c = 1500 m/c;

3ByKa
Vi * Vi = 1500 : 300 = 5 pas.

YuuTens npu pelieHn 3TOH 3a1a4l MOYKET MCIIOJIb30BaTh HHIEKCHI.
OtBet: CxopocTh mynu B 5 pa3 00JbIIe CKOPOCTH 3ByKa B BO3IYXE.

3ananue Ne25. buneTsl HY)KHO pa3fenuTh Mexay ydammumucs V u VI kimac-
COB B OTHOIIICHWH, PaBHOM KOJIMYECTBY yueHHUKOB: 72 : 48 =3 : 2, T.e. Bce 50 Ou-
JIETOB HAJI0 pa3leinTh, KaK 3 : 2.

Imy 3a0auy yenecooopazno peutuns ¢ HOMOULLIO MOOETU (HACHIb-UEN0e):

- - - 50 : 5 =10 6uneros

10 - 3 =30 GwieroB (yueHHKaM V KJIacCcoB)

- - 10 - 2 =20 6uneroB (yuenukam VI kiracco)

O0o0meHnnst M BLIBObI: YUUTENb €11€ pa3 HAIOMUHAET JIETAM MOHSITHE OT-
HOILICHHUSI, & TAK)KE TO, UTO BBIPAXKAIOT PA3IUYHBIE OTHOLLICHUSI.

OuenuBanue

e TIpumenenne

YpoBHH
1 11 111 1V
Pemaer pa-
ITonumaer, uro takoe | McnbIThiBaeT HEKO- | MoxeT mpume-
HOHAIbHBIM

OTHOIICHUEC, HO HE TOPBIC 3aTPYAHCHU A HATH OTHOIIC-

MOXKET HPUMCHATH IIpU HAXOXKICHUU HHUEC IBYX YHCCII

9TO MMOHATHUC IIPU OTHOLICHUA IBYX 1 00BSICHSIET UX
PCHICHUH. HHUCCII. CMBICIJI.

METOJIOM 3aJa4u
Ha OTHOIIEHNE
MEXTy IByMS

YHCITAMU.




Ypoku 4-6. Mponopuyus
(y4eOHMK, cTp. 49)

Cranpgapr: 1.2.5. Pemaer nmpocThle 3aaud Ha OTHOILEHHE, MPOTOPLUH, Mps-
MYIO ¥ OOpaTHYIO MPOMOPIHOHATEHOCTD BETUUMH M IPOLICHT.

Pesyabrar 00y4eHus:
Pemraer npocThie 3a1a41 Ha IPONOPLIUH.

®opma padoThI: KOJUIEKTUBHAS U B IpyIax
MeToabl padoThl: Ki1acTep, 00CyXaeHre

Pecypcenr: yueonuk, UKT obopynoBanue, paboune JTUCTHI

Xop ypoka

Ileperiii ypok. [locranoBka npodiaembl: Ha gocke (BO3MOXHO M TIPH TIOMO-
MM KOMIIbIOTEpa) M300pak€H Kiactep. B LeHTpe 3amucaHo «OTHOIIEHHE YHCEeN
paBHO 7». KOHEUHO, TaKMX YUCENI MHOTO U MO3TOMY MOYKHO 3aIMCaTh HEKOTOPBIE
U3 3TUX OTHOLICHUH. Bo3MOXXHO, 4TO mociie 00Cy X 1eHHs Ha TOCKE MOSBUTCS Clle-

IYIOIIUH KiacTep:

VYuurens: KonmndecTBo Takux OTHOIIEHWH OECKOHEYHO, HO TaK KakK pe3yJabTar
OJIMHAKOBBIM, TO BCE 3T OTHOLICHMS PABHBI.

49 :7=0,7:0,1 wou 14:2=70:10 uT.x.

HccaenoBarenbekuii Bonpoc: Kak hopmynmupyeTcsi OCHOBHOE CBOHCTBO MTPO-
TTOPIIAH?

O0bsicHeHHe y4YnTessi: YUuTellb OOBSICHACT, YTO TaKHe OTHOIICHUS Ha3bIBa-
otcs nponopiuei. Tak kak 3To MOHITHE HOBOE, TO ciioBO «I[Iponmopums 3amu-
CBIBAaeTCs Ha TOCKe (WJIM MPOEIUPYETCs PU TOMOIIM KOMIIBIOTEPA).

VYuuresns Ha JOCKE 3alKChbiBacT OYKBEHHYIO 3alMCh MPOIOPIIUHU, TPUYEM HAJI0

BBECTH 00€ 3aIIUCH.
a:b=c:d

>R
SIS



IIpoBenenne uccaenoBanusi: Kiacc nenurcsa Ha rpynmnsl. Jlis Kaxa0# rpym-
bl TOTOBHUTCS paOOUMii TUCT ¢ 3aAaHUsIMH Ha Tiporiopiuu. Tpebyercst HaTH mpo-
W3BEJICHUE CPETHUX U MPOU3BEIEHUE KPalHUX YJICHOB.

IIpumepsl padoYuX JTHCTOB:

No 1
o 1. B nanno#i nponopuuu: n : k=m: p 3. Jnsg naHHOM MpOMOPLMU 3alUIIUTE N
OTIpeNIeNNTE: KpailHHe W CpeJHWE WICHbl W HalanuTe
& . 1 2 1
Kpaiinne wieHbr: UX HPOHM3BE/ICHHC: 12 : 3_2 1=
CpeaHue 4JeHbI: . S5 134
2. BeIssicHUTE, SIBISIOTCS JIH TaHHBIC OT- Kpaitnne wienbi:
HOLICHNS [IPOIOPLHCH? IIpousBenenune KpailHUX YJICHOB:
a)13:8=26:16; B)58:208=0,5:7 Cpenuue dieHsL:
N5 17 . 5. L7=13 - IIpousBenenne cperHUX YICHOB:
\6)15.25 3:5 1)65:7=13:35 p p —
No 2
7 1. B nannoi nponoprmn: ¢ : r =h:m | 3. Jlng paHHOM NPOIMOPLMHU 3alHUIIATE N
ONPENEIINTE: KpaiiHue U Cpe/IHME YJICHbI U HAAUTE UX
- . 1 2
Kpaiinue unempr: npoussenenue: 1—: 2E == 3
CpenHue 4iieHbl: 77 34
Kpaiinue unensr:
2. BeIsICHUTE, SIBIISIOTCS JIH JJaHHBIC OT-
HOILICHHS! IPOTIOPIIHEii? IIpousBeneHre KpallHUX YWIECHOB:
a)3:19=6:38; B)48:22=65:75 | Cpenuue uieHsr:
N\ 6)45:55=9:11; 1)95:17=17:95 | IIpousBenenue cpeHNX YICHOB: r

Y4YacTHUKH IPYII MPEACTABIAIOT CBOM padoThl. OHM CpaBHHUBAIOT MPOU3BEIC-
HHUE KpalHUX U CPEAHUX WICHOB M TAKMM 00pa3oM IOIy4YaroT OCHOBHOE CBOMCTBO
OpoNopuru. DTO CBOWCTBO 3alMChIBACTCS Ha HOcke. Uit 3aKkperuieHus MoimydeH-
HBIX 3HAHUH Ha IEPBOM YPOKe B yueOHuUKe mpemycMoTpensl 3aganust Ne 1-9. Onno-
THUITHBIC 3aJJaHUS] MOXKHO IMPEAJIOKHUTH JETAM B KauecTBe aoMaiuHed pabotsl. [Ipu
PELICHUH 3THX 33laHU{ IPOUCXOIUT ITOBTOPEHNUE YPABHEHUI M METOIOB MX pellie-
Huil. [ToBTOPSIOT NIpaBmiIa HAXOXKJACHHUSI HEU3BECTHOU B ACTMMOM U JETIHTEE.

3ananue 4: YToObl HallTH HEM3BECTHOE B ypaBHEHUH, HauOoJee palMoHAb-
HBIM CITIOCOOOM SIBJISIETCS] IPUMEHEHHE OCHOBHOTO CBOIMCTBA MPOMOPIIHH.

108 42

;:[)4,9.0,35—41.35 9—0—7
0,35-a=4,9-35 108H=42-90
0,35-a=171,5 b=3780:108

a=490 b=35




3ananue Ne 6. Oto 3amanue GOpMHUPYET y yUCHUKOB YMEHHUE COCTABISITH MPO-
NOpUMHU. YYCHUKHU ATl KaKA0TO KOMIIOHEHTa TPOMOPIMH HAXOAAT COOTBETCTBY-
IONIMH eMy 2JIEMEHT, a OHOUMEHHBIE KOMIIOHEHTHI OANUCHIBAIOT JIPYT MOJ APY-
TOM, YE€M COCTAaBJISIFOT COOTBETCTBHE!
B) 4 KOMITbIOTEpA — § YacoB 4-8
5 KOMIIBIOTEPOB — X YaCcOB 5—-x
Hy:xHo 00paTuTh 0c000€ BHUMaHHe HA CJIeAYyIOIIHe MOMEHThI: B ocHOB-
HOM Y4allHecsi UCIBITHIBAIOT 3aTPYJAHEHHS NIPU COCTABICHUU COOTBeTCTBUS. Ofi-
HOMMEHHbBIE KOMIIOHEHTBI HaJl0 OOs3aTeJIbHO MOANUCHIBATH APYT IOA APYIOM.
Ecnu y4eHUK MOXKET COCTaBUTh NPABMIIBHO KPATKYIO 3allMCh, TO OH BCETHA CMO-
JKET MPaBWIBHO PEIINTh 3aady. [109TOMy yuuTenb JOJKEH HANPaBIsTh JIEsSTeIb-
HOCTb YYEHHUKA TaK, 4YTOOBI TOT JOOMIICS BEPHOTO pe3yibraTa.
Iponopumus:
4:5=8:x
4x =40
x =10 gacoB
OTBeT: 151 hOpMaTHPOBAHUS 5-TH KOMITHIOTEpOB TToTpedyeTcs 10 gacos

e) 800 cm® — 528 r 800 x = 1500 - 528

1500 cM® —x 1 x =990
OtBeT: 990 T

Bropoii ypok: 3aganus, npeiokeHHbIE JUIsl 3TOT0 YpOKa, HEMHOI'O CIIO)KHEE,
YEM B MPEIBITYILEM.

3aganus Ne 10—17 MOXHO BBINOJIHATE B IPyIIax B TEUEHUE ITOTO YPOKa.

3aganue Ne 10 mpenycMOTpeHO AJisi pa3BUTHS JIOTUYECKOTO MBINUICHUSA. B
HEM HEOOXOIUMO TI0 33JJAHHOMY PaBEHCTBY COCTABHUTH MTPOIOPITHIO.

B 3aganum Ne 11 ydeHWKHW JOMKHBI IS 33JJaHHOTO PABEHCTBA HAWTH TaKWe
quciaa @ U b, 9ro0bl paBEHCTBO OBUTO BEPHBIM. J[JIs1 ATOTO NETH MOJDKHBI YMEThH
MIPUMEHSATH OCHOBHOE CBOMCTBO JIPOOH X OCHOBHOE CBOICTBO MPOTIOPIIHH.

7 48 o
B) B PaBCHCTBEC — = 7 pu NEpeCTaHOBKEC YUCIUTEIIA JICBOU YaCTU CO 3HAME-
a

. b 48
HAaTCJICM IIPAaBOU YaCTHU MPONOPLUA HC HAPYHIACTCA: — = 7 . YMHOXasl YUCIUTENb
a

o 96 48
¥ 3HAMEHATeNb MPaBoil ApoOw Ha 2, MOIYIUM H:7 T.e. orcroga BHIHO, YTO

a =14, b=96. B yactHoM ciydae, a =7, b = 48.

3aganue Nel2. JlanHble ypaBHEHHUS PEMIAIOTCS ¢ WCIOJIB30BAHUEM OCHOBHOTO
CBONCTBA IPOIOPLMH.



1
B)2,5X214:§:30 1") = e) 36:35=—x:—

x-0,4 0,4 5712

1 1 1

2,5x-30=14-= _ =9. - -36.—

X 7 x-04=2-04 Sx 35=36 o
75x;2 x=1,2 Tx=3
X=— X =—
75 7

3apanme Ne 13. SBnsiercs OMHOTUIHBIM € MIPEABLAYLINM, [I03TOMY PEKOMEH0-
BaHO B Ka4€CTBE JOMAILIHETO 3a/laHusl.

Tpernii ypok Ha stom ypoke menecooOpa3HO peliarth ¢ JCThbMU 3aJaHHS
Ne 15-20 u3 yueOnuka. B 0oCHOBHOM 3TO 3ama4m, ISl PeIICHHsI KOTOPBIX MTPUMEHS-
eTcs KaK YMEHHE COCTABJISITh MPOMOPIINIO, TaK U PEIaTh 3a]1a91 Ha «9acTh-TIeTI0e).

3ananue Ne 14. Kak BugHO, ymciio qroaei yBeanuuiaocs ¢ 4 no 18. 3HauuT, B
TaKOM JK€ OTHOIICHWH M3MEHHUTCS M Macca MpoayKToB. COTIaCHO YCIIOBHIO MOXK-
HO COCTaBHTH CJIETYIOIINE COOTBETCTBUS:

4 moprm — 220 r 3makoB 4 mopuun — 969 T Monoka 4 mopimu — 50 T caxapHOTO Mecka

18 mopIwii — X T 37I1aKOB 18 moprmii — y T MOJIOKa 18 mop1wii — z T caxapHOTO TecKa
3naku: 4:18=220:x
MoJioko: 4:18=960:y
Caxapublii mecok: 4:18=50:z
ITocne pemenus mponopumii mosrygaem: x =990r; y=4320r; z=2251
TBopueckoe 3aaHme: I HETO TIPeAyCMOTpeHO 3aaanue Ne 20 yaeOHUKA.

3aganus 20. Tak Kak 1aHO OTHOIIICHHE BBICOTHI KOMHATHI K BBICOTE JBEpEH S : 3,
TO MOYXHO PEIINUTH 33/1a9y TI0 CXEME «IaCTh-IIETI0CH:

Komanra: [ | [ [ =25\ [_1=25:5=05
Asep: [T T T ] T T T 1-05-4=2(m)
Owwo [T [T 1-05-2=1Gm)

OtBet: BricoTa KOMHaTHI 2 M, a BbICOTa ABEpH 1 M.

OnennBanue
e IIpumenenne

YpoBHHU
I 11| 111 v

3HaeT OCHOBHOE Cocrapnser [Mpumenser ocnosroe || [Ipumensier B pemie-
CBOMCTBO MPOIIOP- || HPONOPIUH O yC- || CBOKCTBO IPONOPLHY, | HiH OTHOCHTEILHO
MM, HO HE YMEET || IOBHIO 3a[a4, HO | COCTABIISET IIPOIOP-

CIIOKHBIX 32724

IPHMEHATH €T0 B || HE MOKET HAlTH | IMIO JUIS pelleHns 9
3aja9ax. pelenns. 3amau u Haxonut e || OCHOBHBIE CBOMCTBA
perIeHue. HIpOIIOPLINH.
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Ypoku 7-8. lpsmo nponopuuoHanbHbie BENTM4MHDI.
Koadduumenr nponopumoHanbHoctn
(y4eOHHUK, cTp. 52)

Cranpapr: 1.2.5. Pemaer npocTtele 337a4d Ha OTHOLICHHUE, MPOMOPLUH, Mps-
MYIO ¥ OOpaTHYO POIOPLMOHAIBHOCTD BEJIMUMH U IPOLICHT.

Pesyabrar 00y4yeHus:

Peraer mpoctelie 3a/1a4m Ha MPSAMO MPOTIOPIMOHAIBHYIO 3aBUCUMOCTD BEJTUYHH.

®opma padoThl: KOJUIEKTUBHAS U B TPYIIAX

MeToabl paboThi: MO3roBas araka, 00CyKIeHHE

Pecypcenr: yueonuk, UKT obopynoBanue, paboune JTUCTHI

Xop ypoka

IIpuBoasiTcst mpuMepsl OTHONIEHMs ABYX BennuuH. Hampumep: ecnu 3a 1 kr
SIOJIOK 3aIuTaTHIIN 3 MaHaTa, CKOJIBKO 3aratsT 3a 6 Kr s10:10k? KoHeuHo, HaiiyTes
yJamecsi, KOTopble OTBETIT Ha 33JaHHBIA Bompoc. Kak Buanm, ¢ yBenmdeHHEM
Macchl SI0JIOK yBEIMYMBAETCS IUIaTa 32 HUX. YUUTENb JOJDKCH MONPOCUTH AeTer
MIPUBECTH el HECKOJIBKO MPUMEPOB MoAgoOHoro pona. HaBepHska cpean oTBeTOB
OyAyT Takue 3aBHCHMbBIC BEIMYHHBI, KAK KOJIUYECTBO M CTOMMOCTb, CKOPOCTh U
pacCcToAHnuEC, BpEM U paCCTOAHUC U T.[. BI)ICJ'IYHIaB BC€ MHCHHA, YUUTCIIb IlaéT
I/IH(I)OpMaHI/IIO O TOM, 4YTO JAHHBIC BCIIMYMHBI SABJIAIOTCA IPAMO IMIPONOPIHUOHAIb-
HBIMH.

HccnenoBarennckmii Bompoc: KakoBo CBOHCTBO MPSIMOM TIPOITOPITHOHATEHOCTH?

J1s IpoBefieHHst UCCIIeIOBaHMs KIIacC Pa3elisioT Ha 3 TPYIIbI, KOTOPBIM pa3-
narotcst paboune aucThl. Ha xakaom pabouem nucte n300pa)KeHbl reoMeTpHye-
ckue (GUrypsl OMMHAKOBOM (OPMBI, HO pa3HBIX pa3MepoB (HampUMep PaBHOCTO-
POHHHE TPEYTrOJbHUKHM). YUEHUKH HAXOMAT OTHOIIEHHE CTOPOH U INEPHUMETPOB
maHHbIX puryp. Kaxkmas rpymnmna nmpenctaBisieT CBOIO padOTy M BBICKa3bIBaET MHE-
HHUE 0 TIOJTYYCHHBIX pe3yibraTax. Takum o0pa3oM, MOJBOIUTCS UTOT, YTO JaHHBIE
BEJIMYUHBI SBISIFOTCS IIPSIMO TIPOTIOPIIMOHAIBHBIME BeTHUNHAMM.

UccnenoBanne MOXHO TPOAOIDKHUTE. sl 3TOro B yyeOHHUKE NMperHa3HaYeHBI
3aganns Ne1-12. VX MOXHO BBINOJHSTH Kak B IPyMIax, Tak W KOJJIEKTUBHO,
BCEM KJIaCCOM.

3ananus Ne 4—-8 hopMUPYIOT y yUaIUXCSl YMEHHE TPUXOIUTH K OMPEICIEHHO-
MY PEIICHHIO U MPEACTABIIATE €T0 B IIOJTHOM 00bEME.

Zapanus Ne 9, 10, 11, 12. [Ipu BHIMOTHEHUH dTUX 3aJaHUHN ydaIIuecs TOJDK-
HBI ONPEACITUTH KOAPPUIIMESHT TPOTOPIIMOHAIBHOCTH U BBISICHATB €T0 POJh. Y UH-
TEeJb CTapaeTcs, YTOOBI ydalIrecss MOTJIH 0CO3HATh CYIIIHOCTh TOHATHS «K0d(dH-
[IMEHT MPOIIOPIIHNOHATIEHOCTI.

3aganusa Ne 13-20 ygyeOHHKa MOYKXHO BBITIOJIHUTH HA BTOPOM YPOKE.



IIpumep padouero Jucra (il MEPBOro Ypoka)

~

ﬁaf&;{ﬂTe OTHOIIICHHUE CTOPOH H IIEPUMETPOB OOJIBIIET0 PABHOCTOPOHHETO TPEYTOIbHHUKA
K MCHBIIEMY (IUTHHBI CTOPOH U3MEPETE IPH TOMOIIH JTUHelKn). CpaBHUTE TOIyYICHHBIC
pe3yabTarhbl.

1. {nvHa CTOPOHBI OOJIBIIETO TPEYTONBHUKA: d = MM
JInHa CTOPOHBI MEHBIIETO TPEYTOJIbHUKA: b = MM
OtHomenwue: a : b =

2. [TepumeTp GobIIEero TPEYroJbHUKA paBeH: P =
[IepumeTp MEHBLIETO TPEYroiabHUKA paBeH: P =

OTHOIIEHHE NePUMETPOB PaBHO:

BoiBoa: /

7

\

Haw:u/ITe OTHOIIIEHHE CTOPOH M MEPUMETPOB OOJIBIIEr0 PAaBHOCTOPOHHETO TPEYTOJIbHHUKA
K MEHbIIIEMY (IJTMHBI CTOPOH M3MEphTe TPH IMOMOLIH JHHEiKK). CpaBHUTE MMOIy4YEeHHbIE
Ppe3yIbTaThI.

1. [lniuHa cTOpoHBI OOJBILIETO TPEYTOJAbHUKA: a = MM
a JITHA CTOPOHBI MEHBIIIETO TPEYTOJIbHUKA: b = MM

OrtHoleHue: a : b=

2. [Tepumerp Gonblero TpeyroibHUKa paBeH: P =

HepHMeTp MCHBUICTO TPCYIOJIbHMKA PAaBCH: P=

OTHoOIIIEHNE TEPIMETPOB PaBHO:

BbiBoa: /

<\

Hamme OTHOIIIEHHE CTOPOH ¥ MEPUMETPOB OOIBIIETO PABHOCTOPOHHETO TPEYTOJIbHHIKA
K MEHbIlIeMY (JUIMHBI CTOPOH M3MEPHTE MPH MOMOIIY JTHHEHKH ). CpaBHUTE TOIyYCHHbBIC
PE3yIIBTATEL

1. JInvHa CTOPOHBI GOJIBIIETO TPEYroOAbHUKA: @ = MM
JInuHa CTOPOHBI MEHBIIETO TPEYTONbHUKA: b = MM

OrHomienue: a : b=

2. [Tepumetp OombIero TpeyroiabHUKa paBeH: P =

A
I [lepumeTp MEHBIIETO TPEYTONbHUKA paBeH: P =
o

OTHOILIEHHE TIEPUMETPOB PABHO:

BriBoa: _J




3ananme Ne22. [lo ycnoBuio 3aa4M pacCTOsIHMS OTHOcCATCS Kak 24 : 28 : 36.
Kaxxnpiit unen otHomeHust MOKHO pasfaenuts Ha 4. [omyunm, 6 : 7 : 9. Takum
oOpaszom, 110 mMaHaT HaJO pa3/ENUTh MPSIMO MPOMOPIIHOHAILHO YKciaM 6, 7 u 9.
CymMy, TOTpaueHHYIO Ha BCIO TOPOTY, HAJIO pa3faenuTh Ha 6 + 7 +9 =22,

110 : 22 = 5 (MaHaT) — moTpayeHo Ha OJ(Hy 4acTb. Torna,
IlepBast cembs notparuna: 6 - 5 = 30 manar
Bropas cembs notparuna: 7 - 5 = 35 manat

TpeTbst ceMbd notparmna: 9 - 5 = 45 manar Ortert: 30, 35, 45 mMaHar.

OunennBanue
e Ilpumenenne

YpoBHu

I 11 I v

C Tpynom pemraer
3a/1a4¥ Ha MPSMO

Pemaer 3amaun Ha
MIPSIMO TIPOTIOPITHO-

CaMOCTOSITEIILHO
pelaet 3aaaqun

Pewmaer panuo-
HaJIbHBIM METO-

IIPOIOPLUOHAIIb- HQJIBHYIO 3aBUCH- | Ha IPsSIMO MPO- || JOM 3aJayd Ha
HBI€ 3aBUCUMOCTH | MOCTB C [IOMOLIbIO || HOPLUOHAIBHYIO | IPSIMO IPOIOP-
BEJINYMH. YUUTes. 3aBUCUMOCTD C LIMOHAJIbHBIE
0OBSICHEHUEM. BEJINYMHBL.

Ypoxu 9-10. fleneHue umcna Ha yactu npsamo
NPONOpPLMOHArbHbIE 3AAAHHbIM YUCIAM
(y4eOHHUK, cTp. 56)

Cranpapr: 1.2.5. Pemaer npocTtele 3aa4d Ha OTHOILEHUE, MPOMOPLNH, ps-
MYIO U 00paTHYIO MPONOPLUUOHAIBHOCTD U MIPOLICHT.

Pesyabrart 00yueHnust:
Jenut 4uciao Ha 4acTH, IPSIMO IPOIIOPLHOHAIBHbIC 3aJaHHBIM YHCIIaM.

®opma padoThI: KOJUIEKTUBHAS U B TPYMIAX
MeToabl padoThI: MO3TOBas aTaka, 00CYKICHNE

Pecypcenr: yueonuk, UKT obopynoBanue, paboune JTUCTHI

Xop ypoka

IlepBb1ii ypok. Pemienue 3agaHuil o 3TON TeMe B MIIAJIIAX KJIAcCax JaBa-
JIOCh B BUJIE MOJIEIH «4aCTb-Lea0e». Uucio, pa3aenéHHoe Ha 4acTu, paBHO CyM-
M€ YacTei, U3 KOTOPBIX 3TO YMCIIO COCTOMT. J{j1si 0OBsICHEHHS ypOKa MOXKHO HC-



MOJIb30BaTh OOBSCHEHHUE 33Jjaudl U3 y4eOHHMKA WIH JIFO00H OJHOTUITHOW 3a/1ayu.
MOoHO TIPEJICTaBUTh 3TO OOBSICHEHUE, UCIIONb3Ys AIEMEHThI aHUMAIIUU TIPOTPaM-
MbI Power Point. Oto cienaeT oObsicHeHHe Oojiee HAIVIAAHBIM M MOHATHBIM. Y YH-
TEJIb MOXET MPEJIOKUTD MPEACTABUTH YKE PEHICHHYIO 3aa4y YUCHHUKAM.
Hanpumep: npeacraBuM uncio 1250 B BUae CyMMBI TPEX YUCEI TaK, YTO MEp-
BOE YHUCJIO COCTABIISIET 5 yacTeil, BTOpoe — 3 4acTH, a TPEThe — 2 YaCTU. Y UCHUKHU
MOTYT IPEICTABUTh CIECIYIOUIYIO MOJCIb:
Pemenne: 5+3+2=10

1250 : 10 = 125 (ogHa 4yacTh)
1250 125 - 5= 625 (mepBoe 4ncCI0)

125 -3 =375 (BTOpOE 4HUCJIO0)

125 - 2 =250 (TpeTbe 4HCI10)

Tlocne TOr'o, KaK 3aga4a peui€Ha IIpu IIOMOIIU MOACIN «4aCTh-LEJI0EC)», MOXKHO
00BSICHUTH ACTAM, YTO 3TO U €CThb ACJIICHUC HA MPSAMO IIPONOPIHUOHAIBHBIC YaCTH.

bes TNOCTPOCHUS MOACIIN 3Ty 3aAa4y MOKHO PCHINTD TaK:

1) ﬂ.5:125.5:625;
(5+3+2)

2) ﬂ.3:125.3:375,
(5+3+2) >

)10 s oas
(5+3+2)

Ha nepBom ypoxe Beimosnastorcs 3aganus Ne 1-10 yueOnuka. Lenecoobpasno
OTO NPOBECTU B I'pyIlinax. O,I[HOTI/IHHI)IC 3aJaHusd MOXHO OaThb ACTAM B Ka4€CTBEC
JOMaIHen paboThl.

3aganme Ne8. Ilpy BBINOTHEHMH 3TOTO 3a/laHUS YUYEHUK JIOJDKEH Ha OCHOBE
3a/laHHOTO OTHOILIEHUSI HAuYePTUTh MPABUIIBHBIA YEPTEXK. DTO MOMOXKET eMy IS
MOJIyYeHUs MpaBWIBHOTO OTBeTa. Pa3BépHyThIii yron cocrasnser 180°. Torma
ZABC = ZABD + ZDBC.

Pa3BépnyThiii yron nenutcs Ha 18 paBubix yacteit. Torna:

D
AABDZ—180 -5=10-5=50°
(5+13) ’
180
_ ——13=10-13=130°
/DBC = (5+13) . C B A

Yyarmuecss MOTYT PEITUTh 3Ty 3aAa4dy U MPH IIOMOIIN MOJETH «JacTh-IIEIIOeH
OtBer: ZABD = 50° ZDBC = 130°.

3aganue Ne 10. a) [To ycnmoButo: 3:5: 6 =x:y: 24.



Haiiném ko dunment nponopunonaibHoCcTh: 24 : 6 = 4.
Tormax=3-4=12; y=5-4=20.
L1 OrtBet: 12 u 20.
0 §:£:§:x:y:24'
CoracHo BbIIICYKa3aHHOMY NPaBHILy HaaEM KO3 (GHUIHUEHT IPOIOPLUOHAb-
HOCTH: 24:% =216,

1 1
Torma x:§-216=28;y:%-216:6. OrtBert: 28 u 6.

Bropoii ypok. Ha 3ToM ypoke pemarorcst 6ojee ClI0XKHBIE 3a/1aull Ha JeIeHHe
4ucia B IpsSMOU MPOMOPIHOHATBLHOCTH. B yueOHuKe 310 3amanus Ne 11-20.

3amanme Ne 14. O603HaYMM 33JaHHBIC YUCIIA Yepe3 d, b, ¢. Toraa 1o ycioBuio:
2
a:b=4:9 u b:c=15:2§.

Kax BumHO, Bropoe 9uciio (4uciio b) B IEpBOM OTHOIIIEHWH paBHO 9, a BO BTO-
pom — 15. UToOBI BEIPA3UTh B KAKIOM OTHOIICHUN YUCIIO b OJMHAKOBBIM YUCIIOM,
YMHOXUM KaK]IbIM YJIEH B IPaBOM 4acTH MEPBOTo oTHOIEHUs Ha 5. [Tomyunm:

a:b=20:45.
A KaX[JpIi YIeH B MPAaBOM YaCcTH BTOPOTO OTHOLIEHUS Ha 3:

b:c=45:8.
Takum 00pazoM, nomydmiy, uto a : b : ¢ =20 : 45 : 8. 3Has, uTo cymMma yucen

paBHa 219, nomyyaem:
219: (20 +45+8)=3.
Torga: a=20-3=60; b=45-3=135;, ¢c=8.3=24.
OtBeTt: 60; 135; 24.

3apanus Ne 15. D10 ynpakHEHUE TAKOE Ke, KaK U IPEIbIIyIIee, I0ITOMY €ro
MOJKHO J1aTh Ha JIOM:

a:b=2,5=18:45
b:c=3:4=45:60 ra:b:c:d=18:45:60:70
¢:d=6:7=60:70] 386 (18 +45 + 60 + 70) = 2;
OtBer: a =36; b=90; ¢=120; d=140.
O000menns U BBIBOABI: YUHUTENh €mé pa3 0000IIaeT METOIbI PEIICHHUs 3a-
Ja4 Ha AeJIeHUe B MPSIMOI NPOIOPLMOHAIBLHOCTH, HAIIPaBysisl BAUMaHKUE AETeH Ha
TO, YTO 3THM YacTO IOJb3YIOTCSl B Pa3HBIX HAyKaX — B XMMHUH (IIPU BBIICHEHUH

TIOSIBIICHVSI PEAKITNi, U3TOTOBJICHNH CIIJIABOB), B (papMaKosoruu (IIpyU M3rOTOBIIE-
HHH JICKAPCTBEHHBIX TPETIApaToB) U T.11.



OunenuBanue

e JlenreHue HA YACTH

YpoBHu
I 11 111 v
3arpynHsaeTcs [Ipu nenenun [Ipumenser nene- | Ilpumenser pauuo-
IIpY JEJIEHUU | YHUCJla Ha YacTH B (|HME YKCIa Ha YacTH | HaJbHBIE METOIbI
Yyclla Ha YacTH || MPsAMOM MpOIop- || B IPAMOM Mpomop- | MpH AeJeHUH Ha
B MPSIMOM NPO- || IUOHATIBHOCTH J10- (| IUOHATIBHOCTH MPH | IPSIMO MPOMOPIIHO-
MOPLMOHAIBHO- || MyCKAeT OIIMOKK. | peIeHnH 3a1ad. HaJbHbBIE YaCTH
CTH. 3a/IaHHBIX YHCEIL.

Ypoku 11-12. O6parHo nponopLUOHaribHbIe BeNTUHUHDI
(y4eOHHK, cTp. 58)

Cranpaprt: 1.2.5. PemaeTr mpocThie 3a/1aun Ha OTHOIIICHWE, TIPOIIOPIIHH, TIPsI-
MYIO U 00paTHYIO NPOMOPLUUOHAIBHOCTD U MIPOLICHT.
Pesyabrar 00y4yeHus:
Pemaer 3agaun Ha 0OpaTHYIO MPONOPIHOHATILHOCTD.
®opma padoThI: KOJUIEKTUBHAS U B TpyIIIax
MeToabl padoThI: MO3roBas aTaka, 00CYKIeHHE
Pecypcenr: yueOnuk, UKT obopynoBanue, paboune JTUCTHI

Xop ypoka

[Iprn momomm mporpammbl PowerPoint cosmaiite mpeseHTannto, B KOTOPOH
MOKaXHTE, KaK M3MEHSIOTCS BPEMsI U CKOPOCTH (IIPU HEM3MEHHOM PACCTOSHUM),
MIPOU3BOINTENILHOCTh U BpeMs (IIpH OAMHAKOBOM 00BEME padoTer). OOcymuTe ¢
JETbMH, KaK OTHOCATCS IPYT K APYTY 3TH BEIUIHMHBL.

JIJist 3TOTO YyUHTENh MOXKET 33]1aTh HABOJIIUE BOpockl: «Kak, 1Mo Bamiemy, u3-
MEHHUTCS BpeMs (IIpH HEM3MEHHOM PAaCCTOSHHH), €CIH CKOPOCTh YMEHBITUTCS ?»
nn «Kak m3MeHuTCS BpeMs (TP BBITIOTHEHHNH OJHOW M TOH e pabdoThl), eCIH
KOJTMIECTBO PA0OUNX YBEITHUNUTCS?)»

Hccaenoarenbcknii Bompoc: Kakum cBOWCTBOM 00JagaroT oOpaTHO TIPO-
MOPIIMOHATHHBIE BETMIHHBI?

IIpoanamu3upyem OTBETBL: €CIH CKOPOCTh YBEJIMYUTCS, TO BPEMSI YMEHBLUUTCS
WA €CITH KOJTMUECTBO PAOOTHUKOB YBEIMUUTCSI, TO BPEMSI, 32 KOTOPOE MOYKHO BBITIOJI-
HUTB 3Ty paboTy, yMEHBIIHUTCS. Takue BeTMIMHBI HA3hIBAIOTCS 00PATHO MPOMOPIUO-
HAJbHBIMU.

ITpoBenenue ucc/ienoBanms: YUuTenb ASTUT Kiacc Ha rpymnibl. Kaxkaoi rpymme
nmagTcst paboumnii IMCT, KaK MOKA3aHO HUXKE. Y YNUTENb MOXKET 3aMEHUTh 3a/IaHNS.




IT

PaccrosHEe MexIy OByMS TOpoJaMH II0€3] HPOe3KaeT 3a 8§ YacoB CO CKOPOCTBIO
50 KM/4, ¥ 9TO e paccTossHUE co CKOpocThio 80 KM/4 3a 5 "acoB. BrricHuTe, Kakas 3a-
BHUCHMOCTbH CYIIECTBYET MEXIY CKOPOCTBIO H BPEMEHEM.

UYetBepo paboYMx MOTYT 3aKOHYHTH PEMOHT 3a 6 THEH, a TBOE ITOT K€ PEMOHT MOTYT
3aKOHYMTH 3a 12 nHel. BelsicHMTE, Kakas 3aBUCUMOCTB CYLIECTBYET MEXKIy KOJIHUYe-
CTBOM pabOUYMX M BPEMEHEM.

Jna BeITONHEHWS 3afaHWsA TpynmnaMm OTBOAUTCS 3 MHHYTHL. IlpencraBurens
Ka)KIO0H TPYIIIBI IPECTABISET CBOIO PAadOTYy.

IlepBast rpynma ycTaHOBWIIA, YTO CKOPOCTh YMEHbIIMIIAch B 1,6 pa3, a Bpems
yBeNIMYMIOCH B 1,6 pa3. Bropas rpymmna — KOJIMYECTBO pabOYMX COKpPaTHIOCH B
2 pasa, KOJTUYIECTBO JHEH BO3pOCTO B 2 pasa. 31mech HamAo oOpaTWTh BHUMAHHE
YYEHHWKOB Ha TO, YTO KOI(PPHUIMEHT OCTAETCS MOCTOSHHBIM, TaK KaK B MEPBOM
Cllydae HEM3MEHHBIM OCTaJIOCh PACCTOSHHE, & BO BTOPOM — 00BEM paboThlI.

3areM MOXKHO BBITIOJTHUTH 3aJaHUs U3 yueOHUKA.

3amanue Ne8. Jlnsg 3amaun Hamo co-
CTaBUTh COOTBETCTBYIOIIYIO ITPOTTOPIUIO. 8 man. |—>|18 noprdeeii

W3 Momenu BUIHO, YTO TIPH yBEIHYC-
HUA ctomMocTH B 12 : 8 = 1,5 pasa, ko-
JTUICCTBO TIOPTQENEH TaKKe YMEHBITIACT-
cs B 1,5 paza.

12 man. | =>| x noprdereii

OtBeT: 12 noprdernei.
Ha BTopoM ypoxe MOXHO BBITIOTHUATE 3aganust Ne 9—-16 u3 yaeOHHKA.

3aganne Ne 9. Jlns pemieHus 3ToM 3aJauu HaJ0 HAWTH, CKOJIBKO CTOUT OJTHA TET-
panb.

ITo ycnoBur, ecnu 5 terpageil crosat 60 ISIOMK, TO OAHA TETPagb CTOUT
60 : 5 =12 ranuxk.

B 10 e Bpems, ecnu 4 Terpaan croat 80 TAMUK, TO

12 rsin. — 15 terpaneit

ofHa TeTpajab Oyner crouth 80 : 4 = 20 rsanuk. M3Bect- ABssenl, — 27 FE O
HO, 4T0 Kynuiu 15 terpazieii o 12 rsmmk. YtoOs! y3HATE, 12:20=x:15

o 15-12
CKOJIBKO TE€TpaJcu 1o 20 TAIMK MOXKHO KYIUTb HA 3THU KC = 5— =9

JIEHBI'Y, HY’>KHO COCTaBUTH TIPOTIOPIIHIO. A




OtBet: 9 TeTpazeii.
3aganus, Mogo0HbIe JaHHBIM, HAJI0 3a7aTh HA IOM.
O0001IeHNS W BBIBOABI: YUUTENb €I pa3 HATIOMUHACT JICTSIM, YTO, €CIIH TIPU
yBeJIMYCHUH (YMEHBIIICHHH) OJIHOW M3 BEIUYWH, JIpyras BEIHMYMHA YMEHBIIACTCS
(yBenmMuHMBaeTCs), TO 3TH BEIMYMHBI HA3bIBAIOTCSI 0OPaTHO MPOTIOPLHOHATEHBIMH.

OuenuBanue
* IIpumeHeHue

YpoBHu
I 1 11 v
HcnpiThIBAaET OTHO-
C tpynom Pemmaer ¢ o0ObsicHe-| Perraer parumo-
CUTEJIbHBIE TPYIHO-
pemraer 3aaa4n HUSIMU 331394 Ha | HATbHBIM METOIOM

CTH IIpU pCHICHUN

Ha 00paTHYIO o0parHyro mpo- || 3a/1a4n Ha 0OPATHO
3a1a4 Ha 0OpaTHyIo
MPOTIOPIIHOHAITb- J—— MOPIMOHATLHOCTD || MPONOPIIMOHAIb-
HOCT BeuuuH, | Do P BEJINYHH. HBIC BEJTUYUHBI.

HOCTBb BCJIMYHH.

Ypok 13. flenexue uncna Ha vacrm obparHo
NPONOpPLMOHAsIbHbIE 3AFAHHDIM YMCIAM
(y4eOHHuK, cTp. 60)

Cranpapr: 1.2.5. PemaeTr mpocThie 3a1aud Ha OTHOIICHWE, TIPOIIOPIIHH, TIPsI-
MYIO U 00paTHYIO MPOMOPIUOHAIEHOCTE W MIPOIICHT.

Pe3yabrar 00y4yeHus:
JlenauT 9KciIo Ha 4acTH B 0OPAaTHON MPONOPIUOHATIBHOCTH.

®opma padoOThI: KOJUICKTUBHAS U B TPyIIIax
MeTonbl padoThI: MO3roBasi aTaka, 00CYK/ICHHUE

Pecypcenr: yueOnuk, UKT obopynoBanue, paboune JTUCTHI

Xop ypoka
B Hauane ypoka y4uTenb OpeiaraeT peluThb clIeIyollyo Ipodaemy:
«Paznennm unesio 470 Ha 4ynciaa, 00pPaTHO NPONOPHHOHAJIBHBIE YHCJIAM 3,
4 u 5».

s ycCiioBus U3BCCTHO, YTO 3TO YMUCIO HAAO pas3fCJvUTb HAa YaCTH, 06paTHBIe
qucjiam 3, 4mus. H03TOMy YUYUTCIIb BBIACHACT, KAKUC YHUCJIa ABJIAIOTCA O6paTHI:I-




1 1 1
Mu i1t uucen 3, 4 u 5. Urtak, 310 uncna g; Z; 5 Yucno 470 nenurtcst Ha 4acTH
MIPSIMO TIPOTIOPITUOHABHEIE 3THM YUCIIAM.
1 1 1. 1 47 1
470 1 (—+—+—)- — =470 :— - — =200
(3 4 5) 3 60 3
AT 47021150

Oteer: 200; 150 u 120.

Hy:xHo ofparuth oco0oe BHUMaHHe Ha cJeqylollue MOMeHTHI: [lenenne
YHCell Ha YaCTU B 0OpaTHOMU IPONOPIHMOHAIBLHOCTH B OOBIYHON KHM3HHU JOCTATOY-
HO pernkoe siBieHue. [1o3Tomy neTn 3aTpyaHsIOTCs NP PeLIeHHH 3a/1a4 Mog00Ho-
T'0 pOjia WIK IIJI0XO BOCIIPUHUMAIOT 3TOT THI 3a7a4. [l03ToMY, AJIs TydIIero moHH-
MaHUs YPOK JOJDKEH OBITh MHTEPECHBIM, YTOOBI JETH 3aIllOMHIIIM ero. J[is sToro

xenarensHo npuMeHuTb KT o0opynoBanue u pa3nuyHble HHTEPHET-PECYPCHI.
B Tedenune ypoka Hy»HO BBIMOJIHUTH 3aanus Ne 1-7.

3ananue Ned4. Ecny mmpuHa U A7MHA NPSIMOYTOJbHUKA B 00paTHOM mpomop-
[IUOHAJIBHOCTH OTHOCUTCSA Kak 9 : 7, TO B IPAMOM MPOMOPIMOHATIBHOCTH 3TO 3a-
nuiercs kak 7 : 9.

a) ITo ycnoButo mmpuna 14 MMm. J{rHYy 0003HaYMM 32 X, TIOIYYHM TTPOTIOPITHIO
7:9=14:x. Orctona x = 18 MM. A 1iomaap npsiIMOyTOJIbHUKA Oy/IeT:
S=14.18=252 mm*.
OtBeT: 252 MM?.
0) Ecnmu mmpuHy mnpsiMoyrojbHHKa OO0O3HAaYMTH 4epe3 X, a JAJHHY 4Yepe3
(x +20) cm, TOorma MOXKHO COCTABUTH MPOMOPLIHUIO:
7:9=x:(x+20)
Ox=T7(x+20)ux=70cm (IWIKMpUHA IPSIMOYTOIbHUKA);
70 +20=90 c™m (IMHA MPSIMOYTOJIBHUKA).
P=2(70+90)=2-160 =320 cm OrtBet: 320 cMm.

TBopueckoe npumenenue: [t 3TOr0 MOXKHO MCIIONB30BaTh 3aganue Ne 7 u3
yueOHUKa.

3ananue Ne7. Ecnu uncino cnopTcMeHOB 0OpaTHO MPOMOPIMOHATIBHO YHCIIAM
3 W 2, 3TO 3HAYUT, YUCIIO CIOPTCMEHOB MPSIMO MPONOPLHUOHAIBHO YKciaam 2 u 3.

T.e.: 1 : 1 =2:3
32 .
Tlo npaBusy JeseHrs Yrces Ha YaCTH B MIPSIMOW MTPOMOPIIMOHAIBHOCTH HAXOIUM:
30

2+3

30
——+2=12 (yuenuku VI knacca) 213 3=18 (yuenuxu VII knacca)

OTtBet: 12 1 18 yenosek.



OuennBanue

e JleneHue HA YACTH

YpoBHu

I

11

I

v

3arpynHsaeTcs
MIPY JEJIEHUU
YyClla Ha YacTH

UcneITeIBaET HEKO-
TOpBIE 3aTPYIHEHUS
MU ACJICHUU YKClia

[Ipumenser ne-
JICHHE YuCla Ha
4acTu B 00paTHOI

TIpumenser paryo-
HaJIbHBIC MCTOIBI
IIpyu ACJICHUHU HA

B 00paTHOM | Ha yacTu B OOpaTHOH | MPOMOPLUOHANbL- || OOPaTHO MPOIOP-
MPOMOPLHO- | MPONOPLMOHAIBHO- | HOCTHU IPH pelle- | IHOHAIbHBIEC YacTH
HaJIBHOCTH. CTH. HUM 3a7ad. 3a7aHHbIX YHCEIL.

IIpn mzyuenun temsl «llpsamas u oOparHas MPOMOPIIMOHATBHOCTEY) MOXKHO
pazzarh JETSIM OIPOCHBIE JIUCTHI:

Brrsicaure B prIMOﬁ Ui 06paTHOﬁ MIPpOMOpPHHUOHAJIBHOCTH HAXOAATCA AaHHBIC
BCIIMYHUHBI:

1. ILCJ'II/IMOG 1 4aCTHOC TP HCU3MCHHOM JACJIUTCIIC

2. KonmaecTBo pabounx v Bpems, 3aTpadeHHOE Ha BBITOJHEHUE HEKOTOPOii pabo-
THI TIPY IPOM3BOAUTEIBHOCTH TPyHa

3. CropoHa KBajpaTa 1 €ro NepuMeTp

4. Bec yenoBeka 1 €ro poct

5. JlnvHa nrameTtpa Kojeca | KOJIMIECTBO 00OPOTOB IS 3aJAHHOTO PACCTOSTHHS

6. KonmnmuecTBO KHUT B OMOJIMOTEKE U KOJIMYECTBO YUTATEIICH

7. PaccTosiHME U CKOPOCTD ITPH 3aJJaHHOM BpEMEHU

8. [IpoiineHHblil myTh U 3aTPAu€HHOE Ha 3TOT MYTh BpeMsl IIPU MOCTOSHHOM CKO-
poctu

9. YMeHbI1aeMO€e U Pa3HOCTh TP HEU3MEHHOM BbIYUTAEMOM

10. Bo3pacrt neteil B ceMbe OT UX KOIMYECTBA

11. Bpems, 3aTpaueHHOE Ha IIOMMKY PBIOBI, U KOJTMYECTBO MOWMAHHOM PHIOBI

12. BospacT aepeBa u ero BeICOTa

13. IIpuBeauTe HECKOIBKO TPUMEPOB CAMH
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I[Ipsimo nponopuHOHAJbHbIE U 0OPATHO MPONOPLUHMOHATBHBIE
BeJIMYMHBI (Paboumii JIuCT)

damuiana: Nwmsa:

1. 3akoHUHTE TPEIOKEHNUE TAK, YTOOBI TIOIYYHUIIOCh HCTHHHOE BBICKA3bIBAHHE:
a) Ecnu onHa n3 BenmunH yBenuuuTes B 4 pasa, Apyras BEIMUMHA TOXKE
, TO TaKH€ BETMYMHBI HA3bIBAIOTCS MPSIMO
0) Ecnu ogna u3 Benmmuun ymeHsinuTcs B 10 pas, a apyras
TO TaKW€ BEJIMYMHBI HA3bIBAIOTCS 0OPATHO

2. lnst mzroronenus 1200 terpaneit morpedosanock 103,2 kr 6ymaru. CKoIbKo

Kr Oymaru norpeOyercst it nzrorosnenns 2500 Takux sxe TeTpanen?
Pemenne:

OrTBer:

3. 12 pabounx HEKOTOpOE 3a/IaHUE BBIMIOJIHSIOT 3a 8 JHEH. 3a CKOJBKO JHEU BhI-
TIOJTHSAT 3TO XK€ 3ajanue 24 padboumx?
Pemenue:

OT1BeT:

4. Kycok cramu maccoit 350 r umeer 00béM 50 cm’. KakoBa macca Kycka craiu

oobpéMoM 120 cm3?

Pemrenue:

OrTBerT:

5. 3anac xopma Ha 45 aneit xsatut 90 nomaasm. CKOIBKUM JIOIIAIIM 3TOTO 3ama-
ca xBaruT Ha 30 quei?
Pemenue:

OrTBerT:

6. YeThipe OMHAKOBBIX HAcOCa MOTYT HAIOJHUTH OacceiiH 3a 2 yaca 18 MUHYT.
CKOJIKO TakuX HAcOCOB IOTpeOyeTcs, YTOObl HAIMOJHUTH 3TOT OacceiH 3a
1 gac 32 mun.?

Pemienue:

OrTBer:

7. HaiimuTe pa3HOCTh HAUOOJIBIIETO ¥ HAMMEHBIIETO W3 YKHCEN, OJTYYCHHBIX MPU
nenenun yucia 2340 Ha yacTu B mpsiMoit mponopiiuonansuoctu 1 : 3 : 6.

Pemenue:

OrTBerT:

8. Haiinure nmpousseneHune ynces, KOTOpoe MOMyduTes npu aeiaeHun yucna 1500
Ha yacTu B 00paTHOH mponopunoHanbHocTy 8 : 7.
Pemenue:

OrTBerT:




Ypoku 14-15. Macwrab
(y4eOHMK, cTp. 61)

Cranpaprsi: 1.3.1. [Ipumensier npuOMMKEHHYIO OLEHKY IS MPAKTHYECKUX
3ajad.
1.2.5. Pemaer npocThle 3a1a4n Ha OTHOLIEHHE, POTOPLUH, Mps-
MYIO U 00paTHYIO MPOMOPLIUOHAIEHOCTD M MIPOIICHT.

Pesyabrart 00y4yeHus:
Brruucnsier mpubIu3uTenbHOE 3HaUCHUE YHCIIA.
Pemraer 3agaun Ha TeMy mMacmtad.

®opma padOThI: KOJUIEKTUBHAS U B TPyMIax
MeToabl padoThi: 00CyKAeHUE, BBIBOJ IIOHITHUS
Hurerpaums: Mupopmaruka, 'eorpadust

Pecypcenr: yueOnuk, UKT obopynoBanue, KapThl, paboume JUCTHI

Xop ypoka

IepssIii ypok. [Ipu momomm KoMIbrOTepa CHavYala MOKa3bIBAlOT M300paxe-
HUS 3eMJTH, TIAHET, TOPOIOB, a TIOTOM — KapTy W TIO0YC. YUHUTENb BRICTYIINBACT
MHEHHUSI y4aluxcs 00 m300paEHHBIX 00bekTaX. M3 ypOKOB MH(POPMATUKHU yiKe
M3BECTHO, UTO IT00YC — MOJIENbh 3eMIIH, KapTa — Moienb nHpopmanwu. JleiicTBu-
TEJBHBIE pa3Mephl 3€MHOTO IIapa YMEHBIIWIIH Ha TJ1a3 U [OIyYWIn Kapty. B kade-
CTBE HAISAHOTO MMOCOOWS MOYKET OBITh MTOKa3aHa KapTa. Y YeHHKH PacCKa3bIBAIOT,
YTO OHU 3HAKOT O KapTe U e€ pa3Mepax. YUuTellb HalpaBiseT BHUMAHUE JeTel Ha
otHomienue 1 : 100000, koTopoe 3anucaHo Ha KapTe.

Uro o3HavaeT 3TO oTHOMIEHHE? BrIcymmBaoTCs MHEHUS YU4eHHUKOB. «PaccTo-
sHUIO B 1 ¢M Ha kapTe cooTBeTcTByeT paccrosaue B 100000 cM Ha MecTHOCTH (B
JIEHCTBUTEIBHOCTH )». Takum 00pa3oM, yUEHUKH PacKphIBAIOT TeMy ypoka «Mac-
mTao.

Hccnenoarenbcekuii Bonpoc: Kak MOKHO onpeiesiuTh A€MCTBUTENbHbBIE pa3-
MepBbI, pa3Mephl Ha TUTaHEe U MacTad?

MOoKHO BBITTOJHHTE 337aHust Ne 1-3 u3 yueOHUKa, KOTOPBIC TOTOBSITCS Ha Pabo-
yux Jmctax. [Ipu 3ToM Kimacc MOXKHO pa3OUTh Ha IPYIIBI IO 3—4 YenoBeKa.

3ananmne Ne3. JIns BBIIOTHEHUS STOTO 3aJaHUST KaKIOW Tpymnmne BbIAAETCS
KapTa, Ha KOTOPOH MPOBOAATCS COOTBETCTBYIOIIME H3MepeHHs. Bo Bpemst mpe3eH-
TalliU Pe3yJIbTaTOB pa0OThl KaXKaasi rPyIa BhIBEIIMBACT HA JJOCKY CBOI KaprTy.
IMocne yero MPOUCXOAUT 0OCYKACHUE PAOOT.

3aganusa Ne4 u 6 MOKHO JaTh HA JIOM.




MaciuTab (pabouuii AHCT)

damuinsa: Hmsa:

1. ns 3amanHo#l GUrypsl HauepTuTe Takyro (GUrypy, 4T00BI OTHOIIEHHE CTOPOH
MIOTyYeHHOU (PUTYPHI M 331aHHOM OBIIIO KaK:

a)2:1; 0)1:2.
SanummTe MacmTad JUIst KXo GUTyphI:

a

0)

aciu *a,ﬁl:I )




Bropoii ypok: Ha 3TomM ypoke pekoMeHIyeTcsl BHIIOIHUTH 3ajaanust NeS, 7,
8,9 u 11 u3 yueOHuKa. ITH 3aJaHus B BUJIE pabOYHX JIMCTOB Pa3Jar0TCs TPyIIIaM,
Ha KOTOPBIE MTPEBAPUTEIBHO Pa30UT Kiacc.

3ananue Ne 11. Ilo ycnoButo, pasmepsl popmara AO TakoBbl: 841 x 1188 mmM.
Torna:

a) pasmepsl popmata Al: 594 x 841 mm;

pasmepsl popmara A2: 420,5 x 594 mwm;
pasMepsl popmara A3: 297 x 420,5 mm.

B) pa3mepsl hopmata A4: 210,25 x 297 mm.

TBopueckoe nmpumenenne: Ecim dpopmar C umeer mmay 1296 MM, TO Tipn-
HSIB IIMPHUHY 332 @ MM, MOXHO 3anucark: 1296 : a =a : 648.

[omyuures, uato a* = 1296 x 648. Yucno 1296 6nusko k unciy 367, a 648 — k
ypciy 25% Tloatomy mmupuHa aucta a = 25 + 36 ~ 900 mMm.

O000ennss U BBLIBOAbI: YUYUTENb MOABOAUT HUTOT BAXKHOCTU IPABHIBHO-
ro UCMoNb30BaHus MacmTada. [Ipu momomu mMacmrada 1OCTaTOuHO OOJNBIIME M
OYCHb MaJICHbKHE OOBEKTH MOYKHO H300pa3uTh Ha Kapre.

JlaHHas Tema Bcerja M3y4aercsl YUCHHUKaMU C OOJNBIIMM HHTEPECOM. YPOKH
TI0 3TOI TeMe MOTYT OBITh B BHJI€ UTPHI, pa3BiedeHni T.1. [ 1aBHOE, 37€Ch MOKHO
MIPOBECTH OOJBITYIO PabOTyY IO KapTe, a 3TO OUCHB MPUBJICKACT YICHIUKOB.

HNHnTepecHble HHTEPHET-CTPAHUIIBI: HA TOH CTPAHHUIIE BBl MOXKETE TO3HA-
KOMHTBCS ¢ Pa3IMUHBIMKU TECTAMH, A TaKXKe CaMM Pa3MEeCTUTh cBOM TecThl. Iloa-
TOTOBBTE NPOEKT Ha TeMmy: «llpumu ydactue B pa3pabOTKe MHTEPECHBIX HMHTEP-
HeT-cTpaHuil B AsepOaiimxane». http://www.shagird.info/testler/main_testler.
html?fenn=cebr&sinif =6&p num=33&cur_page=1

OueHnnBanue
e Bpluncienmne
e IlpumeHnenune

YpoBHu
I 11 111 v
C tpynom Haxo- || [lonumaer, uto Takoe Berancnsier Brinonusier
IUT PUONM3H- || TPUONH3UTENhHOE | MPHOMMKEHHOE || paMOHAIEHBIM
TeJNbHBIE 3HaUYe- | 3HaUueHHE YMClia, HO || 3HAYEHHE Yucia METO/IOM IIPH-
HUSI YUCIIa. HE MOXXET ero MpHUMe- | ¢ OOBSICHEHUEM. ONM3UTENLHBIE
HUTb. pacueTsl.

C tpynom pe- [Tonumaer 3aganus, |CamocrosTenbHo | TBOpuecku pe-
IaeT 33aJ]a4M Ha || CBSI3aHHBIE C MACIITA- | PEHIaeT C O0bsC- | MIaeT 3aJa4u Ha
macurrao. 0OOM, HO HE MOXKET HX | HEHHEM 3a1a4u macira0.
MIPECTABIISATH. Ha MacIrao.

71




IIpumep padouero gucra

* Paccmosanue na kapme paeno 15 cm. Haiioume paccmosnnue na mecm-
Hocmu, eciu macuimaé kapmot pasen 1 : 10000.

paccmosnue macuimao

* Ha kapme

e Ha mecmnocmu

* Paccmosanue na mecmuocmu 2300 m. Haitoume paccmoanue na kapme,
ecnu macuwmad pasen 1 : 10000.

paccmosanue macuimao

* Ha kapme

e Ha mecmnocmu

Ypok 16. lNMpoueHr

(yueOHMK, cTp. 64)

Cranpaprt: 1.2.5. PemaeT mpocThie 3a1aud Ha OTHOIICHWE, TIPOIIOPIIAH, TIPsI-
MYI0 ¥ 00paTHYIO TPOTOPIHOHAIBHOCTD U TIPOIICHT.

Pe3yabrar 00y4yeHus:

PemaeT mpocTeie 3a1a4u Ha MPOTICHT.
®opma padoThI: KOJUIEKTUBHAS U B TPYIINAX
Metoabl padoTbi: MO3roBas ataka, 3X3Y

Pecypcrl: yueOHUK, pabodne TUCTHI

Xop ypoka

[TonsTre mporeHTa U3BECTHO YUeHHKaM ¢ 5 kiacca. OHU 3HAIOT, KaK 9acTH 3a-

MACHIBATh B BUJE OOBIKHOBEHHBIX NPOOEH, ACCATUIHBIX APOOCH U MPOICHTOB, a
TaKKe 3HAIOT, KaKkas CBSA3hb CYMIECTBYET MEKIy HUMH. JIJIT MpoBEACHMS AWATHO-
CTHYECKOTO OICHUBAHMS 3HAHUHM U HABBIKOB YYaIMXCS MO JaHHOW TeMe YUUTEIh
MOJKET MPOBECTU HEOOIIBIIIOE TECTUPOBAHUE, HATTPUMEP, KaK ITOKa3aHO HUXKE.

VYuurtens BeIBEIIMBACT Ha TOCKY Tabio 3X3Y:
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IIpumep padoyero Jaucra
(IMarHoCcTHYECKHH TeCT 10 3aJaHHOI TeMe)

J .
IHONENT — IUArTOCTINOGRAT MHODEPR

1. BecraBbTe BMECTO TOUEK BBIPKCHHUS:

Q) terrereete ettt teenseereenes YKCIIa HA3bIBACTCS MPOICHTOM.

0) U1 mpeoOpa30BaHUs ACCITUIHON APOOH B IPOIICHT HAMO ..cnvevveeneeeeeneeeneaneenns Ha 100.

B) 4TOOBI YHCIIO, BRIPAXKEHHOE B BUJIC IIPOIICHTA, TPEOOPa30BaTh B ACCITUIHYIO IPOOD,
5 2201 (0 JUUO U U USSR UUR TP

T') YTOOBI HAWTH MPOLEHT OT YHCIA, HAIO 3TO UHCTIO ...eovvnenreureueerenrensenuensensenienaens Ha 100

F coveeeteeeiee e e etee et eve e e HA MPOILICHT.

2. 3anumuTe B BUE NECATHIHOMN IpooH:

a) 8% = r)2,5%=
6) 76% = o) 172% =
B) 16,2% = e)0,6%=

3. 3anummTe AECATHYHYIO 1pOOb B IPOLIEHTAX:

a) 0,28 = r)2,5=
6) 0,64 = 1) 13,9 =
B) 0,634 = €) 0,16 =

4. 3anumuTe OOBIKHOBEHHYIO JpOOb B BUE IECATHYHOMN, a 3aTeM BBIpasuTe €€ B MpPo-

HnEeHTax:

1 53
a) 1 0) i

1 41
B) E: I‘) %:

5. 3akpacsre 50 % ¢Guryps:




3Haro Xouy y3HaTh VY3Han

VYuurens 3a1aéT kiaccy Bompoc: «YTo MBI 3HAEM PO MPONEHT?». Bricaymas
MHEHHUS yJamuxcs, 3anonasercs ctonouk «3HAKO». Bcnomunaercs npasuiio, 1mo
KOTOPOMY TIPOIICHT TPEBPAIIAIOT B JECATUYHYIO IPOObh M JECATHUHYIO ApOoOb B
MIPOIIEHT.

Jliist Toro 4toObl 3aroJHUTh BTOPOM CTONOUK, Kiaccy 3amaércs Bompoc: «Uto
OBI BBl XOTENM y3HATh O MPOIeHTE?». YUUTeNb, 3a/1aBasi BOIPOCHI, MOXKET Hampa-
BUTH JACATCIIBHOCTD YUalllUXCA Ha HpaBHHBHBIﬁ IIyThb.

OT1o Tabio IOMKHO BHCETh B KJIACCE HA NMPOTSKEHUU BCETO M3YYECHHS TEMBbI
«IIponent. [Tocie kKaxkI0ro ypoka B CTONOMKE « Y3HAM» OyJeT 3amicaHo, 4To HO-
BOTO JIETH y3HAJIM Ha JJAHHOM YPOKe.

3ananmne Ned, J[ns BBIMONHEHHS STOTO 3alaHUs ydYalluecs IODKHBI 3HATH,
KaK [PEBPATHTh MPOIICHT B APOOb U KaK JPOOb MPEBPATUTh B MPOLICHT.

P <

a) B)
a) 20% =22 -1 _q2. %= —011;
100 5 100
123 op= 2T _
12%=—=-20.12; 27% =——=0,27.
%100 25 100
YacTp Kkpyra, packpalieHHas KEnTeIM 11BeToM, cocTasisieT 30 % wn 0,3:

100- (11+27+20 +12) =30% =%=0,3.

6) 03=30%; 0,32=32%;

0,14=14%; 0,13 =13%.
YacTe Kpyra, packpalieHHas >KEITbIM IIBETOM, cocTasiseT 11 % nmm 0,11:
1-(0,3+0,32+0,13+0,14)=0,11=11%

B) = =0,1=10%: 2 _0,2=20%:
10 10

3 _0,3-30%; 2 _0,4=40%.

10 10

IIpyn momomy 3TOro 3ajaHus YYEHUKH €IIE pa3 IOHMMAKOT, YTO BECh KpYT
Bceraa cocrasisgeT 100 % wiau ogHo HeIoe.



O0001IeHNsT U BBLIBOABI: YUHTenb emé pa3 0000IaeT mpaBuia HaxXOXKICHUS
NPOLICHTA OT YKCIIa, BCIOMHHACT TIPaBHiia BBIPAKECHHS MPOLICHTA B BHJC YaCTH U

HA00OPOT.
OuneHnuBanue
e BrinmosHeHune

YpoBHH

|

I

111

10%

C TpynoMm BbIpa-
JKaeT MPOLICHT B
BUJI€ OOBIKHOBEH-
HOM M I€CATHY-

ModxeT npeoOpa3oBarh
MIPOLIEHT B OOBIKHO-
BEHHYIO P00b MK

CaMOCTOSTENIbHO
BBIPAKAET MPOIICHT
B BHUJIE OOLIKHOBEH-

HOW WJIM I€CATHY-

[Tpumenser pauno-
HaJbHBIE METO/bI
TIPU BBIPAKEHUU

JACCATUYHYIO 11p061> C IpoucHTa B BUJC

TTOMOIIBIO YUUTEJIS. HOM Ipo0u. JpOOH.

HOW Apo0H.

Ypoku 17-18. Haxo>xpgeHue 4mMcna no ero nNpoLeHTy
(y4eOHHUK, cTp. 65)

Cranpapr: 1.2.5. Pemaet npocTtele 3a7a4d Ha OTHOILIEHUE, MPOMOPLNH, Tps-
MYIO U 00paTHYIO MPOMOPLUHUOHAIEHOCTE U MTPOIICHT.

Pe3yabrar o0yuenusi: Haxoaut yucio no 3agaHHOMY HPOLICHTY.

®opma padoThl: KOJUIEKTUBHAS U B IpyIax

MeTtoabl padorsi: 3X3Y, o0cyxneHus

Pecypesi: yueonnk, UKT obopynoBanue, pabodne JTUCTHI

Xop ypoka

IlepBriii ypok. I[TocTanoBKa npodieMbl. YUUTeNIb HA JOCKE WM MPU TTOMO-
M KOMITHIOTEpa TTOKA3hIBACT 3a/IaHUsl Ha HAXOXKJEHHE Jucia Mo JacTu. Hampu-

N 1
Mep, «Halnure uuncno, 3 11aCTbh KOTOPOro paBHa 18». BpiciymMBarOTCs MHEHUS
1
ygamuxcs. [lo mpaBmily HaxOKIEHUS YHCIa 110 YacTH, Hao 18:§=54. 3arem

YUHTENb 3370a€T CIENYIOMNN BOMPOC: «A KaKk MOXXHO HaWTH MPOIEHT OT Yucia?
Y4eHUKH Npeu1araloT CBOM BapUaHThI PELICHUS TPOOIEMBI.

Hccaenoparenbexuii Bonpoc: Kak HAMTH YUCIIO 1O 3aJaHHOMY MPOLICHTY ?

Jlnist IpOBEJICHUST MCCIIEOBAHUS YUUTENb, HATPUMED, MOKET TPEIIIOKUTh 3a-
nmanne yaeankam: «Haiinnte uncino, 30 % xoToporo paBHbI 25». YUEHUKH YUHUTHI-

3
BAroOT, 4TO 30%= E qucia. I[aJ'ILIHC MOCTYMNAarOT B COOTBETCTBUU C IMPABUIIOM Ha-

XOXKACHHUA YHCiia IO €0 4aCTHu.

Hy:xHo o0paTuTh 0c000¢ BHMMaHHe Ha cJIeIyolue MOMeHThI: YacTo yue-
HUKU HE MOTYT pa3lIM4MTh B 3a/1a4ax, KOIJla HaJ0 HaXOIUTh MPOIEHT OT 4YHucia, a
KOTJIa YMCIIO 110 MpoleHTy. Hano o0paTuTh BHUMaHNE YYEHUKOB, YTO YCIIOBHE 3a71a-
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YH JIOJDKHO OBITh BHUMATEILHO MPOAHAM3UPOBAHO. YUUTENb JIOJDKSH MOCTapaTh-
Ccs1, YTOOBbI YUYEHHK ObLT BHHMATEJICH U CMOT 0€3 Tpy/Ja BBIICHUTh, K KAKOMY THITY
OTHOCHTCS 3a/1a4da. [|JIsT 7TOro MOYKHO BBITIOTHATE 3adanus Ne 1-9 u3 yueOHuMKa.

3aganue Ne 9. D10 3a1aHNE OTHOCHUTCS K THITY HAXOXKJICHUS TIPOIICHTA OT YHUCIIa
U MpeAHa3Ha4YCHO JJId IMPOBEPKU, HACKOJIBKO BHUMATCIIbHBI YYCHUKU. ITo YCJIOBUIO:

AB:E.BCZE.MZZS,S MM
100 100
& 3 cm 4 Mm
D=~ BC =17 um A B c D

AD=17+25,5+34=76,5Mmm

Ha stom ypoke n3yueHHbIe HOBBIC 3HaHUS M0 TeMme «[IporieHT» creayer 3aHec-
TH B CTOIOMK «Y3HaAID Tadmuel 3X3Y.

Bropoii ypok: Ha aToM ypoke naHbl Ooliee CIOKHBIE 33/I1aHUsI HA HAXOXKCHUE
ylcia [0 33JaHHOMY IIPOLIEHTY.

3aganme Ne 9. I cmoco0: Ilo ycnoButo HaxomsaT 33 % ot yucna 125, u nomy-
YCHHOC YUCJIO YBCINYUBACTCA B 2 pasa.

12533 =41,25; 41,25+41,25=282,5 nu3to 50% ot uncna 41,25.

3 N 1
Pa3nocts 7 1aCTH CyMMBI C 25 % 9TOM K€ CyMMBI HaXOJHUTCS TaK: (25% = Z]:

82,5.5-82,5. 1 =825 3 L1]_4125
4 4 4 4

Takum 0Opa3om, onpenenseTcs: IPaBUILHOCTD PEIICHHS.

IT crocod. C mpyroit cTOpoHBI, KakoBa Obl HM ObLIa CyMMa, Pa3HOCTH % u
25 % pasHa 50 %. D70 Oyzmer BepHO Bcerna.

3aganue Ne 15. a) CHavyana Haxonum % gacTd oT yucna 720 TakuM obpazom:
720 - g =450. 3arem HaxoauMm umcio, 30 % xotoporo paBHo 450:

450:£ = 450.& =1500
100 3
3apanme Ne 17. Ilo pucynky, nnuna orpeska NK cocrapinser:

100% — 58 % = 42 % ot orpeska MK.

42 M N
NK = ——. MK ,_,g
100 58% K
atsm =22 MK [ 21w ]
100

_ S

42 0
MK=21:ﬁ=50 cM; MN=50-21=29cm 100%

OTtBeT: 29 cM.



3ananue Ne18. Dro 3amanue enié Oosiee ClIOKHOE, YeM Jpyrue. Ero MoxxHO

PEKOMEHAOBATH ISl TBOPYECKOH PadOTHI: 302 3
0) CHavana HaXOAAT TIOJIOBHHY OT 3HAYCHUS BBIPAKECHUS Z(— + g) :

3
3(2 5) 7 7 7
—_ -+ | =—. __2=_
43 3) 4> 4 8"

7
3areM HaxoIWUM YHCIO0, 28 % KOTOPOTrOo paBHEI g » A1 9TOTO Hazio:

7 100 25

——=—=3,125, Ortser: 3,125.

8 28 8

5 (,2 1)_35 ,1_,13
B) CHavayia HaXOMUTCS 3HAYCHUE BBIPAKCHHUS: B 0 6) 12 “13 36
13 54 147
3arem Haxomutcst 54 % ot aToro wucna: 1—-——=——
36 100 200 147

ITocne yero MoxxHO HailTH yncao, 21 % KOTOPOro paBHO 200"

147 21 7

——i—=—=35, Otser: 3,5.

200 100 2
OuenuBanue
* Boinosnenue

YpoBHu

I 11 111 v
C tpynom Ha- YacTtuyHO Ha- Pemraer ITpu pemenuu 3aaa4 Ha
XOJIUT YUCIIO XOJIUT YUCIIO 3a/1auu Ha HaXOXKJIEHWE YNCIIa 0
IO 3a/IJaHHO- I10 3a/IaHHOMY | HaxXOXKICHHE MPOIEHTY MPUMEHSIET
My MPOLIEHTY. MIPOIIEHTY. YHCcIa 1o paruoHaIbHBIE

MIPOILIEHTY. METOJBI.

Ypoxu 19-20. Boipa>keHue oTHOLLIEHMS ABYX
uucen B BUQE NPOLEHTA
(y4eOHMK, cTp. 67)

Cranpgapr: 1.2.5. Pemaer npocTtble 3a1aud Ha OTHOLLEHUE, IPOMOPLUH, Mpsi-
MYIO U O0paTHYIO NPOMOPLUUOHAIBHOCTD U IIPOLIECHT.

Pesyabrar 00y4yeHus:
BrIpakaeT oTHOIIEHHE IBYX YHCEN B IIPOLEHTAX.

®opma padOThI: KOJUIGKTUBHAS U B TPYIIIax
MeToab! paGoThl: MO3roBas aTaka, 00CyKIeHHe
Pecypcenr: yueOnuk, UKT obopynoBanue, paboune JTUCTHI

Xop ypoka

Ilepeblii ypok. YuuTenb CTaBUT Nepel] yUSHUKAMH CIIEIYIOLIYIO IPOOIeMy:



1) Kakyto gacts cocraBiser 44 ot 85?

2) Bo ckonbko pa3 uncio 44 Gonpuie yncna 257

Takoro Tumna 3aaHds YYEHUKH YK€ BBITOJHSUIM MPU M3y4eHUU TeMbl «OT-
HOILEHUS». BBICTyIINBAIOTCS MHEHHS y4alllMXCsl, U PE3yJbTaThl 3alUCBHIBAIOTCS
Ha Jocke. B 00oux ciryyasix HaXOOUTCS OTHOLICHHE MEPBOTO YHCIIAa KO BTOPOMY.
Tonpko B epBOM ciydae y3HAETCA, KaKylo 4acTh 4ucio 44 cocTaBisieT OT 4ucia
85, BO BTOPOM — BO CKOJIBKO pa3 unciio 44 Gonplie uncna 25.

UccnenoBarenbekuii Bonpoc: Kak MOKHO BBIPa3UTh OTHOIICHHE JIBYX YHCEI
B IIPOLIEHTaX?

Taxum 00pa3om, MoIy4aeM, 9YTO MOXKHO HAaWTH OTHOIIEHHE JIBYX BEIHYUH, a
3aTeM BBIPa3UTh 3TO OTHOIIEHHUE B MPOIIEHTAaX, YTO YICHUKHU yIKE YMEIOT.

Bo Bpems uccnemoBaHus KJIacc NENUTCS Ha TPYIIIBI, KOTOPBIM pa3iatoTcs pa-
Ooure JIMCTHI C 3alaHUsIMU U3 y4eOHHMKa. Kaxaplii yunTenb B 3aBUCUMOCTH OT
YPOBHS TIOATOTOBKH KJIACCa MOXKET JIOTIONHUATH 3TH 3aJ]aHUs JPYTUMH.

Ha nmepBom ypoke peKkoMeHIyeTCsI BEITOTHUTE 3aaanusi tuma Ne 1-9 u3 y4eo-
HUKA.

3aganme Ne3. Jlns ompeneneHus: pe3ylnbTaTUBHOCTH KaXKIOTO CTpEiKa Hallo
HaAlTH OTHOIIEHHE YHCIIa Pe3yJIbTaTUBHBIX BBICTPEIOB K YHCILY BCEX BBICTPEIIOB U
BBIPA3UTh 3TO OTHOLICHUE B IIPOLICHTAX.

PesynbTaTuBHOCTB IEPBOTO CTPEJIKA! yrir 80%.

38
Pe3ynbraTUBHOCTH BTOPOTO CTpEJIKa: 30 100 =76%.

80% > 76 %, mo3TOMY pE3yJITaTUBHOCTH MIEPBOTO CTPEKa OOJIbIIIE.
3ananne Ned, ITo ycnoBuro, komudecTBo eneil coctasisieT 40% oT Kommde-

enu 2 5
CTBa AyOOBBIX JICPEBHEB, T.C.: =40%==, torna: OB = 5= 250%.,

e %S
OtBet: 250 %.
Bropoii ypok: [lepen nauanom ypoka 3anonasem ctosiouk «Y3HAJD» tabmu-
el 3X3V.
3ananus Ne 10—19 BbIMoONHAIOTCS BO BpeMsl BTOPOTO ypoKa 10 3a/laHHON TeMe.
VX MOXHO BBITIOJIHATH KaK B TPyIIax, Tak U MapamH.

3ananme Nel3. a) okpyXHOCTH cooTBeTcTByeT yroi 360°. IlosTtomy yromn

120° cocraBiser:
120

360
0) Jlmaronanu KBajpara JeJIsT €ro IJI0MaAb Ha 4 paBHbIC YacTH:
100:4=25%

Teopueckoe npumenenne: 3amxanue Ne19. Ecnu uncno a Ha 20 % MeHbLIe
yucna b, To uncio a cocrapnsget 80 % ot uucna b:
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ﬁzgo%:&:

4
b 100 5

. Torma b :2 =125%,
a 4
OrtBer: yncio b Ha 25 % OoInblie Yncia a.

3amanue Ne21. Ecinu uncio a cocrapnset ot uucia b 40%, to a = 0,4b. Tlo
ToMy ke TpaBuiy, b = 0,3¢. Torma a = 0,4 - 0,3 = 0,12¢. T.e. uncno a cocrasisieT
12% ot uncna b.

O0001mennss ¥ BBIBOAbI: YUHTENb YTOUHSET MPABHIO BBHIPAKEHUSI OTHOIIIE-
HUSI JIByX YHCEN B MPOIIEHTAX. 3/1ech enié pa3 Hy)KHO OTMETHUTh, YTO TAKOr0 BUJIA
OTHOIIIEHUS MOTY OBITh Oombirie win MeHbIne 100 %.

OuenuBanue
* BpipaxkeHue
YpoBHH
| 11 111 v
3arpynHs- Haxomut otHo- | Haxomut otHomre- || Ilpu pemenuu 3amaq
eTcsl IpU LICHHUE ABYX YH- HUE JIByX YHCET Ha IPOLIEHTHOE

BBIPQKCHHUN || CEJl, BBIPAYKAET B IIPOLICHTAX 1 COOTHOULIEHHE ABYX
OTHOILIEHHUS | 9TO OTHOLIEHHE | CaMOCTOSTEIbHO YyHUCell IPUMEHS-
JIBYX YHCEIl B B IIPOLIEHTaX MIPUMEHSET IpU €T paloHaIbHbIE
MIPOLEHTAX. YaCTHYHO. pEIIeHNH 3a/1a4. METOZBI.

Ypok 21. BoipakeHue nsmeHeHUs BENTIMMUH B NPOLIEHTAX
(y4eOHHuK, cTp. 67)
Cranpapr: 1.2.5. PemaeTr npocTthle 3a7a4d Ha OTHOILIEHHUE, MPOTOPLUH, Tps-
MYIO B 00paTHYIO MPOIOPIIHOHATBHOCTD U TIPOIIEHT.
Pe3yabrart 00yueHnusi:
BLIpancaeT HU3MCHCHUS NBYX BCJIIMYKWH B IIPOLCHTAX.

®Dopma padoThI: KOJUIEKTUBHAS U B IpyMnmax
Metoabl padoThi: MO3roBas ataka, 3X3Y
Pecypcenr: yueonuk, UKT obopynoBanue, paboune JIUCTHI

Xop ypoka

IMepBblii ypok. YunuTenb MUIIET HA JOCKE Kakoi-mnb0 oOpasel o N3MEHEHUTIO
BEJINYMHBI M TIOPYYaET ONPENEINTh 3TO U3MEHEHNE. BhIcIyMBaeTcs MHEHHUE yue-
HHUKOB. Ha cnemyromiem srame TpeOyeTcss HATH, CKOJIBKO IPOLEHTOB COCTABIISET
HOBOE€ YMCIICHHOE 3HAYEHNE BEJIMYHUHBI OT MPEKHETO 3HAUCHUs. Y UEHUKH yXKe 3Ha-
0T, KaK HalTH TPOICHTHOE BBIPAYKEHHE OTHOIICHHS JIBYX Yucel. Takum xe odpa-
30M OIIPEIEIIAETCS IPOLEHTHOE BEIPAKCHUE U3MEHEHHS] BEJIMUUHBIL.
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HccnenoBarenbekuii Bonpoc: Kak onpenenurs, Ha CKOIBKO MPOLICHTOB YBEIMYH-
JIach WM yMEHBIIIACH BeJIMInHA?

s mpoBeneHust UccaenoBaHus BBIMONMHAIOTCA 3ananusa Ne 1-9, kotopeie pasz-
JAIOTCS TPyNIaM Ha padovnX JIUCTaX.

3apanus Ne 3. Kak BuaHo, ecnu K yuciy 100 npunucars cnpasa 1, To momy-
yum yucio 1001, k yucay 1000 npunucars cnpasa 1, monyunres guciao 10001. B

MIEPBOM cllydae yucio u3MeHunoch Ha 901, Bo Bropom Ha 9001.
I cityyaii: W-IOO% =901%;

L emvagi: 100011000
YA 000

B niepBoM cityyae B porieHTax yBeJIMUeHUE ObUTO OOJIBIIE, YeM BO BTOPOM.
Otset: 901 % > 900,1 %.

-100% =900,1%.

Bropoii ypok. B 00bI4HOI KU3HH MBI OYEHBb YaCTO CTAJIKMBAEMCSl C U3MEHE-
HUEM BEJMYMHBI B MpOIEHTaX. Pemas 3aja4un Takoro Tura, YYeHUKH TOTOBSTCS
NPUMEHATh UX B KU3HU. J{J1s1 3TOW TeMbl B yUeOHHMKE MPEAYCMOTPEHBI 3aaHusl
Ne 9—17. Ot 3agauus MOTyT OBITH BBHIITOJIHEHBI B TPYIINAX.

3apanmne NelQ. 25% ot 100 TeneBU30pPOB COCTABIAET 25 TEIEBU30POB,
40 % — 40 reneBuzopoB. KonnuecTBo 0CTaBUINXCS TEIEBU30POB PaBHO:

100 — (25 + 40) = 35 mTyK.

1) [TpuGsLIL OT Mpoaaxu 25 tenesusopos: 500 - 20% - 25 = 2500 maHar;

2) [pubkus ot npogaxu 40 Tenesuzopon: 500 « 25 % - 40 = 5000 manart;

3) YowiTok ot nponaxu 35 teneBuzopos: 500 - 10% - 35 = 1750 manar.

Taxum o6pazom, 3a 100 TereBU30pOB NPEAIPUHUMATEND MOTYUYHIT TPUOBLIH:

2500 + 5000 — 1750 = 5750 manar.
OtBet: 5750 maHart.

B KOHIIC YpOKa Ta6n1/1ua 3X3Y 3anonHseTcs TeMu 3HaHHUAMM, KOTOPLIC yUalllu-
€C4 MOJIYUUIIN 110 TEME «BBIpa)KGHI/Ie HU3MCHCHU S BCJIMUYMHBI B IIPOLEHTAX).

3aganme Nel3. Ecau uumcno 300 yBenuuuth Ha 15 mpoOLEHTOB, MONYy-

15
YUTCS 300+300-@=345. Ecmu umcno ymenpmute Ha 20%, momyddTes:
20
345—345-ﬁ=276. [Monyuennoe umcio Ha 300 — 276 = 24 eAMHUIBI MEHbBIIIC
MPEKHETO.

O000mennst U BLIBOABI: YYHUTENb 000011aeT BECh Marepual, IPOHIeHHbBII BO
BpPEM: YpOKa 110 TEME «BI)Ipa)KeHI/Ie HN3MCHCHU BCIIMYUHBI B ITPOLCHTAX».



OunenuBanue

* Boipaxenue

YpoBHu
I II 111 v
3arpynusiercs | BepaxkaeT nzme- Bripaxaer Beipaxxaer n3me-
TIPU BBIpaXKe- || HEHUE BETUIHHBI W3MEHCHHE HEHUE BEJIUYMHBI B
HHMH U3MEHE- B MPOIICHTAX, HO BCJIIMYUHBI B MIPOIICHTAX PAIHO-
HUS BEJIMYHHBI 3aTPyAHSIETCS MPOLEHTAX C HaJbHBIM CIIOCOOOM.
B MIPOIICHTAX. O0OBSICHUTE. 00BSICHEHUSIMU.

Ypoku 22-24. 3agayu Ha NPOLEHTbI
(y4eOHuk, ctp. 71)

Cranpapr: 1.2.5. PemaeT npocThle 3a7a4i Ha OTHOIIEHHUE, MPOTIOPLNH, TIPs-
MYIO U 00paTHYIO MPOMOPIUOHAIEHOCTE W MIPOIICHT.

Pesyabrart 00yueHnusi:

Pemaer pa3nuuHbie 3a1a4d HA IPOLICHTHI.
®opma padoThI: KOJUICKTUBHAS U B ITpynnax
MeToabl paboThi: MO3roBas araka, 00CyXIeHHe
Pecypcesl: yueOHUK, paboune JTHUCTHI, COMIb, BOAA, BECHI

Xop ypoka

IlepBb1ii ypok. Ha 3TOM ypoke pelarorcs 3aia4y pa3jIuyHOro BHJA Ha IIPO-
LEHTHL. 3aJjaHusl 3TOT0 ypoKa B yUEOHUKE MOCBSILEHBl U3MCHEHHIO BEJIMUUHBI B
npoueHTax. OHU MOJOOpaHbI € LENbI0 Pa3BUTHS JIOTUYECKOTO MBIIUICHHS.

VYuurens BMeCTE€ C yYEHHKAMH BBIICHSET, KaK IPU YBEJIUYEHUHU YUCIIA B HE-
CKOJIBKO pa3 YUCIO HU3MEHSETCS B IPOLIEHTHOM OTHOILICHHH. [l 3TOro y4u-
TeJIb MOXET 33JaTh clenyromue 3aanus: «Ecny yncno yBenuuurces B 2 pasa, Ha
CKOJIBKO MPOLIEHTOB OHO yBennuuTcsa?» uin «Ecnu uncno ymensmutcs Ha 40 %,
TO BO CKOJIBKO pa3 YMEHBIIUTCS YHUCIO0?»

Hy:xHo oOpaTuth 0c000€e BHMMAaHMe HA CJelyUHe MOMeHThI: YacTo yua-
IIMeCcs] CUNUTAIOT, YTO €CJIHM YHCJIO YBEIMYUBAETCS B 2 pa3a, TO OHO yBEIUYHBa-
ercs Ha 200%. Hamo oOBSICHUTH yueHHKaM, 4To 3To ommbo4yHo. Emé pa3 Hamo
popadoTaTh C IETHMH, YTO YBEIIMYCHHE YHCIa B 2 pa3a 03Ha4YaeT yBEIMYCHHUE Ha
100 %.

HccaenoBareabcknii Bonpoc: Eciu ynucio M3MEHUTh B HECKOJIBKO Pa3, TO BO
CKOJIBKO pa3 M3MEHUTCS MPOIIECHT?




Jliis uccnenoBanust yyalmuMcs JaeTcs cieyromlee 3aaanue: «[lnaree cromno
50 manart. Korna neny mnaTthst yBEIHUUIU B 2 pasa, oHO cTaio ctouTh 100 maHar.
Ha cKkoybKO MPOIIEHTOB YBEINYHIIACH [IEHA TUIATHSI?)

Yuurtens BBICIYIINBAET MHEHUSI YUCHUKOB, KOTOPHIC OHHM BBICKAa3bIBAIOT MPHU
pelIeHNY JaHHOTO 3ajaHus. JlOBOMUTCS JI0 CBEICHUS, UTO IIeHa rmiarks 50 MaHar,
coctasisuia 100%. Korga nena Beipocna B 2 pasza, ona ctana 100 manat. T.e. oHa
BbIpocia Ha 100 %.

ITo Tomy >xe mpaBmity, ecnu 4yuciao ymeHsurcs Ha 40 %, T.e. HOBOE YMCIO

paBHO 60 % OT IPEKHETO, TOTA YUCTIO0 YMEHBIITUTCS B % = g = 1% pas.

3apanne Ne 1. D10 3a7aHUE BBHIOIHSIETCS B TPYIINAX.

1. pacxonbl yMEHBIIWINCH HaMoJO-
BHHY

a) pacxonsl yBenuumimch Ha 100 % 2. pacxozibl YMEHBLIHIIKCh BIBOC

3. pacxobl yMEHBIIMIUCH BTPOE

0) pacxoss! yBenuauiuch Ha 50 %
4. pacxo/ibl YBEIUYNIIACH BIBOEC

B) pacxoasl yMeHbIiuch Ha 50 %
5. pacxojbl yBeIUYUIuCh B 1,5 paza

6. pPacxo/Ipl yBEIMIHMIIUCH BTPOE

3aganue Ne 2.
a) YBenmmuuTh 9ucio B 1,2 pa3a — 3HaUNT YBEIIWYHUTH €ro Ha
20%: 120 —100 =20 %.

3aganme Ne3. B sTom 3amanum TpebyeTcss HalTH, CKOJIBKO IMPOIEHTOB HBI-
HEITHSSI CTOMMOCTB TOBapa COCTABIISIET OT MPEKHEH.

a) [TousTHO, uTO ecnu 1ieHa yMeHbmUTC Ha 40 %, TO OHa Oy/leT COCTaBIsATh
60% (100% — 40 % = 60 %) npexHeii;

6) Ecu nena yBemmuntcst Ha 50 %, To oHa ctanet 150 % mpexHeit;

B) Ecnu niena ymensmmtes Ha 42 %, To oHa cTaHeT 58 % IpeKHel;

r) Ecnu niena yBenumuures Ha 75 %, To oHa cranet 175 % npexHeit.

3ananue Ne 4. a) Ecnu niena cHauana ysenmmuurtcs Ha 20 %, 3atem emé Ha 12 %
OT IepBOHAYAJIBHOM, 3HAUUT OHa yBenuuuTcs Ha 32%. T.e., nocnenHsas neHa To-
Bapa cocTasisgeT 132 % OoT nepBOHaYaIbHOM.

0) Ecni cronmocTs TOBapa cHauana yMeHblnwiach Ha 18 %, motom Ha 32 % ot
NepBOHAuYaIbHOM, TO IIeHa ToBapa ymeHblmiack Ha 50%: 100% — 50% = 50 %.
3Ha4YNT, OKOHUATEbHas 1ieHa ToBapa cocTaBiseT 50% OT nepBOHaYaIbHOM LIEHBI.



Bropoii ypox. IloctanoBka mpo0/eMbl: YUUTENlb IMOKa3blBAET yUYEHUKAM
CTaKaH YMCTOM BOJBI, a 3aTeM J100aBIIsET B 3Ty BOAy coib. OH CHpammBaet, yTo
npu 3ToM mporcxonuT? KoHeuHo, YYEeHHKH TOBOPST, 9TO BOAA CTAHET COJIEHOM.
Torma yuurens 3aaaét Takol Bompoc: «MOXKHO JIM Y3HATh, KAKOBO HPOLEHTHOE
copepkaHue coinu B pactBope?». OCHOBBIBASICh HA 3HAHUSAX, MONYYEHHBIX HPHU
n3y4eHnu TeMbl «lIpoueHT», y4eHUKH CMOTYT JaTh NpaBWiIbHBINA oTBEeT. Hamo Oy-
JIET HAUTH OTHOLIEHUE MACChl COJIM K Macce pacTBopa. YYEHUKH MOTYT 9TO yBH-
JIeTh HamISAHO. T.e. MOXKHO B3ATh BOAY U T0OABUTH B HE€ cONb (MIPEABAPUTEITH-
HO B3BECHB ¢¢ MacCy). B3BeCUTH MONYUIUBIIHICS PAacTBOp M HAWTH OTHOIICHHE
Macchl COJIM K Macce pacTBOpa, a 3aTeM BBIPA3WTh A3TO OTHOIIEHHE B MPOIEHTAX.
Bo Bpems ombiTa yuuTens Ma€T COOTBETCTBYIOIIUE TOSCHEHHS: «DTO TpecHas
BoJa. Ecniu MblI B He€ 1o0aBUM coJib, 9Ta Boja cTaHeT conéHol. OTHOLIEHHE Mac-
CBI BOJIbl BMECTE C COJIbIO K MacCe COJIM Ha3bIBAETCS MPOLIEHTHBIM CO/IEp)KaHUEM
COJIM B PacTBOpE WJIM KOHIIGHTpammen pacTBopa. Eciam y Bac ecTh JABEHaIIaTH-
MIPOIIEHTHEIN PacTBOP COJH, TO ATO 3HAUUT, 4To B 100 r pacTtBopa 12 r comu. Vnm,
eciu cMemaTh 19 kr Bombl U 1 KT CONM, TO TOITYYHM TSTHIIPOIIEHTHBIA PacTBOP:
L 0,05=5%

20 ’

Hccnenosarenscekuii Bonpoc: Kak pemarorcs 3aa4y Ha pacTBOPBI?

IIpoBenenne uccsaenoBanus: /st oTBETa Ha 3TOT BOMPOC B YYeOHUKE TIPEy-
cmorpenbl 3amannsa Ne 1-9. VX Hy»KHO BBINIOJIHUTE Ha TiepBoM ypoke. Llenecoo0d-
Pa3HO OpPraHW30BaTh 3Ty pabOTy B IPyIIax, a 3aJaHus U3 Y4eOHUKA MOJITOTOBUTH
B BrJie pabounx JMCTOB.

3aganue Ne 8. O603naunM depes x T Maccy 70%-ro pactBopa Hozma. B cocrase
storo pacteopa 0,7x r Hona. Ilo ycnosuto, Mmacca 45%-ro pactBopa iloga paBHa

(x — 60) . 3naunt, B coctaBe 3Toro pacteopa 0,45 (x — 60) r fioga. 3Has, 4TO B

100-65 .
COCTaBC¢ ITOJYYCHHOI'O PAacTBOpPA COIACPIKUTCS oo - 65 T #oxa, cOCTaBUM Clie-

JyIoliee ypaBHEHHE:
0,7x + 0,45(x — 60) = 65. Orcromax =80 T.
OtBer: 80 r

Tperuii ypok. 3amanusi, TOArOTOBIEHHBIE /IS 3TOTO ypOKa, SABISIOTCS Ooee
cnoxubiMH. [lepen HagamoM ypoka Ha JOCKE 3alHCHIBACTCS WIH TPOCIHPYETCS
IIPH MTOMOIIA KOMITbIOTEpa yciioBre: «CKOJIBKO TPaMMOB BOJIBI HAJ0 JOOABUTH K
600 1 30%-r0 pacTBOpa conu, 4ToObI MOny4YuTh 20 %o-HbIi PacTBOP?»

VYcioue 3amaun 00CYKIa€TCS BCEM KIIACCOM. YUHUTENb JOJDKEH JTOOUTHCS OT
ydaniuxcs, qTOOBI OHU O0CO3HAJIM, YTO IMPU YMEHBIICHUHN IIPOILCHTHOTO COACPIKaA-
Hus ot 30% mo 20 %, Macca pacTBopa C MPOLEHTHBIM OTHOIIEHHEM CONU OyneT
HAXOJUTHCS B 00pPaTHOW MPONOPIIMOHAIBHOCTH.

600 T — 30%
600 +x —20%




600 : (60 +x)=20:30
x=300
Taxum 06pa3om, mpu J0OABIEHUN B PACTBOP BOABI IIPOIIEHTHOE COOTHOIIIEHUE
CTaHOBHTCS MEHbIIIE, a IPU 100ABJIEHUH COJIM — OOJIBLIIE.
3ananus Ne 1-9 co crpanunsl 69 MOryT ObITH NPEATIOKEHBI B BHJIE pabounx
JIMCTOB AJIsl pabOTHI B TPyIIIAX.

3ananue Ne 1. a) [lo yciioButo Hazo cocTaBUTh Mponopiuio. M3BectHo, 4TO B
40 51 pactBopa copepxkutcs 80 % cnupra u nobasisieTcs x J1 BoAbl. T.e. Macca pac-
TBOpa CTaHOBUTCS paBHOM (40 + x) 11, a mpouieHTHOE coepxkanue 60 %:

80% —40 xn
60% — (40 +x) n
Tak Kak 3TU BEJTUUUHBI SBISIOTCS 00PAaTHO MPONOPLUOHAIBHBIMH, TO:

40-80
80 : 60 =(40 +x) : 40, 40+x= 0

v=53140, x-13l g
3 3 1
OrBer: 135.

b) o Tomy ke npaBuiry coctaBuM npomnopuuio: 90 % — 40 1
80% — 40 +x

ITo ycnoBuro B pacTBOp JA00aBWIIM BOIY, W TPOIIEHTHOE COAEPIKaHUE CIUPTA
YMEHBIITWIOCH, T.€. Macca pacTBOpa U €€ MPOIEHTHOE CoJ/lepKaHUe CIIUPTa 00paT-
HO ITPOTTOPITUOHAIHLHBIE BEIMYHHBI:

80:90=40:(40 +x)
40+x = 20-40
80
x=45-40=5m.

3ananme Ne 3. O003HaYMM MacCy BBIIAPEHHOW BOJIBI uepe3 x. Toraa, mo ycio-

BHIO:
300r— 15%
(300 —x) T—20 %

OTH BENMYMHBI OOPATHO MPOIOPIUOHANBHBIC, TaK KaK MPHU BBITAPUBAHUU BO-
JIbI Macca pacTBOpa YMEHBIIIACTCS, a MPOICHTHOE COIepKaHUe caxapa yBEIUdu-
BaeTcs:

300 : (300 —x)=20:15
15-300
20
x=300-225, x=751

OTBeT: HaJO BBHIIAPUTH 75 T BOJBIL.

300-x=




3ananue Ned. Ilo ycnoBuio, k 80 r 2%-ro pactBopa ioma moOaBisieTcs

5 %-HbIii pacTBop. O603HAUUM Maccy J00aBICHHOTO PacTBOpPa Yepes X:
80r—2%
xr—>5%

Macca Bcero pactBopa Oyzet (80 + x) . (80 + x) — 3%. [na pemenus >Toi
3aJa4n cHavaiaa Hajao BEMMUCIUTE 2% ot 80 r u 5% ot x r 3areM HAJIO CIOXKUTH
NOJTy4EHHBbIC 3HaUeHUsI U pUpaBHATH K 3% ot (80 + x) rpamm. Torna

80-2+x-5=(80+x) 3
160 + 5x =240 + 3x
x=40r Otget: 40 1.
3ananmne NeS. Ha ocHOBe 3amaHusi, pemI€HHOTO paHee, CHauaja BBIYUCIISIEM
20% ot 30 1 1 30% ot 20 11, 3aTeM MONy4YEeHHBIE 3HAUEHUs cKiazabiBaeM. CymMmy

npupaBHUBaeM K X% oT 50 i1. 3meck x%-KOHIIEHTpanus MOy9eHHOTO TIPH CMe-
HIMBAaHUH PACTBOPA.

301 —20%
201 — 30%
50 —x%

CocraBisieM cjienyioliee ypaBHeHHe:
20-30+20-30=50"x
50x = 1200
x=24 OtBeT: 24 %.
3ananue Ne 8. B coorBercTBUM C ycnoBusMH 3anaun maccy 70%-Hero pac-
TBOpa #oma o0o3HauuM x T. Torma B cOCTaBe 3TOrO pacTBopa macca Homa Oyaer
0,7 x . B paccmarpuBaemsiii pactBop noiwiu 20 r 45%-Hero Hona. B moGasnien-

HOM PaCTBOPE COAEPIKUTCS =9 (r) Hoxa.
. 00-65
3Has, 4TO B MOJYYEHHOM pacTBOpE Macca Hoja paBHA W: 65 (r), MOKeEM
cocTaBuTh ypaBHeHue 0,7x + 9=65. Orcrona nomyuum, x = 80 .
Otget: 80 In.
OuennBanue
e IIpumenenue
YpoBHu
I 1 I v
C tpynom MoskeT peiarh Camocros- BbrinosnHsieT pamoHaib-
peraer 3aj1a4y Ha MPOIIEH- || TEJBHO pelia- |  HbIM CIIOCOOOM OTHOCH-
3a/1auu Ha ThI TIPY TIOMOIIN €T 33/1a4M Ha | TEJbHO CIOKHBIE 3aa9H
MIPOIIEHTBHI. YauTes. MPOIEHTHI. | Ha HAXOKAECHHE MPOIIEHTA.




Ypok 25. Mposepbre cebs
(Yy4eOHHuK, cTp. 74)

3aganmne Ne 6. CHayasa Ha10 HalTH 00K 00bEM KOMHATHL. Tak Kak KomHara
uMeeT GopMy IPSIMOYTOJILHOTO Mapajuiesenureaa, To e€ 00béM paBeH MPOU3Be-
nenuro Tpéx mamepenuid. V. = 60 m*. Tlo ycnoBuio uzBectHo, 4to 21% 00bEMa
BO3/lyXa B KOMHare — KUCIopo. T.0., 4TOObI HailTu 00bEM KHCIOPOAA B JAaHHON

KoMHaTe, Hamo: 60 M* - 0,21 = 12,6 M>.
Otser: 12,6 M°.

3aganue Ne9. Kak HaifTu cpemnee apuQMeTHUECKOe ABYX YHCEN, YYCHHKAM
y>ke u3BecTHO. [Ipu pemennn 1aHHOTO 3aJaHus OHO U3 YKce 0003HaYaeTCs Yepes

100 4
Pemast mommydeHHOe ypaBHEHHE, UMeeM: ITepBOe YHCII0 paBHO 16, BTopoe — 12.

75 3 3
x, aApyroe — x =—x . Torja ux cpeanee apu)METUUECKOE PABHO: | X + 25 2=14,

9Ty 3aga4y MOXKHO OBLITO OBI PEeUIUTDb IPU MMOMOIIH MOACIN «UaCThb-LCJIOCH.

28

Oteer: 16 1 12.

3aganme Ne13. JlomycTum, 4TO IIMpHHA NPSMOYTojbHHMKA paBHA @, TOTAa

unHa paBHa b. [lnomanp xe Oynet paBHa S = ab. Ecnu mupuHy yBeIM4nThH HA

140 7
40 %, Torna HOBas mmpuHa Oyner paBHa 140 %: 004734

Crnenys ToMy ke IpaBuIly, MOIYYHM, YTO €CIH JAJUHY yMeHbIIUTbh Ha 10 %,

90 9
TO OHA CTaHeT: mb=ﬁb. Takum 00pa3oM, IIOMIAas MPSIMOYTOJLHUKA PaBHA:

S 7a 9b 63ab 126ab Te o1, OJIYYEHHOTO oyro Ka cOoC
=—a-—b=—ab=——ab. Te. w1 b IOJYYEHHOIO IMPAMOYIOJbHU -
59707 750" 100 HHate oy pAMOY

taBisgeT 126 %. 3HaunT, oHa yBeauumiach Ha 26 %.

OTtBet: 26 %.



IIpuMmepHasa TabAHIIA KPHTEPHEB CYMMATHBHOTO
ounmeHHBaHHA 1o Il pasaeay

Ne HaBbIknu

1 | HaxomuT OTHOIICHHE JBYX YHCEIL.

2 | Ilonumaert, 9YTO paBEHCTBO ABYX OTHOIIEHHUH SBIISETCS MPOTIOPLHEH.

3 | IIpuMeHsiET OCHOBHOE CBOWMCTBO MPOIMOPIHH.

[TpumenseT 0coOeHHOCTH MPSIMO MPOTIOPIIMOHAIBHBIX BEJIMYHH MTPH
peuieHny 3a1ay.

5 ]_ICJ'II/IT YHCJIO Ha YaCTH IIPAMO HIPOIMOPHHUOHAIBHBIC 3aJaHHBIM YK CJIaM.

[IpumensieT ocobeHHOCTH 00PaTHO MPOMOPIIMOHATHHBIX BEJTHUUH ITPU
pelIeHn  3a/1a4.

IIeJ'II/IT YHCJIO HA 4aCTHu 06paTHO OPpONnOPHHUOHAJIBHBIC 3aJTaHHBIM YUC-
J1aM.

8 Pemaer 3agaun Ha macirao.

9 | [Ipeobpasyer NpoLEHT B OOBIKHOBEHHYIO U JIECATHYHYIO IPOOb.

10 | HaxoguT uucio mo 3aaHHOMY HPOICHTY.

11 BBIpa)KaCT OTHOHICHHUE JIBYX YUCCJI B IPOIICHTAX.

12 BBIpa)KaCT HU3MCHCHUC BCIIMUMUHBI B [IPOLCHTAX.

13 | Pemaer 3amaun Ha IPOIICHTHL.

87




Ypoxk 26. Manoe cyMMaTHBHOE OLlEHHBaHHE
no II pasaneay

damuing: Hmsa:

1 2
1. YopocTuTs OTHOILIEHHE 75 : 45 :

a)7:4; 0)5:3; B)22:5; r)l:2.
2. CKOJbKO U3 IaHHBIX PaBEHCTB SIBJISIOTCS IPONOPUUSMU?

3:2=09:0,6; 0,75:10=1,2: 16;

207=6:56; 8:0,5=32:4.

a)3; 0)2; B) 4; T') HH OJTHO.

1
3. Pemute ypaBHEeHHE 5 ca=3,5:2,5:
1 3 5

Q)5 0 B) ;5 D025

4. JInst marotopnenus 24-x aeraneil TpeOyercs 2 pabouux, CKOJIBKO pabovMX Mo-
TpedyeTcs s u3roroBienus 120 Takux ke aeTaneii?
a) 5 pabouux; 0) 4 pabouux; B) 9 pabouux; r) 10 pabouux.

5. HaﬁZ[PITe Pa3HOCTb MCKAY HAuOOJIBIINM U HAaUMEHLIIINM YHCJIOM, MOJTYYCHHBIM
MpH AeJIeHnH YKciia 92 Ha 4acTu IpsIMO MTPOIOPIHUOHAbHBIE ynciam 4; 9; 10.

a) 24; 0) 13; B) 23; r) 4.
6. IlsTepo paGoumx BBITIONHSIOT OMpeneléHHyo paboTy 3a 9 mHeil. 3a CKOIBKO
JTHEH BBITIONHST 3Ty ke padoty 15 padounx?
a) 10 nueit; 0) 3 nHs; B) 12 nHeii; r) 6 gHCH.
7. Pazgenure yncio 110 Ha yacTn 0OpaTHO MPOMOPLUUOHAIBHBIE YKCHaM 3 u 8.
HaiinuTe Gonbliee U3 STHX YUCE:
a) 30; 0) 60; B) 80; r) 90.

8. Haiinure macmrad KapThl, €ciii paccTosiHue Ha MecTHOCTH B 100 M Ha Kapre
MIPEJICTAaBIEHO OTPE3KOM B 1 cM:
a) 1 :10000; 6)1:100; B) 1:1000; r)1:100.

9. MMocne Toro xak Caxu® BeimonaHMn 90 % 3amaHuii, eMy OCTANIOCh BBIIIOJHHUTH
emé 15 3aganuii. CKOJILKO BCETO 3alaHUi JOJDKEH ObLI BRITTOJHUTE Caxn0?

a)90;  6)200;  B)150; 1) 200.



10. Haiinure cymmy 12 % ot uncna 50 u 20 % ot yucna 55.
a) 6; 0) 11; B) 16; r) 17.

11. Llena xommnbroTepa cHu3miaack ¢ 700 manar 1o 560 manar. Ha ckoibko mpo-
[IEHTOB CHU3MJIACh IICHA KOMIIbIoTepa?

a) 20 %; 0) 25 %; B) 30 %; r) 10%.

12. Cxonbko TuTpoB Boubl Hamo n06aBuTh K 300 r 20 %-ro cniupTa, 4TOOBI MOIY-
quth 10 %-Hb1# criupt?
a)200; 0) 300 r; B) 100 T; r) 600
3(2 5
13. Haiigure 50 % ot BeIpaxkeHus 7[5 + 5) :
a) 1; 0) 3; B) 2; r)4.
14. Haitnure qvay otpeska AB 1o pucyHky:
a) 42 cm; 0) 30 cm; B) 24 cmM; r) 18 cMm.
(1)
. 60% . 12 cm .
A C B

15. Haiigute umcno, kotopoe cHadana ymeHsIImiId Ha 10 %, 3aTeM mosydeHHOe
yycio ysenuuwin Ha 20 % u nomyunnu yucio 108:

a) 100; 0) 120; B) 90; r) 108.

16. Ha cToknerounoM Tab10 moKa3aHO KOJIMYECTBO PA3IMYHBIX JIEPEBHEB B CAJTy B
mporieHTax. S16JoHn Ha HEM 3aKpaIIeHbl KpacHBIM IIBETOM, U uX 45. Halimure
KOJIMYECTBO OCTABHBIX AEPEBHEB, €CIH:
a) JKENTHIM [IBETOM TOKa3aHbI TPYIIIHN;

0) (MOIETOBBIM IIBETOM — aiiBa;

B) 3€JIEHBIM LIBETOM — I'DaHAaThI;
T') KOPUYHEBBIM [IBETOM — MHIKUP.

17. PaccrosiHue Ha KapTe MexAay AByMs ropogamu pasHo 2,5 cm. Haiigure mac-
mTal KapThl, €CIIA PACCTOSHUE HA MECTHOCTH PABHO 25 KM.




Pasnea III. IEABIE YHCAA

(23 gaca)

Ne HaspaHue TeMbl Ypoxk If;;t::lo
1 [TonoxxurenpHble U OTPULIATENBHBIC YK CIIA 1 1
2 | Yucnoas ochb 2 1
3 | IIporuBononoxusie yncia. Llensie uncna 3 1
4 | Momyns uncia (abcomoTHOE 3HAYCHHUE) 4 1
5 CpaBHEHHE LIETBIX YUCEI 5 1
6 CrnoxeHue oTpULATENbHbBIX YUCEN 67 2
7 | CnoxeHnune uncen ¢ pa3HbIMU 3HAKaMHU 810 3
8 Brrunranue nenpix Yucen 11-12 2
9 || YMHOXeHHE [ENTBIX YHUCET 13-14 2
10 || deneHue 1enabIx ynuces 15-16 2
11 | [HocnenoBaTenbHOCTH AEHCTBUN 17-19 3
12 | Pa3HOCTB IByX KOHEUHBIX MHOXKECTB 20-21 2
13 || IIpoBepbTe ceds 22 1

Marnoe cymmaruBHoe oneHuBanue 1o 111 pazneny 23 1
Y4yennk:

1.1. Ilpumensem yucna, paziuunsie popmbl YUCIA, COOMHOUEHUL MENHCOY YUCTIAMU.
1.1.1. Unraer u 3anuChIBaeT IeIble YMCTa.
1.1.2. CpaBHHBaET M yHOPSAAOUNBAET LIEJIbIE YHCTA.
1.1.3. [Toka3piBaeT HAa YHCIOBOM OCH TOYKY, COOTBETCTBYIOIIYIO IEIOMY
YHCITY.
1.1.4. HaxonuT pa3HOCTh JIByX KOHEUHBIX MHOKECTB.
1.2. Ilpumensem mamemamuyeckue Oelcmsus, MamemamuiecKue npoyeoypol u
CBA3b MeIHCOY HUMIL.
1.2.1. BoInonHseT BEIUUCIUTENbHBIC JEHCTBUS HA/I LEIBIMU YUCIAMH.
1.2.2. IlpumeHsieT CBOWCTBA YMHOXKEHHS U JIETICHHS.
1.2.3. Haxomut 3HaueHWE 4YKCIOBOTO BBIPAXKECHUS (BKIIIOYAS BBIPAKCHUS,
HAXOJSAIIMECS TIOJl 3HAKOM MOJYJIsl), coONoasi MmopsaoK JACHCTBHI B
BBIPAKCHUU.

>



Ypok 1. MNono>kurenbHbie U oTpuLATENbHbIE YUCNA
(y4eOHMEK, cTp. 76)

Crangaprt: 1.1.1. UnuraeTt u 3amuChIBACT MEIBIC YUCIIA.

Pesyabrar 00y4yeHus:
[Toka3pIBaeT MOHMMAaHKE TONOKUTEIBHBIX U OTPULIATEIBHBIX YUCEIL.

®opMma padoOThI: KOJUIEKTHBHAS U B TpyIax
MeToabl padoThl: MO3roBast aTaka, BHIBOA MOHATHI, 00CyKAeHUE
MNurerpanus: Ousuka

Pecypcenr: yueonuk, UKT o6opynoBanue, paboune JIMCThI

Xop ypoka

IlocranoBka npodJembl: Yuammuecs: VI kiacca BrepBble CTaIKHBAIOTCS C IMO-
HATUEM OTPULATCIIBHBIX YHUCEIL. JIJBI JIy4qmiero oHUMaHusA 3TOI'0 IMOHATHUA B yT-I66HI/I-
K€ TIpEeJICTaBlIEHbl Pa3IM4Hble MpUMeEpsL. MccnenoBanue NpOMCXOAUT IPU MOMOIIU
Pa3IUYHBIX BOIIPOCOB OTHOCHTENIBHO N3MEHEHHSI TEMIIEPATYPhI BO3/TyXa, MOJIOKEHHS
MaTepUaIbHOM TOYKH, OAHKOBCKOTO CUYETa, BHICOTHI BEPILMH M DIIyOMHBI MOPS. DTH
MNPpUMEPHI MMOMOTAOT BBECTU IMOHATHUC IMOJIOXKUTCIIbHBIX WU OTPHULATCIIBHBIX YHCEIL.
[Ipn 00BACHEHNH PEKOMEHIYeTCsl OOMbIIIe MCIIONB30BaTh HANIHOCTD. Mcronb3oBa-
HHE KOMIIbIOTEpA U [IPOEKTOpa IOMOraeT c(hopMUpoBaTh y AETel MpEACTaBIeHUE 00 OT-
PHILIATENBHBIX U MOJIOKUTEBHBIX YUCTIAX.

VYuuTenb H0MHKEH HAIIPAaBUTh ACATENBbHOCTD YUALIMXCS TAKUM 00pa3oM, 4TOObI
OHH CaMU IPUIILIN K [IOHUMAaHUIO MOHATHS Hadaya OTCUETa. /st 3TOro OH MOXKET,
Hanpumep, 3aath Borpoc: «Kakne emeé npumMepsl Bl MOXKETE IPUBECTU Y.

Hccaenosarennckuii Bonpoc: J{7s yero Hy>KHBI OTpHULIATEIbHBIC YnCIia?

Jnist mpoBeieHus UCcCIeoBaHNsl PEKOMEHAYIOTCS 3a1aHusl U3 yueOHUKa, KOTO-
pble MOJKHO IOATOTOBUTH B BHUJIE PAOOUUX JIMCTOB. DTH 3aJaHUs 11e1ec000pasHO
BBITIONTHSTD B TPYIIIIAX.

3aganue Ne2. [Ipu BBIOJTHEHWH AAHHOTO 3a/aHUSl B KaueCTBE HAIISTHOTO
ocoOusi MOXKHO HCIOJIB30BaTh J1a0OPATOPHBI TEPMOMETP WM NPE3CHTALUIO C
n300paXEHUSIMH TEPMOMETPOB, KOTOPBIE IMOKAa3bIBAIOT PA3IMUHYIO TEMIEparypy
Bo31yxa. B kauecTBe Hawanma orcuéra 3mech OepErcsl Temmeparypa 3aMep3aHust
BOJIBL. DTO HaJI0 IOBECTH JI0 CBEJCHUS JIETEH.

3ananue Ne3. a) Ecnu katep mo Teyenuto nmpomén 21 kM, a MPOTHB TCUCHUS
45 KM, 3HaUNT, KOHEYHas TOYKa PACIOJIOKEHHUs KaTepa Oy/leT HaXOAWThCS OT Ha-
YaIbHOM TOYKM Ha paccTosHnu 45 — 21 = 24 kM neBee TOYKM Havyasia OTCUETA.

B) €CITM KaTep MPOIIEN MPOTHUB TeUeHU 36 KM, a TI0 TeUCHHIO 29 KM, TO B KOH-
1€ ITyTH OH OyJeT HAXOAUTHCS Ha PACCTOSIHUU 7 KM JieBee TOUKU Havajaa OTcuéTa.

3ananne Ne 4. Mecto, KOTOpoe 3aliMET KOMaHa, 3aBUCUT OT MOJIYYCHHOU pa3-
HOCTH 3a0UTBHIX M NPOIYLICHHBIX TOJIOB. EcM KonMW4ecTBO MPOMYyIIEHHBIX TOJI0B
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0OJIbIIIE KOJIMYECTBA 336I/ITBIX, TO MCPEa PA3HOCTHIO 3AIMUCBIBACTCA «—», YTO yKa-
3bIBACT HA MPOUTPHIIT KOMAaH/IbI.

KosuyecrBo | KosmuecTBo
3anumae-
Ha3Banune komMaHABI 3a0MTHIX nponyuieH- | Pasnuna
N N MOe MecTO
Ms4ei HBIX MsTUei
«HedTum» 7 10 -3 IV mecto
«Kapaoax» 12 12 0 III mecTo
«Xaszap-JISHKApaH» 16 9 7 I mecro
«baky» 0 5 -5 V MecTo
«Il'adasa» 15 14 1 IT mecTo

3apanue Ne 5. Do 3a7anne npaBuiibHEe ObLTO OBl MMPOBECTH, Pa3AEIUB KIIACC
Ha IPyNnbl. A JUIsl BHIMOJIHEHUS JAHHOTO 3aJJaHUSI YUUTEINb JIOJKEH OOBSICHUTH
YYEHUKaM HEKOTOPBIE TEPMUHBI: KKPEIIUT», «IEOET», «CaATbI0».

JleHbr'u, KOTOpbIe MOCTYMAIOT Ha OAaHKOBCKHN CUET, HA3BIBAIOTCS KPEIHT, KO-
TOpBIE CHUMAIOTCS co cuéra — jaeder. ExxeHeBHBIN ocTaTOK Ha cueTy (BMecTe ¢
CYMMOI1 cuéTa NpeblAyIIero AHA) Ha3bIBaeTCs €aJbAo0. [l Toro yToOsl O AaH-
HOW TaONMUIe OTBETUTh HA MOCTABJICHHBIC BOMPOCHI, HAJO BBHIMOIHHUTH CIEIYIO-
e JeHCTBHA:

[To Tabmune B nepsbiii neHp B O0anke Obuto 21000 manar. B TeueHue nHs B
0ank moctymmwio 5000 manar (kpenuT). A nmeHer u3 6anka He B3suH (1ebet). T.e
KOJTMYECTBO JIeHeT 3a JeHb cocTaBuio 5000 manat. Cuét Ha KoHel JHS (Callbo)
pasen 21000 + 5000 = 26000 maHar.

Kpenur Jeder Esmerentoe Caabio

Aenb (MmaHar) (maHnar) TOCTYILICHHE (maHar)
(MaHar)

0 — - — +21000

1 5000 — 5000 +26000

B magane Broporo mnus B 6anke 610 26000 MaHaT. B 3TOT MeHB MOCTYTUICHUN
B OaHK (KpeauT) He ObLIO, HO ObuIA CcHsATa cymma B pasmepe 12000 manar. T.e.
MOXKHO CKa3aTh, B TeueHue AHs noctynuio 14000 manar 26000 — 12000 = 14000
MaHar.

2] - |

Ha tperuit nens kpenuta He ObuTO, HO ObUT ebeT B pazmepe 15000 maHar.
TakuM 00pa3oMm, MOIydaeTcs, YTO KOJUYECTBO JAeHer Ha cuery 14000 manar, a

12000 | 14000 | +14000 |
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cuuMetrcsa cymma 15000 manar, T.e. 14000 — 15000. [letn MOMKHBI HOHATH, YTO
TaK KaK OT MEHBIIIETO OTHHUMAETCsl OOJIbIlIee, TO PA3HOCTh MOKa3biBaeT aoir. OHu
JIOJDKHBI YMETh BbIpa3uth Aoir B Bujae —1 000 manar (yosiTok 1000 maHar).

L3l - ] 1s000 | 0 | __looo |

Ha ugerBépthiii nenp aeber cocraBuin 5000 MaHatr, Torma yOBITOK COCTaBUT
6000 manar, u 3To 3anmuceBaeTes Tak: —6000 manar:

Lae ] - ] so00 | 0 | 6000 |

Ha msarteiii nens kpenut — 8000 manat, a aebera Het. T.e. mocTynuBIIas 3a
JeHb cymma paBHa 2000 maHar.

Il 5 [ 800 | —~ | 2000 | +2000 |

Ha mecroit nens kpemut cocraBmn 6000 maHar, a geder — 10000 manar. T.e.
MOCTYNUBINAs 3a AeHb cyMMa paBHa —4000 manar, a canpno —2000 maHar (yObI-
tok 2000 MaHaT).

| 6 | 6000 | 10000 | 0 | —2000 |

Ha cenpmoii genp kpenut coctaBun 23000 manar, nedetr 4000 maHar, T.e. TI0-
CcTynMBIIAas 3a AeHb cyMMa paBHa 1900 manar 23000 — 4000 = 19000 maHnar, a
cainpao 19000 — 2000 = 17000 manar.

| 7 | 23000 | 4000 | 19000 | +17000 |

Kak BumuTe, B TeueHue Helel B OaHKe ObLITH YOBITKU W MTPHOBLITE.

s mocTpoeHus quarpaMMbl pEKOMEHIYETCS MPUHATh KaXIyI0 KIETKY B Te-
Tpaau 3a 2000 manar. Bunpl nuarpaMM y4eHUKaM H3BECTHBI C MSTOro Kjiacca. B
JTAHHOM 3aJlaHiH TPeOyeTcsl OCTPOUTH CTONOUATyI0 quarpammy. Ha BeimonHeHne
3a/1aHus rpynmnam oTBoautTces 10 MUHYT.

OunennBanue
e [lonumanmue

YpoBHH
| 11 111 v
ITornmaer mo- ITornmaer mo-
C tpynom
JIOKUTEIbHBIE U JIOKUTEIbHBIE U Yertko kiaccudu-
IOHUMAET I10-
OTpHULIATEIIbHbIE OTpULIATENIbHbIE LUPYET MOJI0KH-
JIOKUTEIIHHBIE
YHCJa, HO 3aTPyA- | 4MCia U CaMOCTO- | TeJIbHBIE U OTpHUILIA-
U OTPHULATEIIb-
HSETCSI IPUBECTH | SITEJILHO MPUBOJAUT |  TEIbHBIC YHCIIA.
HBIC YHCIa.
MIPUMEPBI. MIPUMEPBI.




IIOAOXKXHUTEABHBIE H OTPHIATEABHBIE YHCAA
(paGouui AucT)

1. 3anummTe MoKa3aHUS TEPMOMETPOB TpeMsl criocodamu (€ciii BO3MOXKHO) IO
oOpasiry:
Oopazen:

30°

20°
10°
0°

30°
20°
10°
0°
-10° -10°
-20°
-30°

-20°
-30°

|IIII|IIII|I|II|IIII|IIII|IIII|IIII|IIII|IIII|I||||I|I||IIII|
<
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18° Bpimre 0°
18° Teria
+18°

2. PaCKpaCLTC CTOJIOHK TEPMOMETpPA B COOTBETCTBUU C YKa3aHHOﬁ TeMnepaTypoﬁ:

30°
20°
10°
0°
-10°

30°
20°
10°
0°
-10°

30°
20°
10°
0°
-10°

30°
20°
10°
0°
-10°

30°
20°
10°

-10°
-20° -20° -20°
= _30° = _30° = 30°

-20° -20°
-30° =-30°
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IIII|IIII|IIII|IIII|IIII|II|I|IIII|IIII|IIII|IIII|IIII|IIII|

0° +12° -10° +21°




Ypok 2. Yucnosas npsamas
(y4eOHHUK, cTp. 78)

Cranpgapr: 1.1.3. Tloka3piBaeT Ha YHUCIOBOW OCH TOUKY, COOTBETCTBYIOIILYIO
L[EJIOMY YHCIY.
Pe3yabrart 00yueHnusi:
Pacrnionaraer nesble 4nciia Ha YUCIOBOH OCH.
®Dopma padoThI: KOJUIEKTUBHAS W B IpyMmax
MeToabl padoThbl: MO3roBasi aTaka, 00CYKIeHHE
Pecypcenr: yueonuk, UKT obopynoBanue, paboune JIMCTHI

Xop ypoka

Yuurenb CrpamvBacT YYCHUKOB, KaK Ha YUCIIOBOW OCH OTMEUAIOT HATypallb-
HbIe Yncia. BMecre ¢ yueHMKamMu OOCYKIAIOTCS BOMPOCHI, KaK PACIIOIOKUTh
HATypajJbHOE YHMCIIO, KaK 3alHChIBACTCS KOOPJHMHATA COOTBETCTBYIOIICH 3TOMY
YUCITy TOYKH. Peub UAET 0 TOUKAxX, KOTOPBIC PACIIONIOKEHBI ClIpaBa OT Havala Ko-
opauHaT. B mampHeiimeM OyayT paccCMOTPEHBI TOYKH, KOTOPBhIC HAXOJSITCS ClIeBa
oT Havyaya kKoopauHat (Touku O).

HccnenoBarenbekuii Bomnpoc: Ilo kakoil 3aKOHOMEPHOCTH pacIojararoTcs
OTpHIIaTeTbHBIC YUCIIa HA YUCIIOBOU OCH?

Ha nocke m3obpakaercs 4ucioBas 0Ch, Ha KOTOPOH BBIOpaHO HA4Yaylo OTCUE-
Ta, eAMHUYHBINA OTPE30K M HampasieHne. JKemareiapbHo, YTOOBI 3TO HAYEPTHUI KTO-
b0 w3 y4eHHKOB. [Ipexae deM Ha YHCIOBOW OCH OTMETHTH OTPHIIATEILHBIC
YHCIla, PEKOMEHIyeTCsS OTMETHTh HaTypajbHBIE YUCNA. 3aTeM T0Ka3aTh, KaK pac-
TIOJIaTal0TCsI OTPHUIATENbHEBIC unciaa. Hamo 700UThCs TOTO, 9TOOBI YISHUKHA 0CO3-
HaJIA: OTPHUIIaTEIbHbIE YUCIIa PACIIONAraloTCs ClieBa OT Havyasia OTCUéTa.

Hy:xHo o6paTuth 0c000e BHUMAaHHE HA CJeAYIOIIMe MOMEHTBI: HanOomnee
pacnpocTpaHEHHOM OLIMOKOH y YYEHHKOB SIBIISICTCS HEMPAaBHIBHOE PACIONIOMKeE-
HHUE OTPUIATENBHBIX YUCEN Ha KOOPIMHATHOH mpsiMol. YacTto oTpuuaresibHbe
YHCIa PaclojararoTcs UMM Tak Ke, Kak W HaTypajbHble: ClieBa HampaBo. JTO
NPUBBIYKA, KOTOpas MpUOOpETeHa B Mpolecce N300paKeHUsI HaTypalbHBIX YUCEI
Ha 4ncioBoi ocu. [loaToMy yunTens JOmKEeH o0paTuTh 0codoe BHUMaHKE Ha TO,
YTO OTPHLIATEIbHBIC YHCIIAa PACIONATraloTCs CIIpaBa HAaJeBO, HAYMHAS C HYJIA.

[Tpu wccaenoBaHMKM MOXKHO MCIHOJB30BaTh PadOuMil JHCT, IPUMEP KOTOPOTO
NpUBEJEH Ha cTpaHulle 97.

3apanua Ne 1, 2 u 3 oqHOTHUIIHEIE.
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3apanus Ne4 u 5. B 9TuX 3amaHusX OpeiaracTcs HaWTH, MEXAY KaKUMHU
LEJIBIMA YUCIAMH PACIIONIOKEHO YHUCIIO. YUalluecs He JOJKHBI MCTIBITHIBATD 3a-
TPYAHEHHUSI, TAaK KAK B ISITOM KJIACCE OHU Y>K€ YMEIH OMPEACNATh, MEKIY KaKUMU
LEJIBIMH YUCIIAMU PACTIOIOKEHA JIeCITUYHASI IPOOb.

3apanme Ne 6. JlanHoe 3a1aHle PEKOMEHYETCsI BHIIOIHATD PU TOMOIIH YUC-
JIOBOM OCH.

3aganus Ne8 u 9. DT 3a1aHUsST MOXKHO MOPEKOMEHIOBATh YUEHUKAM BBIIIOJI-
HUTb JIOMA 10 LIKaJie, JTaHHON Ha PUCYHKE.

3aganue Nell. BremonHeHue »Toro 3agaHust
JOJDKHO BBI3BaTh y YYEHHKOB OCOOBIH MHTEpEC, TaK
KaK JIBWKEHHME MPOUCXOAMT MO OKPYKHOCTH. Ero
MOYKHO BBITIOJTHUTH HAIVISIIHO, Bpallas OKPYKHOCTh
BOKPYT IIEHTpa B HAPABJICHNH 0 YaCOBOW WIIH MPO-
THUB YaCOBOM CTPEJIKH.
a) 4yToObI TOUKa A nepemecTuiach B TOUky C, MOXKHO
COBEpIINTH NOBOPOT Ha 90° MPOTUB YACOBOM CTPENKH
uiu Ha 270° Mo 9acoBOM CTpEIIKe;
0) uToOBI TOUKa A mepeMecTHiach B ToUKy K, MoxHO
COBEpIINTH TOBOPOT Ha 45° 110 YaCOBOM CTpPETIKE;

B) 4TOOBI TOYKa A TIepeMEeCTHJIach B TOYKy D, MOXXHO COBEpIINTH MOBOPOT HA
135° npoTrB YacoBOM CTPENKHU WK Ha 225° 110 4aCOBOM CTPEJIKE;

T') 9TOOBI TOUKa A TIepeMecTHiIach B TOUKy E, MOXKHO coBepmuTh 1moBopot Ha 180°
MIPOTUB 4acoBOM cTpenku uiau Ha 180° mo 4acoBo CTpelKe.

O0001eHNs M BBIBOABI: YUHTEIL 0000IIAET MHEHHS O TOM, KaK OTMETHTH
OTpHIIATENIbHBIC YWCIIa HA YHUCIOBOM och. Emeé pa3 HyKHO ylenuTh BHHUMaHHUE
HauOoJee TPYAHBIM MOMEHTAM ypOKa.

OuenuBanue
* H3o0paxeHue
YpoBHu
I 1 11 v
Hzobpaxaer Wzobpaxaer | CBoOOmHO M300paxa- OtmeuaeT
MTOJIOKUTEITHHBIE TTOJIOXKH- €T MOJIOKUTEIbHBIC U || PAllMOHAIBHBIM
Yycia Ha YUCIIo- TEJIbHBIC U OTpHLIATEIIbHBIC YHC- Croco0oM Ha
BOM OCH, HO HE OTpHLATENb- || Ja Ha YHCIOBOW OCH. YHCIIOBOM OCH
MOXET H300pa- Hble yucia || HaxomuT KOOpAWHATHI || OTOKUTETHHEIC
3UTh OTPHLIA- Ha YMCJIOBOM | TOYEK HA YMCIIOBOU 1 OTPULIATEIb-
TeJIbHBIE YNCIIA. OCH. OCH. HBIC YHCIIA.
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YucaoBas oCh
(paGouui AmucT)
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Ypok 3. lNportnsonono>xHbie uucna.
Llenbie uucna
(y4eOHuK, cTp. 80)

Cranpaprel: 1.1.1. YuTaeT u 3anuchIBaeT LEIbIC YUCA.
1.1.3. [Toka3piBaeT HA YUCIOBOM OCH TOUKY, COOTBETCTBYIOIIYIO
LIETIOMY YHCITY.
Pe3yabrar 00y4yeHus:
HaxomuT 9ncio, mpoTHBONOIOKHOE JAHHOMY, B OTMEYaeT ero Ha YHC-
JIOBOH OCH.
UuTaeT 1 3anuChbIBaCT LENbIC YUCIIA.
®opma padoThI: KOJUIEKTUBHAS U B TPYIIIAX
MeToabl padoThI: MO3roBasi aTaka, 00CYK/ICHHE
Pecypcni: yueonuk, UKT obopymoBanue, pabodue TUCTHI

Xop ypoka

IlocTranoBka mpodaembl: B Havane ypoka KaXIOMy YUEHHKY MpEaIaracTcs
OTMETHUTbH Ha YHUCIIOBOM OCH JIBa YMCIia, PAaBHOYJIAIEHHBIX OT Hadalia oTcuéra. Pac-
CMaTpuBarOTCs U 060y)I(Z[aIOTC$I BCC pa6OTBI ydamuxces. MoxHO 3aJ4aTb HaBOJA-
e BOIIPOCHI: «Kakue 4dmcna BbI 1/1306pa31/mp1‘?» i «4YTo BBI MOXKETE CKa3aTh
IIpo 3TH yycia?y. Y4urelb 06’I>SICH$1€T, YTO 3TU YUCIIa ABJIAIOTCS MMPOTUBOIIOJIOXK-
HBIMU YHCIIAMU, U PACCTOSIHUS OT Hayaja OTCU€Ta JI0 TaKuX 4ucen paBHbl. Jlaércs
onpeiesieHre MPOTUBOMOJIOKHBIX uKce. [IpuBoasTCA paznuyHble MPUMEPHI MPO-
THBOIIOJIOXHBIX YHCCII.

Tak kak YUCHHUKH YIKE 3HANOT, YTO YHCJA, PACIOJIOXKCHHBIC CIIpaBa OT Ha4Yalla
KOOpAWHAT, MPUHAAJIC)KAT MHOXKCCTBY HATYpPaJIbHBIX YUCCII, I0O3TOMY 06CY)KI[aCT-
Csl MHOXKECTBO YHCEJI, PACIIOJNIOKECHHBIX ciieBa OT Touku O. Yuutenb oObsICHSET,
YTO 3TH MHOXECTBA BMECCTC O6p33y10T HOBOC MHOXCCTBO, KOTOPOC Ha3bIBACTCA
MHOXXCCTBOM IICJIIBIX YHUCCII. Mo>XHO TIOKa3aTh IIpu 1MoMouIy ImpoCeKTOopa CICAYIO-
IIYI0 CXeMY, KOTOpasi HalJISTHO M300pa)kaeT, YTO MHOKECTBO HAaTypaIbHBIX YUCEI
MPUHAMJICIKUT MHOXKCCTBY LICJIbIX YUCCII.

IIpu pemeHuun 3aaHuil O JaHHOM TeMe -3 -4 Z
YUYEHUK JOJDKEH YMETh CaMOCTOSITENBHO 0
HalTH YHUCIIO, IPOTUBOINOJIOKHOE JIaHHOMY. )

A TaxKe OmpeensaTh 3HaK 4YHCIa, 3aJaHHO- |
TO B BHJIe OYKBbI, © HAXOIUTH JJISl HETO TIPO-
THUBOIOJIOKHOE YUCTIO.

3aganne Ne 8. Ecnu nepea 4uCiIOM CTOUT HEUETHOE KOJIMYECTBO MUHYCOB, TO
pe3ynbTar OyneT OTpUIIATeIbHBIM YHCIIOM. ECn KommuecTBO MUHYCOB MEpPE YHuC-
JIOM BBIpaXKac€TcCid YETHBIM 4YHnCJIOM, TO pe3yjbTar 6YIICT TTOJIOXKUTCIBHBIM, T.C. IIC-
peI 9rcIoM 3HaK OTCYTCTBYET.

3aganusa Ne10 n 11. DT 3amaHus ydamuecss MOTYT BBITOJHUTH CaMOCTOSI-
TeapHO. IX MOJKHO 3a71aTh B Ka9€CTBE TOMAITHEH paOoTHI.
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3ananue Ne13. 6) B aToM 3aaHuy y4eHUKH paccTOSHHE OT Hadajga oTcyéra
o touek A(-3), B(-10), C(-12), D(12), K(9) momxHbl onpenensts B Ka4ecTBe
paccTosHUSI MEXIy ABYMS TOUKaMH. Eciu Bce 9T TOYKM PACIIONOKUTH HA YUC-
JIOBOH OCH, TO HanOosee ynainéHHbIME oKaxyTcs Touku A(—12) u D(12). Paccro-
STHUE MEXIY 3TUMH TOUYKaMH PaBHO 24 eAuHHIIAM. DTO 3a/laHhe PEKOMEHIYETCS
BBITIONTHSATH MIPHU MOMOIIX YUCIOBOM OCH. OTtBeT: 24 equHUIBI

OueHnuBanmue:

* YcBoeHue

* M3o00paxenue

YpoBHH
I I 11 v

VYcramBaer, uro || Kmaccuduiu-
VYcBauBaeT, 4TO || TaKOE MHOXKECTBO | pyeT palmo-
TaKOe MHOJKECTBO || IIEJBIX YHCENI U | HAaJbHBIM CIIO-

LEJTBIX YUCEIL. MOXKET JaTh 00b- | COOOM IieTbie
SICHEHHE. qHCIa.

3arpynHsaeTcs npu

YCBOEHHU TIOHATHUS

MHOYKECTBA LENbIX
YHCElL.

VYcBauBaeT NoHATHE | YcBauBaeT MOHS-
HWcneiThIBaet 3aTpya-

MIPOTHUBOIOJIOKHOTO | THE TIPOTHUBOTIO-
HEHHUS B IIOHITUU YeTKo KIac-
gucia. M300paxaer | JIO)KHOTO 4KcIa.
MIPOTHUBOIOJIOKHOTO cuuIUpyer
MIPOTHUBOIOJIOKHEIE || CaMOCTOSITETEHO
qucia. 3aTpyaHIeTCs MIPOTHBO-
Yuclia Ha KOOPIHU- | m300pa)kaet mpo-
P U300paKEHUHU " o MOI0KHEIE
HaTHOU MpsMOH THUBOIIOJIO’KHBIE
STUX YUCEI HA YUCIIO- qHCIIa.
. IIPU MIOMOINHU MOJI- || YHCcIa HA YUCIIO-
BOH OCH. o
CKa3KH YUHUTETIS. BOI OCH.

Ypok 4. Mogynb uucna (abconiorHoe 3HaueHue)
(y4eOHHUK, cTp. 82)

Craunaapt: 1.2.3. Haxomut 3Ha4eHNE BBIpaKCHUS (BKITFOYasT BEIPKEHIS, COMEP-
JKaIIAeCs IO 3HAKOM MOIYJIST), COOMIOnast OPSIOK EHCTBHI
B BBIPQKEHHU.
Pe3ynbrar o0yuenusi:
Haxonut 3HaueHne BBIpayKEHUsI, COAEPIKAILETOCS MO/ 3HAKOM MOYJIA.
dopma padoOThI: KOJUICKTUBHAS U B TPyIIIax
MeToab! padoThl: 06CyKIeHNE
Pecypcwi: yuebnuk, UKT obopynoBanne, paboune JTUCTHI

Xop ypoka
ITocranoBka nmpoG/embl: Ha uncioBoll ocu 0TMEYaroTCs 1Ba IIPOTUBOIIONOXK-
HBIX yHcna (HanpuMep 3 1 —3). YuuTels o0pamaercst K KJIaccy ¢ BOIIPOCOM O TOM,
KaKOBO B3aMMMHO€ PACIIOJIOKCHNUE 3TUX YUCCII. VyeHuku MOT'YT OTBETHUTH TaK:

(



a) 9T YKCTa PacloiIokKeHbl OT Hauana orcuérta (Toukd O) B MPOTHUBOIOIONK-
HBIX HalpaBJICHUSAX;

0) 3TH YKCIia OTIIMYAIOTCS TOIBKO 3HAKOM;

B) 3TH TOYKH PACIOJIOKEHBI Ha OIMHAKOBOM PACCTOSIHHH OT Hadajia KOOPJAHHAT
(touku O).

Crano ObITh, IPEHUS OCTAHOBHJIMCH Ha MHEHUHU: «TOYKHM pacIroioKeHbl Ha

OJIMHAKOBOM PACCTOSIHUHU OT Hauaja OTCUETay.
Hccaenoarennsekuii Bonpoc: Kak Haittu Mmomynp gucia?

Oo0bsicHenue yuuteias: Y4uTenb Aa€T MOHATHE MOAYIs (aOCONIOTHOTO 3HA-
YEHUS1) YUCIIA U TIOKA3BIBACT 3HAK, ITPHU ITOMOIIX KOTOPOTO 3aMKCHIBACTCS MOIYJb
qHUCIa.

st mpoBeieHUsT UCCIEAOBAHNS YUYAIIUMCS TIPEIjIaraeTcs Mo OMpenecHUI0
MOJYJIsl HAWTH 3HAUCHNE MOYJICH Yncer.

PexomeniyeTcst mpoBOAUTE MCCIIEOBAaHUE B TPYIIAx WIX Napax, a Ha pado-
YHX JINCTAX MPEJICTABUTh 3aJlaHUs U3 YUCOHUKA.

Wrpa: [{na Gonpleil 3aMHTEpECOBAHHOCTH YYaIIUMCS MOXKHO MPEIOKUTH
cienyronryio urpy. Ha gocke m3oOpakaeTcsi 4yMCIOBast OCh. YUHUTENb BbI3BIBAET
K JIOCKEC YYCHUKA U MPOCUT OTMETUTH JFO0YI0 TOUKy. Clemyronuii yqanmiics: oT-
MeyaeT TOUKY, IMPOTHUBOIONOKHYIO NaHHOW. TperbeMy ydaiiemycs mpesiaraer-
Csl OTMETHTD JIIO0YI0 TOUYKY, OTJIMYAIOIIYIOCS OT BTOPOM Ha enuHUILy. YeTBEPTHIi
OTMEUAET TOYKY, IIPOTUBOINOIOKHYIO TpeTbel U T.4. K JaHHON Urpe kenareiabHo
NPUBJIEKATh OoJiee CIa0bIX yUaluXcsl.

3ananue Ne 9. HepaBeHCTBO peKOMEHAYETCs peliaTh METOJI0M TTo00pa.

a) [lna pemenust HepaBeHCTBA |a| < 4,2 Hajo 3amucarh BCE IIEJIbIe YNCiIa, MO-
ITy7Tb KOTOPBIX MeHbIme 4,2. D10 uncna —4; —3; —2; —1; 0; 1; 2; 3; 4.

O0001menns U BHIBO/IBI: YUYUTENIb NOABOJUT UTOT MpoineHHoro. OH emié pa3
HAIllOMHUHAET, YTO TAaKO€ MOAYJb YMCIA, a TAaKXKe, KAK HaXOAUTh MOJIYIIN TOJI0XKHU-
TENbHBIX U OTPULATEIBHBIX YUCEIL.

OuenuBanue

* IlpumeneHue

YpoBHH
| 11 111 v
Haxoaut momynu [Ipu BeIUKCICHUT Vipormaer
MOJIOKUTEIHHBIX BEIPKCHUS, B VYrporraer Beipa- e
U OTPHUIATEIIb- COCTaB KOTOPOTO SKEHUS C MOYJIEM
HBIM CIIOCOOOM
HBIX YUCEN B BXOJIUT MOYJIb, U IPUMEHSIET B
BBIPKCHHUSI C

MPOCTHIX CIIyYa- | HCTBITHIBACT OIPEIe- IpUMEpax. I

SIX. NEHHBIE TPYIHOCTH. AYIIEM.

)



Ypok 5. CpasHeHuMe uenbix uuMcen
(y4eOHMK, cTp. 83)

Cranpapr: 1.1.2. CpaBHHUBaET U yNOPSIIOUYMBAET LIENBIE YUCIIA.
Pe3yabrart 00y4yeHus:
CpaBHUBAET U YNOPAI0YMBACT LEJIbIE YUCIIA.
®opma padoThI: KOJIJIEKTUBHAS U B I1apax
MeToabl paboThi: MO3roBas araka, 00CyKIeHHe

Pecypcebl: yueOHUK, pabodme TUCTHI

Xop ypoka

B Hauane ypoka yunTenb JOIKEH CyMeTh OObSCHUTH BCTPEUAIOLINECs IPaBU-
Jla CpaBHEHUS LEJIBIX YHCEJ B TakoW (opme, 4TOOBI MPU PELICHUN YYEHHKH HE
JoITycKaiIy omrOoK. [IJist 3TOro, mpy MoMOIIY HaBOSIIUX BOIIPOCOB, CIEAYET Ha-
MOMHHTH, KaK CPaBHUBAIOT HaTypabHble yncia. CpaBHUTH HaTypaJlbHbIE YHCIIA C
HynéM. Pe3ynbTar cpaBHEHHsI MOXKHO 3alKcarh B BU/I€ HEPABEHCTBA!

934 > 0; 0< 10.

Hccaenoarennbekuii Bonpoc: Kak cpaBHUTH Lienbie yucia?

[Ipu uccnenoBaHuM CHa4ajga CpaBHUM OTPUIATEIHLHOE U MOJIOKUTEIILHOE YHC-
70. BRICITymMBaIOTCS MHEHHS y4alluxcs. YMECTHO HAIlOMHHTH YYeHHKaM, Kak
CPaBHHTH IOJIOKUTEIBHYIO U OTPHUIIATEIBHYIO TEMIIEpaTypy, BHICOTY U TIIyOWHY,
B3ATHIX OT YPOBHS MUpOBOro okeaHa. Hanpumep: 23°> —10°.

Crenyrommii mar — CpaBHEHUE OTPHUIATEIIEHOTO umciia ¢ HynéMm: —2343<0);
0>-1. U nakoHell, cpaBHEHHE JABYX OTPHUIIATENBHBIX Yrcel. MOXHO 3ajarh cie-
nyromui Bonpoc: «Kak, mo-pamiemy, pacrojiaratoTCs 4Yuciia Ha YUCIIOBOM OCH
(manpumep, B ciiydae C HATypadbHBIMH 4YHCIaMH)?». KoHEYHO, MEeTH BCIIOMHSIT,
YTO MEHBIIIEEe YMCIIO HAXOJUTCS Ha YHCIOBOM ocw yieBee. [Ipu cpaBHeHUH ABYX
OTPUIIATENIBHBIX YHCEIT YUCII0, PACIIOIOKEHHOE JJANIbIIE OT Havyajia OTCUETa, MCHb-
1Ie 9rciia, KOTopoe HaxonuTcs Ommke K Touke O.

HyPKHO OﬁpaTl/ITb oco0oe BHMMAaHHE Ha cjeayrimue MOMEHTDI: CpaBHC-
HUC OTPHULATCIIBHBIX YUCECJI HAJ0 U3y4YaTb Ha YHCIIOBOM OCH. Ydamuecs IOIKHBI
0CO3HATb, YTO OTPULATCIIbHBIC YKCJia HA YHUCIOBOM OCHU pacnojararoTrcsa B Nopsa-
K€ BO3paCTaHHA U KaXKJ10€ YUCIIO OoutbIIe quciia, paCriojioKECHHOIO CJI€Ba OT HETO.

3ananusa Ne 1-3. Otr 3aganus npeqHa3HAYEHBI [T 3aKPETUICHNs] HABBIKOB CPaB-
HEHHUS LIeJIBIX YKcell. [[Ba M3 HUX MOTYT OBITh BBITIOJHEHBI B KJIACCE, a OJJHO — JIOMA.

(



3ananue Ned. B 3aganuun TpeOyercs 4yuciia, MpeCTaBICHHbIC B HEPABCHCTBE,
CXEMAaTUYHO OTMETUTh Ha YMCJIOBOM OCH, pacroJiarasi MCHbIIEE YHCIIO CeBa OT
OO0JIBIIIETO.

) i >
-200 0 x

3ananne Ne 5. D10 3amanne peKOMEHIYETCS BBITIONHATE B Mapax. Takum obpa-
30M, cJ1a0blii YYEHUK M3 Taphbl, BBIMONHSS TO 3aJ[aHHe BMECTe ¢ 0OoJiee CHITbHBIM
YUEHHUKOM, JIydllle TOHMMAET, KaK TMPaBUILHO YIOPSIOYMBATH IENbIC YHCIA 1O
BO3PACTAHUIO MM YOBIBAHUIO. A YUYHTENb, UCIIONB3Ys MOTCHIMAN CHIBHBIX yde-
HUKOB, ToOWBaeTCs dPPEKTUBHON pabOTHI BCETo Kiacca.

0) pacmonoxuTe gucia B mopsake yossanus: 909; 513; 24; 1; —15; —29; —30;
—123.

3aganue Ne 6. /I Toro 4ToOBI yKa3aTh MHOXKECTBO IEJIBIX YHCEI, PAcIoio-
JKCHHBIX MEXKAY JABYMS 3alaHHBIMUA YHCJIaMU, UCIIOJIb3YyETCA YUCIIOBAsA OCh!: a) n30-
OpazuTe 1eJbIe YMCIia, PACTIONIOKEHHBIE MEXK/TY YuciIaMu —5 U 1:
1 >
S5 4-3-2-1 0 1 *
OtBer: x = {-4;-3;-2;-1; 0}
B) M300pa3mTe IeIble YNCIIa, PACTIONOKEHHBIE MeX Ty yrciaamu —4 u 0.
l ]

| | |
| I I | I >
OtBet: a = {-3;-2;-1; 0}
1) HE CYIIECTBYET IEIOro uncia 0ombiie 2-x 1 MeHble 3-x. OTBer: &

3ananue Ne7. YUeHHK TOMKEH CyMETh HAaWTH HaWOOJbIIEe U3 IEIBIX YHCET,
KOTOpBIC MEHbIIIE 33JaHHOTO YHCIa. DTO 33/[aHue MOYKHO JIeaTh YCTHO.
a) Cpeau 1eNpIX YrceNl MEHbIIE —8 HanOOIBITUM YUCIIOM SBIISIETCS —9.

Hy:xHo oOparuth oco0oe BHMMaHHe Ha cJieayoumue MoMeHTbl: CioBoco-
YeTaHHE «HAWOOJIbIIEE YUCIIO» OTBJICKACT YUYCHUKOB OT CYTH 3aJaHMA. YUCHHUKU
MOTYT PEIINTh, YTO JUJIS YHCia —8 TpaBWIBHBIN OTBeT Oymer —7. Torma yuurens
JOJDKEH HACTOSITh HA TOM, 4TOOBI yualuecs emeé 0osiee BHUMATEIbHO NPOYUTAIN
yCIIOBHE.

3apanue Ne 9. [To koopAMHATAM TOUEK HAa PUCYHKaX HAXOIUTCS JJIMHA CIEAy-
FOIIIUX OTPE3KOB.

k) OB + OD + OC + OA + OK = |3] + |[11]| + |-1| + |-7| + |-12| =3 + 11 + 1 +
+7+12 =34

3ananmne Ne14. YueHUKH JOJKHBI MOAYyMaTh, KAK HAWTU KOJIMYECTBO LIEIBIX
qHUCeI OOJIBIINX —3 ¥ MEHBIIHX 7 YIOOHBIM CIIOCOOOM.

Ecnu yueHuky 3aTpyaHAIOTCS, YYUTEIh MOXKET UM ITOMOYb.

)



Ot Hauana oTcué€ra J0 TOYKU 7 PACHOJIOKEHO 6 IEJBbIX YHCEN, W JIBa IEIbIX
YHUCIIa PACIIOIOKEHO IO TOUKH —3. BmecTe ¢ () KOMHYIeCTBO MENbIX YUCENT paBHO 9.

O0600menns u BbIBOABL: V3ydueHHOE 0 CpaBHEHUU LIENBIX YKCEN elé pa3 mo-
BTOpsIETCS U 00001IaeTcs.

OnennBanue
¢ Bbimojsnenune
YpoBHH
| 11 111 v
Jomyckaer orpe- CamocrosiTensHO | [TpumensieT TBop-
. CpaBHHBAET LIETIbIE
JIeTIEHHBIE OIIHO- CPaBHHBAET H YECKHE METOIBI
YUCIIA TIPY TIOMOIIA
KH TIPY CPAaBHCHUH . YIOPSZIOUMBACT | TIPH CPAaBHEHUN
UTCIIA.
LIEJBIX YHCE. y LIEeJIBIE YKCIIA. LIEJIBIX YHCE.

Ypoku 6-7. Cno>xeHune oTpuLaTenbHbIX YUCEN
(y4eOHHuK, cTp. 85)

Cranaaprsbi: 1.2.1. BoironHsieT BBIYMCIUTEIbHbIE ASHCTBUS HaJl LIEJTBIMU YUCIaMH.
1.2.3. Haxomut 3HaueHue BBIpayKeHHs! (BKITFOYAs! BEIPKEHUS, HAXOMSI-
IIUECS TTOJ] 3HAKOM MOJTYJIs ), COOIEONIAst OPSIIOK ISHCTBHI.

Pe3yabrart o0yuenusi:

CxraapIBaeT OTpUIATENIbHEIC YnCa.

Monenupyet ClI0KEeHUE OTPHUIATEIBHBIX YHCEN HA YHCIOBOM OCH.
®opma padoThI: KOJUICKTUBHAS U B TPYIITaxX
MeToabl padoThI: MO3roBasi aTaka, 00CyKICHHUE
Pecypcni: yueonuk, UKT obopynoBanue, pabodue JINCThI

Xop ypoka

VYpok MOKHO HayaTb C IMOBTOPEHUS, TOTO KakK CKJIAIBIBAIOTCS HATypaIbHbBIE
yycina. JKenareapHO MOKa3aTh MPUMEP MOJENIN HA YACIOBOM OCH. 3aJatoTcsl BOII-
POCBI, CBSI3aHHBIE C IEPEMECTUTENIBHBIM M COUYETATEIbHBIM CBOMCTBOM CIIOKEHMSL.
ITocne 3TOro MOXKHO IEPEUTU K BOIPOCY CIIOKEHUSA OTPULATEIBHBIX YUCEL. JDTOT
HpOLECC MOAEIUPYETCS HAa YHUCIOBOW OCH U IEJIeCO00pa3sHO MCIOIB30BaTh die-
MEHTBHI aHUMaIuu nporpaMmMel Power Point.

ITpn npubaBneHuy K YKCIy OTPULIATEILHOTO YMCIIa TOUKA, TOKA3bIBAIOLIAS ITO
YHCIIO, TEPEMENIAETCS HAJIEBO.

;3}—_4<7

L] L} L] L] L] L) L] L] L] L] )
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HccnenoBaresibekuii Bonpoc: BBIMONHAIOTCS M CBOWCTBA CHOMKCHHS IS
OTpHIIATENbHBIX YHuCcen?

Jst mcciemoBaHus JAHHOTO BOIPOCA PEKOMEHIYETCS BBITIOJHUTH 3alaHUs
u3 yyeOHuka. KonmmuecTBo 3ajanmii paccunTaHo Ha JiBa ypoka. Ha mepBoM ypoke
MOKHO BBITIONHUTD 3afanus Ne 1-2. OHM ONHOTHUIHBI, MTOATOMY 3agaHue Ne2 mMo-
JKET OBITh 33JIaHO Ha JIOM.

3ananne Ne3. llenp 3amaHus: MPUMEHUTH COUETATEIHHOE CBOWMCTBO IS
CIOXCHHSI OTPHUIATeAbHBIX umcel. (CaMOCTOSTENTbHOCTh YUYEHUKOB JIOJDKHA
OBITh OIIEHEHA. YUEHWKH MIODKHBI YMETh OOBSCHUTH, IOYEMY TPYIIHPOBKA
MIPOU3BOJUTCS UMEHHO TaK.

r) (-56560923) + (— 33439007) + (— 87461191) + (~12538809) =
N J \ J
Y Y

(—89999930) + (~100000000) =-179999860

3ananmne Ned. B) ecnu 3arparsl 3a [ u Il kBapran BmMecTe cocTaBuian 9 MiH
Mmanat, 3a Il u IV xBapTan cocTaBuian 4eTBEPTYIO YaCTh MJIH MaHAT, TO OOIIas
cymMma Haxoautes Tak:  (—9000000) + (-250 000) + (—25000) = -9500000.

Bropoii ypox: Ha sTom ypoke pekomMeHIyeTcsl BBIIOJHUTH 3ajaHus Ne 6—13.
DOTH 3a1aHUs MOYKHO TEPEHECTH Ha pabodnii JTUCT U pa3gaTh BCEM YUSHHKAM IS
CaMOCTOSITETTHHOTO BBITTOJTHEHHMS.

3apanme Ne 10. Perenue TaHHOTO 3aAaHUsI PEKOMEHIYETCS! IPOAEMOHCTPUPO-
BaTh B nporpamme Power Point ¢ ucrnons3oBanuem sreMeHTOB aHMManuu. Llens
3aJIaHUs: 3aKPENUTh HABBIKM YMEHHs NMPUMEHSTh CBOICTBA CIOKEHUS IS OTpH-
[IATeIILHBIX YHCeN (CBOHCTBO TPYIIITUPOBKH):

a) (-22) + (-15) + (-77) + (=64) + (=56) + (-178) + (~185) + (~123) + (-136) +
+(=144) = (22 + 178) + (15 + (~185)) + (=77 + (~123)) + (—64 + (~136)) +
+ (=56 + (~144)) = (=200) + (=200) + (=200) + (~200) + (~200) = —1000.

3apanue Nel1l. Drto 3amaHue mpeciienyeT Lelb: chOpMHUPOBATh Yy yUaIIUXCS
HAaBbIKH 110 YMCHUIO HAXOJUTH 3HAUYCHU A 6YKBCHHBIX BI)Ipa)KeHI/Iﬁ IIpyu pas3IMIHBIX
3HAYCHUSX IepeMeHHOW. Ero pemenne MOXHO OpraHu30BaTh B TPYIIIAX.
Beruncinenus kaxaol CTpOYKH MOPYdYaeTcsi OTASNIBHBIM TPYyIIaM. 3aTeM TPYIIIbI
OOBSICHSIOT, KaK OHM BBINOJIHSUIM BBIYMCICHUS. YUYHUTENb JOJDKEH MOOMTHCS OT
ydamuxcs rmojJiHoro BHUMaHus Ipu O6CY)KI[€HI/II/I.

a b a+b —(a+Db) (—a) + (-b)

—988273 —763553 —1751826 1751826 1751826

>



3apanue Ne12. D10 3amaHne MOXET OBITH PEKOMEHIOBAaHO YyYalIUMCS B Ka-
YECTBE JIOMAIITHETO 3aJ[aHMs.

O0001IeHNsT U BBIBOABI: YKa3bIBaeTCS HAa NMPUMEHHMOCTH COYETATEIHHOTO
U IePEeMECTUTEIBHOTO CBOMCTB K CIOKEHMIO OTpHLATENbHbIX uucel. [IpaBuio
CJIOKEHUS OTPULATENIBHBIX YHCEI eIl pa3 yTOUHAETCH.

HyxHo o0paTnTh 0c000¢ BHUMaHNe Ha cJedylOlIHe MOMEHThI: [leTu npu
CIIOKCHUU OTPHUIATENFHBIX YHCEN YacTO 3a0bIBAlOT B pE3ysbTaTe CTaBUTh 3HAK
«». YuuTens J0JKEH BbIpaboTaTh y AeTel MPUBBIUKY: MIPH PEIICHNN 0053aTelb-
HO CHa4aja ONpeJessaTh U 3allUChIBAaTh 3HAK, a IIOTOM PE3YJIbTaT.

OuenuBanue

* IlpumeneHue

* IIpencraBienue

YpoBHH
I 11 101 v
CkiagbpIBaeT
OTtpunarensHbIe CaMOCTOSITENb-
C TpymoM CKJIaibl- paIoHab-
YHCJIa CKIIAABIBACT, HO || HO CKJIaIBIBAET
BaeT OTPUIIATEIIb- HBIM CIIOCOOOM
HETIPaBUJILHO OIpEeie- | OTpHUIlaTeThbHBIC
HBIE YHCIIA. OTpHIIATEIbHEIE
JISIET 3HAK. qHCIIa.
YHCIIA.
. OTMmeuaeTr oTpHUIa- Monenupyer
Pacniosnaér orpu- P CaMOCTOSITENb- Py
TENbHBIE YHCIIa HA paIrOHAIBHBIM
LaTeNbHbIE YHCIa, " HO MOJIEIHAPY-
YHCJIOBOM OCH, 3a- CcIoco00OM ci10-
HE MOXKET MOJIE- €T CIIOKEHHUE
TPYIHSIETCS IPU MOJIe- JKEHHE OTpHIa-
JUPOBATH OTPHIIA- OTPUIIATEIBHBIX
JUPOBAHHUHU CIIOKEHUS TENBHBIX YUCET
TENBHBIE YHACIIA HA YHCe Ha YHUCIIO- N
" OTPHUIATEIHHBIX YHCEIT N Ha YUCIOBOH
YHCIIOBOM OCH. . BOM OCH.
Ha YUCJIOBOU OCH. OCH.

Ypoku 8-10. Cno>keHue 4ucen ¢ pasHbIMMU 3HAKAMM

(yueOnuk, crp. 87)
Cranpapr: 1.2.1. BeInonHseT BEIYUCIUTENbHBIE JEUCTBUSA HaJl LIEIBIMU YHCIIAMH.
1.2.3. Haxomut 3HaueHne BhIpayKeHUs! (BKITIOUast BBIPAKEHHS, COIEp-
JKaluecs 1MoJ] 3HAKOM MOZYJIsT), COOJTEoAas OPSA0OK ACHCTBUI.
Pesyabrar 00y4eHus:

CK.HaIII)IBaeT EJIbIC YKciia C pa3HbBIMU 3HAKaMHU.
MO,IICJII/IPYCT CJIOKCHHUE YUCECJI C pa3HBIMU 3HAKaMU Ha YHCIOBOM OCH.

®opma padoThI: KOJUIGKTUBHAS U B TPYIIax
MeToabl padoThI: MO3rOBas aTaka, 00CyKICHUE
Pecypcwr: yuebnuk, UKT obopynoBanue, pabo4ne JIUCTHI

(



Xop ypoka

OOBbsICHEHHE TaHHOW TEMBI MMPOBOAUTH IMPHU TIOMOIIH MOICITHUPOBAHUS Ha UHC-
JgoBoi ocu. Hanpumep, cMonenupyem ciieayouyo cymmy —3 + 5. Jlns 3Toro Ha
YHCJIOBOM MPSMON OTMEUAETCsl TOYKA —3 U OT He€ BIPABO OTCUUTHIBACTCA 5 €1U-
HUYHBIX OTPE3KOB:

L Semmmmiy 0 3ES=IN,
ey ———t—t————————
-3 0 -3 0 2

ITomygenHOE YMCIIO TTOKA3hIBAET 3HAUCHHUE JAHHOW CyMMBI: -3+5=2,

Janee TakuM >xe 00pa3oM MOIEIHMPYETCS HAXOXAEHHWE CyMMBI —8 + 5. Yun-

TEJb JOJDKEH aKLIEHTUPOBATh BHUMAHKUE HA 3HAK CYMMBI U CJIaracMbIX.

MOXHO CMOIEIHPOBATh €IIE HECKOJIBKO MPUMEPOB. YUUTEIb MOXET 00pa-
TUTHCA K KJaccy ¢ BompocoMm: «Kak HaxomuTcst cymMMa ABYX YHCEN C Pa3HBIMH
3HakaMu? Kakasi cymecTByeT CBSI3b MEXKIY 3HAKAMU CIIAraéMBIX M 3HAKOM ITOJTY-
YEeHHON CyMMBI?». BBICITyIIMBalOTCS MHEHHS YHaIIUXCs. Y YUTeNb TPH HeOOXOIH-
MOCTH JAET COBETHI, HAIIPABIISIsl BEIBOJBI YUalIUXCsl B HYKHOe pycio. [locie uero
TOBOAMUTCSI UTOT.

Hanee mopenupyercs CIOXKEHHE MPOTHUBOMOIOKHBIX UYHUCEN HAa HECKOIbKHX
npuMepax. B aToM ciyyae ¢ mOMOIIBIO YHCIIOBOM OCH ydalluecs JAO0JDKHBI yoe-
JIUTHCS B TOM, UTO JaHHAsI cyMMa Bcerza paBaa 0.

1 1 I@I [ [ )
e e e e

-5 0
HccnenoBareabcknii Bonmpoc: MOXXHO JIM NPUMEHUTH CBOMCTBA CIOXKEHUSA

JUTSL CJIOKEHUS 9HCeN ¢ Pa3HBIMU 3HAKaMH?

s mpoBesieHnst HCCIIeIOBaHNsl PEKOMEHIyeTCsl OpraHn30BaTh paboTy B TPyII-
nax. B 3agaHusax JOIDKHBI OBITH TPUMEPHI, KOTOPBIE PEHIAIOTCS C TIOMOIIBIO COYe-
TaTEIBHOTO U PACTIPEACIUTEILHOTO CBOMCTB CIOKCHHUSI. .

MOHO TIOATOTOBUTH PA0OYHE JIUCTHI C 33JJaHUSIMU U3 yUeOHHKA.,

3ananne Ne 3. llems 3TOTO 3a/aHUS: BBIYUCIHTH 3HAUCHUE BBIPAKEHUS yI00-
HBIM CHOCO60M, NIPpUMCHHUB CBOMCTBA CIIOKEHMUS. KOHG‘-IHO, YUYCHUK MOXKET ITPOBO-
JUTH BBIYUCIICHUSA 110 IMMOPAAKY. Ho YUUTEIIb NOJIKCH O6paTI/ITB BHHUMaHHC HaA TO,
4yTO OOJIee paloHANBHBIM Oy/IeT CHavana CJIOKHUTh YUCIa C OMMHAKOBBIMU 3HAKA-

MU, a TIOTOM C paSHBIMI/I.
K) 672 + (=790) + (-342) = 672 + (~1132) = (-100+88
— _460.

3ananne Ned., Kaxaprid yIeHHK MOXKET BBI-

MOJHUTh JAHHOE 3aJaHHuE CAMOCTOSTENBHO.
Yuutenb MOXKET NPUBECTU NPUMEDP PELICHUS B
BUJIe KiacTepa. DTO TMOAHUMET y YYCHHUKOB WH-

Tepec K JaHHOMY 3aJaHHIO.

>



Hrpa «aBe 3apbIl» (pabOYHH AHCT)

damuiana: HUmsa:

1. 3amonHuTte Ta6J'II/II_[y. KoanuecTBo OYKOB, BBIINIABIINX Ha KPAaCHOM KY61/IKC, IIOKa-
3bIBACT BBIMI'PBIII, HA JKEITOM — MIPOUTPBIII:

Bomrpsimn | Ipourpsim CymmMma
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a) B IEHTPaJIbHBII KPYT KJacTepa 3anuchiBaeTcs yucio —12. OcraBmmecs Kpy-
T'H TpeaaraeTcsl KakJIoMy YYEHHMKY 3allOJHUTb CyMMOM JIByX YHCEN C pa3HbIMU
3HAaKaMH TaK, YTOOBI pe3yNbTaT PaBHSJICS YHCITY LEHTpalIbHOTO Kpyra. EcrecTBeH-
HO, YTO TaKMX MPUMEPOB MOKHO NMPHBECTH OCCKOHEYHOE MHOMKECTBO, MOITOMY
JIOCTATOYHO 3aMKCaTh HECKOJIBKO U3 HUX.

3apanue Ne6. Ilpu pemeHnn 5TOro 3amaHusi ciienyeT oOpaTHTh BHUMAaHHE
YYEHUKOB Ha TO, YTO YHCJA C OTPULATEIbHBIM 3HAKOM IOKa3bIBAIOT BO3BpALIEH-
HYIO CyMMY, a C TIOJIOHUTEIbHBIM (MM BoOOIIE 0e3 3HaKa) — MPUHATYIO CyMMY
JCHEr:

5000 + (~120) + (~300) + 450 + 346 + (—1200) + 658 = 5000 + 450 + 346 +
+ 658 + (~120) + (~300) + (~1200) = 6454 + (— 1620) = 4834.

3aganue Ne 7. D10 3amanne MOKHO 3a7aTh Ha JIOM.

3apanus Ne8, 9 u 10. DT 3amanus Ha HAXOXKICHHE 3HAYCHUS OYKBEHHOTO
BBIPDAKEHUS IPU PA3NMUYHBIX 3HAYECHMSIX NEPEMEHHOM. PelieHue 3TuUX 3aiaHuid
MOKHO OPTaHU30BaTh B TPYIIOBOI (hopme.

Ne I'pynna I I'pynna II I'pynna IIT
1. Hatigure 3HaueHmne Hatigure 3nauenne Bel- | Haiigure 3HaueHME BI-
BEIpaXEHUs a + b, paxkeHwus |a| + b, ecu paxkeHus a + |b|, ecmu
ecmma=-42ub=287. a=-42ub=287. a=-42ub=287.
2. Haiigurte 3HaueHme Hatinute 3Hauenne Haiinure 3HaueHmne

BBIDOKEHHUS |x + Y| + X, | BeIpaskeHust |x +y|+x, | BelpaxkeHus |x +y|+x,
eciux =77;y=-89. | ecoux=-100; y =—673. | ecnu x =-909; y = 200.

3. | CpaBHute 3HaUCHHE CpaBHHUTE 3HAUCHHE Kakomy ycioButo
BBIPOKEHUH |m + n| 1 BBIpOKEHHH |m + n| 1 JIOJKHBI YIOBJIETBO-
|m| + |n|, ecmu m = —64 || |m| + |n|, eciiu m =—233 | psTH YKCIA M U N, YTO-

un=10. un=-335. OBl |m + n| = |m| + |n|?

B kauecTtBe TBOPYECKOI'o 3aJlaHUsl UCIIOJIB30BaTh 3a/laHUE Ne 14 u3 y‘{e6HI/I-
Ka.

3aganue Ne14. Llens gaHHOTO 3aMaHUS OOBSCHUTH yYE€HHKaM, YTO NMPH Ha-
XOXKACHUH CyMMBI YHCEJ, PACIIOIOKEHHBIX MEKAY ABYMS LIEIBIMU YUCIAMH, TIPO-
THBOIIOJIOKHBIC YHCTIa MOKHO COKpaTHTh. [locie uero cymma oCTaBIIMXCS UHCE
HAXOJUTCS YIOOHBIM CIIOCOOOM:

B) B JaHHOM IIpUMEPE HaZ0 HAWTH CyMMY BCEX LEJIbIX YHCEN, PACHIOIOKEHHBIX
mexy uncinamu —100 u 140. Hago, 9To0BI y4€HUKH MTOHSIIH, YTO BCE LIEJIbIE YHC-
na ot —100 no 100 nonapHO SIBNISAIOTCS MPOTUBOMONIOKHBIME (Hanpumep —99 u 99,
U T.J.) U, CIIeIOBAaTeNbHO, UX CyMMa paBHa HyJt0. OCTaBIIMECs YKHCIa COCTABISIOT

>



pan: 100, 101, 102, 103, 104, ..., 139. B atom psiny Bcero 39 uucen u mocepeuHe
Haxomutcs yucio 120. Takum oOpa3om, HAJO KOJIMYECTBO YHCeN psaa 39 yMHO-
JKUTh Ha CPEHUH WieH psjaa, T.e. yucio 120 (370 9uciio Ha3bIBaeTCs MEIUaHOU
gucioBoro psaa): 120 - 39 = 4680.

OTtBeT: 4680.

O000menusi ¥ BbIBOAbI: BHOBb 03ByUMBAETCsl MCCIEAOBATEIBCKUN BOIPOC.

O06o00maroTes MpaBuiIa CIOKEHUS IEIBIX YACET C pa3HBIMU 3HAKaMH.

OuenuBanue
e IlpumeHeHue
* IlpeacraBieHue

€T 4urciia C pa3HbIMHU

IIpy CJI0XKECHUU

C pa3HbIMH 3Ha-

YpoBHU
I I I v
HenpasunsHo ITpumensier ¢
ONpEaeIsieT OOBSCHEHUAMH CxutazipiBaeT
C Tpymom CKIaapIiBa-
3HAK PE3yNbTaTa | CI0XKEHUE YHCEN | PaluOHAIbHBIM

CITOCOOOM YHCIa C

Pa3HbIMU 3HAKAMHU, HE
MOXKCT MOACIUPOBATH
CJIO?KEHHEC YHUCCII C
Pa3sHbIMU 3HAKAMHU.

CyMMY YHCEI C
pa3HBIMH 3HAKa-
MU TIPY TIOMOIITH

YUHATEIS.

JKEHUE YHCEN C
pa3HBIMH 3HaKa-
MU Ha YHCJIIOBOH

OCH.

3HAKAMH.
YHCEJl C Pa3HBI- | KAMH Ha Pa3HBIX | pa3HBIMH 3HAKAMHU.
MU 3HaKaMH. puMepax.
OTMeuaeT Ha Yuc- CaMOCTOITELHO Monenupyet
o Monenupyet
JIOBOM OCH YHCJA C MOJETUPYET CIO-| paluroOHATbHBIM

CII0COOOM CIIO-
JKEHHE YHCEIL C
pa3sHBIMH 3HAKAMH
Ha YHCJIIOBOU OCH.

Ypoku 11-12. BoiunraHue yenbix 4ucen

(y4eOHMK, cTp. 89)

Crannapt: 1.2.1. BeImonHSET BEIYUCTUTEIBHBIC TCHCTBUS HAJ IETBIMUA YHCIIAMH.

Pe3yabTart 00yuenus:

HaXO,Z[I/IT Pa3HOCTL LCJIbIX YUCCIIL.

®opma padoThI: KOJUIEKTUBHAS U B TpyIax

MeToabl padoThi: MO3roBas araka, 00CyKJIeHHE

Nurerpauus: [loznanue mupa

Pecypcenr: yueOnuk, UKT obopynoBanue, paboune JTUCTHI
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Xop ypoka

W3 xypca maremaTuky, MpOHAEHHOIO B MIAAIINX KJIaccaX, yUalluMcs YKe U3-
BECTHO, YTO BBIYMTAHUE — JCHCTBHE, OOPAaTHOE CIIOKEHUIO. YUHUTENb Mpejiara-
€T CMOZEJIMPOBATh HA YUCIOBOM OCU CIEAYIOIIYIO Pa3HOCTh: «3 — 8». Yuamuecs
JOJKHBI IOHUMATh, YTO NP BBIYUTAHUN ABUKEHUE IIPOUCXOAUT BiieBO. Kak Bua-
HO I10 MOJIENIHU, PE3YJIbTaTOM OyIeT 4uciio —5.

L] L] L] L L L] L] L] L] L] )
-5 0 3

[Tocne mpeuiaraercss CMOAETUPOBATh CIEAYONY0 cyMMy «3 + (=8)». E& pe-
3yJAbTaT Takke paBeH —5. Takum 0Opa3om, HaIO CMOJEIUPOBATH €UIE HECKOIBKO
pasHocTeit u cymMM. J[jist 7TOro MOKHO MCTIONIL30BATH 3aJIlaHHs U3 YUCOHHKA.

Hy:xHo o6paTuth 0co00e BHUMAaHHE HA cjeaylomue MoMeHThI: Hanbos-
IIYI0 TPYAHOCTD Y4YaIllMecsl UCTBITHIBAIOT MPU 3aMEHE pa3sHOCTH cyMMoH. [Toatomy
pEeKOMeH TyeTcst TOpadoTaTh HaJl 33/IaHUSIMU, B KOTOPBIX PAa3HOCTh YHCEIN 3aMeHseT-
Cs1 CTIOKEHHEM.

Hccaenoarenbekuii Bonpoc: Kak HATH pa3HOCTH ABYX IICNIBIX YUCET?
st 5TOrO Ha TOCKE 3aMKUCHIBAETCS HECKOJIBKO Pa3HOCTEM:

a-b; -12-15; 17—-(-89); m—k; 2ab-—6ab; —-3n-—(—4m).

Yuurens npepjaracTt 3aMCHUTL KaXXAYI0 Pa3HOCTD CJIOKCHHUEM.

3ananue Ne 3. [lenb qaHHOTO 3a/1aHUS HAIIpaBlieHa HAa MOBTOPEHHUE MPaBUII Ha-
XOXKJICHHSI HEM3BECTHOTO YMEHBIIIAEMOTO MIIH BRIYUTAEMOT0. ITOMY CIIOCOOCTBY-
€T pellCHUE YPABHCHUM.

3T0 3a1aHUC ueﬂecoo6pa3H0 HCIIOJIB30BAaTh MpH UCCICAOBAHNUN:
a)0—...=-88
HO HpaBI/IHy HaXOXACHHUS HEU3BECTHOI'O BBIYUTAEMOI'O UMEEM .

=0 (-88)=0+88=288.

6)...—-9=-5
ITo MMpaBU1y HAXOXJACHUA HCU3BECCTHOTI'O YMCHBIIIACMOI'O UMCEM!
=-5+9=4.

3aganue Ne7. D710 3a1aHKe UMeET OONBIIIOE MPAKTUYECKOe 3HaueHue. B Hém
ydalmecs: y3HarT O ()yHKIUH 3aMEHbI 3HaKa Ha KaJbKYJISTOPE U BBITOIHSIOT st

3aJIaHUH.



CAOXEHHE YHCEA C Pa3HBIMH 3HaAKaMH
(pabounit AuCT)

1. 3anonauTe TabNHITY:

Cymma
[Tonoxwu- Otpuna-
Beipaxkenue p OGmas
TEJIbHBIC TEJIbHBIC
cymma

cl1aracMnbiC cJlara€MbIC

erorcwruremeon | [ [ |
Tes+9 e | | | |

porcipesrercd+n | [ [ |

2. BriuncanTe M HalUuTe Ha3BaHUE pac- o
TEHMS HA PUCYHKE:

M:—7-4+5-2-5+9=

H:12-11+10-23+9=

I:42-53+82- 14— 14=

A:45+73-94-100 + 94 = 9TO0 3TO 3a pacTeHHE?

B mupe nacunteiBaercs 300 BUmoB 310-
ro pacreHus. B AsepOaiimkane BCTpe-
yaercs 42 BUIA, U3 KOTOPBIX 36 — AHUKO-
pactymue. J{is HPOMBIIIICHHOCTH
HauOOJBIIYI0 LEHHOCTh IMPEACTABISIOT
JBa Buza. LIBeTkH 3THX pacTeHHd ObI-
BaIOT CBETVIO U TEMHO-PO30BOTO IIBETA.
B:72+90-122-32-65= O0naaoT oNpeeaEHHBIM 3aaX0M.

0:64-74+18+24-91=

K:49+37-10-78 —44 =

II: 938 — 1000 + 33 - 25 =




Bropoii ypok. Ha 3ToM ypoke paccmarpuBaroTcsi Oojiee CIOXKHBIC 3a/IaHus,
CBSI3aHHBIC C HAXOXKJCHUEM PAa3HOCTH JIBYX IEJIBIX YACET

3ananns Ne8 u 9 y4eHUKH MOTYT BBITIOJHUTEL B Ka9ECTBE CaMOCTOSITEILHOM
paboTHI.

3apanue Ne 10. D70 3ananme 1enecooOpa3HO BRITIONHITE B TPYIIax WIA B TIa-
pax. Y4uTeNb MUIIET Ha JOCKE CICAYIOIIYI0 TaONIHnITy:

Owmun. | 25 Mud. || 50 mu. | 75 muH. | 100 mun. || 125 mud. || 150 muH.

2 gaca 30 muH. = 150 MuH.
['pyniiel 3a00MHAIOT TaOIMILy U IPEICTABISIOT €€ YUUTEIIO:

Owmun. | 25 Mud. | 50 mud. | 75 mud. || 100 mun. || 125 mud. || 150 muH.

_40 _20 00 20 40 60 80

Temmeparypa 10 °C nactynaer uepe3 175 MUHYT.

Pemenne ocranmpHBIX 3aaHUl JAHHOTO YpOKa MOXKHO TaK)Ke OPTaHHM30BaTh
B IpyIIax WM napax. Bce oHu enié pas mo3BOJIAIOT Y4allUMCsl OCO3HATh CBSI3b
MEXAY CIOKEHUEM U BHIYUTAHUEM.

O0001IeHus U BBIBOABI: O000MIACTCS TPABUIIO BBIYATAHUS IENIBIX YHUCEI.
Brumanue em€ pa3 akeHTpUPYETCs HA TOM, YTO JAECHCTBUE BHIYMTAHUE 3aMEHSIETCS
Ha CJIOKCHUE YMEHBIIIAEMOTO U TIPOTUBOTIOIOKHOTO BEIUUTAEMOMY.

OunenuBanue

* Ilpumenenue

YpoBHU
| 11 111 v
ITonnmaeT, kak Beruuraer pamuo-
C tpynom CamocTosTeNnb-
BBIYUTAIOT OTPHIIA- HAJILHBIM CIIOCOOOM
BBIYUTAET OT- HO BBIYMTACT
TETBHBIC YHCIIA, HO OTpHIIaTEIbHbIE
pHUaTenbHbIe OTpHUIIATENFHBIE
3aTPyIHSAETCS IPH qrcia U M300paskaer
YHCcIa. qHCIa. N
MIPUMEHEHNH. Ha YUCIIOBOH OCH.

Ypoku 13-14. YmHOXXeHHue LenbixX yucen
(y4eOHuK, cTp. 91)

Cranpaprsl: 1.2.1. BeIonHseT BIYUCIUTENBHBIE AEHCTBUS HAJl LIEIBIMHU YUCIIAMH.
1.2.2. IlpuMeHsieT CBOMCTBA YMHOKEHUS U JCIICHUS.
Pesyabrar 00y4eHus:
Haxonut npousseneHue neiablx YUCel.
IIpuMeHsieT CBOMCTBA YMHOKEHUS.

>



®opma padoThI: KOJUIGKTUBHAS U B TPyMIax
MeToabl padoThbI: MO3roBasi aTaka, 00CyXIeHHE
Pecypcwr: yuebnuk, UKT obopynoBanue, pabovne JUCTHI

Xop ypoka

IepBolii ypok. YpoKk HAYMHAETCS C IEPSUUCIICHUSI KOMIIOHEHTOB IPOH3BEJIC-
HUS ¥ TIOBTOPEHUS MTePEMECTUTENBHOTO, COYETATeFHOTO M PacIpeeINTEeIHLHOTO
CBOMCTB YMHOXKEHHUS.

ITocne wero ywammumcs TpeiaraeTcsi pacCMOTPETh NpaBHUia YMHOXKECHHS I1e-
JIBIX YUCEJI B yUCOHHKE.

Ja 3akperieHus] MOJMy4YeHHBIX HAaBBIKOB II€JIECO00Pa3HO PEIIUTh HECKOIBKO
MIPUMEPOB.

a)(-2)-3=3-(-2)=-06; 0)(-8) 7 (-5=7-((-8) (-5)=7-40=280;

B) (65 +46)-10=-65-10+46- 10 =-650 + 460 = —190.

HccaenoBarenbekunii Bonpoc: Kak onpenenuTs 3HAK MPOU3BEICHUS ETBIX
qucen’?

Jy1is IpoBeIeHUsT UCCIICIOBAHMS HY)KHO IIPUTOTOBUTH PaO0YUE JTUCTHI.

Koneuno, kak HaWTH MPOM3BEICHUE NIBYX UYWCEN, yYallHecs 3HAIOT U3 Kypca
MaTeMaTHKH, U3y4YeHHOTO B MIIAJIIIUX KiaccaX. [loaToMy ocoboe BHMMaHUE yda-
ITUXCS HaJlo 0OpaTHTh Ha TO, YTO CHAJda a HAJ0 ONMPEIETUTh 3HAK TTPOU3BEIACHMUSI,
a TIOTOM MPUCTYNATh K BEIYUCICHUSAM. B TakoM ciyyae HCKITIOYaeTCs OInoKa.

3ananmne Ne3. D10 3a7aHue HANMPaABICHO HA 3aKPCIJICHUE HABBIKOB BBIYHICIIC-
HUS 3HAYCHMsI OyKBEHHOTO BBIPKCHUS IIPH 33]JaHHBIX 3HAYCHUSIX [TEPEMEHHO:

B) HaliIuTe 3HaYEeHNE BhIpaskeHus, eciu a =—1000 u b = 100,

6a — 7b + ab = 6 - (-1000) — 7 - 100 + (-1000) - 100 = —6000 — 700 +
+ (=100000) = -106700.

3ananue Ned4. a) Haifqure uucna, eciim UX MPOU3BEICHHE paBHO —32, a cyMMa
paBHa —14. J{71s1 HaXOKIEHUST UCKOMBIX YHCEI HAJI0 MPOBECTH HEKOTOPHIC UCCIIEI0-
BaHMA. V3BeCTHO, 4TO, €ciM MPOU3BECHHE OTPULIATENBHO, TO OAWH U3 MHOXKHUTE-
JIeH Takoke oTpuniarencH. Haitném pa3nmudHbie MPOU3BEICHIS, PABHBIC YUCTY —32:

-1-32; 1-(32); 2-(-16); -2-16; 4-(-8); —4-8

W3 HUX eAMHCTBEHHBIM MTPOU3BECHHEM C CYMMON MHOXHTENCH —14 sBisieTcs
npou3BeAcHue yncen 2 u (—16). OTteet: 2 1 (—16).

Bananue Ne 5. Tlpu perieHUr 3TOro 3aJaHHs yUallUecsl CTAJKUBAIOTCS C He-
00XOIUMOCTBIO BEIYHCIIEHUS CTETIEHN, MHOT/IA 1aKe CTEMEHH OTPHUIIATEIbHbIX M-
cen. YUuTenb J0KEH JOOUTHCS 0COOOTO MOHMMAHHS BBHIYHUCICHUS BBIPAKCHUN
42; (—4)%. YdeHuK, 3HAONMHA (QYHKIUIO CKOOOK, HE TODKCH 3aTPYAHATHCS IMPH

pelLIeHnH:



I

111

)3 (52-2)=9-(25-8)=9-17=-8;
x) 43— (<3)) = 64 — (-27) = 64 + 27 =91;
3)(-2)-3%-4=-8-94=_288;

) (<20 + (22 =4+4=8.

IIpumep padouero aucra (JIsi IEPBOI0 YPOKA)

ﬁ Haiimure npousseneHue:

a)-2 - (-4) r)-10 - (~100)
6)-8-21 m) —11 - 2000
B)9 - (~10) e) 345 - (-16)

2. Berancnure ynoO0HBIM CIIOCOO0OM:

25 (=5) - 4 - (-20) /
ﬁ Haitnure npoussenexue:

a)—12-3 r) 0 - (-180)

6) 6 (=5) n) —19 - (-6)

B)—12 - (-12) e)—16-(-5)

2. Berancnure yno0HBIM cIIocoO0M:
8-150-125-(-2) /
ﬁ Haitnure npoussenexue:

a) -3 - (-15) r)25-(-4)

6) 12 - (-1) n)—13-(=3)

B) 75 - (-4) e) -9 (-81)

~120 - (-2) - 10 - (-5)

2. BLI‘H/ICJ'II/ITC, HCIIOJIB3YS IICPEMECTUTCIIBHOC CBOMCTBO yMHO)KeHI/ISIZ/

Bropoii ypok. Ha stom ypoke pexomeHayercst perieHue 3aganuii Ne 11-18
yueOHUKa.

3aganme Ne 13. Ecnu perieHue 3Toro 3ajaHusi TpyqHO yCBaUBACTCsl YUCHUKA-
MU, MO)KHO TPEAJIOKUTh BMECTO OyKB B3STh JIIOOBIE YHCIa, YIOBICTBOPSIOINE
ycnoBuio @ > 0, b < 0. MOXXKHO Ka)K7[0€ YCJIOBHE TPEUIOKHUTD IS PEIICHUS OT-
JeNBHOM IpyIine, a nocjie oOCyauTh MOMydeHHbIe pe3ynbraTsl. Llens nannoro 3a-
JTAHWS: pa3BUBATh JIOTHYECKOE MBIIIJICHUE YYaIIXCsl.

>



a)ab<0;  06)(-a)-b>0;  B)(-a) (-b)<0;

r)a-(-b)>0.

g mydiero moHWMaHUS pe3ynbTara, Mpu 0O0BSICHEHUH BMECTO d U b MOXKHO

B34ATb KOHKPETHBIC YUCJIA.

3ananue Ne 18. PemieHue JaHHOTO 3a/1aHUs HAMPABICHO HA 3aKPEIUICHUE YMe-
HUS pemiath ypaBHeHHUSI. Hy»XHO BCTIOMHUTH, KaK HaXOJUTCS HEU3BECTHOE NICITH-

MOC€ U OCIINTCIIb. ypaBHeHI/IH MOYKHO IIEPENMCATh Ha pa6oq1/Ie JIUCTBI IO YPOBHSIM.

OTHOCHTENBHO MPOCTHIC 33 JaHUS:
a)x : (-25)=-35; 0)y:67=-100;
r)a: (-1000)=9; o) m: 74 =-56;

B) k: (—11) = 66;
e) (—x) : 8 =-200;
3amanus CpeaHETO YPOBHSL:
x) (b—15): (-3)=11;

K) (@ —54): 4 =44;

3) (22— k) : (=1) = 90;
1) (33 — m): 60 = —60;

n) (55 +n): 16 =-65;
M) (82 +x): (-2)=1;

CrnoxHbIe 3aJaHMUs:

H) 99 — (66 —x) : 3 =-22; 0) 100 + (122 — £): 21 = -234.

a) x:(-25)=-35 e)—x:8=-200 1) (33 —m) : 60 =-60

x=-35-(-25) —x=-200"-8 33 —-m=-60"-60
x = 875. —-x =-1600 33 —m=-3600

x = 1600. m =33 —(-3600)

m=3633.
OueHnuBaHue
e IlpumeHeHue
YpoBHu
I 1I 111 v
Brimonaser

Haxonut npous-
BEJICHUE LENbIX
YyHUCel, HO HE MO-
JKET OIIPENEIINTD
3HAK IIPOU3BEE-
HHSL.

Haxonut npous-
BEJCHHE IEIBIX
YHUCell, HO 3aTPy/I-
HSETCS B PUME-
HEHHWU CBOWCTB
YMHOKEHUSI.

Haxonut npous-
BEJIEHUE IIENIBIX
YHCEJ U PUMe-
HSET CBOMCTBA
YMHOKEHHUSI.

palroHaIbHBIM
CrocoOoM yMm-
HOXKECHHE LIEJIBIX
YHCeIl ¥ TBOpYE-
CKH IPUMEHSIET
CBOMCTBA.

Ypoku 15-16. [lenenue uenvix uncen

(y4eOHHUK, cTp. 94)

Crangaprtel: 1.2.1. BeimonHseT 1eicTBUS BEIYUCIUTEIBHBIC HAJT IIETBIMHI YHCIIAMU.
1.2.2. TlpumensieT cBocTBa YMHOKEHUS U IETICHMUSL.

(



Pe3yabTart 00yuenust:
Haxonut yacTHOE 1IENIBIX YHCEI.
[IpumensieT cBoWCTBA JICJICHHUS.
®opma padoThI: KOJUICKTUBHAS U B TPYIIITaX
MeToabI padoThI: MO3roBasi aTaka, 00CYKIeHHE
Pecypchl: yueOHUK, paboUYme TUCTHI

Xop ypoka

IlepBblii ypok. HauaTh JaHHBIN yPOK PEKOMEHIYETCS C MIEPEUUCIICHUS KOMIIO-
HEHTa 9acTHOTO. MOXXHO PEelInTh HECKOJIBKO MPUMEPOB Ha JEICHHUE, H PE3yNIbTaT
MPOBEPUTH YMHOKEHUEM. Tak Kak MEXAy YMHOKEHUEM U JICTICHUEM CYIECTBYET
CBsI3b, TO 3HAK YACTHOIO YCTAHABIMBAETCS TaK >KE, KaK 3HAK mpousBencHus. Kak
pemarb ypaBHEHUS, YUalIUecs 3HAIOT U3 Kypca MaTeMaTUKHU MIIAIINX KJIACCOB.
HHH HaXOXKACHUS HEU3BCCTHOI'O MHOXXUTECIISI HAJO BBIIIOJHUTH ICJICHUC. Yuurenb
JIOJOKEH BBIPa0OTaTh y JIeTel MPUBBIUKY CHAYalla OMPENEeIsITh 3HaK, a [IOTOM TIpPO-
W3BOJIUTH BHIYHCIICHUS.

HccaenoBarenbckuii Bonpoc: Kak onpesessieTcss 3HaK 4aCTHOTO TPH Jelie-
HUH IEJIBIX YHCceln?

Jlnst perieHust 9TON TMPOOIEMBI MOXKHO MOJATOTOBUTH pabovre JHUCTHI, B KOTO-
PBIX 3amMcaHbl MpUMephl Ha YMHO)KEeHHE. Kaxaplii MHOXKHUTENb HY)KHO BBIPA3UTh
B BUJIE YaCTHOTO.

IIpumep padouero aucra:

ﬂ Hcmonp3ys nmpowu3BeficHUE NBYX MHOXKHUTEICH, BBIPA3UTE ONWH U3 MHO-
KUTEJIEH uepes YacTHOe:
a)23-(-2)=-46 0)-12-12=144 B) —89 - (—10) =890
23 = 12 = -89 =
2= -12= -10=
2. Beraucnure:
a)—62:(-2)= 0) 425 :(-25)= B)—1000: 8 =
145 :50 = —1360 : (-20)= —884 :441 =

Yuutenb JOMKEH craparbes, YToObl AeTH NoHsuM: «Ecnu yactHoe siBisieTcs
MOJIOKUTENBHBIM YHCIIOM, 3HAYUT JAEIMMOE U JEeTUTENh UMEIOT OIMHAKOBbIE 3Ha-
KH, HTHA4Y€ — pa3HbIe 3HAKUY.

3amanue No 6. Llenb 3aanus: 3aKpennUTh HABBIKU OTIPEETICHNS 3HAKa TIPOH3Be-
neHus u yactHoro. Ecnu mpowusBeneHue (4acTHOE) MOJOKHUTEIHHO (OTPHUIIATENb-
HO), TO 3HAKH KOMIIOHEHTOB OJIMHAKOBBIE (pa3HbIE).

3ananue Ne7. B sToM 3alaHMM 3HAK YaCTHOTO OMpENeNseTcss He JJid KOH-
KPETHBIX YHUCEIl, a U3 YCIIOBUSI.

a)ecmma<0,b>0,T0a:b<0;
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0)ectma>0,b>0,T0a:b>0;

B)ecmma<0,b<0,toa:b>0;

r)ecma>0,b<0,10a:b<0.

Bropoii ypox. Ha 3TomM ypoke jejieHHe 1eJIbIX YMCEeJl BBIOJIHIAETCA HapsIy C
JIPYTUMH apu(PMETHICCKUMHU JTCHCTBISIMHU.

3aganus Ne 8 u 9. Llens 3ananusi: 3aKkpenuTb Bce JEHCTBUS C LEIBIMU YUCIAMU.

3ananue Ne 10. [Ipu BeIMOTHEHNU JAHHOTO 33aHUS YUAIIUMCS CHavYaja mpeia-
raercsi MPUOIM3UTEIBHO OMNPEISITUTh 3HAK BBIPAKCHUSI. YUalluecs JODKHBI YMETh
o0ocHOBath cBoi 0TBeT. [locie mpon3BOAATCS BBIYHUCIICHUS, U ONPEIEINAeTCs] TOUHBIN
OTBET. 3HAK OTBETA CPABHUBAIOT C MPEATIONIOKESHUSIMH, BHICKA3aHHBIMU PaHee.

3ananne Ne 12. Ero MOKHO MCTIONB30BaTh HA CTAAUH IIPOBEICHUS UCCIEI0BA-
Hust. Kaxol rpyrine y4yamuxcst Hy»KHO 3al0JHUTh OJ{HY CTPOUKY TaOJIUIIBL.

OuenuBanue

* IlpumeneHue

YpoBHu
| 11 111 v
Haxoaur yact- Haxonut panuo-
C Tpynom Ha- CaMOCTOSITEIIEHO
HOE LENIBIX YH- HAJIbHBIM CIIOCOOOM
XOJIUT YaCTHOE HAXOJUT YaCTHOE JIBYX
CeJl MPH MTOMO- OTHOIIIEHHE IEIIBIX
LIENIBIX YHCEI. YHCEII.
I TOICKA3KH. qHCEll.
C TpyzoMm npu- I[Ipumenser CaMOCTOSTEIIFHO U C
Ly 2 P ITpumensier panuo-
MEHSIET CBOMCTBA || CBOMCTBA Jiesie- | 00BSICHEHUEM TpuMe-
N HAJIbHBIM CIIOCOOOM
JICJICHUS TIPY || HUSL TIOCJIE TIOJI- | HSIET CBOWMCTBA Jieje- o
. || cBOMicTBa HmeneHus.
BBIYUCIICHUSAX. |CKAa3KH YUYUTEIIS. | HHSI 1T BEIYUCIICHUH.

Ypoku 17-19. NocnepoBarenbHOCTb BeACTBUNA
(y4eOHHuK, cTp. 96)

Cranaaprbi: 1.2.1. BoIonaHsieT BBIYMCIUTEIbHbIE ASHCTBUS HaJl IETBIMU YUCIaMH.
1.2.3. HaxomuT 3HadeHWe BBIpaKeHUs (BKITIOYAs BBIPAKEHHS, HAXO-
JSIIMECs MOJ] 3HAKOM MOZYJIst), COOMEonast MOpsIIOK JEHCTBUI B
BBIPAKCHHUML.
Pe3yabrart 00yuenusi:
BrimonHsieT BeIUuCIeHus.
CoOmronaeT MopsIoK NSHCTBUI B BRIPAIKCHHSIX.
®opma padoOThI: KOJUIEKTUBHAS U B TpyIIax
MeToabl paboThi: MO3roBas araka, 00CyKIeHHe
Hurerpanus: Madopmaruka
Pecypcenr: yueonuk, UKT obopynoBanue, paboune JIMCTHI
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Xop ypoka

IlepBb1ii ypok. UTak, yyamuecss Hay4WINCh BBIIIOJIHATH BCE JACUCTBUS C Lie-
aeiMU gncaaMd. OHM MOTYT HAlTH 3Ha4YeHHE BBIPAKEHHUH ¢ HEOOJBIINM KOJH-
yecTBOM JielictBuid. Ho He Bcerga MOryT HalTH 3HAYEHUE CIIOKHBIX BBIPAKECHUM.
Yyuurens nomkeH chopMHpoBaTh y ydalIWXCs HABBIKM BBIYHCIICHUS 3HAYCHHUN
BBIPOKEHUS C OOJBIITNM KOJTMYECTBOM IeHCTBWH. Hamo HAamOMHHTH ydammmcs,
KaK{e YPOBHHU MMEIOT Pa3jIMuHble MaTeMaTnueckue onepanuu. CHadana ycTaHaB-
JTUBAETCS POITH CKOOOK.

IlepBblii ypoBeHb: CIIOKEHNE U BBIYUTAHUE B TOM IOPSIIKE, B KAKOM OHH 3aITUCAHBL.

Bropoii ypoBeHb: yMHOKEHUE U IETICHUE B TOM IIOPSIJIKE, B KAKOM OHU 3aIIMCaHBL.

3apanne Ne 1. D10 3aaHUEe MOKHO BBITIOJHUTH B TpyMHax.

I rpynma: a) 16 - (=3) — 22: (-2) u 1)(-93-17)-(26+(-59));

Il rpynma: 6) 67| +2 - (-122) u )52 (-8)—(-15)- (-34);

I rpymma: B) 27 - (-12) +35-(-28) u 1) (76 —200) - (=314 + 524).

Kaxxmast rpyrmimna go/mKHa COCTaBHTh AJITOPUTM U CXEMY HaXOXKJICHUS 3HAUCHUS
BBIPaKCHUSI.

3apanus Ne2, 3, 4 u S ABIAIOTCS OQHOTUIIHBIMU. Y YUTENb TOJIKEH HOCTPOUTH
YPOK TaKuM 00pa3oM, YTOOBI KaXK/IbI YYCHUK peIIal IPUMEPbl CAMOCTOSTEIIEHO.
B3siTe B CKOOKM M pacKpbITHE CKOOOK JOJKHBI OBIThH IMOJ] 0COOBIM KOHTPOJIEM
YYEHUKOB IIPH BHITIOJTHCHUH JIAHHBIX 3a/IaHUH.

3apmanme Ned. 1) (-1 +2-3+4-5+6-7+8-9+10) - (-100).

BripakeHue B mepBoil CKOOKE — CyMMa IOJIOKUTEIBHBIX U OTPHIIATEIbHBIX
4yucell. YUYUTEb JIOJKeH OOBSICHUTh YYaluMCs, 9YTO Hanbosee ynoOHO ObLIo OBl
CJIOKUTh BCE OTPUIIATENIBHBIC YKCIIA B OTACIBLHOCTHU, & 3aTEM — BCE IOJIOKUTEIIb-
Hble. BO3MOXHO, 4TO KaKOH-TO YYCHHK U CaM BBIIOJHUT CJIOKCHHE TAKUM CIIOCO-
O0oM. YuuTenb B KOXK/JOM Cllydae JIOJDKSH YMETh BhICIYIIATh MHEHHUE YYaIerocs:

-1-3-5-7-9=-25u2+4+6+8+10=30.

3areM Hy»XHO CJIOKUTh TIOJYYCHHBIC PE3yJIBTAThI TI0 IPABKITY CJIOKCHUS YHCEI
¢ pa3HbIMH 3HaKamu: —25 + 30 = 5. Takum o0pa3om, pe3ynbTar JeHCTBUHA B Iep-
BOI CKOOKE paBeH 5.

5+ (-100) =-500.

Bropoii ypok. 3neck Takke 3aaHus PEIIAOTCSA C COOMIOIEHUEM IMOCIIe0Ba-
TeNbHOCTH AeiicTBuid. Hanpumep, B 3amanum Ne 5 nienecooOpa3HO COCTaBUTh all-
TOPUTM HAXOXJICHUS 3HAUCHUS BBIPAKCHHUSI C MOJIYJIEM U CTEIICHbIO.

0) -5 + (=812 - (-3)

1) HaxoauM MOayJb Yyncia —3J;
2) pe3yabTar MepPBOTO BEIYMCIICHUS BO3BOINM B KyO;

)



3) BeIUKCIISIEM KBaJpaT yucia —§;
4) ymaoxkaem 12 Ha (-3);
5) cxiiagpIBaeM pesynnbTaThl BTOPOTO M TPETHErO IIAaroB;
6) u3 pe3ynpTrara MATOTO MIara BEIYUTaeM Pe3yibTar YeTBEPTOTO IIara.
O0o0mennsi 1 BbIBOABI: O000MIAIOTCS MHEHHUSI y4YaIIUXCS O COONIOACHUM
Topsifika JIEWCTBUH B BBIpaXeHHUAX. Ele pa3 oOCykIaeTcs MOoCIenoBaTeIbHOCTh
JEHCTBUI B BRIPOKEHUSX C MOLYJIEM M 0000IIAIOTCSI MHEHHS YUaI[XCS.
OuenuBanue
e IlpumeHeHue

YpoBHH
| I 11 v
C tpynom YactuaHO CaMOCTOsTETEHO BrmomasieT paruo-
BBITIOJTHSIET BBITIOJIHSAET | BBIOJHSET BHIYKC- || HAIBHBIM CITIOCOOOM
BBIYWCIICHUA. | BBIYHCICHUS. JICHUSI. BBIUMCIICHUSI.
3arpynHseTcs YactuaHo CoOirozaet mo-
IpU OIpeae onpeenseT SITOK JEHCTBUM L SRR I
pu orp P P HaJbHBIE CIIOCOOBI MTPH
JICHUH TIOPSI- MOPSIZIOK IIPH HAXOXKICHUU .
N M N o BBITIOJTHEHHN JEH-
Ka JICHCTBUH B | JCHCTBUI B || 3HAYCHUS YHCIOBO- TR
TBHI.
BBIPOKEHHH. BBIPKEHHH. IO BBIPQKEHUSI.

Ypoku 20-21. PazHoctb ABYX KOHE4HbIX MHOYKECTB
(y4eOHHUK, cTp. 98)

Cranpapr: 1.1.4. HaxomuT pa3HOCTb JBYX KOHEUHBIX MHOKECTB.
Pe3yabrart 00yueHnusi:
Haxonut pa3HOCTb JBYX KOHEUHBIX MHOXKECTB.
®opma padoThI: KOJUIEKTUBHAS U B TPYyMIax
Metoabl padoThl: MO3roBas aTaka, AMarpamMmmsl Diliepa-Benna

Pecypcsi: yueonuk, UKT obopynoBanue, pabodue JINCTHI

Xop ypoka

U3 KypCa MAT€MATUKH IIFATOrO KjlacCa y4YalluecCs YK€ 3HAKOMbBI C IMOHATUCM
MHOkecTBa. OHHU MOTYT OTBCTUTH HA BOIIPOCHI, UTO TAKOC 3JICMCHT MHOKECTBA U
KOJIMYECTBO DJICMCHTOB MHOKCECTBA, IEPECCUYCHUC U 06’be,Z[I/IH€HI/Ie ABYX U Ooitee
MHOXECTB, TIOAMHOXCCTBO.

HccaenoBarenbekuii Bonpoc: Kak onpenenuTb pa3HOCTb IBYX MHOKECTB?
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VcnoBus ucciaeaoBaHUs OT06pa)KaIOTC$I Ha JOCKE C MOMOLIbIO 3apaHee MOoAro-
TOBJICHHOM MPE3CHTAUN UJIN ITPOCTO 3allMChIBAIOTCA.

HccnenoBanme: 15 yyammxcsl MECTOro Kjacca yBJIEKAIOTCS MIaxmaramu, 25
— TeHHUCOM. [lsTepo U3 HUX yBIEKAHOTCS O0OOMMHU BHUJAMH CIIOPTa. YCTaHOBUTE
CIIeyIolIee:

a) CKOJIbKO YYEHHKOB B Ki1acce?

0) CKOJIBKO JIeTel yBIeKaeTCs TONBKO MaXxMaTamu?

B) CKOJIBKO JIETEH yBIIEKAETCS TOJIHKO TECHHHCOM?

ITo moBoAy Ka)KAOTO MyHKTA BBICTYIIMBAETCS MHEHHE ydamuxcs. OTBeTsl 00-
CYX/Tat0TCSI BCEM KJIaCCOM.

IIpu moMoTITM HABOASAIIMX BOIIPOCOB YUUTENS M THarpamMm Dinepa-Benna yaa-
IITHECS OMPEEINSIOT PAa3HOCTh IByX MHOXKECTB.

Komnbrorep ¥ mpoekTop MOMOIyT clenarbh ypok Oosee HarmsaeiM. Ilepen
TEeM KaK HU3y4YUThb NPUMEYaHHE C HEKOTOPBIMH CBOMCTBAMH PAa3HOCTH MHOXECTB
B y4eOHUKE, PEeKOMEHYeTCs 3a/1aTh JIETAM Psii BOIPOCOB U OOCYIUTH UX MHEHUS
(nHOTHA MUarpammy Dittepa-BeHHa Ha3bIBalOT IPOCTO AUarpammoii BenHa).

3ananus Ne 1-3 pekoMeH IyeTcs BBIOTHUTH B KJIACCe, Pa3/IeNiB KJIAcC Ha TPYIIIHL.

3amanue Ne 4. D10 3agaHne MOYKHO 3a7aTh Ha JIOM.

Bropoii ypox: Ha aToM ypoke paccMaTpuBaeTcst peteHne 0oiee CI0KHBIX 3a-

JaHUH TI0 TeMe PAa3HOCTh JABYX MHOMKECTB.
Pucoanue ®DytHon
3aganue Ne5. DTO 3amaHue PEKOMEHIYETCS

JUISI TPYTIIIOBOM paOOTEHI.
0) KOIMYECTBO YUESHUKOB B Kjlacce — 15 genosek;

KOJIMYECTBO YUEHHMKOB, KOTOpble PUCYIOT — 12 v
YeJIOBEK;

KOJIMYECTBO YUEHUKOB, KOTOpPBIE UTPAIOT B (yT-

0ot — 15 yenosek;

KOJIMYECTBO YUCHUKOB, KOTOPBIC HTPAIOT HA MY-

3BIKAJIEHBIX HHCTPYMEHTaX — 18 uenoBek; My3bika

>



pucoBanueM u (hyTOOJIOM 3aHUMAKOTCS 5 UCIIOBEK;
MY3BIKOH U ()yTOOIOM — 6 YEIIOBEK;
PUCOBaHUEM U MY3BIKOW — 3 UEIOBEKa;
prcoBanueM, HyTOOIOM M MY3bIKOH — 3 uesoBeKa.
[TokaxkeM MpU MOMOIIH JrUarpaMmbl BenHa:
1. Tonbko pucoBanuem: 12 — 2 — 3 =7 yesoBek;
2. Tonbko dyTboom: 15 — 6 — 2 = 7 yenosek;
3. TonmbKo UTparoT Ha MY3BIKAJIBHBIX HHCTpPYMEHTax: 18 — 6 = 12 genosek;
4. He 3anumarorcst HpueM: 35 —12-7-7-3-3-2=1.
3ananue Ne 6. Llens nanHoro 3aganus: cOpMHUpPOBaTh y yUalIUXCsS YMEHHE
CTaBUTBb BOIIPOCHI. O):[I/IH 13 IIYHKTOB 3aJIaHUsSI MOXKET 6BITB 3aaH Ha JOM.
3ananue Ne 7. JlanHO€ 3aaHIEe MOKET OBITh BBIITOJIHEHO KaK MHINBHUTYaJIbHO,
TaK U B Iapax. Ero 1CJIb: HAYUYUTDH y4YallluXCs COCTABJIATH 3aJa4U 110 PUCYHKY, a
TAKXXC YMETb BbICKA3bIBATH CO6CTBGHHOC MHCHUC.
3ananue Ne 8. J[aHbI MHOKECTBA:
A=1{2;-2;7,8;,-9;0}; B=1{12;-2;-7;8,9;0,-9};
C={1;-2;-7;9;-10}. Onpenenure cieayroIiee:
a) A\B = {2; 7}; 0) A\C = {2;7;8;-9;0};
B) C\B = {1; -10}; r) B\ A= {12;-7; 9};
n) B\C = {12; 8; 0, -9};
e) (AnB)NC = {-2;8;-9;0} N {1;-2;-7;9;-10} = {-2};
K) B\CNA = {12; 8;0; -9} n {2;-2;7;8;-9; 0} = {8; 0; -9};
3) CUA\B) = {1;-2;-7;9;-10} U {2; 7} = {1;,-2;-7;9; -10; 2; 7}.

O06o06mennst u BbIBOABLI: O000IaeTCs yMEHHE HAXOMUTh Pa3HOCTh JBYX KO-
HCYHBIX MHOXCECTB W 3HAYUMOCTH I/1306pa)KeHI/IH MHOXXCECTB IIpU IMOMOIIX Jua-
rpamMmBbl Diinepa-Benna.

OuenuBanue

* IIpumeneHue

YpoBHu

| 11 I v

CaMOCTOSITEND-

C Tpynom Ha-
XOIUT Pa3HOCTb
JIBYX KOHEUHBIX

MHOKECTB.

HaXOI[I/IT Pa3HOCThH
ABYX KOHCYHBIX
MHOKECTB IIpU

TIOMOIIN YYUTEIIA.

HO HAXOIUT
Pa3HOCTb JBYX
KOHEUYHBIX MHO-

JKECTB.

IIpumenser panno-
HaJIbHBIE CIIOCOObI
IIPYU HAXOXKICHUHT

PasHOCT MHOXKCCTB.

(



Ypok 22. Mposepbre cebs
(y4eOHMK, cTp. 97)

3a,I[aHI/IH pa3aeia ((HpOBepLTC cebm» NpeaAHA3Ha4YCHbI AJI1 CAMOCTOATCIBHOTO
peHICHUs.

IIpuMmepHasa TabAHIIA KPHTEPHEB CYMMATHBHOTO
ouneHuBaHHusa no III pasaxeay

Ne Hagbiku

1 | Pacno3Haér mojoXUTEIbHBIE M OTPHUIIATEIHHBIE YUCIIA.

2 || M3o0pakaeT 1ernple 9ncia Ha YUCI0BON OCH.

3 | HaxomuT mMpOTHBOMOIOKHOE YHCIO M OTMEYAET €T0 Ha YHCIOBOH OCH.
4 | YuTaer u 3amHCHIBACT IeJIbIe YUCIIA.

5 | HaxomuT 3HaueHHe BBIPaKEHUS, CTOSIIETO TTO/T 3HAKOM MOMIYJIS.

6 | CpaBHHBaeT IIeIBIC YHCIIA.

7 || HaxonuTt cyMMy OTpULATENbHBIX YUCEN.

8 | Haxomut cymmy umcen ¢ pa3sHBIMHU 3HAKAMH.

9 | HaxomuT pa3HOCTBH HEJIBIX YHCEIL.

10 | Haxomut mpou3BeieHNE TIETBIX YHCE.

11 | Haxomur yacTHOE IIENBIX YUCE.

12 Haxovz[m YHICIIOBOE 3HAUCHUE BBIPAKEHISI, COOIFOAAst TOPSIOK JIeH-

CTBUH.
13 || IlpumeHsieT MOPSIOK BHITOTHEHHS EHCTBHIA.
14 | Haxoaut pa3HOCTH ABYX KOHEYHBIX MHOXKECTB.




Ypoxk 23. Maanoe cyMMaTHBHOE OILl€HHBaHHE IIO
III pazmeay

damuans: Hmsa:

Jara:

. CpaBHHTE YMCIa, COOTBETCTBYIOIINE KOOpAMHATaM Todek A u B Ha pucyHke:

A O B @)
_—— —— e —— >
-6 -3 0 4 2 0
a) A<B; 0) A=B; B) A> B; r)A+B>0.

. Haiiiute Komm4yecTBO 1ENbIX YUCel, PACIIONIOAKEHHBIX HA YUCIOBOM OCH MEXTY
toukamu A(-3) u B(4):
a)5; 0) 7; B) 4; r) 6.

. Ha xakoM paccTossHUM Ha YMCIOBON OCH PacloJIOKEHBI YHCIa, OJHO M3 KOTO-
PBIX IPOTHBOMOIOKHO YUCITY —8, a ipyroe — uuciy 47

a) 11; 0) 12; B) 10; r) 13.
. Beraucmure: |-3| + |21] — |-10):
a) 14; 0) 10; B) 2; r) 34.

. Haiimure cymMy paccTosiHuii OT Hayaia oTc4éra 0 TOUYeK
A(=3); B(2); C(-6); D(-30):
a) 37; 0)-37; B) 41; r) 40.

. Haliure mpoun3BeeHne menbix Yucel, pacoIOKEHHBIX MEKIY YUCTaMH —2 U 5:
a) 0; 0)—10; B) 5; r) —240.

. HaliiuTe koiM4ecTBO 2IIEMEHTOB MHOXKECTBA:
A=1{3;-2;-9;7,6} uB={3;-9;-3; -2}, ecmm: (A\B)U(B\A)?

a)7; 0) 6; B) 9; r) 3.
. 3armmmure 31eMeHThl MHOKeCcTBA N\M: N
NAM = s }

9. Haiinute cyMMy LIETBIX YUCEN, YIAJCHHBIX HA
5 eIMHUIL OT YMCJIa —3 Ha YUCIOBOM OCH:

a)7; 0) —0; B) 2; r) 5.




10. Beruucaure: (—365) + (—120) — 390.
a) —95; 0) —875; B) 875; r) 0.

11. CocraBsTe BhIpaskeHHe U HainuTe ero 3HaueHue: «K cymme uncen —89 u 72
npu6aBuTh —112».

a) —129; 0) 129; B) —273; r) 273.

12. Hatinure 3naueHue Boipaxenus (a — b) « (b —a), ecnmu a = 12, b =-3.
a) 220; 0) —225; B) —135; r) 81.

13. Anens pasnocts uncen (—16) u 18 ymHoxuna va cymmy uucen 24 u (—10). B
pe3yibrare nonyuuna 476. Bepen iu orBet Anenu? OtBeT 000CHYHTE.

14. Beruncaure: (—8)% + 82 + (-8)>
a) 128; 0) —64; B) 64; r) 192.

15. Onpenenure 3HaK BelpakeHusi a : b : c:d,ecmua>0,b<-3,¢>2,d> 1.

16. Haiigure 3nauenue Boipakerus: 200 - (18 —35) — (58 — 42) - (-25) + 32
a)2991; 0)—2991; B) 3 400; r)9.

17. MépTBoe Mope pacrosioxkeHo Ha 392 M Hike ypoBHS Tuxoro okeana. Camoe
Oonbiioe o3epo — Kacrnmiickoe Mope — pacrojokeHO HHXKe ypoBHs Tuxoro
okeana Ha 28 M. Ha kakom ypoBHe Kacnuiickoe MOpe HaXOAUTCS MO OTHOIIE-
HUIO K ypoBHIO Mé&pTBOro Mops?

18. Beruuciure: |[-344| : (—4)
a) —86; 0) 86; B) 42; r)—76.

19. Pemire ypaBHenue: x : (—14) =-2.

20. dapupg B TeueHue NHA OTMEYal NOKa3zaHus TepMomeTpa. Kaxnable Tpu yaca
Temmieparypa noHmkanacs Ha 2°C. B 9% yrpa ona 6suta 18°C. Kakoii crama
Temmeparypa B 18%?

a) 18°C; 6) 12°C; B) 16°C; r) 14°C.

)



BoAbllioe cyMMaTHBHOE oneHHBaHHe Ne 1

damuing: HUmsa:

1. Haitnure HOK(30; 48) : HOJI(25; 28).

7 11 66 6
2. CpaBHuTe n1podu: a) TRETE 0) o 17
3. BrimonauTe NEUCTBHS 31+6i—li-
) A 2 11 227

1 3 11
3-2— [-3=-16-2—-—.
4. BBI‘II/ICJ'II/ITC( 1 6] 1 e

5. Pemnre niponoprmro: a) 8 : x =16 : 7; 0) x+1) -

—~

6. Yucno 128 pazmenute Ha yacTu B oTHOomeHUH 11 : 5. Ykaxkurte 3TO 4HUCIO B
BUJIC CYMMBI UICKOMBIX YacTeH.

o 3
7. Haiinure 3naueHue Beipaxenus 0,3+ 3 :

1 1
8. Maxup nepeMHOXHI Jpodu 17 u 38' 3aremM OH HamIEN MOJOBUHY MOITYYEHHO-

ro yucna. Kakoe uncno nonyuyun Maxup B utore?

9. BeiGepute B3aMMHO 0OpaTHbBIE YKca:

1 2 5 2 3
_ . z. i 2Z 3>,
a) 18H1’8’ 6)4,51/19, B)1,6I/18, T) 3I/I 3

3
10. Beruuciure 12'12'—3'30:




11. Camup 3a 18 moxonagok 3amiatua 10,8 manar. CKOJIbKO OH JOJDKEH 3aruia-
TUTH 32 § TAKUX K€ IIOKOJIAIOK?

OrtserT:

12. ®epmep 3arotoBus KOpM Ha rof g 32 ronos ckora. Ho mpu moacuére oka-
3aJ10Ch, YTO TOTO XBaTUT JHUIIbL HA 9 MecsneB. CKOJIBKO roloB ckoTa dhepmep
JOJDKEH NPOoJaTh, YTOOBI 3arOTOBJICHHOTO KOpMa XBaTHIIO Ha roj?

OT1BeT:

13. Xonogunbuuk ctoun 1000 manar. CHayana on nogopoxkain Ha 10 %, norom mo-
nemiesen Ha 15 % npexHeld ctouMocTd. CKOJIBKO CTal CTOUTh XOJIOAWIBHUK?

OT1BeT:

14. llena tydens nmoBeicKIack ¢ 55 mMaHar mo 77 MaHat. Ha CKOJNBKO TIPOIIEHTOB
YBEITUIHJIACH T1eHa?

OTBeT:

15. Cronpko JUTPOB BOABI Haslo 100aBuTh K 20 11 40 % pacTtBopa cnupTra, 4ToOBI
crupt cran 20 %-apim?

OTBeT:

16. /Inuna mona Ha miaHe 5,2 cM, mupuHa Ha 2,1 cM MeHbIne. YeMy paBHBI UC-
TUHHBIEC Pa3Mepbl KOMHATBI, eciii MaciuTad pased 1 : 100?

OTBeT:

17. CpaBuute 70% ot 120 kr u 7% ot 12 xr:

OTBeT:

1.3,

1
18. Pemmre nponopuuto 35 ix=1 .

2 4321 3.
7 21

19. Beraucianre (1 Z43

20. Cxombko cM Ha TutaHe OyzmeT coctaBisaTh orpe3ok 0,005 cm, ecnm macmrad
pasen 1000 : 1?7

)



Paznea IV. MATEMATHYECKOE BBIPAIXKEHHE.
YPABHEHHE. HEPABEHCTBO

(18 gacos)

Ne Tema Ypox If;;z::
1 | Maremarnueckoe BbIpa)keHHe 1 1
2 | Koadpduuument 2 1
3 || PackpsiTHe ckobok 34 2
4 | BeiHeceHue 00IIEr0O MHOXKUTEIS 32 CKOOKH 5 1
5 | [puBeneHue mo0OHBIX CllaraeMbIX 6 1
6 | YpaBHeHue 7-9 3
7 || Pemenue 3amad ¢ moMOIIBbIO ypaBHEHHIMA 10-14 5
8 | HepaBenctBo 15-16 2
9 | Iposepsre cebs 17 1

Marnoe cymmaruBHOe orieHuBanue 1o 1V pazneny 18 1
Y4ennk:

2.1. Buipasicaem npoodnemul 68 pasiuuHblX CUMyayusx @ 6uoe anieeopauteckux ul-
pasceHull u ucciedyem ux.

2.1.1. 3anMchIBaeT NpenCTaBICHHbBIC B YCTHOM (hopMe ypaBHEHHMS MU BbIpaske-
HUSI, COCTOSILIME U3 JBYX JICHCTBUH M, HA00OOPOT, ypaBHEHHs WU BbIpa-
JKEHUS1, COCTOSIILINE U3 JIBYX ACHCTBUI, U3/IaraeT B yCTHOU (opMme.

2.1.2. 3anuceiBaeT IpeACTaBICHHOE B YCTHOH (JOpME HEPABEHCTBO MPU TIOMO-
M TIEPEMEHHBIX U LIEJIbIX YHCEIL.

2.2.1. CpaBHHBaeT 3Hau€HHUE JIBYX alreOpandecKuX BBIPAKCHHN I 3ajaH-
HBIX 3HaYEHUHN NTepEMEHHOM.

2.2.2. PemaeT ypaBHEHUsI HA MHOXKECTBE PALIMOHAJIBHBIX YUCEIL.

2.2.3. HaxomuT MHOXKECTBO PEIICHUH MPOCTHIX JTMHCHHBIX HEPAaBEHCTB METO-
JIOM TI0100pa.
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Ypok 1. Maremarnyeckoe Bbipa>keHue
(yueOHHMK, cTp. 102)

Cranpapr: 2.1.1. 3anmceiBaeT NpencTaBlIeHHbIE B YCTHOH (opme ypaBHe-
HUS WU BBIPAKCHUSI, COCTOSIIIIUE U3 JIBYX JCHCTBHI U, HA00OPOT,

YpaBHEHHSI W BBIPAXKEHHSI, COCTOSIIME U3 BYX JICHCTBUH, U3Ja-
raer B ycTHOM (hopme.

Pe3yabTart 00yuenus:

3anuchIBaeT MpeCTaBICHHbBIC B yCTHOH (opMe ypaBHEHHUS HIIH BhIpaske-
HUSI, COCTOSIIIME U3 ABYX NEHCTBUM M, HA00OPOT, ypaBHEHHsI WU BbIpa-
JKEHUSI, COCTOSIIME U3 ABYX JCHCTBHI, U3J1araeT B yCTHOM (opMme.
®opma padoThl: KOJUIEKTUBHAS U B TPyIIIax
MeTonb! padoThI: 00CYKICHHE

Hurerpanus: Jluteparypa, Mcropus, M300pazuTenbHOE HCKYCCTBO
Pecypcni: yueonuk, UKT obopynoBanue, pabodue JINCThI

Xop ypoka

Jis mpoBelieHHsT ypoKa MOXKHO IOJITOTOBUTH TPE3CHTAIMIO B TMpOrpamme
Power Point Ha pa3jiu4HbICc TEMbI, YKa3aHHbIC HIKE (MOKHO BHIOpATh OAHY U3
TeM), ¥ 3aTeM 00paTUTHCS K YIaIUMCs C BOIIPOCAMHU:

1. KapTuHbl H3BECTHBIX XyHTOKHHKOB: «UTO BBl MOXETE CKazaTh 00 3THX Kap-
tuHax? [Ipu MOMOIIH Yero XyJA0KHUK TOMBITAICS BBIPA3UTh CBOU MBICIIN?»
[Tocne obcyxaeHus yyamecst IPUXOAsAT K MHEHHIO, YTO XYOKHHUK IOTIbI-
TaJCs BBICKA3aTh CBOW MBICITH HA SI3bIKE [IBETA ITPH TIOMOIIIH KUCTH.

2. Ha skpaHe AEMOHCTPHUpPYETCsI KaKoe-IHOO MpPOU3BEICHUE W3BECTHOTO ITH-
carens Wi mo3ta; «C MOMOIIBIO Yero W Kak MUcaTellb MM MO3T BhIpa3uil
cBou MbICTH?» Tlocime 0OCYXIeHHs ydanuecss MPUXOAIT K MHEHHIO, YTO
MOCPEJICTBOM a3epOaiPKaHCKOTO S3bIKA.

3. JlemoHCTpHpyeTCsl Kakasi-Tn00 paboTa W3BECTHOTO CKYJBIITOPA — MaMSITHUK
i cratys: «C MOMOIIBIO Yero CKYJIBITOP BhIPA3UII CBOU MbICIU?» Bhiciy-
IIUBAOTCA MHCHHS yJalluXcCs.

4. Ha skpaHe JeMOHCTPUPYETCS BBIPAXKEHHUE, COCTOSINEE U3 YUCEN U MaTreMa-
THYECKUX 3HaKoB: «Ha KakoM s3bIKe 3amucaHo BhIpakeHue?» KomHewHo,
yuaruecs: 6e3 3aTpyJHCHUI MOTYT ONPEICINUTh, YTO 9TO BBIPAKCHUE 3aITH-
CaHo Ha s3bIke NU(P, 3HAKOB WM MaTeMaTHKH. TakuM 00pa3oM, yUHTeNb
BBOJIUT MOHATHE «MareMaTHuecKoe BhIPAKCHUECY.

yanlII/IMCH npepiaracTcs nmpuBECTU MPUMEPBI MATEMATHYCCKUX BLIp&)KCHPIﬁ.
BBICJ'IyH.II/IBaIOTCH BCC MHCHUS.



HccaenoBareabcknii Bonpoc: Kak 3anuchiBaloTCs U YUTAIOTCS MaTeMaTuyie-
CKHIC BBIPAKCHIS?

IIpoBenenne ucciaegoBanmsi: s 3Toro pekoMeHIyeTcsl pa3iesinTb Kilacc Ha
rpynisl 1o 4-5 yenoBek. [ HUX MOAroTaBIMBaIOTCS padoure JTUCTHI C 3aJaHMs-
mu Ne 1-16 u3 yuebnuka. 3agaHust MOTYT OBITh CTPYIIUPOBAHbI IO YCMOTPEHUIO
yuntens. OMHOTHUITHBIE 33aJJaHUs] MOJKHO 3a/1aTh Ha JOM.

3ananue Ne7. V 2 xomek 2 -4 HOTH, 2.2 yxa, 2 HOCa.
TIponomxuTe 3anuch:
a) y 4 xomiex 4 . 4 gorw, 4.2 yuiei, 4 HOCa;
0)y 12 xomex 12 - 4 HorH, 12 -2 yxa, 12 HOCOB;
B) Y 7 KOIIIEK n -+ 4 Horu, n-2yxa, 71 HOCOB.

3aganue Ne 10. J{ns 3a1aHHOTO YUCIA 7 MPEIBITYIIEE YUCIO HA €AUHUILY MEHB-
me, T.e. (n — 1). JAna (n — 1) npeapiymiee 4nucio Ha €AUHUIYYy MEHbIe, T.e. (1 —
2). Yuutenb JOKEH JOOUTHCS MOHUMAHUS YYCHUKOB, UTO, YeM OOJIBINEC BBHIUH-
TaeMoe, TeM MeHbIIe yucio n. Kaxmoe cienyromee 9ncio mocie yucia Oyaer Ha
€IMHUITY OOJIbINE TPEABIAYIIIETO.

n-3 n-2 n-1 n” npn+l1 n+2 n+3

3aganue Ne 12. B) ecniu iepBO€ YMCIIO PABHO /1 — 3, TO JJIS IOTYUYCHHS KaXKI0-
rO CJEAYIOIIEro YMciia HaJ0 NpuOaBUTh SNMHHILY K MpeaplaymemMy: n —2; n — 1;
ny, n+1; n+2.

O06o0menusi 1 BbIBOABI: MaremMarndeckue BBIPAKEHUs 3allMChIBAIOTCS IPHU
MOMOLIH YHcel, OyKB, 3HAKOB CPABHEHHUSI M 3HAKOB apU(METHUCCKHX OIEpalui.
[Mpy ux ureHWH HamO oOpam@arh BHUMaHHE HAa CKOOKM U ITOCIIENOBATEILHOCTh
apu(PMeTHIECKUX OTIepaITHii.

OuennBanne
e Ilpumenenne
YpoBHu
| I 111 v

3arpyaHseTcs Mpu CamocTosITenbHO

3amucH MareMa- || 3amMchiBaeT MareMa- | 3amuchiBaeT mare- | Camocros-

TUYECKUX BbIpa- THUYECKUE BbIpaXKe- | MaTU4ECKUe BbIpa- | TEIHHO yCT-
XKECHUH, IPEACTaB- ||HUs, IPEICTABICHHbBIEC || JKEHUs, IPEACTaB- | HO, YETKO,
JICHHBIX B YCTHOM B YCTHOH (opme, JICHHBIE B YCTHOM | pamMOHalIb-

¢dopme, u pu U TIPEJICTABIISIET B ¢dopme, 1 IpeI- | HBIM CIIOCO-

MPEJCTABICHUN || YCTHOU (hopMe 3alli- | CTABJISICT B YCTHOH | OOM KIlaccH-

B YCTHOH (popme | caHHBIE BBIpaXKEHHUS C | popMe 3amucaHHble | (unupyer
3allMCaHHBIX BBIPA- || TIOMOLIBIO YYHUTENS. | BBIPAXKEHHS, 1AET | BHIPAKEHUS.

KECHUH. SICHBIC OOBSICHEHUSL.




Ypok 2. Koadbdbuumenr
(yueOHuK, cTp. 100)

Crannpaprt: 1.2.1. BeirmonHsieT BEIYUCICHAS C TIETBIMHA YUCITAMH.
Pesyabrar 00y4yeHus:
Haxonut ko3 puiiueHr.
®opma padOThI: KOJUIGKTUBHAS U B IPYIIIax
MeToabI padoThbI: MO3roBasi aTaka, 00CYKICHHE
Pecypcenr: yueOnuk, UKT obopynoBanue, paboune JTUCTHI

Xop ypoka

IlocranoBka npo0Jembl: MOXXHO Ha JOCKE 3amMcarh npousBeacHue 23abc
1 TIOTIPOCHUTH YYaIIUXCSl YIPOCTHTH BBIPAXKECHHE, a TAaKXKe YKa3aTh OyKBEHHBIC U
YHUCIIOBBIE MHOXKUTENN. BrIicaymmBaroTcs MHeHHS ydamuxca. Kak BumHO, B mpo-
W3BEJIEHUH MPUCYTCTBYIOT pa3In4Hble OYKBEHHbIE MHOKHATEIN U BCETO OJMH YHC-
JIOBOM MHOXHTENb. J|OBOAUTCS 0 BHUMaHUs YYEHHKOB, YTO YHCIOBON MHOXKH-
TeNb eCTh KOA(PHUINEHT.

HccnenoBarenbckuii Bonpoc: Kak onpenennts K03 QUITMEHT B TPOU3BEICHIH?

IIpoBenenne uccaenoBanusi: Ilpu pemenun 3amanuii mo teme «Koaddurm-
€HT» HaXOAATCSA Pa3IM4Hble Mpou3BereHus. HyXHO IOBECTH J0 YYEHHKOB, YTO
MIPU HAXOXKJACHWW TPOM3BEICHUN CHavasla TIEPEMHOKAIOTCS YUCIOBBIE MHOXKHTE-
. ByKkBeHHBIE MHOXKHUTEIN YMHOKAIOTCS Ha TTOTy9EeHHBINA PE3yIIbTar.

PexoMeHnyeTcst MpOBOANTE MCCIENOBAHNE B TPYIINAX.

3ananus Ne 5. CHagama HaJ0 YIIPOCTHTH BRIPAYKCHHUE:
3 4 1 3 13 3 4
Mpum=—:; p=—:n=30,-m-—n-12p=—-—-12-mnp=3-mnp =3-—-—-30=06,
OYllpu m =753 p =40 =30, 3m-, 34 20
3ananme Ne 6. Jnsg HaxoxaeHuss M B 3aJJaHHBIX BBIPOKEHUSIX MOXKHO OIpeJie-
JUTh MHOXKUTEJIb METOAOM TI0100pa. B TperbeM 3ananuu (B) JOCTATOUHO ONpesie-
JIUTh, KBAJPATOM KAKOTO BBIPAKCHUS SBIACTCS 16x%. DTH 3a7aHUs TOBBIIICHHON
CJIOKHOCTH Y HAIPABJICHBI HA PAa3BUTHE JIOTUYECKOTO MBIIIIIICHHSL.
a) M - 3ab = 6abc; 0) 8xz - M =xyz; B) M - M = 16x%
1
M=2¢c M=§y. M = 4x.
O000menns u BbIBOAbI: O000IIaeTcs, KAKUMH crioco0aMu HATH B TIPOU3BE-
JIeHNH KO3(PPUITHEHT. Y TOYHSETCS MOHATHE YUCIOBOTO MHOKHUTEIS W KOA(PPUIIH-
eHTa.



OunenuBanue
e Ilpumenenue

YpoBHH
I I 1 v

Haxomut koaddu- | CamMocToATEIBHO

C Tpynom Haxo- Omnpenenser
[IMEHT B 3aJIaHHOM | HaXOIUT KOA(Pu-

AT K0P urm- paroHaIbHBIM

MIPOM3BEICHUH C LMEHT B 3a/1aH-

€HT B IIPOM3BE- CII0CO00M K03 (-

MOMOLIBIO YYUTE- | HOM IPOU3BEJe-
JICHUH. (uUIEeHT.
JId. HHU.

Ypoku 3-4. Packpbitne ckobok
(y4eOHuUK, cTp. 105)

Cranpaprsi: 1.2.1. BeinomHseT BBIMUCTATENTLHBIE JSUCTBUS HaJl LIETBIMU YHCIIAMHU.
1.2.2. IlpumensieT cBOMCTBa YMHOXKEHHS U I€TICHUS.

Pe3yabrar 00y4yeHus:
JleMoHCTpHpYeT yMEHHE PacKPBITHsI CKOOOK.
[IpumensieT pactnpeneauTeIbHOE CBOMCTBO YMHOXKEHUS TIPU PACKPBITUU
CKOOOK.

®opma padoTHI: KOJUIEKTHBHAS U B TPyIIIax

MeToabl padoThI: MO3roBas aTaka, 00CYK/ICHHUE

Pecypcni: yueonuk, UKT obopynoBanue, pabodue JINCThI

Xop ypoka

Ilepsoiii ypok. IlocTanoBka nmpodiaembl: Ha 1ocke 3anmMchIBaiOT CleIyrOIne
yucnoBble BeIpaxkeHus: 28 — (12 + 5) u 28 + (12 + 5). Yyammumces 3agaéres Bo-
MPOC O TOM, KaK BBIITOJHUTD TH AHCTBHs. Bo3MoXKHO, UTO ywamiuecs AaayT cie-
JTYIOIIIUI OTBET: B IEPBOM BhIpRKEHUH CyMMa uucel 12 u 5 BerauraeTcs u3 28 win
u3 28 BerauTaeM 12, a 3aTem u3 pesyaprara BeIYUTaeM 5. MOXXHO TPEIIOKUTE JIe-
TSAM 3aIKCaTh 9TO Ha MAaTEMaTHYECKOM SI3bIKE.

28+ (12+5)=28+12+5=45 wm 28—-(12+5)=28-12-5=11.

Buumanune yyammxcst HanpasisieTcst Ha 00e 3anucu. O0cykaenue Begercs Bo-
Kpyr Bompoca: «4YTo MBI fenany B JaHHBIX 3alUCAX?». YTOUHSETCS, YTO MPOBO-
JUIIOCH PACKPBITHE CKOOOK.

Hccnenoarenbecknii Bonpoc: B 4éM 3aKkiIo4aeTcsi BaXKHOCTb PACKPBITHS
CKOOOK TIPH YIPOLICHUH BBIPAKEHHIH?

Hcnonb3yst BbILIEIPUBEACHHBIE NIPUMEPHI, ydallMecs JOKHBI OTBETUTh Ha
Bornpoc: «Kakue BBEIBOABI MOKHO CIIENATh U3 3TUX MPUMEPOB?» YUEHUKHU JENAI0T




BBIBOJI: €CJIM Tepe]] CKOOKaMU CTOUT 3HaK MUHYC, TO MIPU PACKpPBITHH CKOOOK BCe
3HAKM B CKOOKaX MEHSIOTCS Ha MPOTHBOMOJIOKHBIE, €CIIH TIepes] CKOOKaMU CTOUT
3HAK IUIIOC, 3HAKU B CKOOKaX HE MEHSIOTCS.

IIpoBenenne ucciaenoBanus: B TeueHne nepBoro ypoka peKOMEHIYETCs BbI-
NOJTHUTH 3aanusi Ne 1-7 u3 yueObHuka. [Ipr 7ToOM MOXKHO OpraHU30BaTh PeLICHNE
B IPYIIIOBOH (opMme.

3aganue Ned. 3anuiiuTe cyMMy U Pa3HOCTh BBIPAXKCHHM. YIPOCTUTE MOJY-
YEHHOE BBhIpa)KeHUeE:

a) (8—-b)+t(a+23)=—-8-b+ta+23=15+a-b.
(-8—-b)—(a+23)=—8-b—-a—-23=-31—-a->b.

r) (37 —26 +42) — (125 + 26 — 42) =37 — 26 + 42 — 125 - 26 + 42 =
=-56.
(37 —26 +42) + (125 +26 —42) =37 - 26 +42 + 125 + 26 — 42 =
=37+ 125=162.

Bropoii ypok. Ha sTom ypoxke Beimomnusitorcest 3aaanusi Ne 8—17 u3 yyeOHHKA.
OTH 3a7aHusl HEMHOIO ClIOXKHee npenpiayiux. Kiace paz6uBaercst Ha IpyIbl.
3apaHee MOArOTOBJICHHBIE PA0OUNe JUCTHI PA3IAI0TCs TPYIIaM.

3aganme Ne8. Jlns pemieHus: 3Toro 3aaHusl NMPUMEHSIETCA pacHpeeTuTelNb-
HOE CBOMCTBO YMHOXCHUSI.

a) Haiinure 3Haduenue BeIpaxkeHus npu ¢ = —25. Haymo BeIpaboTarh y ydammmx-
sl IPUBBIYKY: TIEpe/l BBIYUCIECHUSMH yNpoIIaTh BeIpakeHue. B naHHOM mpumepe
HaZl0 PACKPBITH CKOOKH, MCIIONB3YSl PacHpeAeTUTeIbHOE CBOMCTBO YMHOXEHHUS,
3aTeM YIPOCTUTH BBIPAKEHHUE U TOJIBKO ITIOTOM BMECTO @ MOJICTaBUTh —25.

—6:2a-7)+3=-12a+42+3 =-12a +45=—-12 - (-25) + 45 =345

3aganue Ne 9. a) —12 — (15 +x) =28

IIpu pemeHny 3TOr0 ypaBHEHUS yUYEHHUK IIPUMEHSET IPABUIIO HAXOXKICHHS He-
H3BECTHOTO BBIYMTAEMOTO.

15+x=-12-28

15+x=-40

x=-55.

[Ipu pemieHnn TakuxX ypaBHEHHUH KeJIaTeIbHO BBINOJIHAT IPOBEPKY:

=12 — (15 + (-55)) =12 — (-40) =12 + 40 = 28.

3ananue Ne10. YtoObl poBEepHTh, BEPHO WIIM HET Mpejnonoxenue Haprus,
HYXHO PacKpbITh CKOOKH, IPUMEHHUB paclpeaesIuTeIbHOE CBOICTBO YMHOKCHHUS
1 YTIPOCTHUTB!

3.(51k=25)—-9-(17k+5)=153k— 75— 153k — 45 =-120.

OTtBer: MMPCAIIOJIOKCHUC Hapm3 BCPHO.



3ananue Ne14. [lo ycnosuto a + b = 35. Jnst HaxoKAEGHUS 3HAYCHUST HATO
YIPOCTHUTH €r0 TaK, YTOOBI B BRIPAKEHUH ITPUCYTCTBOBAIA CyMMa a + b:

a)42+a—-58+b=42-58+a+b=-16+35=19 (npu peuicHHUH UCTIOIB3Y-
€TCsl TIePEMECTHTEIHHOE CBOWCTBO CIIOKEHUS).

O0001menns U BLIBOABI: Bo3Bpamiasich K UCCIEIOBATEILCKOMY BOIIPOCY, Jie-
JIaeTCs BBIBOJ], YTO PACKPBITHE CKOOOK TIOMOTAET BBITIONHITH BBHIYHCICHUS Ooee
YIO0OHBIM CIIOCOOOM.

OuenuBanue

e IlpumeHeHue

eTcs1, KOrja Hazjo
y4ecTh 3HaK

3HaKa Ieper] CKoo-
KOH, HO JIeJTacT

B OTHOCHUTCIBHO
CJIOJKHBIX BbIpa-

YpoBHH
| 11 11 1A%
ITpu packperTun Pacikp pIBACT IIpumensier pac- ITpumenser
CKOOKH C y4éTOM
CK0oOOK ommba- KPBITHE CKOOOK pannoHasIbHbIE

CIIOCOOBI TIPH
PacKpBITHH CKO-

. orpeieEHHbIe
epe;] CKOOKO. KEHUSX. 00K.
OINMOKH.
3arpynHseTcs [Ipumensier
Py P CaMOCTOSATEIHHO [Ipumensier
B IIPUMCHEHHUH || pacHpe/IeIuTelb-
N MPUMEHSIET pac- || paclpenenuTeb-
pacnpenenuTeNb- HOE CBOMCTBO .
. MPEACTUTEEHOC HOE CBOMCTBO
HOTO CBOWCTBA YMHOXEHUS TIPH .
CBOWMCTBO YMHO- YMHOCHUS
YMHOYEHHUS TIPH || PACKPBITHH CKO-
JKEHUS IIPY pac- | panuoHATBHBIM
PaACKpPBITHH CKO- | OOK C IIOMOIIbIO
KPBITUH CKOOOK. Crocooom.

OOK. VUUTE.

Ypok 5. BoiHeceHue obuiero mHodKutens 3a ckobku
(y4eOHUK, cTp. 107)

Cranpapt: 1.2.2. [IpumeHseT CBOMCTBA YMHOKCHUS U ICTICHUSI.
Pe3yabTart 00yuenus:
BeiHOCHT 001IMIT MHOKHTEIB 32 CKOOKH.
®opma padoThI: KOJUIGKTUBHAS U B TPYIIIax
MeTonbl padoThI: MO3roBasi aTaka, 00CYXIeHHE
Pecypcenr: yueOnuk, UKT obopynoBanue, paboune JTUCTHI

Xop ypoka
IlocTanoBka mpo6JieMbl: YYammMcsl MpeJiaracTcsl Hamucarh Ha JOCKE OyK-
BEHHYIO (DOpMy pacrpeneinTeIbHOr0 CBOMCTBa yMHOXKeHMs. Ha mocke jqomkHa
MOSIBUTBHCS CIIEAYIONIAs 3aHCh:
alb+tc)y=ab+ac wm alb-c)=ab-ac




3areM yuuTenb MpejylaraeT 3annucaTh 3TH BbIPAXKEHUs, TOMEHSB MEeCTaMu Tpa-
BYIO U JIEBYIO YacTb. Pe3yibrar OyneT BBINISACTh TaK:

ab+ac=a(b+c) wm ab-ac=a(b-c)

Tlocine dero yuuresnb NPOCUT YUalllMXCs BbICKa3aTh CBOE MHEHUE. Pesynbratom
SIBIISIETCS BBIBOJI, YTO TIOCTIETHUE /IBAa BRIPAKCHHS WILUTIOCTPUPYIOT MPOIIECC BBIHE-
CeHUS 00IIEero MHOKUTEIIS 38 CKOOKH.

HccaenoBarensekuii Bompoc: [ 94ero HMCmoib3ylOT BBIHECEHHE OOLIETO
MHOXKUTES 32 CKOOKHU?

IIpoBenenne uccienopanmsi: PekomeHyeTcs opraHu3oBarh paboTy B TPYII-
max, KOTOPBIM pa3faroTcs 3apaHee TOATOTOBJIEHHbIE paboune JUCThL. s Hux
MOYKHO HCTIOJIB30BaTh 3aianusa Ne 1-5 n3 yueOHuKa. OTHOTUITHBIE 3aJaHAS MOXK-
HO TIPEJIOKUTH B KQ4ECTBE JIOMAITHETO 3aaHHUs.

3ananue Nel. YUeHUKH TOJKHBI MOHSTH, YTO 32 CKOOKH HEOOXOIUMO BBIHO-
CUTHb HanOONbUIMK OOLIMI MHOXHUTENb (HanOombmMi oOwmwmid aenutens). [lpu
3TOM JJISl WICHOB, KOTOPBIE OCTAIOTCS B CKOOKAaxX, HEBO3ZMOYKHO HAaWTH JIpyroro 06-
IIETO MHOXKUTEINA. XOTs OBIBAIOT CITydau, KOTa 3a CKOOKY HaJI0 BHIHECTH HE HaW-
OONIBIINI OOLIMH MHOXKHTEIIb, @ KAKOW-JIMOO OOIINI MHOKUTEIb.

3ananme NeS5. 3amaHue BBITONHSETCS MO O0Opa3ily. Ydammecs TOJDKHBI T0-
HSTh, YTO €CIIU MPU PACKPHITUH CKOOOK 3HAKH MEHSIOTCSI Ha MPOTHUBOIOIOXKHEIE,
TO NP 3aKJFOYCHUH B CKOOKH JICHCTBYET TO e MPaBUIIO: €CITU Tepe]] IOCTaBICH-
HOW CKOOKOM CTOMT 3HAaK «—», TO BCE 3HAKH BHYTPH CKOOOK MEHSIOTCS Ha MPOTH-
BOTIOJIO)KHBIE.

0) 25+x-y+16=—25-x)-(y—-16)=—25-x+y—-16)

rN-atb—c—-d+m=—(a—b+c+d—m)

st TBOpYECKOro MpUMeHEeHHsI peKOMEeH 1yeTcs 3aganue Ne 6 13 yueOHHKa.

O0001ennss 1 BBIBOALI: BriHEeceHHe 00IIEro MHOXKHUTEIL HEOOXOIUMO IS
YIPOUICHUS] BBIYHMCICHUH. 3a CKOOKY HEOOXOJMMO BBIHOCHTH HauOONBIINN 00-
ITAHA TETUTENh KaXKAO0TO CIaraeMoro, OCTaBITUECS JEIUTENN 3aHChIBAIOTCS BHY-
TPH CKOOOK.

OuenuBanue

* BpimonHenune

YpoBHH
| 1 11 v

3arpymHsaeTcs mpu
HaXO0XJIEHUHU 00-
IIIETO MHOXKHUTEJIS.

Haxomut o6
MHOXXHTEIE, HO
ommndaeTcs mpu
BBIHECEHHH 00-
LIET0 MHOXKHTEIS
3a CKOOKH.

IIpumensier BbI-
HECEHHE 00IIero
MHOXKHUTEJIS 3a
CKOOKH IpH pe-
IICHUHU 3aTaHUN.

JeMoHCcTpupyeT

TBOPYECTBO IIPU

HAXOXKIEHUH 00-

IIeT0 MHOXHUTECJIA

1 €0 BBIHECCHUU
3a CKOOKH.




Ypok 6. Mpusepexne nogo6HbIX cnaraembix
(y4eOHuUK, cTp. 108)

Crangapr: 1.2.3. Haxonut 3HaueHue BhIpaKeHUs (BKITIOYasi aOCOIIOTHOE 3Ha4e-
HHE BBIPaKEHMs1), COOTIONAst TOPSIIOK ICHCTBUM B BEIPAKCHUH.

Pesyabrar 00y4yeHus:
[TpuBoauT ONOOHBIE caracMele.

®opma padoOThI: KOJUICKTHBHAS U B TPyIIIax
MeToabl padoThI: MO3roBasi aTaka, 00CYK/ICHHUE, BEIBO TOHITHI
Pecypcenr: yueonuk, UKT obopynoBanue, paboune JIUCTHI

Xop ypoka

I[J'Iﬂ BBCIACHUS ITOHATHUSA «HpI/IBeI[eHI/IC HOZ[O6HI>IX cJIaracMbIX» HaIO0 IMOACHUTH
CMBICJI CJIOBa «npnBenelme» (MO)KHO, HaanMep, COCTAaBUTH KpOCCBOp,I[, B KOTO-
pOM OTFa,Z[KOfI 6}’I[CT JAHHOC CJ'IOBO). 3aTeM I10Ka3aTb HECKOJIBKO HpI/IMeI)OB Ha CJ10-
JKCHUC U BBIYUTAHUC YHUCCII. I[OBCCTI/I 10 BHUMAaHUA yqamnxcsl, YTO CJIIOKCHHC U
BBIYUTAHUC YUCCITI ABJIACTCSA HpI/IBeI[eHI/IeM YHUCCII. HaKOHe]_I, HpI/IBeCTI/I HpI/IMepI)I
HpI/IBelIeHI/Iﬂ HOZIO6HBIX cJIaracMbIX B GYKBGHHI)IX BI)Ipa)KeHI/ISIX. CnaraeMme Ha3bI-
BalOTCA HOI[OﬁH]:IMl/l, CCIINn y HUX OAWMHAKOBAasI 6yKBCHHaH YacCThb. BBISICHHCTCH, qTo0,
Koraa y HOIL06HI>IX cJlaracMhbIx KOZ)(l)(I)I/ILII/IeHTLI SABIISIKOTCA HpOTI/IBOHOJ'IO)KHLIMI/I
qyucjiaMu, pe3ym>TaT HpI/IBCI[eHI/Iﬂ HO,[[O6HBIX cJlaracMhbIxX paBeH HyJ'IIO.

UccnenoBarenbcekuii Bompoc: Kakue cBOWCTBA UCIIONB3YOTCS NIPU PUBEJIC-
HMH ITOJAO00HBIX clIaraeMbIxX?

IMpoBenenne wucciaenoBanusi: J[Isi 3TOr0 MOXKHO HCIONB30BaTh 3aJaHUS
Ne 1-5 u3 yueOnuka. @opma paboThl — TpyNIOBas. YUEHUKH MOTYT ITPUBECTH I10-
MIOOHBIE cllaraeMple pasInIHBIMA crioco0amMu. B ydeOHWKe mogo0HbIe cllaracMbie
BBIJICJICHBI OJJMHAKOBBIM IIBETOM. B TeTpaju y4eHWKH MOTYT MPOCTO MOMYEPKU-
BaTh Hapbl OJO0HBIX CIIATaeMbIX JIMHUSAMH PA3HBIX IBETOB.

Sananue Ne 2.1) 9n—8m —Tm +35n—19n=9n +35n—19n— 8m —Tm =25n— 15m.

Hy:xHo o0paruth 0co0oe BHMMaHHMe Ha ciieqyiolue MoMeHThl: s hopmu-
pOBaHUsI BEIYMCIUTEIBHBIX HABBIKOB MOKHO BOOOILE HE OTMeYaTh Mof00HbIE clia-
raeMbie. B HEKOTOPBIX citydasix 3To HaET JydIlre pe3yabTaThl B Jiesie (opMUpoBa-
HUSl y YYEHUKOB HAaBBIKOB YCTHOI'O CUETA.

3aganue Ne 3. [l pemienust JaHHOTO 3aJaHUsI IPUMEHSIOTCSA TIEPEMECTUTEINb-
HOE W PacTIpeaeIuTeIbHOE CBOMCTBA YMHOKCHUS:

%) ~35(3a — 2b) + 2(13a — b) = —105a + 70b + 26a — 2b =—79a + 68b.

O0o0mennss M BbIBOABLI: Bo3Bpaiasch K HCCIEI0BATEIBCKOMY BOIIPOCY,
MOYKHO CJIeTIaTh BBIBOA: JUIS MPHUBEICHUS MOJOOHBIX CIIAraeMbIX HCITOJIB3YIOTCS
MEePEMECTUTEIBHOE U COYETATENIbHOE CBOMCTBA CIIOKEHUS, IEPEMECTUTENBHOE U
pacrpeneauTeNIbHOE CBOMCTBA YMHOXKEHUS, a TAKXKE MPABUIIA CIIOKEHUS U BBIUU-
TaHWs YHUCECJI C PAa3HBIMU 3HAKAMU.




OuenuBanue

* IlpumeHeHue

YpoBHu
I 11 I v
3arpymgHsaeTcs Homyckaet CaMOCTOSITENIEHO TTPH- TBopuecku
MIPH OTIpeJiesie- || OMMOKY IPH MPH- | BOAWT MOIO0OHKIE ciara- MIPUBOUT
HUU TIOIOOHBIX | BEIEHUU MOI00- | eMble U MPUMEHSIET JJIs MOJI00HBIC
CJIaraeMbIX. HBIX CJIaraeMbIX. pelIeHus 3aaHnN. cliaraemble.

Ypoku 7-9. YpasHeHue
(y4eOHuk, crp. 109)

Cranpgapr: 2.2.2. PemiaeT ypaBHEHUSI HA MHOKECTBE PAllMOHAJIbHBIX YUCEL.
Pesyabrar 0o0yuenusi: Pemaer ypaBHeHus.

®opma pabdoThI: KOJUIEKTUBHAS U B TPyIIIax

MeTobl paboThi: MO3roBas aTaka, 00Cy X ICHHE

Pecypcenr: yueonuk, UKT obopynoBanue, paboune JTUCTHI

Xop ypoka

IlepBbiii ypok. IIpu noMomu HaBOASINKUX BOIPOCOB MOBTOPSIOTCS INpaBUiIa
HaXOXACHUA HEU3BECCTHOT'O CJIaracMoro, BbIYUTacMoOro 1 yMEHbIaeMoro, MHOXH-
TeJIsl, JeTUMOr0 M ACTHUTENs. 3aTeM Ha JOCKE 3alMChIBACTCS ypaBHEHHUE, B 00eHX
4acTAX KOTOPOTO €CTh HEM3BECTHOE (MOKHO MOKa3aTh MPH MOMOIIH [IPOEKTOPa).
Krace nomxen orBetuts Ha Bonpoc: «Kaxk MOXHO pelIuTh JaHHOE ypaBHEHUE?»

Tx—-6=15+4x

MoTuBanuo MOXKHO 3aJaTh, IOATOTOBHMB IPE3EHTALMIO B Iporpamme Power
Point ¢ mIIIOCTPUPOBAHHBIM MIPUMEPOM U3 YUeOHMKA. BhICTyIMBalOTCS MHEHUS
YYaIINUXCSl O PELICHUM YPAaBHEHMS. YUHUTENb JOJKEH NOOUTHCS, YTOOBI Ka) bl
BBICKa3aJl CBOE MHEHHe. MOXHO [aTh IeTSIM HEKOTOpble mozackasku. Hampumep,
7x — ymenbmaemoe, 6 — BerauTaemMoe. UYToObl HalTH HEM3BECTHOE YMEHBIIIAEMOEC,
HaJI0 K Pa3HOCTH NpUOaBUTH BeIunTaeMoe. Toraa monydum cienyromee:

Tx=15+4x+6

HeusBecTHbie B 00eMX 4acTAX ypaBHEHHUsI SIBJSIFOTCSI MOJOOHBIMU CllaracMbi-
Mu. Crnaraemoe 4x MOXHO NEpPEHECTH HaJIeBO C MPOTHUBOIOJIOKHBIM 3HAKOM I10
MIPAaBUITYy HAXOXAEHUS HEM3BECTHOIO CJIaragMoro.

Tx—4x=15+6

Takum oOpazom, 3x =21 u x=17.

HccaenoBarenbcknii Bonpoc: Kakue criocoObl MPUMEHSIOTCS TIPH PEIICHUN
ypaBHEHUIH?



IIpoBenenne uccaenopanusi: 3aganusi Ne 1-6 u3 yueOHUKA MOATOTABINBA-
I0TCSI Ha paboYMX JIUCTaX, KOTOPBIE PACIPEACIISIOTCS 110 TPYTIIaM.

3apanue Ne 2. r) 3apanue Ne S. r)
6x+100=9x + 1 23x+5)—3@x—-1)=121
6x—9x=1-100 6x+ 10— 12x +3 =121
-3x=-99 —6x=121-10-3
x=-99:(3) —6x =108
x=33 x=108: (-6)

x=-18

3apanue Ne 7. ¢) Ecnu 3Hauenue Beipakenus —3(21x —4) — 16 Gompie 3Hade-
Hus BeIpaxkeHus 12(5 — 5x) Ha 26, TO 3TO 3HAYUT, YTO Pa3HOCTH AAHHBIX BBIpaXe-
Huii paBHa 26. CocTaBUM ypaBHCHHE:

-3(21x-4)-16—-12(5-5x) =26

Juist perieHus HaJl0 pacKpbITh CKOOKH M TIPUBECTHU MOJOOHEIE CllaraeMble, Ie-

peHecs UX B OHY CTOPOHY.
Ortset: -30.

Bropoii ypok. Ha stom ypoke Beimonustorcest 3aaanusi Ne 8—13 u3 yyeOHUKA.
PaboTy MO’XXKHO OpraHu30Barh Kak B IpyInax, Tak 1 HHAUBUIYAJIBHO.

3apanue Ne9. Jlns pemieHus IaHHOTO 3aJaHUsi HEOOXOAMMO BCIIOMHHUTB OC-
HOBHOE CBOICTBO IPONOPIMH. Y UEHUKH BBICKA3bIBAIOT 3TO CBOMCTBO, a 3aTe€M pe-

IaI0T 3aJjaHue:
5 5x+6

6 2x+3,2
5(2x + 3,2) = 6(5x+6)
10x + 16 =30x + 36
30x - 10x=16-36
20x =-20
x=-1
3apanus Ne10 n 11. Yyamuecs TOJDKHBI BCIIOMHHTD, YTO PEIICHHE ypaBHE-
HUS X Ha3bIBAETCS KOpHEM ypaBHeHHs. Haiing 3HaueHne KOpHS, ero Hy>KHO ITOJI-
CTaBUTH BMECTO X B ypaBHEHHE W HAWTH 3HAUEHUS YNCEN d U b.
3ananue Ne 10. 6) ecnu kopeHb ypaBHeHus (2a + 1)x = —6a + 2x +13 pasen
—1, To x = —1, MOACTaBUB BMECTO X €r0 3HAYCHUE, [TOJTyUHM:
2a+1)-(-1)=-6a+2-(-1)+13
—2a—-1=-6a-2+13
4a=12
a=73.
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TBopueckoe npuMeHeHue: /s 7TOro B yueOHUKE MPETYCMOTPEHBI 3a/IaHUS
Nel12 u 13. Jlna penieHus: 3TUX 3aJaHUNA YUUTENIb MOXKET JaTh OIpPENCIEHHBIC
yKa3zaHusl.

O0o001Ienusa M BRIBOALI: B OTBET HA ITOCTABIIEHHBII HUCCIIEN0BATEILCKHUNA BO-
MPOC YUYUTENh AKIEHTUPYET BHUMAHWE HAa TOM, YTO TIPU IMEPEHOCE ClIaraeMbIX
CJIeBa HaIlpaBO WJIM CIIpaBa HAJEBO B PaBEHCTBE 3HAK, CTOALIMW Iepen cliarae-
MBIM, MEHSETCSI Ha MPOTUBOMOIMKHBIN. CllaraemMoe, ocTaromieecss Ha CBOEM Me-
CTe, COXpaHsIeT CBOM 3HAK.

3ananne Ne 13. 1) Pemmmm ypasuenue (m + 3)x = —15, orHocuTensHO x. [Tomy-
15
UM X = 3 Urto0Ob! KOpeHb YpaBHEHUS OBLT IIETBIM YHCIIOM, BRIpaxKeHHe (m + 3)
m

JOJIDKHO OBITh JCIIUTCIIEM YHCia 15. PaCCMOTpI/IM BCC BO3MOXHBIC ClIyYdau:

Dm+3=1,m=-2; 2ym+3=-1l,m=-4; 3)m+3=3, m=0;
4Hm+3=-3m=-6; Sym+3=5m=2; 6)m+3=-5m=-8;
TYym+3=15m=12; 8m+3=-15m=—18.

Kak BuznHO, cymmecTByeT 8 BO3MOXKHBIX PELICHNH JTaHHOTO 3aaHusl.
OuenuBanue
e IlpumeHenue

YpoBHH
| 11 11 v
3arpyaHsaeTcs Pemaer ypaBHe- Pemaer Hcnonesyer panmo-
MIPY PEILIEHUN HUS C TIOMOIIBIO || YpaBHEHHMS C | HaJIbHbIE COCOOBI pU
YpaBHEHUH. YUUTEI. OOBSICHEHUEM. || peIICHUH ypaBHEHUH.

Ypoku 10-14. PeweHue 30004 ¢ NOMOLLbIO YPABHEHUN
(yueOHuK, ctp. 111)

Cranpaprsl: 2.1.1. 3anuceIBaeT peAcTaBIeHHBIC B YCTHON opMe ypaBHEHHS WK
BBIPayKCHUSI, COCTOSIINE U3 IBYX JIEHCTBUI 1, HA00OPOT, ypas-
HEHMsI WIHM BBIPAXKEHUS, COCTOSIIIUE U3 JIBYX JIEHCTBHH, Mpes-
CTaBJISIET B yCTHOH hopme.
2.2.2. PemiaeT ypaBHEHHUsI HA MHOYKECTBE PAllMOHAIBHBIX YHCET.
Pesyabrar 00y4eHus:
3amuchIBaeT NpeNCTaBICHHBIC B YCTHOM (hopMe ypaBHEHUS U, HA00O0POT,
3amicaHHble YpaBHEHHS MIPEACTABIISICT B yCTHOH QopMme.
CocraBisieT U pelaeT ypaBHEHHsI, COOTBETCTBYIOIINE YCIOBHIO 3a/1auH.
®opma pabdoThl: KOJUIEKTUBHAS, B TPyIIax, B mapax
MeTobl paboThi: MO3roBas aTaka, 00CyXJICHHE

Pecypcenr: yueOnuk, UKT obopynoBanue, paboune JTUCTHI



Xop ypoka

IlepBrbiii ypok. [Ipu moMomu KOMIbIOTEPA YUUTEIh MOXKET MOKa3aTh pa3iny-
HbIE 33J]a4U U MPEIJIOKUTD JETSIM PELINUTh UX C HOMOUIBIO YPABHEHUS. Yyaluecs
JOJIKHBI YETKO MMOHUMATh YCJIOBHUE 337]a4d U YCBOUTD, YTO HEU3BECTHOE B 3a7a4ax
SIBJISIETCA HEU3BECTHBIM U B YPAaBHEHUSIX.

HccaenoBarensckuii Bonpoc: [louemy npu pemennn 3aa4 BOZHUKAET HEOO-
XOIUMOCTH COCTaBJISATh YpaBHEHMSI?

IMpoBenenne wucciaegoBanmusi: s 3TOro MOKHO OpraHu3oBath padoTy B
rpymnmnax no 3-4 yuenuka B kaxaoi. 3aganus Ne 1-10 u3 yyeOHUKA yuUTEIb J1071-
JKEH Pa3leIuTh MEXIY IpyNIaMH 110 CBOEMY ycMoTpeHuro. OIHOTUIIHBIE 3a1a-
HUSI MOYKHO 3a/1aTh Ha JIOM.

3ananue Ne3. PemieHue JaHHOTO 3aJlaHUsl MOXKHO OpPTaHU30BaTh B BUJIE CO-
peBHOBaHus «KTO OBICTpee M TpaBHIIbHEE MPUAYMAET 3aJa4y WM KTO ObIcTpee
WU TIPAaBUJIbHEE PEIIUT?». YUalIuecs MOTYT IPU ATOM OLICHUBATh APYT JIpyra.

3apanue Ne 9. [1o ycnoBUIO COCTaBUM MOJIENb!

-~

Ilo ycnoButo, KHUra paBHOIIEHHA 3-M TETpPajsM. 3HAYHUT, CTOUMOCTh O-TH Te-
Tpaneit — 240 ramnuk.
Torma nena omuoit rerpamu: 240 : 6 =40 rianuk, a eHa KHUTH —
40 - 3 = 1 manar 20 ranuk.
OrtBet: 1 manar 20 rsanuk.

Bropoii ypok: Ha 3TOM ypOKe pEeKOMEHIYeTCs BHITIOTHUTE 3aganus Ne 11-20

13 yucOHHKA. 140 1 108 1
Bapanus Ne19. Ecnu 3arpadeHHoe Bpemst 0003Ha- = S
YUTh Yepe3 y, TOTNa U3 MePBOil OOYKH BBUTBETCS Sy I
JKUAKOCTH, & 3 BTOPOH — 6) JT JKUIKOCTH.
ITocne atoro Bo BTOpoi OoYke ocraHeTcss B 2,5
pasa JKHJIKOCTH MEHBIIE, 9YeM B mepBoil. Torma o0béM
JKUJIKOCTH, OCTaBIIelics B mepBoit 6ouke (140 — 5y),




paBeH 00bEMY JKUAKOCTH, OCTaBIICHCS BO BTOpoit 6ouke (108 — 6y), yMHOKEHHO-
My Ha 2,5:
140 — Sy = (108 — 6y) - 2,5.
OtBer: 13 yacos.

Tperuii ypok. Ha 3ToM ypoke mpenycMOTpeHO pelieHue 0ojiee CI0KHBIX 3a-
JAHWHA. YYuTeNb JOJDKEH NTOOWTHCS, YTOOBI JIETH BHUMATEIBHO aHAJIM3UPOBAIIN
ycioBue. OH T0IKeH 00BSICHUTH 3HaY€HUE BCEX HOBBIX TEPMHUHOB.

.. 1
3ananume Ne21. [Iycth 00bEM MoJOKa B OaHke x mil. Ecin B3siu 5 TO OCTa-
1 ..
11ach BTOpas MONOBUHA: — X 3arem B3sun emé 300 M1, TocIe Yero B OaHKe OCTa-

sock 100 mit mosnoka. Ilonyunnocs ypaBHeHue: x —%x -300=100.
Ortser: 800 M.

3ananue Ne 24, [IycTh ofMH Kr OapaHUHBI CTOUT X MaHAT, TOIJIa OJIUH KI' TOBSI-
JUHBI cTouT (X — 1) MaHar. [1o ycinoBHuio, MOXKHO COCTaBHUTH CIIEYIOIIee YpaBHEHHE:

15x +21(x — 1) = 267.

OtBeT: 0/1vH KI' OapaHUHBI CTOUT 8 MaHAT, OJIUH KI' TOBSIUHBI — 7 MaHar.

3ananme Ne25. CoOcTBeHHas: CKOpOCTh Karepa 28 km/d. [lycTh ckopocTh Te-

YEHHsI PEKU paBHA X KM/4, TOTJa CKOPOCTh 10 TEYCHHIO OyneT paBHa (28 + x)

KM/4, @ IPOTHUB Te4eHUs — (28 — x) KM/4. 3Has1, 4TO 1O TCUCHUIO KaTrep MpOIIén Ha
2,2 kM OOJIbIIIe, YeM MTPOTUB TEUCHHUS, MOXKHO COCTABUTh YPABHCHHE:

1,728 + x) — 1,428 — x) = 2,2.

OTBeT: CKOPOCTh TEUCHUS PEKH 2 KM/U.

3apanne Ne27. [IycTh KOMUYECTBO MHEU, OCTABIIUXCS 0 SK3aMEHA, PaBHO X.

ITo nnany yueHUK MOJKEH BBIMOMHUTH 12x 3amanuii. Ho oH, exXelIHEBHO BBIMOJ-

Hsis 16 3aganuid, 3a (x — 3) AHs HeAOBBITONHMA § 3a1annil. COCTaBUM ypaBHEHUE:

12x=16(x-3)+ 8
Otser: 10 nHel.

3aganue Ne3(. O603HaUNM X Mempos
I\
JUTUHY BCETO KyCKa TKaHW 3a X. /7~ N\
LenecooOpa3Ho uisi perreHust \o N A J
M300pa3HTh CXEM L vempa L sempa 1 (nonosuna)
P 4 2 P 8 P 2 mMempa

1 1 1
Cuagana OTpE3ajin MOJIOBUHY, T.C. Ex M, 3aT€M Z OT OCTaTkKa Ex M. ITocre
1 3 1
qero oCTajloCh — M TKaHH, 4TO COCTaBJISACT Z oT Ex . CocTaBuMm YpaBHCHHUC!

X =

1
= M.
7

[SSRINN
&)

3
=
4

| =

1
OrBeT: AMHA BCEro KycKa 15 M.



3apanne Ne 31. [lo ycloBUIO peKOMEHIyeTCsI COCTaBUTH MOJCIIb:

(60 — x) kr (100 — 4x) - 2 kr

Maccy QpyKTOB, MPOJAHHBIX U3 TIEPBOTO SIIUKA, 0003HAYMM YEPe3 X KT, TOra
13 BTOPOro simuka nponaainu 4x kr: 60 —x = (100 —4x) -2 Otsert: 20 kr u 80 k.
O0001eHns U BLIBOAbI: YUYUTENb YTOYHSIET, YTO COCTABICHUE YPABHEHUM B
COOTBETCTBHH C YCJIIOBUSMH 3a7a49H CIIOCOOCTBYET €€ pallMOHATIBHOMY PELICHHIO.
OunenuBanue

* BpipaxkeHue
e CocraBieHue ypaBHeHHUs

IIPEACTABICHHBIX B
yCTHOU opMe, HITH
B TIPE/ICTaBICHUN
3allCAaHHBIX ypaB-
HEHUI B yCTHOM

IIPEACTaBICHHbIE
B YCTHOH (opme,
WJIM 3alMCaHHbIe
YpaBHEHHUS MIPE-

CTaBJISIET B YCTHOU

HEHMSI, IIPeCTaB-
JIEHHBIE B YCTHOM
(opme, nitH 3aru-
CaHHBIC YPaBHECHHS
IPEACTABIISET B

YpoBHH
| 11 111 v
3arpymasercs npu || YactuaHo 3anmuckl- | CaMOCTOSATETBHO
3aMyCH YPaBHEHHH, | BaeT YPaBHEHHS, | 3aIMCHIBAET ypaB- Herio frac-
cuuuupyer

YpaBHEHUS B
YCTHOM U MUCH-
MeHHOU (hopme

1 IEMOHCTPHUPY-

. €T TBOPYECTRBO.
dbopme. dbopme. YCTHOM (hopMe.
CocCTaBIIsg€eT ypas- Hcnone3yer
yp Cocraisier 4
He moxer ompene- | HEHUS ISl OTHO- paloHaIbHbIC
YpaBHEHHUE 110
JIUTh HEM3BECTHOE || CHUTEIBHO JETKHX CIIOCOOBI IPH
YCIIOBHIO 33]1a41 1
B YPaBHCHHH. 3aj1a4, HO 3aTPYIHS- COCTaBJICHUU
penraer ero.
€TCsl IPH PEIICHUH. YPaBHEHHUSL.

Ypoku 15-16. HepaseHcrBo
(y4eOHMK, cTp. 115)

Cranaaprel: 2.1.2. 3anmuceBaeT MPenCcTaBIeHHOE B YCTHOW (GopMe TIpeIIoxkKe-
HHE B BUJIC HEPaBEHCTBA IIPHU MOMOLIM NEPEMEHHBIX U Iie-
JIBIX YHCEIL.
2.2.1. CpaBHHBaeT 3HaUCHHUE JIByX aJreOpanvecKuX BBIPAKCHHUU
IUIS1 33/1aHHBIX 3HAYEHUH TepEeMEHHO.
2.2.3. HaxoguT pelieHuss NpPOCThIX JUHEHHBIX HEPABEHCTB BO
MHOXKECTBE LIEJIBIX YUCET METOIOM T000pa.
Pesyabrar 00y4yeHus:
3anuchIBaeT NPeCTaBICHHOE B YCTHON popMe MpeyIoKEeHUE B BUAE He-
paBeHCTBA MIPU MOMOILY TIEPEMEHHBIX U IEJIbIX YHUCE.




Pemraer npocTele HepaBEHCTBA METOIOM 110A00PA.
CpaBHHBaeT 3HaYCHUE JBYX aNreOpandecKuX BBIPAKEHHH JIJIsI COOTBET-
CTBYIOILIUX 3HAUEHUI MEPEMEHHOM.

®opma padoThI: KOJUIEKTHBHAS U B IpyInax
MeTosbl paboThi: MO3roBas araka, 00CyXIeHHE

Pecypcewi: yuebnuk, UKT o6opynoBanne, pabodne JIUCTHI

Xop ypoka

B nauane ypoka ycTaHaBIMBAETCS, UTO 3HAIOT YUYEHUKH O 3HAKAX CPaBHEHUSI.
Yuurenb U y4EHUKM OTMEYAOT TOUKM Ha YUCJIOBOM OCH. YUalllUMCs NpejjiaraeT-
Cs1 3aMMKCcaTh, KaK PacloiaraloTcs MOJIOKHUTENbHBIC U OTPUIATEIbHBIE YHUCTIa OTHO-
CUTEIBHO Hauaja KOOPAWHAT B BUIC HEPABEHCTB. BBHICIYIIMBAIOTCS MHEHUS yd4a-
IIIUXCS, ¥ BEISICHAETCS CMBICH 3amuceit: a>0; a<0; a>0; a<0.

HccnenoBarenbckuii Bonpoc: Kak MOXXKHO pelIuTh HEPaBEHCTBO METOIOM
nogoopa?

IIposenenne uccaenoanus. Knacc neiauTcss Ha TpyNIbl. YUuTeNnb pa3aaér
paboure MUCTH (CM. 00paser), Ha KOTOPBIX 3alHCaHbl HEPABEHCTBA. X MOXHO
pemunTs MeToIoM ToA00pa. MOYKHO UCTIOTBF30BATh 3a/1aHuUs U3 yueOHUKa.

1 1
3ananme Ne3. 6) UsBectHo, uto 12 > 7, Torma I n P COOTBETCTBEHHO SIB-

JISIIOTCA B3aMMHO O6paTHBIMI/I qucjaaMu OJisl 4YHUCECl 12 u 7. Ilo npaBuIly CpaBHC-

. 11
HUS IpoOeil ¢ OAMHAKOBBIMU UYUCITHUTEISIMA UMEEM E<7 T.e. mpeanonoxeHue
T'ronsp HEBepHO.

3amganue Ne5. 6) [lo yciosuto, 7(a + 3) > —14. BMecTo a Hajio 3amucarh 4uc-
JI0, 4TOOBI MOJIYYCHHBINA pE3yJbTar JIeBOW vacTu Obul Oouibiiie —14. M3BecTHO, YTO
7-(=2) =—14. Ho 3TOT OTBET B3ATh HENb35. 3HAUUT, CAMHCTBEHHOE pelicHue a = —4.

3ananne Ne 8. B manHOM 3a1aHuy Ul CPABHEHHSI HAJIO TIOJICTABUTH 3a/I1aHHEIC
3HAYCHUS IEPEMEHHON U pe3yibTaT 0()OPMHUTH B BUJIC HEPABCHCTBA.
0) HaiiTu 3HaueHue BeipaskeHui 21 —4x u 11 + 2x nmpu x = 5; —5:
)21 —4x=21-4-5=1
11+2x=11+2-5=21
3aaunT, npu x =5, 21 -4x<11+2x
2)21 —4x=21-4-(-5)=41
IH+2x=11+2.(-5)=1
3HaunT, npu x = -5, 21 —4x> 11 + 2x.



Bropoii ypok. Ha atom ypoke Hajo uccienoBars Bompoc: «Kak mpu momo-
M HEPaBEHCTBA 3alucarh 4Yucia, 00mblire —4-x?». BBICIYNIMBAIOTCS MHEHHUS
y4aIuxcsi, ¥ Ha JJOCKE 3alMChIBA€TCsS HEPaBeHCTBO. [lanee TakuM ke criocoooM
MpeJuIaraeTcs 3armmucarb HEPaBeHCTBO IS YHCEN MEHBINX 3-X.

Yuurens 3amaér cnemyromuii Bompoc: «Kak m300pa3uth perieHne JTaHHBIX
HEPaBEHCTB Ha OHOM M TOM ke YnCI0BOM ocu?». BHOBB BBICIYIINMBAIOTCS MpeE-
noxkeHus ydammxcs. [lociie yuero Ha KOOpAMHATHOM NPSAMOM OTMEYArOTCs LEbIe
yucia 00Jbine —4-X ¥ MEHbIIUE 3-X. YUCHHUKH JOJDKHBI YMETh H300pakaTh rpa-
(hryecku perieHre 3TUX HEPaBeHCTB Ha YHCIOBOH OCH.

3apanme Ne 1. Kaxaplil MyHKT 3aJJaHUsl BBIIOJIHSAETCS OAHOM U3 MaJO4YMCIICH-
HBIX rpyn. [lociie 4ero mpoucxonuT o0CyXIeHHe.

3ananue Ne 5. 6) Eciin uncno a pacrnonokeHo MexIy YyuciaMu —8 U 7, a 4uc-
70 b mexty unciamu —2 u 0, to a = {-7; —6; =5; —4; -3, -2;-1;0; 1;2; 3; 4; 5; 6}
nub={-1}.

anb = {-1}. aub={-7;-6;-5;-4;-3;-2;-1;0; 1;2; 3; 4, 5; 6},

a\b={-T7;,-6;-5;-4;-3;-2;0;1;2;3;4; 5,6} ub\a=9.

O000menns u BoIBOALI: O0001IaeTCsl U3YYEHHBIH METOJ To100pa MPH pertie-
HUU HepaBeHCTB. CBSA3b MKy BBIPRKEHUSIMH 3alMChIBacTCS B 0oliee KOPOTKOH
(hopme mpH MOMOIIM HEPABEHCTBA, KOTOPOE SIBIIsieTCs Haubomnee yIoOHBIM CIIOCO-
O0M CpaBHEHUS BBIPKEHHH.

OuneHnuBaHue
* Ilondop

* CpaBHeHHe

YpoBHH
I I 11 v
Kiaccudu-
C tpynom 3ammcel- | Yactuuno 3amu- || CamMOCTOSTEIBHO LHPYSL YCTHO
BACT BBIPAKCHMS, | CBHIBAET BBIpaXKe- || 3alMCBHIBACT BhIpa- Py Yy
.. N HPOU3HECEHHOE
MPOU3HECEHHBIE || HUSL, IPOU3HECEH- || JKEHUsI, IPOHU3HE-
. HEpaBEHCTBO,
YCTHO, B BHJIE HBIC YCTHO, B BUJIE | CEHHBIC YCTHO, B
JE€MOHCTPUPYET
HEPaBEHCTBA. HEpaBEHCTBA. BUJIE HEPABEHCTBA.
TBOPUYECTBO.

HasreiBaer ne-

CKOJIBKO YHCEI
Metonom moma6o- || Meromom moadopa

YAOBJIETBOPSIFOIINX TBopuecku omnpe-
pa HaXxOIMT pelie- | ¢ 0ObsICHEHHEM
HEPaBEHCTBY, HO JIeIISIeT PelIeHne
HUE HECJIOKHBIX | HaXOJHUT PEHICHHUE
HE MOYKET PEIINTh HEPaBEHCTBA.
HEpPaBEHCTB. HEpaBEHCTBA.

€ro METOJIOM ITOA-
oopa.




CpaBHUBaeT
3arpyaHseTcs CpaBHHUBaeT
YactuuHo cpas- paIoHaIbHBIM
IIPH CPABHCHHUH 3HAYCHUS JBYX
N HUBAET 3HAYCHMS CIocoboM 3Ha-
3HAYEHUHN JABYX anredpanygecKux
JIBYX anreOpanye- N YeHHsI anredpau-
anreOpanvecKux . || BBIpaxkeHui ¢ 00b-
N CKHX BBIPOKEHHH. YECKUX BBIpaXKe-
BBIPKCHUN. SICHCHHEM. it

Ypok 17. MNposepbre cebs
(yueOHuK, cTp. 117)

OTH 3aaHusl IPETYCMOTPEHBI JUIsl CAMOCTOSATENILHOTO PEIIEHUS. YUUTENb HE
JIOJDKEH BMEIIMBATHCS B TpOIECC pemieHus. PaboThl yYEeHHKOB TOMKHBI OBITH
olieHeHbI. BaxkHO mpoBoANUTE paboTy Ha/ OLIMOKaAMH.

3ananue Ne7. O003HAUMM KOJIUYECTBO JIET uepe3 x. Torma uepes x JeT BHY-
Kam OyneT 5 + x, 7 + x JIeT COOTBeTCTBeHHO. A nemymike 76 + x. 1o ycioBuro co-
CTaBUM ypaBHEHUE:

35+x+7+x)=76+x. X

I
*

OT1BeT: uepes § neT.

3ananue Ne8. O0o3HaYMM BO3pacT chlHa 4yepes3 x. Toraa Bo3pact oria Oyaer
4x. Yepes 5 ner ceiHy Oymet x + 5 ner, a oty 4x + 5 ner. [lo ycnoBuro cocraBum

ypaBHeHue: x + 5 + 4x + 5 = 60. Takum o6pazom, ceiny 10 sert, a otiry 40 neT.
Otsert: 10 net.

3ananue Ne9. T.x. Mycrada pazgenun KIyOHHUKY MEXIY AETBMH COOTBET-
CTBEHHO X Bo3pacty. UmeeMm: 60 : (3 + 4 + 5) = 5. T.o. cIHy, KOTOpOMY 3 TOAa,
JocraHercst 15 mTyk KIyOHUKH, CBIHY, KOTOpoMy 4 rofa, nocraHercs 20 mTyK, a

CBIHY, KOTOPOMY 5 JIEeT — 25 MTYK.
OTtsert: 15, 20, 25.

3aganue Ne 11. {15 HaXOKACHUS CYMMBI YUCEI, PACTIONIOKEHHBIX MEXKIY YHC-

gamu —10 u 10, yyamuecs: 10JKHbI IOHUMATh, YTO 3TH YHCIA:
-9, -8, -7, -6; -5; —4; -3; -2; —-1; 0; 1; 2; 3; 4, 5, 6; 7, 8; O.
SIBIISTFOTCS. IPOTHBOTIOIOKHBIMH, & CyMMa MPOTHUBOIIOJIOKHBIX YHCEN PaBHA HYJTIO.
Otgert: 0.



Oo6pa3zen padouero Jucra

ﬂ 3anuInuTe HECKOIBKO PEIICHHUH HEPaBeHCTRA:

1.x<6; 1
2.a>5;
3.b<-5;

2. Kakue u3 uucen —2; 0; 3; 4,5 sSBISIOTCS pellieHueM HepaBeHCTBa X < 17

3. 3anummTe HaTypadbHBIC pelIeHus HepaBeHcTa x — 11 < 0:

ﬁ 3al'[I/IH.II/ITe HCCKOJIBKO peHIeHI/Iﬁ HEpaBCHCTBA:
1.x<-3; 11
2.a>2;
3.b<7,

2. Kakwne u3 uncen —1; 0; 3; 9; 1,5 saBisitoTcs perieHneM HepaBeHCTBa X < 67

3. 3anummTe HaTypajbHbIE pelIeHns HepaBeHcTBa x — 3 < 0:

ﬁ 3anummTe HECKOIBKO PEIIeHN HepaBEeHCTBA:

lL.x<l; 111

2.a>8;
3.b<-1;

2. Kakne u3 uncen —2; 0; 3; 4,5 SBIsrOTCS penieHneM HepaBeHcTBa x < 17?

3. 3anummuTe HaTypajIbHBIC PEIICHUS HepaBeHCTBA X — 7 < 0:




IIpuMmepHasa TabAHIIA KPHTEPHEB CYMMATHBHOTO

oleHHBaHHA 1o IV paszmeay

HaBbixkn

3anuchIBaeT NPEICTABICHHBIC B YCTHOH (hOpME BBIPa’KEHHUS, COCTOSLIHNE
U3 JIBYX JIeHCTBHIA U, HA000POT, BEIPAKEHHUS, COCTOSAIINE U3 JIBYX JIEH-
CTBUH, IIPEJICTABIISET B YCTHOU (hopMme.

Haxomut xoapurpenr.

PackpeiBaeT CKOOKH, YIUTHIBAsI 3HAK TTE€pe]T CKOOKOH.

[Ipumensier pacnpenenuTenbHOE CBOMCTBO MIPU PACKPBITHU CKOOOK.

BreiHOCHT 00IIHIT MHOKHUTEIH 33 CKOOKY.

[IpuBoauT MOAOOHBIE ClIaraeMbIe.

Pewaer ypaBHeHus.

CocTaBisieT 10 YCJIOBHIO 33Ja4M U peIlaeT ypaBHEHHE.

O ([R[[X[[SN|| | &~ W N

MeTomom noz[60pa HaXoIUT PpECIICHNE HEPABECHCTB.




Ypoxk 18. Maroe cyMMaTHBHOE OLlEHHBaHHE IIO
IV pasmeay

damuiaua: Umsa:

Jara:

. 3anmumiMTe Ha MaTeMaTHYeCKOM SI3BIKE BBIPA’XXCHUC! «HpOI/BBeHGHI/Ie CYMMbI
yucenau b u PA3HOCTU 3TUX JKEC YUCECID»:

a)(a—>b) a- b; 0) (a—b)(a-b);
B) (a + b)(a - b); r) (a + b)(a + b).

. 3armumMTe B MareMaTndeckoi opMe BBIpaKeHHE, TI0 KOTOPOMY MOYKHO HaWTH
BO3PACT OTLA, €CIIM BO3PACT OTLA B 2 pa3a OoNblIe CyMMBI BO3PAcTOB ChIHA (X)
u godepu ().

. OTMeTbTe BepHbIE MaTeMaTHYeCKHe BhIpakeHHsA. OAMH KI' caXxapHOTO IecKa
(a manar) 1opoxxe OfHOTO KI' caxapa (b MaHat) Ha 15 TnuK:

a)a—b=15; 0)b—a=15; B)a—15=b;
rNb+15=a n)a+b=15.
. Packpoiite ckoOxu:

(xt+y)-(@a=-b)+(m—-n

. Packpoiite ckoOku, HCTIONB3Ys paclpenennTeIbHOe CBOWCTBO YMHOKEHHS:
1
—3(a+2b)+z(x—y)

. Beruncinure:

4l0 45141555
3 3

a) 26; 0) 13; B) 4; r) 6.
. BMecTo A HanuiuTe Takoe BBIPAKCHKE, YTOOBI PABEHCTBO ObLIO BEPHBIM:
A 8xy=—16xyz
. Ynpoctute Beipaxenue: 8(12 — 3x) — (63 + 4x)
a) 33 — 28x; 0) 28x —33; B) 33 — 2x; r) 20x + 33.

. Pemnre ypaBHenue:
3x+8=2x-8

147




1
10. IIpu xakoM 3HAYECHUH MMEPEMEHHOM ¢ 3HAUCHUE BBIPAXKCHUS 74a—12[5a+5

paBuo 1?
a)3; 0)-3; B) 5; r) 5.
11. ITpu kakoM 3Ha4EHHH M KOPEHb ypaBHEHUs 3 + m - x = 17 paBen 1?
a) 14; 0) 20; B) —14; r) 1.
12. Ilo puCyHKY cOCTaBbTE€ YpaBHEHHE U PEIINTE _—
ero. o e @
3 13
Kr KI'
A _F -

|
A

13. Caxub6 3a 2 xHUTH ¥ 3 TeTpaau 3amiatii 18 manat. Kaura mopoxe tetpaau B
3 pa3a. CKOJIBKO CTOMT KHHUTA?

14. Axmen 3agyman 4nucio. YBEIUYHMI €ro B 3 pa3a U K MOJYyYEeHHOH CyMMe MpH-
OaBui 8,9. B pesynbraTe OH MONYYMIT YKCIIO, SBIISIONIEECS PA3HOCTHIO YHCET
10,1 u 1,2. Kakoe uncino 3agyman Axmen?

a) 17,8; 0) 0; B) 8,9; r) 3.

15. Halinute HanMeHbllIee HaTypaJlbHOE YUCIIO, KOTOPOE SIBJISIETCS PEIIEHNEM He-
paBenctBa 31x + 12 > 18 + 25:

a) 1; 0) 2; B) 0; r) 3.

16. OmHO W3 ABYX YMCEN MEHbIIE —2, Apyroe — Oonbine 8. BepHo nm yTBEpKIe-
HUE, 4TO «CyMMa 3THX 4Yrcen Beceraa Oompire S-tu»? OTBET 000CHyMHTE.

17. Cxonbko HaTypajbHBIX YHCEN SBIAIOTCA pELIEHHEM HepaBeHcTBa x < 137

18. Haifnure cymMMy TIENBIX YHCET, PACTIONOKEHHBIX MEXK Iy urciiaMu —1 u 3.

19. Boszpact umsiper Oosbiiie 11 u menbie 20. Yepes roj eé Bo3pact OyueT pa-
BeH HanOoJbIIeMy Y€THOMY unciy, MeHblemy 20. Ckonbko net Junsape?

3x—1 16+4x
2 3

20. Pemite ypaBHeHHE:



Paznea V. IIPSIMOYI'OABHASTI CHCTEMA

KOOPOHUHAT
(12 gacos)
Ne Tema VYpok Koa-so
4yacoB
1 | ITapannenbHble U NEPHIEHIUKYISPHBIC IPSIMbIE 1 1
2 | KoopmuHatsr 2 1
3 | IIpsamoyrompHas cucTeMa KOOpAUHAT 34 2
4 || IIpssmo mponopyoHanbHAsl 3aBUCHMOCTh 5-6 2
5 | O6parHo mponopLHOHAIbHAs 3aBUCUMOCTh 7-8 2
6 | OyHkuuA 9-10 2
7 | IIpoBepbTe cedst 11 1
Marnoe cyMMaTHBHOE OLIEHMBAaHUE TI0 V pas3neny 12 1
Yuenuk:

2.1. Buipasicaem paznuunvle npobiemuvle cumyayuu 8 gude aneeopauiecKux Gul-
pasicenui u ucciedyem ux.

2.1.3. Onpenenser BU 3aBUCUMOCTH MEX/ly TapaMHi KOOPAMHAT, 331aHHBIMU
Ha MHOXKECTBE IIeJIbIX YHCE.
2.3.1. BelpaxkaeT mpsiMo 1 00paTHO MPOIOPLUOHANEHBIC 3aBUCUMOCTH B BHJE
GbyHKIUH.
3.1. Uccnedyem ceoticmea u npusHaxu ueyp npu nOMOWU 2eoMempuieckKux no-
CcmpoeHul, 6000pANCEHUU U TOSUYECKUX CYHCOEHULL.

3.1.1. JleMoHCTpUpYeT 3HAHHS O B3AaNMHOM PACIOJIOKEHUH MPSIMBIX, TIPSIMOM
U OKPY>KHOCTH, OKPY’KHOCTEH Ha IIOCKOCTH.

3.2.3. Ha mIoCKOCTH CTPOUT TOYKH IO 3aJaHHBIM KOOPAWHATAM M HAXOIUT
KOOP/IMHATHI 33JIaHHBIX TOYCK.




Ypok 1. NapannenbHbie u nepneHRUKYNSPHbIE NPIMbIe
(yueOHuK, cTp. 114)

Cranpaprt: 3.1.1. JleMOoHCTpUpYET 3HAHUS O B3aUMHOM PACTIOJIOXKCHHUH IPsi-
MBIX, IPSIMON U OKPYHOCTH, OKPYKHOCTEH Ha IIOCKOCTH.

Pesyabrar 00y4yeHus:
JleMOHCTpHUpYeT B3aMMHOE pACIIONIOXKEHHE [BYX HpPSIMBIX Ha
TIOCKOCTH.

®opma padoThI: KOJUICKTUBHAS U B TPYIIIAaX

MeToabl paboThi: MO3roBas araka, 00CyKJIeHHE

Pecypcwi: yuebnuk, UKT obopynoBanue, pabouue JIUCThI, yTOIBHUK

Xop ypoka

B Havane ypoka y4uTenb MPOCHUT JIeTeld Ha4epTHTh, KaK MOT'YT PacIioNiaraThCst
JIBE TIPsSIMblE HA TUIOCKOCTH. Y4Yalluecsl Ha JOCKEe W MHAWBUIYaIbHO U300paKaroT
Pa3IMYHOE PACHOJIOKEHUE ABYX MPSIMBIX Ha IUIOCKOCTH. YUHUTENb PacCMaTpUBAcT
NoMy4YeHHbIE YepTexH. [lociie 3Toro oH AT yyarumMcsi CBEACHHS O TPEX BO3MOXK-
HBIX CIIy4asX B3aMMHOTO PACIIOJIOKECHUS JBYX MPSMbBIX Ha TNIOCKOCTH.

Ilepecexarommecsi, napajJielbHble M COBNAJalOIIUHe NPsAMble. YUHUTEIb
JOJDKEH JOOUTBCS OT JIeTe MOHMMAaHHS, YTO MMapajuieNibHble W COBIMAJAIOLIHE
npsIMbIe — OJIMHAKOBBIC MOHATHS. J[eTH JOIKHBI caMH OOBSICHUTH 3TO, YUHUTEIh
MOKET HallpaBUTh JEATENLHOCTh YUalXcs B HY’)KHOM HarpaBJIeHUU. MOXKHO Hc-
MOJIB30BaTh JIEMEHTHI aHMMalMu nporpamMbl Power Point (mpu npubimkeHnn
JIBYX TIapaJlJIeIbHBIX TPSMBIX OHU COBIAIYT).

B sToM ciryyae konndecTBO OOIIMX TOUEK Y ITHUX MPSMBIX OECKOHEUHOE MHO-

JKECTBO.
a

bl

b b

BcenomunMm Bee citydan nepreHANKYISPHBIX MPSIMBIX.

UccaenoBarenbcknii Bonpoc: CKOJIbKO NapajuIeNbHBIX U IEPIEHIUKYIISP-
HBIX IPSAMBIX MOJKHO IIPOBECTH M3 3aJJaHHOHM TOUKHM (He MpUHAIekKAaIeld IpsMoi)
K 33JTaHHON TPAMOii?

Ilposenenne ucciaenopanmsi: 3anaHus U3 yuyeOHUKa AETATCS UL BBIIOJIHE-
HUS UX B TpyImax. DTH 3aJlaHusl, B OCHOBHOM, SIBJISIOTCS YCTHBIMU. Ho B KaXkoM
U3 HUX pacCMaTpUBAETCs B3aUMHOE PACIIONIOKEHNE IBYX MPAMBIX Ha MJIOCKOCTH.

3aganue Ne10. 3amaHHble yIibl U3MEPSIIOTCS IPU MOMOUIM TPAaHCHOPTHUPA.
Y4eHuKH T0JKHBI YCTaHOBUTD, UTO I'pajlyCHas Mepa 3TuX yrioB pasHa 30° u 150°.




O6o0menns u BbIBOABI: Emé pa3 00001maroTcs CBeIeHUs 0 B3aUMHOM PAacCIIo-
JIO)KCHUH JIBYX MPSMbBIX Ha TIOCKOCTH.

OuenunBanne
e Jl[emoHcTpHUpOBaHHE
YpoBHu
I 11 111 v
IToka3zpiBaet B3a- IToxa3zpiBaeT Crpourt napan- | IlpoBoxut mapas-
MMHOE PacIoyioxke- || B3aMMHOE pac- JIeTIbHbIC U TIep- JeNbHbIC U TIep-
HUE JBYX IPSAMBIX || IOJIOKEHHE IBYX | MEHAMKYJSPHBbIC | IEHAUKYISIPHbIE
HAa IJIOCKOCTH, HO || MPsIMBIX HA IUIO- MpsSIMBbIE U3 3a- | IPSIMBIE OT TOYKH K
HE MOYKET IOCTPO- | CKOCTH M MOKET | JaHHOM TOYKM A0 | HpsSMOMN M KilacCu-
UTb. MIOCTPOHUTb. 3a/1aHHOU TPSIMOM. (uupyer.

Ypok 2. KoopguHarbi
(y4eOHuk, ctp. 117)

Cranpaprt: 3.2.3. Ha miockocTH CTPOUT TOYKH IO 33JaHHBIM KOOpAWHATaM U
HAXOJIUT KOOPAMHATHI 3aJJAHHBIX TOYECK.
Pe3yabrar 00y4eHus:

OmnpenenseT KOOpAHMHATHL 00BEKTa M HAXOAUT MECTOIOJIOKEHUE
00beKTa 110 KOOpAUHATAM.
®opma padOThI: KOJUIEKTUBHAS U B TPYMIIax
MeToanbl padoThbI: MO3rOBasi aTaka
Hurerpanus: ['eorpadus
Pecypceni: yuebnnk, UKT obopynoBanme, pabouue JTUCTHI, JIUCT ¢ N300paxe-
HHUEM IIaXMaTHOW JOCKU MJIM LIaxMaTHas A0cKa ¢ GUrypamu, Kapra

Xop ypoka

IMocranoBka nmpodsembl: [Ipu momorm nporpammsl Power Point MoskHO moxka-
3aTh CUCTEMY OOBEKTOB M3 YueOHHMKa MJIM 3aJlaTh KaKyl0-THOO CHCTEMY CaMOCTOsI-
TeNbHO. 3a/aéres psAJ BONPOCOB IO MOBOJY TOTO, B KAKOM HAalpaBieHUH HYKHO
cOoBeplIaTh ABWKEHHUE MPU TIEPEMEIICHUH OT OJHOTO 00beKTa K apyromy. Ilocra-
paiitech, 4TOOBI YUEHHKH CaMU COCTABIISUTH TaKME BOMPOCHL. [leTH OIKHBI TIOHSITH,
YTO MECTOIOJIOKEHHE 00BEKTA 3aBUCUT OT BEPTUKAILHOW M TOPU3OHTAILHOW OCEH.
KoopiuHara TOYKY SIBISIETCSI KOOPMHATOH 00bEKTa.

UccnenoBarenbckuii Bompoc: Kak onpenensiercst koopauHara o0bekra?

IIposenenne uccnenoanusi: Knace pazdbusaercs Ha rpynisl no 3—4 yenose-
ka. Kaxoil rpymnme BbIJAlOT OJMHAKOBBIM PUCYHOK IIaxMaTHOW JOCKH C pacro-




JIO)KEHHBIMH Ha HeH ¢urypamu. [pynmb

o oyepeau OOpaIAlTCs JIPYyr K JAPYry

C BOIIpoCaMHM O TOM, KaKHMC€ KOOpAWHATBI
OyayT y ¢urypsl npu e€ mepeMenieHuH.

BBICJI}’H.II/IBaIOTCH OTBCThI, WU B CJIydac
HCEBCPHOTO OTBCTa, IMpcAjiaracrcia Impa-

BUJIBHO OTBETUTH JApyrou rpymme. Jlus

IIPOBEJICHUSI UIPBI OTBOAUTCS 5—7 MHHYT.

Crenyromiast urpa Ha3bIBaeTCsl «MOpPCKOi
Ooi». Jlms aToro Kaxkmas TpyIna Ha JIH-
CTe B KIETKY 4epTUT Tabmno. [opu3oHTaNbHBIE KIIETKH 0003HAYar0TCS OyKBaMH, a
BepTUKaJIbHbIE — yriciamu. Ha Tabio 3akpalimBaroTCcsi HECKOJIBKO MOIPSIT UAYIIHX
KJIICTOK, TaK Ha3bIBacMble «kopabim». B mporiecce urpbl Kakjaas KOMaHja cTapa-
eTcst cCOUTh «KOpadib» conepHuKa. Mrpy MOXXHO MPOBECTH B TEUCHUE 5 MUHYT.
ITo uToraMm WUTrpbl MPOUCXOMUT OIEHKA Tpymnm. JleTw MOTYT camMu MpUIyMaTh II0-
xoxyto urpy. [locie vero MoxxHO mopadboTarh ¢ KapToi. [ pymIier MOTYT HAHTH TIO
KapTe KOOPIUHATHI KAKOTO-IH00 00BheKTa (TOpo/ia, PpEKH, BEPIIHHEI U T. IT).
O0600menns u BoIBOAbI: O000IIAOTCS 3HAHMSI O TOM, KaK ONPEACIUTh KOOp-
JIMHATHI O0BEKTA.

4 Cegep
i}

bubanoreka Troii
B-om

3anaj A Boctok

= i

BaHk
BoasHAIA IHEﬂa
IO

OuenuBanue
* Onpenenenue
YpoBHH
| 11 I v
Homyckaer OrnpenensieT Koop- CaMOCTOSTENBHO CamocTosiTenb-
OIIMOKY IPH | AMHATHI 00BEKTA, HO || ONpEAEISeT KOOp- || HO ONpenensieT u
OTIPENICIICHNM |  3aTPYAHSETCS MPU || JUHATHI O0BEKTA U || KiIaccu(UIUpyeT
KOOPJIMHAT | OTpeeIICHNH O0BEKTa | MECTOIIOIOKEHHE | KOOPIUHATHI 00h-
00BEKTa. | TI0 3aJJaHHBIM KOOPJHU- || 0OBEKTA IO KOOp- €KTa.
HaTaM. JIHATaM.

Ypoku 3-4. MpamoyronbHas cuctema KOOPANHAT

(y4eOHuk, ctp. 119)

Cranpgapr: 3.2.3. Ha mi10CcKOCTH CTPOUT TOUKH IO 33JaHHBIM KOOpPAMHATAM U

HaxXOoAUT KOOPAWHATHI 3aJaHHBIX TOYCK.

Pesyabrar 00y4eHus:

®opma pabdoThl: KOJUIEKTUBHAS U B TPyIIIax

CTpOI/IT TOYKH IO 3aJaHHBIM KOOpAHWHATaM W HAXOAWUT KOOpAHHA-
ThI 3aJaHHBIX TOYCK.



KoopauHaThI (pab0OYHH AHCT)

1. 3akpacbre GUrypbl, COOTBETCTBYIOLINE KOOPANHATAM:

a) B OJIHY KJIETKY: abcdefjhig
(a3); (e6); (h8); (d2); (c5);

0) B IBE KJIETKH:
(a6; bo); (j2; h2) ; (f4; £5);

B) B TPH KJIETKH:
(a8; b8; ¢8;); (cl; c2; c3);

T) B YeThIpe KJIeTKH:
(al0; b10; c10; d10); (g3; g4; g5; g6)
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2. 3anuImMTe KOOPAMHATHI 3aKPAIICHHBIX (QUTYD:

B O/IHY KJIETKY:
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B YETBIPE KJIIECTKHU:
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MeToabl paboThi: MO3roBas araka, 00CyKIeHHE
HNurerpanms: [lo3nanue mupa
Pecypcenr: yueonuk, UKT obopynoBanue, paboune JTUCTHI

Xop ypoka

Ileperlii ypoxk. IlocTanoBka npodiembl: Ha mocke (3kpaHe) MOKa3bIBaeTCS
rOpU30HTAJIbHAS KOOpIMHATHAS 0Ch. PazOuparorces e€ ocobennoctu. Jletam Haro-
MHUHAIOT, YTO TaKO€ €AMHUYHBIN OTPE30K, HalpapieHHe U Hadayno orcuéra. [loc-
JIe 3TOT0 MOYKHO HA4EepPTUTh BEPTHKAJIBHYIO OCh, KOTOpas MPOXOAUT 4Yepe3 Hada-
70 KoopauHat. Takum oOpa3om, ABE MEPHECHAUKYISIPHBIE OCH 00pa3ylOT CHCTEMY
KOOPJMHAT. YUUTENb BBOAMUT MOHITHSA CHCTEMBI KOOPIUHAT, KOOPJUHATHOW IJIO-
CKOCTH, KOOPJUHATHBIX YETBEPTEH M OCH OpJUHAT. Y YalUecs ONPeAesoT Koop-
JIMHATHl TOUEK B PA3JIMYHBIX YETBEPTAX. Y TOUHSIOTCS 3HAKHM TOUEK B KaKJOW YeT-
BepTHu. MccnenyroTcst KoOpAnHAThI TOUEK, PACTIOI0KEHHBIX Ha OCSIX KOOPUHAT.

HccaenoBarenbeknii Bonpoc: Kak ompeaensrorcss KOOPAUHATH TOYCK B CH-
cTeMe KOOpauHaT?

IIposenenne uccaenoanusi: Kiacc nenurcst Ha Ipynnsl, KOTOPBIE BBIIOJI-
HstOT 3agaHus Ne 1-7 u3 yaeOHUKa. YUUTENb TOJKEH TOOUTHCS, YTOOBI yUarie-

CA IPaBUJIBHO ONPEACIIATIN KOOPAUHATEI 3aJaHHBIX TOUCK U CTPOUJIM TOYKH I10 3a-
JaHHBIM KOOpAWHATaM.

y 17\
3ananne Ne8. Ha KOOpPIMHATHON — — @-=m=mmm=ms e |
oY
IJIOCKOCTH HAJI0 TOCTPOUTH AaHHYO TOU- i &gt
Ky W TOYKY, CHMMETPHUYHYIO €l OTHOCH- E ECI . |
TeabHO ocu OX. 3amucarb KOOPAMHATHI o P A ,A
v 1
TTOJTyYeHHOM TOYKH: i ; ’Bl |
1 T gooT" T
a) Touka A(5; 2) pacmonoxena B I I o, | 1 >
geTBepTH. CHMMETPUYHAS] OTHOCUTEIBHO = —5 —f? —;It -2 -1 10 1 i 3 4 §; X
ocn OX Touka — A (5; —2) pacmonoxeHa b X B i
B IV yeTBepTy; b _3 A,
6) Touka B(2; —1) pacronoxkena B IV el [
N - S N———. |
yeTBepTH. Touka, CHMMETpHUYHAs JaHHOU D, !
otHocutenbHo ocu OX — B, (2; 1), pacro- ™11 I |

noxkeHa B [ uetBepty;

B) Touka C(—3; —4) pacmonoxena B III yetBeprn. Touka, cHMMETpUIHAS TaH-
HoM otHOcuTenbHO ocu OX — C (=3; 4) pacnonoxkena Bo I yersepry;

r) Touka D(—4; 5) pacrionokena Bo Il werBeptu. Touka, cuMMeTpuYHAsT JAHHON
orHocuTenbHO ocu OX — D (—4; =5), pacnionoxena B II1 yersepru.

Kak BHIHO, TOUKH, CHMMETPUYHBIE TOYKaM OTHocHuTenbHO ocu OX, pacmo-
JIOXEHHBIM B | ueTBepTH, HaxoAsaTcst B [V yeTBepTH U, HA00OOPOT, TOUKH, CUMME-



TPUYHBIE TOUKAM, pacronokeHHbIM B [V uerBepTu, Haxonsarcs B I uetBeptu. B TO
’K€ BpeMs TOYKH, CHMMETPUYHBIE TOUKaM OTHOCUTENBbHO ocu OX, pacmoyoxeH-
HeiM B Il werBepTH, HaxonsaTcs Bo Il ueTBepTH U, HAOOOPOT, TOUKH, CUMMETPHY-
HBIE TOYKaM, pacroiokeHHbIM Bo Il uerBeptu, Haxonsarcs B 11 yeTBepTH.

Bropoii ypok. Ha 3ToM ypoke pekoMeHayeTcs BbINOIHUTH 3aaanust Ne 10—14
13 yueOHHKA.

3ananme Ne 11. ITocne mocTpoenus Touek A, B u C cTaHOBHUTCS SICHO, YTO IS
TTOJTYYIECHHSI TIPSIMOYTOIBHUKA HY)KHO JOCTPOUTH TOUKy D (—8; —2). Illupuna sToro
MPSIMOYTOJIbHUKA Oy/IeT paBHA 5 eAMHUIIAM, a JJIHHA — 9 eInHUIaM.

PABCD=2(9 + 5) = 28 equnun, S,\BCD= 9 - 5 =45 kBagpaTHbIX eIMHUII.

3aganme Nel2. Ilpu BeIMOTHEHUH Vi l
9TOTO 3aJaHusl y4Yalluecs YCTaHaBJIUBA- y=5 .
0T, YTO BCE TOYKH C OAMHAKOBBIMM OPJIH- ? ~
HaTaMu (X = @) pacroyioKeHbI Ha MPSIMOiA, ol
1.

HapajuieIbHOH OCH OpJAMHAT, a TOYKU C
OIMHAaKOBBIMH abcumccamu (y = b) — Ha
psIMOH, TTapaJIJIeTIbHON OCH adciucc.

epEEEy ERERRL

=2 [ ]
3aganue Nel4. Dto 3amaHume HaIo 3
BBIMOJNHATE B rpymmnax. CTposTcs 3a1aH- :4 a5

HBIE TOYKM W TIOCIIENOBATEIHHO COEIH-
HSIOTCS OTpe3kaMu. B pesymprare rmo-
JIy4aeTcsi PUCYHOK, HapUMEpP, PUCYHOK co3Be3ausi boubiioi MenBenuipl win
co3Be3aust Majoit MenBenuiibl U PUCYHKH JAPYTHX CO3Be3auil. MHpopmarmio o
HUX MOYXHO TIOJIYYHUTh U3 HHTEPHETA.

O0001enus M BbIBOABI: OO00IIAIOTCS MpaBUiIa ONpPENENeHUs] KOOPAUHATHI
TOYKHU U IOCTPOCHUS TOUKH I10 3a/TaHHBIM KOOPJIUHATaM.

OuenuBanue
* Omnpenesnenue

YpoBHu

I 11 11I v

3arpymHsieTcs
IIpH oTIpezese-
HUH KOOPAUHATEI
TOYKH U TIOCTPO-
C€HHUU TOYKH 110
KOOPJMHATaM.

Omnpenenser Ko-
OpAMHATHI TOUKH,
HO 3aTpyAHSETCS
[IPU TIOCTPOCHUHN
TOYKH MO KOOP/IU-
HaTaM.

CaMOCTOSTEILHO
OTIpesieTIsieT KOOp-
MHATEI TOYKU U
CTPOUT TOYKH 10
KOOpPIUHATaM.

IIpu HaxoxxaeHUU
KOOpJAUHAT TOYKH
JEMOHCTPUPYET
TBOPUYECKUH MOJ-
XOII.




Ypoku 5-6. Mpamo nponopunoHanbHasa 30BUCUMOCTD
(y4eOHUK, cTp. 122)

Cranpaprsel: 2.1.3. Onpenenser BHJI 3aBUCHMOCTH MEXKAY MapaMy KOOPHAH-
HAT, 33/1aHHBIMHM Ha MHOXECTBE LIEJIbIX YHCEJL.
2.3.1. BeipaxkaeT npsiMo ¥ 0OpaTHO MPOTIOPIIUOHAIEHBIC 3aBUCH-
MOCTH B BUJE (QYHKLUH.
Pesyabrar 00y4yeHus:
BripakaeT npsiMo MponopLUHUOHANIBHYIO 3aBUCUMOCTH B BUAE (DOPMYJIBI.
Omnpenensert, SBISETCS WIM HET 3aBUCHMOCTb MEXIY MapaMu KOOPIH-
HaT MPSIMO TPOTIOPIIMOHAIEHOM 3aBHCHUMOCTBIO.
®opma pabdoThI: KOJUIEKTUBHAS U B TPyIIIax
MeToabl paGoThl: MO3roBasi aTaka, 00CyKIeHHe
Murerpanus: ®usuka, [Tosnanue mupa

Pecypcenr: yuebnuk, UKT o6opynoBanue, paboune JTUCThI

Xop ypoka

s mpencTaBieHUs MPSIMO TIPOMOPIIMOHAIBHON 3aBUCHMOCTH MEXKIY BEIIU-
YUHAMH B BHJIE (PYHKIMHU TPOBOAMTCS KOJUIGKTUBHOE HMccienoBanue. Ha mpenbi-
JyIUX ypoKax Obula MCIOJb30BaHa (popMysa HaxoxjaeHus nytd S = v - t. OHa
[MOKa3bIBAET, UTO MPONJEHHBIN IMyTh 3aBUCUT OT CKOPOCTHU U BPEMEHU. YUallluecs
JIOTDKHBI TTOHSTH, YTO JaHHAs 3aBUCHMOCTD SBISIETCS TIPSIMO TPOTIOPIIMOHATEHON
3aBUCHMOCTBIO.

VYuurens 3anuceiBaeT GopMyIy NPsIMON MPONOPLUOHANIBHOCTU Y = kX, TIOCIE
9TOTO KJIacC MPUCTYMAET K BHIMOTHEHUIO 331aHUH U3 yUeOHHKA.

3aganme NeS. Mexay KOJIMUECTBOM MOMMaHHOM pbIOBI M BpeMEHEM HET HHU-
Kakol 3aBucUMOCTH. Ecny 1006aBUTh yclloBHE, YTO PHIOAK 32 KaXK/IbIH 4ac JIOBHUT
OJJMHAKOBOE KOJIMYECTBO PBIOBI, TO MEKAY KOJIMUECTBOM ITOMMaHHOM PBIObI U Bpe-
MEHEM YCTaHABJIMBACTCS NPSMO NPOINOPLUUOHAIIBHAS 3aBUCUMOCTb.

O000menns 1 BBIBOABI: YUHUTENIb 0000IIaeT pa3auyHble MpUMeEpbl Gopmyi,
3aJIaHHBIX B BHU/JIE IPSMO MPOIOPIIMOHATIBHON 3aBUCUMOCTH.

OunenuBanmne
¢ BoipaxkeHnue

YpoBHu
| 11 111 v

He moxer Bbipasuth || YactuuHo BeipaxkaeT || CamocTosATensHO Bbipa- || Onpenenser 3¢ dexTus-

CBA3b MEXY ZIByMs [ CBSA3b MEXIY JABYMs || JKaeT CBSA3b MEXIY JBY- | HBIM CIIOCOOOM IPSMO

MPSIMO MPOTIOPINO- || TIPSIMO TPOIOPIMO- (| MSI IPSIMO MPOMOPIHUO- || HPOHOPIHOHAIBHYIO
HAJILHBIMU BEJINYMHA- (| HATGHBIMY BEINYMHA- || HATBHBIMY BEJIMINHAMHE | 3aBUCHMOCTH MEXKIY
MH B BHJE (GOPMYIBI. | MU B BUAE (HOPMYIIBL. B BHJE (OPMYIIBI. JIBYMsI BETTHIMHAMH.




3arpyaHsercs YactuuHo ompe-
CaMoCTOSITENBHO TBopuecku ompe-
B OIIPEIeIIEHUN JeJIseT IPsIMO
oIpenenser NpsmMo JIeJIeT MPOoIop-
MPSIMO MPOMOPLHO- | MPOHOPLIMOHAIb-
. MIPOHOPLIMOHAIIEHYIO LIUOHAIBHYIO
HaJIbHOM 3aBUCUMO- | HYIO 3aBUCUMOCTh
3aBUCUMOCTb MEXKAY | 3aBUCUMOCTb MEXIY
CTH MEXJy apaMu | MeXJIy napaMu
napaMu KOOpJUHAT. KOOPJHHATaAMH.
KOOPJIUHAT. KOOPJHMHAT.

Ypoku 7-8. O6parHo nponopLuMoHAnbHAS 3aBUCUMOCTD
(y4eOHUK, cTp. 124)

Cranpapr: 2.3.1. Beipaxkaer npsiMo u 00paTHO MPOINOPIIMOHATIBHBIC 3aBUCH-
MOCTH B BHJIE (PyHKIINH.
Pe3yabTart 00yuenus:
BripakaeT 00paTHO MPONOPIHMOHATIBHYIO 3aBUCUMOCTD B BUJE (DOPMYIIBL.
®opMma padoOThI: KOJUIEKTUBHASA U B TpyIIax
MeToabl paboThi: MO3roBas araka, 00CyKIeHHe
Murerpanus: ®usuka, [To3Hanue mupa
Pecypcni: yueonuk, UKT obopynoBanue, paboduue JINCThI

Xop ypoka

Yuurens npeanaraet u3 Gopmyasl S = v« ¢ BEIPa3UTh CKOPOCTh M BpeMs ye-
pe3 paccrosiHue. Ha nocke nomkHA HOSBUTHCS CIELYIOLIAs 3alUCh: 0 = § : U
t = s :v. YuuTenb oOpamaer BHUMaHUE JETed Ha TO, YTO MEXIYy CKOPOCTBHIO
0 U BPEMEHEM ! CYIIECTBYET 3aBUCHUMOCTb, KOTOpAsi XapaKTepU3yeTcsl Kak o0pat-
HO IPONOPLHOHAIbHAS 3aBUCUMOCTb: IIPU HEU3MEHHOM PACCTOSHUM, BO CKOJIBKO
pa3 Oosblie OyJeT 3aTpayeHO BPEMEHH #, BO CTOJBKO XK€ pa3 yMEHBIIUTCS CKO-
pocTb v. [lanee pekoMeHIyeTCst BHITONMHUTD 3aaHust U3 ydeOHrKa. B HuX HeoOxommumMo
3arcarb B BHZE (DOPMYIIBI CBSI3b MEXKITy 0OpaTHO MPOIOPIMOHABHBIMU BETHINHAMHU.

O000menns u BeIBOAbLI: Emé pa3 06001aroTes mpumepsl, B KOTOPBIX 00pat-
HO IIPONOPLUOHANbHAS 3aBUCHUMOCTb MEXIY BEIMYMHAMH BBIPAXKACTCS B BHIE
hopmybL.

OuenuBanue

* Boipaxkenue

YpoBHu

| 11

He moxeT BbIPa3suThb
CBA3b MCKIY ABYMsL

111

CaMoCTOITEILHO
BBIPaXKAaEeT CBSI3b

v

Onpenensier adhex-
TUBHBIM CII0COOOM

YacTtuyHo BbIpa-
JKaeT CBSI3b MEXKIY

00paTHO TPOIIOP-
[HOHATBHBIMHU
BEJIMYMHAMU B BUJIE

(opMyIBL.

JIByMsI 0OpaTtHO
MIPOTIOPIIMOHABHBI-
MU BEJIMYMHAMU B
BuIe (hopMyIIbL.

MEXIY IBYMsI 00pat-

HO IPOIOPIIMOHANb-

HBIMH BEJIMYMHAMU B
BUIC (HOpMyITBL.

00paTHO IPONOPLH-
OHAJIEHYIO 3aBUCH-
MOCTb MEXIY JByMSI
BEITHYMHAMH.
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Ypoku 9-10. dyHkuus
(y4eOHUK, cTp. 126)

Cranpaprt: 2.3.1. Beipaxkaet npsiMo 1 00paTHO MPONOPIIHOHAIBHBIE 3aBHCH-
MOCTH B BUJ€ (DYHKLUH.
Pesyabrar 00ydeHus:
Onpenenser QyHKIMOHAIBHYIO 3aBHCUMOCTh MEXK]Ly NEPEMEHHBIMH.
®opma padoThI: KOJUIGKTUBHAS U B TPYIIax
Metoabl padoThl: MO3roBas aTaka

Pecypcenbi: yuebnuk, UKT oGopynoBanue, pabodne JHCTHI

Xop ypoka

MoruBauusi: Ha gocke (uiam Ha 5KpaHe) MOKa3bl-
BAlOT PUCYHOK MpPSIMOyrosibHuKa. V3BecTHO, 4TO ero
roniaas pasHa 60 cM?, a CTOPOHBI BBIPAKAIOTCS OYK-
BaMU @ U b. Y4uTeNb MPOCHUT JIeTell HAUTH CTOPOHY b. b
Ha nocke MoxeT mosiBUThCS clieaytolias 3anuck: b = 60 : a.

HUccnenoarenbeknii Bonpoc: Kak yCcTaHOBUTBH 3aBHCHMOCTb MEXIY ABYMS
BETTUYMHAMHU?

ITpoBenenne uccienoBanns: /[laHHoe HCCIIEI0BaHUE TIENIC- X y
co00pa3Ho MpoBecTH BceM KiaccoM. C MOHATHEM «(DYHKIIHN» ° >
B BUJIC 3aBHCHMOCTH MEXK/TY IByMsI BeIMIMHAMH YUCHUKH 3HA- : =
KOMBI C MJIQIIMX KiaccoB. Hampumep, ecinu B paBeHCTBE a + . .
b = 8 BeIpa3uTh a yepes b, monyunM a = 8 — b, b yepe3 a momy- ° e

yuM b = 8 — a. Ha sToM ypoke a1 nmepeMeHHbIX a U b OyayT >
JlaHbl HA3BaHUS: @ — QYHKUHUSA, b — APIyMeHT.

Oo0bsicHeHNe y4uTeNsi: YUUTETh OOBICHSICT, YTO YacTO
OJIHA BEJIMYHMHA 3aBUCUT OT ApYroil. BBonutcs nousitue «QpyHKUUN» U «apryMeH-
Tay. PaccMarpuBaloTCsl pa3ziMyHBIC 3aBHCUMbBIC M HE3aBUCHMBIC IEPEMEHHBIC.
ITocne yuero maércst onpenesnenue GyHKIUM. st IpoBeeHNUs UCCIEIOBAHUS pe-
KOMEH]TyeTCsI BBITIOJTHUTD 33aHUsl U3 yueOHUKa.

3amanue Ne 2. J[ns pemieHust TaHHOTO 3aJJaHUsl HAJI0 BCIIOMHUTH (popmyIy Ha-
XOXKICHHSI TIepuMeTpa mpsiMoyronbHuka: P = 2(x + y). Ilo ycmoButo, P = 42 cMm.
Torma x +y =21. Beipa3us y uepes x, nomydaem: y =21 —x.

3ananue Ne5. V3BecTHO, uTO 1 KI' (DPYKTOB CTOMT @ MaHAT M Kynwid b Kr

(dpykroB. 3Has, uTO @ + b = 15, MOKHO HaliTH (HOPMYITy HaXOXKJICHHUS KOJMYECTBA

15
Kr: b=—.

a
3ananmne Ne 6. [Ipu pemeHnH MaHHOTO 3aJaHMS PACCMATPUBAIOTCS MHTEPEC-
HbIe ()aKThI, CBI3aHHBIC C TOHATHEM <JIIOWM». PeKoMeHIyeTcs BBIITOIHEHUE 3a/1a-



HUS IPOBECTU COBMECTHO CO BCEM KJIACCOM. [IyHKT «B» TaHHOTO 3aJaHusI MOYKHO
PEKOMEH/I0BATh B Ka4€CTBE JIOMAIIIHETO 3aJIaHusl.

O000mEeHnsT M BHIBOIBI: YUuTENIb 000011aeT MHEHUE O (DYHKIMOHATIBHOMN 3a-
BUCHMOCTH MEKIY JByMs BEJIMYMHAMHU, IPUBOAUT IPUMEPbI TAKOH 3aBUCHMOCTH

B [IPUPOJE.
OuennBanue
* Onpenenenue
YpoBHHU
I 11 1T v
3arpynHsercs Omnpenensier pyHKnu- | CaMocCTOSITENb- Knaccudumupyer
[IPH OIIPE/ICICHHUH || OHAJBHYIO 3aBUCH- HO OIpeIesieT 3¢ heKTHBHBIM
(GYHKIIMOHAIBHON || MOCTh MEXAY ABYMs || (DYHKIHMOHAIBHYIO | COCOOOM (DYHKIIH-
3aBHCHMOCTH BEJIMYMHAMU [IPH || 33aBUCHMOCTD MEXK- || OHAJIBHYIO 3aBHCH-
MEXIy ABYMS [IOMOIIH MOJCKAa3KU | Iy JBYMsI BEJINYH- MOCTb.
BEITMINHAMH. YUHTEIIS. HAMH.

Ypok 11. MNposepbre cebs
(yueOHuK, cTp. 128)

3ananus pazgena «[IpoBepwsre cebs» mpeaHasHAUSHBI ATl CAMOCTOSTEIBHOTO
pereHus.

IIpuMmepHasa TabAHIIA KPHTEPHEB CYMMATHBHOTO
OoLeHHBaHHA o V pa3zmeAy

Ne HaBbiku

1 IleMOHCTpI/IpyeT B3aUMHOC€ PACIIOJIOKCHUC ABYX IIPAMBIX.

) [Toka3eiBaeT KOOpIWHATEI OOBEKTA M OMPENEISeT PacHoIOKEeHUE O0BbEeKTa
10 KOOPIUHATaM.

3 | CtpouT TOUKY IO KOOPAMHATAM U HAXOIUT KOOPIUHATHI TOUKH.

4 | YcranapnuBaeT (DyHKIIMOHAIBHYIO 3aBUCUMOCTb MEX]y ITEPEMEHHBIMHU.

5 | YeranaBnuBaeT npsiMo NPONOPIUOHAIBHYIO 3aBUCUMOCTb.

6 || YcranaBnuBaeT 0OpaTHO MPOMOPIIMOHATHHYIO 3aBUCUMOCTbD.

7 Ha MHOMXeCTBe 1eNbIX Yucen OMpENEIALT, CBASAHb! WIH HET Naphl KOOpIH-
HAT MPSIMO TPOTIOPIIHOHAIEHON 3aBUCHMOCTBIO.




Ypoxk 12. Maanoe cyMMaTHBHOE OLlEHHBaHHE
o V pasneAy

damuaus: Hma:

Jlara:

1. 3anmumuTe BCce BO3MOXKHBIC XOABI OJTOTO KOHS (¢3) Ha MaxMaTHON JOCKE:

PN R WL

2. Tloctpoiite Toukum A(-2; 4); B(-3; -3); abcdefgh
C(=1; 0); D(2; -5); K(0; 3) B mpsAMOYTOJIBHOM CHCTEME KOOPIUHAT:

7'}
1-
=T ¢
- _1 d 1
7}
1-
0 -
3. B npsIMOyToNbHO# cHCTeMe KOOPMHAT JaHbI = I -

toukn A(—3; 3) u B(3; —3). Iloctpoiite 3tn
TOYKH W JOCTpOWTe (QUIypy 110 KBajpara.
HaiinuTe KoopANHATHI ABYX APYTUX TOYEK.

4. CocraBbre TabnuIy 3Ha4eHui i pyHkoun: y = 11 — 2x:

X




5. 3anumute dhopmyity 1o Tadnue:

X

1

2

3 4 8 10

y

8

15

22 29 57 71

6. lana ¢ynkuus y = 3x. 3agaiite He-
CKOJIbKO 3HaueHu# x u Haitnure ). [lo-
CTPOWTE MOJyYCHHBIC TOUKU B MPSIMO- | CKOJIBKO 3HaYeHUH x U Haiaure y. [o-
YTOJIbHON CUCTEME KOOPJUHAT.

4
7. Nana ¢yHkuus y =— . 3ajaite He-
X

CTpOIiTE MOTydyeHHBIE TOYKH B MPSIMO-
YTOJIBHOW CUCTEME KOOPIUHAT.

7'y

| =]

7'y

0
—1-

=V
| (=]
A 4

10l 1
—1- 1

8. 3anonHuTe TabNMUILY, €CIM X U Y NPSIMO IPOIIOPLMOHAIbHbBIE BETUYUHBL:

X

3

4

5 12

y

2

3 12

9. 3aromHUTE TAOIUILY, €CIIN X U Y 00

PaTHO NPONOPHHUOHAIBHBIC BEJIMYUHBI:

X

15

5 3 1

y

5

1

0,5

10. V3 3agjaHHOM TOYKM HAYEPTUTE MPSIMbIE, KOTOPbIE NapaJlIeibHbl U IEPIICHIU-

KyJISIPHBI 3aIaHHOU TPSIMOH.

A e



Pasznea VI. YTOA. OKPYXXHOCTb. CHMMETPHS

(16 uacoB)
KoJ-
Ne Tema Ypok | BO ya-
€OB
1 CMeXHBIE Y BEPTHKAIBHBIE YTITBI 1-2 2
2 ITocTpoenue TpeyroiabHUKa 3 1
3 B3aumnoe pacrnonoxeHue npsaMoil 1 OKpyKHOCTH 4-6 3
4 B3anmHoe pacrnosiokeHune AByX OKpy>KHOCTEH 7-9 3
5 Hyra. IlenTpanbHblil yrou 10 1
6 JnmrHa OKpy»)HOCTH 11-12 2
7 OceBast cCUMMeETpHs 13 1
8 KoHurpysuTtHbIe QUTYPBI 14 1
9 [IpoBepbre ceds 15 1
Maroe cymmarriBHOE orieHHBaHue 1o VI pazmeny 16 1
Y4yennk:

3.1. Hccnedyem ceouicmea u npusHaKu 2eomMempudeckux ueyp npu nomowu
2e0MEMPUHECKUX NOCMPOEHUTL, B00OPANCEHUS U TOSUUECKO20 CYIHCOCHUSL.

3.1.1. JlemoHCTpHUpyeT 3HaHHE B3aMMHOIO PACIOJIOKEHHS Ha IIOCKOCTH
MPSIMBIX, IPSMON M OKPYKHOCTH, IBYX OKPY>KHOCTEA.

3.1.2. CTpouT TpeyroapHUK IT0 CTOPOHE M MPWJIEKALIUM K HEH yIilam, a Tak-

K€ OKPY>KHOCTb I10 Pajinycy.

3.1.3. Pemraer 3a1aHust Ha CBOMCTBA CMEXHBIX U BEPTUKAIBHBIX YIVIOB.

3.1.4. 3HaeT 2eMeHTHI OKPYKHOCTH M KpyTa (XOplia, CETMEHT, CEKTOp, IIeH-

TpaJbHBIA Yroi) U IPUMEHSET UX CBONCTBA.

3.1.5. Onpenenser B3aUMHOE PAaCHOJIIOKEHHE NMPSIMOH U OKPYKHOCTH Ha

TIJIOCKOCTH.

3.2. [Ipumensaem ceomempueckue npeoopaz0eanuss U CUMMEMpPUIO 8 NPOOIEMHBIX

cumyayusix.

3.2.1. CTpouT TOUKY, CAMMETPHYHYIO TaHHON OTHOCUTEILHO 3aJaHHOM Mpsi-

MOt (OCh CHMMETPHH).

3.2.2. [loka3pIBaeT, uto (hUrypa, CHAMMETPHYHASE OTHOCUTEIILHO OCH CUMMeE-

TPHUH, KOHIPYIHTHA JAHHOM.

3.2.3. Ha miocKOCTH CTPOUT TOUKH IO 33aJJaHHBIM KOOPAWHATAM U HAXOTUT

KOOpAUHATHI 3a/ITaHHBIX TOYCK.




Ypoku 1-2. CMe)>XHble U BePTUKASIbHbIE YITibl
(y4eOHUK, cTp. 129)

Cranpapr: 3.1.3. Pemaer 3a1anns Ha CBOMCTBA CMEKHBIX M BEPTHUKAIBHBIX YIJIOB.
Pe3yabrar 00y4yeHus:
Pemaer 3azanus Ha CBOICTBA CMEKHBIX M BEPTHKAIBHBIX YIVIOB.
®opma padoThI: KOJUIEKTUBHAS U B TpyIax
MeToabl padoThI: MO3roBasi aTaka, 00CYXIeHHE
Pecypcbl: yueOHUK, paboune JIMCTbI, TPAHCIIOPTHP, JTHHEHKa,
https://youtu.be/k2PRbLBP4-w

Xop ypoka

Ilepselii ypok. 13 Kypca MaTeMaTHKH IIITOTO KJIacca y4alUecs YK€ 3HAKOMbI C
MOHATHEM yIJIa U €ro BUJOB. [Ipy oMoy HaBoasAIUX BOIIPOCOB YUYEHUKHU BBICKA-
3bIBAlOT CBOM MHEHHsS. VX OTBETHI BBHICIYIIHU- C
BatoTca. Ha mocke nms Kakaoro BHAA YEPTAT
COOTBETCTBYrOIMK yroi. IIposepsercss yme-
HUE YYEHUKOB HAXOIUTb TIPALYCHYIO MEpY
YIJIOB IIPHU IIOMOIIM TpaHcnoprupa. HemHoro
nozxpoOHee paccMarpuBaeTcs Pa3BEPHYTHIA A O B
yroi. 3aTeM M3 BEpLIMHBI Pa3BEPHYTOrO yria
mposoauTcs yd. I[Ipu oMoy TpaHcnopTupa U3MepsieTcs rpafycHas Mepa MoJLy-
YEHHBIX YIJIOB. BBICITyIIINBaIOTCS MHEHUSI yUallluXCsl.

VYuurens oOpalmiaeT BHUIMaHUE YYaIlIuXcsl Ha TO, YTO JIAaHHBIC YIVIbI HA3bIBAIOTCS
CMEKHBIMH yITIaMH. 3aT€M Ha JIOCKE YEPTHT JIBa IPOTHUBOIIONIOKHO HAIPaBICHHBIX
ny4a. Jlyu, mononsstrormii mya OC 10 npsiMoi, 00pa3yeT BepTHKAJIbHBIE YIIIbI.

HccaenoBarenbekuii Bonpoc: Kak cTposTCS CMEXHBIE U BEPTUKAIBHBIC YT-
ne1? Kak HaX0MUTCsl BETUYMHA CMEKHBIX U BEPTUKAIBHBIX YIIOB?

[IpoBenenne ucciiegoBaHus: BO BPeMs MIEPBOTO YPOKA MOKHO BBIIIOJIHUTH 3a-
nmanaus Ne 1-7 u3 yueOHHKA.

3apanme Nel. Kaxaplii ydeHUK B CBOEH TETpaau JOJIKEH MOCTPOUTH MPOU3-
BOJIBHBIA YTOJI, JUI KOTOPOTO 3aT€M CTPOSTCS CMEXHBIE W BEPTUKAIbHBIC YTIIBL.
BrimonHss mocTpoeHus, ydammiics NOKEH YMETh OOBSCHUTH BCE CBOM JIEH-
CTBUS. 3aTeM KJIacc JISNUTCS Ha TPYIIIbI, ¥ OCTaIbHBIC 3aJaHsI BBITOIHSIIOTCS Ha
3apaHee MOJTOTOBICHHBIX pad0UNX JTUCTAX.

3ananue Ne 7. Llens 3aganus: 1o 3aJaHHOMY PHCYHKY OTIPE/ICIIHTh:

a) yroin, BepTukansHeiii ZAOB — 310 LZEOD;

6) yron, cmexnpiiit ZCOB — ato ZCOE nwmm ZBOK. Bo3moxHO, 9TO TIpH
OTIpe/IeTICHNH CMEXHOTO YIVIa y JIeTell BOHHKHYT TPyAHOCTH. OmUO0YHO OHU




MOTYT YKa3aThb B KauecTBe cMeXHBIX yroB ZCOD, ZAOB nmu ZDOE. YTto6s1
n30exarh OIMUOOK, yUUTEIb 00s3aTEILHO JIOJDKEH HAIIOMHHUTH AETSIM, YTO CyMMa
CMEXHBIX YTIIOB Beeraa pasHa 180°;
B) yroi, cmexHbii LAOK 310 ZAOC nimn ZKOD;
r) yroiu, BepTukaibheiii ZAOE sto ZBOD;

o) ymibl, cmexnsle ZDOK sto LZAOK wunm
ZCOD, u yron Beprukansubiii Z/DOK sto ZAOC; A

e) ecmm ZAOB =35°u ZCOD = 65°, To
/DOE =35°, ZAOK = 65°,
ZBOC = 180° — (35° + 65°) = 80°, ZEOK = 80°.

Bropoii ypok. dopma paboTel — B rpynmax. PexkoMeHIOBaHBI 3aJaHHS

Ne 8—12 u3 yueOHuUKa.
3aganme Ne 9. [lpu pemieHun Haj0 UCONIB30BAaTh CBOMCTBO PABEHCTBA BEPTHU-
KaJbHBIX YIVIOB, MOJIYYCHHBIX MPU NIEPECEUCHUH JIBYX MPsIMbIX. T.e. OHU JIOJIKHBI
YMETh JIefaTh cienyloume BoiBoabl: L1 = /3 = 240° : 2 = 120°. £2 u L4 sBns-
FOTCS CMEKHBIMU K HUM: £2 = /4 = 180° — 120° = 60°.
OTtBet: 60° u 120°.

3aganusa Nel0, 11 u 12. [Ipu pemeHnn 1aHHBIX 3aJaHUH YYEHUKH YIIyqIIaroT
HAaBBIKM PELIEHMS 3a/1a4 C TOMOIIBIO YPaBHEHHUN. 3aJaHUsl pacCIIPEAEIIIOTCS MEX-
Iy rpynnaMu. Kaxxnas rpynmna npeacTaBisieT cBo€ pelieHne, KOTopoe 00cyKaaeT-
sl C IPyTHMU TPpyIIaMH.

3ananme Nel12. 0) Jlns onpenenenus ZKON K
HaI0 MOMHUTH, uTo ZMON = 180°:

45 —x+ 125+ 2x =180 (45 - x)° (125 + 2x)°
x=180-45-125

- M 9) N
x=10.

ZMOK =45-10=35°, ZKON =125 +2-10 = 145°.
OtBer: ZKON = 145°, /MON = 35°,

B kauecTBe TBOPYECKOI'0 IMPUMEHEHUA PCKOMCHAYCTCA BBIIIOJIHCHHUE 3a/ia-

Husa Ne 13, KOTOPOE JOIKHO OBITH BBIMOJIHEHO WHAMBHIYATBLHO KaXIbIM YUYCHU-
KOM.
3ananume Ne 13. a) [lyist penieHus: COCTaBUM CXEMY.

3Hasg, 4YTO pa3HOCTh

yriioB paBHa 40, nme- x+x+40=180 .

eM: x=170 180
Otger: 70° i 110° +40°




O000menns 1 BBIBOABLI: YUUTENh 0000I1aeT MHEHUS O TOM, KaK MOCTPOUTh
1 OIPEJICIIUTD BEIMYMHY CMEKHBIX M BEPTHKAJIbHBIX YIJIOB.

OunenuBanue

e IlpumeHnenue

YpoBHHU

| 11 11 v

Crtpout cMmexxHbie v || CTPOUT CMEKHbBIE TBopuecku
BEpPTUKAJIbHBIC YIIbI, | U BEPTHKAIbHBIC || CTPOUT CMEKHEIE
HO 3aTPYIHSIETCS HAl- | YIJIbI U HAXOAWUT || U BEPTUKAJIbHBIC
TH WX BEJIMYUHEI. HMX BEJIUYMHEI. YIJIBL.

C TpyaoMm CTpouT
CMEXKHBIE H Bep-
THKAJIbHBIC YTIIBI.

Ypok 3. [MoctpoeHue TpeyronbHUKA
(y4eOHUK, cTp. 138)

Cranpaprt: 3.1.2. CTpouT TpeyroiabHUK MO CTOPOHE U MpWIIEKAIIUM K Hel
yIlIaM, a TakKe OKPYKHOCTB TI0 PaUycCy.
Pesyabrart 00yueHnust:
CTpouT TpEyroJbHUK IO CTOPOHE M MPUIICKAIINM K HEH yriam.
®opma padoOThI: KOJUIEKTUBHASA U B TpyIIax
MeToabl padoThi: MO3roBas araka, 00CyXJIeHHEe, COPEBHOBaHHE
Pecypcbl: yueOHUK, paboune JIMCThI, TPAHCIIOPTHP, TUHEHKA, IUPKYIIb
https://youtu.be/VcNXMkem6hg

Xop ypoka

ITocranoBka npobJembl: KaxoMy y4eHUKY IIpeasiaracTcs B TETpaayu Hauep-
TUTb NPOU3BOJIBHBIM TPEYTONBHUK. YYalliecs: CTPOST TPEYTOJIbHUKN M ITOHUMa-
0T, YTO KaXIbI U3 HUX MOCTPOWI TPEYTOJbHUK C MPOU3BOJIBHBIMU CTOPOHAMHU
u ymiamu. M3 Kypca MareMaTHKH MSTOTO Kiacca ydaliuecs yXe yMEIOT CTPOUTh
TPEYTOJIBHUK 110 ABYM CTOPOHAM M yIily Mexay HUMHU. OHU BCHOMHHAIOT MOCTIe-
JIOBaTEJIbHOCTD NOCTPOCHHS TAKOTO TPEYTOJbHHKA.

Hccaenoparennbekuii Bonpoc: Kak MOXXHO IOCTPOUTH TPEYTOJIBHUK 110 CTO-
POHE U IByM IPHISKAIINUM K HEH yriam?

IIpoBenenne ucceoBaHusl: YUEHUKH ACIATCA Ha rpynnsl. Kaxnas rpynna
001yMBIBa€T BOIIPOC, BHICKA3bIBAET CBOE MHEHHE. YUUTEIb IPH IIOMOIIN HaBOAS-
IIMX BOIIPOCOB IBITAETCS HAPABUTH MX AJIS1 HAXOXKICHUS BepHOTO peuieHus. Ha-
pUMep, KaKOH 3JIEMEHT TPEYToJIbHUKA HAl0 MOCTPOUTH NepBbIM? Kak 3T0 MOXKHO
caenarb? YTto Hazmo crenarb, YTOObI Ha NPSMOHN IIPH MOMOILU LUPKYJISI OTJIOKHUTh
orpe3ok? u T.4. Takum 00pazoM, IPyIIIbl ONMPEACISIIOT IPABUIIBHBINA My Th IS [O-
cTpoenus. [y mpuMepa npeasaraeTcs HOCTPOUTh TPEYTOJIbHUK € 331aHHBIMH U3-
MepeHusimu AB = 4 cm, ~A = 30° ~B = 70°. 3atem Kaxxaas rpyIia CTpOUT TOT
TpeyrobHUK. PaboTa Kax 101 rpynnsl 00Cy 1aeTcs U OLICHUBACTCS.




[Tocie yero rpyIinel MOTYT BBITIOIHHUTG 33J[aHUS U3 yUSOHHKA.

3amanme Ne3. - A=90°, ~C=30°uAC = 2,8 cm. [loctpoum Tpeyroisuuk ABC:

1. Ha npsimoit d otknaneiBaercs orpe3ok AC = 2,8 cMm;

2. Yepes TOUKY A MEPHCHIUKYISIPHO MPSIMOU d TPOBOUTCS TIpsiMast 711,

3. [Ipu momomnwm Tpancmnoptupa u3 BepiiuHbl C Ha cropore ayda AC OTKIIaJbI-
Baetrcs yrou B 30°;

4. Cropony yrna ACB npoaomxaroT 10 IepeceueHus ¢ IpsiMoii m B Touke B.

[Tomryuennstit TpeyronsHUK ABC 1 ABIsI€TCS HCKOMBIM TPEYTOJbHUKOM.

J

. d

N

B 4
O0001enus u BeIBOABI: EME pa3 moBropsieTcs u 00001aeTcst ociIe0Bareib-
HOCTb OCTPOEHUSI TPEYTOJIBHHUKA 110 CTOPOHE U IBYM MPHIIEKAIINM K HEH yIJIaM.
OuenuBanue
e IlocTpoenue

YpoBHH
| 11 11 v
YactuuHo cTpo- | CaMoCTOATENBEHO
C Tpyzom cTpouT JleMoHCTpUpYET TH0-
UT TPEYTOJBbHUK || CTPOUT TPEYTroJib-
TPEYrOJIbHUK MO KOCTh U TOYHOCTB IIPH
10 CTOPOHE U HUK 110 CTOPOHE
CTOPOHE U JIByM MOCTPOCHUH TPEYTOJIb-
. JIBYM TpHJIe- U JIBYM IIpHJIe-
MIPUJISKAIINM K He . - HUKa 10 CTOPOHE U JIBYM
JKallUM K Heil JKalUM K Hel
yIlIam. MPUIICKAIINM yIJIaM.
yIJIaM. yIJIaM.

Ypoku 4-6. BzaumHoe pacnono>keHue npamoi
U OKPYIKHOCTHU
(y4eOHUK, cTp. 139)

Cranpaprsl: 3.1.1. JleMoHCTpUpYET 3HaHHWE B3aHMMHOTO PACIIOIOKEHHs Ha ILIO-
CKOCTH TIPSIMBIX, IPSIMOH ¥ OKPY>KHOCTH, JIBYX OKPYKHOCTEH.
3.1.5. OmpenensieT B3aMMHOE PACIIONIOKEHUE TPSAMOM U OKpPYHKHO-

CTHU Ha IJIOCKOCTH.

Pe3yabrar 00y4yeHus:

JleMOHCTpUpYeT 3HaHMs II0 IIOBOJY B3aUMHOIO PACIOIOKEHHS HPSMOH U

OKPY>KHOCTH.

OmnpenensieT Ha MIOCKOCTH B3aUMHOE PACTIONOKEHHE TIPSIMOA U OKPYKHOCTH.
®opma pabdOThI: KOJUIEKTUBHAS U B IPyIIIax



MeToabl paboThi: MO3roBas araka, 00CyXIeHHE
Pecypcesl: yueOHUK, pabodune JIUCTHI, TPAHCIIOPTHD, JINHEHKA, IINPKYITh
https://youtu.be/-ZlipIBCbDs

Xop ypoka

IlepBoiii ypok. IlocTanoBka npodiaembl: Yuurtenb 3a1aét Borpoc: «Kak mo-
TYT pacroyiaraTrbcs OTHOCUTEIBHO APYT Apyra mpsMas U OKPYKHOCTB?». Ydarue-
Csl MIPUBOIAT PA3JIMYHBIE TPUMEPEL. B pe3ynbrare yCTaHABIMBAETCS, YTO CYyILEC-
TBYET TPHU ClIydash B3aHMHOTO DPACIOJIOKEHUS TPSIMOW M OKpyKHOCTH. Bce Tpm
Cilyyasi IOJKHBI OBITh NPOMJUTIOCTPUPOBAHbI pUCyHKaMH. VX MOXHO MpoOCTO Ha-
YEepTUTh Ha JJOCKE, a MOYKHO MIOKa3aTh Ha HKpaHe MpH MOMOIIU npoekTopa. Ha nep-
BOM ypOKE paccMaTpHUBAETCs Cydaii, KOIja mpsMasi He IepecekaeT OKpYKHOCTb.

HccaenoBarenbekuii Bonpoc: Kak MOXHO M300pa3uTh MpsMYIO M OKPYK-
HOCTB TaK, YTOOBI OHH HE TTepeCeKanch?

IIpoBenenne mcciaenoBanusi: Ha mepBoM ypoke paccmarpuBaeTcs Cllydai,
KOTJa MpsiMasi U OKPYXKHOCTb HE MepeceKaroTcsl. 3alanus U3 yueOHHKa pacipesae-
JISIOTCS. MEXKIY TpYIIaMu.

3aganue Ne 5. D1o 3amanne peKOMEHIYETCS TSl MHAWBUIYATHFHOTO BBITIOHCHHS.
Kaknprii yyamuiicss MOXKET HaYePTUTh PUCYHOK, COOTBETCTBYIOLIMI YCIOBUIO, ITPO-
BECTH COOTBETCTBYIOILME U3MEPEHHUS U CPABHUTB HIOJTyIEHHBIE PE3ybTaThl (puc. 1).

Bropoii ypok. Ha 3toM ypoke paccmarpuBaeTcs Ciry- A
yaii, Korjia TpsiMasi KacaeTcsi OKPYKHOCTH. ITO MPOHUCXO-

JIUT TOTZA, KOTZa Y HUX €CTh €IMHCTBCHHAs O0LIast TOUKa.
VY4eHUKH Ha JIOCKE MPOBOIST HECKOIBKO KacaTelIbHBIX
Ul OKpYyKHOCTH. PaccmarpuBaercst Bompoc: «UTo MOX-

HO CKa3aTh O PACCTOSTHUU MEXy LEHTPOM OKPYKHOCTH H
TOYKOM, B KOTOPOI NpsiMasi KacaeTcst OKPyKHOCTU?». BrI- prcyHok 1
CITyIIMBAIOTCS MHEHUS YUAIMXCS U JIENIAETCS BBIBOJ, UTO

3TO PACCTOSIHUE PABHO pajycy okpykHOcTH ( cTp. 140, puc. 1).

Hccaenoparennbckuii Bonpoc: CKoIbKO 00MIKMX TOYEK MOTYT UMETh MpsiMasi U
OKPY’KHOCTb, €CITH OHH HE TIEPECEKaAIOTCs?

IIpoBenenue uccnenqosanusi: PaccmarpuBaercst cirydail, Korga OKpyKHOCTb U
npsiMasi UMEIOT OJIHY OOLIYI0 TOuKy. M300paskeHnst pucyloT Ha JOCKE MM MOKa3bl-
BAaIOT Ha DKPaHE IPU MOMOLIM MPOEKTOPa. MOKHO HAYEPTUTh OKPYKHOCTh U OTMeE-
TUTD JII00Y10, HE MIPUHAUISKAIIYIO €l TouKy. Uepes 3Ty TOUKY IIPOBECTH MPAMYIO
TaK, YToObl OHa Kacajach OKpy:KHOCTH. Kak BHIIHO, Takasi Touka OyleT eAMHCTBEH-
HOH. Jlajiee yTOuHsEeTCs BOIIPOC, CKOJIBKO BOOOILE MOXKHO ITPOBECTH MPSIMBIX, Kaca-
FOLINXCS OKPY’KHOCTH.

Bemonasrores 3aganns Ne 1-5 u3 yueOHMKA.

Tpertuii ypok. Ha 3ToM ypoke paccMarpuBaeTcsl cilydaid, Korja mnpsimasi nepe-
CEKaeT OKPYKHOCTb. ISl WIITIOCTpallui MOYXKHO HAa4epPTUTh OKPYKHOCTb U IIPO-
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BECTH 4epe3 He€ HECKOIbKO MpsiMbIX. [10 pUCYHKY yCTaHaBIMBAETCS, CKOJIBKO 00-
IIUX TOYEK UMEET OKPYKHOCTD U MpsiMasi IPU MepeCceUCHUN.

Ecnu nipsimast 1 OKpy>KHOCTb UMEIOT JIBE OOIIME TOYKH, TO TaKasl MpsMasi Ha3bl-
BAETCS CEKYILEH.

3areM yyamuecs JODKHBI BCTIOMHUTH, KaK HA3bIBACTCS YACTh MPSIMOM, KOTO-
pas HaXOIUTCS BHYTPH OKPY>KHOCTH. M3 Kypca MaTeMaTuku MATOTO Kjiacca JETH
YK€ 3HAIOT, YTO 3TOT OTPE30K Ha3bIBAETCS XOPOH.

Yuurens 1a€T 00bsSICHEHHE CBOMCTBA XOP/Ibl, KOTOPOE 3aIUCaHO B YUCOHHKE.

CaoiicTBo: Eciiu MMerTCs JBE MEPECEKaroIUecss XOpbl, TO MPOU3BEICHUS
OTPE3KOB, MOJIYYSHHBIX [TPH [IEPECCUCHHUH, PABHBI:
AK - BK =CK - DK
3anmanus u3 ydyeOHUKa, IPETYCMOTPEHHBIE U 3TOTO YPOKa, MOTYT OBITh BBI-
MOJTHEHBI B TPYIIAX WK Mapax.

3ananue Ne 1. B aToM 3a/1laHuM HaJI0 HAYEPTUTh OKPYKHOCTh PaInycoM 3 cM
¥ TIPOU3BOJIEHYIO XOPy. 3aTeM TpeaiaraeTcsi pacCMOTPETh Pa3iIHIHBIE MOJIOXKE-
HUS OTOH XOpABl OTHOCHUTEIHHO PACCTOSTHHA IO IIEHTPa OKPYXKHOCTH. B pe3yinb-
TaTe JIeTH JOJDKHBI C/IeaTh BBIBOA, YTO JJIMHA XOPHbI MPHU YIAJeHWH OT LEHTpa
YMEHBIIIAeTCS, a TPU MPHOMIMKEHHH K LEHTPY OKPYKHOCTH — YBEIHMYUBACTCS.
Xop/a, KoTopasi UMeeT caMylo OONBIIYIO JJTMHY, Ha3bIBaeTCs ArnaMeTpoMm. Ha ato
HaJI0 00paTUTh 0CO00C BHUMAHHUE.

3ananusa Ne 2. Vicnionb3ys cBOMCTBa XOp/I, UMEEM: B
a) AM =9 cm, AM - MB =CM - DM C
MB =12 cwm, 9-12=8-DM

N |

DM =? ’ D

O0600mennss 1 BbIBOALI: OO0OIIAIOTCS MHEHUSA O 3-X CIIy4asX B3aUMHOTO
pacIoNoKEeHUsI IPSIMOI U OKPY>KHOCTH.

OuenuBanue
* HN3o0paxkeHue

YpoBHU
I 11 111 v
Yerko Kitac-
3arpymHsieTcs IIpaBunbHO
He o xonna noxu- cupuuupyer
IIPU OIIPENEICHUN IIOHUMAET B3a-
MaeT B3aUMHOE pac- B3aUMHOE
B3aMMHOTI'O pacIio- . || IMHOE pacmoIo-
. || monokeHue npsiMoit . pacronoxeHue
JIOKEHUSI IPSMON 1 KEHUE MPSIMOH U
1 OKPY>KHOCTH. OKPYKHOCTH U
OKPYXHOCTH. OKPYXHOCTH. .
IIPSIMOA.




He moxer u3o- MosxeT n300pazuts || CamocrositensHo | YeTko n3zobpa-
Opas3uth cilyuyad | HEKOTOpbIE CIydau | M300paxaeT B3a- | *aeT B3aUMHOE
B3alMHOI'O PAaco- | B3aUMHOIO PAacHo- | MMHOE PacIoJo- | PacHOJIOKEHHE
JIOKEHUSI IPSIMOM U || JIOKEHUSI IPSIMOM U || )KEHHE NPSMOU U | OKPYKHOCTH U
OKPYKHOCTH. OKPYKHOCTH. OKPYXHOCTH. MIPSIMOIA.

Ypoku 7-9. BzaumHoe pacnono>keHue gBYX OKPY>KHOCTEN
(y4eOHUK, cTp. 142)

Cranpaprt: 3.1.1. JleMoHCTpHpYeT 3HAHWE B3aHUMHOTO PACIIONIOKCHHS Ha IIIO-
CKOCTH TIPSIMBIX, TIPSIMOU ¥ OKPY>KHOCTH, JIByX OKPY>KHOCTEH.

Pe3yabrart 00yueHnusi:
JeMoHCTpHpYyeT 3HaHHUS O B3aMMHOM DPACIIOJIOKEHUH OKpPYKHOCTEH
MIPY ITOMOIIN U300pasKeHUSI.

®opma padoThI: KOJUIEKTUBHAS U B TPyIIIax

MeTtoapl padoThI: MO3TOBas aTaka, 00CyKICHUE

Pecypcwbl: yueOHUK, paboure TUCTHI, TPAHCIIOPTHP, JINHEIKA, INPKYITh
https://youtu.be/j-w_mzUejMk

Xop ypoka

Jlns u3ydeHus 3Toil TeMbl OTBOAUTCS TpU ypoka. Ha kaxkqom U3 HUX paccma-
TpPHUBAETCS OJIUH U3 CITy4YaeB.

ITocTanoBka nmpodJaemsl: [ onpeneneHust B3aMMHOTO PACIIOIOKEHUSI JBYX
OKPY>KHOCTEH MOYKHO HCIIOJIb30BaTh KOJIbIIA. Y YEHUKH MOTYT PacloOJIOKUTh UX Ha
naprax, IoJIy4uB pas3jJudHble cilydad. MOXKHO PacCIpOCUTh YYEHUKOB O PACCTOSI-
HUU MEXy IEHTPaMU OKPY)>KHOCTEH B KaXKJIOM OTJENbHOM ciy4ae. [Ipu momonu
YUUTEIs] U300pa’keHUs JaHHBIX CIIy4JaeB MOSBIISIFOTCS Ha JOCKE.

HccaenoBarenbekuii Bompoc: Kak m3o0pakatoTcsi iBe HemepeceKaronecs
OKPYXHOCTH?

Oobsicuenne yuurens: [locne Toro kak OyayT BBICIYIIaHBI BCE MHEHUS yda-
HIUXCSl, YUUTENb JaET nogpoOHOe 0ObsICHEHHE CiIy4dasi, KOrAa OKPY>KHOCTH He I1e-
pecekaroTcsi. BBoOUTCS MOHATHE KOHLIEHTPUYECKUX OKpykHOcTeH. [losicHstorces
UX 0COOCHHOCTH.

Henepecexaiowuecs oxpyscnocmu Konyenmpuueckue
OKPYICHOCIU




IIpoBenenne uccaenoBanusi: B TeueHne ypoka peKOMeH]IyeTCsl BBINOJIHUTH
3amanust Ne 1-6 u3 yueOHuKa. BeImomHs0TCS 33/1aHUsI B TPyIIIax.

3ananmne Ne2. a) TommuHa 3aMITPUXOBAHHOTO HA PUCYHKE KOJIBIIA, KOTOPOE
MOJIyYHUTCSI U3 IBYX KOHLICHTPUYECKHUX OKpYKHOCTEH ¢ paguycamu 10 cm u 7 cwm,
paBHa pa3zHOCTH paauycos: 10 —7 =3 cm.

3apanue Ne3. Jlnsg Toro 4ToOBl OJJHA OKPY)KHOCTh HaxoAMJach BHE JIPYTOH,
HauMeHbllIee HaTypaJlbHOE 3HAYEHHUE PACCTOSHUS MEXKIY LIEHTPaMHU OKpYKHOCTeH
C pajuycamMu 5 1M U 4 M JTOJDKHO ObITh paBHO 10 M.

Bropoii ypok. Ha 3TOM ypoke paccMarpuBaeTcsi ciiydail, Koraa OKpYKHOCTU
KacaroTcs Apyr napyra. s uccinenoBaHus mpeaycMoTpeHsl 3ananus Ne 1-5 u3
y4eOHMKa Ha cTpaHule 143.

Tpetwnii ypok. B Teuenue sToro ypoka uccieyeTcsi B3aMMHOE PACIIOIOKEHHE Tie-
PpECEKaIOUMXCsl OKPYKHOCTEN U BRIMOMHSIOTCA 3a1anust Ne 1-6 co crp. 144 yueOHuKa.

O0001eHNs ¥ BHIBOJABI: YYHUTEIh MOJABOIUT UTOT M3ydeHHOTOo. [loBTOpSIOTCS
Cllydyad B3aUMHOIO PACIOJIOKEHUS IBYX OKPY)KHOCTEH M OCOOEHHOCTH KOHIIEH-
TPUUYECKHX OKPY>KHOCTEH.

OueHuBanue

* MN3zobOpaxenue

YpoBHu

I I

He moxert

I v

H3o0pakaeT He-

n300pakaTh
B3aHMHOE pac-

TIOJIOKECHUE NBYX

KOTOpBIE CITydan
B3aUMHOTO PacIoio-
KEHUSI IByX OKPYXK-

CaMOCTOSITETHHO
n300pakaeT B3auM-
HOE PaCIOJIOKeHNE
JIByX OKpPY>KHOCTEM.

Yerko kaaccuuiu-
pyer 1 u3o0pakaer
B3aUMHOE T0JIOXKE-
HUE OKPY>KHOCTEM.

OKpY>KHOCTEH. HOCTEH.

Ypok 10. fyra. LleHtpanbHbiv yron
(y4eOHUK, cTp. 145)

Crangapr: 3.1.4. 3HaeT 5/IeMEHTHI OKPYKHOCTH M Kpyra (XOpja, CErMEHT,
CEKTOp, LICHTPAIBbHBIN YToJ) U IPUMEHSIET X CBOWCTBA.
Pesyabrar 00y4yeHus:
IIpuMeHsieT cBOMCTBA LIEHTPAIBHOTO YIvIa.
®opMma padoThl: KOJJIEKTUBHAS
MeTobl paboThi: MO3roBas araka, 00Cy X IeHHE
Pecypcebr: yueOHMK, paboune IMCTh, IMHEeHKa, THPKYIIb https://youtu.be/l4goy 2 B 0

Xop ypoka
B Hauasie ypoka yuuTens NpeuiaraéT HauyepTUTh OKPY’KHOCTh POU3BOJIBHOIO
paauyca U OTMETUTh Ha HeH Touku A u B. BMecte ¢ yyamuMucs yTOUHSIOTCS 10-
HATHUS paauyca, TuaMeTpa, XOp/bl, TOYEK Ha OKPY>KHOCTH.
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OobsacHenne yunressi: Ha mocke ueptar okpyxkHocTh. Ha Hell orMeuarotcst 1Be
TOuKH. HacTh OKPY>KHOCTH MEXKIY STUMU TOYKaMU OOBOIUTCSI KPACHBIM LIBETOM (JUIs1
JYYIlIEro BOCHPUATHS Marepualla >KelarellbHO MOATOTOBUTH IMPE3CHTALUI0 B IIPO-
rpamme Power Point).

A A
m A
m
Puc.1 B B —/\
n n ayra B

ITonyuyuBmmMecs npyu 5TOM KpPUBbIEC HA3bIBAIOTCS AYTAMHU U OTMEYAIOTCS TaK:
ARB u AWB. A

3areM yuWTeNb IpeJlaraeT Ha IPOU3BOJIBHON
OKpPY>KHOCTH OTMETHUTH TOUKH A U B u coenuHuTh NX
¢ neHrpoM. IlomyunBmmiics mpu 3TOM yrojl Ha3blBa-
€TCSl HEHTPAJIBHBIM YIJIOM.

IlenTpanbHbIH
yroa

ﬂO CBCACHUSA YUCHHUKOB NJOBOAUTCH, YTO BCINYHNHA Puc. 2

JTAHHOTO YIVIa U TpajycHasi Mepa JIyTH, Ha KOTOPYIO OIHMPAeTCs JaHHBIN yTroJl, paB-
Hel: ZAOB= AmB.

HyxHo o0paTuth 0co00¢ BHHMaHHMe Ha cieAylolme MOMeHTbI: OueHb Bax-
HO, YTOOBI yUaluecs MOHSIIH, YTO BeJIMYHHA IyT'H PaBHA BEINYMHE COOTBETCTBYIO-
LIEro 3TOH Jyre LEeHTpaabHOro yria. Emé Hano oOparuTh BHUMaHKUE YJaluXCsl Ha
TO, UTO [IBE TOUKH Pa30MBAIOT OKPYKHOCTH Ha aBe ayru (AMB) u (AnB). Cymma
TpagyCHBIX Mep ATuX AyT paBHa 360° (puc. 1). 3ateM pekOMEHIYEeTCs BBITOTHUTD
3aaHusl U3 yuyeOHHMKA. YUMUTeIb MOXKET HOArOTOBUTH MO 33JaHHOM TeMme paboune

JIUCTBIL
O0001IeHNsT U BBIBOABI: YUUTEIb 0000IACT MOHATHS IyTH U IICHTPAJIBHOTO
yria.
OuenuBanue
e Ilpumenenune
YpoBHu
1 11 I v
Onpenensier PanronansHbIM
N C tpynom npu- CamocTosITeNb-
LEHTPATbHBIN . CII0COOOM TIpesi-
MEHSET CBOMCTBA || HO IMPUMEHSET
yToJi, HO HE N CTaBISIET U3YUCHHOE
LEHTPAITLHOTO CBOWCTBA ICH-
MOXET €ro CTPO- 0 EHTPATEHOM
yria. TPAJIBHOTO yIa.
UTh. yIIIe.
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Ypoku 11-12. [InuHa oKpy>XHOCTH
(y4eOHUK, cTp. 146)

Cranpaprsl: 3.1.4. 3HaeT >MeMEHTHI OKPYKHOCTH M Kpyra (XOpza, CEerMEHT,
CEKTOp, IEHTPaTBHBIN yT0JT) ¥ PUMEHSET UX CBOHCTBA.
3.1.2. CTpouT TpeyroJibHUK [0 CTOPOHE W MPUICKAIIUM K HEl
yIJIaM, a TaKKe€ OKPYHOCTB IO pajinycy.
Pesyabrar 00y4eHus:
CTpouT OKpPY)HOCTb IO 33JaHHOMY PaJInycCy.
Haxomut nnuny OKpy»KHOCTH.
®opMma padoThl: KOJJIEKTUBHAS
MeTosbl paboThi: MO3roBas araka, 00Cy X JIeHHE
Pecypcbl: yueOHMK, paboune JIMCThI, TPAHCIIOPTHP, THHEHKA, UPKYIIb
https://youtu.be/bJTlapkEPMQ

Xop ypoka

IlepBbiii ypok. IlocTanoBka npodJembl: B Hauane ypoka yuuTesnb NPOCUT
YUaIIUXCsl TOCTPOUTh OKPY>KHOCTH Pa3iIMYHBIX paguycoB. [JIMHY OKpYXHOCTEH
H3MEPSIOT MPH NOMOIIM HUTH. Il 5TOrO HUTH YKJIAABIBACTCS MO JJIMHE OKPYXK-
HOCTHU. 3aTeM JJIMHY HUTH U3MEPSIOT MPH MMOMOIIHN JIMHEHKH, U TOJy4YeHHBIH pe-
3yAbTaT AenaT Ha auameTp. llomydeHnHsle pe3yabTaThl 3alHCHIBAIOTCS Ha JTOCKE.
BelcnmymuBaroTcsl MHEHUSI y4HallMXCsl 110 JaHHOMY 3kcrepumeHTy. Kak BuuHo,
MHOTHE PE3ybTaThl O4eHb OJM3KH K 3.

T.e. npu JIeneHUH JUIMHBI IPOU3BOJIBHON OKPYXKHOCTH Ha IMaMeTp BCerna mo-
Jy4aeTcsi OTHO U TO K€ YNCII0, NPUOIM3UTENbHO paBHOE 3,14. DTO yKnco Ha3bIBa-
€TCsI UUCJIOM T.

HUctopuyeckne paxtbi: Yucmo [In (m) sBIsieTcs OTHOMIEHWEM JJTHHBI OK-
pyxHOoCcTH K AuaMeTpy. OHO IOJNIy4ywIO Ha3BaHHWE IO IIepBOH OyKBE cCJOBa
TEPIUETPOV, KOTOPOE B MEPEBOJE C IPEUECKOr0 O3HAYACT «UIMHA OKPYKHOCTH».
ByxBa 7 rpedeckoro andaBura npeBpaTHiach B CUMBOJI, KOTOPbIH MHOTIA Ha3bl-
BAaIOT TIOCTOSTHHOW ApXnMesa.

OOBIUHO B KHUI'aX II0 MaTeMaTHKE HCIOJIb3YyeTCsl CUMBOJ uucia m. B neil-
CTBUTEJIBHOCTU K€ 3HAYE€HUE 3TOr0 4KCjiIa MMEET MHOIO 3HAKOB M BpEMs OT
BPEMEHH pacCUMThIBaeTCs 3aHOBO. Hampumep, umciao m ¢ 65-10 3HaKaMu IocCie
3aIISITOM BBINIAUAT Tak: T = 3,14159 26535 89793 23846 26433 83279 50288
41971 69399 37510 58209 74944 5923.

B 2010 romy @abpummo bemmapa nmpu oMoy anroputMa YyTHOBCKHX HAIIEN
3HaueHne yucna ©t ¢ 2.699.999.990.000 3nakamu. Apxumen paccuuTai, 9Yro 3Hade-

1 10
HHUE YMCIIA T HAXOAWUTCS MEXKAY APOOSIMU 37 Hu 3ﬂ. B JIpeBnem Erunre ero 3Ha-

yeHue ObUI0 paBHO 3,1605, B BaBunone — 3§ , 3HAQUCHNE YHCJIa T TAK)KE BBIYMC-




nsum [tonemeti — 3,14166, uranssHien Jlazzapuan — 3,1415929 u Gubonaqum —
3,141818.

B XVIII Beke ObLIO BEIMHCICHO 3HaueHHE uunciaa © co 140 3makamu, B XIX
Beke yxe ¢ 500 3HaKkoB nocie 3anaTol. [Ipu momormy nepBoro KOMIbIOTEPA MOXK-
HO OBLIO paccumTarh 3HadeHne yucia 1t ¢ 2035 3HaKaMu MMoCIie 3arsiToH, Ha COBpe-
MEHHBIX KOMIBIOTEPaX MOXHO PACCUUTATH YUCIIO 7T C MUJLLTMOHAMU 3HAKOB.

HccnenoBarensekuii Bonpoc: Kak HailTH JUIMHY OKPY>KHOCTH?

IIpoBenenne uccienopanus: Ha mepBomM ypoke peKOMEHAYETCs! BHITIOIHUTH
3ananus Ne 1-9 u3 yueOnuka. @opmbl paboTsl — B rpymnmax. s paboTel HCTIONb-
3yI0TCS PabOYne JIUCTHI.

3apanue Ne5. U3 ¢dopmynsl UIMHBL OKPY>KHOCTH MOXXHO YCTAaHOBHUTH, UYTO
JUIMHA OKpPYKHOCTH HaxOIUTCS C pPaUycoM M JAMAaMETPOM B MPSAMO MPOIMOp-
HUOHAJIBHOW 3aBUCUMOCTH. W3 mpenpiayliux 3aJaHuid BHUJIHO, YTO BO CKOJIBKO
pa3 yBenuuuBaercsl (YMEHbLIAETCS) PaAnycC, BO CTOJIBKO XK€ pa3 yBEJINYMBACTCA
(ymeHbLIaeTCs) AJTMHA OKPYKHOCTH.

0) Eciam paguyc OKpyXKHOCTH YBEIMUYHUTCA B 3 pasa, TO AJIMHA OKPYKHOCTH
TaKXe yBeTUUUTCs B 3 paza. JKenarenbHo, 4TOOBI yualinecs: IpOBEPHIIH 3TH (ak-
ThI Ha KOHKPETHBIX MTPUMepax.

3ananue Ne 14. Ha paccrosaun 540 M xoneco caenaet 250 060poToB.

540 : 250 = 2,16 M (omuH 00OPOT, T.€. AITUHA OKPY>KHOCTH KOJIeca)

Tk.C=nd,tod=C:nt=2,16:3,14=0,68 M~ 1M

3aganme Ne18. OTH OKpYyKHOCTH HE IEpeceKaroTcs M He KacaroTcs. T.K. ux
paarychl COOTBETCTBEHHO PABHBI 5 CM, 6 CM U 7 CM, TO PaCCTOSIHHSI MEK/y LIEHT-
pamu OoJIbIIIE CYMMBI PaInyCOB JABYX JIFOOBIX OKPY>KHOCTEH.

O0001IeHNs U BLIBOABI: YUUTENb €€ pa3 HAIIOMUHACT, UTO PagnyC W THa-
METP HaXOAATCS B MPSMO NMPONOPLHOHAIBHON 3aBUCUMOCTHU € JUIMHOW OKPY>KHO-
ctu. IToBTOpsieT hopmyity 11t HAXOXKACHUS JUIMHBI OKPY>KHOCTH.

OuenuBanue

e Ilpumenenne

YpoBHu
I 11 111 v
3aTpyaHsieTcst Haxogut nnuny CamocrosTenbHo | CaMOCTOSTENBHO pe-
MPU HAXOXK- OKPYKHOCTH C MO- || peLIaeT 3aJa4u Ha | [IaeT OTHOCUTEIbHO

JACHUU NJINHBI MOIIBIO JOIIOJTHH- ([ HAXOXACHUEC JJIM- || CJIOXKHBIC 3a/Ja4l Ha
OKPYXHOCTHU. | TCIBbHBIX YKa3aHHﬁ. HBI OKPY?KHOCTH. [ JJHUHY OKPYKHOCTH.

3arpynHsiercs

CTpouT OKpyX- CaMOCTOsITETEHO
IIPU IOCTPOE- CaMOCTOSITEIIEHO U
HOCTB TI0 33/IaHHOMY | CTPOMT OKpYXK-
HUH OKPY>KHO- YETKO CTPOUT OKPYIK-
pajmycy ¢ TIOMOIIBIO|| HOCTB 10 3aJ1aH-
CTH TIO 33/1aH- HOCTb I10 PaHyCy.
YUUTEIIS. HOMY PajIycCy.
HOMY Pajiycy.
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Ypok 13. OceBas cummerpus
(y4eOHUK, cTp. 149)

Cranpapr: 3.2.1. CTpoUT TOYKY, CUMMETPHUYHYIO JJAHHOW OTHOCHUTEIBHO 3a-
JTAHHOM TPSMO# (0OCh CHMMETPHUN).
Pesyabrar 00y4eHus:
CTpouT TOUKY, CAMMETPUIHYIO TAHHON OTHOCHUTEIILHO 331aHHON MPSIMOH.
®opma pabdoThl: KOJUIEKTUBHAS U B TPyIIIax
MeToabl padoThI: MO3roBasi ataka, 00CYKIeHHE

Pecypcrl: yueOHUK, pabodne JTUCTHI, IMHEWKa, UTyIa, IUCT OymMaru
https://youtu.be/OmlefwXrWEA

Xop ypoka

ITocranoBka npoOsemsbl: B Hauane ypoka yuuTeslb IPOCUT ydallluxXcs Ha JIMCTE
OyMmaru rmpoBeCTH NpsIMYI0, EPETHYTh JIUCT MO STOU MPSMOM M IPOTKHYTh MITIOHN JI0-
Oyro TouKy Ha Jicte. JIMCT pa3BopadrBaroT, U CIEAbI OT MVl Ha YHUCTHIX CTOPOHAX
JIUCTA TIOMEYAIOTCS] TOUKaMH. Y YUTENh MTPOCUT 0003HAYUTH TOUKH (HarpumMep, A 1 B)
Y COEIMHUTH UX. BricmymmmBaroTcst MHeHUs ydanmxcsi 00 orpeske AB. Yuurens 00b-
SICHSICT, YTO TOUKU A 1 B cMMMETpHYHBI OTHOCUTENBHO JIMHUH CTHOA.

HccnegoBarenbekuii Bonpoc: Kak mocTpouTh TOUKY, CHUMMETPUYHYIO z[aH—
HOM, OTHOCHUTEIBHO TaHHOW MPSIMOIA?

Jlns mpoBeieHns: uccie0BaHusI MOYKHO B
BOCTIOJIH30BATHCS ANTOPUTMOM M3 y4E€OHH- A. °
Ka JJIs IOCTPOEHUSI CAMMETPUYHOM TOYKH.

IToctpoiiTe TOUKH, CUMMETPUYHBIE 1aH-

HBIM OTHOCHUTEJILHO NpsiIMOi a. O003HaubTe
MOJyYEHHBIE TOYKH OYKBaMH.

Y4uTens MOKET NOATOTOBUTH Pa0OUre JIMCTHI C aHATOTUYHBIMU IPUMEPAMHU.

O000menust u BLIBOALI: [10BOASI UTOTH, YUUTENb €IIE pa3 HATOMUHACT aJro-
PUTM OCTPOEHUS TOUKH, CAMMETPUUHON JAHHON TOUKE OTHOCUTENIBHO MPSIMOM.

OuenuBanue

e IlocTpoenue

YpoBHH
1 11 111 v
MoskeT noctpouts | MoxkeT mocTpouTs || PanuonanbHbIM
He moxeTt no-
TOUYKY, CAMMETPHUY- TOUKY, CUMMeE- CIIOCOOOM CTPOHT
CTPOUTH TOUKY,
HYIO0 OTHOCUTEIBHO | TPUYHYIO OTHOCH- || TOYKY, CHMMET-
CUMMETPUIHYIO . " .
MPSIMOM, HO 3aTPy- | TEIbHO IPSIMOU, PUYHYIO TaHHOU
OTHOCHTEILHO
. HS€eTCS B 00BsACHE- 0OBSICHSA CBOU OTHOCHTEJIBHO
MIPSIMOTA. . N
HHUSAX. JICHCTBHS. MPSIMOM.
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Ypok 14. KoHrpyaHrHbie ¢burypbi
(y4eOHUK, cTp. 151)

Cranpapr: 3.2.2. [lokaspiBaet, 4to ¢urypa, CUMMETpHUYHAs OTHOCHUTEIHHO
OCH CHMMETpPHH, KOHTPYIHTHA JTAaHHOM.
Pe3yabrar 00y4yeHus:
[Toxa3bIBaeT, YTO CUMMETPUUHBIE OTHOCUTEIBHO OCH (PUI'YPBI KOH-
I'PYIHTHBI.
®opma padoThl: KOJUICKTUBHAS U UHAUBUAYaIbHAS
MeTobl paboThi: MO3roBas araka, 00CyXJIeHHe

Pecypcenr: yueOnuk, UKT obopynoBanue, paboune JTUCTHI
https://youtu.be/C8aW7G7QiAA

Xop ypoka

Kaxnp1ii yaeHNK CKIIapIBaeT JUCT OyMard morojaM W Ha OJHOM M3 TIOJIOBHHOK
4epTuT M00yI0 Gurypy. Uepréx Hamo menarh Tak, 4TOOBI €T0 e/l OCTalICs Ha JIpy-
roil nosnoBuHe JucTa. JIMCT pa3sBOpauMBaIOT U MO CJIEAY HAHOCST JIMHUIO KapaHa-
nIoM. BeICiTymmBaroTcss MHEHUsI ydalluXcs O TOM, KaK PacrojioKeHa HCXOOHAs U
noJTy4eHHast (PuTypa OTHOCHTENBHO JIMHUY CTU0a, ¥ O CaMOM JIMHAHN CTHOA.

__—Ocb cummeTpun

/ /
// CumMeTpHyHbIe QUTYPBI
/ —

K \Konrpyanmue durypnr

Y4eHUKH NOKAa3bIBAIOT PA3JINYHbIE CUMMETPUYHbIE (PUIYpbI, IPUBOAAT pa3-
JUYHBIC MPUMEPBl (UTYp, CUMMETPHUYHBIX OTHOCHUTEIBHO OCH, KOTOpBIE OHH
BCTpEYaId B NPHUPOAE U ObITY. YUUTENIb MPOCUT OOBSICHUTH, YEM OTIUYAIOTCS
CUMMETPUYHBIE U KOHI'PY3HTHbIE (GUTyphl. OOCY)KIAr0TCSl OTBETHI yUaIUXCSl.

Yuurens 3apaHee MOMKEH IMOATOTOBUTH MPE3EHTAINIO C MPUMEpPaMH CHMMe-
TPUYHBIX W KOHTPYSHTHBIX (uryp. Ilpn momory HaBOASIIUX BOTPOCOB MPOBO-
JTUTCSI NCCIIEIOBAaHNE.

\ IRV
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KoHrpy3HTHBIe GHUTryphI (pabouHii AHCT)

damuiuga: Nmsa:

1. [loctpouTts urypy, CAMMETPHUYHYIO JAaHHOW OTHOCUTEIBHO MPSIMOIi:

¢ o

2. PackpacbTe KOHIpYIHTHBIEC (PUTypBl OAMHAKOBBIM LIBETOM:

3. O603HaYBTE TOUKH C JICBOU CTOPOHBI OykBaMu. [locTpoliTe TOUKH, CHMMETpPUY-
HbI€ JJAHHBIM OTHOCHUTEJIbHO JlaHHOW mpsmoi. IlociemnoBarenbHO COEIUHUTE
OTpe3KaMHU TOYKH, PACTIONOKECHHBIC 0 OAHY CTOPOHY OT MpsSMOi. UTO MOKHO
CKa3aTh O MOJYYECHHBIX GUrypax?
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O000menuss 1 BoIBOABLI: O000MIAIOTCS 3HAHMSA, TIOTYYEHHBIE O CHMMETPUY-
HBIX U KOHTPYJHTHBIX HUTypax.

OuenuBanue
e Ilpeacrasienue

YpoBHHu
I 1T 111 v
3arpymHsaeTcs Ompenenser CamocTosTeNb- PanmonansHBIM
B MOHUMaHUU KOHTPYSHTHOCTh HO TIOKa3bIBaeT | CII0COOOM KITacCH-
KOHTPYSHTHOCTH || (UTYp C TIOMOIIBIO || KOHTPYDHTHBIE | (UIMPYET KOHTpPY-
¢buryp. YUUTEIIS. Gburyps. SHTHBIC (DUTYPBI.

Ypok 15. Mposepbre cebs
(y4eOHUK, cTp. 153)

3aganus pazgena «l[IpoBeprre cebs» mpeaHasHAUCHBI ATl CAMOCTOSTEIBHOTO
pelieHusl.

IIpuMmepHasa TabAHIIAa KPHTEPHEB CYMMATHBHOTO
oleHHBaHHsA nmo VI pasmeay

z

HaBbiku

Pemraet 3a1aum, MCHONB3Ysl CBOMCTBA CMEKHBIX M BEPTUKAIBHBIX YIVIOB.

CTpouT TPEYTOIBbHUK M0 CTOPOHE M IBYM IPHJISKAIINM K HEH yIimaM.
OrnpenensieT B3aMMHOE PACIIONIOKEHUE MPSIMOM U OKPY>KHOCTH.

IIGMOHCTPI/IpyeT 3HAHHWA O B3AUMHOM PACIIOJIOXKCHUN OKPY)KHOCTCﬁ.

[TpuMeHsieT CBOMCTBO XOPJ.

HpI/IMCHSIeT CBOICTBa LOCHTPAJBHOTO YyTJIa.

3HaeT IeMEHTHl OKPY>KHOCTH M KpyTa (CETMEHT U CEKTOp), IPUMEHSIET
UX CBOMCTBA.

Haxomut nimmHy OKpy»KHOCTH.

OG0 |[ X ||| W|D [ =

CTpOoUT TOYKY, CHMMETPHUYHYIO JAHHOM OTHOCHUTEILHO JAHHOW IPSIMOM.
[Toka3wiBaer, uTo puUrypa, CHMMETPUYHASE OTHOCUTEIILHO OCH CHMMe-
TPUH, KOHTPYIHTHA JIAHHOM.

[
<
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Ypok 16. Maanoe cymMmMaTHBHOE OLl€EHHBaHHE IIO
VI pa3zaeay

1. Yier AOB n BOC cmexnbie. Onpenenute Bua yria BOC, ecnmm yrom AOB
TYIOH:
a) TyTIOi yroi; 0) OCTpHIif yrodm;
B) TIPAMOI1 yroi; T') pa3BEPHYTHIN YOI,

2. HOCTpOﬁTC YIJIbl CMCIKHBIC U BECPTUKAJIBHBIC JaAHHBIM. O003HaYETE 3TH YIJIbL:

a) \\ 0) B)

3. Haiinure BenuuMHy yriia, CMEXHOro ¢ yrioMm B 108°:
a) 100°; 6)90°; B) 72°% r) 50°.

4. OnuH U3 CMEXHBIX YIJIOB B 3 pasa 6osblie apyroro. HaiiquTte BennauHy 001b-
LIEro yria:

a) 45°; 6) 120°; B) 135°% r) 90°.

5. CymmMa AByX BepTHUKalIbHBIX yIIOB paBHa 220°. Hailigute rpagycHyro Mepy
CMEKHOTO yTJIa!

a) 55°; 0) 110°; B) 165°; r) 70°.

6. ITo pucynky HaimuTe X:

(x + 34)° x°

7. IMoctpoiite Tpeyronsauk ABC, ecnu < A = 50°, ~ B =30°, AB =3 cm:
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8. a) Hatigure DP, ecmu AP = 1,2 cm, BP=5,5 cm, CP =4 cMm: D

9. N300paszuTe BO3MOXKHBIE CIydad B3aWMHOTO PACIIONIOMKE- C
HUS TPSIMOM ¥ OKPY)KHOCTH:

. 1 .
10. Cexrop, coorBercTBytommii yrmy AOB, cocrasmisier 3 yacTh Kpyra. Halinure
BenMUnHy 1yTu AB.

B

A

11. Haiigute 1uimHy OKpY>KHOCTH € AMaMeTpoM 12 cM.

12. Haitnure pannyc OKpy>KHOCTH, €CiH €€ [miHa paBHa 135 cm (= 3).

13. [octpoiite Touky, cummerpuunyto | 14. [loctpoiite ¢urypy, HuCHIONB3ys
Touke M OTHOCHUTEIBHO NPAMOH a: CUMMETPHIO OTHOCUTEIBHO MPSMOH.

M
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Paszea VII. HBMEPEHHS. IIAOLIIAAL. OBBEM

(10 gacoB)
Kou-
Ne Tema Ypoxk BO
4acoB
1 EquHuns! 1ImHbL 1 1
2 M3mepenue miomanun 2-3 2
3 Kpyr. Cextop. Cerment 4 1
4 IImomans kpyra 5-6 2
5 IInomane NoaHOM MOBEPXHOCTU HMIMHAPA 1
6 Enuanter 06péma. O0BEM nuuHIpa 8 1
7 IIpoBepsre ceds 9 1
Maroe cymmaruBHoe onienuBanue o VII paznemny 10 1
Y4yennk:

3.1. Hccnedyem ceovicmea u NPU3HaKu 2eOMempuyeckux Queyp npu nomMowju 2eo-
MempudecKux NOCMpOoeHUtl, 8000OPANCEHUS U TIOSUUECKO20 CYHCOCHUSL.
3.1.4. 3HaeT sneMeHTH OKPY>KHOCTH M Kpyra (Xopja, CeTMeHT, CeKTOp, IIeH-
TPaJIbHBINA yTOJ) U IPUMEHSIET UX CBOHCTBA.
4.1. Ilonumaem eounuybl usMepeHUsl, UCHOAb3YEM PA3IUUHbIE UHCIMPYMEHMbL OISl
U3Mepenus.
4.1.1. [lornMaerT, KaK pe3ysbTaT N3MEPEHHS 3aBUCHUT OT eTMHHUIIBI U3MEPEHNUS
1 U3MEPUTEJIBHOTO NPHOOpa, U YUUTHIBAET 3TO IIPU U3MEPEHUU.

4.2. Ilpoussooum @vluucieHus: npu NOMOWU USMEPUTNETbHBIX U BbIYUCTUNETLHBIX
cpedcme.
4.2.1. BeruuciseT miomaan U 00bEMbI HEKOTOPBIX (DUTYP, TIPOBEAS U3MEPE-
HUSL.



Ypok 1. EguHuubl pnivHbi
(y4eOHUK, cTp. 155)

Cranpapr: 4.1.1. [TornMaeT, KaKk €TUHUIIA U3MEPECHUS 3aBUCHUT OT PE3YJIbTa-
TOB M3MEPCHUU W U3MEPHUTEIIBHOTO MPUOOpa, U YIUTHIBACT
9TO MPHU U3MEPCHUH.

Pe3yabrar 00y4yeHus:
ITonnMmaeT cBSI3B MCXKAY PpE3YyJbTaTOM HU3MCPCHUA U CAWHULIaMHU
HW3MEpEHus.

®opma padoThI: KOJUICKTUBHAS U HHANBUAYATbHAS
MeToabl padoThI: MO3roBasi aTaka, 00CyK/ICHHE

Pecypcsbi: yueOHMK, pabouue JIMCThL, uHerKa https://youtu.be/QY7-YQOZ 2¢g

Xop ypoka

IlocTanoBka mpodaemsl: [lpyu mpeoOpa3oBaHUM €IUHUI] JTUHBI YYaIUECs
y>K€ MOT'YT BBbIpa)KaTh OJHY COUHUILY uepe3 Apyryro. B mecrtom kimacce ypoBeHb
3aJJaHUN YCIOKHAETCS. Y YUTENb 33/1a€T HECKOJIBKO ITPUMEPOB Ha CIIOKEHHUE U BbI-
YUTAHUE €IUHULL JJINHEI.

Hanpumep, 3 am =...m; 100 m =... km; 0,6 M = ... 1M 4 T.1I.

HccaenoBarenbekuii Bonpoc: Kak 3aBUCUT pe3yabTaT U3MEPEHUSI OT €IUHULL
u3MepeHus’?

IIpoBenenne uccienoBanus: LlenecooOpa3HO MPOBECTH JTaHHBIN 3Tal B BHJIE
WH/IMBH]IyallbHOW pabOoThl. Ydaluecs 4acTo 3aTpyIHSIOTCS B IpeoOpa3oBaHUU
€IMHUIL JUTMHBI. YYHUTENb JODKEH MPopadoTaTh 3TH MOMEHTBI C KAXKIABIM YYCHHU-
KOM B OTACJIBHOCTH, YTOOBI BBIICHUTH YPOBEHb YMEHUS BBHIPAXKATh CAUHUIIBI U3-
MepeHus. [ 3Toro B yueOHUKE MMEIOTCS 3aIaHUs B JOCTATOYHOM KOJHYECTBE.
IToMuMO 3TOTO €CTh 3a/aHus, B KOTOPBIX HAJ0 YMETh BBIPA3HUTh CIUHUIIGI, a 3a-
TEM CJIOKHTBH MJIM BBIYECTH UX.

Hy:xHo o0paTuTh 0c000€ BHUMaHHE HAa CJEIYIOIIHEe MOMEHTHI: [Ipu BBI-
MOJTHEHUH TIPEo0Pa30BaHUil €INHUI] N3MEPEHNS YUCHHK JODKEH YMETh MPaBHIIb-
HO OIPEJIENINTh, KaK Oy/IeT BHIMOIHATHCS MTPeodpa3oBaHue: OT OONbIIEH eTUHHIIBI
K MEHbIICH WIH HA000pOT. B mepBoM ciiydae: BO CKOJBKO pa3 eIUHHIIA H3MEpe-
HUSl YMEHBIIIACTCs, BO CTOJILKO JK€ Pa3 yBeJIWuuBaeTcs e€ 3HaueHue. Bo BTOpom
Cllydae: BO CKOJIBKO pa3 €MHUIA U3MEPEHHsI YBEINYHBACTCS, BO CTOJIBKO )K€ pa3

yMeHblllaeTcsi e€ 3Hauenue. Hanpu- 3nauenue ysennunnocs B 1000 pas

Mep, TaK Kak MpH Mpeodpa3oBaHuH
KAJIOMETPOB B METPhI «EJMHUIIA B

1000 pa3 ymeHbLIaETCSA», TO 3HAYE- 7 KM 7000 M

Hue B 1000 pa3 yBenuuuBaercs.
JI1s HarISITHOCTH 3TO MOYKHO Tpe- V

CTaBUTb B BUJIC CXCMBbI TaK: Enunanna ymensmunacs B 1000 pas




Iloka3wiBas Ha KOMIIBIOTCPE I3TY CXEMY B ABUIKCHUU, MOXHO YBCJIHWYUTH HaA-
T AHOCTB pE3yJibTara.

3amanue Ne 1.

a) 0,023 kM =23 M; 0) 54300 oM = 5,43 kM™;
B) 925 M = 9250 am; r) 4067 M = 4067000 mm;
1) 0,00625 kM = 625 cm; e) 8863 m = 8,863 kM.

3ananune Ne2. [Ipu perieHnn JaHHOTO 3aJaHUS KEIATEIHHO, YTOOBI YUCHHUK
OOBSICHSII CBOU JIEHCTBHSL.

a) 5 kM = 5000 m; 0) 9,4 xm = 9400 Mm;
B) 0,53 Mm =53 cwm; r) 800 cM = 8000 mm;
1) 100,08 km = 10008000 cwm; e) 90,75 am = 9,075 m.

3ananmne Ne S, J[7s BEIYUCTICHUS yUaIIuecs TOJDKHEBI peodpa3oBaTh BCE €U~
HUIIBI B METPHI:

A)9xmM+6amMm+8MM+3mM+12ecm=9000Mm + 0,6 M+ 0,008 M +3 M +
+ 0,12 M =9003,728 wm;
6) I0mM+ 18 cMm+9IMm=1mM+ 0,18 M+ 0,009 m= 1,189 m;
B)72MM+ 100 am + 7 ecm = 0,072 M+ 10 M+ 0,07 m = 10,142 m.
3aganue Ne 6. D10 3amanne TpedyeT OT ydamuxcs 0coO0ro BHUMaHUS, Tak
KaK TpU MpeoOpa3oBaHUK OyIyT MPOM3BOAUTHCS JIOCTATOYHO JIOJTHE BBIYHCIIC-
Hus. Ero mienpb HampaBiieHa Ha pa3BUTHE BHIYUCIUTEIBHBIX HABBIKOB ydamuxcs. B

OTIIMYHME OT MPEBITYIIETO 3a1aHus 3/I1eCh 3apaHee yKa3zaHa €IUHHIIA JJTUHBI, de-
pe3 KOTOPYIO HAI0 BEIPA3UTh BCE OCTALHBIC:

a)27xMm+35MmM+ 8 oM+ 302 cm + 12 kM =27000 M + 35 M +
+0,8 M+ 3,02 M+ 12000 m = 39038,82 m
39038,82 ~ 39039 wm.

Bropoii ypok: B Teuenue ypoka Bbinonstorcs 3aganusi Ne 7-13 u3 yueOHuKa.
®opma paboThI — B IpyIIIax.

3apanne Ne 8. Ilpu pemenuun
PEKOMEHAYETCsS.  HCIOJIb30BaTh

8 M 46 cm
MOJIEJb:
I 2N\
I[HHHa KYCKa TKaHI/I 8 M 46 CM 4acCTh, OTpE3aHHas INIEPBOHAYATIBHO \ /
7 2
= 846 cm. Torma monoBuna — 423 5 5

cM. Eciim oT BTOpOH IOJOBUHBI



7
OTpe3aln g, TO 3HAYT OTPe3aly 423:9-7=329 cMm

Torna B Kycke octanocs : 423 — 329 =94 cwm. OtBet: 94 cm.

3aganue Ne 9. Pasmepsl nona 6 m u 50 am. Torpa miomanes: S =30 M2,

a

Pazmeps! koBpa 598 cm 1 4930 mm. Torna moniaab KoBpa: Smpa =29,4814 m>.
OrBer: Tak kKak S > S TO KOBEP MOKPOET MOJL.

a KoBpa’

3aganne Ne 13. [l HaXOKIECHUS I1€- ¢ 6em >

puMmerpa gaHHOW (UTYpH HAJO0 HAWTH
JUTMHY Ka’KIOW CTOPOHBI:

P=6+65+2+3+2+ Zow
+1+2+25=25cm 1 \

2,5 cMm

6,5 cm

65-(3+25)=1cm

3cm

OTtBeT: 25 cM = 250 Mm.

O0001IeHust ¥ BBIBOABI: YUMTENIb €LIE Pa3 YKa3bIBAECT HA CBSA3b MEXKIY pe-
3y/bTaTaMd M3MEPEHMSI M €IMHULIAMU M3MepeHHs, 0000LIaeT AeiCTBUS, BBIOTHSC-
MbI€ TIPH MPE0OPa30BaHUK SAMHUL] U3MEPEHUSL.

OueHnnBanue

e [lonumanue

YpoBHM
I I I v
WcneithiBaet Tpyd- | Yactuuno nouu- || [lonnmaeT u 00b- | UeTko kinaccudu-

HOCTH B IOHUMAaHWM || MACT, KaK CAWHUIIA || SICHICT, KaK a1~ MUPYET BIUAHUC
TOTO, KaK €aAMHHUIIa U3MCPCHUA 3aBU- HHUIIa USMECPCHUA CANHUIIBI U3ME-

HU3MEPCHHA 3aBUCHUT | CUT OT pE3yJibTa- 3aBUCHUT OT pPC- PEHUA Ha €T0 pe-
OT PE3YJIbTATOB M3~ TOB USMCPCHUS. 3yJIBTaTOB U3MEPC- 3YyJIbTarT.
MCpPCHMUH. HUA.

Ypoku 2-3. UsmepeHue nnowagu
(y4eOHUK, cTp. 163)

Cranpaprsl: 4.1.1. [loHnmaer, kKak eAMHUIIA U3MEPEHHS 3aBUCHUT OT pe3yJIbTa-
TOB M3MEPEHUH U W3MEPUTEIBLHOIO MPUOOpa, U yUUTHIBAET
9TO MPH U3MEPEHHH.

4.2.1. BpruucnsieT miomaan 1 00bEMbI HEKOTOPBIX (uryp, mpo-
BOJIsl U3MEPEHUSI.




Pesyabrar 00y4yeHus:
JleMOHCTpHUpyeT MOHMMaHHUE CBS3M pe3yabTaTa U3MEPEHUs OT eINHUI
U3MEPEHHS U U3MEPUTENBLHOTO Mprudopa.
Brruucnsier miomaan HeKOTOPBIX (GUTYp, MPEABAPUTEIBHO U3MEPUB HX.

®opma padoThI: KOJUICKTHBHAS U B TTapax
MeTonbI padoThI: MO3roBasi aTaka, 00CYK/ICHHE

Pecypcbl: yueOHHMK, paOoune JNHCTHI, MajeTka M3 MPO3PavHOro Marepuana,
HOXXHUIBL, THHEHKaA https://youtu.be/gj9DL8oXTm4

Xop ypoka

B nauane ypoka Haf0 3aHSATHCS] U3TOTOBJICHUEM MAJICTKU. Y YUTEIb HA IPEIbITY-
IIEM YPOKE COBETYET YJalMMCs IIPUHECTH BCE HeoOxoaumoe. Kaxkplii y4eHUK BbI-
pe3aeT Mo pasMepam TETPaTHOIO JUCTA IPSIMOYTOJbHUK U3 MTPO3PayHOro MaTepua-
na. Kaxxayro ctopony nensar
Ha KBaJIpaThbl CO CTOPOHOM B
1 cM (meneHne HAmO MPOU3-
BOAUTH C OONBIION TOYHO-
CTbIO). OTOT HMHCTPYMEHT

Ha3bpIBaeTcsl maneTkoil. OH

UCTIONB3YETCS ISl M3Mepe-
HUA TIomaaeid. Y4uTenb
OOBSACHSICT ydYaluMcs, Kak
MOJB30BAThCsl  MANCTKOU, U

Ha MpUMepe M3MepsieT ILIo-
maas GUrypsl.

VYueHuku napamu (MOX-
HO W HMHJMBHYaJTbHO) U3MEPSIOT MPH MOMOIIHM MAJCTKU TUIONIAH Pa3INnIHbIX
¢uryp Ha pabo4Mx JHCTaX, KOTOPbIe MOATOTOBMII YUUTEINb. DTH 3a/IaHUs JTOJDKHBI
OBITH UICHTHYHBI IPUMEpaM, KOTOpbIe IEMOHCTPUPOBAJ yuuTesb. HyxHo Takke
UCIIONIb30BATh 3aJaHusl U3 yueOHuKka. Ha nzyueHne aHHOHM TeMbI OTBOJHUTCS JIBa

ypoka

Hy:xHo o6paTuth 0c000€ BHUMAaHHeE HA CJIeYIOLIHe MOMEHTbI: IIPU HAXO0XK-
JEeHUU TUToany GUryp npHu MOMOIIN NaleTKH pe3ysbTaT U3MEPECHUS He SIBISIeTCS
TouHbIM. Ecnu rmiomaab HmEJIMKOM IOKPBITBIX MaJIETKON YyacTedl MOYKHO IoACYH-

TaTh TOYHO, TO TUIONIA/Ib HE MOJHOCTHIO TIOKPHITHIX YaCTEH MOJCYUTHIBACTCS MPH-
ONU3UTENBHO.



H3amepeHHe nmaomaau (pabouui AHCT)

dammms: Nwms:

1. HpI/I TOMOIIN MAJICTKU U3MEPHTC IVIOMIAaAN 3aJaHHBIX (I)I/II‘ypZ

w
5o

2. I/I3MGpI>Te Opu NOMOIIM MAJICTKU IJIomAaAb MPAMOYTOJbHOTO TPCYrOJIbHHKA.
Z[OCTpOﬁTe OTOT TPCYTOJIbHUK 0 HPSAIMOYTOJIbHUKA. I/ISMCpLTe CTOPOHBI MOy~
YUCHHOI'O MPAMOYIOJbHHMKA W BBIYHUCIUTE €ro IUIOIIAlb. P a3/ICJIMTC IOJYYCH-
HBIN PE3YyJbTAaT NOIoJIaM. CpaBHI/ITe IMOJIYYCHHBIC PC3YyJIbTAThI:

-

1. [Tmomane TpeyroapHUKA, HAICHHAS C
TIOMOILBIO MAJIETKH:

S =

1. [Tnouanp TpeyrojibHUKa, HalIEHHAs! C TIOMOLIBIO
TaJICTKH:

S =

2. [Tnowaab TpeyroyibHUKA, HAHAEHHAs ¢ TOMOILBIO
JIOCTPOEHHOTO MPSIMOYTOJIbHUKA!

S =

2. [Tnomans TpeyroiapHNUKA, HAWACHHAS C
TTOMOIIIBIO IOCTPOCHHOTO MPSMOYTONBHUKA!

S =




H3mepeHHe nmaomaau (pabouuii AUCT)

1. ITokpoiiTe 3amanHyI0 GUTYPY MPSIMOYTOJIBHUKOM TaK, YTOOBI MX TUIOIIA/IN CTa-
JIM OIMHAKOBBIMH. Bhrunciure mioimaas Gurypst (2 KIeTKU paBHbI 1 ¢M)

; i ﬂ
2
S=3cMm
S= cM2 S= cM2

2. JlocTpoiite NpsIMOYTOJIBHBIM TPEYTOJbHUK A0 NpAMOyroibHuka. Halimurte mo-
JIOBUHY IUIOLIAJN TOJIYYEHHOTO IMpsMoyronbHuKa. [lnomanp kakol ¢uryps

TIPY STOM TIOJTy4eHa?

S= cM S= cM2 S= CM2




O0001mennsi 1 BLIBOAbI: YUYHUTENb el pa3 coo0MIaeT 0 3aBUCUMOCTH TIPH U3-
MEpPEHHSIX TUIOINAAN PE3yIbTaTOB M3MEPEHUH OT SIMHUI] U3MEPEHHs U TPUOOPOB
HU3MEPCHUS, 3a0CTPACT BHUMAHUC YUCHHUKOB Ha BAXXHOCTH 3TUX MOMCHTOB.

OuenuBanue

* U3mepenue

YpoBHn
I 1 11 v
IIpaBunbHo u3Me- || U3mepsier momanu | M3mepsis, Haxo- || JleMoHcTpupyet
pSeT, HO 3aTPYIHS- | OTHOCHTENHHO MPO- || JUT IUIOMAAb. | TBOpYECKHE Me-

€TCsl IPU HAXOXK- CTBIX QUTYP. TOJIBI IPU U3MeE-
JICHUH TUIOIIA M. PEHUH IJIOLIA/IH.

C tpynom noanma- | Yactuuaao moamma- | Ilonmmaert, kak | YeTko kimaccu-
€T, KaK pe3yJibTa- €T, KaK pe3yJIbTaThl PE3YIBTATHI U3- (bI/II_II/IpyeT 3aBU-
ThI U3SMCPCHUS 3a- A3MEPEHUS 3aBUCST MCPCHU 3aBU- CUMOCTBb PE3YJIb-
BHCAT OT €/IMHUIL || o7 eqppui n3Mepe- | CAT OT CIMHMIL | TaTa M3MEpEHHS

W3MEPCHUS U M3 || yg i psviepurens- | M3MEPEHHA 1 OT CIHUIBI 1
MEPHUTETHHOTO HOTO IPHGOPa U3MEPUTEIBHO- | HHCTPYMEHTA
npubopa. ' ro mpuodopa. V3MEPEHHUS.

Ypok 4. Kpyr. Cekrop. CermeHr
(y4eOHUK, cTp. 160)

Cranpaprt: 3.1.4. 3HaeT 21eMEHTHI OKPYXKHOCTH W Kpyra (Xopha, CerMeHT,

CEKTOp, LIEHTPAIbHBIN YToJl) U IPUMEHSIET X CBOWCTBA.
Pesyabrart 00y4yeHus:

3HaeT AIeMEHTHI OKPY>KHOCTH U KpyTa, TPUMEHSEeT UX CBOMCTRa.
®opma padoThI: KOJUIEKTUBHAS U B TPyIIIax
MeToabl padoThI: MO3rOBasi aTaka, 00CYKIeHHE
Pecypcbl: yueOHUK, paboune JIMCTHI, TMHEHKA, TPAaHCIIOPTHP, LUPKYIIb
https://youtu.be/xZZGSRAA6dg

Xop ypoka

B nauane ypoka yuyeHUKaM MpeasiaraloT HauepTUTh KPYT, HA OKPYKHOCTH KPy-
ra OTMeTUTH ABe Touku A u B u mpoBectu panuycet OA u OB.

Yacte Kpyra, OrpaHHYCHHAs paanyCaMH, 3a- A
IITPUXOBBIBAETCS, KAK Ha PUCYHKE. YUEHHKH MO- ceKTop
TyT BBIPE3aTh 3Ty YaCTh HOXHULAMHU U OTAEIUTh §
OT Kpyra. OTO HamIIJHOE INPEICTABICHUE YacTH %

Kpyra. DTa 4acTb Ha3bIBAE€TCS CEKTOPOM.

Bo Bpemst oOBsicHEHHsI yuuTenb Na€T pas3iind-

HBIC 3aJaHMs IS MIPEACTaBICHNAS 9TOTO 3JIEMEHTa
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kpyra. OH HallOMUHAET YYaIIUMCSI, YTO CEKTOPAMU BBIPAKAIOTCS 4aCTU Ha KPYTO-
BOM Juarpamme.

MOXHO TONPOCHTH YYalIuXCs MOKas3arh B A CerMent A
Kpyre Xopy. Ydaluecs y’ke UMEIOT TIOHATHE O ’ é
XOpJie B OKPYXKHOCTH, TIO3TOMY 0€3 Tpy/a Moka- “‘&
YT XOp/Ly B KPyre M, HABEPHOE, CMOTYT TOHSATh B

U O0BSICHUTH CBOMCTBO XOp[ (OHO OyJeT aHayo-
THYHO CBOMCTBY XOpJ B OKPYXHOCTH). Y YHTENb
Ha JIOCKE YepTHUT Kpyr W Xopxay. OH yKka3pIBaeT Ha W300paKeHHE dJIeMEeHTa, KOTO-
PpBIN Ha3BIBAETCA CETMEHTOM U JTAET HEKOTOPBIE Pa3bsCHEHHUS:

CerMeHT

HccaenoBarensekmii Bonpoc: Kakue 0cOOCHHOCTH UMEIOT CEKTOP U CErMEHT
Kpyra?

IpaxkTuyeckas padora: Kimacc genmurcs Ha 4 TpyIIbl. YAATETh AT Kaxa0u
rpymre padodwii JIUCT ¢ N300pakeHUEM KpyTa M €r0 CeKTopa. YUEeHUKH JOJKHBI
TPAHCTIOPTUPOM HAWTH BENWYUHY IIEHTpaIbHOTO yria. MH(popManus o BenmninHe
yTIIa, COOTBETCTBYIOIIETO CEKTOPY, 3aHOCHTCS B TAOJHILY.

Harpumep:

I'pymnma Cexrop | LlenTpanbHblii yroa
I

II

I

v

Y4YeHUKH AeNaroT BHIBOABI MO JAHHBIM TaONHIIBI U BBHICKA3bIBAIOT CBOW MHE-
HUS. YYUTEIh MMOBOIUT UTOTH.

[IponomxuTh ypok MOXKHO, BBINONHSS 3aganusa Ne 1-5 u3 yueOHuka. OHU Tak-
K€ MOTYT OBITh BBITIOJHEHBI B IPYIINax, HO MOYKHO OPTraHW30BaTh padoTy U B Mapax.

OuenuBanue

* IlpumeHeHue

YpoBHH
| 11 111 v
3HaeT, 4To Uzobpaxaer Uzobpaxaer
TBopuecku Kiac-
TaKoOe CEKTOp CEKTOP U CErMEHT, CEKTOp U Cer-
CUpHUIUPYET U
U CErMEHT, HO HO HE MOXKET MEHT, TPaBUIILHO
OITMCHIBACT CEK-
3aTPyQHSCTCS UX | TPUMEHHUTh UX NPUMEHSET HX
. . TOP ¥ CETMEHT.
n300paKarh. CBOIICTBa. CBOIICTBA.
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Ypoku 5-6. Mnowapp kpyra
(yueOHuMK, cTp. 161)

Cranngaprt: 4.2.1. BeruucisgeT miomann u 006EMBI HEKOTOPEIX (DHUTYp, TIpOBe-
il ©3MEPEHUSI.
Pesyabrar 00y4yeHus:
BreraucnseT muomans Kpyra.
®opma padoOTHI: KOJUICKTHBHAS U MHIUBUYaTbHAS
MeToabl paboThi: MO3roBas araka, 00CyKJIeHHE
Pecypcewbl: yueObHUK, paboume TUCTHI, HOKHUIIB, IMHEHKA, TUPKYITh
https://youtu.be/SL{BkAqdNdQ

Xop ypoka

IlepBblii ypok: B Hauane ypoka KaxaoMy yYEHUKY Mpeajiaraercs B TeTpa-
I HAYEPTUTh Kpyr paauycoMm 5 cM. Onpenensercs JnuHa okpyxHoctu C = 107,
IlonoBHHA OKpPYKHOCTH pacKpalIuBaeTcs KpacHbBIM, JApyras MOJIOBUHA — KEITHIM
1BeToM. Jlemnm Kpyr Ha JJOCTaTOYHO MaJible MO pa3Mepy paBHBIE cekTopa. Paspe-
3aeM WX HO)KHUIIAMHU B COOMpaeM, Kak IIOKa3aHO Ha PUCYHKE.

AUIAMAME

C:2=nmr

Kak Bugure, nomyumnacek ¢purypa, Koropas OueHb I1OX0XKa Ha MPSIMOYTOJIbHUK.
E€ muomaap BEIMUCINTE MOXKHO, XOTS U HE coBceM TouHO. [lIupuna mpsiMoyrosb-
HUKa paBHA PaJUycCy I, a JUIMHA Tr (3TO J0JKEH MOSCHUTDH YUUTEh).

T.e. MbI OnpeeaHIn, 94TO S = 1Ur2.

TakuMm 00pa3oM, yYEHUKH HAaIIAJHO BbIBEIH (HOPMYIY HAXOXKACHUS ILIOLIALN
Kpyra.

HccnegoBarenscekuii Bonpoc: Kak MOKHO OIpeaesInTh IUIOMAAL Kpyra ¢ Io-
MOIIBIO U3MEPEHNI?

Jlis ucerieioBaHMs B TPYIINaX MOXKHO BBIMOIHUTD 3a1aHust Ne 1—4 u3 yyeOHMKa.

3aganue Ne 1. Knmacc menmutcst Ha rpynmel 3 3-4 y9eHHUKOB B Kaxmoi. Jlms
BBITIOJIHEHUS JTOTO 3aJaHMs Kak[asl TPYIIa YepTUT KPyT pagnycoM 3 CM H Jie-
JIMT €r0 Ha CEKTOpa, KaK MOKa3aHo B 00bsICHEHHH K ypokKy. [locne atoro kpyr no-
CTpaMBaeTCs 10 MPSIMOYTOJIBHUKA M HaXOAMTCA €ro IUIomanb. Tak Kak ceKropa
y K10l TpyNIbl OyayT pa3HbIe, TO U Pe3yJbTaThl TOXKE MoNydarcsi pasHblie. Pe-
3yJlBTaThl BCEX IPYII MPEACTABISIOTCS JUIS OOCYXKICHUSI U CPABHUBAIOTCS C pe-
3yJIBTaTOM, KOTOPBII MOJKHO HAalUTH 1O (opMyIIe.




3ananme Ne3. J[isi BBIONHEHUS JIAHHOTO 3aJ[aHUS HAJI0 BBIBECTH (OPMYITY
HaxXOKJICHUA TUIOMAAN Kpyra mo nuaMmetpy. s ydammxcs, KOTopble 3HAIOT, Y4TO

d
d = 2r, BeIBeCcTH 3Ty (hopMyny OydeT O4YeHb JIETKO: r = MocCJie Yero 3HaueHHe
T
TIOACTABIAIOT B (hOpMyNy Muiomamu kpyra. Ilonydaem S =7r’ =Zd2. Berunciie-

HUSI IPOU3BOJISITCS TIPU TIOMOIIH TTOTYYSHHOU (hOPMYJIBI.

YYeHHKH MOTYT IOJICTABUTh BMECTO T €r0 3Ha4eHHE U MOIYYNUTh YHCICHHOE
3HaYEHUE TUIOIIAIA KpyTa.

25
a)ecmud=>5cm, 0 S =" =19,625 cm?;

6) ecmu d = 3,6 cm, 10 S = 10,1736 cm?.

3ananue NeS5. YUeHUKH M3TOTaBIMBAIOT MAJCTKy. B 3TOM 3amaHuy Imoiomags
Kpyra HaXoAAT MPHUOIU3UTENHBHO TPU TIOMOIIH MaJeTKH. 3aTeM JTMHEHKOW n3Mepsi-
eTCs painyC OKPY>KHOCTH W HaXOAST TUIOMIAhs KpyTra 1o (opmyne. CpaBHUBAIOTCS
TTOJTyYEHHBIE PE3YIbTaThI.

Bropoii ypox: Ha sToM ypoke mpemycMOTpeHO BBIMOTHEHHE 3aaanmuii No 6—8

yueOHHKa.

3ananue Ne 6. a) Kpyr Ha mepBoM pHrCcyHKe

paszaenéH Ha 4 paBHBIE YaCTH:
S eropa — 10T 14 =41
4n ~ 12,56 cm?.
r=4cm
B) [lo pucyHKy mmomans Kpyra JeysT
\ ) Ha 12 gactell U MOIYYEHHOE YHCIIO YM-

HOXKAIOT Ha 5:

(‘h» S3aKpaLueHHoe =n 1’22 (12-5= 1’884 CM2

3amanue Ne7. a) Ilo pucyHKy BHIHO, 4TO paanyc
BHYTPEHHEH OKpY>KHOCTU paBeH 5 cM. TonmumHa nonocel
2 cM. YToOBI HAMTH IIOLIAb MTOJIOCK], HAJI0 OT IUIOIAIN
OOTBIIEro KpyTa BEIYECTh IUIOIIAb MEHBIIIETO KpyTa:

=5n-3nt=16"n

3aKpallL.yacTH

16 1~ 16 - 3,14 =~ 50,24 cMm?.
Otser: 167 ~ 50,24 cm?




0) Ha stom pucyHKe H300pa)keH OIUH
OOJTBILION MOJTYKPYT, BHYTPH KOTOPOTO HAXO-
JSITCSL JIBA MaJICHBKHX TOJyKpyra. YToObl
HAaWTH IUIOIAb 3aKPAIlCHHOW YacTH pH-
CYHKa, HaJI0 OT IUIOIIAAX OOJIBILIOTO TOJTY-
Kpyra OTHSTH IUIONIATH JABYX MaJICHbKUX
HOJMYKpyroB. JnameTp GONBIIOTro MOIyKpY- o ot
ra paBeH 8 cM, TMaMeTp KaXI0ro MaJeHbKO-
ro noiykpyra — 2 cm. Torna:

A

8 cMm

=8n—-n="Tn

GonbiLIoit MOMYKpYr < MalleHbKOI TIOMyKpyT
T ~21,98 cm? Otser: 71t~ 21,98 cm?
3aganue Ne 8. a) UToObl HAWTH TUIOINA b 3aKPAIICHHOW YacTHU KBaJpara, Hajio
OT IUIOIIAU KBa/ipaTa OTHATh CyMMY IUIOIIaei momykpyros: AB =7 MM
=49 -3,52 1~ 49 —38,465=10,535 mm>.
Ortset: 10,535 mm?

KBaJIpara MoJyKpyra

6)A B

_g :49——43’r =10,535 Mm?

KBaJpara OJIHOH YETBEpTH Kpyra

D sC

O0001meHnsT M BBIBOABI: YUYUTENNb 00001IaeT M3yUYEeHHOE 110 BBIUUCICHHIO
TUTOMIA U KpyTa (POPMYITOHN HITH H3MEPEHUSIMH.

OuneHnnBanue

e Ilpumenenne

YpoBHH
| 1 I v

3naer ¢popmy- | Jlomyckaer ommoOKu CamocrostenbHo | TBopuecku Ha-
Ty HAXOXKZC- | MPW HAXOXKICHHUH TUIO- | HAXOAWT IJIOMIA b XOIUT IUIO-
HUS IUIOIIAM || [IAJW Kpyra MpH Mo- || Kpyra mpu MOMOIIH || Iaab Kpyra u
Kpyra, HO He MOIIM U3MEPUTENb- | UBMEPUTENbHBIX HH- | 3((HEKTUBHO
MOXET €€ IPHU- | HbIX HHCTPYMEHTOB | CTPYMEHTOB WJIM IO | HpPUMEHSET
MEHSITb. WM 10 popMmyie. dopmyie. bopmyy.




Ypok 7. Mnowapb NonHOM NOBEPXHOCTH LUNUHAPA
(y4eOHUK, cTp. 163)

Cranpaapr: 4.2.1. Beruuciser miomaad 1 00bEMbI HEKOTOPBIX (PUTYp, ITPOBE-
ISl UBMEPEHUSL.
Pe3yabTart 00yuenusi:
BrruucnseT miomaas moaHON MOBEPXHOCTH HUIUHAPA.

(I)opMa paﬁOT])I: KOJUICKTHUBHAA U UHAUBUAYyaJIbHAA
MeTtoabl paﬁOTbI: MO3roBas aTraka, 060y)K,I[eHI/IG

Pecypcbi: yueOHMK, paboure JTUCTHI, TaeTKa, IUPKYIb
https://youtu.be/SuiR3vDgiK0

Xop ypoka

C ¢urypoil munmMHApP ydamnecs 3HAKOMBI W3 Kypca MaTeMaTHKH MIIaIInX
knaccoB. OOBIMHO WM TPYIHO HAPUCOBATh IMIMHIAP B TeTpamu. llostomy mepen
HayajaoM OOBSICHEHHS PEKOMEHAYETCS HAy4HTh JeTell ero M300paXkaTb U Ompee-
JSITh, U3 KaKUX INIOCKUX (PUTYp COCTOUT pa3BEPTKA LMIMH/PA.

sl HaDIATHOCTH MOYKHO CBEPHYTh YETBIPEXYTOJIBHBIM TETPAHBIA JIMCT B
(hopmy nmnmHApa. PazBepHYTh IMCT U CIIPOCUTH y yuamuxcs: «Kakas ¢urypa no-
ayuymnace?». T.e., ecnu pa3BepHYTh LMIUHAP, MOXy4YUTCA NMpsAMOyroiabHMK. Ho
9TO HE TOJHAS MOBEPXHOCTH. Torma MOXHO 3amarh Borpoc: «Kakoi Gurypsr mHe
XBaTaeT B pa3BEPTKE?». YUMUTHIBasl BCE OTBETHI yUAIMXCsl, YUUTENb JTEMOHCTPH-
PYET NOJIHYIO pa3BEPTKY.

3areM JAEMOHCTpPHUPYETCs, KaK M300payKeHNs IIIMHAPA B TIPOCTPAHCTBE MOYKHO
HapHUCOBAaTh Ha JIUCTE. Y UEHUKH MO/l PyKOBOJICTBOM YUMTEJSI PUCYIOT LIMITUHJIP.

OunennBanue

* U3mepenue

YpoBHH
I 11 111 IV
C tpymom Nzobpaxaer Breraucnsier Omnpenenser
n3o0paxaer || pa3BEPTKy LWINH- | IUIOLIAJb IOJHON | palMOHAJIbHBIM
pa3BEPTKY Jpa, HO JIOIyCKaeT IIOBEPXHOCTH CII0CO0OM IIJI0-
LWIHHIPA, HE OLIKMOKY IIpU LIIMHIPA IO €TO 11ab IOJTHON
MOXET HaUTH HaXOXJICHUN HN3MEPEHHUSM, MIOBEPXHOCTH
IUIOIIA/Ab IUIOIIAAN TIOJIHOM 0OBsCHSET Ha LWINHADA.
IIOJTHOM MOBEPX- |  MOBEPXHOCTH. puMepax.
HOCTH.




Iaomanb MOJIHON MOBEPXHOCTH UMJIAMHAPA (Padouuii JuUCT)

damuiaug: Nmsn:

1. Hapucyiite uunusp:

2. 3meprbTe miomaas MoJHOH MOBEPXHOCTH UIMHAPA 110 €r0 pa3BEPTKE MPH MO-
MOIIH MaJIeTKH:

3. IlpoBenure HEOOXOAMMBIE M3MEPEHUS Pa3BEPTKH LWIMHAPA U HAUIUTE IUIO-
I1a/1b €ro MOJHOW MoBepXHOCTH. CpaBHUTE C pe3yJabTaTaMU 3a4aHus 2.

4. Boipasure B M
a)l,6ap=__  ;13ra=___ ;8000000 cm*= :

06)14ra+23ap+ 11 m?=

B) 7000 ap + 3 ra—400 m> =

r) 3 kM’ =




Ypoku 8-9. EgnHuubl o6véma. O6vém uunuHppa

(y4eOHUK, cTp. 165)

Cranpaprsl: 4.1.1. [lonumaer, kak pe3yabraT U3MEPEHUs 3aBUCHUT OT €AWHUIIBI
HU3MEPEHUs] 1 U3MEPUTEIILHOIO NprUOOpa, U YUUTHIBAET 3TO
IpU U3MEPEHNH.
4.2.1. Beruucnser wiomaan u 00bEMBI HEKOTOPBIX (UTYD, TIPO-
BEJIsl U3MEPEHMSL.
Pesyabrar 00ydyeHus:
[lonumaet, Kak pe3ynbTaT U3MEPEHMSI 3aBUCUT OT CAMHUIL H3MEPEHUs U
HU3MEPHUTEIHHOTO PUOOpa.
Borauncnsier 00bEM UIMHIpA.
®opma padoThI: KOJUIEKTUBHAS U B TPYMIAX
MeTobl paboThi: MO3roBas araka, 00CyXIeHHE

Pecypcbl: yueOHUK, pabovne TUCTHI, TANETKA, IIUPKYIIh
https://youtu.be/SuiR3vDgiK0

Xop ypoka

IlocTanoBka mpoOaembl: [ 3TOro ypoka Yy4WTENb JODKEH MOATOTOBUTH

MOPE3CHTALULO. Ha MEPBBIX cnafmax HYXXHO HOPOACMOHCTPUPOBATL MPAMOYTOJIb-

HbI TapajuieNenumes. Yyamuecss JO0KHBI
pacckaszarb, 4TO OHU 3HAIOT 00 3TOH Qurype.
[anee mnocpeacTBOM KOMIIBIOTEPHBIX —IPO-
rpaMM Y4YHUTElb, C TOMOIIbIO aHUMAIUH, TTOKA-
3BIBAET, KAK OCHOBAaHWE (DUTYpPBI TPEBpaIIacT-
Csl B KpYT, a NPSMOYTOJIbHBIN Mapaieenune]y
— B LWJIMHJP.

VYCHHKH COCTaBISIOT CHHUCOK CXOXHX U

Pa3TUIHBIX 0COOCHHOCTEH MaHHBIX (QUTYP.

Onu BCIIOMHWHAIOT, KaK HaXOAWUTCs 00BEM napauiCicnuIicaa. Tornga MOXHO

OOBSICHUTE, YTO 00BEM MITMHAPA HAXOTUTCS TaK XKe.

Takum o0Opa3zom, 3amaércst popmysa:
V=S-H.



O0bém nuamnapa (padoumnii JucT)

damuausa: Nma:
1. Haiimute 00bEM IUIHHPOB:
/"—:\
~—d-06dem A
d=16,2 cm
H=7cm -
,//” \\\\ ————————————————————————————————
R . y L

2. BeimotanTe HEOOXOMUMEIE H3MEPCHIS M HAWTUTE 00BEM MITHHIPA.

3. Beimonaute npeobpa3zoBaHue:

2) 10000 w® =

oM,

b) 189 nM?® =

cM’;

¢) 0,00003 Mw® =

CM™.




OuneHnuBanue
* H3mepenue
e Bpluncjienme

YpoBHu
| 1 I v
C tpynom nonuma- || YacTu4HO MOHU- ITonumaer, kak YeTko KJ1ac-
€T, KaK pe3ysIbTaT | MaeT, KaK pe3yllb- | pe3ynlbTar u3Me- cuduIupyer
W3MEpPEHUs] 3aBUCHT | TaT U3MEPEHUs pEeHMS 3aBUCHUT pe3yabraT
OT €JIMHUIIBI U3ME- || 3aBHCHUT OT €INHH- OT IMHUIIBI H3MEpPEHHUSI 0
PESHHS ¥ U3MEPHU- || I[bI U3MEPEHUS H3MEpPEHHS U WHCTPYMEHTY U
TEJILHOTO MPUOOPA. | M3MEPUTENHLHOTO | HM3MEPHUTENHLHOTO || €AMHUIIE U3ME-
nmpudopa. mpudopa. peHwUsL.
C tpynom Haxoaut | Haxomut 00béM | CaMOCTOSITENEHO Omnpenensier
00bEM HUIHMHApA. LMWIAH]PA C BBIYUCISIET 00BEM || paIlHOHAILHBIM
MOMOUIBIO YUUTE- LWIMHAPA. CHocoOooM 00BEM
TSl HWIAH/IPA.

Ypok 10. Mposepbre cebs
(y4eOHUK, cTp. 167)

3ananus pazgena «[IpoBepwre cebs» mpeaHa3HAUSHBI TSI CAMOCTOSTEIEHOTO
pelieHusl.

IIpuMmepHasa TabAHIIA KPHTEPHEB CYMMATHBHOTO
oueHHBaHHusa nmo VII pasaeay

Ne HaBbiku

1 || [Torumaert, Kak pe3yapTaT U3MEPEHUS 3aBUCHUT OT CIUHHUIIBI H3MEPCHHUS.
2 || BeraucnsieT mwioniaan HeKOTOPhIX GUTyp, MPOBEIsT U3MEPEHUSL.

3 | Berumenser miomane Kpyra.

4 | Beramcnser miomnaab MOJTHONH TOBEPXHOCTH MITUHIPA.

5 | Beruucnser 00béM IUIUHApPA.
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Ypoxk 11. Maanoe cyMMaTHBHOE OLIEHHBaHHE
no VII pasaeay

damunga: Hmsa:
Jara:

1. BeimonauTe mpeoOpa3oBaHus:
a) 0,073 km = M; B) 77000 m? = ap;

0) 800 M = MM; r)3m= oM’

2. Jlnuna xkycka TkaHu 4 M 14 cMm. CHavasia OT Kycka OTpe3ajy MOJIOBHHY, TTOTOM

elé 5 ocrarka. CKOJIBKO CaHTUMETPOB TKaHU 0oCTaoch?

3. BeIpasute B MeTpax M pacroyioKUTE B MOPSIKE BOZPACTAHUS:

14cm; 10cem 3 mm; 0,7 om; 22 nm; % kM; 1,08 om.

4. Beruucnure riomaab MmpAMOYTOJIBHOTO TPECYTOJIbHUKA:

b=3,8cm

a=5cm

5. Beruucnure: 45 ra + 18 m? + 700 om? = cM?;

6. M3mepbTe paanyc Kpyra U CTOPOHBI IIPSIMOY-
rojpHMKa. Haliure miomaas nojiHOM MOBEpX-
HOCTHU (PUTYPBIL.
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7. Beraucnure miomaas Kpyra paguycom 2,1 Mm:

8. HaiiguTe miomane 3aKpamieHHOTO CEKTOpa, ecld
IUTOIIA/b Kpyra paBHa 25 cm?.

9. Pagnyc 0CHOBaHUS LIMJIMHJIPA PABEH 2 CM, BBICOTA —
12 cm. Haligure muromas MoJHOM MOBEPXHOCTH LIMIIUHPA.

10. M3mepbre miomanp GUrypsl Ipu MOMOIIH MMaJeTKH. .

11. HaiizuTe BBICOTY LMIIMHJpA, €CIIU ero 00bEM paBeH 1,2 1m?, a miomaas 0cHO-
Banus 0,24 qm>.

12. Hapucyiite pa3BEpTKy UUIMHIPA U BEIYUCIUTE €70 00BEM:

3CM-
T em



Pasznea VIII. CTATHCTHKA. BEPOSITHOCTbD

(16 uacoB)

Ne Tema Ypok If;:g:)
1 Co6op unpopmanuu 1 1
) [TocTpoenne TabuII, OTPAXKAIONIUX XapaKTep ) 1

M3MEeHEeHHs HH(OpMaIIH
3 Junarpamma 3 1
4 I'mctorpamma 4 1
5 Cpemnee apudmeTraeckoe, Mojia M MeTHaHa 5-7 3
6 [Iporuo3upoBanue pesyaprara 8 1
7 BeposaraocTb 9 1
g PaBHOBepoOsITHBIE, MAIOBEPOSTHBIE U BEICOKOBEPO- 10 1
SITHBIE COOBITHS
9 KosimuecTBO BO3MOXKHBIX UCXOI0B COOBITUI 11-12 2
10 Konngectso 6J'IaFOHpI/I5{THj>IX HCXOZI0B OTHOCH- 1314 )
TEJIBHO CJIOKHBIX COOBITHH
11 | IIpoBepsre ceds 15 1
Mainoe cymmarusHoe oneHuBanue o VIII pasnemy 16 1
Y4enuk:

5.1. Cobupaem, cucmemamusupyem, oopabamvleaem u npeocmasisem pesynomam
CMAmMUCmMu4eckux OaHHLIX.
5.1.1. CocraBnsieT COOTBETCTBYIOIIME BOMPOCH JUIsi cOOpa HEOOXOIUMBIX
CTaTUCTUYECKUX JaHHBIX.
5.1.2. Ctpour Tabiawmbl W JAHArpaMMBI, XapaKTEPU3YIOIIUE H3MEHEHUS
JAHHBIX B COOTBETCTBHHM C ONPEACIEHHBIMH [TPU3HAKAMH.
5.1.3. HaxonuT Moxy, MeuiaHy u cpefiHee apupMeTHIecKoe i COOpaH-
HBIX YHCJIOBBIX JaHHBIX.
5.1.4. Jlenaet nmporHO3bI HA OCHOBE 00paOOTaHHBIX JAHHBIX.
5.2. llonumaem nouamue 8eposimHoCcmuy U npumeHsiem eé.
5.2.1. Ompenensier KOJTMIECTBO BOBMOYKHBIX HCXOJIOB COOBITHIA.
5.2.2. Paznuyaet MajJoBEpOSATHBIC U BEICOKOBEPOSITHBIE COOBITHSL.
5.2.3. HaxoauT KoJM4ecTBO ONIArONPHUSITHBIX UCXOIOB OTHOCUTEIBHO CIIOXK-
HBIX COOBITHI.




Ypok 1. Céop unpopmauum
(y4eOHUK, cTp. 169)

Cranpapr: 5.1.1. CoctaBiseT COOTBETCTBYIOIIHE BOMPOCH! JIsi cOopa HE00-
XOJUMBIX CTaTHCTHUECKUX JaHHbBIX.

Pesyabrar 00y4eHus:
CocraBnger COOTBETCTBYIOIIME BOIPOCHI JUIsi cOopa cTaTUCTHYe-
CKHUX JIaHHBIX.

®Dopma padoThI: KOJUIEKTUBHAS W B IpyImax

MeToabl padoThbI: MO3roBasi aTaka, 00CYKIeHHE

HUnrerpanms: Azepbaiipkanckuid si3pik: 1.2.1., 1.2.2., 3.1.2.; Uadopmaruka:

3.2.1., 3.3.2.; [lo3nanue mupa: 2.2.2.
Pecypcenr: yueOnuk, UKT obopynoBanue, paboune JTUCTHI

Xop ypoka

Hnst coopa napopmannu onpenensercss NpoOleMHas CUTyalHs, YTOUHSIOTCS
MeTOJIbI cOopa nHpOpPMAIIMK, BEIOUPAIOTCS BOMPOCHI, KOTOPhIE HEOOXOAMMBI JIJIs
cbopa nH(MOpMaIH, ONpenesieTcs, COOTBETCTBYET WM HET MH(OpManus Jein-
CTBHUTEJIBHOCTHU H T.JI.

IMocranoBka mpodJembl: BaxxHOCTh M3ydeHHsI JaHHOTO paszielia COCTOHUT B
TOM, YTO yYaIlIHecs /IS PelIeHUs] Pa3InIHbIX MPoOIeM JTOJKHBI yMETh cOOUpaTh
HeoOxoauMyto uHdopmanuto. Hanpumep: «Kakyro nnpopmanmio HykHO coOpaTth
IS 3aKianky caaa mon HazBaHueM «Can [ToGens», mocesiméHHOTO T0Oeae BO
Bropoit Kapabaxckoit BoitHe?» nnn «Kakyio nHbopManuio HaI0 UMETh IS T0-
KYIKH KOMIbIOTEpa?» U T.J. YUECHHKH MOTYT BBIOpaTh JIIOOYI0O MHTEPECYIOLIYIO
ux o6nacth. J{i1st penreHust MpoOIeMbl yUaIIUECs] COCTABIISIIOT BOPOCHI, KOTOPBIE
BBIHOCATCA Ha 00cyxaeHne. Kak aTi BOMpOCkl TOMOTAlOT cOOpaTh HHPOPMAIIHIO,
YTOOBI PUHATH HEOOXOUMOE pereHue”?

Uccnenorarenbckuii Bonpoc: B uéM 3akirouacTcss HEOOXOAUMOCTh COCTaB-
TICHHSI OTIPeIeTIEHHBIX BOMIPOCOB JUIA cOopa nHpopMmarmm?

UccnenoBanne mpoBoAMTCS B Ipymmax Mo 3-4 y4eHWKa B KaKJOH ¢ MCIOJIB30-
BaHHUEM pa60q1/1x JINCTOB. HpI/I COCTAaBJICHUHM X YYHUTCIIb MOXKCT MCIIOJIB30BaTh 3a-
JaHWA 13 yu9eOHWKa WK TIpUayMaTh ux caM. Kakmas rpymma st coopa HeoOXou-
MO MH(OpPMALMK COCTABISIECT COOTBETCTBYIOILME BOMPOCHL. llocie yero rpymiist
MPEJCTABIISIOT CBOM PAa0OTHL. YUAaCTHHWKH JIPYTUX TPYMI JOKHBI BHHUMATEIHHO
CIIyIIaTh MPE3EHTAIMH OJTHOKJIACCHUKOB.

[Mocne npe3enTanuy padboT yU€HUKH JOKHBI 0000MIUTH MHEHHE O HEOOXOH-
MOCTH COCTaBIICHHS OIIPEJICTIEHHBIX BOIIPOCOB JIJIsl cOOpa nH(popMaIuu.




O0001menns1 ¥ BLIBOABI: YUnTeNlb 000011aeT MHEHHUSI O BXKHOW POJIM CTaTH-

CTHKHU B )XH3HU H JesTeNbHOCTH Jrofei. [y coopa mH(pOpMaIuu HY)KHO YMETh
COCTaBJIISATH HEOOXOIUMBIC BOTIPOCHI.
OuennBanue

e Ilpumenenune

YpoBHHU
| I 11 v
3arpynHaeTcsa Opu 1151 cObopa IIpumenser
124 P CocraBiser co- A P p
COCTaBIICHUH CO- uHpopmaImn TBOpYECKUE
OTBETCTBYIOLINE
OTBETCTBYIOIIUX COCTaBJIACT BOIIPOCHI 1
BOIIPOCHI 1115l cOopa
BOIIPOCOB IJId IIOJIHBIC U METOABI ITPpU
nH(OPMALIH C T10-
coopa uH(hopMa- KOHKPETHBIE coope nHbOp-
MOIIBIO YIUTEIS.
. BOIIPOCHI. Maluu.

Ypok 2. MoctpoeHue 1abnmu, oTpaKAIOLMUX XUPAKTEP
M3IMEeHeHUs MHpopmaLum
(y4eOHUK, cTp. 170)

Cranpapr: 5.1.2. Ctpout TaOIuIbl U AHATPaMMBI, XapaKTepU3yIOIIue U3MEHe-
HUSI JaHHBIX B COOTBETCTBUH C ONpPeAeTEHHBIMU TPH3HAKAMHU.
Pe3yabrar 00y4yeHus:
Crpourt TabiuIly, XapakTepu3yIoIlyt0 H3MEeHEHUST HH()OpPMAaLIUH.
®opma padoThI: KOJJICKTUBHAS U B ITapax
MeToab! paGoThl: MO3roBas ataka, 00CyKIeHHe

Pecypcenr: yueOnuk, UKT obopynoBanue, paboune JTUCTHI

Xop ypoka

IlocTanoBka mpodaembl: CocTaBieHHe BOMPOCOB sl cOopa MHPOpPMAIIUU
— 9TO mepBbIi mar. J[is oToOpakeHUsT XapakTepa W3MEeHEeHUs] HH)OPMAIUH, TMO0-
JYy4YeHHOW Ha OCHOBE BOIPOCOB, TPeOyeTCs HAMYUE Y YUCHUKOB OMPEICICHHBIX
HABBIKOB, MPE/ICTABICHHBIX B BHJIE TaONUIBL. B yueOHHKe HA TIpUMepe TOKa3aHo,
YTO BTOpas TabiauIa Ui BRIOOpa ciagocTeit Obiia Oonee ynoOHa. Tabmuia Takoro
TUMa AaéT Hanboee MOTHYIO KapTUHY JJIs1 aHAIU3a HH(OpMAIIHH.

UccaenoBarenbekuii Bompoc: llowemy st mpencraBieHuss WHQOPMAIIUU
BaXHO €€ 0TOOPa3UTh B BUC TAOTHITHI?




Jlns ucenenoBanust paboTta ¢ KJIaCCOM MOXKET MPOBOIUTHCS KaK B TPYIIIAx, TaK
U B mapax. Y4YUTelIb MOXET MPEJOCTaBUTh CBOOOIY BhIOOpa obmactTu jyist cOopa
uHopMarmu (CMOTpUTe mpuMep pabdouero nucta). [y paboThl MOXKHO UCTIONb-
30BaTb KOMIIBIOTEP.

3anganme I rpynme: [octpoiite Tabmuiy it oTBeta Ha Bompoc: «Kakum
BUJIOM CIIOpPTa XOTeNW Obl 3aHuMarhcs netu?» Kakas ¢popma npencraBieHus Ta-
Onmibl HanOosee ynoOHa Ui UccaeqoBaHus JaHHOro Bompoca? Kaxmaelid yue-
HUK MOXXET MPEAJI0KUTH CBOHM BU TAOIHIIBI.

3aganue Il rpynme: /[ BerOOpa mumepa Kiracca Hajo MPOBECTH OMPOC Cpe-
I y4aluXxcsl, pe3ybTaThl KOTOPOro MpeICTaBuTh B Buae Tabmuipbl. Kakue, o
BallIeMy, BOIIPOCHI AOJIKHBI ObITH 3a/1aHbl IS MPaBUILHOTO BbIOOpa? CocTaBb-
T€ TaOIHIy.

3ananme III rpynme: CocraBsre TabIMILy, CHCTEMAaTH3UPYIOIIYIO OTBETHI yda-
IIMXCsl P orpoce Ha TeMy «Kakyro mpodeccrio BBl XOTHTE BbIOpaTh?» Brioop
TOW WJIM MHOW TMPOPECCHH YKKUTE B MPOIEHTAX OT OOIIEro Yucia yJalluxcs
KJ1acca.

Oo6cy:xnenue mpezentanuii: Kaxxmas rpymma T0bKHA TTPEICTABUTH TAOIHITY C
BOTIpOCaMH. Y YEHHUKH JIOJDKHBI CaMH OIIeHHUTH (hopmy Tadbmuisl. [lpn sTom Hy)XHO
YYHATHIBATh, HACKOIBKO TOHATHBI, KOHKPETHBI, HEOOXOMUMBI U T.J. TIPUBEAEHHBIC
B Ta0nuIie BOMpOCH. B TO e BpeMs MOXXHO OIEHUTh M OPUTHHAIHHOCTH (POPMBI
TaOJIUIIBI.

O0001eHNs M BBIBOALI: YUUTEIh 0000[aeT MHEHUS O BAXXHOCTH COCTaBIIE-
HUs Ta0NuUIL 115t cOOpa U MPeICTaBICHUs HHPOPMAILIUH.

OuenuBanue
e Brinmosnenue

YpoBHH
I 11 I v
Cocrasisier
[Ipu noctpo- D — Cocrasmser koH- | [Ipumenser TBop-
SHHUH TaOIHI] ’ KpEeTHBIE Ta0IN- | YeCKHe TaOIUIIbI
pakTepusyromume
HE COOIoaeT IIbI, XapaKTEePHU3y- Y METOJIBI, Xa-
M3MEHEHUS JaH-
TOYHOCTP U KOH- FOII[E N3MEHEHUS || PaKTePU3YIOIINe
HBIX [IPU TIOMOIIN
KPETHOCTb. N JAHHBIX. H(pOpPMAIIHIO.
YKa3aHHH.




ITocTpoeHHe TaOAHIL, OTPAIKAIOLUIHX XapaKTep
H3MeHeHHA HHGopMaLHH
(pabounit AuCT)

Hasanue rpynmnst:

Y4acCTHUKHU IPyIIIbL:

I. CamocrosTenpHO BEIOEPHUTE TEMY, IO KOTOPOH Oynere codupars HH(YOPMAITHIO:

Bomnpocsr:

\

Nk w =

VY Vv vy

II. CocraBbre Tabnuny aist coOpanHoH B 3amanuu 1 nHOopManuu (mpeacTaBbTe
Tabnuiry B ynoOHOH opme).

I11. Kaxyto napopmanmro MOKHO coOparh 1o 3aaHHOH Tabmue?

Konuuecmeo npodannozo moseapa 3a 200 no mecayam
Haszeanue mosapa
1 IIN |\aor\ v\ v (VI VIT| VIII | IX | X | XTI | XIT
K
OMIBIOTED 0|8 |sfofu]3]i 516610

(cTarmoHapHBI)

HoyT0yk 18 13 7 {20 8 | 12 5 2 (14 9
Het6yx 12 8 1 7 9 3 5 51 8
IInanmer 4 5 206 (12] 9 5 11 2




Ypok 3. Auarpamma
(y4eOHUK, cTp. 172)

Cranpaapr: 5.1.2. Ctpout TaOIUIbI U TUArPaMMbl, XapaKTCPU3YIOIIUE U3MEHE-
HUS TAHHBIX B COOTBETCTBHH C OTIPECIEHHBIMUA IPU3HAKAMHU.
Pe3yabrart 00yueHust:
Crpout auarpaMMy, OTOOpaKarOIIyI0 XapakTep N3MEHEHUS JaHHBIX.
®opma padoOTHI: KOJUIGKTHBHAS U B TPyIIIax
MeToabl paboThi: MO3roBas araka, 00CyKIeHHE
HNurerpanms: Madopmaruka

Pecypcenr: yuebnuk, UKT o6opynoBanue, pabo4ne JTUCTHI, TUPKYIb, TPAHC-
MOPTUP

Xop ypoka

OpHrM W3 BUAOB TIpE/ACTaBICHHS WH(POPMAIWHU SBISETCS auarpamma. Bupg
JUarpaMMbl IIeJIecoo0pa3Ho BBIOpATh B 3aBHCHMOCTH OT XapakTepa M3MEHEHHS
nH(pOpPMAIIHH.

[Ipu momony KOMIBIOTEPa MOXKHO TTOKa3aTh Pa3InYHbIE BUABI quarpamMm. He-
KOTOPBIC U3 HUX YK€ 3HAKOMBI yUaIlUMCsl. YUEHUKH MOTYT W300pa3uTh MX Ha JI0-
cke. Yuurenp 0000IIaeT CBEACHHUS O AMarpaMMax M IIPEACTABISAET CIUCOK pas-
JMYHBIX BUIOB AUArPaAMM.

HccaenoBarensekuii Bonpoc: KakoBa 1enecooOpa3HOCTb MPEACTABISITh UH-
(hopmariuio B BUIE AUarpaMm?

VccnenoBanue MOXKHO MPOBECTH B TPYIIAX WM Mapax. 3alaHus U3 ydeOHnKa
MOTyT 6I)ITI) BBIITOJIHCHBI HAa KOMIIBIOTEPE WJIM B TETPAIU. MosxHo MOCTPOUTH Jua-
rpaMMy TIpu oMoty mporpamMmbl Microsoft Word. CoctaBpTe anroputM mocTpo-
€HUs JUarpaMMbl B IAHHOM IIPOrpaMMe U ITOCTPOUTE AUarpammy.

O000mennsi ¥ BBIBOABI: YUUTEIb COOOMIAECT O BaKHOCTH COCTABJICHUS JHa-
rpaMM Tpu cOOpe W TpEeACTaBICHWH IaHHBIX, 0000IIaeT M3ydeHHoe o (hopmax
JUarpaMM U palroHalbHOM crioco0e BEIOOpa TOH WIIM HHOW AMarpaMMel.

JloaroBpeMeHHbIIi poeKT: Vcrnonb3ysl MOMCKOBBIE CTPAHUIIBI, COOCPHUTE WH-
(dopmanuro o BynkaHax. [TocTpoiiTe nuarpaMmy oToOpa)aromryto HHPOPMALHIO O
BbicOoTe BepinnH. COCTaBBTE PsiJi BOIPOCOB JIJISl POBEJICHUSI UCCIICIOBAHUSI.

370 3a/1aHE MOYKHO BBITIOJHUTH JI0Ma. [IpOEKT MOKHO MPEICTaBUTh NP TIOMO-

IIH OJTHOW M3 KOMITbIOTepHBIX mporpamM (Power Point, Word, Movier Maker u T.11.).



OuenuBanue
e IIpumeHeHnue

YpoBHu
I I 11 v
3arpyaHseTcs IpH CaMOoCTOSATEHHO
CTpout auarpaMMsi, HUcnonesyer
MOCTPOCHUH /U~ CTPOUT AMArpam-
0TOOpaXKAIOIIHE Xa- TBOpUYECKHE
arpamm, oToopa- MBI, 0TOOpaKa-
paKkTep U3MEHEHUs METOJIBI TIPU
KAIOIINX Xapak- IOIINE XapaKTep
WH(POPMAIIH, PH MOCTPOCHUH
Tep U3MCHEHHS MU3MEHCHUS
MTOMOIIHA MOACKA3KH. JUarpamMmbl.
MH(POPMAIHIH. MHPOPMAIHIH.

Ypok 4. Tucrorpamma
(y4eOHUK, cTp. 174)

Cranpapr: 5.1.2. Ctpout TaOnULbl ¥ AUATPaMMBbl, XapaKTepU3YIOIIUEe U3MEHE-
HUS TAHHBIX B COOTBETCTBHH C OTIPEENIEHHBIMU PU3HAKAMHU.

Pesyabrart 00y4yeHus:
CTpouT ricTOrpamMmy, 0TOOpaXKaroIIyI0 XapaKTep N3MEHEHHS JaHHbIX.

®opma padoOTHI: KOJUICKTHBHAS U B TIapax
MeTonb! padoThI: MO3roBasi aTaka, 00CYKIeHHE

Pecypcwi: yuebnuk, UKT o6opynoBanne, pabodne JUCTHI

Xop ypoka

OmauM U3 BUAOB JUarpaMM sBJseTcs Tuctorpamma. OHa yaoOHa I TeMOH-
CTpalyu U3MeHeHHus UH(OpMAIMK B UHTEpBaje. B maToM Kiacce ydarmecs yxe
3HAKOMUIIMCH C TEM, KaK CTPOST rucTorpaMMmy. Ha 3TOM ypoke y4eHHMKU JIOJIKHBI
Hay4IUTHCS CTPOUTH THCTOTPaMMEI B iporpamme Microsoft Word.

HccnenoBarenbekuii Bonpoc: B kakux ciydasx yaoOHO HCIOIB30BATH TH-
CTOrpamMMbl?

HccnenoBanne MOXXHO MpoBecTH B Mapax. Ha pabouymnx nucrax JeTd JTOJKHBI
IMOCTPOUTH TUCTOTpaAaMMYy JISI TAHHOI'O 3aJaHus KaK BPYYHYIO, TaK U IIPpHU ITOMOIIU
KoMmIbioTepa B nporpamme Microsoft Word. 3amanust [uis ucciaeqoBaHusS Hpea-
CTaBJICHbI B yUeOHUKE.




ITocTpoeHHe AHArpaMMsbl, OToOOpakarouie
XapakKTep H3MEHEeHHsT HHpopMaIUH
(pabouui AucT)

Haszpanue rpynnsi:

YuieHsl rpynnsI:

I. Cobepure nuHpOpManuio 1Mo 3a1anHoN AuarpaMMe. CocTaBbTe 3a4a4y M PEIInTe
eé.

Tsxenoarneros 40%

I1. [To maHHBIM TAOIUIBI IOCTPOWTE AUArpamMMy (BHJ AMarpaMMBbl BbIOepHTE ca-

MOCTOSITEIILHO).
. Bpemsi, norpayeHHoe HA TeJ1e()OHHBIN PAa3roBop
HNmena nere
IHonenenbHUK Bropuuk

Axmen 2 MUH. 5 MuH.
[TsipBU3 11 muH. 8 MUH.
Ceitmyp 13 mMuH. 2 MUH.
Xamun 10 MuH. 5 MHUH.

IIL. [leTn ObUIH B ITOXOAE TPH JHS. 3a 3TO BpeMs OHU nponur 33 kM. B mepBwiid
JeHb oy npouud 80 % IyTH, IPOMIEHHOTO BO BTOPOH JAEHb, B TPETUH J1€Hb
OHHM TIponuTH B 1,5 pa3a Oombime, 4emM BO BTOpo#. PemmTe 3amaqy u cocTaBbTe
10 HEH JuarpaMmy.




IIpumep padouero amncra

.

JJ Ykazanusi: BeinonHute Ha KOMIbIOTEpE 3ananue: Ha uareppanax
CJEYIONIYIO MTOCIEA0BATENBHOCTE: OJMHAKOBOH JUTMHBI TOCTPOUTE
Start — Programms — Microsoft Office — | rucrorpammy, COOTBETCTBYIOLLYIO
Microsoft Word. B oTkpbIBIIEMCST OKHE Mpo- | U3MEHEHMIO MH(pOpMalUy, CHa4aia
rpammbl Microsoft Word BeImomHuTE ciiemy- | BPYy4YHYIO, IOTOM C IIOMOLIBIO IPO-

JOIIME IENCTBUS: rpammbl Microsoft Word.

A
1.B okHe mnporpamMmbl BBIOEPHTE MEHIO

Insert u Haxkmure kHorky Diaqram. Ilpu
9TOM Ha 9KPaHEe OTKPOETCs OKHO (Kak Io-
Ka3aHO Ha PUCYHKE).

2. B Tabnuiry, KoTOpasi pacroioKeHa B mpa-
BOW CTOPOHE, BBEUTE JTAHHBIE.

\3. B 1eBoil cTOpOHE BBl YBUAUTE JUArpaMMmy. >

O0001eHus 1 BbIBOABI: [Ipr momMoImy recTorpaMmsl yI00HO H300pakaTh pac-
npesesieHne BEeTMUMHbBI Ha HHTEPBAJIC. Y UUTENb ITOBTOPSIET 3TAIbl IIOCTPOCHUS I'H-

CTOTPaMMBI.
OunennBanue

e IIpumenenue

YpoBHu
I 11 111 v
[Ipu nomoru
3arpymHs- CaMOCTOSITENNEHO
COOTBETCTBYIOILIUX HUcnonesyeT TBOp-
eTcs Ipu . CTPOUT TUCTOTPAM-
YKa3aHUH CTPOUT YECKHE METO/bI
II0CTpOe- MY U3MEHEHUSI
THUCTOIpaMMy H3Me- [IPU TIOCTPOCHUN
HUM T'HCTO- JAHHBIX 110 UHTEP-
HEHHS JaHHBIX I10 THUCTOTPaMMBI.
IPaMMBbl. BaJIaM.
HHTEpBaJIaM.

Ypoku 5-7. CpegHee apudmernyeckoe, MORA U MEAUAHA

(y4eOHUK, cTp. 176)
Cranpapr: 5.1.3. Haxonut Moy, Mennany M cpenHee apuMeTHdecKoe s
COOpaHHBIX YUCIIOBBIX JAHHBIX.
Pe3yabrart 00yueHnusi:
st 06paboTku MHGOpMALMU HAXOAUT cperHee apu(METHIECKOE,
MOy ¥ MEIMaHy JUIsl YHCEIL.
®opma padoThI: KOJUIEKTUBHAS U B TPYyMIax
MeTobl paboThl: MO3roBas araka, 00CyXIeHHE

Pecypcenr: yueOnuk, UKT obopynoBanue, paboune JTUCTHI

207




Xop ypoka

B Hauane ypoka yuurens crpammBaeT y ydamuxcs: «4To takoe cpenHee apud-
METHYEeCKoe, MeJliaHa, pasMmax psja u Moaa?» Bce 3Tu MOHATHS M3BECTHBI yda-
LIMMCSI eI ¢ Ha4a bHON IIKOJIBI.

HUccaenoBarenbcekuii Bonpoc: Kakyio pons mpu 06padoTke nHhOpMAIH UT-
paroT cpenHee apudMeTHIECKOS, MOJIa U MeihaHa?

Oo0bsicHeHne y4yuTedsi: YuuTedb AT MIMPOKOE OOBSICHEHHE TOHSATHUSIM
«cpenHee apudMeTHIecKoe, «Mojiay U «Mmeauana». Ocodoe BHUMaHHUE OH Y/Iellsi-
€T TIOHSATHIO «Pa3Max psJay, MOKa3bIBAIOIIEMY pa3MEPHI psa.

Pa3max psiza — 5To pa3HOCTh MEXKIY HAWOOIBIIMM W HANMEHBIITUM YHUCIIOM
pana.

CBenieHUsI O JBYXMOJYJIBHBIX psaX yKe ObUIM MPEICTaBJICHBI B Y4eOHUKE.
VYyurens emé pa3 MoxKeT 00bSICHUT 3TO Ha IPUMEpPaXx.

s mpoBenieHs McCIIe0BaHUS KIIACC MOXHO pa3feNuTh Ha rpymbl. Kaxkmas
rpynma s o0paboTku WMHGOpPMAIMKM HAXOAUT JUIS 3aJaHHBIX YHCENl CpPEIHee
apudmeTnyecKoe, MOy U MEIHaHY.

3ananume Ne3. CpenHee apudmeTndeckoe TPEX YUCEN PABHO BTOPOMY YHCIY,
€CJIM BTOPOE YHCIIO PABHO MOJyCyMME MEPBOTo U TpeThbero. Hampumep: 310 BepHO
s psaa uncen 16, 20, 24. [Iposepka: (16 + 20 + 24) : 3 =20.

3ananue Ne 4. a) CpenHee apumMeTHIecKOe YEThIPEX YHCeN OyIeT PaBHO BTO-
pOMY HHCITy, €CITM BTOPOE YHCJIO PaBHO CpeAHEMY apu(pMETHYEeCKOMY TIEpBOTO,
TpeThero u ueTBépToro uncenr. Hampumep: (21 + 34 + 39 +42) : 4 =34,

0) Cpennee apudmernueckoe 4eThIpEX 4ucen OyleT paBHO TPEThEMY YHCILY,
€CJIM TPEThE YMCIIO PABHO CPEIHEMY apU(METHUECKOMY IIEPBOr0, BTOPOTO U YeT-
Béproro uncen. Hampumep: 56, 26, 48, 62. IIpoBepka:

48=(56+26+62):3=48u(56+26+48+62):4=48.

3apanne Ne 9. 3 TabauIIBl, B KOTOPOU MTOKA3aHO pacIpeeICHHe XUMUICCKUX
AJIEMEHTOB B 3€MHOU KOpE, COCTAaBUM JTHATPaAMMY.

>

R i || Iw

muman MazHuu Kanuu Hampuii Kaloyui anioMuUHul

Sl =N WA U



Uucnosoii psa: 0,65 1,9; 2,45 2,65 3,45 7.5.

1. Pa3zmax psiga: 7,5 — 0,6 = 6,9.

2. Cpennee apudmeruueckoe: (0,6 +1,9 +2,4 +2,6 +3,4+7,5) : 6 = 3.
3. Mogs! HET.

4. Memunana: (2,4 +2,6):2=2,5.

Ha BTOPOM YpOKe MOKHO BHIOTHHTS 3a- _
HUS 13 yaeOHUKA.
3ananmne Ne 26. Jlns ero permieHus: He0OX0- -

JUMO COCTaBUTH CXEMY «HaCTb-LCIIOCH:

32.8:5=16,8 -

IIT uncno 16,8, Il uncno 16,8 - 1,5 =25,2

[ gucmo: 16,8 2,5 =42. OtBer: 16,8; 25,2; 42.

O0001meHust U BBIBOABI: YUHUTENb 10 PE3yJbTaraM MCCIEeI0BaHUM OOBICHS-
T, KaKylo poJib UTPaeT cpeaHee apupMeTnieckoe, Meauana 1 Mojia Ha IpuMepax
U3 OKpyxaroiero mupa. [loquepkuBaeTcs, Kakyto Ba)KHYIO POJIb OHU UTPAIOT IS
OPUHATHS KaKoro-ITM00 pelieHus], CpaBHEHHsI, YCTAaHOBJICHUSI PEaJbHOCTH IOy~
YEHHBIX PE3YJIbTaTOB.

OuenuBanue
* Onpenenenue

YpoBHu
| 11 I v
3HaeT MoHATHE CamocTos- Hcnons3yer TBOP-
C Tpynom Ha- cpemHero apud- TEJIHHO HaXO- YECKHE METO/IbI
XOJIUT CpeHee METHYECKOTO, JTUT cpesiHee MIPH HAXOXKACHUU

apu(MeTH4ecKoe, | MOJAbI U MEHaHbL. | apudmernde- | cpemaHero apudme-
MOy ¥ Meiiany. | MoKeT YaCTUYHO | CKO€, MOy U | THYECKOro, MOJbI U
OIIPEIEIISITh UX. Me/IhaHy. MEIUaHBI.

Ypok 8. lporHo3upoBaHue pesynbrara
(y4eOHHK, cTp. 179)

Cranpapr: 5.1.4. [lenaet nmporHO3bI HA OCHOBE 00pabOTaHHBIX JAaHHBIX.
Pe3yabTart 00yuenus:

JlemaeT mporHO3bI HA OCHOBE 00pabOTaHHBIX JAHHBIX.
®opma padoThl: KOJUIEKTUBHASA U B Mapax
MeTtoabl padoThI: MO3TOBas aTaka, 00CyKICHUE

Pecypcenr: yueOnuk, UKT obopynoBanue, paboune JTUCTHI



Cpennee apudmerndeckoe. Moma. Meauana
(pabounii AucT)

damuiang: Nms:

1. B cany cobpamu 4 xop3uHsI sI010K. B cpenHeM Bec KakI0i KOP3UHBI COCTABIISET
12 k. Ecniut B onHOM Kop3uHEe 9 Kr SI0JI0K, TO CKOJIBKO B CpPEIHEM SIOJIOK B TPEX
JIPYTHX KOp3uHax?

2. Bo Bpemst copeBHOBaHMIA CITOPTCMEH HaOpali cienyromue oamisl: 5,3; 4,8; 5,0;
5,2;5,8;4,9;4,7; 5,1. Beruucnure cpenauii 6ami, HaOpaHHBIH CITOPTCMEHOM.

3. Haiigute cpenHee apupMETHUCCKOC M MEAHMAHy CIEAYIOMIETO psijia YUCEI:
67,98; 78,64; 89,23; 45,93 u 85,5. [lomydeHHBIN pe3yabTaT OKPYTIUTE 0 €U~
HUIL U JICCATHIX.

4. ABTomMoOWIb exanm 3 vaca co ckopocthio 90 kM/4, 4 yaca CO CKOPOCTHIO
75,5 xm/4, 1 1 4ac co CKOpOCThIO 65 KM/4. BBIUMCIIUTE CPEIHIOI CKOPOCTh
JIBUKECHUST aBTOMOOUIIS.

5. Ha pucynke AB = BC. Haiinure xoopaunary Touku C, ecim A(6,5) u B(7.,4).
6,5 7,4
I I 1
A B C

6. Cpennee apudmernueckoe nsatu yucen pasHo 12,8. Haiinute cpeanee apudme-
TUYECKOE YEThIPEX YHCE, €CIH OJTHO U3 HUX PaBHO 2,6.




Xop ypoka

IlocTanoBka npodJjemsbl: YuuTens 3a1a€T Bompoc: «MOXKHO JTH KaKUM-TTHOO0
00pa3oM OIEHHUThH IIAHC HACTYIUICHWS MHTEPECYIOIIeTo Hac COOBITHSA?» Bricmy-
MIMBAIOTCS MHEHHUS YYalluXcs. YUYUTellb YTO4HsAeT Bompoc: «Kak MOXHO aaTh
NPOTHO3 COOBITHIO, OyAET JIM 3aBTpa coiHeuHas mnorona?» HasepHoe, ydeHUKH
CMOTYT paccka3arb, Kak JaéTcsi MPOTHO3 MOTOABL. A Kakue eme cOOBITUS MOXKHO
CIIPOTHO3MPOBaTh? BO3MOXKHO, YHEHUKH BCIIOMHST O 3€MJIETPSICEHUAX, yparaHax,
CHUJIFHOM BETpE, BOTHEHUU Mops (11eJIecO00pa3HO TTOATOTOBUTD ITPE3CHTAIIHIO ).

Yuurens MOXKET paccKazaTh, KaK MOJKHO JIaTh ITPOTHO3 IS 00JIee MPOCTHIX CO-
ObITHII. Harmpumep, aiisi TpOrHO3UPOBaHUS, CKOJIBKO OTIIMYHHUKOB OyIEeT B KOHIIE
y4eOHOTO Tola Cpedy ydalluxcs MEeCTOro Kiacca; Kakoe peleHne NPUMYT IETH
NpU TOKYTIKE CNAAO0CTe Ha Mpa3iHUK; OyJeT JIM XOJOMHOW 3uMa M T.JI. HYXKHO
UMETh ONpeACIEHHY0 HHPOPMAIIHIO.

Hccaenorarennsekuii Bonpoc: s 4ero HyKHO IeTaTh MPOrHO3?

Oo0bsicHeHne y4yuTeasi: YUHUTETh OOBACHAET (DYHKIIMHM MPOTHO3WPOBAHUS.
Jns mpoBenieHus NCCIeIOBaHMs MOJKHO MCTIONB30BaTh 3aaHus U3 yueOHUKa, KO-
TOpBIE MOYKHO BBITIOJTHUTH Kak B TPyINax, TaK ¥ B Mapax.

3ananue NeS. J[nsg cocraBieHUs TPOTHO3a, Y€ pe3yasTaT B MPBDKKE OymeT
Jy4Iie, Halo MO TaOMuIle HaWTH cpenHee apupMETHIECKOe BCEX MOTBITOK IS
Ka)XJIOT0 y4eHHKa. Takum o0pa3oM, TOT, y KOTO 3HAYCHHE CPEeIHEro apudmMerude-
cKoro OyjieT OoJIbIIe, MO MPOTHO3Y Oy/IET MMETh CaMblii BBICOKUI pe3ysIbTarT.

O000mennss U BBIBOABI: YUuTeNb €€ pa3 MOTUEPKUBACT BAXKHOCTH IPO-
THO3UPOBAHUS PE3yJbTaTa Ha KOHKPETHBIX MpuMepax. Hampumep, Ha 0CHOBaHHUU
TOTO, YTO CAaMOYYBCTBHE OOJBHOTO C KXKIBIM JIHEM YITy4YIIACTCs, MOXKHO JaTh
MPOTHO3, YTO OH BBI3NOPOBeET. [[Jisi TOUHOTO MPOTHO3a HEOOXOIUMO MPABUIBHO
00paboTtarh HHPOPMAIUIO, KOTOPAS JUIS ATOTO UCIIOIb3YeTCsl.

OuenuBanue
e IIpornosupoBanue

YpoBHu
| I 111 v
3aTpyHsIeTCs B
Py IIpu o6padotke | IIpu 0OpaboTKe AHamu3upyst
MPOTHO3UPOBAHUH
o p— ruHpOpMaITHN nH(pOpMaIHH HUHGOPMAIIHIO
pesy. AT NPUONMKMKEH- | CAMOCTOSTENIBHO | BBIIBUTAET TBOP-
00paboTke uHpOp- . N
HBIW TIPOTHO3. JaET MPOTHO3. YEeCKHE UJICH.
Maruu.




Ypok 9. BeposrtHoctp
(yueOHuK, cTp. 181)

Crangaprt: 5.2.1. Onpeaenser KOTUISCTBO BO3MOKHBIX UCXOJOB COOBITHH.
Pesyabrart 00yueHust:
Omnpenenser BUI COOBITHS.
®opma padoThI: KOJUIEKTUBHAS U B IPYIIax
MeToabl paboThi: MO3roBas araka, 00CyKIeHHE
Pecypcewbi: yuebnuk, UKT oGopynoBanue, pabodne JUCTHI

Xop ypoka

IMocTaHoBka mpodsieMbl: YUYUTEIb PacCKa3blBaCT O PA3JIUYHBIX COOBITHSX.
OTH COOBITHSI MOXKHO TIOAATOTOBUTH Ha KOMIIBIOTEpPE B BUE ciaioB. Paccmarpu-
Bas OTH COOBITHSA, YUNUTEIh HABOAUT JIETCH HA MBICIb, YTO CYIIECTBYIOT BO3MOXK-
HbIE ¥ HEBO3MOXKHBIE COOBITHsI. DTOT BOMPOC OOCYKIaeTcs BceM kiaccom. llpu
9TOM MOYXHO HCITOJIB30BATh 3a/IaHUS U3 yUeOHUKA. B pe3ynbrare BBISABISIOTCS TPH
BUJIAa COOBITHI: «I0CTOBEPHOE COOBITHE», «HEBO3MOKHOE COOBITHE» U «CIIy-
yaiiHoe COOBITHE» U HX 0COOCHHOCTH.

Hccaenoarennbekuii Bonpoc: Kak onpenenuTs BUI COOBITHS?

UccnenoBanne npooautcst BceM kiaccom. [lo ycnmoBuro 3amanuii u3 yueOHu-
Ka ydJalnruecs yCTaHABIMBAIOT BUI COOBITHSA. YUUTEIh JTOJDKEH OPTaHW30BATh pa-
00Ty Tak, 4TOOBI BBICITYIIATh MHEHUE KAKIOTO YUCHHKA.

O0001eHNs ¥ BLIBOAbI: YUHUTENb €€ pa3 MOABOAUT UTOT MPOJCIAHHON pa-
00Tbl. OH HAIOMUHACT JIETSAM O COOBITHAX Pa3IUYHOTO BUJA U UX OCOOCHHOCTSIX.

OuennBaHnue
* Onpenenenue

YpoBHH

I 1T I v

AHanu3upys
COOBITHE, BEI-
JIBUTAET TBOP-
YECKHUE UJICH.

Ommbaercs nmpu | Onpezenser Bujx coObl- | CamocTosITe b-
OTIpeNeTCHIN THSI, HO 3aTPYIHSIETCS || HO ONpEeAesseT
BUJIA COOBITHS. pH 00BSICHEHHUH. BUJI COOBITHSL.




Ypok 10. PasHoBeposiTHble, MUNOBEPOSATHbIE U
BbICOKOBEPOSITHbIE COBObITUS
(y4eOHuK, ctp. 175)

Cranpapr: 5.2.2. Paznuyaet MajgoBepoSTHbIC U BEICOKOBEPOSITHBIE COOBITHSL.
Pesyabrar 00y4yeHus:

OmpenenseT COOBITHSI MEHEE BEpOSITHBIC U O0JIee BEpOSITHBIC.
®opma padoThI: KOJUIEKTUBHAS U B TPYyNIax
MeToabl padoThi: MO3roBas aTaka, 00Cy X /IeHHE, OOBSICHEHUE YUUTEIS
Pecypcenr: yueOnuk, UKT obopynoBanue, paboune JTUCTHI

Xop ypoka

IlocTranoBka MpodJieMbl: YUHUTETh IPUBOIUT IPUMEPHI MATOBEPOSTHBIX U BBI-
COKOBEPOSITHBIX COOBITHHN. Benércst 00CcyxmeHue mo MoBOILy KaxI0T0 COOBITHSL.

Hccnenoarenbcekuii Bonpoc: Ilpu Kakux ycloBUSIX MPOUCXOAST MallOBEPO-
STHBIE U BEICOKOBEPOSITHBIE COOBITHS?

s mpoBeieHus MccuenoBaHus Kacc ASMUTCS Ha TPYIIBL. YUYUTENb COCTaB-
JeT pabovue JHUCTHI, B KOTOPBIX MPEICTABICHBI TaKWe 3aTaHMs, IIPH BEITIOIHE-
HUW KOTOPBIX HAZIO YETKO pa3iindaTh MaJIOBEPOSTHBIC H BHICOKOBEPOSTHBIC COOBI-
THsA. J[7151 9TOTO MOKHO HICTIONBE30BaTh 3a/IaHUs U3 YIeOHUKA.

IIpumep padouero aucra

/f Ha kaproukax 3anucansl uncna 5, 12, 23, 24, 13, 17. Kaprouku \\
MOBEPHYJIM HAJIKMCHIO BHU3 U IIepeMeniain. Eciu BpIOpaTh OfHY U3
KapTo4eK, TO Oy/eT I COOBITHEM MaJIOBEPOSTHBIM, BEICOKOBEPOST-
HBIM MJIM paBHOBEPOSITHBIM, UTO YUCIIO Ha KapTOUKe:

a) AenuTcs Ha S; 0) mpocroe; B) cocTaBHOE?

a)

6)

. )

3aganue Ne5. a) Tak xaxk Hatur moxkeT npuHATH 4 penieHus, T0 BO3SMOKHO
OCYIIECTBICHNE OJJHOTO U3 4-X BAPHAHTOB COOBITHUIA.

0) Ilpourenue I u Il kaur paBHOBeposiTHOE coObITHE, TpouTeHue 11 kHurKm —
BBICOKOBEPOSITHOE COOBITHE.




3amanue Ne 6. a) BeposiTHOCTD BbIIIaICHUSI JIFOOOTO OMIIBSIPIHOIO IlIapa paBHA %

0) Ecnn B kopoOke ecTh 3 4€pHBIX M 3 KpacHBIX IIapa, MOsBICHHE KPACHOIO
WY TIOSIBIICHHE YEPHOTO 1apa SIBISOTCS PABHOBEPOSITHBIMUA COOBITHSIMHU;

B) Eciit ecTh 4 4épHBIX U 2 KpacHBIX IIapa, TO MOSBJICHIE YEPHOTO IIapa sSBIIs-
€TCS1 BBICOKOBEPOSITHBIM COOBITHEM;

r) [losiBnenne mapa ¢ HOMEpOM 5 MM HOMEPOM 2 SIBIISIETCSI PABHOBEPOSITHBIM
COOBITHEM.

O0001eHNs U BHIBOJABI: YYHUTENb MOABOIUT UTOT, UTO CYIECTBYIOT paBHOBE-
POSITHBIE, MAJIOBEPOSITHBIC U BEICOKOBEPOSTHBIE COOBITHSI.

OuenuBanue

* Omnpenenenue

YpoBHU
| 11 111 v
Cogsepiaet ommo- [IpaBunsHO UYeTko Kjac-
Onpeenser coObl-
KH ITPH OTIpeJie- OIpeesieT cuduuupyer
. | Ths ManoBeposTHBIC
JIEHUM COOBITHUIH COOBITHS MaJIO- || OOJBIIYIO MK
Y BBICOKOBEPOSITHBIE,
MaJIOBEPOSITHBIX BEPOSITHBIC MEHBIIIYIO
HO 3aTPYIHSACTCS PU
Y BBICOKOBEPOSIT- BBICOKOBEPOSIT- BEPOSITHOCTD
00BSICHEHHUH. o
HBIX. HEIE. COOBITHH.

Ypoku 11-12. Konuuecrso BO3MOXXHbIX UCXOR0B COObITHIA
(y4eOHUK, cTp. 185)

Cranpapr: 5.2.1. OnpenensieT KOITMYECTBO BOZMOKHBIX HCXOJ0B COOBITHH.
Pe3yabrar 00y4eHus:

Omnpenenser KOIMYECTBO BOZMOXKHBIX HCXOJ0B COOBITHH.
®opma padoOThI: KOJUIEKTUBHAS
MeToab! paGoThl: MO3roBasi aTaka, 00CyKaeHHe
Pecypcebi: yueOnuk, UKT obopynoBanue, paboune JTUCTHI

Xop ypoka

ITocTtanoBka npodaembl: CKOIBKO ABYX3HAUHBIX YHACET MOXKHO 3aIlUCaTh MIPU
nomoru udp 0; 2; 5, UCTIOAB3YS KOKIyIo IUPy TOTHKO ONHUH pa3?

BeposiTHO, 9TO TTOCIIE paCCMOTpPEHUS TaHHOTO BOITPOCHI HA JOCKE TIOSBUTCS 3a-
nuck: 20; 25; 50; 52. Kak BUIHO, KOJHMYECTBO BO3MOXHBIX BApUAHTOB paBHO 4. [la-
Jiee MOJKHO TIPOJIOJDKUTH PACCMOTPEHUE aHAJIOTUYHBIX 3a[aHui U3 y4eOHUKa.

Hy:xH0 00paTuTh 0c000€ BHMMAHHME HA CJEAYIOIHe MOMEHTbI: YUYCHUKU
4acTo 3aTPYJAHSIFOTCS MPU MOHUMAHUHM «KOJUYECTBA BO3MOXHBIX HCXOJIOB COOBI-
Tus». 1103TOMY y4HTENns MOKEH HANMPABUTh MAKCHUMYM YCIWIJIMHA ISl YCBOCHHUS
JTAHHOTO TTOHATHS yUaITUMUCS.




Hccaenoarenbecknii Bonpoc: Kak onpeneinuTs KOJIMYECTBO BO3MOKHBIX HC-

XO/10B COOBITUA?

I[J'ISI OTOI'0O MOXXHO HCIIOJIb30BaThb 3a1aHUEC U3 y‘IC6HI/IKa.

3aganua Nel. a) s 1 ) 2
OTIpEe/IETICHUST  BO3MOYKHBIX I 3_ e P4 L
MCXOJIOB COOBITUSI COCTaBUM
cxemy. Torga KoOJIM4ECTBO ~ 1 3 1 3
TakMX HMCXOMOB paBHO: 123,

132,213, 231, 312, 321. 3 3 1 2 1

3apanus Ne 3. [Tobequre-
JIIM MO’KHO JIaTh UMEHA WIIH IMPOCTO TIpOHyMepoBath: 1, 2, 3, 4, 5. Torga, MOXHO
COCTaBHTH creAyromue mapel: 12, 13, 14, 15, 23, 24, 25, 34, 35, 45. Takum oOpa-
30M, KOJTMYECTBO BO3MOYKHBIX BapHaHTOB paBHO 10.
O0600mennss u BoIBOABI: EMIE pa3 MOMBITOXUBAIOTCS CTIOCOOBI HAXOXKICHHS
BCEX BO3MOXHBIX HCXOJIOB COOBITHS.

OuennBanue
* Onpenenenue

KOJIMYECTBA BO3-
MOYKHBIX HCXOIOB
CcOOBITHS.

MOYKHBIX UCXOJIOB
COOBITHS C TIOMO-
NI YYUTEJISL.

YpoBHu
I I 11 v
3arpynHsaeTcs Onpenensier Omnpenensier ks
pannoHaIbHBIM
NIPY ONPEAETICHUH | KOJIMYECTBO BO3- KOJIMYECTBO

BO3MOKHBIX HC-
XOJIIOB COOBITHS C
00BSICHEHHEM.

CII0COOOM KOJIH-
YECTBO BCEBO3-
MOYKHEIX HCXOZIOB
COOBITHS.

Ypoku 13-14. Konuuecrso 6naronpustHbix MCXOR0B
OTHOCHUTESIbHO CITOXKHBIX COObITUIA

(y4eOHUK, cTp. 188)

Cranpapr: 5.2.3. HaxoauT KOJWYECTBO OJAarompHsTHBIX HCXOIOB OTHOCH-

Pe3yabrar 00y4yeHus:

TEIILHO CJI0KHBIX COOBITUH.

Onpe,uensleT KOJIMYCCTBO 6HaFOHpI/I$ITHLIX HCXOI0B COOBITHUI.

®opma padoThI: KOJUIEKTUBHAS U B IpyIax

MeToabl padoThIl: MO3TOBas aTaka, 00CyKICHUE




Pecypcenr: yueonuk, UKT o6opynoBanue, paboune JTUCTHI

Xop ypoka

Ha npenpiaymiem ypoke ObLTO pacCCMOTPEHO KOJIMYECTBO BCEBO3MOXKHBIX UCXO-
JIoB coObITHs. Ha 3TOM ypoke OyyT pacCMOTpPEHbBI OJIarOnpHUsiTHbIE COOBITHS U UX
KOJIMUECTBO, B3SITOE M3 BCEBO3MOXKHBIX COOBITHIA.

Yuurtens NpuUBOIUT MpUMEp JIF000ro coObiThs. McciienyoTess BCEeBO3MOXKHbBIE
1 OJIaronpUsITHBIC UCXOJIbl JAHHOTO COOBITHSI.

UccnenoBarenbekuii Bonpoc: Kak HailiTH KOMMYECTBO OIATONPUSATHBIX UCXO-
JIOB CJIOKHBIX COOBITHI?

st mpoBeeHUsT UCCIEeIOBAaHUS KJIACC JENUTCS Ha TPYIIBI U MEXKAY HUMU
pacnpenensoTcs 3aaHus U3 yueOHHKa.

3ananusa Ne 1. 6) [Ipu omHOBpeMeHHOM NOAOpachIBAHUH JIBYX 3ap KOIUYECTBO
ONarompusATHBIX UCXOAO0B C CYMMOHW OYKOB, paBHoii 10, Oymert 3:
(5+5); (4+6);(6+4).
KommdecTBo e BO3MOKHBIX HCXOA0B paBHO 36. TakuM 0Opa3zoM, IMpH OJHOBpPE-
MEHHOM OpOCaHMH ABYX 3ap KOJIMYECTBO BCEX OIArONMPHUATHBIX NCXOAO0B PaBHO 3.
Ortser: 3.
3apanus Ne 6. KonmmyuecTBo OMaronmpHsITHBIX HCXOAOB IMPU OPOCAHWH OIHOM
3apbl C YETHBIM KOJIMYECTBOM OYKOB paBHO 3 (TIpH BBITIAACHUH 2, 4 1WiIH 6).
Ortser: 3.
3aganusa Ne8. Ecnu mogOpocuTh 3apy, TO BEpOATHOCTD BBITIA/IEHUS HA BEPX-
Hell TpaHd 0YKOB ¢ CyMMOi#t OombIre 6, paBHa 0. JlaHHOE cOOBITHE Ha3bIBaeTCS HE-
BO3MOXHBIM. COOBITHE, UTO BBITIABIIIEE 0UKO OyaeT Oorbire 0, Ha3bIBAETCS JTOCTO-
BEPHBIM COOBITHEM, OHO BCETNa HACTYMHT. YHCIIO TAKMX UCXOIOB PaBHO O-H.
Otser: 6.
O06o0meHns M BBIBOABI: YUHUTEIb IMOJBOAUT WTOI, KAK HAMTH KOJWYECTBO
ONarompUSATHBIX NCXOJ0B OTHOCUTENHHO CIIOKHBIX COOBITHH.

OuneHnnBanue
* Omnpenenenue

YpoBHu
I 11 11 v
3arpyaHseTcs
pH omperere Onpenenser Koiu- Onpenensier TBopuecku orpe-
P p YECTBO OJIAronpu- KOJIMYECTBO JICJISICT YMCIIO
HUU KOJIMYECTBA
SITHBIX UCXOJIOB OJIATOTIPUSITHBIX | OJArONPHUSITHBIX
ONarompUsATHBIX
COOBITHS C TIOMO- | MCXOJIOB COOBITHS | HCXOJOB COOBI-
HMCXOJIOB COOBI-
s B0 YUUTEJIS. C OOBSICHEHHUEM. TUSL.




Ypok 15. Mposepbre cebs
(y4eOHUK, cTp. 191)

3ananus pazgena «lIpoBeprre cebs» mpeaHa3sHAUSHBI AL CAMOCTOSTEIBHOTO
peLIeHHUS.

IIpuMmepHasa TabAHIIA KPHTEPHEB CYMMATHBHOTO
ouneHuBaHHus no VIII pasneay

Ne Hasbixkn

1 CocTapmnsieT COOTBETCTBYIOIIME BOIPOCHI AJIsl cOOpa CTaTUCTUYECKOM
WH(POPMAIHH.

2 Crpout Tabnuiy, OTpakarolyto XapakTep n3MeHeH!s! HH()OPMaLIUH.

3 Crpout auarpamMmy, OTPayKaroIlyto XapakTep U3MEeHEHHs HHPOopMa-
H.

4 Haxoaut cpennee apupmernieckoe, MeAMaHy U MOTY.

5 Jlaét mporuo3 Ha OCHOBaHWHU 00pabOTaHHOHN WHPOPMAIIHH.

6 Omnpenensier BUI COOBITHS.

7 Onpenenser, SBISETCs JIM COObITHE MaJOBEPOSTHBIM HITH BEICOKOBEPO-
STHBIM.

8 Ornpe/eriser KOJIUISCTBO BO3MOXKHBIX UCXOJI0B COOBITHSI.

9 OnpenensieT KOIUYECTBO OIMaronpHUsITHBIX HCXOA0B OTHOCHTEIBHO
CJIO)KHOTO COOBITHSI.
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Ypok 16. Manoe cyMMaTHBHOE OLIEHHBaHHE
no VIII paszeay

damuinsa: HUmsa:

Jara:

1. CocTaBbTe COOTBETCTBYIOILIME BOMPOCHI Al cOOpa MH(POPMALIMK O TOM, YeM
Oy/ZyT 3aHUMAaThCS BAIlIM OJHOKJIACCHUKY Ha KaHUKYJax.

L=

5.

2. Bospacrt 3putenei B kuHo3ajue pacmpeneiacé tak: 8—12 met — 15 %, 12—-16 ner
- 12%, 16-20 net 25%, 20-24 roga — 11 %, Bo3pacT OCTAIBHBIX 3pHUTEICH —
24-28 net. Haiinure KOIMYECTBO 3pUTEINEH, BO3PACT KOTOPBIX HAXOIUTCS MEXK-
ny 24 u 28 rogamu. [1o gaHHBIM 331241 TOCTPOUTE TUCTOTPAMMY.

3. 1o nanubM 3amanus Ne2 mocTpoiiTe TabIUIly U KPYTOBYIO IUArpaMMmy.

4. Ha ocHOBaHMHU JaHHBIX TaOIHIBI MOKHO JIM JIaTh MPOTHO3, KTO M3 CIIOPTCMe-
HOB OyzeT nodenutenem?

KonuuectBo Konuuectso
Cnoprcmen Pesynbrar
BBIUTPAHHBIX UTP || MPOUTPAHHBIX UTP
I 12 12
11 8 16
III 11 14
I\% 15 10

5. Yucno a Haxoautcst Mex 1y unciamu 1 u 8, a uncio b mexy uuciamu 12 u 15.
Bripasute MHEHHE O COOBITHH, €CITH:

a)a>b

6)a<b

B)a=>

') cymMmMa a + b — 4éTHOe Yucio

1) cyMMa a + b HaxomuTCs MeXIy unuciaamu 1 u 15




6. Kak MOXXHO pacmnosiokuTh 1o mopsaky umena: Hawnb, I'yceiin m Camup?
CKONTbKO BO3MOXKHBIX BAPHAHTOB TIOTYIUTCS?

7. B memke 15 Genpix u 12 xEnThix mapukoB. He 3armsiabiBas B MEIIOK, U3 HETO
BBIHUMAIOT OJUH LIapHK. Pacronoxure coObITUS B MOPsIKE BO3PACTAHUS MX
BEPOSITHOCTH:

a) OeIIbIi mapuK; 0) KENTHIN MIAPHK;
B) IIapHK JIF000TO IBETA; T) s106J10KO.

8. Haﬁ,Z[HTC KOJIMYECTBO BO3MOXXHBIX H 6J'IaFOHpI/I$lTHI:IX HCXO0J0B COOBITHS napu
OJHOBPEMCHHOM HOJI6paCLIBaHI/II/I JABYX 3ap, €CJIM KOJIMYCCTBO BBINABIINX OY-
KOB JOJIDKHO PaBHATHCA 5.

9. Ilpu wrpe B JIOTO U3 MELIKa BBIHUMAIOT OOYOHKHM ¢ HOMepamu oT 1 1o 90.
Haiinure KoaumdecTBO ONAromprsITHBIX HCXOMOB COOBITHH, NMPH KOTOPBIX M3
MeIlIKa, He 3ariIs/IbIBasi B HETO, BBIHUMAIOT OOYOHOK C YETHBIM YHCIIOM.

10. Cpennee apudmernueckoe uncen ¢, b u ¢ paso 18. Haliaute b + ¢, ecim a = 4.




BoAbllioe cyMMaTHBHOE OlleHHBaHHe No 2

damuiang: HUmsa:

Jara:

1. Hamummre yuca, mpOTUBOIONIOKHBIC YHCIIaM:
8 ___ 0 ; -5 ;
12 ; -7

2. Beruucnure 3HaueHue BepakeHust: |-3| + 9] — |4 — 5]

3. BMecTo ToYeK BCTaBbTE TaKMe 3HAKH, YTOOBI HEPABEHCTBO CTAJIO BEPHBIM:
a).8>-3; ..42<..1; ...56<0; —-13>...89; ...1000<...12;
0)-11+8>...19; 9+ (-16)<...111.

4. BeimonHute AeicTBUS 10 OPAAKY: (—25) - 12 +(=6) : 2 —(-100) - 0

5. Haligute pa3HOCTh MHOYKECTB:
A={a; b;c; k;-3;11;0}; B=1{9;a;n;c,m;—6; 11; 8}
A\B =
B\A=

6. Pemnre ypaBHenue: 7x + 54 = 2x — 21

OrTBerT:

7. Camup crapiie DiapMupa Ha 3 roga. Uepes TpH roga cymMMa MX BO3pacToB Oyaer
paBHa 25. CKOIBKO JEeT DIbMUpPY?

OrTBer:

8. B onHoM sinuke 58 kr ¢pykToB, B ipyrom — 80 kr. 13 BTOpOro siipka mpojaaiu B
2 paza Oosbliie PpyKTOB, UeM U3 mepBoro. [locie 3Toro B SIUKAaX OCTAIOCH OTU-
HAKOBOE KOJIMYEeCTBO PpyKTOB. CKOJIBKO ()PYKTOB OCTAIOCH B KAXKJIOM SIIIIUKE?

OrTBer:

9. Haiigure HECKOJIBKO LIENBIX pellIeHUH HEpaBeHCTBA METOOM moadopa: x +1 <2

10. B 3agaHHOM Kpyre OTMETBbTE CEKTOp H cerMeHT. O003Ha4bTe
OyKBaMy TOJTyYSHHbIH HEHTPAIbHBIN yroi:




11. a) OtMmeTbTe B MpPSIMOYTOJIBHOM cucTemMe YA
KOOpJIMHAT TOYKM C KoopanHatamu: A(—3;
2); B(-1; 0); C(=5; 1); K(4; -2); F(-3; -3);
H(0; 4); M(4; 3).

6) O003HAYbTE TOUKH HA PUCYHKE OYKBA~ o JO o L
MU ¥ HalJUTE UX KOOPUHATHI; 54321011 2 3 4 ¢
® =2
-3
12. Pa3HOCTB JByX CMEXHBIX YIJIOB paBHA —4t

30°. Haitnure GOIBIIHIA yTOII.

13. [1o maHHBIM TaOJIHUIBI TOCTPOUTE AUATPAMMY:

Cnoprcmen | PaccrosHme
1 1,5m
11 22 M
111 2,1 m
v 1,8 M
\ 32M

14. TlocTpoiiTe yroj, BEpTHKaJIbHBIA yINIy Ha PUCYHKE. 3Has,
YTO CyMMa JBYX IOJYyYEHHBIX BEPTHKAJIbHBIX YIJIOB paBHa
120°, HaliquTe BEIMYMHY KaXKJI0TO yIvia.

15. B memke 13 xpacubix, 7 xénteix u 10 3enénpix mapos. M3 memika ciydai-
HBIM 00pa30M BBIHUMAETCS OJIMH IIap, IPU 3TOM KOJIHYECTBO OJIaronpHUsITHBIX

HUCXOO0B, UTO BBIHYTHﬁ map:

a) OKaXkKeTcs 3eJEHBIM PaBHO: ;

0) OKa)KeTCsl KPaCHBIM PaBHO: ;

B) OK@)KETCS KENTHIM WM 3eJIEHBIM PaBHO . /_D

16. Haiigure 06péM mumurHpa. HageptuTe pa3BEéPTKy MTHHPA:
O0Bém:

=12 Mmm

h




JOAT'OCPOYHBIE ITPOEKTbI

VYuennkn 6-ro Kiacca, padoTast Ha/l pa3IMIHBIMEI POEKTAMH, MOTYT BBITIOIHATH
JIOJITOCPOYHBIE 3a/IaHHSL. DTH MPOCSKTHI IOMOTYT ITOBBICUTh MHTEPEC K TIPSIMETY Ma-
TEeMaTUKH ¥ COPMUPYIOT yMEHHUE TPE3CHTAIMU MPOEKTOB. B 6-M Kiacce MOXHO
MIPOBECTH MPOEKTHYIO paboTy 1o HIKeyKasaHHBIM TemaM. [Ipu paborte Ham mpoek-
TOM MOYKHO UCIIOJIb30BaTh HHTEPHET-PECYPCHI:

* CummeTpus B Ipupojie

* Ouucnen

* OTpunareiabHbIE YUCIIA U HYIb

* Jlpobu

* PasBiexarenbHbIE 3a/1a91

Kaxapiii yuutenb MOXKET MPEAJIOKHUTh I Kiacca WM YYCHUKA TPOCKT IO
pasiauuHbiM TemaM. [lpuBomuMM BallieMy BHHUMaHHIO MHpumep (HOPMbI TOTOBOTO
mpoekTa 1o Teme «Maremarnka B OBITY ¥ IOBCEIHEBHOM KUZHU:

IIpoekT: «Maremarrka B OBITY ¥ TOBCEITHEBHOW KH3HIY.

Ha ypokax MaTeMaTHKH HaM HE XBaTaeT BPEMEHH, YTOOBI OOJIbIlIEe Y3HATH O
POJIM MaTeMaTHYECKUX HAyK B KH3HU YEIIOBEKAa U WX CBS3H C PA3IMYHBIMU 00Ja-
CTSIMU JKU3HEACATEIBHOCTH, 00 HCTOPUN BOSHUKHOBEHUS M PA3BUTHUU 3TOU HAYKH,
YYEHBIX U WX JIOCTIKEHUSX. B pesymbrare Mbl 4acTo 3ajaeMcs BOIIPOCOM: «3a-
yeM Mbl U3yyaeM marematuky? Kakoe mecTo B Haiel xu3Hu oHa 3aHuMaeT? Yac-
TO JIM MPUXOAUTCS B3POCIBIM PEliaTh B MOBCEIHEBHOW KU3HU MaTeMaTHUCCKUC
3amaun?». [loaroMy menecoobpa3Ho BBITIOIHHUTH AOITOCPOYHBIN MPOEKT MO TeMe
«Maremaruka B ObITY U TTIOBCETHEBHOM KU3HI.

3ananus npoekra:

1. UccnenoBars Bonpoc «Kak 4acTo JIFo[id BCTpEYaroTCsl ¢ MaTeMaTHYECKUMHU 3a-
JladaM¥ B OOBIYHOM JKU3HU U OBITY?»

2. U3 yuyeOHMKA WK U3 APYTUX UCTOYHHUKOB OTOOpATh 3aJlaud MareMaTH4eCKOro
cofepxanus (Ha HaXOKJIEHHE CKOPOCTH, BPEMEHH, PACCTOSHUS, MPOIICHTA,
CTOUMOCTH, KOJIMYECTBA, MACChI U T.11.).

3. Oopmuts OyKIIET, B KOTOPOM IMpejcTaBicHa nHpOpMAIHs ¢ 33JjayaMH, KOTO-
pBI€ IPUXOIUTCS pelIaTh B OBITY W TTOBCETHEBHON KU3HH.

4. 1o 3aBepIIeHUN POESKTA MOATOTOBUTH MPE3CHTAIHIO.




IIpoaykr:
Oykier «Maremaruka B OBITY W TTOBCETHEBHON KU3HI.
KOMITBIOTEPHAs IPE3EHTALNS.

Heo0xonumoe odopynoBanme:
MIPOEKTOP, IKPaH, KOMIBIOTEP, NpUHTEP, oToanmapar, Oymara ¢opmara A4,
pabouue TeTpajm.

Metoabl ucc/ie0BaHUA:
W3ydenne ompiTa, caMOCTOsTENbHAs paboTa C JINTEPaTypoOH, HUCCIEeTOBaHUE
ATAIoB pelIeHNs 3a/1adu, Oecesa.

YyacTHUKH NpoeKTa: yJaruecs 6-ro Kiiacca.

Xox mpoexra:

Isman:

COIIMOJIOTUYECKHI OMPOC IO TEME MPOEKTa;

MOCTAHOBKA 3314, OTPE/ICIICHUE COCTARA IPYIII, ONPE/CTICHHE BOBMOKHBIX CITO-
CO0OB PEIICHUS TOCTABICHHBIX 3a71a4.

Il 5man:

o0cyxJaeHne coOpaHHOTO MaTepHara,;

pa3paboTKa CIieHapusi OCHOBHOW YaCTH MPOEKTa.

111 sman:

(dbopMaTupoBaHUe U Meyarh OYKIeTa;

MOATOTOBKA KOMITBIOTEPHOH MPE3CHTAIMN TPOCKTA;

JIU3aiH MPOEKTa.

1V sman:

3alIuTa MPOEKTa — JIEMOHCTPUPOBAHUE MOATOTOBICHHOTO MaTepraa;
JI3aiH pe3yIbTaToB MPOEKTA.
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CGap mahsulunu nasr edan:
“Soarq-Qoarb” ASC
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