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IHosicHUTEJILHASA 3aIIHCKA

Cmpyxkmypa npoepammsi

1. IMosicHuTeNbHAsI 3aMIUCKA, B KOTOPOW KOHKPETUZUPYIOTCS 0OIIIHE 11eTTH OCHOBHOTO OOIIET0
00pa3zoBaHus IO MaTeMaTHKe, JaETCs XapaKTepUCTUKa y4eOHOTO Kypca, ero MecTo B yuel-
HOM I1JIaHe, IPUBOJIATCS JIMYHOCTHBIE, METAaIIPEIMETHBIE U MPEAMETHBIE PE3YJIbTaThl OCBOE-
HUSl y4eOHOro Kypca, TUIaHUpyeMble Pe3yNbTaThl U3ydeHHs] y4eOHOTo Kypca.

2. Coaep:kaHue Kypca MaTeMaTHKH 5-9 KJ1accoB.

3. IlpumepHOe TeMaTHYecKoe MJIAHUPOBAHME C OTIPEICIICHUEM OCHOBHBIX BHJIOB YU€OHOM
ACATCIIBHOCTH YUalllUMHUCH.

4. Y4eOHO-MeToaHYecKOe H MHGOPMALMOHHOE OCHAIIleHHE 00pa30BaTeJBLHOIO Mponecca.

O0mas xapakTepucTHKa NPOrpaMMbl

[Tporpamma o MmaTeMaTHKe COCTaBlicHa Ha OCHOBEe DyHIaMEHTAIBLHOTO SI/Ipa CoJIepIKaHust 001Ie-
ro o0pa3oBaHus, TPEOOBAHMI K pe3yJbTaTaM OCBOEHHUS 00pa30BaTEIIbHON MTPOTrpaMMbl OCHOBHOTO
o0riero oOpa3oBaHusl, MPEACTABICHHBIX B ()eIepaJIbHOM I'OCYAapPCTBEHHOM CTaHIapTe OCHOBHOTO
o01iero o0pa3oBaHus ¢ y4ETOM MPEEMCTBEHHOCTH ¢ IPUMEPHBIMU IPOTPaMMaMH JUIsl HAYaJIbHOTO
oOrmiero oOpa3oBaHus 110 MaTeMaTUKe. B Hell Takke yUYUTHIBAIOTCS JOMUHUPYIOIINE HJIEH U TTOJIO0-
xeHus [Iporpammel pa3BuTHs U GOPMUPOBAHUS YHHBEPCATHHBIX YUCOHBIX ICHCTBUN JJIT OCHOB-
HOTO 00111er0 00pa3oBaHusl, KOTOPHIE 00ECIIEYNBAIOT (OPMUPOBAHNE POCCUMCKON TPaXTaHCKOM
UJICHTUYHOCTH, KOMMYHUKATUBHBIX KAUECTB JJMYHOCTH M CIIOCOOCTBYIOT (DOPMHUPOBAHUIO KITFOUE-
BOW KOMIICTCHIINH - YMEHUS YUUMbCAL.

Kypc MaTemaTuku 5-6 xiaccoB siBnsieTcss GyHIaMEHTOM JUIsl MaTeMaTH4eCKoro 00pa3oBaHus U
Pa3BUTHSI LIKOJIBHUKOB, JOMUHUPYIOLIEH (QYHKIUEH MPU ero U3y4eHHH B 3TOM BO3pACTE SIBJIIETCS
MHTEJJIEKTyalIbHOE pa3BuTHe yyamuxcs. Kypc moctpoeH Ha B3BEIIEHHOM COOTHOIIEHUU HOBBIX U
paHee YCBOCHHBIX 3HAHMA,0053aTeNIbHBIX U JOMOJHUTENBbHBIX TEM JIJIS U3yUEHUSs, a TAK)KE YUUTHI-
BaeT BO3PACTHBIC U WHANBUAYAIbHBIE OCOOCHHOCTH YCBOCHUS 3HAHUMA YUAIITMICSL.

[IpakTrueckasi 3HAUUMOCTD IIKOJIBHOTO Kypca MaTEMaTUKHU 5-6 KJIaCCOB COCTOUT B TOM, YTO
MIPEAMETOM €€ N3YUYEHUS SBIISIFOTCS MPOCTPAHCTBEHHBIEC (DOPMBI U KOJTUYECTBEHHBIE COOTHOIIICHHMS
peanibHOTO MUpa. B coBpeMeHHOM 001IIeCTBE MaTeMaTH4YeCcKasi IOJrOTOBKA HEOOX0[MMa KaXKIOMY
YeJoBeKy, T.K. MaTeMaTHKa MPUCYTCTBYET BO BCEX cpepax UeIOBEUECKOH AeSITeTLHOCTH.

Maremartuka sBJII€TCSA ONHUM U3 OIOPHBIX IIKOJIBHBIX IPEAMETOB. MaTeMaTH4eCKUE 3HaAHUS U
YMEHUSI HEOOXOIMMBI JJIsl U3yUEeHHUs aJIreOphl U TEOMETPHH B 7-9 Kilaccax, a TaKxKe I U3yUeHHS
CMEXHBIX JUCLUIIINH.

OpnHOM 13 OCHOBHBIX LIEJIEH N3YYECHHsI MATEMATHKH SIBIISICTCS pa3BUTHE MBILIJICHUS, IPEXKIE BCETO
abctpakTHOro MbinuieHus. C TOYKHM 3pEeHUsI BOCTUTAHUS TBOPUECKOM JTMYHOCTH OCOOCHHO BaXKHO,
YTOOBI B CTPYKTYPY MBIIIICHUS YYAIIUXCsl, KPOME aJITOPUTMUYECKUX YMEHUN U HaBBIKOB, KOTOpbIE
c(OpMYIMPOBAHBI B CTAHJAPTHBIX MpaBHiIaX, GOPMYNax U aITOPUTMAaX AEHCTBUMN, BOIITN 3BPH-
CTHUYECKHE MPUEMBI KaK 0OIIEro, TaK ¥ KOHKPETHOTO XapakTepa. DTU NpuéMbl, B YaCTHOCTH, Qop-
MUPYIOTCS IIPY ITIOMCKE PEICHMS 3a1a4 BBICIIUX YPOBHEH CII0XKHOCTH. B mpornecce nzydenus ma-
TEMAaTHUKH TaKke (POPMUPYIOTCS U TaKHe KauyecTBa MBIIICHHS, KaK CHJIa U THOKOCTh, KOHCTPYK-
TUBHOCTb U KpPUTUYHOCTh. JlJIs1 aganTanuu B COBPEMEHHOM MH()OPMAIIMOHHOM OOIIECTBE Ba’KHBIM
(axTopoM sBiIAETCS POPMUPOBAHUE MAaTEMATUYECKOTIO CTUJISI MBILIUIEHUS, BKJIIOYAlOIIee B ce0s



UHAYKIHUIO U JIeTYKIHI0, 0000IIeHNEe U KOHKPETU3AINIO, aHAIN3 U CUHTE3, KIIACCU(PHUKAIINIO U CH-
CTeMaTH3aI1Io0, a0CTparupoBaHUe U aHAJIOTHIO.

O6yquI/Ie MaTeMaTuKe I[aéT BO3MOXHOCTD IIKOJbHUKAM HAYYHUTHECA IIJIAHUPOBATE CBOXO €A~
TCJIIbHOCTb, KPUTUUCCKH OLICHHUBATDH eé, MNPpUHHUMATh CAMOCTOATCIIBHBIC PCIICHHA, OTCTAUBATL CBOU
B3TJI4bI 1 y6€)I(,Z[GHI/I}I.

B mponecce n3ydeHuss MaTeMaTHKH IIKOJIbHUKY Yy4aTCs H3J1araTb CBOU MBICIIH SICHO U MCUEPIIbI-
BAIOIIIe, MPUOOPETAIOT HABBIKK YETKOTO U TPAMOTHOTO BHITIOJHEHUSI MATEMaTHYECKUX 3alUCel, IIPU
JTOM MCIIOJIb30BAHUE MATEMATHYECKOTO SA3bIKA MIO3BOJISIET PA3BUBATh Y yYaIIUXCSl TPAMOTHYIO yCT-
HYI0 ¥ IIUCBMEHHYIO peyb.

3HAaKOMCTBO C UCTOPHEN Pa3BUTHS MAaTEeMaTHKHU KaK HAYKH (OPMUPYET Yy YUaLIUXCs IpeacTaBiIe-
HHUE 0 MaTEeMaTUKEe KaK YacTH OOIEUETOBEYeCKON KYIbTYPBI.

3HaYnTEIbHOE BHUMAHUE B U3JIOKEHUH TEOPETUUECKOT0 MaTepuaa Kypca yAeIseTcs ero MOTH-
BAIMH, PACKPBITUIO CYTH OCHOBHBIX MOHATUHN, UJeH, MeTo0B. O0y4yeHHne NOCTPOeHO Ha Oa3e Teo-
pHUH pa3BUBAIONIETO O0YUYCHHSI, YTO JOCTUTACTCSI OCOOCHHOCTSMU H3JI0KEHUS TEOPETHUECKOTO Ma-
Tepuala ¥ YIpaKHEHUSIMU Ha CpaBHEHUE, aHAJIN3, BBIJICJICHNE TJIABHOTO, YCTAHOBIICHUE CBSI3EH,
KIaccudukaiuio, 00001eHne u cuctemMaru3anuo. Ocodo aKIEHTUPYIOTCS COAEpIKATEILHOE pac-
KpBITHE MaTeMaTUYECKUX MOHATUH, TOJIKOBAHHUE CYIITHOCTH MaTEMaTHUYECKUX METOJI0B U 00JIacTH
UX MPUMEHEHHUSI, IEMOHCTPALIHs BO3MOXXHOCTEH MPUMEHEHUSI TEOPETUUECKUX 3HAHUM JIJIs1 peIeHUsI
3aJa4 MPUKJIAJHOTO XapaKTepa, HalpUMep peIIeHUs] TEKCTOBBIX 3a/1a4, JCHEKHBIX U MPOIIEHTHBIX
pacuéroB , yMEHHE MOJIb30BATHCS KOJMYECTBEHHON HH(pOpMAIUEil, MPeICTaBICHHON B Pa3IMYHBIX
dopmax, ymenne untarh rpaduku. Oco3HaHue o0IIero, CYIEeCTBEHHOTO SIBISIETCS OCHOBHOM 0a30i
JUTSI pEIICHUs yIIpaXHeHW. Ba)kKHO MPUBOANTE JAETaTbHBIC TOSICHEHHS K PEIICHUIO TUITOBBIX
yIpaXHEHUH. DTUM PacCKPBIBAETCS CYTh METO/a, MOAX0/1a, IPEIaracTcs aIrOPUTM WITH SBPUCTH-
YeCKasi CXEMa PELICHUS YIPAKHEHUN ONIPENEIEHHOTO TUIIA.

Kypc anredpsi 7-9 kiaccoB siBiseTcsi 0a30BbIM JJIs1 MATEMaTHYECKOTO 00pa30BaHuUs
¥ Pa3BUTHS IIKOJIBHUKOB. AnreOpanyeckie 3HaHUS 1 YMEHUSI HEOOXOIUMBI JIJIs1 U3y4YECHHUSI TeOMET-
pun B 7-9 kiaccax, anreOpsl M Hayasl MareMmaTrueckoro aHanusa B 10-11 kiaccax, a Takxke JUIst
U3YUYEHHSI CMEXHBIX AUCIUILINH.

[TpakTryueckas 3HaYUMMOCTH IIKOJIBHOTO Kypca aareOpsl 7-9 KI1acCoB COCTOUT B TOM, YTO
IpeaMETOM €€ U3yUEeHHUs SABISIIOTCS KOJIMYECTBEHHbIE OTHOLIEHHUS U TPOLIECCHI pEaIbHOTO MUPA,
ONKCaHHbIE MATEMATUYECKUMHU MOJENIsIMU. B coBpeMeHHOM 0011ecTBe MaTeMaTu4ecKast IoroToB-
Ka HeoOXouMa KaKJI0My 4eJIOBEKY, TaK KaK MaTeMaTHKa IPUCYTCTBYET BO BceX cdepax yenoBeye-
CKOH JeATEIbHOCTH.

OnHOI U3 OCHOBHBIX LieJel N3y4eHUs anreOphl SBISIETCS Pa3BUTUE MBIIUICHUS, PEXK/IE BCETO
dopmupoBaHue aOCTPAKTHOTO MBIIUICHUs. B mporecce n3yueHus anredpsl opMHpPYyETCs TOTH-
YeCKOe M aITOPUTMHUYECKOE MBIIIJICHHUE, a TAKXKE TaKUEe KaueCTBAa MBIIUIEHUS, KaK CHJIa U THOKOCTB,
KOHCTPYKTUBHOCTb M KPUTHYHOCTB. /{71 agantanyuy B COBpEMEHHOM MH(POPMALIMOHHOM O0IIECTBE
Ba)XHBIM (DaKTOpOM sBIIsIETCA (POPMUPOBAHHE MATEMAaTHUYECKOT0 CTHJIS MBILICHHS, BKIIIOYAOILEE B
ce0s1 MHAYKIUIO U IEAYKITHI0, 0000IIEHNE M KOHKPETU3AINIO, aHAIN3 U CHHTE3, KIIaCCU(PDUKAIIUIO 1
CHCTEMaTH3alNIo, abCTparupoBaHue U aHAJIOTHUIO.

OOyuenue anredpe 1aéT BO3MOXKHOCTh IIKOJIBHUKAM HAY4UThCS IJITAHUPOBATH CBOIO JEATENb-
HOCTh, KPUTHUECKH OLIEHUBATH €€, IPUHUMATh CAMOCTOSTENIbHBIC PEIICHHUs], OTCTauBaTh CBOU
B3IJISAIBI U YOCKICHUSI.

B npornecce u3yuenus anreOpsbl IKOJIBHUKH yyaTcs U3jaraTb CBOM MBICIIH SICHO U UCUEPIIbIBA-
Io11e, IPUOOPETAIOT HABBIKM YETKOTO U TPAMOTHOI'O BBIIIOJHEHUS MAaTEMaTHUECKUX 3allUCel, Ipu



ATOM HCIIOJIb30BaHHE MAaTEMaTHUECKOTO SI3bIKa TIO3BOJISIET PA3BUBATh y YYAIIUXCS TPAMOTHYIO YCT-
HYIO ¥ IUCbMEHHYIO Peb.

3HaKOMCTBO C UCTOPHEN Pa3BUTHA areOpbl Kak HAyKu (OPMHUPYET y ydaluxcs MpeacTaBIeHue oo
anreOpe Kak 4yacTu 00IIeYeI0BEYECKON KyIbTYPHI.

3HAUNTENbHOE BHUMAHHUE B U3JI0KEHUH TEOPETUUYECKOI0 MaTeprasa Kypca yAenseTcs: ero Mo-
TUBAIMH, PACKPBITHIO CYTH OCHOBHBIX MTOHATUH, UeH, MeTo10B.. OO0ydeHue nocTpoeHo Ha 0aze
TEOPHH Pa3BUBAIOIIETO O0YUYEHHUS, YTO JJOCTUTACTCS OCOOCHHOCTSAMH M3JI0KEHUS TEOPETHUECKOTO
MaTepraia U ynpaXHCHUsIMU Ha CPABHEHHE, aHAJIN3, BBIICIICHUE TTIaBHOTO , YCTAHOBIICHHUE CBA3EH,,
Kiaccudukanuro, 06o01eHne u cucreMaruzainuio. Ocod0 akKIeHTUPYIOTCS COJEPKaTeIbHOE pac-
KPBITHE MAaTEMATUYECKUX MMOHATUH, TOJIKOBAaHUE CYLTHOCTH MaTEMATUYECKUX METOI0B U 001acTH
UX NIPUMEHEHHMS], JEMOHCTPALMS BO3MOXXHOCTEN IPUMEHEHUS TECOPETUUECKUX 3HAHUM JUISl PELICHUS
pa3Hoo00pa3HbIX 3a/1a4 MIPUKIIAJTHOTO XapaKkTepa, HalpUMep PEeIICHHs TEKCTOBBIX 3aj1ay, ICHEKHBIX
U TPOLIEHTHBIX PACYETOB, YMEHHUE MOJIb30BATHCS KOJMUECTBEHHOM HH(pOpMaIMel, IpeicTaBIeHHON
B pa3nu4HOM hopMme, ymMeHue untath rpadpuku. Oco3HaHuE 00ILEro, CyIECTBEHHOTO SBISETCS OC-
HOBHOM 0a30ii 1151 pelIeHus: ynpaxxHeHuid. Ba)kHO MpUBOANTH JIeTabHBIE MOSICHEHUS K PEIICHUIO
TUIIOBBIX YIPAKHEHUIN. DTUM pacKpbIBa€TCs CyTh METO/1a, MOAX0/a, IPEAIaraeTcsi alrOpUTM WIn
IBPUCTHYECKAS CXEMA PEILICHUS YNIPAXKHEHUH ONPEICIEHHOTO THIIA.

[IpakTHyeckas 3HAYMMOCTh HIKOJIBHOTO Kypca reOMeTpHM 7-9 KI1accoB COCTOHUT B TOM, UTO
IPEMETOM €& N3YUEHHS SBISIOTCS TPOCTPAHCTBEHHBIE (POPMBI M KOJIMUECTBEHHBIE OTHOIICHUS
peanpHOTO MHpa. B coBpemeHHOM 00IIecTBe MaTeMaTHUeCcKas HOATOTOBKAa HEOOXO0JMMa KaXKIOMY
YeJI0BEeKYy, T.K. MaTeMaTHKa IIPUCYTCTBYET BO BCEX c(hepax 4eTOBEUECKOM JIEATETBHOCTH.

["'eomeTpust ABISIETCSI OTHUM U3 OMOPHBIX IIKOJBHBIX MPEIMETOB. [ 'eoMeTpruecKre 3HaHHUS
U YMEHHS HEOOXOAUMBI JUIsl U3YUEHHsI IPYTUX HIKOIBHBIX qucuuiuivH (Pusnka, reorpadusi, Xu-
MU, nH(pOpMaTHKA U JIp.)

OnHOI M3 OCHOBHBIX II€JIeH U3yUEHNE T€OMETPUH SBIISIETCS] PA3BUTHE MBIIUICHUS, IPEXK/IE BCETO
¢dopmupoBaHue aOCTPaKTHOTO MBIIUIECHHS. B mpouecce u3ydeHus reoMeTpun GOpMUPYIOTCS JOTH-
YeCKOe M AITOPUTMUYECKOE, a TAK)KE TAKUE KaueCTBAa MBILIUIEHUS, KaK CHjla U THOKOCTh, KOHCTPYK-
TUBHOCTb Ml KDUTUYHOCTB. J[1s amanTanyy B COBpeMEHHOM HH()OpMAMOHHOM OOIIECTBE BaXKHBIM
daxTopoM sBiIETCA HOPMUPOBAHNE MATEMAaTHYECKOTO CTHJISI MBIIIICHHS, BKJIIOYAIOIIETO B ce0s
MHIIYKIUIO U ACTYKINIO, 0000IIeHNEe 1 KOHKPETU3AINIO, aHAIN3 U CUHTE3, KIIaCCH(UKAINIO U CH-
CTeMaTH3aIHIo, a0CTparnpoBaHue U aHAJIOTHUIO.

OOyuenue reoMeTpun J1aET BO3MOXKHOCTh IIKOJIbHUKAM HAy4YHUThCS TUIAHUPOBATH CBOIO
JeSITeTbHOCTD, KPUTUYECKH OIICHUBATH €€, IPUHUMATh CAMOCTOSITENIbHBIC PEIICHNUs, OTCTaBaTh
CBOM B3IJISJIBI U YOCIKACHHUS.

B nporecce n3ydeHns reoMeTpHH IIKOJBHUKHI YUaTCsl U3JIaraTh CBOU MBICIIHU SICHO M HCYEp-
IBIBAIOIIE, TPUOOPETAIOT HABBIKM YETKOTO BHIMIOJIHEHHSI MAaTEMAaTHIECKUX 3aIHCEH, IPU 3TOM HC-
M0JIb30BAaHUE MaTEMaTHYECKOTO SI3bIKA IMTO3BOJISIET Pa3BUBATh y YUAIIUXCS TPAMOTHYIO YCTHYIO U
HHCEMEHHYIO PEYb.

3HAaKOMCTBO C UCTOPUEH PA3BUTHUS TEOMETPHUHN KaK HAyKN (JOPMUPYET y yHAIIUXCS IPe-
CTaBJICHHE O TEOMETPUH KaK YaCTH OOIIEUEIOBEUECKOM KyJIbTYpHI.

3HaYNTEIbHOE BHUMAHHUE B U3JIOKEHUN TEOPETHUECKOT0 MaTepHala Kypca ylIenseTcs ero
MOTHUBAIMH, PACKPBITUIO CYTH OCHOBHBIX MOHATUH, Ui, MeTooB. O0ydeHne oCTpOeHo Ha Oase
TEOPHH Pa3BUBAIOIIETO O0YUYEHHUS, YTO JJOCTUTACTCS OCOOCHHOCTAMH M3JI0KEHUS TEOPETHUECKOTO
Marepuaia U ynpaXHEHHsIMU Ha CpaBHEHUE, aHAIN3, BBIICICHUE TTIABHOTO, YCTAHOBIICHHUE CBS3EH,
KJ1accu(puKaImio, 10Ka3aTeIbCTBO, 0000IIeHNE U cucTeMaTu3anuin. Oco0o0 aKIEeHTUPYIOTCS CO-
JiepKaTeIbHOE PACKPHITHE MaTEMAaTHYECKUX MTOHATHIA, TOJIKOBAHUE CYIIHOCTH MaTEeMaTHYECKHX
METOJIOB M 00JIaCTH NX MPUMEHEHHS, IEMOHCTPALUS BO3ZMOXXHOCTEH MPUMEHEHUS TEOPETHUECKIX



3HAHUH U peleHus pa3HOOOPa3HBIX 3a]jau MPUKIaTHOrO XapakTepa. Oco3HaHue 001Iero, cyie-
CTBEHHOTO SIBJISICTCSI OCHOBHOU 0a30# s pelieH sl yIpaKHEHU. DTUM pacKphIBaeTCs CyTh METO-
J1a, TIpeyIaraeTcs alfOPUTM UJIU IBPUCTUYECKAs CXEMa PEIECHUs YIPAKHEHUHN ONPEAEIEHHOTO TH-
mna.

O0mast xapakTepuCcTHKA
Kypca MaTeMaTHKH B 5-9 KJ1accax

ConepkaHue mMamemamuiecko2o 00pazoeanus ¢ 5-6 xnaccax MpeaCTaBICHO B BUJIE CIEAYIO-
HIUX COJEPKATEIbHBIX Pa3/IeioB: «ApupmeTnkay, «UncjaoBble 1 0yKBEHHbIE BHIPAKECHUS.
YpaBHenus», «I'eomerpnueckne purypsl. U3mepenne reoMeTpuuecKux BeJHUYHH», «DJIeMeH-
Thl CTATUCTUKH, BepoATHOCTH. KomMOnHaTopHbIe 3a1a49m». «MaTeMaTHKAa B HCTOPUYECKOM
pa3BUTHN»

Conepsxanue pasnena «ApupMeTHKa» CIYKUT 02301 I JATBHEHIIIETO N3YYCHHS YUAIIMHUCS
MaTeMaTUKH ¥ CMEXHBIX TUCLUUIUINH, CIOCOOCTBYET Pa3BUTHIO BRIYUCIUTEIHHONU KYJIbTYPHI U JIO-
TUYECKOT0 MBILUICHUS, (DOPMHUPOBAHUIO YMEHUS MOJIB30BaThCS AITOPUTMaMHU, a TakxKe MpruobdpeTte-
HUIO IPAKTHYECKUX HABBIKOB, HEOOXOIUMBIX B TIOBCETHEBHOM KM3HU. Pa3BUTHE MOHATHS O YnCie
CB3aHO C U3YUCHUCM PAllMOHAIIbHBIX YUCCJI: HATYPAJIbHBIX YHUCCII, OGBIKHOBGHHBIX U NCCATUYHBIX
HpOGGﬁ, MOJIOKUTCIIBHBIX U OTPULATCIIbHBIX YUCCII.

Conepsxanne pasnena «UuncjioBble H OyKBeHHbIE BbIPasKeHUsl. Y paBHeHUsD» GOPMHUPYIOT 3Ha-
HUS 0 MaTeMaTH4eCKOM si3bike. CylecTBeHHAs! POJIb MPU 3TOM OTBOAMTCS OBJIaIeHUIO(POpMaITb-
HBIM armnaparoM OyKBeHHOTo ucuucieHus. M3ydenne Marepuana crmoco0CTByeT (GOpMHPOBAHUIO Y
yUYaIIUXCsd MaTEeMaTUUECKOT0 anmnapara pelieHus 3aj1a4 ¢ IOMOIIbI0 YpaBHEHUH.

Conepxanue pasaena »I'eomerpudeckue ¢purypsl. U3mepenne reoMeTpuuecKuX BeJHIHHY,
dopmMHpyeT y ydaruxcs HOHATHS T€OMETPUIECKUX (PUTyp Ha TUIOCKOCTH U B IPOCTPAHCTBE, 3aKIa-
JBIBACT (POPMUPOBAHUS TEOMETPUUECKOM «peUr», pa3BUBAET MPOCTPAHCTBEHHOE BOOOPAKEHHUE U
JIOTUYECKOE MBIIICHHE.

Conepsxanue pazziena «JeMeHTbl CTATHCTUKHU, BepossTHOCTH. KoMOuHAaTOpHBIE 3a1aumy -
00s13aTeNIbHBI KOMIIOHEHT MIKOJIBHOTO 00pa30BaHus, YCHIIMBAIOIINNA €ro MPUKIATHOE U TPaKTHYe-
CKOE TIPUMEHEHHE. DTOT MaTepHall HEOOXOIUM TIPEKIE BCETOo NIl (HOPMHUPOBAHUS Y YUAIIUXCS
(GYHKIIMOHATBLHON TPAMOTHOCTH, YMEHHUS BOCIIPUHUMATD U KPUTUYECKH aHAJIM3UPOBAaTh HHPOpMa-
U0, TIPEJICTABICHHYIO B Pa3IUYHBIX (hopMax, MOHUMATh BEPOSTHOCTHBIA XapaKTeP MHOTHX pe-
aITBHBIX 3aBUCUMOCTEH, MPOU3BOIUTDH MPOCTEHUININE BEPOSTHOCTHBIE pacuEThl. M3ydeHnue ocCHOB
KOMOWHATOPHUKH MO3BOJUT yUaIeMycCsl OCYIIECTBIIATh PACCMOTPEHUE CITy4daeB, epedop BapuaH-
TOB, B TOM 4YUCJIC B HpOCTCfIH.IHX HpI/IKJIa,Z[HI:IX 3aa4dax.

Paznen «MaTteMaTHKa B HCTOPHYECKOM Pa3BUTHN» IIpeJHAa3HAueH U1 (POPMUPOBAHUS ITpEI-
CTaBJICHHI O MaTEeMaTUKE KaK YaCTH YEJIIOBEUECKOM KyJIbTYpBI, AJIs OOLIETr0 pa3BUTHS IIKOJIEHUKOB,
JUISL CO3JIaHUSI KYJIbTYPHO-UCTOPUYECKON Cpeibl 00ydeHusl.

Conepxanue Kypca anzeopwt B 7-9 Kiiaccax IpeACTaBICHO B BUIE CIEAYIONIUX Pa3JIeNiOB:
«Aaredpa», «4uca0BbIe MHOXKECTBA», «DYHKIIUNY», «DJIeMEHTbI NPUKJIATHON MATEMATHKNY,
«Auredpa B HCTOPHYECKOM Pa3BHUTHH

Coneprkanue paszena «Ajaredpa» GopMupyeT 3HaHUS 0 MATEMATHICCKOM SI3bIKE, HEOOXOTH-
MBIC JJId pCHICHUA MATCMATUYCCKUX 3a1a4, 3aa4 U3 CMCKHBIX JUCHUIIINH, a TAKKC NPAKTUYCCKUX
3anad. 3ydyenne Marepuana cioco0CcTByeT GOPMUPOBAHUIO Y YUALTUXCSI MATEMATHIECKOTO arma-
para pelIeHHus 3a1a4d ¢ IOMOILbI0 YPAaBHEHUH, CUCTEM YPAaBHEHUM U HEPABEHCTB.



Martepuan 1aHHOTO pa3jieNa MPeICTaBICH B aCIEeKTe, CIOCOOCTBYIONIEM (POPMUPOBAHUIO Y
YUYaIIUXCs YMEHUS MOJIb30BaThCs anroputMaMu. CyliecTBEHHas poJib PU 3TOM OTBOIUTCS Pa3BU-
THIO AJITOPUTMUYECKOTO MBIIUICHHS — BAXKHOW COCTABIISIIOLIEH MHTEUIEKTYallbHOTO Pa3BUTHS Ue-
JIOBEKaA.

Copepxanue pazgena «UnceaoBbie MHOKECTBA) HAIEJIEHO HA MaTEMaTUYECKOE Pa3BUTHE yda-
muxcs, GOpMUPOBAHHUE Y HUX YMEHUS TOYHO, C)KATO U SICHO M3JIaraTh MBICIU B YCTHOM M MUCHMEH-
HOM peun. MaTepuail pa3aena pa3BUBaeT MOHATHE O YUCIIE, KOTOPOE CBA3aHO C U3yYEHUEM JeH-
CTBUTEJIBHBIX YUCEIL

Hens cogepxanus paznena « OyHKIHW»- TOTy4eHUE MIKOTbHIKAMU KOHKPETHBIX 3HAHUN 0 (PyHK-
O KakK Ba)KHEUIIer MaTeMaTUIEeCKOU MOZCIIN OJid OMMUCAHUS U UCCIICAOBAHUA TTPOLIECCOB U SBJIC-
HUN OKpy»Karomiero Mmupa. CoOTBETCTBYIOIIMK  MaTepHall CIIOCOOCTBYET Pa3BUTHIO BOOOPAKEHUS
¥ TBOPYECKHUX CIIOCOOHOCTEH yJaluxcsi, YMEHHIO UCTIOJIb30BaTh PA3INYHbIE SI3bIKK MAaTEMAaTUKHI
(cITOBECHBIN, CUMBOJIMUECKUH, TpadUUECKH ).

Copepxanue pazzena « JjaeMeHThl NPUKJIAAHOI MATeMaTHKN» PACKPBIBAET MPUKIATHOE U
MIPaKTUYECKOE 3HaYeHHEe MaTEMaTHKU B COBpEMEHHOM Mupe. MaTtepuai IaHHOTO pasjiesa crnocoo-
CTBYeT (POPMHUPOBAHUIO YMEHUS IPEICTABIATh U aHAIU3UPOBAThH PA3INYHYIO HH(OPMALINIO, TOHH-
MaHHIO BEPOATHOCTHOTO XapaKTepa pealbHbIX 3aBUCUMOCTEH.

Paznen «Anaredpa B ucTopuueckoM pa3BUTHN» IpelHa3HaueH A5 GOpPMUPOBAHUS MIPEICTAB-
JICHUH 0 MaTeMaTHKe KaK 4acTH YeJI0BEUECKON KyJIbTYpBbI, U OOIIEro pa3BUTHUS IIKOJILHUKOB,
CO3aHUsI KYJIbTYPHO-UCTOPUUECKON CpeIbl 00yUEeHHUS.

Copepxanue Kypca zeomempuu B 7-9 Kinaccax IpeICTABICHO B BUAE CIECAYIOLINX CONEPIKATENb-
HBIX pa3nenoB: «['eomeTprnueckne purypsi», «isMepeHune reomeTpu4ecKux BeJnunn», «Ko-
OpAMHATBI», «BekTOpBI»

Conepxanue pazznena «I'eomerpuyeckne GUIypb» CIyXUT 6a30¥ 1711 JasbHEHIIero
U3yUYeHHsl YUaIlluMUCs reoMeTpud. M3ydenue marepuaia crocoocTByeT GOpMUPOBAHUIO Y yua-
IIMXCS 3HAHUH O TeOMETpUUYecKol (pUTrype Kak BayKHEHIIe MaTeMaTHYECKOW MOJIENIN JJIsl OIUca-
HUS peajibHOro Mupa. ['1aBHas 1eab JaHHOTO pasjena - pa3BUTh Yy ydaluxcs BOOOpakeHUe U J1o-
TMYECKOE MBIIIICHHE TyTEM CUCTEMATUYECKOIO U3yUEHHsI CBOWCTB I€OMETpUYECKHX (Uryp u
IIPUMEHEHHS 9TUX CBOMCTB IIPH PELICHUH 33/1a4 BBIYHCIUTEIBHOTO M KOHCTPYKTHBHOIO XapaKTe-
pa. CyniecTBeHHast poJib IPU 3TOM OTBOJIUTCS Pa3BUTHIO T€OMETPUYECKOW MHTyuuuu. CoueTaHue
HarJSIIHOCTH C (POPMabHO-JIOTHYECKUM TOIX0JIOM SIBJISETCS] HEOThEMIIEMOW YaCThIO TeOMETpHUYe-
CKMX 3HaHUMU.

Conepxanue paznena «M3mMepeHue reoMeTpuYecKUX BeJTMYUH» PACIIUpPSET U YIIyoseT
MPEJICTAaBICHHUE yUaluxcs 00 U3MepeHusX UIHH, YIIIOB U TUIomIaaei Guryp, cnocoocTByer Gop-
MHUPOBAHMIO MPAKTUYECKUX HABBIKOB , HEOOXOIUMBIX KaK MPHPEIIEHUN FeOMETPUYECKUX 3a/1a4,
TaK U B IOBCCIHEBHOM JKU3HMU.

Copepxanue pa3zaenoB «KoopauHarsny, «BeKTopbI» paciiupsieT U yriayoasieT npeacras-
JIEHU yJaluxcs 0 MeToJie KOOPAMHAT, pa3BUBACT YMEHUE IPUMEHATh allreOpandeckuii anmapar
IIPU PELIEHNN T€OMETPUUYECKUX 3a/1a4, a TAKXKE 3a7a4 CMEXKHBIX JUCIUIUINH.

Paznen «I'eoMeTpusi B MCTOPMYECKOM Pa3BHTHM», COJIEpP)KaHNE KOTOPOTO ()parMEeHTapHO BHE-
PEHO B M3JI0’KEHUE HOBOTO MaTepuaja CBEACHUS 00 aBTOpax M3ydyaeMbIX (DakTOB M TEOpEM, UCTO-
PHUH UX OTKPBITHSA, TIPEAHA3HAYCH JJ1s1 (POPMHUPOBAHUS TPEACTABICHUI O TEOMETPUU KaK YacTH ue-
JIOBEYECKOH KYJIbTYPBI, U1 OOIIEro pa3BUTHS MIKOJIBHUKOB, Ul CO3AAHUS KYIbTYPHO-
HUCTOPUYECKOU Cpeibl 00yICHUSI.



JInuHoOCTHBIE, MeTanpeAMeTHbIE U NPeAMeTHbIEe Pe3yabTaThl
OCBOEHHS COJIep:KaHus Kypca

[Iporpamma nmo3BoJsieT JOOMBATHCA CIEAYIONIMX PE3yJIbTaTOB OCBOCHUS 00pa30BaTEIbHOM MPO-

rpaMMBbl OCHOBHOT'O 0011Iero 0Opa3oBaHUs:

JIUYHOCHIHbLE:

OTBETCTBEHHOTO OTHOINEHHUS K YYEHHIO, TOTOBHOCTH M CIIOCOOHOCTH OOYYAIOIIUXCS K
CaMOpPa3BUTHUIO U CAMOOOPA30BAHUIO HA OCHOBE MOTHUBAIINU K OOYYCHUIO U MTO3HAHUIO;
(dbopMUpOBaHHSI KOMMYHUKAaTUBHON KOMIIETEHTHOCTH B OOLIEHUH U COTPYIHUYECTBE CO
CBEPCTHHKAMH,  CTapIIUMH ¥  MIAAMIMMH B 0Opa3oBaTeNnbHOW,  y4eOHO-
UCCIIeIOBATENLCKON, TBOPUECKON U APYTUX BUIAX JIEATEIHHOCTH;

YMEHHS SICHO, TOYHO, IPaMOTHO H3JlaraThb CBOU MBICJIM B YCTHOH M MUCBMEHHOW pedH,
MOHUMATh CMBIC TIOCTABJICHHOW 3a/layd, BBICTpaWBaTh apryMEHTAIlMI0, MPUBOAUTH
MPUMEPHI U KOHTPIIPUMEPHI;

MEpPBOHAYAIILHOTO TMPEACTABICHUSI O MaTeMaTH4YeCKOW Hayke Kak cdepe deroBeuecKon
NesITeIbHOCTH, 00 3Tanax e€ pa3BUTHUS, O €€ 3HAUMMOCTH I Pa3BUTHUS LIUBWIN3ALNH,
OCO3HAHUS BKJIaJ]a OTEYECTBEHHBIX YUYEHBIX B PAa3BUTHE MHUPOBON HAYKH, MaTPHOTU3MA,
yBaxkeHHs K OTeuecTBy

KPUTHYHOCTH MBIIUIEHUSI, YMEHUSI PAcllO3HaBaTh JOTMYECKH HEKOPPEKTHBIE BBICKA3BI-
BaHUs, OTIIUYATh THIOTE3Y OT (haKTa;

KpEaTUBHOCTU MBIIUICHUS, WHULHUATUBBI, HAXOMAYUBOCTHU, AKTUBHOCTU IMPHU pEIICHUU
aprupMETHUYECKUX 3a]1a4;

YMEHHSI KOHTPOJIUPOBAThH MPOIIECC M PEe3yabTaT yueOHOW MAaTeMaTUYECKOH IesTeNbHO-
CTH;

(hopMHUPOBaHUS CITIOCOOHOCTH K IMOIMOHATLHOMY BOCIPHUSTHIO MAaTEMAaTUYECKUX O00b-
€KTOB, 3aJ1a4, PEIICHU, PACCYXKICHUI;

mem anpedmemuble:

YMEHHS CaMOCTOSITEIbHO OINPEAETSTh IEeNU CBOEro OOy4YeHUs, CTaBUTh U (HOpMyIHpo-
BaTh JIJIs ce0s1 HOBBIC 33Jjauu B yu€0e, pa3BUBaTh MOTUBHI U WHTEPECHI CBOCH MO3Ha-
BaTEIILHOW JCATEIbHOCTH;

CHOCOGHOCTI/I CaMOCTOATCIIbHO IJIaHUPOBATH AJIbTCPHATUBHBIC IIYTHU JOCTHIKCHUS I.Ie)’[efl,
OCO3HaHHO BBIOMpaTh Hanbosee 3P PeKTUBHBIC CITOCOOBI peleHrs YIeOHbIX U TTO3HaBa-
TEJNBHBIX 337134,

® YMEHHS OCYUIECTBIATH KOHTPOJIb IO 00pa3ily U BHOCUTh HEOOXOMMbIE KOPPEKTUBBL;

® CrOCOOHOCTH aJIeKBaTHO OLIEHUBAThH MPABMIIBHOCTH WU OITUOOYHOCTH BHIMIOTHEHUS YIeOHOM
3aa4n, €€ O0BEKTUBHYIO TPYIHOCTh H COOCTBEHHBIE BO3MOXHOCTH €€ PEIICHHUS,

® YMCHUJ yCTaHABJIWBATh IPUUYMHHO-CICACTBECHHBIC CBA3H, CTPOUTD JIOTUUYCCKUE PACCYKIACHUS,

YMO3aKJIHOUYCHU A (I/IHI[yKTI/IBHBIG, ACAYKTUBHBIC U 110 aHaJIOFI/II/I) U BBIBOJbI,

® YMCHHA CO3aaBaTb, IPUMCHATh U HpGO6p330BBIBaTB 3HaKOBO-CUMBOJIMYCCKHUE CPEACTBA, MO-

ACIIN U CXEMbI U1 pCHICHUS yLIe6HI)IX 1 ITO3HaBaTCJIbHBIX 3a1a4,

® DPa3BUTHS CIIOCOOHOCTH OPraHM30BbIBaTh yU€OHOE COTPYAHUYECTBO U COBMECTHYIO JESATEIb-

HOCTh C YYHTEIIEM M CBEPCTHHKAMH: ONPENCNATH LENH, PaCHpeAcisaTh QYHKIUH H POIH
YY4aCTHUKOB, B3aUMOJICCTBOBATh U HAXOJIUTh OOIIHE CIIOCOOBI padOTHI; YMEHHUS padoTaTh B

rpymIe: HaXOAUTh 00IIee peleHne U pa3pelaTh KOHGIMKTH Ha OCHOBE COTJIaCOBAHUS T10-



3ULMA W yu€Ta MHTEPECOB; CIyIIaTh NapTHEPA; GOpMyIUpoBaTh, apryMEHTUPOBATh M OT-
CTanBaTh CBOE MHCHUE;

e (opmupoBaHus yueOHOH M OOIIEMOIB30BATEIHLCKON KOMIIETCHTHOCTA B O0JaCTH MCIOJIB30-
BaHMs HHPOPMAIIMOHHO-KOMMYHUKAITMOHHBIX TexHoorui (MK T-koMnerenTHOCTEH);

® TIEPBOHAYANILHOTO MPEJCTaBIIEHUs 00 UIEsIX U O METOJaXx MaTeMaTHKH Kak 00 yHHBepcaib-
HOM $I3bIKE€ HaYKU U TEXHUKU;

® DPa3BUTHUS CIIOCOOHOCTH BHJIETh MAaTEMAaTHYECKYIO 3a/lady B APYTHX TUCIUIUIMHAX, B OKPY-
JKaIOIIEH KU3HU,

® YMEHHUS HAaXOJUTh B PA3IUYHBIX MCTOYHUKAX WH(POPMAIHIO, HEOOXOIUMYIO ISl PEIleHUs
MaTEeMAaTHYECKUX MPOOJIeM, U TPEACTABIATh €€ B MOHATHON (popMe; MPUHUMATH PEIICHHUE B
YCJIOBHSIX HETIOJTHOW M U30BITOYHOM, TOYHON M BEPOSITHOCTHON WH(MOpMAINK;

® YMEHHUS MOHMMATh U UCTOIh30BATh MAaTEMATHUECKHE CPEJCTBA HATIISAIHOCTU (PUCYHKH, Yep-
TEXH, CXEMbI U Ap.) AJI1 WIUTIOCTPALIMHU, HHTEPIIPETAlli1, apryMEHTAIUH;

® YMEHUS BBIIBUTATh TUIIOTE3bI MIPH PEIICHUN yYEOHBIX 3a/1a4 M MOHUMAHHS HEOOXOIUMOCTH
WX MPOBEPKH;

® TIOHMMAaHHUS CYIIHOCTH aJIFTOPUTMHYECKUX MPEINUCaHUIl 1 YyMEHUsl NeiCTBOBATh B COOTBET-
CTBUH C MPEIJIOKEHHBIM AJITOPUTMOM;

® YMEHHS CaMOCTOSITENIbHO CTaBUTH LIEIH, BHIOMpATh U CO3AaBaTh aJITOPUTMBI ISl PEIICHUS
y4eOHBIX MAaTEeMaTHYECKUX TPOOIIEM;

® CIOCOOHOCTH IJIAHUPOBATh U OCYIIECTBISTH JEATEIbHOCTh, HAIIPABJICHHYIO Ha pellleHue 3a-
Jla4 MCCIIeI0BATEeNIbCKOTO XapaKkTepa,

npeomemmuwie:

® OCO3HAHUE 3HAUEHHs] MAaTEMATUKHU JIs1 TOBCEAHEBHOM KU3HH YEJIOBEKa;
e [IPE/ICTaBICHUS] O MATEMaTHUECKON HayKe Kak cepe MaTeMaTHUeCKOH JesITeIbHOCTH, 00
JTanax e€ pa3BUTHUs, O €€ 3HAUMMOCTHU AJISl Pa3BUTHS LIMBUIM3ALIUN;

e yMeHHs paboTaTh ¢ MAaTEMAaTHUYECKUM TEKCTOM (CTPYKTYPUPOBAaHUE, U3BIICUEHHE HE00XO-
IUMOH HH(OpPMAITNH), TOYHO U TPAMOTHO BBIPa)KaTh CBOM MBICITH B YCTHOM W TUCHMEHHOU
peuu, MPUMEHsISI MAaTEeMaTHYECKYIO TEPMUHOJIOTHIO M CHMBOJIMKY, UCIIOJIB30BaTh pa3jiny-
HBIE SI3BIKM MAaTEMATHKHU (CIIOBECHBIN, CHMBOJINYECKUN, TpauuecKuii), pa3BUTHS CITOCO0-
HOCTH O0OCHOBBIBATh CYXKACHUS, IIPOBOAMTH KIaCCUPUKAIHIO;

e RBIIaJIcHUs 0A30BBIM MOHITHWHBIM aIIIapaTOM: UMETh MPEJCTABIICHUE O YKCIIe, IPOOH, PO-
IIEHTax, 00 OCHOBHBIX T€OMETPUIECKUX 00BEKTaxX (TOUKa, MpsMas, TIoMaHasi, yroiji, MHO-
rOYroJbHUK, MHOTOTPAaHHUK, KPYT, OKPYKHOCTb, Imap, cepa u mp.), hopMupoBaHus mpe-
CTaBJICHUN O CTATUCTHYCCKHUX 3aKOHOMEPHOCTSX B peaIbHOM MUPE M PA3IMYHBIX CIIOCO0ax
UX U3YYCHUS;

® JIPpaKTHYCCKH 3HAYMMBIC MaTEMaTUYCCKUC YMCHUA U HABBIKU, UX IIPUMCHCHHUEC K PCHICHUTIO
MAaTEMAaTUYCCKHUX U HEMATCMATUYCCKUX 3aaa4, IIPEAIIoJaratommue yMCHU:

® BLIIIOJHATH BRIYUCIICHHUA C HATYypaJIbHBIMH YUCJIAMU, OOBIKHOBEHHBIMH M €CITUYHBIMU Apo-
OsIMU TTOJIOKUTENLHBIMHU U OTpULATCIIbHBIMU YU CIIAMU;

® pelaTh TEKCTOBBIE 3a/1a4H apU(PMETHIECKUM CIIOCOOOM H ¢ TIOMOIIBIO YPaBHEHUH;
e 1300paxarh GUTYpHI HA MIIOCKOCTH;

® HCIIOJIB30BaTh FCOMeTpI/I‘ICCKI/Iﬁ GI3BIK» AJI OIMMUCAaHUA IPEAMETOB OKPYXXKAIOIIETO MUPA,



® U3MEPATH AJUHBI OTPE3KOB, BEIMUMHBI YTJIOB, BEHIYUCIATH TUIOMIAAU U 00BEMBI PUTYD

® pacro3HaBaTh U N300pakaTh paBHbIC U CAMMETPHYHBIC (PUTYPHI;

® IIPOBOJHTH HECIOKHBIC MPAKTUYECKUE BEIYMCIICHNUS C IPOIIEHTAMH, UCTIOJIb30BATh MPUKH/I-
Ky U OLICHKY;

® BHINOJHATH HEOOXOAMMBIC H3MEPEHUS;

® JCIIOJIb30BaTh OYKBEHHYIO CUMBOJIMKY JUIS 3aIIMCH OOLIUX yTBEPKACHUH, (popmyI, BEIpa-
JKeHHH, ypaBHEHUI;

® CTPOUTH Ha KOOPJWHATHOM MIOCKOCTH TOUKH I10 3a/JaHHBIM KOOPIUHATAM, ONPEACTATh KO-
OpIMHATHI TOYEK;

® UUTaTh U MCIIOJIB30BATh HH(OPMAIIHIO, IPEJCTABICHHYIO B BUJIE TaOIUIIbI, TUAT PAMMBI
(cTombuaToit UM KpyroBoit), B rpaiuecKoM BU/IE;

e pemark MPOCTEeHIIEe KOMONHATOPHBIE 3a1a4y ITepeOOPOM BO3MOKHBIX BapHAHTOB.

MecTo Kypca MaTeMaTHKHU B Y4eOHOM IJIaHe

basucHbit yueOHbIN (00pa3oBaTENbHBIN) TUTAH HA M3yYCHHE MaTeMaTHKH B 5-9 Kiaccax
OCHOBHOI1 IIKOJIbI OTBOJUT 5 y4EOHBIX YAaCOB B HEJIEIO B TEUEHHE KaXKIO0r0 rojja o0yyeHus,
Bcero 8754acoB

I[lnanupyemMsble pe3yabTaThl 00y4eHHsl MaTeMaTHKe B 5-6 Kiaccax
APUDOMETHUKA
I1o okOHYAHNM U3YUYEHUS KYPCA YYAIIMHCA HAYYUTCSH:

-TIOHUMAaTh OCOOCHHOCTH JIECATUYHON CUCTEMbI CUUCIICHHUS;

-MCIOJIB30BATh NOHATHS, CBA3aHHBIE C JEIMMOCThIO HATypaJIbHbIX YHCE;

-BBIp@KaTh YKCIia B 9KBUBAJICHTHBIX (popMax, BbIOHpas Harboliee MOIXOSIIYI0 B 3aBUCUMOCTH OT
KOHKPETHOW CHUTYaIINH;

-CpPaBHUBATh U YIOPSAI0YUBATH PAIlMOHAJIbHBIC YHCIIA;

-BBITMOJIHATH BBIYUCIICHUS C PAllMOHATBHBIMU YHCIIAMU, COUYETast YCTHBIE U MUCbMEHHBIE MPUEMBI
BBIYHCIICHUM, IPUMEHSTh KaJIbKYJISATOD;

- UCTIOJIb30BaTh MOHITHUS U YMEHHUSI, CBI3aHHBIE C TPONOPIIMOHAIIBHOCTBIO BEJIMYMH, TPOLIEHTAMH,
B XOJI€ PEIICHUS MaTEMaTUYECKUX 3a/1a4 ¥ 3aJ1a4 U3 CMEXHBIX IPEIMETOB, BBIITOIHITh HECIOKHBIE
MPAKTUYECKUE PACUETHI;

- aHaJIM3UPOBATh IpaUKK 3aBUCUMOCTEN MEX]ly BeTMUMHAMHU (pacCTOsIHUE, BpEMs, TeMIIepaTrypa
U T.IL.).

Yyammiicst MOJyYUT BO3MOKHOCTD:

- IO3HAKOMUTHCA C ITIO3UIIMOHHBIMU CUCTCEMAaMU CUHCIICHUA C OCHOBAHUSAMU, OTIIMYHBIMHU OT 10,

- yriIyOuTh M pa3BUTh MPEJCTABICHHS O HATypaTbHBIX YUCIIAX U CBOMCTBAX JEIMMOCTH;

- HAYYUTHCS UCTIOIh30BaTh MPUEMBI, pAallUOHATU3UPYIOIINE BEIYUCIICHHUS, TPHOOPECTH HABBIK KOH-
TPOJIMPOBATH BHIYHMCIICHUS, BRIOUPAS TIOIXOASIINAN TSl CHTYallUH CIIOCO0.

YMCJIOBBIE 1 bYKBEHHDBIE BBIPAKEHW . YPABHEHW L.

IIo oxoHYaHMHU M3YYEHHUS KypCa YYALMUCHA HAYYUTCH:



- BBITMIOJIHATD OTIE€PALMU C YHCIOBBIMH BBIPAXKCHUSIMU;
- BBITMIOJIHATDH IpeoOpa3oBaHusi OyKBEHHBIX BhIpAXKEHUH(pACKpbITHE CKOOOK, TPUBEICHHE MOJ00HBIX
cllaraeMbix);

- pemaTh JUHEWHbIE ypaBHEHHUS, PEIIaTh TEKCTOBBIC 33/1a4H aIreOpaniyecKuM METOJIOM.

Yyammiics moJy4uT BO3MOKHOCTh:
- pa3BUTH MPEACTABICHUS O OYKBEHHBIX BBIPAKEHUSAX U UX MPeoOpa3oBaHUsIX;
- OBJIQJIETh CHEIMAIbHBIMU MPUEMAMH PElICHHs YpaBHEHUM, TPUMEHSTh alnmnapar ypaBHEHUH AJis
pelIeHUs KaK TeKCTOBBIX, TaK U MPAKTHYECKUX 3a/1a4.

I'EOMETPUYECKUE ®UT'YPBI. UBMEPEHUE 'EOMETPUYECKUX BEJIMYMH

IIo oxOHYaHMHU M3YYEHHUS KypCa YYALMUCHA HAYYUTCH:

- pacrmo3HaBaTh Ha YepTexkax, PUCYHKAX, MOAEIAX U B OKPYXKAIOIIEM MUPE IUIOCKUE U NTPOCTPaH-
CTBEHHBIE F€OMETPUUECKUE PUTYPBI U UX DJIEMEHTHI;

- CTPOUTBH YIJIBI, OIIPENEIATh UX I'PAdyCHYIO MEPY;

- pacrio3HaBaTh U U300paXxaTh pa3BEPTKU KyOa, MPSIMOYTOJIbHOIO Napajljiesenunena, NpaBuIbHON
NUPAaMU/JIbl, HUIMHIPA U KOHYCA;

- OTIPEAETIATH 110 JTUHEWHBIM pa3MepaM pa3BEPTKU (GUTYpHI TMHEHHBIE pa3Mephl caMoil (pUrypsl 1
Ha000pOT;

- BBIUUCIIATH 00BEM MPSIMOYTOJIBHOTO MapajulesienuIieaa u Kyoa.

Yyammiics moJy4uT BO3MOKHOCTh:
- HAYYUTbCS BBIYUCIATH 00BEM MPOCTPAHCTBEHHBIX T€OMETPUUECKHUX (DUTYDP, COCTABICHHBIX U3
MPSIMOYTOJIBHBIX MapaljieNIeUIeOB;
- YIIyOUTb U pa3BUTh MPEACTABICHUS O IPOCTPAHCTBEHHBIX TEOMETPUUECKUX (PUTypax;
- HAYYUTBCS IPUMEHATH IIOHATHE Pa3BEPTKU JJIs BBIITOJIHEHUS IIPAKTUYECKUX PACUETOB.

OJIEMEHTHBI CTATUCTUKHU, BEPOATHOCTU. KOMBUHATOPHBIE 3AJTAYU.

1o okOHYAHNH U3YUYEHUS KYPCA YYAIIMACA HAYYUTCSH:
-ICIOJIb30BaTh MPOCTEUIINE CITOCOOBI MTPEICTABICHHS U aHaIN3a CTATUCTUYECKUX JaHHbIX;
- pemath KOMOMHATOPHBIE 337a4l Ha HAXOXKJIEHUE KOJMYeCTBa OOBEKTOB MM KOMOMHALIUH.

Yyammiicst MOJYYUT BO3MOKHOCTD:

- IpHOOpECTH NEPBOHAYANILHBIN OIBIT OPraHU3aUK cOOpa JaHHBIX MPHU MPOBEJICHUN OTIpoca 001Ie-
CTBCHHOI'O MHCHUS, OCYIICCTBJIATh UX aHAJIN3, IPCACTABJIATL PC3YJIbTATHI OITPOCa B BUIC Ta6JII/II_H>I,
AuarpaMmbl;

- HAy4YUTbCSA HEKOTOPBIM CIIEIUANBHBIM MpUEMaM pelieH!s] KOMOMHATOPHBIX 3ajay.
IlnanupyemMblie pe3yabTaThbl H3y4YeHHs aJredpsbl B 7-9 Kiaccax

AJI'EBPAMYECKUWE BBIPAXKEHW A

Buinycknuk nayyumces:

®  ONEPUPOBATH MOHITHUIMH TOXIECTBOY», «TOXKIECTBEHHBIC TPe0Opa30BaHus», pelIaTh 3aa-
4y, coJiepKare OyKBeHHbBIC JaHHBIE, padoTaTh ¢ HopmMyaMu;

® ONEPUPOBATH MOHITHEM KBAIPATHOTO KOPHSI, IPUMEHSITH €r0 B BBIYHCIICHUSX;

®  BbIINNOJHATH HpeOGPaSOBaHI/IH BI:Ipa)KeHHfI, CoACpIKAIIUX CTCIICHHU C TCJIBIMHA MMOKA3aTCIAMU
U KBaJ[paTHbIC KOPHU;



®  BBINOJHATH TOXKIECTBEHHBIE TPEOOPa30BaHUS PAIlIOHATIBHBIX BHIPAKEHUN HA OCHOBE Ipa-
BUJI IeCTBUHN HaJl MHOTOUJICHAMH U alredpandecKuMu ApoOsMu;

¢  BLIIIOJIHATE PA3JIOKCHUC MHOI'OYJICHOB HA MHOYKUTCIIN.

Bbmycmmk noayuum 603MOMNCHOCHLIb:

®  BHINOJHATH MHOTOIIIATOBBIC TIPE0OPa30BaHUS PAIIHOHAIBHBIX BRIPAKCHUN, IPUMEHSIS IIUPO-
KU1 BEIOOP CITOCOOOB M MPUEMOB;

¢ NPHUMCHATH TOXKIACCTBCHHBIC HpeOGpaBOBaHI/IH AJId pCHICHUA 3a1a4 U3 PAa3JIMYHBIX PAa31CIOB
Kypca.

YPABHEHUA

Buinycknuk nayyumces:

e pelarb OCHOBHBIE BU/IbI PALlMOHAIbHBIX YPABHEHUN C OJTHON IIEPEMEHHOM, CUCTEMBI ABYX
YPaBHEHHH C ABYMs IIEPEMEHHBIMU;

e [IOHMMATh YPABHEHUE KAK BAKHEHIIYI0O MATEMAaTUYECKYIO0 MOZEIIbIIS OIIUCAHUS U U3YYCHUS
pa3Ho00pa3HbIX peaTbHBIX CUTYalU, pelIaTh TEKCTOBBIC 33/1a4H alNreOpanyecKuM MeTo-
oM;

® MPUMEHATH IpapUuECKUe MPEICTaBICHU IS UCCIICAOBAHUS YpaBHEHHM, UCCIEIOBaHUS U
peLIeHUs CUCTEM YPABHEHUN C ABYMs IIEPEMEHHBIMM.

Bbmycmmk noayuum 603MONCHOCHb:

e OBgiazeTs cuelMAIBHBIMU IPUEMAMU PELICHHS] YPAaBHEHUN U CUCTEM YPAaBHEHUMH; YBEPEHHO
IPUMEHATH annapaT ypaBHEHHUH Ul pelleHns pa3HOOOpa3HbIX 331a4 U3 MaTEMaTHKH,
CMEKHBIX ITPEAMETOB, IPAKTHKH;

e [IpumeHATH TpaduuecKue MpeaCTaBICHHs U UCCIEI0BaHHS YPAaBHEHHI, CHCTEM ypaBHe-
HUH, coiepKamux OyKBeHHbIC KO PHUITUEHTHI.

HEPABEHCTBA

Buinycknuk nayyumces:
ITorumats TCPMHUHOJIOTUIO U CUMBOJIUKY, CBA3AHHYIO C OTHOIICHUCM HCPABCHCTBA, CBOM-
CTBA YMUCJIOBBIX HCPABCHCTB,

e Pemars TuHENHHBIC HEPABEHCTBA C OJJHOM IIEPEMEHHOU U UX CUCTEMBI; pEIaTh KBaAPATHLIC
HEepaBeCTBa C ONOPO Ha rpaduyeckue NpeACTaBICHHUS;
e [IpuMeHATH anmapar HEPABEHCTB Ul PEILECHUS 3aa4 U3 Pa3JIU4HbIX Pa3elloB Kypca.

BblnyCKHllK nojiyuum 603MOIICHOCMb:

e OBginazeTp pa3IMYHBIMU IPUEMAMHU JJOKA3aTEIbCTBA HEPABEHCTB; YBEPEHHO IIPUMEHSATD aIl-
napaT HEPaBEHCTB JJIs peIIeHUs pa3HOOOpa3HBIX MaTEMATUYECKUX 3a/1a4, 33714 U3 CMEX-
HBIX IIPEIMETOB U IIPAKTHKU;

e [IpumeHATh rpaduuecKue MpeacTaBIeHUs I UCCIICA0BAaHU HEPABEHCTB, COICPIKAIINX
OykBeHHBIE KO3()(PUIIUEHTEI.

UMCJIOBBIE MHOXECTBA

Boinycknuk nayuumes:



o JlonmMmarth TEPMHUHOJIOTUIO U CUMBOJIUKY, CBA3aHHBIC C IOHATHUEM MHOXKCCTBA, BBIIIOJIHATH
orncpanr Haa MHOXKECTBAMU;

e lcmonwr30BaTh HaYaIbHBIE MpEaACTaBJICHUA O MHOXKCCTBC I[CﬁCTBHTGJIBHBIX YHUCCII.
Bbmycmmk noayuum 603MONCHOCHb:

e Pa3BuBath MMPEACTABICHHUE O MHOXECTBAX;
e Pa3BuBarhL MMPEACTABJIICHUEC O YMUCJIC U YUCIIOBBIX CUCTEMAaX OT HATYPAJIbHBIX YUCCII 10 ,Zleﬁ-
CTBUTCIIbHBIX; O POJIA BBIUKCIICHUI B IPAKTUKC,

e PasButh u YTJ'IY6I/ITB 3HaAHUA O ,Z[eCHTH‘-IHOﬁ 3allucu I[eﬁCTBHTeHBHBIX ‘II/ICCH(HepHOI[I/I‘ICCKI/Ie
U HeTIepuoAnYeCcKue Apoou)

OYHKIIU

Boinycknuk nayuumces:

e JloHMMATL U UCIIOJIB30BATH q)YHKLII/IOHa.HBHBIG IIOHATUA.A3BIK (TepMI/IHBI, CHUMBOJIMYCCKHUEC
0003HaYeHHS ),

e Ctpouth rpaguKy 3JI€eMEHTApHBIX (PYHKIUI1, UCCIIET0BATh CBOMCTBA YNCIOBBIX (DYHKIMH HA
OCHOBE M3Y4€HUS MOBEACHUS UX I'paHKOB;

e JloHnmarhk QYHKIMIO KaK BXKHEUIITYI0 MATEMAaTHUECKYIO MOJIENb IS OTIMCAHUS ITPOLIECCOB
U SIBIICHUH OKPY’>KAIOLIET0 MUPA, IPUMEHSTh (DYHKIIMOHABHBIN S3bIK JUISL ONIUCAHUS U UC-
CJIEZIOBAHUS 3aBUCUMOCTEN MEXAYy (PU3NUECKUMU BEJTMUYNHAMY;

e JloHMMATh ¥ UCIIONB30BATH S3BIK MOCIIEOBATEILHOCTEH (TEPMUHBI, CHMBOJIMYECKHE 000-
3HAUYCHMUS)

e [IpumeHATh GOPMYIBI, CBA3aHHBIEC C APUPMETUUECKON U T€OMETPUUYECKON POTPECCUSIMH,
U anmnapar, chOpMHUPOBAHHBIN IPU U3YUYEHUH JPYTUX pa3/ieioB Kypca, K pEIICHHUIO 3ajad,
B TOM YHCJIE ¢ KOHTEKCTOM U3 PEAIILHON KU3HH.

Bbmycmmk noayuum 603MONCHOCHb:

e [IpoBoaMTH UCCIIENOBaHUS, CBI3aHHBIC C U3YUEHHUEM CBOWCTB (DYHKLIMH, B TOM YHCIE C HC-
MOJIb30BaHWEM KOMIThIOTEPA; HA OCHOBE IPa(MKOB U3yUECHHBIX (QYHKIIUN CTPOUTH OoJIee
ClOXHbIe TpaduKH (KyCOUYHO-3aJaHHBIC, C BEIKOJIOTHIMU TOYKAMH U T.II. );

e lcnonp3oBaTh (GYHKIIMOHATIBHBIC IPEICTABICHHUS U CBOWCTBA (DYHKIIMU PEUICHHS MaTeMa-
TUYECKHUX 3a/1a4 U3 pa3IMYHbIX Pa3/JelioB Kypca;

e Pemars KOMOMHUPOBAHHBIC 33]]a4H C IPUMEHEHUEM (OPMYII N-TO WIEHA U CYMMBI ITEPBBIX
N WICHOB apU(PMETHUECKOI U TEOMETPHUECKON MPOTPECCHil, MPUMEHSIS P 3TOM armapar
YpaBHEHU U HEPABEHCTB;

e [loHumarh apuPMETHUECKYIO M TEOMETPUIECKYIO MPOTPECCHU KaK (YHKIIMH HATypaTbHOTO
apryMeHTa; CBS3bIBATh apU()METHUECKYIO MPOTPECCHIO C JIMHEHHBIM POCTOM, T€OMETpHUYe-
CKYIO - C OKCTIOHEHIIMAJIHHBIM POCTOM.

SJIEMEHTHI [TPUKJIA JTHOU MATEMATHUKHA

Buinycknuk nayyumces:
e lcnonp30BaTh B XOZ€ PEIICHUS 3a/1a4 2JICMEHTAPHBIC IPEJICTABICHHS, CBA3aHHBIE C IIPH-
OM>KEHHBIMU 3HAUYEHUSIMU BEJIUYMH;
e llcmonn30BaTh HpOCTCﬁH.IHC CII0COOBI MNpEaACTaBJICHUA U aHAaJIM3a CTATUCTUYCCKUX TAHHBIX;
e HaxoauTb OTHOCUTENBHYIO YAaCTOTY M BEPOSTHOCTh CIy4ailHOrO COOBITHS;

e Pemars koMOMHATOPHBIC 32/1a4X HA HAXOXK/ICHUE YHCIIa 0OBEKTOB MJIH KOMOMHAITHH.



Bbmycmmk noayuum 603MONCHOCHb:

[ToHATH, YTO YMCIOBBIE JaHHBIE, KOTOPbIE CIOIB3YIOTCS ISl XapaKTEPUCTUKN OOBEKTOB
OKPY’KAIoIIero MUpa, SBJISAIOTCS MPEUMYIIECTBEHHO MPUOIMKEHHBIMH, YTO IO 3alUCH MTPH-
ONMKEHHBIX 3HAUEHUH, COZepKAIIUXCS B MHPOPMAITMOHHBIX HCTOYHUKAX, MOXKHO CYJUTh O
MOTPEIIHOCTH MPUOIMKEHNUS;

[ToHATH, YTO MOTPEIIHOCTD PE3yNbTaTa BHIYUCICHUHN T0JKHA OBITH COM3MEpUMa C TIOrpelll-
HOCTBIO UCXO/IHBIX JIaHHBIX;

[Tprobpectu nepBOHAYATBHBIN OINBIT OPTaHU3AIMK cOOPA JAHHBIX MPHU MPOBEICHUU OTIpOca
0O0IIeCTBEHHOT'O MHEHUS, OCYIIECTBIIATh UX aHAJIN3, PEACTABIIATh PE3YIbTaThl ONIPOCa B
BU/JIE TaOJIHIIbI, THATPaMMBI;

[TproOpecty OMBIT IPOBENEHUS CIYyYalHBIX 3KCIIEPUMEHTOB, B TOM YHUCIIE C TOMOIIBIO KOM-
IBIOTEPHOI0 MOJIETIMPOBAHUS, HHTEPIPETALUU UX PE3YIbTATOB; HAYYUTHCS HEKOTOPBIM
CTHelMaTbHBIM MTPUEMaM peIIeHUs] KOMOMHATOPHBIX 3a/1a4.

IInanupyemMble pe3yJbTaThl H3y4eHHsI TeOMeTPUH B 7-9 Kiaccax

I'EOMETPUYECKHUE ®UT'YPbI

BbINYCKHUK HAYYUTCS

[Tonp30BaThCs A3BIKOM T€OMETPHH IS OTUCAHMS TPEIMETOB OKPYKAIOIIEr0 MUpa U UX
B3aUMHOTO PACTIOJIOKCHHUS;

Pacrnio3HaBath 1 n300pakaTh Ha UepTEkKax M PUCYHKaX T€OMETPHUECKUE (PUTYPHI K UX KOM-
OuHaIWY;

KnaccuduupoBaTts reomeTpudeckue GUrypsi;

Haxonaute 3HaYeHNs UIMH JTMHEHHBIX JIEMEHTOB (PUT'Yp M UX OTHOIICHUS, TPAyCHYIO MEpy
yrioB ot 0 1o 180°, mpuMeHsIst onpeieNIeHHs], CBOMCTBA M MPU3HAKH (PUTYDP U UX DJIEMEHTOB,
oTHoOIEHHs GUryp (paBeHCTBO, MOA0OHE, CUMMETPUS, IIOBOPOT, MapaJlIeIbHBIN IEPEHOC);
OmeprpoBaTh ¢ Ha4aIbHBIMU TOHATHSMHA TPUTOHOMETPHUH U BBITIOIHATH JJIEMEHTapHbBIC
orepanuu HaJ GyHKUUSMH YIJIOB;

Jloka3bpIBaTh TEOPEMBI;

Pemrate 3a1aun Ha 10Ka3aTENBCTBO, OMUPASCh HA U3YUYEHHBIE CBOMCTBA (PUTYp U OTHOIIIE-
HUI MKy HUMH ¥ IPUMEHSISI N3y4CHHBIE METOIBI I0Ka3aTeIbCTBA;

Pemrate Hec0XKHBIE 3a/1a41 HAa IOCTPOEHUE, TPUMEHSSI OCHOBHBIE QITOPUTMBI TOCTPOSHUS
C TIOMOUIBIO LIUPKYJIS U TUHEHKH;

Pemats npocreiiime MIaHuMETpUYECKUAE 3a1a4U.

BbInycKHUK MOJIYYUT BO3MOKHOCTH

OB.HaI[eTI: METOAaMHU pGH_IeHI/I}I 3a4a4 Ha BBIYUCIICHHUC U JOKAa3aTCJIbCTBO: METOIAOM OT HpO-
TUBHOTO, METOIOM TI0J100MSI, METOJIOM TTepedopa BApHAHTOB U METOJIOM T'€OMETPHUECKUX
MECT TOYEK;

[TproGpecTy ONMBIT MPUMEHEHHS aNTeOpandeckoro M TPUTOHOMETPUYECKOTO anmapara u
UJEN ABUKECHUS IIPU PELICHUN T€OMETPUYECKUX 3a/1a4;

OBnazieTh TPAAUIIMOHHON CXEMOM pElICHUS 3a/1ad Ha MMOCTPOEHUE C MOMOIIBIO IUPKYJIS U
JUHEUKH: aHaJu3, MOCTPOCHHE, TOKA3aTeIbCTBO U UCCIEAOBAHUE;

Hayunthcs pemarth 3a1aun Ha TOCTPOSHHUE METOJ0OM I'€OMETPUUYECKUX MECT TOYEK U METO-
IIOM IOH00u;



e [IpuobpecTu OMBIT UCCIEIOBAaHUS CBOMCTB IUIAHUMETPUUECKUX QUTYP C TOMOIIbIO KOMITb-
IOTEPHBIX NPOTPaMM;

e [IpnoOpecTH OMBIT BBHIIOIHEHUS IIPOCKTOB.
N3MEPEHUE '’EOMETPUYECKHWX BEJIMUMH
BbInycKHUK HAYyYHTCS

e lcnonp30BaTh CBOWCTBA U3MEPEHUs JUIMH, YIJIOB U IIOIIAAEH IIPU PELIEHUH 3a/1a4 Ha
HaXO0XJICHUE JJINHBI OTPEe3Ka, JUIMHBI OKPYKHOCTH, JUIMHBI 1yTH OKPYKHOCTH, TpayCHON
MEDPBI YIJIa;

e BpunCIATh IIIOMAAN TPEYTOJIbHUKOB, IPSIMOYTOJIBHUKOB, TPANELUN, KPYTOB U CEKTOPOB;

e BpUUCIATH IIMHY OKPYXKHOCTU U UIMHY IYTH OKPYXKHOCTH;

e BbIYMCHATH JUIMHBI JIMHEHHBIX 2JIEMEHTOB (PUIYp U UX YIJIbI, HCHIOJIb3YsI U3y4YE€HHBIE (Op-
MYJIbl, B TOM 4YHciie (pOpMyIIbl JUIMHBI OKPYKHOCTU M JUIMHBI IYTU OKPYKHOCTH, (POpMYJIbI
wiomanei puryp;

e Pemars 3aa4n Ha JOKA3aTeNbCTBO C UCIOIb30BAHUEM (DOPMYJT AJTMHBI OKPYKHOCTH U
JUTMHBI TyTH OKPY>KHOCTH, (hOPMYJI TUTOIIaAeH Guryp;

e Pemarh npakTU4ECKHE 3a/1a4M, CBSI3aHHBIE C HAX0XK/IEHUEM T'€OMETPUUYECKUX BEIUYMH( HC-
HOJIb3ys IPU HEOOXOAUMOCTH CIIPABOYHUKH U TEXHUUECKUE CPEJICTBA).

BbIHyCRHI/IK IMOJYYMT BO3MOKHOCTb HAYYUTHCH:

e BpuucasaTs miomaan GUryp, COCTaBJIeHHbIX U3 ABYX WM Oosiee IpsIMOYTOJIbHUKOB, Ta-
paIenorpaMMoB, TPEYTOJIbHUKOB, Kpyra U CEKTOpa;

e Brraucaars ImIomaan MHOT'OYTr'OJIbHUKOB, MCITOJIB3Yys OTHOIICHWA PaBHOBCINKOCTU U paB-
HOCOCTaBJICHHOCTH.

e [IpumeHATh areOpandecKuii U TPUTOHOMETPUYECKUH anmapar v UeH ABMKEHUS MPH pe-
LICHUH 33124 Ha BBIYMCIICHUE IIOMAAEH MHOTOYT OJIbHUKOB.

KOOPJINHATDBI

BbINyCKHUK HAYYHTCS

e BprucIATh JUIMHY OTpe3Ka M0 KOOPAWHATAM €0 KOHIIOB; BEIYMCIIATE KOOPIUHATHI CEPeIH-
HBI OTPE3Ka;

e lcnonp30BaTh KOOPAUMHATHBIN METOJ AJIL U3yYEHUsI CBOUCTB MPAMBIX U OKPYKHOCTEH.
BbINyCKHUK MOJYYHT BO3MOKHOCTD

e Ogrnazers KOOPAMHATHBIM METOAOM PEIIEHUS 3a]a4 Ha BBIYUCIICHHUE U 10KA3aTEIbCTBO;
e [IpnoOpecTH OMBIT UCIOIB30BAHUS KOMITBIOTEPHBIX IPOTPaMM ISl aHAJIN3a YACTHBIX CITy-
4aeB B3aMMHOI'0 PACIIOJIOKEHUS OKPYKXHOCTEH U NPSAMBIX;

e [IpnoOpecTH OMBIT BBHITIOIHEHUS IIPOCKTOB.
BEKTOPBI
BpinycKHUK HAYYHTCS

e OmnepupoBarh ¢ BEKTOPAMH: HAXOJUTh CYMMY U Pa3HOCTb IByX BEKTOPOB, 3aJJaHHBIX I'€0-
METPUYECKHU, HAXOIUTh BEKTOP, PABHBIN POU3BEACHUIO 3aIaHHOI0 BEKTOPA HA YUCIIO;



HaxoauTh 17151 BEKTOPOB, 33/1aHHBIX KOOPJAMHATAMU: JUIMHY BEKTOpPa, KOOPAUHATHI CYMMbI U
Pa3HOCTH JIByX U 00Jiee BEKTOPOB, KOOPIUHATHI POM3BEICHHUS BEKTOpa Ha YUCIIO, IPUMe-
HSIs IPU HEOOXOIMMOCTH MEPEMECTUTENbHBIN, COUETAaTEIbHBIN WIN pacTpeAeTuTEIbHbBIN
3aKOHBI;

Boruncnsate ckansipHOe Mpou3BeeHIE BEKTOPOB, HAXOIUTh YIOJl MEXKAY BEKTOpaMH, ycTa-
HaBJIMBATh MEPHEHAUKYISIPHOCT MPAMBIX.

BbInycKHUK MOJIYYUT BO3MOKHOCTH

OByazeTs BEKTOPHBIM METOJIOM JUIsl PEIICHHUs 3a/1a4 Ha BBIUMCICHHUE U JOKa3aTeNIbCTBO;
[IproGpecTy OMBIT BHIMOIHEHUS TPOEKTOB.

COJAEPKAHUE KYPCA MATEMATHKH 5-6 KJIACCOB.

Apugpmemuka

HarypanbHble yncia

Psan natypanbHbIxX yncen. JlecsaTuuHas 3anuch HaTypalbHbIX yncenl. OKpyriieHne HaTypalib-
HBIX YHCETI.

KoopaunaTHslii 1yu.

CpaBHeHue HaTypaibHBIX yncen. ClloKeHUe U BbIUUTaHHE HATYpalibHbIX uncelsl. CBoiicTBa
CIIOXKEHHS.

YMHOXKEHUE U JeJIeHUEe HaTypaibHbIX yucesd. CBOMCTBa yMHOXKEHUS. JleneHue ¢ OCTaTKOM.
Crenensp unciia ¢ HaTypajJbHBIM MOKA3aTENIEM.

Jlenutenu v KpaTHbIE HATypanbHOTO uncia. Hanbonpmuii o0muii nenurens. Hanmennbiiee
obmee kpatHoe. [Ipu3naku nenmumocT Ha 2, Ha 3, Ha 5, Ha 9, Ha 10.

[IpocTeie u cocTraBHbIe yncia. Pa3noxkeHre yncen Ha MPOCThIE MHOXKUTETH

Pemienue TekcTOBBIX 3aa4 apu(METHYECKUMH CIIOCOOaMH.

OObIkHOBEHHBIE 1poOH. OCHOBHOE CBOMCTBO qpodu. Haxoxaenue npobu ot uncia. Haxox-
JICHHME YMCIIa 10 3Ha4eHuIo e€ qpodu. [IpaBmiibHbIe M HENIPaBUIIbHBIE Ipoou. CMeraHHbIe
qucoa.

CpaBHeHHE OOBIKHOBEHHBIX IpO0ei M CMEIIaHHBIX Yncell. ApupMeTHuIecKre IeicTBUS C
OOBIKHOBEHHBIMH JIPOOSIMU ¥ CMEIIAHHBIMU YHCIIAMHU.

Hecsatuunbie ApoOu. CpaBHEHHE U OKpYTJIEHUE JECITUYHBIX Apoleil. Apudmernueckue
NeUCTBUS C AECITUYHBIME Ipo0sMu. [Ipukuaku pe3yabTaToB Beruncienuit. [Ipencrasnenue
JECATUYHOM IpoOU B BUI€ OOBIKHOBEHHOM JIpOOH M OOBIKHOBEHHOM B BUJIE JIECATUYHOM.
BeckoHeuHble MEpHOUUECKUE IECATUYHBIE IpoOH . JlecsaTuuHOe MpuOIMKeHUEe 0OBIKHO-
BEHHOMU JIpOOH.

Otnomenue. [IporienTHOE OTHOLICHHE ABYX yKcen. [leneHne ynciaa B JAHHOM OTHOIICHUH.
Macmra6.

[Tponopuus. OcHoBHOE CBOHCTBO mpornopuuu. [Ipsmast u o6paTHasi ponopIHOHAIBHBIE 3a-
BUCHMOCTH.

[Ipouentsl. Haxoxnenue npoueHToB oT unciia. HaxoxaeHue yncia no ero mporeHTam.
Pemrenue TekCTOBBIX 3a/1a4 apu(PMETHIECKUMHU CITOCOOAMH.

PanuonaJnLHbBIE YK CIa

HOJIO)KI/ITG.HBHBIG, OTPHULATCIIBHBIC YU CJIa U YUCIIO 0.

[IpoTuBoONONOXKHBIE YKCIa. MOAYIb YHCIIA.



ensie uncna. Parmonanbabie yncia. CpaBHEHUE PAIMOHATBHBIX yncel. ApudmeTnyeckre
JENCTBUS ¢ pallioHaIbHBIMU YKciaaMu. CBOMCTBA CI0KEHUS M YMHOKEHUS PAllMOHAIbHBIX
YHCell.

Koopaunatnas npsimast. KoopanHatHas II0CKOCTb.

BeJII/l‘II/leI, 3aBUCUMOCTH MEKIY BEIHYUHAMM.

EnuHuns! AnuHbL, m10maam, o0bEMa, Macchl, BpeMEHHU, CKOPOCTH.
[TapameTpsl 3aBUCHMOCTEN MeXy BelnunHaMu. [IpeacraBieHue 3aBUCUMOCTEN B BUIE
dopmyi. Beraucnenus no Gpopmynam.

YucaoBble 1 OyKBeHHbIE BHIPAKeHUA. Y PABHEHUS.

YucnoBble BbIpaXEeHUs. 3HAUEHNUE YUCIIOBOrO BhIpaykeHus. [lopsaaok 1efiCTBUI B UNCIOBBIX
BbIpa)KeHUSIX. bykBeHHbIe BbIpaxkeHus1. PackpeiTue ckobok. [TomoOHbIe craraemsblie, npuBe-
JIeHHE TIOJJOOHBIX cinaraeMbix. DopMyIIbl.

VYpaBuenus. Kopenb ypaBHeHus. OCHOBHbIE CBOICTBA ypaBHEHUH. PenieHne TeKCTOBbIX 3a-
Jlay ¢ TOMOIIbIO YPABHEHUM.

JJIeMeHThI CTATUCTHKH, BeposiTHOCTH. KoMOMHaTOpHBIE 3a1a4H.

[IpencraBienue JaHHBIX B BUJE TaOIUI], KPYTOBBIX U CTOJIOUATHIX JHArpaMM, rpa)uKoB.
Cpennee apudpmernyeckoe. CpegHee 3HaUCHNE BETUIUHBI.

CrnydaitHoe cobpiThe. JlocToBepHOE M HEBO3MOXKHOE COOBITHSA. Pemenne KoMOMHATOPHBIX
3ajad.

I'eomerpnueckue ¢purypsl. U3smepenus reoMmeTpu4ecKux BeTHYHH

Otpe3sok. [locTpoenue orpeska. JirHa oTpe3ka, JoMaHou. M3mepenue JiuHbl oTpeska, mo-
CTpOEHUE OTpe3Ka 3aAaHHOM JIMHEBL. [Ilepumerp MHOroyronsHuka. [1nockocts. [psmas.
Jlyu.

VYron. Buael yrios. ['panycHas mepa yria. U3MepeHnne u moCTpOSHHUE YIiIoB ¢ TOMOLIBIO
TPaHCIIOPTHPA.

IIpsamoyronsauk. KBagpar. TpeyronsHuk. Bunbl TpeyroabsHuKoB. OKpYKHOCTb U KPYT.
Jnuna okpyxuocta. Yucno [ .

PaBenctBo ¢uryp. [lonstue u croiicTBa miomaau. [nomans npsMoyroiasHUKa B KBapara.
[Tnomans kpyra. Ock CHMMETpUH (PUTYPHI.

Harnsimaeie mpencTaBieHus O IPOCTPAHCTBEHHBIX (PUTYpPAX, TAKUX KaK: MPSIMOYTOJIbHBIH
napajuienenunesn, Kyo, nupamMua, HUIMHAP, KOHYC, map, chepa. [Ipumepsr pa3BEpTOK MHO-
rOrpaHHUKOB, IMJIMHPA, KoHyca. [loHsTHE M cBOMCTBA 00BEMA. OOBEM MPSIMOYTOILHOTO
napajuiesenuneaa u Kyoa.

B3anMHoe pacnonoxxenue n1Byx npsmsix. Ilepnenaukynspasie npsmsele. [lapaniensabie
IpsIMBIE.

OceBas 1 LIEHTpaJIbHAsE CAMMETPHUH.

MartemaTuka B HCTOPHYECKOM Pa3BUTHH.
Pumckas cucrema cuncienus. [lozunimonneie cucremsl cuucinenus. O6o3navuenue mudp B Jpes-

Hell Pycu. CrapunHbie MepbI TMHBL. BBeieHne MeTpa Kak €UHHUILIbI JJIMHBL. MeTpudeckas cucre-
ma mep B Poccu, B EBpone. Mctopust popMupoBaHusi MaTeMaTH4ecKux cUMBOJIOB. [[poOu B BaBu-

none, Erunre, Pume, na Pycu. OTkpbiTHE NecITUYHBIX ApoOeii. Mup npocThIX dnceln. 30J10Toe ce-

yenue. Yucno 0. [losBaeHne oTpULIaTENbHBIX YUCEIL.

JI.® Maruaunkwuii. [1.JI.YeOwmmes. A.H.Komamoropos.



Ko/mm4ecTBO KOHTPOJIBHBIX PadoT:
B 5 knacce- 10
B 6 knacce-12

COJAEPKAHUWE KYPCA AJITEBPBI 7-9 KJIACCOB

% Alreopanyeckue BbIPAKCHUS

BolpaskeHue ¢ nepeMeHHbIMU. 3HaUYEHUE BBIPAKEHUS C IEpEMEHHBIMU. J[oITycTHMBIE 3HAUYEHUS
nepemMeHHbIX. ToxaecTBo. ToxxaecTBeHHBIE TPeoOpazoBaHus adredpanueckux BbIpaxkeHui. Jloka-
3aTEJILCTBO TOXKAECTB.

Crenenb ¢ HaTypaJIbHBIM MOKa3aTeneM u e€ cBoiicTBa. OnHowieHbl. OHOUJIEH CTaHAAPTHOTO
Buna. Crenens ogHowIeHa. MHOrowieHsl. MHOrousieH ctangapTHOro Buaa. CTeneHb MHOTOWICHA.
CrnoxeHue, BBIYUTAHUE U YMHOKEHHE MHOTOUJIEHOB. DOpPMYyIibl COKPAIIEHHOTO YMHOXKEHUS: KBaJI-
paT CyMMBI U KBaJIpaT pa3HOCTH JIBYX BbIpaXCHHI, MPOU3BEACHNE CYMMbI M Pa3HOCTH JIBYX BbIpa-
JKeHui. Pa3noxenne MHOTOWICHa Ha MHOXUTENN. BeIHECEHIE MHOKUTENS 32 CKOOKH. MeTo
rpynnupoBKH. Pa3HOCTh KBapaToB ABYX BhIpakeHU. Cymma M pa3HOCTh KyOOB JIBYX BBIPQKEHUH.
KBanpatubiii TpéxwieH. Kopenb kBagpaTHoro tpéxuieHa. CBoicTBa KBaApaTHOro TpéxwieHa. Pas-
JIO’)KEHUE KBAJPAaTHOTO TPEXUIEHA Ha MHOKUTENN

Panmonansubie Beipaxenus. Llensie Beipakenust. J[poOHbIe BeIpakeHus. ParinonanpHas Apoos.
OcCHOBHOE CBOMCTBO pallMOHANILHOM Apoou. ClioKeHue, BRBIUUTAaHUE, YMHOKCHHE U JICJICHUE PallH-
OHaJBHBIX ApoOeil. Bo3Benenue pannoHansHON ApoOH B CTeneHb. ToXaecTBEHHBIE TPeodpazoBa-
HUS PallMOHAJIbHBIX BhIpakeHUI. CTENEHb ¢ LENIbIM IT0Ka3aTeleM U €€ CBOICTBaA.

KBagparusie kopHu. ApudMeTHIECKUN KBAPAaTHBIH KOPEHb U €r0 CBOMCTBA. TOXKIECTBEHHBIE
npeoOpa3oBaHus BEIPAKEHUH, COACPKAIINX KBAAPATHBIC KOPHH.

* YpaBHeHHS

VYpaBHenue ¢ ogHol nnepeMenHoil. Kopenb ypaBHeHus. PaBHocuibHbIEC ypaBHeHHs. (CBOICTBa
ypaBHEHUN C OJAHOUN MEPEMEHHOW. Y paBHEHHUE KaK MaTEMATHYECKasi MOJENIb PEAIbHON CUTYaIUH.

Jluneitnoe ypaBHeHnue. KBaapatHoe ypaBHeHue. Dopmylia KOpHEH KBApaTHOTO YPaBHEHUS.
Teopema Buera. PanimonanbHbie ypaBHeHUS. PellieHrne paBHOCUIIbHBIX YPABHEHUH, CBOJSAIIUXCA K
JUHEHHBIM WM KBaJpaTHBIM yYpaBHEHUSAM. PelieHre TEeKCTOBBIX 3a7jad C MOMOIIBIO PalliOHAb-
HBIX YPaBHEHUM.

VYpaBHeHue ¢ AByMs niepeMeHHbIME. ['paduk ypaBHEHHUS ¢ IBYMs NTepeMeHHbIMU. JIMHETHOE
ypaBHEHHUE C JIByMS IIEPEMEHHBIMU U €ro Tpaduk.

Cucrembl ypaBHEHUH ¢ AByMS TIepeMeHHBIMH. [ padudeckuii MeTo 1 perieHus CHCTEMbI
YpaBHEHUU C IByMSI MEepeMEHHBbIMU. PelieHne cucteM ypaBHEHUN METOJIOM MOACTaHOBKU U CJIO-
xeHus. Cuctema IByX ypaBHEHUH C IBYMS IEPEMEHHBIMH KaK MOJIEb pealbHON CUTYaIUH.

+ HepaBeHcTBA

YucioBele HCPABCHCTBA U UX cBorcTBa. CI0XKeHUE U YMHOKCHUC YUCIIOBBIX HCPABCHCTB. OI.[CHI/I-
BaHUE 3HAYEHUA BhIpaKeHUSI. HepaBeHCTBO ¢ 0HOI nepeMeHHOM. PaBHOCHIIbHBIE HEPABEHCTBA.
UucnoBbie mpoMexXyTKU. JIMHEITHBIE U KBaJpaTHbIE HEPABEHCTBA C OJHOUN nepeMeHHOW. CHcTeMbl
HEPABEHCTB C OJJHOM MEPEMEHHOM.



** YucaoBble MHOKECTBA

MHuoxecTBO 1 ero 3neMeHThl. CriocoObl 3a1anus MHOXecTBa. PaBHbie MHOXecTBa. [lycroe
MHOkecTBO. [lonmMHOkecTBO. Onepanyu HaJl MHOKecTBaMu MILmiocTpanys COOTHOIIEHUM MEXKIY
MHO’KECTBAaMU C ITOMOILBIO [uarpamMMm Jisiepa. MHOXKeCTBa HaTypallbHbIX, LENbIX, PAllMOHATIBHBIX

m
yucen. ParmonanbHOE YKCIIO Kak ApoOb BUa — , TJIe M- IIEJI0€ YUCII0, a N —HaTypaJlbHOE, U KaK
H

OeckoHeuHas mepruoanyecKas fecsTuyHas qpoob. [lpeacraBnenue 06 nppaoHAIBHOM YHCTIE.
MHOecTBO IeHCTBUTENBHBIX Yucell. [IpencTaBinennue qeCTBUTENLHOTO YUCIA B BUIE OeCKOHEY-
HOM HEMEPHOIUYECKON necaTudHor Apoou CpaBHEHHE EHCTBUTEIBHBIX ynced. CBI3b MEXIY
MHOXKecTBamMu N. Z. Q/

% @OYHKINHN
YucioBble PyHKIUH

OyHKIIMOHATBHBIE 3aBUCUMOCTH MeX 1y BenuunHamu. [lonsatue Gpyakiun .OyHKIUA Kak
MaTeMaTHuYecKasi MOJEIb peasibHoro mporecca. O0macTs onpeaeneHus 1 00JI1acTh 3HAYCHUH (YHK-
run. Crioco6s! 3ananus Gynkmun. ['papux pynkuuu. IToctpoenue rpagukoB QyHKIHHA ¢ TOMO-
1mbio npeodpazoanuii puryp. Hynu ¢pynkuuu. [IpomexxyTku 3HaKonoctossHeTBa pyHKuuu. [Ipo-
MEXYTKH BO3PACTaHUS M IPOMEXKYTKH YOBIBAaHUS (DyHKIIUH.

Jluneiinas QpyHKIuUs, oOpaTHas MPOMOPLUUOHATIBHOCTD, KBaJpaTHUHas PYHKIUS, QYHKIUS Y
=+/x , MX cBOMCTBa M rpaduKu.

YucaoBbie nocjaeaoBaTeJIbHOCTH

ITonsrue uncioBon IHOCICAOBATCIBbHOCTH. Koneunsie u 6GCKOH€‘-IHBIG IIOCJICA0BATCIIbHO-
cti. CrocoObl 3ajaHKsI TOCTIEIOBATEIBHOCTH. ApU(pMETHYecKas U TeOMETpUIecKas MPOTrPecCuu.
CgoiicTBa WieHOB apu(hMETUUECKON U TEOMETPUUYECKOM TTporpeccuii. ®opmysibl 00IIero WieHa
apudMeTUIECKON U TEOMETPUUYECKON Tporpeccuii. Dopmysbl CyMMBI N —TIEPBBIX YJICHOB apudme-
TUYECKOU U TeoMeTprudecKkoi mporpeccuii. Cymma 0€CKOHEUHON T€OMETPUUYECKON TPOTPECCHH, Y
xotopoii |g| < 1. [Ipencrasnenne GeCKOHEUHOM EPUOANYECKON JECATUYHOM IPpOoOH B BUIE OOBIK-

HOBEHHOU Apo0u.

«* DJieMeHThI NPUKIATHON MATEMATHKH

MaremaTtuueckoe moaenupoBanue. [IponeHtabie pacu€rbl. @opmysia CI0KHBIX MPOLIECH-
ToB. [IpubnnxEHHbIC BEIYUCICHUS. AOCOIIOTHAS U OTHOCUTENIbHAS MOTPemHOCTH. OCHOB-
HBIE TIpaBHJIa KOMOMHATOPUKH. YacToTa U BEPOSATHOCTH CiydaiiHOTO coObITHsA. Kiaccuue-
CKOC OIIpCACIICHNUEC BCPOATHOCTH. HauvanpHbie CBCACHUA O CTaTUCTHKE. Hpe,Z[CTaBJIeHI/Ie
JAHHBIX B BHJIE TAOJIUL, KPYTOBBIX U CTOJIOYATHIX Iuarpamm, rpadguxoB. CTaTucTHUECKUE
XapaKTEPUCTUKUA COBOKYITHOCTH JAHHBIX: CpEJIHEE 3HAaU€HHE, MOJa, pa3Max, MeauaHa
BEIOOPKH.

% AJredpa B MCTOPHUYCCKOM PA3BUTHM.

3apoxeHue anreopsl, KHUTa 0 BOCCTAHOBJICHUH U MPOTUBOINOCTaBIeHNH MyxaMmMena
anb-Xope3mu. Mcropust popmMupoBaHus MaTeMaTHUECKOro si3bika. Kak 3apoauiach uaes
KoopauHaT. OTKpbITHE HPPALMOHATBHOCTU. M3 HCTOpUM BO3HUKHOBEHUS (OPMYII AJIs pe-
IIeHUs1 ypaBHEeHUH 3-i1 u 4-if creneneit. Vctopus pa3surus nousatus ¢ynknuu. Kax 3apo-
nuiachk Teopust BepositHoctel. Uncna dubonayun. 3amada JI.IImzanckoro (PuboHawun)
0 KpOJIMKaX.



JL.® Maraunkuii. [1.J1.YeOpmmeB. H.U.Jlo6aueBckuii. B.S.byHsakoBckuii.
A.H.Konamoropos. @.Buer. I1.depma. P.Jlekapt. H.Tapranss. J{.Kapnano. H.Abenb.
b.ITackans. JI.ITuzanckuii. K.I'aycc.

Konuuecmeo konmponvhwix pabom:
7 xnacc-8 8 kiacc-7 9 knacc- 6

COJAEPKAHUE KYPCA TEOMETPHUH 7-9 KJIACCOB

¢ IIpocreiilmue reomerpuyeckne Gurypnl

Touka, npamas. OTpe3ok, ayd. Yroia. Buast yrios. CMexHbIe U BEpTUKAIBHBIE YTJIbL.
buccekrpuca yria.

[Iepecekaromuecs u napajiensHele npsMele. llepnenaukyisapaslie npsamsie. [Ipuznaku
MapaJUIEIbHOCTH IPsMbIX. CBONMCTBA NAapaUIEIbHBIX NPSAMBIX. lIeprieHquKysp U HaKIIOH-
Hasl K PSAMOW.

+* MHOrOVroJabHUKH.

Tpeyronsuuku. Buasl TpeyronbHUKoB. Meanana, OMCCEKTpHca, BBICOTA, CPEIHSS JIU-
HUs TpeyrosibHUKa. [Ipu3Haku paBeHCTBa TPEYroJbHUKOB. CBONCTBA M PU3HAKKU PAaBHO-
OepeHHBIX TPEeYroJbHUKOB. CepelnHHBIN NepHeHIUKYIsp oTpe3ka. CyMMa yIioB Tpe-
yrosnbHuKa. BHemHue yriusl TpeyronsHuka. HepaBeHcTBO TpeyronbHuka. COOTHOIEHUS
MEXy CTOPOHAMH M yTJIaMH TpeyroibHuka. Teopema [Tudaropa.

[TonoGubIe TpeyronpHukH. [Ipu3HaKu Moa00Us TPEYroJbHUKOB. TOUKH MepecedeHus
MeraH, OMCCEKTPUC, BBICOT, TPEYTOJIbHUKA, CEPEIUHHBIX MEPIEHANKYIISIPOB CTOPOH Tpe-
yroiasHuka. CBOHCTBO OMCCEKTPHUCH TpeyrobHuKa. Teopema daneca. MeTpudeckue cooT-
HOILIEHUS B IPSIMOYTOJIBHOM TpeyrojibHUKe. CUHYC, KOCUHYC, TAHI'€HC, KOTAHT'€HC OCTPOI0
yria npsMOYroJIbHOTO TpeyrojabHuKa 1 yrios ot 0 1o 180°. @opmyisl, CBA3BIBAIOLINE CH-

HYC, KOCUHYC, TAHI'CHC, KOTAHI'CHC OIHOT'O U TOI'O K€ yTIJia. Pemienne TPCYTOJIbHUKOB. Teo-
peMa CMHYCOB U TCOpEMa KOCUHYCOB.

Yersipéxyronpauki. [lapamnenorpamm. CBoMCTBa M NPU3HAKY MTapajljIesiorpaMma..
[TpsmMoyronbHUK, pOMO, KBaJpaT, UX CBOICTBA U npu3Haku. Tpamnemnus. CpenHsis IUHUSL
Tpamneuuu 1 e€ CBOMCTBA.

MHoroyroiasHuKU. Beinmykiible MHOroyroasHuKH. CyMMa yIJioB BBITYKJIOTO MHOIO-
yrojpHuKa. [IpaBriibHbIE MHOTOYTOJIbHUKH.

X OKpYV:KHOCTH H KpVI. I'eoMeTpnuecKue MOCTPOEeHHUs

OKpy»KHOCTB U KpYT. DJIIEMEHTBI OKPY>KHOCTH U Kpyra. LleHTpalbHbIC U BIINCAHHBIE YTJIBL.
KacarenpHas k OKpy>KHOCTH U €€ cBOMCcTBa. B3auuMHOE pacnonoxeHue NpsiMol U OKpYKHOCTH.
OnucHHas ¥ BIMCAaHHAs OKPYKHOCTHU TPEyroJibHUKa. BriMcaHHbIE ¥ OMMCAHHBIE YETHIPEX YT OJIbHU-
KM, UX CBOMCTBA U IIPU3HAKHU. BriucaHHbIE U ONMCAHHBIE MHOTOYTOJIbHUKH.

I'eomerpuueckoe mecto Touek (I'MT). CepeanHHBIN NEpHIEHANKYISAP OTpe3Ka U OUCCEKTpU-
ca yrina kak I'MT.

I'eomeTprueckue NoCTpOeHUs HUPKYIEM U JTUHENKON. OCHOBHBIE 33/1a4H HAa IOCTPOEHUE:!
IIOCTPOEHHUE yIJla, PABHOI'O JaHHOMY, [IOCTPOCHHUE CEPEAUHHOIO MEPIEHIUKYIISIPA JAHHOTO OTPE3-



Ka, IOCTPOEHHUE NPSIMOM, IIPOXOIALLEH Yepe3 NJAHHYIO TOUYKY U IEPIICHAUKYIIAPHON JAHHOU Ipsi-
MOM, IIOCTPOEHUE OUCCEKTPUCHI TaHHOTO yria. [locTpoeHue TpeyroibHUKa MO 33JaHHBIM SJIEMEH-
tam. Metox I'MT B 3a1auax Ha MOCTpOEHHUE.

X H3MepeHne reoMeTpHIECKNX BEJIHYNH

JnuHa otpeska. PaccTosinue Mexay 1ByMsi ToukaMu. PaccTosiHre oT TOUkH 10 nipsamoid. Paccrosi-
HUE MEX]y MapauieIbHbIMU MPSMBIMH.

[TepumeTp MHOTOYTOJIbHUKA.
JlnuHa oKpyXHOCTH. J|TMHa 1yru OKPY>KHOCTH.
I'panycnas mepa yriia. BenudrHa BIMCaHHOTO yIuia.

[TonsTHE MIomAaA MHOTOYTONbHUKA. PaBHOBeMHKHE Qurypsl. Haxoxaenue miomaam
KBaJparTa, IpsMOYTOJIbHUKA, apaJJIEIOTpaMma, TPEYTrOJIbHUKA, TPANlCHH.

[Tonsarue mnomanu xkpyra. [Inomanes cekropa. OTHOIIEHUE MIIOMIAACH MOTOOHBIX GUTYD.

<> JlekapToBbI KOOPAMHATHI HA IJIOCKOCTH

dopmyiia pacCTOSHUSA MEXKIY ABYMs ToukaMu. KoopiMHaThl cepeluHbl OTpe3Ka. Y paBHe-
Hue (purypbl. YpaBHEHHE OKPYKHOCTH M TIPSIMOM. YTIIOBOH KOA(DPHUITUEHT MPSIMOA.

¢ BekTopbl

ITonstue BekTopa. Moayns (ayinHa) BekTopa. PaBHble BekTopbl. KonnnHeapHble BEKTOPBI.
Koopaunats! Bektopa. CiokeHue U BBIYMTAHUE BEKTOPOB. Y MHOKEHHUE BEKTOpa Ha uucio. Cka-
JSIpHOE IPOM3BEIeHUE BEKTOPOB. KocuHyc yria Mexay 1ByMsl BEKTOpaMHu.

X I'eoMeTpHyecKne Npeodpa3oBaHus

[TonsaTtue o npeobpazoBanuu purypsl. JBmwkenue Gurypsl.. Buasl npmxenus Gurypsl: na-
paJUIeTbHBIN IEPEeHOC, 0CEeBasi CAMMETpHs, TOBOPOT. PaBHbIe Gurypsl. 'omoterus. Ilogobue pu-

ryp.

% JJIeMEHTDBI JOTUKHU

Onpenenenrie. AKCMOM U TeopeMbl. JlokazatenbcTBO. Jloka3aTeabCcTBO OT NPOTUBHOTO. Teopema,
oOparHas nanHoi. HeoOxoaumoe 1 g1ocTatouHoe ycinoBue. YnoTpeOieHne JOTHIeCKUuX CBS-
30KeCauU..., Mmo..., moeod u MmoabKo mozod.

<> I'eoMeTpHsi B HCTOPHYECKOM PA3BUTHH.

N3 ucropuu reomerpun, «Hauvana» EBknuna. Mctopus nstoro nocrynara EBkiuna. Tpuronomer-
pusi — HayKa 00 U3MepeHHH TPeyrojbHUKOB. [locTpoeHne mpaBMIIbHBIX MHOTOYTOJIBHUKOB. Kak 3a-
poamiack unes koopauaar. H.U.Jlobauesckuii. JI.Dinep. ®anec. [Tudarop.

Koauuecmeo konmpoashnix paoom

7 kiacc-6 8 kmacc-7 9 knacc-6



OCHOBHBIE TEXHOJIOTHH

C nenpio obecrieyeHus YPPEKTUBHOCTH | PE3yIbTATUBHOCTH Y4€OHOTO MPOLIecca UCIOIb3YIOT-
Csl pa3IMYHbIC TEXHOJIOTUU O0YUEHUSI.

['maBHOM 3aa4eil CTIOB30BaHUSI HOBBIX TEXHOJIOTUM SIBIISETCS PACIIMPEHUE UHTEIUICKTYallb-
HBIX BO3MOKHOCTEH 4yenoBeka. Bee ucnosb3yemblie TEXHOIOTMH HaIlpaBJIeHbl Ha COXpaHeHue hu3u-
YECKOT0, ICUXNYECKOT0 M HPAaBCTBEHHOTO 37I0POBbsI KAXKI0TO YUCHHKA.

Ha ypokax ucnosb3yroTcs 3JIEMEHTHI CIeIYIOIINX TEXHOIOTHIA:

IIpobsemHoe 00yueHue

Cozmanne B y4eOHOM IeATETLHOCTH MPOOJIEMHBIX CUTYAIM M OPTaHU3aIlds aKTHBHON CaMOCTOS-
TGHBHOI\/'I ACATCIIBHOCTHU yqaumxca 110 UX paspemeHmo, B pe?)y.]II:TaTe qgero HpOI/ICXO,Z[I/IT TBOp‘IeCKOG
OBJIaJICHUC 3HAHUAMHU, YMGHI/IHMI/I, HaBbIKAMH, paSBI/IBaIOTCH MBICIIUTCIIBHBIC CHOCOGHOCTI/I.

NuauBuayanbHo-pa3BuBaoinee odyueHue

3HAKOMCTBO C HOBBIMH METOJaMH MBICITUTEIbHON ACATCIIBHOCTH ITPU PCUHICHUH TBOPYCCKUX 3a-
,I[aHI/Iﬁ C yepTCKaMH, TCXHOJIOTHYECKMMU KapTaMH B UHAUBUAYAJIbBHOM ITOPAAKE

Pa3znoypoBHeBoe o0yueHue

VY yuuTens nosBisieTcss BO3MOXHOCTh TIOMOTaTh C1aboMy, YIeNaTh BHUMaHUE CHIIBHOMY, Pealu-
3yeTcsl KeJIaHWe CUIIbHBIX ydaluxcs OpIcTpee U Iiy0ke mpoaBUraThesi B o0pazoBaHuu. CHIIbHbIE
yuauiecsi yTBep:KIaloTcsl B CBOMX CIIOCOOHOCTSIX, C1a0ble MOJIYy4at0T BO3MOXHOCTh UCIIBITHIBATh
yueOHBIN yCIeX, MOBHIIIAETCS YPOBEHb MOTUBAILIUN YUEHHUSI.

TexHoJI0rHsI NPOEKTHOr0 00y4eHM st

VYuurenb opranuzyer yueOHO-1103HABATEIbHYIO, HCCIIE0BATEIbCKYIO, TBOPUYECKYIO MIIM UTPOBYIO
NeSITeTbHOCTh 00YUYaIOIIMXCsl, KOTOPBIE OBJIaIEBAIOT HABBIKAMH CaMOCTOSTEIBHOTO MTOMCKa, 00pa-
OOTKHM M aHaNKM3a HY)XHOW WHGOPMAIUH I PEIICHHS KaKOW-TH00 MPoOIeMbl, 3SHAYMMOM TSt
YYaCTHHUKOB TIPOCKTA.

Pabota ¢ ucronp30BaHuEeM STON TEXHOJIOTHH JIa€T BO3MOKHOCTh Pa3BHBATh WHANBUIYAIbHBIC
TBOPYECKHE CITOCOOHOCTH ydaluxcs, 001ee 0CO3HAHHO MOAXOAUTH K TPO(PECCHOHATBHOMY H CO-
UATEHOMY CaMOOTIPEICTICHHIO.

TexHo0rMs HCIOIB30BAHUS B 00Y4YCHUH UTPOBBIX METO/I0B: POJIEBBIX, €JIOBbIX U APYTHX
BU/IOB 00yYAKOIIMX UT'P

Pacmmpenue kpyrozopa, pa3Butre no3HaBaTeNIbHOM 1eATeIbHOCTH, (OPMUPOBAHUE OIpEIEICH-
HBIX YMEHUH M HaBBIKOB, HEOOXOIUMBIX B MIPAKTHYECKOMN JEATEIbHOCTH, pa3BUTHE 00Iey4eOHBIX
YMEHUI U HAaBBIKOB.

TecTOoBBIC TEXHOJIOTHUH

OneHka ypoBHsSI 0O0y4EHHOCTH MO KOHKPETHOM TeMe, MO3BOJIAIONIAs PeaibHO OLEHUTh TOTOB-
HOCTb 00YYaOIIMXCSl K UTOTOBOMY KOHTPOJIIO, YCTAHOBJIEHHE KOJIMYECTBEHHBIX M KaUeCTBEHHBIX
WHUBUTyaJIbHBIX PA3TUUUM.



OO0yueHue B COTPyIHUYECTBE (KOMaH/AHAas1, FPyNnoBas padora)

CoTpyIHUYECTBO TPAKTYETCS KaK UJies COBMECTHOW Pa3BUBAIOIIEH JEATEILHOCTH B3POCIIbIX U
neteit. CyTh HHAUBHIYAJILHOTO TIOJX0Aa B TOM, YTOOBI UJTH HE OT Y4eOHOTO MpEeIMETa, a OT pe-
OCHKa K IPEIMETY, UATH OT T€X BO3MOXKHOCTEH, KOTOPBHIMU pacroiaraeT peOeHOK, TPUMEHSTh
TICHXOJIOTO-TIEIarOTMYECKHE JUATHOCTHKY JTUIHOCTH. O0yJaronuecs 1 yYuTeIb 3aHUMAaIOTCS COB-
MECTHOH JeSITeTHbHOCTHIO. D(PPEKTHBHOCTh METOIA HE TOJIBKO B aKaJIEMUYECKUX yCIeXax 00yJaro-
IIUXCSI, HO U B MX MHTEJJICKTYAIEHOM U HPaBCTBEHHOM Pa3BUTHH.

NupopManimoHHO-KOMMYHUKAIMOHHBIE TEXHOJIOTHH

Ucnons3oBanme [1K B yuedGHoM nponiecce. Cozpanue pedeparos, Ciaif1oB, MPE3CHTALMHA H JIP.
[Touck nyxHoit napopmanmu B MaTepuer. [I[puMeHeHne moaydyeHHbIX 3HAaHUH B IPAKTUYECKOM Jie-
SITEJIbHOCTH.
3n0opoBbe cOeperarime TEXHOJIOTMH

Hcnonbs30BaHue TaHHBIX TEXHOJIOTUH MIO3BOJISIOT PABHOMEPHO BO BPEMS yPOKA paclpeaciaTh
PA3JINIHBIC BUBI SaHaHHﬁ, YCcpeaoBaTh MBICIIMTCIBHYIO NCATCIIBHOCTD C (bI/ISMI/IHyTKaMI/I, onpenc-
JATh BpEM4 MOoJa4u CJIIOKHOT'O y‘-I€6HOFO Marcpuaia, BbIACIIATE BPEM Ha ITPOBCACHUC CaMOCTOs-
TeIbHBIX padboT, HopMaTuBHO MpUMeHITh TCO.

OcHoeHble munvl ylleﬁl-lblx 3aHAMUI:

® YPOK M3YYEHHsS HOBOTO YYCOHOTO MaTepHaa;
®  YPOK 3aKpEIUICHUS U NPUMEHEHMs 3HAHUN;
® ypok 0000IIa0IIEro NOBTOPSHHS U CUCTEMATH3AINH 3HAHHUIA,
® YPOK KOHTPOJISl 3HAHUWA U YMEHUH.
OCHOBHBIM THIIOM YpOKa SIBJISIETCSI KOMOMHUPOBAaHHBIN.

Dopmbl opzanuzayuu y4eoH020 npoyecca:
UHIMBUyaJIbHbIE, TPYIIIOBbIE, MHANBUYAIbHO-TPYIIOBbIE, PPOHTATIbHBIE.
Ha ypokax ucnonb3yrorcs Takue popMbl 3aHATHH Kak:

® [IPAKTUYECCKUE 3aHATUSA;
® TPCHUHT;
® KOHCYJIbTAallMs;
CucreMa ypoKOB YCIIOBHA, HO BCE 7K€ BBIACIISAIOTCS CIEAYIOIINE BUJIBIL:

Ypok-nekyua. IlpennonaratoTcsi COBMECTHBIC YCHIINS YUUTENSI U YYCHUKOB ISl PEIISHUs 001ei
npoOJIeMHOI o3HaBaTeabHOM 3a1aun. Ha TakoM ypoke HCIOb3yeTcsl IEMOHCTPALMOHHBIN MaTe-
pHa Ha KOMIBIOTEpE, pa3padOTaHHbIN yUuTeNeM UIIN YIeHUKaMH, MyJIbTUMEIUIHHbBIC TPOIYKTHL.

Ypok-npakxmuxym. Ha ypoke yuamuecst paboTaroT HaJl pa3InYHbIMH 33JaHUSMU B 3aBUCIMOCTH OT
CBOEH MOATOTOBIEHHOCTH. BHIBI paboT MOT'YT OBITH CAMBIMH Pa3HBIMU: TMCbMEHHBIE UCCIIEI0BA-
HUS, PELICHHE PA3JIMYHBIX 337a4, NMPAKTUYECKOE MPUMEHEHHUE PA3IMUHBIX METOAO0B PEILICHNUS 3a-
nad. KomnproTep Ha TakuX ypOKax MCHOJb3YETCs KaK 3JIEKTPOHHBIN KaJIbKYJISTOP, TPEHAXKEP YCT-
HOTO cYeTa, BUPTyaibHas JIabopaTopusi, ICTOYHUK CIIPAaBOYHOM MH(pOpMALIUH.

Ypok-uccneoosanue. Ha ypoxe ydammecs: pemaror npoOiIeMHYIO 33/1a4y HCCIE0BATENbCKOTO Xa-
pakTepa aHaTUTUYECKUM METOJOM U C MOMOIIbIO KOMITBIOTEPA .

Komounuposannslit ypok npearnonaraeT BEINOJIHEHNE PadOT U 3aJaHUIl pa3HOTO BUA.


http://www.uchportal.ru/load/131-1-0-4040

Ypox pewenusn 3adau. BripabaThiBaroTcsi y ydalMXcs YMEHHUS W HABBIKM PEIICHHS 3a/1a4d Ha
YpOBHE 00sI3aTEILHON U BO3MOXHOU MOATroTOBKE. JIFOOOH ydanuiicss MOKET HCIIOIb30BaTh KOMITh-
I0TePHYIO0 HH()OPMALIMOHHYIO 0a3y 10 METOJaM PEIICHHs PA3TUYHbBIX 3a]1a4.

Ypok-mecm. TectupoBaHue MPOBOIUTCS C IIENbI0 JUATHOCTHUKU MPOOETOB 3HAHUH, KOHTPOJI
YPOBHSI OOYYEHHOCTH YYaIIUXCs, TPEHUPOBKH TEXHUKE TECTUPOBaHUs. TecThl MpeaiaraioTcs Kak B
[I€YaTHOM TaK U B KOMIIBIOTEpHOM BapuaHTe. [Ipryem B KOMIIBIOTEPHOM BapuaHTE BCErAa ¢ Orpa-

HUYCHUCM BPCMCHHU.

Ypok-3auem. YcrHblll OnpoC ydamuxcs I10 3apaHee COCTABJICHHBIM BOIIPOCAM, a TAKKE PEIICHUE
3a/1a4 pa3HOI'0 YPOBHsI 110 U3YUYEHHOH TeME.

Ypox-camocmoamenvnaa padoma. Ilpennararorcs pa3Hble BHIBI CAMOCTOSITEIBHBIX PaboOT:
JIByXYpPOBHEBAsi — YPOBEHb 00s3aTEIBHON MOATOTOBKU - «3», YPOBEHb BO3MOXKHON MOJTOTOBKH -
«4» 1 «5»; OONBLION CIHMCOK 3aaHUil Pa3HOTO YPOBHS, U3 KOTOPOTO yUYaIIMICs pelIaeT ux Mo CBO-
eMy BBIOODY. YpoKk-Konmpovhas paooma. [IpoBoaUTCS HA ABYX YPOBHSIX:

YPOBEHb 00513aTEIbHOM MOJTOTOBKH - «3», YPOBEHb BO3MOKHOW MOJTOTOBKH - «4» U «5».
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2 ; = Conep:xkanue y4eOHOT0 XapakTepuCcTHKA OCHOBHBIX BU/I0B 1eSITEJIbHOCTH YYeHUKA
é & MarepuaJia (Ha ypoBHe y4eOHBIX AeHCTBHIA)
=
I'naga 1 20
HartypanbHble yncia
1 Psan HaTypasbHBIX yMCen 2 Onucvieams CBOWCTBA HATYpPaJIbHOTO psAja. UMTaTh 1 3anuchiBaTh HaTypajibHbIE YHUCIIA, CPAaBHU-
) A L —— BaTh U YIOPSAJOYUBATH UX.
' Pacnosnasams Ha uepTexax, pUCyHKax, B OKpYKaroILEM MUPE OTPE30K, IPAMYIO, JIy4, IJI0C-
IIHACHh HATYpaJIbHBIX YUCET P » PHCYH N Py m P P » IPAMYIO, JIyH,
KOoCTh. [IpuBOAUTH IpUMEpHI MOAETIEH 3TUX PUTYD.
3 Orpesox 4 Hsmepsams nnvuHbl 0Tpe3KoB. CTPOUTH OTPE3KH 3aJaHHOM NIMHBL. Pemare 3a1auu Ha HaX0Xk/ie-
4 TL10CKOCTE 3 HUE JJIUH OTPE3KOB. BripaxkaTh 0HM €TUHUIIBI JJIUH Yyepe3 Apyrue. [[puBoauTs npumepsl npu-
Tpsivas. Jya OOpPOB CO IIKAJaAMH.
Cmpoums Ha KOOPJAUHATHOM JIy4€ TOUKY C 33JJaHHON KOOPAMHATOM, ONIPENENATh KOOPAUHATY
5 [Mkana. 3 TOYKH
Koopaunatusiii 1yq
6 CpaBHeHUE HaTYpaJIbHBIX 3
qucen
[ToBTOpEHME U cucTeMa- 1
TH3aIUs yueOHOTO MaTe-
puana
KoHnTponbHas 1

paborta Ne 1




Coaep:xanue yueOHOTo

XapaKTepI/ICTHKa OCHOBHBIX BUA0B A€ATCJIBbHOCTH YYCHUKA

54
z3E S
é E- MarepuaJia (Ha ypoBHe y4eOHBIX JeilcTBHIl)
I'naga 2
CJi10:keHre U BBIYUTAHHE 33
HATYPaJIbHBIX YHCE]
7 CnoxxeHue HaTypalbHBIX 4 Dopmynuposams CBOUCTBA CI0KEHUS M BBIYUTAHUS HATYPAIbHBIX YKCEIl, 3alMUCBIBATH 3TU
yucen. CBOMCTBa CIIOXKe- cBoiicTBa B Buje Gpopmyi. [IpuBoauTh mpuMeEPHI YUCIOBBIX M OYKBEHHBIX BBIPAKECHUM, (POPMYIL.
HUSA CoCTaBIISITh YUCIIOBBIE U OYKBEHHBIC BBIPAKCHHS 110 YCIOBHIO
3 BEHTAHNE HATYPAIBHELX 5 3aja4n. PemaTe ypaBHEHUSI HA OCHOBAaHUHU 3aBUCUMOCTEN MEK1y KOMIIOHEHTAMH I[CI\/'ICTBI\/’II\/'I
qrcen CJIO’KEHUS U BbIYUTAHUA. PelaTh TEeKCTOBbBIE 33/1a4 C TOMOUIBIO COCTABICHUS YPABHEHUH.
Pacnoznasams Ha yepTexkax U pUCyHKax yriibl, MHOTOYTOJIbHUKH, B YaCTHOCTH TPEYTOJbHUKH,
9 YucroBbie ¥ OYKBEHHBIE 3 IpsIMOYTOJIbHUKH. PacriozHaBaTh B OKpYKaloLIeM MUPE MOJIEIHN 3TUX (uryp.
BBIpaKEHHS. DOPMYITbI C nomoIIbI0 TPaHCHOPTHPA U3MEPATH TPATYCHBIE MEPHI YTII0B, CTPOUTH YIJIbI 3aJaHHOM I'pa-
KoutpossHas paGora Ne 2 1 JyCHOW MepBbl, CTPOUTH OUCCEKTpUCY AaHHOTO yria. KinaccupunupoBars yribl. Knaccmbnuvnpo-
BaTh TPEYTOJIbHUKH 10 KOJIMYECTBY PAaBHBIX CTOPOH U 10 BUJAM UX YyriIoB. ONKCHIBATH CBOWCTBA
10 | YpaBHenune 3 IIPSIMOYTOJIBHUKA.
11 | Yrox. O6Go3HaucHHE YIIOB o) Haxooums ¢ nomouisio GopMyI EpUMETPhI MPSIMOYTOIbHUKA 1 KBajIpara. Pemrate 3amaun Ha
HaXO0JICHUE MTEPUMETPOB MPSIMOYTOJIbHUKA U KBaJIpaTa, rpaJyCHON MEpbI yIIIoB.
12| Bunpl yrios. 3mepenue S | Cmpoums normueckyro HenouKy paccyskIeHHi, COMOCTABIATH NONYUEHHBIH PE3YIBTAT C YCI0-
yIJIOB BUEM 3a/1a4H.
13 | MHoroyronsHuKH. PaB- 2 Pacnosnasams Gurypsl, nMeronye ocb CAMMETPUN
HbIE PUTYPBI
14 | TpeyroiapHHK U €ro BUbI 3
15 | IIpAMOyroJbHUK. 3
Ocb cummeTpun (HUTypbI
[ToBTOpEHME U cucTeMa- 1
TH3aIUs yueOHOTO MaTe-
puana
KonTtponbHas padora Ne 3 1




Coaep:xanue yueOHOTo

XapaKTepI/ICTHKa OCHOBHBIX BUA0B A€ATCJIBbHOCTH YYCHUKA
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é E- MarepuaJia (Ha ypoBHe y4eOHBIX JeilcTBHIl)
I'naga 3
YMHoO:KeHHne U AeJIeHue 37
HATYPAJbHBIX YHCe]
16 | Ymuoxenwue. [lepemectn- 4 Dopmynuposams CBONCTBA YMHOKECHUS U JCJICHUS HATYPAJIBbHBIX YHUCEII, 3alIUCBIBATH OTU CBOM-
TEIBHOE CBOHCTBO YMHOXKE- cTBa B BUje popmy:. PemaTs ypaBHEHHSI HA OCHOBAHUU 3aBUCHUMOCTEN MEXIy KOMIOHEHTaMU
HHS apu(METHUECKUX JICHCTBUIL.
17 | CouerarensHoe u pacmpee- 3 Haxooumw ocTaTOK NpU eJIeHUH HaTypalbHbIX yncel. [1o 3a1aHHOMYy OCHOBaHUIO U ITOKa3aTe-
JIMTEIBHOE CBOICTBA YMHO- JIF0 CTENEHU HAXOUTh 3HAYEHUE CTENIEHU YUCIIA.
KEHUS Haxoauts miomaay npsMoyroibHUKa M KBajpara ¢ moMousio Gpopmyn. BeipaxkaTs ogHu enu-
18 | Jlenenue 7 HULIBI TUIOUIAAN Yepe3 APYrue.
Pacno3znasams Ha yepTexax U puCyHKax IpsIMOYTOJIbHBIN Napajienenunen, nupamuay. Pacmo-
19 | Jlenenue c ocratkom 3 3HaBaTh B OKPYXKAIOIIEM MUPE MOJIeH 3TUX Guryp. M300paxars pa3zBEPTKH NMPSIMOYTOIBHOTO
20 | Cremens uncna o) napajuliesienuIie1a U MupamMmuIbl.
Haxooums 00bEMBI TPSIMOYTOJIBHOTO MapajuieNenueaa u Kyda ¢ momoinbso Gopmyi. Beipa-
Konrponbhas padora Ne 4 1 ’KaTh OJIHH €UHHIBI 00BbEMA Yepes APyTHeE.
21 ITnomans. ITnomans psIMO- 4 Pewamo KOMGHHaTOpHBIe 3aga4u C IOMOIIIBIO Hepe60pa BapHUaHTOB
YTOJbHHUKA
22 [IpssmoyronbHEI napasuie- 3
nenunen. [Tupamuna
23 O0BEM IPSIMOYTOITBLHOTO 4
napajjeacnuicaa
24 KomOunHaTopHbIE 3a1a4qm
IToBTOpEHME U CHCTEMATH- 2
3arus y9eOHOTo MaTeprana
Konrtponbnas padora Ne 5 1
I'nasa 4 18




Coaep:xanue yueOHOTo
MaTepHaJja

Homep
naparpa-
ta

XapakTepucTUKA OCHOBHBIX BU/IOB 1eATEJIbHOCTH YUYCHUKA
(Ha ypoBHe y4eOHBIX JeilcTBHIl)

OO0bIKHOBEHHBIE IPOOH

25 | llonstne 0OBIKHOBEHHOM 5 Pacnoznasams 00bIKHOBEHHYIO pOOb, MPAaBUIIbHBIE U HETIPABUIIbHBIE IPOOH, CMELIIAHHbIE YHC-
Apobu na.

26 | [IpaBuiibHblE U HeIPABIIIL- 3 Uwurtarh 1 3aMMCHIBATh OOBIKHOBEHHBIE IPOOH, CMeIIaHHbIe uncia. CpaBHUBATh OOBIKHOBEHHBIC
HbIe 1po6u. CpaBHEHHE Apo- JpoOu ¢ paBHBIMH 3HaMeHaTessMu. CKIIaabpIBaTh U BEIYUTATh OOBIKHOBEHHBIC JPOOH C paBHBIMH
oeit 3HameHarenssmMu. [IpeoOpa3oBbIBaTh HEMPABIIBHYIO APOOb B CMEIIAHHOE YHCIIO0, CMEIIaHHOE

YHCJIO B HEMPABUIIBH 00b. YMETh 3anuChIBaTh PE3YJbTAT JCICHUS ABYX HATYPATbHBIX Y-

27 CloXeHHE ¥ BEIYUTAHUE 2 % yio H? 6 pesy. A ABYX yp
poGeii ¢ OHHAKOBBIMH cenl B BUI€ OOBIKHOBEHHOW 1po0Ou
3HAMEHATEIIIMHU

28 Jpobu u neneHue HATYpalib- 1
HBIX YHCe

29 CMelIaHHbIE YHCIIa 5
IToBTOpEHME U CHCTEMATH- 1
3a1us yueOHOTO MaTepuana
Konrponeras padora Ne 6 1

I'nasa 5 48
JecaTnuHbIe 1podu

30 INpencraBienue 4 Pacnosznasams, autath 1 3aUCHIBaTh ACCATHYHBIC ApoOH. Ha3zbiBaTh pa3psabl 1eCATUUHBIX
0 ICCATHYHBIX APOOSIX 3HAKOB B 3aIMCH JACCATUUHBIX poOeil. CpaBHUBATH AeCATHYHBIE Ipo0H. OKPYIIATh JECITHY-

31 CpaBHEHHE JeCATHIHBIX 3 HbIE IpoOU U HATypaJIbHBIE YK CIIa. BBITTONHATE TPUKUIKY
npobeit pe3yabTaTOB BBIYUCICHUN. BBITTOMHATE aprdMeTHIeCKre IEHCTBUS HAl JECATUIHBIMH IPOOSI-

MH.

32 Oxkpyrnenue uncen. [lpu- 3

KHIRH Haxooumw cpennee apudmMeTnueckoe HECKOIbKUX yucen. [I[puBouTh mpuMephl CpeTHUX 3HA-
YEHUI BEJIUYUHBL. Pa3bsiCHATH, YTO TaKOE «OJMH NpoueHT». [IpecTaBisaTe NpOLUEHTHI B BUIE
33 CrnokeHre U BEIYUTAHHE JIC- 6

CSTUYHBIX IpoOeit

JECATUYHBIX Ipo0ei U AeCITHYHBIC APOOH B BUJIE TPOLIEHTOB. HaxoMuTh MPOIEHT OT YKCIa U




o
E E‘ s Conep:xxkanue yueOHOTo XapakTepucTHKA OCHOBHBIX BU/IOB AeSITEJIbHOCTH YYEHUKA
MaTepuall H BHE Y4e€OHBIX JeCcTBHIA
é s < aTepuaja a ypoBHe yue0 eiic
=
KontponbsHas padbora Ne 7 1 YHCIIO II0 €r0 MPOLIEHTaM
34 VYMHOXEHUE NECATUYHBIX 7
npobeit
35 Jlenenue necATUYHBIX IpO- 9
Oei
Konrtponbhas padora Ne 8 1
36 Cpennee apudmermaeckoe. 3
CpenHee 3HaUCHUE BEIUYU-
HBI
37 ITpouientsl. Haxoxaenue 4
MPOIIEHTOB OT YKCIIa
38 HaxoxeHue urcia no ero 4
MPOIIEHTaM
[MoBTOpEeHME U crcTEeMaTH- 2
3arus y9eOHOTo MaTeprana
Konrtponbnas padora Ne 9 1
IloBTOpPEHME
U CHCTeMAaTH3alus 14
y4eOHOro MaTepuasa
YnpaxHeHus 18
JUUIA IOBTOPEHUA Kypca
5 knmacca

KonTtponbnas padora Ne 10




IIpumepHoe TeMaTHYecKOe IVIaHUPOBaHue. MaTemaTnka. 6 Kiace

5 yacoB B Hejemo, Bcero 170 gacos.
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z o N
= §_ MaTepHaJa (Ha ypoBHe y4eOHBIX JelCTBHI)
=
I'nasa 1 17
JeMMOCTh HATYPAJIbHBIX YHCeJI
1 Jenurenu u KkpaTHble 2 Dopmynuposams ONPEICICHNS TTOHATHI: AEIUTENb, KPATHOE, IPOCTOE YHUCIIO, COCTABHOE
YHCII0, OOIIUHI AeTUTeNb, HanOONbIIUI OO JeNnUTeNb, B3aUMHO IIPOCTHIE YKcia, 001ee
2 [Tpusnaku genumoctu Ha 10, 3 » OOIHHH 1L ’ THHH 1 ’ p » 00T
Ha 5 v HA 2 KpaTHOe, HAaMEHbIIee 00IIIee KpaTHOE U IPU3HAKK AETUMOCTH Ha 2, Ha 3, Ha 5, Ha 9, Ha 10.
Onucvleams ipaBUIIa HaX 0k AeHUs HanbobIero odmiero aenutens (HO/L), Haumensiero
3 [pusHaku nemMMocTy Ha 9 3 obmero kpatnoro (HOK) HeckonbKuX yKces, pa3sioKeHUs] HATypaJbHOTO YHCiIa Ha MPOCThIE
v Ha 3 MHOYKHTENN
4 IIpocTsle 1 coCTaBHBIE YnC- 2
na
5 HauGonpmmii obmuii gemnu- 3
TeNb
6 Hanmenbiiee o61iee kpat- 3
HOE
Kontponbnas pabora Ne 1 1
I'naea 2
38

OO0ObIKHOBEHHBIE IPOOH




Homep
naparpaga

Conep:xxanue y4e0HOTo
MaTepHaJa

XapaKTeprCcTHKA OCHOBHBIX BH/I0B [1eATeJbHOCTH YYEHHKA
(Ha ypoBHe y4eOHBIX JelCTBHI)

7 OCHOBHOE CBOMCTBO JpOOH 2
8 Coxkpainenue pooeit 3
9 IIpuBenenue apobeit k oomemy 4
3HaMeHaTeo. CpaBHEHHE
npoOeit
10 Cro>keHue U BEIYUTAHKE JIPO- 5
oei
Konrpossnas padora Ne 2 1
11 YMHO)EHUE Ipooeit 5
12 Haxoxpaenue npoOu oT uucia 3
Konrpossnas padora Ne 3 1
13 B3aumno oOpatHEIe yncia 1
14 Jenenue npobeit 5
15 HaxoxaeHnue uncna 1o 3Haue- 3
HUIO €T0 Ipo0H
16 [IpeobpazoBanue OOBIKHOBEH- 1
HBIX IpO0Oeil B IeCATHIHBIE
17 beckoneunsie neproguvecKue 1
JeCATUIHBIC IPOOH
18 Hecatuunoe npuOIMKeHne 2

OOBIKHOBEHHOU JIpoOH

KonTtponbras padora Ne 4

Dopmynuposams ONPEEICHUS TOHATHI: HECOKpaTUMast IPOOb, 00N 3HAMEHATENb ABYX
npoOeit, B3auMHO oOpaTHbIe yrcia. [[puMeHaTh OCHOBHOE CBOMCTBO APOOH JIJIsi COKPAIIICHHS
npo6eit. [IpuBoauTh ApoOH K HOBOMY 3HaMeHaTel0. CpaBHUBATH OOBIKHOBEHHBIE IPOOH.
BrimonHaTh apudMeTnyeckre qeHCTBUS Hall OOBIKHOBEHHBIMH IPOOSIMHU.

Haxoaute 1po0b OT yMcia ¥ YKCII0 N0 33JJaHHOMY 3HaueHHIo ero apoou. [IpeoObpa3zoBriBaTh
OOBIKHOBEHHBIC IpOOH B JecsiTHUHbIe. Haxomuth necarnunoe npubanxeHne 0ObIKHOBEHHON
npodu
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S 2 Conep:xxanue y4e0HOTo XapakTepucTHKA OCHOBHBIX BU/IOB J€SITEJIbHOCTH YYeHUKA
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= §_ MaTepHaJa (Ha ypoBHe y4eOHBIX JelCTBHI)
=
I'naga 3 28
OTHOMIEHNS ¥ PONOPUMHA
19 OtHomeHus 2 Dopmynruposams ONPENEICHUS TOHATUN: OTHOLLEHUE, IIPONIOPLUS, IIPOLEHTHOE OTHOLICHUE
20 Tporopuuu 5 JBYX YHCEJ, PSMO MPOMOPLHOHATBHBIE U 00paTHO MPOMOPLUOHAIbHbIE BeTUYUHBL. [Ipu-
MEHATh OCHOBHOE CBOMCTBO OTHOLIEHUS U OCHOBHOE CBOMCTBO ITponopuuu. IIpusoaurs
21 IIporeHTHOE OTHOLICHHE IBYX 3 MPUMEPHI U OMUCHIBATH CBOMCTBA BETUYMH, HAXOAIINXCS B TIPSIMOM U OOpaTHOM TTPOITOPIIH-
meel OHAJIBHBIX 3aBUCUMOCTSX. HaxoauTh MPOIIEHTHOE OTHOIIEHHUE ABYX Yucel. [lenuTh yucio
KOHTpOHbHaH pa60Ta Neo 5 1 Ha IpOonnopurOHAJIBHBIC YaCTH.
3anucviéams ¢ TOMONIBIO OYKB OCHOBHBIE CBOWCTBA IPOOH, OTHOIICHHS, TIPOTIOPLIUH.
22 [Ipsimast 1 oOpatHast mponop- 2
Ananuzuposams nHOOPMALINIO, TIPEICTABICHHYIO
OHUOHAJIbHBIC 3aBUCUMOCTHU
B BUJI€ CTOJIOYATHIX M KPYroBbIX Auarpamm. [IpencraBnsate HHGOpMAIIUIO B BHJIE CTOJIOUA-
23 [lenenue uucna B JaHHOM OT- 2 TBIX M KPYT'OBBIX JHAarPaMM.
HOIICHUH IIpusooums ipuMepbI CIy4aHbIX COOBITHI. HaXxoMuTh BEpOATHOCTD CITy4aitHOrO COOBITHS
24 OKpy>XKHOCTb U KpYyT 2 B OIIbITax
5 - 3 C PAaBHOBO3MO>KHBIMH HCXOAAMH.
JIMHA OKPY>KHOCTH. 11J10IMaab
5 A o Py e Pacnosnasams Ha yepTexax U pUCYHKAX OKPYKHOCTb, KpYT, HHIUHIP, KOHYC, cepy, map u
K
24 UX DJIEMEHTHI. Pacrio3HaBaTh B OKPYKAIOLIEM MUPE MOJIeNn 3TUX Guryp. CTpouTh ¢ HOMo-
26 Humuaap, KoHyc, map 1 HIbIO IIUPKYIISl OKPY>KHOCTbH 33/IaHHOTO pajuyca. M3o00paxars pa3BEPTKU HUIMHAPA U KOHY-
27 JlHArpaMMeI 3 ca. Ha3piBaTh npubimx€HHOE 3HaUeHue yncia. HaxoauTs ¢ moMomsio GopmyIt ATuHY
OKPY’KHOCTH, TUIOLIAJb Kpyra
28 Crry4aiiabie coObITHS. Bepo- 3
SITHOCTH cnyqaﬁﬂoro COOBITHS
Konrpossnas padora Ne 6 1
I'nasa 4
PanuoHa/iLbHBIE YHCJIA 72

M aeficTBHUSA HAX HUMH




Homep
naparpaga

Conep:xxanue y4e0HOTo

XapaKTepMCTmca OCHOBHBIX BUI0B 1€ATCJIbHOCTH YYCHHUKA

MaTepHaJa (Ha ypoBHe y4eOHBIX JelCTBHI)
29 [MonoxwuTenbHbIC 2 IIpusooumsb pUMEPHI UCTIOTH30BAHMS TOJTOXKHUTEIBHBIX U OTPHUIIATEIBHBIX yucelr. Dopmy-
U OTPHULATEJILHBIC YNCIIa JMPOBATh ONPEICTICHUE KOOPAUHATHON NPAMON. CTPOUTH HAKOOPJIUHATHOM MPSIMOI TOUKY C
30 KoopauHaTHast psimMast 3 3aJJaHHOM KOOPJMHATOM, OIIPEAEIIATL KOOPAUHATY TOUKH.
Xapaxkmepuzoeams MHOXKECTBO LENbIX yucesl. OObSICHITH MOHATHE MHOKECTBA PALIMOHANb-
31 Ilenbie yncna. HEIX 9MCEL.
ParponaiLHpie tucna Dopmynuposams onpeaenaeHue Moays uncina. Haxonute Moayse yuca.
32 Monyins uncia 3 CpasHusams paniioHaIbHBIC YKCTa. BBIMOMHATE apudMeTHuecKre ASUCTBUS HAJl paliuo-
33 CpasHenue urcen 4 HaJbHBIMH YHCJIaMU. 3alMChIBAaTh CBOMCTBA apU(PMETUUECKUX JEHCTBUN HAJ pallHOHAIb-
HBIMU 4uclIaMu B BuJie popmyit. Ha3piBaTh k03¢ huiineHT OyKBEHHOTO BBIPAXKEHUSI.
Kontponpras pabora Ne 7 1 | IIpumensmo cBOWCTBA PH PEIEHUH YpaBHEHMIA. PeliaTh TEKCTOBBIE 3a/1a4M € MOMOILBIO
34 CroxeHue palvoHalbHbIX YH- 4 YPaBHCHUH.
cen Pacnoznasams Ha yepTexkax U puCyHKax NEPHEHANKYIISIPHBIE U MapaulesIbHbIE IPSIMBIE,
- GUryphl, IMEIOIINE OCh CHMMETPHH, LIEHTP CUMMETPHH. YKa3bIBaTh B OKPYKAIOIIEM MUPE
35 g:;f;;iaq?gﬁmm pao- 2 Mojienu 3tux guryp. DopmynrpoBaTh onpeaeacHue NepueHANKYIIPHBIX MPSAMBIX U Mapall-
JeNbHBIX TPAMBIX. CTPOUTH C MOMOIIBIO YTOJIbHUKA MEPIICHIUKYISPHBIC MPSAMbIE U TTapali-
36 Brluntanue panmoHaIbHBIX 5 JICITBHBIC MPSIMBIC.
e ObvsacHameb 1 WUTIOCTPUPOBATH MOHATHE KOOPAMHATHOM M10cKocTU. CTPOUTH Ha KOOPAM-
KontponsHas pa6ota Ne 8 1 HaTHOM TUIOCKOCTH TOYKH C 33JJaHHBIMU KOOPJIMHATAMU, ONPEJEIATh KOOPANHATHI TOUEK HA
I0CKOCTH. CTPOUTH OT/AETbHBIC TPAa(UKH 3aBUCUIMOCTEN MKy BETUYMHAMU MO TOYKAM.
37 YMHOXKCHHE PALHOHABHBIX 4 AHanu3upoBath rpadrKy 3aBUCUMOCTEN MEXKy BETMYMHAMHU (PAcCTOSIHUE, BPEMS, TEMIIE-
dneer paTtypa U T. I1.)
38 CBoiicTBa YMHOXXECHHUSI palido- 3
HAJIBHBIX YHCCII
39 Koaddurment. 5

PacnipenenurenbHoe CBOHCTBO
YMHOKECHHS




Homep
naparpaga

Conep:xxanue y4e0HOTo
MaTepHaJa

XapakTepucTHKA OCHOBHBIX BH/IOB JeAATEJIbHOCTH YYeHHKA
(Ha ypoBHe y4eOHBIX JelCTBHI)

40 JleneHue pallMOHABHBIX YHCEI 4
Kontponbnas padota Ne 9 1
41 Perenne ypaBHEHHMIA 5
42 Pewienune 3amay ¢ noMoIbro 6
ypaBHEHUH
Kontponsnas padora Ne 10 1
43 IlepnenaukynsipHbIE IPSIMBIE 3
44 OceBas ¥ IEHTpaTbHAS CHM-
MeTpUn
45 [TapannensHble IpAMBIE 2
46 KoopaunatHas mnockocTb 4
47 I'paduku 3
Kontponbnast padora Ne 11 1
[TloBTOpEHME U CUCTEMATU3ALMS 15
y4eOHOro MmarepuaJa
VYupakHeHus | | 171t MOBTOpeHHA Kypca 6 19
KJlacca
Kontponsnas padora Ne 12 1




IIpumepHoe TeMaTHYeCKOe INIAHUPOBaHMe. Auredpa. 7 kjiacc
(SuacoB B Henento -1 yeTBepTh.3uacaB Heneno -2-4 yerBept. Beero-1204)
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e ¥ Ko
S = Coaep:xanue y4e0HOT0 1-BO XapakTepUCTHKA OCHOBHBIX BU/IOB /IeSITeIbHOCTH YYeHUKA
é = Marepuaja . (Ha ypoBHe y4eOHBIX JeiicTBHI)
g
I'naga 111JIuHeiinOe ypaBHeHHe ¢ OHOM 15
nepeMeHHOMI
1 Benenue B anreOpy 3 Pacnosnasame arcnoBbie BIpaKEHUS U BEIPAXEHHS ¢ IEepEMEHHBIMH, THHEHHBIE YpaBHEHUSI.
N N IIpuBOANTH MpUMEPHI BHIPAXKEHUM C IEPEMEHHBIMU, TUHEHHBIX ypaBHEHUN. COCTaBISTH BbI-
2 Jluneitnoe ypaBHEeHHUE C OJHOU 5 ..
Tepemermof pakeHre ¢ MepeMEeHHBIMU 110 YCIOBHIO 3a/1a4H. BEITOTHATE TpeoOpa3oBaHus BEIPAKEHUIL:
MIPUBOINTH MOIOOHBIE CIaraeMble, pAaCKpPBIBaTh CKOOKH. HaxonuTh 3HaUeHNE BBIPAKEHUS C
3 Pemenue 3ama4 ¢ TOMOIIBIO 5 TIEPEeMEHHBIMU TIPH 33JJaHHBIX 3HAYCHHSIX TIepeMeHHbIX. Kiaccudunmposats anredpanyeckue
ypaBHEHUM BbIpakeHUs. ONMUCHIBATH LENbIC BEIPAXKCHUSL.
Dopmynuposams OTpeNieNIeHNe INHEHHOTO ypaBHeHNs. Perats nmuHeliHoe ypaBHEHHE B 00-
TToBTOpEHME U CUCTEMATHU3ALIUS 1 N
yae6HOro MaTepHATa meM Bujae. IHTeprpeTnpoBaTh ypaBHEHHE KaK MaTEMaTH4ECKYIO0 MOJIEIb PealbHOM CHTya-
uuu. ONUCHIBaTh CXEMY PELICHUSI TEKCTOBOM 3a7aun, IPUMEHSTH €€ ISl pelleHus 3a1a4
Kontponbnas padora Ne 1 1
I'nasa 21lenvie BoIpasKkeHHUA 55
4 To0XJIeCTBEHHO paBHBIC BbIpaXKe- 2 Dopmynuposams:
Hus. ToxmecTBa onpeoeneHus: TOXIECTBEHHO PaBHBIX BBIPAXKEHUH, TOXK/IECTBA, CTETICHN C HATYPAIbHBIM I10-
5 CrereHb ¢ HaTypaJIbHbIM TTOKA3a- 3 Ka3areneM, OJIHOWICHA, CTAHJAPTHOTO BHJIA OJHOWIEHA, KO DHUIIUCHTa OTHOWICHA, CTCIICHU
TeneM OJIHO'WICHA, MHOTO'WIEH, CTENEHU MHOrOWICHa;
ceoticmaa: CTETIEHU C HaTypaJIbHBIM ITOKa3aTesIeM, 3HaKa CTETICHH;
6 CBoiicTBa CTETICHU C HATYpallb- 3 npasuna: 10Ka3aTeabCTBA TOKICCTB, YMHOKEHHS OJJHOUJICHA HA MHOT'OYICH, YMHOKEHUS
HBIM MOKa3aTeaeM MHOT'OYJICHOB.
- OJLHOWICHE! > /Jlokazbiéams CBOWCTBA CTENEHH C HATYPAIHHBIM HOKa3aTeHeM.v3aHI/ICBIBaTB Y JTOKa3bIBaTh
(hopMyIBI: IPOU3BEICHUS CyMMBI U PA3HOCTH JIBYX BBIPXKEHHH, pA3HOCTH KBaJPaTOB JIBYX
8 MHorouieHsl 1 BEIPaXXCHHI, KBaJpaTa CyMMbI U KBaJ[paTa pa3HOCTHU JBYX BBIPAKEHHM, CyMMEI KyOOB U pa3-
9 CrnoxeHue 1 BBIYMTaHUE MHOTO- 4 HOCTH Ky0OB /IBYX BLIDACHHA.

YJICHOB

Buviuucnamo 3Ha4eHNE BRIPAKEHUN ¢ IEpEeMEHHBIMU. [ [pUMEHTh CBOMCTBA CTENEHU IS TIpe-
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KonTponbnas pabora Ne 2 1 00pa3oBaHMs BEIPaKCHHN. BBIMONHATE YMHOXKEHUE OJJHOWICHOB U BO3BEACHUE OTHOWICHA
B CTeNeHb. [[pUBOANTH OTHOWICH K CTAH/IAPTHOMY BUY. 3alMCHIBATH MHOTOWICH B CTaH-
10 | YMHOXEHHE OHOYIEHA HA MHO- 4 PHBOZ A Aap Y By
rOUIeH JAPTHOM BHJIE, OTIPEEIISAThH CTeIIeHh MHOTOUIeHa. [IpeoOpa3oBhIBaTh MPOU3BEICHUE OTHO-
YIeHa ¥ MHOTOWIEHA; CyMMBI, pPA3HOCTH, TIPOU3BEACHHUS IBYX MHOTOUJICHOB B MHOTOUJICH.
11 YMHOXE€HUE MHOTOYJIEHA HA MHO- 4 BrInomHATE pa3noxeHne MHOTOYWICHA HA MHOXKUTEH CIIOCOOOM BBIHECEHHSI OOIIETO MHOXKH-
TO4ICH TeJIs 32 CKOOKH, CIIOCOOOM TPYIIITUPOBKH, IO (HhOpMyIIaM COKPAIEHHOTO YMHOXKEHHUS U C TIPU-
MEHEHUEM HECKOJBKHX crmoco0oB. Mcmonb30BaTh yka3aHHbIC IPEOOpa30BaHus B IIpoliecce
12 PasznoxeHue MHOTOUICHOB HA 4 o .
pelleHns ypaBHEHHH, JOKa3aTeIbCTBA YTBEPIKIICHUH, PEIICHHUS TEKCTOBBIX 3a/1a4
MHOXHTENU. BeiHecenue odriero
MHOKHUTEIIS 32 CKOOKH
13 Pa3znoxeHue MHOTOUICHOB HA 3
MHOKUTENA. MeTo TpyNIUpPOBKH
Kontponbaas padora Ne 3 1
14 IIpousBenenHue pa3HOCTH U CyM- 3
MBI IBYX BBIPQKEHUH
15 Pa3nocTh KBagpaToOB ABYX BBIpa- 3
>KEHUU
16 KBagpar cymmel 1 KBaapar pas- 4
HOCTH JIBYX BBIPOKEHUI
17 [Ipeobpa3oBanne MHOTOUJICHA B 3
KBaJpaT CyMMBbI HJIH Pa3HOCTH
JIBYX BBIpQXKCHUHN
Kontponbras pabora Ne 4 1
18 CymMa 1 pa3HOCTb KyOOB JBYX 2
BBIpaXCHUI
19 IIpuMeHeHrEe pa3iIuYHbIX CIIOCO- 4
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00B pa3IoKEeHUs] MHOTOUJICHA Ha
MHOXHTENN
[ToBTOpEeHME M cHCTEeMaTH3AIH 1
yueOHOro MaTepHuaia
KouTponbHas pabora Ne 5 1
I'naea 3®@ynxkuun 12
20 CBs13u MKy BETHYNHAMI. 2 IIpu6ooums puMepbI 3aBUCHMOCTEN MEX Ty BeTHWIHMHAMU. Pa3nnyars cpenu 3aBUCUMOCTEM
OyHKIHA (yHKIIMOHATBHBIC 3aBUCHMOCTH.
Onucvieamv nouamus: 3aBUCUIMOM U HE3aBUCUMOH MEPEMEHHBIX, QYHKIINU, apryMeHTa (QyHK-
21 CriocoOsI 3aganust QyHKIHN 2 p » ymKum, aprym by
UH; cnocoOsbl 3aaanust GyHkuuu. GopMynupoBaTh onpeaesicHus: 00IacTH ONpeaeICHHS
22 I'padux QyHKIHIH 2 (dhyHKIMH, 007acTH 3HAYCHUH QYHKIMH, Tpaduka GyHKIMH, THHEHHOW QYHKIMH, TIPIMOI
o N NPOMOPLUOHAIBEHOCTH.
23 Jluneitnas ¢pynkuus, e€ rpaduku 4 POLIopH
CBOCTBA Buiyucasame 3naueHne QyHKLINH 110 3aJaHHOMY 3Ha4CHHUIO aprymenTa. CocTaBIATh TaOIUIIBI
3HaueHu# QyHkiuu. Ctpouts rpaduk QyHKIMH, 3aqaHHON TabnuuHo. [1o rpaduky GyHKIUH,
[ToBTOpEeHME M crCTEeMaTH3AIIH 1 SBIISIOIIEICS] MOJIETBIO PEATHHOTO TPOIIECCa, OMPEAENIATh XapaKTEPUCTHUKN 3TOTO MPOIIecca.
yueOHOro MaTepHuaia Crpouts rpaduk aTuHEHHON QYHKINN U NPAMON IPONOpLIHOHATBEHOCTH. ONUCHIBATH CBOWCTBA
3TUX QYHKIUI
KouTponbhas pabora Ne 6 1 (bynku
I'nasa 411CucreMbl JIMHEHBIX YPaBHe- 23
HMIi ¢ IBYMSI lepeMeHHbIMH
24 |[YpaBHEHUS C ABYMsI IEPEMEHHBIMU 3
N Ilpusooums npumepsi: ypaBHEHHS C IBYMs TIEPEMEHHBIMU; TMHEHHOTO YPaBHEHHS C IBYMS
25 | JluneitHOe ypaBHEHHE C IBYMs 4 P pusMepbl- yp ABY P . ’ P ABY
TIEPEeMEHHBIMA; CUCTEMBI JIBYX JIMHEHHBIX YPAaBHEHUH C IByMsI IEPEMEHHBIMHE; PEaTbHBIX
MepEeMEHHBIMH 1 eT0 rpaduk N
MIPOIIECCOB, JIS1 KOTOPHIX ypaBHEHHE C ABYMS IIepEMEHHBIMH MM CHCTEMa YPaBHEHHH C JIBY-
26 | Cuctembl ypaBHEHHIA C IBYMS TI€- 4 Ml IEPEMEHHBIMH SIBJISIFOTCS] MATEMAaTHUYECKUMH MOJIEIISIMH.

pemenHbIMU. ['paduueckuii MmeTon
pelLIeHNs CUCTEMBI JIBYX JIMHEH-
HBIX YpaBHEHMH C IByMs Iepe-

Onpe;[eJme, ABJIACTCA JIU ITapa YUCCIT pCHICHUEM JJTAHHOT'O YpaBHCHUSA C ABYMS IICPECMCHHBI-
MHU.
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MEHHBIMU Dopmynuposams.
N onpeoeneHusi; pElICHUs ypaBHEHUSI C ABYMS IEPEMEHHBIMY; YTO 3HAYUT PEIINTh YPaBHEHUE C
27 | PeuieHue cucreM JMHENHBIX ypaB- 3 P P yp HBY P ’ pe yp
. JIByMsI IEPEMEHHBIMHI; TpadiKa ypaBHEHUS C ABYMS MTEPEMEHHBIMI; THHEWHOTO YPaBHEHUS C
HEHUIl METO/IOM TIOICTAHOBKHU N
JByMsI IEPEMEHHBIMH; PEIIEHUS CHCTEMBI YPaBHEHHH C IBYMS TIepEMEHHBIMU;
28 | PemeHue cucrem JIMHEHHBIX ypaB- 3 ceoticmea ypaBHEHHH C IByMsI IEPEMEHHBIMH.
HEHUU METOJIOM CIIOKEHUS Onucvieamy: CBOWCTBA IpadyKa JMHEHHOTO YPAaBHEHHUS B 3aBUCUMOCTH OT 3HAYCHUH K03(-
WITUEHTOB, Tpa(UeCcKnii METO/I PEeIIeHHUs] CHCTEMBI ABYX YPAaBHEHHUH C IByMsI IEPEMEHHBI-
29 Pemenue 3ama4 ¢ mOMOIIBIO CH- 4 ¢bun , Tpadh AP ABYX yP ABY . p
N N MU, METOJI TOJACTAHOBKHU U METOJ, CJIOKEHHUS JJIsl PELICHUS] CUCTEMBI IBYX JTUHEHHBIX YpaBHE-
CTEM JIMHEHHBIX YpaBHEHUI 2
HUHU C ABYMSI IEPEMEHHBIMHU.
[ToBTOpEeHHE U cucTeMaTH3aHs 1 Cmpoumbs rpaduK JMHEHHOTO YpaBHEHUS C IByMsI IEPEMEHHBIMHU. Periath CHCTEMBbI IBYX JIH-
y4eOHOro MaTepurana HEUHBIX YpaBHEHUH C JBYMS IEPEMEHHBIMU.
Pewams TexcTOBBIC 3a/1aUH, B KOTOPBIX CUCTEMa JIBYX JIMHEHHBIX YpaBHEHUM ¢ IBYMS Iepe-
KontponbsHas padbora Ne 7 1 AaH, P! ABY P JIBY P
MEHHBIMU SBISIETCS MAaTEMAaTHIECKOW MOJIENBIO PeallbHOTO MIPOIecca, U HHTEPIPETHPOBATH
pe3yabTaT PEIICHUS] CHCTEMBI
IToBTOpEeHUe U cucTeMaTU3alus yueOHO- 1
ro Matepuasa
YnpaxxHeHus A TOBTOPEHUs Kypca 7 10

KJIacca

HroroBast KOHTpOJIbHAsI paboTa




IIpumepHoe TeMaTH4YeCcKOe IVIAHMPOBaHUe. Ajiredpa. 8 Kiace
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I
I'nasa 1 44
PanuonanbHble BbIPasKeHHUS
1 ParmonansHbie qpoOu 2 Pacnosnasams nienpie pariioHAIEHBIC BEIPaXCHHS, APOOHBIC PAIIMOHATLHBIC BHIPAXKEHUS, TIPUBO-
N WTh TIPUMEPHI TAKUX BBIPAKEHUH.
2 OcHOBHOE CBOWCTBO paryo- 3 A pumep p
N Dopmyauposamu:
HaJILHOU ApoOH N .
onpeoeieHusi; PATMOHATBHOTO BBIPAKEHUS, TOMYCTHUMBIX 3HAYCHHUN TIEPEMEHHOMN, TOXKIECTBEHHO
3 CrnoyxeHue 1 BEIYUTaHHUE PALIHO- 3 PaBHBIX BBIpAKEHUH, TOKIECTBA, PABHOCWIFHBIX YPABHEHUH, PAIIMOHATHHOTO YPABHEHHUS, CTETIEHH C
HaJBHBIX Apo0Oei C OAMHAKOBBI- HYJIEBBIM TOKA3aTEJIEM, CTETIEHH C LEJIBIM OTPHULIATEIbHBIM MTOKa3aTelieM, CTaHAApTHOTO BUAA YHCIIA,
MU 3HAMEHATEIIMHI 00paTHOH MPOMOPIMOHAILHOCTH;
c60ticmea: OCHOBHOE CBOWCTBO PaIlMOHAIBHOM pOOH, CBOWCTBA CTEIICHH C LIEJIBIM ITOKa3aTeseM,
4 CrnoxeHne U BEIYUTaHHUE PALIHO- 6
3HaAMEHATENISIMU n
npasuia: CIOXeHN, BEBIYUTAHUSA, YMHOKEHUS, JISIeHUs Apo0el, BO3BEIEHHs IpOOH B CTETICHD;
KontponbHas pabora Ne 1 1
YCIIOBHE pPaBEHCTBA JIPOOH HYITIO.
5 YMHOXKEHHUE U JICTCHUE palluo- 4 /loka3zviéams CBONCTBA CTENIEHH C LIEJIBIM ITOKA3aTENIEM.
HaJBHBIX Apobeii. Bo3Benenue Onucvieamsb TpapUUeCcKuii METOJT pEIICHHs ypaBHEHUH ¢ OJTHON IMepeMeHHO.
panoHAIBHON APOOH B CTETICHD Ilpumensms OCHOBHOE CBOWCTBO PAIlMOHAIBHOM qpoOH A COKpAIIeHUs U IPeoOpa3oBaHus APO-
oeii. [IpuBoauTh MpodH kK HOBOMY (00IIEMy) 3HaMeHaTem0. Haxoaute cymMMy, pa3HOCTh, IPOH3BE-
6 ToxkaecTBeHHBIE MTPeoOpa3oBa- 7 p pOOH I y ( y) YMMY, P - 1P
N JICHUE U YacTHOE JApoOeil. BBIMOIHATE TOXIeCTBEHHbBIE TPEe0OPa30BaHUS PALIMOHAIBLHBIX BHIpAXKE-
HUS pallMOHATBLHBIX BBIPAKECHHUN N
HHMU.
KontponsHas pabora Ne 2 1 Pewams ypaBHEHUS ¢ IEPEMEHHON B 3HAMEHATEIE APOOH.
Ilpumenams CBOMCTBA CTETICHU C IIEIBIM TTOKa3aTeNIeM IS Mpeo0pa30BaHus BRIPAKECHUH.
P
7 PaBHOCHUITEHBIE ypaBHEHMS. 3

PanmonanbHble ypaBHEHHS

3anucvliéamp 4ucia B CTaHAapTHOM BHUIC.
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1
8 CremneHb ¢ UEeIbIM OTpULIATEIb- 4
HBIM HOKa3aTeneM Bovinonnsame ocTpoeHNe U YTeHne rpadguka GyHKIuN y = ;
9 CBOMCTBA CTEIICHH C TIEJIBIM T10- 5
KazarejaeM
10 . 4
OyHKIMA Y = — U e€ rpaduk
X
Kontponbaas padora Ne 3 1
I'nasa 2
KBagpaTHsbie kopHH. 25
JlelicTBUTEIbHbIE YHCJIA
11 ®ynkims y = x° u eé rpadux 3 Onucvleams: TIOHATHE MHOYKECTBA, DJIEMEHTAa MHOXKECTBA, CITOCOOBI 3aJaHUs MHOYKECTB, MHOKECTBO
HATypaJbHBIX YHCEI, MHOXKECTBO IIEJIBIX YHCE, MHOXKECTBO PAllMOHAIBHBIX YUCEN, MHOXKECTBO JCH-
12 Ksanparnsie kopau. Apudme- 3 M ’ H ’ patl ’ A
. . CTBUTEIHHBIX YHCEI U CBS3HM MEXKTY STUMHU YUCIIOBEIMH MHOYKECTBAMH, CBSI3b MEXKy OCCKOHETHBI-
THYECKHH KBaJPATHBIH KOPCHD
MU JICCATUYHBIME TPOOSIMH U palliOHATHLHBIMU, HPPAIMOHATHLHBIMHU YHCIIAMU.
13 MHOKECTBO H €r0 SJIEMEHTHI 2 Pacnosnasams paninoHanbHbIC U HPPANUOHATBHBIC YKcia. [[pUBOAUTE MPUMEPHI pallnOHATLHBIX
YUCEN M HPPAMOHATBHBIX YHCEIT.
14 [HonmHuoxecTBO. Oneparnu Haj 2 ppait . . . .
3anucvlieams ¢ OMOIBIO POPMYJT CBOHCTBA ICHCTBHI C IEHCTBUTSIILHBIMUA YHCIAMH.
MHOKECTBAMU
Dopmynuposams.
15 UucmoBbie MHOKECTBA 2 onpeoenenusi: KBaAPaTHOTO KOPHS U3 YKcia, apu(pMeTHIeCKOro KBaJpaTHOTrO KOPHS U3 YKCiia, paB-
o HBIX MHOXKECTB, TIOAMHOXXECTBA, IIEPECCUCHUA MHOXKCECTB, OGBC}II/IHeHI/IH MHOXECTB,
16 CoiicTBa apupMeTHUECKOTO 4
KBaJIpaTHOT'O KOPHS ceolicmea: (I)yHKHI/II/Iy = x2, apI/Iq)MeTI/I‘-IeCKOFO KBaApaTHOT'O KOPHA, q)yHKHI/H/I y=~NX.
0KA3b18aMb CBOWCTBA apU(PMETHIECKOTO KBaIPATHOTO KOPHSI.
17 ToxnecTBeHHBIE ITPE0Opa3zoBa- 5 A prd P P

HUS BBIpXKEHUH,

COJICPIKAIIINX

Cmpoums rpaduku QyHKUMi y = x°u y = \/; .
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I
KBaJIpaTHBIC KOPHU [IpumeHsTh IOHATHE apU(HMETHICSCKOTO KBAJPAaTHOTO KOPHS IS BEIYMCIICHUS 3HAYCHUH BRIpaXKe-
HUH.
18 3 Ynpowams BeIpaxenus. Pemats ypaBHeHus. CpaBHUBATh 3HAUYCHUS BRIPAKCHHUNA. BBITIOHATE TIpe-
OyHKuus Y = X 1 e€ rpaduk 00pazoBaHKe BRIPAKCHHUH ¢ IPIMEHEHUEM BBIHECCHISI MHOXKUTEIS M3-T10] 3HAKa KOPHS, BHECCHUE
MHOXHTEJIS ITOJT 3HAK KOPHS. BBIMONTHATE 0CBOOOXICHUE OT UPPANMOHATLHOCTH B 3HAMECHATEIE
KontponbsHas pabora Ne 4 1 N
IpoOu, aHAIIN3 COOTHOIICHUN MEX Ty YHCIOBBIMA MHOKECTBAMHU U HX DJIEMEHTAMHU
I'naga 3 2
KBaapaTHsie ypaBHeHHsI
19 KBagpatueie ypaBHeHus1. Penie- 3 Pacnosnasams v TpuBOIUTE TPUMEPHI KBAIPATHBIX YPAaBHEHUH Pa3IMIHBIX BUIOB (TTOJHBIX, HETIOI-
HUE HETIOJIHBIX KBaJ[PATHBIX HBIX, IPUBEACHHBIX ), KBAJIPATHBIX TPEXWICHOB.
ypaBHEHUI Onucwvieamsv B 00IIEM BHJIE PEIICHUE HETIOHBIX KBaIPATHBIX YPaBHCHU.
N Dopmyauposamu:
20 @®opMyia KOpHEH KBaIpaTHOTO 4 PALYIUD N N
ABHCHIS onpeoeieHus: yYpaBHEHUS NIEPBOI CTEIIEHH, KBAIPATHOTO YPABHEHHUS; KBAIPATHOTO TPEXUIIEHA, TUC-
yp KpPUMUHAHTA KBaJIPATHOTO YPaBHECHUS
21 Teopema Buera 3 1 KBaJpaTHOro TpEéXuieHa, KOPHS KBaJApPaTHOTO TpEXuwieHa; OMKBaAPaTHOTO YPAaBHEHUS;
ceoticmea KBaJJpaTHOTO TPEXUJICHA;
Konrtponbnas padora Ne 5 1 AP P L
meopemy Bueta n o0paTHylo il Teopemy.
22 KBazpatHslil TpéxuiieH 3 3anucvisams 1 fOKa3bIBaTh GOPMyYITy KOpHEH KBapaTHOro ypaBHeHus. VccienoBaTrb KOIUIECTBO
. KOpHEW KBapaTHOTO YPaBHEHUS B 3aBUCUMOCTH OT 3HaKa €ro JUCKPHUMHHAHTA.
23 Pewienne ypaBHeHMi, KOTOpbIE 5 P AP yp FIHCKD ..
Jokazvieams meopemol: Buera (pssMyro 1 00paTHYI0), O pa3IOKEHUH KBAIPATHOTO TPEXUWICHA Ha
CBOJIATCS K KBaJPaTHBIM ypaB- N .
HOHMSIM MHOJKUTEIH, O CBOMCTBE KBaPATHOTO TPEXWIEHA C OTPUIIATEIHHBIM JUCKPUMHUHAHTOM.
Onucviéamsy Ha IPUMEPAX METOJI 3aMEHBI TIEPEMEHHON I PeLIeHHs YpaBHEHUH.
24 PanmonansHbIe ypaBHEHMS Kak 6 Haxooumw KOpHE KBaJIpaTHBIX YpaBHEHHI pa3nuyHbIX BUI0B. [[puMensaTs Teopemy Buera u o6pat-

MaTeMaTUYECKUE MOJICIHU pe-
aJIbHBIX CUTYaIUi

Konrtponbnas padota Ne 6

HYI0 €l TeopeMy. BBINONHAITE paznokeHne KBaApaTHOro TpEXwieHa Ha MHOKUTeu. Haxonute kop-
HU YpaBHEHUH, KOTOPbIE CBOAATCA K KBaApaTHBIM. COCTaBIATh KBaJIpaTHBIE YPAaBHEHUS U ypaBHe-
HUS, CBOZSINNECS K KBaJPaTHBIM, SIBISIFOIIAECS MATEMAaTHIECKIMH MOJIEIISIMH PEaTbHBIX CUTyalni
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= 4 Koy
S = Conepxanue y4edoHOT0 4eCTEO XapakTepuCTHKA OCHOBHBIX BH/I0OB J€ATEIHLHOCTH YUeHHKA
S = Marepuajia HA YPOBHE YYEOHBIX AeHCTBHH
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|
IloBTOpEeHME
H CHCTeMATH3al A 4
y4eOHOro MaTepuaja
YrupakHeHUs sl TIOBTOPSHUS Kypea 8 3

Kiacca

KouTponbhas padora Ne 7

Hroro:
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IIpumepHoe TeMaTH4YeCcKOe IVIAHUPOBaHUe. Airedpa. 9 kiace

=
=y
&= Koan
s = Conep:xanue yueOHOro 4eCTBO XapakTepuCTHKA OCHOBHBIX BU/J0B J1eSITeILHOCTH YYeHHKA
g s MaTepuaJia HA YPOBHe y4eOHbIX JIeiicTBUIA
= = P 4acoB (na yp y A )
=]
I
T'naea 1
20
HepaBencrBa
1 UrcnoBsle HEpAaBEHCTBA 3 Pacnosnasams v IpUBOINTH MPUMEPHI YUCIIOBBIX HEPABEHCTB, HEPABEHCTB C MIEPEMEHHBIMH, JIH-
N HEHUHBIX HEPaBEHCTB C OJIHOM MEepEeMEHHOM, TBOMHBIX HEPABEHCTB.
2 OCHOBHBIEC CBOMCTBA YUCIOBBIX 2
HEpaBEHCTB Dopmynuposamun:
onpeoesieHus: CPAaBHEHUS ABYX YHCENl, PEIICHUS HEPAaBEHCTBA C OJTHOW MEepEeMEHHON, pABHOCHIBHBIX
3 CnoxxeHue 1 yMHOKEHHUE YHC- 3 HEPaBEHCTB, PEIICHUS CUCTEMBI HEPABEHCTB C OJTHOW MEPEMEHHOM, 00JIACTH OIPE/ICIICHUS BhIpaXe-
JIOBBIX HepaBeHCTB. O1eHuBa- HUS;
HUE 3HAYEHUS BBIPAKECHUS c601icmaa IVCIOBbIX HEPABEHCTB, CJIOXKEHHS 1 YMHOKEHHUS YHCIOBBIX HEPABEHCTB
N Jloxasvieams.: CBOMCTBA YNCIIOBBIX HEPABEHCTB, TEOPEMBI O CJIOKEHUH U YMHOXEHUH YHUCIOBBIX He-
4 Hepasenctsa ¢ ogHOl nepemen- 1
Hoit paBEHCTB.
Pewams nuneiiHple HepaBEHCTBA. 3aNMCHIBATD PEIICHHSI HEPABEHCTB U MX CUCTEM B BHJIE YHCIOBBIX
5 Pemenne HepaBeHCTB ¢ OAHOI 5 MIPOMEXYTKOB, 0ObEAMHEHNS, IEPECEUEHHUS YNCIOBBIX IIPOMEKYTKOB. Perrars cucreMy HepaBeHCTB
nepeMeHHOM. YucnoBsie Mpo- ¢ oHOM nepeMeHHON. OIIEHNBAThH 3HAUYCHUE BhIpakeHUs. M300pakaTh Ha KOOPAMHATHON TPSIMO#
MEXKYTKHU 3a/IaHHBIC HEPABEHCTBAMU YHUCIIOBBIC MPOMEXKYTKH
6 Cucrembl TMHEHHBIX HEpa- 5
BEHCTB C OJHOU MEepeMEHHON
KontponbsHas pabora Ne 1 1
I'naea 2 38
KBaagpaTuunas pynkuus
7 [loBTOpEeHME U pacmmpeHme 3 Onucvieamsb IOHATHE GYHKIIUH KaK MIPABUIIA, YCTAHABIMBAIOIIETO CBI3b MEXKIY DIIEMEHTaAMH JBYX

CBeIeHH 0 QyHKLIUHT

MHOXCCTB.
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=
&= Koan
S = Copep:xanue y4e0HOro 4eCTEO XapaKkTepucTHKA OCHOBHBIX BUAOB J1eATEIbHOCTH YUYeHUKA
g s MaTepuaJia HA YPOBHe y4eOHbIX JIeiicTBUIi
= = P 4acoB (na yp y A )
=]
I
8 CpoiicTBa QyHKIIUN 3 Dopmynuposams.
onpedenenus: Hyns QyHKINH; IPOMEKYTKOB 3HAKOMIOCTOSIHCTBA QYyHKINH; (PyHKIIMHU, BO3pacTaro-
9 Kak moctpouts rpaduk ¢hyHK- 3 - ¥ (ymicrm; Tp Y . ymKum; QyHKIHH, BO3P
et (yOBIBaroIIe) Ha MHOXKECTBE; KBaIPaTHIHON (PYHKITNH; KBaIpaTHOTO HEPAaBEHCTBA,
uu y = kf(x), eciii N3BECTECH . N
ceoticmaa KBaIpaTUIHON (QYHKITUM;
rpaduk QyHKIIIN N N
= f1x) npaeuna OCTpOeHUs TpaduKoB GYHKIHIHA ¢ TOMOIIBIO IpeoOpazoBaHuil BUAA f(Xx) — f(x)+a;
Jx) = fix + a); fix) — Kf(x).
10 Kak noctpouts rpaduku QyHK- 4 Cmpoumy rpaduku GyHKIHI ¢ TOMOIIBIO Mpeodpa3oBanuii Buaa f(x) — f(x)+ a;
it y = f{x) + b Jx) = fix + a); fix) = kfx).
uy =f(x + a), ecnu U3BECTECH Cmpoumu rpaduk kBagpatuaHor ¢yHKun. [1o rpaduky kBagpaTHuHON QYHKIIMH ONUCHIBATH €€
rpaduk QyHKIMH y = fx) CBOHCTBA.
N Onucvléams CXeMaTUIHOE PACIIONOKEHUE NAaPa00IIbl OTHOCUTENIFHO OCH a0CIHCC B 3aBUCUMOCTH OT
11 KBagpatnunas ¢pynkuus, eé 6 .
rpadwK 1 cBoiicTBa 3HaKa cTapiero ko3 Quuuenra 1 AMCKPUMUHAHTA COOTBETCTBYIOLIETO KBaJPATHOTO TPEXUICHA.
Pewams xBagpaTHBIC HEPABEHCTBA, UCTIONB3YS CXEMY PACIIONIOKEHHS TapaboIIbl OTHOCUTEIBHO OCH
KouTponbHas pabora Ne 2 1 a0bcuucc.
Onucviéams Tpa@UUECKUA METOJI PEIICHHUS CUCTEMBI AIBYX YPaBHEHHM C IByMs IEPEMEHHBIMH, Me-
12 Pemenue kBanpaTHBIX Hepa- 6 pag AP ABYX YD JBYNSL TICD ’
BOHCTE TOJI TIOZICTAHOBKH M METO/I CJIOKEHHS JJIsl pEIICHHSI CUCTEMBI IBYX YPaBHEHHMH C IByMsI TIepeMeH-
HBIMU, OJTHO U3 KOTOPBIX HE SBISCTCS JIMHEUHBIM.
13 CucteMbl ypaBHEHUH € IByMS 6 Pewiams TEKCTOBBIE 33/1a4H, B KOTOPBIX CHCTEMA JIBYX YPABHEHHM C IByMsI IEPEMEHHBIMU SIBIISICTCS
MepeMEeHHBIMH MaTeMaTHYECKON MOJIENBIO PEABHOIO MPOIIECCa, M MHTEPIPETUPOBATh PE3YJIbTAT PEIICHUS CHCTE-
MBI
14 Pewrenue 3ana4 ¢ momMoIpro cu- 5
CTEM ypaBHEHUU BTOPOH cTere-
HU
Kontponbnas padora Ne 3 1
I'nasa 3
Dj1eMeHThI MPUKJIATHOI 20

MaTeMaTHUKH
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&= Koan
s = Conep:xanue yueOHOro 4eCTBO XapakTepHCTHKA OCHOBHBIX BUI0B JeATEIHHOCTH YUYeHHKA
g s MaTepuaJia HA YPOBHe y4eOHbIX JIeiicTBUIi
= = P 4acoB (na yp y A )
=]
I
15 MareMatruyeckoe MOJICTUPOBa- 3 Tlpusooums npumepwi:
HUE MaTEeMaTHYECKUX MOJIEIICH PeabHBIX CUTYallni; IPUKIIAIHBIX 3a]a9; TPHOIMKEHHBIX BETUYNH; UC-
N MIOJIH30BaHUSI KOMOWHATOPHBIX MPABMII CYMMBI U IPOU3BE/ICHUS; CITyYalHBIX COOBITHIA, BKITIOYAsI
16 [IpouieHTHBIE PaCUETHI 3
JIOCTOBEPHBIE U HEBO3MOYKHBIE COOBITHSI; OMBITOB C PABHOBEPOSATHHIMU MCXOIaMU; TIPEICTABICHUS
17 [TpuOnmKkEHHBIC BEIYUCICHUS 2 CTaTHCTUYECKUX JAHHBIX B BUJIC TAOIUII, AUarpaMM, TpauKOB; UCIIOIE30BaHUS BEPOSITHOCTHBIX
CBOMCTB OKPYKAIOIUX SIBICHUM.
18 OcHoBHBIE nTpaBUIIa KOMOHWHA- 3 Py B
—— Dopmyauposams:
onpeoenerusi: aDCOMOTHON MOTPEUTHOCTH, OTHOCUTEIBHON OTPEITHOCTH, JOCTOBEPHOT'O COOBITHS,
19 YacToTa 1 BEpOSTHOCTH CITy- 2 HEBO3MOXKHOTO COOBITHS; KITACCHUECKOE OTpEeIelICHUE BEPOSITHOCTH;
YaifHOTO COOBITHS npasuia: KOMOMHATOPHOE MPABUIIO CYMMbI, KOMOMHATOPHOE MPABUIIO IPOU3BEACHU.
Onucvleams 3Tallbl pelIeHNs NPUKIATHON 3a1a4u.
20 Knaccuueckoe onpenenenue 3 P P 5 A ..
BEPOATHOCTH [MosicHATh 1 3anTUCBHIBATH (GOPMYITY CIOXKHBIX MTPOIEHTOB. [[pOBOIUTH MPOLIEHTHBIE PACYETHI C UC-
IMOJIb30BaHUEM CJIOKHBIX ITPOLICHTOB.
21 HavanbHble cBeeHHs 3 Haxooumws TOYHOCTD IPUOIMKEHMS TT0 TaOIHIE MPHOIMKEHHBIX 3HAYCHUH BETMYHHBIL. M cronb30-
0 CTaTHCTHUKE BaTh pa3IM4HbIe (POPMBI 3aN¥CH TPHOIIKEHHOTO 3HAYCHNS BeTMUHNHBI. OTICHUBATH PUOIMKEHHOE
3HA4YCHNUEC BCIIMYUHBI.
KontponbsHas pabora Ne 4 1 .
I1Ipo6o0ums OMBITHI CO CAy4alHBIMU UCXOMaMH. [10SICHATE 1 3aITUCHIBaTh (OPMYITY HAXOXKICHHUS
YaCTOTHI CITydaifHOTO cOOBITHA. ONICHIBATh CTATUCTHYECKYIO OIEHKY BEPOSTHOCTH CIYYaiHOTO CO-
ObITHSI. HaxoquTh BEpOSATHOCTD CITy9aiiHOTO COOBITHSI B OTIBITaX C PABHOBEPOSTHBIMH UCXOIaMH.
Onucvleamsb dTAIBl CTATUCTAYICCKOTO UccienoBanust. OhopMiIaTh HHGOPMAITHIO B BUIE TaOIUIT U
muarpamm. M3enekats nHGOpMANUIo U3 TabIuUIl 1 quarpamMM. HaxonuTe ¥ IPUBOIUTH IPUMEPHI UC-
MOJIL30BAHUS CTATUCTHUYSCKUX XapAaKTEPUCTUK COBOKYITHOCTH JIaHHBIX: CPEHEE 3HAUCHUE, MOJIA,
pasMax, MearaHa BEIOOPKH
I'nasa 4
YucsoBbie 17
Nocje10BaTeIbHOCTH
22 HucnoBele TOCAEAOBATENEHOCTH 2 Tlpusooums npumepwvi: MOCIETOBATEIHLHOCTEH; YUCIIOBBIX ITOCIICIOBATEIIBHOCTEH, B YaCTHOCTH
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&= Koan
s = Conep:xanue y1e0HOT0 4eCTEO XapakTepHCTHKA OCHOBHBIX BUI0B JeATEIHHOCTH YUYeHHKA
g s MaTepuaJia HA YPOBHe y4eOHbIX JIeiicTBUIi
= = P 4acoB (na yp y A )
=]
I
23 ApudmeTraeckas mporpeccus 4 apuMeTUIECKON U TeOMETPHUYCSCKOM MPOTPECCHil; UCIIOIL30BAHUS ITOCIICIOBATESIBHOCTEH B pealib-
HOW XHW3HU; 33124, B KOTOPBIX pACCMATPUBAIOTCS CYMMBI C OECKOHEYHBIM YHCIIOM CJIaracMbIX.
24 CymMma 71 IepBBIX 4JIEHOB apu- 3
o Onucviéamsb: TOHATHE TIOCIIEOBATEIHHOCTH, WIEHA ITOCIIEI0BATEIHHOCTH, CIIOCOOBI 3aIaHUS ITOCIIe-
METHYECKOH MPOTPeccruu
JIOBATEILHOCTH.
25 I'eomeTpuyeckas nmporpeccus 3 Buiuucnaame dieHsl ocae10BaTeILHOCTH, 33IaHHOM (DOPMYJIION N-To YiIeHA WK PEKYPPEHTHO.
Dopmyauposams:
26 CymMma 71 IepBBIX YJICHOB T€0- 2 PAYIUP . N
. onpeodeneHus: apupMeTHIecKor IPOTPECCHr, TEOMETPHUECKOI MMPOTPECCH;
METPHUUYECKOH MPOrPeccCuu g < N .
c601licmea YWICHOB TEOMETPUIECKON 1 apruMETUIECKON TIPOTPECCHIA.
27 Cymma GeCKOHEYHOH Te€OMETPH- 2 3adasams apuPMETHUECKYIO i TEOMETPUIECKYIO ITPOTPECCUH PEKYPPEHTHO.
YECKOM MPOrPECCHH, Y KOTOPOH |
ql<l1 3anucvisams 1 nosicusams HOpMyIIBI 0OLIETO WieHa apUPMETHIESCKON U TEOMETPHUECKON Iporpec-
CHUH.
KontponbsHas padorta Ne 5 1 N
3anucvisams 1 dokazvigamy: HOPMYIBI CYMMBI 71 IEPBBIX WICHOB apru(METHYECKON U TeoMeTpuie-
CKOH mporpeccuii; popmyJibl, BRIPaKAIOIIHE CBOMCTBA WICHOB apU(pMETHYCCKOM U T€OMETPHUIECKOMN
MIPOrPECCHil.
Buiuucnsms cyMMy 0€CKOHEUHOM M€OMETPUUIECKOM Iporpeccuu, y KoTopoii | q | < 1. [IpeacraBisaTh
OeCKOHEYHBIC TIEPHOIUICCKUE IpoOH B BHIC OOBIKHOBEHHBIX
IloBTOpEeHne
U cHCTeMaTu3auus 4
y4eOHOro MaTepuaja
YupakHeHus JIsl TIOBTOPeHUs Kypca 9 3
KJlacca
Kontponbnas padota Ne 6 1

Hroro:

102 gacos




IIpuMmepHoe TeMaTHYecKoe IJIaHUpPoBaHue. ['eomerpus. 7 Kiacc

( 2-4 yeTBepTh Beero 50 yacoB)

<
&g
s = Coaep:xanue y4e0HOT0 KoauuectBo XapakTepHCTHKA OCHOBHBIX BUJOB J1eATEIbHOCTH YUYeHUKA
z N .
= § MaTepuajia 4acoB (Ha ypoBHe Y4eOHBIX JeHCTBH)
=]
I'nasa 1
IIpocreiimme 1
reoMeTrpuieckue (purypni
U MX CBOMCTBa
1 Touku u npsiMbie 1 IIpusooums IpUMeEpBI TEOMETPUUECKUX PUTYP.
Onucvi6ams TOUKY, IPSIMYIO, OTPE30K, JT TOJL.
2 Otpe30K u ero AnuHa 2 ¥, HpAMYIO, OTp YLy
Dopmynuposams:
3 JIyu. Yron. Usmepenue yrioB 2 onpeodeenus. PaBHBIX OTPE3KOB, CEPEIUHBI OTPE3Ka, PACCTOSHHAS MEXKITY IBYMS TOUKaAMH, TOTIOJTHH-
TENBHBIX JIy4el, pa3BEPHYTOrO yIiia, pAaBHBIX YITIOB, OUCCEKTPHUCHI YIila, CMEKHBIX U BEPTUKATBHBIX
4 CMexHBIE 1 BEpTHUKAIBHBIE yT- 2 YHCH, pasBepHy yria, p y ’ P yria, p N
eI YTJIOB, MEPECEKAIOMINXCS MPSIMBIX, IEPIICHANKYIISIPHBIX MPSAMBIX, IEPICHINKYIIAPA, HAKJIOHHOH, pac-
CTOSIHUS OT TOYKH JIO TIPSIMOTA;
5 [epnieHquKyIIpHBIE TPSIMBIC 1 C601icTea: PACTIONOXKEHUS TOUEK Ha IPSMOH, U3MEPEHHsI OTPE3KOB U YIJIOB, CMEKHBIX M BEPTUKAIIb-
HBIX YIJIOB, IEPIEHANKYISPHBIX MPSIMBIX; OCHOBHOE CBOMCTBO MPSIMOIA.
6 AKCHOMBI 1 y » MCPTICHINKY AP P ’ P

[ToBTOpEHME U CHCTEeMaTHU3AIHS
y4eOHOro MaTepuaa

KontponsHas pabora Ne 1

Knaccuguyuposams yrisl.

Jlokaszvisams: TEOPEMBI O IEPECEKAIOLINXCS IPAMBIX, O CBOMCTBaX CMEXHBIX M BEPTUKAIBHBIX YIJIOB,
0 €JMHCTBEHHOCTH MPSIMOH, NepIEeHINKYIISIPHON TaHHOM (ClTy4aii, KOr/ia TOUKa JIKHUT Ha JaHHOU
MPSIMOA).

Haxooums nyMHy 0Tpe3Ka, rpalyCHYI0 Mepy yIJla, UCTIOJb3Ys CBOWCTBA UX U3MEPEHUIl.
H300pascams ¢ TOMOIIBIO YEPTEKHBIX HHCTPYMEHTOB T€OMETPUYECKUE (PUTYPBI: OTPE30K, JIyY,
YroJl, CMEXKHBIE M BEPTUKAIBHBIC YTIIbI, IEPIICHAUKYIISIPHBIC IPSIMBIC, OTPE3KH H JTyUH.

Ioschams, 9TO TAKOE aKCHOMA, OTIpEeICHHE.

Pewamy 3agaun Ha BEIYMCIICHHE U I0KA3aTENbCTBO, POBOJIS HEOOXOANMBIE TOKa3aTeIbHbIC PACCy K-
JeHUS

T'naea 2

12
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S s Coaep:xanue y4e0HOT0 KoauuectBo XapakTepHCTHKA OCHOBHBIX BUJOB 1eATEIbHOCTH YUeHUKA
= N .
= §_ MaTtepuaJia 4yacosB (Ha ypoBHe Y4eOHbIX el cTBHI)
=
TpeyroabsHuku
7 PaBHnbie TpeyronapauKH. BrIicoTa, 2 Onucviéams CMBICI TIOHSTHS «paBHBIC GUTYPBD. [[pUBOUTE IPUMEPHI paBHBIX HUTYP.
MeanaHa, OucceKTpuca Tpe- H3o6pascams 1 HAXOAUTH HA PUCYHKAX PABHOCTOPOHHHE, paBHOOEAPEHHEIE, IPSMOYTOJIBHEIE, OCT-
YTOJBHUKA POYTONBHEIE, TYNIOYTOJIbHBIE TPEYTOJBHUKU U UX 3JIEMEHTHI.
N N Kraccuguyuposams TpeyroabHUKH 10 CTOPOHAM U yTilaM.
8 [IepBblil 1 BTOpPOU NPU3HAKU 3 Puyup Theyr P Y
Dopmynuposamy:
paBEHCTBa TPEYTOJIbHUKOB
onpeodeneHusi: OCTPOYTOJIBHOT0, TYTIOYTOJIBHOTO, IPSIMOYTOJIBHOT0, PABHOOEIPEHHOT0, PABHOCTO-
9 PaBHOOEIpeHHBII TPEYTOIBHUK 3 POHHET0, pa3HOCTOPOHHETO TPEYTOJIBHUKOB; OMCCEKTPUCHI, BBICOTHI, MEMAHBI TPEYTOJIbHIKA; PaB-
1 €T0 CBOWCTBA HBIX TPEYTOJIbHUKOB; CEPEANHHOTO MEPIICHANKYIISApa OTPE3Ka; MepruMeTpa TPeyrolbHHKA,
ceoticmea; paBHOOEIPEHHOTO TPEYTOJIbHUKA, CEPEIUHHOTO MEPICHIUKYJIISIpa OTpe3Ka, OCHOBHOT'O
10 [Tpu3Haku paBHOOEIPEHHOTO 1 . P AP pey > cepel PHCHAKYIIApa OTp ’
I p—— CBOICTBA PaBEHCTBA TPEYTOJIbHUKOB;
NpU3HAKU. PaBEHCTBA TPEYTOJIbHUKOB, PABHOOEIPEHHOTO TPEYTOIbHUKA.
11 Tpertnit npu3HaK paBeHCTBA Tpe- 2 Hoxazvieams TEOPEMBI: 0 EAMHCTBEHHOCTH MPAMOM, IEPIICHANKYIISIPHON JaHHOHU (CiIydai, Koraa
YTOJBHUKOB Teopembl TOYKA JISKUT BHE TAHHOU MPSMOI1); TpH MpH3HAKa PAaBEHCTBA TPEYTOJIBHUKOB; TPU3HAKU paBHOOE/-
€HHOT'O TPEYTOJIbHUKA; TEOPEMBI O CBOMCTBAX CEPEeIMHHOTIO NMEPIEHANKYJIAPa, paBHOOEPEHHOTO U
KontponbsHas pabora Ne 2 1 P peyr » Teop per PHCHINKYIAPA, P P
PaBHOCTOPOHHETO TPEYTOJbHUKOB.
Pa3zvachams, 9T0 TaKOE TEOpPEMa, OIUCHIBATH CTPYKTYPY TeopeMbl. OOBIICHATD, KAaKyI0 TEOPEMY
Ha3BIBAIOT OOPATHON JaHHOMU, B 4EM 3aKITFOUAETCSI METOT JOKa3aTeIhCTBA OT MPOTUBHOTO. [IprBo-
JUTH IPUMEPHI NCIIOIB30BAHMSI 3TOTO METO/A.
Pemars 3amaun Ha BRIYMCIIEHUE U OKA3aTEIbCTBO
I'naga 3
IMapanieasHbie npsiMbie. CymMMa yrJjioB 12
TPEyroJbHUKA
13 [TapamienbHble psAMbIe 1 Pacnosznasams Ha uepTexax napajieabHbIe IPSMBIE.
N306paxars ¢ TOMOIIBIO TMHEHKH U YTOJIbHHKA MMapajuIeIbHbIE TIPSIMEIE.
14 [IpusHaky napannensHOCTH 1 .
OSMBIX Onucviéamy yritel, 00pa30BaHHBIC NP NIEPECCUCHUN ABYX MPSMBIX CEKYIIEH.
P Dopmynuposams:
15 CBoiicTBa napasuiesIbHBIX Mps- 2 onpeoeneHuys. TAPAJUIETBHBIX MPSIMBIX, PACCTOSIHUS MEXIY MapaylIebHBIMUA IPAMBIMH, BHEIITHETO

MBIX
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S s Copep:xanue yueGHOro KosmmgectBo XapaKTepuCTHKA OCHOBHBIX BUJOB JeATEIbHOCTH YYeHUKA
z . .
= §_ MaTepuaia 4acoB (Ha ypoBHe Y4eOHBIX JeficTBHUI)
=
16 CymMma yTi0B TpeyroinbHHKa 3 yria TpeyrojibHHUKa, TUIIOTEHY3bI M KaTeTa;
N c8olicmea: IapaJUIEIbHBIX TPSIMBIX; YTIJIOB, 00pa30BaHHBIX IPH MEPECEUCHUHN MApAJUIETBHBIX TPSMbIX
17 [IpsAMOYTOJIBHBIN TPEYTOJIBHUK 1 9 p p » YIJIOB, 00p P p paLt p
CEeKyIIe; CyMMBI YJIOB TPEYI'OJIbHUKA; BHEIIHEIO yIjla TPEeyrojibHUKA; COOTHOLIEHUI MEXly CTOPO-
18 CBoiicTBa NPSIMOYTOJIBHOTO Tpe- 2 HaMU U yTiaMH TPEYyTrolbHUKA; IPSIMOYTOJIEHOTO TPEYTOJIbHUKA; OCHOBHOE CBOMCTBO NapaslIeNbHbBIX
YTOJIbHUKA HPSMBIX;
NpU3HAKY. NApaJJIeIbHOCTU IPSAMBIX, PABEHCTBA IPSIMOYTOJIbHBIX TPEYT OJIbHUKOB.
[ToBTOpEeHUE U cucTeMaTH3aM <
Jloka3zvieams. TEOPEMBI O CBOMCTBAX MAPANJIENIBHBIX IPSMBIX, O CYMME YIJIOB TPEYTOJIbHHUKA, O
y4eOHOro MaTepuaa
BHEIIHEM yTJI€ TPEYrOJIbHHUKA, HEPABEHCTBO TPEYTONBHUKA, TEOPEMBI O CPABHEHUH CTOPOH U YTJIOB
KontponsHas padora Ne 3 1 TPEYTrOoJIbHHUKA, TEOPEMBI O CBOMCTBAX MPSMOYTOIBHOTO TPEYTOJbHUKA, MPU3HAKY MapajlIebHbBIX
MPSIMBIX, PABEHCTBA MPSAMOYTOJIBHBIX TPEYTOJIbHUKOB.
Pewams 3a1aun Ha BEIYHUCIEHHUE U 10KA3aTEIbCTBO
I'naga 4
OKpy:XHOCTB M KpYT. 11
I'eomeTpnyeckne nmocTrpoeHust
19 I'eomeTpuyeckoe MECTO TOYEK. 1 Toscuame, 9TO TaKoOE 3a/1a4a Ha MMOCTPOeHUE; TeoMeTpraeckoe Mecto Todek (I'MT). [IpuBoauTh
OKpyX HOCTb U KpyT npumepsl [MT.
N H3006pascams Ha pUCYHKaX OKPYKHOCTB M €€ 3JIeMEHTHI; KacaTeJIbHYIO K OKPYKHOCTH; OKPYKHOCTh
20 Hexkotopsle cBOICTBA OKPYKHO- 2 P puey Py ’ y Py » OKPY ’
BIIMCAHHYIO B TPEYTOJIbHUK, U OKPY>KHOCTb, OIIUCAHHYIO OKOJIO Hero. ONUChIBaTh B3aUMHOE PacIio-
ctu. KacarenbHast K OKpy>KHOCTH .
JIOXKEHUE OKPYKHOCTHU U IPSIMOH.
21 OmnucaHHas ¥ BIUCAHHAS 2 Dopmynuposamu:
OKPY>KHOCTH TPEYTOJIbHHKA onpedenenus: OKPYKHOCTH, KPyTra, UX JIEMEHTOB; KacaTeJIbHOH K OKPY>KHOCTH; OKPY>KHOCTH, OIIU-
CaHHOM OKOJIO TPEYTOJbHUKA, i OKPYKHOCTH, BIIMCAHHON B TPEYTOJIBHUK;
22 3amauu Ha IOCTPOEHUE 2 N peyr ’ Py ’ pey ’ .
ce0ticea: CepeIMHHOTO nepreHauKysapa kak ' MT; ouccexkrpucs! yria kak ' MT; kacarenbHOM
23 Meroa reoMeTpUYECKUX MECT 2

TOYECK B 3a/la4ax Ha IMOCTPOCHHUE

[ToBTOpEeHME U cHCcTeMaTH3AIIHS
y4eOHOTO MaTepHuala

Konrtponbnas padora Ne 4

K OKPYKHOCTH; IMAMETPa U XOPAbL, TOUKU NIEPECEUEHUS CEPEAUHHBIX IEPIEHAUKYISIPOB CTOPOH TpE-
YTOJbHHKA; TOUKH MTePecedeHnsT ONCCEKTPHUC YTIIOB TPEYTOIBHUKA;

npuU3HaKy KacaTeabHOM.

Jloxa3vleams. TEOPEMBI O CEPETMHHOM TIEPIICHANKYISIpe U OuccekTpuce yria kak [ MT;

0 CBOMCTBax KacaTeJbHOM; 00 OKPY)KHOCTH, BIUCAHHOM B TPEYTOJIbHUK, OMIMCAHHOM OKOJIO TPe-
YIOJIbHUKA; IPU3HAKU KacaTEIbHOM.

Pewams ocHOBHBIE 337]aul HAa TOCTPOEHUE: IOCTPOEHNE YIJIa, PABHOTO TaHHOMY; IIOCTPOEHHE CEPe-
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S s Coaep:xanue y4e0HOT0 KoauuectBo XapakTepHCTHKA OCHOBHBIX BUJOB 1eATEIbHOCTH YUeHUKA
z N .
= §_ MaTtepuaJia 4yacosB (Ha ypoBHe Y4eOHbIX el cTBHI)
=
JUHHOTO MEePICHIUKYISIpa JAHHOTO OTpe3Ka; MOCTPOCHUE MPSIMOM, MPOXOASIIEH Yepe3 TaHHYIO TOY-
KY ¥ IEPIECHINKYJIAPHON JAHHOU MPSIMOM; TOCTPOEHNE OUCCEKTPUCHI JAHHOTO YTJIa; TIOCTPOCHHE
TPEYTOJIbHHKA 110 IBYM CTOPOHAM U YTy MKy HUMH; [0 CTOPOHE U ABYM IPHIISKAIINM K HEH yT-
JaM.
Pemats 3aaun Ha noctpoeHue merogom ' MT.
Cmpoumsb TPEyTONBHHK 110 TPEM CTOPOHAM.
Pewams 3anaun Ha BEIYUCICHUE, JOKA3aTEILCTBO U MOCTPOCHUE
00600menune
U cHCTeMaTU3auus 4
3HAHUH YyYalIuXCst
YnpaxxHeHus Jyisi TOBTOpEeHUs Kypca 7 7

Kj1acca

Konrtponbnas padora Ne 5
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2 e Conep:xanue yueOHOro KoanuecTBo XapakTepuCTHKA OCHOBHBIX BU/JOB J1eSITeILHOCTH YYeHHKA
z . N
= §_ MaTepuaja 4acoB (Ha ypoBHe Y4eOHBIX JeicTBHI)
=
TI'naga 1 2
YeThIpéXyroibHUKHU
1 YUeThIpEXYTroJAbHUK U €r0 JIe- 2 Toschamp, 910 Takoe YeTHIPEXYTONBHUK. ONMCHIBATH 3JIEMEHTHI YeTHIPEXYTOIBHIKA.
MEHTBI Pacnosznasamo BBINyKITbIE U HEBBIMYKIIBIC YETHIPEXYTONBHUKY.
N H306pasicams 1 HaXOAUTh Ha PUCYHKAX YETHIPEXYTOMFHUKN PAa3HBIX BUIOB U MX 3JIEMEHTHI.
2 [Napannenorpamm. CBoiicTBa 2 P A pucy pexXy p A
Dopmyauposams:
napajiesorpaMma
onpeoenenusi: TapaJuIeIorpaMMa, BEICOTHI MapajuieIorpaMMa; IPSIMOYToJIbHIKA, poMOa, KBaIpaTa;
3 [IpuzHaku napamienorpamMmma 2 CpeHEeH TUHUU TPEYTOIbHUKA; TPAeIUK, BICOTHI TPAMCLIMU, CPEIHEH TUHUU Tpareluu; HEHTPAb-
HOTO yTJIa OKPY>XHOCTH, BIIMCAHHOTO yTia OKPYKHOCTH; BIIMCAHHOTO U OTIMCAHHOTO YEeTHIPEXYTOIb-
4 [IpssMoyrosbHUK 2 y Py ’ y Py ’ pexyr
HUKA;
5 Pom0O 2 ceoticmea. TapajuieorpaMma, MpsMOyTOJIbHUKA, poM0a, KBajpara, CpeIHUX JTUHUN TPEyroJIbHUKA
6 Ksazpar 1 Y TPaIeIyy, BIUCAHHOTO yTJjia, BOMCAHHOTO U OMHUCAHHOTO YETHIPEXYTOJIBLHUKA,
npusHaKy: mapajienorpamma, mpsiMoyrojibHUKa, poM0a, BIMCAHHOTO U OTMCAHHOTO YEeTHIPEXYTONIb-
Kontponbnas padora Ne 1 1 HUKA.
0KA3b16aMb: TEOPEMBI O CYMME YTJIOB YETHIPEXYTOIBHUKA, O TPaAyCHON Mepe BIUCAHHOTO YTJIa, O
7 CpenHsa THHAS TPEYTOJIbHUKA 1 A N P Y y pexyr » 0 Tpanty P yia,
CBOMCTBax M MPU3HAKAX MMapajuiejorpaMma, MpsSMOyToJIbHUKA, poMOa, BIIMCAHHOTO U OTIMCAHHOTO
8 Tpanerus 4 YEThIPEXYTOJbHUKA.
1] W3YYCHHBIC OII JICHVSI, CBOMCTBA U MIPU3HAKH K PEIICHUIO 337134
9 LeHTpanbHbIe U BOUCAHHBIE yT- 2 PUMENAND U3YHC € ONpCACTICHMA, CBOMC pus PCLICHUIO 3371
JTBI
10 Bnucannsie v onucaHHbIC YETHI- 2

PEXYTONBHUKU

Konrtponbnas padora Ne 2

T'naea 2

16
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S = Conep:xanue y4eGHOT0 KosmmuectBo XapaKkTepucTHKA OCHOBHBIX BU/I0B JIeITEIbHOCTH YUYeHUKA
= . N
= §_ MaTepualia 4acoB (Ha ypoBHe y4eOHBIX JeficTBUIA)
=
INoxoOue TpeyroJIbHNKOB
11 Teopema ®aneca. Teopema o 6 Dopmynuposams:
MPONOPLMOHANBHBIX OTPE3Kax onpedenerue NOJOOHBIX TPEYTOJILHUKOB;
cgoticmea: MEANaH TPEYroibHUKA, ONCCEKTPUCHI TPEYTOIbHHKA, TIEPECEKAIOLINXCS XOP/I, KacaTelb-
12 [Tomo6HbBIE TPEYTOIBHUKHU 1 . ® peyr ’ P hey - 1P B P
HOU ¥ CEKYIIE;
13 [lepBbIii npu3Hak nogoous Tpe- 5 npUsHaKy oA00HUS TPEYTOIILHUKOB.
YTOJIBHUKOB Hoxazvieamu:
N N meopemvl: daneca, 0 MPONOPIUOHANBHBIX OTPE3KaX, O CBOHCTBAaX MeIMaH TPEYroJbHHUKA, OUCCEK-
14 BTopoii u TpeTuii npu3HaKy Mo- 3 P » 0 TpoTopH p ’ 8 peyr ’
TPHUCHI TPEYTOIBHUKA;
00U TPEYTrOJIbHUKOB g N .
cgoticmea. TIePeCceKaroIMXCs XOp/, KacaTeJIbHON M CEeKYLIeH;
Konrtponsaas padora Ne 3 1 NpU3HAaKy oI00Ms TPEYroJIbHUKOB.
Ipumensme M3y4eHHBIE ONPE/ICTICHUS, CBOMCTBA U TIPU3HAKH K PEIICHUIO 33124
I'naga 3
PemmeHue npsiMoyroibHbIX 14
TPeyrojibHUKOB
15 Metpuueckue COOTHOIICHUS 1 Dopmyruposamun:
B TIPSIMOYTOJTHOM TPEYTOJILHUKE onpedenenusi: CAHyca, KOCHHYCa, TAHT€HCa, KOTAHT'€HCa OCTPOTO yria MPSMOYTOIBEHOTO TPEYTOJIb-
HUKA;
16 Teopema [Iugaropa 5 oy
cgoticmea. BRIPAXAIOUINE METPUIECKHE COOTHOIICHUS B IPSAMOYTOJIEHOM TPEYTOJIbHUKE H COOTHO-
Konrtponbnas padora Ne 4 1 LICHUS] MEXTYy CTOPOHAMHM M 3HAYCHUSIMH TPUTOHOMETPHUYECKUX (QYHKIHMHA B IPSMOYTOIBLHOM Tpe-
TOJIBHUKE.
17 Tpuronomerpudeckue (yHKIHH 3 y
3anucvisams TpUroOHOMETpUUECKUE (HOPMYJIBI, BEIPAXKAIOIINE CBSI3b MEXKIY TPUTOHOMETPHUECKIMU
OCTpOTO yIJa IPSMOYTOJIBHOTO
O — (yHKUIUSMH OTHOTO ¥ TOTO K€ OCTPOTO yIJIa.
Pewiams npssMOyTONBHBIE TPEYTOTHHUKH.
18 Petienue mpsiMOyToOJBHBIX Tpe- 3 loxazvieams.

YTOJIbHUKOB

KontponbsHas paborta Ne 5

meopemy 0 METPUIECKIX COOTHOIICHHUSAX B IIPAMOYTOIILHOM TpeyroybHUKe, Teopemy [ludaropa;
Gopmyavl, CBI3BIBAIOIINAE CHHYC, KOCHHYC, TAHI'CHC, KOTAHI€HC OJHOT'O M TOT'0 YK€ OCTPOro yrJja.
Bb1600ums 0CHOBHOE TPUTOHOMETPHUYECKOE TOKICCTBO M 3HAUCHUS CHHYCA, KOCHHYCA, TAHT€HCa U
KoTaHreHca 1yt yrioB 30°, 45°, 60°.
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E e Conep:xaHue yueoOHOI0 KoanuecTBO XapakTepuCTHKA OCHOBHBIX BUIOB JeSITeJILHOCTH YUYeHHKA
z . .
= % MaTepuaja 9acoB (Ha ypoBHe Y4eOHBIX JeiicTBHIi)
=
Tlpumensamo n3ydeHHBIC ONPENCICHUS, TEOPEMBI 1 (HOPMYJIBI K PEIICHUIO 3a71a4
T'naea 4
MHOroyrojibH1KH. 10
[nomags MHOTOYTOJILHIKA
19 MHOroyroiasHUKI 1 THosacuamp, 4TO TaKkoe IJIOIIAIb MHOTOYTOJIbHUKA.
OnuceIBaTh MHOTOYTOJIEHUK, €TI0 3JICMEHTHI;, BRITYKIIBIC U HEBBITYKJIBIC MHOTOYTOJILHUKHY.
20 ITonsTre maomagu 1
MHOTOVEONLHHKA N300paxath 1 HAXOAUTh HA PUCYHKAX MHOTOYTOJBHHK H €TI0 3JIEMEHTHI; MHOTOYTOJILHUK, BIIVICAH-
y ) HBII B OKPY>KHOCTb, 1 MHOTOYTOJTEHUK, OITUCAHHBIA OKOJIO OKPYXKHOCTH.
[Tmomame mpsMOyTOIBEHUKA
Dopmynuposamu:
21 [Tnomans napamienorpamMma 2 onpeoeieHusi: BIMCAHHOTO U ONTMCAHHOTO MHOTOYTOJILHUKA, IJIOMaJ MHOTOYTOJIbHUKA, PABHOBEIIN-
KUX MHOTOYT'OJIbHUKOB;
22 [Inomane TpeyroapHuKa 2 yroJ ’
OCHOBHbIEe CBOliCMEa TIIOMAIN MHOTOYTOJTLHUKA.
23 [Tnomane Tpamerun 3 Jloka3zvieams: TEOPEMBI O CyMME YTJIOB BBIITYKJIOTO #-yTOJIbHUKA, TUIOMIAAH MTPSIMOYTOJILHUKA, TITO-
aJy TPEYrOJbHUKA, TUIOIIAIN TPAIIEIINH.
KontponbsHas pabora Ne 6 1 Laam Tpeyr ’ Tia/tH TPanet,
Ipumensime N3ydecHHBIE ONPEACICHUS, TEOPEMbI K (POPMYJIbI K PEIICHUIO 3a7a4
IloBTOpEeHNE
H CHCTEeMAaTH3alHs 6
y4e0HOro MaTepuaja
VYnpaxHeHus ajs TOBTOPEHUs Kypea 8 5

Kj1acca

Kontponsnas padora Ne 7
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= §_ MaTepuaja 4acoB (Ha ypoBHe Y4eOHBIX JeicTBH)
=
TI'nasa 1 16
Pemenne TpeyroibHUKOB
1 CuHyc, KOCHHYC, TAHT€HC U KO- 2 Dopmyauposamn:
Tanrenc yria ot 0° 1o 180° onpedenenus: CHHyca, KOCHHyca, TaHTeHca, KoTanrenca yria ot 0° 1o 180°;
C601icmao CBSI3W IJINH TUAroHajieil ¥ CTOPOH HapajuienorpaMmma.
2 Teopema KOCHHYCOB 3
Dopmynuposams N pa3bSICHITh OCHOBHOE TPUTOHOMETPHUYECKOE TOXK/IECTBO. BBIUUCIIATH 3HAUEHKE
3 Teopema cuHycoB 3 TPUTOHOMETPUYECKON (PYHKIIMU yTIIa MO 3HAYCHHUIO OJHOHN M3 €T0 3aJaHHBIX (PYHKITUH.
Dopmynuposame M TOKA3bIBATH TEOPEMBI: CHHYCOB, KOCUHYCOB, CJICJICTBUS H3 TEOPEMbI KOCUHYCOB H
4 Pewienre TpeyroasHUKOB 3 PAYIUP A P YCOB, yeoB, ciiel P y
CHHYCOB, O IUIOIIAAH OTIMCAHHOTO MHOTOYTOJIbHHKA.
5 DopMyIIBl AT HAXOKICHUS 4 3anucvlieams 1 10Ka3bIBaTh GOPMYJIBI TS HAXOXKICHHUS IIOMIAAN TPEYTrOJIbHUKA, PAIHUyCOB BIIMCAH-
TUIONIAIA TPEYTOIbHUKA HOW W ONMCAaHHOW OKPY>KHOCTEH TPEyroJbHUKA.
Ipumensame N3ydeHHBIE OINIPENIEICHUS, TEOPEMBI U (POPMYITBI K PEIICHUIO 3a7a4
KontponbsHas pabora Ne 1 1 P Y pea - Teop bopmy P A
I'nasa 2 3
IIpaBuIbHBIE MHOTOYTOJbHUKH
6 [IpaBuiIbHBIE MHOTOYTOJIBHUKH U 4 Tloscusame, 9TO TaKOE MEHTP U MEHTPATBHBIN YTOJ MPAaBMIBHOTO MHOTOYTOJLHUKA, CEKTOP U CETMEHT
WX CBOMCTBa Kpyra.
Dopmyauposams:
7 Jnuna oxkpyxxHoctu. Ilnomane 3 PAYIUP

Kpyra

KontponsHas pabora Ne 2

onpeoeieHue TIPaBIIIBHOTO MHOTOYTOJIbHHKA;

c601icmea MPaBUIBHOTO MHOTOYTOJIbHUKA.

Jloka3zvleams CBOWCTBA MPaBMIIBHBIX MHOTOYTOJIbHUKOB.

3anucvieams 11 pazbACHATH HOPMYIIBI JUTHHBI OKPYXHOCTH, IIOMIAIN KPyTa.

3anucwvieams v 1OKa3bIBaTh (YOPMYJIIBI JUTMHBI JYTH, TUIOMIAIA CEKTOPA, (POPMYITBI JJIsT HAX0XKICHUS
paauycoB BIMCAHHOU U OMKMCAHHON OKPYXHOCTEH MPaBUILHOTO MHOTOYTOJIBHUKA.
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= §_ MaTepuajia 4acoB (Ha ypoBHe Y4eOHBIX JeicTBHI)
=]
Cmpoumbs ¢ TOMOIIBIO HIUPKYJISI U TUHEHKU MPaBUIbHBIC TPEYTOJIbHUK, YETHIPEXYTOIbHUK, ICCTH-
YTOJIbHUK.
Tpumensme M3y4eHHBIE ONPEICIICHUS, TEOPEMBI U (POPMYIIBI K PEIICHUIO 3324
I'naga 3
JexapToBbI 11
KOOPAMHATHI HA MJIOCKOCTH
8 PaccrosiHue Mexry IByMS TOY- 3 Onucvieams MPSIMOYTOJIBHYIO CUCTEMY KOOpHMHAT.
KaMH C 33JaHHBIMH KOOpZMHA- Dopmynuposams. ONpeneseHue ypaBHeHN GUTYPBI, HEOOX0IUMOE U IOCTaTOYHOE YCIIOBHS Mapal-
tamu. KoopuHatel cepenHbl JICNIBHOCTH JBYX MPSMBIX.
OTpe3Ka 3anucvisams 1 JOKa3bIBaTh (POPMYJIIBI PACCTOSIHUS MEXKAY IBYMS TOUKAMH, KOOPAUHAT CEPEANHBI
OTpe3Ka.
9 VYpaBHeHue GUrypsl. Y paBHeHHE 3 p N N
OKDVIKHOCTH Bo16ooums ypaBHEHHE OKPY>KHOCTH, 00IIlee ypaBHEHHUE MPSIMOW, YpaBHEHHE MIPSIMO¥ C YTIIOBBIM KO-
Py 3¢ dpunreHTOM.
10 VYpaBHEeHHE TPsAMOi 2 Joxazvieams HEOOXOIUMOE U JIOCTATOYHOE YCIIOBUE MAPaLIEIEHOCTH JBYX MPSIMBIX.
N N Ipumensame N3ydeHHBIE ONIPENIEICHUS, TEOPEMBI U (POPMYITBI K PEIICHUIO 3a7a4
11 VYrnoBoii koaduimeHt npsmoi 2 P Y pea - TeOp (bopmy. p 8
Kontponbnas padora Ne 3 1
I'naea 4BexTopnl 12
12 [TonsiTue BekTOpa 2 Onucvleamsb MIOHATUS BEKTOPHBIX U CKAJSPHBIX BEIUYUH. VIITIOCTpUpPOBATH MOHITHE BEKTOPA.
Dopmyauposamu:
13 Koopaunatsl BekTopa 1 PAYIUD
onpeoeieHus: MO BEKTOpPa, KOJUTMHEAPHBIX BEKTOPOB, PABHBIX BEKTOPOB, KOOPAWHAT BEKTOPA,
14 CrnosxeHue 1 BEIUNTaHUE BEKTO- 2 CYMMBI BEKTOPOB, Pa3HOCTH BEKTOPOB, MPOTUBOMOIOKHBIX BEKTOPOB, YMHOKEHHS BEKTOPA HA YHUC-
poB JI0, CKaJISIPHOTO TTPOM3BEIEHHS BEKTOPOB;
ceoticmaa: paBHBIX BEKTOPOB, KOOPJAMHAT PABHBIX BEKTOPOB, CJIOKEHHS BEKTOPOB, KOOPAUHAT BEKTO-
15 YMHOKeHNE BEKTOpa Ha YHCIIO0 3 p POB, KOOpZL P POB, POB, KOOPZL
pa CyMMBI U BEKTOpa pa3sHOCTU ABYX BEKTOPOB, KOJUTMHEAPHBIX BEKTOPOB, YMHOKEHUS BEKTOpa HA
16 CkanspHOe pOU3BEACHNE BEK- 3

TOpOB

Konrtponbnas padora Ne 4

YHCII0, CKAJIIPHOTO MPOU3BEIEHUS IBYX BEKTOPOB, IEPIIEHAUKYISIPHBIX BEKTOPOB.

Loxazvieams TEOPEMBL: 0 HAXOKAECHUU KOOPAUHAT BEKTOPA, O KOOPJHHATAX CYMMBbI U Pa3HOCTHU BEK-
TOPOB, 00 YCIIOBHUHM KOJUTMHEAPHOCTH JIBYX BEKTOPOB, O HAXOXKACHUH CKAJSIPHOTO MIPOU3BEACHUS
JBYX BEKTOPOB, 00 YCIIOBHHU MEPIECHIUKYIAPHOCTH.
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= §_ MaTepuajia 4acoB (Ha ypoBHe Y4eOHBIX JeicTBHI)
=
Haxooums KoCUHYC yria MEXIY AByMs BEKTOPaMH.
Tpumensme M3y4eHHBIE ONPEICIICHUS, TEOPEMBI U (POPMYIIBI K PEIICHUIO 3324
I'naea 51T eomeTpuyeckue npeodopaso- 13
BaHUs
17 JBmwkenne (mepemenieHne) Gpu- 4 TIpusooums ipuMepbl IPeoOpa3oBaHus QUryp.
rypsl. [lapannensHelil nepeHoc OnuceiBaTh peoOpa3oBanHus GUTYP: MapaJUICTbHBIA IEPEHOC, 0CEBas CAMMETPHS], IEHTpaIbHAS
CUMMETPHUS, IOBOPOT, TOMOTETHSI, TOJ00HE.
Dopmynuposams:
onpeoeieHusi: TBUKCHUS; PAaBHBIX (DUTYP; TOUYCK, CHMMETPUYHBIX OTHOCHTEIBHO MPSMOIL; TOUCK,
CUMMETPUYHBIX OTHOCUTEIHHO TOUYKH; (PUTYPHI, UMEIOIICH 0Ch CHMMETPUU; (GUTYPHI, UMEIOIICH
HEHTP CUMMETPHH; TIOI00HBIX PHUTYD;
ceoticmea. TBYKEHMS, TIapaJuIeIbHOTO TIepeHOca, 0CEBOM CHMMETPHH, IICHTPaJIbHOW CUMMETPUH,
MOBOPOTa, TOMOTETHH.
Jloka3vieamsb TEOPEMBI: O CBOMCTBAxX MapajuiesIbHOro MepeHoca, 0CEBOM CUMMETPUH, IEHTPaJIbHON
CUMMETPHHU, ITIOBOPOTA, TOMOTETHUH, 06 OTHOLIICHNHN HHOIHa)Ieﬁ HO)IOGHBIX TPEYTrOJIbHUKOB.
Tpumensams N3ydeHHBIC ONPEICICHHUS, TEOPEMBI U GOPMYJIIBI K PELICHHUIO 3a/1a4
18 OceBas u LeHTpaJIbHASI CHMMET- 4
puu. IToBopoTt
19 I'omotetus. [lonobue dpuryp 4
KontponbsHas padorta Ne 5 1
IloBTOpEHME M cHcTEeMAaTH3A- 8
MA Y4eOHOro MaTepuaia
YnupaxHeHUs ISl TOBTOPCHUS 7
Kypca 9 knacc
KontponbsHas pabora Ne 6 1




Kpurtepuu u HOpMBbI OLlEHKH 3HAHUI, YMEHHIl M HABBIKOB 00y4aloIMXcsl M0 MaTeMa-
THKE

1. Oyenka nucoMeHHbIX KOHMPOIbHBIX paOOM 00YUAOWUXC NO MameMamuxe.

e OTBET OIICHMUBACTCSA OTMETKOMN «5», €CIIH:

¢ paboTa BBIMOTHEHA MTOJIHOCTHIO;

® B JIOTHYECKUX PACCYXKICHUSIX M OOOCHOBAHUH PEUICHUS HET MPOOETIOB M OLTHOOK;

® B PELICHUH HET MaTeMaTUYECKUX OLIMOOK (BO3MOXKHA OJJHA HETOYHOCTb, OMKCKA, KOTOpas
HE SIBJISIETCA CJIe/ICTBUEM HE3HAHUS WM HETTOHUMAaHUs y4ueOHOTo MaTepHana).

e OT™meTKa «4» CTaBUTCS B CIAEAYIONMIUX CIydasx:

e paboTa BHITIOJHEHA MOJHOCThIO, HO OOOCHOBAHUS IIAroB PEIICHUS HEIOCTATOYHHI (eciu
yMeHHE 000CHOBBIBATh PACCYKIICHHUS HE SBISUIOCH CTICIIMATLHBIM 00bEKTOM MPOBEPKH);

e JOMYIICHBl OJHA ONIMOKA WIIM €CTh JIBa — TPU HENOYETa B BBIKJIAIKAX, PUCYHKAX,
yeprexax win rpadukax (€ciy 3TH BUIBI padOT HE SBISLTUCH CIICIHATEHBIM 00bEKTOM MPOBEPKH ).

e OTMeTKa «3» CTaBUTCS, €CIIH:

e JoNylIeHo Oosiee OaHON OommOKM Wim Oojee JBYX — TPEX HEIOYETOB B BBHIKIIAIKAX,
yepTexax Wi rpadukax, Ho oOyJaronuics ooaagaeT o0s3aTeNPHBIMA YMEHHUSIMH TI0 TIPOBEPSEMOi
TeMe.

e OTMETKa «2» CTaBUTCS, CCIIH:

® JIOMYIICHBI CYIIECTBCHHBIE OIMMOKM, MOKAa3aBIIMEe, 4YTO oOydaromuiics He oOnamaer
00s13aTeNbHBIMA YMEHHUSMU 110 JAHHON TeME B MOJIHON Mepe.

2. OL}eHKa YCHMIHbLX Omeemoes 06yllaIOLl/[I/DCC}Z no mamemamuke

e OTBET OIICHUBAETCA OTMETKOM «5», €CITN YUEHUK:

® MOJTHO PACKPBLI COJIEpPKaHWE MaTepuaia B oO0beMe, MPEeAyCMOTPEHHOM MPOTpaMMOl U
y4eOHHUKOM;

® U3JIOXKHNII MaTepHan I‘paMOTHBIM SA3BIKOM, TOYHO I/ICHO.HBSYH MaTeMaTI/I‘-IGCKyIO
TepMI/IHOHOFI/IIO 148 CI/IMBO.HI/IKy, B OHpG,Z[GJIGHHOfI JIOFH‘-IGCKOﬁ IOCJIICAOBATCIBbHOCTH,

® [IPABHJIBLHO BBIMOJHWI PUCYHKH, YEPTEXKH, TpapUKH, COMYTCTBYIOIINE OTBETY;

® TI0Ka3aJl YMEHHE WJUTFOCTPUPOBATH TEOPUIO KOHKPETHBIMH ITPUMEPAMH, MPUMEHATHh €€ B
HOBOM CUTYaIlUH MPHU BBITIOJIHEHUH MPAKTHYECKOTO 3aJaHus;

® IIPOJICMOHCTPUPOBAJ 3HAHWUE TEOPUHM pPAHEE M3YYCHHBIX COMYTCTBYIOIIUX TEM,
c(hOpMUPOBAHHOCTh U YCTOMUYHMBOCTB HUCIIOIB3YEMBIX ITPH OTBETE YMEHUM U HaBBIKOB;

® OTBCYAJI CaMOCTOATCIBHO, 663 HaBOOAIINUX BOHpOCOB y‘II/ITeHH;

® BO3MOKHBI OJHA — IB€ HCTOYHOCTHU HpI/I OCBCIICHUU BTOpOCTeHeHHBIX BOHpOCOB N B
BBIKJIaJJKax, KOTOpBIe y‘IGHI/IK JICTKO I/ICHpaBI/IJI II0CJIC 3aMCYaHU y‘-II/ITe.HSI.

e OTBET OIICHMUBACTCS OTMETKON «4», €CI yIOBIETBOPSET B OCHOBHOM TPEOOBAaHHSAM Ha
OIICHKY «5», HO IPH 3TOM UMEET OJIMH U3 HEJOCTATKOB:

® B U3JIO)KCHUHM JIOMYIICHBl HEOOJbIINE TPOoOENbl, HE HCKa3UBIIEE MaTeMaTHYECKOE
CoJIepKaHUE OTBETA;

e JIONYIICHKl OJWH — JBa HEJAOYETAa TPH OCBEIICHHWH OCHOBHOTO COJICpXKAHUs OTBETA,
WCIIpaBJIECHHBIC MTOCTIE 3aMEUaHUs YIUTEIIS,

o ,Z[OHyH_IGHBI OH_II/I6Ka N 60)166 I[Byx HCI0UYCTOB HpI/I OCBCIICHUU BTOpOCTGHGHHBIX
BOITPOCOB WJIM B BBIKJIAJIKAX, JIETKO UCIIPABJICHHBIC ITOCIIC 3aMEUaHUs YIUTEIIA.



e OTMmeTKa «3» CTaBUTCS B CIAEAYIONIUX CIydasx:

® HEIOJHO PAaCcKphITO COJEpkKaHHWE MaTepuaia (CoiepiKaHue M3JI0KEHO (hparMeHTapHoO, He
BCErJa IOCIe0BaTeNbHO), HO IMOKa3aHO oOllee MOHMMaHUE BONPOCA U MPOJEMOHCTPUPOBAHBI
YMEHHsI, TOCTaTOYHbIE JJI YCBOCHMs MporpaMMHOro marepuana (omnpezaeneHsl «TpeGoBaHUsIMHE K
MaTeMaTU4YeCKOM MOArOoTOBKE 00yYaloIMXcs» B HACTOSIIECH TporpaMMe o MaTeMaTHKe);

® UMEINUCh 3aTPyAHEHUS WM JONYIIEHbl OMMOKM B OINpENeNIeHUH MaTeMaTHUeCKOM
TEPMHUHOJIOTHH, YepPTEKaxX, BBIKIAAKAX, UCIPABICHHBIE MOCIE HECKOJBKUX HABOJALIMX BOIPOCOB
YUUTENS;

® YUCHHK HE CIPABHICA C MPUMEHEHHUEM TEOPUHM B HOBOW CHUTYAI[MU TPU BBIMOJTHCHUU
NPaKTUYECKOTO 3aJaHus, HO BBINOJHWI 33JaHUs 00s3aTEIbHOTO YPOBHS CIIOKHOCTH 1O JaHHOU
TEME;

® P JJOCTATOYHOM 3HAaHUM TEOPETUYECKOr0 MaTepuaya BBIABICHA HEIOCTaTOYHAS
c(OPMHPOBAHHOCTh OCHOBHBIX YMEHUI U HAaBBIKOB.

e OTMmeTKa «2» CTaBUTCS B CIECIYIOLIUX CIIydasix:

® HE PacKpbITO OCHOBHOE COJIEpKaHNe yueOHOT0 MaTepuaa;

e 00Hapy)XeHO HE3HaHME YUYEHUKOM Oouiblield Wiau Haubojiee BaXKHOM 4YacTH y4eOHOTro
MaTepuana;

® JIONYIIEHBl OIIMOKH B ONPEACICHUU IOHATUH, MPU HCIOIH30BAHUU MaTEMaTHUECKOM
TEPMHHOJIOTHH, B PUCYHKax, 4epTekax Wid rpadukax, B BBIKJIAJIKAX, KOTOPbIE HE HCIPABICHBI
MocJie HECKOJIBKUX HaBOJSALINX BOIIPOCOB YUHUTEIIS.

3. Obwas knaccuguxayus oumuoox.

e [Ipu oneHke 3HaHMI, yMEHUI M HAaBBIKOB O0YYAIOIINXCS CIIEAYET YUUTHIBATH BCE OIINOKH
(rpyObie 1 HErpyObIe) M HEJOUYETHI.
3.1. I'pyObIMU CUMTAIOTCS OIINOKU:

® HE3HAHHE OMpECNICHUsT OCHOBHBIX IMOHSTHI, 3aKOHOB, MPABHJI, OCHOBHBIX MOJIOXKECHUN
TEOpHH, He3HaHWe (OopMyJ, OOUICTIPUHATHIX CHUMBOJIOB O00O3HAUYCHWH BEJIMYWH, CIUHHII HX
U3MEpPEHUS;

¢ HE3HAHNE HAUMEHOBAHUI €IMHUI] H3MEPCHHUS,

® HCYMEHUE BBIJICIIUTH B OTBETE TJIABHOE;

® HEyMEHHUE NMPUMEHSAThH 3HAHMSI, AITOPUTMBI JUTS PEIICHUS 3a71ad;

e HEYMEHUE JIeIaTh BHIBOJIBI M 000OIICHNUS;

® HCYMEHUE YUTATh U CTPOUTH TpaduKH;

® HEyMEHUE IOJIb30BaThCsI IEPBOMCTOYHUKAMH, YICOHUKOM U CIIPABOYHUKAMU;

® [I0TEps KOPHSI WM COXPaHEHHE MTOCTOPOHHETO KOPHSI,;

e oTOpackiBaHue 0e3 00BICHEHUI OJJTHOTO U3 HUX;

® paBHO3HAYHbBIC UM OUIHOKH;

® BBIYHCIIUTENBHBIC OMUOKH, €CITH OHU HE SIBIISIFOTCS ONHCKOIA;,

® JIOTUYECKUE OITHOKHU.

3.2. K HerpyObIM OImmOKaM ciaeayeT OTHECTH:

® HETOYHOCTh (POPMYITMPOBOK, OMPEIEICHUHN, MOHSATUN, TCOPUH, BBI3BAHHAS HEIMOJIHOTOMN
OXBaTa OCHOBHBIX MNPU3HAKOB OMNPCACIIKICMOIO IMOHATUA WU 3aMEHOU OOHOI'o - ABYX U3 3THUX
IMPU3HAKOB- BTOPOCTCIICHHBIMU

® HETOYHOCTH Tpauka;



® HEPAIMOHAJIBHBIN METO/ PEIICHUS 3aa4H I HEJTOCTaTOYHO MPOTYMaHHBIN TIJIaH OTBETA

(HapylIeHuEe JIOTUKH, TOJIMEHA OTJEIbHBIX OCHOBHBIX BOIIPOCOB BTOPOCTENIEHHBIMH );

® HEepaIMOHATBHBIC METOJIBI PAOOTHI CO CITPABOYHOM U APYTOM TUTEPATYPOIA;
e HCYMEHUE peIIaTh 3a/1a4M, BHITIONHATE 3aJJaHMsI B 00IIIEeM BUJIE.
3.3. Hepoueramu sIBIISIOTCS:

® HEpalMOHAJIbHBIC IIPHEMBI BEIYUCICHUH 1 TPeoOpa3oBaHNi;
e HeOpe)KHOE BBHIMOJIHEHHUE 3aMuceil, yepTexeil, cxem, rpadukos.

YueOHO-MeTOAMYECKOEe 1 HH(OPMAIMOHHOE OCHAILIEHUE 00pa30BaTeILHOIO0 Mpolecca

Hopmamuenuvie 00Kymenmot

1.®enepanbHbIi rocy1apcTBEHHBIN 00pa30BaTeIbHBIN CTaHAAPT OCHOBHOTO 00IEro 00pa3oBaHMUA.

2. IlpumepHbIe TpOrpaMMbl OCHOBHOTO 0011iero oopazoBanus. Marematuka.(CtaHnapTbl BTOPOTo
nokonenus.) — M.: IIpocsemenne, 2010.

3. Maremaruka: nmporpammsl:5-9 knaccel/ A.I'.Mepamsk, B.b.Ilononckuii, M.C.Sxup, E.B.bynko
(Anroputm ycnexa)M.:Benrtana-I'pad, 2017.

10.

11.

12.

13.

14.

Yueono-memoouueckuit kKomniaexkm

. Maremarunka:5 kigacc: yaeOHUK I yJaluxcsi 001meo0pa3oBaTeIbHBIX YUPESKICHUH /

A.I''Mep3msik, B.b.ITononckuii, M.C.fkup. — M.:Benrtana-I'pad,2017.

MaremaTnka:5 Kjacc: AMJAKTHUYECKUE MaTepuaibl: COOPHUK 33/1a4 U KOHTPOJIBHBIX padoT /
A.I''Mep3msx, B.b.Ilononckuii, M.C.Sxup. — M.:Benrana-I'pad,2017.

Marematuka:5 kiacc: paboune Terpanu Ne 1 u 2 / A.I.Mep3nsk, B.b.Ilononckuii,

M.C Sxup. — M.:Benrana-I"pad,2017.

Maremaruka:5 kiacc: merogudeckoe nocooue / E.B.byiiko, A.I'.Mep3isk,
B.b.ITononckuii, M.C.fkup. — M.:Benrtana-I'pa,2017.

MareMartuka:6 Kiacc: yueOHUK JIJIsl ydaluxcsi o01eo0pa3oBaTeIbHbIX YIPEKICHUH /
A.I''Mep3msxk, B.b.ITonmonckuii, M.C.fkup. — M.:Benrtana-I'pad,2017.

MaremMartunka:6 Kjaacc: TUIaKTHIECKHE MaTepHalbl: COOPHUK 3a71a4 U KOHTPOJIBHBIX paboT /
A.I''Mep3msx, B.b.Ilononckwuii, M.C.Sxup. — M.:Benrtana-I'pad,2017.

Marematuka:6 kiacc: paboune Terpanu Ne 1 u 2 / A.I.Mep3nsk, B.b.Ilononckuii,

M.C Sxup. — M.:Benrana-I"pad,2017.

Matemaruka:6 kinacc: Meroauueckoe nmocodue / E.B.byiiko, A.I'.Mep3nsk,
B.b.ITononckuii, M.C.fkup. — M.:Benrtana-I'pa,2017.

Anrebpa: 7 kiacc: yueOHUK JIJIsl ydanuxcsi o01ieo0pa3oBaTebHBIX YIPEKICHUN/
A.I''Mep3msak, B.b.ITononckuii, M.C.Skup. — M :Benrana-I'pad, 2017.

Anrebpa: 7 Kiacc: TMIaKTHIECKHUE MaTepHaibl: COOPHUK 3a71a4 M KOHTPOJIBHBIX padboT/
A.I''Mep3nsax, B.b.Ilononckuit, M.C.Sxup. — M :Benrana-I'pag, 2017

Anrebpa: 7 xnacc: Mmeronuueckoe nocooue/E.B.bynko, A.I'.Mep3ansk, B.b.ITononckuid,
M.C Sxup. — M :Benrana-I'pad, 2017.

Anrebpa: 8 kinacc: y4eOHUK JJIS yHaIIMXCs 001e00pa3oBaTeIbHbIX YUPEKICHUN/
A.I'Mep3msak, B.B.ITononckuii, M.C.Sxup. — M :Benrana-I"pad, 2017

Anrebpa: 8 Kiacc: TMIaKTHIECKHE MaTepHaibl: COOPHUK 3a71a4 M KOHTPOJIBHBIX padboT/
A.I''Mep3msak, B.b.ITononckuii, M.C.Sxup. — M :Benrana-I'pad, 2017.

Anrebpa: 8 kinacc: meronuueckoe nocooue/E.B.bymko, A.I'.Mep3nsak, B.b.IlomoHcknid,
M.C Sxup. — M :Benrana-I'pad, 2017.



15. Anre6pa: 9 knacc: yueOHUK Ui ydamuxcs 0011eo0pa3oBaTeNbHbIX YIPEKICHHH/
A.I''Mep3msak, B.b.Ilononckuit, M.C.Skup. — M :Benrana-I'pag, 2017.

16. Anre6pa: 9 knacce: AMIAKTUYECKUE MaTepUaibl: COOPHUK 33a4 U KOHTPOJIBHBIX paboT/
A.I''Mep3msak, B.b.Ilononckuit, M.C.Skup. — M :Benrana-I'pag, 2017.

17. Anrebpa: 9 xnacc: meroanueckoe mocoobue/E.B.bytko, A.I'.'Mepsnsk, B.b.ITononckuii,
M.C.Axup. — M :Benrana-I'pad, 2017.

18. 'eomeTpus: 7 kiacc: ya9eOHHK JJI yHamuxcs oomeoopa3oBaTenbHbIX Ko/ A.I.Mep3sik,
B.b.ITononckuit, M.C.fkup.- M:Benrana-I'pad,2017.

19. 'eometpus: 7 kitacc: TUAAKTUUECKUE MaTepUalibl: COOPHUK 3a/1a4 U KOHTPOJBHBIX padoT/
A.I''Mep3mnsx, B.b.Ilononckwuii, M.C.Sxup.- M:Benrana-I'pad,2017.

20. I'eometpusi: 7 knacc: pabouue terpaau Nel,2/ A.I'.Mep3mnsk, B.b.ITononckuit, M.C.Sxup.-
M:BenTtana-I"pad,2017.

21. T'eometpus: 7 xnacc: Meroauueckoe nmocooue/E.B.bynko, A.I'.Mepansk, B.b.Ilononckuii,
M.C.Axup.- M:Benrana-I'pad,2017.

22. T'eometpust: 8 Ki1acc: y4eOHUK TSl ydammxcst 00meoopa3oBaTenbHbIX mkon/ A.I'.Mep3msik,
B.b.ITononckuii, M.C.fkup.- M:Benrana-I'pad,2017.

23. T'eomeTpust: 8 Ki1acc: MUIAKTHYECKUE MaTEPHAIIBI: COOPHUK 3a7a4 U KOHTPOJIBHBIX paboT/
A.I''Mep3msx, B.b.Ilononckwuii, M.C.Sxup.- M:Benrana-I"pad,2013.

24. T'eometpust: 8 knacc: pabouue terpaau Nel,2/ A.I'.Mep3nsk, B.b.ITononckuit, M.C.Sxup.-
M:BenTana-I"pad,2013.

25. T'eometpus: 8 xnacc: Mmeroauueckoe nmocooue/E.B.bynko, A.I'.Mep3znsk, B.b.Ilononckuii,
M.C.Axup.- M:Benrana-I'pad,2013.

26. 'eometpust: 9 kitacc: y4eOHUK TSl ydammxcst 00meoopa3oBaTenbHbIX mkon/ A.I'.Mep3msik,
B.b.ITononckuii, M.C.fkup.- M:Benrana-I'pad,2014.

27.Teometpust: 9 Kitacc: MUIAKTHYECKUE MaTEPHAIIBI: COOPHUK 3a7a4 U KOHTPOJIBHBIX paboT/
A.I''Mep3msx, B.b.Ilononckwuii, M.C.Sxup.- M:Benrana-I"pad,2014.

28. I'eometpusi: 9 knacc: pabouue terpaau Nel,2/ A.I'.Mep3nsk, B.b.ITononckuit, M.C.Sxup.-
M:Bentana-I"pad,2014.

29. T'eometpus: 9 knacc: Mmeroauueckoe nmocooue/E.B.bynko, A.I'.Mepansk, B.b.Ilononckuii,
M.C.Axup.- M:Benrana-I'pad,2014.

Cnpagounbvie nocodus, HaAyUuHO-NONYAAPHAA U UCHMOPUYECKAs TUmMepamypa
1. baspun U,U,, ®pudyc E.A. Crapunnsie 3agaun. — M: [IpocBemenue, 1994.
2. TaBpuiioa T./l. 3anumarensHas mateMatuka : 5-11 knaccel. — Bonrorpaa: Yuurens,
2008.
3. Jlesutac I'.I'. Hecranpapthsie 3agauun o Mmarematuke. — M.: UJIEKCA, 2007
®apkoB A.B. Maremaruueckue oauMmmnuasl B mkoie: 5-11 kmacceel. — M.: Alipuc-Ilpecc,
2005.
5.http://www.kvant.info/ XKypnan «KBanT»
6.1Tuyyeun JI.@. 3a ctpanunamu yuyebnuka anreopsl. — M. : [IpocBemnienue, 2010
7.1 ycee B.A. Co0pHUK 3a1a4 110 TeomMeTpun:5-9 knaccel.-M:Onuke 21 Bek:Mup u o6pazo-
Banue,2005
8.Ilotia /{xc.Kak pemats 3agauy? — M.:IIpocsemienue, 1975.
9. llapvieun U.D.,Epeanorcuesa JI.H. Harnsgnas reomerpusi. — M.:MHUPOC, 1995.

Ileuammnuie nocoous
1. TabGauup! 10 MaTEMATUKE IS 5-6 KIIACCOB.
2.Tabauupl o anredpe uIst 7-9 KI1accos.



3. TabGnuibl Mo reoMeTpun It 7-9 Ki1accoB
4.IlopTpeThl BHIAAIOIIUXCS ACSITENICH MATEMAaTHKU.

Hugpopmayuonnsie cpeocmea

1. «KapMman juist yautenst MmaTeMaTuku» http://karmanform.ucoz.ru.

2. 5l uny Ha ypoKk MaTeMaTuKu (MeToaudeckue pazpadotku): www.festival. sepember.ru

3.®IIUOP http://www.fcior.edu.ru m EK IIOP http://school-collection.edu.ru.

4.CVYII (coBpeMEHHBIN YIUTEIBCKUN TTOPTAIT)
http://easyen.ru/?_openstat=0KTQsNCS50Lst0YHRgdGLOLvQutCwOzs7

5.3aByu4. Mo Meroanueckas 6ubmmoreka http:// www.zavuch.info/methodlib/5/

6. YpOoKHu — KOHCTIEKTBI Www.pedsovet.ru

7.Jl0Chbe MIKOJIBHOTO YYUTENSI MaTEMaTUKHU

http://www.mathvaz.ru/docie.php?action=articles&catalog id=3&cat id=8

Texnuueckue cpeocmea o0yuenusn
1. KommseroTep.
2. MynbTUMeIanpoeKkTop.

3. DkpaH.
Yueono-npakmuueckoe u yueono-nabopamopmnoe ooopyoosanue
1. Jlocka MarHuTHasi C KOOPJIMHATHON CETKOM.
2. Habop nudp, 6ykB, 3HaKOB JIsI CPETHEH IIKOJIBI.
3. HabGopwel «Yactu nenoro Ha kpyre». «lIpocteie apoom».
4. Habopsl reoMeTpUYECKHX Tell.
5. KommiekT 4epT&XHbIX HHCTPYMEHTOB ( KJIACCHBIX): IMHEWKA, TPAHCIIOPTHUD,

yronsunk(30°u60%), yearonux(45°, 45%), yupxye.


http://karmanform.ucoz.ru/
http://www.festival.1sepember.ru/
http://www.fcior.edu.ru/
http://school-collection.edu.ru/
http://easyen.ru/?_openstat=0KTQsNC50Lst0YHRgdGL0LvQutCwOzs7
http://www.zavuch.info/methodlib/5/
http://www.pedsovet.ru/
http://www.mathvaz.ru/docie.php?action=articles&catalog_id=3&cat_id=8
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