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IHosicHUTEJIBbHAA 3AIIMCKA

PabGouass mnporpamma 10 MaremaTHKe cocTaBieHa Ha ocHoBe DenepanbHol
o0pa3oBaTenpbHON MpOrpaMMbl OCHOBHOTO 001iero oOpazoBaHusi, DeaepanbHOTO
rocyJapCTBEHHOTO 00pa30BaTEIbLHOTO CTaHAAapTa OCHOBHOIO 0O0IIEero oOpa3zoBaHus,
IIPUMEPHOM MTPOTPAaMMBI 10 MATEMATUKE U aBTOpcKoU nporpammbl A.I'. Mep3nska, B.b.
[Tononckoro, M.C. Skup, E. B. by1ko.

Jlannas pabouast mporpaMMa OpUEHTHPOBAHA Ha ydamuxcs 5-9 KI1accoB U peain3yeTcs
Ha OCHOBE CIIEYIOIIUX JOKYMEHTOB:

- CTaHJapTa OCHOBHOTO 001Iero 00pa3oBaHus IO MAaTEMATHKE;

- OOIT O0O0.

- MporpaMMbl IO Kypcy MaTreMmMaThkud 5—9 KiaccoB, CO3/JaHHOM Ha OCHOBE €IUHOM
KOHIIETIIMK TpPEenojiaBaHus MaTeMaTUKU B CpeIHEH IiKoje, pa3padotaHHor A.T.
Mepsnsikom, B.b. [Tononckum, M.C. Slkupom — aBTOpamMu y4eOHUKOB, BKIIFOUEHHBIX B
CUCTEMY «AJITOPUTM YCIIEXA»;

[Iporpamma  cooTBeTCTByeT yueOHUKY «Marematukay g 95-9  KiaccoB
oOpazoBarenbHbIX yupexaenuit /A.I. Mepsnsk, B.b. [lononckuii, M.C. Sxup, E.B.
bynko. — M. : Benrtana-I'pad,2017 1.

[Iporpamma 10 MaTeMaTHKe COCTaBjlieHa Ha OCHOBe @DyHAaAMEHTabHOIO spa
cojepkaHusi oOimero oOpa3oBaHusi, TpeOOBaHUN K  pe3yJibTaTaM  OCBOCHUS
00pa3oBaTeIbHONM MpPOrpaMMbl OCHOBHOTO OOIIEro 0Opa3oBaHMs, MPEJICTABICHHBIX B
dbenepaabHOM roCy1apCTBEHHOM CTaHAapTe OCHOBHOI'O OOIET0 00pa30oBaHUs ¢ YUETOM
npeeMcTBeHHOCTH ¢ [lpumepHbIMM MporpaMMaMH JiJIi  Ha4dajJbHOTO  OONIEro
oOpa3oBaHus 0 MaTeMaTuke. B Hell Takke yYUTHIBAIOTCA AOMHUHUPYIOUIUME HACH U
nosioxkeHust [Iporpammbl pa3BuTHsi W (QOPMUPOBAHUS YHUBEPCATBHBIX YUYEOHBIX
JNEUCTBUN  JUIi  OCHOBHOrO oOmiero oOpa3oBaHHs, KOTOpBIE  OO0ECIEeUYnBaIOT
dbopMupoBaHHE POCCUMCKON Ipak 1aHCKOW UACHTUYHOCTH, KOMMYHUKATUBHBIX Ka4eCTB
JUYHOCTH, M CHOCOOCTBYIOT (DOPMHPOBAHUIO KIFOUEBOM KOMIIETCHIIUU — YMEHUIO
VUUMBCA.

Kypc wmarematuku 5-9 kiaccoB siBisercs (yHIaMEHTOM [UJIi MaTEMaTHYECKOTO
00pa3oBaHUsI U Pa3BUTHS IMIKOJILHUKOB, JOMUHHUPYIONIEH (QYHKIIMEH MPU €r0 U3yYEeHUHU
B 3TOM BO3pacTe SBJSCTCS MHTEIUICKTyalbHOE pa3BuTHe ydamuxcs. Kypc moctpoeH Ha
B3BCILICHHOM COOTHOIIICHUM HOBBIX M PaHEE YCBOCHHBIX 3HAHMM, 00s3aTEIbHBIX U
JOTIOJIHUTENIBHBIX TE€M i1 M3Yy4YeHHUs, a TakKKe YUYUTHIBAET BO3PACTHBICE W
WHIMBUIYyaJIbHbIe OCOOCHHOCTH YCBOCHUS 3HAHUN yUYaAIITUMUCS.

[IpakTHyeckas 3Ha4UMOCTh IIKOJIBHOTO Kypca reoMeTpuu /-9 KIacCoOB COCTOUT B TOM,
YTO TIPEAMETOM €€ U3YUEHUS SBJISAIOTCS TPOCTPAHCTBEHHBIE (POPMBI M KOJTUYECTBCHHBIC
OTHOIIIEHUS peaTbHOTO MHUpa. B COBpeMEeHHOM OO0IIIeCTBE MaTeMaTH4eCKast OITOTOBKA
HE0OXoaMMa KaXJOMY YE€JIOBEKYy, TaK KaK MaTeMaTHKa MPUCYTCTBYET BO BCEX cdepax
YEJIOBEUYECKOU JIESITETbHOCTH.

MaremaTuka SIBIS€TCS OJHUM K3 ONOPHBIX IIKOJBHBIX HpeameToB. ['eomeTpuueckue
3HAHUS U YMEHUS HEOOXOUMBI JIJIsi U3yUCHUS IPYTUX ITKOJBHBIX JUCIUIUIHH ((PU3MKa,
reorpadus, Xumus, THGOpMAaTUKa U JIp.).

OnHolt W3 OCHOBHBIX IIeJ€H M3y4YeHUSI T€OMETPHUH SIBJISETCS Pa3BUTHE MBIILICHUS,



npexae Bcero (GopMuUpoBaHHE aOCTPAaKTHOTO MbIILIeHUs. B mporecce u3ydeHus
reoMeTpur OPMUPYIOTCS JIOTHUIECKOE U aITOPUTMUIECKOE MBIIINICHHUE, a TAK)KE TaKUE
KaueCTBa MBIIUICHUS, KaK CUJIa U TUOKOCTh, KOHCTPYKTUBHOCTh U KPUTUYHOCTH. JIJist
aJanTay B COBPEeMEHHOM HH(GOPMAIIMOHHOM OOIIECTBE BaKHBIM (DAKTOPOM SIBIISICTCS
dbopMHUpOBaHNE MATEMATHYECKOTO CTHIISI MBIIIICHHUS, BKIIOYAIOMIECTO B C€0sT HHTYKITHIO
U JCIYKIHIO, 0000IEHNE W KOHKPETH3aIllUI0, aHaM3 W CUHTE3, KIAacCU(UKAIUIO U
CUCTEMaTH3AINIO0, a0CTparupoOBaHNUE U aHAJIOTHIO.

OO0y4eHue reoMeTpun JaéT BO3MOXKHOCTH IIKOJIbHUKAM HAYyUYHUThCS TIAHUPOBATh CBOIO
JNESATEIbHOCTh, KPUTHYECKU OILICHUBATh €€, MPUHUMATh CaMOCTOATEJbHBIC PEIICHUS,
OTCTauBaTh CBOM B3TJISAJIBI U YOCKICHHUS.

B nporecce n3yueHus TEOMETPUN MIKOJIBHUKUA YYaTCsl M3JIaraTh CBOM MBICIH SICHO U
HCUYEPIBIBAIOINIEC, IPHOOPETAIOT HABBIKM YETKOTO BBIMOJHEHUS MAaTeMaTHYECKHX
3alUCEeH, IPU ATOM HMCHOJIb30BAHUE MATEMaTHYECKOIrO S3bIKa ITO3BOJISIET Pa3BUBATh Y
YYaIlUXCsl TPAMOTHYIO YCTHYIO U TUCBMEHHYIO PEYb.

3HAKOMCTBO C HMCTOPHUEM pa3BUTHUS TE€OMETPUM KaK HAyKd (POPMHUPYET Yy ydalIUXCs
MPEJICTABIICHUS O TEOMETPUHU KaK YaCTH OOIIECYETIOBEYECKON KYJIbTYPHI.

3HAYNTEIIPHOE BHUMAHHUE B M3JI0KECHUU TEOPETUUYECKOTO MaTepualia Kypca yIeNsaeTcs
€ro MOTHBAIIMM, PACKPBITHIO CYTH OCHOBHBIX MOHSTUN, uaeu, meromgoB. OOydeHue
MIOCTPOCHO Ha 0a3e TEOpUM pa3BUBAIOIIETO OOYYEHHUS, UYTO JIOCTUTaeTCs OCO-
OCHHOCTSAMH H3JI0KEHUSI TEOPETUUECKOr0 MaTepuaia U YNpaKHEHUSIMHU Ha CpaBHEHHUE,
aHajuM3,  BBIJACICHUE  TIJIABHOTO,  YCTAHOBJICHHE  CBs3eH,  KiaccH(UKAIHUIO,
JI0Ka3aTeIbCTBO, 0000meHne ©  cucreMmarusamuio. (Ocob00  aKIEHTHUPYIOTCS
COJZIEp/KATEIIbHOE PACKPBhITUE MATEMAaTHYECKUX TMOHATHUWA, TOJKOBAHUE CYIIHOCTH
MaTeMaTHYCCKUX METOJOB M 00JacTH UX NMPUMEHEHHUS, JIEMOHCTpAIs BO3MOKHOCTEH
IMPUMEHECHHS TEOPETUUCCKUX 3HAHUM JUIS PEIICHUS Pa3HOOOPA3HbBIX 3aJ1a4 IMPUKIIATHOTO
xapaktepa. Oco3HaHHMe OOIIEro, CYyIIECTBEHHOTO SBISETCS OCHOBHOM 0a3zoi s
pelieHus ynpaXHEeHWil. BaXHO NpUBOAWUTH JETANBbHBIE TMOSICHEHUS K PEIICHUIO
TUMOBBIX YIPAKHEHUN. DTUM PACKPBIBAETCS CYyTh METOA, MIPETIAraeTCsl allrOPUTM WIIH
ABPUCTUYECKAs CXEMa PELICHUS YIIPAXKHEHUHN OMPEICIEHHOTO TUTIA.

ean kypca:

N3yyeHne maTeMaTHKH B OCHOBHOM IIIKOJIE HAIIPABJIICHO Ha JOCTHUXEHHE CJICAYIOUIHUX
Leneu:

1) B HanpaBJIeHNH JTUYHOCTHOIO Pa3BUTHS

Pa3BUTHE JOTMYECKOTO U KPUTHUUECKOTO MBILUIEHUS, KYJIbTYpbl peUd, CIOCOOHOCTH K
YMCTBEHHOMY 3KCIIEPUMEHTY;

dbopMHpOBaHHE VY YyYallUXCS HWHTEJUIEKTYaJbHOM YECTHOCTH U OOBEKTUBHOCTH,
CIIOCOOHOCTH K TPEOJIOJICHUIO MBICIUTEIBHBIX CTEPEOTUIIOB, BBITEKAIOIIUX U3
OOBIZICHHOTO OIBITA;

BOCIIMTAHWE KAueCTB JIMYHOCTH, OOECMEUYHBAIONIMX COLMAIBHYI0 MOOMIBHOCTD,
CIIOCOOHOCTh MPUHUMATh CAMOCTOSITETIbHBIE PEILICHUS;

(dbopMUpOBaHNE KAYECTB MBILIUICHUS, HEOOXOJUMBIX JJISl a/JalTaldd B COBPEMEHHOM
nH()OPMAITMOHHOM OOIIIECTBE;



pa3BUTHE HWHTEpPEca K MaTeMaTHYeCKOMY TBOPYECTBY M  MaTeMaTHYECKUX
CIIOCOOHOCTE;

2) B MeTanpeIMeTHOM HaNpaBJIeHUn

dbopMHpOBaHUE TPEACTABICHUNA O MaTeMaTUKe KaK dYacTH OOIIEYeIOBEYECKOM
KyJbTYpbl, O 3HAYMMOCTH MAaTEMAaTHUKA B Pa3BUTHUU [HUBWIM3AIMA U COBPEMEHHOTO
0OIIIEeCTBA;

pa3BUTHE TIPEJACTABICHUA O MaTeMaTHKE KakK (popMe ONMUCAHUS M METOJIC ITO3HAHHMSI
JNCHCTBUTEIBLHOCTH, CO3JaHUE YCJIOBHH JIJIi MPUOOPETCHHS IEPBOHAYAIBHOIO OITBITa
MaTEMaTHICCKOTO MOJICIIMPOBAHUS;

dbopMHpOBaHHE OOIIHUX CIIOCOOOB MHTCIUICKTYAIbHOM IEITEIIbHOCTH, XapaKTePHBIX JIS
MaTEMaTUKH W SBIISIOIIMXCS OCHOBOH ITO3HABATCIBHOW KYJBTYPBI, 3HAYMMOW JIJIS
Pa3IMYHBIX chep YeJIOBCUCCKOU JIeSITCIIbHOCTH;

3) B IpeAMEeTHOM HANPABJICHUU

OBJaJICHUE MATEMATHYECKUMHM 3HAHUSIMU U YMCHUSIMH, HEOOXOJIUMBIMH  JIJIsI
MPOAOJKEHUST OOy4YeHUs B CTapiied IIKOJE WM HHBIX 00IIe00pa3oBaTEIbHbIX
YUPEXKICHUSIX, U3YUCHUST CMEXKHBIX JUCHUIUINH, IPUMEHEHUS B TOBCEHEBHOM KU3HU;
co3nanue pyHAaMEHTa JIJIi MaTeMaTUYeCKOro pa3BUTHUsA, (POPMUPOBAHUS MEXaHU3MOB
MBIIUICHUS, XapaKTePHBIX JIJI1 MAaTEMAaTUYECKOUN NeSITETbHOCTH.

[TpakTHdeckast 3HAYMMOCTh IIIKOJBLHOTO Kypca MaTeMaTHKH 5-9 KJIacCOB COCTOHT B TOM,
YTO MPEIMETOM € U3yUeHUs SBIIIOTCS MPOCTPAHCTBECHHBIC (DOPMBI U KOJIMYCCTBEHHBIC
OTHOIIICHUS peajbHOro MHpa. B COBpeMEHHOM MHpe MaTeMaTHYecKas IOJrOTOBKA
HeoOXouMa KaXXJI0My YeJIOBEKY, TaKk KaKk MaTeMaTHKa MPHUCYTCTBYET BO BceX cdepax
YEJI0BEYECKOU IEATEIBHOCTH.
MatemaTHKa SBJISICTCS OJHUM M3 OMOPHBIX INKOJIBHBIX MPEAMETOB. MareMaTHYeCKHe
3HaHWS W YMEHHUS HEOOXOJWMBI I HW3Y4YeHHUS anreOpbl U TCOMETPHH B CTapIIuX
KJIaccax, a TakKe JJI1 U3YYCHUS CMEKHBIX JTUCITUTUIHH.
OnHOW M3 OCHOBHBIX IICJIeH HM3Y4YeHHUS MAaTEMAaTHKH SIBJIISICTCS Pa3BUTHE MBIILICHUS,
npexJie Bcero popMupoBaHusi aOCTPAKTHOTO MBITUICHHUS.
B mpomecce wu3yueHHss MaTeMaTHKH Takke (OPMHUPYIOTCS M TaKhe KadecTBa
MBIIUICHAS, KaK CHJIa i THOKOCTh, KOHCTPYKTUBHOCTDh U KPUTHIHOCTD.
B nporiecce n3ydeHuss MaTeMaTHKHA YICHUKH 5-9 K1acCOB ydaTcs M3JlaraTb CBOM MBICITH
SICHO M HMCUEPIBIBAIOIIE, MPUOOPETAIOT HABBIKM YETKOIO M I'PAMOTHOTO BBITIOJHCHHS
MaTEeMaTHYECKUX 3aIllMCei, MPH OSTOM HKCIOJIb30BAaHHE MAaTEMaTHYECKOrO sI3bIKa
MO3BOJISCT Pa3BUBATh Y yUAIIMXCs IPAMOTHYIO YCTHYIO U ITMCBMEHHYIO PEUb.
3HAaKOMCTBO C HCTOPHEH pa3BHTHsS MaTEMaTHKH KaK HayKH (OPMHUPYET Yy ydaluxcs
NPECTABICHHUS O MATEMaTHKE KaK YaCcTH OOIICYEIIOBEYCCKOMN KYIbTYPHI.
3HAYUTEIIbHOC BHUMAaHHE B W3JI0KEHUH TEOPETHYECKOr0 MaTepuaja Kypca yaeseTcs
€ro MOTHBAIIMH, PACKPBITHUIO CyTH OCHOBHBIX TOHSATHH, Hael, MeToaoB. OOyucHHE
MOCTPOCHO Ha 0a3e TEOPUM PA3BUBAIOMICTO OOYYEHHUS, YTO JIOCTHTACTCS
OCOOCHHOCTSIMH HW3JIOKEHUS TEOPETHYECKOr0 MaTepuaia | YNPaKHCHUSIMH Ha
CpaBHCHHE, aHaJIM3, BBIICIICHHE TJIABHOTO, YCTAaHOBJICHHE CBS3CH, KiIacCHU(HKAIHIO,
00o0menne u cucremaruzanuio. Oco00 aKIEHTUPYETCS COAEP)KATETLHOE PACKPHITHE
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MaTEeMAaTHYECKUX TOHSATUH, TOJKOBAHHWE CYIIHOCTH MaTEeMaTHYEeCKHX METOJOB U
o0JacTu UX MPUMEHEHUs, JEMOHCTPAlLKs BO3MOXHOCTEH MPUMEHEHHUsI TeOPETUUYECKUX
3HAHUU JJIS PELICHUs 33/1a4 MPUKIAAHOTO XapakTepa, HapuMep, PEIIeHNEe TeKCTOBBIX
3aja4, JCHE)KHbIE W TMPOLIEHTHBIE PAacueThl, YMEHHE IOJIb30BATHCA KOJIMUYECTBEHHOM
uH(poOpMale, IpeICTaBICHHON B pa3iMYHbIX (QopMax, YMEHHE «UYUTAaTh» Tpaduki.
Oco3Hanne O0OIIero, CYIIECTBEHHOTO SIBIISIETCS OCHOBHOM 0a30il A pelieHus
ynopaxHeHu. BakHO NpPUBOAMTH JEeTalbHBIE TMOSCHEHUS K PEIICHUI0 THUIOBBIX
YOPaXKHEHUNH. DTUM pacKpbIBae€TCs CyTh METO/1a, OAX0/1a, IPEAJIaracTCsl aITOPUTM UITU
IBPHUCTUYECKAS CXEMa PEIICHUs YIIPAKHEHUN OMPEeIEHHOTO TUTIA.

C ToukHM 3peHUs BOCHHTAHUSA TBOPUYECKOH IJMYHOCTH, OCOOEHHO Ba)XHO, YTOOBI B
CTPYKTYpPY MBIIUICHHS YYalIUXCs, KpPOME aJTOPUTMHUYECKUX YMEHHHA W HaBBIKOB,
KOTOpBIe CPOPMYJIUPOBAHBI B CTaHAAPTHBIX MpaBWiIaxX, (OPMYyJIax U aJrOpUTMax
JEMCTBUI, BOIUIM 3BPUCTUUYECKUE MPUEMBI KaK OOIIET0, TaK M KOHKPETHOTO XapakTepa.
Oty npuéMbl, B YaCTHOCTH, (HOPMHUPYIOTCS MPH TOUCKE DELICHUS 3a7ad BBICIIAX
YpOBHEH cIOXKHOCTU. /[l aganTanuyd B COBpPEMEHHOM WH(GOPMAIMOHHOM OOIIECTBE
BaXHBIM (DAaKTOPOM SIBIISIETCS (POPMHUPOBAHUE MATEMATHUYECKOTO CTHUJIS MBIILUICHHS,
BKJIFOYArOUIee B c€0s1 MHAYKUUIO U IEAYKINI0, 0000IIEHNE U KOHKPETU3ALNIO, aHAIU3 U
CUHTE3, KJIacCU(UKAIMIO I CHCTEMATH3aIUI0, abCTparnpoBaHue U aHAJIOTHIO.
OOyyenne mareMaTUku JAET BO3MOXKHOCTH IIKOJIHHHKAM HAYYUTHCS IUTAHUPOBATH
CBOIO JCSTENbHOCTh, KPUTUYECKH OIICHMBATh CBOIO JIEATEIHHOCTh, MPHHUMATH
CaMOCTOSITENIbHBIE PEIICHUS, OTCTauBaTh CBOM B3IJIAbl U YOCXKICHUS.

3HaKOMCTBO C UCTOpHEH pPa3BUTHS MAaTEMAaTUKU KaK HAyKd (POPMUPYET y ydalluxcs
IPEICTaBICHUS O MATEMAaTUKE KaK YaCTH OOIIEUEI0BEYECKON KYIbTYPHI.

3HaYUTENIbHOE BHUMaHUE B U3JIOKEHUU TEOPETUUYECKOT0 MaTepuaia Kypca yaensercs
€ro MOTHBAILIUM, PACKPBITHUIO CYyTH OCHOBHBIX MOHATUH, Haed, meTonoB. OOyueHHe
IOCTPOEHO Ha 0a3e TEOpUM pa3BUBAIOLIETO OOY4YEHMs, YTO JOCTUTaeTCs
OCOOCHHOCTSIMH HW3JIOKEHUSI TEOPETHYECKOTO0 MaTepuana | YNPaKHCHUSIMH Ha
CpaBHEHHE, aHAJIW3, BBIIEJICHHE TJaBHOTO, YCTAaHOBIEHHE CBS3EH, KiIacCHU(UKAIMIO,
00001enne u cucrtemaruzanno. Oco00 aKLEHTHPYETCS COAEPKATEIbHOE PACKPHITUE
MaTEeMaTHUYeCKUX TIOHATHUH, TOJKOBaHHWE CYIIHOCTH MAaTeMaTHYeCKUX METOJIOB H
o0JacTh WX MPUMEHEHUs, JEMOHCTPAIMs BO3MOXHOCTEH MPUMEHEHHUST TEOPETUIECKHIX
3HAHUU JJIS PEIIeHUs 3a/1a4 MPUKIAAHOTO XapakTepa, HalpuMep, PEIIeHne TeKCTOBBIX
3aja4, JEHEKHbIE W TPOILIEHTHBIC PAacueThl, YMEHHE IOJIb30BAThCA KOJIMYECTBEHHOM
uH(popMaIel, TPEICTaBICHHON B Pa3IUYHbIX (OpMaxX, YMEHUE «YUTaTh» Tpaduxwu.
Oco3HaHue OOIIEro, CYIIECTBEHHOTO SBIISIETCS OCHOBHOW 0a30i Il perieHus
yhnpaxHeHnid. BaxHO NpPUBOIUTH JCTANbHBIC TMOSICHEHUS K PEHICHUI0 THUITOBBIX
yOpaKHEHUH. DTUM pacKpbIBaeTcsl CyTh METO/1a, MOJAX0a, IpearaeTcsi alrOPUTM WU
ABPUCTUYECKAS CXEMa PEIleHUs YIIPAKHEHUN ONpeesIEHHOTO TUTIA.

OO0mas xapakTepucTUKAa Kypca MaTeMaTHKH B 5-9 kiaccax
ConepxaHnue maremaTHdeckoro oOpaszoBaHusl B 5-9 kiaccax MpeACTaBICHO B BUIE

CIEAYIOUIUX COAEPKATEIBbHBIX Pa3leiioB: «Apupmemuxa», «ducnosevie u dyKkeennwle
8bIPAIICEHUS. Ypasuenua», «l'eomempuueckue  uzypol. H3mepenue



2eoMempuyecKux  GeIUUUH»,  «INeMeHmbl  CMAMUCMUKU,  6EPOAMHOCHIU.
Komounamopnwte 3a0auu», «Mamemamuxa 6 UCHMOPUYUECKOM  DPA3GUMUUY.
«Anzeopay, «Hucnosvie mnodxcecmeay, «Dynkyuu», «InemeHmvl NPUKIAOHOU
Mamemamukuy, «Anzedopa 6 ucmopuuecKkom pazeumuu,

Conepxxanue pasnena «Apugpmemuka» CIyXUT 0a30U sl NaTbHEHIIETO W3YYCHUS
YYAIUMHUCS MaTeMAaTHMKH M CMEXHBIX JUCHUIUIMH, CHOCOOCTBYET pPAa3BUTHIO
BBIUUCIUTENLHON KyJIbTYpPhl M JIOTUYECKOTO MBINUICHHUS, (OPMUPOBAHUIO yMEHHS
MOJIb30BaThCSl QITOPUTMAMH, a TakXKe NPUOOPETECHUI0 NPAKTUYECKUX HABBIKOB,
HEOOXOUMBIX B TOBCEIHEBHOM >KM3HU. Pa3BuUTHE TOHATHUS O 4YHCIE CBA3aHO C
U3YYCHUEM PAIlMOHATILHBIX YHCEI: HATYPAJIbHBIX YHCEI, OOBIKHOBEHHBIX U JECATUYHBIX
Ipo0OeH, MOJOKUTENBHBIX U OTPULIATEILHBIX YUCE.

Conepxanue pasznena «YHucnosvle u OykeeHHble GbIPAIHCEHUA. YDPaGHEHUR
(GopMupyeT 3HaHHA O MareMaTudyeckoM s3blke. CyIllecTBEHHass poJib IMPU ITOM
OTBOJIUTCA OBJIAJICHUIO (hOpPMaJIbHBIM anmnaparoM OyKBEHHOro McyucieHus. M3yuenue
Marepuana crnocoOCTByeT (POPMUPOBAHUIO y yYAIIMXCAd MaTeMAaTHYECKOro armapara
pelieHus 3aa4 ¢ MOMOIIbI0 YPaBHEHHIA.

Conepxanue pasnena «l'eomempuueckue pueypvl. Himepenus zeomempuueckux
genuuun» GOPMUPYET y yUAIIUXCS MOHATUS T€OMETPUUYECKHUX (PUTYpP HA MIIOCKOCTH U B
MPOCTPAHCTBE, 3aKJIAJbIBAET OCHOBBI (OPMUPOBAHUS TEOMETPUUECKON «peum»,
pa3BUBAET NPOCTPAHCTBEHHOE BOOOPaXKEHHUE U JIOTUYECKOE MBIILICHHUE.

Conepxxanue pasnena «nemMenmsl cmamucmuku, eepoamuocmu. Komounamopnule
3a0ayuy» - 00sA3aTENIbHBI KOMIIOHEHT MIKOJBHOTO OOpa30BaHUsl, YCHJIMBAIOIIMHA €ro
NPUKIIAJTHOE U MPAKTHUYECKOE 3HAaYeHHE. DTOT MaTepuan HeoOXOIuM, MPEXkIE BCEro,
g QopMUpoOBaHUS |y  yyalmuxcs (YHKUMOHAJIBHOM TIpaMOTHOCTH, YMEHMS
BOCIIPUHUMATh M KPUTHUECKH AHAJIU3UPOBATh HHQPOpPMAIMIO, MPEICTABICHHYIO B
pa3nuuHbiX (opMax, MOHMMATh BEPOATHOCTHBIM XapakTep MHOTMX pPEaJbHBIX
3aBUCHUMOCTEM, ITPOU3BOJNUTHh IIPOCTEUIINE BEPOATHOCTHBIE pAacu€Thl. 3yueHne ocHOB
KOMOMHATOPUKM PpPAa3BUBAET HABBIKM OpraHU3aluy Iepedopa M Mojcy€éTa uucia
BapUMaHTOB, B TOM YHCJI€ B MPUKIAIHBIX 3aJadax. 3JHAKOMCTBO C OCHOBaMHU TEOPUHU
rpadoB co3ga€T MaTeMaTHYeCKUd (PyHIaMeHT I (OpMUPOBaHUS KOMIIETCHLIMI B
oOnactu MHPOpPMATUKK W LUPPOBBIX TexHOJoruid. IlpW H3ydeHHHM CTaTUCTHUKUA H
BEPOSITHOCTA OOOTAIAIOTCS MPEACTABICHUSI OO0YYaIOIIMXCS O COBPEMEHHOM KapTHUHE
MHpa U METOJaxX €ro uccieaoBaHus, GopMupyercs NOHMMAaHUE POJU CTATUCTUKH Kak
UCTOYHMKA COLMAJIbHO 3HAYUMOM HMH(OpPMALMM W  3aKJIAJbIBAIOTCS  OCHOBBI
BEPOSITHOCTHOI'O MBIIIIEHUSI. B COOTBETCTBMM C JAHHBIMM LEJISMH BBIJECICHBI
CIelyIOluE CcoJepKaTelbHO-MeToanueckue JmHun: «lIpencraBieHne HaHHBIX U
omucareibHasl ~ CTaTUCTUKa», «BeposTHOCTB», «DlIeMeHThl KOMOWHATOPUKNY,
«BBenenue B Teoputo rpadoB»

Paznen «Mamemamuxka 6 ucmopuueckom pazeumuw) TpPEIHA3HAYCH IS
(dbopMHpOBaHUS NMPEACTABICHUI O MATEMAaTHKE KaK YacTH YeJIOBEYECKOM KyJIbTYyphI, s
oOIIero pa3BUTHUA UIKOJIBHUKOB, MJisi CO3JAaHHS KYJBTYPHO-UCTOPUUYECKOW Cpelbl
oOyuyenusi. Ha Hero He BbAeNAeTCS CHEIUANIbHBIX YpPOKOB, YCBOEHHUE €ro He
KOHTPOJUPYETCS, HO COAEpKAHUE ITOrO pazjena OpraHuyHO MPUCYTCTBYET B yUeOHOM



npolecce Kak CBOEro poja TyMaHUTapHbId (OH MpU pacCMOTPEHUU MNPOOJIEMATUKHU
OCHOBHOTO COJACPKaHHs MATEMaTHYECKOTO0 00pa30BaHusl.

Copepxanne pasnena «Aazedpa» crnocoOCTBYeT (QOPMHUPOBAHUIO Y  yUAIIUXCS
MaTeMaTUYeCKOro amnmapara JUuisl pelieHHs 3aJad M3 Pa3HbIX pa3/iesioB MaTeMaTHKH,
CMEXHBIX MPEIMETOB, OKpPYXalollel peambHOCTH. SI3bIK anreOphl MOTYEPKUBACT
3HAYEHHE MATEMaTUKH KaK s3blKa i1 IOCTPOCHHS MATeMAaTHYECKUMX MOJeel
MPOLIECCOB U SIBJICHUN peabHOro Mupa. B 3amaun m3ydeHus anreOpbl BXOIAT TAKKe
pPa3BUTHE AITOPUTMUYECKOTO MBIIICHUS, HEOOXOAMMOTr0, B YaCTHOCTH, /I OCBOCHUS
Kypca HWHPOPMATHUKH, OBJAJCHUE  HaBbIKAMU  JCAYKTHBHBIX  PacCY>KICHUMU.
[IpeoOpazoBaHne CHUMBOJBHBIX (OPM BHOCHUT cleUU(PUUECKUd BKJIAJ B pa3BUTHE
BOOOpaXKEHUSI y4allluXCsl, MX CIOCOOHOCTEH K MaTeMaTH4eckoMy TBOpYecTBy. B
OCHOBHOHM IIKOJIE MaTepuan TPYIIHUPYETCS BOKPYT PAlMOHAIBHBIX BBIPAXKEHUN, a
BOIIPOCHI, CBS3aHHBIE C MUPPALHUOHAIBHBIMA BBIPAKECHUSIMH, C TPUTOHOMETPUUYECKUMU
(yHKUMSIMH U TpeoOpa3oBaHUAMM, BXOJSAT B COJEpKaHHE Kypca MaTEMaTUKH Ha
cTapilel CTyneH! 00y4eHHUs B LIKOJIE.

Paznen «Hucnoevie mnoxncecmea) HalleleH Ha MAaTEMAaTUYECKOE Pa3BUTHE YUaIIUXCH,
(opMHpOBaHUE Y HUX TOYHO, CKATO U SICHO M3JIaraTh MBICIU B YCTHON M MHCbMEHHOU
peun.

Conepxxanue pazgena «@yukyuw» HAUEICHO HA IMOJIYYEHUE IIKOJbHUKAMHU
KOHKPETHBIX 3HAHMM O (YHKIMM Kak BaKHEHIIEW MaTeMaTH4ecKOW MOJENIH IS
OMHCaHUsl U MCCIEAOBaHUS pa3HOOOpa3HBbIX MpoleccoB. M3yueHue 3Toro marepuana
CHOCOOCTBYET pAa3BUTUIO y Y4YalIUXCAd YMEHHUS HCIIOJIb30BATh PpA3JIUYHbIE SI3BIKU
MaTeMaTUKH  (CJIOBECHBIM, CHUMBOJIMYECKUM, Trpaduyeckuii), BHOCHUT BKJIaJI B
dbopMHpoOBaHUE TPEACTABICHUM O PO MATEMAaTUKU B Pa3BUTHUU LUBWIM3AIUU U
KYJBTYPBI.

Conepxxanue pasznena «InemeHmovl NPUKIAOHOU MAMEMAMUKU» PACKPHIBAIOT
MPUKIAAHOE U MPAKTUYECKOE 3HAUCHHS] MaTEMaTUKU B COBPEMEHHOM Mupe. Marepuan
croco0cTByeT (POPMHUPOBAHUIO YMEHHUS NMPEACTABIATh U aHAIU3UPOBATH HHPOPMALIUIO.
Paznen «Anzeopa ¢ ucmopuueckom pazeumuuy npeaHazHadaetcs s GOpMUPOBAHUS
MPEACTABICHUM O MaTEeMaTHKEe KaK YacTH 4YEeJOBEYECKOW KyJbTYphl, AJIA OOLIEro
Pa3BUTHS IIKOJBHUKOB, CO3/IaHUSI KYJIbTYPHO- HCTOPUYECKON Cpesibl OOyUEHHUS.

Lenw conepxanus pazgena «I' eomempus» — pa3BUTh y ydalllUXCsl MPOCTPAHCTBEHHOE
BOOOpaXE€HUE U JIOTUYECKOE MBIIUICHHE MYTEM CUCTEMATHYECKOTO M3Y4YEHUs CBOWCTB
reOMEeTPUUYECKUX (PUTyp Ha MIIOCKOCTU U B MPOCTPAHCTBE U MPUMEHEHUS 3TUX CBOMCTB
IIPU PELICHNUH 337a4 BBIUACIUTEIBHOTO U KOHCTPYKTUBHOTO Xxapakrepa. CyliecTBeHHas
pOJIb TPU 3TOM OTBOJUTCA Pa3BUTHUIO TE€OMETPUYECKON WHTyunuu. CoueraHue
HaIJSITHOCTH CO  CTPOTOCTBIO SIBJIIETCS HEOTHEMIIEMOW YacThbl0 T'€OMETPUUYECKUX
3HaHWi. Marepuan, oTHocsmmiics k Onokam «KoopauHatel» U «BekTopsl», B
3HAYUTENIbHON CTENeHH HeceT B ce0e MEXIpeIMETHbIe 3HaHUS, KOTOpbhIE HaXOIAT
OpUMEHEHUE KaK B Pa3IUYHbIX MATEMaTHYECKUX AMCIMIUIMHAX, TaK U B CMEXHbBIX

npeaMerax.
ConepxaHue Kypca reoMeTpuud B 7-9 kjaccax MpEeACTaBICHO B BHUJAE CIEAYIOLIUX
coJlepKaTeNIbHbIX  Pa3/IeloB: «l'eomempuueckue  uzypory, «HM3mepenue
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UCMOPUYECKOM DA3GUMULL).
Copepxanue pasznena «I eomempuueckue guzypory ciy>xut 0a3oi JUisl AaTbHEHIIETO
M3yYCHHS  ydalllUMHUCA  reoMeTrpuu. M3ydyeHue  Marepuasia  CHOCOOCTBYET
(GbOpPMHUPOBAHUIO Y YYAIIMXCS 3HAHUN O TEOMETPUUECKOW (PUType Kak BaKHEHIIeH Mma-
TEMAaTHUYECKOW MOJEIIHN JIsl OTIMCAHMS PEAIbHOTO MUpa. [ 1aBHas 1ieJib JaHHOTO pa3zelia
— Ppa3BUTh Y YyYAINIUXCS BOOOpaX€HWE W JIOTUYECKOE MBIIUICHHE IyTEM
CHUCTEMAaTUYECKOrO0 M3y4YEHHUS CBOWCTB T'€OMETPUUECKUX (UTYp U TPUMEHEHUS 3TUX
CBOWCTB TPH PELICHHM 3aJa4 BBIYMCIUTEIBHOTO W KOHCTPYKTHMBHOTO XapakTepa.
CylecTBeHHas poyib OPU 3TOM OTBOJAUTCSA PA3BUTHUIO T€OMETPUYECKON HHTYHUIUU.
CoueTtanue HariasAHOCTH € (HOPMAIBHO-JTOTHYECKUM TOJIXOJIOM SIBIISIETCS HEOTbEMIIe-
MOM 4aCThIO T€OMETPUYECKUX 3HAHUII.

Conepxanue pasznena «HMzmepenue ceomempuyeckux GeJIU4UH) PACIIAPAECT U
yrayOJisieT NpeACTaBICHUS ydaluxcsi 00 U3MEpEHUsIX JJIMH, YTIIOB U Iomajaen Guryp,
crocoOCTByeT (OPMUPOBAHUIO TMPAKTUYECKUX HABBIKOB, HEOOXOJIHUMBIX KakK IMpHU
pelIeHUH TeOMETPUYECKUX 3aa4, TaK U B IOBCEHEBHOMN KU3HMU.

Conepxanue paznenoB «Koopounamwry, «Bexkmopwl» pacuidpser u  yriayOsser
MPEJCTABICHUS] YYallUXCs O METOJIe KOOpJMHAT, Pa3BUBACT yMEHUE NPUMEHSATH
anreOpanyecKkuil amnmapar Ipu pelieHUH TeOMETPUUYECKUX 3a/ad, a TakKe 3a7a4 CMExX-
HBIX JTUCIIUIUINH.

Paznen «l'eomempus 6 ucmopuueckom pazeumuu», COAECPKAHUE KOTOPOIO
(dbparMeHTapHO BHEIPEHO B U3JIOKEHHE HOBOTO Marepuasa Kak CBEJCHHUS 00 aBTOpax
u3y4aeMbiX ()aKTOB U TEOPEM, UCTOPUU UX OTKPBITHS, MIpeAHA3HAYEH JJisi (OpMHUPOBA-
HUSl TPEJCTaBICHUN O T€OMETPUU KaK YaCTH YEJOBEUYECKOW KyIbTYpPHI, JJIsi OOIIETO
Pa3BUTHS IIKOJILHUKOB, JIJISl CO3JIaHUS KYJIbTYPHO-UCTOPUUYECKOMN Cpeibl 00yUeHUSI.

MecTo Kypca MaTeMAaTHKH B Y4eOHOM IVIaHe
basucHslii yueOHbII (00pa30BaTENbHBIN) TUIaH Ha H3yYeHUE MaTeMaTHKH B 5-9 kiaccax

OCHOBHOM IITKOJIBI OTBOJIUT 5 YUE€OHBIX YacOB B HEJIEIO B 5-6 kiaccel, B 7-9 kiaccax — 6
4acoB B HEJCIIO.

Ipeamernl KoaunyecTBO 4acoB

Kaaccent MATeMATHYECKOT 0 HA CTYNEHU OCHOBHOI'O
HUKJIa oOpa3zoBaHusi
5-6 MaTteMaTuKa 340 yacoB (5 u - 34 Henenm)
7-9 Marematuka (Anre6pa) 408 yacos (4 4 - 34 venenu - 3
rojia)
Marematuka (I'eomerpusi) |204 yaca ( 2 9 - 34 Henenu -
3 roxaa)

Bcero 952 gacoB

Ilnanupyemble pe3yJbTAThl 0CBOEHHS YUYEOHOI'0 IpeaAMeTa




N3yuenne mareMaTHUK B OCHOBHOM IIKOJIE JIA€T BO3MOKHOCTh 00YUaOIUMCS JOCTUYD
CIEAYIOUIUX PE3yJIbTaTOB PA3BUTHSL:

B JIMYHOCTHOM HANIPABJICHUMN:
1) yMeHue SCHO, TOYHO, TPAMOTHO H3JIaraTh CBOM MBICIM B YCTHOHW M IHUCHMEHHOMN
peuu, TOHUMATh CMBICI T[IOCTABJICHHON 3a/laud, BBICTpAWBaTh apPryMEHTAIHIO,
MIPUBOJIUTH MPUMEPHI U KOHTPIIPUMEPHI;
2) KpUTHYHOCTh MBIIUICHHS, YMEHHE paclo3HaBaTh JIOTHYCCKH HEKOPPEKTHBIC
BBICKa3bIBaHUS, OTINYATH TUIIOTE3Y OT (HaKTa;
3) mpejcTaBiICHUE O MaTEeMaTHUCCKOW HayKe Kak cdepe 4eTOBEUCCKOU JeSTeIbHOCTH,
00 3Tanax ee pa3BUTHs, O €€ 3HAYMMOCTH JIJIsl Pa3BUTHSI LIUBUIIN3AIINN;
4) KpeaTUBHOCTh MBIIIIJICHHS, HWHUIIMATHBA, HAXOAUYUBOCTh, aKTUBHOCTh PU PEIICHUH
MaTeMaTH4YECKHX 3a/ady;
5) yMeHHE KOHTPOJIMPOBaTh TMPOLECC M Pe3yJabTaT yd4eOHOM MareMaTHYeCKOU
NeATEIIbHOCTH;
6) CIOCOOHOCTh K 3MOITMOHAJILHOMY BOCIPHATHIO MaTEMaTHUECKHX OOBEKTOB, 3aJad,
pEILICHUH, PACCYKICHUM;
7)BOCIIUTAHUE POCCUMCKOW Tpa)kKITAHCKON WIECHTUYHOCTH: NATPUOTU3MA, YBAKEHUS K
OteuecTBY, OCO3HAHMS BKJIa/Ia OTE€UECTBEHHBIX YUEHBIX B pa3BUTHE MUPOBOU HAYKU;
8)OTBETCTBEHHOE OTHOIICHUE K YUYEHHIO, TOTOBHOCTh U CIIOCOOHOCTh OOYYaIOIIUXCS K
CaMOPa3BUTHUIO U CaMOOOPa30BaHUIO HA OCHOBE MOTUBAIIMU K O0OYUYEHUIO U MO3HAHUIO;
9)oco3HaHHBII BBHIOOP W MOCTPOCHHE JajJbHEHIIEH WHIAWBUIYATbHOU TpPAaeKTOPUU
oOpazoBanusi Ha 0a3e OpPHUEHTHPOBKM B MHpe TMpodeccuii u NpodhecCuoHATbHBIX
NPEANOYTEHUI ¢ YUETOM YCTOMYMBBIX IMO3HABATEIBHBIX HHTEPECOB, & TAKKE HA OCHOBE
bopMHUpOBaHUS YBaXUTEIHHOTO OTHOIICHUS K TPYHAY, Pa3BUTHE OIbITA y4acTHS B
COIIMAJIbHO 3HAYUMOM TPY/E;
10)ymeHre KOHTPOJIMPOBATH TPOLIECC M PE3yJbTaT Y4eOHOM W MaTeMaTH4eCKOu
NeATEIIbHOCTH;
11)KpUTUYHOCTD MBIIJICHUS, UHUIIMATUBA, HAXOAYUBOCTh, AKTUBHOCTh TMPU PEIICHUU
r€OMETPUYECKUX 3a/1ay;

B MeTanpeIMeTHOM HANPABJICHUH:

1) mepBOHAYaJIbHBIC MPEACTABICHUS 00 HAEAX M O METOJaX MaTeMaTHKH KaK 00
YHUBEPCAIbHOM S3bIKE HAYKM W TEXHUKH, O CPEACTBE MOJICIUPOBAHUA SIBJICHUN U
IPOLIECCOB;

2) yMEHUE BHUJIETh MAaTEMAaTHUECKYIO 3a/1ady B KOHTEKCTE MPOOJEMHOW CHTYyallud B
APYTUX JUCLUUIUIMHAX, B OKPYKAIOIIEH KU3HHU;

3) yMCHHE HAXOMUTh B PA3IUYHBIX HCTOYHHKAX WH(POPMAIHIO, HEOOXOIUMYIO [UIs
pelleHrsT MaTeMaTHYeCKUX MpodjieM, M TMPEeACTaBIATh €€ B TOHATHON Qopme;
MPUHUMATh PEIICHUE B YCIOBUAX HEMOJIHON U M30BITOUYHOMN, TOYHOU U BEPOSTHOCTHOU
uH(popMaIuy;

4) yMeHUE TIOHMMAaTh M UCIOJb30BaTh MATEMATHYCCKUE CPEACTBA HAIISATHOCTH
(rpaduku, nuarpamMmbl, TaOJNMIIBI, CXEMbl U Ap.) A WUTIOCTPALMU, UHTEPIpETAIIH,
apryMeHTaluu;



5) yMeHHe BBIIBUTaTh THUIOTE3bl IPH PEHICHHM YYEOHBIX 3a1a4y W I[OHHMATh
HE00XOAMMOCTh UX IIPOBEPKH;

6) yMeHHE MPUMEHATh WHAYKTUBHBIC U JISAYKTUBHBIC CIIOCOOBI PacCyKICHUH, BUIETh
pa3IMYHbIE CTPATErny PELICHUS 3a/1aY;

7) MOHMMaHWE CYNTHOCTH QJITOPUTMUYECKHUX TPEANHUCAHUA W YMEHHE JIEHCTBOBaTH B
COOTBETCTBHHM C MPEIOKEHHBIM AITOPUTMOM;

8) yMeHHe caMOCTOSITETTbHO CTAaBHTH IIENIM, BBIOMPATh M CO3/1aBaTh AITOPHTMBI JUIS
penieHus: yueOHbIX MaTEMAaTUYECKUX TPOOIIeM;

9) yMeHUEe TUTaHMPOBATh U OCYLIECTBIIAThH JEATEIbHOCTh, HAIIPABICHHYIO HA pEIICHHE
3a/1a4 UCCIIEIOBATEIBCKOIO XapaKTepa,;

10) yMeHHE CcaMOCTOSATEIBHO OINPENeIATh IEIHM CBOEro OOydYeHHUs, CTaBUTh U
dbopmynupoBath st ce0si HOBBIE 3a/lauyd B y4yE€Oe, pa3BUBaTh MOTHUBBI M HMHTEPECHI
CBOEH NO3HABATEIILHOM JIESTEIIBHOCTH;

11) yMmeHHWE COOTHOCHUTH CBOM JICHCTBHSI C IUIAHUPYEMBIMH pE3yJIbTaTaMH,
OCYLIECTBJISATh KOHTPOJIb CBOEH NEATEIbHOCTH B NPOLECCE JOCTUKEHUS pPe3yJIbTara,
OMpeaeNnsaTh CHOCOObl NEHCTBUUA B paMKax MPEIJIOKEHHBIX YCIOBUU M TpeOOBaHHUI,
KOPPEKTUPOBATh CBOU JAEHUCTBUSA B COOTBETCTBUM C U3MEHSIONIIENCS CUTYallUEH;

12) ymeHHe ompeneisaTh MOHATHSA, CO3/1aBaTh OOOOINCHHWS, YCTAHABIMBATH AHAJIOTHH,
KJIACCU(PUIIMPOBATh, CAMOCTOATENILHO BBIOMPATh OCHOBAaHUS M KPUTEPUU  JUIS
KJIacCU(PUKALNH;

13) ycraHaBIMBaTH NPUYUHHO-CICACTBCHHBIC CBSI3M, IPOBOJUTH JOKA3aTEILHOE
paccyXxaeHue, yMO3aKkIoueHHe (MHIyKTUBHOE, AETyKTUBHOE U 110 aHAJOTHH) U JeNIaTh
BBIBO/IbI;

14) ymeHHe WLIFOCTPUPOBATh M3YUYCHHBIC MOHSITHS U CBOWCTBA (UTYp, OMPOBEPrarh
HEBEPHBIEC YTBEPKICHMUS;

15 )xoMIeTeHTHOCTh B 00IaCTH MCTOIB30BaHMS MHHOPMAIIMOHHO-KOMMYHHUKAIIHOHHBIX
TEXHOJIOT Ui

16) mepBOHaYaNbHBIC MPEACTABICHUS 00 HACSIX M O METOAAaX TEOMETPUU Kak 00
YHUBEPCAIbHOM $I3bIKE HAYKH W TEXHUKH, O CPEJICTBE MOJCIUPOBAHMS SIBICHUU WU
MPOILIECCOB;

17) ymeHue BUIETh TEOMETPHUYECKYIO 3a/lady B KOHTEKCTE MPOOJIEMHOW CHUTyallud B
OPYTUX TUCUUIIMHAX, B OKPY>KAOLIEH KU3HU;

18) ymMeHHMe HaxOIWTh B Pa3IMYHBIX HCTOYHHKAX HH(OPMAIUIO, HEOOXOIUMYIO IS
pelleHrsT MaTeMaTHYeCKUX NpodiieM, M TMpeACTaBIsATh €€ B TOHATHON Qopme,
MPUHUMATh pEIICHHNE B YCJIOBHSIX HEMOJHOW WJIM W30BITOYHOW, TOYHOW WITU
BEPOSITHOCTHON WH(MOpMAITNH;

19) yMeHue TOHUMATh W HCIOJb30BATh MATEMATHYECKUE CPEICTBA HATISIHOCTH
(aepTexu, TAOIUITBI, CXEMBI U JP.) AJIS WIUTIOCTPAIIUU, HHTEPIIPETAIIUHU, apTyMEHTAITNH;
20) yMeHMe BBIIBHTaTh TMIOTE3bI MPHU PEHICHUH 33a4d W MOHMMATh HEOOXOJAUMOCTh
WX TIPOBEPKHU;

B NMPeIMETHOM HANIPABJICHUU:
1) ymeHuwe BBIOMpATh MOAXOASIIMNA WM3YYEHHBIM METOJ JUIS PEHICHUS 3aJauH,
NPUBOJNUTH MPUMEPHI MATEMATHUUYECKHX 3aKOHOMEPHOCTEH B MPUPOAE U KHU3HHU,
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pacro3HaBaTh NMPOSIBJIEHUE 3aKOHOB MATEMAaTUKH B MCKYCCTBE, ONUCHIBATh OTACIbHBIC
BBIJIAIONINECS] PE3YJIbTAThl, MOJYYECHHBbIE B XOJE Pa3BUTUS MATEMATHKU KaK HayKH,
MIPUBOJUTHh MPUMEPHl MATEMATUUYECKUX OTKPBITUH W HUX aBTOPOB B OTECYECTBEHHOU U
BCEMUPHOMN UCTOPUH;

2) yMEHHE OICpPUPOBATH ITOHATHAMH: MHOXXECTBO, ITOAMHOXECTBO, OICpAIlUU HaJl
MHOXECTBAMU; YMEHHUE ONEPUPOBATH MOHATUSIMHU: Tpad), CBA3HBINA Tpad, 1epeBO, UKL,
MPUMEHSATh WX TPU PEIIeHWW 3a7a4, YMCHHE HCIIOJIb30BaTh Tpaduueckoe
NPEACTABICHUE MHOXECTB [UJII OMMCAHWs pEajbHBIX IPOLECCOB U SIBICHUH, MpHU
pElIeHUH 3aa4 U3 IPYTUX YU4EeOHBIX MPEIMETOB;

3) yMeHHE ONepUpOBaTh TMOHATHUSAMH:  OINpPEHICICHHE, aKCHoMa, TeopeMa,
NIOKa3aTeIbCTBO; YMEHHME pACHO3HAaBaTh HWCTUHHBIE W JIO)KHBIE BBICKA3bIBAHUS,
NPUBOAUTh NPUMEPHI M KOHTPHPHUMEPBI, CTPOUTHh BBICKA3bIBAHUS W OTPHUIAHUSA
BBICKAa3bIBAHMUIA;

4) yMeHHe pemaTh 3aJadd Pa3HbIX THIOB (B TOM YHCIIC HA MPOIEHTHI, JOJIM M YaCTH,
JBIKEHUE, paboTy, 1IEHy TOBAPOB M CTOMMOCTbH MOKYIOK U YCIyT, HAJOTH, 3aJa4i U3
o0JlacTH yIpaBlIeHUs] JIMYHBIMU WU CEMEHHbIMU (PUHAHCAMM); YMEHHE COCTAaBIATH
BBIPAXXEHUSI, YPABHCHUS, HEPABCHCTBA U CHUCTEMBI MO YCIOBUIO 3aJlaud, UCCIIEIOBAThH
MOJIYUYE€HHOE PEIIEHUE U OLIEHUBAThH MPaBAONOJ00HOCTh MOJYYEHHBIX PE3yJIbTaTOB,;

5) yMeHHE OonmepupoBaTh MOHATHUSIMH: CTOJIOMKOBBIC M KPYTOBBIC JTUArPaMMbI, TaOJIHIIbI,
cpenHee apu(dmeTHuecKoe, MelIuaHa, HauOoJblllee U HAMMEHbIIEE 3HAYEHUs, pa3Max
YUCJIOBOTO Ha0Opa; YMEHHE W3BIIeKaTh, HHTEPIPETUPOBATH M MPeoOpa30BHIBATH
uH(boOpMaIMIO, TPEACTABICHHYIO B TaOMMIax W Ha JguUarpaMMax, OTPaXalollyro
CBOWCTBA U XAPAKTEPUCTUKHU PEATbHBIX MPOILIECCOB M SIBICHHI; YMEHHE PAcCIO3HABATh
W3MEHYUBBIE BEIMUYMHBI B OKPYKAIOIIEM MUPE;

6) yMEHHE ONEpHpPOBATH MOHATHSAMU: CIyYalHBIA OMBIT (CIyHYalHBIA IKCIIEPUMEHT),
AJIEMEHTapHOE COOBITHE (DJIEMEHTAPHBIM HKCXO0M) CIIy4yallHOTO OIbITa, CIy4ailHOe
COOBITHE, BEPOSITHOCTh COOBITHS, YMEHHE HAXOAUTh BEPOSITHOCTH CIyYalHBIX COOBITHIA
B ONBITAX C PABHOBO3MOKHBIMU 3JIEMEHTApPHBIMU COOBITUSAMU; YMEHHE pelliaTh 3aaqu
METOZIOM OpPraHM30BaHHOTO mepedopa W C HUCHOJIb30BAHUEM NpaBUiIa YMHOXKEHUS;
YMEHHE OILICHUBATh BEPOSITHOCTH PEAIbHBIX COOBITUM U SBJICHUN, MOHUMATH POJb
MPAKTUYECKU JTOCTOBEPHBIX W MAJIOBEPOSITHBIX COOBITUM B OKPYKAIOIIEM MHUPE U B
KU3HU; 3HAKOMCTBO C TOHSTHEM HE3aBHUCUMBIX COOBITHH; 3HAKOMCTBO C 3aKOHOM
OOJIBIIIUX YUCET U €r0 POJIbIO B MACCOBBIX SIBJICHUSX;

7) yMeHHE ONepUpOBaTh MOHATHIMHU: HATYPaAIbHOE YHCJI0, IIPOCTOEC U COCTABHOE YHUCIIO,
JETUMOCTb HATypaJIbHBIX YKCEJI, TPU3HAKU JIEIIMMOCTH, LEJI0€ YUCI0, MOAYJIb YUCIA,
OOBIKHOBEHHAsI IPO0b W JeCATUYHAsl ApOOb, CTAaHAAPTHHIA BUJ YHUCIA, PAIMOHAILHOE
YHCJI0, UPPAIMOHATBHOE YUCIIO, apU(PMETHICCKUN KBAAPATHBIN KOPECHB;

YMEHHE BBINOJHATH JIEUCTBUSI C YHUCIAMHU, CPaBHUBATh W YIOPSIOYMBATH YHUCIA,
MPEJCTABIIATh YKMCJIA HA KOOPJAWHATHOW MPSIMOM, OKPYIJISATh YUCIA; YMEHHE JeNaTh
MPUKHUJIKY U OLICHKY Pe3yJIbTaTa BHIYUCICHUI;

8) yMeHHe ornepupoBaTh NOHATHSIMHU: CTEICHD C IEJIbIM MTOKa3aTeIeM, apu(pMETHUCCKUN
KBaJIpAaTHBIN KOpPEHb, MHOTOYJIEH, airedpandeckas JpoOb, TOXKIECTBO; 3HAKOMCTBO C
KOpHEM HaTypaJlbHOM CTENeHU OOJIbIlIe €AUMHUIIbI; YMEHUE BBIMOJHITh PacyeThl IO
dbopmynaMm, mpeoOpa3oBaHUsS  IENbIX, JAPOOHO-PAIMOHAIBHBIX  BBIPAKECHUH U
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BBIPAKEHUIA C KOPHSAMHM, Pa3JIOKEHHUE MHOTOWIEHA HAa MHOXHUTEIM, B TOM YHCIE C
MCIOJIb30BaHuEM (OPMYJI Pa3HOCTH KBaJIPaTOB U KBaJpaTa CyMMbI U Pa3HOCTH;

YMEHHE OMNEepUpOBaTh MOHATUSMHU: YHCIOBOE PpABEHCTBO, YpaBHEHHE C OJHOMN
MEPEMEHHOM, YHCIIOBOE HEPABEHCTBO, HEPABEHCTBO C TEPEMEHHOM; yMEHHE pellaTh
JUHEWHbIE W KBaJpaTHBIE ypaBHEHUs, JAPOOHO- palloOHaJIbHBIC YpPaBHEHHUS C OJHOM
IIEPEMEHHOM, CHUCTEMBI ABYX JIMHEUHBIX YPAaBHEHUM, JIMHEWHBIE HEPABEHCTBA U HX
CUCTEMBI, KBaJIpaTHbIE U APOOHO- pallMOHAIbHBIE HEPABEHCTBA C OJJHOM MEPEMEHHOM, B
TOM YHUCJIE MPU PEIICHUH 3aa4 U3 APYIUX MPEeIMETOB U MPAKTHUYECKUX 3a/lay; YMEHUE
UCI0JIb30BaTh KOOPJAMHATHYIO MIPSAMYIO U KOOPJUHATHYIO INIOCKOCTh JIJIsl M300paxeHus
pelIeHnil ypaBHEHU, HEPABEHCTB U CUCTEM.

9) yMeHHe OIepUpOBaTh MOHATUAMHU: (QYHKIHUSA, Tpaduk (QYHKIHHA, HYJIH (QYHKIHH,
IPOMEKYTKH 3HAKOIIOCTOSIHCTBA, IPOMEXKYTKH BO3pACTaHUs, YObIBaHUs, HAUOOJbIIIEE U
HauMEHbIlIee 3HaYCHUs (PYHKIINH;

yMEHHE OTNepUPOBATh MOHATUAMHU: MPsIMasi MPOTMOPIIHOHATBHOCTD, TUHEHHAS QYHKIIHS,
KBajpaTHuHas (QYyHKIUSA, oOpaTHas MPOMOPIMOHAIBHOCTh, Mapaborna, rumepoona;
yMEHHE CTPOUTH Tpaduku PyHKINN, UCTIOTB30BaTh TPA(UKH IS ONIPEICTICHNUS CBOWCTB
MPOLIECCOB M 3aBUCUMOCTEH, ISl PEIIeHUs 3a/ad U3 APYTUX Y4eOHBIX NMPEAMETOB U
pEeaIbHOM KU3HU; YMEHHE sbipaxatb (POpPMyJaMH 3aBUCHMOCTH MEXIY BEJIMYWHAMU;
YMEHHE OMNEpUpOBaTh TMOHATHUSMHU: I[OCIEAOBATEIBHOCTh, apudmernyeckas u
reoMeTpuyecKas MpOorpecCcur; YMEHHE HCIOIb30BaTh CBOWCTBA IMOCIIEI0BATEILHOCTEH,
(dopMyIIbI CyMMBI U OOIIETO WIEHA MPH PEIICHUH 3a/1a4, B TOM YKCJe 3aa4 U3 IPYTuX
Y4E€OHBIX TPEMETOB U PEAbHOM KU3HHU;

10) ymeHue onepupoBaTh MOHATUSIMHU: QUTypa, TOUKA, OTPE3OK, IPpsSMast, JIyd, JIOMaHasl,
yroji, MHOTOYTOJbHUK, TpPEYroJbHUK, pPABHOOEAPEHHBIW W  PaBHOCTOPOHHUI
TPEYrOJIbHUKHU, MPSIMOYTOJbHBIA TPEYroJbHUK, MEJIuaHa, OHCCEKTpuca M BbICOTA
TPEYroJbHHUKA, YETHIPEXYTOJIbHUK, NapajuiesorpaMm, poMO, IpsIMOYTOJIbHUK, KBaJpaT,
Tpaneuus; OKpPYXHOCTb, KpyT, KacaTellbHas; 3HAKOMCTBO C IPOCTPAaHCTBEHHBIMU
¢urypamu; yMeHue pemiarb 3aJadyd, B TOM YHCIE U3 TMOBCEJHEBHOM JKHU3HM, Ha
HaX0JIEHUE T€OMETPUUYECKUX BEJIMYMH C MPUMEHEHHUEM H3YyUYEHHBIX CBOMCTB (pUTyp U
(dakToB;

11) ymenue u3oOpakaTh IUIOCKHE (GUTYpPHI U WX KOMOWHAIMU, TPOCTPAHCTBEHHBIC
(GuUrypsl OT pyKHd, C MOMOIIBI0 YEPTEKHBIX WHCTPYMEHTOB U AJIEKTPOHHBIX CPENICTB IO
TEKCTOBOMY WJI CUMBOJILHOMY OTICAaHHUIO;

YMEHHE ONEpUpOBaTh MOHATHSIMH: PaBEHCTBO (GUTYpP, PaBEHCTBO TPEYTrOJIHHHUKOB,
napauieTbHOCTh W MEPHNEHAMKYJISIPHOCTh TPSIMBIX, YTOJI MEXAYy TNPSIMBIMH,
MEePIEHANKYJISIp, HAKIIOHHAs, MPOEKIHs, moaodue (Guryp, mogoOHbIE TPEyTrOIbHUKH,
CUMMETPUSI OTHOCUTEIFHO TOUKH U MPSIMON;

yYMEHHE PAclo3HaBaTh PABEHCTBO, CUMMETPUIO U MOA00ue (QUryp, mapajsiesibHOCTh U
NEPIECHIUKYISIPHOCTh MPSIMBIX B OKPY’)KaloOllleM MHpE; YMEHHE OIEepUpPOBaATh
MOHSTUSIMH: TIPSMOYTOJIbHASI CHCTEMa KOOPJIMHAT;, KOOPAWHATHI TOUKH, BEKTOP, CyMMa
BEKTOPOB, MPOU3BEICHIE BEKTOpPA HA YUCIIO, CKAISIPHOE MTPOU3BEACHUE BEKTOPOB;
YMEHHE MCTI0Ib30BaTh BEKTOPBI U KOOPAUHATHI JJIs IPEACTABICHUS JaHHBIX U PEIICHUS
3a1a4, B TOM YHCIEe U3 JAPYTHX y4eOHBIX MPEIMETOB M peajbHOW XU3HU; YMEHHE
OTIepUPOBATH MOHATHIMU: JUIMHA, PACCTOSIHHUE, YTOJ (BEIMYNHA yTiia, CHHYC U KOCHHYC
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yTiia TPEyrojbHUKA), TUIOAAb; YMEHUE OLIEHUBATh pa3MeEpPbl MPEIMETOB U OOHEKTOB B
OKPY’KaloIlleM MHPE;

yMEHHE TPUMEHATH (OpMyJbI TEpUMETpa U IUIOUIAJAM MHOTOYTOJIBHUKOB, JIJTHHBI
OKPYKHOCTH W IUIOLIAJM Kpyra, o0bema MpsSMOYTOJIbHOTO Mapajuielenuneaa; yMeHue
NPUMEHATh NPU3HAKK PABEHCTBA TPEYTOJBHUKOB, TEOPEMY O CYMME VYIJIOB
TpeyroiapHuka, TeopeMy Iludaropa, TpPUTOHOMETPUYECKUE COOTHOIICHUSA ISt
BBIYMCIICHHS ITTUH, PACCTOSTHUM, TUIOLIAACH.

Il1anupyemble pe3yabTaThbl 00y4eHHs
MAaTEeMATHKH B 5-9 Ki1accax

Apudmeruka

[To okOHUaHWY U3YYEHUS Kypca yUalluicss HayYnuTCs:
O0COOCHHOCTH JIECATUIHON CHCTEMbI CUUCIICHUS;
MCTIONIb30BaTh TIOHATHS, CBS3aHHBIE C JEIMMOCTHIO HATYPAJTBHBIX YHCET,;
BBIPQKATh YHUCJIAa B SKBUBAJEHTHBIX (opmMax, BbIOMpas Haubosee MOAXOIAUIYI0 B
3aBHCHMOCTH OT KOHKPETHOM CUTYyaIlHH;
CPaBHMBAThH U YIOPSIIOYMBATH PAIlIOHATIBHBIC YHCTIA,;
BBITIOJTHATH BBIYHCIICHUS C PAIMOHATBHBIMU YHCIIaMHU, COYETasl YCTHBIC ¥ MTHCHMCHHBIC
MPUEMBI BBIYUCIICHHUH, TPUMEHECHNE KATBKYJIATOPA;
UCIIOJIB30BaTh TMOHSATUS W YMEHHsI, CBS3aHHBIE C MPOIMOPIIMOHATHLHOCTHIO BEIUYUH,
NPOLIEHTaMHM, B XOJI€ PEHICHUS MaTEeMaTUYECKUX 3ajad M 3a7a4 U3 CMEXKHBIX
IPEIMETOB, BBITIOJIHATD HECIIOKHBIE TPAKTUYECKHUE PACUETHI;
aHANMM3UpOBaTh rpadUKH 3aBUCUMOCTEH MEXIy BEIUYMHAMH (PACCTOSIHUE, BpPEMs;
TeMIeparypa u T.IL.).

Yuawuiics nonyyum 603moorcHocms:
NO3HAKOMUMBCS C NOSUYUOHHBIMU CUCTMEMAMU CHUCTEHUSL C OCHOBAHUAMU, OMIUYHBIMU
om 10
yenyoumes U paszeums NpeoCcmasieHuss O HAMYPANbHbIX YUCAAX U CE0UCMEax
oenumocmu,
HAyuumvcsi UCNOIb306aMb NPUEMBL, PAYUOHATUIUPYIOWUE BbIYUCLEHUS, NpUobpecmu
HABBIK KOHMPOAUPOBANb BLIYUCTIEHUS, 8bIOUPASL NOOX00SAWULL Ol CUMYAyUuu Cnocoo.

YucsoBbie 1 0yKBEHHbIE BHIPAKEHUA. Y PABHECHUS
ITo oxoHYaHWK W3y4YEeHUS Kypca yUaIIuNCs HayYUTCS:
BBITIOJIHATD OINEPALUN C YACIOBBIMU BBIPAXKECHUSIMU;

BBITIOJTHATH ~ MpeoOpa3oBaHusi OYKBEHHBIX  BBIPAKECHHH  (pacKpbITHE  CKOOOK,
MPUBEICHUE TIOJIOOHBIX CJIAraeMbIX);

peniaTh JIMHEWHbIE YPAaBHEHHUSI, pEIIaTh TEKCTOBBIC 33/1a4U aIreOpandecKuM METOI0M.
Yuawutica nonyuum 803modcnocms:

pazsums npedcmaeienusi 0 OYK8EHHbIX BbIPANCEHUSX U UX NPeodPa308aHUSX,

06n1ademsv CNeYUualbHbIMU NPUEMAMU DeuleHUsl YPAGHEHUl, NPUMEHAMb annapam
YpaeHeHuti 0715 peuleHus KaKk MmeKCmosblX maKk U NpaKkmuyeckKux 3a0ay.
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I'eomeTpuyeckue pUrypsbl.
HN3mepenue reoMmeTpuYecKUX BeJTHYHH
[1o oxOHYaHMY W3yYEHUS KypCa yJAIIUICs HAyIUTCH:
pacIio3HaBaTh HA YEPTEkKAX, PUCYHKAX, MOJEIIAX U B OKPYKAIOIIEM MUPE IIJIOCKUAE U
MPOCTPAHCTBEHHBIE TEOMETPUUECKHE (PUTYPHI U UX IIIEMEHTHI,
CTPOUTB YTJIbL, ONIPEAENIATh UX TPATyCHYIO MEPY;
pacrno3HaBaTh U U300paxaTh pa3BEPTKU KyOa, MPSIMOYTOJIBHOTO NapaJuIeIeIUIe a,
IPaBUJIBHOW NMUPaMUIbL, HUIMHAPA U KOHYCA;
OIpENENATh M0 JUHEUHBIM pa3MepaM pa3BEPTKU (PUTYpHI JIMHEHHBIE pa3Mepbl caMou
burypsl 1 Ha060POT;
BBIUUCIIATH 00BbEM MPSAMOYTOJIBHOIO MapajuleJIenune a u Kyoa.
Yuawuucs nonyuum eozmodicnocme.:
HAYYUmbcsi  BbIMUCAAMb  00BbEM  NPOCMPAHCMGEHHLIX — 2e0Mempudeckux — @ueyp,
COCMABNIEHHBIX U3 NPAMOY20AbHbIX NAPALLENIENUNeo0s,
yenybums u pazeumsv NpeocmagieHus O NpOCMPAHCMBEHHbIX 2e0MEempU4ecKux
Queypax;
HAYYUmMbcsi ~ NPUMEHAMb NOHAMUe pa3eeépmKu  Oas  GbINOJIHEHUs NPAKMUYeCcKUx
pacuémos.

DJIeMeHTBI CTATHCTHKH, BeposiTHOCTH. KoMOMHAaTOpHbBIE 3a1a4Un
[1o oxOHYaHWH U3yYEHUS KypCa yUalluics HayYuTCs:
UCIIOJIb30BaTh IMPOCTEUIIINE CIOCOOBI TMPEACTABIICHUS M aHAJIW3a CTATHCTHYSCKUX
JTaHHBIX;
peiath KOMOWHATOPHBIC 3a7adyd Ha HAaXOXKJICHHUE KOJMYECTBA OOBEKTOB WM
KOMOMHAITUH.
Vyawuiics nonyuum 603mMoiCHOCID:
npuobpecmu NepeoHAYANbHBIU ONbIM Op2aHu3ayuu coopa OAHHBLIX NPU NPOBEOeHUU
onpoca 00WeECMBEHHO20 MHEHUs, OCYWeCmeIams UX aHAaIu3, NnpeoCcmasisams
pe3yabmamul Onpoca 8 eude madauysl, OUACPAMMbL,
Hay4umuCsi HeKOMOopvIM CNEeYUAIbHLIM NPUEMAM PeuleHUsi KOMOUHAMOPHBIX 3a0ay.

Harasignas reomerpust

BrinyCkHUK Hay4YuTCS:
pacrio3HaBaTh Ha YEPTEkKAX, PUCYHKAX, MOACISIX U B OKPYXkKAIOIIEM MHUPE IJIOCKUE U
IPOCTPAHCTBEHHBIE T€OMETPUUECKUE (PUTYPHI;
pacro3HaBaTh pPa3BEPTKU KyOa, MPSIMOYTOJBHOTO Mapajuiefienuieaa, MpaBUiIbHOU
MAPAMUIBI, IUJIMHIPA U KOHYCA;
CTPOUTH Pa3BEPTKH KyOa U MPSMOYTOJLHOTO Mapauieenuea;
OTIPEJICIISITh 10 JTMHEWHBIM pa3MepaM pa3BEPTKU (UTYPHI JTUHEHHBIE pa3Mephbl CaMoOi
¢burypsl 1 Ha060pOT;
BBIYHCIIATH 00BEM MPSIMOYTOIBHOTO MapaJijIesICIIUITe 1A,

Buinycknuk nomyuum 603mModcHOCmb:
Hay4umscsi  GblYUCTAMb  00BEMbL  NPOCMPAHCIMBEHHBIX  2€OMEMPUYECKUX — Pueyp,
COCMABNEHHBIX U3 NPAMOY20TbHBIX NAPALLEIeNUNE008.

14



HarypaJjbHbie ynciaa. Apoou. PanuonanbHbie yucaa

BrIIyCKHUK Hay4HTCS:
MOHUMAaTh OCOOEHHOCTH JIECATUYHON CUCTEMBbI CUMCIICHHSI;
ONEPUPOBATH NOHATUAMM, CBA3AHHBIMHU C JEITMMOCTBIO HATYPAJIbHBIX YUCET;
BBIp@XKaTh YWCJa B DKBUBAJCHTHBIX (opmax, BbIOMpas HauOoliee MOIXOJIIYI0 B
3aBUCUMOCTH OT KOHKPETHOM CUTYAallNH;
CPAaBHUBATh U yNOPAAOYNBATH PALlMOHAIBHBIC YUCIIA;
BBIIIOJIHATH BBIYHCIICHUS C PALJUOHAIIBHBIMU YHCIAMH, COYETAsl YCTHBIE U IMCbMEHHBIE
IpUEMBI BBIYMCIICHU, IPUMEHEHNE KAJIBKYJIATOPA;
UCIIOJIB30BaTh IOHATUS M YMEHMsI, CBSA3aHHBIE C IPOIOPLHMOHAIBHOCTBIO BEJIMYUH,
IIPOLICHTAMH, B XOJE€ pEUICHUs MaTEeMaTHYEeCKUX 3aJad M 3a4a4 U3 CMEXHBIX
IIPEAMETOB, BBIIIOJIHATH HECJIOKHBIE ITPAKTUYECKAE PACUETHI.

BuvinyckHuk noiyuum 603MoHCHOCMb:
NO3HAKOMUMBCS C NOZUYUOHHBIMU CUCTNEMAMU CHUCTEHUA C OCHOBAHUAMU, OMIUYHBIMU
om 10
yenybums U pazeumev NpeocmasieHus O HAMYPATAbHbIX YUCAAX U  CEOUCEAX
oenumocmu;
HAYYUmMbCsi UCNONb306AMb NPUEMBL, PAYUOHATUSUPYIOWUE BLIYUCIEHUSA, NPUobpecmu
NPUBLIYKY KOHMPOIUPOBAMb GbIUUCTEHUs, 6blOUpas NoOXo0AWul Ol  CUmMyayuu
cnocoo.

JlecTBUTEIbHBIE YHCJIA
BpinyCKHUK Hay4YuTCS:
MCII0JIb30BATh HAYAJIbHBIE TIPEJICTABIICHUS O MHOKECTBE JIEHCTBUTEILHBIX YUCET,
OTIepUPOBATh TIOHATHEM KBaJPATHOTO KOPHS, TPUMEHSTh €r0 B BEIYUCIICHHSIX.
BuvinyckHuk nonyuum 603mMo#CHOCMYb:
paszeums npeocmaegienue O yucie U YUCIO08bIX CUCMEMAX Om HAMYpAalbHbIX 00
0eliCmeumenbHblX Yucesl; 0 poJu 8bIYUCTIEHUL 8 NPAKMUKE;
paseums U y2ayoums 3HAHUA O OeCAMUYHOU 3aNUCU  OeliCMBUMENbHLIX YUCe]
(nepuoouueckue u Henepuoouyeckue opoou).

HN3mepenus, npulJINKeHUs1, OLEHKH

BbIIyCKHUK Hay4HTCS:
HCIIOJB30BaTh B XOJ€ PEUICHUs 3a4ad JJIEMEHTAPHBIE IIPEICTABIICHMS, CBS3AHHBIE C
npUOIMKEHHBIMY 3HAUEHUSIMU BEJIHYMH.

Buinycknuk nonyuum 603M0#CHOCMY .
NOHAMb, YMO HYUCLOBble OAHHble, KOMOpble UCNONb3VIOMCA 0N XApaKmepucmuKku
00beKmMo8 OKpYICarowe20 Mupa, A6a10mces NPeUMyuecmeenio nPUOIUNCEHHIMU, YMO
no  3anUCU  NPUOTUICEHHBIX  3HAYEHUU, COO0epHCAUUXC 68  UHDOPMAYUOHHBIX
UCTNOYHUKAX, MOJNICHO CYOUMb O NOCPEUHOCIU NPUOTIUICEHUSL,
NOHAMb, UMO NOZPEUIHOCTb Pe3Yabmama GblYUCIeHUN O0IICHA OblMb COUSMEPUMA C
NO2PeUHOCNBIO UCXOOHBIX OAHHDIX.
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AnredOpanveckue BbIPAKEHUS
BbIIyCKHUK Hay4HTCS:
OTIEpUPOBATh TIOHATHSIMH «TOXKIIECTBO», «TOXKJIESCTBEHHOE MPEOOpa30BaHUE), PEIIATh
3a/1a4n, coseprkaiue OyKBeHHbIE TaHHBIE; paboTaTh ¢ (hOpMyIaMu;
BBITIOJIHATh MPE0Opa30OBaHMsS BBIPAKEHUH, COMACPKAIMUX CTEIECHH C  IEJIBLIMHU
MOKa3aTeJISIMU ¥ KBaJpaTHbIC KOPHU;
BBITIOJTHATHh TOKJIECTBEHHBIC TIPEOOPA30BAHUS PAIMOHATIBHBIX BBIPAKEHUN HAa OCHOBE
paBul IEUCTBUM HAJl MHOTOWICHAMH U alNreOpandecKuMu IpoOsMu;
BBITIOJIHATH Pa3JI0KEHUE MHOTOUJIEHOB HA MHOKUTEIH.
Buvinycknuk nonyyum 603mMo#CHOCMb HAYYUMBCA!
8bINOJIHAMb MHO20UIA208ble NPeoOPa308aHUs PAYUOHATbHBIX BbIPANCEHUN, NPUMEHSIS
wWUpoKutl Habop cnoco6os u NPUEMos;
NPUMEHSAMb OHNCOeCEeHHble Npeobpa3o8aHus 0ns peuleHuss 3a0ay U3 paziudHbIX
pazoenos Kypca (Hanpumep, Ol HAXOHCOEHUsL HAUOONbULE20/HAUMEHb-UIe20 3HAUEeHUS]
8bIPANCEHUSL).

YpaBHeHust

BbIITyCKHUK HAYy4YUTCA:
pemaTh OCHOBHBIE BUBl PAllMOHAJIBHBIX YPAaBHEHUHN C OJHOM IEPEMEHHOMN, CHCTEMBI
JIBYX YPaBHEHUH C IBYMsI IEPEMEHHBIMU;
IIOHUMAaTh YPAaBHEHHE KAK BAKHEHIIYI0 MaT€MaTHYECKYIO MOJENb JUIsl ONUCAHUS U
U3y4YEHUs pa3HOOOpa3HBIX pEaJbHBIX CUTyalluid, pellath TEKCTOBbIE 3ajadu
anreOpandeckuM METOOM;
OPUMEHATh  TpaduyecKkue MpeaCTaBIeHMs JUIs  HMCCIEAOBAHUA  ypaBHEHUH,
UCCJIEIOBAHUS U PELICHUS CUCTEM YPABHEHUH € JBYMS IEPEMEHHBIMH.
Buinycknuk nomyuum 603mM04CHOCMY:.
061ademsv CReyuarbHbIMU NPUEMAMU DeueHUs YPAGHEHUll U CUCMeM YPABHEeHUlL,
VBEPEHHO NPUMEHAMb Annapam YpaeHeHUuti OJisi peuleHus pasHooOpa3HblX 3a0ad U3
MaAmMemMamuxu, CMEeH#CHbIX NPeoMemos, NPaKmuKu,
npuMeHsmy 2paguyeckue npeocmasnenus Oas UCCLeO008aHUS YPAGHEHUU, CUCTmeEM
VPAasHeHUl, cooepicawux OyKeeHHvle Kodppuyuenmeol.

HepasencrBa
BpinyCKkHUK Hay4YuTCs:
IIOHUMAaTh U IPUMEHATh TEPMHUHOJIOTHIO U CHUMBOJIMKY, CBS3aHHBIE C OTHOLICHHEM
HEPABEHCTBA, CBOMCTBA YUCJIOBBIX HEPABEHCTB;
peliarh JIMHEWHBbIE HEPABEHCTBA C OJHOM IIEPEMEHHOW M HMX CHUCTEMBI; pelaTh
KBaJpaTHHIC HEPABEHCTBA C ONMOPON Ha TpauuecKue mpeICTaBICHNUS;
MIPUMEHSATH aAIapaT HEPABEHCTB ISl PELIEHUS 3a/1a4 U3 Pa3JIMYHbIX Pa3JeiIOB Kypca.
Buinycknuk nonyuum 803M04#CHOCHb HAYYUMbCAL.
PAa3HO0OPA3HbIM  NPUEMAM  OOKA3AMENbCMBA HEPABEHCME, V8EPEHHO NPUMEHSMb
annapam HepaseHcme OJisl peueHus. pa3sHo0OPA3HbIX MAMeMamuieckux 3a0ay u 3a0ay
U3 CMENCHBIX NPEOMEmOo8, NPAKMUKU,
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npuMeHsAms epaghuueckue npeocmasieHus O0as UCCIe008aHUS HEePABeHCMS, CUCTEM
HepageHcma, cooeparcauux OyKkeeHuvie Kodppuyuenmaoi.

OcHoBHbIC IOHATHSA. UHCI0BbIE PYHKIMU

BBITTyCKHUK HAYyYUTCS:
MOHUMAaTh ¥ HWCIMOJb30BaTh (YHKIIMOHAIBHBIC TIOHATHS U SI3BIK  (TEPMUHBI,
CUMBOJINYECKUE 0003HAYEHUSA);
CTpOUTh Tpaduku >JIEeMEHTAapHBIX (YHKIUA;, HCCIAEAOBaThH CBOMCTBA YHUCIIOBBIX
(GyHKUMNA Ha OCHOBE MU3yYEHHUsI IOBEJICHUS UX TPa(UKOB;
NOHUMAaTh (YHKIMIO KaK Ba)XHEHIIYI0 MaTEMaTHYECKYI0 MOJENb JJIsl OMUCaHUs
IIPOLIECCOB U SIBJICHUI OKpY>KAIOUIEro MUpa, MPUMEHSATh (YHKIIMOHAIBHBIN S3BIK IS
OMHCAHUS U UCCIIEIOBAHUS 3aBUCUMOCTEN MeX 1y GU3MUECKUMU BETMUUHAMH.
Buvinyckruk nonyyum 603mMo4#CHOCHb HAYYUMBCSL
NPo8OOUMb UCCNe008AHUS, CBA3AHHbIE C U3YUEHUEeM C8OUCME (DYHKYUL, 8 MOM Yucie ¢
UCNONIL308AHUEM KOMNbIOMeEPA, HA OCHO8e 2pahuKo8 U3y4eHHulX (QYHKYU Cmpoums
bosee cnodichvie epauxu (KycouHo-3a0aHHble, C «BbIKOJIOMBIMUY MOUYKAMU U M. N.);
UCNONIL308aMb (YHKYUOHATIbHbIE NPEeOCMABIeHUsl U C8OUCMEA (DYHKYULL 0N peuleHusl
mMamemamuyeckux 3a0a4 U3 pasiuiHulx pazoenos Kypca.

YucJjioBbIe MOCTET0BATETBLHOCTH
BBITyCKHHUK HAYIUTCS:
MOHMMATh M HCIIOJIb30BaTh S3BIK TOCJEIOBATEIBHOCTEH (TEPMUHBI, CUMBOJINICCKUC
0003HaueHNUA);
PUMEHATH (DOPMYJIBI, CBI3aHHBIC C ApU(PMETUICCKON U TEOMETPHUYECKOMN TPOTPECCHUECH,
U ammapar, cOPMUPOBAHHBIM TPH W3YYCHHH APYTUX Pa3ieiioB Kypca, K PEIICHUIO
3aJ1a4, B TOM YHUCJIC C KOHTEKCTOM U3 PEaIbHOM KU3HHU.
BoinyckHux noayuum 603MoACHOCHb HAYYUMbCSL:
pewams KOMOUHUPOBAHHbIE 3A0aU4l ¢ NPUMEHEeHUeM (QOPMYL N-20 YieHd U CYMMbl
NepebIX N UIeHO8 aApPUPMEMUUecKol U 2eoMempudeckoll npospeccuu, NpUMeHsisi npu
IMOM annapam ypasHeHull U HepaseHCme,
NOHUMAMb  APUPMEMUUECKYIO U 2eOMEMPUYECKYI0 NpoSpeccuto  Kax — yHKyuu
HamypanvHo2o apeyMeHma, Ces3bl6amb aApUupMemuieckyro npocpeccuro ¢ JTUHeHbIM
POCMOM, 2e0MEMPULECKYI0 — C IKCNOHEHYUATbHBIM POCHIOM.

OnucarejibHasi CTATUCTUKA
BrIlTyCKHUK Hay4YUTCSl HCTIOIB30BATh MPOCTEUININE CIIOCOOBI TIPEACTABICHUS U aHAIHM3a
CTaTUCTUYECKUX JAHHBIX.
Buinyckuux nonyuum 603mMoxicHOCmMb npUodpecmu nep8oHaAUAIbHbIU ONbIM OP2AHUIAYUU
cOopa OaHHBIX Npu NPoedeHuU ONpPoca 0OUWECMBEHHO20 MHEHUS, OCYUWeCMEIsamb Ux
aHanus, npeocmasisams pe3yibmamsl ONpoca 6 gude maodauyvl, OUAZPAMMbI.

Cuy4aiiHbie COOBITHSI M BEPOSITHOCTD
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BBINyCKHUK HAy4UTCS] HAXOIUTh OTHOCHTEIBHYIO YaCTOTY M BEPOSITHOCTh CIyd4aiHOTrO
cOOBITHSL.

Buoinycknux  noayuum 603MONCHOCMb NPUOOpecmu  OnbIM  NPOBEOCHUs.  CLYYAUHBIX
IKCNEPUMEHMO8, 6 MOM UUCie ¢ NOMOWbIO KOMILIOMEPHO20 MOOEIUPOBAHUS,
uHmepnpemayuy ux pe3yibmamos.

KomOunaropuka
BoilyckHUK HayuduTcs pemiaTh KOMOMHATOpPHBIE 3aJayd Ha HaxXOoXJACHHE Yucia
00BEKTOB WM KOMOMHAIINH.
Buvinycknux nonyyum 6o3modrcHocmo
yenyoumes U pazsums NpeocmasieHus O NPOCMPAHCMBEHHbIX 2e0MempUuiecKux
Queypax;
HayuumvCcsi NPUMEHAMb NOHAmMuUe paszeeépmku Ol GbINOJHEHUS NPAKMU4ecKux
pacuémos.

I'eomeTpuyeckne GpUrypnl

BBINYCKHHUK HAYYUTCS:
I0JIb30BATHCS S3BIKOM T€OMETPHH IS OITUCAHUS MPEIMETOB OKPYIKAIOMIETO MUPA U UX
B3aMMHOTO PACTIOJIOKCHHUS;
pacro3HaBaTh U MU300pakaTh HA YEPTEIKaX U PUCYHKAX TeOMETpUUYCCKUE (DUTYPBI U UX
KOH(UTypaluy;
HAXOAWTh 3HAYCHUS JITMH JTMHCHHBIX AJIEMEHTOB (PUTYp U MX OTHOIICHUS, TPaTyCHYIO
mepy yrioB ot 0° o 180°, mpuMeHsisi onpeieNIeHus, CBOMCTBA U MPU3HAKU (PUTYp U UX
AJIEMEHTOB, OTHOILIEHUA (uryp (paBeHCTBO, MOA00ME, CUMMETPHUH, IOBOPOT,
napasuliesIbHbIN MEPEeHOC);
OIEePUPOBATH C HAYAJIbHBIMH IMOHATHUSIMH TPUTOHOMETPUH U BBIMOJIHATH 3JIEMECHTapHBIC
orepariy HaJ GYHKIMSIMH YTJIOB;
pemarh 3aJadd Ha JI0Ka3aTeIbCTBO, OMHUPAsICh HA HM3yYCHHBIE CBOWCTBA (UTYp H
OTHOINICHU MEXTy HUIMH W TIPUMEHSISI N3YYCHHBIC METO/IbI JIOKAa3aTeIILCTB;
peliaTh HECJIOKHBIE 3a7add Ha TIOCTPOSHHUE, INPUMEHSS OCHOBHBIC aJTOPHUTMEI
TIOCTPOCHUS C TIOMOIIBIO IIUPKYJISI U JTHHCHKH;
pelIaTh NpOoCTeHINre TUIAHUMETPHUYECKUE 3a]Ja91 B TPOCTPAHCTBE.

BuvinyckHuk nonyyum 603mMo#CHOCMY .
0811a0emsb Memooamu peuleHus 3a0ay Ha 8bIYUCTIeHUs. U 00KA3AMeNbCmea: Memooom
om NPOMUBHO20, MEMOOOM HO000Us, MemoooM nepebopa 6apuanmos u Memooom
2e0MeMpPUeCcKUx Mecm mouex,
npuobpecmu  Onvlm  NPUMEHEHUs  a1eeopauyecko20 U  MpUeOHOMEMpPUecKo20
annapama u uoeti O8UNCEHUS NPU PEUleHUU 2eOMEeMPUYECKUX 3a0al,
081a0ems MpPaOUYUOHHOU CXeMOll peuleHus 3a0ad HaA NOCMPOeHUe ¢ NOMOWbIO
YUPKYISL U TUHEUKU. GHATU3, NOCMpoeHUe, 00KA3amelbCmeo U UCCed08aHue,
Hay4umsCcs pewams 3a0ayu HA NOCMPOeHue MemoooM 2eoMempuiecko20 Mmecma
MoyeK U Memooom noooousl,
npuobpecmu Onvlm UCCLe008AHUS CBOUCME NIAHUMEMPUUECKUX @uayp ¢ nomMoubio
KOMHNBIOMEPHLIX NPOCPAMM,
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npu06pecmu onvim 6bINOJIHEHUSL  NPOEKMO6 no memam «Fewwempuqecmte
npeo6pa306anuﬂ Ha niockocmuy, <<HocmpoeHue ompe3Koe6 no gbopMsze».

HN3mepenune reoMeTpuYeCKUX BeJTHYHH

BBITTyCKHUK HAYyYUTCS:

UCITIOJIb30BaTh CBOMCTBAa WM3MEPEHMS JJIMH, IUIOAACH W YIVIOB MPHU pPELICHUU
3a/1a4 Ha HaXOXJACHUE JIMHBI OTPE3Ka, JIMHBI OKPYKHOCTH, JUIMHBI AYTU OKPY>KHOCTH,
IpajlyCHOM MepHI yIia;

BBIYHCIIATh IUIOMAAM TPEYTOJbHUKOB, TMPSMOYTOJIBHUKOB, IapajuieorpaMMOB,
Tpaneiuii, KpyroB U CEKTOPOB;

BBIYHCIIATH JIJTUHY OKPY>KHOCTH, JJIMHY AYTH OKPYKHOCTH;

BBIYHCIIATh JJIMHBI JIMHEHHBIX 3JIEMEHTOB (UTYp W HMX YTIJIbl, UCIOJIB3Ys (POPMYIIbI
JUTMHBI OKPY>KHOCTH M ITTUHBI IyTH OKPY>KHOCTHU, (hOPMYJIBI IUTOMmaieH huryp;

pemarh 3a/1a4u Ha JOKa3aTelbCTBO C UCIOJIb30BaHUEM (OPMYJ JIIMHBI OKPYKHOCTH U
JUTMHBI AYTU OKPYKHOCTH, (pOpMyII Iiomane puryp;

pelmaTh MpakTUYEeCKUEe 3a7auu, CB3aHHBIE C HAXOXKJIEHUEM Ie€OMETPUUYECKUX BEITUYMH
(ucnonp3ys npu He0OXOAUMOCTH CIIPABOYHUKHN M TEXHUYECKUE CPEICTBA).

Buvinycknuk nonyuum 603mMo#CHOCMb HAYUUMBCA

BLIYUCTIAMb NAOWAOU DuU2yp, COCMABIEHHBIX U3 O08YX UIU Oojee NPAMOY20NbHUKOS,
napanienozpammos, mpeyeorbHuUKo8, Kpy2a u CeKkmopa,

BLIYUCTIAMb NIOWAOU MHO20Y20/IbHUKOS, UCNOJIb3YS OMHOUWLEHUS PABHOBEIUKOCMU U
PABHOCOCMABNIEHHOCMU,

NPUMEHAMb aneedpaudecKuti U mpueoHOMempuiecKuti annapam u uoeu 08UNCeHUs: npu
peulenuy 3a0ay Ha 8bl4UcCIeHue niowacei MHO20Y201bHUKOB.

Koopaunarsl

BpinyCKHUK Hay4YuTCs:

BBIYUCIISITh JIJTMHY OTpE3Ka MO KOOpAMHATAM €ro KOHIIOB; BBIUUCIATH KOOPJIUHATHI
CEpeNUHbI OTPE3Ka;

WCIIOJIb30BaTh KOOPAUHATHBIN METO JI U3yUYECHUSI CBOMCTB MPSIMBIX U OKPY>KHOCTEH.
Buvinycknuk nonyyum 603moacHocmy.

oenademsv  KOOPOUHAMHLIM —~ MEmOOOM  peuleHus 3a0ay Had  BblYUCTeHUS U
o0okazamenbcmea;

npuobpecmu onvim UCNOIbI0BAHUS KOMNBIOMEPHBIX NPOSPAMM OJisl AHAIU3A YACHHBIX
CIyuaes 63auUMHO20 PACNONOINCEHUSL OKDYICHOCMEU U NPAMbBIX,

npuobpecmu onvim GblNOJHeHUs npoekmos Ha memy «lIpumeneHue KOOPOUHAMHO20
Memooa npu pewieHuu 3a0a4 Ha 8bIYUCTEHUS U 00KA3aMeNbCmea.

BexTopsl

BbIIyCKHUK Hay4HTCS:

ONEPUPOBATh C BEKTOPAMH: HAXOJHWTh CYMMY M pa3HOCTb JBYX BEKTOPOB,
3aJIaHHBIX TE€OMETPUYECKH, HAXOIWTh BEKTOpP, PAaBHBIM NPOU3BEICHUIO 3aJaHHOIO
BEKTOPA HA YUCJIO;

HaxOJWTh I BEKTOPOB, 3aJaHHBIX KOOPJAMHATAMH: JJIMHY BEKTOpPA, KOOPIAWUHATHI
CYMMBI U Pa3HOCTU JBYX M 0oJiee BEKTOPOB, KOOPJAMWHATHI MPOU3BEICHUS BEKTOpa Ha
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YUCJIO, TPHUMEHSS TMPH HEOOXOJMMOCTH COYETATENbHBIH, TNEPEeMECTHTEIbHBIN U
pacnpeaeauTENbHbIN 3aKOHBI;
BBEIYHCIIATh CKaJSIPHOE MPOU3BEICHUE BEKTOPOB, HAXOAUTH YTOJ MEXIY BEKTOPAMH,
YCTaHABIIMBAThH MEPIEHINKYISIPHOCTD MIPSIMBIX.
Buvinycknux nonyyum 603moacHocmo.
0611a0emb  8EKMOPHbIM ~ Memooom Ol peuleHusi 3a0ad Ha  GblYUCIeHUs U
ooKazamenbcmea,
npuoopecmu  onvim GbINOJIHEHUs. NPOEKMO8 HA MmeMy «NpUMeHeHUue BeKNMOPHO20
Memooa npu peweHuy 3a0a4 Ha 8bIYUCTEeHUSL U OOKA3AMEeNbCMBAY.

TpeGoBaHus K YPOBHIO MOATOTOBKH BBHINTYCKHUKOB

B pesynbrate nzydeHus: Kypca MaTeMaTUKUA YYCHUK JIOJKEH 3HATH/ IOHUMATD !
CYILECTBO MOHATUA MAaTEMATHYECKOT0 JJOKA3aTeJIbCTBA; IPUMEPHI TOKA3ATEIbCTB;
CyLIECTBO MOHATHS aJITOPUTMA; NPUBOJIUTH TPUMEPHI AIITOPUTMOB;

KaK UCTOJIB3YIOTCS MaTeMaTudeckue (popMyIibl, ypaBHEHHS U1 HEPABEHCTBA; IPUMEPHI
WX MIPUMEHEHUS ISl PEIICHUSI MATEMATUYECKUX U MTPAKTUUECKUX 3a/1aY;

KaK MaTeMaTUYECKH OTpe/ieNIieHHbIe (DYHKIIMKU MOTYT ONMUCHIBaTh peaibHbIE
3aBHCUMOCTH; IPUBOJAUTH MMPUMEPHI TAKOTO ONMCAHUS,

Kak MOTPEOHOCTH MPAKTUKHU MTPUBEIIM MATEMAaTUYECKYI0 HAyKy K HEOOXOAMMOCTH
paclMpeHus MOHATHS YUCIIA;

BEPOSTHOCTHBIN XapaKTEP MHOTUX 3aKOHOMEPHOCTEN OKPYIKAIOIIEr0 MUPaA; IPUMEPHI
CTAaTUCTUYECKHUX 3aKOHOMEPHOCTEN U BBIBOJOB;

KaKUM 00pa3oM reoMeTpHsl BO3HUKIIA U3 IPAKTUUECKUX 3aJ1ad 3eMJIEMEPHST; TTPHUMEPhI
rCOMETPUICCKUX OOBEKTOB U YTBEP)KJICHUM O HUX, BAXKHBIX JJISI PAKTHKH;

CMBICJI UJICQTU3alliH, TTO3BOJISIIOIIEH PeIIaTh 3a1a4d PEAUTbHOU JIEMCTBUTEILHOCTH
MaTeMaTHICCKUMHU METOAaMH, IPUMEPHI OITMOO0K, BO3HUKAIOIINUX TIPH HCATH3AIINH.

Apudpmeruxa

Ymern

BBITNIOJIHATH YCTHO apu(PMETHUECKHUE NEUCTBUS: CI0XKEHUE U BBIUUTAHUE
JIBY3HAYHBIX YUCEJN U JECATUYHBIX APOOEH ¢ IByMs 3HAKAMU, YMHOKEHUE
OJIHO3HAYHBIX YUCEN, apu(pMETUYECKHE ONEPaIU C OOBIKHOBEHHBIMH JIPOOSMH C
OJIHO3HAYHBIM 3HAMEHATENIEM U YHCIIUTETIEM;
NEePEeXOUTh OT OJHOU (POPMBI 3aITUCH YKCEIN K IPYTON, IPEACTABIATh JECATUUHYIO
IpoOb B BUJIe OOBIKHOBEHHOM U B MPOCTEUIINX CITy4asiX OOBIKHOBEHHYIO B BUJIE
JECSITUYHOM, MPOLEHTHI - B BUE JpoOU U ApoOb — B BUJIE MTPOLIEHTOB; 3aIIUCHIBATD
00JIbIIIKE U MaJIble YUCIIa C UCTIOIb30BAaHUEM LIETIBIX CTETIEHEH IE€CATKH;
BBIMOJIHATh apU(PMETHUECKHE ICHCTBHS C pPAlMOHAIBHBIMH YHUCJIAMU, CPaBHUBATH
paloHa bHbIC U JAEUCTBUTEIbHBIC YHCIIA; HAXOAUTh B HECJIOXKHBIX CIIy4asX 3HAYCHHS
CTENEHEH C IeNbIMA [OKa3aTesIMM M KOPHEHW; HaXOAUTb 3HAYEHUS YHCIOBBIX
BBIPAKCHUM;
OKPYTJISITh II€JIbIE YMCIa U JIECATHYHBIE NPOOH, HAXOIUTh MPHUOJIMKEHHBIE YHUCHA C
HEJ0CTATKOM U C U30BITKOM, BBIMOJHATH OLIEHKY YHCIOBBIX BBIPAKEHHUI;
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M0JIb30BAThCS OCHOBHBIMH CIUHHIIAMH JIJTMHBI, MaCChl, BPEMEHHU, CKOPOCTH, TUIOIIAIH,
o0BeMa; BeIpakaTh OoJiee KPYITHBIE €IMHUIIBI Yepe3 00siee MeJIKie U Ha000poT;

pelath TEKCTOBBIC 3aJadd, BKIOYas 3a7add, CBS3aHHBIC C OTHOIICHHEM U C
MIPOITOPIIMOHAILHOCTHIO BEJTMYHH, JPOOSIMH U ITPOIICHTAMH;

HCII0JIb30BaTh MPHOOPETeHHbIE 3HAHUSI M1 YMEHHUsI B MPAKTHYECKOH JesITeIbHOCTH
¥ TIOBCEeTHEBHOM KU3HH JJIs1:

pCIICHUS HECJIIOKHBIX  IMPAKTUYCCKMX pPAacyYeTHBIX 3ajJad, B TOM 4YHCIIE C
UCIIOJIb30BAHUEM TPU  HEOOXOJIUMOCTH CIPABOYHBIX MATEPHAJIOB, KaJbKyJATOPA,
KOMITBIOTEPA,

YCTHOW TPHUKHIKA M OICHKM pe3yJbTaTa BBIYUCICHHUM, IPOBEPKH pe3yJibTara
BBIYUCIICHUS, C UCTIOJIb30BAHUEM Pa3IMYHBIX TPUEMOB;

MHTEPIPETAMN PE3yIbTATOB PEIICHHS 3aJa4 C YYETOM OTPaHMYCHHM, CBS3aHHBIX C
pCATbHBIMH CBOMCTBaMHU PACCMATPUBACMBIX IPOIIECCOB U SIBJICHUM.

Aare0pa

Ymern

COCTaBJISITh OYKBEHHBIE BBIpAXEHUS W (POpPMYNIBI 1O YCIOBUSM  3a/ad;
OCYLIECTBJISATh B BBIPAKEHUSAX W (POPMyJIax YUCIOBBIE MOJCTAHOBKH W BBINOIHATH
COOTBETCTBYIOIIME BBIYUCIICHUS, OCYIIECTBIIATH IOJCTAHOBKY OJHOTO BBIPAKECHHUS B
Apyroe; Belpaxarb U3 (popMys1 OJHY IEPEMEHHYIO YepPE3 OCTAIIbHBIE;
BBIIIOJIHATh OCHOBHBIE JICHCTBHUS CO CTENEHSAMU C LEJIbIMU IIOKa3aTelsIMH, C
MHOTOUYJIEHAMH U C anreOpanyecKuMu IpoOsiMU; BBIMOIHITH Pa3oKEHUE MHOTOUJICHOB
Ha MHOXHTENW; BBINOJHITh TOXJIECTBEHHbIE MpPEOOpa3OBaHUsl PALMOHAIBHBIX
BBIPAKCHUMU;
MPUMEHATh CBOMCTBA apU(METUUECKHX KBAJIpPATHBIX KOpPHEW Il BBIYUCICHUS
3HAYEHUN U TpeoOpa30BaHU YUCIIOBBIX BBIPAKEHUH, COJIEpKAIUX KBaIpaTHbIE KOPHU;
pelaTh JMHEHHBIE, KBAIPATHBIC YPABHEHUS U PAllMOHAJIBHBIE YPABHEHUS, CBOIALINECS
K HUM, CUCTEMBI JIBYX JIMHEHHBIX YPABHEHUI U HECIIOKHbBIE HEJIMHEUHBIE CUCTEMBI,
pelIaTh JUHEWHBIE U KBAIPATHBIC HEPABEHCTBA C OJTHON NEPEMEHHOM U UX CUCTEMBI;
pemaTh TEKCTOBBIE 3aa4d anreOpandeckuM METOA0M, MHTEPIPETUPOBATH MOITYYEHHBIN
pe3yiabTaT, MPOBOAUTH OTOOP PELIEHUM, UCXOs U3 (POPMYIIUPOBKHU 3a/1a4u;
M300pakaTh YMCIIa TOYKAMU Ha KOOPJUHATHOMN MPSAMOM;
ONpeNeNsaTh KOOpAMHATA TOYKM IUIOCKOCTH, CTPOUTh TOYKM C 3aJaHHBIMHU
KOOpJMHATAMU; U300pakaTh MHOXKECTBO PEILICHUH JIMHEHHOTO HEPABEHCTBA;
pacrno3HaBaTh apu(PpMETHUYECKUEe M TEOMETPUYECKHE TPOTPECCHUHU; peliaTh 3aJaud C
npUMeHeHneM (OPMYJIbI OOIIEro WieHa U CYMMbI HECKOJIBKUX MEPBBIX YJICHOB;
HaxXOJIUTh 3HA4YCHMs] (YHKIMU, 3aJaHHON (dopmysoi, Tabmured, rpadukomM Mo ee
apryMeHTy; HaXOAUTh 3HAYE€HUWE apryMEHTa M0 3HAYEHUI0 (YHKIUHU, 3aJaHHOM
rpauKoM WK TaOIHIIeH;
ompenensTh CBOHMCTBa (yHKIMU 10 ee rpaduKy; NOPUMEHITh Tpaduyueckue
NPEACTABIICHUS IPYU PEILICHUH YPABHEHUM, CUCTEM, HEPABEHCTB;
OMKCHIBATH CBOMCTBA U3YUYECHHBIX (PYHKIUH, CTPOUTH UX IpapuKu
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HCI0J1b30BAaTh NPHOOPETEHHbIC 3HAHUS U YMEHHUS B IPAKTUYECKOH JAeATeJbHOCTH
Y NMOBCEHEBHOM KU3HHU JJIS:

BBITIOJTHEHHUSI pacdyeToB 1o (opMmynaM, cocTaBlieHHE (QOpMyJ, BBIPAKAIOIMIUX
3aBHCHUMOCTh MEX]y pealbHbIMU BEIMUYMHAMH; HAXOXKIEHUSA HYXHOM (GopMyIbl B
CIIPaBOYHBIX MaTepuania;

MOJEIIMPOBAHUE MPAKTUYECKUX CUTYallMil M UCCIEIOBaHUs MOCTPOCHHBIX MOJIENEHN C
HCIIOJIb30BAaHUEM allliapaTa ajreopsl;

OMHCAaHUsl 3aBUCUMOCTEH MEXAYy (PU3NUYECKMMHM BEIMYMHAMHU COOTBETCTBYIOIIMMU
(opMysiaMu TIpY UCCIIEJOBAaHUM HECIOKHBIX MPAKTUUECKUX CUTYyaIHi;

UHTEpIpEeTalnu IpauKOB PEATIbHBIX 3aBUCUMOCTEN MEX1y BEITUUMHAMM.

I'eomeTpus

Ymern

MOJIb30BaThC ~ TC€OMETPUYECKUM  S3bIKOM  JUIsl  ONHMCAHUsA  IMPEIMETOB
OKPY’KaIOILIET0 MUPA;
pacno3HaBaTh Fr€OMETPUUYECKHE (PUTYPBL, PA3IMYATh UX B3aUMHOE PACIIOJIOKEHUE;
n300pakatb reoMeTpuyecKue (UTypbl; BBINOJHATH YEPTEXKU IO YCIOBHUIO 3aj]1ady;
OCYLIECTBIIATH IpeoOpa3zoBaHue (pUryp;
pacno3HaBaTh Ha YepTekaxX, MOACISIX M B OKpyKaroueil 0OCTaHOBKE OCHOBHBIE
MIPOCTPAHCTBEHHBIE TEJIA, N300PAXKATH HX;
B [IPOCTEHIINX CIIy4YasiX CTPOUThH CEYEHUS U PA3BEPTKU MPOCTPAHCTBEHHBIX TEIL;
IPOBOJIMTH ONEpAllMU HaJl BEKTOPaMU, BBIUUCIIATH JIIMHY U KOOPJMHATHI BEKTOPA, YOl
MEXKy BEKTOPAMU;
BBIYHCIIATh 3HAYEHUS T€OMETPUUECKUX BEIUMYMH (JIJTUH, YTIIOB, TIoMaeii, 00beMOB); B
ToMm umcne: it yraos ot 0° mo 180° ompenensaTs 3HaYEHHMsS TPUTOHOMETPUYECKUX
GbyHKIMNA MO 33JaHHBIM 3HAYEHHUSAM YTJIOB; HAXOJUTh 3HAYEHUS TPUTOHOMETPUUECKUX
GyHKIUIA 10 3HAYEHUIO OJHOM W3 HHUX, HAXOIUTh CTOPOHBI, YIJIbl W IUIONIAAN
TPEYTrOJbLHUKOB, JJIMHBI JIOMaHbIX, JyI OKPYKHOCTH, IUIOIIAJIEH OCHOBHBIX
reomeTpudeckux Gpuryp u ¢puryp, COCTaBJICHHBIX U3 HUX;
pemiath TEOMETPUUYECKHE 3aJayd ONUpasch Ha W3y4YEHHBIE CBOWCTBA QuUryp u
OTHOIIICHUIN MEXy HUMH, TPUMEHSISI JOTIOJHUTENIbHBIC IOCTPOCHUS, aareOpaniecKuii u
TPUTOHOMETPUUECKHUI anmapar, COOOpaKeHUsI CHMMETPHH;
MPOBOAUTH JIOKAa3aTeNbHbIC PACCYKICHUS TIPU PEUICHUU 3aj]lad, UCIO0JIb3ysl U3BECTHBIC
TEOpEeMbI, OOHAPY>KMBAsi BO3MOXKHOCTH I UX UCTIOJIb30BAHUS;
pemaTth NpocTerne MIaHUMETPUUECKUE 3a/1a4l B IPOCTPAHCTBE;
HCMOJIb30BATh NMPUOOPETEHHbIE 3HAHUS U YMEHHUS B MPAKTHYECKOH NeSITeJIbHOCTH
U MOBCEAHEBHOM "KU3HU JIA:
ONMCAHUSI PEAJIbHBIX CUTyallMi Ha SI3bIKE T€OMETPUU;
pacyeToB, BKIIOYAIONTUX MPOCTEHIIINE TPUTOHOMETPHUUECKUE (OPMYIIBL;
pelieHnst TPUrOHOMETPUYECKUX 3a/1ad ¢ UCTI0JIb30BAHUEM TPUTOHOMETPHU;
pelieHne MpakTUHYECKUX 3a7a4, CBA3aHHBIX C HAXO0XKICHUEM NeOMETPUUYECKUX BEITMYHMH
(ucronb3ys MpU HEOOXOIUMOCTH CIPABOYHUKU U TEXHUUYECKUE CPEACTBA);
MOCTPOCHUE TEOMETPUYECKUMH HWHCTpYMEHTaMu (JIMHEWKa, YTOJbHUK, IHUPKYJb,
TPAHCHIOPTHD).
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JIeMEHTbI JIOTHKH, KOMOMHATOPUKH, CTATUCTUKHU H TEOPUH BEPOATHOCTEH
Ymern
IIpoBOOUTE HECIIOKHBIE JIOKA3aTENIbCTBA, II0JIYy4YaTh MPOCTEUIINE CIEICTBUSA U3
M3BECTHBIX WJIM pPaHEe TOJIYYEHHBIX YTBEPKICHUW, OLICHUBATH JIOTHYECKYIO
IIPABWJIBHOCTh ~ PACCYXXIEHUW, MCIIOJIB30BaTh MPUMEPBHI Uil WUIIOCTPALMU U
KOHTPIIPUMEPHI JUIsl OTIPOBEPIKEHHUSI YTBEPKICHUM;
U3BJIEKaTh MH(OPMALMIO, MPEACTABICHHYIO B Ta0yMlax, Ha JuarpaMmmax, rpafukax;
COCTaBJIAThH TaOJIMIIBI, CTPOUTH JUArpaMMbl U TpaduKH;
pemar KOMOMHATOpHBIE 3a/layd IIyTEM CHUCTEMAaTHYECKOro Iepedopa BO3MOMKHBIX
BapUaHTOB U MCIOJb30BAHUEM MPABUII YMHOKECHHSI,;
BBIYMCIIATH CPEAHUE 3HAYEHUS PE3YJIbTATOB U3MEPECHHI;
HaxXoJUTh YAacTOTy COOBITHS, HCIOJNb3Yd COOCTBEHHbIE HAOJIOJIEHUSI TOTOBBIE
CTaTUCTHYECKNE TaHHBIC;
HAaXOJIUTh BEPOSITHOCTH CITyYaHBIX COOBITUI B MPOCTEUIINX CIIyYasix;
HCIO0JIb30BAaTh NPUOOPETEHHbIC 3HAHUA U YMEHHMS B NPAKTHYECKOH AeATEJIbHOCTH
U NOBCEAHEBHOM "KU3HU 1JIA:
BBICTPAaWBaHUs ApIyMEHTALUH MPH T0KA3aTEIbCTBE U B TUAJIOTE;
pacIiO3HaBaHMS JIOTUYECKU HEKOPPEKTHBIX PACCYKICHUM;
3aIMCH MATEMATUYECKUX YTBEPKICHNUM, TOKA3aTEIIbCTB;
aHajau3a peaJbHBIX YHUCIOBBIX JAHHBIX, MPEICTABICHHBIX B BHUIE IUarpamM,
rpaukoB, TaOMII;
pelIeHNs] MPAaKTUYECKUX 3a]1a4 B MIOBCETHEBHOM U MPOQECCHOHANIBHOMN IEATENBHOCTH C
UCIIOIb30BAaHUEM JICUCTBUH C YHCIIAMH, IPOICHTOB, JUIMH, IUIOMIAJCH, OO0BEMOB,
BPEMEHU, CKOPOCTH;
pelieHnss y4eOHbIX U MPAaKTUYECKUX 3a]ad, TPeOYIOUMX CHUCTEMaTH4YEeCKoro nepedopa
BAPHUAHTOB;
CpaBHEHHUsl IIAHCOB HACTYIUIEHUS CIyYalHbBIX COOBITUM, ISl OLEHKH BEPOATHOCTH
CIIy4allHOTO COOBITHSI B TPAKTUYECKUX CUTYalUsIX, COMOCTABICHUS MOJIETHU C peaJbHOM
CUTYyallnEw;
ITOHMMAHUS CTATUCTHYECKUX YTBEPKICHUMN.

Conepxanue Kypca MaTeMaTHUKH 5-9 KjaccoB
Apugpmemuxa
HarypaabHblie yucia

Pan HarypanpHbIX umcen. JlecAiTMuHasg 3amuch HaTypajbHbIX uucell. OKpyrieHue
HaTypaJIbHbIX YHCEIL.

KoopaunatHeii nyy.

CpaBHeHune HaTypaibHbIX 4Hcesl. CIOXEHHWE W BBIYUTAHUE HATYyPAJIBHBIX YHCEI.
CBolicTBa CIIOKEHHUS.

YMHOXKEHUE W JIeJI€HUE HaTypalbHbIX uHcesl. CBoilcTBa yMHOXeHHs. JleneHue ¢
octatkoM. CTENEeHb YKciia C HaTypalbHbIM ITOKA3aTEIEM.
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JlenuTenn W KpaTHbIE HaTypajdbHOTO uwucia. HauOonbmuit oOmUNA  JACIHUTEINb.
Hanmenniiee obmee kpatnoe. [Ipusnaku nenumoctu Ha 2, Ha 3, Ha 5, Ha 9, Ha 10.
[Ipocteie u cocTaBHbIC UKcna. Pa3noxeHne yncesn Ha MPOCThIE MHOXKUTEIIH.

Pemienne TeKCTOBBIX 3a/1a4 apu(PMETHUUECKUMU CIIOCOOaMU.

Jpoon
OObikHOBEeHHBIE ApoOu. OCHOBHOE CBOWMCTBO ApoOu. Haxoxienwe apodu oT yucia.

Haxoxxnenue uncna no 3HaueHuto ero apoou. [IpaBuiibHbIe W HEMpaBUIIbHBIE IPOOH.
CmemaHHbIe YKCIa.
CpaBHeHMe 0OBIKHOBEHHBIX JIpoOel M CMEIIaHHBIX YHcesl. ApupMeTHyecKue AeUCcTBUs
C OOBIKHOBEHHBIMU JIPOOSIMU U CMEIIIAHHBIMU YUCIIAMH.
Hecstuunbie 1podu. CpaBHEHUE U OKPYTIICHUE ACCATUYHBIX ApoOeit. ApudmeTndeckue
JNEUCTBUA C JECITHUYHBIMU  JApoOsimu. [IpuKuaKuM  pe3yiabTaTOB  BBIUMCICHUMU.
[IpencraBienue AecATUYHON ApoOU B BUJE OOBIKHOBEHHOW JpoOU M OOBIKHOBEHHOU B
BHUJIC JIeCITUYHOU. BeckoHeuHble TMepUOAMYECKUE NeCSITHYHbIE Ipobu. [lecarudnoe
puOJIMKEeHUE OOBIKHOBEHHOU ApOOH.
OtHomienue. IIpouenTHoe OTHOMIEHWE ABYX uucel. JleneHwe uyucia B JTaHHOM
OTHOLIEHUHU. Maciura0.
[Iponopuusi.  OcHoBHOe  cBoicTBO  mpomopumu. Ilpsmas u  oOparHas
MPOMOPUHAOHAIBHBIE 3aBUCUMOCTH.
[IpouenTsl. HaxoxaeHue npoueHToB OT ynciia. HaxoxaeHue uncia no ero npoueHTaM.
Petienne TekCcTOBBIX 3a/1a4 apuMETUYECKUMHU CIIOCOOAMH.

PanuonajabHbIE 4KcJIa
[TonoxxurtenbHbIe, OTpULATENbHBIE YKCcaa U Ynciio ().
[IpoTtuBononoxuHeie ynuciaa. Moy yucia.
Henble uwcna. PanuonansHble uncia. CpaBHEHHE  palMOHAIBHBIX  YHCEN.
Apudmernueckre ACUCTBUS C pallMOHANBbHBIMU uuciaMu. CBOMCTBA CIOXKEHUS U
YMHOXEHUS pAIMOHATIBHBIX YHCEIL.
Koopaunarnas npsimas. KoopaunatHas IIOCKOCTb.

BeanyuHbl. 3aBUCMMOCTH MEXKIY BeJIUYUHAMH
EnuHune! qivHsl, miomanamn, oobema, Macchl, BpeMEHHU, CKOPOCTH.
[Ipumepsl 3aBUCUMOCTEN MeXAy BennunHamu. [IpencraBieHne 3aBUCHMOCTEN B BHUJIE
dbopmy:. Beruncnenus mo popmynam.

YucsoBbie 1 OyKBEeHHbIE BbIPAKEHUA. Y PABHEHUS

UucnoBele BBIPAKEHUSA. 3HAYEHUE YHUCIOBOTO BbIpaxeHus. l[lopsAnok nelcTBuid B
YHUCJIOBBIX BbIpaXeHUsX. bykBeHHbIe BblpakeHHus. Packpwithe ckoOok. IlogoOHbie
ciaraeMble, MpUBeIeHHE MOJOOHBIX ciaraemMbix. opmyibl.

VYpasuenusi. Kopenb ypaBHeHusi. OCHOBHBIE CBOMCTBA ypaBHEHUM. PelieHre TeKCTOBBIX
3a71a4 C IIOMOILBI YPaBHEHUN.

JIeMEeHThI CTATUCTHUKH, BeposAiTHOCTH. KoMOMHaTOpHbBIE 3a1a4n
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[IpencraBnenre naHHBIX B BHJAE TaOiul, AWarpaMm, rpaduxoB. 3amojHEHUE
Ta0IWI], YTCHUE W TOCTPOCHHUE JAUarpaMM (CTOJOMKOBBIX (CTONOYATHIX) U KPYTOBBIX).
Urenue rpadukoB peajbHBIX MpoleccoB. M3Biedenne nHOpMalvy U3 AMATPAMM H
TaOJINIL, UCTIOIB30BAHNE U UHTEPIPETAIIUS JAHHBIX.

OnucarenpHasi CTATUCTUKA: CpelHee apudMeThueckoe, MeJMaHa, pa3Max,
HamOoJblllee W HAaUMEHbIIEe 3HAuYeHUs Habopa 4YHCIOBBIX MJaHHBIX. [Ipumeps
CIIy4allHOM U3MEHYMBOCTH.

Crny4daifHbI{ SKCIIEpPUMEHT (OTIBIT) U Cly4aiiHOe coObITHE. BEposSTHOCTD U YyacToTa.

Ponb ManoBeposITHRIX U MIPAKTUYECKU JOCTOBEPHBIX COOBITUI B MIPUPOJIE U B OOIIIECTBE.
MoHera u urpanbHas KOCTb B TEOPUH BEPOSITHOCTEN.
I'pad, BepmmnHa, pedbpo. Crenenb BepiuHbl. Yucio pédbep U cyMMmapHas CTENEHb
BepiuH. [Ipeacrasnenue o cBa3Hoctu rpada. Lenu u nuxnsl. [lytu B rpagax. Odxon
rpada (sinepoB nyTh). [IpencraBieHue 06 opueHTUpOBaHHOM Tpade. Pemenue 3amay ¢
MOMOILIbIO TpadoB.

[IpeacraBienue naHHBIX B BUE TaOJIUIl, 1UarpamMmm, rpadukoB.

MHOX€eCTBO, 2JIEMEHT MHOXKECTBA, MOJMHOKECTBO. Onepanny HaJ MHOKECTBAMMU:
o0ObeMHEHUE, TepecedeHue, aonoiHeHne. CBONCTBAa onepauuil HaJ MHOKECTBaMMU:
IIEPEMECTUTENBHOE, COYETATEIBHOE, PACIPENEIIUTENBHOE, BKIKOYeHNs. Vcnonbp3oBanne
rpauyecKoro MpeACTaBICHUS MHOXECTB JUIs OMNMCAHUS pPEaJbHBIX IPOLIECCOB U
SBJICHUU, TIPU PEIICHUU 33/1a4.

N3mepenne paccenBaHus NaHHBIX. Jlucmepcus W CTaHAAPTHOE OTKIIOHEHHE
YUCJIOBBIX HA0OPOB. JlnarpamMma paccenBaHusl.

DneMeHTapHbIe COOBITHS CiTydaiHOTo omnbiTa. Ciy4yaiiHeie coObITHS. BeposiTHOCTH
coObITiii. OMNBITBI C PABHOBO3MOXKHBIMH 3JIEMEHTApPHBIMU COOBITHSMU. CiydalHBIHN
BbI00p. CBsI3b M@Ky MaJIOBEPOSITHBIMU U MPAKTUYECKH JIOCTOBEPHBIMU COOBITHUSMHU B
MpUPOJE, OOIIECTBE U HAYKE.

epeBo. CBOMCTBA NEPEBBEB: €AUHCTBEHHOCThH ITyTH, CYLIECTBOBAHUE BHUCSYEHN

BEPILUHBI, CBSI3b MEXJY UYHUCIOM BEpIIMH U 4ucioM pé&bep. [IpaBuino ymHOXKEHHS.
Pemenue 3anay ¢ momousio rpagos.
[IpotuBomnonoxueie coObiTud. Juarpamma Oiinepa. OObenvHEHHE U TEpPECEUCHUE
coObiTuii. HecoBmecTtHble coObiTHs. Dopmylnia CHOXKEHUsT BEPOSITHOCTEW. Y CIOBHAS
BeposiTHOCTh. [lpaBuno ymHoxenus. HezaBucumbie coObiTud. IlpeacrtaBienue
DKCIIEPUMEHTAa B BUJE JepeBa. PelleHne 3amad Ha HAXO0XKACHUE BEPOSITHOCTEM C
MIOMOIIBIO JIEpeBa CIy4allHOr0 SKCIEPUMEHTA, JuarpaMmm Jitepa.

[IpencraBnenre MaHHBIX B BUJE TAOJHUII, JUarpamMm, rpaukoB, WHTEPIPETALIHS
JTaHHBIX. YTeHHEe U TOCTpOeHUE TabIuIl, Auarpamm, rpaduKoB MO PEaIbHBIM JaHHBIM.

ITepecranoBku u (dakropuan. CouyeTaHuss U YUCIO codeTaHUM. TpeyroJbHUK
[Tackans. Pemenue 3a1au ¢ UCMoab30BaHUEM KOMOMHATOPUKH.

['eomerpuueckas BeposTHOCTh. CiyuyallHbBIM BBIOOp TOYKM #3 (QUTYpPHI Ha
IIJIOCKOCTH, U3 OTPE3KA U U3 IYTH OKPY>KHOCTH.
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Ucneitanue. Yenex u Heynada. Cepust McObITaHui 10 nepBoro ycnexa. Cepus
ucnbiTanuii bepuyu. BeposarHocTu coObITHII B cepuH UcTibITaHUN bepHyn.

CnyyaiiHas BenMYMHA U pacOpeliesieHHe BeposiTHOCTed. Marematuueckoe
OXHJaHue u pucrepcus. [Ipumepsl MaTeMaTHYECKOrO OKUIAHUSA KaK TEOPETHYECKOTrO
CPEIHEr0 3HAYEHUs BEIMYMHBI. MaTeMaTH4ecKoe 0XKUJAHME U JUCIEPCHUS CIydanHOU
BEJIMYMHBI «YHCIIO YCIIEXOB B CEPUU UCTIbITaHUN bepHymmy.

[Tonsatue o 3akoHe OoJsblmIUX yuceld. M3MepeHue BEPOSITHOCTEH C IMOMOIUIBIO
qyacToT. Posib 1 3HaueHue 3aKkoHa OOJIBLIINX YKCEN B IPUPOJIE U OOILECTBE.

FeOMeTquecxne (l)I/IprLI. I/I3MepeHl/Iﬂ reOMETPUICCKUX BCJIHYNH

Otpe3sok. [Toctpoenne orpeska. [JnuHa oTpe3ka, joMaHoi. M3MepeHne IIMHbI OTpe3Ka,
IIOCTPOCHUE OTpe3Ka 3aJaHHOW uMHBL. [lepumerp MHoroyrosmpHuka. IImockocTs.
[Ipsmas. Jlyu.

Yron. Bunpsl yrinoB. ['pagycHas mepa yria. M3MmepeHue M TOCTPOEHHE YIJIOB C
ITIOMOUIBIO TPAHCIIOPTHPA.

[Ipsamoyronbauk. KBagpar. TpeyronsHuk. Buasl TpeyroabHUKOB. OKpyKHOCTBb U KpPYT.
Jlnuna okpyxHOCTH. Hncmo .

PaBenctBo ¢uryp. Ilonstue u cBoiictBa momanu. [liomanas mpsMOYrojbHHKA U
kBajgparta. [Inomans kpyra. Ocb cuMMeTpun (PUTYpHI.

Harnsnuele mnpenctaBieHuss O MOPOCTPAHCTBEHHBIX —(UIypax: MNPSMOYTOJbHBIN
napajuienenunen, Ky0, nupaMmuia, UWIMHIP, KOHYC, map, cepa. [lpumepsl pa3BepTok
MHOTOTPaHHUKOB, IWIMHApPA, KoHyca. [lonstme u cBoiictBa oObema. O0beM
NpSIMOYTOJIBHOTO Mapauiesienumesa 1 Kyoa.

B3anMHoe pacnosiokeHue AByX npsAMbIX. [lepnennukyisapHeie npsmele. [lapannensHbie
psIMbIE.

OceBas 1 LIEHTpaIbHAasi CAMMETPHH.

MartemaTnka B HICTOPHY€CKOM Pa3BUTHH

Pumckas cucrema cuucienus. [lo3uimonnsie cuctemsl cuucienus. O6o3HaueHue
mupp B Jpesueit Pycu. CrapunHble Mepbl JIMHBL. BBeneHue meTpa Kak €IUHUIIBI
mHbl. MeTpuueckas cuctrema mep B Poccum, B EBpome. Hcropust popmupoBanus
MareMaTtudeckux cumMBoJioB. J[pobu B BaBunone, Erunte, Pume, na Pycu. OtkpoiTue
JECATUYHBIX apo0eit. Mup npocThix uncen. 3onotoe cedenue. Yucio Hymb. [losBnenue
OTPHULATENIBHBIX YUCET.

Anzeopa
AnredpanyecKue BbIpaKeHUS

BykBeHHbIE BBIpaKEHHS (BBIPAKEHHUS C NEPEMEHHbIMH). UKCIOBOE 3HAYEHUE
OYKBEHHOTO BBIpaXeHHUs. JlomycTumple 3HA4YEHUST TEPEMEHHBIX, BXOMSIIUX B
anreOpandeckue BbIpakeHHs. [loAcTaHOBKAa BBIpAXEHUHW BMECTO TEPEMEHHBIX.
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PaBeHCTBO OYKBEHHBIX BBbIpaKE€HUW. TOXKIECTBO, J10KA3aTEIbCTBO  TOXKJECTB.
[IpeoOpazoBaHKe BhIPAKEHUI.

CBoiicTBa CTEHeHEH ¢ MeabIM moka3aTeaeM. MHorouineHsl. (CloKeHHE,
BBIYUTAHUE, YMHOXEHHE MHOrOWIeHOB. DOpMysbl COKpAIIEHHOTO YMHOXCHUS:
KBaJ[paT CyMMBbI KBaJpaT pa3HOCTHU, KyO cymmbl u KyO paznocmu. DopMyrna pa3HOCTH
KBaJIpaToOB, Gopmyavl cymmsl Ky008 u pasHocmu kybos. PaznoxeHne MHOroudJIeHa Ha
MHOXUTENH. KBalpaTHbI TpexXwieH. Bwidenenue noanoz2o keadpama 6 KeaOpamHoMm
mpexunerne. Teopema Bwuera. Pa3noxkeHue KBaApaTHOTO TPEXWICHA HA JIMHEUHBIC
MHOXHUTENU. MHorowieHsl ¢ onHOW nepeMeHHoW. CteneHp MHorousieHa. KopeHb
MHOT'OYJIEHA.

AnreOpanyeckas ApoOs. Cokpaienue apodeit. JleiicTBusi ¢ anreOpandyeckuMu
TPOOSIMHU.

PannonanpHbie BbIpaKeHHUS M WX TMpeoOpa3zoBanus. (CBOWCTBA KBaJpaTHBIX
KOpHEH U UX MPUMEHECHUE B BHIYUTAHUSIX.

YPaBHeHPISI N HEPABCHCTBA

VYpaBHenue ¢ ogHoil nepemeHHOM. KopeHb ypaBHeHus. JIMHElHOE ypaBHEHHE.
KBanpatHoe ypaBHeHue, ¢GopMyna KOpHEHl KBaJIpaTHOTO YypaBHeHus. Pemienue
palMOHAIIBHBIX ypaBHEHMU. [IpuMepsl pemeHus ypaBHEHUM BBICIIMX CTEIECHEU:
METO/IbI 3aMEHBI IEPEMEHHOM, PA3JI0KEHUE HA MHOKUTEIH.

YpaBHeHHE C JBYMS NIEPEMEHHBIMH; peIIeHHe cucTeMbl. (Cucrema JBYyX
JUHEWHBIX YPaBHEHHMM C JBYMs INEPEMEHHBIMH; pEIICHHE IOJACTAHOBKOW W
anreOpandyeckuM CI0KEHHEM. YPaBHEHUE C HECKOJIbKUMH NepeMeHHbIMH. [Iprmepbl
pelIeHNs HENMMHENHBIX CUCTEM. [[puMepsl pelieHns1 ypaBHEHUH B LIENIBIX YUCTIaX.
HepasencTBo ¢ onHOM nepeMeHHOM. Penienne HepaBeHcTBa. JIMHEHbIE HEPABEHCTBA C
OJHOM TEepEeMEHHOW M uxX cucteMbl. KBaapaTHble HepaBeHCTBA. [Ipumepwvl peuienus
OpOOHO-PAYUOHATILHBIX HEPABEHCMS.

YucnoBble HEpaBEHCTBA U UX CBOICTBA. JoxazamenbCcmeo Yuciosvlx u aneedpauiecKux
HepageHcms.

[lepexon ot cioBecHOW (OPMYIMPOBKA COOTHOIICHUN MEXIy BEIMYMHAMH K
anredpandeckoi. PerieHne TeKCTOBBIX 3aa4 alredpandeckum crnocoOoMm.

YucjoBble MOCJI€I0BATEILHOCTH

[Tonsitue  mocnmemoBaTeNbHOCTH.  ApudmeTudeckas W T€OMETpUYECKas
nporpeccun. Dopmynsl  00mero uigeHa apuPMETHYECKOM U TEOMETPUUYECKOUN
MIPOTPECCHl, CyMMBI TIEPBBIX HECKOJIBKUX WICHOB apu(PMETHUECKON U TEOMETPUUIECKOMN
MIPOrPECCU.

CroxHbIe TPOLICHTHI.

YucaoBbie pyHKUUH

[Tonsitue dynknuu. O6macte onpeneneHuss ¢GyHkuun. CrocoObl 3amaHus
¢bynkuuu. 'paduk QyHkIuu, Bo3pacTanue U yObiBaHWe (YHKIIMH, HAHUOOJbIIEE H
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HaMMEHbIIIee 3HAUYCeHUS (YHKLUWHU, HYJIU (YHKIHUH, TPOMEKYTKH 3HAKOIOCTOSHCTBA.
Yrenue rpadukoB HyHKIUH.
@OyHKIMH, OMUCHIBAIOIINE MPSAMYIO U 00paTHYIO IPONOPIIMOHATIBFHYIO 3aBUCUMOCTH, HX
rpaduku. JluneliHas QyHKIMs, ee rpa@uK, Fr€OMETPHUECKHI CMBICT KO3()PHUIIMEHTOB.
['unep6ona. KBagpatuunas ¢yskmus, ee rpaduk, napadona. KoopauHatsl BeplIUHBI
napabosbl, ocb cuMMeTpun. Cmenennvle QYHKYUU ¢ HAMYPATbHLIM NOKA3amMeneM, Ux
epaguku. I'paduxn QyHKUIMNA: KOpEeHb KBaJIpaTHbBIM, KOPEHb KyOHUYECKWUH, MOIYJIb.
Hcnonp3oBanue rpagukoB GyHKIHHA Ui pEeLICHNs YPAaBHEHUN U CUCTEM.
[Tpumepsl rpaduuecKkux 3aBUCHUMOCTEH, OTPaKAIOUIMX  peajbHbIE  MPOILECCHI:
KoJieOaHue, MOKa3aTENbHBIA POCT; YUCI08ble PYHKYUL, ONUCHIEAIOWUE SIMU NPOYECCh.
[TapannenbHblii  mepeHoc TpaduKa BAOJNb OCEH  KOOPAMHAT U CUMMEMpUs
OMHOCUMENbHO OCel.

Koopaunarsl

N3o00pakeHne yucen ToukaMu KOOPAMHATHON MpAMO. ['eomMeTprueckuii CMbICI
MOIydsl 4uciia. YWCIOBbIE TIPOMEKYTKU: UHTEpPBal, OTPE30K, Jyd. Dopmyna
PACCMOSIHUSL MeHCOY MOUKAMU KOOPOUHAMHOU NPAMOI.

JekapToBbl KOOpAMHATBI HA IUIOCKOCTH; KOOpAWMHATBI TOYkKU. KoopauHatbl
cepeauHbl oTpe3ka. PopMyna pacCTOSHUSA MEXKIY JABYMs TOYKAaMHU ILIOCKOCTH.
YpaBHeHue mpsSMON, YTJIOBOM KO3(PEGUIMEHT NPsSMOM, YCIOBHE MNapajuIeIbHOCTU
MpSAMBIX. YpaBHEHUE OKPYKHOCTH C LIEHTPOM B Hayaje KOOPAUHAT U 8 11000U 3a0aHHOU
mouxe.

['paduyeckas uHTEpIIpeTalvsl YPABHEHUM C ABYMS MEPEMEHHBIMU U MX CUCTEM,
HEPABEHCTB C JIByMSI IEPEMEHHBIMU U UX CUCTEM.

T'eomempusn
IIpocreiimue reomerpuyeckue Gurypsl

Touka, npsimasi. OTpe3ok, Jiyd. Yros. Buael yrioB. CMeXHbIE U BEpTUKAIbHBIC
yribl. buccekrpuca yria.

[lepecekarommecss ¥ napajuienbHble nOpsimble. [lepneHAUKYIspHBIE NpSIMBIE.
[Ipr3naku  mapauenbHOCTH  npsAMbIX.  CBOMCTBA  NApaUICNbHBIX  MPSMBIX.
[leprieHAUKYISp ¥ HAKJIOHHAS K HPSIMOM.

MHOroyroJibHUKHU

TpeyronbHuku. Buasl TpeyroasHuKoB. Menuana, OuccekTpuca, BbICOTa, CPETHSS
JVHUS TpeyroyibHUKa. [Ipru3Haku paBeHCTBA TpPEyroJbHUKOB. CBOMCTBA U MPU3HAKU
paBHOOEPEHHOTO TpeyrojbHuKa. CepeIMHHbIN NepneHAuKysp oTpe3ka. CymMma yrios
TPEYrojbHUKA. BHemHWe yribsl TpeyrojapHUKa. HepaBeHCTBO  TpeyroJibHMKA.
CooTHoIIEHUsI MEXTy CTOPOHAMU U yIilaMu TpeyroyibHuka. Teopema [ludaropa.

[TomoGubie TpeyronbHuku. [lpu3Haku TOMOOHWS TPEYrONBHUKOB. ToukH
nepeceyeHus:  MeAMaH,  OMCCeKTpUC,  BBICOT  TPEYrojbHUKA,  CEPEeIUHHBIX
NEPIEHIUKYISIPOB CTOPOH TpeyroibHuKa. CBONCTBO OMCCEKTPHUCHI TPEYTOJIbHUKA.
Teopema ®aneca. MeTpuyeckue COOTHOLIEHUS B MPSIMOYIOJIBHOM TPEYrOJIbHUKE.
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CuHyC, KOCMHYC, TAHI€HC, KOTAHT'€HC OCTPOr0 yIJa IPSIMOYTOJBHOIO TPEYTOJIbHUKA U
yriioB oT 0 1o 180. @opMyibl, CBSI3bIBAIOLINE CHHYC, KOCHHYC, TAHI'€HC, KOTAHI€HC
OJIHOTO M TOTO K€ yryia. PemeHune TpeyroapHHKOB. TeopeMa CHHYCOB M Teopema
KOCHHYCOB.

YeTpIpEXyTOIBbHUKMY. [Tapannenorpamm. CaoiicTBa 151 IIPU3HAKH
napasienorpamma. IIpsMoyronbHuk, poMO, KBaApar, UX CBONCTBA U MPHU3HAKH.
Tpaneuus. CpenHsist IMHUAA Tpaneuuu U €€ CBOICTBA.

MHoroyronsHukd. Beinykible MHOroyroJbHMKM. Cymma yIJIOB  BBIIIYKJIOTO
MHOTOYTOJIbHUKA. [[paBUIbHBIE MHOTOYTOJIBHUKH.

Oxpy:kHOCTH U Kpyr. ['eoMeTpuYecKue noCTpoeHust

OKpyXHOCTb W Kpyr. OJEMEHTBl OKPYXHOCTH M Kpyra. lleHTpaiibHble U
BIIMCaHHble yrubl. KacarenbHass K OKpPYKHOCTH U €€ cBoiicTBa. BsauMmHoe
pacmoJIOKEHUE TPSIMOM M OKPYXKHOCTH. OmnucaHHas W BIUCAHHAA OKPYXKHOCTH
TPEyroJibHUKA. BrNucaHHbIE W ONWCAHHBIC YETBIPEXYTOJbHUKH, HMX CBOWCTBA U
MpU3HAKA. BriMcaHHbBIEC U ONMCAHHBIE MHOTOYTOJIbHUKH.

['eomerpuueckoe mecto Touek (I'MT). CepenuHHbId NEPHEHIUKYIAP OTPE3Ka U
ouccektpuca yria kak [MT.

['eomeTpuueckne IOCTPOCHUS LUPKYJIEM M JUHEWKOM. OCHOBHBIE 3aJayd Ha
MIOCTPOCHHUE: TMOCTPOCHUE YIJa, PAaBHOIO JAHHOMY, IIOCTPOCHHE CEPEIMHHOTO
MEPIIEHAUKYJISIpA JAHHOTO OTPE3Ka, NOCTPOEHUE IPSAMOU, IPOXOISIIEH Yyepe3 JaHHYIO
TOYKY U MEPIEHIUKYISIPHON JAaHHOM MPSIMOi, MOCTPOEHUE OMCCEKTPUCHI JAaHHOTO YTJIa.
[Toctpoenue TpeyroiapHUKa 1no 3afgaHHbIM diaemeHTam. Meroxy I'MT B 3amadax Ha
IIOCTPOCHHUE.

HN3mepeHnne reoMeTpu4ecKMX BeJTUYHH
JnuHa otpe3ka. PaccrosgHue Mexay AByMsl TOUKaMu. PaccTosiHHE OT TOYKH A0 MPSIMOM.
Paccrosaaue Mmexny napamiebHbIMA OPSIMBIMH.
[TepumMeTp MHOTOYTOJIbHUKA.
JInHa OKpY>KHOCTH. /[TMHAa TyTH OKPYKHOCTH.
I'pagycnas mepa yria. BennunHa BIMCAHHOTO yTIIA.
[TonsTus mmomaan MHOroyrosibHuKa. PaBHoBenukue urypol. HaxoxxaeHue miomnaam
KBaJIpara, NpsIMOYTOJIbHUKA, TapaJlJIeTIOrpaMMa, TPEYTOIbHHUKA, TPAEIUH.
ITonsarue mmomanau kpyra. Ilnomanb cekropa. OTHOIICHWE IUIOMIANEH TOJTOO0HBIX

buryp.
JlekapToBble KOOPANHATHI HA MJIOCKOCTH
@opmysia pacCTOSTHUA MEXIY AByMs Toukamu. KoopJauHAThl cepearHbl OTpE3Ka.

VYpaBueHnue Gurypbl. YpaBHEHHsS OKPYXHOCTH M MPSAMOH. YTI0BOM KO3(PPUIIUEHT
IIPSMOM.
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BexTopbl

[Tonarue BekTopa. Moayns (ayuHa) BekTopa. PaBHble BekTophl. KominHeapHsbie
BekTOphl. Koopauuatel BekTopa. ClioKEHHE W BBHIYMTAHHUE BEKTOPOB. YMHOKEHHE
BekTOpa Ha yucio. CkalsipHOe mpou3Be/eHre BeKTOpoB. KocuHyc yria Mexay AByMs
BEKTOpPAMH.

I'eomeTpuyeckue npeodpa3oBaHus

[Tonsitne o mpeoOpazoBaHuu GUTypsl. [IBrkeHne Gurypbl. Bumsl ABMKEHUS
Guryphl: TmapalIeNbHBI TEPEHOC, OCeBas CHUMMETpPHUS, LEHTpalbHAs CHUMMETPHS,
noBopoT. PaBubie ¢purypsl. 'omoretus. [Togobue puryp.

JJIeMEHThI JIOTUKH

Onpenenenue. AkcHMOMBI U TeopeMmbl. JlokazaTenbcTBO. JloKa3aTenbCTBO OT
npotuBHoro. Teopema, oOpaTHas naHHoM. HeoOxoaumoe M JOCTaTOYHOE YCIOBUA.
YnorpebieHue JOru4ecKux CBA30K eCu..., mo ..., mo2oa u moabKo moz2od.

reOMeTpI/ISI B HCTOPUYIECCKOM PasBUTHUHN

N3 HCTOPHUHN T'COMCTPHH, «Hauganay EBKHHIIEL HCTOpI/IH IIATOTO IIOCTYyJIaTa

EBknupa. Tpuronomerpuss — Hayka 00 H3MEpPEHUH TPEYroJbHHKOB. [locTpoeHue
IIPaBUJILHBIX MHOTOYTOJIBHUKOB. Kak 3apoawiack uaes KOopauHarT.
H.N. Jlo6aueBckwuii. JL Ditnep. darec. [Tudarop.
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KanenaapHo-remaTudeckoe mjiaHupPOBaHUE
MaremaTuka 5 kJjacc,
5 gyacoB B Heaes10, Becero 170 yacos

XapakTepucTHKA OCHOBHBIX BH/10B Hara Iennoc
I . - - Y4eOHOH JesiTeJIbHOCTH 00y4aromuXxcs NMpOBeAeHUs THBIE
° oep:kaHHMe Y4eOHOr0 MaTepuaa 0JI-BO
AER y P ypoka OpHMeHT
OK 4acoB
yp UpBbI
a [1nan. daxr.
IToBTOpEeHue 6
1. IToBropenue. HarypasbHsle yncia. 1 8,7
JlelicTBus ¢ HATYpaJIbHBIMHU YUCIAMU
2. [ToBTopenue. CBoiicTBa AEHCTBUM C 1 2,4
HaTypaJbHBIMH YHCIAMH U UX IPUMEHEHUE
3. [ToBTopenue. Pemenne 3a1au Ha ABUKEHNE 1 9
4. IToBTOpenue. PenieHne npakTHUECKUX 3a1a4 1 3
Ha HaXxOXJIEHHE TUTOMIAN U TIepUMETpa
S5. [ToBTOpenue. TpeyroabHUK 1 8
6. Bxoonas konmponvnas paboma 1 6
I'naga 1 HatypajbHble 4ynciIa 20
7. Psin HaTypanbHbIX uncen 1 Onucvieams CBOWCTBA HATYPAJIIBHOTO PAJA. 10,6
UuTaTh ¥ 3aITUCHIBATh HATYpaJbHBIC YNCIIA,
8. Psn HatypasbHBIX 4Kcen 1 7

CpaBHHUBATH U YIIOPAAOYUBATH UX.
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[Hudper.

I[CCﬂTHqHaH 3alMUCh HATYPAJIbHBIX YUCCII

10. | Hudpsr.
JlecaTuyHas 3aUCh HaTypalbHBIX YUCET
11. | Hudpsr
JlecaTnuHas 3aMCh HaTYPaTbHBIX YHCET
12. | Orpesok. nunHa oTpeska
13. | Orpesok. nuHa oTpe3ka
14. | Otpesok. JlnmuHa oTpeska
15. | Orpesok. [Inuna otpeska
16. | [Tnockocts. [Ipsmas. Jlyu
17. | Ilnockocts. [Ipsmas. JIyu
18. | [TnockocTts. [Ipsmas. Jyua
19. | IlIxana. KoopauHaTHbIHN Ty4y
20. | lIxana. KoopauHatHsli J1y4d
21. | Ulxama. KoopauHaTHBIN JTyd
22. | CpaBHEeHHUE HATypaAIbHBIX YUCET
23. | CpaBHeHHUE HAaTypaJIbHBIX YUCET
24. | CpaBHEHHUE HAaTypaJIbHBIX YUCEI
25. | IloBTOpEeHMe U cHCTEMATH3AIUSA

Pacnoznasams Ha yeprexax, pucyHKax, B
OKPY’KaIOIlleM MUPE OTPE30K, IIPAMYIO, JIyY,
I0CKOCTh. [IpuBOINTE TpUMeEpBI MOAEIEH
3THX QUTYP.

H3mepsamb nnuHbl 0Tpe3koB. CTPOUTH
OTPE3KU 3aIaHHOM JyInHbL. Pemare 3agaun Ha
HaxO0JIEHHUE JUIMH OTPE3KOB. BripaxkaTh
OJIHM €IMHHULIBI JJIMH Yepe3 APYyTHE.

[IpuBoauTE MpUMEpHI TPUOOPOB CO MIKATAMHU.

Cmpoumb Ha KOOPJAUHATHOM JIy4Ye TOUKY C
3aJJaHHON KOOPJMHATON, OIIPEEIIATh
KOOpAMHATY TOYKH

10

N

~N| B~

10

6,7,10
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y4eOHOro marepuaja

26. | Konmponvnas paboma Ne 1 no meme 1 6, 10
«Hamypanonuie yucna»
I'naga 2 CioxeHnne M BBIYMUTAHME HATYPAJIbHBIX 33
yuceJl
27. | CnoxxeHue HaTypaibHBIX uyrces. CBOMCTBa 1 Dopmynuposams CBONCTBA CIIOKECHUS U 5
CIIO’KEHUS BBIUNTAHUS HATYPAJIbHBIX YHCEI, 3aITUCHIBATh
9TH cBolcTBa B Buje Gopmyi. [IpuBoauts
28. | Cnoxxenue HaTypalbHBIX yncen. CBOHCTBa 1 IIPUMEPBI TUCIOBbIX U OYKBEHHDIX 2
CIIOKCHUSA BbIpakeHu#, popmyi. COCTaBIIATH YUCIIOBBIC
= 1 OyKBEHHBIE BBIPAKECHHUS IO yCIIOBUIO
29. | Cnoxenue HaTypalbHBIX yrcen. CBOHCTBa 1 Y P Y 7
3anaun. Pemarh ypaBHeHHs] HA OCHOBaHUU
CIIOKECHHS .
3aBHCUMOCTEHN MEXTy KOMIOHEHTaMHU
30. | Croxenue HaTypanbHbIX yrcell. CBOWCTBA 1 JICHCTBUM CII0KEHHSA ¥ BRIYMTaHHSA. PemaTh 4
CHOKEHHUS TEKCTOBBIE 33]]a4M C TOMOIIBIO COCTABJICHUS
YPaBHEHHH.
31. | Boruntanue HaTypalbHBIX YHCET 1 Pacnosznasams Ha yepTexax u puCyHKax 8
yTJIbl, MHOTOYTOJIBHUKH, B YACTHOCTH
32. | Beluntanue HaTypaJbHBIX YHCEN 1 TPEYrONBHUKH, IPSMOYTOIBHUKH. 10
Pacrnio3HaBaTh B OKpyXkaroleM MUpe MOJIENIH
33. | Beiuntanue HaTypaJlbHBIX YHCEN 1 STHX HTYD. 1
3 B 1 C noMo1IbI0 TPAaHCTIOPTUPA U3MEPATH 5
' bIMHTAHNC HATYPAJIPHBIX HHCCI TpaJlyCHBIE MEPHI YTIIOB, CTPOHUTD YTITBI
3aJJlaHHOM T'PaJyCHOU MEPBI, CTPOUTH
35. | BelunTanue HaTypalbHBIX YHCET 1 pany DL, C1P 8,2
OHCCEeKTpUCY TaHHOTO yTIJa.
KnaccuguiupoBats yribl.
36. | UucnoBble 1 OYKBEHHBIC BBIPAKEHHSL. 1 (uuup y 7
@ KnaccuduimpoBaTh TpeyroIbHUKH 110
OPMYJIbL KOJINYECTBY PaBHBIX CTOPOH M 110 BUJIAM UX
r10B. ONKCBIBATh CBOWCTBA
37. | UucnoBble 1 OYKBEHHBIC BBIPAKEHHSL. 1 M 3

NIPSIMOYTOJIbHUKA.
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Dopmyiibl

38. | UucnoBbie 1 OyKBEHHBIC BRIPAKCHHS.
DopmyJibl

39. | Konmponvnas paboma Ne2 no meme
«Cnoorcenue u gpluumanue HAMYPAIbHHIX
yucen. Yucnoevle u dyKeennvie
svipaxicenusn. Oopmynovt»

40. | YpaBHeHue

41. | YpaBHeHHUe

42. | YpaBHeHUe

43. | Yron. O60o3Ha4YeHHE YTIIOB

44. | Yron. O603Ha4YECHHE YTIIOB

45. | Buas! yrios. M3mepenue yrios

46. | Bugsl yrimos. 3mepenue yrios

47. | Buas! yrinos. M3mepenue yrios

48. | Bugsl yrinos. 3Mepenue yrios

49. | Buasl yrios. 3mepenue yrios

50. | MHoroyronbHUKU. PaBHbIe uryps

51. | MHoroyronbHUKU. PaBHbIe uUryps

Haxooums ¢ moMotisio GopmyI mepumMeTpsbl
MPSAMOYTOJIBHUKA U KBajapaTa. Pemars 3aqaun
Ha HaXO0XJICHUE TEPHUMETPOB
IIPSIMOYTOJIBHUKA U KBAApaTa, rpayCHOU
MEpHI YTJIIOB.

Cmpoumb TIOTUYECKYIO IIETIOUKY
paccyKIeHHI, COIOCTABIIATh TOJTYYCHHBIN
pe3yabTaT C YCIOBHEM 33JJauu.
Pacnosznasams purypsl, uMeroniue och
CUMMETPUU

10,6, 7
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52. | TpeyroabHUK U €T0 BUIBI 1 5
53. | TpeyroabHUK B €T0 BUIBI 1 7
54. | TpeyroabHUK B €T0 BUIBI 1 8
55. | IIpsmoyronbauK. Ock cUMMETpUHU (DUTYPBHI 1 4
56. | IlpsmoyronbHuk. Ock cuMMeETpUH (HUTYPBI 1 1
57. | lIpsamoyronasHuk. Och CUMMETPUH QUTYpPbI 1 2
58. | [loBTOpEHHUE U cHCTEMATH3AIHSA 1 7
y4eOHOIro MaTepuaja
59. | Koumponvuasn paboma Ne 3 no meme 1 10
«Ypaenenun. Yzon. Muozoyzoavnuku»
I'naga 3 YMHOKeHHe U JeJIeHHe HATYPAJIbHbIX 37+1
yuces
60. | YMmHuoxenwue. [lepemecTuTennsHOE CBOWCTBO 1 Dopmynuposams CBOUCTBA YMHOXKECHHUS U 2
YMHOXKEHHS JIeJIeHUs] HaTypaJbHbBIX YKCel, 3aITUChIBATh
9TH cBOMcCTBa B Buje Gpopmyi. Pemath
61. | YMuoxeHue. [lepeMecTUTEIEHOE CBOKWCTBO 1 YpaBHEHUS HA OCHOBAHUU 3aBUCUMOCTEN 4
YMHOKEHUS MEXy KOMIIOHEHTaMHU apu(METHIECKIX
JEUCTBUMN.
62. | Ymuoxenwue. [lepemecTutenbHOE CBOHCTBO 1 Haxooump 0CTaTOK TIpH JICTICHUH 6
YMHOKeEHHS! HaTypaJbHbIX ynceln. [lo 3amanHomy
OCHOBAHUIO U TIOKA3aTEI0 CTETIEHN HaXOUTh
63. | YMHOxeHue. [IlepeMecTUTEIEHOE CBOWCTBO 1 3HAaYCHHUE CTCIICHN YHC]Ia. 1
YMHOKEHHUS Haxooums mmomany npsMoyTOJIbHUKA |
KBaJ[parta ¢ MoMoIlbIo (opmyi. Beipaxarsb
64. | CouerarenpHOE U PACTIPEICIUTEIHHOC 1 OJTHU CINHUIIBL IIIOIAN Yepe3 Apyrue. 4

Pacnosnasams Ha yepTexax U pUCyHKax
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CBOMCTBA YMHOXEHUS

65. | CouerarenapbHOE U paCIPeICIUTEILHOE
CBOMCTBA YMHOKEHUS

66. | CouerareabHOE U PACIPEICIUTEILHOE
CBOMCTBA YMHOKEHUS

67. | enenue

68. | [leneHue

69. | Jlenenue

70. | Jlenenue

71. | llenenue

72. | denenue

73. | Jlenenue

74. | JleneHue ¢ OCTaTKOM

75. | KontpoJusHas padora 3a 1 moayroamue

76. | JlemeHue ¢ OCTaTKOM

77. | JleneHue ¢ OCTaTKOM

78. | CremneHp uncia

79. | Cremnens uncia

OnpsMOYTONBHBIN apauIeIenune,
nupamuy. Paciosnasate B OKpyKaromem
MHpE MOJENHU 3TUX PUryp.

H306pascams pa3BEPTKU MPSIMOYTOJIBHOTO
napajuiesienune1a i TUupaMu/ibl.

Haxooumb 00bEMBI IPSIMOYTOJIBHOTO
napajuiefienuneaa u Kyoa ¢ moMoIbko
¢dbopmyit. BeipaxkaTh OJHU €IUHUIBI 00BEMA
yepes Ipyrue.

Pewiams koMOMHATOPHBIE 33/1a4H C

MTOMOIIIBIO TIepedopa BapHUaHTOB
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10, 6

10

10

80. | Konmponvnas paboma Ne 4 no meme
«YmHoorcenue u 0enenue HaMypaaIbHLIX
yucen. Ceolicmea yMHOMCEHU)

81. | Ilmomank. Ilmomane npsMOyroIbHUKA

82. | [Inomanp. [Tnomane npsaMoyroibHUKa

83. | [Inomane. [Tnomane npsmMoyroiabHUKa

84. | [Inomanp. [Tnomans npsaMoyroibHUKA

85. | [IpssMOyToNIbHBIN TapaJIICICITHITC].
[Tupamuga

86. | IlpssMOyTONBHBIN apaJIeTeTTHITC].
ITupamuna

87. | IlpsMOyTONBHBIN TTapaJIeTIeTTHIIC].
ITupamuna

88. | O0BEM MPAMOYTOIBHOTO MapalIesIeuIeaa

89. | O0BEM MPAMOYTOIBLHOTO MapalIelIeuIea

90. | OOBEM MPAMOYTOIBLHOTO MapalIeIIeTUIIe

91. | O6BEM PSIMOYTOIBHOTO MapajuIeIenIe/Ia

92. | KomOunaTopHble 3a1aun

93. | KomOunaropusle 3a1aun
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94. | KomOuHaTOpHBIE 3a1a41 1 9
95. | IloBTOpEHHUE 1 cUCTEMaTH3AIUs y4eOHOTO 1 7
MaTepuaia
96. | IloBTOpeHue U cucTeMaTu3aius yaeOHOTo 1 7
MaTepuaia
97. | Konmponsnas paboma Ne 5 no meme 1 10,6
«/lenenue c ocmamxom. Ilnowaos
npamoyzonvuuka. Ilpamoyzonvhoti
napannenenuneo u ezo 00vém.
Komounamopnwie 3a0auu
I'naga 4 O0bIKHOBEHHBIE 1POOH 18
98. | IlonsTHe OOBIKHOBEHHOH 1pOOH 1 Pacno3znaéams 0ObIKHOBEHHYIO TpOOB, 7
MIPaBWIBHBIE M HEMIPABMIILHBIC IPOOH,
99. | [lonsTre 0OBIKHOBEHHOM qpOOH 1 CMEIIIAaHHBIE YHCIIA. 2
Yumamv M 3anuceiéams 0OBIKHOBEHHBIE
100. | [TonsiTue OOBIKHOBEHHOM Ipodu 1 Npo6H, cMemanHbie wcia. CpaBHHBATH 6
= OOBIKHOBEHHBIE IPOOU C paBHBIMH
101. | [TonsiTe OOBIKHOBEHHOM ApOOH 1 p p 1
3HaMmeHaressiMu. CKJIaibIBaTh U BBIYUTATD
102. | [TonsiTre OOBIKHOBEHHOH TpoOH 1 OOBIKHOBEHHBIE IPOOU C paBHBIMHU 10
3HaMmeHare siMu. [IpeoOpa3oBEIBATH
103. | [IpaBwIBHBIC W HENTPABWILHBIC TPOOH. 1 HENPABIIIBHYIO POGH B CMEIIAHHOE THCIIO, 5
Cpasrenne 1pobeit CMeIIaHHOE YHCIIO B HEMPABHIIBLHYIO JIPOOE.
METh 3aITUChIBATh bTaT HUS JIBYX
104. | IIpaBrIbHBIC W HENPABWILHBIC POOH. 1 YMETB 3aIHCHIBATE PE3YILTAT ACIe By 1
. HATYPaJbHBIX YKCEN B BY, BIKHOBEHHOM
CpaBHenue apooeit M ce 7€ OBBIKHOBEHHO
npobu
105. | TlpaBriibHBIC U HEMIPABUIILHBIE IPOOH. 1 8
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CpaBHenue apooeit

106. | CnoxeHue 1 BEIYMTaHHUE IpoOei ¢ 1 10
OIMHAKOBLIMU 3HaAMEHATEIIMU
107. | CnoxeHue 1 BBIYMTaHHUE IPOOEH ¢ 1 1
OIMHAKOBLIMU 3HaAMEHATEIIMU
108. | IpoOu u neneHrie HATypaIbHBIX YHCEIT 1 1
109. | Cmemranuele yuciia 1 5
110. | Cmenranuble yucia 1 6
111. | CMemanHble yncaa 1 8
112. | CMemanHble yncia 1 2
113. | CmemaHHbIE ynca 1 7
114. | IToBTOpeHHE U cCUCTEMATHU3AIHS YIeOHOTO 1 3,7
MaTepuaia
115. | Konmponsnaa paboma Ne 6 no meme 1 10, 6
«OovIKHOBEHHBIE OPOOU)
I'nasa 5 lecaTnunbie Apodu 48
116. | [IpencraBieHue 0 IECATUYHBIX IPOOSX 1 Pacnosznasams, YATATh U 3aIIUCHLIBATL 5
necsTHYHbIe qpoou. Ha3piBaTh pa3psiisl
117. | IlpencraBieHue o JECATUYHBIX APOOSX 1 JIECATUYHBIX 3HAKOB B 3aIUCH ECATHYHBIX 3
npobeit. CpaBHUBATh AECSITHYHBIC APOOH.
118. | [IpencraBieHue 0 IECATUYHBIX IPOOSX 1 7

OKpyYTJISTH IECATUYHBIE IPOOH
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119.

[IpencraBnenue o JECATUYHBIX IPOOSX

120. | CpaBHEHHE ECATUYHBIX IpoOei
121. | CpaBHEHHE ECATUYHBIX IpoOei
122. | CpaBHEHHE IECATUYHBIX IpoOei
123. | Okpyraenwne yucen. [Ipukuaku
124. | Okpyraenue uucen. [Ipukuaku
125. | Okpyraenwne yucen. [Ipukuaku
126. | CnoxeHue U BRIYUTAHUE AECITUYHBIX
npobeit
127. | CnoxeHue U BEIUUTAHUE AECITUYHBIX
npoOei
128. | CnoxeHue U BEIYUTAHNE NECATUYHBIX
npoodeit
129. | CnoxeHue U BEIYUTAHNE NECATUYHBIX
npoodeit
130. | CnoxeHue U BEIYUTAHUE AECITUYHBIX
npoOei
131. | CnoxeHue U BEIYUTAHUE JECITUYHBIX
npoOei
132. | Konmponvuas paboma Ne 7 no meme

«llonamue o decamuunoi opoou.
Cpasnenue, okpyznenue, cioixcenue u

Y HaTypaJibHbIE YUCa. BBIMOIHATS MPUKUIKY
pe3yJIbTaTOB BBIYMCIIEHU. BBINOIHATH
apudmernyeckue AelCTBUS HaJ
JECSITHYHBIME JIPOOSMHU.

Haxooums cpennee apudmMeTniecKoe

HECKOJIbKUX uncell. [[puBoanTh IpuMepbl
CpPEIHUX 3HAYECHUM BEJIIMUYMUHBL. Pa3biacHATS,
YTO TAKOE «OAUH IpoueHT». [IpeacraBuars
MIPOLICHTHI B BHJIC JICCATUYHBIX IPOOEH H
JECSITHYHBIC TPOOH B BHJIC TIPOIICHTOB.
HaxoauTh npoLeHT OT Ynciia v YUCio 1o €ro
MpOLIEHTaM

10, 6
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eéblyumanue 0ecAmuUYHBIX Opoodeir»

133. | YMHOXeHUE ACCATUIHBIX IPOOCi
134. | YMHOXEHUE ACCATUIHBIX IPOOCi
135. | YMHOXeHUE ACCATUIHBIX IPOOCii
136. | YMHOXEHHE NECITHYHBIX Apodei
137. | YMHOXCHHE NECATHYHBIX Apodei
138. | YMHOXKCHHE NECATHYHBIX Apodei
139. | YMHOXKCHHE NECATHYHBIX Apodei
140. | [enenue necATUYHBIX IpoOei
141. | JleneHue AecsITUUHBIX ApoOei
142. | JleneHue AecsITUUHBIX ApobOei
143. | JleneHue AecSITHUHBIX ApodOei
144. | [lenenue necATUYHBIX TpoOei
145. | [lenenue necATUYHBIX IpoOei
146. | JleneHue AecSITHUHBIX ApoOei
147. | JleneHue AecsITHUHBIX ApobOei
148. | JleneHue gecsITHUHBIX Apobei
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10, 6

10

149. | Konmponwvnasn paboma Ne 8 no meme
«Ymnoowcenue u oenenue oecamuunvix
opooeii»

150. | Cpennee apupmerndeckoe. Cpennee
3HAYEHUE BEIUYNHEI

151. | Cpennee apupmerndeckoe. Cpennee
3HAYEHUE BEIUYNHEI

152. | Cpennee apupmernueckoe. Cpennee
3HAYEHUE BEIUINHEI

153. | [Ipouentsl. HaxoxaeHne mpoieHToB OT
quciia

154. | IlpouenTsl. HaxoxaeHue npoueHToB oT
qpcia

155. | IlpouenTsl. HaxoxaeHue npoueHToB oT
qpcia

156. | IlpouenTsl. HaxoxaeHue npoueHToB OT
qpcia

157. | HaxosxaeHue yucia mo ero mpoieHTamM

158. | HaxosxneHue yucia mo ero mpoueHTam

159. | HaxosxaeHue yucia mo ero mpoueHTaM

160. | HaxosxnaeHue yucia mo ero mpoueHTam
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161. | [ToBTOpeHue u cucremMaru3alus y4eOHOTO 1 7,6
marepuaia

162. | [ToBTOpeHme u cucTremMaru3alus y4eOHOTro 1 10, 6
marepuaia

163. | Konmponvuasn paboma Ne 9 no meme 1 10, 6
«Cpeonee apughmemuueckoe. llpoyenmor»

IToBTOpEHUE U ccTeMATH3AMS Y4eOHOTO 19-6-5
MaTepuaia

164. | YupaxxHeHus Ui TOBTOPEHHS Kypca 5 1 7,10
KJacca

165. | YopaxxHeHus Ui HIOBTOPEHHSI Kypca 5 1 7,5
KJacca

166. | YnpaxHeHus Ui HOBTOPEHHSI Kypca S 1 7,8
KJjacca

167. | YopaxxHeHus [ HOBTOPEHMSI Kypca S 1 7,4
KJjacca

168. | Hmozosas konmponvnas paboma 1 7,9

169. | YopaxxHeHus U TOBTOPEHHSI Kypea 5 1 7,1
KJacca

170. | YopaxxHeHus /Ui HOBTOPEHHS Kypca S 1 7,10

KJj1acca
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KanennapHo-reMaTuyeckoe njiaHupPOBaHUe
MartemaTuka 6 KJjacc,
5 gyacos B Heae10, Becero 170 yacos

No Tema ypoka Koui-Bo XapakTepucTruKa OCHOBHBIX BUA0B yueOHo | [man | dakt | [leHHOCTHBIE
ypoka 9YacoB Ha | JICATEIHHOCTH O0yYaOIUXCS OpPHUEHTHUPHI
TeMy
IloBTOpPEHHE Kypca MaTeMaTHKHU S
KJacca, 54
1 [ToBTopenue. [Ipobu. ApudmMernueckue 1 2
JIHCTBUS C IpoOSIMHU
2 IToBTOpenue. Penenne ypaBHeHUH 1 2
3 [Toropenwue. [IporeHTHI 1 3
4 [ToBTOopenue. Pemenue 3amau 1 4
5 BBoiHas KOHTpoJbLHAas paboTa 1 6
I'naga 1 Dopmynuposams ONPENEICHUS TOHATUN:
JeTMMOCTh HATYPAJBHBIX ynces 17 JeTUTEIh, KpaTHOE, TPOCTOE YUCIIO,
4yacoB COCTaBHOE YHUCIIO, OOIIUI JENUTENb,
6 Jlenurenu u KpaTHbIE 1 HauOOJIbIINKA OOLINI 1eIUTENh, B3AUMHO 4
7 Jlenurenu u KpaTHbIE 1 MPOCThIE yKcia, o01iee KpaTHoe, 4
8 [Tpusnaku genumocty Ha 10, Ha 5 1 Ha 2 1 HauMEHbIIEE 00IIEe KPATHOE U TPU3HAKH 6
9 [Tpusnaku genumocty Ha 10, Ha 5 1 Ha 2 1 JeNMMOCTH Ha 2, Ha 3, Ha 5, Ha 9, Ha 10. 8
10 [Tpu3naku genumoctu Ha 10, Ha S 1 Ha 2 1 2
Onucwviéams TipaBUIa HAXOXKICHUS
11 | IlpusnHaku neaumocty Ha 9 m Ha 3 1 5
HauOosbiero obmero aenurens (HO),
12 | Ilpu3zHaku nenumocTH Ha 9 u Ha 3 1 6
HauMeHbIero oomiero kpatrHoro (HOK)
13 ITpu3Haku genuMocTy Ha 9 U Ha 3 1 1
YERE 1 HECKOJIBKUX YHCEJI, Pa3JIOKECHUS .
15 HpOgTBIe 1 C?CT;BHEIC anena 1 HATypaJIbHOTO YHCIIA Ha IPOCTHIC 3
aubonbInit obmui nemTens MHOKHTETH
16 | HamnOombmuii 00N JeTUTED 1 4
17 HanbGonpmuii o0 geanTeinb 1 4
18 Hawnmenbiiee o011ee KpaTHoe 1 8
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19 Hawnmenbiiee o011ee KpaTHoe 1 1
20 | Hammenblnee o01iee KpaTHOE 1 1
21 IHoBTOpEHue )/ | cucTeMaTH3anus 1 3
y4eOHOro MmarepuaJja
22 | KonTpoabHas padora Ne 1 «/lea1umocTb 1 6
HATYPAJTbHBIX YHCEJ»
I'nasa 2 Dopmynuposams ONPEICICHHUS TOHATHIA:
OO0bIKHOBeHHbIE 1podu, 38 yacoB HECOKpaTuMas 1po0b, 00N 3HAMEHATEIb
23 | OcHOBHOE CBOWCTBO JipoOu 1 IBYX ApoOeii, B3aMMHO OOpaTHBIC YUCIIA. 3
24 OCHOBHOE CBOMCTBO JpOOH 1 [IpuMeHATh OCHOBHOE CBOMCTBO APOOH JIJIst 6
25 | Coxpamenue apobeit 1 cokpareHus apooeit. [IpuBoauts qpodu k 4
26 | Cokpamenue apobeii 1 HOBOMY 3HaMeHaTeln0. CpaBHUBATH 9
27 | Cokpaenue apo6eii 1 OOBIKHOBEHHBIC IPOOU. BBIMOMHATH 8
28 | [IpuBenenue apobeii k oOIIEMyY 1 apu(pMeTHYECKUE NEHCTBHUS HAJL 1
3HaMmeHateno. CpaBHeHue apobeit OOBIKHOBCHHBIMH JPOOSIMH.
29 | Tpusenenue npobeid k obuemy . 1 Haxoauts 1po0b OT 4Kciia U 94uciio 1o S
3HameHareno. CpaBHeHHE qpobeit 6
30 | I[IpuBenenue apodeii k oOIEMY 1 i-?ﬂaHgI oMy 3Haqum60 ero APOLH. 6 3
sHamenaTeno. CpasHenue Apobeii peoOpa3oBBIBaTH OOBIKHOBEHHBIE JIPOOH B
— necaTudHbie. HaxoauTh necsaTuaHoe
31 CroxeHue ¥ BhIUUTaHue aJpodei 1 TIPUGIIKEHHE OGHIKHOBEHHOM IPOGH 3
32 CrnoxeHue U BRIYUTaHHUE Jpobeit 1 10
33 CrnosxeHue U BRIYUTaHHUE Jpobeit 1 2
34 | CnoxeHue U BRIYUTAHUE JIpoOei 1 B
35 CrnosxeHue U BRIYUTaHHE Opo0eit 1 7
36 | KoutpoabHasi pa6ora Ne 2 mo Teme 1 6
«CpaBHeHHe, CJI0K€HHE M BbIYHUTAHHE
aApoodein»
37 | YMHO)eHue apobeit 1 4
38 | YMHOXeHue apodeit 1 7
39 | YMHOXeHue apobeit 1 5
40 | YMHOxeHue apobeit 1 6
41 YMHOXeEHHE Apooeit 1 5
42 | Haxoxenue qpoOu oT yucnia 1 1
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43 Haxosxnenue npobu ot uncia 1 2

44 | HaxoxnaeHue qpoOu oT yucia 1 3

45 KonTpoubHnas padora Ne 3 mo teme 1 6

«YMHOXKEHHE TpoOeii»

46 | B3aumHO oOpaTHBIE YKCTA 1 1

47 JHenenne npobeii 1 1

48 | Hdenenue npobeit 1 4

49 Henenue npobeii 1 4

50 | llenenue mpobOeit 1 9

51 | Jlenenue apobeit 1 7

52 HaxoxneHue uuciia 1o 3Ha4eHuI0 ero 1 10
apobu

53 HaxoxneHune duciia 1o 3Ha4eHuI0 ero 1 2
apobu

54 Haxoxnenune uuciia 1o 3Ha4eHUI0 ero 1 3
apobu

55 | [Ipeobpa3zoBanue 0OOBIKHOBEHHBIX Apo0eii B 1 3
JIECSTHUYHBIC

56 | beckoHeuHble NEpPUOIUYECKUE IECATUUHBIE 1 1
JIpodu

57 | Jecsatuunoe npubamxeHne 0ObIKHOBEHHON 1 2
JIpodu

58 | Hecarnunoe npuOiamKkeHne 0OBIKHOBEHHOM 1 4
Jpobu

59 | [loBTOpEHHE " cHCTeMATH3auMs 1 6
y4eOHOro MmaTepuajia

60 | KonTpoanHnasi padora Ne 4 mo Teme 1 8
«Jlenenue npobeii»

I'naea 3 Dopmynuposams ONPENCTCHNAS TOHATHIA:

OTtHomenns U nponopuuu, 28+1 yacon OTHOILIEHUE, TPONOPLIMS, TPOLIEHTHOE

61 | OtHOWICHHS 1 OTHOIIECHUE ABYX YUCEN, PSIMO 2

62 | OTHOICHUS 1 MIPOTIOPIIMOHANIBHEIE U 00pPaTHO 4

63 | [Ipomopuuu 1 MIPOTIOPITMOHATBHBIC BETMYUHBI. 9
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64 | Ilponopuun 1 [IpuMeHSTh OCHOBHOE CBOHCTBO 6
65 | [Iponopuuu 1 OTHOILIIEHUS U OCHOBHOE CBOMCTBO 4
66 | [Ipomopuuu 1 nponiopiiu. [IpuBOAUTH MPUMEPHI U 3
67 | IlporieHTHOE OTHOIICHHUE IBYX YHCEIT 1 OIMCBLIBATL CBOMCTBA BEIMYMH, 2
68 | IIporieHTHOE OTHOIICHUE JABYX YHCEI 1 HaXOJALIMXCA B IPSAMOM U 00paTHOM 6
69 | IIpornieHTHOE OTHOIICHHUE IBYX YHCEIT 1 [POIIOPIUNOHATIBHBIX 3aBUCUMOCTSAX. 8
70 | KonuTpoasHnasi padora Ne 5 mo Teme 1 Haxoauts nporeHTHoe OTHOLICHHE JBYX 6
«OtHowmiennss u nponopuuu. IIponentHoe amcen. JenuTh 9ucio Ha
OTHOIIECHUE IBYX YUCEIDY HpOIIOPIHMOHATIBHBIC HaCTH.
71 | IIpsimas u oOpaTHast PONOPLMOHATIbHBIE 1 3anuceléams C TIOMOILBIO OYKB OCHOBHbIE 4
3aBHCHMOCTH CBOICTBa IPOOH, OTHOLICHHUS, IPOIIOPIIUH.
72 | Ilpsamas u 0OpaTHAs IPOIOPIUOHATLHEIE 1 Ananusuposams nndopmaruio, 4
3aBHCHMOCTH HPCACTABICHHYIO
73 | Koutpoannas paora 3a 1 noayrome 1 B BUJIC CTOJ0YATHIX M KPYTOBBIX JHATPAMM. 1
74 | JleneHue yncia B JaHHOM OTHOIICHUH 1 IIpencrapnath undopmaio B Biie 2
75 | JleneHue yucia B JAHHOM OTHOIIEHUHU 1 CTONGIATEIX 1 KPYTOBEIX AHATPAMM. 3
76 | OKpyXHOCTS U KDYT 1 Hpu@odzvmab MIPUMEPHI CIyYaHBIX 3
77 | OxpysHOCTS B KPYT 1 CO6I)ITE/H/I. HaxonuTh BepoSATHOCTH 5
78 | lnuna okpyxHocTH. [Tnomanp kpyra 1 CILyHaifHOro COOLITUS B OMbITax 1
py H1azib Kpy
C PaBHOBO3MOKHBIMHU HCXOJIAMH.
79 | lnuna okpyxHocTH. [Tnomans kpyra 1 8
80 | [lnnna okpyxkHocty. [lnomans kpyra 1 Pacnosznasame Ha yepTexax U puCyHKax 6
81 | Hunmuuap, KOHYC, map 1 OKPY’KHOCTB, KpYyT, IMJIMHJP, KOHYC, cdepy, S
82 | JlmarpamMmbl 1 mIap 4 Ux 2JIeMeHTHI. Pacrio3HaBaTh B 1
83 | JlmarpamMmbl 1 OKpY’KaloIIeM MUpEe MOJAETH 3TUX (QUryp. 1
84 | Cmyuaitabie coObITHs. BeposiTHOCTD 1 CtpouTh C IOMOLIBIO IUPKYJIS OKPYKHOCTh 3
CJIy4aitHOTO COOBITHS 3aJJaHHOTO paanyca. M3o00paxars
85 | Cnyuaitabie coObITHs. BeposTHOCTH 1 pa3BEPTKU UUIIMH]Ipa U KOHyca. Ha3piBaTh 5
CITy4alHOTO COOBITHUS npuOMKEHHOE 3HaUeHue yncia. HaxoauTs
86 | Cnyuaitabie coObITHs. BeposTHOCTH 1 C MOMOIIBIO (POPMYJT JUTMHY OKPYKHOCTH, 8
CIIy4aifHOTO COOBITHSI IJIOIIAb KpyTa
87 IHoBTOpEHME H CHCTEMATH3AIHSA 1 10
y4e0HOro MmaTepuaja
88 | [loBTOpEHme " CHCTEeMaTH3alMs 1 10
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y4eOHOro marepuaja

89 | KonTpoabHasi pagora Ne 6 mo Teme 1 4
«IIpsimass 1 oOpaTHas NPONOPLUUOHANIBHBIE
3aBUCUMOCTH.  OKpY>XHOCTb U KpYT.
BeposiTHOCTB ciiyyaifiHOTO COOBITHS»
Inasa 4 IIpusooums IpuUMEpHI UCTIOTB30BAHMS
PanunonajabHbIe YHCIa MOJIOKUTEIBHBIX U OTPULATEILHBIX YHCEI.
U JieficTBUs HaJ HUMH, 70 yacoB dopmyIHpOBaTh ONPEACICHUE
90 | [HomoxuTenpHBIC M OTPUIIATEIBHBIC YHCIIA 1 KoOopauHaTHOU npsiMoi. CTpouTh Ha 1
91 | IlonmoxkuTenbHBIC M OTPULIATEIbHBIC YHCIA 1 KOOPJAMHATHOU NPSAMOM TOYKY C 3alaHHOU 3
92 | KoopaunartHast npsimast 1 KOOPAMHATOH, ONPEACIATh KOOPAUHATY 1
93 | KoopaunaTtHas npsiMast 1 TOYKH. 2
94 KOOp[[I/IHaTHaﬂ npsiMasi 1 XapaKmepu306amb MHOKECTBO LICJIIBIX 5
95 | Lensle yncna. PanmonaspHble Yncia 1 arcen. OObACHATD NOHATHE MHOYXKECTBA 3
96 | Llensle uncia. PannoHaabpHbIE YKCiIa 1 PaMOHATIEHBIX TUCCIL. 3
97 | Moayus uncna 1 Dopmynuposams ONpPeNICICHUE MOAY IS 4
98 | Moayns uncna 1 yrcia. HaxonuTs MomyIp yncia. 6
99 | Moayns uncia 1 Cpasnusams palioOHAIBHBIE YUCIIA. 7
100 | Cpasrenne uncen 1 Brimonsate apupmernyeckue AeHCTBUS HAJ 9
101 | Cpasrenue ancen 1 panroHaTFHBIMU YUCIIaMH. 3aIAChIBAThH 5
CBOMCTBA apu(phMETUUECKUX JECHCTBUH HA,
102 | CpaBHeHHE YmCel 1 prd A H 3
panroHaTFHBIMU YUCIIAMH B BUJE (POPMYIL.
103 | Cpasnenue uncen L HaspiBath k03 puiineHT 6yKBEHHOTO 3
104 | KonutpoabHasi padora Ne 7 mo Teme 1 t Y 6
BBIpA)KECHUSI.
«PanunoHasnbHbIe quca. CpaBHeHue .
Ilpumensamsb CBOMCTBA NPU PEIICHUU
paMOHATIBHBIX YHCEID) 5 p
105 | Cnoxenue palioHaIbHBIX YUCEI 1 YPABREHI. TEMaTh TEKCTOBHE 3aRaTH © 1
P MIOMOIIIBIO YPAaBHEHHH.
106 | CnoxeHue parmOHaIbHBIX YUCEI 1 2
107 | Cnoxenue panvoHaiIbHbIX YUCE 1 Pacnosnasamp Ha YepTEkKax M PUCYHKAX 8
108 | CnoxeHue paliOHAIbHBIX YHCEI 1 NePIIEeHIUKYIpHBIE U TapajielibHbIe 8
109 | CpoiicTBa CIIOKEHUS pAIIMOHATEHBIX YHCET 1 npsiMble, GUTYPBI, IMEIOIINE OCh 3
110 | CBoiicTBa CII0XKEHUS PAIIMOHAIBHBIX YHCEI 1 CUMMETPHUH, LIEHTP CUMMETPUHU. YKa3bIBaTh 5
111 | Beruutanue panmoHAIBHBIX YHCET 1 B OKPYI)KAIOLIEM MUPE MOJIENH TUX BUTYD. 7
112 | BeriuuTanue parioHaIbHBIX YUCEI 1 DopmMyTMpOBaTh ONPENICIICHUE 4
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113 | Beruntanue parmoHAIbHBIX YHACET 1

114 | BeluutaHue panoHaIbHbIX YUCEI 1

115 | Bpluutanue panoHaIbHbIX YUCEI 1

116 | KouTpoabHasi padora Ne 8 mo Teme 1
«Cro)xeHre M BBIYMTAHHE PALMOHAIBHBIX
YHCe»

117 | YMHOXEHHE palliOHAJIbHBIX YUCEI 1

118 | YMHOXeHHE palMOHAIbHBIX YHCEeT 1

119 | YMHOKEHHE palliOHAIBHBIX YHCET 1

120 | YMHOXeHHE parMOHAIbHBIX YHCET 1

121 | CBoiicTBa YMHOEHUS PallMOHAIBHBIX 1
qHCcen

122 | CBoiicTBa yMHOEHUS PAllMOHAIBHBIX 1
qHCcen

123 | CBoiicTBa yMHOEHUS PallMOHAIBHBIX 1
qHCcen

124 | Koadduuuent. PacnipenenurensHoe 1
CBOMCTBO YMHOKEHHSI

125 | Koadduuuent. PacnipenenurenbHoe 1
CBOMCTBO YMHOKEHHSI

126 | Koadduuuent. PacnipenenurensHoe 1
CBOMCTBO YMHOKEHHSI

127 | Koadduuuent. PacnpenenurensHoe 1
CBOMCTBO YMHOKEHHSI

128 | Koadpdumuent. PacnipenenurensHoe 1
CBOWCTBO YMHOKEHUS

129 | JleneHue parmoHAIBHBIX YHCEI 1

130 | JleneHue parMoHaIbHbIX YUCEI 1

131 | JleneHue palimOHAIBHBIX YHCEI 1

132 | JleneHue parMoHaIbHbIX YUCEI 1

133 | KouTpoabHasi padora Ne 9 mo Teme 1

«YMHOXEHHE U JelieHHe pallnOHaJIbHBIX
HYHUCEID)

MEPIEHIUKYISAPHBIX NPSIMBIX U
napajuiebHbIX OpsiMbIX. CTPOUTH ¢
MIOMOIIIBIO YTOJIbHUKA MEPIEHAUKYIISIPHBIE
IpsIMbIE U TIapaJlIeIbHbIE IIPSIMBIE.

Ob6vsicHamMb M WILTIOCTPUPOBATH MOHSITHE
KOOpJAWHATHOH TuIOCKOCTH. CTPOUTH Ha
KOOPJMHATHOH MJIOCKOCTH TOYKH C
3aJlaHHBIMH KOOPIUHATAMH, OTIPEICIIATh
KOOpJIUHATHI TOYEK Ha MmIockocTu. CTpOuTh
OTJICTbHBIE TPAPUKN 3aBHCUMOCTECH MEXITY
BEJIMYMHAMH TI0 TOYKaM. AHAJIM3UPOBATh
rpaduKu 3aBUCUMOCTEH MEXKTY
BeJIMYMHAMU (PACCTOSIHHE, BpEeMS,
TeMIiepaTypa u T. 11.)
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134 | Pemenue ypaBHeHUH 1
135 | Pemenue ypaBHEHH 1
136 | Pemenue ypaBHeHH 1
137 | Pemienue ypaBHeHUH 1
138 | Pemenue 3a/1a4 ¢ MOMOUIbIO YPaBHEHUI 1
139 | Pemenue 3a1a4 ¢ HOMOIIBIO YPaBHCHUM 1
140 | Pemenue 3a/1a4 ¢ MOMOLIbIO YPaBHEHUI 1
141 | Pemenue 3a/1a4 ¢ HOMOIIBIO YPaBHCHUM 1
142 | Pemenue 3a/1a4 ¢ HOMOIIBIO YPaBHCHUH 1
143 | Koutpoabnas pa6ora Ne 10 mo Teme 1
«Pemienne ypaBHeHUH U pelIeHHE 3334 C
IIOMOIIBI0 YPABHEHUI»
144 | [lepneHauKyasIpHBIC IPSMBIC 1
145 | IlepneHauKyJIsipHbIE IPSIMbIE 1
146 | [lepneHauKyasipHBIC IPSMBIC 1
147 | OceBast ¥ LIeHTpaJIbHAsi CUMMETPUH 1
148 | OceBast ¥ IIGHTpaJIbHASI CHMMETPHH 1
149 | OceBast u LIeHTpaJIbHAsI CHMMETPHH 1
150 | [MapannensHbIC TPSMBIC 1
151 | IMTapannenbHble OpsMble 1
152 | KoopauHaTHAs TNIOCKOCTh 1
153 | KoopauHaTHas INIOCKOCTh 1
154 | KoopanHaTHasi TUIOCKOCTh 1
155 | I'paduku 1
156 | I'paduku 1
157 | [loBTOpPEHUE " CHCTEeMATHU3aMs 1
y4eOHOro MmaTepuajia
158 | IToBTOpeHME | CHCTeMATH3AIUS 1
y4eOHOro MmaTepuajia
159 | Koutpoabnas pa6ora Ne 11 mo Teme 1

«llepnenauMKyIsspHBIE W NapajUIeNIbHBIE
psIMbIE. OceBas u LEHTpaJIbHAsA
cummerpuu. KoopauHaTHasi  IJIOCKOCTb.
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I'padpuxm»
IloBTOpEHHUE M cUCTEeMATU3ALMS 1
yueOHoro marepuaJja 10

160 | YmpaxHeHus Uil TOBTOPEHUS Kypca 6 1
KJjlacca

161 | YnpaxHeHus Uil TOBTOPEHUS Kypca 6 1
KJjlacca

162 | YnpaxHeHus Uil TOBTOPEHUS Kypca 6 1
KJjacca

163 | YnopaxueHnus Juisi IOBTOPEHUS Kypca 6 1
KJjacca

164 | YnopaxHeHus Juisi IOBTOPEHUS Kypca 6 1
KJjacca

165 | YmpaxneHus Uit MOBTOpEHUs Kypca 6 1
KJ1acca

166 | YmpaxneHus IUIsl TOBTOPEHUs Kypca 6 1
KJ1acca

167 | YopaxueHus s TOBTOPEHUS Kypca 6 1
KJ1acca

168 | Koutpoannas padora Ne 12 mo Teme 1
«IToBTOpEHUE U cUCTeMaTU3alKs 3HAHUN
YUAIIAXCSDY

169 | YmpaxueHus U1 MOBTOpEHUs Kypca 6 1
KJacca

170 | YmpaxueHus s TOBTOPEHUs Kypca 6 1
KJacca

Kanennapno-TeMaanecxoe NJIAHUPOBAHHE

MaremaTuka 7 KJjacc,
6 yacoB B Henen0, Bcero 204 yaca

51



Koa-Bo

4acoB
Ne Tema ypoka Ha XapaKkTepucTHKa OCHOBHBIX BU/JI0B Ilnan | ®axkr | LleHHOCTHBIE
yYpoKa Temy Y4eOHOM 1esiTeJIbHOCTH 00y4YAIoIIUXCS OpPHMEHTHPbI
I'naga 1JInneiinoe ypaBHeHHe
¢ o1HoI1 mepemMenHoii (15) yacos
1. BBenenue B anredpy 1 Pacnosznasame 4ucCiiOBbIE BEIPOKCHUS U 8
BBIPAKCHMS C IEPEMEHHBIMY, JIMHEIHBIE
2. Beenenne B anrebpy 1 ypaBHeHus. [IpuBoauTE IpUMEPHI BBIPAKEHUN 6
3 JTunefinoe ypaBHenue ¢ OHoM 1 C IIEpEMEHHBIMHU, JIMHEWHBIX YPaBHEHUH. 3
ITepeMeHHOI CocTaBisITh BBIPAKEHUE C [IEPEMEHHBIMU 10
YCJIOBHUIO 33/1a4d. BeINOIHATH
4, JIuneliHOEe ypaBHEHHUE C OJHON 1 peoOpa3oBaHus BEIPAKEHHI: IPUBOAUTH 8
IIEPEMEHHON 10JJ00HBIE cllaraeMble, pacKpbIBaTh CKOOKH.
Haxonuts 3HaueHuE BBIpaXKEHUS C
S. JluHeitHOe ypaBHEHHE C ONHOM 1 IIEPEMEHHBIMU 1P 33JaHHBIX 3HAUEHUSX 4
TICpEMEHHON nepemMeHHbIX. Kiaccuduuuposats
6. JlumeiiHoOe ypaBHEHHE ¢ OJHOMN 1 anredpanyeckue BelpaxkeHus. OMuchIBaTh 10
HepeMeHHOi LEJIbI€ BBIPAYKEHUS.
7 JIMHCHHOE YpaBHEHME C OHOM 1 Dopmynuposams oNpeaeIeHne TMHEHHOTO 7
IepeMeHHOI ypaBHeHuUs. Pemars nuHeliHOe ypaBHEHHE B
oOuiem Buze. laTepripeTupoBaTh ypaBHEHHE
8. JIuneliHOEe ypaBHEHHE C OTHOU 1 KAaK MaTeMaTUYECKYI0 MOJIEIb PEAIbHON 8
IIEPEMEHHON cutyanuu. OnuCeIBaTh CXEMY PELICHUS
TEKCTOBOM 3a/1auMl, IPUMEHATH €€ 1JIs
9. Bxoanasi koHTposIbHAs padoTa 1 5)
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10.

Pemrenue 3agad ¢ mOMOIIBIO

peIIeHuUs 3a1a9

ypaBHEHUH
11. Pemtenue 3amay ¢ nOMOIIBIO
ypaBHEHUH
12. Pemtenue 3amay ¢ nOMOIIBIO
ypaBHEHUH
13. Pemienue 3amay ¢ nOMOLIBIO
YpaBHEHUI
14. Pemenue 3amay ¢ nOMOIIBIO
ypaBHEHUH
15. | KonTpoJannas padora Ne 1 no
aareope no reme «JImneinoe
YPaBHEHHeE C OJHOI epeMeHHOI»
I'nasa 1 IIpusooums mpUMepbl FTEOMETPUIECKUX
¢buryp.Onucviéams TOUKY, IPIMYIO0, OTPE30K,
IIpocreiimne reomerpu4yecKue
7y, yrodi.
¢uryps! u ux cpoiicrea (154acos)
Dopmynuposamn:onpeodenerus: PaBHbIX
16. | Touu 1 mpsiMbIe OTPE3KOB, CEPETUHBI OTPE3Ka, PACCTOSHUS
17. | Touxu u npsimere MEXIYy JTBYMS TOYKAMH, JOTIOJTHUTETHHBIX
Jy4el, pa3BEPHYTOTO YIJia, paBHBIX YTJIOB,
18. | Otpe3ok u ero aIuHA OMCCEKTPUCHI yTiia, CMEXHBIX U
BEPTUKAIBHBIX YTJIOB, IEPECEKAIOIINXCS
19. | Orpesox u ero amana MPSIMBIX, IEPICHAUKYIISIPHBIX MPSIMBIX,
20. | Otpesox u ero amuma NepHEeHANKYIISIPa, HAKIOHHOM, pacCTOSTHUS OT
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21.

Jly4. Yron. U3mepenue yrios

TOYKH JI0 NPAMOW;ce80UCmBa: PacCOIOKEHUS
TOYEK Ha MPSIMOM, U3MEPEHUSI OTPE3KOB U

22. | Jlys. Yron. Usmepenme yrios VTJIOB, CMEXKHBIX H BEPTHUKAIHHBIX YTIIOB,
23. | Jlya. Yron. U3mepenne yrios MEPICHIUKYIISIPHBIX TPSIMBIX; OCHOBHOE
CBOICTBO TipsiMoid. Krnaccughuyuposameo
24. | CMexHbIEe U BEPTUKAJIbHBIC YIIIbI YTIIbL /JOKA3b16aMb. TEOPEMBI O
5 MePECeKAIOIINXCS MPAMBIX, O CBOMCTBAX
. MEKHBIC ¥ BEPTUKAIBHBIC YTJIIbI
5 Che © ¥ BCPTUKAILHBIC yII CMEXHBIX U BEPTHKAIbHBIX YTJIOB, O
26. | CMeKHbIC U BEpTHKATBHBIC YIB! €IMHCTBEHHOCTH IMPSIMOM, IEPIICHIUKYISPHOM
JTAHHOM (ClTydaid, KOTJ]a TOUKA JIEKHUT Ha
27. | lleprieHQUKYIISIpHBIC TIPSIMBIC JaHHOM TpsiMoit ). Haxooums NIMHY OTpe3Ka,
rpagyCHYIO MEpy yIJla, UCIOJIb3Yys CBOWCTBA
28. | Axcruombl .
uX u3MepeHuil. 1300pasxcams ¢ TOMOIIBIO
29. | [loBTopeHue 1 cHCTeMATH3AIHS 4epTEKHBIX HHCTPYMEHTOB T€OMETPUUECKHE
yIe6HOTO MaTepHana (bUrypsl: 0TpE30K, Iy, yroi, CMEXHbIE U
BEPTHKAIbHBIE YTJIbI, IEPICHAUKYIISIPHBIE
30. | KonrTpoabHas padora Ne 1 no IpAMBIE, OTPE3KHU U JIy4H.[[0sACHAMb, YTO
reomerpuu no reme «Ilpocreiimmue TaKO€ aKCMOMa, ONIPECIICHUE.
reomerpuuyeckue GUrypb»
Pewamyp 3anaun Ha BEIUKCIICHHUE U
JI0Ka3aTeIbCTBO, IPOBOJI HEOOXOIUMBIE
JIOKa3aTeNbHbIE PACCYKICHUS
I'naga 2
Henabie Boipa:kenus (58 yac)
31. | ToxxaecTBEHHO paBHBIC BHIPAKECHUSI. Dopmynuposams:onpeoenenus.

ToxnmecTBa

TOXJIACCTBCHHO PaBHBIX BBIpa)KeHHIZ,
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32.

To0X1ECTBEHHO paBHBIE BBIPAKECHUS.
ToxnecTBa

33. | CremneHb ¢ HaTypaJbHBIM
rokaszaresem

34. | CreneHb ¢ HaTypaJbHBIM
rokaszaresem

35. | CpoiicTBa CTENEHU C HATYPaIbHBIM
roKazaresem

36. | CpoiicTBa CTENIEHU C HATYPAIbHBIM
MOKa3aTeieM

37. | CoiicTBa CTENEHU C HATYPaAIbHBIM
nokaszaresem

38. OIHOYIEHEI

39. OIHOYIEHEI

40. OIHOYIEHEI

41. | MHOTOWICHBI

42. | MHOTOUICHBI

43. | CrnoxxeHue U BEIYUTAHUE
MHOTOYJICHOB

44, | CnoxeHHE W BBIYUTAHUE

MHOT'O4YJICHOB

TOX/IECTBA, CTETIEHU C HATYPaJIbHbIM
MoKasaTesieM, OJHOUYJIeHa, CTAHIapTHOTO BUA
OJIHOWIeHa, Kod((UIIMeHTa OTHOUIICHA,
CTEINEHU OIHOUJIeHA, MHOTOUJIEHA, CTETICHH
MHOT'O4JICHA;C80UCMBA: CTENIEHU

C HaTypaJbHbIM IIOKA3aTeseM, 3HaKa
CTENEHU;NPasuia: 10Ka3aTeIbCTBA TOKIECTB,
YMHO>KEHHS OJIHOWIEHA Ha MHOTOYJIEH,
YMHO>XEHHUSI MHOTOWIECHOB./[oKa3vlieams
CBOMCTBA CTEINEHU C HATYyPAIbHBIM
MoKa3zaTesieM. 3aluChIBaTh U JOKa3bIBaTh
(GOpMyJIBI: MPOU3BEACHHS CYMMBI U PA3HOCTH
JIBYX BBIPQXXEHUH, PA3HOCTH KBAJIPATOB JIBYX
BBIPKEHH, KBaJpaTa CyMMBbI U KBaJIpaTa
Pa3HOCTH JBYX BBIPAXKECHHI, CyMMbI KyOOB U
pasHOCTH KyOOB JIBYX BbIpaXeHUU.Buiuucaame
3HAUYE€HHE BBIPAXKEHUH C IEPEMEHHBIMH.
IIprMeHATH CBOMCTBA CTENEHU IS
npeoOpa3oBaHusl BEIpaKEHUN. BBITTONHITE
YMHOXEHHUE OJTHOWICHOB U BO3BEICHHUE
OJIHOWJICHA B CTeNEHb. [[pHBOAUTH OHOUIIEH K
CTaHJAPTHOMY BUJTy. 3alMChIBATh MHOTOUYJICH
B CTaHJAPTHOM BHJI€, ONIPENEIATh CTEIECHb
MHorousneHa. [IpeoOpazoBbIBaThH
MPOU3BEJIEHNE OJIHOWIEHA U MHOTOUJICHA;
CYMMBI, Pa3HOCTH, TPOU3BEACHUS ABYX
MHOTOYJICHOB B MHOTOWICH. BBITTOTHATE
pa3ioKeHNE MHOTOWICHA Ha MHOKHUTEIH
CII0COOOM BBIHECEHHS OOIIET0 MHOKHUTEIS 3a

10
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45.

CrnokeHne 1 BEIYUTAaHHE
MHOT'O4JICHOB

46. CI10’keHYE 1 BBIYUTAHUE
MHOT'OYJIEHOB

47. | KoutpoabHasi padora Ne 2 no
ajireope no reme «CreneHs ¢
HATYPAJIbHBIM MOKA3aTeJIeM»

48. VYMHOXKEHUE OJHOUYIIEHA HA
MHOTI'OYJIEH

49, VYMHOXKEHUE OQHOYIIEHA Ha
MHOTI'OYJIEH

50. VMHOXKEHUE OJHOYIIEHA Ha
MHOTI'OYJIEH

51. VMHOXEHUE OJHOYIIEHA Ha
MHOT'OYJIEH

52. VMHOXKEHNE MHOTOWIEHa Ha
MHOT'OYJIEH

53. VMHOXKEHIE MHOTOWIEHA Ha
MHOTOYJIEH

54. VMHOXKEHIE MHOTOWIEHA Ha
MHOTOYJIEH

55. VMHOXKEHNE MHOTOWIEHA Ha

CKOOKH, CITOCOOOM T'PYIIITUPOBKH, 110
dbopMyIiaM COKpaIEHHOTO YMHOXKEHUS U C
NPUMEHEHHEM HECKOJIBKHX CIIOCO0OB.
Hcnonb30BaTh yKa3aHHbIE TIPe0Opa30BaHUs B
IIPOLIECCE PELICHUS YPaBHEHUN,
JIOKa3aTeIbCTBa YTBEPKICHUH, PEIICHHS
TEKCTOBBIX 337124

10
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MHOT'OYJICH

56. PasiioxxeHre MHOTOWIEHOB Ha
MHOXUTENIU. BeiHeceHue o01ero
MHOKHUTEIIS 32 CKOOKHA

57. PasiioxxeHre MHOTOWIEHOB Ha
MHOXUTEIU. BelHecenue o01ero
MHOXHUTEIS 3a CKOOKH

58. Paznoxxenne MHOTOYWIEHOB HA
MHOXUTEIU. BeiHeceHue o01ero
MHOXHUTEIS 3a CKOOKH

59. Pasnoxxenne MHOTOWIEHOB HA
MHOXHUTEIH. MEeTO IpyNIupPOBKU

60. Pasnoxxenne MHOTOWIEHOB HA
MHOXHUTETH. MEeTO rpyNIUPOBKH

61. Pasnoxxenne MHOTOWIEHOB HA
MHOXHUTETH. MEeTO rpyNIUPOBKH

62. Pasnoxxenrne MHOTOWIEHOB HA
MHOXHUTETH. METO IpyNIHUPOBKH

63. | KonTpoabHas pa6ora Ne 3 o
anreodpe no reme « MHOro4JIeHbI»

64. [TpousBeaeHne pa3HOCTH U CYMMBI

JIBYX BBIpaXKEHUHN
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65.

IIponsBeneHne pa3sHOCTU U CyMMBI
JBYX BBIpAQKCHUHI

10

10

66. | [IpousBeneHue pa3sHOCTH U CYMMBI
JBYX BBIpAQXCHUHI

67. | IlpousBenacHue pa3sHOCTH U CYMMBI
JBYX BBIpAQXKCHUHN

68. Pa3HocTh KBagpaToB ABYX
BBIPa)KCHUI

69. Pa3HocTh KBagpaToB ABYX
BBIPAYKEHU I

70. Pa3HocTh KBagpaToB ABYX
BBIPAKECHUI

71. | KBampar cyMMBI ¥ KBagpatT pa3HOCTU
JIBYX BBIPAKEHUI

72. | KBampar cyMMBbI ¥ KBaapaT pa3HOCTH
JIBYX BBIPAKECHUI

73. | KBampar cymMMBl U KBagpat pa3HOCTH
JIBYX BBIPAKCHUIA

74. | KBampar cyMMBbI ¥ KBaapaT pa3HOCTH
JIBYX BBIPAKCHUIA

75. | [IpeobpazoBaHre MHOTOUJICHA B

KBaaApaT CyMMbI WM Pa3HOCTU ABYX
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BBIPAYKECHH I

76.

IIpeoOpa3oBaHue MHOrouIeHa B
KBaJpaT CyMMBI WM PA3HOCTH JIBYyX
BBIPAKCHUIN

77,

IIpeoOpa3oBaHue MHOrouiIeHa B
KBaJpaT CyMMBbI WJIA Pa3HOCTH JBYX
BBIPa)KCHUI

78.

[IpeoOpa3oBaHre MHOTOUYJICHA B
KBaJ[paT CyMMBbI HJIH Pa3HOCTH JIBYX
BBIPa)KCHUI

79.

KonTtpouabHnas pa6ora Ne 4 no
ajireope no reme «Pasnocrn
KBaJpaToB, KBaApPaT CyMMbI H
Pa3HOCTH BBIPAKEHUID»

80.

CymMa 1 pa3HOCTb KyOOB JIByX
BBIPa)KCHU I

81.

CymMa 1 pa3HOCTb KyOOB JIBYX
BBIPA)KCHU I

82.

CymMa 1 pa3HOCTh KyOOB JIBYX
BBIPAKCHU I

83.

[IpumeHneHue pa3IMuHbIX CIOCOOOB
pa3oXKeHNsI MHOTOWICHA Ha
MHOXHUTEITN
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84.

[IpumeHneHue pa3IMuHbIX CIOCOO0OB
pa3IoKEeHUsI MHOIOUYIEHa Ha
MHOXHUTEIN

85.

[TpuMeHeHHe pa3IuYHbIX CIIOCOO0B
Pa3I0KEHHsT MHOTOWIEHa Ha
MHOXHUTCIN

86.

[IpumeHneHue pa3nMuHbIX CIOCOOOB
pa3yIoKEeHUsI MHOTOWICHA Ha
MHOXHUTEIN

87.

[IpumeHneHue pa3inMuHbIX CIOCOOOB
pa3iIokKEeHUsI MHOTOWICHA Ha
MHOXHUTEIN

88.

KonTtpouabHnas pa6ora Ne S no
aareope no reme «@opmyJibl
COKPALEHHOT0 YMHOKEHUSI»

10

BeposiTHOCTH U CTATHCTHKA
(174acoB)

89.

Pons BCPOATHOCTU U CTATUCTHUKU B
KHU3HHU U JCATCIIBHOCTH YCJIOBCKA

90.

Taomunel

91.

JnarpamMmsl

92.

CpenHue 3HaUYCHUS: CpeHEE
apupMeTHIECKOE

OcBauBaTh cnoco0bI peACTaBICHUS
CTaTUCTUYECKUX JTAHHBIX U YUCIIOBBIX
MacCHBOB C ITOMOIIBIO TAOJIHII U AUArpaMM C
MCIIOJIb30BAaHUEM aKTYaJIbHBIX U BaKHBIX
JaHHBIX (leMorpaduyecKkue JaHHbIE,
IMPONU3BOJACTBO HpOMBIHIHeHHOﬁ nu
CEIbCKOXO035MCTBEHHON MPOYKIIUH,

10
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93.

CpenHue 3Ha4YCHUS: MENaHa,
pazmax

94.

Cpeanue 3HaYCHUS: HAUOOJbINICE U
HaAaNUMCHBIICC 3HAYCHUA YU CIIOBOI'O
Habopa

95.

KBapTwiu, cpennee rapMOHUYECKOE,
CpellHee rapMOHMYECKOE YUCIIOBOTO
Habopa

96.

[Ipumepsl ciydaliHON U3MEHYUBOCTH
IIPY U3MEPEHUAX, B MACCOBOM
MPOU3BOACTBE. TeHICHIMHU U
Ciy4yaiiHble KoJieOaHus

97.

['pynnupoBka TaHHBIX,
MPEJICTABICHUE U3MEHYNBOCTH C
MOMOIIBIO Auarpamm. YacToTsl
3HAYEHUU

98.

I'pad, Bepuuna, pedbpo. CteneHpb
BepIuHbL. Yucno pedep u
CyMMapHasi CTeTIeHb BEPIIUHbI

99.

[Tonsarue o csa3ubIX rpadax. [Tytu B
rpadax. Llenu u nukisl. O6xox

rpada

100.

[TonsiTe 06 OPUEHTHPOBAHHOM
rpage

00111eCTBEHHBIC U TIPUPOIHBIC SIBICHHUS)

M3yuaTb MeTOABI pabOTHI C TAOIMYHBIMU U
rpa)UueCKUMH TPEICTABICHUSMH IAHHBIX C
HOMOILBIO HU(POBBIX PECYPCOB B XO/I€
NPaKTUYECKUX paboT

OcBanBaTh MOHSATHSI: YKCIOBOK HAOOD ,
Mepa UEeHTPaIbHOM TeHaeHuu ( Mepa
LIEHTpa), B TOM YHCJIE CpeHEe
apu@meTnyecKoe, MeauaHa.

OnucpIBaATh CTATUCTUYECKUE JAaHHEBIE C
MTOMOIIBIO CPETHETO apru(PMETHISCKOTO U
MeauaHel. Pemniate 3a1a4u.

H3yuyaTs cBOMCTBA CPETHUX, B TOM YHCIIE C
MOMOIIIBIO ITU(POBBIX PECYPCOB, B X0
MPAKTUYECKUX PadoT.

OcBauBaTh NOHATHA: HAKOOJIBIIIEE U
HaMMEHbBIIIee 3HAUCHHUS YUCIIOBOTO MacCHBa,
pa3max.

Pemats 3apauu Ha BIOOD criocoba onucaHus
JaHHBIX B COOTBETCTBHU C HpHpOJIOﬁ JaHHBIX
U TIETISIMH UCCIICIOBAHMSL.

OcBauBaTh NOHATHA: YaCTOTA 3HAYECHUU B
MAaCCHUBE JJaHHBIX, TPYNIUPOBKA TAHHBIX,
TUCTOrpamMMa.
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101.

Pemrenue 3anau

CTpouTh 1 aHATU3UPOBATH THCTOIPAMMBI,
NOAOHPATH MOAXOASIIUH AT IPYHIIUPOBKH.

102. | Ciy4aitHbIi SKCIEPUMEHT H
cilyyaiiHoe coObITHE OcBauBaTh rpaguecKue npeacTaBIeHUs
_ pasHbIX BUJOB CIIy4aifHOH U3MEHUUBOCTH, B
103. | BeposTHOCTD U YacTOTa CIy4YaitHOTO TOM HHCIIE C TIOMOIIIBIO IHGPOBBIX PECYPCOB B
cobbITHA XO0/1€ IPAKTUYECKON pabOThHI
104. | Poap MajoBEpOSTHBIX U
IIPAKTUYECKH JOCTOBEPHBIX COOBITHI
B IIPUPO/IE U OOIIECTBE
105. | KoutpoabHas padora Ne 6 nmo
aiaredpe no teme «BeposiTHOCTB 1
CTATHCTHKA»
I'naga 2 Tpeyronbuuku (18 yacos) Onucwvieams CMBICII IOHATHS «paBHBIE
¢uryper». [IpuBOIUTE TPUMEPHI PaBHBIX
106. | Papnste TpeyronbHuKL. BricoTa, buryp.A306paxcames 1 HAXOIUTH HA PUCYHKAX
MeiuaHa, buccekTpuca PaBHOCTOPOHHHE, paBHOOEIPEHHEIE,
TpeyronpHuka PSMOYTOJIBHBIE, OCTPOYTOJIHHBIE,
107. | PaBHble TpeyroapHUKH. BbicoTa, TYTOYTONEHBIC TPEYTONIBHUKHI M UX
MeTHaHa, GHCCEKTpHCa aneMeHTbl. Knaccuguyuposams TpEYroIbHUKH
TPEyToJIbHUKA 110 CTOpoHaM
U yriaam. Qopmynupoeams . onpeoeneHus:
108. | IlepBeIii 1 BTOPOI MPU3HAKU OCTPOYTOJIBHOTO, TYIIOYTOJILHOTO,
paBeHCTBA TPEYTOJIHHUKOB PSIMOYTOJIBHOTO, PABHOOEPEHHOTO,
PaBHOCTOPOHHETO, PA3HOCTOPOHHETO
109. | IlepBsIii 1 BTOPOI MPU3HAKU

pPaBEHCTBA TPEYTOIHLHUKOB

TPEYTOILHUKOB; OMCCEKTPUCHI, BBICOTHI,
MEJIMaHbl TPEYTOJIbHUKA; PABHBIX
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110.

[TepBoIii 1 BTOPOU MPU3HAKU
paBEHCTBA TPEYTOJIBHUKOB

111. | [lepBbIit 1 BTOpOI IPU3HAKH
paBeHCTBA TPEYTOJIHHUKOB

112. | IlepBbIit U BTOpOI IPU3HAKH
paBeHCTBA TPEYTOJIHHUKOB

113. | PaBHOOeApEHHBIH TPEYTOJIBHUK U
€ro CBOMCTBA

114. | PaBHOOGApEHHBIN TPEYTOIBHUK U
€ro CBOMCTBa

115. | PaBHOOEapEeHHBIN TPEYTOIBHUK U
€ro CBOMCTBA

116. | PaBHOOeapeHHBI TPEYTrOJILHUK U
€ro CBOMCTBA

117. | IIpu3Haku paBHOOEIPEHHOTO
TpeyroJibHUKa

118. | [IpuzHaku paBHOOEIPEHHOTO
TpeyroJibHUKa

119. | Tperuii npu3HaK paBEeHCTBA
TPEYTOJIbHUKOB

120. | Tperuii mpu3HaK paBEHCTBA

TPECYTOJIbHUKOB

TPEYrOJIbHUKOB; CEPEIUHHOIO
NIEPIEHAUKYIISIPA OTPE3KA; IEpUMeETpa
TPEYTOJIbHUKA;C80LUCMEA: PABHOOSIPEHHOTO
TPEYIroJbHUKA, CEPEAMHHOIO NEPIIEHIUKYIISIpa
OTpE3Ka, OCHOBHOI'O CBOMCTBA PABEHCTBA
TPEYTrOJIbHUKOB; IPU3HAKY. PABEHCTBA
TPEYTOJIbHUKOB, PABHOOEPEHHOIO
TPEYroJbHUKA./[oKa3b16aMmb TEOPEMBI: O
€IMHCTBEHHOCTH NPSIMOM, IEPIIEHIUKYJIPHOU
JTAaHHOM (cityual, Korjia TOuKa JIEeKUT BHE
JTAHHOW MpsIMOM); TpU IPpHU3HAKA PaBEHCTBA
TPEYroJbHUKOB; IPU3HAKU PAaBHOOEIPEHHOTO
TPEYroJbHUKA; TEOPEMBI O CBOMCTBAX
CEpEIMHHOrO MEPIEHANKYIIAPA,
PaBHOOEIPEHHOTO U PABHOCTOPOHHETO
TPEYrOJIbHUKOB. Pa3vacHamy, 4TO TaAKOE
TEOpEMa, OIIUCBIBATH CTPYKTYPY TEOPEMBI.
OOBACHATH, KAKYI0 TEOPEMY Ha3bIBAIOT
00paTHOM TaHHOMU, B YEM 3aKJIFOYAETCSI METO/T
JI0Ka3aTeNnbCcTBa OT MPOTUBHOTO. [IpuBOAUTH
IIPUMEPHI UCIIOJIB30BAHUS ATOTO METO/IA.

PemraTs 3aJa4M Ha BBIYUCIICHUC U
J0Ka3aTcJIbCTBO

10
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121.

Teopembl

122. | IloBTOpeHUE U CUCTEMATU3AIIHS
y4eOHOro mMarepuana
123. | KonTpouabHasi pab6oTa Ne 2 o
reomeTpuu no reme «llpusnaxku
PaBeHCTBa TPEYTroJbHUKOB
I'nasa 3
®yukuun (16 yacos)
124. | Cpsi3u MeX1y BETUYMHAMHU. TIpusooums IpuMeEpbI 3aBUCUMOCTEH MEXTY
OyHKIUA BeIMYMHAMU. Pa3inyate cpeau 3aBucuMocTeit
(byHKUIMOHATIbHBIE 3aBUCUMOCTU. Onuculigams
125. | Cpasu MexIy BEMTIHHAMH. NOHAMUSA: 3aBUCUMOU U HE3aBUCUMOM
DyHKums NEPEMEHHBIX, QYHKIUH, apryMeHTa (PYHKIIHH;
126. | Cesi3u My BemanHamm. crocoOsI 3aanus GyHKmu. opMymTupoBaTh
DynKis ornpezeneHus: 00JacTu onpeeseHus
¢byHKIMHM, 0051aCTH 3HAaUeHUH (PyHKIUHY,
127. | CBs3u MeXIy BETHUMHAMH. rpaduka QyHKINH, TMHEWHON (YHKIINH,
OyHKIUSA HPSMOI MPONOPIIMOHAIEHOCTH.
128. | CriocoOsI 3a1anus HyHKITUU Buiuucniams 3nauenne GyHKIMH 110 33JAaHHOMY
3Ha4YeHUuIo aprymeHTa. CocTaBiaTh TaOIUILIBI
129. | Crocobs1 saanms dymimn 3HayeHu# QyHkuuu. CTpouTh rpaduk
130. | Crioco6e! 3aarus dyHKIwH ¢byHKuMY, 3an1aHHOM TabnuyHo. [1o rpaduky
(byHKINY, SBISIOUIEHCS MOJIENBIO PEATbHOTO
131. CrniocoOsl 3a1anust GyHKIUU IIpolLecca, ONPENEIATh XapaKTEPUCTUKH ITOTO
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132. I'paduk pynkmm nporiecca. CTpouTh rpaduk TMHEHHOM 5
(YHKIMHU ¥ IPSIMOI MPOITOPIIMOHAIBHOCTH.
133. T'pagux QyHimm OnwuceIBaTh CBOMCTBA 3TUX (DYHKIHIA 3
134. I'paduk dyskmm 4
135. Jluneiinas Qynkius, e€ rpaduku 7
CBOMCTBA
136. Jluneitnas pyukuus, e€ rpadpuxu 4
CBOMCTBa
137. Jluneitnas pyukuus, e€ rpadpuxu 5
CBOMCTBA
138. | Jluneiinas ¢pynkuus, e€ rpaduxu 6
CBOMCTBA
139. | KonTpoJbHas padora Ne 7 no 6
ajaredpe no reme «®yHKIHI»
I'naga 3 Pacnosnasams Ha yepTexax napasieabHble
npsmble.M300pakaTh ¢ MOMOIIBIO JTMHEHKU U
IMapaaueabHbie npsimbie. Cymma
YTOJIbHHKA TapajieIbHbIe
YIJIOB TpeyroJbHuka (16 yacoB)
npsimble. Onucviéams yriibl, 00pa30BaHHBIC
140. | IMapamrenbHbIC IPSIMBIC TIpH MCPCCCHCHIM ABYX MPAMBIX 10
cekyeit. Dopmynuposams: onpeoeneHus.:
141. [Ipu3Haky napajIeIbHOCTH MPAMBIX MapaJUIEIbHBIX MPSAMBIX, PACCTOSTHUS MEXKIY 2
napajuieIbHBIMU TPSIMBIMHU, BHEIITHETO yTJIa
142. | IIpu3HaKky napayuiedbHOCTH IPSIMBIX 8
TPEYTOJIbHUKA, TUTIOTEHY3bI U
143. | CpoiicTBa MapaienbHbIX MPAMBIX KaTeTa;Cce0lcmed: NapajiieNIbHBIX MPSMBIX; 7
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144,

CaolicTBa napajuieIbHBIX MPSAMBIX

145. CBoiicTBa mapajuICIbHBIX TMPSIMBIX
146. CyMMa yriioB TpeyroJibHHKa
147. CyMMa yriioB TpeyroJibHHKa
148. CyMmMa yriioB TpeyrojibHUKa
149. CyMmMa yriioB TpeyroyibHUKa
150. [IpsAMOYTONBHBIN TPEYTOIBHUK
151. | [IpsAMOyTroIBHBIN TPEYTONBHUK
152. | CgoiicTBa IpsIMOYTOJILHOTO
TpeyroJibHUKa
153. | CgoiicTBa NpsIMOYTOJIHHOTO
TpeyroJibHUKa
154. | TloBTOpEHNUE U CUCTEMATH3AIHS
yueOHOro MaTepuasa 1o TemMe
«CyMMa yTJI0B TPEyTOJIbHUKA
155. | KonTpoJabHas padora Ne 3 o

reomerpuu 1o reme «Cymma yriios
TPEYroJbHUKA»

YIJI0B, 00pa30BaHHbIX IIPU MEPECEUEHUN
NapaJUIEIbHBIX IPSAMbIX CEKYIIEH; CyMMBbI
YJIOB TPEYTOJIbHUKA; BHELIHETO yria
TPEYTOJIbHUKA; COOTHOLIEHUN MEXKIY
CTOPOHAMU U yTJlaMU TPEYTOJIbHUKA;
IIPSIMOYTOJIBHOTO TPEYTOJIBHUKA; OCHOBHOE

CBOMCTBO mapalliICJIbHBIX IIPAMbBIX NPUIHAKU.

[apajulIeJIbHOCTH IPSIMBIX, PABEHCTBA
IPAMOYTOJIBHBIX
TPEYroJIbHUKOB,/[OKa3b16amb. TEOPEMBI O
CBOMCTBAX NapaJlJIEIbHBIX IIPSAMBIX, O CYMME
YIJIOB TPEYTOJIBHUKA, O BHEIIHEM YIJIE
TPEYTOJIbHUKA, HEPABEHCTBO TPEYIOJIbHUKA,
TEOPEMBI O CPABHEHUU CTOPOH U YIJIOB
TPEYroJIbHUKA, TEOPEMBI O CBOMCTBAX
IIPSAMOYTOJIBHOTO TPEYTOJIbHUKA, IPU3HAKU
NapajuleIbHbIX MPSAMBIX, PABEHCTBA
IIPSAMOYTOJIBHBIX TPEYTOJIbHUKOB.

Pewams 3agaun Ha BEIYUCIICHUE U
JA0Ka3aTCJIbCTBO

10, 6

10

I'naea 4 CucreMbl JUHEHHBIX
YPaBHEHUil ¢ ABYyMs
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nepeMeHHbIMHU (23 4acoB)

156. YpaBHEHHUsI ¢ IBYyMs ITIEpEMEHHBIMU
157. YpaBHeHHUsI ¢ IBYyMs ITIEpEMEHHBIMU
158. YpaBHeHHUsI ¢ IBYyMs ITIEpEMEHHBIMU
159. | JIuneiiHoe ypaBHEHUE C ABYMS
NEPEMEHHBIMU U €ro rpaduk
160. | JIuneiiHOE ypaBHEHHUE C ABYMS
NIEPEMEHHBIMU U €ro rpaduk
161. | JIuneiiHO€ ypaBHEHHUE C ABYMS
MEPEMEHHBIMH U €T0 rpaduk
162. | Cucremsl ypaBHEHUH ¢ ABYMS
nepeMeHHbIMU. ['paduueckuit meTos
peLIeHHs CUCTEMBI IBYX JINHEHHBIX
YPaBHEHUH C IByMsI IE€PEMEHHBIMU
163. | Cucremsl ypaBHEHUI ¢ ABYyMs
nepeMeHHbIMU. ['paduueckuii meTos
peLIeHHs CUCTEMBI IBYX JINHEHHBIX
YpaBHEHUH C IByMsI T€PEMEHHBIMU
164. | Cucrembl ypaBHEHU ¢ ABYMS

nepeMeHHbIMU. ['paduueckuii meTos
peLIeHUs] CUCTEMBI IBYX JIMHEHHBIX
YpaBHEHUH C JBYMS IEPEMEHHBIMU

IIpuooums npumepol: ypaBHEHUS C ABYMS
[IEPEMEHHBIMU; JIMHEHHOTO YPAaBHEHUSI C
JIBYMsI [IEPEMEHHBIMU; CUCTEMBI JABYX
JIMHEWHBIX YPaBHEHUH C JIBYMSI
[IEPEMEHHBIMU; PEaJIbHbIX NPOLIECCOB, JUIS
KOTOPBIX YpaBHEHUE C JIBYMs IEPEMEHHBIMU
WJIM CUCTEMA YPABHEHUH C IBYMs
[IEPEMEHHBIMHU SIBIISIFOTCSI MATEMaTUYECKUMU
MozaesaMu.OnpenensaTh, ABIAETCA U napa
YHCEeJ PEIIEHUEM JAHHOTO YPAaBHEHHUS C IBYMs
epPEeMEHHBIMU. DOpMYIUPOBAMYb: ONpedeeHUs.:
pEILIEHNs] yPaBHEHUS C IBYMs IEPEMEHHBIMY;
YTO 3HAYUT PELIUTh YPaBHEHHUE C IByMS
NIEPEMEHHBIMU; TpapuKa ypaBHEHUS C IBYyMs
MIEPEMEHHBIMU; JINHEHHOTO YPaBHEHHUS C
JIByMsI [IEPEMEHHBIMU; PEIIEHUS CUCTEMBI
YpaBHEHUH C IBYMS [IEPEMEHHBIMU;CE0LCMEa
YpaBHEHUH C ABYMsI

nepeMeHHbIMU. Onucvliéams: CBONCTBA
rpaduka TMHEHHOTO YpaBHEHHUS B
3aBUCUMOCTH OT 3HaYeHUH K03(pPULIMEHTOB,
rpaduueckuil METOJ| pelIeH s CUCTEMBI IBYX
YpaBHEHUH C ABYMS NIEPEMEHHBIMH, METO/T
MOJICTAHOBKU M METOJ CJIOKEHUS st
pEeIIeHUs] CUCTEMBI ABYX JIMHEHHBIX

10
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165.

CucrteMbl ypaBHEHHH C AByMS
nepeMeHHbIMH. [ paduueckuii MeTos
pELIEHNs CUCTEMBI ABYX JINHEHHBIX
YpaBHEHUH C IByMsl IEPEMEHHBIMU

166. | Pemrenue cucrem JIMHEWHBIX
ypaBHEHUN METOIOM MOACTAHOBKHU
167. | Pemienue cucrem JIMHEWHBIX
YpaBHEHHUN METOIOM IOJICTAHOBKH
168. | Pemrenue cucrem JIMHEWHBIX
YpaBHEHUN METOJOM IOJICTAHOBKH
169. | Pemienue cucrem JIMHEWHBIX
ypaBHEHUN METOJOM CIIOKECHHS
170. | Pemrenue cucrem JIMHEWHBIX
ypaBHEHUN METOJOM CIIOKECHHS
171. | Pemrenme cucrteM TUHEWHBIX
ypaBHEHUN METOJOM CIIOKECHHS
172. | Pemienue cucrem JIMHEWHBIX
ypaBHEHUN METOJOM CIIOKECHHS
173. | Pemenue 3a1a4 ¢ MOMOIIBIO CUCTEM
JIMHEWHBIX YPaBHEHUN
174. | Pemenue 3amad ¢ IOMOIIBIO CHCTEM

JIMHEWHBIX YpaBHEHUN

YpaBHEHUH ¢ JIBYMsI IepeMEeHHBIMU. Cmpouma
rpaduK JIMHEHHOTO YPaBHEHHUS C ABYMS
nepeMeHHbIMU. Permarh cucTemMsbl 1ByX

JIMHEHHBIX YPaBHEHUN C ABYMS IIEPEMEHHBIMMU.

Pewams TexcTOBBIE 3a1a41, B KOTOPBIX
CUCTEMA JBYX JIMHEHHBIX YPAaBHEHUN C ABYMS
IIEPEMEHHBIMU SBIISETCA MAaTEMATUIECKOU
MOJIEJIBIO PEATIBHOIO IIpoLecca, U
MHTEPIPETUPOBATH PE3YJILTAT PEILCHUS
CUCTEMBI
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175.

Pemenne 3ana4 ¢ MOMOIIBIO CUCTEM
JIMHEWHBIX YPaBHEHUN

176. | Pemenue 3amay ¢ IOMOIIBIO CUCTEM
JIMHEWHBIX YPaBHEHUN
177. | Pemenue 3amay ¢ IOMOIIBIO CUCTEM
JIMHEWHBIX YPaBHEHUN
178. | KonTpoJasHasi padora Ne 8 no
ajireope mo reme «CucremMsl
JIMHEHHBIX YPABHEHUII»
I'nasa 4 OKpy:KHOCTb U KPYT. Tloscnamyp, 4TO TaKkoe 3aJaua Ha HOCTPOCHUE;
I'eomerpuueckne nmocrpoenus (16 reomeTpuyeckoe mecto Touek (I'MT).
4acoB) [TpuBoguts npumepsl [ MT.H306pasxcams Ha
PUCYHKaX OKPYKHOCTb U €€ 3JIEMEHTHI;
179. | 'eomeTprueckoe MECTO TOYEK. KACATENBHYIO K OKPYKHOCTH; OKPYIKHOCTb,
OXpyXKHOCTE H KpyT BIINCAHHYIO B TPEYTOJIBHUK, U OKPY>KHOCTB,
180. | 'eomeTpHrueckoe MECTO TOYEK. OIHCAHHYIO 0K01I0 HETo. OMHCEIBATS
OKpPYKHOCTB H KPyT B3aMMHOE PACIIOJIOKEHUE OKPYKHOCTH U
npsaMoil. @opmynuposams:onpeoenenus:
181. | HekoTtophkie CBOWCTBA OKPYKHOCTH. OKPYXHOCTH, Kpyra, UX 3JIEMEHTOB;
KacarenbHast K OKpyKHOCTH KacaTeJbHON K OKPYXHOCTH; OKPYKHOCTH,
_ ONMCAHHOM OKOJIO TPEYTOJIbHUKA, U
182. | HexoTophkie CBOWCTBA OKPYKHOCTH. OKPYKHOCTH, BIHCAHHOI B
KacarenpHast Kk OKpyKHOCTH TPEYTOJIbHUK;CE0UCMBA: CEPENUHHOTO
183. | HekoTophkie cBOWCTBA OKPYIKHOCTH. neprenauKynapa kak I'MT; GuccexTprcsl

KacarenbHas K OKpyKHOCTH

yria kak [ MT; kacaTenbHOM K OKPY>KHOCTH;

69



184.

OnucadHas U BIUCaHHAas
OKPY>KHOCTH TPEYTroJIbHUKA

185. | OnucanHas ¥ BIiCaHHAast
OKPYKHOCTH TPEyTOJIbHUKA

186. | OmucanHas ¥ BIICaHHAast
OKPYKHOCTH TPEyTOJIbHUKA

187. | 3agaum Ha MOCTPOCHHE

188. | 3agaum Ha MOCTpPOCHHE

189. | 3agaum Ha MOCTpPOCHHE

190. | Mertoxa reoMeTpUYECKUX MECT TOUEK
B 3aJla4yax Ha MOCTPOCHHE

191. | Mertoxa reoMeTpUYECKUX MECT TOUEK
B 3aJla4ax Ha MOCTPOCHHE

192. | Metoxa reoMeTpUYecKUX MECT TOUEK
B 3aJla4ax Ha MOCTPOCHHE

193. | IloBTOpEHHE U CHCTEMATH3AIIHS
yueOHOro MaTepuasa

194. | KontpoabHasi padora Ne 4 o

reomerpuu 1o reMe «OKpy,xHOCTb
U Kpyr. I'eomerpuyeckue
MOCTPOCHUA»

JMaMeTpa ¥ XOpAbl; TOUKH [EpeceueHUs
CEpEIUHHBIX NEPIEHINKYJISIPOB CTOPOH
TPEYIroJbHUKA; TOUKH [IEPECCUEHM S
OMCCEKTPUC YIJIOB TPEYTOJIbHUKA; NPUSHAKU
KacaTelIbHOMU, /{oKka3bl6amb. TEOPEMBI O
CepeIMHHOM IEPIIEHAUKYIIIpEe U OHCCeKTpUce
yriia kak ['MT;

0 CBOMCTBaxX KacaTellbHOW; 00 OKPY>KHOCTH,
BIIMCAHHOM B TPEYTOJIbHUK, OMMCAHHOW OKOJIO
TPEYTOJIbHUKA; IIPU3HAKU

KacareJlbHOU. Pewams OCHOBHBIE 3a]1a4M HA
IIOCTPOEHHUE: TIOCTPOCHUE YTIIa, PABHOI'O
JAHHOMY; TIOCTPOEHUE CEPEANHHOIO
NEPIEeHIUKYIISIpa JAHHOTO OTPE3Ka;
IIOCTPOEHHUE NPSIMOM, POXOAAIIEN Yepe3
JAHHYIO TOYKY U NEPIEHANKYJIIPHON JaHHON
HPSMOIf; MOCTpOeHHE OMCCEKTPUCH JTAHHOTO
yTIi1a; TOCTPOEHUE TPEYTOJIBHUKA 10 IBYM
CTOPOHAM U YTIIy MEX]Ly HUMHU; [0 CTOPOHE U
JIBYM IIPUJIEKAIUM K Hel yriiam.Pemars
3aJ]a4M Ha IOCTPOEHUE METOJIOM
I'MT.Cmpoums TpeyronbHUK 110 TPEM
CTOpPOHAM.

Pewame 3a7aun Ha BEIYHCIIEHHE,
JIOKa3aTeIbCTBO U MIOCTPOCHHE

10
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O0o001IeHNEe U CHCTEMATH3 AU
3HAHM YYAIIMXCH M0 reoMeTPUM

3 4aca

195.

[ToBTOpEeHne yueOHOro Marepuaia 3a
Kypc reoMeTpuu 7 Kjiacca

196.

[ToBTOpEeHNe yueOHOro Marepuaia 3a
Kypc reoMeTpuu 7 Kiacca

197.

HToroBasi KOHTpoJIbHASA paboTa
10 reoMeTpuH

O0o01menue u cucTeMaTH3aus
3HAHMH yYalUXCH N0 ajredope

7 yacoB

198.

VYrpaxHeHus sl TOBTOPEHUS Kypca
7 xacca

199.

VYrpaxHeHus sl TOBTOPEHUS Kypca
7 xacca

200.

YrpaxxHeHus 715 TOBTOPEHHUS Kypca
7 xacca

201.

YrpakHeHUs I TOBTOPESHUS Kypca
7 xiacca

202.

HroroBasi kKoHTpoJIbHaAsI padoTa
no ajaredpe
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203. | YopaxxHeHus 17151 TOBTOPEHUS Kypca 1 4
7 Kmacca
204. | YopaxxHeHus 17151 TOBTOPEHUS Kypca 1 6
7 Kmacca
KanenaapHo-teMaTu4eckoe NJiaHUPOBaHUE
MartemaTuka 8 KJjacc,
6 yacoB B Hegea10, Becero 204 gyaca
XapakTepucTHKA OCHOBHBIX BH/I0B LleHHOCTHBI
Ne Coaep:xanue yueO0HOT0 Y4eOHOH JesiTeJIbHOCTH 00y4aroIMnXcs e
n/n MaTepuaia Koa-Bo Jara OPUEHTHPBI
4acoB
no paxkTn
IJIAHY qyecKH
Tnasa 1 56
PanuoHanbHbIE BBIPAKEHUS
1 PanmonaneHbIe TpoOH 1 Pacnosnasams nienvie panoHaIbHBIE 2
5 b 5 1 BBIpaXCHHS, 3
AlMOHAIEHBIC IPOOH JPOOHBIE pallMOHAIEHBIC BRIPAKEHUS,
3 PanuoHansHble 1poou 1 IIPUBOUTH 5 6
MIPUMEPBI TAKUX BBIPAKCHU.
4 OCHOBHOE CBOWCTBO PallMOHAIILHON pOOH 1 Dopmynuposams: 5
5 0 N N 5 1 onpeoenenusl: PallMOHAILHOTO BBIPAKCHHUS, 7
HOBHOE CBOMCTB HOHAJILHON )5 o N
CHOBHOC CBOMICTBO PALIHOHAIBHOM /IPO JIOTTYCTUMBIX 3HAUCHUN TIEPEeMEHHOMH,
6 OCHOBHOE CBOMCTBO PallMOHAILHOM ApoOU 1 TOKRIACCTBEHHO 9
PaBHBIX BBIPAKECHHI, TOKIECTBA,
7 OcHOBHOE CBOMCTBO pallMOHAIBHOM 1po0u 1 8
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XapakTepucTHKa OCHOBHBIX BH/I0B

IleHHOCTHBI

Ne Copepxxanue yueOHOT0O Y4eOHOi1 1esiTeJIbHOCTH 00y4alouXcst e
n/n MarepuaJjia Kou-Bo Hara OpPHMEHTHPbI
4acoB
no dakTu
IJIaHy | 4YecKH
8 CrnoxeHne ¥ BBIYUTAaHHE PALIMOHATIBHBIX 1 PaBHOCHIIBHBIX 6
IpoOelt ¢ 0IMHAKOBBIMHU 3HAMEHATEIISIMH YpaBHEHHI, pallMOHAIIBHOTO YPaBHEHHUS,
CTETICHH C
9 BBoaHas KOHTPO.IbHAsI padoTa 1 HYJICBBIM TT0Ka3aTeJIeM, CTEIICHH C IISITbIM 1
10 | CnokeHue ¥ BHIYMTAHHE PALMOHAIBHBIX 1 OTPHULATEIILHBIM ITOKA3aTCIIEM, CTAaHapPTHOTO 2
npobeii ¢ OIMHAKOBLIMH 3HAMEHATEIISAMH Buaa
qrcia, 00paTHOW MPOMOPIUOHATHLHOCTH;
11 | CnoxxeHue U BBIYUTAHUE PALIMOHATBHBIX 1 c6801icmea.; OCHOBHOE CBOHCTBO 2
npoOelt ¢ 0IMHAKOBBIMHU 3HAMEHATEIISIMH panroHaIBHOMN IpOooH,
CBOWCTBA CTEIICHH C IICTIBIM TI0Ka3aTeleM,
12 CnomeiHHe Y BBIUNTaHUE PALlUOHATIBHBIX 1 ypABHEHHI, 2
npoOeit ¢ OIMHAKOBBIMHU 3HAMEHATEIISIMH
13 CroxeHue ¥ BRIUMTAHUE PAIHOHATBHBIX 1 DyHKIHM Y = K ; 4
npoOeit ¢ pa3HBIMHU 3HAMEHATEISIMU X
npasuna. CIOXEHUs, BRIYUTAHUS,
14 CnomeiHHe Y BBIYMTAHHUE PallMOHAIBHBIX 1 YMHOKEHHS, JITIEHNs IPOOEH, BO3BEICHNS 5
npobeil ¢ pa3sHbIMU 3HAMEHATENSIMU JIPOGH B CTETIEHE;
15 | CnoxeHne ¥ BEMUTAHHUE PAMOHAIBHBIX 1 yerosiue paBeHCTBA Apobu HYIMIO. 6
JPOBEit ¢ pA3HBIMH 3HAMEHATETAMHU Hoxazvieams CBOWCTBA CTETICHU C LIETBIM
1oKa3aTeseM.
16 | CnoxxeHue ¥ BEIYUTAHUE PAIIMOHABHBIX 1 Onucviéamsv TpadUIecKUil METOT PEIICHUS 5
npoOeit ¢ pa3HBIMHU 3HAMEHATEIISIMH YpaBHEHHI C OJJHOM MepeMEeHHOM.
Ilpumensimsb OCHOBHOE CBOMCTBO
17 CnomeiHHe Y BBIYMTAHUE PAllMOHAIBHBIX 1 paLMOHAIBHON ApooH 8
Apobeti ¢ pasHBIMU 3HAMEHATENAMH JUTSL COKpAIIIEHUs U TpeoOpa3oBaHus IpOOeH.
18 | Cio’KeHHE ¥ BHIYMTAHHE PALMOHAIBHBIX 1 [puBoauTE IPOdH K HOBOMY (00IIEMY) 9
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XapakTepucTHKA OCHOBHBIX BU/I0B LleHHOCTHBI
Ne Copepxxanue yueOHOT0O Y4eOHOi1 1esiTeJIbHOCTH 00y4alouXcst e
n/n MarepuaJjia Kou-Bo Hara OpPHMEHTHPbI
4acoB
no dakTu
IJIaHy | 4YecKH
npoOeit ¢ pa3sHBIMHU 3HAMEHATEIISIMH 3HAMEHATEIO.
Haxoauts cymmy, pa3HOCTb, IPOU3BEICHUE
19 CnoxcevHHe Y BbIUUTAHUE PAl[MOHATIBHBIX 1 Y YACTHO® 10
Apobeid ¢ pasHbIMU 3HAMEHATEAMHU npobeil. BBIMOMHATH TOKAECTBEHHbBIE
20 | Konrpoabnas padora Ne 1 mo anre6pe 1 npeodpasoBanys 5 6
1o Teme «OCHOBHOE CBOCTBO PalMOHATIBHBIX BLIDAKCHUH.
panHoHaILHO# Apo6u. Cloxkenue Pewamy ypaBHEeHUs ¢ IEpEMEHHOM B
BLIYMTAHME PAIMOHAJILHBIX IPOobeii» SHaMCHATCIIC
Ipoou.
21 | YMHOXKEHHE U JEIEHUE PAllHOHAIBHbIX 1 Tpumensimp CBOMCTBA CTETICHH C LEIBIM 2
npobeii. Bo3BeneHnue panmoHanbHO#M 1poou MoKa3aTeyieM
B CTETICHb JUIs IpeoOpa30BaHuUs BBIPAKECHUH.
3anucvliéame yricia B CTAHIAPTHOM BUJIE.
22 yMHO}feHHe 1 JICTICHHC paliHOHANIBHRIX 1 Bvinoansams ocTpoeHue U uTeHue rpapuka 3
npoOeit. Bo3Benenue paumoHanbHOM 1podu byHKII@
B CTETICHb K
y — —
23 | YMHOXEHUE U JETICHUE PAIlHOHATBHBIX 1 X 5
npobeii. Bo3BeneHnue panmoHanbHO#M 1poou
B CTETICHb
24 | YMHOXEHUE U JIeTICHUE PAIlMOHATBHBIX 1 4
npobeii. Bo3BeneHnne panmoHanbHOM 1poou
B CTETICHb
25 | YMHOXEHUE U JIeTICHHEe PalliOHATBHBIX 1 1

npoOeii. Bo3BeaeHue pannoHaaIbHON a1poou
B CTCIICHB
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XapakTepucTHKa OCHOBHBIX BH/I0B

IleHHOCTHBI

Ne Copepxxanue yueOHOT0O Y4eOHOi1 1esiTeJIbHOCTH 00y4alouXcst e
n/n MarepuaJjia Kou-Bo Hara OpPHMEHTHPbI
4acoB
no dakTu
IJIaHy | 4YecKH

26 | ToxnecTBeHHbIE TPeoOpa3oBaHuUs 1 7
palMOHAIBHBIX BBIPAKEHUH

27 | ToxxaecTBeHHBIC TPEOOpPa30BaHUS 1 8
palMOHATBHBIX BBIPAKESHUH

28 | ToxnmecTBeHHBIE TPe0Opa30BaHUS 1 10
palMOHAIIBHBIX BBIPAKECHUH

29 | ToxaecTBeHHBIC TPEOOPa30BaAHMS 1 9
palMoOHATBHBIX BBIPAKECHUH

30 ToxaecTBeHHBIE TIPe0Opa3OBaHUs 1 6
palMOHAIBHBIX BBIPAXKEHUHN

31 | ToxnecTBeHHbIe peoOpa3oBaHus 1 8
palMOHAEHBIX BBIPAKEHUH

32 | ToxnecTBeHHbIE TpeoOpa3oBaHuUs 1 2
palMOHAIBHBIX BBIPAXKEHUH

33 | ToxnecTBeHHbIE TpeoOpa3oBaHus 1 1
paIMOHATBHBIX BEIPAKECHUH

34 | ToxnmecTBeHHBIE TPeoOpa3oBaHuUs 1 4
palMOHATIBHBIX BBIPAXKEHUH

35 | ToxnecTBeHHbIE TpeoOpa3oBaHus 1 5

panrOHAJIBHBIX BBIpa)KCHI/Iﬁ
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XapakTepucTHKA OCHOBHBIX BU/I0B LleHHOCTHBI
Ne Copepxxanue yueOHOT0O Y4eOHOi1 1esiTeJIbHOCTH 00y4alouXcst e
n/n MarepuaJjia Kou-Bo Hara OpPHMEHTHPbI
4acoB
no dakTu
IJIaHy | 4YecKH

36 | KonTpoabHasi padora Ne 2 no anredpe 1 6
1o TeMe «YMHOKeHHe U JieJIeHHue
pPauMoHAJBLHBIX APO0eii.
ToxaecTBeHHbIE IPe0Opa30BaHUA
PALMOHAJILHBIX BbIPajKeHUID»

37 | PaBHOCMIBHBIC ypaBHEHHA. ParioHansHbIe 1 2
YpaBHEHHUS

38 PaBHOCHIIbHBIE yYpaBHEeHHs. PaninoHanbHbIe 1 4
ypaBHEHHS

39 | PaBHOCHBbHBIE ypaBHEHHS. ParoHansHbIe 1 5)
YpaBHEHHS

40 | PaBHOCHIBbHBIE ypaBHEHU. PalnoHanbHble 1 7
ypaBHEHHS

41 | CreneHs C LEIbIM OTPULIATENBHBIM 1 8
nokasaresieM

42 | CreneHb ¢ 1eJbIM OTPHLIATEIEHBIM 1 4
nokazaresem

43 | CreneHb C EIBIM OTPUIATEILHBIM 1 2
nokasaresieM

44 | CreneHb ¢ 1eJIbIM OTPULIATEIEHBIM 1 1

IIoOKa3aTcjieM
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XapakTepucTHKA OCHOBHBIX BU/I0B LleHHOCTHBI
Ne Copepxxanue yueOHOT0O Y4eOHOi1 1esiTeJIbHOCTH 00y4alouXcst e
n/n MarepuaJjia Kou-Bo Hara OpPHMEHTHPbI
JacoB
no dakTu
IJIAHY YecKHU
45 | CreneHsb ¢ 1EIbIM OTPUIIATEIIbHBIM 1 3
[oKa3aTejieM
46 CBOMCTBA CTEIEHHU C IIENBIM ITOKAa3aTeIEM 1 5
47 CBOMCTBA CTEIIEHHU C IIENBIM ITOKA3aTeIEM 1 6
48 CBOMCTBA CTEIEHHU C IIENBIM ITOKAa3aTeIEM 1 8
49 CBOMCTBA CTEIEHHU C IIENBIM ITOKA3aTeIEM 1 9
50 CBOMCTBA CTEIIEHHU C IIENBIM ITOKA3aTeIEM 1 10
51 CBOMCTBA CTEIEHHU C I[ENBIM ITOKAa3aTeIEM 1 2
52 k 1 1
DOyHKIUA Y =—
X
u e€ rpapuk
k
53 OyHKIMA Yy =— 1 2
X
u e€ rpadux
k
>4 OyHKIMSA y = — 1 4
X
u e€ rpadux
55 1 5

OyHKIMA y = k
X

u e€ rpadux
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XapakTepucTHKA OCHOBHBIX BU/I0B LleHHOCTHBI
Ne Copepxxanue yueOHOT0O Y4eOHOi1 1esiTeJIbHOCTH 00y4alouXcst e
n/n MarepuaJjia Kou-Bo Hara OpPHMEHTHPbI
4acoB
no dakTu
IJIaHy | 4YecKH
56 | KonrpoJusHas padora Ne 3 no ajaredpe 1 6
1o teme «PannonajabHble ypaBHEHHS.
CreneHb ¢ 1eJIBIM OTPHIATEILHBIM
nokasatejineM. ®ynkuusi y= K/ X u eé
rpagux»
I'naga 1 29
YeTbIpéxyrobHUKH
57 YeThIpEXYToJIbHUK U €0 DJIEMEHTBI 1 Tloscuamyp, 9TO TaKOE YETHIPEXYTONBHUK. 4
. OnuceIBaTh AIEMEHTHI YETHIPEXYTOIBHUKA.
58 'eTHIPEXYTOILHIK H €10 JIEMEHTHI 1 Pacnosznaeéams BBIYKIIbIC M HEBBITYKITbIC 5
59 [Mapamnenorpamm. CBoiicTBa 1 UCTBIPEX YT OJIbHIKH. 3
MapaTeNorpamMma H306p?ofcamb Y HaXxOJMTh HA PUCYHKaX
YeTHIPEXYTOJILHUKY Pa3HBIX BUJOB H UX
60 [Tapamnenorpamm. CBoiicTBa 1 HJIEMEHTHI. 7
napajiesiorpaMmma Dopmynuposams.
onpedeierus: APAILICIIOrPaMMa, BBICOTBI
61 Hpwsnaku napajienorpamma 1 napajieiorpaMMa; IpsIMOyTOJIbHHKa, poMOa, 9
62 TIpu3HaKky mapasienorpaMmma 1 KBaJIpaTa; CpeHer JTMHUH TPEYTONbHIKA; )
Tpareuu, BEICOTHI TPAIEH, CPETHEH
63 [TpstmoyTonbHUK 1 JIMHKY TPANELUK; [EHTPAIBHOIO yria 10
64 T — 1 OKPY>KHOCTH, BIIUCAHHOTO YIJIa OKPY>KHOCTH; 1
BITMCAHHOTO W OITMCAHHOTO
65 Pom6 1 YeThIPEXYTONBHUKA; 2
ceolcmea: apajienorpaMmma,
66 Pom6 1 4
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XapakTepucTHKA OCHOBHBIX BU/I0B LleHHOCTHBI
Ne Copepxxanue yueOHOT0O Y4eOHOi1 1esiTeJIbHOCTH 00y4alouXcst e
n/n MarepuaJjia Kou-Bo Hara OpPHMEHTHPbI
4acoB
no dakTu
IJIaHy | 4YecKH
67 KBanpar 1 NpSAMOYTOJIbHUKA, poMOa, KBajiparta, CpeIHuX 3
68 K 6 ; 1 JMHUN TPEYroJbHUKA U Tpareluy, 6
(1)
OHTPO/ILHas padora Ne 1 mo BITMCAHHOTO yTJIa, BIUCAHHOTO U OMHUCAHHOTO
reomerpuu 1o teme «Ilapaniesorpamm 4ETBIPEXYTONBHHIKA;
H €T0 BHALD NpU3HaKU: TTAPAILIETOTPaMMa,
69 CpeHsst TMHKS TPeyrobHUKA 1 IpSMOYTOJIbHUKA, p"OM6a, BIIMCAHHOTO U 5
OTHMCAaHHOTO YeTHIPEXYTOIbHUKA.
70 Tpanerus 1 Hoxasvieamb: TEOPEMBI O CyMME YTJIOB 6
4eTBIPEXYTOIBHIKA, O TPATYyCHOU Mepe
71 Tpaneuus 1 s 6
BIIMCAHHOTO yTJjla, O CBOMCTBAX U MpPU3HAKaX
72 Tpanewus 1 napajieiorpaMMa, psiMOyToJbHUKA, poM0a, 8
BIIMCAHHOT'O U OIMCAHHOTO
73 Tpamnenus 1 YeTHIPEXYTOILHHKA. 7
IIpumensamo n3ydeHHbIE ONPEIETCHUS
74 IleHTpanbHbIE U BIMCAHHBIE YTJIbI 1 o Y P ’ 9
CBOWCTBA M MIPHU3HAKH K PEIICHUIO 33124
75 IleHTpanbHbIE U BIMCAHHBIC YTJIbI 1 4
76 OnucaHHas ¥ BIUCAaHHAs OKPY>KHOCTH 1 6
YeThIPEXYTOIbHUKA
77 OnucanHast 1 BIUCAaHHAs OKPY>KHOCTH 1 3
YETBIPEXYTOJIbHUKA
78 KonTtpoJsbHasi paora Ne 2 no 1 6

reomerpuu no reme «CpeaHssi JMHUS
TpeyroJibHuka. Tpaneuusi. Bnucanusie
H ONMCAHHBIE YeThIPeXyr0JIbHUKI)
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XapakTepucTHKA OCHOBHBIX BU/I0B LleHHOCTHBI
Ne Copepxxanue yueOHOT0O Y4eOHOi1 1esiTeJIbHOCTH 00y4alouXcst e
n/n MarepuaJjia Kou-Bo Hara OpPHMEHTHPbI
4acoB
no dakTu
IJIaHy | 4YecKH
I'naea 2 30 5
KBagparnbie kopHH.
JeiicTBUTEIbHBIE YHCJIA
79 | Odynknua y = x? 1 Onucvieams: TOHITHE MHOXKECTBA, dJIEMEHTa 7
u e€ rpapuk MHOX€ECTBA, CIIOCOOBI 33/1aHUSI MHOYKECTB;
. MHOECTBO
80 CDy'I_{KHH’I y=x 1 HaTypaJbHBIX YHCEN, MHOXKECTBO LIEIBIX 4
u e€ rpadux amcen,
81 | dymximsy = X2 1 MHOY€ECTBO pallMOHAJIbHBIX YHCET, 2
1 e rpaduk MHOKECTBO
JIeMCTBUTENBHBIX YUCET U CBSA3U MEXKIY
82 | KeaapaTHble kopHH. ApudMETHIECKHH 1 STHMH YUCIIOBBIME MHOYKECTBAMH; CBSA3b 1
KBaJ[paTHBIN KOPEHb MEXTy OECKOHEUHBIMU
- JNECATUIHBIMH JPOOSMHU B PalMOHAIHHBIMH,
83 KBaI[paTHBIf: KOpHHU. ApU(pMETHUECKUI 1 MPPAIHOHATHHBIMH THCTAMH. 3
KBA/IpaTHBIM KOPCHE Pacnosznaéams panoHambHBIE U
84 | KagpaTHble KOpHH. ApudMeTHUECKUI 1 HppaluOHAIbHBIC 8
KBaJpaTHBIA KOPEHb yucna. [I[puBoauTe NpuMepsl paliMOHAIBHBIX
qucen u
85 | KsagpaTtabie kopHH. ApudMeTHuecKui 1 UPPalMOHATBLHBIX YHCE]L. 9
KBaJ[paTHBIN KOPEHb 3anucvieams ¢ TOMOIIBIO POPMYIT CBOWCTBA
- necTBuit
86 CaotlicTBa apu(PMETUYECKOTO KBAIPATHOTO 1 ¢ NeHCTBITE bHBIMH YHCIAMIL. 10
KOpHA Dopmynuposamo:
87 | CaoiicTBa apup)METHIECKOTO KBaJPATHOTO 1 onpedejienus: KBaAPATHOrO KOPHS U3 YHCIIa, 1

KOPHSI

apru(METHUECKOTO KBaPaTHOTO KOPHS U3
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XapakTepucTHKA OCHOBHBIX BU/I0B LleHHOCTHBI
Ne Copepxxanue yueOHOT0O Y4eOHOi1 1esiTeJIbHOCTH 00y4alouXcst e
n/n MarepuaJjia Kou-Bo Hara OpPHMEHTHPbI
4acoB
no dakTu
IJIaHy | 4YecKH
88 | CroiicTBa apu(pMeTH4IeCKOro KBaJApaTHOTO 1 qrca, 2
KOpHs PaBHBIX MHOXECTB, IOJMHOKECTBA,
N nepeceueHust
89 CBoiicTBa apu(PMETHIECKOTO KBAAPATHOT'O 1 MHOKECTB, 0GHETMHEHHS MHOKECTB; 3
KopHi ceoticmea. GpyHKIMH Y = X2,
90 | CaoiicTBa apu()METHIECKOTO KBAIPATHOIO 1 apuQmeTHieckoro 5
KOpHA KBaJpaTHOTO KOpHS, pyHKIMH Y = \/; .
91 | TowmecTBenHBIC MpeOGPasoBaHHs 1 Jloka3bIBaTh CBOICTBA apu(hMETHUECKOTO 7
BBIPAKEHUH, COJEpKAINX KBapaTHbIC KBa/IpaTHOTO
KOpHIH KOPHSI.
Cmpoums rpaduxu GyHKIMHA Y = X°u Y = \/; .
92 | ToxnecTBeHHbIe TpeoOpa3oBaHuUs 1 6
e — Ipumensimo IOHATHE apUPMETUIECKOTO
KOpHE KBaJ[paTHOTO §
KOpPHS JJIs1 BBIYMCIICHUS 3HaUeHU I
93 | ToxnecTBeHHbIE TpeoOpa3oBaHuUs 1 BBIPKCHHUH. 5
BBIPAKEHHM, COAEP/KAIUX KBAIPAaTHBIE Ynpowame BeIpaxeHus1, CoaepxKalye
KOPHH apru(MeTHIeCKue KBaIpaTHbIE KOPHU.
Pemats
94 TO)KIIGCTBCUHHBIG npeoOpa3oBaHus 1 ypasHeHust. CpaBHUBATD 3HAYCHHS 8
BBIPQKEHUH, COMIEpKAINX KBaJpaTHBIE BBIP@KEHHUIA.
KOpHH BrinonusaTe npeodpazoBaHue BhIpa)KEHUN C
95 | Toxnectaennsie mpeoGpasopanms 1 PUMEHEHHEM BBIHECEHUS] MHOXKHTES 13- 9
BBIPQKEHUH, COJIEpKAINX KBaJpaTHBIE TOZL 3HAKA
KOpHH KOPHS1, BHECEHUS] MHOXKUTEIS IO 3HAK
KOPHSI.
96 | ToxnecTBeHHBIE TPEOOPA3OBAHUS 1 BhImonHATE 0cBOOOKICHHE OT 3
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XapakTepucTHKA OCHOBHBIX BU/I0B LleHHOCTHBI
Ne Copepxxanue yueOHOT0O Y4eOHOi1 1esiTeJIbHOCTH 00y4alouXcst e
n/n MarepuaJjia Kou-Bo Hara OpPHMEHTHPbI
4acoB
no dakTu
IJIaHy | 4YecKH
BBIPa)KEHUH, COJEpKAINX KBapaTHbIC UPPaMOHAILHOCTH B
KOpHHU 3HaMeHaTesne JpoOH, aHaIU3 COOTHOLICHHM
o7 | T 6 I Beed 4
OKACCTBCHHBIC HIPCOOPAOBAHNA YHCIOBBIMUA MHOKECTBAMU U MX AJIEMEHTaMU
BBIPAKEHUH, COJEpKAINX KBaJpaTHbIC
KOpHHU
98 OyHkyg Y = \/; 1 5
u e€ rpapuk
9 Oyuknus Y = \/; 1 6
u e€ rpapuk
100 Oyukiusa Y = \/; 1 /
u e€ rpadux
101 | KonTpoJubHasi padota Ne 4 o aaredpe 1 6
no teme «KBagpaTHbie KOpHI»
102 [IpencraBnenue nanHbix. OnucarenbHast 1 6
CTaTUCTHKA
103 Cryuaiinas naMeHunBocTb. CpenHue 1 8
YHCIIOBOTO Habopa
104 Crnyuaiinbie coObiTusi. BepositHOoCTH 1 1 9

YaCTOThI
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XapakTepucTHKA OCHOBHBIX BU/I0B LleHHOCTHBI
Ne Conep:xanue yueOHOT0O yueOHOM esiTeJIbHOCTH 00y4arommnXxcs e
n/n MarepuaJjia Kou-Bo Hara OpPHMEHTHPbI
4acoB
no dakTu
IUIAHY | YeCKH
105 Krnaccudeckue Moienu Teopun 1 3
BEPOSATHOCTEH: MOHETA U UTpaTbHAs
KOCTb. OTKJIOHEHUS
106 Jucnepcust 4rciioBoro Hadopa. 1 4
CraHgapTHOE OTKJIOHEHUE YHUCIIOBOTO
Habopa. Jlmarpammbl paccenuBaHus
107 MHO0XeCTBO, MOAMHOXKECTBO. Orepanuu 1 5
HaJ MHOXKECTBaMU: 00BbEIMHEHHE,
nepecedeHue, JOMOJTHCHNE
108 CaoiicTBa onepauuii HaJl MHO)KECTBaMHU: 1 2
MEPEMECTUTENBHOE, COUETATENbHOE,
pacnpeaenuTeNbHOe, BKIIOYCHUS
109 I'paduueckoe npeacTaBieHre MHOXKECTB 1 6
110 OnemeHTapHble coObITHs. CitydaiiHble
coObITHs. braronpusTcTByronme
3JIeMEHTapHbBIE COOBITHS. BeposTHOCTH
COOBITHIA
111 OnBbITHI ¢ paBHOBO3MOXHBIMHU

OJIEMCHTApPHBIMU COOBITUSAMU.
Crnyqaitasiii BeIOOp. [IpakTuueckas
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XapakTepucTHKA OCHOBHBIX BU/I0B LleHHOCTHBI
Ne Copepxxanue yueOHOT0O Y4eOHOi1 1esiTeJIbHOCTH 00y4alouXcst e
n/n MaTepHaJia Koxa-Bo Mara OPHEHTHPBI
4acoB
no dakTu
IJIaHy | 4YecKH

pabota "OnbIThl C pABHOBO3MOKHBIMU

DJIEMEHTAPHBIMU COOBITUAMU"
112 HepeBo. CBoiicTBa aepeBa:

€/IMHCTBEHHOCTb IIyTH, CYILIECTBOBAaHHUE

BUCSIYEH BEPIIMHBI, CBSA3b MEXKY YHCIOM

BEPIINH U YUCTIOM pEOep
113 [TpaBuiIO YMHOKEHUS.

[TpoTHBONONIOXKHOE COOBITHE
114 Huarpamma Diinepa. O0beMHEHNE U

nepecedeHne cooObITHi
115 HecoBmectnbie coObiTus. Dopmyria

CJIO’KEHHUSI BEPOSTHOCTEN
116 [IpaBuii0 yMHOXEHUS BEPOATHOCTEMN.

YcioBHast BeposiTHOCTh. HezaBucumplie

cOOBITHS
117 [IpencraBnenue ciaydaitHOTO

IKCIIEPUMEHTA B BUJIC JepeBa
118 KonTpoJubnasi paéora no reme "

Cratucruka. MHoxkecTBa. CiiyqaiiHble
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XapakTepucTHKA OCHOBHBIX BU/I0B LleHHOCTHBI
Ne Copepxxanue yueOHOT0O Y4eOHOi1 1esiTeJIbHOCTH 00y4alouXcst e
n/n MarepuaJjia Kou-Bo Hara OpPHMEHTHPbI
4acoB
no dakTu
IJIaHy | 4YecKH
coObITHs. BepositHocTh. I'padbr"
I'nasa 2 16
IHogo6ue TpeyroJbHUKOB
119 | Teopema @aneca. Teopema o 1 3
HPOTMOPIMOHATBHBIX OTPE3KaxX
120 | Teopema daneca. Teopema o 1 4
IPONIOPIIMOHATIBHBIX OTPE3KaX
121 | Teopema @aneca. Teopema o 1 ) 1
IPONOPLHMOHATBHBIX OTPE3KaX Popayruposams.
onpeoeneHue NTOJOOHBIX TPEYTOJIbHUKOB;
122 | Teopema daneca. Teopema o 1 ceoticmea: MeINaH TPEYTOJIbHUKA, 2
IPOTIOPIIMOHATIBHBIX OTPe3Kax OUCCEKTPUCHI TPEYTOJIbHHKA,
HepeceKaroInuXxcs Xopl, KacaTelnbHOM
123 | Teopema ®aneca. Teopema o 1 U ceKylLei; 5
[POTIOPIMOHATIBHBIX OTPE3Kax npuszHaxu To100Ks TPEYroJbHUKOB.
124 | Teopema ®aneca. Teopema o 1 Hoxaseieams! 6
HPOTIOPIHOHATBHEIX OTPE3KaX meopemul: CDEUICf:El, 0 MIPONOPIIMOHATBHBIX
OTpe3Kax, O CBOMCTBAX Me/INaH
125 | IlomoOHBIE TPEYTOIEHUKA 1 TPEYTOJIbHUKA, OUCCEKTPHUCHI TPEYTOJIbHUKA; 8
cBolicmea: IEPeceKaroINXCs XOP/I,
126 | [epBsIii mpU3HAK TO00US TPEYTOJIBHUKOB 1 KacaTeTbHOM M CeKyIIeit; 9
127 | [epBoIii TpU3HAK TO00US TPEYTOJIBHUKOB 1 npusHaKu MO00Ns TPEYrOTbHUKOB. 10
Ilpumensims U3y4eHHBIE OIPEICIICHUS,
128 | IlepBblit mpu3HAK MOAOOHS TPEYTOIHLHUKOB 1 CBOICTBa U MPU3HAKU K PEIICHUIO 3314 2
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XapakTepucTHKA OCHOBHBIX BU/I0B LleHHOCTHBI
Ne Copepxxanue yueOHOT0O Y4eOHOi1 1esiTeJIbHOCTH 00y4alouXcst e
n/n MarepuaJjia Kou-Bo Hara OpPHMEHTHPbI
4acoB
no dakTu
IJIaHy | 4YecKH

129 | IlepBblit mpu3HAK NOAOOHS TPEYTOJILHUKOB 1 1
130 | IlepBslit mpu3HAK NOJOOHS TPEYTOJIBHUKOB 1 3
131 | Bropoii u TpeTHii mpu3HaKH M0100us 1 4

TPEYroJbHUKOB
132 | Bropoii u TpeTHii Mpu3HAKK MOA00uS 1 5

TPEYTOJILHUKOB
133 | Bropoii u TpeTuii mpu3HaKu Mo 100U 1 7

TPEYTOJIbHUKOB
134 | KonTpoabHas padora Ne 3 no 1 6

reomerpum 1o reme «Teopema PaJteca.

IHoxo0me TpeyroJibHUKOB

I'nasa 3 36
KBagparHble ypaBHeHUsA

135 | KBanmpartusie ypaBHeHus1. Pemenne 1 Pacnoznasams n TpUBOIUTH IPUMEPHI 4

HETOJIHBIX KBAJ[PAaTHBIX YpaBHEHUN KBaJIpaTHBIX
136, | © P 1 YpaBHEHHI Pa3IMIHBIX BUIOB (ITOJTHBIX, 6

. | Keanparnbie ypasnenus. Pewenne HEIIOIHEIX,
HCTOHBIX KBA/IPATHBIX ypABHCHHUH MPUBEAEHHBIX ), KBAJPATHBIX TPEXUIICHOB.
Onucviéams B 001IEM BUJE PELICHHUE

137. | Keagparusle ypaBHenus. Pemenue 1 HCTIOJTHBIX 3

HEIOJIHBIX KBA/IPATHBIX YPaBHEHUI

KBaJIpaTHBIX YPAaBHEHUH.
Dopmynuposams.:
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n/n

Copepxxanue yueOHOT0O
MaTepHaja

Koa-Bo
4yacoB

XapakTepucTHKAa OCHOBHBIX BH/I0B
Y4eOHOi1 1esiTeJIbHOCTH 00y4alouXcst

Jara

no dakTu
IVIAHY | YeCKH

IleHHOCTHBI
e
OPHEHTHPBI

138.

KBazgparusle ypaBHeHus. Penenue
HEIOJIHBIX KBaJPATHBIX yPaBHEHUN

139.

®opmyJsia KOpHEN KBaJIpaTHOIO YpaBHEHUS

140.

®opmysia KOpHEH KBaJIpaTHOIO ypaBHEHUS

141.

®opmysia KOpHEH KBaJIpaTHOIO ypaBHEHUS

142.

®opmysia KOpHEH KBaJIpaTHOIO ypaBHEHUS

143.

dopmysia KOpHEH KBaJIpaTHOIO ypaBHEHUS

144.

Teopema Buera

145.

Teopema Buera

onpeodesieHusi: ypaBHEHUs I1€PBO CTEIICHH,
KBaJIpaTHOI'O YPAaBHEHUS; KBaIPaTHOIO
TpEXWICHA,

JUCKPUMHHAHTA KBaJIpaTHOI'O YPAaBHEHUS U
KBaJIpaTHOI'O TPEXUJIEHa, KOPHS KBAaIPATHOTO

TpExuieHa; OUKBaJIPaTHOIO ypaBHEHHUS;
c60licmea KBaJpaTHOrO TPEXUIICHA;
meopemy Bueta u 06paTHyIO eii Teopemy.
3anucvieamsv 1 10Ka3bIBaTh (GOPMYITY KOpHEH
KBaJIpaTHOrO ypaBHeHus. Mccnenosars
KOJIMYECTBO
KOpHEW KBaJIpaTHOTO ypPaBHEHUS B
3aBHCUMOCTH OT
3HaKa ero JUCKPUMHUHAHTA.
okazvieame meopemsi: Buera (npsmyto u
00paTHy10),

0 PA3JI0KEHUH KBAJIPATHOIO TPEXUIECHA HA
MHOJKHTENH, O CBOMCTBE KBaPATHOTO
TpEXWIEHA C
OTPULIATENIBHBIM TUCKPUMUHAHTOM.
Onucwvieams Ha IpUMEpPax METOJI 3aMEHBI
MepEMEHHOMN
JUISl pEIIEHUs] yPaBHEHUM.

Haxooums xOpHU KBaJIpaTHBIX YpaBHEHUN
pa3IMYHbIX

BU0B. [IpumensaTs Teopemy Buera u

10
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XapakTepucTHKA OCHOBHBIX BU/I0B LleHHOCTHBI
Ne Copepxxanue yueOHOT0O Y4eOHOi1 1esiTeJIbHOCTH 00y4alouXcst e
n/n MarepuaJjia Kou-Bo Hara OpPHMEHTHPbI
4acoB
no dakTu
IVIAHY | 4YeCKH
oOpatHyto el
TeopeMy. BbINOIHAT pasiiokeHue
6. | T B 1 KBaJIpaTHOI'O 1
- | 1 eopeMa bueta TpéxuwieHa Ha MHOXKUTenU. HaxonuTe kopHH
YpaBHEHUM, KOTOPbIE CBOAATCA K
KBaJJPaTHBIM.
147. | Teopema Buera 1 MaTEMaTH1ECKUMU MOIEIAMH PEAIbHBIX 3
CUTYyaLH
148. | Teopema Buera 1 2
149. | KontpoabHasi padota Ne 5 no anredpe 1 6
no reme «KBagpaTHbie ypaBHeHHUS.
Teopema Buera»
150. | KBagpaTHblil TpéXuiieH 1 5
151. | KBagpaTHblil TpEXuiieH 1 2
152. | KBagpaTHblit TpEXUIIeH 1 4
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XapakTepucTHKa OCHOBHBIX BH/I0B

IleHHOCTHBI

Ne Copepxxanue yueOHOT0O Y4eOHOi1 1esiTeJIbHOCTH 00y4alouXcst e
n/n MarepuaJjia Kou-Bo Hara OpPHMEHTHPbI
4acoB
no dakTu
IVIAHY | 4YeCKH
153. | KBagpaTHblil TpEXUiieH 1 3
154. | KBagpaTHblii TpEXuiieH 1 1
155. | Pewienue ypaBHEHUI, CBOASIILIUXCS K 1 5)
KBaJIpaTHbIM YpaBHEHUAM
156. | Pemenue ypaBHEHHIA, CBOIIIINXCS K 1 6
KBaJIpaTHbIM YpaBHEHUSIM
157. | Pemenue ypaBHEHU, CBOASAIINXCS K 1 8
KBaJIpaTHbIM YpaBHEHUSAM
158. | Pemenue ypaBHEHWMIA, CBOIIIINXCS K 1 7
KBaJIpaTHbIM YpaBHEHUSIM
159. | Pemenue ypaBHEHHIA, CBOIIIINAXCS K 1 9

KBaJPaTHBIM ypaBHEHUSAM
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XapakTepucTHKA OCHOBHBIX BU/I0B LleHHOCTHBI
Ne Copepxxanue yueOHOT0O Y4eOHOi1 1esiTeJIbHOCTH 00y4alouXcst e
n/n MarepuaJjia Kou-Bo Hara OpPHMEHTHPbI
4acoB
no dakTu
IJIaHy | 4YecKH
160. | Pemenue ypaBHEHH, CBOJISIIUXCS K 1 8
KBaJJpaTHBIM YPABHEHUSAM
161. | Pemenue ypaBHEHHIA, CBOISIIMXCS K 1 10
KBaJJpaTHBIM YPaBHEHUSAM
162. | PanroHanbHbIe YpaBHEHUS KaK 1 3
MaTeMaTHYeCKUe MOJIEIH PeaIbHbIX
CUTYyalHi
163. | PanroHabHbIe YpaBHEHHUS KaK 1 2
MaTeMaTHYeCKUE MOJIETH PeaIbHbIX
CUTYyalHil
164. | PanoHabHBIC YpaBHEHHUS KaK 1 4
MaTeMaTHYECKUE MOJIETH PeaIbHbIX
CUTYyalHil
165. | PanonansHbIe YpaBHEHUS KaK 1 5)
MaTeMaTHYECKUE MOJIETH PeabHbIX
CUTYyalHil
166. | PanrioHabHBIC YpaBHEHHUS KaK 1 6
MaTeMaTHYECKUE MOJIETH PeabHbIX
cUTyauuu
167. | PanroHanbHbIe YpaBHEHHUS KaK 1 8
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n/n

Copepxxanue yueOHOT0O
MaTepHaja

Koa-Bo
4yacoB

XapakTepucTHKAa OCHOBHBIX BH/I0B
Y4eOHOi1 1esiTeJIbHOCTH 00y4alouXcst

Jara

no dakTu
IVIAHY | YeCKH

IleHHOCTHBI
e
OPHEHTHPBI

MaTeMaTU4YeCKHE MOJIEIH peaJbHbIX
CUTYyalHi

168.

PanmonaneHbie ypaBHEHUS KaK
MaTEeMaTUYECKHE MOJIETH PeabHbIX
CUTYyalHi

169.

PanmonaneHbie ypaBHEHUS KaK
MaTeMaTUYECKHE MOJIEIH PeabHbIX
CUTyalHi

170.

KonTtpoubsnasi pabora Ne 6 no anredpe
1o teme «KBaapaTHbIil TPEXUJIEH.
Pemienne ypaBHeHui, CBOAAUXCH K
KBa/IpaTHbIM ypaBHeHusIM. Pemienue
3a/1a4 ¢ MOMOIIBIO PALIHOHATbHBIX
YPaBHEHHI»

TI'nasa 3
Petienne npsiMmoyroJibHbIX
TPeyrojbHUKOB

14

171.

Metpuueckrue COOTHOIIEHUS
B IIPSIMOYT'OJIbHOM TPEYTOJIBHUKE

172.

Teopema [Iudaropa

Dopmynuposamy:

onpedenenus: CUHyca, KOCUHYyCa, TAHTeHCa,
KOTaHT€HCa OCTPOro yria NpsiMOyTrojibHOTO
TPEYTOIHLHUKA;

c60ticmea: BhIPAXKAIOUINE METPUUECKHE
COOTHOIIEHUS B MPSMOYTOJIHHOM
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XapakTepucTHKa OCHOBHBIX BH/I0B

IleHHOCTHBI

Ne Copepxxanue yueOHOT0O Y4eOHOi1 1esiTeJIbHOCTH 00y4alouXcst e
n/n MarepuaJjia Kou-Bo Hara OpPHMEHTHPbI
4acoB
no dakTu
IJIaHy | 4YecKH
173. | Teopema IIudaropa 1 TPEYrOJIbHUKE U COOTHOLIEHUS MEXAY 8
CTOPOHAMH U 3HAUYEHUSAMHU
TPUTOHOMETPHUYECKUX (PYHKIUH B
HIPSMOYTOJIBHOM TPEYTOJIbHUKE.
174. | Teopema ITugaropa 1 3anucvliéams TPUrOHOMETPUUECKHE 2
(bopMyJIbl, BEIPAXKAIOIIUE CBSI3b MEXKIY
TPUTOHOMETPUYECKIUMH (DYHKIIHSIMU OTHOTO
175. | Teopema ITudaropa 1 1 TOT'0 3KE OCTpOro yria. 1
Pewams npsiMoyTronbHbIE TPEYTOJIBHUKH.
Ioxa3zvieamo.
meopemy 0 METPUUYECKUX COOTHOIICHUSX B
176. | Teopema IIudaropa 1 IIPSAAMOYTOJIBHOM TPEYTOJIbHUKE, TEOPEMY 4
[Tugaropa;
@opmynel, CBA3BIBAIOIINE CUHYC, KOCUHYC,
TaHT'€HC, KOTAaHT'€HC OJTHOTO U TOTO e
177. | KoutpoabHas padora Ne 4 o 1 0CTPOTo YT, 6
reomerpuu 1o reme «Merpuyeckue Bv1600ums 0CHOBHOE TPUTOHOMETPUUECKOE
COOTHOIMICHMS B IPAMOYT0JILHOM TOKJIECTBO U 3HAYEHMS CHHYCA, KOCUHYCA,
Tpeyroabuuke. Teopema Ingaropa» TaHTe€HCa M KOoTaHrenca s yrioB 30°, 45°,
178. | Tpuronomerpuueckue GyHKIHUU OCTPOTO 1 60°. 2
yIJIa IPSAMOYTONBHOTO TPEYTOIbHUKA IIpumensamo U3ydeHHBbIE ONpPEAEIECHUS,
TeopeMbl U (POPMYJIBI K PELLIEHUIO 3a]1a4
179. | Tpuronomerpuueckue GyHKIUU OCTPOTO 1 4

yria npsMOYTOJIbHOTO TPEYTOJIbHUKA
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XapakTepucTHKA OCHOBHBIX BU/I0B LleHHOCTHBI
Ne Copepxxanue yueOHOT0O Y4eOHOi1 1esiTeJIbHOCTH 00y4alouXcst e
n/n MarepuaJjia Kou-Bo Hara OpPHMEHTHPbI
4acoB
no dakTu
IVIAHY | 4YeCKH

180. | Tpuronomerpuueckne GyHKIHUU OCTPOTO 1 3

yria IpsMOYTOJbHOI'O TPEYTrOJIbHUKA
181. | Pemenue npsiMOyroiabHBIX TPEYTOJILHUKOB 1 7
182. | Pemenue npsiMOyroiabHBIX TPEYTOJILHUKOB 1 8
183. | Pemenue nmpsiMOyToabHBIX TPEYTOJIEHUKOB 1 3
184. | KoutpoabsHasi padora Ne 5 no 1 6

reOMEeTPHH 10 TeMe

«Tpuronomerpuyeckue GPyHKIUH

0CTPOro yrJjia npsiMoyroJjibHOro

TpeyroJibHuka. Pemmenue

NPSIMOYTOJIbHBIX TPEYT0J1bHUKOB

I'nasa 4
MHoroyroJbHUKH. 10
IL1omaas MHOTOYroJIbHUKA

185. | MHOTOYTOJILHUKH 1 Tlosicnams, 9TO TaKOE TUIOIIA/Tb 4

MHOTI'OYyT'OJIbHHKA.
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XapakTepucTHKA OCHOBHBIX BU/I0B LleHHOCTHBI
Ne Copepxxanue yueOHOT0O Y4eOHOi1 1esiTeJIbHOCTH 00y4alouXcst e
n/n MarepuaJjia Kou-Bo Hara OpPHMEHTHPbI
4acoB
no dakTu
IJIaHy | 4YecKH
OnuceIBaTh MHOTOYTOJIBHUK, €TO HJIEMEHTHI;
BBIMYKJIbIE U HEBBIMYKJIbIE MHOTOYTOJIbHUKH.
186. | Ionsne nnomann 1 N300pakaTh 1 HAXOUTh HAa PUCYHKAX 3
MHOTOYTOJIbHUKA. MHOTOYTOJIEHUK U €T0 2JIEMEHTHI;
IInomans mpsMOyroabHUKA MHOTOYTOJIbHHK, BITUCAHHBINA B OKPYKHOCTb,
187. | Ilnomans mapamienorpaMma 1 ¥ MHOTOYTOJIbHHK, OMTMCAaHHBIA OKOJIO 2
OKPY>KHOCTH.
Dopmynuposamy.
onpeodeieHus: BIUCAHHOTO U OMMCAHHOTO
188. | Ilmomanp mapamienorpamMmma 1 MHOT'OYTOJIbHUKA, IO M 1
MHOTOYTOJIbHIKA, PABHOBEIINKHX
MHOT'OYTOJIbHUKOB;
OCHOBHbIe ceoticmea ToUaIn
189. | Ilomaap TpeyroipHUKA 1 MHOTOYTOMBHUKA. 5)
Hoxkazvieams: TEOPEMBI O CyMME YTIJIOB
BBINYKJIOr0 N-yrojbHUKA, TUIOAAN
190. | TTnomwas TpeyroabHuKa 1 NPSMOYTOJbHUKA, TUIOIIA/IA TPEYTOJIbHHKA, 6
TUTIOINAAN TPAIELUH.
IIpumensmob N3ydeHHBIE ONIPEICTICHHS,
TeopeMbl U (POPMYJIbI K PELICHHUIO 3a1a4
191. | Ilomaap Tpanenun 1 9
192. | Tlmomaas Tpaneruu 1 4
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XapakTepucTHKA OCHOBHBIX BU/I0B LleHHOCTHBI
Ne Copepxxanue yueOHOT0O Y4eOHOi1 1esiTeJIbHOCTH 00y4alouXcst e
n/n MarepuaJjia Kou-Bo Hara OpPHMEHTHPbI
4acoB
no dakTu
IJIaHy | 4YecKH
193. | Ilomaap Tpanenuu 1 5)
194. | KoutpouabsHasi padora Ne 6 mo 1 6
reoMeTpuu 1o reMe «MHOroyroJibHUKH.
[L1omaab MHOTOYT0JIbHUKA»
IloBTOpPEHUE M cHCTEMAaTH3ALUSA 4
yueOHOro MmaTrepuaJa mno ajireope
195. | YnpaxxneHus Juis HOBTOPEHUs Kypca 1 6
8 kmacca
196. | YnpaxxneHus [y HOBTOPEHUs Kypca 1 6
8 kmacca
197. | YnpaxueHus Juis IOBTOPEHUs Kypca 1 6
8 xmacca
198. | UToroBasi KOHTpOJIbHASA padoTa NMo 1 6
anredpe
IToBTOpEHUE 5 6

H CUCTEeMaTUu3aunus
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XapakTepucTHKA OCHOBHBIX BU/I0B LleHHOCTHBI
Ne Copepxxanue yueOHOT0O Y4eOHOi1 1esiTeJIbHOCTH 00y4alouXcst e
n/n MarepuaJjia Kou-Bo Hara OpPHMEHTHPbI
4acoB
no dakTu
IJIaHy | 4YecKH
y4eOHOIro MaTepuaJa no reoMeTpuu
199 VYmpaxxHenus 11 TOBTOPEHHS Kypca 8 1 6
KJacca
200 YupaxneHwus U1 TOBTOPEHUS Kypca 8 1 6
KJacca
201 UtoroBasi KOHTPOJIbHAsi paboTa Mo 1 6
reoMeTpuH
202 YupakHeHUs U1 TOBTOPEHUS Kypca 8 1 6
KJacca
203 YmpaxHeHUs IS TOBTOPEHUS Kypca 8 1 6
KJacca
204 YnpaxHeHus I TOBTOPEHUS Kypca 8

KJjacCcCa
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KanennapHo-reMaTuyeckoe njiaHupPOBaHUe
MartemaTuka 9 KJjacc,
6 yacoB B Heae10, Bcero 204 yacos
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Ne Koa-Bo | XapakTepuCTHKAa OCHOBHBIX BHIOB YUeOHOM IleHHOCTHBIE
YpoOKa Tema ypoxka 4acoB JesITeJIbHOCTH 00y4aIoIuxcs Inan dakT OPHMEHTHPBI
HA TeMy
Hepasenctna 27 (26+1)

1 UucioBbie HEPABEHCTBA 1 Pacnosnasamv v NPUBOAUTH PUMEPHI YACIOBBIX 2

2 UucnioBble HEpAaBEHCTBA 1 HEPABCHCTB, HEPABECHCTB C NIEPEMCHHBIMH, 7

3 UucnoBble HEpaBEHCTBA 1 JIMHEMHBIX HEPABEHCTB C OJHOM NIEPEMEHHOM, 4

4 YucIioBble HEPaBEHCTBA 1 JBOMHBIX HEPABCHCTB. 4

5 OCHOBHBIE CBOMCTBA YHCIOBBIX 1 Dopmynuposams. 4
HEpPABEHCTB onpeoenerusi: CPAaBHCHUS JIBYX YHCEI, PEIICHUS

6 OCHOBHBIEC CBOWMCTBA YHCIOBBIX 1 HEPaBCHCTBA C OJIHON NEPEMEHHO, 1
HEPABEHCTB PaBHOCHUJIBLHBIX HEPABCHCTB, PEIICHUS CUCTEMBI

7 OCHOBHEIE CBONCTBA YHCIIOBEIX 1 HEPaBEHCTB C OJHOI epeMeHHOMH, o0nacTu 1
HEPABEHCTB onp?neneHHﬂ BEIPaKCHHS,

8 CJ107K€HHE 1 yMHOXKEHHE YHCIOBBIX 1 €60licmMBa YACIOBBIX HEPABEHCTB, CIIOKEHUS H 9
HepaBeHCTB. OLCHUBAHHE 3HAYCHHS YMHOKCHHS YHCIIOBBIX HEPABCHCTE
BBLIPAKEHUS loka3zvbieams: CBOMCTBA YHCIIOBBIX HEPABEHCTB,

9 CIoKeHHE H YMHOKEHHE THCTOBBIX 1 TEOPEMBI O CIOKEHHH U YMHOKEHUH YUCIIOBBIX 6
HepaBeHCTB. OLCHUBAHKUE 3HAYEHUS HCpaBCHCTB.
BbIP@KEHHUS Pewams nuHelinble HEpaBeHCTBA. 3alUCHIBATH

10 CnoxxeHue U YMHOKEHUE YMCIIOBBIX 1 PCLICHIS HEPABCHCTB M HX CHCTCM B BUIC 4
HepaBeHCTB. ONEHHBARME 3HAYCHHS YHUCJIOBBIX MPOMEKYTKOB, 00bECTUHCHHUS,
BEIDAKEHHS] MIEPECCUCHHST YUCITOBBIX npm:/[emyTKOB. Pe:maTL

11 Bxodnas Konmponsnas paboma 1 CUCTEMY HEpaBEHCTB C OJIHOW MEPEMEHHOM!. 2

12 HepaBeHCTBA ¢ 0HOM NEpeMeHHOH OLieHUBATh 3HAYCHHE BLIPAKCHIA. Nzobpaxarts 1

13 HepaBeHcTBa ¢ 0/1HOM TIEpeMEHHOM 1 Ha KOOpZIMHATHON TPAMOH 3a/TaHHBIC 2

14 PellIeHHe HEpaBEHCTB © OIHOM 1 HEPaBEHCTBAMHU YHCIIOBEIE IPOMEXKYTKH 5
nepeMeHHoM. YncioBble MPOMEXKYTKH

15 Peuienre HepaBEHCTB ¢ OJTHOM 1 1
nepeMeHHo. YnucnoBble MPOMEXYTKH

16 Perienre HepaBeHCTB C OHOM 1 3
nepeMeHHoM. YncioBble MPOMEXKYTKU

17 Pemienre HepaBEHCTB ¢ OJTHOM 1 8
nepeMeHHoi. YnucnoBble MPOMEXYTKH

18 Perienre HepaBeHCTB C OHOM 1 10
nepeMeHHoM. YncioBble MPOMEXKYTKH

19 PenieHue HepaBEHCTB ¢ OJHOM 1 10

98




nepeMeHHol. YncnoBble MPOMEXYTKH

20 CucTeMbl TMHEHHBIX HEPABEHCTB C 1 3
OJIHOM IIEPEMEHHOU

21 CucTremMbl TMHEWHBIX HEPABEHCTB C 1 2
OJIHOM mepeMeHHON

22 CucTeMbl TMHEHHBIX HEPABEHCTB C 1 7
OJIHOM IIEPEMEHHOMU

23 CucremMbl TMHEWHBIX HEPABEHCTB C 1 9
OJIHOM mepeMeHHON

24 CucremMbl THHEHHBIX HEPABEHCTB C 1 1
OJHOM NepEeMEHHOMN

25 Cucrembl TMHEWHBIX HEPABEHCTB C 1 1
OJIHOM EPEMEHHOU

26 [ToBTOpEeHME U cHCTEMaTH3AIHS 1 6
y4eGHOro MaTepuaa

27 Konmponvuasn paooma no anzeope Nol 1 2
no meme «Hepasencmea»

PemeHue TpeyroJibHUKOB, 17 yacoB

28 Tpuronomerpuueckue GyHKIUH yTiia 1 Dopmyauposamo: 6
ot 0° 10 180° onpedeneHus: CUHyCa, KOCUHYCa, TAHT'€HCA,

29 Tpuronomerpuieckre GyHKIUH yTia 1 koTanrenca yriaa ot 0° o 180°; 8
ot 0° mo 180° C801iCcME0 CBSI3U JIJTUH TUaroHajiel U CTOPOH

30 TeopeMa KOCHHYCOB 1 napaienorpamMmma. 1

31 TeopeMa KOCHHYCOB 1 d)opMmepoeamb U Pa3BICHITHL OCHOBHOEC 10

32 Teopema KOCHHYCOB 1 TPUTOHOMETPUYECKOE TOXKIECTBO. BEIUUCIATD 5

33 Teopema KOCHHYCOB 1 3HAYEHUE TPUTOHOMETPUIECKOW (PYHKIIMH yriia 3

34 Teopema CHHYCOB 1 10 3HAYEHHUIO OJHOM M3 €ro 3aJaHHBIX (PYHKIIHH. 8

35 TeopeMa CHHYCOB 1 Dopmyauposams M IOKa3bIBATH TEOPEMBI: 6

36 Teopema CHHYCOB 1 CHUHYCOB, KOCHHYCOB, CIICJICTBHS U3 TEOPEMBI 4

37 Pellienne TPeyronbHIKOB 1 KOCHHYCOB ¥ CHHYCOB, O IIJIOLIa 1 OIIMCAaHHOTO 2

38 Pernienue TpeyrojabHUKOB 1 MHOTOYTOJILHHKA. 7

39 dopMyJIbl AJ1 HAXOKICHUS IO IN 1 3anucvieame M 10Ka3bIBaTh (HYOPMYIIbI IS 1
e — HaXOJKICHHA TUIOIA/I TPEYTONbHIKA, DAy COB

20 ey S N 1 BITMCAHHOW M OMIMCAHHOM OKPY>KHOCTEH 3

PMYJIbL I b az

TPEYrOJIbHHUKA

TPEyTOJIbHHKA.

99




41 DopMyITBI 1J1s1 HAXOXKICHHUS TUTONIA U 1 Tpumensmy N3yYCHHBIC OTIPEACITICHUS, TEOPEMBI 6
TPEYTOJILHUKA 1 GOPMYJIBI K PEIICHUIO 32144

42 DopMyIIbl AJ11 HAXOXKICHUS TIOIIaAN 1 2
TPEYTroJIbHUKA

43 [ToBTOpEHME U CHCTEMAaTH3ALIMS 1 9
y4eOHOT0 MaTepHala

44 Konmponvuasn paboma no zeomempuu 1 5
Nel no meme «Pewenue
mMpey2oabHUKO8Y

Keaaparuunas pynkuus, 39 yacos

45 [ToBTOpEeHHe U pacmpeHne CBEJCHUH O 1 Onucvieams ioHsITHE GYHKIUH KaK MIPaBUIIA, 7
GbyHKIUU YCTAHABJIMBAIOIIETO CBSI3b MEXY JICMEHTAMHU

46 [ToBTOpEeHME U pacmIpeHne CBEACHAN O 1 JIBYX MHOECTB. 1
GbyHKIIH Dopmyaupogama.:

47 [ToBTOpEeHue U pacmvpeHre CBEACHUN 0 1 onpeoenenus: Hyns QyHKIHMHA; IPOMEKYTKOB 2
byHKIMU 3HAKOIIOCTOSHCTBA (PYHKIINH; PYHKIINH,

48 [ToBTOpEHHE U pacIIMpEeHUe CBEIEHHUIA 0 1 BO3pacTarolleii (YObIBAIONIEH) Ha MHOXKECTBE; 2
yHKIIIM KBaJIpaTUYHON (QDYHKIIUH; KBAIPATHOTO

49 CaoiicTBa QyHKIIMU 1 HEPAaBCHCTBA, 9

50 CBoiicTBa (GyHKIMH 1 ce0licmea KBaIPpaTUIHON (DYHKIINH; 4

51 CaoiicTBa QyHKIMH 1 npasuna MocTpoeHus rpaduKoB GyHKIUH ¢ 7

52 CBoiicTea hyHKIMK 1 nomoIibio npeobdpasosanuii Buma f(x) — f(X)+a; 7

53 IMoctpoenue rpaduka Gpyukun y=Kf(x) 1 f() = f(x + @); f(x) — kf(x)'v 5

54 IMToctpoenne rpaduka Gyrxunun y=Kf(X) 1 Cmpoumy rpa(beKH (byHKUMiE € MOMOLLIBIO 8

55 IMToctpoenne rpaduka Gyrxumun y=Kf(X) 1 Hp606pa30BaHP_m eia f(x) — fix)+ a; 8

56 [Moctpoenue rpadukos GpyHKITHI 1 f(x) = fx + ) 1(x) — ki(x). . 9
y=F(x)+b u y=F(x-+a) Cmpoumuw rpaduk KBa/IpaTHIHO (DYHKIUH. Hoﬂ

57 TTocTpoeHe rpaduKoB hyRKIHi 1 rpa(in/ncy KBaIpaTUYHOMN (DYHKIIMH ONKCHIBATDH €€ 10
y=F()+b u y=F(x-+a) CBOHCTBA.

£8 Toctpoerne rpaduKos GyHKIIH 1 Onucvieams CXeMaTHIHOE PACIIOTI0KEHUE 5
y=F()+b 1 y=F(x+a) mapaboJIbl OTHOCUTETHLHO OCH abCIIHICC B

59 TocTpoerue rpathiKos dymiii 1 3aBUCHMOCTH OT 3HaKa ctapuiero koddduimenra 9
y=F(<)+b 1 y=F(x ra) U JIMCKPHUMUHAHTA COOTBETCTBYIOMIEr0

60 Ksanparnunas Qynknus, e€ rpaduk u 1 SAFPATHOTO TPEXIICHd. 1

CBOMCTBA

Pewamo KBaJpaTHBIC HCPABCHCTBA, UCIIOJIb3Y
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61 Keanparnunas Gyskuus, eé rpaduk u 1
CBOMCTBA

62 Kagpatnunas ¢pynkuus, e€ rpadhuk u 1
CBONCTBA

63 KBanpartnunas ¢pyHkmnus, e€ rpaduk u 1
CBOMCTBa

64 KBagpatnunas ¢pynkuus, e€ rpaduk u 1
CBONCTBA

65 Ksanparnunas ¢ynknus, e€ rpaduk u 1
CBOMCTBa

66 Keagpatuunas ¢ynknus, e€ rpaduk u 1
CBONCTBa

67 Konmponwvnan paboma no anzeope Ne2 1
no meme «Keaopamuunas gpynkyusny

68 Perienue kBagpaTHBIX HEPABEHCTB 1

69 Perienue kBapaTHBIX HEPABEHCTB 1

70 Pemmenne kBaipaTHBIX HEPABEHCTB 1

71 Pemrenne kBapaTHBIX HEPABCHCTB 1

72 Pemenne kBaipaTHBIX HEPABEHCTB 1

73 PenieHne KBaipaTHBIX HEPABEHCTB 1

74 PemieHre KBaipaTHRIX HEPABEHCTB 1

75 Cucremsbl ypaBHEHHH ¢ AByMS 1
epeMEeHHBIMU

76 Cucrembl ypaBHEHHH ¢ AByMS 1
MepeMEHHBIMH

77 Cucrembl ypaBHEHHH ¢ AByMS 1
NepEMEHHBIMU

78 Cucrembl ypaBHEHHH C AByMS 1
NepeMEHHBIMU

79 Cucrembl ypaBHEHHH ¢ AByMS 1
NepEMEHHBIMU

80 CucteMsbl ypaBHEHUH ¢ IByMs 1
NepeMEeHHBIMU

81 Cucrembl ypaBHEHHH ¢ AByMs 1
MepEMEHHBIMU

82 [ToBTOpEHME U CHCTEMAaTH3AIIMS 1

CXEMY PacIOJI0XKESHHS 1apaboJibl OTHOCHTEILHO
ocu abciucce.

Onucvieams TpadUIECKU METO] PEIICHUS
CUCTEMBI JIByX YPaBHEHUH C ABYMs
[IEPEMEHHBIMH, METOJ ITIOJCTAHOBKH U METO/
CJIOKCHUS JJIs1 PELICHUS CUCTEMBI JIBYX
YpaBHEHUH C IBYMsI IEPEMEHHBIMU, OJTHO U3
KOTOPBIX HE SBJISCTCS JTUHCHHBIM.

Peuwiamp TeKCTOBBIC 3a1a4H, B KOTOPBIX CUCTEMA
JIBYX YPaBHEHUH C IByMs IEPEMEHHBIMU
SIBIISICTCS MATEMATHIECKOM MOJICNTBIO PEaTbHOTO
mporiecca, U HHTEPIPETHPOBAThH PE3yIbTAT
pe]_HCHI/Iﬂ CUCTCMBI

WO OIN|OO|WIN |
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y4eOHOTO MaTepHraia

83 Konmponwvnas paboma no anzeope Ne3 1 3
no meme «Peuienue keaopammvix
nepasencme. Cucmemsl ypasnenuii ¢
08YMs nepeMEeHHbIMULY
IIpaBuiabHbIE MHOTOYTOJILHIKH, 10 yacoB
84 [IpaBuiIbHBIE MHOTOYTOJIBHUKH U X 1 Hoscuams, 94T0O Takoe UEHTP U LEHTPATbHBINA 5
CBOWCTBA YToJI IPaBUIILHOTO MHOTOYTOJILHHUKA, CEKTOP U
85 [IpaBuibHBIE MHOTOYTOJEHUKH W UX 1 CETMEHT KpyTa. 10
CBOMCTBa Dopmyauposamy:
86 [IpaBunbHBIE MHOTOYTOJIEHUKH U UX 1 onpeoenenue TPAaBUIBHOIO MHOTOYTOJIbHUKA, 1
CBOMCTBA c601icmea PABUIILHOTO MHOTOYTOJIbHHUKA.
87 I[IpaBHIIbHBIE MHOTOYTOJILHUKH U UX 1 Lloka3zvieams CBONCTBA IIPABUIILHBIX 2
CBOMCTBA MHOI'OYTOJIbHUKOB.
88 KonTpoJnHas padora 3a 1 mosyroaue 1 3anuceiéame ¥ pa3bACHSITH (HOPMYJIBI JUIHHE 6
89 JlnnHa okpyxkHoct. [lmomanp kpyra 1 OKPYKHOCTH, IIOLAAN KpyTra. 4
90 Jlnuna okpyxHocTy. [lnomans Kpyra 1 3anuceieams 1 10Ka3bIBATh (YOPMYJIBI JUTUHBI 8
91 Jnuna okpyxkHocTH. [lmonians kpyra 1 AYTH, IJIOIAZN CCKTOPa, (1)OpMyJ'II:I AT . 3
92 TTOBTOpEHHE 1 CHCTEMATH3AIHS 1 HaXOXKJICHHS PAJli1yCOB BITHCAHHOMH H ONMCAHHOM 4
y4e6HOTO MaTepHaNa OKPY)KHOCTEH NPABUIEHOTO MHOTOYTOIbHUKA.
93 Konmponvnasn paboma no zeomempuu 1 Crmpoum € IOMOIIBIO LHPKYIIA 1 IMHCHKH 9
Ne2 no meme «llpasunsnsie MPABUJIBHBIC TPEYTONBHUK, YETHIPEXYTONBHYIK,
MHO20Y20/IbHUKU» LIECTHYTOJIEHUK.
Tlpumensmy N3y4eHHBIE OTIPEACIICHUS, TEOPEMBI
1 GOpPMYJIBI K PEHICHUIO 3a]1a4
DJIeMeHTHhI NPUKJIaIHOH MaTeMaTnkH 10 yacos
94 MareMaTH4ecKoe MOJICTUPOBaHNE 1 Ilpusooums npumepuol. 8
95 MareMaTuyecKoe MOJIETUPOBAHUE 1 MAaTeMaTUYECKUX MOJIEeH peaabHbIX CUTYaLIUA; 6
96 MareMaTH4YeCcKOe MOJICIMPOBAHUE 1 MIPUKIIATHBIX 337129, MPUOIMKEHHBIX BETTUIHH; 3
97 MareMaTHYeCKOe MOJIEITNPOBAHNE 1 UCIIOJIb30BaHUs KOMOMHATOPHBIX IPABUJI CYMMBbI 3
98 ITporieHTHBIE PacUYETHI 1 Y IPOM3BEJICHHUS;, CITYYaHBIX COOBITUH, BKITFOYAs 2
99 TIpoLeHTHBIE PACUETHI 1 JOCTOBEPHBIE M HEBO3MOXKHBIE COOBITHS; OIIBITOB 1
100 TIpOLEHTHBIE PacYETh 1 C PaBHOBEPOSTHBIMU MCXO/IaMH; MPEICTABICHHS 5
101 AGCOIOTHAs 1 OTHOCUTEIbHAS 1 CTATHCTHYCCKUX JAHHBIX B BUIE TAOIHLL, 3
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MOTPEITHOCTH

102

AOcoiroTHas 1 OTHOCUTEIBHAS
MOTPEITHOCTH

103

Konumponwvuasa paboma no anzeope Ned
no meme «nemeHmbl NPUKIAOHOT
MAMEeMAMuKu»

JICMECHTBI TCOPHUH BEPOATHOCTH

17

104

[IpencraBneHue qaHHBIX.
OnucarenpHasi CTATUCTUKA

105

Omneparuu HaJ COOBITHSIMMU.
He3zaBucumocTb coObITHI

106

KomOunaTopHoe rmpaBuiio
yMHOXeHus. [IlepecTaHOBKH.
®axTopuan. CoueTaHus U YUCIO
COYETaHUU

107

Tpeyroapnauk Ilackais

108

[IpakTuueckas pabora
«BpruncneHne BEpOSITHOCTEN ¢
UCMOJIb30BAaHUEM KOMOMHATOPHBIX
(GYHKIUHI 3JI€KTPOHHBIX TaOIUID)

109

I'eomerprueckas BEpOATHOCTb.
Cayvaiinblif BEIOOp TOUKH U3
(Gurypsl Ha MJIOCKOCTH, U3 OTPE3Ka,
U3 IYTH OKPYKHOCTH

110

I'eomerprueckas BEpOATHOCTb.
Cayyaiinblii BEIOOp TOUKH U3
(burypsl Ha MJIOCKOCTH, U3 OTPE3Ka,
U3 IyTH OKPYKHOCTH

111

UcneiTanue. Ycnex u Heyaya.
Cepus ucnibITaHUHN 710 IEPBOTO
ycrexa

112

Hcnbitanusa beprymm.
BepositTHOCTE COOBITHI B cepun

ucnbeITaHui bepHyium

Jarpamm, TpaKoB; UCIIOIh30BAHUS
BEPOSITHOCTHBIX CBOWCTB OKPY>KAIOIIUX SIBJICHUH.
Dopmynuposams:

onpeoenenus: abCOMOTHOHN MOTPEIIHOCTH,
OTHOCHUTEIHFHON TIOTPEITHOCTH

IIpusooums npumepoi:

JOCTOBEPHOI'O COOBITHSI, HEBO3MOXHOT'O
COOBITHSI; KJIACCUYECKOE OTIPEeIICHHUE
BEPOSITHOCTH;

npasuna;: KOMOMHATOPHOE IIPaBUIIO CyMMBI,
KOMOWHATOPHOE MPaBUIIO MPOU3BEICHHS.
Onucvlgamy 3Talbl PELICHUS IPUKIIATHON
3aJauu.

1Ipo600ums ONBITHL CO CITYYaiHBIMU HCXOJaMHU.
[osicHATH 1 3anMCHIBATH (POPMYITYy HAXOKACHUS
4acTOTHI CiIydaitHOTO coObITHsI. ONHCHIBATH
CTaTHCTUYECKYIO OLIEHKY BEPOSITHOCTH
cirydaitHoro coObiTus. HaxoauTh BEposITHOCTH
CJIy4aifHOTO COOBITHSI B OTIBITAX C
PaBHOBEPOSITHBIMH HCXOJaMH.

Onucvigamy 3Talbl CTATUCTUYECKOTO
uccnenoBanus. OhopmiaTs HHGOPMALIKIO B BUIE
tabmun u quarpamm. M3enekars nHpopManuio u3
Tabnui ¥ quarpamm. HaxomuTe 1 IprUBOAUTH
MIPUMEPHI NCIIOIB30BaHMSI CTATUCTUYECKUX
XapaKTEepUCTHK COBOKYITHOCTH JIaHHBIX: CpEAHEE
3Ha4YeHHEe, MOJIa, pa3Max, MeJiaHa BEIOOPKH

10
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113

[TpakTrueckas padota «McrnpiTanus
bepuymm»

114 CnyyaiiHas BeJIMYUHA U
paclnpeiesIeHHE BEPOSITHOCTEM
115 MaremaTuyecKkoe OKHUIaHUE U
JIMCTIEPCHS CITyYaiHON BEJTMYUHBI
116 IIpuMepsl MaTeMaTH4ECKOrO
0’KMJaHUs KaK TEOPETUYECKOIO
CpPEAHEr0 3HAYCHHS BEJIMYHHBI
117 [ToHsTHE O 3aKOHE OOJIBLINX YHCEIT
118 N3mepenne BEpOATHOCTH C
IIOMOIIBIO YaCTOT
119 [Ipumenenue 3aKkoHa OOIBIINX
yucel
120 Konumponwvuasa paboma no anzeope Ne5
no meme «nemenmosl meopuu
gepoammuocmuy
JexapToBbl KoopAUHATHI 12 yacoB
121 PaccrosiHre MeXIy IByMsi TOUYKaMH C Onucvleams NPSMOYTOJILHYIO CUCTEMY
3aaHHBIMH KOOPIMHATAMHU. KOODP/IMHAT.
KoopauHatel cepeiMHbI OTpe3Ka Dopmynuposamy. ONpeaeIeHIe YpaBHEHUS
122 Paccrosinre Mexay IByMSI TOUKAMH C (urypbl, HEOOX0IUMOE U JIOCTATOUYHOE YCIOBHUS
3alaHHBIMU KOOPIUHATAMHU. MapauIeIbHOCTH IBYX MPSMBIX.
KoopauHatel cepeiMHbI OTpe3Ka 3anuceisams 1 10Ka3bIBaTh (HOPMYJIIBI
123 PaccrostHre Mex Ty IBYMS TOUKaMU C pacCTOsTHUA MEXAY ABYMs TOYKaMHU, KOOpAUHAT
3alaHHBIMU KOOPIUHATAMHU. CEepEeIHBI OTPE3Ka.
KoopauHatel cepeiuHbl 0Tpe3Ka Buvisooums ypaBHEHHE OKPYXKHOCTH, 00IIIee
124 VYpaBHenue Gpurypsl. Y paBHeHHE YPaBHEHHE NMPAMOI, ypaBHEHHE NPSAMOM ¢
OKPYKHOCTH YTJI0BBIM KOB(i)(bI/IHI/IeHTOM.
125 ypaBHeHI/Ie d)HprI)I. ypaBHeHI/Ie ﬂoxa%zeamb H€O6X0}II/IMOC 1 10CTAaTOYHOC
OKDPYXKHOCTH YCJIOBHE MapaLIeIbHOCTH ABYX TPSIMBIX.
126 YpaBHeHHe Gurypsl. YpaBHeHHe IIpumensime U3ydeHHBIC OTIPEICTICHUS, TEOPEMBI
OKPYKHOCTH 1 (opMyIIBI K peIeHuIo 3a1a4
127 YpaBHeHHE NpIMOi
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128 YpaBHeHUE NPSIMOI 1 6
129 Yook KO3 PHUIMEHT IPAMO 1 2
130 YrnoBoii koadduimeHt npsMoi 1 3
131 [ToBTOpEeHue u cucreMaTU3ays 1 4
y4e0HOT0 MaTepuaa
132 Koumponvuas paboma no ceomempuu 1 7
No3 no meme «/lexapmoewt
KOOpOuHamuly
YucnoBble nocjieqoBaTeJLHOCTH 24 yaca
133 UucIioBbIe MOCIIEI0BATEIBHOCTH 1 Tlpusooumv npumepwvl: NOCIESIOBATEIHBHOCTEH; 9
134 YucaoBsle MOCHEN0BATEIILHOCTH 1 YUCIIOBLIX MOCIEI0BATEILHOCTEH, B YaCTHOCTH 4
135 YuCoBEIE MOCIE0BATENEHOCTH 1 apupMeTHIeCKON ¥ TeOMETPUIECKON 4
136 ApudMeTHuecKas Iporpeccus 1 HPOTPECCHH; UCTIOIb30BaHHS 7
137 ApI/I(bMCTI/I‘ICCKaSI MIPOTPECCHS 1 MOCIIEI0BATENbHOCTEN B pEaJIbHOW KU3HU; 3aady, 3
138 ApudmeTryeckas Iporpeccus 1 B KOTOPBIX paCCMaTPHUBAIOTCA CYMMBI C 8
139 ApudMeTHIecKas IPOrpeccust 1 0CCKOHCYHBIM YHCIIOM CIIaracMbIX. 2
140 ApHdMeTHYECKas IPOrPECCHS 1 Onucvigamy: TIOHITHE TTOCIIEIOBATEIEHOCTH, 2
141 CyMMa I TIEpBBIX WIEHOB 1 YJleHa MOCJIeJ0BaTeILHOCTH, CIIOCOObI 3aJaHus 1
apu(METHIECKON MPOrpeccuH HOCICAOBATCIEHOCTH.
142 CyMMa IT TIepBbIX <ICHOB 1 Bbzuucmvmb “JICHBI TIOCIIE/I0BATELHOCTH, 7
ApH(METHIECKOH TPOrPecCHH 3aJlaHHON (hOPMYJION N-T'0 UieHa WU
143 CyMMa I IEpBBIX YWICHOB 1 PCKYPPCHTHO. 6
apu(METHIECKON MPOrpeccuH Dopmynuposams: .
144 CyMMa I IePBEIX WICHOB 1 onpeoeneHus.: agmbMemquKon MPOTPECCHH, 5
apu(MeTHIECKOI MPOrpeccHu TCOMCTPHUICCKOM TIPOTPECCHt,
145 ['eomeTpuyeckas nporpeccust 1 Co0uUCHIGa TICHOB TEOMETPHTECKON 1 5
146 ['eomeTpuyeckas nporpeccust 1 aPHMETHICCKOM porpeccHii. 1
147 TeoMeTpHeCKas TpOrpeccis 1 3aoasams apuhMETHUECKYIO ¥ TEOMETPUUYCCKYIO 3
148 ['eomeTpudeckas mporpeccus 1 HPOTPECEHH pEYPPEHTHO: 3
149 Cymma 11 miep BBIX JICHOB 1 3anucwisame u nosicusams GOpMyIIBI 00IIETO !
TCOMCTPUHCCKON HPOTPECCHH 4iieHa apu(METHIECKOH 1 TEeOMETPUIECKOH
150 CymmMma 11 NIEPBEIX "ICHOB 1 TporpeccHii. 8
TCOMETPUHCCKON MPOrpeccuu 3anucvieame u doxazvieanms: HOPMYJIIbI CyMMBI N
151 CyMMa I IEPBBIX YIECHOB 1 10

FeOMCTpH‘lCCKOﬁ mporpeccuu

MIEPBBIX WICHOB apu(hMETHIECKOHN U
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152 CymMa 0eCKOHEUHOM IreOMEeTPUIEeCKOH 1 FEOMETPHYCCKOM MPOorpeccHii; HopMyJIbl, 3
[IPOrPECCUH, Y KOTOPOU MOAYJIb BBIpa)KaroI[1e CBOMCTBA YJICHOB
3HaMeHaTess MeHblIe | apu(METHIECKOI U TeOMETPUIECKON
153 CymMa 0eCKOHEUHOM TeOMETPUIECKON 1 MIPOTPECCHIA. 6
MIPOTPECCUH, Y KOTOPOI MOIYIIb Buiuucasims cymmy 6€CKOHEIHOM
3HaMeHaTeNs MeHbIe | reOMETPHUYECKOH MPOrpeccuu, y KoTopoii | q | < 1.
154 CymMa 0eCKOHEUHOM TeOMETPUIECKON 1 [IpencraBisaTh OECKOHEYHBIE TEPUOTUICCKUC 2
MPOTPECCUH, Y KOTOPOH MOIYJb IpoOu B Bue OOBIKHOBEHHBIX
3HaMeHaTess MeHblie |
155 [ToBTOpEeHME U cHCTEeMaTH3AIHS 1 2
y4eGHOro MaTepuaa
156 Konmponvnan paboma no anzeope Neb 1 4
no meme «Hucnosvie
nOC1€008AMENbHOCHU
BexkTopsl 15 yacoB
157 [lonsiTue BekTOpa 1 Onucvieams TTOHATHS BEKTOPHBIX W CKATISIPHBIX 5
158 [TonsiTue BekTOpa 1 BeIUYMH. MmrocTpupoBaTh MOHATHE BEKTOPA. 8
159 Koopamnnate! BekTOpa 1 Dopmyauposams: 1
160 CroXeHune U BEIYMTAHUE BEKTOPOB 1 onpeodeneHus: MOyl BEKTOPA, KOJUTMHEAPHBIX 2
161 CrnoeHue U BEIYUTaHHE BEKTOPOB 1 BEKTOPOB, paBHbIX BEKTOPOB, KOOpAUHAT 9
162 CrnoeHue U BEIYUTaHHE BEKTOPOB 1 BEKTOpPd, CyMMBbI BEKTOPOB, pasHOCTH BEKTOPOB, 3
163 CroxeHue 1 BBIYHTaHHE BEKTOPOB 1 IIPOTHBOTIONOKHBIX BEKTOPOB, YMHOMCHH 10
164 Y MHOYKeHHE BEKTOPa Ha YHCIIO 1 BEKTOpPa Ha YUCJI0, CKAJISIPHOTO ITPOU3BEACHUS 4
165 | YMHOKEHHE BEKTOpA Ha YHCIIO 1 BEKTOpOB, 7
166 V MHOKEHHE BEKTOPA Ha YHCIIO 1 CB01cTea: PaBHBIX BEKTOPOB, KOOPIMHAT PaBHBIX 2
167 CkansipHO€ NpOU3BEACHNUE BEKTOPOB 1 BEKTOPOB, CIIOAKCHHA BEKTOPOB, KOOp/IMHAT 7
BEKTOpa CyMMBI U BEKTOpa Pa3HOCTH JIBYX
168 CkraJisipHOE IPOM3BEACHHUE BEKTOPOB 1 4
BEKTOPOB, KOJUIMHEAPHBIX BEKTOPOB, YMHOKEHHS
169 CkalisipHOE IPOM3BEACHNUE BEKTOPOB 1 1
BEKTOpa Ha YUCII0, CKAJIIPHOTO MPOU3BEIECHUS
170 [ToBTOpEHUE U cuCcTEMaTU3ALIUS 1 2
JBYX BEKTOPOB, EPICHIUKYJIAPHBIX BEKTOPOB.
yueOHOro Marepuaia
Hoxazvigams TEOPEMBI: 0 HAXOKICHUH
171 Koumponvuasa paboma no ceomempuu 1 10

No4 no meme «Bexmopury

KOOpPJMHAT BEKTOPA, 0 KOOPAUHATaX CYMMBI U
Pa3HOCTH BEKTOPOB, 00 yCIOBUH
KOJUIMHEAPHOCTH JABYX BEKTOPOB, O HAX0XKIEHUHU
CKaJISIPHOTO TPOU3BEIEHUS IBYX BEKTOPOB, 00
YCIIOBUM NEPIEHIUKYIIPHOCTH.
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Haxooums KOCHHYC yTiIa MEXITy IByMs
BEKTOPAMHU.
Ipumename n3ydeHHbIE ONIPENEICHUS, TEOPEMBI

1 GOPMYJIBI K PELICHHUIO 3a/1a4

I'eomeTpuueckue npeodpaszoBanusi, 11 yacon

172 JBmwxkenue (mepemenieHue) GUrypel. 1 Tlpusodums npuMepsl peodpa3oBaHus GUryp. 2
[MapannensHbIA epeHoC OmnuceiBaTh peobpazoBanust Guryp:

173 JBmkenne (mepemenieHune) GUTYpHI. 1 napajuieIbHbIA IEPEHOC, OCEBasi CAMMETPHSI, 5
[MapannensHbIN mepeHoc LeHTpaibHast CAMMETPHSI, TOBOPOT, TOMOTETHS,

174 JBmwxkenue (nepemenieHue) Gpurypel. 1 nonooue. 7
[TapannenpHblil IEpEeHOC Dopmynuposamy:

175 OceBas cummetpust. LleHTpanpHas 1 onpedenenus: IBIKCHUS; PaBHBIX (HUTYD; TOUCK, 3
CUMMETpHS CUMMETPUYHBIX OTHOCHTEIBHO MPSMOMA; TOUEK,

176 Oceras cummerpust. L{eHTpanbHas 1 CUMMETPUYHBIX OTHOCHTEILHO TOYKHU; GUTYPBI, 8
CUMMETpHS MMEIONIe 0Ch CHMMETpHH; (QUTYPBI, UMEIOTIEH

177 [oBopoT 1 LEHTP CUMMETPHHU; TIOAOOHBIX QUryp; 10

178 TToBOpOT 1 c6oticmea: JIBWKCHNS, TIapaiesbHOrO nepenoca, 1

179 Tomoterns. [oo61e Guryp 1 OCEBOM CUMMETPHH, [ICHTPATBHON CHMMETPHH, 3

180 Tomoretnst. [logo6ue dpuryp 1 IOBOPOTA, FOMOTETHH. 5 2

181 [ToBTOpEeHME U crcTeMaTH3AIHS 1 Hoxasvieams TeOpeMBL: O CBOMCTBAX 2
y4e6HOro MaTepHaa NapaIeNbHOro NepeHoCa, 0CEBOl CHMMETpHIL,

182 Konmponvnas paboma no zeomempus 1 LUCHTPAITbHON CHMMETPHH, IIOBOPOTA, FOMOTETHH, 5
Ne5 no meme «Ieomempuneckue 00 OTHOIIEHNH ILIOMIAAEN IT0T0OHBIX
npeobpazosanusn» TPEyTOJILHIKOB.

Tpumensmo N3yYCHHBIC OTIPEACTICHUS, TECOPEMBI
1 GOPMYJIBI K PEHICHUIO 3a]1a4
IMoBTOpenne u cucTeMaTuzanus yuedHoro Mmarepuana 6joka «['eomerpus» 5 yacos

183 YnupakHeHUs U1l TOBTOPEHHA Kypca 9 1 7
KJjacca

184 YrnpakHeHus 1T TOBTOPEHHS Kypca 9 1 4
KJjacca

185 YnpakHeHUs U1l TOBTOPEHHA Kypcea 9 1 3
KJjacca

186 YpakHeHHS It TIOBTOPSHHS Kypca 9 1 4
KJjacca
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187 Hmozosasa konmpoavHas paboma no 1

2eomempuu
IloBTOpEeHMe M cucTeMaTH3anus y4eOHOro MaTepuasa 0joka «Anredpa» 13 yacos

188 YnpakHeHUs A5 IOBTOPEHHsI Kypca 9 1
KJacca

189 YnpakHeHus 1l TOBTOPEHHs Kypea 9 1
KJacca

190 YnpakHeHUs A5 IOBTOPEHHsI Kypca 9 1
KJacca

191 YnpakHeHus 1l TOBTOpeHus Kypea 9 1
KJacca

192 YrupaxHeHus s TOBTOPEHHS Kypca 9 1
KJacca

193 YnpakHeHus 1l TOBTOPeHus Kypcea 9 1
KJacca

194 YrupaxHeHus st TOBTOPEHHS Kypca 9 1
KJacca

195 YnpakHeHus 11 TOBTOPeHUs Kypcea 9 1
KJacca

196 YnpakHeHus U1l TOBTOPEHHA Kypca 9 1
KJacca

197 YnpakHeHus 11 TOBTOPeHUs Kypea 9 1
KJacca

198 YnpakHeHus U1l TOBTOPEHHA Kypcea 9 1
KJacca

199 YrnpakHeHus 1T TOBTOPEHHS Kypca 9 1
KJacca

200 YnupakHeHUs U1l TOBTOPEHHA Kypca 9 1
KJacca

201 Hmozosas konmpoavHas paboma no 1
anzeope

202 YnpakHeHUs U1l TOBTOPEHHA Kypca 9 1
KJacca

203 YrnpakHeHus 1T TOBTOPEHHS Kypca 9 1
KJjacca
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204 YupakHeHHS st TOBTOPEHHS Kypca 9 1 6
KJacca

IleHHOCTHLIE OPUEHTHPLI:

Konkperu3zanus o61ei 1esin BOCIUTaHUs IPUMEHUTEIBHO K BO3PACTHBIM OCOOEHHOCTSM IIKOJIBHUKOB I103BOJISIET BBIJCIUTh B HEH ClleAyIoLIMe
1eJieBble IPUOPHUTETHI, COOTBETCTBYIOIIME TPeM YPOBHSIM 0011ero 00pa3oBaHuA:

2. B BocnuTaHuu neted MOAPOCTKOBOrO Bo3pacTa (YPOBeHb OCHOBHOIO 00LIero o0pa3oBaHMs) TAKUM NPUOPUTETOM SIBIISCTCS CO3JIaHHE
ONarompUATHBIX YCIOBUH ISl pa3BUTHSI COIIMATBHO 3HAUMMBIX OTHOIIEHUH IIKOJBHUKOB, M, TPEXK/IE BCETO, IEHHOCTHBIX OTHOLICHHN:

1. K cembe Kak IJIaBHOM OIOpE B )KU3HU YEJIOBEKA M HCTOYHHUKY €r0 CHACThs;

2. K Tpyay Kak OCHOBHOMY CIIOCOOY OCTHMIKEHHUS >KM3HEHHOTO OJIaromojydyusi 4esoBeKa, 3aJoTy €ro YCHEmHOro mnpodeccHoHAIBHOTO
CaMOOIIpEICJIEHUS U OLLYIIEHUs YBEPEHHOCTH B 3aBTPALIHEM JHE;

3. K cBoemy oTeuecTBy, cBOeH Maioii u 6onbmoi PonuHe kak MecTy, B KOTOPOM YeJIOBEK BBIPOC U MIO3HAJ MEPBbIE PaloCTH U HEYAa4H, KOTOpas
3aBellaHa eMy MpeIKaMU U KOTOPYIO HY>KHO oOeperars;

4. K npuponie Kak UCTOYHHMKY >KM3HM Ha 3eMJie, OCHOBE CaMOI'0 €€ CYLIECTBOBAHMS, HYXKIAlOIIelcs B 3aIlMTE M MOCTOSHHOM BHHMaHUU CO
CTOPOHBI YEJIOBEKa;

5. K Mupy kak TJIaBHOMY NPHHIUIY YEIOBEUYECKOTO OOILISKUTHS, YCIOBHIO KPENMKOW MpY>KObI, HaJla)kKWBaHUSI OTHOIICHWH C KOJUIETaMH IO
pabote B OyayIeM U co3/1aHus 0J1aronpusITHOrO MUKPOKJIMMAaTa B CBOEi cOOCTBEHHOH CeMbe;

6. K 3HaHMAM Kak MHTEIJIEKTyallbHOMY pecypcy, o0ecreurBaoeMy Oyayliee 4eloBeKa, KaK pe3yjabTaTy KpONOTIMBOrO, HO YBJIEKaTEIbHOIO
yueOHOro Tpyaa;

7. K KynbType Kak AyXOBHOMY OOrarcTBy OOIIECTBAa M BaXHOMY YCJIOBHIO OIIYIICHHS YEJIOBEKOM IOJIHOTHI NMPOKUBAEMOH JKU3HU, KOTOPOE
JIal0T €My YTE€HHUEe, My3bIKa, HICKYCCTBO, T€aTp, TBOPUYECKOE CAMOBBIPaKEHUE;

8. K 310poBBI0 Kak 3aj10Ty A0JIT0i 1 aKTUBHOM KM3HU Y€JI0BEKa, €ro XOPOLIero HACTPOEHUS U ONITUMUCTHYHOTO B3IJIsI/1a HA MUP;

9. K okpykaromum JroJ1M Kak 6e3yCI0BHON U aOCOTIOTHOM 1IEHHOCTH, KaK PaBHOIIPABHBIM COLIMATIBHBIM MapTHEPaM, C KOTOPBIMU HEOOXOIMMO
BBICTpauBaTh TOOpOKeNaTeIbHbIe U B3aUMOIOIICPKUBAIOLINE OTHOIICHHUS, JTAIOLIUE YeJIOBEKY PalocTh OOIIEHMS M MO3BOJIAIONINE U30eraTh YyBCTBA
OJIMHOYECTBA;

10. K camum cebe kak Xo3sieBaM CBOEH CyabObl, CAMOOINPEACTSIONIMMCS W CaMOpPEATU3YIOIIUMCA JUYHOCTSM, OTBEYAIOUIMM 3a CBOE
COOCTBEHHOE OyyIee.

JIaHHBII IEHHOCTHBIHN aCMIEKT YeIOBEYECKOH KU3HU YPE3BBIYAHO BKEH IS TMYHOCTHOTO PA3BUTHS MIKOJIHHHUKA, TAK KAaK UMEHHO IIEHHOCTH BO
MHOT'OM OTIPENIENISIOT €r0 KU3HEHHBIE LIENH, €r0 MOCTYIKHU, €ro MOBCETHEBHYIO KU3Hb. BhiJeneHre JaHHOTO MPUOPUTETa B BOCIIUTAHUN IIKOJILHUKOB,
oOyyaroIuxcsd Ha CTYINEHM OCHOBHOIO OOIIero oOpa3oBaHUs, CBA3aHO C OCOOCHHOCTSAMH JETEHl MOAPOCTKOBOIO BO3pacTa: ¢ UX CTPEMIICHHEM
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YTBEPIUTh ce0si Kak JIMYHOCTh B CHUCTEME OTHOIICHWH, CBOWCTBEHHBIX B3pOCIOMY MHpPY. B 3ToM Bo3pacte 0coOyi0 3HAYMMOCTH ISl JETei
mpUOOpeTaeT CTAHOBIECHHE MX COOCTBEHHOH >KM3HEHHOW MO3UIMH, COOCTBCHHBIX IICHHOCTHBIX OpHeHTanud. [1oApOCTKOBBIM BO3pacT — HamOomee
yAa4HbII BO3PACT Il pa3BUTHUS COLIUAIBHO 3HAYUMBIX OTHOUIEHUH IIKOJIBHUKOB.

Brigenenue B 0o0mielt e BOCIUTAHUS IEJIEBBIX MPUOPUTETOB, CBSI3aHHBIX C BO3PACTHBIMU OCOOCHHOCTSMH BOCHUTAHHHKOB, HE O3HA4aeT
UTHOPUPOBAHUS JIPYIHX COCTABIAIOIMIMX oOmeil nenu Bocnurtanus. [Ipuoputer — 3T0 TO, yeMy menaroraMm, pabOTalOIIKMM CO LIKOJIbHUKAMH
KOHKPETHOW BO3PAaCTHOM KaTErOpUH, MPEJICTOUT YAENISATh IEPBOCTENIEHHOE, HO HE €JUHCTBEHHOE BHUMAHHE.

Jlo6pocoBecTHas paboTa MeAaroroB, HampaBieHHas Ha JOCTH)KEHHE IOCTaBICHHOW €N, MO3BOJMT PeOeHKY IOIyYUTh HEOOXOIUMBbIe
COLIMAJIbHBIC HABBIKH, KOTOPBIE IOMOTYT €My JIy4YIlle OPHEHTHUPOBATHCS B CJIOKHOM MHUPE YEJIOBCUSCKHX B3aUMOOTHOIIEHUH, 3(¢eKTUBHEE
HaJTaKMBaTh KOMMYHHUKAIIMIO C OKPY>KAIOIIKMMH, YBEpeHHEe ceOsi 4yBCTBOBATh BO B3aHMMOJICHCTBUH ¢ HUMH, IPOAYKTUBHEE COTPYIHUYATH C JIIOJAbMHU
pa3HbBIX BO3pPAaCTOB M Pa3HOr0 COLUUAIBHOIO IOJOKEHHS, CMEJIEe MCKATh W HAXOJWTh BBIXOJbl U3 TPYAHBIX KMU3HCHHBIX CHUTYAIlMH, OCMBICIECHHEE
BBIOMpATH CBOM KU3HEHHBIN MYTh B CJIOKHBIX MOMCKAX CUACTHS ISl Ce0s U OKPYKAIOIIUX €ro JIF0ICH.

JIOCTHKCHHIO TIOCTABJICHHOH IIEJTM BOCTIMTAHUS IKOJILHUKOB OYJIET CIIOCOOCTBOBATH PEIICHUE CIICIYIOIINX OCHOBHBIX 3a/1a4:

1)  peasu30BBIBATH BOCIUTATEIbHBIE BO3MOXHOCTH OOIICHIKOJBHBIX KIFOUEBBIX JI€J, TMOAACPKUBATh TPAAUIMA WX KOJUIGKTHBHOTO
IJITAHUPOBAHUS, OPTaHU3aIMU, TPOBEICHMS M aHAJIM3a B IIIKOJIBHOM COOOIIECTBE;

2)  pealn30BBIBATH MOTEHIIMAN KJIACCHOTO PYKOBOJCTBA B BOCITUTAHUH IIKOJIBHUKOB, MOJICPKUBATH AKTUBHOE YYaCTHE KJIACCHBIX COOOIIIECTB
B JKU3HHM IIIKOJIBI;

3)  BOBIEKATh IIKOJIBHUKOB B KPYXKKH, CEKIIUHU, KJIyObl, CTYTUH U UHBIC 00BETUHEHHsI, PA0OTAOIIKE O MIKOJILHBIM IPOrpaMMaM BHEYPOUIHOM
JEeSTETLHOCTH M IOTOJIHUTEILHOTO 00pa30BaHUsl, PEATM30BbIBATh UX BOCITUTATEIbHBIE BO3MOYKHOCTH;

4)  WCTONB30BaTh B BOCIUTAHUM JICTE€H BO3MOXKHOCTH IIKOJBHOTO YPOKA, MOIAEP/KUBATh MCIOJb30BAHHE HA YPOKaX MHTEPAKTUBHBIX (hopm
3aHATUH C YYAIIUMUCH;

5)  UHUIUUPOBATH U MOAICPKUBATH YUCHUYIECKOE CAMOYIIPABJICHHE — KaK Ha YPOBHE IIKOJIbI, TAK U HA YPOBHE KJIACCHBIX COOOIIECTB;

6)  OpraHu30BBIBATH IS HIKOJIHHUKOB DKCKYPCHH, SKCIICTUIINH, TIOXObI M PEaTH30BhIBATh HX BOCIIUTATEIbHBIN MTOTCHIIHAT,

7)  OpraHu30BBIBaTH MPOGOPHEHTATHOHHYIO pabOTy CO MIKOJILHHKAMHU,;

8)  pa3BuBaTh MPEAMETHO-3CTETHUECKYIO CPEIy IIKOJBI U PEaTU30BBIBAThH €€ BOCIIUTATEIbHBIC BO3MOYKHOCTH;

9)  opranHu3oBaTh pabOTy C CEMbSAMH INKOJbHHKOB, HX POAUTEISAMH WM 3aKOHHBIMH MPEICTABUTEISIMH, HAMPABICHHYIO Ha COBMECTHOE
perieHne mpooIeM JTHYHOCTHOTO PAa3BUTHS JACTEH.

[TnanomepHasi peanu3aius MOCTABICHHBIX 3a/1a4y MO3BOJIMT OPTaHW30BaTh B IIKOJE WHTEPECHYIO W COOBITHITHO HACBHIIMIEHHYIO KU3Hb JIETeH U
MeJIaroroB, 4To CTaHeT 3PHEKTUBHBIM CIIOCOOOM MPOGUIAKTUKN aHTUCOIIMAIIBHOTO IMTOBEICHUS IKOJIBLHUKOB.
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