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HHOACHUTEJBHAA 3AIIUCKA

Pabouas nporpamma no yuebnomy npeamery «MartemaTrkay pazpaboTaHa B COOTBETCTBUU C:

— ®epepanpHbiM 3ak0HOM «O0 ob6pazoBanuu B Poccuiickoit @enepanuu» ot 29.12.2012 Ne 273 cr.2, 1.9,

— @enepalibHBIM TOCYJApCTBEHHBIM 00pa30BaTEIbHBIM CTAaHAAPTOM OCHOBHOTO 00IIero oOpa3oBaHuUs, yTB. MpHKa3oM MuHHCTEpCTBa
obpa3oBanus Poccuiickoit ®enepanuu ot 17.12.2010 Ne 1897,

— Ha ocHoBaHuM npukaza Nel577 ot 31.12.2015 rona «O BHeceHuH HW3MEHEHUN B (helepaibHBI TOCYyIapCTBEHHBIH 00pa3oBaTeNbHBIH
CTaHJapT OCHOBHOTO 00Iero odpazoBaHus, yTB. MpukazoM MuHuctepctBa oOpasoBanus Poccuiickoit ®@eneparuu ot 17.12.2010 Ne
1897,

— Ilucema MunucrepctBa obpazoBanus Pecniy6muku bamkoprocran Ne 04-05/273 ot 09.03.2016,

— ABTopckoii mporpammoii mo matemaruke: 5 — 11 kmaccel [A I'. Mepsnsik, B. b. Ilomonckuii, M. C. Skup u ap.]. — M.: Bearana — I'pad,
2014.

—  YueOHoro miana MyHHIIMITATFHOTO aBTOHOMHOT'O 0011e00pazoBaTeibHOTO yupexkaenus «Jlumenr Nel55» roponckoro okpyra ropon Yda
pecny6nuku bamkoprocras.

Hcnone3yemsenii YMK:
Maremartuka: 5 kiacc: Y4eOHUK I ydarmxcst oOrieoOpa3oBarenbHbIX yupexaeHuit /I'. Mepsnsak, B.b. Ilomonckuii, M.C. fAxup. — M.:
Benrana-I'pad, 2014.
Maremartuka: 6 kjacc: ydeOHUK IS ydammxcs oOmieoOpa3zoBarenbHbIX yupexkaenuid / A.I'. Mep3nsk, B.b. Ilomonckuit, M.C. Sxup. — M.:

Benrana-I'pad, 2013-2014.

VYueonuk: I'.B. lopodees, JL.I'. Ilerepcon. MaTtematuka. 5 knacc. Hactu 1,2 — M., «FOBenTan, 2013.

Yuebnuk: I'.B. lopodees, JL.I'. [lerepcon. Matemaruka. 6 kiacc. Yactu 1,2,3 — M., «tOBenray, 2013.

Anrebpa. 7 xnacc. YueOHuk 0a30BbIii ypoBeHb: yueouuk: /HO.H. Makapsrues, H.I'. Munaiok, K., Hemkos, C.b. CyBopoBa; mox penakitueit C.A.
TenskoBckoro. MockBa: «IIpocsemenuey, 2023;

Anrebpa. 8 kiacc. B 2 u. Y. 1. YyeOHuk 11 ydanuxcs oomeo0pa3oBaTenbHbIX yupexaenuit/ — A.I'. Mopakosuy, - M.: Muemo3suHa, 2013 r.;
Anrebpa. 8 xmacc. B 2 u. U.2. 3ajaunuk ans yyamuxcst oOmeoOpa3oBaTenbHbIX yupexaenuit/ — A.I'. Mopakosuy, JI.A. Anexcanaposa, T.H.
Mumyctuna, E.E. Tynpunnckas, - M.: Muemosuna, 2013 r.

Anrebpa. 9 knacc. B 2 u. Y.1. Yuebuuk 1 yyamuxcs oduieoopazoBarenbHbIX yupexaenuit/ — A.I'. Mopakosuy, I1.B.Cemenos - M.: MHemo3uHa,
2013 .



9. Aunre6pa. 9 ximacc. B 2 u. Y.2. 3agaunuk ais yyanmxcs oOmeo0pa3oBarenbHbIX yupexaenunit/ — A.I'. Mopakosuu, JI.A. Anekcanaposa, T.H.
Mumyctuna, E.E.Tynpunnckas, I1.B. CemenoB - M.: Muemo3una, 2013 r.
10. I'eomeTpus. 7-9 knaccel: yueOHUK s o0meoopazoBatenbubix Opranuzanuit/ JI.C. Atanacsan, B.®. byrysos, C.b. Kagomnes, D.I". [lo3usk, U.N.
Onuna— M.: [Ipocsemenue, 2014
B nmporpamme Tak)ke y4MTHIBAIOTCS JOMUHUPYIOIIME UICH U MOJO0XKEHHUS MPOrpaMMbl pa3BUTHUS U (POPMHUPOBAHUS YHUBEPCAIbHBIX YU€OHBIX
JICWCTBUH JUII OCHOBHOTO OOIIEro oOpa3oBaHUs, KOTOpble 00ecneunmBalOT (OPMHUPOBAHUE POCCHICKONW TpakJaHCKOH HMJIEHTHYHOCTH,
KOMMYHHUKATHUBHBIX Ka4€CTB JIMYHOCTH U CIIOCOOCTBYIOT (DOPMHUPOBAHUIO KIHOYEBONW KOMIETEHIIMM — YMEHHS YUUTHCS.
Kypc MmaremaTuku 5-6 ki1accoB sBIseTCs PyHIAMEHTOM JIT MATEMATHIECKOTO OOPa30BaHMsI M Pa3BUTHS IIKOJILHUKOB, IOMUHHUPYIOIICH (QYHKITUEH
IIPH €T0 U3YYEHUHU B ’TOM BO3pACTE SBISETCS HMHTEJUIEKTYalbHOE pa3BUTHE ydamuxcs. Kypc mocTpoeH Ha B3BEIIEHHOM COOTHOIIIEHUH HOBBIX U
paHee YCBOCHHBIX 3HAHUH, 00S3aTEIbHBIX U JOIIOJHUTEIBHBIX TEM JJI U3YUCHUs, @ TAK)KE YUUTHIBACT BO3PACTHBIC ¥ HHIUBUyaIbHBIC OCOOCHHOCTH
YCBOCHUS 3HAHUN YUAIIIMHUCS.

[IpakTHyeckast 3HAYMMOCTH IIKOJIBLHOTO Kypca MaTeMaTHKU 5-6 KJIIACCOB COCTOUT B TOM, UTO MPEAMETOM €€ N3YUEHUS SIBIISTIOTCS TIPOCTPAHCTBEHHBIE
(OpMBI U KOJTMYECTBEHHBIE COOTHOILIEHUS peajbHOro Mupa. B coBpeMeHHOM 00111ecTBe MaTeMaTHuecKas MOAr0TOBKAa HE0OX0IUMa KaKIOMY
YeJIOBEKY, T.K. MaTeMaTHKa IMPUCYTCTBYET BO BCEX c(hepax UeIoBEUECKON NesITeTbHOCTH.

Matemartuka sIBISIETCS OJTHUM U3 OMOPHBIX IIKOJBHBIX MPEAMETOB. MaTeMaTH4ecKue 3HaHHs U YMEHHsI HEOOXOIUMBI JIJIsl U3y4eHHs anreOpbl U
reoMeTpur B 7-9 Kjaccax, a TakKe I U3YYCHUS CMEKHBIX JTUCITUTUIHH.

Henu n3yyeHuss MaTeMaTHKU: Pa3BUTUE MBIIIUICHHUS, IPEKIE BCET0 aOCTPaKTHOTO MbIUIeHHUS. C TOUKH 3pEHUS BOCIIUTAHUS TBOPUYECKOM TUYHOCTH
0COOCHHO Ba)KHO, YTOOBI B CTPYKTYPY MBIIIJICHHSI YIAITUXCSI, KPOME alITOPUTMHUECKAX YMEHUH M HABBIKOB, KOTOPBIE CHOPMYITUPOBAHEI B
CTaHJIapPTHBIX MpaBUIax, PopMyax U alropuTMax ACHCTBHI, BOILIN IBPUCTUYECKUE MTPUEMBI KaK O0IIEro, TaK U KOHKPETHOTO XapakTepa. DTH
MPUEMBI, B YaCTHOCTH, (POPMUPYIOTCS TIPH MTOMCKE PEIICHHS 3a/1a4 BBICIIINX YPOBHEH CIIOKHOCTH. B TIporiecce n3yueHus MaTeMaTHKH TaKkKe
dbopMUpPYIOTCS U TaKUE Ka4eCTBa MBIIIJICHHS, KaK CHJIa U THOKOCTh, KOHCTPYKTUBHOCTh U KPUTUYHOCTH. I agantanuy B COBpeMEHHOM
MH()OPMAIIMOHHOM O0IIECTBE BAKHBIM (DAKTOPOM SIBIISIETCS (POPMUPOBAHNE MATEMATHUECKOTO CTHJISI MBIIIUICHHUS, BKITFOUYAIOIIEe B ce0s1 MHAYKIIUIO 1
JenyKInto, 00001eHNe U KOHKPETU3aIMIO, aHAIIU3 U CUHTE3, KITacCU(UKAIINIO U CUCTEMATH3AINI0, a0CTparupoBaHue M aHAJIOTHIO.

OOydeHre MaTeMaTHKe JaéT BO3MOKHOCTH IKOJIbHUKAM HAYYHTHCS IIAHUPOBATH CBOKO JICATEIIBHOCTh, KPUTHICCKH OIEHUBATH €€, TPHHUMATH
CaMOCTOSITENIbHBIE PEIIeHHUs, OTCTAauBAaTh CBOU B3TJISABI M YOCIKICHUSI.

B nporiecce n3ydeHus MaTeMaTHKH IKOJIBHUKH y9aTCsl H3JIaraTh CBOW MBICITH SICHO M HICUEPITBIBAIOIIE, PUOOPETAIOT HABBIKK YETKOTO U
I'PaMOTHOTO BHITIOJTHEHHSI MATEMAaTHIECKHIX 3aIACEH, IPH 3TOM HCIIOIh30BaHNE MATEMAaTHIECCKOTO SI3bIKA TIO3BOJISET PA3BUBATh Y YIAIIUXCS
IPaMOTHYIO YCTHYIO U TUCHbMEHHYIO PEUb.

3HaKOMCTBO C UCTOPHEH pa3BUTHSI MAaTEMATHKH KaK HayKu (OPMHUPYET y yJalIuxcs MpeICTaBIeHNe 0 MaTeMAaTHKE KaK YaCcTH OOIIEUeIOBEYeCKO I
KYJbTYpBI.

3HAYUTEIIFHOE BHUMAHKE B M3JI0)KCHUN TEOPETUIECKOTO MaTepraia Kypca yAelsIeTCsl er0 MOTHBAIIMH, PACKPBITHIO CYTH OCHOBHBIX IOHSATHH, HJIEH,
MeTo0B. O0yueHre NOCTPOSHO Ha Oa3e TEOpUH pa3BUBAIOIIET0 O0YUYEHHUS, YTO JJOCTUTAETCS 0COOEHHOCTSMH M3JI0KEHHS TEOPETUYECKOr0 MaTepraa
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U YIPa)XXHEHUsIMU Ha CPaBHEHUE, aHAJIN3, BbIJIEJICHHE ITIABHOIO, YCTAHOBJIEHUE CBsI3€H, Kiaccupukaiuio, 00001meHne u cucremarusanuto. Ocobo
AKLEHTUPYIOTCS COJEPIKATEIBHOE PACKPBITHE MATEMAaTUUECKUX MOHATUH, TOJIKOBAHUE CYLIHOCTH MAaTEMaTUUYECKUX METOJ0B U 00JIaCTH UX
IIPUMEHEHHMS], IEMOHCTPALIUS BO3MOXKHOCTEN IPUMEHEHUS TEOPETUUECKUX 3HAHUH JUIsl pellieHHsl 3a]ja4 PUKJIaJHOTO XapaKTepa, HalpuMep pelieHus
TEKCTOBBIX 3aJ[a4, ICHES)KHBIX U MPOLIEHTHBIX Pacy€TOB , yMEHHUE MOJIb30BATHCS KOJIMYECTBEHHOW HH(POPMAaLIUE, MPEeICTaBICHHON B Pa3IMnYHbBIX
bopmax, ymeHue untath rpapuku. OcozHaHue OOIIEro, CyIIeCTBEHHOT'O SIBJIIETCSI OCHOBHOM 0a30H JUIsl peleHusl ynpaxHeHui. BaxHo npuBoauThb
JI€TaJIbHBIE MTOSICHEHMSI K PELICHUIO TUIIOBBIX YIIPa)KHEHUH. DTUM pacKphIBaeTCs CyTh METO/1a, IOAX0/a, IPEAIAraeTcsi aITOPUTM WM IBPUCTUYECKAsI
cXeMa pelleHHs! yIpaKHEHUH onpeAeaéHHOro Tuma.

Kypc anre6psr 7-9 xinaccoB sBnsieTcst 0a30BBIM ISl MATEMAaTHIECKOTO 00pa30BaHUs M Pa3BUTHS IIKOJLHUKOB. AnreOpandeckue 3HaHUS 1 yMEHUS
HE00XOAUMBI 11 U3y4eHHs TeOMETPpHUH B 7-9 Kilaccax, anreOpsl M Hayall MareMaTrueckoro aHanusa B 10-11 knaccax, a Takke JUIsl U3y4eHUs
CMEXHBIX TUCIUIUIHH.

[TpakTHyeckas 3HaYMMOCTb HIKOJIBHOI'O Kypca anreOpsl 7-9 KJIacCOB COCTOUT B TOM, UTO MPEIMETOM €€ U3yUeHUs SIBIISIOTCS KOJUUYECTBEHHbIE
OTHOIIEHHUS U IPOLIECCHI PeaIbHOr0 MUpPa, OIMCAHHBIE MATEMAaTUYECKUMH MOJENIIMU. B coBpeMeHHOM 00111ecTBE MaTeMaTHUECKast TOATOTOBKA
Heo0X0/1MMa KakJJOMy 4eJIOBEKY, TaK KaK MaTeMaTHKa IPUCYTCTBYET BO BCeX cdepax 4eJO0BEUECKON AeATEIbHOCTH.

OnHOI U3 OCHOBHBIX 1eJIeH H3yUEeHHUS alreOphI SIBISICTCS Pa3BUTHE MBILUICHUS, TIpexae Bcero @opmupoBanne aOCTPaKTHOTO MBIIUICHHS. B
porecce U3ydeHus anreopsl GOPMHUPYETCsl IOTHUECKOE U aITOPUTMUYECKOE MBIIIUIEHHUE, A TAK)KE TaKHe KayecTBa MbIIIJICHUS, KaK CHJIa U THOKOCT,
KOHCTPYKTUBHOCTB M KpUTHUHOCTH. /I amanTanuy B COBpeMEHHOM MH(OPMAITMOHHOM O0IIECTBE BaKHBIM (PaKTOPOM SIBISIETCSI (JOPMHUPOBAHUE
MaTEeMaTHUYeCKOro CTHJIS MBILUICHHS, BKIIOYAOLee B ceOs MHAYKIUIO U JeTyKIHI0, 0000IIeHNne U KOHKPETU3AIUI0, aHAJIN3 U CUHTE3,
KJIaCCU(PUKALIMIO U CUCTEMAaTH3allnI0, a0CTparupoBaHNUE U aHAJIOTHUIO.

OO0yuenue anredpe 1a€T BO3MOKHOCTh IIKOJIbHUKAM HAY4UThCS MJIAHUPOBAThH CBOIO AEATENIbHOCTb, KDUTUYECKH OLICHUBATh €€, IPUHUMATh
CaMOCTOSITENIbHBIE PEILIEHUs, OTCTauBaTh CBOM B3IJISA/bI U YOSKICHUS.

B npornecce n3yuenus anreOpbl IKOJIBHUKU y4yaTcs U3jaraTb CBOM MBICIIH SICHO U HCUEPIIBIBAIOLIE, TPUOOPETAIOT HABBIKM YETKOTO U TPAMOTHOTO
BBITIOJTHEHUSI MATEMaTUYECKUX 3allMCel, IPU ATOM UCIOJIb30BaHUE MATEMAaTUYECKOTO A3bIKa IMO3BOJISIET Pa3BUBATh Y YUALUXCSI TPAMOTHYIO YCTHYIO U
MUCbMEHHYIO peub. 3HAKOMCTBO € UCTOpUEH pa3BUTHs aareOpsl Kak Hayku (GOpMUPYET y ydalluxcs MpeacTaBieHue o0 anredpe Kak 4acTu
00111e4eI0BEYECKOM KYIbTYpPHI.

3amaun

3HaunTENbHOE BHUMAHKE B U3JI0)KEHUH TEOPETHUECKOT0 MaTepuaa Kypca yAeaseTcsl ero MOTUBAIlMHU, PACKPBITHIO CYTH OCHOBHBIX MOHSTHH,
uzaei, MeroioB. OOyueHne NOCTPOEHO Ha Oa3e TEOPHH Pa3BUBAIOIIETO 00YUEHHUSI, UYTO JOCTUTAETCS OCOOCHHOCTSIMH M3JI0KEHHS TEOPETHUECKOTO
MaTepHala 1 ypakHeHHsIMUA Ha CpaBHEHUE, aHAJIN3, BBIJEJIEHUE [TIABHOTO, YCTAHOBJICHUE CBsI3€H, Kiaccu(uKaiuio, 00001eHre U CUCTEMAaTU3alIHIO.
Oco000 aKIEHTUPYIOTCS CO/IEPKATEIBbHOE PACKPBITHE MATEMAaTHYECKUX MOHITHH, TOJTKOBAaHUE CYIIIHOCTH MaTeMaTHYeCKHUX METO/I0B U 00JaCTH UX
MPUMEHEHHS, IEMOHCTPALUS BO3MOKHOCTEN MPUMEHEHUS TEOPETHUECKUX 3HAHUH [T peleHns pa3sHOOOpa3HbIX 33134 MPHUKIATHOIO XapaKkTepa,
HaIpuMep pelIeHHs TEKCTOBBIX 3aJ1a4, IEHEKHBIX U IMPOLEHTHBIX Pacu€TOB, YMEHHE M0JIb30BaThCsl KOJTMUYECTBEHHOM HH(pOpMaled, mpeacTaBIeHHOM
B pa3nu4HOM popme, ymenue untath rpa¢puku. OcozHaHue OOIIEro, CYIECTBEHHOTO SBISETCS OCHOBHON 0a30H JUIs peleHus ynpaxkHeHni. BaxHo
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MIPUBOJIUTH JI€TaTbHbBIC MOSACHEHUS K PEIICHUIO TUIIOBBIX YIPAXXHEHUH. DTUM pacKpbIBaeTCs CYTh METO/Ia, MOAX0/1a, Ipe/ylaraeTcs allrOpUTM WU
IBPUCTUYECKAs CXEMA PEILICHMS YIIPAKHEHUHN ONPENeIEHHOIO TUIIA.

[TpakTHyeckasi 3HAUMMOCTb LIKOJIBHOTO Kypca T€oMeTpUu 7-9 KI1acCOB COCTOUT B TOM, UTO MPEAMETOM €€ N3YUCHHUS SIBIISIOTCS
MIPOCTPAHCTBEHHBIE (POPMBI M KOJIMYECTBEHHBIE OTHOLICHHUS PEATbHOTO MUpa. B coBpeMeHHOM 001iecTBEe MaTeMaTHyecKast MoAroToBKa He00XoquMa
Ka)KJJOMY Y€JIOBEKY, T.K. MaTeMaTHKa IPUCYTCTBYET BO BceX cepax 4eI0BeUeCKOl 1eaTeIbHOCTH.

['eomeTpus SBISETCS OJHUM U3 OTIOPHBIX IIKOJIBHBIX MPEAMETOB. | eoMeTpruyecKre 3HaHUs U YMEHUS HEOOXOMMBI JUTSl U3YUEHUS APYTHX
IIKOJIBHBIX JUCIUIUINH (Pusuka, reorpadus, Xumus, HHGOPMATHKA U JIP.)

OnHOM W3 OCHOBHBIX II€JIEH N3yYEeHUE TEOMETPUH SIBIISICTCS PA3BUTHE MBILUICHUS, TPEXk/Ie BCero (popMrupoBaHue aOCTPaKTHOTO MBIIUICHUsA. B
MpolLecce U3yueHusi TeoMeTpun (OPMHUPYIOTCS JTOTHYECKOE U allTOPUTMHUUECKOE, a TAK)KE TAKUE Ka4eCTBA MBIIIJICHHS, KaK CHJIa U THOKOCTbD,
KOHCTPYKTUBHOCTB Ml KpUTHYHOCTB. JIJIsl amanTanyu B COBPEMEHHOM HH(OPMAITMOHHOM O0MIECTBE BaKHBIM (PaKTOPOM SIBIISIETCS] (JOPMHUPOBAHUE
MaTEMaTHYECKOTO CTHJIS MBIIUICHHUSI, BKJIFOUAIOIIET0 B ce0s MHAYKIHIO U TEAYKINI0, 0000IIeHHE U KOHKPETH3AINIO, AaHATTU3 U CHHTE3,
KJ1acCU(UKALIMIO ¥ CUCTEMAaTH3AIHNIO, a0CTparupoOBaHNE M aHAIOTHIO.

OO0yuenne reoMeTpuH JaET BO3MOXKHOCTD IIKOJIbHUKAM HAYYHThCS IJIAHUPOBATH CBOIO JIESATEIBHOCTh, KPUTUYECKHU OLIEHUBATh €€, MPUHUMATD
CaMOCTOSITENIbHBIE PEIICHHUsI, OTCTaBATh CBOU B3IJISABI M YOCKIICHHS.

B mporiecce u3yueHusi TeOMETPUHN MIKOJBHUKU Y4aTCs U3JaraTh CBOM MBICIIHU SICHO U UCYEPIBIBAIOIIIE, TPUOOPETAIOT HABBIKH YETKOTO
BBITTOJIHEHUS] MATEMATUYECKHUX 3aIHCEH, IPH STOM HCIIOJIb30BAaHHE MAaTEMaTHUECKOTO S3bIKa TIO3BOJISIET PAa3BUBATh Y YYAIIMXCS TPAMOTHYIO YCTHYIO H
MUCBMEHHYIO peYb.

3HAaKOMCTBO C UCTOPHEH Pa3BUTHS T€OMETPHH KaK HayKd (POPMHUPYET y ydaIIuXcs MPECTaBICHNE O TEOMETPHH KaK YacTH 00IIe4eI0BeYeCKO
KYJIbTYpBHI.

3HaYnTEIbHOE BHUMAHKE B U3JI0KEHUN TEOPETHUYECKOTO MaTepHaia Kypca yaelseTcsi ero MOTHBAIIUH, PACKPBITHIO CYTH OCHOBHBIX ITOHSTHH,
uzaen, mero1oB. OO0ydeHue MocTpoeHo Ha 0aze TEOPUN Pa3BUBAIOLIETO 0OYUEHUs, YTO TOCTUTAETCSI OCOOCHHOCTSMHU U3JI0KEHUS TEOPETHUECKOT O
MaTepHalia U ypaKHEHHSIMHA Ha CPaBHEHHUE, aHAIIN3, BBIJIEJIEHUE TJIABHOTO, YCTAHOBJICHHUE CBS3EH, KIIACCH(HUKAIINIO, JOKA3aTEIbCTBO, 0000IIEHUE U
cucremaruszanno. Oco0o aKIEHTHPYIOTCS COAEPIKATENbHOE PACKPBITHE MATEMATUYECKUX MOHSATHIA, TOJIKOBAaHUE CYITHOCTH MaTEMAaTHYECKUX METOJI0OB
1 00JIaCTH UX MIPUMEHEHHS, IEMOHCTPAIIMS BO3SMOKHOCTEH IPUMEHEHUS TEOPETHUECKUX 3HAHUH TSI pelIeHHs pa3HOOOPa3HbBIX 33a]a4u MPUKIIaTHOTO
xapakTepa. Oco3HaHHE O0IEro, CYyIECTBEHHOTO SBISETCS OCHOBHOM 0a30i1 U1 peleHns yrnpaKHeHUH. DTUM pacKpbIBaeTCs CyTh METOAA,
MpeJUIaraeTcs arOPUTM HITH SBPUCTUYECKAsl CXeMa PEeIIeHHs YIPaKHEHUH ONpeIeI€HHOTO THIIA.

MecTto Kypca MaTeMaTHKH B y4eOHOM IVIaHe
VY4eOHblil npeamer «MareMaTuka» OTHOCUTCS K ITpeIMeTHOM obnacTn «Matematrka v nHGopMaTuka». ba3ucHbIi yueOHbIi
(oOpa3oBaTeNbHbI) IJIaH Ha U3yYEHHE MAaTEeMaTHKH B 5-9 kiiaccax OCHOBHOM IIIKOJIBI OTBOJUT 5 yU€OHBIX YaCOB B HEJIEINIO B TEUCHHE KaX10T0
rona ooyuenus, Bcero 870 gwacos (175*4+170). YacTs, hopMupyemas yaacCTHUKaMHU 00pa30BaTEIbHBIX OTHOIIIEHUH, T00aBIsET B 5 Ki1acce
lyac yriyOneHHOro u3y4eHus MaTeMaTHKU B HeJleto U 1 Jac anreOpsl B 7 Kiacce.
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1. Tnanupyembie pe3yJbTAaThl OCBOCHHS Y4e€OHOTr0 MpeaMeTa
N3ydyeHne mareMaTWKu 1O JAaHHOW MPOTrpaMMe CIIOCOOCTBYET (OPMHUPOBAHUIO Yy YyYalIUXCS JIMYHOCTHBIX, MeTampeIMeTHbIX M
NpeAMETHBIX Pe3yJbTaTOB 00YYCHUs, COOTBETCTBYIOIIUX TPEOOBaHUSM (heepaIbHOTO TOCYJAPCTBEHHOTO 00pa30BaTeIbHOTO CTaHAaPTa OCHOBHOTO
o01ero oopa3oBaHusl.
JIn4HOCTHBIE Pe3yJabTaThl:

1. AYXOBHO-HpaBCTBeHHOI‘O BOCIIUTAHHUA
NpCACTAaBJICHUA O COLHMAIIBHBIX HOpPMax MW IIpaBWIaxX MCEKINYHOCTHBIX OTHOIIICHUM B KOJUICKTUBE, T'OTOBHOCTHU K
pa3H006pa3H0171 COBMECTHOM ACATCIIBHOCTU IIPH BBIITOJIHCHUN y‘~IC6HI)IX, IMO3HAaBaTCJIbHBIX 3a4a4, BbIIIOJIHCHHUUOKCIICPUMCHTOB,

CO31aHNHN y‘le6HbIX IIPOCKTOB,

CTPCMJICHUS K B3aUMOIIOHMMAHUIO U B3aUMOIIOMOIIIA B IIPOLECCE 3TOH yqe6H0171 ACATCIIBHOCTH, TOTOBHOCTH OLICHHNBATH
CBOE IOBEJICHUE U MMOCTYIIKH CBOUX TOBapI/IH_[eﬁ C ITO3UIMU HPABCTBCHHLIX U IIPABOBLIX HOPM C y‘léTOM OCO3HaHHA HOCJ'ICI[CTBPIFI
IMMOCTYIIKOB,

2. TpyaoBoro BocCnUTaHUS
KOMMYHHKATUBHOM KOMIIETEHTHOCTH B OOIIECTBEHHO MOJIE3HOM, yueOHO- HCCIEI0BATEIbCKOW, TBOPYECKOW U JIPYTHX BUAAX
NEeSTENIbHOCTH; WHTEpeca K MPaKTUYeCKOMY H3Y4YeHHIO Tpodeccuit M Tpyna pazdudyHOTO pojia, B TOM YHCJIE Ha OCHOBE
MIPUMEHEHHUS MPEMETHBIX 3HAaHUM, OCO3HAHHOTO BHIOOPA MHIUBHUAYATHHOW TPAGKTOPUHU MPOJIOJDKEHUSI 00pa30BaHUs ¢ YUETOM
JMYHOCTHBIX MHTEPECOB M CIIOCOOHOCTU K MPEAMETY, OOIIECTBEHHBIX MHTEPECOB U MOTPEOHOCTEH, yMEHHE KOHTPOJIMPOBAThH
MPOLIECC U Pe3yJIbTaT Y4eOHON U MaTeMaTU4YeCKON JesITeIbHOCTH;

3. IleHHOCTH HAYYHOIO MO3HAHMS MOAPA3yMeBAET:

— COJCHCTBHE MOBBIIICHUIO MPUBIEKATEIBHOCTH HAyKH JUIS TMOJAPACTAIOIIET0 TMOKOJEHHS, MOIICPKKY HAyYHO-TEXHHUECKOTO
TBOpUYECTBA JIETEH;

— CO3JIaHWE YCJIOBUU IS MOJYYCHHS JACTbMH JOCTOBEPHOW MH(MOPMAIUK O TEPEOBBIX JOCTHKCHHUSIX U OTKPBITHUAX MHUPOBOH U
OTEUECTBEHHOW HAYKH, TOBBIIICHUS 3aWHTEPECOBAHHOCTU TOJPACTAIONIETO MOKOJICHUS B HAYYHBIX MO3HAHHIX 00 yCTpPOMCTBE
MUpa U 00IIeCTBa;

— KPUTUYHOCTH MBIIUJICHUA, HHUIIMATUBA, HAXOAYNBOCTb, AKTUBHOCTE ITPH PCHICHUNU MATEMATHYCCKUX 3a1a4.



MertanpeaMeTHble pe3yJbTaThl:

1) YMEHHUE CaMOCTOSITENILHO ONPEACIATh LI CBOETO 00Yy4EHUSs], CTaBUTh M (POPMYIIMPOBATH sl ce0s1 HOBBIE 3a/1aud B yu&Oe, pa3BUBATh MOTHBBI
U MHTEPECHI CBOEH M03HABATEIbHON JEATECIIBHOCTH;
2) YMEHUE COOTHOCHUTH CBOU JIEUCTBUS C IUIAHUPYEMBIMU pe3yJIbTaTaMH, OCYLIECTBIIATh KOHTPOJIb CBOCH JAEATEIBHOCTH B IPOLECCE TOCTHKECHUSA

pe3yibTaTa, ONpeaessiTh CIOCOObI ACHCTBUI B paMKaxX MPEIJIOKCHHBIX YCIOBUM M TpeOOBaHUM, KOPPEKTUPOBATh CBOU JICHCTBUS B COOTBETCTBHH C
W3MEHSIOLIENCS CUTYyallue;

3) YMEHHUE OIPENeIATh MOHATHS, CO3/1aBaTh 0000IIEHMS, yCTaHABIMBATh AHAJIOIUHU, KIACCU(PHULIMPOBAThH, CAMOCTOSITEIbHO BBIOMPATh OCHOBAHUS U
KpUTEpUH U1 KJIaCCU(PUKALINH;

4) yYMEHHUE yCTaHaBJIMBATh IPUUYUHHO-CIICICTBEHHBIE CBSA3U, CTPOUTD JIOTHYECKOE PACCYXkACHUE, YMO3aKII0ueH!e (MHIYKTUBHOE, T€AYKTUBHOE U
10 aHAJIOTUH) U JEJIaTh BbIBOJbL;

5) pa3BUTHE KOMIIETEHTHOCTH B 00JIACTH UCIOIb30BAHUS MHPOPMALIMOHHO — KOMMYHHUKALIMOHHBIX TEXHOJIOTHH;

6) NepBOHAYAIILHBIC TPEJCTABICHUS 00 WAEIX M O METOJaX MaTeMaTHKH Kak 00 YHHBEpPCAJbHOM SI3bIKE HAyKH M TEXHUKH, O CPEJICTBE
MOJIEJIMPOBAHUS SIBJICHUN U IIPOLIECCOB;

7) YMEHME BUJIETh MAaTEMATUYECKYIO 337auy B KOHTEKCTE ITPOOJIEMHON CUTYallMH B IPYIUX AUCLUILIMHAX, B OKPYKaOILEH KU3HU;

8) yYMEHHUE HaXOJUTh B Pa3IMUYHBIX MCTOUYHUKAX MH(OpMAIMIO, HEOOXOIUMYIO Ul pEIIeHUs] MaTeMaTH4YeCKUX MpoOjeM, U MpeICTaBsATh €€ B
MOHATHOU (hopMe, TPUHUMATD PEUICHNE B YCIOBHUSIX HETOJHOW WM N30BITOYHOMN, TOUHOW MIIM BEPOSITHOCTHOW MH(OPMALINY;

9) yMEHUE IMOHMMAaTh W MCIIOJIb30BaTh MaTEeMaTH4YEeCKUE CpeACTBAa HariasaHocTd (rpaduku, TaOnMIbl, CXeMbl W Ap.) I WILIOCTPAIUH,

MHTEpIpPETALMH, APTyMEHTALUH;
10)  yMeHHe BBIIBUraTh I'MIIOTE3bI IPU PEIICHUH 3a/1a4, IOHUMATh HEOOXOJUMOCTb UX NTPOBEPKHU;
11) ITOHUMaHUE CYIIHOCTH aITOPUTMUYECKUX NPEANNCAHUNA U YMEHUE AEMCTBOBATh B COOTBETCTBUU C IIPEIIOKEHHBIM aJITOPUTMOM.

IIpexmeTHbIe pe3yabTaThI:

BbinyckHUK HayuyuTcsi B 5-6 kJjaccax (/151 MCIOJIb30BaHMS B TOBCeJIHEBHOH JKM3HHM U o0ecrie4eHMs] BO3MOKHOCTH YCIEUIHOIO
NMPoI0JKeHNs 00pa3oBaHus HA H230BOM YPOBHeE)

e OnepupoBaTh Ha 6a30BOM YpOBHE' MOHATHIAMHU: MHOXKECTBO, IEMEHT MHOXKECTBA, TOAMHOKECTBO, IPHHAUTIEKHOCTD;

® 33/1aBaTh MHOXKECTBA IEPEUUCICHUEM UX JIEMEHTOB,;

® HaXOJUTh NepeceueHne, 00beIMHEHNE, ITOAMHOXKECTBO B MMPOCTEHIINX CUTYAIUSIX.
B noBcegHeBHOI :KM3HM M IPU U3YYEHHH APYTHX MPeEAMETOB:

® pacro3HaBaTh JIOTHYECKHA HEKOPPEKTHBIC BBICKA3bIBAHHS.

1 o o o
3,HGCL " Aajee — paclio3HaBaTb KOHKPETHBIC ITPUMEPDIL 06IlII/IX TOHATHUU IO XAPAKTEPHBIM MIPHU3HAKaM, BBIIIOJHATL JEUCTBHSA B COOTBETCTBHUU C OIMPCACIICHUEM U IPOCTCULIUMU
CBOICTBaMHU HOHﬂTHﬁ, KOHKPETHU3NPOBATh IIPUMEPAMHU 06HII/IG IIOHATHS.
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Yucaa: OnepupoBaTh Ha 0a30BOM ypOBHE MOHSATHUSMH: HATYPAIBHOE YUCIIO, I1E]10€ YUCII0, OOBIKHOBEHHAs APOOb, AECITHYHAS IPO0b, CMEIIaHHOE
YHUCJIO, PALIMOHAIEHOE YHCIIO;

® HCIIOJIb30BaTh CBOMCTBA YKCEN M TIPABWIIA IEHCTBHI C palliOHAIBHBIMHA YHCIaMH TIPH BBITOJIHEHUN BBIYUCICHUN;

® HCIOJIb30BaTh MPU3HAKH IEIUMOCTH Ha 2, 5, 3, 9, 10 npu BBINOJIHEHUN BHIYMCICHUN U PEIICHUU HECIIOKHBIX 3a/1a4;

® BBINOJHATH OKPYIJVICHHE PAllMOHATBHBIX YMCENI B COOTBETCTBUHU C TIPaBUJIAMHU;

® CpaBHUBATh PAIIMOHAJBHBIC YHCIA.
B noBce1HeBHOI JKU3HU U NIPH U3YYeHUH JAPYTUX MPeIMeTOB:

® OICHUBATH PE3YyJIbTAThl BBIYUCICHUHN IIPHU PEIICHUU IPAKTUYCCKUX 3a]1aY;

® BBINOJHATH CPABHEHUE YMCEN B PEAIbHBIX CUTYaIUAX;

® COCTaBIISITh YHUCIIOBBIE BRIPAKECHUS P PEIICHUH MPAKTUUYECKHX 3aJ1a4 U 3a7[ad U3 JPYTUxX y4eOHBIX MPEeIMETOB.
CrarucTUKa U TeOpHUsi BEpPOSITHOCTE

e [IpencraBnsTe gJaHHBIC B BUIE TAOIUIl, AHArPaMM,

® YHuTaTh WH(OPMALIUIO, IPEJCTABICHHYIO B BUIC TAOHIIBI, THATPAMMBI.
TexcroBble 3a1a4u

e Pemarh HeCOXKHBIC CIOKETHBIE 3a]]a4M Pa3HBIX TUIIOB Ha BCE apU(PMETHICCKUE JICHCTBYS,

® CTPOUTH MOJIENb YCIOBUS 33a4u (B BUJIE TaOIHIIbI, CXEMBbI, PUCYHKA), B KOTOPOU JTaHBI 3HAUEHUS JABYX M3 TPEX B3aWMOCBS3aHHBIX BEJTUYHH,
C IIEJIBIO TTIOMCKA PEIICHUS 3aa4H;

® OCYIIECTBISATH CHOCOO MOMCKA PEIIeHUs 3aJadd, B KOTOPOM PaCCYXKJICHHE CTPOUTCS OT YCIOBHs K TpeOOBaHHMIO WIIM OT TpeOOBaHUS K
YCIIOBHIO;
COCTAaBJISITh TUIAH PEIICHUS 33]1a4H;
BBIJICJISITH DTAIBI PEIICHUS 3aa4H;
WHTEPIPETHUPOBATH BHIYUCIUTEIIbHBIC PE3YJIbTATHI B 33/1a4€, UCCIIEI0BATh MOTYyYEHHOE PEIIeHUE 3a/1a4u;
3HATh Pa3IMUMe CKOPOCTEM 0OBEKTA B CTOSTYEH BOJIE, TPOTUB TEUEHHUS U 110 TEUCHUIO PEKU;
pemiaTh 3aJja4i Ha HaX0K/ICHHE YaCTH YKCJIa U YUCJIA 110 €ro YacTH;
pemars 3aJa4ud pa3HbIX THUIOB (Ha paboTy, Ha MOKYNKH, Ha JBUKEHHE), CBS3BIBAIOUIMX TPU BEIUYUHBI, BBIIEISATH OTH BEIUYUHBI U
OTHOILIEHUS MEXy HUMH;

® HAaxOJWTh MPOIEHT OT YHUCJA, YMCIO IO TMPOIEHTY OT HEro, HaXOJUTh IMPOIEHTHOE OTHOIIECHHWE IBYX YHCEJ, HaXOIUTh IPOILIEHTHOE
CHUKEHUE WJIH MPOIEHTHOE MOBBIIIICHUE BEJTUYHHBI,

® penaTh HECIOKHBIE TIOTUUECKHE 337]a4l METOJIOM PACCYKACHUM.
B noBceiHeBHOI KU3HM U NIPH U3YYEHHUH JAPYTUX NPeIMETOB:

® BBIJIBUTATh THUIIOTE3BI O BOBMOXHBIX MPEACIbHBIX 3HAUCHUSIX HCKOMBIX BEJTMYUH B 3a/1a4e (J1e7aTh IPUKUIIKY)
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Harasanasi reomerpus
I'eomeTpuuyeckue Gpurypsl

e OmnepupoBaTh Ha 6a30BOM ypOBHE MOHATHSAMHU: (QUrypa, TOUKA, OTPE30K, IpsAMas, Jy4, JIOMAaHas, yrojl, MHOTOYTOJIbHUK, TPEYTOJIbHUK U
YeThIPEXYroJbHUK, IPSIMOYIOJIbHUK U KBaJApaT, OKPYKHOCTb U KpPYT, MIPSIMOYIOJIbHBIN Napamienenunesn, Kyo, map. M3o0paxars uzyyaemble (GUrypsl
OT PYKH U C IIOMOLIBIO JINHEUKHU U LIUPKYJIS.

B noBceHeBHOM KU3HM M NIPH M3YYCHHHU APYTUX NPEIMETOB:

e pelaTh NPaKTUYECKUE 3ajaui C IPUMEHEHUEM MPOCTEUIINX CBONCTB QUTYP.
N3mepenus u BoI4McIeHUS

® BBINOJIHATh U3MEPEHUE AJIMH, PACCTOSHUMN, BEJIMUUH YIJIOB, C IOMOIIBIO HHCTPYMEHTOB I H3MEPEHUN IIMH U YIJIOB;

® BBIUUCIIATH IUIOIAAHU PSIMOYTOJIbHUKOB.
B noBcenHeBHOM KU3HHM M NIPH M3YYCHHHU APYTUX NPEIMETOB:

® BBIYUCIIATH PACCTOSHUS HA MECTHOCTH B CTAaHJAPTHBIX CUTYaLHsIX, IIJIOMAAN IPSIMOYTOJIbHUKOB;

® BBINOJHATH IPOCTEHIIINE TOCTPOCHUS U U3MEPEHHSI HA MECTHOCTH, HEOOXOAUMBIE B PEAIbHOM KHU3HH.
Hcropuss MaTeMaTHKH

® OIMCHIBATh OT/EIBHBIE BBIIAIOIIMNECS PE3YyJIbTaThl, IOJYyYEHHBIE B XOJ€ PA3BUTHSI MATEMATUKN KAK HAYKH;

® 3HATh IPUMEPHI MATEMAaTUYECKUX OTKPBITUNA U UX aBTOPOB, B CBSA3U C OTEUYECTBEHHOW ¥ BCEMUPHON NCTOPHUEH.
BbInycKHUK MOJIYyYUT BO3MOKHOCTh HAYYUTHCHA B 5-6 Ki1accax (1J1s1 o0ecriedeHUs1 BO3MOKHOCTH YCHELIHOI0 MPOJ0JIKeHUsI 00pa3oBaHMs HA
0a30BOM M yri1y0JICHHOM YPOBHSIX)
DJIeMeHThbI TeOPUH MHOKECTB M1 MATEeMaTH4eCKOH JIOTUKH

o Onepupoeamb2 NOHAMUAMU. MHONCECMBO, XAPAKMEPUCMUKU MHONICECMEd, INeMEeHm MHONICeCmed, nycmoe, KOHeuHoe U OecKoHeuHoe
MHOHCECBO, NOOMHONICECMBO, NPUHAONEIHCHOCD,

e  onpeodenamv NPUHAONEIHCHOCHb INEMEHMA MHONCECMBY, 00bEeOUHEHUIO U NEPECceyenuUio MHOJICECME,; 3a0a8amb MHONCECBO C NOMOUYbIO
nepevucienus 21eMeHmos, C106eCHO20 ONUCAHUAL.
B noBceqHeBHOM KU3HU U NIPH U3YYEHHUH APYIUX NPeIMETOB:

®  pacno3Haeamb 102U4eCKU HeKOPPEeKMHble blCKA3bIBAHUSL,

® Ccmpoums YenouKu YMOo3axkIoUe Ul Ha OCHO8€e UCNONb306AHUA NPABUTL TOSUKU.

2 o o
BHGCL " fajiee — 3HaTb OPEACICHUC IIOHATHS, YMETD MMOSICHATH €I0 CMBICJI, YMETh UCITOJIL30BATh MOHATHE U €TI0 CBOMCTBA IIPHU NPOBCACHNU PACCYKACHNUHU, 1OKA3aTCIILCTB,
peuIicHuur 3aaa4.
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Yucna: Onepuposamsv NOHAMUAMU. HAMYPATLHOE YUCTO, MHONCECTNE0 HAMYPAbHBIX YUCE, Yel0e YUCTO, MHONCECBO0 YelblX Yucel, 00bIKHOBEHHAs
0podb, decamuunas Opobb, CMEUARHOe YUCTO, PAYUOHATIbHOE YUCTLO, MHONCECMBO PAYUOHAILHBIX YUCE], 2e0MemPUYeCcKdsi UHMepnpemayus
HAmMypaibHbiX, YeavlX, pAYyUOHAIbHBIX,

®  NOHUMAMb U OOBACHAMb CMBICT NOZUYUOHHOU 3ANUCU HAMYPATbHO20 YUCIA,

®  GLINOJIHAMb BLIYUCIEHUS], 8 MOM YUCTe C UCNOIb30BAHUEM NPUEMO8 PAYUOHAILHBIX 8bIYUCAEHUL, 0O0CHOBLIBAMb ANCOPUMMbL 8bINOIHEHUS
Oeticmeull,

® ucnonvzosams npuzHaku oeaumocmu Ha 2, 4, 8, 5, 3, 6, 9, 10, 11, cymmul u npoussedenus yucenl npu 8bINOJIHEHUU BbIYUCTICHUL U PeuleHUl
3a0a4, 000CHOBLIBAMb NPUSHAKU OETUMOCTIU;

®  BBLINONHAMb OKPY2IeHUE PAYUOHAILHBIX YUCEL C 3A0AHHOU MOYHOCMbIO;

®  Ynopsaoouusamsv YUC1a, 3aNUCAHHBLE 8 8UOE OOLIKHOBEHHBIX U 0eCAMUUHBIX Opobel,

o naxooumv HO/[ u HOK uucen u ucnoniv3oeamso ux npu peuwieHuu 3a0d, .

®  onepuposamv NOHAMUEM MOOYIb YUCILA, 2e0MEMPUYECKAdsl UHMEPRPemayus MO0y YUCA.
B noBceHeBHO KU3HM U NIPU U3YUYEHHHU APYTUX NMPEIMETOB:

®  NpUMEHAMb NPABUILA NPUOTIUNHCEHHBIX BbIYUCTCHUL NPU PeUeHUU NPAKMUYeCKUX 3a0ay U peueHuu 3a0ad Opy2ux yueOHvlX npeomemos;

®  BBLINOJHAMb CPABHEHUE PE3YIbMAMO8 8bIUUCIEHUL NPU PeUeHUU NPAKMUYECKUX 3a0ad, 8 MOM YUCTe NPUOTIUNCEHHBIX bIYUCTEHUL,

®  COCMABIAMb HUCTIOBbIE BLIPANCEHUS U OYEHUBAMb UX 3HAYEHUs NpU peuleHul NPakmuyeckux 3a0ai u 3a0aiy u3 opyeux y4eOHbIX
npeomemos.

YpaBHeHHd U HEPABEHCTBA

o Onepuposamv HNOHAMUAMU: PABEHCMBO, HUCIO0B0€ DABEHCMBO, YPABHEHUe, KOPEeHb VPABHEHUS, peuleHue YPABHEeHUs, YUCT080e
HEePaseHCmao.
CTaTHCcTHKA U TeOpHUs BepPOSITHOCTEH

o Onepuposamv noHamusaMU: CMoO4Yamoie U Kpy2osbie Ouazpammyl, mabiuysbl OAHHbIX, CpeoHee apugdhmemuyeckoe,

®  u3GIeKaAmb, UHPOpMAYUIO, NPEOCMABIeHHYI0 8 madIuYax, Ha ouazpammax;

® cocmaensme madbauybl, CMPOUMsb OUASPAMMbL HA OCHOBE OAHHBIX.
B noBcegHeBHOI )KM3HM M IPU U3YYeHHUH APYTHX MPEAMETOB:

®  u3BIEKAMb, UHMEPNPEMUPOBAMb U NPeodPA308bI6aMb UHDOPMAYUIO, NPEOCMABGIEHHYI0 8 MAOIUYAX U HA OUASDAMMAX, OMPAHCAIOULVIO
CBOLICMBA U XAPAKMEPUCTUKU PEATIbHbIX NPOYECCO8 U ABTIeHUL.
TekcToBBIC 32241

e Pewamb npocmoie u CLONCHbIE 3A0AYU PASHLIX MUNOS, A MAKHCE 3A0aYU NOBLIULEHHOU MPYOHOCMIL,

®  UCNOIB308aMb PA3HbIE KPAMKUE 3ANUCU KAK MOOEIU MEKCMO8 CLONCHBIX 3a0ay 05l NOCMPOEHUsI NOUCKOBOU CXeMbl U peueHUss 3a0a4;

®  3HAMb U NPUMEHAMb 00a CNOCOOA NOUCKA peuleHus 3a0ay (0m mpebo8anus K yCi08Uio U om yCiosus K mpeoosanuio),
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®  MOOeNUPOBAMb PACCYICOEHUsL NPU NOUCKE PEUUEeHUs] 3a0ad ¢ NOMOWDBIO epap-cxembl,

®  gblOENAMb IMANbL peuleHUsl 3a0adU U COOEPAHCAHUE KAHCO020 IManda;

®  UHMEPNPemUpPoO8amb GbIUUCIUMENbHbLE PE3YIbMAambl 8 3a0aue, UCCIe008amb NOJYUEHHOE peuleHue 3a0ayul;

®  QHATU3UPOBAMD BCEBO3MOIICHBLE CUMYAYUU B3AUMHO20 PACNONONCEHUSL O8YX 0OBEKMO8 U USMEHEHUe UX XAPAKMEPUCIUK NPU COBMECHHOM
08UdICEHUU (CKOPOCMb, 8peMsl, pAcCmosHuUe) NpU peuleHuu 3a0ad Ha O0s8udiceHue 08yX 00beKmMo8 KAK 8 O0OHOM, MAK U 68 NPOMUBONOJIONCHLIX
HAanpasieHusx;

®  UCCTe008amMb 8CEBO3MONCHBLE CUMYAYUU NPU PeuleHUlY 3a0ad Ha O8UdCeHUe N0 peKe, pacCMampusams pasHvle CUCTeMbl OMCYemd,

®  pewams pazHOOOPA3HbIE 3A0AYU «HA YACMUY,

®  pewamsb U 000CHOBHIBAMDb C80€ peuleHue 3a0a4 (8bl0eNAMb MAMEMAMUYECKYI0 OCHOBY) HA HAXOJMCOeHUe 4acmu YUcid U Yucid no e2o
Yacmu Ha OCHO8e KOHKPEMHO20 CMbLCIA OpodU;

®  0co3Hasamv U 0OBACHAMb UOCHMUYHOCHb 3A0aY PA3HBIX MUNOG, CEA3bIBAIOUWUX MPU BEIUYUHbL (HA pabomy, Ha NOKYNKU, HA O8UdICeHUe),
BbLOCIAMb HMU BENUYUHBL U OMHOWEHUSL MeHCOY HUMU, NPUMEHAMb UX NpU PEueHuU 3a0ay, KOHCMpPYuposams COOCMBEHHblE 3a0a4u YKA3AHHbIX
MUnos.
B noBceaHeBHOI )KM3HU M IPU U3YYE€HHH IPYTUX NMPEAMETOB:

®  gvidenAmb NpU peueHuy 3a0a4 XapaKkmepucmuku paccmampusaemoll 6 3adaie cumyayuu, OmiuyHvle Om pednbHulx (me, om KOMOpPbIX
abecmpazuposaniucy), KOHCMpYUposams Ho8ble CUMYayuu ¢ y4emom 3Mmux Xapakmepucmuk, 8 YaCmHOCMU, Npu peuleHuu 3a0ay Ha KOHYeHmpayuu,
VUUmvleams NIOMHOCMb GeUieCmed;

® pewamsb U KOHCMPYUPOBAMb 3A0AYU HA OCHOBE PACCMOMPEHUs PealbHbIX CUmyayuil, 6 KOMOpblX He mpeOyemcs mouHbll
BLIUUCIUMENbHDIL Pe3YTbman;

®  pewams 3a0a4u HA OBUICEHUE NO PeKe, PACCMAMPUBASL PA3Hble CUCMEMbl OMCYema.
Harasignasi reomeTpust
I'eomerpuyeckue GpuUrypsl

o [I361eKams, UHMepnpemuposamsy u npeodpa306ulams UHGOPMAYUIO 0 2eOMEMPUIeCcKUX ueypax, npeocmasienHylo Ha Yepmeicax,

®  uz0bpasicame uzyuaemvie pueypvl 0m pyKu u ¢ HOMOUbIO KOMNbIOMEPHLIX UHCHPYMEHMOS.
N3mepeHus u BLIYMCTIEHUS

®  BLINOIHAMb UMEPeHUe ONIUH, PACCIOAHUL, 8ETUYUH Y2108, C HOMOWBIO UHCIMPYMEHMO8 O USMEPEHU ONUH U Y208,

®  BLIYUCTAMY NIOWAOU NPAMOY2OIbHUKOS, KBAOPAMO8, 00beMbl NPAMOY20IbHbIX NAPALleNenunedos, Kyoos.
B noBceHeBHO KU3HM U TIPH U3YYEHHHU JAPYTUX MPEIMETOB:

®  BLIUUCTAMb PACCIMOSHUS HA MECIMHOCIMU 8 CIAHOAPMHBIX CUMYAYUSIX, NIOWAOU Y4ACIKO8 NPAMOY20IbHOU hopMbl, 00beMbl KOMHAM,

®  BBLINOIHAMb NPOCMeUUe NOCMPOEHUSI HA MECIHOCTU, HEOOX0OUMbLE 8 PEAbHOU JHCUSHU,
®  OyeHUuBamMb pazmepvl PeaibHbiX 00BLEKMO8 OKPYHCAIOUe20 MUpPQ.
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HcTopust MaTeMaTUKHU
o Xapakmepuzo6amuv 6K1A0 8blOAIOWUXC MAMEMAMUKOE 8 PA3BUMUE MATNEMAMUKU U UHBIX HAYYHBIX 00aacmell.

BopinyckHuK HayuuTes B 7-9 Kiaccax (Iisl MCIOJIb30BAHMS B MIOBCEIHEBHOM KU3HU M 00ecriedYeHUsI BO3MOKHOCTH YCIELHOT0 MPOA0JIKEeHH I
o0pa3oBaHusi Ha 6a30BOM YpOBHe)
DJIeMEHThI TEOPUH MHOKECTB U MATEMATHYEeCKOM JIOTHKH
e  OnepupoBaTb Ha 6a30BOM yp013He3 MOHSTHUSIMU: MHOXECTBO, 3JIEMEHT MHOXKECTBA, IOJIMHO>KECTBO, IPUHAJIEKHOCTD;
®  33/1aBaTh MHO>KECTBA NIEPEUUCIIEHUEM UX IJIEMEHTOB;
® HaXOJUTb [lepeceyeHue, 00beIMHEHHE, TOJIMHOKECTBO B IPOCTEUILINX CUTYALIUSIX;
e onepupoBaTh Ha 0a30BOM YPOBHE MOHATHSAMU: OIIPE/EICHHUE, aKCHOMa, TEOpeEMa, 10Ka3aTelbCTBO;
® [IPUBOJUTH NIPUMEPHI U KOHTPIPUMEPHI J1JIs1 TOATBEPKACHUS CBOUX BbICKA3bIBAHUI.
B noBceHeBHOM KU3HM U NIPH M3YYEHHUH JAPYIUX NPeIMETOB:
®  HCIOJIb30BaTh rpaguueckoe MpPeICTaBICHUE MHOXKECTB JUIsl ONUCAHUS PEAJbHBIX IPOLECCOB U SIBICHUMN, IPU PEIICHUHU 3a1ad JIpYrux
Y4eOHBIX IPEMETOB.
Yucaa
e  OmnepupoBaTh Ha 6a30BOM ypOBHE MOHATUSMH: HATYPAIbHOE YHCIIO, LIEJIOE YHUCII0, OOBIKHOBEHHAS APOOB, AeCATHYHAS Apo0b, CMEIIaHHAs
Ipo0b, paliioHAIbHOE YHUCI0, apu(PMETUYECKUN KBaJPATHBIN KOPEHb;
®  JCIOJIb30BaTh CBOMCTBA YMCEI U MPABUJIA ACHCTBUI MPHU BHIIIOJHEHNUN BBIYMCIICHHUI;
WCIIO0JIb30BaTh MPU3HAKU ACIIUMOCTHU Ha 2, 5, 3, 9, 10 npu BBINOIHEHNH BBIYMCICHUHN U PEILIEHUN HECTIOKHBIX 3a/a4;
BBITIOJIHATH OKPYIJIEHHE PAllMOHAIBHBIX YUCEN B COOTBETCTBUH C MPAaBUJIAMU;
OLICHMBATh 3HAYEHHUE KBAJAPATHOIO KOPHS U3 MOJOKUTEIBHOIO 1IEJIOT0 YnCIa;
pacrno3HaBaTh palMOHaJIbHbIE U UPPAIlMOHAIbHbBIE YNCIIA;
e  CpaBHUBATh YHCJIA.
B noBceaHeBHO KU3HM M TIPM M3YUYEHHHU APYTUX NPeIMETOB:
®  OILICHUBATH PE3YJIbTATHl BEIYMCICHUN MPU PEIICHUH MPAKTUUECKUX 3a/a4;
®  BBINOJIHATH CPABHEHHUE UMCEN B PEAJIbHBIX CUTYaLIUSIX;
®  COCTaBJIATH YHCIIOBBIE BBIPAXKEHUS MPH PEIICHUH MPAKTUYECKHX 33/1a4 U 337a4 U3 IPYTUX YU€OHBIX IPEIMETOB.
ToxnecTBeHHbIE IPe0OpPa3oBaAHUA

3 o o o
3,HGCL " Aajee — paclio3HaBaTb KOHKPETHBIC ITPUMEPDIL 06IlII/IX TOHATHUU IO XAPAKTEPHBIM IIPHU3HAKaM, BBIIIOJIHATL JEUCTBHSA B COOTBETCTBUU C OIPCACIICHUEM U IPOCTCULIMMU
CBOICTBaMHU HOHﬂTHﬁ, KOHKPETHU3NPOBATh IIPUMEPAMHU 06HII/IG IIOHATHS.
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e BbIMonHATE HeClOKHBIE MPeoOpa3oBaHUs Ul BBIYMCICHUS 3HAYEHUH YHMCIOBBIX BBIPAKEHHUH, COJACPXKAIUX CTENEHU C HATypaJbHBIM
IIOKAa3aTeJeM, CTEIICHH C LENIbIM OTPHULATEIbHBIM [TOKA3aTEeNIEM;

®  BBINOJHATH HECIOXKHBIE TPE0OPA30BAHMUS LIENIBIX BRIPAKECHUN: PACKPBIBATh CKOOKH, IPUBOAMUTH MOJOOHbIE ClaracMble;

®  UCMOJB30BaTh (OPMYINIBI COKPALICHHOTO YMHOXEHHUs (KBaapaT CyMMBbI, KBaJIpaT pPa3HOCTH, PA3HOCTh KBAJpPaTOB) JJs YIPOLICHHS
BBIUHCIICHUI 3HAUEHUH BBIPAXKEHUI;

®  BBINOJIHATH HECIOXKHBIE ITPe0Opa3oBaHus APOOHO-IUHEHHBIX BEIPAXKEHUHN U BBIPAXKEHUH ¢ KBaJPaTHBIMU KOPHIMHU.
B noBcenHeBHOM KU3HHM M NIPH U3YYCHHHU APYTUX NPEIMETOB:

e  [IOHUMMAaTh CMbICJI 3allMCH YKCJIAa B CTAHIAPTHOM BUJIE;

e  OnepupoBaTh Ha 6A30BOM YPOBHE MOHATHEM «CTaHIAPTHAs 3allUCh YHUCIIA».
YpaBHeHNSI 1 HEPABEHCTBA

e OmnepupoBaTh Ha 0a30BOM ypOBHE MOHSTHSIMH: PaBEHCTBO, YMCIOBOE PAaBEHCTBO, YPAaBHEHUE, KOPEHb YPaBHEHUS, PELLIEHUE YpaBHEHUS,
YKCJIOBOE HEPABEHCTBO, HEPABEHCTBO, PEILIEHNE HEPABEHCTBA;

®  IIPOBEPATH CIPABEIIMBOCTD YMCIOBBIX PABEHCTB U HEPABEHCTB;
pelaTh JMHEHHbIE HEPAaBEHCTBA U HECIIOKHBIE HEPABEHCTBA, CBOASAILMECS K JIMHEHHBIM;
pelaTh CUCTEMBI HECIIOKHBIX JJMHEUHBIX YPAaBHEHUM, HEPABEHCTB;
IIPOBEPATH, SIBJIAETCS JIM JAaHHOE YUCIIO PELICHUEM YPaBHEHUS (HEPABEHCTBA);
pelath KBaJipaTHble ypaBHEHHS 10 (GopMyJie KOpHEW KBaIpaTHOI'O yPaBHEHUS;

e n300pakaTh pPELICHUS HEPABEHCTB U UX CUCTEM Ha YUCIIOBOW MPSIMOM.
B noBceHeBHON KU3HM M NIPM M3YYEHHHU APYTUX NPeIMETOB:

®  COCTaBJIATH U pellaTh JUHEWHbIC YPaBHEHUS IIPU PEIICHUH 3a/1a4, BO3HUKAIOIINX B JPYTUX y4EOHBIX MpeaMeTax.
DOyHKIUH

e Haxonuts 3HaueHune GpyHKIMU 1O 3aJaHHOMY 3HAYEHHIO apIyMEHTa;
HaXOJUTh 3HAUE€HUE apryMEHTa 10 3a/JaHHOMY 3HAYEHHIO (PYHKIIMM B HECIIOXKHBIX CUTYyalHsIX;
OTIpEeEIIATh MOJI0KEHUE TOUKHU 0 €€ KOOPAUHATaM, KOOPJIMHATHI TOUKHU IO €€ MOJIOKEHNIO Ha KOOPAMHATHOM IJIOCKOCTH;
no rpaduky HaxoAWTh 00JAacTh OMNpEeAETeHUs, MHOXKECTBO 3HAYEHUH, HYIM (YHKLMHU, IPOMEXKYTKH 3HAKOIOCTOSHCTBA, MPOMEXYTKU
BO3pacCTaHMs U YObIBaHUs, HAaHOOJIbIIIEe M HAMMEHbIIIee 3HaYeHU ST (DYHKIIUH;
CTPOUTH rpauK JMHEHHON QYyHKINH;
MIPOBEPSTH, SIBJISIETCA JIU JaHHBIN rpaduk rpadgukomM 3a1aHHON QpyHKIMK (JIMHEHHOM, KBalpaTUUHOM, 00paTHON MPONOPIMOHATIBLHOCTH);
OTpeAeNsATh NPUOIMKEHHBIE 3HAYE€HUSI KOOPAUHAT TOUKU NIepecedeHts TpapuKoB (pyHKIIHIA;
OInepupoBaTh Ha 0a30BOM YPOBHE MOHITHIMHU: IOCJIE0BATEIbHOCTD, apu(MeTUYECKasi IPOrpeccusi, FeOMETpHUUECcKast IPOTrPecCus;
peliaTh 3aa4i Ha IPOrPECCHH, B KOTOPHIX OTBET MOXKET OBITH MOJTYyYEH HETIOCPECTBEHHBIM MO/ICYETOM 0€3 MpuMeHeHUs! GopMyIl.
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B noBceaHeBHO KU3HM U NIPU U3YYEHUH APYTUX NPeAMETOB:

®  HCIOJIB30BaTh TpaMKH PEaTbHBIX MPOIECCOB U 3aBUCUMOCTEH IS ONMpPENCICHHS WX CBOMCTB (HAMOONbIINE M HAUMCHbBINNE 3HAYCHUS,
MIPOMEXKYTKH BO3PACTAHMSI U YOBIBAHUS, 00JIACTH TIOJIOKUTEIBHBIX U OTPUIATEIBLHBIX 3HAYCHUN U T.I1.);

®  CIOJIb30BAaTh CBOMCTBA JIMHEHHOM (PYHKIMU U ee rpaduK IpU PelIeHUH 3a7a4 U3 APYTUX Y4eOHbIX IPEIMETOB.
CrarucTUKa U TeOpus BEepOSITHOCTE

e lmerp npeacTaBiIeHue O CTATUCTHUECKUX XapaKTePUCTUKAX, BEPOSATHOCTH CIYyYaiHOTO COOBITHS, KOMOMHATOPHBIX 3a/1a4ax;
penaTh mpocTeiinme KOMOMHATOPHEIE 33/1a4l METOAOM MIPSIMOTO U OPTaHW30BAHHOTO TIepedopa;
MIPEJCTABIATh JaHHBIE B BUJIE TAOIUII, JHAarpamMMm, rpauKoB;
YUTaTh WH(OPMAILIKIO, TPECTABICHHYIO B BUE TaOIUIIbI, TUarpaMMbl, Tpaduka;
OTIpEeETSATh OCHOBHBIE CTATUCTHUECKHE XapAaKTEPUCTUKH YUCIOBBIX HAOOPOB;
OLICHUBATh BEPOSITHOCTH COOBITHS B IPOCTEHUIIINX CIyYasX;

®  UMETb MIPEJICTABJICHHE O POJIM 3aKOHA OOJBIINX YHCEN B MACCOBBIX SIBJICHUSX.
B noBceHeBHO KU3HM U NIPU U3YYEHHHU APYTUX NMPEIMETOB:

®  OIICHUBATH KOJUYECTBO BO3MOXKHBIX BAPHAHTOB METOJIOM Mepedopa;

° HUMETHh NPCACTABIICHUC O POJIH NPAKTHUICCKHU JOCTOBCPHBIX U MAJIOBEPOSATHBIX CO6BITHﬁ;

® CpaBHUBATh OCHOBHBIC CTATHCTUYECKUE XAPAKTEPUCTHUKH, MOJIYYCHHBIE B MPOIIECCE PEIICHUs MPHUKIAJHON 3a7aun, U3YYeHHs peasbHOro
SIBJICHUS,

o OIICHUBATHb BEPOATHOCTE PCAJIBHBIX COOBITHUI U SIBJIEHUN B HECIOKHBIX CUTyallusiX.
TekcToBbBIE 3a71a4H

e PemaTh HECOXKHBIE CIOKETHBIE 3a/1a4H Pa3HbIX TUIIOB Ha BCe apu(MeTHYeCKue NeHCTBUS;

® CTPOUTH MOJETb YCJOBHs 3adaud (B BUAE TaONHIIBI, CXEMBI, PHCYHKa WJIH YpaBHEHHMs), B KOTOPOHM [aHbl 3HAUY€HHUS IBYX M3 TpPeX
B3aMMOCBS3aHHBIX BEJIMYUH, C LIEJIbIO TTOMCKA PEILICHUS 3a1a4H;

®  OCYLIECTBIJISITh CIOCOO MOMCKA PEIIEeHUs 33Jaud, B KOTOPOM PACCYKIEHUE CTPOUTCS OT YCIOBHUS K TPEOOBAaHUIO WM OT TpeOOBaHUS K
YCIIOBUIO;

COCTABJIATH IJIAH pEIIeHU 3a/1a4H;
BBIJIETISITh OTAIlbl pEIICHUS 3a/1a4H;

MHTEPIPETUPOBATH BRIYUCIUTENbHBIE PE3Y/IbTATHI B 331a4€, UCCIIEA0BATh OJyYEHHOE PellIeHNE 3a/1auH;

3HATh pa3Inyue CKopocTel 00beKTa B CTOSAYEH BOJIE, MPOTUB TEUEHUSI U IO TEYCHUIO PEKH;

peliaTh 3aJa4i Ha HaX0XK/IEHUE YacTH YMCiIa U YKCIa 10 ero 4acTu;

pemarh 3aJayd pa3HbIX TUIOB (Ha paboTy, Ha MOKYNKH, Ha JIBU)KEHUE), CBS3bIBAIOUIMX TPU BEIUYMHBI, BBIIEISATH 3TH BEJIUYUHBI U
OTHOIICHHS MEX]Ty HUMH,

14



®  HAXOIUTh IPOLEHT OT YUCJIA, YACIIO IO NPOLIEHTY OT HETO, HAXOJUTh IPOLIEHTHOE CHUKEHHUE UJIU NPOLICHTHOE ITOBBIIIEHUE BEIINYUHBL;
®  pelaTh HECJIOXKHbIE JIOTHYECKUE 3aJa4d METOJIOM PaCCYXACHHUM.
B noBcenHeBHOM KU3HHM M NIPH H3YYCHHHU APYTHX NPEAMETOB:
®  BBIJBUIATh FMIIOTE3bI O BO3MOXKHBIX IIPE/IEIbHBIX 3HAUEHUAX UCKOMBIX B 33]1a4€ BEJIUYUH (A€aTh NPUKUJIKY).
I'eomeTrpuueckune purypsoi
e  OnepupoBaTb Ha 0a30BOM YPOBHE IOHATUAMH F€OMETPHUUECKUX DUTyp;
e  u3BJEKaTh HH(OPMALIMIO O TEOMETPUUECKUX (PUTypax, MPEICTABICHHYIO Ha YepTEXax B IBHOM BHJIE;
®  TPUMEHSTH I PEUICHUS 3a7a4 TeoOMeTpudeckre (haKThl, €CIIM YCIOBHS UX MIPUMEHEHHS 3aJJaHbl B IBHOH (Qopme;
e  pemiarh 3aJ1a4M Ha HaX0XKJIEHUE T€OMETPUUYECKUX BETUYHH 10 00pa3liaM WK aJrOpUTMaM.
B noBcenHeBHOM KU3HM M NIPH M3YYEHHHU APYTUX NPeIMETOB:
®  UCHOJb30BaTh CBOMCTBA r€OMETPUUECKUX (UTYp Ul PELICHUS THUIOBBIX 3ajay, BO3HUKAIOIIKUX B CUTYALUSIX [TOBCEHEBHON XKHU3HU, 3a/1a4
IIPAKTUYECKOIO COJIEPIKAHUS.
OTHowmeHus
e  OnepupoBaTb Ha 0a30BOM YpOBHE MOHATUSAMU: PABEHCTBO (UTyp, paBHbIE (PUTYpbI, PABEHCTBO TPEYTOJbHUKOB, MaPaICIbHOCTh MPSIMBbIX,
NEPIEHIUKYIIAPHOCTD MPSMBIX, YIJIbI MEXAY IPSAMBIMU, IEPIEHAUKYJIISAP, HAKIIOHHAS, TPOEKIINS.
B noBceHeBHOM KU3HM M NIPH M3YYEHHHU APYTUX NPeIMETOB:
®  HCIIOJIB30BAaTh OTHOLIEHMS JUIsl PELICHUs] IPOCTENIINX 3a]a4, BOSHUKAIOIUX B pEAIbHOM JKU3HH.
N3mepenus u BoIYMCICHUS
e  BrinosHATH U3MEpPEHHE JIUINH, PACCTOSHUM, BEIMYHUH YIJIOB, C TOMOIIbIO HHCTPYMEHTOB /JIs1 U3MEPEHUH UIUH U YIJIOB;
®  [IpPUMEHATH (POPMYJIBI HEPUMETPA, IIJIOMIATN U 00BEMa, TIIOLAAN TOBEPXHOCTH OT/AEIbHBIX MHOIOIPAaHHUKOB MIPU BBIYMCICHUSIX, KOT'/1a BCE
JaHHBIE UMEIOTCS B YCIIOBHH;
e npumMmeHsATh Teopemy I[ludaropa, 0a30Bble TPUTOHOMETPUYECKHE COOTHOLIEHHS JAJsi BBIYMUCICHUS JJUH, PAacCTOSHUN, IUIOHIaj el B
MIPOCTEUIINX CITydasiX.
B noBcenHeBHOM KU3HM M IPH M3YYCHHHU APYTUX NPEIMETOB:
®  BBIYHCIATH PACCTOSIHUS HA MECTHOCTH B CTAHAAPTHBIX CUTYAIUSX, IUIOMIAAN B IPOCTEHIINX CIIy4asiX, IPUMEHATh (POPMYJIbI B IPOCTEUIITNX
CUTYallUsIX B IOBCEHEBHON KU3HU.
I'eomeTpuyeckue nocTpoeHus
e 1300pakaTh TUMOBbIE MIIOCKUE PUTYPHI U (PUTYPBI B TPOCTPAHCTBE OT PYKHU U C TOMOUIbI0 HHCTPYMEHTOB.
B noBceaHeBHO KU3HM U NIPU U3Y4YEHUHU APYTUX NMPeIMeTOB:
®  BBINOJHATH MPOCTEHIINE TOCTPOEHUSI HA MECTHOCTH, HEOOXOAUMBIE B PEAbHOM KU3HHU.
I'eomeTpuueckune npeodpazoBaHus
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e  Crpouts purypy, CHMMETPUYHYIO JaHHOH (Urype OTHOCUTEIBHO OCH U TOUKH.
B noBcenHeBHOM KU3HHM M NIPH M3YYCHHHU APYTUX NPEIMETOB:
®  pacro3HaBaTh JIBUKEHUE OOBEKTOB B OKPYXAIOLIEM MUPE;
®  pacro3HaBaTh CHMMETPUYHBIE (PUTYPHI B OKPYXKAIOIIEM MHUPE.
BekTopbl M KOOPAMHATHI HA IJIOCKOCTH
e  OnepupoBaTb Ha 0a30BOM YpOBHE NOHATUSAMH BEKTOpP, CyMMa BEKTOPOB, IPOU3BEICHHE BEKTOpA HAa YUCIIO0, KOOPJAMHATHI Ha MJIOCKOCTH;
e  OIpenesaTh NPUOINKEHHO KOOPAUHATHI TOUKH 10 €€ U300paXKEHUIO Ha KOOPAMHATHON INIOCKOCTH.
B noBceqHeBHOM KU3HU U NIPH U3YYEHHUH APYIUX MPeIMETOB:
®  HCIIOJIB30BATh BEKTOPBI I PELIECHUS IIPOCTEUILNX 3a/1a4 HAa OIPEIEIICHNE CKOPOCTH OTHOCUTENIBHOTO IBUKEHUS.
Hcropust MaTeMaTuKH
e  OnuchIBaTh OT/ENIbHBIE BBIAIOIIMECS PE3YIbTAThl, IOJYyYEHHBIE B XOJI€ Pa3BUTHUSI MaTEMATHKU KaK HAyKU;
®  3HAThH IPUMEPBl MATEMATUYECKUX OTKPBITUH U UX aBTOPOB, B CBSI3U C OTEYECTBEHHON U BCEMUPHOM UCTOPUEH;
e [IOHMMAaTh POJIb MAaTEMaTUKH B pa3BuTuu Poccum.
MeTtoasl MaTeMaTHKH
e  BpiOupars noaxoasuuii U3y4eHHbIH METO ISl pellieHHs U3YYE€HHBIX TUIIOB MAaTEMaTHUECKUX 3a/1a4;
e [IpuBOoAMTH IPUMEPHI MATEMAaTUUYECKUX 3aKOHOMEPHOCTEN B OKPYXKarOIIEH JEHCTBUTEIbHOCTH U IIPOM3BEIECHUAX HCKYCCTBA.

BbINyCKHUK MOJYYUT BO3MOKHOCTh HAYYHThCS B 7-9 Kiaccax A5 o0ecrnieyeHnsl BO3MOKHOCTH YCIEIIHOT0 MPOJ0JKeH!sI 00pa30BaHMs Ha
0a30BOM U yri1y0JIeHHOM YPOBHSIX
JJIeMEeHThI TEOPUH MHOKECTB U MATEMATHYECKOM JIOTHKH

o Onepuposamv® nouwsmusmu: onpedeienue, meopemad, akCUOMA, MHONCECMBO, XAPAKMEPUCTUKIU MHOJICECIEA, dNEMEHM MHONCECMEd,
nycmoe, KOHeuHoe U OeCKOHeUHOe MHOHCECBO, NOOMHONCECBO, NPUHAONIEHCHOCb, BKIIOUEHUE, PAGEHCNEO MHONCECS,

L u306pa9fcamb MHOdHCeCcmed U ONMHOUWMEHUE MHOJHCECN8 C NOMOUIbIO KPYc08 Sﬁﬂepa;

° onpedeﬂﬂmb l’lpMHCld]Z@JfCHOCWlb JJIEMENRMA MHOMHCeCcme)y, 00veouHeHuo u nepecedyeHuro MHoaicecme,

° 3a0a6amb MHONCECNEO C NOMOWbIO NEPEHUCTICHUS ITIEMEHMOE, CI0BECHO20 ONUCAHUA,

®  onepupogamv NOHAMUAMU: 6bICKA3LIGAHUE, UCMUHHOCHb U JIOJICHOCMb GbICKA3bIGAHUs, OMPUYAHUE BbICKA3bIEAHUU, Onepayuu Hao
BbICKA3LIBAHUAMU. U, UTU, HE, YCTIOBHbLE 8bICKA3LIGAHUS (UMNAUKAYUL);

®  CMpoUmb 8blCKA3LIBAHUS, OMPUYAHUS BLICKA3bIBAHUIL.

4 o .
3,HGCL " fajiee — 3HaTb OPEACICHUC IIOHATHS, YMETD MMOSICHATH €I0 CMBICJI, YMETh UCITOJIL30BATh MOHATHE U €TI0 CBOMCTBA IIPHU NPOBCACHNU PACCYKACHNUHU, 1OKA3aTCIILCTB,
peuIicHuur 3aaa4.
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B noBceHeBHO KU3HM U NIPH U3YYEHHHU APYTUX NMPEIMETOB:

®  CMpoumb YenouKU YMO3IAKIIOUEHU HA OCHOBE UCNONb308AHUS NPABUIL TOCUKU,

®  UCNONB308AMb MHONCECMEBA, ONEPAYUL C MHOMCECMBAMU, UX epaduyecKoe npedcmasierue 0Jis ONUCAHUS PEANbHbIX NPOYECCO8 U S8IeHU.
Yucaa

e  Onepuposamv NOHAMUAMU: MHONCECNBO HAMYPAILHLIX YUCEN, MHOMCECMBO UYeNblX YUCel, MHONCeCMB0 PAYUOHAIbHLIX YUCe],
UPPAYUOHATILHOE YUCTIO, K8AOPAMHBIU KOPEHb, MHOMCECME0 OelCmBUMEeNbHbIX YUCel, 2e0MempudecKds UHMepnpemayus HAmypaibHbulX, UYelbiXx,
PAYUOHATLHBIX, OCUCMBUMENbHBIX YUCE,

®  NOHUMAMb U OOBACHAMb CMBICT NOZUYUOHHOU 3ANUCU HAMYPATbHO20 YUCIA,
8bINOIHAMb GLIYUCLEHUS, 8 MOM YUCLE C UCNOIb308AHUEM NPUEMO8 PAYUOHAILHBIX GbIUUCTICHUL,
BbINOIHAMb OKPY2leHUe PAYUOHANbHBIX YUCeT C 3A0AHHOU MOYHOCMbIO,
CPAasHUBamMsb payUoOHaIbHbLE U UPPAYUOHATbHBLE YUCIA,
npeocmasisims pAyUoOHaIbHOe YUCIO 8 8UOe 0eCAMUYHOU OpooU
YNOpA004UUBAMb YUC/IA, 3ANUCAHHBLE 8 8UOE OObIKHOBEHHOU U 0eCAMUUHOU OpoOU,

o naxooumv HO/[ u HOK uucen u ucnonv3oeams ux npu peuleHuu 3a0ad.
B noBceHeBHO KU3HM ¥ TIPH U3YYEHHH APYTUX MPEIMETOB:

®  NpuMeHAMb NPABUILA NPUOTUNCEHHBIX 8bIYUCICHUL NPU PeuleHUU NPAKMUYECKUX 3a0ay U peuleHuy 3a0a4 Opy2ux yueOHvlx npeomemos;

®  BLINOIHAMb CPABHEHUE PEe3VIbIMAMO8 8bIYUCIEHUL NPU PeUleHUU NPAKMUYECKUX 3a0ay, 8 MOM YUCLe NPUOTUNCEHHBIX 8bIYUCTEHUT,

®  COCMABIAMb U OYEHUBAMDb YUCTIOBbIE BbIPANCEHUS NPU PEULeHUY NPAKMUYECKUX 3a0ay U 3a0a4 U3 Opy2ux y4eOHbIX npeomMemos;

®  3anuUCLIBAMb U OKPY2IAMb YUCTIO8ble 3HAYEHUS PeAIbHbIX eIUYUH C UCNONb308AHUEM PA3HBIX CUCTEM USMEPEHUS.
ToxnecTBeHHbIE IPe0Opa3oBaHUA

o Onepuposamv NoOHAMUAMU CINENEHU C HAMYPATbHbIM NOKA3ameiem, CIeneHu ¢ YeavlM OmpuyameibHblM noKazamenem,

®  GLINOIHAMb NPeoOPA30BAHUS YENbIX BbIPAINCEHUN. Oelicmeus ¢ O0OHOYIEHAMU (CIOJCeHUe, BblYUMAaHUue, YMHOJNCeHUue), Oelicmeus ¢
MHO20YNIEeHaMU (CoJCeHUe, 8blYUMAaHUue, YMHOJICEHUE),

®  BLINOIHAMb PA3NOHCEHUE MHOSOUICHO8 HA MHOMCUMENU OOHUM U3 CNOCO0O08. BbIHeCeHUe 3 CKOOKY, 2PYNNUPOBKA, UCHONIb308aHUe POPMYL
COKPAUIEHHO20 YMHOIHCEHUS,

®  gvidenamv K8aopam CyMmbl U PA3HOCMU OOHOUNIEHO8,

®  PacKIao0vbIBamsv HA MHONCUMENU KBAOPAMHIL MPEXUIeH,

®  BLINOIHAMb NPEoOPA308AHUS BbIPAINCEHULL, COOEPAHCAUUX CINENEHU C YeNbIMU OMPUYAMETbHLIMU NOKA3ZAMENIMU, NePexoouns om 3anucu 8
gude CmeneHu ¢ Yeavim OmpuUyamenlbHulM noKazamenem K 3anucu 8 eue opoou;
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®  BLINOIHAMb NPeodPA308aHUsi OPOOHO-PAYUOHATILHBIX BbIPANCEHULL: COKpawjeHue Opoobell, npusedeHnue aleedpauveckux opoobel Kk oouemy
SHAMEHamento, CILONCeHUe, YMHOJCeHUe, OeleHue aleedpauyeckux Opobdell, 8038edeHue aneedopaudeckol. O0podu 6 HAMYPAIbHYIO U YeENYio
OMpUYAMenbHyIO Cmenens,;

®  BLINOIHAMb NPEOOPAZOBAHUSL BLIPAICEHUL, COOEPAHCAUUX KBAOPAMHbIE KOPHU,

®  gbI0ENAMb K8AOPAN CYMMblL UTU PAZHOCTU OBYUIICHA 8 BbIPANCEHUSX, COOEPIUCAUUX KBAOPAMHbBLE KOPHU,

®  BLINOIHAMb NPEOOPAZOBAHUSL BLIPAICEHULL, COOEPACAUUX MOOYTb.
B noBceaHeBHOI )KM3HM ¥ IPU U3YYE€HHH IPYTUX NMPeIMETOB:

®  BBLINOIHAMb NPEOOPA30BANUS U OCUCMBUS C YUCIAMU, 3ANUCAHHBIMU 8 CMAHOAPMHOM 8Ude;

®  BLINOIHAMb NPEOOPAZ0BAHUS ANCEOPAULECKUX BbIPAICEHUL NPU PEUEeHUU 3a0ay OPYeUx y4eOHbIX npeOMemos.
YpaBHeHNSI 1 HEPABEHCTBA

e Onepuposamv NOHAMUAMU. YPABHEHUE, HEPABEHCMBO, KOPEeHb VPABHEHUs, peuleHue HepaeeHCmed, PABHOCUNIbHbIEe YPAeHeHUs, 001acmy
onpeodenenus ypaeHeHus (HepaseHcmea, Cucmemsl YpasHeHUul Uiy HepageHCcms),

®  pewams TUHElHble YPAGHEHUS U YPABHEHUS], COOUMbLE K TUHEUHBIM C NOMOWbIO MONCOECMBEHHBIX NPe0OPA306aAHUIL,

®  pewams KAOPAMHbvle YPAGHEHUS U YPABHEHUS, CBOOUMbLE K KEAOPAMHBIM C HOMOUBIO MOICOECMBEHHBIX NPE0OPA308aHUILL

®  pewamsb OPOOHO-TUHEUHbIE YPABHEHUS,

e pewams npocmetiuiue uppayuonansisie ypashenus suda (| f (x)=a, \/ f(x)= \/ g(x);

pewamsv ypasHeHus 6Ud X' =a ;
pewams YpasHeHust CHOCOOOM PA3N0NCEHUL HA MHONCUMENU U 3AMEHbl NePEeMEHHOU,
UCNOIL3068AMb MEMOO UHMEPBANL08 OJisi PEUEHUS YEblX U OPOOHO-PAYUOHATbHBIX HEPABEHCNE,
pewams TuHeliHble YPAGHEeHUS U HePABEHCMEA C Napamempamu;
Ppeuams HeClodCHble K8AOPAMHble YPAGHEHUsL C NAPAMEMPOM;
Peuams HeCloHCHble CUCEMbL TUHELIHbIX YPAGHEHUTl C napamempamu,
®  pewams HeCNONCHbIE YPABHEHUS 8 YEbIX YUCTIAX.
B noBceHeBHOI )KM3HU M NPU U3YYEHHH IPYTUX MPEAMETOB:
® cocmaenams u peulams JuHelnble U K8AOpamubsle YpaeHe s, YPAGHEHUs, K HUM C800AWUECH, CUCTNEMbl TUHEUHbIX YPAGHEHULl, HEPABEHCME
npu peuteruy 3a0ay Opy2ux yueOHvlX npeomMemos;
®  BBLINOIHAMb OYEHKY NPABOON0000Us Pe3yIbMAamos, NOIY4aemMblx NPy peueHuu TUHEeHbIX U K8AOPAMHbIX YPAGHEHUL U CUCTNEeM JIUHEHbIX
VPaBHeHUll U HEPABEHCME NPU PEUeHUU 3A0aY OPY2UX YYeOHbIX NPeOMenos;
®  guLIOUpamb COOMEEMCMEYIOWUe VYPABHEHUS, HEePABEHCMEd UMW UX CUcmemvl O/ COCMABNIEeHUs MAMeMamudeckol mMooenu 3d0aHHOU
PeanbHOU Cumyayuy uiu NPUKIAoOHoU 3a0ayu,
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®  yMemb UHMEPNPEMUPOBAMb NOJYYEHHbIL NPU PeUeHUU VPABHEHUS, HePABeHCMEA UIU CUCTEMbl pe3yibmam 6 KOHmeKcme 3a0aHHOU
PEANbHOU CUMyayu uiu NPUKIAOHOU 3a0ayu.
DYyHKIUH

o Onepuposamv NOHAMUAMU. (DYHKYUOHANbHAS 3ABUCUMOCTIb, (QYHKYUS, epaguk GyHKyuu, cnocodvl 3a0anus @YHKYuu, apeymeHm u
3HayeHue QyHKyuu, 001ACMb ONPeOeleHUss U MHONCECTNBO 3HAYEHUL (YHKYUU, HYAU QYHKYUU, NPOMEICYMKU 3HAKONOCMOSHCMEA, MOHOMOHHOCTb
DyHKYUU, YemHOCMb/HeuemHOCMb QYHKYUU,

L . . . k
®  cmpoumb epaguKu TUHENHOU, KeaOPAMUYHOU GYHKYU, 06pAmHOL NPONOPYUOHATLHOCIU, PYHKYUU 6UOA. Y = a+_b vy =X, y=3%x
X+

vy =[x
®  Ha npumepe K8AOPAMUYHOU PYHKYUU, UCNOIb306aMb npeobpazosanus epagura @yukyuu Y=(X) o nocmpoenus epaguxos @ynryui
y=af (kx+b)+c»
®  cocmasnamo YpasHeHus NPAMoU No 3a0AHHBIM YCI08UAM: NPOX0OAWell Yepe3 08e MOUYKU ¢ 3A0AHHBIMU KOOPOUHAMAMU, NPOX0OAwell Yepes
OaHHYI0 MOYKY U NAPANIENIbHOU OAHHOU NPAMOLL;
uccneooeams YYHKyuio no ee epaguxy;
HAxXo0ums MHOMCECMB0 3HAYUEHUL, HYU, NPOMENCYMKU 3HAKONOCMOAHCEA, MOHOMOHHOCMU K8AOPAMUYHOU (YHKYULU,
oNnepuposamv NOHAMUAMU: NOCIE008AMENbHOCIb, apupMemuieckas npocpeccust, 2e0MempuiecKas npoepeccus;
®  pewams 3a0a4u HA APUPMEMUUECKYIO U 2EOMEMPUYECKYI0 NPOSPECCUIO.
B noBceHeBHO KU3HM U TIPH U3YUYEHHHU APYTUX NMPEIMETOB:
®  UIIIOCMPUPOBAMb C NOMOWLIO 2PAPDUKA PEAIbHYIO 3A8UCUMOCTIb UTIU NPOYECT NO UX XAPAKMEPUCTMUKAM,
®  UCNONL308AMb CBOUCMBA U 2PAPUK KEAOPAMUYHOU DYHKYUU NPU peuleHuu 3a0ay U3 Opyeux yieonvlx npeomemos.
TexcToBbIe 32124
o  Pewams npocmule u Cl0HCHbLE 3a0aYU PA3HBIX MUNOS, A MAKJiCE 3A0AYU NOBBIUEHHOU MPYOHOCMIU,

®  UCNOIB308aMb PA3HBIE KPAMKUE 3aNUCU KAK MOOEIU MEKCMO8 CLONCHBIX 3a0ay 05l NOCMPOEHUsI NOUCKOBOU CXeMbl U PEUeHUst 3a0ay;

®  pazuuamv MOOeNb MEeKCma U MOOelb peuleHus: 3a0adu, KOHCMPYUpo8ams K 0OHOU MOOeNU peuleHusi HeCI0HCHOU 3a0adu paszuble Mooelu
mexcma 3a0ay4u;

®  3HAMb U NPUMEHAMb 00a CNOCOOA NOUCKA peuleHUs 3a0ad (0m mpebo8anus K YCI08UIO U OM YCI08US K mMPedo8aHuUI0);

®  MOOenUpo8amsv paccyiHcoeHus npu NoUcKe peuenus 3a0a4 ¢ NOMOWbIO epag-cxemvl;

®  gvI0enAMb IMANbL peueHUs 3a0aiU U CO0epAHcAnUe Karcoo2o Imand;

®  yMemb 6bI0UpPAMbL ONMUMALLHBIU MEMOO peuleHus 3a0adyu U OCO3HABAMb GblOOP Memood, paccMampuéams paziuyHvle Memoobl,
Haxooums pasHvle peuenus 3a0a4u, eciu 03MONACHO,
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®  QHAMU3UPOBAMD 3aMPYOHEHUs NPU PEUEHUU 3A0aY,

®  BLINOIHAMb PA3TUYHbIE NPEOOPAZ0BAHUSL NPEONONHCEHHOU 3A0ayU, KOHCMPYUPOBAMb HOBbLE 3a0a4 U3 OAHHOU, 8 MOM Yucie 0bpammusle;

®  UHMEPNPemUpPoO8amb GbIUUCIUMENbHbLE PE3YIbMAambl 8 3a0aue, UCCIe008amb NOJYUEHHOE peuleHue 3a0ayul;

®  QHATUBUPOBAMD BCEBO3MOIICHBLE CUMYAYUU B3AUMHO20 PACNONONCEHUsL 08YX 00BEKMOS U USMEHEHUEe UX XAPAKMEPUCTUK NPU COBMECTHOM
08UdICEHUU (CKOPOCMb, 8peMsl, pACCMOosAHUEe) NPU peuleHuu 3a0ay HA 08udiceHue 08YX 00beKmo8 KAK 6 O0OHOM, MAaK U 8 HPOMUBONOJIONCHLIX
HAanpasieHusx;

®  UCCTe008aMb 8CEBO3MONCHBLE CUMYAYUU NPU PeUleHUlU 3a0ad Ha O8UdICEHUe NO peKe, PACCMampueams pasHvle CUCMeMbl OMCYema,

®  pewams pazHOOOPA3HbIE 3A0AYU «HA YACMUY,

®  pewamsb U 000CHOBHIBAMDb C80€ peuleHue 3a0a4 (8bl0eNAMb MAMEMAMUYECKYI0 OCHOBY) HA HAXOJMCOeHUe 4acmu YUcid U Yucid no e2o
Yacmu Ha OCHO8e KOHKPEMHO20 CMbLCIA OpodU;

®  0co3HaBamb U 0OBACHAMb UOCHMUYHOCTb 3A0aY PASHLIX MUNOE, CEA3bI8ANOWUX MPU GETUNUHbL (HA pabOMy, HA NOKYNKU, HA 0BUICEHUE),
BbLOEIAMb IMU GETUUUHBL U OMHOULEHUS MENHCOY HUMU, NPUMEHSMb UX NPU PEeUeHUU 3a0ay, KOHCMPYUpo8ams cOOCMEEHHbLE 3a0aU YKA3AHHbIX MUNO8;

®  gnademsv OCHOBHbIMU MEMOOAMU PeuleHUs 3a0ay HaA CMeCU, CNILA8bl, KOHYEHMPAayuu,
pewams 3a0ayu Ha NPOYEHMbl, 8 MOM YUCTe, CIONHCHbIE NPOYEHMbl C 0DOCHOBAHUEM, UCNOIb3YS PA3HbLE CNOCOObI;
pewams joeudecKue 3a0ayu pasHblMu CHOCODAaMU, 8 MOM Hucie, ¢ 08yMs OIOKAMU U ¢ Mpemsl OIOKAMU OAHHBIX C ROMOWbIO MAabIUY,
pewams 3a0ayu no KOMOUHAMOPUKe U Meopull 6ePOSIMHOCMEL HA OCHO8E UCNOIb308AHUSL UYYEHHBIX MeMO008 U 000CHO8bIEAMb peuleHue;

peuams HeClodCHble 3a0adu O MamemMamuieckol Cmamucmuke;

®  081a0emb OCHOBHLIMU MEMOOAMU PeuleHUust CIOJHCEMHbIX 3a0ay. apupmemuyeckull, aneebpaudeckuil, nepebop Bapuanmos,
2eomempuyeckuil, 2papuieckuil, NPUMEHsIMb UX 8 HOBbIX N0 CPDAGHEHUIO C U3YYEHHbIMU CUMYAYUSIX.
B noBceaHeBHOM KU3HM ¥ TIPH U3YYEHHH APYTUX MPEIMETOB:

®  gbIdenAMb NPU PeueHuy 3a0a4 XapaKmepucmuku paccmampusaemoll 6 3adaie Cumyayuu, OmiudHvle Om peaibHblx (me, om KOmMopbulx
abecmpazuposanucy), KOHCMpyuposams Hoeble CUMyayuu ¢ y4emom 3mux Xapakmepucmuk, 6 YaCmHOCMU, Npu peuleHuu 3a0ay Ha KOHYeHmpayuu,
VUumvl8ams NIOMHOCMb GeUjecmad;

®  pewams U KOHCMPYUPOBAMb 3A0aYU HA OCHOBE PACCMOMPEHUS PEAlbHbIX CUmyayuil, 6 KOMOpblX He mpeOyemcs: mOouHbllL
BLIUUCIUMENbHDIL Pe3YTbman;

®  pewams 3a0ayu HA OBUICEHUE NO PeKe, PACCMAMPUBAS PA3Hble CUCEMbl OMCYemd.
CTaTuCTHKA U TeOpHs BEPOSITHOCTEH

o Onepuposamv NOHAMUAMU. CIOIOYAMbIE U KPY208ble OUACPAMMbL, MadbIuybl OAHHBIX, CPeOHee apu@dmemuieckoe, MeOuana, Haubouvuiee
U HauMeHbvlee 3HaUeHUs 8blOOPKU, PAZMAX 8blOOPKU, OUCNEPCUS U CMAHOAPMHOE OMKIIOHEeHUe, CIYYAUHAS USMEHYUBOCMb,

®  uzGIeKAmb UHpOpMayUio, NPeOCMABIeHHYI0 8 MAOIUYAX, HA OUASPAMMAX, 2PAPUKAX,

® cocmaenamb madbauysl, CMPOUMb OUAZPAMMYL U SPAPUKU HA OCHOBE OAHHbBIX,
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®  onepuposamv NOHAMUAMU. PAKMOPUAT YUCILA, NePeCMAHOBKU U COYemaHnus, mpey2orvHuk Ilackans;

®  NPUMEHIMb NPAGUILO NPOU3BEOEHUsL NPU PEUUEHUU KOMOUHAMOPHBIX 3a0ay;

®  onepuposamv NOHAMUAMU: CLYYAUHBII ONbIM, CAYYAUHBLI 8b100D, UCTILIMAHUE, dTIeMEeHMAPHOe CIYYaliHoe codblmue (UCX00), KIaccuieckoe
onpeoeieHue eposmMHOCMU CLYHAUH020 COObIMUSL, ONEPAYUY HAO CIYUAUHBIMU COOLIMUIMU,

®  npeocmasiamsb UHGOPMAYUIO ¢ NOMOWDBIO KPY208 Diliepa;

®  pewams 3a0a4U HA BLIYUCTIEHUE BEPOAMHOCMU C NOOCUEMOM KOIUYeCmEd 6APUAHTNOE C NOMOUWbIO KOMOUHAMOPUKU.
B noBceaHeBHOIi )KM3HU M NPU U3YYEeHHH IPYTHX NMPEIMETOB:

®  u38TEKAMb, UHMEPNPEemuposams U npeoopaz0evleams UH@GoOpMayuro, NpPeoCcmasienHylo 6 mabauyax, Ha Oudcpammax, 2epaguxax,
OmMpadicarowyto C0UCMEA U XapaKmepucmuku peaibHblx NPoYeccos u a61eHuUll;

® onpedensamv CMAMUCMUYECKUE XAPAKMEPUCTIUKU BbIOOPOK NO  MAbauyam, Oouazpammam, epapukam, 6blNOIHAMb CPAGHEHUe 8
3a8UCUMOCMU OM Yeau peleHust 3a0aqu,

®  OyeHUuBamMb 8ePOSMHOCIb PEAlbHBIX COOLIMULL U SA8TIeHULL.
I'eomeTpuueckue purypsl

e Onepuposamv NOHAMUAMU 2EOMEMPUUECKUX DUSYD;
U361€KAMb, UHMEPNPEMUPOBAMb U NPEOOPA308bIBANNb UHPOPMAYUIO O 2EOMEMPUYECKUX PUSYPAX, NPEOCMABIEHHYIO HA YePMEeNCaX;
NPUMEHSIMb 2eoMempuieckKue hakmol 0t peuleHUs 3a0ay, 8 MoM YUcie, RPeonoaa2arUux HeCKOJIbKO WUa208 PeueHUsl;
Gopmynuposams 6 NPOCMeUUUX CIy4asx COUCMEad U NPUHAKU ueyp;
O00KA3bIBAMb 2e0MempudecKue YmeeprHcoeHus;

®  grademv CMAHOAPMHOU Kldccuhukayueli n1oCKux ueyp (mpeyeoibHuKo8 u 4emulpexy20ibHUKOS).
B noBceaHeBHOM KU3HM ¥ TIPH U3YYEHHH APYTUX MPEIMETOB:

®  UCNOIB308aMb CEOUCMBA 2COMEMPUYECKUX Puyp OISl peueHUst 3a0ad NPAKMU4ecko2o Xapakmepa u 3a0ay U3 CMeHCHbIX OUCYUNTUH.
OTHomeHNs

o  Onepuposamv NOHAMUAMU: PABEHCMBO  ueyp, pasuvie OUSYPbl, PABEHCMEO  MPEY2OIbHUKOS, NAPAIEIbHOCMb — NPAMbIX,
NepneHOUKYISIPHOCb NPAMbIX, Yelbl MeHCOy NPAMbIMU, NEePReHOUKYIAD, HAKIOHHAS, NpoeKyus, noodobue gueyp, nododuvie gueypovl, nodobHbvie
mMpeyeoibHUKU,

*  npumensmo meopemy Paneca u meopemy 0 NPONOPYUOHATLHBIX OMPEIKAX NPU PeUleHUU 3a0ay;

®  Xapakmepuzo8amv 63AUMHOE PACNONONHCEHUE NPAMOU U OKPYHCHOCTU, O8VX OKPYIHCHOCHEIL.
B noBceHeBHO¥ KU3HM ¥ TIPH U3YUYEHHHU JAPYTUX NMPEIMETOB:

®  UCNONB308AMb OMHOWEHUSL OJISL PEUEeHUs. 3a0aU, BO3ZHUKAIOWUX 8 PealbHOU HCUSHU.
N3mepeHus 1 BLIYMCTIEHUS
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e  Onepuposamv npedcmasieHusmMu o ONuHe, niowaou, ooveme xax eeaudunamu. llpumensmo meopemy Ilughacopa, gopmynvl niowaou,
06vema npu peuteHuU MHO2OUA208bIX 3A0ay, 8 KOMOPLIX He 8ce OaHHble NPeOCMABIeHbL 6HO, a MPeOVIOM GbIYUCIEHUL, ONEPUPOSams DoJlee UUP OKUM
KOIU4eCcmeom popmyn ONUHbL, HIOWAOU, 00beMd, BbIYUCTAMb XAPAKMEPUCTNIUKYU KOMOUHAYUlL (hueyp (OKpYHCHOCMEL U MHO20Y20bHUKOB) GbIUUCIAMb
PACCMOsHUsL MeAHCOY Pueypamu, NPUMEHSIMb MPUOHOMempuieckue opmyvl s GbIYUCTEHUL 8 O01ee CLONACHBIX CLYUAsX, NPOBOOUMb GbIYUCTEHUS HA
0CHOB€ PABHOBEIUKOCU U PABHOCOCMABNIEHHOCMU,

®  1POBOOUMb NPOCTbLE BLIYUCIEHUSL HA 0OBEMHBIX MeNax;

o dopmyruposams 3a0ayu Ha GbIYUCTEHUE ONUH, NIOWAOel U 00BEMO8 U Peulamp UX.

B noBceHeBHOM KU3HM ¥ TIPH U3YYEHHH APYTUX MPEIMETOB:

®  NPOBOOUMDb BbIYUCIEHUA HA MECTTHOCIU,

®  npumensamb GOPMYIbL NPU BLIYUCTEHUAX 8 CMENHCHBIX YUEOHbIX NPeOMemax, 8 OKpyHcaroweli 0eucmeumenbHOCmu.
I'eoMeTpHUecKHEe MOCTPOECHHS

e UzobOpadicamv ceomempuueckue ueypvl N0 MeKcmo8oMy U CUMBOIbHOMY ONUCAHUIO,

®  C60000HO ONEPUPOBAMb UEPMENCHBIMU UHCIPYMEHMAMU 8 HECTONCHBIX CLYYASX,

®  GLINOJHAMbL NOCMPOECHUS MPeY20IbHUKOS8, NPUMEHAMb OMmOoelbHble Memoobl NOCMPOEHUU YUpKyiemM U JUHeUKOU U Nnpogooums
npocmeriwiue Uccie008aHUs YUCLA PeUEeHUT,

®  u300padcamv Munosvie NI0CKue ueypsl U 00veMHbIE Meld ¢ NOMOWbIO NPOCMENUUX KOMNbIOMEPHBIX UHCMPYMEHMO8.
B nmoBceqHeBHOI KU3HN M IPH H3YYE€HUH APYTUX MPeIMETOB:

®  GLINOIHAMb NPOCMeUuie NOCMPOEHUs HA MECMHOCMU, HeOOXOOUMbIE 8 PealbHOU HCUSHU,

®  OyeHUBamMb pazmepvl PeaibHbiX 00BLEKMO8 OKPYHCAIOUe20 MUPA.
IIpeoOpa3oBanus

o Onepuposamv noHAmMuUEM 0BUNCEHUS U NPe0OPA308aHUS NOOODUS, 6]1A0eMb NPUEMAMU NOCMPOECHUS PUSYP C UCTIONb308AHUEM OBUNCEHULL U
npeodpazoeanull NOO0OUs., NPUMEHAMb NOTYYEHHbIe 3HAHU U ONbIM NOCPOEHULI 8 CMENCHBIX NPeOMemax U 6 peaibHblX CUMYAYUAX OKPYHCAIOUWEe20
mupa;

® cmpoumbs Queypy, NOOOOHYIO OAHHOU, NOJBL30BAMBCS CEOUCMEAMU NOOOOUS 011 0OOCHOBAHUSL C8OUCMS Puyp;

®  NpuUMeHAMb CEOLUCMEA O8UdICEHULL Ol NPOBeOeHUsl NPOCMetUUX 000CHOBAHULL CBOLICME huzyp.
B noBceqHeBHOI KU3HM M NIPH H3yYE€HUH APYTUX MPEIMETOB:

®  npuMeHsAmb CEOUCMEA OBUNHCEHUL U NPUMEHAMb NO00OUe 01 NOCMPOCHULL U 8bIYUCTEHUI.
BeKTOpbI 1 KOOPANHATHI HA TJIOCKOCTH

e Onepuposamsv NOHAMUAMU 6EKMOP, CYMMA, PA3HOCMb 8EKMOPOS, NPOU3BEOEHUE BEKMOPA HA YUCTIO, V2O0]l MeXCOY 8eKMOPAMU, CKATAPHOE
npoussedeHue 6eKmopos, KOOPOUHAMbL HA NIOCKOCU, KOOPOUHAMbL 6eKMOPA,
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®  GLINOIHAML OelCm8Usi HAO BeKMOpamu (cClodcenue, GblYUMAHUE, YMHONCEHUEe HA HYUCILO), BbIYUCIAMb CKAIAPHOE NpousseoeHue,
onpeoenams 8 NPOCMeNUUX CIY4asx Y20Jl MexHcOy 6eKmMopami, 8bINOJHAMb PA3NIONCEHUe 8eKMOPA HA COCMABIAouUe, NPUMEHAMb NOTYYeHHble 3HAHUSL
8 Quzuke, noabL306aMbC POPMYIOU BLIYUCTEHUSL PACCNOAHUSL MENCOY MOUKAMU NO U3BECTHBIM KOOPOUHAMAM, UCNOIb308AMb YPABHEHUSA (ueyp O
peuwenus 3a0au;

®  NpUMEHAMb 6eKMOPbLI U KOOPOUHAMDbL OJisl PEUUEHUS] 2eOMEMPUYECKUX 3A0ay HA BbIYUCTIeHUEe ONUH, V2l08.

B noBceHeBHOI KU3HM U TIPH U3YYEHUH JPYTUX MPeAMETOB:

®  UCNONL308AMb NOHAMUS BEKMOPOS U KOOPOUHAM 051 peuleruss 3a0ay no gusuxe, ceoepagpuu u Opyeum yueOHviM npeomema.
Hcropuss MaTeMaTuKH

o Xapakmepuzosamu 6K1A0 8b10AIOWUXC MAMEMATNUKOB 8 PA3GUMUE MAMEMAMUKY U UHBIX HAYYHBIX 00aacmel,

®  noHuUMamv poib mamemamuru ¢ pazeumuu Poccuu.

MeToanl MaTeMATHKH

e Ucnonv3ys uzyuennvie memoobvl, npo8ooUmMb 00KA3AMenbCME0, bINOTHAMb ONPOBEPHCEHUE,

®  BvLIOUpamMb U3yUeHHble MeMoObl U UX KOMOUHAYUY OJisl PEUEeHUss MAMeMamuieckux 3a0ay;

®  UCNONBL308AMb MameMmamuyeckue 3HaHus Ol ONUCAHUSL 3AKOHOMEPHOCMeU 68 OKpydjcaloujel OetcmeumenrbHoCmuy U npou3ee0eHusx
uckyccmea,

®  npumeHsAmMb NpoCcmeriuiue NPOSPAMMHbLE CPEOCMEA U ILeKMPOHHO-KOMMYHUKAYUOHHbIE CUCTNEMbL NPU PeuleHUU MameMamu4eckux 3a0au.
BbInyCcKHUK MOJIYYUT BO3MOKHOCTH HAYYHUTHCA B 7-9 Kilaccax UIsl yCNEeNIHOT0 MPOJA0JIKeHUs1 00pa30BaHUs HA YIU1y0JIeHHOM YpPOBHe
DJIeMEHThI TEOPUU MHOKECTB M MATEMATHYECKOI JIOTHKH

e CBOGOIHO OIEPHPOBATH MOHATHSIMH: MHOXKECTBO, XapPaKTEPHCTHKN MHOKECTBA, DIEMEHT MHOKECTBA, MYCTOE, KOHEUYHOE M GECKOHEUHOE
MHO3KECTBO, MOJMHOKECTBO, IPUHAUICKHOCTD, BKIIIOUEHUE, PABEHCTBO MHOXKECTB, CIIOCOOBI 3aJJaHIEe MHOXKECTBA;

®  33/1aBaTh MHOXKECTBA Pa3HBIMU CIIOCOOAMH;

®  MPOBEPATH BHINOJHEHHE XapaKTEPUCTUIECKOTO CBOMICTBA MHOKECTBA;

e  CBOOOJHO OMEpPUPOBATH MOHITHSIMH: BBICKAa3bIBaHWE, MCTUHHOCTh W JIO)KHOCTH BBICKA3bIBAHUS, CIOKHBIE M TMPOCThIE BBICKA3bIBAHMS,
OTpUIIaHHE BbICKA3bIBAaHUI; UCTUHHOCTh M JIOXKHOCTh YTBEP)KICHHUS U €ro OTPHUIAHUS, ONMEpaliy HaJ BBICKA3bIBAHUSMHU: W, WU, HE; YCIOBHBIE
BBICKA3bIBaHUS (MMILIUKALIUN);

®  CTPOUTH BHICKA3BIBAHUS C UCIIOJIb30BAHUEM 3aKOHOB aJIre€OphI BHICKA3bIBAHU.

B noBceHeBHO¥ KU3HM ¥ NIPH U3YYEHUH APYTUX MPEIMETOB:
®  CTPOHWTH PACCYKJCHUS Ha OCHOBE MCITOJIb30BAHUS ITPABUIT JIOTHUKH;

5 o
3,HGCL " fajiee — 3HaTb OIPEACICHUC [TIOHATHS, 3HATh U YMETb 10Ka3bIBATHL CBOMCTBA (HpI/I3HaKI/I, €CJIM OHH CCTL) TOHATUS, XapaKTCPHU30BAThL CBA3U C APYT'UMHU NOHATUAMMU,
MpEeACTaBJIAsA OJHO NOHATUC KAK YaCTh LEJIOCTHOTI'O KOMIUICKCA, UCIIOJIb30BATh NOHATUC U €TI0 CBOICTBa Ipu NpoOBEACHUU paccyxczerHﬁ, J0Ka3aTeJIbCTB, pCIICHNUU 3a1a4.
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®  CIIOJIb30BaTh MHOKECTBA, ONEPALMU C MHOXKECTBaMHU, UX Tpaduyeckoe MpeCTaBICHUE ISl OMUCAHUS PEAIbHBIX IPOILECCOB U SIBICHUH,
IIPU PELICHUH 33]a4 JPYTUX y4eOHbIX MIPEIMETOB.
Yucaa

e (CB00OAHO OMEepUPOBATH MOHSATUSMHU: HATYpallbHOE YMCIO, MHOXKECTBO HATYpaJIbHBIX UYHCEN, LIEJI0€ YUCIO, MHOXKECTBO IIEJIBIX YHUCEIl,
OOBIKHOBEHHAsI pOoOb, JecsITHUUHAs ApPOOb, CMEIIAHHOE YHCIIO, PAllMOHAIBHOE YMCJIO, MHOXKECTBO PAllMOHANBHBIX YHCEN, UPPALMOHAIBHOE YHUCIIO,
KOpEHb CTENEHU N, JEUCTBUTEIIBHOE YMCIIO, MHOXECTBO JEHUCTBHUTENIbHBIX YHCEJ, T'€OMETPUYECKAsl HHTEpIpETalusi HaTypalbHBIX, IEJIbIX,
palMOHAIbHBIX, IEUCTBUTEIIbHBIX YHCEIT;

®  TIOHMMAaTh U OOBSACHSATH PA3HUILY MEXKIY IMO3UITHOHHONW U HEMO3UIIMOHHON CUCTEeMaMu 3aliCH YHCeT;

®  TIEPEBOJUTH YMCJIA U3 OJHOU CHCTEMBI 3alUCH (CUCTEMBI CUHCIICHUS) B IPYTYIO;

e  JI0Ka3bIBaTh M HUCIIOJIB30BaTh MPU3HAKKU JAenIuMocTd Ha 2, 4, 8, 5, 3, 6, 9, 10, 11 cymMMbl U TpOU3BENEHUS YUCET MPHU BBHINOTHECHUU
BBIYMCIICHUI U PELICHUU 33]1a4;

®  BBHINOJHATH OKPYTJICHUE PAIMOHAIBHBIX U HPPAIMOHAIBHBIX YHCEII C 3aIaHHOU TOYHOCTHIO;

®  CpaBHUBATH JEHCTBUTEIBHBIE YHUCIIA PA3HBIMHU CIIOCO0AMU;

®  VYIOPSJOYMBATH 4YHUCHA, 3alMCaHHbIE B BHUAEC OOBIKHOBEHHOM W JECATMYHOW JApoOM, UMCIA, 3alUCaHHBIE C MCIOJb30BAaHUEM
apu(PMEeTHYECKOT0 KBAJAPAaTHOTO KOPHS, KOPHEH CTEeIeH! OoJIbIe 2;

o Haxoauts HOJl 1 HOK uncen pa3HpiMu crioco6aMu U UCTIOIb30BaTh X MPU PELICHUH 33/1a4;

®  BBINOJHATH BBIYHCICHUS U TPeoOpa3oBaHUsl BBIPAXKEHUH, COAEpKAIIUX ACWCTBUTENbHBIC YHCIA, B TOM YHUCJIE€ KOPHU HATYpalbHBIX
CTEICHEN.
B noBceHeBHOI KU3HU U IPH U3YYEHUU APYTUX NMPeIMETOB:

® BBIOJNHATH U OOBICHATH PE3yNbTaThl CPAaBHEHUS pPE3yAbTAaTOB BBIUMCICHUI MPH pENICHUHM NPAKTHUYECKUX 3aJad, B TOM 4YHCIIe
NMPUOIM>KEHHBIX BBIUMCICHHUH, UCIIOB3YS pa3Hble CIIOCOObI CpaBHEHUM;

®  3aNHCHIBATH, CPABHUBATH, OKPYTJISATh YHUCIIOBBIE JJAHHBIE PEaIbHBIX BEJIMUMH C UCIOJIb30BAHUEM PAa3HbIX CUCTEM U3MEPEHUS;

®  COCTaBJIATH W OLIEHWBATh Pa3HBIMHU CIIOCOOAMU YHCIIOBBIC BBHIPAKEHUS MPH PEUICHUH MPAKTHUUYECKUX 3a7ad U 3a/ad U3 JPYTHX y4eOHBIX
MIPEAMETOB.
ToxnecTBeHHbIE IPe0Opa3oBaAHUSA

e  (CB00OOAHO OMEPUPOBATH MOHATUSMU CTETICHH C IIENIBIM U JPOOHBIM TTOKa3aTeleM;

®  BBINOJIHATH JOKA3aTEIbCTBO CBOMCTB CTEIIEHHU C IEJIBIMU U JPOOHBIMU TIOKA3aTENSIMU;

®  ONEpUPOBATH MOHATUIMHU «OJIHOWIECH)», KMHOTOWIEH», «MHOTOWIEH C OJHOM MEPEMEHHOI», «MHOTOUYJIEH C HECKOJIBKUMH NIEPEMEHHBIMM,
K03 (HUIIMEHTHI MHOTOUYJIEHA, «CTaHJApPTHAS 3allUCh MHOTOYJIEHA, CTETICHb OJTHOWIEHA 1 MHOTOUJICHA;

e  CBOOOJHO BJIAJIETh MPUEMaMHU MPEOOPA30BAHUS TIENIBIX U IPOOHO-PAITMOHAIBHBIX BBIPAXKEHUH;

®  BBHINOJHATH PA3JIOKEHUE MHOTOWICHOB Ha MHOXXHUTENIN PAa3HBIMU CITIOCOOaMH, C UCITOIH30BaHUEM KOMOWHAIIMK pa3INuHbIX IPUEMOB;
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e  UCHOJIb30BaTh TeopeMy Buera u teopemy, oOpaTHyro Teopeme Buera, 11 morcka KOpHel KBaJpaTHOro TpexwieHa U JUlsl pellieHus 3aaad,
B TOM YHCJIE 33Ja4 C TapaMeTpaMH Ha OCHOBE KBAaJIPaTHOI'O TPEXWICHA;

®  BBINOJHATH JEJICHUE MHOTOWIEHA HA MHOTOWIEH C OCTaTKOM;

®  JI0Ka3bIBaTh CBOMCTBA KBAJAPATHBIX KOPHEU U KOPHEU CTEIIECHH N,

e  BBINOJHATH MPE0OPa30BaHUs BEIPAKECHUH, COIEPIKAIINX KBAIPaTHbIE KOPHU, KOPHU CTETIEHH N,

e  CcBOOOJHO ONEPUPOBATH MOHATHIIMH «TOXKAECTBOY», KTOXKAECTBO HA MHOXKECTBE), «TOKIECTBEHHOE IIPE0Opa30BaHUEY;

y k) = x*
L BBIIIOJIHATH PA3JIMYHBIC HpeO6pa3OBaHI/IH BbBIpAXXCHHUH, COACPIKAIIUX MOI[y.]'II/I.{ * ) *

B noBceHeBHOM KU3HM U NIPH M3YYEHHUH JAPYIUX NPeIMETOB:

° BBIIIOJIHATH Hp606pa30BaHI/I$I u Z[ef/'ICTBI/Iﬂ C 6YKB6HHBIMI/I BBIPAXKCHUAMU, YHUCIIOBBIC KOB(l)(i)I/IIII/IeHTI)I KOTOPLBIX 3allMCaHbl B CTAHAAPTHOM
BHJIE;

®  BBINOJIHATH IPEOOPA30BaHUs PALIMOHAIBHBIX BRIPAKEHHH MPU PEIICHUH 3a/1a4 IPYTHX y4eOHBIX MPEIMETOB;

®  BBINOJIHATH IPOBEPKY MPABAONOA00MS PUINIECKIX U XUMUYECKUX (POPMYJT HA OCHOBE CPaBHEHMSI pa3MEPHOCTEN U BaJIEHTHOCTEH.
YpaBHeHNSI 1 HEPABEHCTBA

L4 CBO60I{HO OICpHUpPOBAThH MOHATUAMU: YPABHCHUC, HCPABCHCTBO, PABHOCHWJIBHBLIC YPABHCHUA M HCPABCHCTBA, YPABHCHUC, ABJIAIOIICCCA
CJIEJICTBUEM JIPYTOr0 YpaBHEHHUsI, ypaBHEHUS, paBHOCHJIbHBIEC HA MHOKECTBE, pABHOCHIIbHBIE Pe00pa3oBaHusl YpaBHEHHIA;

e  pemiath pa3Hble BUJIbl YPaBHEHHUI 1 HEPABEHCTB U UX CUCTEM, B TOM UHCJIE HEKOTOPbIE ypaBHEHUS 3 U 4 creneHel, 1poOHO -palluOHAIbHbIE
Y UppanuoHaIbHEIE;

e  3HaTh TeopeMy Buera /Ui ypaBHEHHM CTENEHU BBILLIE BTOPOU;

® [OHUMAaTh CMBICJ TEOPEM O PABHOCUJILHBIX M HEPABHOCUJILHBIX MPe0oOpa30BaHUsIX YPaBHEHUH U YMETh UX JOKa3bIBaTh;

e BIAJCTh Pa3HBIMU METOAAMH PEUICHHUS YpaBHEHUW, HEPABEHCTB U UX CHUCTEM, YMETh BBHIOMpPATh METOJ pEUIeHHs U 00OCHOBHIBATH CBOI
BBIOOD;

o HCIIOJIB30BATh MCTOJA HHTCPBAJIOB [JId PCHICHUSA HCEPABCHCTB, B TOM YHCIIC leO6H0-paIII/IOHaJ'II)HBIX 1 BKIIOYAKOIIUX B ceos
HppalMOHAJIbHBIE BBIPAXKEHUS,

e pemiarh anredpandeckue ypaBHEHHS M HEPABEHCTBA U UX CHUCTEMBI C TapaMeTpaMH anreOpandeckuM U rpaduuecKuM MeTOaMu;

®  BJIAJIETh PA3HBIMU METOJAMU JOKA3aTEIbCTBA HEPABEHCTB;

o peliaTh YpaBHCHUA B LCIIBIX YHUCIIAX;

e  n300pakaTh MHOXKECTBA Ha IJIOCKOCTH, 33/1aBa€Mble YpaBHEHHUSIMH, HEPABEHCTBAMH U UX CHUCTEMaMH.
B noBcenHeBHOM KU3HU U NIPH M3YYEHHUH APYIUX NPEeIMETOB:

®  COCTaBJIATH U pPelIaTh YpaBHEHUS, HEPABEHCTBA, UX CHCTEMBI IPU PEUICHUH 3a/1a4 IPYTHX yU4eOHBIX MPEAMETOB;
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®  BBINOJIHATH OICHKY MPaBIONOAOOMS PE3ylIbTaTOB, MOJYyYaeMbIX IMPHU PEHICHUH Pa3jIHYHbIX YpAaBHEHUN, HEPABEHCTB U UX CHUCTEM IPHU
pEIlIeHNH 3aa4 JPYTUX Y4eOHbIX MPEeIMETOB;

®  COCTaBJIATH U PelIaTh YPaBHEHUS M HEPABEHCTBA C MapaMeTpaMHu MPHU PEIICHUH 33/1a4 IPYTUX yIeOHBIX MPEAMETOB;

®  COCTaBJIATH YPaBHCHHE, HEPABCHCTBO MJIM MX CUCTEMY, OMUCHIBAIONINE PEATHHYIO CUTYAIUIO WM IPUKIAIHYIO 3a7a49y, HHTEPIPETUPOBATh
MOJIy9E€HHBIC PE3YIIbTATHI.

DOyHKIUN

e (CB00OOAHO OMEPUPOBATH MOHSATUSMHU: 3aBUCHMOCTh, ()YHKIIMOHATbHAS 3aBHCUMOCTH, 3aBUCHUMAsi U HE3aBUCHMas TIepeMEHHBIC, (DYHKIIUS,
crocoObI 3a1anust QYHKIMU, apTyMEHT B 3HAYCHHE (PYHKIMH, 00JIACTh OMPEACIICHUS U MHOXKECTBO 3HaUCHUS (PYHKIHUH, HYJIU (PYHKIIUH, TPOMEKY TKH
3HAKOIMOCTOSIHCTBA, MOHOTOHHOCTh (DYHKIIMHU, HauOoOJblliee M HAaUMEHbIIIeEe 3HAYEHUS, YEeTHOCTH/HEUETHOCTh (PYHKIMU, MEPUOAMYHOCTD (PYHKIIHH,
rpaduk QyHKIMH, BEPTHKAIbHAS, TOPU30HTAIIbHAS, HAKIIOHHAS] ACHMITTOTHI; TPadUK 3aBUCHMOCTH, HE SBIISIOMICHCS (PYHKIIHCH,

e crpouth rpaguku (QyHKUMNA: TUHEHHOW, KBaIpaTHU4HOM, APOOHO-TUHEHHON, CTENEHHON IMPH Pa3HBIX 3HAYCHHSIX IOKa3aTess CTENeHH,
y =[x

®  KCNONB30BaTh Pe0OpaszoBanus rpaduka GyHKIUH y — f (x) A HOCTPOCHHUs TPAPUKOB QYHKIUHA y = af (kx+b)+c;

®  aHaJNM3UPOBATH CBOMCTBA (PYHKIMIA U BUJ rpaduKa B 3aBUCUMOCTH OT I1apaMeTPOB;

e CBOOOJHO OINEPHPOBATH TOHATHUSMHU: IIOCIICOBATEILHOCTh, OTpPaHWYCHHAs IOCIEAOBATEIHLHOCTh, MOHOTOHHO BO3pacTaOIIas
(yObIBaroIas) MOCIEAOBATEIHHOCTD, TIPS IMOCIICIOBATEILHOCTH, apH(PMETHUECKAST POTPECCHS, TEOMETPHYCCKAsi TPOTPECCHsl, XapaKTEPUCTUUICCKOE
CBOMCTBO apupMeTnyecKoil (reoMeTpUUIECcKOoil) Mporpeccuu;

®  HCIIOJIB30BaTh METOJ MAaTEeMAaTUYCCKOW WHIYKIIUU IS BBIBOAA (OpPMYJ, JIOKa3aTelIbCTBA PABEHCTB M HEPABCHCTB, PEIICHUS 3ajJad Ha
JICIIMMOCTb;

®  lccIeNoBaTh MOCIEeI0BATENBHOCTH, 33/1aHHbIE PEKYPPEHTHO;

e pematb KOMOMHHPOBAHHBIC 33]]a41 HA apU(PMETUYECKYIO U TEOMETPUUECKYIO TPOTPECCUHU.

B noBceHeBHO KU3HM U NIPU U3YYEHHHU APYTUX NMPEIMETOB:

®  KOHCTPYHMPOBAaTh M HCCIEAOBaTh (DYHKIHMH, COOTBETCTBYIOIIHME PEATLHBIM TpOIeccaM M SBICHUSAM, WHTEPIPETUPOBATH ITOJYUYCHHBIC
PE3yJIbTaThl B COOTBETCTBUU CO CHEIUPUKON HCCIEAYEMOTr0 MPOIIeCcca WK SBIICHUS,

®  HCIOJIB30BaTh rPpapuKu 3aBUCUMOCTEH JJIs1 UCCIICIOBAHMSI PEATbHBIX MTPOLIECCOB U SBICHUM;

®  KOHCTPYHPOBATH W UCCIICIOBATh PYHKIIMH ITPH PEIICHUH 3a/1a4 IPYTUX YICOHBIX MPEIMETOB, HHTEPIPETUPOBATH ITOJIYICHHBIC PE3YIIbTATHI
B COOTBETCTBUU CO CHEIU(UKON YIeOHOTO MpeameTa.

CTaTuCTHKA U TeOpHs BEPOSITHOCTEH

e (CB0OOMHO OIEPUPOBATH TMOHATHAMHU: CTOJIOYATBICE M KPYTrOBBIC JUArpaMMbl, TaOJHWIBI JaHHBIX, CpelHee apudMeTHdecKoe, MeIAWaHa,

HauOOoJIbIIIee U HAMMEHBIIIEe 3HAYCHHST BRIOOPKH, pa3Max BIOOPKH, TUCTICPCUS U CTAHIAPTHOE OTKJIOHECHUE, ClTydaiHas N3MEHIHBOCTB;
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e  BbIOMpaTh Haubosee yno0HbIN croco0 npencTaBieHus UH(QOpMAIMY, aIeKBATHBIN €€ CBOMCTBAM U LIeJIAM aHalIu3a;

®  BBIUUCIIATH YUCIIOBBIE XapPAKTEPUCTUKU BBIOOPKHU;

e cBOOOJIHO ONEPHPOBATH NOHATUAMM: (DaKTOpUAI YHUCIIA, IEPECTAHOBKH, COUETAHUS U pa3MelleHus, TpeyrojabHuk Ilackans;

e CcBOOOJHO ONEPUPOBATh MOHATHSAMHU: CIy4allHBIH ONBIT, CIy4alHBIH BBHIOOp, MCHBITAHHE, DJIEMEHTApHOE ClydaiiHoe coObITHE (HMCXOn),
KJIaCCUYECKOE OIPEIeICeHIE BEPOATHOCTH CIy4aifHOTO COOBITHS, ONIEpAlMM HaJl CIIy4aliHIMU COOBITHSIMU, OCHOBHbIE KOMOWHATOPHBIE (hOPMYJIbI;

e CcBOOOJIHO ONEPUPOBATH MOHATHAMHU: CIYHYalHBIA OMBIT, CIY4YalHBIA BBHIOOp, MCHBITAHWE, DJIEMEHTApPHOE CIy4yailHOe COOBITHE (HMCXOn),
KJIaCCUYECKOE OIpPeIeIEeHNE BEPOATHOCTH CIy4aifHOTO COOBITHS, ONlepalluy Hal Cly4aliHbIMU COOBITHSIMU, OCHOBHbIE KOMOMHATOPHBIE (hOPMYJIBI;

e  3HATh IPUMEPHI CIyYaHHBIX BEIMUYUH, U BHIYUCIIATH UX CTATUCTUYECKUE XAPAKTEPUCTUKH;

®  UCHOJB30BaTh GOPMYIIBI KOMOMHATOPUKY TP PEIICHHH KOMOWHATOPHBIX 33/1a4;

e  pemarh 33Ja4d Ha BEIYUCICHHE BEPOSTHOCTH B TOM YHCIIE C HCIIOJIb30BaHUEM (HOPMYII.
B noBceHeBHOM KU3HM M NIPH M3YYEHHHU APYTUX NPeIMETOB:

®  [IPEJCTaBIATh HH(OPMAIIMIO O pealIbHBIX MPOLECCaX U ABJICHUSAX CIIOCOOOM, aJIeKBaTHBIM €€ CBOMCTBAM U LI€JIH UCCIIE0OBAaHUS;

®  AHAIU3UPOBAaTh M CPABHMUBATH CTATUCTMUYECKHE XapaKTEPUCTHKH BBIOOPOK, IOJYYEHHBIX B IpOLecce pEIIeHUs NPUKIaJHOM 3ajauu,
M3yUYEHHs peasibHOTO SIBJICHUS, PEIICHUS 3a/1a4M U3 APYrHX y4eOHBIX MPEIMETOB;

®  OIICHWBATh BEPOATHOCTh PEATLHBIX COOBITUI U SBICHHUI B PA3IMYHBIX CUTYAIUSX.
TexcToBBIE 3a729UH

e PemaTh NpocThi€ U CIOKHBIE 3a/1a4H, a TAKXKE 337a4d OBBIIIEHHON TPYIHOCTH U BBIIEIATh UX MAaTEMATUYECKYIO OCHOBY;

®  pacro3HaBaTh pa3HbIC BUJIbI U TUIIBI 3a/1a4;

®  1CNOJIb30BaTh pPa3HbIE KpPaTKUE 3alUCH KaK MOJIENM TEKCTOB CIIOXKHBIX 3ajad M 3aJad MOBBIIIEHHON CIO0XHOCTU JUIsl TOCTPOEHUS
MTOMCKOBOW CXEMBI M PEIIeHU 3a/1a4, BHIOUPATh ONTUMAIbHYIO JJI1 pacCMAaTPUBAaEMOM B 3a/1ade CUTYallMd MOJIEIIb TEKCTA 3a/1a4u;

®  pas3nu4aTh MOJEIb TEKCTAa U MOJAEIb PELIEHUS 3a7jaui, KOHCTPYUPOBATh K OJJHOM MOJEIN PELIEHUS CIOKHBIX 33]1a4 pa3Hble MOJEIN TEKCTa
3a/1a4y;
3HATh U IPUMEHATH TPU CIIOCO0A MOMCKA pelIeH s 3a/1a4 (0T TpeOOBaHUS K YCIOBHUIO U OT YCIOBUS K TpeOOBaHHIO, KOMOMHUPOBAHHBIN );
MOJIETTMPOBATh PACCYKICHUS IPU OUCKE PEIICHUs 33]a4 C IOMOIIbIO Tpad-CXEMBI;
BBIICIIATH OTAIbI PELICHUS 3a/1a4M U COEP KaHNUE KaXKIO0ro JTarna,
YMETh BBIOMpATh ONTHMAIBHBIA METOJ PELIeHHs 3aJauyd U OCO3HaBaTh BBHIOOP METO/A, pacCMaTpHUBAaTh PAa3IUYHbIE METObI, HAXOAUTh
pa3HbIe PEIIECHNUs 33a/Ja4M, ECIIM BO3MOXKHO;
aHaAJIM3UPOBATh 3aTPYIHEHUS IIPU PEILICHUH 3a7ay;
BBITNIOJIHATH pa3InyHble IpeoOpa3zoBaHus NPeVI0KEHHOH 3a1aui, KOHCTPYHPOBAaTh HOBBIE 3a/1a4M U3 JaHHOM, B TOM 4yHclie OOpaTHbIE;
MHTEPIPETUPOBATH BBIYUCIUTENbHbBIE PE3YNIbTAThI B 33/1a4€, UCCIIEI0BAaTh MOJYyYEHHOE PELIeHUE 33/1a4U;
M3MEHSTDH YCIOBHE 33/1a4 (KOJMYECTBEHHbIE UM KaU€CTBEHHBIE JJaHHBIE), UCCIIEI0BAaTh H3MEHEHHOE MTPe00pa30BaHHOE;
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®  aHAIM3UPOBATh BCCBO3MOXKHBIC CHUTYAIlMH B3aHMHOTO PACIIONIOKEHUS IBYX OOBEKTOB M M3MEHCHHE MX XapaKTEPUCTHK IPU COBMECTHOM
JBMXKCHUU (CKOPOCTb, BpPEMs, PACCTOSHUE) MPH PEUICHUH 3a7ad Ha [BM)KCHHE JBYX OOBEKTOB Kak B OJHOM, Tak W B IMPOTHBOIMOJIOMKHBIX
HaIpaBJICHUAX, KOHCTPYHUPOBATH HOBLIC CUTyallU HA OCHOBC U3MCHCHU A yCHOBI/Iﬁ 3alavuu IIpyu IBUKCHHUU I10 PCKE;

®  HCCIIEA0BATh BCEBO3MOXKHBIC CHTYAIIUH [TPU PEIICHUH 3a/1a4 Ha JBIKCHHUE 110 PEKe, pacCCMaTPUBATh pa3HbIe CUCTEMbBI OTCUETA;

e  pelnaTh pa3HOOOPa3HbIC 33a4YM «HA YACTHY,

e peiaTh ¥ 0OOCHOBBIBATH CBOC PEIICHHE 3a/1a4 (BBIICIATh MATEMATHUECKYIO OCHOBY) Ha HAXOJXK/ICHHE YacTH YHCIIa M YUCIIa 0 €ro 4acTH
HAa OCHOBE KOHKPETHOT'O CMBICIIA JAPOOH;

o O6’I)$ICHHTB NICHTUYHOCTL 3aJla4 PAa3HbIX THUIIOB, CBA3BIBAIOIIUX TPU BCINMYMUHBI (Ha pa60Ty, Ha IIOKYIIKH, Ha IIBI/I)KeHI/Ie), BBIACIISAATH OTU
BEJIMYMHBI ¥ OTHOIICHUS MEX/Y HUMH, IPUMEHSATh UX MIPH PEIICHUH 3a/1a4, KOHCTPYHUPOBATh COOCTBEHHBIE 3a/1aU YKA3aHHBIX THUIIOB;

o BJIaACTh OCHOBHBIMH METOJaMU PCIICHHA 3ala4d Ha CMCCH, CILIaBbl, KOHICHTpAOK, UCII0JIb30BaTh UX B HOBLIX CUTyallUAX 110 OTHOILICHHIO
K U3YYCHHBIM B TIpOIecce OOYICHHUS,

e  pemiarh 3a/1a4d HA IMPOLEHTHI, B TOM YHCIIC, CII0KHBIC MPOICHTBI C 000CHOBAHKEM, UCIIONB3YsI Pa3HbIE CIIOCOOBI;

e  pelaTh JOTHYECKUE 33a4K PA3HBIMU CIIOCOOAMHM, B TOM YHCIIE, C IBYMs OJOKaMH U ¢ TpeMst OJIOKAMH JTaHHBIX ¢ TIOMOIIIBIO TA0JIHII;

e  pelaTh 337a4M 0 KOMOMHATOPUKE M TEOPUH BEPOSTHOCTEH HAa OCHOBE HUCIIOJIb30BAHUS M3YUYCHHBIX METOZOB 1 00OCHOBBIBATH PEIICHUE;

e  pelaTh HECJOKHBIC 3a/1a41 10 MATEMATHUYECKOM CTATUCTHKE;

e  OBJIaJeTh OCHOBHBIMU METOJAMH PEIICHHS CIOKETHBIX 3a/1a4: apuMeTHIecKuil, anredpandeckuii, mepedop BapHaHTOB, FEOMETPHUYCCKHIA,
rpaduyecKuil, MPUMEHATh UX B HOBBIX 110 CPAaBHEHHUIO C U3YYEHHBIMH CUTYyalUSIX.
B noBceaHeBHOI )KM3HU M IPU U3YYE€HHH IPYTUX MPEAMETOB:

L KOHCTPYUPOBATH HOBBLIC IJIA ]:[aHHOI\/'I 3ala4M 3aJa4YHbIC CUTyalluu C YYCTOM PCAJIbHBIX XaAPAKTCPUCTUK, B HACTHOCTH, IIPU PCIICHHUU 3aaa4
Ha KOHOCHTPAIWH, YUUTBIBATH INIOTHOCTH BCUICCTBA, PCHIATE U KOHCTPYHUPOBATH 3aJa4l HA OCHOBE PAaCCMOTPCHUA PCaJIbHbBIX CPITyaHI/IfI, B KOTOPEBIX HC
TpeOyeTCsl TOUHBINA BRIYMCIUTEILHBIA PE3yJIbTaT;,

e  pemiaTh 33JaYd Ha JBMKEHHUE IO PEKE, pacCMaTPUBast pa3HbIe CHCTEMBI OTCUETA,;

e  KOHCTPYUPOBATH 3aJJaYHbIE CUTYAI[H, IPUOIMKEHHbIE K PeabHON JeHCTBUTEIBbHOCTH.
I'eomeTpuueckue purypbi

e  CBO0OOIHO ONIEPUPOBATH TCOMETPUUCCKUMHU MOHSATHIMHU TIPU PEIICHUH 3a/1a4 U TPOBEICHIUH MAaTEMAaTHUYECKUX PACCYKICHUN;

®  CaMOCTOATENILHO (HOPMYIHUPOBaTh ONPEACICHHUS T'C€OMETPUUECKUX (UTYp, BBIIBHraTh THIOTE3bl O HOBBIX CBOMCTBaX M MpPHU3HAKAX
reoMeTpHUECKUX (PUryp U 00OCHOBBIBATH WM OIPOBEPraTh WX, 0000IIaTh WM KOHKPETU3UPOBATh PE3yJIbTAThl HA HOBBIE KJIacChl (PUTYD, IPOBOJIMTH B
HECJIOXKHBIX CITydasx Kiaccu(UKauio GUryp mo pa3aindyHbIM OCHOBaHUSM;

®  uCCIeloBaTh YEPTSKH, BKIOYAas KOMOWHAIMKU (UTyp, U3BICKaTh, HHTEPIPETHPOBATE U  MPEOOPa3OBbIBATH  HMH(OPMAIIHIO,
MPEJICTaBICHHYIO Ha YepPTeXkKax;
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e pemarh 3alayd I€OMETPUYECKOrO COACPXkKAaHMs, B TOM YHCIIE B CUTyalMsX, KOIZa alIrOPUTM DPELICHHUS HE CIEAyeT SIBHO U3 YCIIOBUS,
BBINOJIHATE HEOOXOIUMBIE AJIS PEUICHUs 3aJaud JONOJHUTEIbHBIE IMOCTPOEHUS, MCCIEI0BaTh BO3MOYKHOCTh IPUMEHEHUs TeopeM U (opMyn ais
pelieHus 3a1ay;

e  (opMyIMPOBATH U JIOKA3bIBATh T€OMETPUUYECKHE YTBEPKICHHUS.

B noBcenHeBHOM KU3HHM M NIPH U3YYCHHHU APYTUX NPEIMETOB:

®  COCTaBJIATH C UCIOJH30BAHUEM CBOMCTB F€OMETPUUECKUX (UTYp MATEeMaTHUYECKHUE MOJICNN JUIsl PEIICHUs 33aa4 IPAKTUYECKOr0 XapakTepa
U 3a]a4 U3 CMEXHBIX JIUCLUUIUIMH, UCCIIE0BATh [10JIyY€HHbIE MOJEIN U UHTEPIPETUPOBATh PE3YiIbTaT.

OTtHowmeHns

e BianeTh NOHATHEM OTHOILEHUS KaK METaIllpeIMETHBIM;

e CcBOOOJIHO OMEPHPOBATH NOHATHSAMH: PABEHCTBO (Uryp, paBHbIE (UTYpPBI, PABEHCTBO TPEYTOJBHUKOB, MapalICIbHOCTh MPSMBIX,
HEePIEHAUKYIIAPHOCTD MPSIMBIX, YIVIBI MEXIY MPSIMbIMH, HNEPHEHAUKYIAP, HAKJIOHHAs, MPOEeKLus, nojgodue guryp, nogoOHble GUTyphl, MOJ00HbBIE
TPEYrOJIbHUKU;

®  UCHOJb30BaTh CBOMCTBA 110100Us M paBEeHCTBA (PUT'Yp MPHU PEIICHUH 3a/1ay.

B noBcenHeBHOM KU3HHM M NIPH M3YYCHHHU APYTHX NPEIMETOB:

®  HCHOJB30BATh OTHOLICHHUS JJISl IIOCTPOCHUS M UCCIICAOBAHMUS MaTEMAaTUIECKIX MOJIENIEH 0OBEKTOB peabHOM JKU3HU.
N3mepenus u BoIYMCICHUS

e (CB06OAHO oOmNEpUPOBaTh MOHATUAMM JJIMHA, IUIOMAAb, OOBEM, BEIMYMHA YIjla KakK BEJIUYMHAMM, HCIOJIb30BATh PABHOBEIUKOCTh U
PaBHOCOCTABJIEHHOCTh IPU PEIIEHUM 3ajJjad Ha BBIUYMCIIEHUE, CAMOCTOSITEIBHO IMOJIydyaTh M MCHOJIb30BaTh (hOPMYJIbI JUIsl BBIYMCICHUN IUTOMaed 1
00BeMOB (QUTyp, CBOOOJHO ONEPUPOBATH IIUPOKUM HaOOpoM (GOpMyJS Ha BBIUMCIEHHME NPU PEUICHUM CIOKHBIX 3a/lad, B TOM 4YMCIEe U 3ajad Ha
BBIUHCIIEHHE B KOMOUHAIMSIX OKPYXHOCTH U TPEYrOJIbHHUKA, OKPYKHOCTH U YETHIPEXYTOJIbHHUKA, & TAK)KE C TPUMEHEHHEM TPUTOHOMETPUH;

®  CaMOCTOATENbHO (POPMYIHPOBATH TUIIOTE3BI U MPOBEPATH UX IOCTOBEPHOCTb.

B noBcenHeBHO KU3HM M TIPM M3YUYEHHHU APYTUX NPeIMETOB:

e  cBOOOJHO OomepupoBaTh (hopMyIamMH MPH PEICHUH 3a/1a4 B IpYTUX YUeOHBIX MpeIMeTax U MpHU NPOBEICHUH HEOOXOAUMBIX BBIYMCICHUN B
peanbHON KU3HU.
I'eomeTpuyeckue nocTpoeHus

e  OmnepupoBaTh MOHATHEM HaOOpa IEMEHTOB, ONPEEIAIOUINX T€OMETPUUYECKYIO GUTYDY,

e  BJaJeTh HAOOPOM METOJIOB MOCTPOEHHUH LUPKYJIEM U TUHEHKOMH;

® [POBOJUTH AHAJU3 U PEATU30BBIBATH ATAIMbl PELICHUS 3a7a4 Ha OCTPOCHHE.

B noBceaHeBHO KU3HM M NIPM U3YUYEHHHU APYTUX NPeIMETOB:
e  BBIIIOJIHATH IOCTPOEHHUS HA MECTHOCTH;
®  OIIGHUBATh pa3Mephl peajJbHbIX 00BEKTOB OKPYKAIOIIET0 MHUpA.
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IIpeoOpa3oBanus

e  OmnepupoBaTh IBMKCHUSMH U TPe0Opa30BaHUSMH KaK METapeMETHBIMU MTOHATHIMU;

®  ONEpPHPOBATH MOHATUEM JBIKEHHS M NMPEOOpa3oBaHUs MOA00US UIi 0OOCHOBAaHHM, CBOOOJHO BIIAAETh NMPHEMaMHU MOCTpoeHus (uryp c
MTOMOIIIBIO ABMKCHUN U TIpeoOpa3oBaHus MO00Ms, a TAK)Ke KOMOMHAIIMSIMH JIBUKCHUH, TBUKCHHUNA U TIPe0Opa3oOBaHuUi;

®  UCHOJb30BaTh CBOMCTBA IBMXKEHUH U MpeoOpa3oBaHUM Ui NMPOBENEHHUS OOOCHOBAHUS U J0KA3aTENbCTBA YTBEPXKICHUH B T€OMETPUU U
APYyruX y4yeOHBIX MpeaAMeTax;

®  [0Jb30BAaThCsl CBOWCTBAMHM JBM)KEHUH U IIPeoOpa30BaHMM MPU PELICHUH 33/1a4.
B noBceHeBHOM KU3HM M NIPH M3YYEHHHU APYTUX NPeIMETOB:

®  [IPUMEHATH CBOICTBA ABMKEHUH U MPUMEHATH MOA00UE AJIsl IOCTPOCHUHN U BEIYUCIICHUI.
BekTopbl M KOOPAMHATHI HA IJIOCKOCTH

e (CB060AHO omepupoBaTh MOHATUSAMH BEKTOpP, CyMMa, PA3HOCTb BEKTOPOB, IPOU3BEJIEHHE BEKTOpA HA YHUCIIO, CKAISIPHOE MPOU3BE/ICHHUE
BEKTOPOB, KOOPAMHATHI HA IIJIOCKOCTH, KOOPIAMHATBI BEKTOPA;

®  BJAJCTh BEKTOPHBIM U KOOPAMHATHBIM METOJOM HA IIJIOCKOCTH JUJIs PEIICHMS 3a]1a4 HAa BBIYUCIICHUE U 1I0KA3aTEIbCTBA;

®  BBINOJIHATH C [IOMOIIBI0 BEKTOPOB M KOOPJMHAT J0KA3aTebCTBO M3BECTHBIX €My I'€OMETpHUYECKUX (PaKTOB (CBOWMCTBA CpEJHUX JIMHUH,
TEOPEM O 3aMeuaTeJIbHBIX TOUKaxX U T.I1.) U [10JIy4aTh HOBbIE CBOMCTBA U3BECTHBIX (pUTYP;

®  UCHOJb30BATh YPABHEHUS (QUTYp JUIsl pEILICHHs 3a/1a4 U CAMOCTOSITENIbHO COCTAaBIIATh YPAaBHEHUS OTACIbHBIX IIIOCKUX (DUTYD.
B noBcenHeBHOM KU3HHM M IPH M3YYCHHHU APYTUX NMPEIMETOB:

®  CIIOJIb30BATh MMOHATHS BEKTOPOB M KOOPJIMHAT JUIsl pelIeHUs 3a/1a4 1o ¢pu3KKe, reorpaduu U ApyruM y4eOHbBIM NpeIMETaM.
Hcropusi MaTeMaTUKHU

e [loHuMaTh MaTeMaTHKy Kak CTPOTrO OpPraHM30BAaHHYIO CHCTEMY HAy4yHBIX 3HaHMH, B YAaCTHOCTH BIAJETh IPEACTaBICHUSMH 00
AKCMOMAaTHYECKOM ITOCTPOECHUH F€OMETPUH U ITEPBUYHBIMU MPECTABICHUSIMH O HEEBKIIMIOBBIX T€OMETPHSIX;

e paccMaTpuBaTh MaTEMAaTHKy B KOHTEKCTE MCTOPUHU PA3BUTHS LUBWIM3ALMM U UCTOPUU PA3BUTUS HAyKH, IOHUMAaTb POJb MaTEMAaTHKU B
paszButuu Poccun.
MeTtoabl MaTeMaTHKH

e Braners 3HaHUAMM O Pa3IMYHBIX METOJaX 0OOCHOBAHMS M ONPOBEPKEHHSI MATEMaTUYECKUX YTBEP)KICHUNH U CaMOCTOSITEIbHO IPUMEHSTh
Ux;

e  BJIJICTh HABBIKAMHU aHAJINM3a YCJIOBUS 33J]a4l U ONpeAeTeHUS MOIXOIAIIMX ISl peIIeHHs 3a7a4 U3y4E€HHBIX METOI0B MJIM UX KOMOMHALINH;

®  XapaKTepHU30BaTh IPOU3BEICHUS HCKYCCTBA C y4E€TOM MAaTE€MaTUYECKMX 3aKOHOMEPHOCTEH B MPUPOJE, WUCIIOIb30BATH MATEMATHYECKUE
3aKOHOMEPHOCTH B CAMOCTOSITEJIbHOM TBOPYECTBE.

2. Copep:xaHue y4eGHOT0 mpeaMeTa
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Conep:kanue Kypca MaTeMaTHKH B 5—6 KJ1accax

HarypaabHble unc/ia 4 HyJIb

HartypanbHbIii psii YuceJ M ero CBOMCTBA

HatypanbHoe 4mMCo, MHOKECTBO HATYypAJIbHBIX YHCET M €r0 CBOMCTBA, M300pa)KCHHWE HATYPaJbHBIX YMCEN TOYKAMU HA YMCIIOBOW TMPSMOH.
Hcnonbs30BaHue CBOWCTB HATYPaIbHBIX YUCEJI IIPU PELICHUHU 3a/1a4.

3anuch 1 YTeHHe HATYPAJBHBIX YK CeJ

Paznuune mexny uudpoit m umciaom. Ilo3unmoHHas 3amuch HATYpaJbHOTO YHMCIIA, TOMECTHOE 3HayeHHe HUGPBI, pa3psibl M KIACCHI,
COOTHOIIICHUE MEXTY ABYMs COCETHUMH Pa3PSAIHBIMU €AMHUIIAMU, YTCHUE U 3aITUCh HATYPAIbHBIX YHCET.

OxkpyriieHue HATYpPaJbHBIX YK CeJ

Heob6xoaumocTs okpyriienus. [IpaBuiio okpyriieHus: HaTypadbHBIX YUCE.

CpaBHeHHe HATYPAJIBHBIX YHCeJl, CPAaBHEeHHUe ¢ YncjioM (

[TonsiTie 0 CpaBHEHUHW YHCEN, CPABHEHHE HATYPAIbHBIX YHCEN JIPYr C APYIrOM M C HYJEM, MaTeMaTU4yecKas 3aluch CpPaBHEHUM, CIIOCOOBI
CPAaBHEHUS YUCEIL.

JleliCTBHS ¢ HATYPAJBHBIMH YHCJIAMH

CroxeHue ¥ BbIYMTAHUE, KOMIIOHEHTHI CJIOKEHHSI U BBIYUTAHUS, CBA3b MEXAY HUMHU, HAXOXKICHUE CYMMbl U Pa3HOCTH, U3MEHEHUE CYMMBbI U
PA3HOCTHU MPU U3MEHEHUH KOMIIOHEHTOB CIIOKEHHS M BBIUUTAHUS.

YMHOKEHUE U JelieHue, KOMIOHEHThl YMHOXKEHUS U JIEJICHUS], CBSI3b MEXAY HUMHU, YMHOKCHHE U CIIOKEHUE B CTOJIOUK, JICJICHUE YTOJKOM,
MPOBEPKA PE3yJIbTaTa C TOMOIIBIO TPUKUIKA U 0OPATHOTO JACHCTBUA.

[lepemecTUTENBHBIN U COUETATENbHBIN 3aKOHBI CIIOKEHUS U YMHOXEHUS, PACIpeNeIUTEIbHbIA 3aKOH YMHOXEHHUSI OTHOCUTENIBHO CIIOKEHHS,
000CHOBaHUE ANCOPUMMOE BbINOIHEHUS APUPMEMUUECKUX OeticmBULL.

CreneHb ¢ HATYPAJIbHBIM NOKa3aTeJIeM

3anucek yuciaa B BUAE CYMMBI Pa3psAHBIX CIAaraeéMbIX, MOPSAOK BBITTOJHEHUS JEHCTBUN B BBIPAXKECHHUSIX, COJIEPKAIINX CTETICHb, BHIYMCICHUE
3HAUYEHMI BBIPAXKEHUH, COJIEPHKAILINUX CTEIEHb.

Yucii0BbIe BbIPpAKEHUS

UYuciioBoe BbIPAKEHUE U €r0 3HAUCHUE, MOPSAJOK BBIIOJHEHUS JE€HCTBUM.

JleaeHue ¢ ocTaTKOM

Jlenenue ¢ OCTaTKOM Ha MHOKECTBE HaTYpaJIbHBIX YHCEIl, cgolicmea deneHus ¢ ocmamkom. [IpakTudyeckue 3a1a4u Ha IEIEHHUE C OCTaTKOM.

CBolicTBa ¥ IPU3HAKH 1€JTUMOCTH

CBOWCTBO AEMUMOCTH CyMMBI (pa3HocTH) Ha uwmcio. [lpusnaku nenmmoctu Ha 2, 3, 5, 9, 10. Ilpusnaxu oenumocmu na 4, 6, 8, 11.
Jokazamenvcmeo npuznarxoe oenumocmu. PerieHrne mpakTHYeCKHX 3a7a4 ¢ MPUMEHEHUEM MMPU3HAKOB JIEIIMMOCTH.

Pa3jioxkeHue ync/ia Ha MPOCTbIe MHOKUTEIH

[TpocTeie U cOCTaBHBIE YUCIA, peuiemo Ipamocgena.
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PasnokeHrne HaTypasJlbHOTO 4YKClia Ha MHOXHUTENH, PA3lOkKEeHHEe Ha MPOCTble MHOXHUTENU. Koauvecmgo Oenumenei uucid, ancopumm
PA3NI0MCEHUS YUCILA HA NPOCIbLE MHONXCUMENU, OCHOBHAS MeopeMa apu@memuKu.

Anredpanyeckne BbIPaKeHUs

Hcnonb3oBanue OykB Ui OOO3HAYEHMS YMCEN, BBIYMCICHHE 3HAUCHHUS aireOpanyueckoro BBIPAKEHUS, MPUMEHEHHE alnreOpanvecKux
BBIPXEHUH JIJIs 3aITUCH CBOMCTB apu(MeTndecKux IeHCTBUil, MpeoOpa3oBaHue anredpandeckiux BhIPaKEHUI.

JleJMTe/ 1M M KpaTHbIE

Jenurtenb U ero cBOMCTBa, OOUIMIl nenuTenb OBYX M Oojiee yucels, HAaUOOJNbIINI OOLIUI J1eNuTeNb, B3aUMHO MPOCTHIE YUCIA, HAXOXKICHUE
Hanbopmiero obmero nenutens. KpatHoe u ero cBoiicTBa, o0Iiee KpaTHOE IByX U OoJiee dncell, HauMeHblIee o01iee KpaTHoe, CiocoObl HaX0XKICHHS
HAaUMEHBIIETO 00IIEro KPaTHoro.

Jpoou

OO0bIKHOBEHHbIE IPOOH

Houns, yacte, ApoOHOE uucio, npoOb. [IpoOHoe umciio kKak pe3ynbrar neneHus. [IpaBunbHble W HEmpaBWJIbHBIE IpoOM, CMEIIaHHAs APOOb
(CMenIaHHOE YHuCIIo).

3anmuch HATYpaJIbHOTO YMCIIAa B BHJE APOOM C 33aJaHHBIM 3HAMEHATeleM, IpeoOpa3oBaHHE CMENIAHHOW ApPOOM B HEMPABHIBHYIO IpOOb M
Hao000pOT.

[TpuBenenue npobeii k odeMy 3HamMmeHaTeno. CpaBHEHHE OOBIKHOBEHHBIX JIPOOCH.

CrnosxeHue ¥ BbIYUTaHHE OOBIKHOBEHHBIX JIpo0eii. YMHOKEHUE U IeTIeHUEe OOBIKHOBEHHBIX APOOEH.

ApudmeTrnueckue JeMCTBUS CO CMEIIaHHBIMU IPOOSMHU.

Apudmerndeckue 1eHCTBUS C APOOHBIMHU YUCIAMH.

Cnocobvl payuonanuzayuu 8bIYUCIEHUL U UX NPUMEHEHUEe NPU 8bINOIHEHUU OeUCEU.

JecsaTH4HBIE IPOOH

[lenast u apoOHas yactu AecsITHUHOU apoou. IIpeoOpazoBaHue AECATHUHBIX JpoOel B OOBIKHOBEHHBIE. CpaBHEHHE NECATUYHBIX JPOOEi.
CroxeHre M BBIYUTAHUE JECATUYHBIX ApoOeil. OkpyrieHue NecsAITMYHBIX ApoOel. YMHOXKEHHEe U JeJeHHe NeCATHUYHBIX ApoOeil. IIpeobpaszosanue
00bIKHOBEHHBIX Opobeli 8 decamuutble Opodou. Koneunvie u beckoneunvie decamuunvle OpoouU.

OTHomIeHHE ABYX YHCeJ

Macmrab Ha ninade u kapre. [Iponopuuu. ColicTBa Nponopiuii, (pUMEHEHHE MPOMOPLUI U OTHOLIEHHUH NPU pEeLIeHUH 3a]1a4.

Cpennee apupmeTnyeckoe ynces

Cpennee apugmernueckoe IBYX uucen. M3o0paxeHue cpenHero apupMETHUECKOro JBYX 4YHCEI Ha YMCIOBOM mpsmoil. Perienue
MPaKTUYECKHX 3aJ]ad ¢ MPUMEHEHUEM cpeaHero apupmerudeckoro. Cpednee apugmemuyeckoe HeCKOILKUX YUCE.

IIpoueHTHI

[TonsiTue npoueHTa. BeluncieHne NpoueHToB OT YKCia U YKCcia 10 U3BECTHOMY IPOLEHTY, BbIpaK€HHE OTHOILIEHHUS B IpoleHTax. Pemenue
HECJIOXKHBIX MPAKTUYECKUX 3a/1a4 C IPOLIEHTaMHU.
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JAmnarpamMmbl

Cronbyarbie v KpyroBeie quarpammbl. M3pnedenne nndopmanuu u3 auarpamm. HM3o0pasicerue ouazpamm no 4ucio8blm OAHHbIM.

PaunonajsbHble yuciaa

IHonoxxuTeNbHBIE M OTPULATEIbHBIE YHCJIA

H300paxeHne yucesl Ha YMCIOBOM (KoopauHaTHOW) mpsMoil. CpaBHeHue uucena. Moaynb 4uclia, TeoMeTpudeckas MHTepIpeTanus MOJIys
quclia. HeﬁCTBHSI C IMOJIOKUTCIIbHBIMHA U OTPHULATCIbHBIMHA YU CJIAMH. MmuoxecTBO ICJIBbIX YUCCII.

IlonsiTHe 0 pauMoOHAIbHOM UHcie. [lepsuunoe npedcmasieHue 0 MHOMCeCmsae payuoHAIbHbIX yucel. JJeNCTBUS ¢ palluOHATbHBIMU YUCIIaMHU.

PemieHue TeKCTOBBIX 32124

EauHunbsl u3MepeHmMii: UIMHBI, IUIOMIAaU, 00BbEMa, MAacChl, BPEMEHH, CKOPOCTH. 3aBHCHUMOCTH MEXIy €IWHULIAMU H3MEPEHHUS KaXIou
BEJIMYMHBI. 3aBUCHUMOCTH MCXKAY BCIMYMHAMUA: CKOPOCTh, BPpCMs, paCCTOAHUEC,; IPOU3BOAUTCIBHOCTE, BPCMH, pa60Ta; I€Ha, KOJIN4YeCTBO, CTOUMOCTD.

3anauyu Ha Bce apuMeTHYecKe NeiCTBUSA

Pemenne tekcToBbIX 3a7a4u apudmMerndeckum crocodom. Vcnonb3oBanue TabauL, cxem, YepTeKel, APYrux CPeACTB MPEICTaBICHUS JaHHBIX
[IPU PELICHUHU 3a/1a4u.

3anaum HA ABUKEeHUE, PA0OTy M MOKYNKH

Pemrenre HecnmoXHBIX 3a/1ay HA JBUKEHHUE B IIPOTHUBOIOJIOKHBIX HAIPABICHUSIX, B OJIHOM HAIPaBJICHUU, JBUKEHUE 110 PEKE M0 TEUEHUIO U
npoTuB TeueHus. Pemenne 3aga4 Ha coBMecTHYIO padoty. [I[pumenenue npobeit mpu penieHuu 3aad.

3agaum Ha YaCTH, 10JIM, TIPOLEHTHI

Pemenne 3amay Ha HaXOXKJIEHHME YAaCTH YKCIIA M YUCJA O €ro yacTu. Pemienue 3amay Ha mMpoIEHTH U 1oid. [IpuMeHeHne nponopuui npu
pelieHuu 3a1ay.

Jloruyeckue 3axa4yu

Perenrie HeCIOXKHBIX IOTUYECKUX 3a/1ad. Peuenue no2uueckux 3a0a4 ¢ nomowwto epaghos, mabauy.

OcHOBHBIE MeTO/AbI PellieHNsI TEKCTOBBIX 3a1a4: apuPpMETHIESCKU, TepedOop BapHaHTOB.

Harasinnas reomerpus

®durypsl B okpyxatoiieM mupe. Harmsigasie npeacTaBiaeHus o Gurypax Ha TUIOCKOCTH: MPpsAMasi, OTPE30K, Jyd, YroJl, TIoMaHasi, MHOTOYTOJIbHUK,
OKPY’XKHOCTb, KPYyT. UeThIpEXyTroNbHUK, IPSIMOYTOJIbHUK, KBaApaT. TPeyronbHUK, 610bl mpeyeonbHukos. Ilpasunbhvlie MuocoyeonbHuky. V300paxeHnne
OCHOBHBIX T€OMETPUUECKUX PUTYD. B3aumHnoe pacnonodicenue 08yx npsamuix, 08YX OKPYHCHOCMEL, NPAMOU U OKpydcHocmu. JImuHa oTpe3ka, TOMaHOM.
Enunnnel m3mepenust quHbl. [loctpoenne oTpeska 3amaHHoi niuHbl. Buael yrios. ['pamycHas mepa yrina. M3MepeHne W MOCTPOEHUE YTIIIOB C
MOMOIIIbIO TPAHCTIOPTHUPA.

HepI/IMeTp MHOTI'OYT'OJIbHHUKA. Tlonsarue Jromaau (bHprBI; CAWHUOBI HU3MCEPCHHA ILIOLIAIH. HJ’IOHIa)IB OpsAMOYT'OJIbHHUKA, KBaapara.
[TpubnmxeHHoe u3MepeHue ionaau GUryp Ha KieTdatoit Oymare. Pasnosenukue gueypoi.
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Harnsigaele mpeacraBieHUss O NPOCTPAHCTBEHHBIX (urypax: KyO, Mmapajienenure]l, NpusMma, nupamyiaa, map, cdepa, KOHyC, LUIHHIAP.
N3o0paxenune mpocTpaHCTBEHHBIX QUTYp. [Ipumepol cewenuii. Mhoeoepannuku. Ilpasuivhvie mHocoepannukuy. IlpuMepsl pa3BepTOK MHOTOTPaHHUKOB,
HWIMH]IPpA U KOHYCA.

[Tonsitre o6beMa; eMHULIBI 00beMa. OObeM PSIMOYTOIBHOTO TIapaJuIeNenune1a, Kyoa.

[Tonsitue o paBenctBe ¢uryp. LlentpanbHas, oceBas U 3epraivHas cuMMeTpun. V3o00paxeHne CMMMETPUYHBIX QUTYD.

Pemenne npakTHueckux 3ajad ¢ IpUMEHEHHEM IPOCTEHIINX CBOMCTB (uryp.

HUcTopusi MaTeMaTHKHU

llosenenue yugp, Oyke, uepoenughoe 6 npoyecce cuema u pacnpeoenenus npooykmos ua Jpesnem bauoswcnem Bocmoke. Cesazv ¢
Heonumuuecxoii pesontoyuetl.

Poorcoenue wecmuoecamepuunoti cucmemt cuucnenus. Ilosesnenue 0ecamuyHol 3anuc yucell.

Pooicoenue u pazsumue apugpmemuxu namypanvueix yucen. HOK, HO/I, npocmwie uucna. Pewwemo Spamocgena.

Tossnenue Hyns u ompuyamenvusix yucen ¢ mamemamuxe opesnocmu. Ponv Juoghanma. Ilouemy (—1)(—1) =+17

Jlpobu 6 Basunone, Ecunme, Pume. Omkpvimue Oecamuynvix Opodeu. Cmapunuvie cucmemvl mep. [lecaimuunvle 0pobu u mempuieckas
cucmema mep. JI. Macrnuyxuii.

Copep:xaHue Kypca MaTeMaTHKHU B 7-9 kJjaccax

Auredpa

Yucaa

PaunonasibHble yucaa

MHOXeCTBO paluoHanbHBIX uncen. CpaBHEHHWE palMOHANBHBIX 4Hcen. JIeHCTBUS C paluMOHAIBHBIMH YHUCHaMU. [Ipedcmasnenue
PAYUOHANBLHO2O YUCIA OECAMUYHOU OPOObIO.

HppanuoHajbHble YHCIA

[TorsiTHE MppaIMOHATBLHOTO YKcIa. Pacro3HaBaHue HPpalMOHABHBIX Ynce. [IpuMepsl T0Ka3aTenseTB B anredpe. MppanroHaibHOCTh YUCIIa

\/E . Ilpumenenue B reometpun. Cpaguenue uppayuonanbHulx yucen. Muoocecmeo oeliicmeumenbmbix yucei.
ToxnecTBeHHBbIE IPe0OPa30BAHUA
Yucnobie 1 OyKBeHHbIE BbIPAKECHHSA
BeIpaxxeHue ¢ nepeMeHHOW. 3HaueHHe BeIpaxeHus. [1ocTaHOBKa BBIPAKEHHUI BMECTO EPEMEHHBIX.
Lenblie BeIpaeHUs
CreneHnb ¢ HaTypaJbHBIM [TOKa3aTesIeM U ee cBoiicTBa. [IpeobpazoBanus BbIpaXKeHH, COEPIKALUX CTENEHU C HaTypalbHBIM ITOKa3aTEJIEM.
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OpHowneH, MHoOrowieH. JeWCTBUS C OAHOWIEHAMH M MHOTOWIEHAMH (CIOXEHHE, BbIUMTAaHUE, YMHOXeHHe). DOopMysbl COKpPaLIEHHOTO
YMHOXKEHUS: Pa3HOCTh KBAJIPaTOB, KBAIpaT CyMMBI M pa3HOCTH. Pa3no)keHne MHOTOUICHa HA MHOXKUTENN: BEIHECEHHE OOIIET0 MHOXKUTEIS 32 CKOOKH,
2PYNNUPOBKA, NpUMEHeHUe POPMYIl COKPAUWEHHO20 YMHOoXMceHus. KeaopamHulii mpexuieH, pa3nodceHue KeaopamHo20 mpexuieHa Ha MHOJICUMenu.

JIpo0HO-panuoOHA/IbHbIE BbIPAKEeHU s

Crenenb ¢ 1enbiM nokazateneM. [IpeoOpa3oBanue ApoOHO-TMHEWHBIX BBIPAXKEHUN: CIIOKEHUE, YMHOKEHUE, AelieHue. Aneebpauneckas opoos.
Honycmumvle 3nauenus nepemenHvix 6 OpoOHO-payuoHarbhblx evipadicenusx. Coxpawenue aneebpaudeckux opobeil. Ilpusedenue aneebpauteckux
Opobetl k obwemy 3Hamenamento. leticmeus ¢ aneedpauyeckumu OpooIMU. CIOdNCEHUe, BbIUUMAHUE, YMHOJICEHUe, OelleHUe, B038E0eHUe 8 CIENEHb.

Ilpeobpazosanue svipasicenuil, cOOEPHCAuUX 3HAK MOOYJIA.

KBaaparnbie kopHu

Apudmernueckuii KBagpaTHbI KopeHb. [IpeoOpazoBaHue BBIpXEHHUN, CONEPKAIIUX KBAJApPATHbIE KOPHHU: YMHOXKEHHUE, JICJICHUE, BEIHECCHHE
MHOKUTEJNS U3-T10]] 3HAKa KOPHS, 8HeCeHue MHONCUmeJisi N00 3HAK KOPHSL.

YpaBHeHUs] U HEPABEHCTBA

PaBencrBa

UucnoBoe paBeHcTBO. CBOICTBA YHCIOBBIX paBEHCTB. PaBEHCTBO ¢ epeMeHHOM.

YpaBHeHus

[lonsitue ypaBHEHUSI W KOpHSl ypaBHEHHS. [Ipedcmasnenue o pasHocunbHocmu ypaeuenuti. Qbracme onpedeieHus ypaeHenus (oOnacmo
00NyCMUMbIX 3HAYEHUL NePeMeHHOLL).

JIuHeiiHoe ypaBHEeHHeE U €er0 KOPHHU

Pemennie nuHEWHbIX ypaBHeHUH. Jlunelinoe ypasHnenue c¢ napamempom. Konuuecmgo xopHell NTuHeliHo20 ypasHeHus. Pewenue nunetinvix
VPasHeHUuli ¢ napamempom.

KBaapaTHoe ypaBHeHHe U er0 KOPHHU

KBagparuele ypaBHeHus. HenosiHble KBaJgpaTHble ypaBHEHMs. [IMCKpMMHHAHT KBaJApaTHOTO ypaBHeHHs. DopMylia KOpPHEH KBagpaTHOIO
ypaBHeHUs. Teopema Buema. Teopema, obpamnas meopeme Buema. PenieHne KBaJpaTHBIX YpaBHEHHM:MCIOIb30BaHUE (HOPMYIIBI A HAXOXKACHUS
KOpHEH, epaghuueckuii memoo peuieHus, pasiodxtceHue Ha MHOMXCUmenu, noobop KopHel ¢ ucnoiv3osanuem meopemvl Buema. Konuuecmeo xopmetl
K8AOPAMHO20 VPABHEHUs 8 3ABUCUMOCTIU OM €20 OUCKpumuHanma. buxeadpamuule ypaeuenus. Ypasnenus, ceooumvle K JTUHEUHBIM U K8AOPAMHBIM.
Keaopammnuie ypasnuenus ¢ napamempom.

J{poOHO-palMOHA/IbHbIEC YPABHEHUS

Pemenune npocreiimux ApoOHO-TMHEHHBIX YpaBHEHUN. Peuenue OpobHO-payuoHanbHulX ypasHeHul.

Memoowl pewenus ypasnenuii: Memoovl pagHOCUNbHBIX NPeoObPA308aHULL, MeMOO 3aMeHbl nepeMeHHOU, epaguueckuti memoo. Hcnonvszosanue
ce0licme YHKYULl npu peueHuu ypasHeHu.

Ipocmeiiuue uppayuonansuvie ypasnenus suda | f (x) =a, \/f (x) = \/g (x).
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Ypasnenus suoa x"=a .Ypaeuenus 6 yenvix uucnax.

Cucrembl ypaBHeHH

VYpaBHeHue ¢ ByMs nepeMeHHbIMH. JIMHEHOe ypaBHEHHE C IBYMs NEpPEMEHHBIMH. [Ipsamas Kax epaguueckas unmepnpemayus JUHetHo20
VpasHeHus: ¢ 08yMs NepeMeHHbIMU.

IlonsiTe cucTteMbl ypaBHeHUM. PellieHne cucreMsl ypaBHEHUM.

MeTo/1p1 pelieHus: CUCTEM JTMHEHHBIX YpaBHEHUN C IBYMSI IEPEMEHHBIMU: epaghuyecKkuti Memoo, Memoo COHCeHUsl, METO]l TIOJICTAHOBKH.

Cucmembl TUHEUHBIX YPABHEHULL C NAPAMEMPOM.

HepaBencrBa

Uucnossle HepaBeHCcTBA. CBOWCTBA YMCIOBBIX HEPABEHCTB. [IpoBepka cripaBeyIMBOCTH HEPABEHCTB IPH 33JaHHBIX 3HAUYEHUSX 1€PEMEHHBIX.

HepasenctBo ¢ nepemenHoil. CTporue u HecTporue HepaBeHCTBa. (Qonacmb onpeodelienuss HepaseHcmsea (001acmsb OONYCMUMbIX 3HAYEHUl
NnepemeHHOl).

Perennie TMHEHHBIX HEPABEHCTB.

Ksaopamnoe nepasencmeo u e2o pewienus. Peuienue K6aopamHulx Hepagencme: UCHOIb308AHUe CBOUCME U epAPUKA K8aAOPpAMuyHOU yHKyuu,
Memoo0 UHMepB8alos. 3anucy peuleHus K8aopamHo20 HepaseHCmaa.

Pewenue yenvix u 0pooHO-payuoHanbHblX HEPABEeHCNE MEemoOOM UHMEPBAIOS.

CucreMbl HEpaBEHCTB

CucreMbl HEPABEHCTB C OJHOW NepeMeHHOW. PelleHne cucTeM HEpaBEHCTB C OAHOM MEPEMEHHOMW: JIMHEUHBIX, keadpamuuix. V300paxkeHne
pELIEHNs] CUCTEMBI HEPABEHCTB HA YHUCIIOBOM NPSAMOM. 3alIUCh PELICHHSI CHCTEMBI HEPABEHCTB.

DOyHKIUUHA

IHHonsaTue pynkuuu

JlexapToBbl KOOpPAMHATHI Ha MJIOCKOCTH. DPOpMHUpPOBAaHUE NPEICTABICHUNH O METANpEeIMETHOM IMOHATHH «KOOpAMHATh». CHOCOObI 3aaHus
byHKIM: aHanmuTUYeCcKui, rpaduueckuit, Tabmuunbiil. ['padux ynkuuu. [Ipumepsr QyHKIMIA, TOTyYaeMBIX B IPOIECCE MCCIEAOBAHUS PA3TUUHBIX
peaNbHBIX MPOIIECCOB M pelleHus 3adad. 3HaueHue GyHKuuu B Touke. CBoiCTBa (DyHKIHMI: OONACTh ONpECIICHHs, MHOKECTBO 3HAUYCHHM, HYIIH,
MPOMEXYTKH 3HAKOMOCTOSIHCTBA, YemHOCMb/HeuemHOCcmb, TPOMEXKYTKA BO3pacTaHHs W YyObIBaHMs, HauOOIbIee W HAMMEHbIIEE 3HAYCHHUS.
Uccnenoanue ¢pyHKINH 110 €€ TpaduKy.

Ilpeocmasnenue 06 acumnmomax.

Henpepvignocmo ¢hynxyuu. Kycouno 3aoannvie oynkyuu.

JIuneiinas pyHKuus

CaoticTBa 1 rpaduk TMHEHHON QyHKIMH. YTI0BOM KoaQduireHT npsmoil. Pacnonoxenue rpaguka 1MHEHHON QyHKIIMN B 3aBUCUMOCTH OT €€
yrI0BOTO KodduilmeHTa u cBOOOJHOTO WwieHa. Haxooicoenue koaghguyuenmos nunetiHol yHKyuu no 3a0auHbIM YCI08UIM: NPOXOAHCOEHUe NPIMOLL
uepes 08e MOUKU C 3A0AHHBIMU KOOPOUHAMAMU, NPOXOAHCOEHUE NPAMOU Yepe3 OAHHYI0 MOYKY U NAPALIeNbHOU OAHHOU NPAMOU.
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KBagparuunas pyHkums

CpoiicTBa 1 rpaduk KBagpaTuuHON QyHKUMM (mapadona). [locmpoenue epaguka keadpamuynou yHkyuu no mouxkam. Haxoxnenue Hymnen
KBaJpaTUUYHON QYHKIMM, MHOIICECEA 3HAYUEHUL, NPOMEIICYMKOB 3HAKONOCIMOSHCMEA, NPOMENCYMKOE MOHOMOHHOCHU.

OOpaTHast NpPONOPUMOHAIBHOCTD

k
CaoiicTBa QyHKIUH Y = k y = —. I'unepbona.
X x
I'paguru pynxyuii. lipeodpasoeanue epapuxa @ynkyuu y = f (x) 012 nocmpoenus 2paguxos Qynkyuii 6u0a y = af (kx +b)+c -

I'paguxu ¢pynxyuii y=a+%b, y =% y=¥Yx, y=|x

IMocJien0BaTEILHOCTH U MPOTPECCHU

YucnoBass TOCIENOBATENBHOCTD. [IpUMepbl YHCIIOBBIX IOCIEAOBATeNIbHOCTEH. bBeckoHeuHble MocienoBaTeabHOCTH. Apudmerndeckas
mporpeccusi 1 ee CBOMCTBa. | eomeTpuueckas nporpeccust. Popmyna obwe2o uieHa u cymmovl N Nepevix UieH08 apuhmemuieckol u ceomempuieckou
npoepeccuil. Cxo0auasncs 2eomempuyecKkas npocpeccus.

PenieHne TeKCTOBBIX 3a/1a4

3anauyu Ha Bce apuMeTHYecKe NeiCTBUSA

Penrenue TekcTOBBIX 3a1a4 apudmMeTHUecKuM crocodom. Mcnoap3oBanue TaduIl, CXeM, YepTeXEH, IPYTUX CPEIACTB MPEICTABICHHS JaHHBIX
MIPY PEIICHUY 33J1a4H.

3agaun Ha IBMKeHHE, pa00Ty M MOKYIIKH

AHaIM3 BO3MOXHBIX CHUTYyallMid B3aWUMHOTO PACIIOJIOXKEHUS OOBEKTOB MPH HX JBHKCHUH, COOTHONICHHSI OOBEMOB BBITIONHSIEMBIX PabOT MpH
COBMECTHOI1 pabore.

3aga4yu HA YACTH, 10, TPOIEHTHI

Pemenne 3a1au Ha HaxOXKJEHHE YaCTH YKCIa U YMCIa MO ero YacTu. PemieHue 3aad Ha MpOIEHTH W gonu. [IpuMeHeHue mpomnopuuii mpu
peIIeHNH 3a/ad.

Jloruyeckue 3a1a4u

Pemenune nmorudeckux 3amad. Peuterue no2uyeckux 3a0ay ¢ NOMoubio epagos, maoauy.

OcHOBHbIE MeTO/bI pPellleHHs1 TEKCTOBBIX 3a/Ja4: apudMeTHdecKull, anredpandeckuii, mepedop BapuaHTOB. [lepguunbie npeocmasienus o
Opyaux mMemooax peueHus 3a0ay (ceomempuyeckue u epaguyeckue memoowl).

CTaTHCTHKA U TeOpHs BEPOSITHOCTEH

Crarucruka

TabnuuHoe u rpaduueckoe mpeCTaBICHHE TaHHbIX, CTOI0YAThIE U KPYTOBBIE qUarpaMMbl, rpadyKu, MPUMEHEHHUE TuarpaMm U rpadukoB Asis
OIMCAaHUs 3aBHCHMOCTEH pEaJbHBIX BEIWYMH, W3BJICYCHHE WHQPOpPMAIMU W3 TaOJuMIl, auarpamMM u TpadukoB. OnucarenbHbIE CTATHCTUYCCKUE
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MOKa3aTeldl YHUCIOBBIX Ha0OpOB: cpeaHee apudmernyeckoe, Meduara, HauOoNbllee W HaMMEHbIee 3Ha4deHHs. Mepbl paccerBaHUS: pa3Max,
oucnepcusi U CmaHoapmHoe OMKJIOHeHUe.

CrnyuaiiHas ©3MEHYMBOCTh. MI3MeHUHBOCTD NIpU U3MEpEHUsIX. Pewarowue npasuna. 3akonomepHocmu 8 USMEHYUBHIX BEIUYUHAX.

Cayuaiinble cOObITHS

CrnyuaiiHple ONBITHI (3KCIEPUMEHTHI), dJ€MEHTapHbIe ciy4aiiHble coObITHS (Mcxozabl). BeposTHocTH 3nmemMeHTapHBIX coObITHI. COObITHS B
CIly4ailHBIX AKCIEPUMEHTaX W OJaronpHsATCTBYIOIIUE 3JIEMEHTapHbIe COObITHA. BeposTHOCTH citydailHBIX cOOBITHI. ONBITBI C PaBHOBO3MOXKHBIMHU
AJIeMEHTapHbBIMU cOOBITUSAMU. Kitaccuyeckue BEpOSTHOCTHBIE OMBITHI C HCIOJIb30BAaHUEM MOHET, KYOUKOB. [IpedcmasineHue cobvimuii ¢ nOMOubo
ouaepamm Dinepa. Ilpomusononogichvie cobvimus, obvedunenue u nepeceyerue coovimuil. Ilpasuno croscenus eposmuocmeii. Cnyuatinolii 86100p.
IIpeocmasnenue sxcnepumenma 6 sude oepesa. Hezasucumvie cobvimus. Ymnooicenue sepossmuocmeii Hezagucumvlx coovimutl. Ilocnedosamenvhvie
He3asucumvle ucnvimanus. llpeacraBieHne 0 He3aBUCUMbIX COOBITHSIX B KHU3HU.

Dnemenmopl KOMOUHAMOPUKU

Ilpasuno ymuoowcenus, nepecmanosxu, gaxkmopuan uducia. Couemanus u uucino cowemauuu. Popmyna uucia covemanuu. TpeyeonrbHuUK
Ilackans. Onvimel ¢ OONLUWUM YUCTOM PABHOBO3ZMONCHBIX IJIEMEHMAPHBIX coObimull. Buluucienue eeposmuocmell 6 OnbIMAx ¢ NpUMeHeHuem
Komounamopmwvix ¢opmyn. Ucnvimanus bepuynnu. Ycnex u neyoaua. Beposmnocmu cobvimuti 6 cepuu ucnvimarnuil bepnyinu.

Cnyuaiinvle euyuHbl

3nakomcmeo co ChyYauHLIMU GeNUYUHAMU HA NPUMEPAX KOHEUHLIX OUCKPEeMmHbIX CHyYauHblx eenuduH. Pacnpedenenue eeposmmuocmeil.
Mamemamuueckoe oxcudanue. Ceoticmea mamemamuyeckozo odxcudanus. I[lonamue o 3axkone Oonvuwiux uyucen. Hszmepenue eeposimHocmell.
Ilpumenenue 3aKoHa OONLUWIUX YUCEN 8 COYUONLO2UU, CMPAXOBAHUU, 8 30PABOOXPAHEHUU, ObecneyeHuu 6e30NACHOCMU HACENeHUS 8 YPe38blUaliHblX
cumyayusx.

I'eomerpus

I'eomerpnueckue Gpurypsl

@urypbl B reoMeTpUH H B OKPY KaloleM MUpe

['eomerpuueckas urypa. @opMupoBaHue NMPeICTaBICHUH 0 MeTapeAMETHOM HOHATHH «pUTypay.

Touka, THHUSA, OTPE3OK, MPsMasi, Ty, JIOMaHasl, TNIOCKOCTh, YToJl, OMCCEKTPHCa yIiia M €€ CBOWCTBA, BUJBI YTJIOB, MHOTOYTOJILHUKH, KPYT.

OceBast cuMMeTpHst reoMeTpudeckux guryp. LleHTpanbHas cuMMeTpusi TeOMETPUYECKUX (UTYp.

MHOroyroJibHUKH

MHOTroyroibpHHK, €ro 3JeMEHTHI U ero cBoiicTBa. Pacro3HaBaHrne HEKOTOPBIX MHOTOYTOJIBHUKOB. Boulnykivle u He8blnyKivle MHO20Y20NbHUKU.
[IpaBuIIbHBIE MHOTOYTOJIBHUKH.

Tpeyronbauku. BricoTa, Menuana, OucceKTpuca, CpeHssl JIMHUS TPeyroibHUKa. PaBHOOEAPEHHBIH TPEYroJbHUK, €r0 CBOICTBA M MPU3HAKH.
PaBHOCTOpOHHUI TpeyroyibHUK. [IpsAMOYroiabHBIN, OCTPOYrOJbHBIN, TYMOYTOJbHBIM TpeyroibHUKH. BHemHue yriasl TpeyroibHuka. HepaBeHCTBO
TPEyTOJIbHUKA.
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YetbipexyronpHuku. [lapamnenorpamm, poM0, IpsIMOYTOJIBHHMK, KBaJpar, Tpamelus, paBHoOenpeHHass Tpareuus. CBoicTBa M NpPU3HAKU
napajuiesiorpaMma, pomoa, npsiMoyrojibHHKa, KBajpara.

OKpyXKHOCTB, KPYT

OKpy’>KHOCTb, KpYyT, UX 3JEMEHTHl U CBOWCTBA; LIEHTpaJbHbIE U BNHCaHHbIE yribl. KacarenbHas u cekywjas K OKPYKHOCTH, UX CBOUCMEA.
Bnucannbie 1 onucaHHbIE OKPYKHOCTH JIJIS1 TPEYTOJIBHUKOB, Yemblpex)y201bHUKO8, NPABUTbHBIX MHO20Y20IbHUKOE.

I'eomeTpnueckue Gurypol B npocTpaHcTBe (00beMHbIE TeJa)

Mmnozcoepannuk u ezo anemenmul. Haseanus MHO202pAHHUKOS C PA3HbIM NONOJICEHUEM U KOauyecmeom cpaneu. 1lepBuUHbIE IPEACTABICHUS O
nupamMuie, mapajuiesenumesae, npusme, chepe, mape, HUIMHAPE, KOHYCE, UX AIEMEHTax U MPOCTEUIINX CBOHCTBAX.

OTHomeHnst

PagencrBo puryp

CBoiicTBa paBHBIX TPEYroJIbHUKOB. [[pr3Hak paBeHCTBA TPEYTrOJIbHUKOB.

IHapanieJbHOCTH NPAMBIX

[Ipu3Haku U CBOMCTBA MapaJIEIbHBIX MPAMBIX. Akcuoma napairervhocmu Eskauoa. Teopema Daneca.

IepnenauKyJIsipHbIe NPAMbIE

[Ipssmoit yron. Ilepnennukynsp k npsmoil. Haknonnas, npoekuus. CepeauHHBbI NEpHEHAMKYIsAp K oTpe3ky. Ceoucmea u npusnaxu
NepneHOUKYIAPHOCMU.

Ilooobue

IIponopyuonanvusie ompesxu, nooooue gueyp. Illooobusie mpeyeonrvnuxu. Ipusnaxu noooous.

B3aumHoe pacnoJiokeHue IPSIMON U OKPYKHOCTH, 08YX OKPYHCHOCTEU.

HN3MepeHus 1 BIYMCJICHUS

Beanunnbl

[Tonstue Benmuuunbl. [{nuna. M3mepenue nnuubl. Equnnibel n3smepenns JinHbl. Bennuuna yrina. ['pagycHas mepa yria.

[TonsiTre o mIomAAN MIOCKOU (DUTYPHI U ee cBoicTBaxX. 3mepenue muomazaei. EAuHUIBI H3MepeHus TUIOIaIu.

[IpencraBnenne 06 oObeMe u ero cBoricTBax. M3mepenne o0bema. EnuHuIbl n3mMepenus: 00beMOB.

HN3mepeHus u BbIYMCICHUS

WHCTpyMEHTBl A1 U3MEPEHUN M TMOCTPOCHMH; M3MEpPEHUE U BBIUMCIICHHUE YIJIOB, JJIMH (paccTosHUil), Iuomaneid. TpuUroHoMeTpuueckue
(GYHKIIUM OCTPOTO Yrijla B MPSMOYTOJBHOM TPEYroJibHUKE Tpuconomempuueckue yHkyuu myno2o yena. BbruucieHue 3J1eMEeHTOB TPEYroJIbHUKOB C
UCIOJIb30BAaHUEM TPUTOHOMETPUYECKHX COOTHOIICHHH. DOpMynbl IUIOMAAN TPEYroJbHUKA, MapajjiesiorpaMMa U €ro YacTHBIX BHIOB, (opmyIbl
JUTHHBI OKPY>KHOCTH U Tutomaan kpyra. CpaBHeHHE U BBIYMCIICHHE Uiomiaaei. Teopema [Tudaropa. Teopema cunycos. Teopema kocunycos.

Paccrosnus

Paccrosnue mexny Toukamu. PacctosiHue oT TOUKH A0 IpsIMON. Paccmosnue medxcoy gucypamu.

I'eomeTpnyeckue nocrpoeHus
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['eomeTpryeckue NOCTPOSHUS AJIsl WILTIOCTPALIMK CBOMCTB Fr€OMETPUUECKHUX (QUTYD.

WMHCTpYMEHTHI 111 TIOCTPOCHUH: IUPKYIIb, TUHEHKA, YTOIBHUK. [Ipocmetiuiue nocmpoeHus yupkyiem u JUHeuKou. nocmpoenue OUCCeKmpucyl
yena, nepneHOuKyIsapa K npsmot, yeia, pagHo20 OaHHOMY,

Ilocmpoenue mpey201bHUKO8 NO MpeM CIMOPOHAM, 08YM CIIOPOHAM U YLy MeHCOY HUMU, COPOHE U 08YM NPUNEHCAUWUM K Hell YeldM.

enenue ompesxa 6 0aHHOM OMHOWEHULU.

I'eomeTpnyeckne npeodpazoBaHus

IIpeoOpa3zoBanusi

[TonsiTue npeobpazoBanus. [IpeacraBienue o MeTanpeMETHOM MOHATHH «IIpeoOpa3oBanuey. [1odobue.

JIBMsKeHust

OceBast 1 TIGHTpaJIbHASI CHMMETPHS, HOBOPOM U NAPAJLIENbHblU nepenoc. Kombunayuu 0eudxcenutl Ha nOCKOCMU U UX C80UCMEdA.

BekTOopbl M KOOPAUHATHI HA MJIOCKOCTH

BekTops!

[TonsTue BekTOpa, ACHCTBHS HaJ BEKTOPAaMH, HCIIOJIIb30BAHHE BEKTOPOB B (PHU3UKE, pa3lodiCeHUe 8eKmopa HA COCMAsnsarwue, CKaiapHoe
npouseeoeHue.

Koopaunatsi

OCHOBHBIE TIOHSTHS, KOOPOUHAMbL 6EKMOPA, PACCOsIHUE MexcOy moukamu. Koopounamul cepedunsvt ompeska. Ypasnenus gueyp.

Ilpumenenue 6ekmopog u KOOpOUHAmM 05 peueHuss NPOCMeNUUxX 2eoMempuyecKux 3a0ay.

HUcTopusi MaTeMaTUKHU

Bosnuknogenue mamemamuxu kax Hayku, smanvl ee pazsumus. OcHogHble pazodenvl mamemamuxu. Bvioarowuecs mamemamuxu u ux 6xnao 6
paseumue HayKu.

beckoneunocms mnooicecmsea npocmoix uucen. Hucna u onunsl ompesxos. Payuonanvnole yucna. Ilompedbnocms 6 uppayuoHaibHbiX YUCIAX.
Ulxona Iugacopa

3apoorcoenue aneebpuvl 6 neopax apugmemuru. An-Xopesmu. Podxcoenue 6ykeennou cumsonuxu. 11. @epma, @. Buem, P. /lekapm. HUcmopus
B0ONPOCA O HAXOJHCOEHUU HOpMYNL KOPHell aneebpaudeckux ypasHenuu cmeneHel, oonvuiux wemvipex. H. Tapmanvs, /oc. Kapoano, HX. Abens, D.
Tanya.

llosenenue memooa KoopouHam, no360AAIOULE20 NEPEBOOUMb ceoMempuyecKue 00beKmvl Ha A3bIK aneeopwl. [losenenue epaguxos gynukyuil. P.
lexapm, I1. @epma. [Ipumepvt paznuynvix cucmem KOOPOUHAM.

3adaua Jleonapoo Iluzanckoeo (Qubonauuu) o kponukax, yucia ubonayuu. 3adaua o waxmamuou docke. CX00UMOCMb 2e0MempudecKoll
npozpeccuu.

Hcmoxku meopuu geposmuocmeti: cmpaxosoe oeino, azapmuule uepol. I1. @epma, b.Ilackans, A. bepuynnu, A.H.Koimozopos.
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Om 3emneoenusn k ceomempuu. Ilughaeop u eco wxona. @anec, Apxumeo. Illnamon u Apucmomens. [locmpoenue npasuIbHbIX MHO20Y20IbHUKOS.
Tpuccexyus yena. Keaopamypa xpyea. Yoeoenue xyba. Mcmopus uucna w. 3onomoe ceuenue. «Hauanay Eexnuoa. JI Diinep, H.U.Jlobauesckuil.
Hcmopusa namoeo nocmynama.

T'eomempus u uckyccmeo. I eomempuueckue 3aKOHOMEPHOCIU OKPYIHCAIOWE20 MUPQ.

Acmponomust u eeomempus. Ymo u xax yswaiu Anaxcazop, Ipamocgen u Apucmapx o pasmepax Jlyuot, 3emau u Connya. Paccmosinus om
3emau 0o Jlynot u Connya. Mzmepenue paccmosinus om 3emau 0o Mapca.

Ponw poccutickux yuenvix 6 pazeumuu mamemamuxu: JI. Dinep. H 1. Jlobauesckuii, 11.J1. Yebviwes, C. Kosanesckas, A.H. Koimozopos.

Mamemamuxa 6 pazeumuu Poccuu: I[lemp |, wxona mamemamuueckux u Hasueaykux Hayx, pazsumue poccutickoeo ¢aoma, A.H. Kpwviios.
Kocmuueckasn npoepamma u M.B. Kenoviu.

Coaep:xxanue Kypca MaTeMaTHKH B 7-9 kiaccax (yriiy0J1eHHbI YPOBEHb)

Anreopa

Yucaa

PanunoHaJbHBIE YHCIA

CpaBHeHUE palMOHANIBHBIX dHcel. J[ecTBUS ¢ pallMOHAIBHBEIME YrciaMu. KoHeuHble U OECKOHEUHBIC JecaTU4dHbIe npoou. Ilpencrasienue
paIMOHAIBLHOTO YKCIIa B BUJE IECATUYHOMN ApOOH.

HppanuoHajbHble YHCIA

[lonsiTue uppanmoHabHOTO uKcia. Pacrio3HaBanue uppalMoHaIbHBIX uKcell. [{eficTBUs ¢ uppalnoHaabHbIMU ynciamMu. CBoWCTBa ACMCTBUH €
HppaloHaTbHBIMU YKciaMu. CpaBHEHUE UPPALUOHATBHBIX YUCEI. MHOXKECTBO IEMCTBUTEIBHBIX YHCEIL.

IIpencraBieHus 0 paCIIMPEHUAX YUCITOBBIX MHOXKECTB.

ToxnecTBeHHBbIE IPe0OPa30BAHUA

YucioBble 1 OyKBEHHbIE BbIPAKECHUS

Boipaxkenue ¢ nepemeHHol. 3HaueHue BbIpakeHus. [loacTaHOBKa BhIpa)KEHUH BMECTO MTEPEMEHHBIX.

3akonbl apupmMerndeckux aeiicteuil. [IpeoOpa3oBaHus YHUCIOBBIX BBIPAKEHHM, COIEPKAIINX CTEMEHH ¢ HATYpPaJlbHBIM U LEIbIM TTOKa3aTEeNIeM.

MHoro4seHbl

OpnHouneH, creneHb ogHouleHa. JlelcTBUS C oJHOWIeHaMH. MHOrowjeH, CTeleHb MHOroWieHa. 3HaueHUss MHorouwileHa. JlelcTBusi c
MHOTOYJICHAMU: CIIOKEHHUE, BBIYUTAHUE, YMHOXKEHHE, neieHue. [IpeoOpa3oBaHMe IETOTO BBIpAXKEHHUS B MHOTOWICH. DOPMYIBI COKpaIIEHHOTO
YMHOXEHHSI: Pa3HOCTh KBaJpaToB, KBAJApaT CyMMBI M pa3HOCTH. DopMyInbl MpeoOpa3oBaHUs CYMMBI U Pa3HOCTH KyOOB, KyO CyMMBI M Pa3HOCTH.
Pa3znoxenre MHOTOUYJIEHOB Ha MHOXXHTENW: BBIHECEHHE OOIIET0 MHOXXHTENS 3a CKOOKM, TPYNIHUPOBKA, WCIIOIB30BaHHE (DOPMYI COKpAIIEHHOTO
YMHOK€HHsI. MHOTOUJIEHBI ¢ OAHOU nepeMeHHON. CTaHJapTHBIA BUJI MHOTOWIEHA C OAHOM MEPEMEHHOM.
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KBampatueiii TpexwieH. KopHu kBajgpaTHOro tpexwieHa. PaszioskeHrue Ha MHOMKUTENM KBaJpaTHOro TpexuieHa. Teopema Buera. Teopema,
oOpatHast Teopeme Buera. Beinenenune nonnoro kBazgpara. PasnoskeHne Ha MHOXKUTEIN CIIOCOOOM BBIJICJIEHUS TTOJIHOTO KBaIpara.

IMousiTHe TO:KODECTBA

ToxnecTBeHHoe mpeodpazoBanue. [IpencraBieHne o TOXIECTBE HA MHOYKECTBE.

J{po0HO-panMoHaJIbHbIE BHIPAKEHUSA

Anrebpanueckas qpo0b. [Ipeobpa3zoBaHus BEIpaXEHH, COEPKAIINX CTETIEHH C LENbIM NoKa3areneM. [lomycTumble 3HaUYSHHs IEPEMEHHBIX B
IpoOHO-palOHANBHBIX BhIpakeHUAx. CokpamieHue anredOpamdeckux apoOeit. IlpuBenenue anreOpamdeckux ApodOei kK 00IeMy 3HaMEHATEINo.
JleticTBus ¢ anreOpandecKUMH JpoOsSMU: CIIOKEHHE, YMHOXKECHHE, JICIICHUE.

[TpeoOpa3zoBaHue BbIpaKEHH, COAEPIKALIUX 3HAK MOTYJIS.

HppanuoHajJbHble BbIPAKEHH S

ApudmeTnueckuii KBaApaTHbIA KOpeHb. JlomycTUMble 3HAUEHUS MEPEMEHHBIX B BBIPAKEHHUAX, COAEPKAIIUX apuUPMETHYECKUEe KBaJIpaTHHIE
kopHH. [IpeoOpa3oBanue BbIpaKeHHM, COlepKaLIUX KBaApaTHbIE KOPHHU.

Kopuu n-pix creneneld. JlomycTuMble 3HAYEHHs] MEPEMEHHBIX B BBIPAXKEHHUSIX, COJAEpKAIMX KOpHU N-bIX creneHel. lIpeoOpazoBanue
BBIPAXKECHMI, COAEP/KAUX KOPHU N-bIX CTEIEHEH.

Crernensb ¢ pallnoHaNbHBIM MTOKa3zaresneM. [IpeodpasoBanue BhIpaeHH, COAEPHKALUX CTENEHb C pallMOHATBHBIM MTOKA3aTEeNIEM.

YpaBHeHus

PaBencrBa

Uucnosoe paBeHcTBO. CBONCTBA YHUCIOBBIX PaBEHCTB. PaBEHCTBO ¢ MepeMEeHHOM.

YpaBHeHus

ITonsiTHe ypaBHEHUS U KOPHS ypaBHEHHUs. [IpeacraBienne o paBHOCHIBHOCTH YPAaBHEHHN M YPABHEHUAX -CIIEACTBUSAX.

[IpencraBiaeHne 0 paBHOCUILHOCTH HAa MHOXKeCTBE. PaBHOCHIIbHBIE TPe0Opa30BaHusl ypaBHEHUH.

Mertoasbl pelieHisl ypaBHEHUI

MeTosbl paBHOCHIIBHBIX TNpeoOpa3oBaHM, METOJl 3aMEHbl INepeMeHHOH, rpaduyeckuii meroa. Mcmonb3oBaHue CBOMCTB (yHKIUMI mpu
pellIeHnr ypaBHEHUH, UCII0JIb30BaHUE TeopeMbl Buera 11 ypaBHEHUN CTENEHHU BhIIIE 2.

JIuneiiHOe ypaBHeHHE H €ro KOPHH

Pemenue nuHeiHbIX ypaBHeHUH. KOIM4YecTBO KOpHEHN JIMHEHHOTO YpaBHEHU. JIMHEITHOE ypaBHEHHE C TAPAMETPOM.

KBanparHoe ypaBHeHHe M €r0 KOPHH

JluckpuMHHAHT KBaapaTHOro ypaBHeHMs. dopmyna KopHel KBaapaTHOro ypaBHeHHsA. KoamuecTBO AEMCTBUTENBHBIX KOPHEW KBaJpaTHOTO
ypaBHeHUs. PemieHne kBajpaTHBIX YpaBHEHMH: rpaduueckuil MEeTol pelieHus, UCIoIb30BaHue (POPMYIIbI JJisi HAXOXACHUS KOpPHEH, pa3jioxeHne Ha
MHOXHTEJH, 10A00p KOPHEH ¢ MCIOoJIb30BaHHEM TeopeMbl Buera. bukBajpaTHble ypaBHEHUs. YpaBHEHHs, CBOJMMbBIC K JIUHEHHBIM U KBaJPATHBIM.
KBagparHoe ypaBHeHHE ¢ mapaMmeTpoM. PenieHne npocTelmmx KBaipaTHhIX YPaBHEHUH ¢ TapaMeTpaMHy. Pelienne HeKOTOpBIX TUITOB ypaBHEHUH 3 U 4
CTEIICHHU.
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JApoOHo-pannoHaJIbHbIE YPABHEHUS
Pemenne npoOHO-paliMOHAIBHBIX YPaBHEHUH.

IMpocTeiinme HPPAUMOHAILHBIE YpaBHeHHus Bua: .| f (x)=a; \/f (x) = \/g (x) \/f (x) = a\ff (x)\frg (x) u ux pemenne. Pemenue

MpPAMOHANBHEIX ypaBHeHHUi Buja (| f (X) = g(x).

Cucrembl ypaBHeHUH

VYpaBHeHHE ¢ JByMs NEepeMEHHbIMU. PelieHue ypaBHeHHMH B 1ienblx uuciax. JInHeilHoe ypaBHeHHe ¢ ABYMs IepeMeHHbIMU. I'paduueckas
MHTEpIpETaLMs JIMHEUHOIO YPABHEHHUS C JBYMS IIEPEMEHHBIMMU.

[IpencraBienue o rpaguueckoil HHTEpIpPETAMU IPOU3BOJILHOIO YPABHEHUS C IBYMs IEPEMEHHBIMU: JIMHUU Ha IIOCKOCTH.

IlonsiTHe cucreMbl ypaBHeHHM. PellieHne cucreM ypaBHEHUN.

[TpencraBieHne 0 paBHOCUJIBHOCTH CUCTEM YPaBHEHHM.

MeTtoapl pemieHusl CUCTEM JIMHEHHBIX ypaBHEHHWH C ABYMSI NEPEMEHHBIMU TpaduyecKuii METOA, METOJ CIOXKEHHS, METO] IOJCTAaHOBKH.
KonnuecTBo pelieHnii CUCTEMBI JIMHENHBIX ypaBHEeHUN. CUCTEMa JTMHEWHBIX YPABHEHUN C IApaMETPOM.

CucreMbl HEIMHEMHBIX ypaBHEHUH. MeToAbl pelIeHUs] CUCTEM HEJIMHEWHBIX ypaBHEHUH. Merona AeneHus, MeToj 3aMEHbl NEPEMEHHBIX.
OnHOPOJHBIE CUCTEMBI.

HepaBencrBa

Yucnossle HepaBeHCTBA. CBOMCTBA YNCIOBBIX HEpaBEHCTB. [IpoBepka cripaBeAIMBOCTH HEPABEHCTB IPU 33JaHHBIX 3HAYECHUSAX IIEPEMEHHBIX.

HepasenctBo ¢ nepemenHoil. Ctporue u HecTporue HepaBeHCTBa. Jloka3zaTenbcTBO HepaBeHCTB. HepaBeHcTBa 0 cpeiHUX /1S ABYX UM CEIl.

[TonsiTue 0 pemieHUH HEPaBEHCTBA. MHOXKECTBO PEIIEHUI HEPABEHCTBA.

[IpencraBneHne 0 paBHOCHJIBHOCTH HEPABEHCTB.

JIuneliHOE HEPABEHCTBO U MHOKECTBA €r0 pelleHui. Pemenne IMHEHHBIX HEPaBEHCTB. JINHEWHOE HEPAaBEHCTBO € NapaMETPOM.

KBanpaTHoe HEpaBeHCTBO M €ro penieHus. PemeHne KBaapaTHBIX HEPABEHCTB: MCIOJIb30BaHUE CBOWMCTB U rpaduka KBaJApaTUYHON (YHKIIUH,
METO]I UHTEPBAJIOB. 3alKCh PEIICHNS KBaJpaTHOIO HEPABEHCTBA.

KBaznpaTHO€ HEPABEHCTBO C MAPaMETPOM U €r0 PEIICHUE.

[IpocTeiinue MppanuoOHAIbHbIE HEPABEHCTBA BUJIA: ,}f (x)>a; ,ff (x)<a; \/f (x) > \/g (x) \/f (x) = a.

O06001IeHHBIN METO/T UHTEPBAJIOB JIJIsl PEIICHHS HEPABEHCTB.

Cucrembl HepaBeHCTB

CucreMbl HEpaBEHCTB C OJHOM MepeMeHHOW. PelieHue cUCTeM HEpaBEHCTB C OJHON IMEepeMEHHOW: JMHEWHBIX, KBaJpaTHBIX, IPOOHO-
panMoHaNbHBIX, UPPALMOHATBHBIX. M300paXkeHre pereHns: CucTeMbl HEpaBEHCTB Ha YUCIIOBOM MPSAMONA. 3alUCh PeIICHHsI CUCTEMbI HEPAaBEHCTB.

HepaBenctBo ¢ aBymsi mnepeMeHHbIMHU. [IpencraBieHue o pelleHWH JUHEHHOro HEpaBeHCTBA C JByMs IepeMeHHbIMU. ['paduueckas
MHTEpIpeTalys HEpaBEeHCTBA C IByMsI lepeMeHHbIMU. [ paduueckuil MeTo/1 pelieHns CUCTEM HEPaBEHCTB C IBYMsI IEPEMEHHBIMHU.
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DOyHKIUHA

IloHsiTHE 3aBUCUMOCTH

[TpssmoyronbHas cuctema koopauHat. @opMupoBaHue MPeACTaBICHUI 0 METaPEAMETHOM MMOHATUHU «KOOPAUHATH». ['paduk 3aBUCUMOCTH.

DOyHKUUA

CniocoO»I 3a1anust PyHKIUN: aHATUTUYECKHH, Tpaduueckuii, Tabmuuneiid. ['paduk dynkumu. [Ipumepsl GyHKIUH, Oy4aeMbIX B Ipoliecce
MCCIICIOBAHMSI PA3IMYHBIX MPOIECCOB M PEUICHMA 3a/ay. 3HaueHHe (yHKUUM B Touke. CBOWCTBa (yHKUIMH: 00JacTh ONpeAeTeHHs, MHOXKECTBO
3HAYEHUH, HYJIH, TPOMEXKYTKH 3HAKOIOCTOSHCTBA, YETHOCTH/HEUETHOCTh, BO3pacTaHue U YObIBaHME, MPOMEXKYTKM MOHOTOHHOCTH, HauOoJbllee U
HaMMEHbIIIee 3HAaYCHUE, IEPUOANIHOCTb. MccnenoBanue GyHKIMU 1o ee rpaduky.

JIuneiinas pyHKuus

CgoiictBa, rpaduk. YrinoBoii koadduiment npsmoid. Pacronoxxenue rpaduka JIMHEHHON QYHKIINHI B 3aBUCUMOCTH OT €€ K03 (PUIIMEHTOB.

KBaaparuunas gynkumus

Cgoiicta. [lapabomna. IToctpoenue rpaduka kBagpatuunoi ¢yHkuuu. Ilonoxenue rpaduka KBaapaTHIHON (YHKIHUU B 3aBUCHMOCTU OT €¢
koa¢dunmenTos. Mcnonb30BaHue CBOMCTB KBaAPAaTUUHON (DYHKIIUU TSl pELICHUs 3a/1a4.

OO0paTHasi NpONOPUUOHAIBLHOCTH

k
CaoiicTBa GPyHKIUH Y = k y = —. I'unepOona. [IpencraBnenue 06 acUMITOTaX.
X x

CrenenHasi pyHKIHA C IOKa3aTeyaem 3
CaoiictBa. KyOnueckas napaboia.
PyHKUMA y — /x , y = ¥/x, y =|x|.MIX cBolicTBa 1 rpaduku. CreneHHast pyHKIMs ¢ OKa3aTeNeM CTeNeHn Oobiie 3.

[IpeoOpazoBanue rpadukoB PYHKIMN: MTapaUIeIbHbIN MEPEHOC, CAMMETPHS, PACTKEHHUE/CKaTHe, OTPAKEHUE.

[TpencraBiaenne o B3aMMHO OOpAaTHBIX PYHKIUSX.

HenpeppiBHOCTD (hyHKIIMU M TOUKH pa3pbiBa QyHKIMM. KycouHo-3a1anHble pyHKINU.

ITocsenoBaTeIbHOCTH H POTPECCHH

UucnoBas mocienoBaTesnbHOCTh. [Ipumepbl. beckoHeuHble MocieqoBaTeabHOCTU. ApudMeTHyeckass NpOrpeccuss M €€ CBOMCTBA.
I'eomerpuueckas mporpeccus. CyMMHpOBaHUE IMEPBBIX UYJICHOB apH(PMETHUECKOH M reomerpuueckoil mporpeccuil. Cxofsmiascsi reoMeTpruecKas
nporpeccus. Cymma cxoasiencs reoMeTpuIecKon porpeccuu. I'apmonndeckuii psa. PacxoqumMocTs rapMOHMYECKOTO Psiia.

Metoa maremMaTH4ecKod WHAYKIMH, €ro MpUMEHEeHHEe I BbIBOJa (OpMyJl, JOKa3aTeJbCTBA PABEHCTB M HEPABEHCTB, PELICHUs 3a1ad Ha
JeIUMOCTb.

Pelnenue TeKCTOBBIX 3a1a4

3anaum Ha Bce apupMeTHUYECKHUE TelHCTBUA

Pemrenne TekcToBBIX 3a7a4 apupMeTHUecKUM criocoboM. Vcnonabp3oBaHue TabiuI, CXeM, YepTexel, Ipyrux CpeCcTB MPEICTaBICHNUS JaHHBIX
IIPU pELICHUH 3aJauH.
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Pemenne 3ana4 Ha ABHKeHHUE, Pa00OTy, NOKYIIKH

AHan3 BO3MOXKHBIX CHUTYallMil B3aMMHOTO PACIONIOKEHUSI OOBEKTOB MPHU WX JBMXKCHHH, COOTHOIICHUS 0OBEMOB BBIMOJIHIEMBIX paboT mpu
COBMECTHOI1 pabore.

Pemienne 3a1a4 Ha HaX0KAeHME YACTH YHCJIA U YMCJIA 110 €r0 YacTH

Pemenne 3aga4 Ha NPOLEHTHI, 10JIM, IPUMEHEHHUE NTPONOPLMN IIPU PELICHUHU 3aa4.

Jloruyeckue 3axaumn

Pemenue norunueckux 3agau. Pemenue nornyeckux 3a1ad ¢ HOMOIIBIO IpadoB, TaOIHULL.

OcHOBHBIEC METO/ABI PELICHUS 32124

Apudmernueckuii, anredpandeckuid, nepedop BapuaHToB. IlepBuuHbIe NpencTaBIeHUs O IPYTUX METOAAX PELIeHUs 3a/1ad (reoMeTpHUYecKue U
rpaduyecKue METObI).

CraTucTUKa ¥ TeOpHUs BEPOATHOCTEH

CraTucruka

TabnuuyHoe U rpaduueckoe MpeICcTaBIeHHE JaHHbBIX, CTOJ0YaThle U KPYroBble JUarpaMMbl, U3BJICUEHUE HYXHOH MHPOpMaruu. JuarpamMmel
paccenBanus. OnucarenbHbIe CTATHCTUYECKHE TIOKA3aTeNH: cpeHee apupMeTHIecKoe, MeInana, HanOoJIbIee 1 HauMEHbIee 3HAYEeHUSI YUCIOBOTO
Habopa. Otknonenue. CiydaiiHble BbIOpOChl. Mepbl pacceMBaHMs: pa3Mmax, AMCIIEpCHUs U CTaHAapTHOe OTKiIoOHeHHe. CBOMCTBa cpenHero
apumernyeckoro u aucrepcuu. CirydaiiHasi H'3MEHYMBOCTh. VI3MEHYMBOCTH pU M3MepeHusiX. Pemaronue npasmia. 3aKOHOMEPHOCTH B M3MEHYHBBIX
BEJIMYMHAX.

Cay4aiiHble ONBITHI U CJIy4YaliHble COObITHSA

CrnyyvaiiHble ONBITHI (IKCIEPUMEHTHI), BJIEMEHTapHbIE CllydailHble cOOBITHS (McXozbl). BeposTHocTH aneMeHTapHbIX coObITUHA. COObITHS B
CIIy4alHbIX SKCIEPUMEHTax M OJaronpusTCTBYIOIIME AJIEMEHTapHbIE COOBITUS. BeposTHOCTH ciiydalHBIX COOBITHM. ONBITHI C PaBHOBO3MOXHBIMU
3JIEMEHTAapHBIMH cOObITUAMHU. Kitaccuueckue BEpOSITHOCTHBIE OMBITHI C HCHOJIB30BAHMEM MOHET, KyOukoB. IIpencraBieHue cOOBITHI C HOMOIIBIO
nuarpamm Oiinepa. [IpoTuBomonioxxHble coObITHS, 00beINHEHNE U nepecedyeHne coobIThil. [IpaBuio cnoxenust BepostHocTel. CiydallHbI BBIOOD.
HeszaBucumelie coObiTus. IlocnenoBaTenbHble He3aBUCHMbIE MCIbITaHUs. [IpeacTaBienue 3KCepUMEHTa B BUJE JI€PEBA, YMHOXKEHUE BEPOSTHOCTEH.
HcnbiTanus 10 nepBoro ycnexa. Y cioBHasi BEpOSTHOCTb. DPOpMyIia MOITHONW BEPOSTHOCTH.

DJIeMeHTbl KOMOMHATOPUKH U HcnbITaHus bepuyin

[IpaBuno ymHOXeHUs, nepecTaHOBKH, (pakropuay. CoueraHus u 4ucio couetaHuid. Tpeyronbuuk [lackans m 6uHOM HprtoToHa. OmNbITH C
OO0JIBIIMM YUCIIOM PAaBHOBO3MOXKHBIX 3JIEMEHTAPHBIX COOBITHH. BbluncieHne BEpOATHOCTEH B OMBITaX C MPUMEHEHHWEM AJIEMEHTOB KOMOMHATOPUKH.
Wcnsitanusa bepuymu. Yenex u Heyaaya. BepostHocTu coObITHIA B cepuM UcnbITaHui bepHyIm.

I'eomeTpruyeckasi BepoOATHOCTH

Crny4aiiHblil BEIOOp TOUKH U3 (PUTYpPBI HA TNIOCKOCTH, OTPe3Ka U Iyr'H OKpY>KHOCTU. CitydaiiHblif BEIOOp YMCIIa U3 YUCIOBOTO OTpE3Ka.

CayuaiiHble BeJTHYUHbI
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JluckpeTtHas cinydaliHas BEIWYMHA U PACHpElEICHHE BEpPOATHOCTEH. PaBHOMEpHOE IUCKpPETHOE pacmpenencHue. l'eomerpudeckoe
pacnpenenenue BeposTHocTed. Pacnpenenenue bepnymiu. bunomumansHoe pacnpenenenue. HeszaBucumble cnydaiiHble BelUuuHbL. CllOkKEHHE,
YMHOXKEHHUE CIIy4alHbIX BEJIMYUH. MareMaTndeckoe OXHIAaHHWE M €ro CBOWCTBA. Jlucrmepcus M CTaHIAPTHOE OTKJIOHEHHE CIy4yallHOW BEJIMYMHBL;
cBoiicTBa aucnepcuu. Jlucrepcus yucia ycnexoB B cepuu ucnbiTanuii bepnymmu. Ilonstre o 3akoHe 00nbiIKx yncel. M3Mepenne BeposiITHOCTEN U
TOYHOCTh M3MepeHMs. llpumeHeHue 3akoHa OOJIBIIMX YHCEN B COLIMOJIOTMH, CTPAaXOBaHUM, B 3/paBOOXPAHEHUH, oOecledeHHu Oe30I1acCHOCTU
HACEJIEHUS B YPE3BbIYAIHBIX CUTYaLUSIX.

I'eomerpus

I'eomerpuueckue Gurypsl

@urypsl B reOMETPHH H B OKPYKAIOLEeM MHPe

['eomerpuueckast purypa. BHyTpennss, BHemHsst o0nactu Gurypsl, rpanuna. JInHuM U 00JacTH Ha TUIOCKOCTH. BBIMyKias W HEBBITyKIIast
¢urypsl. Inockas u Hemockas GUrypsl.

Brigenenue cBolicTB 00beKTOB. DOpMUPOBAHME TPEIACTABICHUH O METANPEAMETHOM TMOHATHU «urypay. Todka, OTpe3ok, mpsMas, Jyd,
JIOMaHasl, INIOCKOCTh, YToJl, OUCCeKTpuUca yria U ee CBOMCTBa, BUJIbl YIJIOB, MHOTOYT'OJIbHUKH, OKPY>KHOCTb U KPYT.

OceBast cuMMeTpHsi reoMeTpruieckux Guryp. LieHTpanbHas ciMMETpHsi TEOMETPUIECKHUX (UTYD.

MHOroyroJbHuKHu

MHOroyrojapHUK, €ro 3JIEMEHTHI U €ro cBolcTBa. [IpaBuibHbIE MHOIOYTOJIBHUKHU. BhINyKible 1 HEBBITYKJIbIE MHOTOYTOJIbHUKU. CymMMa yrioB
BBIITYKJIOT'O MHOT'OYTOJIbHHKA.

Tpeyronbauk. CyMMa YIiioB TpeyroibHHKa. PaBHOOEApPEHHBIH TpPEyroNbHHUK, CBOMCTBA M MpPU3HAKU. PaBHOCTOPOHHUM TpeyroJIbHUK.
MenuaHsl, OUCCEKTPUCHI, BHICOTHI TPEYTOJIBHUKOB. 3aMeuaTelIbHble TOUKH B TpeyrojbHuKe. HepaBeHCTBO TpeyrojabHHKA.

UYersipexyronpuuku. Ilapamnenorpamm, poM0, NpsSMOYrojbHUK, KBajapar, Tpareuus. CBoOHCTBa M MpHU3HAKU Mapajuiesorpamma, pomoa,
IIPsIMOYTOJIbHUKA, KBaJapara. TeopeMa BapunboHa.

OKpYyKHOCTB, KPYI

WX a1eMeHThI U CcBOMCTBAa. XOpAbl U CEKyIue, X cBoiicTBa. KacarenpHble M ux cBoicTBa. LleHTpanpHble M BIMCaHHbIE YIUIbl. BicanHble n

ONMCAaHHbIE OKPYKHOCTH [UJIsI TPEYrOJIbHUKOB. BrIMcaHHBIE M ONHMCAHHBIE OKPYXHOCTU JJISI YEThIPEXYrOJbHUKOB. BHEBIMHCAHHBIE OKPYXHOCTH.
PaagukansHast och.

@urypsl B npocTpancTse (00beMHbIE TeJa)
MHOFOFpaHHI/IK H ero ’neMeHTHl. HazBanmus MHOT'OI'PpaHHUKOB C Pa3HbIM IMOJIOKCHUEM U KOJINMYCCTBOM rpaHeﬁ. HepBI/I‘—IHBIe IpeaACTaBJICHUA O

MUpaMuIax, napajuieenuneaax, npusMax, chepe, mape, UIHHAPE, KOHYCE, UX SJIEMEHTaX U MPOCTEUIIINX CBOMCTBAX.
OTHoleHus

PasencrBo puryp

CBolicTBAa M TMPU3HAKM PABEHCTBA TPEYrOJbHUKOB. JIOMOMHUTENbHBIE NPU3HAKK PABEHCTBA TPEYroJbHUKOB. IIpu3Haku paBeHCTBa
[apajyieaorpaMMoOB.
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IHapanieJbHOCTH NPAMBIX

[IpusHaku M cBOMcTBa MNapajUIeNbHBIX HpsMbIX. AKcHMoMa mnapamienbHocTd EBkinmpa. IlepBuuHble mNpeacTaBiIeHUS O HEEBKIUAOBBIX
reometpusax. Teopema Daneca.

IlepnenauKyasipHbIE NPSIMbIE

[Ipamoii yron. [lepnenaukymsip k npsamoit. CepeAMHHBIN NMEPHEeHAUKYISAP K oTpe3Ky. CBOWCTBA M MPU3HAKKU MEPHEHAUKYISIPHOCTH TPSMBIX.
Haxnonuele, npoekuuu, X CBOMCTBA.

IMoxo0ue

[IponopunonansHble OTpe3kH, mopodue ¢uryp. IlomoOHbie TpeyronpbHuUKH. [Ipu3HaKu momoOHs TpeyrosbHUKOB. OTHONIEHHE IIOMIAICH
Mo00HBIX Uryp.

B3anmHoe pacnosio:keHue NPsAMOi U OKPYKHOCTH, JIBYX OKPYKHOCTEH.

HN3mepeHus U BIYMCICHUS

Beamnunnbl

[lonsitue Benuuunel. [{nuna. U3mepenue ainubl. ENuHLBI M3MEpEHUs ITUHBL.

Benuuuna yrna. ['pagycnas mepa yria. CuHyC, KOCUHYC M TAHTE€HC OCTPOT'O yIJla IPSIMOYTOJIBHOT'O TPEYTOJIbHUKA.

[TonsiTre o mIomaay MIockoi (GUrypsl u ee cBoiicTBax. M3mepenue miomazeit. EquHuIbs: naMepeHus miomaim.

[TpencraBienne 06 00beMe MPOCTPAHCTBEHHOM (DUTYPHI U €T0 cBOWcTBax. M3mepenue oobema. EauHuIb n3MepeHust 00beMOB.

HN3mepeHus U BbIYMCICHUS

WHCTpyMEHTBI A1 U3MEPEHUM W MOCTPOEHUMN; U3MEPEHHE U BBIUMCIICHHUE YIJIOB, JJIMH (pacCTOSHMI), IUIOUIa/iel, BBIYMCIEHNUE 3JIEMEHTOB
TPEYTOJIBHUKOB C MCIIOJIIB30BAHUEM TPUTOHOMETPUUYECKHUX COOTHOmeEHMH. [Tnomanu. @opmynsl miomanayu TpeyroibHHUKA, MapajjiesnorpaMmma u ero
YacTHBIX BUJOB, Tpanemuu, popmyina ['epona, popMyiia miomaay BEITYKIOrO YEThIPEXYTONbHHUKA, (POPMYJIbI JUIMHBI OKPY>KHOCTH U IIOLIAAN KpyTa.
[Inomjans KpyroBoro cekTopa, KpyroBoro cermeHTa. Ilnomjans npaBuiIbHOro MHOTOYTOJIbHUKA.

Teopema Ilugaropa. Iludaropossr Tpoiiku. TpUroHoMeTpuueckue COOTHOUIEHHSI B NPSMOYTOJIbHOM TpPEyrojbHUKE. TpUrOHOMETpHUYECKHE
(GyHKLIMYU TYNOro yria.

Teopema kocuHycoB. Teopema CHHYCOB.

Pemenue TpeyrosibHuKoB. Beruncnenue yrinos. Beruncienue BbICOTBI, MeMaHbl M OMCCEKTPHUCHI TpeyronbHuka. OprorpeyronsHuk. Teopema
IItonemes. Teopema Menenas. Teopema Uessl.

Paccrosinust

Paccrosiane Mexty Toukamu. PaccTosiHue oT Touku A0 npsiMoid. PaccrosiHne Mexxay ¢purypamu.

PaBHOBeNMKHE 1 PABHOCOCTABIIEHHBIE (PUTYPHI.

CBoiicTBa (aKCHMOMBI) JUIMHBI OTPE3Ka, BETMUYMUHBI yIJIa, IO 1 00bemMa (purypsl.

I'eomeTprueckue nocrpoeHust

['eomeTpuueckue MOCTPOSHUs I WILTIOCTPALIMH CBOWCTB T€OMETPUUYECKUX (UTYP.

47



NucTpyMenTsl 1iig noctpoeHuil. Llupkyinsb, TuHenka.

[Tpocreiimme NOCTPOCHUS IUPKYIIEM U JTMHEHKOI: MOCTpOeHHE OMCCEKTPHCHI yIila, HEpIeHIUKYIApa K MPSIMOH, yriia, paBHOTO JaHHOMY.

[TocTpoeHue TpeyroiabHUKOB IO TPEM CTOPOHAM, IBYM CTOPOHAM U YLy MEXy HUMH, CTOPOHE U IBYM MPUJISKAIIUM K HEH yriam, no opyaum
S1eMEeHMaM.

Jlenenue oTpe3ka B JaHHOM OTHOIICHHUU.

OcHOBHBIE METO/IBI PELICHUS 33a4 HA IOCTPOEHUE (METOJ TEOMETPUUYECKUX MECT TOUEK, METO/I ITapaJlJIeIbHOTO IIEPEHOCA, METO] CHMMETPHH,
METO/ O00MsT).

OraInbl pelieHns 3a/1a4 Ha HOCTPOEHUE.

I'eomeTpuueckune npeodpazoBaHusi

IIpeoOpazoBanus

[IpencraBieHune o MEXMPEIMETHOM MOHATUHU «IIpeoOpa3oBanuey. [Ipeobpa3oBanus B maremaruke (B apudmeruke, anredpe, reoMeTpHUecKre
npeoOpa3oBaHus).

JIBMsKeHust

OceBas U LIEHTpallbHAsi CHMMETPUH, IOBOPOT U MapajiesbHbli nepeHoc. KomOMHanu 1BUKEHUI Ha IUIOCKOCTH U UX CBOMCTBA.

Iono0Oue kak npeodpasoBanue

['omorerus. 'eomeTpuyeckue npeoOpa3zoBaHus Kak CPEICTBO JOKA3aTENbCTBA YTBEPKIACHUM U pellIeHus 3a1au.

BekTOopbl M1 KOOPAUHATHI HA MJIOCKOCTH

BekTops!

[TonsTne BekTOpa, NEWCTBUS HaJl BEKTOpaMH, KOJJIMHEApHBbIE BEKTOPHI, BEKTOPHBIN 0a3zuc, pasiokeHHe BEKTOopa MO Oa3MCHBIM BEKTOPaM.
EAMHCTBEHHOCTH pa3ioKeHUsl BEKTOPOB MO 0a3ucy, CKaIspHOE MPOU3BEICHUE U €r0 CBOICTBA, NCIIOJIb30BAHNE BEKTOPOB B (DH3HKE.

Koopannartsl

OcHoOBHbIE IOHATHS, KOOPAUHATHI BEKTOPA, PACCTOSHUE MeX 1y ToukamMu. KoopanHaTel cepelnHbl 0Tpe3Ka. Y paBHEHUS QUTyp.

[TpuMeHeHrEe BEKTOPOB M KOOPAMHAT ISl PELLIEHUS] TEOMETPUUYECKHUX 3a1a4.

Addunnas cucrema koopauHat. Paanyc-sekTopsl Touek. LleHTpous cucteMsl TOUeK.

Hcmopusa mamemamuru

Bosnuknoeenue mamemamuxu kax nayku, smanuvl ee pazsumus. Ocnoguvie pazoenvl mamemamuxu. Bvioarowuecs mamemamuku u ux 6x1ao 8
paseumue HayKu.

beckoneunocmo muodxcecmea npocmoix uucen. Hucna u onunvl ompesros. Payuonanvuvie uucna. Ilompebnocmes 6 uppayuoHaibHbiX YUCIAX.
lxona Iughacopa

3apooicoenue ancebpol 6 Hedpax apugpmemuxu. An-Xopesmu. Poowcoenue Oykeennou cumgonuxu. I1. @epma, @. Buem, P. lexapm. Ucmopus
B0ONPOCA O HAXOJNHCOEHUU (HOpMYNL KOpHel aleedpaudeckux ypasHenuul cmeneneti, oonvuux yemvipex. H. Tapmanws, /. Kapoano, H.X. Abens,
A1 anya.
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Tossnenue memooa KoopoOuHam, NO36ONAIOULE20 NEPeBOOUMb 2eoMempuieckue 00vekmol Ha A3bIK anreeopwl. [losenenue epaguxos Gynxyutl. P.
Hexapm, I1. @epma. [Ipumepwvl paznuyHvix KOOPOUHAM.

3aoaua Jleonapoo Illuzanckozco (Pubonauuu) o xpoauxax, yucia Puoonauyu. 3adauva o waxmamuou docke. CX00UMOCMb 2eomMempuiecKol
npozpeccuu.

Hcmoxu meopuu seposmuocmeti. cmpaxogoe oeno, asapmuule uepwl. I11. @epma, b. Ilackanw, A. bepuynnu, A.H. Koimozopos.

Om 3emneodenus k eceomempuu. Ilugpazop u e2o wixona. @anec, Apxumeo. [lnamon u Apucmomens. [locmpoenue npasuibHbIX MHO20Y20NbHUKOS.
Tpuccexyus yena. Keaopamypa xpyea. Yoeoenue kyoa. Hcmopus uucia w. 3onomoe ceuenue. «Hauana» Eexiuoa. JI. Dinep, H.U. Jlobauesckuii.
Hcmopusa namoeo nocmynama.

T'eomempus u uckyccmeo. I eomempuueckue 3aKOHOMEPHOCTU OKPYAHCAIOWE20 MUPQ.

Acmponomus u ceomempus. Ymo u xkax ysnanu Aunaxcazop, Spamocgen u Apucmapx o pasmepax Jlynol, 3emnu u Connya. Paccmosanus om
3emnu 0o Jlynet u Connya. Mamepenue paccmosnusn om 3emnu 0o Mapca.

Ponw poccutickux yuenvix 6 pazeumuu mamemamuxu: J1.2unep. H.U. Jlobauesckuii, I1.J1. Yebviwes, C. Kosanesckas, A.H. Koimozopos.

Mamemamuxa 6 pazeumuu Poccuu: Ilemp |, wxona mamemamuueckux u Hagueaykux Hayx, pazeumue poccutickoeo ¢roma, A.H. Kpwinos.
Kocmuueckasn npoepavma u M.B. Kenowuu.

Coneprxanue Kypca MaTeMaTHKH 5-6 KjiaccoB

Apugpmemuxa
Harypaabnsbie uncaa (100 yacos)
e Psan HaTypanbHbIX yncell. JlecaTU4Has 3anKch HaTypalbHbIX yncesl. OKpyrieHne HaTypaJbHbIX YHCEl.
Koopaunaruslii jiyd.
CpaBHeHue HaTypaiabHbIX uncen. ClojkeHne U BBIYMTaHUE HAaTypallbHbIX yKcelsl. CBOICTBa CIOKEHUSI.
YMHOK€eHUE U JieJIeHre HaTypalbHbIX uncelsl. CBolicTBa yMHOeHus. Jlenenue ¢ octatkoM. CTeneHp uyncia ¢ HaTypaJIbHbIM IOKa3aTeleM.

Jlenutenu v KpaTHble HaTypaibHOro uncna. Hanbonemuit oOuuit genurens. Haumensiee obiee kpatHoe. [Ipusnaku neaumoctu Ha 2, Ha 3,
Ha 5,Ha 9, Ha 10.

e TIpocTbic U cOCTaBHBIC YKCa. Pa3oykeHne YrceN Ha MPOCThIE MHOKHUTEH
e PeleHne TEKCTOBBIX 3aa4 apu()METHIECKUMH CIIOCOOaMH.
Npoou (90 yacos)

e OObIKHOBEHHBIE ApoOu. OCHOBHOE CBOMCTBO Ipoou. Haxoxaenue npobu ot uncia. Haxoxxaenue uyncna no 3HaueHuto e€ qpoou. [IpaBuiibHble
U HeTlpaBHIbHBIE 1poOH. CMelaHHbIe Yuca.

e (CpaBHeHHE OOBIKHOBEHHBIX Ip0o0€il U cMelIaHHbIX yncell. ApudmMernyeckue 1eUcTBUS ¢ OOBIKHOBEHHBIMH JIPOOSMHU M CMEIIaHHBIMU YHCIIaMHU.
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e JlecaTuunsle ApoOu. CpaBHEHHE U OKPYIJICHHE JECATUYHBIX ApoOeil. ApupmeTrueckue NeiCTBUS ¢ NeCATUUHBIMU IpoOsiMu. [Ipuknaku
pe3yabTaToB BhluKcieHul. [IpencraBnenue qecaTHaHoi 1podu B BUe OOBIKHOBEHHOM IpoOU U OOBIKHOBEHHOW B BUJE JECATUYHOM.
beckoHeuHble mepruoANYECcKe JecaTUYHbIe qpodu . [lecarnunoe npubmmxeHne 0ObIKHOBEHHOH Ipoou.

e OrtHomenue. [IponeHTHOE OTHOLIEHHE ABYX uKcen. [leneHue yucia B JaHHOM OTHolIeHud. MaciTa0.

e IIponopuusa. OcHoBHOE cBOMCTBO nponopuuu. [Ipsmas u o6paTHast IpONOPLMOHAIBHbIE 3aBUCMOCTH.

e [Ipouentsl. HaxoxkaeHue npoueHToB OT uyncia. HaxoxaeHne yucia no ero npoLeHTaMm.

e PemieHue TeKCTOBBIX 33Ja4 apU(PMETUYECKMMHU CIIOCOOAMH.

PanmnonajibHble yncia (72 yaca)

e [lonoxurenpHble, OTpULATENbHBIE YUCIa U Yncio 0.

e [IporuBomnosoxusie uncina. Monyinp yucia.

o Ilenbie uncna. PanronaneHble yncna. CpaBHEHUE pallMOHATIBHBIX yKcel. ApudmMeTrnueckue 1eicTBUS ¢ pallMoHaIbHBIMU YnciaMu. CBoHCTBa
CJIOKEHUSI 1 YMHOXKECHMSI PAallUOHAIIBHBIX YHCEI.

e KoopauHatHas npsmasd. KoopauHaTHas INIOCKOCTS.

YucnosBbie 1 OyKBeHHbIE BbIpaskeHHsl. YpaBHeHUs. (55 yacoB)

e UucnoBsle BbIpaXeHMs. 3HaUE€HUE YACIOBOIO BbIpaxkeHUs. [1opsiiok neicTBH B UNCIIOBBIX BBIpaXECHUX. byKBeHHBIE BhIpakeHus. PackpbiTue
cko0ok. [Too0HBIE cllaraemsble, MPUBEIEHUE MTOI00HBIX claraeMbiXx. @OpMyIIbI.

e VpasHenus. Kopens ypaBHeHus. OCHOBHBIE CBOICTBa ypaBHEHU. PerieHre TeKCTOBBIX 3ajjau ¢ OMOILBIO YPaBHEHUH.

JIEeMEHTBI CTATHCTHKH, BeposiTHOCTH. KomMOuHaTopHbIe 3agayn. (5 yacos)

e [IpencraBneHue NaHHBIX B BUAE TAOJIUILI, KPYTOBBIX M CTOJIOUATHIX JUArpaMm, rpauKoB.

o C(Cpennee apudmernueckoe. CpeaHee 3HAUCHUE BEITHUYUHBI.

e (CnyuaiiHoe coObITHE. JJoCTOBEpHOE M HEBO3MOXKHOE COOBITHS. PereHne KoMOMHATOPHBIX 3a/1a4.

I'eomerpuueckue purypoi. U3mepenusi reomerpruyeckux BeJH4YuH. (28 yacos)

e Orpesok. [loctpoenue orpeska. J[nmuHa oTpeska, lomaHol. MI3Mepenne 1IMHbI 0Tpe3Ka, IOCTPOEHUE OTpe3Ka 3aJaHHOoN AynHEL. [Tepumerp
MHoOroyrojapHuka. [lmockocts. Ilpsamas. JIyy.

e Vron. Buasl yrnos. I'pagycHas mepa yria. Mi3mepeHne n mocTpoeHne yrioB ¢ HOMOLIBIO TPAHCIIOPTHPA.

e TIpsmoyromsauk. KBagpar. Tpeyromsauk. Buabl TpeyroiabHuKoB. OKpy»KHOCTE 1 Kpyr. JmnHa okpysxHocTr. Yucro [ 1.

e PagenctBo ¢uryp. [lonsrue u cBoiicTsa riomaau. [lnomans npsaMoyronbHuKa u kBajapara. [lnomane kpyra. Ocb CHMMETpHH (DUTYPBI.

e HarmsaiHele npeacTaBiIeHus O MPOCTPAHCTBEHHBIX (PUrypax, TAKUX Kak: MPsSMOYTOJbHBINA Napaljienenunes, Kyo, mupamMmuia, IHIHHIP, KOHYC,
map, cpepa. [lpumeps! pa3BEPTOK MHOTOTPAHHUKOB, IMIIMHApPA, KOHYyca. [loHsTHEe U cBoiicTBa 00bEMa. OOBEM NPSIMOYTOIBHOTO
napajuiefienumnena u Kyoa.

e BsaumHoe pacnonoxenue 1ByX npsambix. [lepnenaukynsapusie npsmMele. [lapannenbHble npsMeble.
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e QOceBasau LHEHTpaJlbHasdA CUMMCTPHHU.

Conep:xanue Kypca ajaredopsl 7-9 kiaccoB
% Adaredopamveckue BoipaxkeHus (72 yaca)
BripaxkeHue ¢ nepeMeHHbIMU. 3HAaUEHHUE BBIPAXKEHUS C IEPEMEHHBIMU. [[omycTMBbIE 3HaYeHUsI TIEPEMEHHBIX. T0K1eCTBO. TOXKIECTBEHHbIE
npeoOpa3oBaHus anredpandeckux BoIpaKeHUH. Jloka3aTeabCTBO TOXKIECTB.

Crenenb ¢ HaTypajIbHBIM [TOKa3aresneM U e€ cBoiictBa. OnHowieHsl. OqHoOwWIeH cTanaapTHOro Buja. CTeneHb oHowIeHa. MHOTO4JIEHBI.
MHuorounen crangaptHoro suzaa. Crenenb MHOrowieHa. CloXeHHe, BBIMUTAaHUE U YMHOKEHUE MHOTOWIEHOB. DOpMyIIbl COKpaIEHHOIO YMHOXKECHHUS:
KBaJpaT CyMMBbI U KBaJpaT pa3HOCTH JIBYX BBIPAXKEHUH, IIPOU3BEICHUE CYMMBI U PA3HOCTH JIBYX BBIPAKEHHN. Pa3nokeHne MHOro4uieHa Ha
MHOXUTEHN. BbeiHEceHre MHOKUTENS 3a CKOOKH. MeToa rpynnupoBku. Pa3HocTh KBaapaToB ABYX BblpakeHUil. CymMMa U pa3HOCTb KyOOB JIByX
BbIpaxkeHuil. KBagpaTHbiii TpéxuiieH. Kopens kBagpatHoro tpéxuiena. CBONCTBa KBapaTHOTO TpéxusieHa. Pa3nokeHue KBapaTHOro TpéXuieHa Ha
MHOKUTEH

Panmonaneubie Beipaskenus. Llenbie Beipakenus. J{poOHbIie BeipakeHus. ParmonanpHas 1pook. OCHOBHOE CBOWCTBO PAIlMOHATIBLHOU JPOOH.
CrnoxeHue, BBIUUTaHUE, YMHOXKEHUE U JIeJIEHUE pallMOHANIbHBIX Apo0eii. Bo3BeneHue panroHanbsHON ApoOu B cTeneHb. ToxaecTBeHHbIE
npeoOpa3oBaHus pallMOHABHBIX BeIpaKeHUNA. CTETeHb C LENbIM [TOKa3aTesieM U e€ CBOICTBA.

KBanpaTtHsle kopHH. ApupMeTHUECKUil KBaIpaTHBIA KOPEHb U €ro cBOMCTBa. ToXKJecTBEHHbIE IPe00pPa30BaHus BBIPAKEHUHN, COAEPIKAIINX
KBaJpaTHBIE KOPHMU.
% YpaBHenus (68 yacon)

VYpaBHenue ¢ onHoIl nepemeHHON. Kopenb ypaBHeHusi. PaBHocuibHbIe ypaBHeHUs. CBONCTBa ypaBHEHHUI € OJTHOM NmepeMeHHON. Y paBHEHUE Kak
MaTeMaTH4YecKast MOJEIb PEAIbHOU CUTYALUH.

JIuneitnoe ypaBHenue. KBanpatHoe ypaBHeHne. @opMysa KOpHEW KBaJpaTHOro ypaBHeHus. Teopema Buera. PannonanbsHbie ypaBHeHuUs. Pemenne
PAaBHOCUJIbHBIX YPAaBHEHUH, CBOASAIIMXCSA K JIMHEWHBIM WIM KBaJApAaTHBIM ypaBHEHUSAM. PellleHne TEKCTOBBIX 3a4a4 C IMOMOIIBIO pallMOHAIbHBIX
YpPaBHEHUU.

VYpaBHeHue ¢ AByMs epeMeHHbIMU. ['paduk ypaBHEHHUs ¢ 1ByMs IepeMeHHbIMU. JINHEHOe ypaBHEHUE ¢ JIByMsI IEPEMEHHBIMU U €ro rpaduxk.

CucreMbl ypaBHEHUH ¢ IByMs ITepeMeHHbIMU. ['paduyeckuii MeTos pelieHrs CUCTEMbl ypaBHEHUN € ABYyMsI NepeMeHHbIMU. PemieHue
CUCTEM YPaBHEHHH METOJIOM IOACTAHOBKHU U CJI0KeHHs. CHcTeMa ABYX YPaBHEHHH C JBYyMsI IEPEMEHHBIMU KaK MOJEIb PEaJIbHOU CUTYaLlUN.
+ HepaBencra (38 yacoB)
YucnoBsle HEPaBEHCTBA U UX cBOMCTBA. CII0)KEHHE U YMHO>KEHHE YHCIIOBBIX HEpaBeHCTB. OlleHMBaHNE 3HaUEHUS BelpakeHUs. HepaBeHCTBO ¢ 0HOM
nepeMeHHON. PaBHOCHIIbHBIE HEpaBeHCTBA. UMCIIOBBIE IPOMEKYTKH. JIMHENHbBIE M KBapaTHbIE HEPABEHCTBA C OJHOMW IepeMeHHON. CucTeMbl
HEPABEHCTB C OJHOU IIEPEMEHHOM.
¢ YucoBble MHOKecTBA (34 yaca)
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MHoxecTBO U ero aneMeHTsl. CriocoObl 3afjanus MHOXecTBa. PaBHble MHOXecTBa. IlycToe mHOxecTBO. [logmHOkecTBO. Onepanuu Haj
MHOKecTBaMu MimrocTpanyisi COOTHOIIEHUH MEXy MHO>KECTBAMHU C TIOMOIIIbIO IMarpaMM Oisiepa. MHOXeCTBa HaTypalbHbIX, LIETbIX,

m
pallrOHAJIbHBIX YHUCCII. PaHI/IOHaJ'IBHOC YHCJIO0 KaK ,Z[pO6B BHUaa z , D€ m- IEeJIOC YMCJI0, a N —HaTypaJIbHOE, U KaK OeckoHeuHas nepuoandecKas

necsitmaHas 1poOk. [Ipencrasnenue 06 npparmoHaILHOM YUCiie. MHOXKECTBO JEHCTBUTENBHBIX uncen. [IpencraBieHne qeHCTBUTEILHOTO YMCIa B
BHJIe OECKOHEYHOW HEMIEPUOANIECCKON NecaTuuHoi a1poou CpaBHEHHE ACHCTBUTEILHBIX Yyncen. CBs3b My MHOXecTBaMu N. Z. Q/

% ®ynxnun (80 yacos)
YucaoBble yHKIUMN

OyHKIIMOHATBHBIE 3aBUCUMOCTH MeXx 1y BennunHaMmu. [lonstie Gyaxmmn .OyHKIHMS KaKk MaTeMaTudeckas MOJIeNb PEaTbHOTO MPoLecca.
Ob6nacTh onpeneneHus 1 0061acTb 3HaueHu GyHkuu. CriocoOsl 3ananus pyHkuuu. ['paduk pyukuu. [loctpoenue rpaduxoB GpyHKINN C
nomoIneko npeodpazosanuii puryp. Hymu ¢pynxmun. [Ipomexxyrku 3HakonoctossHcTBa GyHKIMH. [IpoMeKyTkr BO3pacTaHHUs U IPOMEXYTKH yOBIBAaHUS
GbyHKIIH.

JInneitnas GpyHKIMsA, 0GpaTHAS IPONOPIMOHATBHOCTD, KBAIpAaTH4HAs QYHKIMS, QYHKIMS y = \/X , MX CBOMCTBA M IpadHKH.

YucinoBble M0OCI€10BATEIbLHOCTH

[TonsiTre yncoBoii mocneaoBareabHoCcTU. KoHeuHble n 6eckoHEeUHbIE Tocae10BaTeIbHOCTH. CrocoObl 3a/1aHus MOCIEA0BATEIHHOCTH.
Apudmerndeckas 1 reomeTpuueckas mporpeccur. CBoiCTBa WIeHOB apu()METHUECKONW U Te€OMETPUIECKOl mmporpeccuit. @opmMyiel 00mIero wieHa
apudmeTnyecKoil U reoMeTpuuecKoil mporpeccuii. OpMysbl CyMMBI N —IEPBBIX WIEHOB apU(PMETUYECKON U reoMeTpuuecKoit mporpeccuit. Cymma
OeCKOHEYHOU TeOMETPHUECKO mporpeccuH, y kotopoit |q| < 1. IlpencraBienue 6€CKOHEYHOM MEPUOANIESCKOM AECATHUHOM IPOOH B BUJIE
OOBIKHOBEHHOH JIpO0OH.

% DJieMeHTHI NpUKJIaaHoii MaTemMaTuku (15 yacoB)

Matematuueckoe moaenupoBanue. [IporeHTHbIe pacy€éTol. DopMyra CIOKHBIX MPOIEeHTOB. [IpubnuxEHHbIE BRIYUCICHU. AOCOMIOTHAS U
OTHOCHUTENbHas norpemHoctd. OCHOBHBIE NpaBuiIa KOMOMHATOPUKU. YacToTa U BEpOATHOCTH ciydaiiHoro coobiTus. Kitaccuueckoe onpeneneHue
BepoATHOCTH. HauanbHble cBefeHHs O cTaTucTuke. [IpencraBinenne JaHHBIX B BUIE TaOIUI], KPYTOBBIX U CTOJIOYATHIX TUArpamm, rpaduKos.
CraTucTueckue XapakTepUCTHUKU COBOKYITHOCTH JIaHHBIX: CpeJHee 3HaueHue, MOJa, pa3Max, MeIuaHa BBIOOPKHU.

% AJjredpa B HCTOPHYECKOM Pa3BUTHH (5 4acoB)

3apoxaeHue anreOpbl, KHUra 0 BOCCTAHOBJIEHUHU M MPOTHBOINOCTaBiIeHnn Myxammena Aunb -Xopesmu. Vctopust hopMupoBanus
MaTeMaTH4ecKoro si3bika. Kak 3aponumnack uaes koopauHat. OTKpBITHE UPPAlMOHATBLHOCTU. V3 MCTOpHH BOSHUKHOBEHUS (DOPMYIT [T pEIICHUS
ypaBHeHui 3-i1 u 4-i creneneit. Mcropus pa3Butus nouarus ¢yHkiuu. Kak 3apoaunacek Teopust BepostHocTei. Uncna ®dubonauuu. 3amaya
JL.ITuzanckoro (PuboHaYun) 0 KPOIUKAX.

JL.® Maraunkuii. [1.J1.YeObrme. H.N.Jlo6aueBckuii. B.S. Bynskosckuii. A.H.Kommoropos. ®.Buer. I1.depma. P.Jlexkapt. H. Tapranss. /.
Kapnano. H.AGenb. b.Ilackans. JI.ITuzanckuit. K.I'aycc.
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Conep:xkanue Kypca reomerpuu 7-9 kiaccoB
% Ipocreiimme reomerpuyeckne purypsoi (17 yacos)

Touka, npsamas. OTpe3ok, ayd. Yroi. Buasl yrios. CMexHbIE U BEpTUKaIbHBIE YIIbl. buccekTpuca yria.

Ilepecekaromuecs u napasuienbHble npsmblie. [lepnenaukynsapusle npsmMble. [Ipu3Haku napaiienbHOCTH NpsMbIX. CBOMCTBA NapaJUIEIbHBIX MPSMBIX.
[lepnieHIUKyYNIAp U HAKJIOHHAS K IPSIMOM.
% Mmuoroyroasuuku (72 yaca)

Tpeyronsuuku. Busl TpeyronsHukoB. MennaHna, GuccekTpuca, BbICOTa, CPeIHSs IMHUS TpeyrojabHuKa. [Ipiu3Haky paBeHCTBA TPEYTOJIbHUKOB.
CBoiicTBa ¥ PU3HAKKU paBHOOEPEHHBIX TPEYTroJIbHUKOB. CepeHHbIN NepueHANKYIsAp oTpe3ka. Cymma yrioB TpeyrojibHUKa. BHeNIHUE yIibl
TpeyroipHuka. HepaBencTBo TpeyroapHuka. COOTHOIIEHHS MEXy CTOPOHAMU U yrilaMu TpeyrosbHuka. Teopema [Iugaropa.

[TonoGHbIe TpeyronbHuKU. [Ipu3Haku mogooust TpeyroJbHUKOB. TOUKY mepeceyeHus: MeIuan, OMCCEKTPUC, BBICOT, TPEYTOJIbHHUKA, CEPEAMHHBIX
NEePIEeHAUKYIIIPOB CTOPOH TpeyronbHUKa. CBOICTBO OuCCEeKTpHUCH! TpeyronbHuKa. Teopema Paneca. MeTpuieckre COOTHOIEHHS B IPSIMOYTOJIbHOM
TpeyrojapHuke. CHHyC, KOCUHYC, TAHT€HC, KOTAHI'€HC OCTPOTr0 YIJla IPSMOYTOJIBHOTO TpeyroybHUKa U yrinoB oT 0 go 180°. dopmyiibl, CBsA3bIBaIOLINE
CHUHYC, KOCUHYC, TAHI'€HC, KOTAHI'€HC OJHOI'O U TOrO K€ yria. Pemenne TpeyroibHUKOB. Teopema CUHYCOB M T€OpeMa KOCUHYCOB.

UYerbipéxyronpuuku. [lapamnenorpamm. CBoMcTBa U pU3HAKK napaenorpamma.. [IpsmoyronbHuk, pom0, KBaJpaT, UX CBOWCTBA U
npusHaky. Tpanenus. CpeqHss JIMHAS Tpaleluy U €€ CBOMCTBA.

MHoroyroiabHUKY. Beinykiible MHOTOyrojibHUKH. CyMMa YIJIOB BBIITYKJIOTO MHOTOYroJIbHUKA. [IpaBuiibHbIe MHOTOYTOJIBHUKH.

% OxkpyxHocTb 1 Kpyr. ['eomeTrpuueckue moctpoenns (36 yacon)

OKpy’>KHOCTb U KpYyT. DIEMEHThI OKPY>KHOCTHU U Kpyra. LleHTpanbHble 1 BucaHHble yribl. KacaTenbHas K OKpY>KHOCTH U €€ CBOMCTBA.
B3aumHoe pacrionoxeHue NpsMon U OKpy>KHOCTH. OINricaHHas ¥ BIMCAHHAs OKPYKHOCTH TPEYroJIbHUKA. BricaHHbIe U ONMCaHHBIE
YeThIPEXYTOJbHUKH, UX CBOMCTBA U NMPU3HAKHU. BrricaHHbIe U OMMCAHHBIE MHOTOYTOJIBHUKH.

I'eomerpuueckoe mecto Touek (I'MT). CepennHHbIi nepHneHIUKYIsp oTpe3Ka 1 OuccekTpuca yria kak I'MT.

['eomeTpryeckue NoCTpOeHUs UPKYJIeM U JTuHeKkoil. OCHOBHBIE 337aul Ha MIOCTPOEHHE: IOCTPOEHHE YIiia, PABHOTO JaHHOMY, [IOCTPOEHHE
CEPEIMHHOTO NMEPIEHINKYJIpa JAHHOTO OTPE3Ka, IOCTPOECHUE NIPSIMOM, IPOXOAAIIEN Yepe3 JAHHYIO TOUKY U NEPIEHINKYISIPHON TaHHOM MPSIMOH,
MIOCTPOEHUE OMCCEKTPUCH JaHHOTO yria. [locTpoeHue TpeyroiabHIKa 10 3aJaHHBIM eMenTaM. Metroa 'MT B 3ajagax Ha mocTpoeHue.

% H3mepenne reomerpuyecknx BeauanH (40 yacon)

JlinHa otpe3ka. PaccTosHue Mexny 1ByMsi ToukaMu. PaccTosiHue OT TOUKH J10 psiMoii. PaccTosiHMe Mex 1y nmapanienbHbIMU IPSIMBbIMU.

IIlepumeTp MHOTOYTOJIbHHKA.

JnuHa oxpyXHOCTH. [[1Ha Tyru OKpYKHOCTH.

I'pangycHas mepa yrina. BennunHa BMcaHHOTO yria.

[TonsiTre miomaan MHOroyroiabHuKka. PaBHoBenukue purypsl. HaxoxaeHnue miomniaam KBajapara, NpsaMoyrojbHUKA, apajuieorpaMma,
TPEYrOJbHUKA, TPANIEIUH.

[Tonsitre momaau kpyra. [nomans cexropa. OTHOIIEHUE TUTOMTAACH MOJOOHBIX PUTYD.
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¢ JlekapToBBbI KOOPAMHATHI HA MJI0cKocTH (10 yacoB)
dopmyIia pacCTOSHUS MEXAY IByMs ToukaMu. KoopanHAaThI cepeiuHbl OTpe3Ka. Y paBHEHUE QUTyphl. Y paBHEHHUE OKPYKHOCTH U IPSIMO.
VYrioBo# K03hPHUITMEHT MPSIMO.
% BexkTopsl (12 yacoB)
[TonsTue Bekropa. Moayinb (JuinHa) Bektopa. PaBHble BekTopbl. Konmuneapusie BekTopbl. KoopanHaTsl BekTopa. CioxkeHue U BolYUTaHHE
BEKTOPOB. Y MHOKEHUE BEKTOpa Ha uncio. CkanspHoe npou3BeeHue BeKTopoB. KocuHyc yria Mexy 1ByMs BEKTOPaMHU.
s T'eomerpuueckne npeodpazoBanusi (13 yacon)
[TonsiTue o mpeobpazoBanmnu Gpurypsl. Jpmwkenne Gurypsl. Buast apmwkeHus GUrypsl: mapauieabHbIH IEPEeHOC, 0CeBasi CAMMETPHSL, TTIOBOPOT.
PaBubie Gurypsl. ['omotetus. [logobue duryp.
% DJieMeHTHI JIOruKH (4 yaca)
Omnpenenenue. AkcuoM U TeopeMsl. JlokazarenbeTBo. JlokazaTenbCcTBO OT NPOTUBHOTO. TeopeMa, oopaTHas AaHHOM. Heo6xonumMoe u nocratouHoe
yciioBUE. YNIOTpeOIeHHUE JTOTMUECKUX CBA30K eCilU..., MO ..., mo20d U moabKo mo2od.
s T'eomeTpusi B HCTOPHYECKOM pa3BuTHH (4 yaca)
W3 ucropuu reomerpuu, «Hawana» EBximpa. Mcropus nsroro nocrynata EBknupa. TpuroHomerpusi — Hayka o0 M3MEPEHUU TPEYrOJIbHUKOB.
ITocTpoeHne nmpaBMIIBHBIX MHOTOYIOJIbHUKOB. Kak 3apoaunach uiaes KOOpAHHAT.
H.W1.JIo6auesckuii. JI.Dinep. ®aiec. [Tudarop.

Metoabl padotsl ¢ netbmu ¢ OB3

Hns QopmMupoBaHUsT YCTOMYMBOIO MHTEpeca K MpeIMeTy HCIONb3yI0 CIEAYINMe CIOoCcOObl aKTHBH3AIMU TO3HABATENbHON JESITeIhbHOCTH:
WHJIMBUIyaJIbHBIC, KOJUIEKTUBHBIE, YPOKHU C TPYNIOBBIMU (hopmMamMu paboThl, GpOHTAIBHBIC, CO3aHUE MPOOJIEMHON CUTYyaIluH, MPOTPaMMHUPOBAHHbIE
3a/IaHusl, IPUBIICYCHUE OOYUAIOIINXCS K OLIEHOYHOM JesATenbHOCTH, ucnoiab3oBanue UKT. [IpuMensto AuIakTHYECKue CpPeIcTBa: TECTOBBIE 3aJaHus,
KPOCCBOP/IbI, CTHXH, 3arajku. Mcrmob3yo urpoBbie GopMbl (pOsIeBbIE, THIAKTHUECKHE);

C momoIIp0 BapbHUPOBAHUSI CTPYKTYPHI YPOKa UCIONB3YI0 TaKue MHTEPECHbIE POPMBI YPOKa, KaK YPOKU- MyTEHIECTBUS, YPOKH - KOHKYPCHI, YPOK —
JIeNioBasi Urpa, YPOKH — pojieBas urpa. S mpuiia K BbIBOIAY, YTO TaKWe BHABI pabOT HpaBSATCS NETSIM, HE HAJOENAIOT UM, 3aCTaBIISIOT MOCTOSHHO
JIyMaTh, OPUEHTUPYIOT OOYYAIOIIMUXCS HAa KOMMYHHUKATHBHOCTh, AKTUBH3UPYIOT WX TIO3HABATEIBHYIO JAEATEIBHOCTb. ODTH MPUEMBI XOPOIIO
3apEeKOMEH/IOBAJIN Cce0s Ha TIPAKTHUKE.

UYro6sl npoOyanuTh U MOAJEPKATh MMO3HABATEIbHBIM MHTEPEC, CO3/1al0 B XOje 0OyueHHus MpoOJEMHYIO CHUTYallMI0 M Ha €€ OCHOBE OPraHM30BbHIBAIO

aKTUBHYIO TIOUCKOBYIO A€SITeNbHOCTh o0yyatonuxca. OdeHb 3pPpexkTUBHO HAUMHATH CO3/jaHKe yueOHO-TIPOOJIEMHBIX CUTYAllHi HE ¢ BOpoca 3a/1a4H, a

C IpakTU4eckoil pabotsl. U, ecau cpa3y mocie 3Toro nocTaBuTh NpoOJIeMHBIH BOIIPOC, TO Takasi IpoOIeMHasi CUTyalHs sIBUThCS MOIIHBIM TOJTUYKOM K
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Hayaly WHTCHCHBHOTO MBIIUICHUS M TOBBIIICHUIO HHTEpeca K mpenMmery. lcmonb3oBaHME 3IIEMEHTOB MPOOJEMHOrO OOydeHHs Ha ypoKax
MaTeMaTHKH, TEOMETPUHN O4eHb 3(PPEKTUBHO, TaK KAaK Pa3BHUBAECT MHULIMATHBY OOYYAIOMIMXCS, MOBBIMAET UX aKTUBHOCTh M CAMOCTOATEIBHOCTD MIPU
YCBOEHHH HOBOI'O MaTrepuara.

[Ipu mnpoBeneHHM CaMOCTOSTENBHBIX pPabOT HAa YpOKaX KOHTPOJIS HCIOJB3YK) KapTOYKH Pa3HOYPOBHEBBIX 3aJaHUN («IIBETHBIC KOHBEPTHI»).
OOyuaroniuecsi caMu BBIOMPAIOT YPOBEHb TPYAHOCTH, IMOATBEPKAAs CAMOIPOBEPKOH CTENEHb YCBOGHHOCTH MaTepuana. Takum oOpa3om, Oosbiast
pOJIb OTBOJIHUTCS CaMOOIICHKE, CaMOAaHAIM3y YCIIEXOB W MPOOEoB, OOy4YaroIIMXCs 1O ONpEAeiIeHHOW Teme. MCnoib3yr pasivyHbie BapHaHTHI
muddepeHnranuu: Manble rpymisl (3-4) yenoBeka, 00beMHEHHUE B MAPbl, HHIWBUIyaJIbHOE 00yUeHHUE.

Kontposb 3a ycBOeHHEM 3HAHHUM MPOUCXOIUT MOCTOSIHHO. DTO U HEOOJIBIIINE TECTOBBIC 3a/IaHKs Ha 2-3 BOIMPOCA, U 3aIaHUS «3aKOHUYH MPEIIIOKCHUE,
HAXO0XJICHWE YMBIIUICHHBIX OMHMOOK B 3afaHusaX u japyrue. [lockonbKy coaepkamuecs B TaKUX 3aJaHUSIX TPEeOOBaHHS MHUHUMAJbHBI, TO KOHTPOIIb
CTAaHOBUTCS TOCHJICH, ONPOC 3aHUMAET HEMHOTO BpeMeHH, a 3(PQPEeKTUBHOCTh €ro 3HAUYMTENIbHA, TaK KaKk y JeTed MpakTUYeCKH He ObIBaeT
HEY/IOBJIETBOPUTEIBHOU OTMETKH. OCYIIECTBISAETCS YUCHUKAMU U B3aUMOKOHTPOJIb, M OLIEHUBAHHUE JIEITEIILHOCTH JAPYT JIpyTa.

KoHTposnb 3HaHUII M yMEHUH MPOBOXKY B pa3HbIX (opmax: KOHTPOJbHBIE U NPOBEPOUYHBbIE padOThI, YCTHBIE 3a4€Thl, MATEMATUYECKUE JAUKTAHTBHI,
tTecTupoBanue. Hebompime caMoCTOATENbHBIE MUCHbMEHHBIE PA0OTHI MPOBOIATCS exenHeBHO. OHM MO3BOJSIOT NMPH HEOONBIIOW 3aTpaTe BPEMEHH
IIPOBEPUTH CTENIEHb YCBOEHUsI 3HAHUH BCETO KJlacca, BHIIBUTH 3aTPYJHEHUS OTJEIIbHBIX YUEHUKOB, BbI3BAHHBIC UHANBUAYAIbHBIMA OCOOEHHOCTSIMH.

Takum 06pa30M, MPUMCHCHUC Pa3JINYHBIX (I)OpM U NIpUEMOB O6y‘IeHI/I${ MaTeMaTUKU CIOCOOCTBOBAJIO IOBBIIICHUIO KAYeCTBa 3HAHUM I10 npeaAmMeTy.
Ycunmnace IOJOXKHUTENIbHAS MOTHBALUS K O6y‘{eHI/IIO, CaMOOIICHKa JIeTel cTajia Ooiee peaﬂBHOﬁ, cinabble IIKOJBHUKU CTaJIu A0CTUI'aTh
HCO6XOI[I/IMOI"O MUHHUMYMa 3HaHPII>i, a CUJIBHBIC HC MEPCCTATIN CTAPATHCA.

MeToabl paﬁoTbI C O1apC€HHBIMU 1€TbMH

e TBOPYECKHE MACTEPCKHE;
e TPYIIOBBIE 3aHATHS O MAPAILIEISIM KIACCOB C CHIIbHBIMU YYaITIMHCST;
e (axKynbTaTUBHI,

e KPYXXKH II0 HHTEpECaM;

e 3aHATHUSA HCCIEI0BATENbCKON JEATEIbHOCTHIO;

o HOYVY "HUckarens"

e KOHKYpCBHI;

e  HHTEIUICKTYaJIbHBIH MapadoH;
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Hay4YHO-TIPaKTUYeCKHe KOH(PEepeHIIUY;

y4aCTuC B OJIMMIIUA1ax;

pa60Ta 110 MHANBUAYAJIbHBIM IIJIAHAM,

COTPYAHUYECTBO C APYTUMH IIKOJIaMH, BY 3amu.

3. TemaTuueckoe IJIAHUPOBAHHE

S KJIACC

MATEMATHKA

(ABtop: I'. Mepaansik, B.b. Ilononckuit, M.C. fxup; 5 yacoB B Henento, Bcero 175 yacos)

Ne T KouunuyecrBo K 5 OcCHOBHBIE HaIPABJIECHUS
ema pasjena OHTPOJIbHBIE PAa0OThI, 4 .
pasi 4acoB p P ’ BOCIIUTATEIILHOM JIEATEIIbHOCTH
1 | HarypanbHble yncna 18 BxoaHast koHTposibHast paboTa I'paxnanckoe Bocrranue. LlenHocTH
Hay4YHOI'O ITO3HAHMU.
KonTtponbHas pabora Ne 1 i
2 | CnoxeHre ¥ BRIYMTAHHE HATYPAIBHBIX | 32 KonTponbnas padora Ne 2 I'paxanckoe Bocriuranue. Llennoctn
HAayYHOI'O ITO3HAHMA.
quCen Kontponbnas padota Ne 3
3 | YMHOXeHHE U JIeleHue HaTypaTbHBIX 38 KonTponbnas padora Ne 4 I'paxanckoe Bocriuranue., LieHHOCTH
HAaYy4YHOT'O IIO3HAHMU.
quCen Kontponbnas pabora Ne 5 I
4 | OGBIKHOBEHHBIE IpoOU 20 KonTtponbHas padora Ne 6 I'paxnanckoe Bocrranue. LleHHocTH
HAYyYHOIr'O0 ITO3HAHMS.
5 | Hecatuunslie ApoOu 53 KonTtponbHast padora Ne 7 I'paxnanckoe Bocrranue. LleHHoCTH
HAaY4YHOT'O IIO3HAHMU.
KontponbHast padora Ne 8 Vi
KontponbHast padora Ne 9
6 | [loBTopeHue n cucTeMaTH3aNUs 14 KonTponsnas padorta Ne 10 (Mrorosas) I'paxcnanckoe BocnuTanue. LlenHocTn
HAay4YHOI'O MO3HAHMUH.
yueOHOro Marepuana
Hroro: 204 11
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6 KJIACC

MATEMATHKA

(ABtop: I".Mep3nsk, B.b. Ilononckuit, M.C. Sxup; 5,5 yacoB B Hezelnto, Bcero 187 yacos)

KosmuectBo OCHOBHbIE HAIPABJIEHUS] BOCIIUTATEIbHOU
Ne Tema pasgesa KonTposabHbie padoThl, U
4acoB NEeSATEIbHOCTH
1 | [loBTOpEHUe Kypca MaTeMaTuku 5 1 JlyXOBHO-HPaBCTBEHHOE BOCIIUTAHUE,
Kllacca 3CTETUYECKOE BOCIIUTAHUE
2 | JenuMocTh HaTypaJbHBIX YHCENT 18 KonTponbnas padora Ne 1, TpynoBoe BoCIMTaHUE, 3CTETUYECKOE
Konrponsnas padora Ne 2 BOCITUTAaHHC
3 | OOGBIKHOBEHHBIE IPOOH 45 KonTponbnas padota Ne 3, JyXOBHO-HPABCTBEHHOE BOCIIUTAHUE,
KonTponbnas padota Ne 4, TPYAOBOE BOCIIMTAHHUC
KonTponbnas paborta Ne 5
4 | OTHOLIEHUS U IPONIOPLIUU 32 Kountponbnas pabora Ne 6, JlyXOBHO-HPaBCTBEHHOE BOCIIUTAHUE,
KoHTpombHast pa6ota Ne 7 3CTETUYECKOE BOCITUTAHHE
5 | PanmoHanbHble uncna U JEHCTBUS HAJL 76 Konrtponsnas pabora Ne 8, TpynoBoe BocniuTaHue, LEHHOCTH
HUMH KonTponbnas padota Ne 9, Hay4HOI'O ITO3HAHMS
Konrtponsnas padora Ne 10,
KonTponbhast pabora Nel 1
6 | I[ToBropenue u cucremaTuzanus 15 Kontponbnas padora Ne 12 TpynoBoe BoclIUTaHKE, LIEHHOCTH
y4eOHOro Marepuaia 3a Kypc 6 kiacca HAYYHOT'O TTO3HAHMS
HToro: 187 12
5 KVIACC
MATEMATHUKA

(ABtop: I'.B. Jlopodees, JL.I'. Ilerepcon, 5 yacoB B Heaemto, Bcero 175 yacoB)
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Ne Tema pazaeina KoimuecTBo KonTpoJsbHbie padoTsl, 4 OcHoOBHbIE HaNpaBICHUS
4acoB B BOCIIUTATEIbHON JESATENIbHOCTH
paboueii

nporpamme
1 [ToBTOpenue, 4 knacca 5 Kontponbnast pabora Nel TpynoBoe BociuTaHue, IEHHOCTH
HAy4YHOT'O ITO3HAHUs
2 MatemaTuueckuii S3bIK 30 Kontponbnas padora Ne2, TpyznoBoe BocnuTaHue, IEHHOCTH
Kontponsnas padora Ne3 Hay4HOI'O [TO3HAHUS
3 JlenuMocTh HaTypaJIbHBIX YHCEl 40 Konrtponsnas padora Ned TpynoBoe BocnuTaHue, HEHHOCTH
KonTponbnas padorta Ne5 Hay4HOI'O [TO3HAHUS
4 Hpobu 60 KonTponbras padorta Ne6 TpynoBoe BocIuTaHUE, [ICHHOCTH
KonTponbhas padota Ne7 Hay4HOI'O ITO3HAHUSA
Konrtponbnas padora Ne§
5 JlecsiTuunbie 1podu 33 Kontposnbnas pabora Ne9 TpynoBoe BocnuTaHWE, LEHHOCTH
HAy4YHOTO MO3HAHUS
6 Hrorosoe nosropeHue 7 Konrtponbnas padora NelO TpyznoBoe BocluTaHue, IEHHOCTH
(utorosas) Hay4HOI'O MMO3HAHUS
Hroro: 204 10
6 KJIACC
MATEMATHKA
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(Astop: I'.B. Jopodees, JL.I'. [Tlerepcon, 5,5 yacoB B Hezemto, Bcero 187 vacos)

Ne Tema pazaena KosimuecTBo KonTpoabHbie padoTsl, 4 OcHOBHbBIE HAIIPABIICHUS
yacoB B padoueii BOCIIUTATEIbHON
nporpamme JeATeNbHOCTH
IToBTOpenue Tem 5 knacca 6 Bxonnast koHTposbHAs paboTa Tpynosoe BOCIIUTaHHE,
LIEHHOCTH Hay4YHOT'0 IO3HAHUS
1 S3bIK U TOTHKA 22 Konrtponsnas padora Nel Tpynosoe BOCIIUTAHUE,
[IEHHOCTH HAYYHOTO MTO3HAHUS
2 Apudmernka 52 KonTponbnas padorta Ne2 TpynoBoe BocuTanue,
KontponbHast padora Ne3 IpaXkJJaHCKOE BOCIIUTAHUE,
Konrponbnas pabora Ned LIEHHOCTH Hay4YHOT'0 TO3HAHUS
KonTponbnas padota N
3 ParmonansHeie uncia 60 Kontponsnas padora Ne6 TpynoBoe BocniTanue,
KonTponbnas padorta Ne/ LIEHHOCTY HAYYHOT'O TIO3HAHUS
Kontponsnas padora Ne8
4 I'eomeTpus 35 Konrtponsnas padora Ne9 TpynoBoe BOCIIUTAHUE,
[IEHHOCTH HAYYHOTO TTO3HAHUS
5) Hrorosoe noBTopeHue 12 KonTponbnas padota NelO TpynoBoe BocniuTanue,
(uroroBas) [IEHHOCTH Hay4YHOT'0 MO3HAHUS
Hroro: 187 11
7 KJIACC
AJITEBPA
No Tema pasjena KonuyectBo KontponbHbie OcHOBHbBIE HaNpaBJIEHUS] BOCIUTATEIbHOM
4acoB paboThl, 4 JIeSITEIbHOCTH
1 BripaxkeHus1, TOXKJ1eCTBa, ypaBHEHUS 23 2 TpynoBoe BocnuTaHue, IEHHOCTH HAYYHOTO
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MO3HAHUS
9 DyHKIMHU 15 1 TpynoBoe BOCIUTaHHE, IPAKIAHCKOE
BOCIHTAHUE, IIEHHOCTH HAyYHOTO IMO3HAHUS
Crenens ¢ HaTypaJIbHBIM ITOKA3aTEIEM U €€ 15 1 JIyXOBHO-HPABCTBEHHOE BOCIIUTAHUE
3 CBOICTBa ,IpynoBoe BociuTaHue, ICHHOCTH Hay4HOTO
MO3HAHUS
4 MHorouseHsl. 17 1 TpynoBoe BocniuTanue, IEHHOCTH HAYYHOTO
MO3HAHUS
5 DopMyIIbl COKPAILICHHOTO YMHOXEHUS 19 2 TpynoBoe BocnuTanue, IEHHOCTH HAYYHOTO
MO3HAHUS
6 CucTtembl TUHEHHBIX YpaBHEHUN 21 1 TpynoBoe BocnuTaHue, IECHHOCTH HAYYHOTO
MO3HAHUS
7 IToBTOpEHuME 3a Kypc 7 Kiacca 9 1 TpynoBoe BocnuTaHue, IECHHOCTH HAYYHOTO
MO3HAHUS
NTOI'O no kypcey anaredpnl 7 Kjacca 119 9
I'EOMETPUSA
1 HauanbHbie reomMeTpruecKkue CBEACHUS 11 1 DcTteTnueckoe BocnuTanue, TpyaoBoe
BOCIIUTAHUE, IEGHHOCTU HAYYHOTO O3HAHUS
5 TpeyronbHUKH 20 1 TpynoBoe BocnuTaHue, IECHHOCTH HAYYHOTO
MO3HAHUS
3 [TapannenbHble npsMble 13 1 TpynoBoe BocUTaHKE, IEHHOCTH HAYYHOTO
MTO3HAHUS
4 COOTHOIIIEHHS MEXK]ly CTOPOHAMH U yriiaMu 20 2 TpynoBoe BocUTaHKE, IEHHOCTH HAYYHOTO
TPEYTOJILHIUKOB MTO3HAHUS
5 Ob6o0611aro1iee MOBTOpeHNE 6 1 TpynoBoe BocUTaHKE, IEHHOCTH HAYYHOTO
TTO3HAHUS
NTOTI'O no kypcy reomerpun 7 KJjiacca 68 6
HUTOI'O 7 kaace 204 16
8 KVIACC
AJITEBPA
1 ‘ BBoanoe noBropeHue 4 ‘ 1 ‘ TpynoBoe BocnuTaHue, ICHHOCTH HAYYHOTO
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TIO3HAHUS
2 TpynoBoe BocuTanue, HEHHOCTH HAYYHOTO
2 Anrebpanueckue 1poou. 24 PyA 1 v
TIO3HAHUS
1 TpynoBoe BocnuTanue, HEHHOCTH HAYYHOTO
3 ®ynxupst y=VX. CBOHCTBa KBaAPATHOTO KOPHSI 19 MTO3HAHUS
2 TpynoBoe BocniuTanue, IEHHOCTH HAYYHOTO
: =k/x. 17 ’
4 KBanpatuunas ¢yukiusa. Oynkmus Y=K/X O3HAMS
2 TpynoBoe BociuTanue, IEHHOCTH HAYYHOTO
5 KBanparHble ypaBHEHUS 22 pyA 1 yi
NIO3HAHUS
1 TpynoBoe BocnuTanue, IEHHOCTH HAYYHOTO
6 HepaBencrBa 16 pyA 1 yi
TIO3HAHUS
1 TpynoBoe BocniTanue, IEHHOCTH HAYYHOTO
7 O06o0maroiee MOBTOPEHUE 3 PYA a ¥
TIO3HAHUS
HUTOTI'O no kypcey ajaredpsl 8 kiacca: 102 10
IT'EOMETPUS
TpynoBoe BociTanue, IEHHOCTH HAYYHOTO
1 BBonHoe nmoBTOpeHue 2 pyA 1 i
MO3HAHUS
1 TpynoBoe BociTanue, IEHHOCTH HAYYHOTO
2 UeTblpexyroibHUKH 14 PyA 1 v
MO3HAHUS
1 TpynoBoe BocniTaHue, HEHHOCTH HAYYHOTO
3 [Tnomanu ¢uryp 13 pyA 1 yi
TIO3HAHUS
2 TpynoBoe BociuTaHue, HEHHOCTH HAYYHOTO
4 [TonoOHbIE TPEYTOIBHUKH 20 pyA 1 i
TIO3HAHUS
1 TpynoBoe BocniTaHue, HEHHOCTH HAYYHOTO
5) OKpy>XKHOCTb 17 pyA 1 yi
MTO3HAHUS
TpynoBoe BociuTanue, IEHHOCTH HAYYHOTO
6 O06o0m1aroree TOBTOPCHHE 4 PyA 1t y
MTO3HAHUS
HNTOTI'O no kypcy reomerpus 8 kjacca: 68 5
HUTOI'O 8 kaace 170 15
9 KJIACC
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AJITEBPA

I'paxxnanckoe BocnuTanue , TpynoBoe
1 BBoaHOE moBTOpEHUE 110 KypCy anreopsl ) P&t > DY
BOCIIUTaHKE, IIEHHOCTH HAYYHOr'0 IO3HAHUS
TpynoBoe BocnuTanue, HEHHOCTH HAYYHOTO
2 PanyonanbHbIE HEPABEHCTBA U UX CHCTEMBI 14 pyA ! v
IIO3HAHUS
. TpynoBoe BocuTanue, HEHHOCTH HAYYHOTO
3 CucreMbl ypaBHEHHI 14 pyA ! v
IIO3HAHUS
JlyXOBHO-HPaBCTBEHHOE BOCIIUTAHUE ,
4 Yucnosbie GyHKIMA 26 TpynoBoe BociuTanue, IEHHOCTH HAYYHOTO
NIO3HAHUS
5 Tporpecenn 15 TpynoBoe BocnuTanue, IEHHOCTH HAYYHOTO
HO3HAHUS
5 DneMeHThl KOMOMHATOPUKH, CTATUCTUKH U 13 TpynoBoe BocniTanue, IEHHOCTH HAYYHOTO
TEOPHH BEPOSTHOCTH. HO3HAHUS
TpynoBoe BocnuTanue, IEHHOCTH HAYYHOTO
7 O6o06m1aro1iee TOBTOPEHHE IO KypCy anredpbl 15 pyA > 1 yi
HO3HAHUS
HNTOTI'O no kypcey aiaredopsl 9 kiacca: 99
I'EOMETPHUSA
TpynoBoe BociTanue, IEHHOCTH HAYYHOTO
1 BBoaHOE MOBTOpEHME 110 KYpPCy FEOMETPUH 2 PyA ! i
NO3HAHUS
2 Bekrops! 12 TpynoBoe BocniTaHue, HEHHOCTH HAYYHOTO
TIO3HAHUS
TpynoBoe BociuTaHue, HEHHOCTH HAYYHOTO
3 MeTto1 KoOpAMHAT 10 pyA > I yi
TIO3HAHUS
OOTHOIIIEHUS] MEX/1y CTOPOHAMH U yIJIaMu JI0BOE BOCIIMTAaHUE, IEHHOCTH HAYYHOTO
C T ,
4 TpeyrojbHuKka. CKaJISIpHOE MPOU3BEICHUE 14 MO3HAHUS
BEKTOPOB
TpynoBoe BocniTaHue, IEHHOCTH HAYYHOTO
5 JlMHa OKPYKHOCTH M IIJIOLIAAb Kpyra 12 pyA ! i
NO3HAHUS
6 Tewkenns 9 TpynoBoe BocniTaHue, IEHHOCTH HAYYHOTO
NO3HAHUS
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0 DcTeTndyeckoe BOCIUTaHue, TpyaoBoe
8 HavanbHble cBeleHUS U3 CTEPEOMETPUHN 6
BOCIIUTAHHE, IICHHOCTU HAYYHOTO TIO3HAHWS
0 TpynoBoe BocniTanue, IEHHOCTH HAYYHOTO
9 00 akcroMax TUTAHUMETPUH 1 pyA ! i
TIO3HAHWS
10 O06o0maroree MOBTOPEHUE TI0 KypCy 5 1 TpynoBoe BocniuTanue, IEHHOCTH HAYYHOTO
TEOMETPHH TIO3HAHWS
HNUTOI'O no xkypcy reomerpuu 9 kiacca: 66 6
HUTOI'O 9 kaace 165 14

NoabkowhE

KanenaapHo — remaTnyeckoe njannpoBanue (B npuioxenuu 1)
KoHTpo/ibHO — H3MepuUTe/IbHbIE MATEPUAJIBI (B IPUJIOKEHUH 2)

MATEPUAJIBHO-TEXHUYECKOT'O OBECIIEYEHHUS OBPA3OBATEJIBHOM JIEATEJIBHOCTH

MarepuaibHO — TEXHHYECKOEe o0ecrneyeHue

Komnsrorep;

IIpoexTop;

OKpaH;

WHTepakTUBHAS JOCKA;

Pa3garounslil MmaTepuai;

KomniekTsl npe3eHTalMOHHBIX CIAaWI0B MO Kypey «MaTteMaTtukay;

HNHdpopmaninoHHbIe HHCTPYMEHTHI /ISl pa3BUTHS YMEHUN paOboThl ¢ MH(OpMaIHel, peACTaBIeHHON B pa3InyHbIX popMax, pOpMUPOBAHUIO

KOMMYHHUKATUBHOM KYJIbTYpPbl O0yUYaronXcs;

Karasnor s5eKTpoHHBIX 00pa30BaTeNbHBIX PECYPCOB, Pa3MEIICHHbBIX Ha (peepanbHbIX 00pa3oBaTeNbHBIX TOpTaaX, B TOM YUCIIE

JIEKTPOHHBIX YU4E€OHUKOB [0 MaTeMaTHKE, TUCTaHIIMOHHBIX KYpCOB, KOTOPbIE MOT'YT OBITh PEKOMEH/I0BAaHbI YUaIIUMCS JIIs

CaMOCTOSTEIIBHOTO U3YyUEHHUS.

CnHcok ucnosib3yemMon JUTepaTyphl:

MaremaThka: 5 kinacc: yyeOHUK JUIsl ydanmxcsi oOmeoOpa3oBaTenbHbIX yupexaenuit /.I'. Mep3msak, B.b. Tlononckuit, M.C. Sxup. — M.

:Benrana-I'pag, 2014.

MaremaTHka: 5 Kjacc: TUAaKTUYECKHE MaTepuajbl: MocoOHe I ydaluxcs oOueoOpazoBaTenbHbIX yupexnaeHuil / A.I. Mepamsak, B.b.
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13.
14.

15.

16.

17.
18.

19.

20.
21.

[Tononckuit, E.M. Pabunosuy, M.C. fkup. - M. :Benrtana-I'pad, 2014.
Marematuka: 5 xkinacc: meroaundeckoe nocodue / E.B. bynko, A.I'. Mep3ansk, B.b. [Tononckuii, M.C. Slkup. - M. :Benrana-I"pad, 2014.
Maremarnka: 6 Kiacc: y4eOHUK JIJIs ydanmxcs o0meodpazoBatenbHbix yupexaeanii / A.I'. Mep3msk, B.b. Tlononckuii, M.C. Sxup. — M.:

Benrana-I'pad, 2013-2014.

Marematuka: 6 Kjacc: AUIAKTHYECKHWE MaTepualibl: mocobue i ydammuxcs oOmeoOpa3oBaTenbHbIx opranmzanuid / A.I'. Mepsnsk, B.b.
[Tonmonckuit, E.M. Pabunosuu, M.C. SAxup. — M.: Benrtana-I'pad, 2014.

Marematuka: 6 kinacc: padouas terpaab Nel, No2, Ne3 / A.I'. Mepansk, B.b. [Tononckuit, M.C. SIkup. — M.: Benrana-I'pad, 2014.
Matemaruka: 6 knacc: meroanueckoe nocooue / A.I'. Mepansk, B.b. [Tononckuit, M.C. Sxup. — M.: Benrana-I'pad, 2014.

Vueonuk: I'.B. Jlopodees, JI.I'. Ilerepcon. Matematuka. Skinacc. Hactu 1,2 — M., «fOBenTan, 2013.

VYyeOnuk: I'.B. lopodees, JL.I'. [letepcon. Matemartuka. 6knacc. Yactu 1,2,3 — M., «tOBenTa», 2013.

. «lIIxoma 2000». MaremaTnka 5-6Kacc.
. Meronnueckue marepuainsl K yaeOnukam ['.B. lopodees, JL.I'. [lerepcon// CocraButens JLI'. Ilerepcon.- M.: YMI] «Illkoxa 2000», 2013.
. Anrebpa. 7 knacc. YueOHuk 6a30Bblid ypoBeHb: yueOnuk: /HO.H. Makapsiues, H.I'. Muntok, K.1. Hemkos, C.b. CyBopoBa; moji penakiiei

C.A. TenskoBckoro. Mocksa: «IIpocsemienuey, 2023;

Anre6pa. 8 kiacc. B 2 4. Y.1. YuyeOHuk 11 ydamuxcs o01eodpa3zoBaTesbHbIX yupexaenuit/ — A.I'. Mopakosud, - M.: Muemosuna, 2013 r.;
Anrebpa. 8 kinacce. B 2 u. Y.2. 3amaunuk A yyamuxcs ooueoOpa3oBaTenbHbIx yupexaenuit/ — A.I'. Mopakosuy, JI.A. Anexkcannposa, T.H.
Mumyctuna, E.E. Tynpunnckas, - M.: Maemo3uHa, 2013 r.

Anrebpa. 9 kmacc. B 2 u. U.1. Yyebnuk s yuyammxcs obmieoOpa3oBaTeiabHbix yupexaenuit/ — A.I'. Mopakosuy, [1.B.CemenoB - M.:
Muemosuna, 2013 r.

Anrebpa. 9 knace. B 2 u. Y.2. 3amaunuk A yyamuxcs o0meo0pasoBarenbHbIx yupexaenuil/ — A.I'. Mopakosuy, JI.A. Anekcannposa, T.H.
Mumyctuna, E.E. Tynpunnckas, [1.B. CemenoB - M.: Muemo3una, 2013 r.

Anrebpa. 7 kinacc: Mmeroauueckoe nocodue st yuutenst/ — A.I'. Mopakosuy - M.: Muemo3una, 2013 .;

Anrebpa. 7 kmacc. KoHTponbpHBIE paboThl i ydamuxcs o0meoOpa3oBaTenbHbIX opranuzanuil/ - JILA. AnekcaHapoBa, MOA. pen
A.I''MopakoBuua. — M.: Muemo3suna, 2013 t;

Anrebpa. 7 knmacc. CamocTosTeTbHbIe Pa0OTHI IS ydalmxcs 001eo0pa3oBaTeNbHbIX yupexkaeHuii: k yaeOHuky A.I'. Mopakosuua/ - JLA.
Anekcannposa, noa. pen A.I.Mopakosuua. — M.: Muemo3uHa, 2013 T;

Anrebpa. 8 kiacc: MeToguueckoe nocoodue ams yaurens/ — A.I'. Mopakosud - M.: Muemo3suHa, 2013 r.;

Anrebpa. 8 xmacc. KonTpompHBIE pPabOTHI sl ydamuxcs oOmeoOpa3oBaTtenbHbIX opranm3zanui/ - JILA. AnekcanapoBa, TMOI. pex
A.I''MopakoBuua. — M.: Muemo3suHna, 2014 t;
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22.

23.
24.

25.
26.
27.
28.
29.
30.
31.

32.
33.
34.
35.
36.

37.
38.

39.

Anrebpa. 8 kiacc. CamocTosTenbHbIE PA0OTHI IJIs ydaluxcsi o01eo0pa3oBaTeIbHbIX yUpexkaeHui: K yueOHuky A.I'. Mopakosuua/ - JILLA.
Anekcanaposa, noa. pea A.I'.Mopakosuua. — M.: Muemosuna, 2013 t;

Anrebpa. 8 kimacc. biiumonipoc/ - E.E Tynsunnckas — M.: Muemo3una, 2013 r.;

Anrebpa. 8 kmacc. Temarndeckue mMpoBEpOYHBIE paOOTHI B HOBOUM (opme s ydamuxcsi o0Ieo0pa3oBaTeNbHbIX yapexkaeHuit: / - JLA.
AunekcannipoBa, noj. pea A.I''Mopakosuya. — M.: MuemosuHna, 2012 r;

Anrebpa. 9 kiacc. Meroanueckoe mocobue mist yuutens/ — A.I'. Mopakosuy, [1.B.CemenoB - M.: Muemo3una, 2014 r.;

Aunrebpa. 9 kimacc. Kontposbabie pabotsl / - JI.A. Anekcanaposa, noa. pea A.I'.MopakoBuua. — M.: Maemo3uHa, 2016 T;

Anrebpa. 9 kiacc. CamocrositenbHbIe padoThl / - JILA. Anekcanaposa, of. pea A.I.Mopakosuya. — M.: Muemo3una, 2018 r;

Anre6pa. 9 knacc. biunonpoc/ - E.E Tynbuunckas — M.: Muemosuna, 2018 r.;

[Toypounsie pa3pabotku mo airedpe: 9 kimace/ Pypkun A.H. u np. — M.: BAKO, 2014 r.

Pabouue nporpammel. 'eomerpusi. Yuebnuk JI.C. Atanacsna.7-9 knaccsl./ aBT.-coct. B.® byty30B — M.: [IpocBemnienue, 2016 ©

['eometpus. 7-9 xmaccel: yue0. s obmieoopazoBarenbHbix Opranuzamnuii/ JI.C.AtanacsH, B.®. Byry3os, C.b. Kagomues, O.I". [To3nsik, 1. 1.
Oauna— M.: [Ipocsemenue, 2014

['eomerpus. Annaktruueckue Matepuainsl. 7 kinace/ b.I'. 3uB, B.M. Meiinep — M.: [Ipocsemenue, 2014

['eometpus. unaktuyeckue marepuainsl. 8 kinace/ b.I'. 3us, B.M. Meiinep — M.: [Ipocsemienue, 2014

['eomerpus. Junakrnueckue marepuaisl. 9 kinace/ b.I'. 3uB, B.M. Meiinep — M.: [Ipocsemienne, 2016

['eometpusa. CamocTosiTeNbHbIE M KOHTPOJIbHBIE pPa0OTHL. 7-9 Kiaccel: y4eb. mocoOue uisi 0oO0IIeo0pa3oBaTeNbHBIX OpraHU3aINi/
M.A . Nuenkckas — M.: TIpocemenue, 2017

N3yuenue reometpuu B 7,8,9 kiaccax: MeTol. pekomeHaanuu: kH. J{ng yunrens / JI.C. Aranacsas, B.®. byry3os, }0.A. 'nazkoB u ap. — M.:
[Ipoceemenne, 2014

I'eomerpus. [loypounsie miansl. 8 kinacc. / JI.A. Tanununa, T.JI. AdanacseBa — B:Yuutens, 2013

JunakTuyeckre mMarepuanbl U METOIUYECKHE PEKOMEHAIMU JUIsl YYUTeNsl 1o reomerpun: 8 kinacc: Kk yueOHuky JI.C. ArtaHacsHa u Jp.
«"eomerpus. 7-9 knacco». ®I'OC/ T.M. Mumenko — M.: Ok3ameHn, 2016 T

JunakTuueckre mMarepuainbl U METOAUYECKHE PEKOMEHAIMU JUIsl yuuTens mo reomeTpun: 9 kiacce: k yueOHuky JI.C. ATtanacsHa u Jap.
«"eomerpus. 7-9 knacce». ®I'OC/ T.M. Mumenko — M.: Ok3amen, 2017 r
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