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Pabouast nporpamma no maremaruke 11 kiacc.
HosicuuTeIbHAA 3aNIMCKA

5 g B Hegemro, Bcero 170 yacos.

HOACHUTEJBHASA 3AIINCKA
Pabouas nporpamma no npeamery «MaTtematrka» B 11 kiacce cocTtaBiieHa Ha OCHOBE:

o ®enepalibHOTO KOMIIOHEHTA TOCYIAPCTBEHHOTO CTAHIapTa OCHOBHOI'O OOIIEro U CpeiHero (M0JIHOTr0) 001Iero 00pa3zoBanus (MpuUKas
MO u H P® ot 05.03.2004r. Ne1089) ¢ u3meHeHusiMu, BHECEHHBIMU; TTpuka3zoM Muno6pHayku Poccun ot 23 utonst 2015 roga N 609;

e TPUMEPHON MporpamMMbl CpeaHEro (MOJHOT0) 00IIero 0opa3oBanus o MaTeMaTtuke: cOOpHUK «IIporpammel 1715 001IE00pa30BaATEIBLHBIX
ITKOJI, TUMHA3u#H, uieeB: Marematuka. 5-11 ki1.» / Coct. I'.M.Ky3nenosa, H.I'.Munntok. — 3-¢ uza., crepeorun. — M.: [Ipoda, 2002; 4-
eus3a. — 2004 r.;

e TPUMEPHOU MPOTPaMMBI MO ajaredpe 1 HauajgaM MaTeMaTHYECKOTO aHaIn3a U MaTepraliaM y4eOHO-MeTOAMYeCKoro KomIuiekTa ajst 10-
11 knaccoB (aBTopel C.M. Hukomnsckuit, u ap., cocraButens T.A.bypmuctpoBa — M.: «I[Ipocsemnienuey, 2009.), npumMepHOi TpOrpamMmbl
10 TEOMETPHUH U MaTepuaiam yueOHo-mMeroanueckoro komiuiekra aig 10-11 knaccos (aBropsl JI.C.Atanacss, B.®.byty3o0s, C.B.
Kagomues u np., cocraButens T.A.bypmuctpoBa — M.: «IIpocsemenue», 2010.)

Marematnyeckoe o0pa30BaHHE B CUCTEME OOIIETO CpeHEro 00pa30BaHMs 3aHMMAET OJITHO U3 BEIYIIMX MECT, UTO ONpeensieTcs 0e3yclIoBHON
MPaKTUYECKON 3HAYMMOCTBHIO MATEMATUKH, €€ BO3MOXKHOCTSIMH B Pa3BUTUU U (DOPMUPOBAHUY MBIIIICHUS YEJIOBEKA, €€ BKIAJOM B CO3/IaHHE
MPEICTABJICHUM O HAYYHBIX METOaX MO3HAHUS JIEUCTBUTEILHOCTH. MaTtemaTruieckoe 00pa3oBaHUE SBISETCS HEOTHEMIIEMON YacThIO
T'YMaHUTApHOTO 00pa30BaHMsI B IIMPOKOM MOHUMAaHUH 3TOTO CJIOBA, CYIIECTBEHHBIM 3JIeMeHTOM (popmupoBanus nuHocTH. [lIkonbpHOE
MaTeMaThuyeckoe 00pa3oBaHKe CIIOCOOCTBYET OBJIAJICHUIO YHUBEPCAIBHBIM MAaTEMAaTUYECKUM SI3bIKOM JIJIsI €CTECTBEHHO-HAYYHBIX MPEIMETOB,
OBJIAJICHUIO 3HAHUSAMU, HEOOXOAMMBIMHU JIJIsI CYIIIECTBOBAHUS B COBPEMEHHOM MHUPE, pa3BUBAET BOOOpaKEHUE, HHTYHIIUIO, (GOPMHUPYET HABBIKU
JIOTUYECKOTO U AITOPUTMUYECKOTO MBIIILJICHHUSI.

[Tpu n3ydyeHnn Kypca MaTeMaTHKH Ha 0a30BOM YPOBHE MPOIOKAIOTCS U TTOJIYYAIOT Pa3BUTHE COACPKATCIbHBIC TUHUH: «Anzeopay,
«@yukyuuy, « Ypasnenusn u Hepasencmea», «I eomempusny, «nemenmol KOMOUHAMOPUKU, MEOPUU 8EPOAMHOCT Ell, CHIAMUCMUKU U
Jlocukuy, BBogutcs muHus «Hauana mamemamuyueckozo anaiusay.

B pamkax yka3zaHHBIX COJIEpKATEIbHBIX JUHUN PELIAIOTCA CIEAYIOIIME 3a AU !



CHCTeMAaTH3alUsl CBEJICHUI O YMciaX; N3y4€HHE HOBBIX BUJ/I0B YHCIIOBBIX BBIPAXKEHUN U (POPMYJI; COBEPIIEHCTBOBAHUE ITPAKTUYECKUX
HABBIKOB M BHIYMCIUTEIBHON KYJIbTYphI, PACIIMPEHUE U COBEPIICHCTBOBAHKE aJreOpandyecKkoro ammapara, cOpMUPOBAHHOTO B
OCHOBHOM 1IKOJIE, U €TI0 IIPUMEHEHHUE K PELICHUI0 MATEMATUYECKUX U HEMATEMAaTUYECKUX 3a/1aY;

paclIMpeHue U CHCTeMATH3aUMA O0IIKX CBeICHUN 0 (PYHKIHUAX, MOMOJHEHUE KJIacca N3ydyaeMbIX (QYHKIUH, HIUTFOCTPAIUS IHUPOTHI
npUMeHEeHUs QYHKIUN AJIs OMMCAHUS U U3yUEHUs PeabHBIX 3aBUCUMOCTENH;

M3y4eHHe CBOMCTB IIPOCTPAHCTBEHHBIX TeJ, POPMUPOBAHUE YMCHUS IIPUMCHSTH TOJyUYCHHbBIC 3HAHUS JIJIS PEIICHUS MTPAKTHYSCKUX
3a/1ad4;

pa3sBUTHE HpeI[CTaBJIeHI/Iﬁ 0 BEPOATHOCTHO-CTATUCTHUICCKUX 3aKOHOMCPHOCTAX B OKPYIKArOIIEM MHUPC, COBCPIHICHCTBOBAHHC
HHTCIJICKTYAJIbHBIX U PCUYCBBIX YMGHI/Iﬁ IIyTCM 060I‘aHIeHI/I}I MAaTCMAaTUYCCKOI'O A3bIKA, PAa3BUTHUA JIOTHUCCKOI'O MBIIIJICHUA,

3JHAKOMCTBO C OCHOBHBIMH NACAMH U MCTOAAMHU MAaTCMAaTHYCCKOI'O aHaJInu3a.

N3ydenune mareMaTKu Ha 6a30BOM YPOBHE CpeIHETO (TIOJIHOT0) 00IIero 00pa3oBaHus HAMIPABICHO HA JOCTHKEHUE CIACAYIONIUX LeJIei:

(opMupoBaHue NpeACTaBICHUI O MAaTEMAaTUKE KaK YHUBEPCAJIbHOM SI3bIKE HAYKH, CPEICTBE MOJECIUPOBAHUS SBICHHUI U MPOLIECCOB, 00
U7esIX U METoJaX MaTeMaTHKU;

Pa3BUTHE JOTUYECKOTO MBIILICHHUS, TPOCTPAHCTBEHHOTO BOOOPaKEHUS, AITOPUTMUUECKON KYJIbTYpbl, KDUTUUHOCTH MBIIIJICHUS Ha
YpOBHE, HEOOXOAMMOM J1J1s1 OOYYEHHSI B BBICIIICH IITKOJIE IO COOTBETCTBYIOIIEH CIIEIIMATILHOCTH, B Oyayiel mpodecCuoHanIbHON
NEeSATETHHOCTH;

OBJIa/IeHHe MAaTEMaTUYECKUMU 3HAHUSMHU U YMEHUSIMU, HEOOXOAUMBIMU ISl U3YYEHUS IKOJbHBIX €CTECTBEHHO-HAYUHBIX JUCIUILINH,
JUTS IPOIOJHKEHUST 00pa30BaHUs U OCBOCHUS M30paHHOM CIIEMATFHOCTH HA COBPEMEHHOM YPOBHE;

BOCIIMTAHUE CPCACTBAMU MATCMATHUKHU KYJIBTYPbI JTUYHOCTHU: 3HAKOMCTBO C HCTOpHeﬁ pa3BUTHUA MAaTCMAaTHKH, 3BOJIIOHI/Ieﬁ
MaTEMAaTH4YCCKHUX HI[GIZ, ITIOHUMAaHHUEC€ 3HAYNMOCTH MAaTCMATHUKHU OJIA O6HI€CTB€HHOFO mporpecca.

B xone uzyuenust MaTeMaThKy Ha 0a30BOM YPOBHE CpeIHETO (MOJIHOT0) 00111eT0 00pa3oBaHus yJyaliuecs NpoaoJKalT OBJIaleHHe
Pa3HOOOPA3HBIMU CIIOCO0AMU AEATEJbHOCTH, IPUOOPETAKT U COBEPIIEHCTBYIOT OMBIT:

MOCTPOCHUS U UCCIIEAOBAHUS MATEMATUUYECKUX MOJAENEH JJIsl ONMCAHUA U PEIICHUS NPUKIIAIHBIX 3a7a4, 3a1a4 U3 CMEXHBIX JUCLUIIINH
Y peajbHOM KU3HH; IPOBEPKHU U OIIEHKH PE3yJIbTaTOB CBOEH PadOThI, COOTHECEHHS X C MOCTABJICHHOM 3a/1aueid, ¢ TUYHBIM )KU3HCHHBIM
OTIBITOM;

IIAHUPOBAHHA U OCYHICCTBIICHUA a.Hl"OpI/ITMI/I‘-IeCKOf/‘I ACATCIbHOCTH: BBIIIOJITHCHUA U CaMOCTOATCIIbHOI'O COCTABJICHUA aJITOPUTMHUUCCKHUX
HpeI[HI/IcaHI/Iﬁ u I/IHCTPYKHI/Iﬁ Ha MaTCMAaTHYCCKOM MATCPHUAJIC,; BBIIIOJHCHUA PACUCTOB IIPAKTUICCKOI'O XapaKTCpa, UCII0OJIb30BaHUA



MaTCMAaTHYCCKUX q)OpMy.H H CaMOCTOATCIBHOI'O COCTABJICHUA (bOpMy.TI Ha OCHOBC O606H_ICHI/I$[ YaCTHBIX CJIY4YacCB U PE3YyJIbTAaTOB
OKCIICPUMCHTA,

e CaMOCTOSITENIBHOM pabOThI ¢ UCTOYHUKAMU HH(GOpPMAIUH, aHaIN3a, 0000IICHNUS U CUCTEMAaTH3aI|H MTOJIy9eHHON HH(pOpMaInH,
MHTETPUPOBAHUS €€ B JIUUHBII OIIBIT;

o TPOBEACHUS AOKA3aTEIbHBIX PACCYKICHUH, JIOTHYECKOT0 000CHOBAHUS BBIBOJIOB, PA3IMUYCHUS IOKa3aHHBIX U HEOKa3aHHbIX
YTBEPKICHUM, apTyMEHTUPOBAHHBIX U IMOIIMOHAIBHO YOEIUTEIbHBIX CYKICHUM;

e CaAMOCTOSITCIBHOM U KOJIJICKTUBHOM ACATCIIbBHOCTH, BKIIFOYCHUS CBOUX PC3YJIbTATOB B PC3YyJIbTATHI pa6OTBI I'pyInibl, COOTHECCHUEC CBOCTO
MHCHHA C MHCHUCM JIPYIHX YHACTHHUKOB y‘I€6HOFO KOJIUJICKTHBA U MHCHUCM aBTOPUTCTHBIX HCTOYHHUKOB.

MecTo yuyeOHOro npeamera B y4eOHOM ILIaHe

CornacHo denepanbHOMy 0a3UCHOMY y4eOHOMY IIaHy /I 00pa3oBaTeNbHBIX YupexkaeHui Poccuiickoit denepanuu Ha U3ydeHUE
MaTeMaTUKH Ha CTYNEHU cpeaHero (IoJIHOro) odiero oopazoBanusi OTBOAUTCS He MeHee 280 yacoB U3 pacuera 4 yaca B HEJEINIO.

Ha n3yuenune maremaruku B 11 kiracce orBoaurest 140 yacoB u3 pacyera 4 yaca B HEJENIO, U3 MIKOJIBHOTO KOMIIOHEHTA BBIJICIIEH elle | Jac,
Bcero 5 yacoB B Henento uinu 170 yacoB B ron. M3 HUX Ha Kypc anreOphl U Hayaia MaTeMaTHYeCKOro aHalln3a BhIJIETsAeTCs 3 yaca B HEJENIIO
i 102 yaca B rojl, M Ha Kypc TeOMeTpuu 2 yaca B HeJento win 68 yacoB B roj. KoHTposbHbIX padot 13, u3 Hux no anredpe — 7, 1o
Tr€OMETPUU — 5, UTOroBasi KOHTpoJibHasA padorta — 1. [IpomexxkyTouHas arrectaluus MPoBOAUTCA B JOpME BBICTABIEHUS TOJOBOM OTMETKH.

Ypoeenv uzyuenus — 6a3oBublii.

OmauuumensbHovix 0codenHocmen padboyeit IpPorpaMmMbl MO CPaBHEHUIO ¢ TPUMEPHON TPOTrPAMMOI 10 aJredpe HeT.

OmauuumenvHbvix 0codeHHocmel padboyeil MporpaMmsl IO CPAaBHEHUIO C IPUMEPHOM MPOrpaMMON 10 TEOMETPHUH HET.

OCHOBHOE COIEP KXAHHUE
AJI'EBPA

IIpeoOpa3oBanus NpocTeHIINX BbIPAKEHU I, BKIIIOYAIOLIUX apU(PMETHUECKHUE OTIEpalliH, a TAKXKE ONEepaliio BO3BEACHUS B CTENIEHb U
OTepalunIo JIOTapuMUPOBAHUS.

OYHKIIUAN

Oynkiuu. O6macTh onpeneneHuss 1 MHOKeCcTBO 3HaueHui. ['paduk dynkmun. [Toctpoenue rpagukoB QyHKIMI, 3aJaHHBIX PA3TMIYHBIMU
criocobamu. CBoiicTBa PyHKITUI: MOHOTOHHOCTh, YeTHOCTh M HEUETHOCTh, IEPUOANIHOCTD, OTPAHUYCHHOCTD. [I[poMexXyTKH BO3pacTaHus U



yObIBaHMsI, HAUOOJIbIlIEE U HAUMEHbIIIEE 3HAUYEHHUS, TOUKH SKCTpeMyMa (JIOKaIbHOIO MaKCUMyMa U MUHUMYyMa). ['paduueckas nntepnperanus.
[Tpumeps! QyHKIIMOHATBHBIX 3aBUCUMOCTEN B peaJIbHBIX MPOIECCaxX U SIBJICHUSIX.

Oo6parnas @yukius. O6macth onpenesneHus U 00JacTh 3HaUeHU 00paTHO GyHKIUU. ['paduk oOpaTHON QYyHKIIHUH.
BepTukanbHble M TOPU30HTANIBHBIE ACUMIITOTHI TpaduKkoB. ['paduku ApoOHO-THHEHHBIX (QYHKITHI.

[IpeoOpazoBanust rpadMKOB: MapauIeIbHbBIN IEPEHOC, CAMMETPHS OTHOCUTEIHHO OCEH KOOPIUHAT M CHMMETPHS OTHOCUTEIHLHO Hadasa
KOOPJIMHAT, CAMMETPHSI OTHOCUTENIBHO MPSIMOH Y = X, paCTSXKEHUE U CKATUE BIOJIb OCEH KOOpAUHAT.

HAYAJIIA MATEMATHYECKOI'O AHAJIM3A

[TonsTHE O Mpezene nocnenoBareapHOCTH. CyIEecTBOBaHUE MPEAEIIa MOHOTOHHOM OrpaHUYEHHON MTOCIIEN0BATENBHOCTH. JUIMHA OKPYKHOCTH
Y IUIOIIAb Kpyra Kak IpeJenbl I0CIe10BaTEIbHOCTEM.

[IonsTue o HCIIPCPBIBHOCTH (bYHKI_[I/II/I

[loHsiTHE O MPOU3BOJHON PYHKIMU, PU3HUECKUI U T€OMETPUUECKHUI CMBICT IPOU3BOIHOM. Y paBHEHUE KacaTelbHOU K rpaduKy (PyHKIIUH.
[Tpou3BogHBIE CyMMBI, pa3HOCTH, IPOU3BEACHHUS, YACTHOTO. [[pOM3BOAHBIE OCHOBHBIX 3JIEMEHTAPHBIX (YHKIMM. [IpMeHenne nponu3BoJHON K
uccienoBannio GyHKIUN U noctpoeHuto rpaduxoB. [Ipon3BoaHbie 00paTHOW PYHKIUKU U KOMITO3UIIMU JAaHHOW (YHKIIMU C JIMHEHHOM.

[TonsaTue 00 onpeeieHHOM MHTErpalie Kak IIoaan KpuBoJauHeHou Tpaneiuu. [lepsoodpaznas. ®opmyna Hetotona-JleiiOnuiia.

[Ipumepsl UCTIONB30BAaHUS TPOU3BOAHON JJIsl HAXOXKACHHS HAMIIYYILEro pENICHUS] B TPUKJIAAHBIX, B TOM YUCJIE COLUMATbHO-DKOHOMHUYECKHX,
3anavax. HaxoxxzneHue ckopocTH Ji1sl mpouecca, 3alanHoro ¢Gopmysoi uinu rpadukxom. IIpuMepsl npuMeHeHUs: HHTErpaia B U3HKE U
reomeTpuu. Bropas npousBoaHas u ee (GU3NISCKUI CMBICIT.

YPABHEHUS U HEPABEHCTBA
Pemenne uppanimoHanbHbIX YpaBHEHUM.
PaBHOCUIIBHOCTH YpaBHEHUM, HEPABEHCTB, CUCTEM.

Hcnonp3oBanne CBOMCTB U TpauKoB (GYHKIIHIA MPU PEIICHUH YpaBHEHUHN 1 HEpaBeHCTB. MeTon nuTepBaioB. M300paxenue Ha KOOPAUHATHOM
IJIOCKOCTH MHOKECTBA PEIICHUI YPABHEHHUI U HEPABEHCTB C JBYMS IEPEMEHHBIMU U UX CHUCTEM.

[IpuMeHeHrne MaTeMaTHYeCKUX METOJIOB JUIsl pELIEHUS COIEPKATENbHBIX 3a]1a4 U3 PAa3IMYHbIX 00J1acTel HAyKu U pakTuku. MHTeprpeTaius
pe3yJbpTara, y4eT peaIbHbIX OTPaHUYCHUM.



3JEMEHTHI KOMBUHATOPUKH, CTATUCTHKH Y TEOPUU BEPOSATHOCTEM
TabnuuHoe u rpaduyeckoe npeacTaBieHue JaHHBIX. YUCIOBbIE XapaKTEPUCTUKU PSIIOB JJAHHBIX.
I'EOMETPUA
IIpsimble u II0CKOCTH B mpocTpaHcTBe. [lapannensHoe nmpoekTupoBanue. M300pakeHne mpoCcTpaHCTBEHHBIX (DUTYD.

Tesa u noBepxHoctu Bpamenus. Lunuuap u konyc. YceueHnsiit koHyc. OCHOBaHUE, BBHICOTa, OOKOBAasi IOBEPXHOCTH, 0Opasytoras,
pa3BepTKa. OceBble CEUECHUS U CEUEHUS, TapalIeIbHbIE OCHOBAHMUIO.

Hlap u cdepa, ux ceueHus, kKacareabHas IIIOCKOCTD K cepe.
O0bembl Tes1 ¥ IUIOIIAAN UX MOBepXHOCTH. [loHATHE 00 00BEMe Tena. OTHOIIEHHE 00BEMOB MTO00OHBIX TE.

®opmyniel 00beMa Kyda, MPSIMOYTOJIbHOTO Napajuiesienuneaa, Npu3Msbl, uinHApa. Dopmyiibl 00bemMa mupaMuibl U Konyca. @opmysibl o0beMa
mapa v riomaau chepol.

Koopannatbl u BekTOpbI. /[ekapTOBBI KOOPAUHATHI B TpocTpaHcTBE. DopMyIia pacCTOSHUS MEXKIY IBYMS TOUKaMu. YpaBHEHHUE chepbl U
m1ockocTi. PopMyna pacCTOSTHUSA OT TOUKHU J0 MIIOCKOCTH.

VYron MCIKOY BCKTOpaMH. KOOpIII/IHaTLI BCKTOpa. CKaJ'ISIpHOG IIPOU3BCACHUC BCKTOPOB.

TPEBOBAHIA K YPOBHIO ITOATI'OTOBKHM BbIITY CKHHKOB
B pesynomame usyuenus mamemamuku Ha 0A3060M ypOGHe YUEHUK O0NIHCEH

3HATH/TIOHUMATH

e 3HAYCHHE MATEMAaTHUYECKOM HAaYKH IJIA PCIICHUA 3a1a4, BOGHHUKAIO IMUX B TCOPHUH U IIPAKTHUKCS; ITUPOTY U B TO JKC BPCMA
OTPaHUYCHHOCTL IPUMCHCHHA MATCMATHUYCCKHUX MECTOAOB K aHAJIIN3Y WU UCCIICJOBAHUTIO ITPOLUCCCOB U SIBJICHUM B MpHupoJac u 06H.I€CTB€;

e 3HAYCHHE MPAKTHKU U BOMPOCOB, BOZHUKAIOIIUX B CAMOW MaTeMaTHUKe i (POPMUPOBAHHMS M PA3BUTHSI MATEMAaTUUECKON HAYKHU;
HCTOPHUIO PA3BUTUS MTOHATHUS YACIA, CO3JaHHUSI MATEMAaTUUYECKOTO aHAJIN3a, BOSHUKHOBEHHUS U PA3BUTHUSI TEOMETPUH;

e HJACH PACIHUPCHUS YHUCIOBBIX MHOKXCCTB KaK crnocoba MMOCTPOCHUA HOBOT'O MATCMATHUYICCKOI'O arrapara Ajisd pCICHU IIPAKTUYCCKUX
3aJ1a4 1 BHYTPCHHHUX 3a/1a4 MaTCMATUKH,

o 3HAuYEHHUE HUJIEH, METOAOB U PE3YyJIbTATOB AIreOpbl 1 MAaTEMAaTHUYECKOTO aHAIM3a JIJIsl IOCTPOEHUS MOJIEJIel pealbHbIX MPOLECCOB U
CUTYaLlUH;



¢ BO3MOXHOCTH I'COMCTPHUUICCKOI'O AA3bIKA KaK CPCACTBA OITMCAHUA CBOMCTB pCallbHbIX MPCAMCTOB U UX B3AMMHOI'O PACIIOJIOKCHUA,

e YHUBEpCAJbHBIN XapakTep 3aKOHOB JIOTMKA MaTEMATHYECKUX PACCYKIEHUM, UX IPUMEHUMOCTh BO BCEX 00JIACTAX YEIOBEUYECKOU
NEATEIIBHOCTH;

o paznuuue TpeOOBAHUMU, IPABABISEMBIX K 10Ka3aTEIbCTBAM B MAaTEMATHUKE, ECTECTBEHHBIX, COLTMAIbHO-3KOHOMUYECKUX U TYMaHUTAPHBIX
HayKax, Ha IPAKTHUKE;

e POJIb aAKCMOMATHUKU B MATCMATUKC, BOBMOKHOCTD ITOCTPOCHHA MATCMATHYCCKHUX Teopnﬁ Ha aKCUOMATHYECKOM OCHOB€, 3HA4YCHUC
AKCUOMATHUKU HJISL APYTUX o0OnacTteli 3HaHUSA U IJIAA IIPAKTUKH,

e BEPOSTHOCTHBIN XapaKTep pa3IUYHBIX MPOIIECCOB OKPYKAIOIIETO MUPA.
Auareopa
YMeTh

 BBINOJHATH apUPMETHUECKUE ACHCTBUSA, COUETas YCTHbIE U MMCbMEHHbIE TPUEMBI, TPUMEHEHUE BBIYMCIUTEIbHBIX YCTPOHUCTB; HAXOAUTh
3HaYEHUs] KOPHS HaTYPaJIbHOM CTENEHH, CTEIIEHU C pallMOHATIBHBIM [TOKa3aTeneM, jJorapudma, UCIoab3ys IpyU HEOOXOAUMOCTH
BBIYMCIIMTEIIbHBIE YCTPOUCTBA; MTOIb30BATHCS OLEHKON U MPUKUIKOW IPH MPAKTUYECKUX PACUETaX;

e TPOBOJUTH MO U3BECTHBHIM (DOpMyJIaM U TIpaBUiIaM peoOpa3oBaHusl OYKBEHHBIX BHIPAKEHUH, BKIIOUAIOIINX CTETICHH, PAIUKaIIbI,
norapudMbl U1 TPUTOHOMETPUYECKUE (DYHKIINH;

e BbBIYHMCJIATH 3HAYCHHN YU CJIOBBIX 1 6YKBGHHBIX BI)Ipa)KeHI/II?I, OCYHICCTBIIAA HGO6XOI[I/IMI>IG IIOoACTAaHOBKH U Hp606paBOBaHI/I${;
HCIIOJIB30BaThH HpHOﬁpeTeHHble SHAHUSI U YMCHUSA B HpaKTquCKOﬁ HACATCJIBHOCTH A HOBCCI[HeBHOﬁ KU3HU 1T

¢ TMPAKTHYECKHUX PacyeToB 1o (popmysam, BKItouas (popMylibl, COAEpKAIIME CTENEHU, PAIUKAIIbI, TOTapu(Mbl U TPUTOHOMETPUYECKUE
(GyHKIIUH, UCTIONIB3YS TPU HEOOXOIMMOCTH CIIPaBOYHbIE MAaTEpUajIbl U MPOCTEHUIINE BRIYMCIUTEIbHbIE YCTPONUCTBA.

DYyHKIUHN U TPAPUKHU

yMeTh
e ONpENeNATh 3HaUeHHE (PYHKITUH 110 3HAUCHUIO apTyMEHTa MPHU PA3IUYHBIX CIIOC00ax 3a/1aHus PyHKITUY;
e CTpPOUTH rpadKu U3yUYEeHHBIX (PYHKITUI;

e ONUCHIBATH N0 TPadUKy U 8 NpOCMeuwux ciy4asax no ¢oopmyie OBEICHUE U CBOMCTBA (DYHKIINI, HAXOAUTH 1O TpaduKy GyHKIIUN
HanOOJIBIITNE U HAMMEHBIITNE 3HAYCHUS;



e pemaTh YpaBHEHHUS, MPOCTEHUIIIE CUCTEMbI YPaBHEHUMN, UCTIONIB3YS C8OUCMBA GyHKYull N X TpadUKOB;
HCIO0JIb30BAaTh NPHUOOPETEeHHbIE 3HAHUS U YMEHUS B IPAKTHYECKOH JeAITeJIbHOCTH M NOBCEIHECBHOM KU3HH IS

e OIMCAHUSA C TTIOMOIIBIO PYHKITUN PA3IUIHBIX 3aBUCUMOCTEHN, IPEICTABIICHUS UX TpadUueCKu, MHTEPIPETANHA TPAPUKOB.
Hauana MmaTeMaTH4eCKOr0 aHAJIHU3a
YMeTh

¢ BBIYUCIATH IPOU3BOJIHBIE U MIEPBOOOPA3HBIC AIIEMEHTAPHBIX (PYHKIIUN, TPUMEHSISI IPABUIIa BBIYUCICHUS IPOU3BOIHBIX U
MepBOOOPA3HBIX, UCHOJIb3Ys CIPABOYHBIE MaTEPHUATIbI;

e HCCJICOOBAThH B HpOCTCﬁMHX cly4daiax (1)YHKI_II/II/I Ha MOHOTOHHOCTb, HAXOAUTb HauOOJIBIIINE U HANMEHBIIINE 3HAUYCHHUS CI)YHKI_[I/II\/’I, CTPOUTDH
I‘pa(bI/IKI/I MHOI'OYJICHOB U HpOCTGﬁIHHX paduOHAJIBHBIX Q)YHKHI/II\;I C UCIIOJIB30BAHHCM allllapaTa MaTCMATUYCCKOI'O aHAJIN3a,

o pemaTh 337a4M C IPUMEHEHUEM YpaBHEHUS KacaTelIbHON K rpaduKy GyHKINU;
e BBIYUCIATH B IPOCTEUIINX CIydasX IJIOAIU C UCIIOJIb30BAHUEM ITEPBOOOPA3HON;
HCIO0JIb30BAaTh MPHOOPETEHHbIC 3HAHUSA U YMEHUS B IPAKTHYECKOM AeATeJTbHOCTH U MOBCEHEBHOM KM3HHU IS

e PCHICHMA IMPHUKIIAAHBIX 3aaa4, B TOM YUCJIC COONNAIbHO-O3KOHOMHUYCCKUX U (1)I/I3I/I‘IeCKI/IX, Ha HanOOJIBIIINE U HANMEHBIIINE 3HA4YCHUA, HA
HaXO0XACHHNC CKOPOCTU U YCKOPCHHU:.

YpaBHeHMs U HEPABEHCTBA
yMeTh

e peuaTh palMOHaJIbHBIC, TOKA3ATENbHBIE U JIOTAPU(PMUUYECKUE YPABHEHUS U HEPABEHCTBA, MPOCTEHIIINE UpPAIMOHAIBHbBIE U
TPUTOHOMETPUUECKHUE YPABHEHUS, UX CUCTEMBIL;

e pEmaTh TEKCTOBBIE 33/1a4M C IIOMOIIBIO COCTABJIEHHS YPABHEHUN U HEPABEHCTB, HHTEPIIPETUPYS PE3YJIbTAT C YYETOM OTPAaHUYECHUN HA
YCJIOBUS 3a/1a4H;

¢ HCIOJIb30BATh AJIs MPUOIMKEHHOTO PEIICHNs YPaBHEHUN U HEPABEHCTB Ipa)yecKuil MeTO;
o n300paxaTh HA KOOPAMHATHOM MJIOCKOCTH MHOKECTBA PEUICHUI MPOCTEHIINX YPAaBHEHUN U UX CUCTEM;
e peuaTh ypaBHEHHUSI, HEPABEHCTBA, CUCTEMbI C MPUMEHEHHEM rpadUyeCcKUX MpeICTaBICHU, CBOMCTB (DYHKIIH, MPOU3BOIHOM;

HCITI0JB30BaAThH HpHOﬁpeTeHHLIe 3HAHUA H YMCHHUSA B HpaKTI/I‘IeCKOﬁ JeSITeJIbHOCTH U MMOBCETHEBHOM sKU3HHU JIJIS:



¢ TIOCTPOEHHUS U UCCIEAOBAHMS MPOCTEUIINX MAaTEMATHYECKUX MOJIEIIEH.
DJIeMeHTbl KOMOMHATOPUKH, CTATUCTUKH H TEOPUM BEPOSITHOCTEH
yMeThb
¢ pelaTh IpocTeiine KOMOMHATOPHBIE 3a/1a4l METOI0OM Mepedopa, a TAaKKe C UCIIOJIb30BAHUEM U3BECTHBIX (HOPMYIT;
¢ BBIYHCIATH B IPOCTEUIINX CIy4asX BEPOSITHOCTH COOBITHI HA OCHOBE MOJICYETA YUCIIA UCXO/I0B;
HCIO0JIb30BAaTh MPUOOPETEHHbIE 3HAHUS U YMEHHUS B IPAKTHYECKOM AeTeJIbHOCTH U MOBCEHEBHOM JKM3HU IS
o aHaIM3a peaJbHBIX YUCIOBBIX JAHHBIX, IPEICTABICHHBIX B BUJE AUAarpaMM, TpaduKoB;
o aHanM3a MHPOPMAIMK CTATUCTUUECKOTO XapaKTepa.
IF'EOMETPUS
yMeTh

e pAacIO3HaBaTh HA YEPTEIKAX M MOJCIIAX MPOCTPAHCTBCHHBIE ()OPMBI; COOTHOCHTH TPEXMEPHBIC OOBEKTHI C UX OMHCAHUSIMH,
1300paKECHHUSIMU;

e OMNWCHIBATh B3AMMHOE PACIIOJIOKEHUE TIPSMBIX U TUIOCKOCTEH B MMPOCTPAHCTBE, apTyMEHTHPOBATH CBOU CYXKICHHS 00 3TOM
PAacIoJIOKEHUH;

e AHAJIM3UPOBATH B MPOCTEUIINX CIyyasX B3aUMHOE PACIIONIOKEHHE 0OBbEKTOB B IPOCTPAHCTBE;
o H1300pa)kaTh OCHOBHBIE MHOTOTPAHHUKH U KPYTJIbIE TEJIa; BBIMOIHATH YUEPTEKU 10 YCIOBUSAM 3a7ay;
e CTPOUTH MPOCTEMIINE CeUeHUs Ky0a, MPU3MbI, MUPAMU/IBI;

e pemaTh IUITAHUMETPUIECKUE U TTPOCTEUIIINE CTEPEOMETPUICCKUE 3a/1a4l Ha HAXO0XJICHHE T€OMETPUUSCKUX BEJTMYUH (JIJTUH, YTJIOB,
IJI0IIaeH, 00BEMOB);

e HCIOJIB30BATh IPH PEIICHUH CTEPEOMETPHUCCKUX 3a/1a4 IJITaHUMETPHIECKHE (PAKTHI M METO/IbI;
e TIPOBOJUTH JIOKA3ATEIbHBIE PACCYKIACHHS B XOE€ PEUICHUS 3a/1a4;
HCMO0JIb30BATh NPUOOPETEHHbIE 3HAHUS U YMEHUS B IPAKTHYECKOM eITeJIbHOCTH M NMOBCETHEBHOM KU3HH J1JISI:

e HCCIEIOBaHUS (MOICTUPOBAHMS) HECIOKHBIX MPAKTHUYECKUX CUTYaIlui HAa OCHOBE M3YUYEHHBIX (DOPMYJT U CBOMCTB (Uryp;



e BBIYHCIICHUS OOBEMOB U HJIOHIaIleﬁ HOBCpXHOCTei’I IMPOCTPAHCTBCHHBIX TCJI IIPHU PCHICHUU MMPAKTHUYCCKUX 3a7a4, UCIIOJb3YA IIPpU
H€06XOI[I/IMOCTI/I CIIpaBOYHHUKHU U BBIYUCIIMTCIIBHBIC YCTPOﬁCTBa.

Ouemca YCTHBIX OTBETOB YYAIIHUXCH 110 MATEMATHKE.
Ot1Ber OI[EHUBAETCH OTMETKOM «5», CCJIM YUCHHUK!

IIOJIHO PACKPBLI COJEpKaHUE MaTepruaia B 00beMe, MPeayCMOTPEH HOM IPOrpaMMOi U y4eOHHUKOM,

H3JI0OKWJI MaTCPUAJI I'PAMOTHBIM SA3BIKOM B onpez[eﬂeHHoﬁ JIOTUYECKOM MMoCJICaA0BATCIIbHOCTH, TOYHO MCIIOJIB3YA MAaTCMATHUYCCKYIO
TCPMUHOJIOTHUIO U CUMBOJIUKY,

MPaBUJILHO BBIIOJIHWI PUCYHKH, YEPTEXKH, TpaMKH, COMYTCTBYIOUIUE OTBETY;

IIOKa3alJl YMCHHUC NIIIOCTPHUPOBATE TCOPCTHUYCCKUC ITOJIOKCHUSA KOHKPCTHBIMU IIpUMCPaMU, IIPUMCHATH UX B HOBOU CUTyalluu IIpH
BBITIOJTHCHHUHU IIPAKTHYCCKOI'O 3a1aHUA;

IPOJEMOHCTPUPOBAJ YCBOCHUE PAHEE U3YUYEHHBIX COIYTCTBYIOIIKMX BOIIPOCOB, CPOPMUPOBAHHOCTD U YCTOMUYHUBOCTD UCIIOJIB3YEMBIX IPU
OTpabOTKE YMEHHI U HaBBIKOB;

OTBEYAaJI CAMOCTOSATEIBLHO 0€e3 HaBOAIIUX BOIIPOCOB YUUTCIIA. Bo3moxHBI OJHa - IBC HCTOYHOCTH IIPU OCBCIICHUH BTOPOCTCIICHHLIX BOIIPOCOB
HJIM B BBIKJIaJKaX, KOTOPBIC YUYCHHUK JICTKO UCITPABUII IO 3aMCUYAHUIO YUUTCIIA.

Bo3moxHBI OJHa-ABC HCTOYHOCTHU ITPH OCBCHICHHWHN BTOPOCTCIICHHBIX BOIIPOCOB HJIM B BBIKJIAJAKAX, KOTOPBIC YYCHHUK JICTKO UCITPABUII 110
3aMCYAHUIO YUUTCIIA.

OTBeT olleHMBAaETCSI 0TMETKOM «4», €Cli OH YJIOBJIETBOPSAET B OCHOBHOM TPEOOBAHUSM Ha OIICHKY «5», HO TIPU TOM UMEET OJIUH U3
HEJIOCTAaTKOB:

B U3JIOKCHHU JOITYIICHBI HeOOJIbIIINE Hp06CHBI, HC MCKAa3MBIINC MATCMATHYCCKOC COACPIKAHUC OTBCTA,
AOIMMYIICHBI OAWH — ABA HEA0UYCTA IIPHU OCBCIICHUKW OCHOBHOI'O COACPKAaHUA OTBETA, UCIIPABIICHHBIC 110 3aMCYAHUIO YUHUTCIIA,

JOMyIIeHBI OMIKOKa Wi 0oJiee IBYX HEJOUYETOB MTPU OCBEIICHUH BTOPOCTENEHHBIX BOMPOCOB WM B BBIKJIAJIKaX, JIETKO UCIIPABIECHHBIE 110
3aMEYAHUIO YUUTEIS.



OtmeTKka «3» cTaBUTCS B CICaAyromux ciy4daiax:

HETIOJTHO WJIM HEMOCJIEIOBATEILHO PACKPBITO COAEPKAHUE MaTepuasa, HO MOKa3aHo 00Iiee NOHMMaHKUE BOIPOCca U MPOAEMOHCTPUPOBAHBI
YMEHUS, JOCTATOYHBIC IS TaJbHEHIIIETO YCBOCHHSI IPOTPAMMHOT0 MaTepuaia (onpeneneHubie « TpeOoBaHUSIMHI K MAaTEMATHIECKOM
MOATOTOBKE yUaIIUXCS»);

HMCIIUCD 3aTPYAHCHUSA UIIA OOITYIICHBI OIIMOKY B OIIpCACICHNU HOHHTHﬁ, HCII0JIb30BAHUM MaTEMaTUYECKON TCPMHUHOJIOTHUH, YCPTCIKAX, BbI
KiIaAKaX, UCITPABJICHHBIC ITOCJIC HCCKOJIBKUX HABOIAIUX BOIIPOCOB YUUTCIIA,

YUYCHUK HC CIIPpAaBUJICA C IPUMCHCHUCM TCOPHH B HOBOH CUTyalluH IIPU BBIIIOJHCHHUH ITPAKTUYICCKOI'O 3aJaHNA, HO BBIITOJTHUII 3alaHUA
00513aTeILHOTO YPOBHA CIIOKHOCTH I10 ,Z[aHHOﬁ TEMC,

MIPU 3HAHUU TEOPETUUECKOr0 MaTepuasa BhISIBICHA HEIOCTaTOYHasl CPOPMUPOBAHHOCTH OCHOBHBIX YMEHHI U HABBIKOB.
OTMeTKa «2)» CTaBUTCA B CIEAYIOMINX CIIyYasiX:

HE PACKPBITO OCHOBHOE COJIepKaHUE YUEOHOro MaTepurarna;

0OHapy’K€HO HE3HAHHWE WJIM HEMOHMMAaHUE YYEHUKOM OoJIbllIel WK HanOojee BAXKHOW YaCcTH y4eOHOTO MaTepHaa;

JIOTTYIIIEHBI OIIMOKHU B OTIPEIETICHUH TMOHATUM, TTPU UCIIOIB30BAHUH MaTEeMAaTHUYE€CKOM TEPMUHOJIOTHH, B PUCYHKAX, UepTekKaxX WU rpadukax, B
BBIKJIJIKaX, KOTOPBIE HE UCIPABJICHBI I1OCIIE HECKOJIBKUX HABOIAIINUX BOIPOCOB YUUTEIS.

OuneHka MUCbMEHHBIX KOHTPOJIBHBIX PA00T y4aluXxcs M0 MaTeMaTHuKe
OTMeTKa «5» CTaBUTCSH, SCIIU:

paboTa BBITIOJIHEHA TIOJIHOCTHIO;

B JIOTMYECKUX PACCYKICHUSIX U OOOCHOBAHUH PEIICHUS HET MPOOEIIOB U OLITHNOOK;

B PCIICHUHU HET MaTeMaTHYECKHUX OITMOOK (BO3MOXKHA OJTHA HETOYHOCTD, OMMCKA, HE SBIIAIOIIASACS CIEACTBUEM HE3HAHUS WM HETTOHUMAaHHUS
y4eOHOro Marepuana).

OTtMmeTKa «4» CTaBUTCS, €CIIN:

paboTa BBIIOJIHEHA TTOJTHOCTHIO0, HO 0OOCHOBAHMSI 1IArOB PELIEHUS] HEIOCTATOUHBI (€CIM YMEHHE OOOCHOBBIBATh PACCYXACHUS HE SBISIIOCH
creuaIbHbIM 00OBEKTOM MPOBEPKH);



JOIyIll€HAa OJIHA OLIMOKa WM ABA-TPU HEJIOUETA B BBIKJIAJIKAaX, pUCYHKaX, YePTEKax Ui rpadukax (€ciau 3TU BUAbl pabOThI HE ABIISIUCH
CHEIHATbHBIM 00bEKTOM MPOBEPKH).

OtrmMeTka «3» CTaBUTCS, €CIIH:

JOIYIIIEHbI 00Jiee OTHON OMMOKY Wi OoJiee IBYX-TPEX HEAOUYETOB B BBHIKIIAAKAX, YEPTEKAX HIIM TpaduKax, HO yJaIIuiics BlageeT
00s13aTeIbHBIMA YMEHUSIMU T10 IPOBEPSIEMOM TEME.

OTMmeTKa «2» CTaBHUTCs, CCIIN:

AOITYHICHBI CYIIICCTBCHHBIC OIHI/I6KI/I, IIOKAa3aBIINC, YTO yanHﬁCH HC BJIaJCCT 00s13aTeIbHBIMU YMCHUAMU 110 HaHHOﬁ TEME B IOJHOM MCpC.



Y4eOHO-MeTOAMYECKOE o0ecTieueH e ISl YUUTeNsl U IS yJaluuxcsi:
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M.: IIpocBemenue, 2014 r.

AnreOpa 1 Havasia MaTemMaTuyeckoro anaiausa. Junakrtudeckue matepuanisl. 11 knace/ M. K. Iloranos, A.B. llleBkun. M.:
IIpoceenienune, 2010.

AnreOpa u Hauana maTemMatuyeckoro ananusa Tematudeckue Tecthl. 11 kimacc/I1.B. Uynkos, T.C. CtpykoB. M.: IIpocsemenue, 2010.
JI.C. AtanacsiH, B.®. bByty3os ['eometpust: yueonuk st 10 — 11 k1. obmeodpazoBatenbhbix yupexaenuid / M.: IIpocsemenue, 2015.
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nunakTHaeckue Mmatepuansl) / M.: Unekca, 2003.
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TemaTuuyeckoe MNJIAHUPOBAHUE

Martematuka 11 kiaace (no yueonnkam C.M.Hukonsckoro u JI.C. AtanacsiHa) 5 yacos B Henento, 170 1acoB B rox

Ne Tema ypoka 3YH JdomamiHee 3a1aHue Hara
YPOKa
1-2 BBonHoe noBTOpeHue 3HaTh OCHOBHOM MaTepuai o Kypcy MaTeMaTHKU
10 xnacca
3-4 CrapToBbIil KOHTPOJIb (KOHTPOJILHAS paboTa CraproBsliil koHTpoas 3YH NunuBuyanbHbIe
Nol) 3aJaHus
§1. ®yukuum u ux rpapuku 94
5 AHaM3 KOHTPOJIBHOU pabOThI OcHoBHas 11eJIb — OBJIAJAEeTh METOAAMH I1.1.1, Ne 1.2-1.4
DneMeHTapHbIEC QYHKIUU Hccjie0BaHus (PYHKIUI U MOCTPOEHHUS UX
rpadpukos
3HaTh OIpeesIeHIE AIEMEHTAPHON (PYHKITUH,
CIIOHOU (QYHKIIUU
6 O6uactpb onpezenieHus 1 00J1acTh 3HaTh MOHATHUS 00JIACTHU OTpeeIeHUs, 00JaCTH II. 1.2, Ne 1.8-1.14
nu3MeHeHHs GyHKIMU. OrpaHUu4eHHOCTh 3Ha4eHUsl QYHKINU; UMETh TOHATHE 00 BBIOOPOYHO
byHKIUN OTPaHUYEHHOCTU (PYHKIUH.
YMeTh HaX0AUTh 00J1aCTh ONpeeIeHUs U 00JacThb
3HAYEHUH 3JIEMEHTAPHBIX (QYHKIUH, CIOKHBIX
byHKIIMH
7 YeTHOCTh, HEUETHOCTD, NEPUOIUYHOCTh 3HaTh MOHATHS YETHOM, HEUeTHOH, meproauaeckord | IT. 1.3, Nel.18-1.21,
byHKIUH GbyHKIUH. 1.25,1.32-1.36
YMeTh 10Ka3bIBaTh YETHOCTh, HEYETHOCTD
(GyHKIMH, HAXOAUTh TEPUOJT
8 [IpomexyTku Bo3pacTaHusi, yObIBaHUS, YMeTb HaXOAUTh MPOMEKYTKH MOHOTOHHOCTH IT. 1.4, Ne 1.41-1.51
3HAKOIOCTOSIHCTBA U HYJIM (DYHKIIMU (GyHKIMHU, HYTH QYHKIUU (6)
9-10 | MccnenoBanue pyHKIUU U IOCTPOCHHE YMeTb uccnenoBaTh QyHKIUH U CTPOUTH UX IT. 1.5, Nel1.55-1.57
UX rpauKOB 3JIEMEHTAPHBIMH METOIaMU rpaduKu 3JIeMEHTapHBIMUA METOJaMHU
11-13 | OcHoBHBIE cIOCOOBI TPeoOpa3zoBaHUs 3HaTh OCHOBHBIE TpeoOpa3oBanus rpadukos, ymers | I1. 1.6, Nel1.60-1.74

rpadukoB

X IPUMCHATDH

(B,1)




§2. Ilpenen pyHKkuuun w

HeNMpepbIBHOCTh D 4

14 [TonsTue npenena GyHKIAN OcHoBHasi 11eJ1b — YCBOUTH NOHATHS Npeaesia IT. 2.1, Ne2.1-2.5 (B,r)
(GyHKUMYU U HeMPEPbLIBHOCTH PYHKIINH B TOUYKE H
HA HHTepBaJje
3HaTh NOHATHE Tpeena QyHKINH
15 OnHOCTOPOHHUE TIPEIEIBI 3HaTh MOHSATUE OJHOCTOPOHHETO Mpeaeia I1. 2.2, N 2.9-2.14
(5.1)
16 CsoiicTBa npenenoB GyHKIUH 3HaTh CBOMCTBA IPEAETIOB; yMETh HaxoauTh nipeaen | I1. 2.3, No2.15-2.19
(YHKIIUU B TOUKE (B,r)
17 [TonsiTre HenpepbIBHOCTH (YHKITUU 3HaTh NOHATHS HENPEPHIBHOCTH GYHKIIUU B Touke, | [1. 2.4, Ne2.22-2.28,
Ha UHTEPBAJIE, HA OTPE3KE 2.32 (B,r)
18 HenpepbsIBHOCTB 351eMEHTapHBIX (PYHKINN 3HaTh MPOMEXKYTKH HEMPephIBHOCTH dneMeHTapHbIx | I1. 2.5, Ne2.33-2.36
byHKIMI (06),2.28
§3. O0parnbie pyHKIHN 44
19-21 | Ilonsitue oOpaTHON (PYHKITUN OcHoBHasl 11eJIb — YCBOUTH NMOHATHE (PYHKINH, IT. 3.1, Ne3.1-3.5 (B,1)
0o0paTHO¥ 1aHHOI, 1 HAYYUTHh HAXOAUTh
(pynkuuio, 00paTHyI0 1aHHOI
3HaTh MOHATHE 00paTHON (YHKIIUH;
yYMETh HaXOJUTh (DYHKITHIO, 0OPaTHYIO TaHHOH
22 Konmponvnaa paboma Ne 2 KonTpons 3YH no Teme WNupuBunyanbHbie
Oynkiuu. CBoiicTBa QyHKIUN 3aJaHusg
BexTopsbl B npocTpancTBe9Y
23 AHanM3 KOHTPOJIBHOM pabOThHI 3HaTh: IOHSATHE BEKTOPa B IPOCTPAHCTBE, MOTYJIS I1.38 - 39,
ITonsATHE BEKTOpA B IPOCTPAHCTBE BEKTOPA, PABEHCTBA BEKTOPOB Ne321,323,326
24-25 | CnoxeHue U BBIYMTaHHE BEKTOPOB YMeTb CKIIaIbIBaTh BEKTOPHI I10 IIPABUILY I1.40-41, Ne
napajuiesienumneaa 328,333,334,337,
339
26-27 | YMHOX€EHHE BEKTOpa Ha YUCIIO YMeTh YMHOKaTh BEKTOP Ha YHUCIIO I1.42, Ne
343,345,347,351
28-29 | KoMmIianapHble BEKTOPBI 3HATh MOHATHE KOMIUIAHAPHBIX BEKTOPOB B I1.43 — 45, Ne
MIPOCTPAHCTBE M PA3I0KEHUE BEKTOPA MO TPEM 356,359,361,365,




HEKOMIUIAHAPHBIM BEKTOpPam

368

30-31 | Pemenue 3amau YMeTh pemath 3a1a4M ¢ IpuMeHeHneM n3ydeHHbix | [ToBtoputs I1.38 — 45,
TEOPETUYECKHUX (PaKTOB Ne 381,385,391
MeToa KOOPAUHAT B IpOCcTpaHcTBe 15 9
32-36 | KoopauHaThl TOYKH U KOOPAUHATHI 3HaTh: ONpeIeNICHUE 1eKapTOBbIX KoopauHaT Touku | I1. 46 — 49, Ne
BEKTOpa Y KOOPJAMHAT BEKTOpPa B MPOCTPAHCTBE, 401.403,405
MPSAMOYTOJIbHOM CUCTEMbI KOOPJMHAT B Ne 407,409,411
MIPOCTPAHCTBE, (POPMYIIBI PACCTOSTHHS Ne 413,415,417,420
MEXIy IBYMS TOYKaMH, GopmMyiTy st BeraucieHus: | Ne 422.424,426,427
KOOpJWHAT CepPEeIUHbI OTpe3Ka, ypaBHeHHs chepor 1 | Ne 429,431,433,
IUIOCKOCTH, PACCTOSIHUS OT TOUKH JI0 TUNIOCKOCTH Ne 437,439,440
YMeTh NPUMEHATh BEKTOPHO — KOOPANHATHBII
METO/I K PEIICHUIO 3a]1a4
37-41 | CkanspHOE MPOU3BE/ICHUE BEKTOPOB 3HaTh: ONpeieTICHUE CKATIIPHOTO TTPOU3BEICHUS I1.50 — 53,
BEKTOPOB, IIOHATHE YyIJIa MEXIY BEKTOPAMHU, Ne 441,443,445,447
TIOHSTHE O CKAJSIPHOM KBaJpare, KOJUTMHEAPHBIX Ne 449,451,453,455
BEKTOPaXxX U Pa3iloKEHUU BEKTOPA 10 ABYM No 457,459,461,463
HEKOJUIMHEAPHBIM BEKTOPAM, YMETh BBIYHUCIIATH Ne 464, 466,468
CKaJIsIpHOE MPOU3BECHIE BEKTOPOB 10 opMmyIie, Ne 470,472,474
HaxOJIUTh YTOJ MEXIY BEKTOpaMu No 475,476,477
42-43 | [IBuxeHHE 3HATh MOHATHE JBUKEHMS B IPOCTPAHCTBE U €r0 I1.54 — 58,
BHJIBI: IIEHTPAJIbHAS U OCEBasi CUMMETPHH, Ne 478,481,485
3epKajbHasi CAMMETPHS, U IpeoOpa3oBaHue
noxoous
44-45 | Pemenue 3amauy YMeTs pemiath 3a1a4u ¢ IpUMEHEHHEM n3ydeHHbIX | [ToBToputs 11.46 —
TEOPETUIECKHX (DaKTOB 53,Ne490,492,395,
497,502
46 Konmponvnas paboma Ne 3 Kontpomns 3YH o Teme
BekTopsl B mpocTpaHCcTBe
§4. IlpousBognas 14 4
47-48 | AHanmu3 KOHTPOJIBHOU pabOTHI OcHoBHasl eJIb —HAYYUTh HAXOAUTh I1. 4.1, Ne4.3,4.5,4.7,
[TonsTre pon3BOIHON NPOU3BOIHYIO JIIO0O0H 3JIeMEeHTAPHOM (PYHKIIUH 4.8(,r),4.11
3HaATh MOHATHE TTPOU3BOTHON
49-51 | [IpousBoaHas CyMMBI, TIPOU3BOTHAS 3HaTh NMpaBUIIa HAXOXKICHUS TPOU3BOTHON cyMMBI U | I1. 4.2, Ne4.17-4.22

pa3HOCTH

Pa3HOCTH; YMCTh UX NIPUMCHATH

(B.1)




52-54

[IpousBoaHast MPOU3BEACHUS.
[TponsBoHAs YacTHOTO

3HaTh NpaBUIa HAXOXACHUS IPOU3BOIHOM
IIPOU3BEJICHUs], YACTHOIO; YMETh UX IPUMEHATh

IT. 4.4, Ne4.30-4.31
(8,r),4.33-4.34 (B,r)

55-56 | IIpousBoaHbIE AIEMEHTAPHBIX (HYHKIMIA 3HaTh NPOU3BOIHBIC JIEMEHTAPHBIX (PYHKIIHUH, I1. 4.5, Ne4.38-4.51
YMETh X HaXOJIUTh BbIOOPOYHO

57-59 | [IpousBoHAas CIIOKHON (PYHKITHH YMeTh HaXOAUTh TPOU3BOAHYIO cioxHOU pyHKImu | I1. 4.6 , Ne4.52-4.65

(B,r)
60 Koumponvnas paboma Ne 4. Kontposns 3YH o Teme NunuBunyanbHbie
ITpousBosaHas 3aJJaHMsl
§5. llpumeHenne npou3BoAHONH 214
61-63 | AHanu3 KOHTPOJILHOU pabOThI OcHoBHasl H1eJIb — HAYYUTh PUMEHSATH IT. 5.1, Ne5.1,5.2

MaxkcuMyM 1 MUHUMYM (YHKITUH NPOU3BOHYIO NIPH HCCJIAOBAHNU PYHKINI H (6),5.5-5.11 (B,r),5.14

pelieHUH NPAKTHYeCKUX 32124

3HATh NOHATHS MAKCUMyMa M MUHUMYMa () YHKITHH

64-66 | YpaBHEHME KacaTelbHOU 3HaTh ypaBHEHUE KACATEIbHOM, YMETh COCTABIISATh IT. 5.2, Ne5.19-5.35
ypaBHEHHE KacaTeJIbHON B TOUKE BBIOOPOYHO

67 [TpuGnuxeHHbIE BEIYUCIICHUS YMeTh NOBOAUTH NPUOINKEHHBIE BBIYUCIICHUS C IT. 5.3, Ne5.38-5.42
HCII0JIb30BAHUEM ITPOU3BOAHOMN (B,r)

68-69 | Bo3pacranue u yOpiBaHue (pyHKINN 3HaTh MOHATHS Bo3pacTaHus U yosiBaHus GpyHkiun. | I1. 5.5, Ne5.50-5.51
YMeTb HAXOAUTh MPOMEKYTKU BO3pACTaHUA U (8,1,1),5.53(6),5.57-
yObIBaHUs (PYHKIIUHU C UCIIOJIH30BAHUEM 5.58(s,r).-,5.61
IIPOU3BOJIHOMN

70-71 | [Ipon3BoIHBIE BBICIINX MOPSIIKOB 3HaTh MOHATHE MPOU3BOIHBIX BHICIINX MOPSIKOB I1. 5.6, Ne5.64,5.65,

5.66(B,r)

72-73 | DkcTpeMyM QYHKIIMH C €AMHCTBEHHOMN 3HaTh MOHATHE dKCTpEeMyMa (QYHKIUU. IT. 5.8, Ne5.82-5.85

KPUTHYECKOU TOYKOMI YMeTb HaXOAUTh TOYKU DKCTpEMyMa (6),5.86,5.87

74-76 | 3ajayn HA MAKCUMYM 1 MMHUMYM YMeTh pemath 3a1a4M HA MaKCUMYM U MUHUMYM ¢ | [1.5.9, Ne5.93, 5.96,
HCIIO0JIb30BAHUEM MPOU3BOTHOM 5.98,5.99

77-78 | Iloctpoenue rpadukoB QyHKIIHI C YmMetb uccnenoBaTh GyHKIHUIO C MPUMEHEHHEM IT. 5.11, Ne 5.114-

IIPUMEHEHHUEM IIPOU3BOIHOMN MIPOU3BOIHOM U CTPOUTH rpauku HyHKIMH 5.115 (B,r,m), 5.117
(8,r),5.118(B,r),
5.121-5.122(B,r)

79-80 | Konmponvuas paboma Ne5 Kontpomns 3YH o Teme NunuBunyanpHbIe

[TpumMeHeHre Tpon3BOIHON 3aJJaHUs

Huaunap, konyc, map 144




81-84 | Hununanp 3HaTh: MOHATHE IUIUHAPA, €TO AIEMEHTOB: BhICOTHI, | [1.59 — 60,
OCHOBAHMS, IUJIMHIPUYECKON TOBEPXHOCTH, Ne 522,524,527,530
pa3BepTKU IIIMHAPA, 00pa3yIonel IINHIpa, Ne 533,536,539,543
IJTIONIAX TOBEPXHOCTH WJIMHIpA Ne 538, 542,544,546
YMeTh BBIYUCIATH IO TOBEPXHOCTH
UWIMHIIpA
YMeTh CTPOHUTH OCEBBIC CEUCHUS U CCUCHUS,
napajuiesibHble OCHOBAHUIO

85-88 | Konyc 3HaTh: MOHATHE KOHYCA U €T0 JIEMEHTOB, I1.61 - 63,
KOHUYECKOU MOBEPXHOCTH, Pa3BEPTKU KOHYCA, Ne 548,549,551,553
YCEUEHHOTr0 KOHYCa, TJIOIIA U TOBEPXHOCTH No 555,557,559,561
konyca. imeTs npejcraBiienne o0 3IIice, Ne 563,565,566
runepOoie u nmapadose, 3HaTh X KAHOHHYECKUE Ne 568,570,572
YpaBHEHUS1, OKPYKHOCTH U IpsIMOi Dilnepa
YMeTh BRIYUCIATH IJIOMAIb MOBEPXHOCTH KOHYCA,

CTPOUTH OCEBbIE CEUCHHSI U CEUCHUS, TapauIeTIbHbIC
OCHOBAHUIO

89-91 | Cdepa, map 3HaTh TEOpEMBI 00 yriiaX U OTpe3Kax, CBsA3aHHbIX ¢ | I1..64 -66,
OKPYXKHOCTBIO. 3HAaTh: HOHATHE ChEPHI U 1apa, Ne 574,577,580,582
B3aMMHOT'0 PacoJIOKEeHUs c(hephl U IMITOCKOCTH, Ne 585,587,589
MOHATHUE KacaTeJIbHOM IIIOCKOCTH K cepe, IT. 67 — 68
(hopMyIBI 17151 BEIYMCIICHUS TUTOIIAIU chepbl Ne 591,592,593

IT. 69-73

Ne 595,597,599
Ne 600,621,626
Ne 629,631,634
Ne 640,642,644

92-93 | Pemenue 3amau YMeTh pemarh 3a1a4M Ha KOMOMHALIMIO KPYTJIBIX [ToBTopuTs I1.59 — 73,
TEJI 1 MHOTOTPaHHHUKOB C IPUMEHEHHEM M3Y4eHHbIX | Ne 622,628, 639
TEOPETUICCKHIX
(bakToB

94 Koumponvnas paboma Ne 6 KonTpoas 3YH no teme NnauBuayanbHbIe
Tena Bpamenus 3a/laHus

§6. IlepBooOpa3nas u uaTerpasa 124




95-97

AHanu3 KOHTPOJIBHON paboTHI
[TonsTue nmepBooOpazHoOn

OcHoBHasl eJIb — 3HATH TA0JIHUILY
NnepBo0OPa3HbIX (HeompeaeJJeHHbIX HHTErPaJjioB)
OCHOBHBIX (DYHKIIUI U YyMeTh IPUMEHSATH
¢dopmyay Herorona-JleiiOHMIA NI BHIYMCIECHUS
onpeaeieHHbIX HHTErpajaoB

3HaTh MOHSTHE MEPBOOOPA3HON. YMETh MPOBOINTH
MHTETPUPOBAHUE 3aMEHOU NIEPEMEHHONU U
WHTETPUPOBATH 10 YACTIM

I1.6.1, Ne6.1-6.18
BBIOOPOYHO

98-99 | IInomaas KPUBONIMHEHHON Tpamenuu 3HaTh NOHATHE KPUBOJIMHEHHON Tpanelny, IT. 6.3, Ne6.26-6.28
TUIONI[AX KPUBOJIMHEHHON Tpaneuuu
100- | OnpeneneHHbIN UHTETPAT 3HaTh MOHATHE OMPEICTICHHOTO UHTerpana, Tadmuny | [1.6.4, Ne6.32-
101 IepBOOOPA3HBIX 6.36(0,B,I)
102- | ®opmyna Herorona-Jleiibuuma 3narb Gopmyny Hetorona-JIeiibauia, ymers ee I1. 6.6, Ne6.45-6.60
103 MIPUMEHSATH BBIOOPOYHO
104- | CgolicTBa ONpeelieHHBIX HHTETPAJIOB 3HaTh CBOMCTBA OIPEICIICHHBIX HHTETPAIIOB IT. 6.7, Ne6.64-6.66
105 (8,r),6.67-6.70(6)
106 | Kommponvnas paboma Ne7. Kontpomns 3YH o Teme NunuBunyanbHbie
IlepBoobOpasHas u uHTEerpa 3a/laHus
O0bembl Tea 154
107- | AHanu3 KOHTPOIBHOM PaboThI Nmets nonsatue 06 oobeme Tena. 3Hath oTHoueHue | [1.74 — 75,
108 | OO6BeM MPAMOYTOIHLHOTO 00BEMOB MOTO0HBIX TEJ Ne 648,650,653
napajuiejenumena 3HaTh U yMETh NPUMEHSTH GOPMYITY AT Ne 655,656,658
BBIYHCIICHUS] 00bEMa MPSIMOYTOJIbHOTO Ne726,728,729
napajJiesienunesia 1 Kyoa npu pelieHuu 3a1a4y
109- | O6bem nmpsiMOi TPU3MBI U LIWJIMHIPA 3HaTh U YMETh IPUMEHSITH (POPMYIIBI AJIs I1. 76 =77
111 BBIUMCIIEHUS 0ObeMa MPsIMOM MpU3Mbl U IMIHHIpa | Ne 660,662,664
TIPU PEIICHUN 3a/1a4 Ne 665,667,669,671
112- | O6beM HaKJIOHHOM NMPU3MBI, 3HaTh U yMETh NPUMEHATH (GOPMYIIBI JUIS I1.78 - 79
115 MUPAMUIBI K KOHYCa BBIYUCIICHHS 00beMa HAaKJIIOHHOUW MPU3MBI, Ne 674,676,678,683
MUpPaMUIbl U KOHYCa MPH PeIIeHUH 3a1a4 I1.80,
Ne 684,686,688,690
Ne 695,697,699
I1.81,Ne
701,703,705,708
116- | O6beM mapa u mionia s chepsl 3HaTh U YMETh NPUMEHSTh (POPMYJIBI TSI I1.82 — 84




118

BBIUMCIICHUS 0ObeMa 11apa H IIomaan chepsl,
o0bema MIapoBOr0 CErMEHTa, CII0Sl M CEKTOpa MpH
peleHny 3aaa4

Ne 711,713,715,717
Ne 719,720,722
Ne 724,745,747
Ne 746,756,758

Ne 762,763
119- | Pemenue 3anau YMeTh pemarh 3a/1a4M ¢ IpuMeHeHneM n3ydeHHbix | [loBroputs I1.74 — 84,
120 TEOPETUIECKHX (DaKTOB No 764,766,767
121 | Kowmponvuas paboma Ne 8 Kontpons 3YH no teme NunuBuyanbHbIe
O6Bembl 3aJlaHus
§7. PaBHOCHJILHOCTH YPABHEHMI U HEPaBEHCTB 44
122- | AHanu3 KOHTPOJILHON PabOTHI OcHoBHasl eJIb —HAYYUTh NPUMEHATh IT. 7.1, Ne7.3-7.12
123 | PaBHOCHIIbHBIE IPEOOpPA3OBAHUS PAaBHOCW/IbHBIE Pe00pPa30BaHMs NIPH pPellleHUuH (B,r)
yYpaBHEHUN YPABHEHHUIl U HEPABEHCTB
3HaTh paBHOCHUJIbHBIE ITPEOOPa30BAHUS YPaBHEHUI;
YMETh MX UCIIOJIb30BaTh
124- | PaBHOCHIIbHBIE TPEOOpa30BaAHUS 3HaTh paBHOCUIIbHBIE ITpeoOpa3oBanus HepaBeHCTB | [1. 7.2, No7.48-7.32
125 | HepaBeHCTB YMETb UX UCIOJIb30BATh (8,1)
§8. YpaBHenus-caeacTeus Su
126 | IlonsaTHe ypaBHEHUSA-CIIECACTBUSA OcHoBHas LeJIb — HAYYUTh IPUMEHATH I1. 8.1, Ne8.2-8.5
npeodpa3oBaHus, NPUBOJSIIINE K YPABHEHUIO-
CJIE/ICTBHIO
3HaTh MOHATHE YPaBHEHUSI-CIIE/ICTBUS; YMETh
IIPUBOANUTH IIPUMEPHI
127 | Bo3BeneHue ypaBHEHUS B YETHYIO YMeTh NPUMEHATh BO3BEJICHNE YPABHEHUS B IT. 8.2, Ne8.7-8.12
CTETICHb YETHYIO CTENEHb JUIsl OTY4YEHNs YPaBHEHHUS- (B,r)
CJIEJICTBUS
128- | IlorennupoBanue J0orapuGMUIECKUX YMeTh NPUMEHSITh MOTEHIIUPOBAHUE I1.8.3, Ne8.14-8.19
129 | ypaBHeHui norapu(pMUYECKUX YPaBHEHUN JJIs TIOTY4YEHUS (B,r),8.20
YPaBHEHUS-CIIEICTBUS
130 | dpyrue nmpeoOpa3oBaHusi, TPUBOISIIHE YMeTh UCTIOIh30BaTh MPUBEACHHE MTOA00HBIX, I1.8.4, Ne8.22(0),
K YpaBHEHUIO-CIICJICTBUIO O0CBOOOXKICHIE YPAaBHEHUS OT 3HAMEHATES, 8.23-8.29(B,r),
npuMeHeHue GopMyIt Ul MOTyYeHUs ypaBHEHUS- 8.31(0)
CIIEJICTBUS
§9. PaBHOCH/ILHOCTH YPABHEHHUIl 1 HEePaBeHCTB cUCTeMaMM 74
131 | OcHOBHBIE IOHSATHS OcHOBHas eJIb — HAYYHTH NPUMEHsITH nepexox | I1. 9.1, Ne 9.1-9.7




oT
YPaBHeHUs (MJIM HEPABEHCTBA) K PABHOCUJIbHOM
cucreme

3HATh MOHITHE CUCTEMbl ypPaBHEHUI 1 HEPABEHCTB,
PAaBHOCHUJIBHBIX CUCTEM

132 Peurenne ypaBHeHuUH ¢ HOMOILIBIO YMeTb peniaTh ypaBHEHHSI C IOMOILIBIO CUCTEM I1. 9.2, Ne9.9-9.14
CUCTEM (8,1)
133- | Pemienue ypaBHEHHUI € IOMOIIBIO CUCTEM YMeTh peniath ypaBHEHHSI C IOMOIIBIO CUCTEM IT. 9.3, Ne9.16-9.18
134 | (mpomoimKeHue) (6),9.20-9.22(8,r),
9.27-9.33(B,r)
135 | Pemienue HepaBEHCTB € MTOMOIIIBIO YMeTb pemaTh HEPaBEHCTBA C TOMOIIBIO CUCTEM I1. 9.5, Ne9.44,9.46-
CUCTEM 9.48(B,r),9.49-9.50(6)
136- | Pemenue HEpaBEHCTB C TOMOIIBIO YMeTh pemaTh HEpaBEHCTBA C TOMOIIBIO CUCTEM IT. 9.6, Ne9.53-9.64
137 | cuctem (Ipo0IKEHHE) (8,1)
§10. PaBHOCHJILHOCTH YPABHEHHUI1 HA MHOKeCTBaXxX 44
138 OCHOBHBIE TTIOHITHA OcHoBHasi 1eJIb — HAYYUTh NPUMEHSATH Mepexo/ IT. 10.1, Ne
K YPABHEHHIO, PABHOCHJIBHOMY HA HEKOTOPOM 10.2(B,r),10.3(uer)
MHOKeCTBe HCX0JHOMY YPABHEHHIO
3HaTh NOHATHE CUCTEMBI YPAaBHEHHIA,
PaBHOCHJIBHBIX Ha MHOXECTBE, [TOHATHE
PaBHOCHJILHOTO Iepexoaa
139- | Bo3BeneHue ypaBHEHHS B UETHYIO YMeTh NpUMEHSTh BO3BEICHUE YPABHEHHUSI B IT. 10.2, Ne10.5-10.13
140 | crenens YETHYIO CTETIEHb JUIsl PEIICHNs YPAaBHEHUS Ha (B,r)
MHOKECTBE
141 | Konmponvnaa paboma Ne 9. KonTpons 3YH no Teme WNuauBunyanbHbie
Pemenue ypaBHeHMit 3aJJaHUS
§11. PaBHOCHJIBHOCTH HEPABEHCTB HA MHOKeCTBaxX 34
142- | AHanu3 KOHTPOJILHOU paboThI OcHoBHafl 11eJIb — HAYYUTHh NPpUMeHATH mepexox | I1. 11.1, 11.1-11.5
143 | OcHOBHBIE OHATHS K HEPaBeHCTBY, PABHOCHJILHOMY HA HEKOTOPOM | BEIOOPOYHO
MHO:KeCTBe MCX0ITHOMY HePaBeHCTBY
3HaTh MOHATHE CHCTEMbl HEPABEHCTB,
PaBHOCHIIBHBIX Ha MHOXECTBE, TOHITHE
PaBHOCHJIBHOTO MTEpexoia
144 | Bo3BeneHnE HEPABEHCTB B YETHYIO YMeTh NpUMEHSATH BO3BEJCHUE HEPABEHCTBA B IT. 11.2, Ne11.6-11.16

CTCIICHDb

YCTHYIO CTCIICHD U1 pCIICHUS YPaBHCHUA HA
MHO>KECTBC

(B,r)




§14. CucremMbl ypaBHEeHHH ¢ HECKOJIbKUMM HEM3BECTHBIMM 74

145- | PaBHOCUIILHOCTB CUCTEM OcHoOBHAas 11eJIb — OCBOUTH Pa3HbIe COCOObI IT. 14.1, Ne14.2-14.17
146 pelleHusi CHCTEM YPAaBHEHHUIH ¢ HECKOJIbKUMH BBEIOOPOYHO
HEeN3BEeCTHBIMU
3HaTh MOHATHUS CHCTEMBI C BYMSI HCU3BECTHBIMH,
pEIIeHUsI CUCTEMBI C IBYMSI HEM3BECTHBIMU,
HECOBMECTHBIX CHCTEM, PABHOCHIIBLHBIX CUCTEM
147- | CucremMa-ciiecTBUE 3HaTh MOHSTUE CUCTEMBI-CIIC/ICTBUS, YMETh I1. 14.2, Ne14.19-
148 MIPOBOJIUTH MPE0Opa30BaHuUs, TPUBOISIINE K 14.26(6)
CHUCTEME-CIICICTBUIO
149- | Merton 3aMeHBI HEU3BECTHBIX YMeTb NPUMEHSTh METOJ] 3aMEeHbI Hen3BeCTHBIX it | [1. 14.3, Ne14.47-
151 peuIeHus: CUCTEM 14.36(0)
IoBTOpenue 194
152- | YpaBHeHUsT W HEPABEHCTBA. YMeETb BBIOJIHATH 33JJaHHUS 110 OCHOBHBIM TEMaM NuauBuayanbHbIe
159 Kypca MaTeMaTHUKH 3a/1aHusl, KAPTOUKH,
pabora ¢ TecTaMu
160- MHoTrorpaHHUKH YMeTh BBITOIHATE 33JIaHUS [10 OCHOBHBIM TEMaM NuauBuayanbHbIE
164 Kypca MaTeMaTUKHU 3aJIaHMs], KAPTOUYKH,
pabota ¢ TecTamu
165- | Tena BpamieHus YMeTh BBITOIHATE 33JIaHUS 10 OCHOBHBIM TEMaM NuauBugyanbHbIe
170 Kypca MaTeMaTHUKH

3aJlaHusl, KAPTOUKH,
pabota ¢ TecTamu




