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323: ggaZf.lOiZ 08:10:06+12'00" MMUHHUCTEPCTBO NTPOCBEHNIEHUA POCCUUCKOU ®EJEPAIINN
MunucrepcTBo oOpa3zoBanusi KamuaTckoro kpas
VYnpasnenue o0pazoBanus agMuHucTpauu [lerpornasnoBck-KaMyaTckoro ropojickoro okpyra
MyHunumnaibsHOe aBTOHOMHOE 00111e00pa3oBaTesibHOE YUpexKICHNE
«Cpennsist mkosa Ne 28 umenu I'.®d. Kupauiesay

AHHOTaNuA K padoueil nporpamme
no yyeoHomy npeamery «Maremaruka. 10 kiaace»

Pabouas nporpamma no yuyeOHOMy npeameTy Marematuka o0s3aTeIbHON MpeMETHON 00J1acTH
MaremaTrka u nHGOpMaTHKa pa3paboTaHa Ha OCHOBE CIEIYIOIIUX HOPMATHBHO-METOJUYECKUX
MaTepuasoB:

1. @enepanbubiii 3akoH oT 29.12.2012 N 273-®@3 «O06 obpazoBanuu B Poccuiickoit
denepaunn»

2. [Ipuka3z MunucrepcTBa oopazoanust u Hayku Poccutickoit denepanuu Ne 413 ot 17 mas
2012 r. «O6 yrtBepxkIeHuu (enepaibHOro rocyAapCTBEHHOTO 00pa30BaTEIbHOrO CTaHAapTa
CpeIHero o0mero oopa3oBaHUS.

4. VYuebnsrii mian MAOY «Cpennss mkona Ne 28 umenu I'.®. Kupaumesa» Ha 2022-2023
yueOHBI TO/I.

S. [Tonoxenune o pabounx mporpammax MAOY «Cpennssi mxona Ne 28 umenu [.O.
Kupaumieray»

6. [Iporpammel Bociutanust MAOY «Cpenansist mkosna Ne 28 umenu I'.®. Kupauiesa»

7. "Anrebpa u Hadana marematudeckoro ananusa. 10-11 kiaccel. ba3oBblit 1 yrimyOneHHBIN

ypoBHH. YueOHUK. Bxoaut B dpenepanbublii nepeuens. Jlunus YMK: Anrebpa n Havana
MaTemaruueckoro ananuza. AnumoB L.A.", reometpus. 10-11 knaccsl yaeOHUK [T
00m1eo0pa3oBaTeIbHBIX OpraHu3anuii: yriayonennsiii yposens / JI.C. AranacsH, B.®. ByTy30B,
C.b. KonowmiieB u ap. — M: IIpocsenienue, 2019.

[Tporpamma npeamera peanusyercs 1 rog U paccuuTaHa Ha mpenojaBaHue «Anredpa v Hayaia
MaTeMaTH4ecKoro aHanusa» (yriayoneHHblid ypoBeHb) B 10 kimacce — 136 wacoB (mo 4 uaca B
Heneno), «['eomerpusi» peanusyercst | ron u paccuntaHa Ha npernogaBanue B 10 kmacce — 68
4acoB (10 2 yaca B HEJIENIO).

Pabowas mporpamma paspaboTaHa ydHTeleM MaTeMaTHKH IepBOW Kareropuu IlapxomeHKo
Wpunoit BnaauMupoBHOH M ompesenser OpraHu3alyio JeSTeNbHOCTH YYUTENIeM B ILIKOJE
yueOHOMY npeametry Maremartuka.

Pabouas nporpamma yueOHoro mpeamera siisiercst yactbio OOIT COO.

[To mporpamme npeaycMOTpEHO mpoBeieHne 12 KOHTPOIBHBIX padoT.

[TpenonaBanue Kypca OpMEHTUPOBAHO HA Ucnonb3oBaHue Y MK, B KOTOpBI BXOASAT:

1. Yuebnuknu 10 xmaccet "Anredpa u Hadana MaTeMaTudeckoro aHanmmsa. 10-11 kmacchr.
bazoBelii 1 yriayOneHHbIl ypoBHU. YueOHUK. BxomuT B henepanbhblii nepedens. Jlnnus YMK:
Anrebpa n Hadana maremarudeckoro aHainuza. Anumos I11.A.", reomerpus. 10-11 knaccel
y4eOHUK Ui 00111e00pa30BaTeIbHBIX Opranu3amuii: 6a3oBeiii yposens / JI.C. AtanacsH, B.®.
byry3os, C.b. Kogomues u ap. — M: IIpocsemienue, 2019.

[Iporpamma BkJIIO4aeT B ceOs: MOSCHUTEIbHYIO 3allUCKy, COJEp)KaHHe Y4eOHOro
npeaMera, IUIAHUPYEMbIE pe3ylbTaThl OCBOEHHS y4yeOHOro TMpeaMeTra, TeMaTHuecKoe
IUIAaHUPOBaHME C YyKa3aHMEM KOJHMYECTBAa aKaJeMHUYECKHUX YacoB, OTBOJAMMBIX Ha OCBOEHHUE
Ka)XJIOM TeMBI Y4€OHOTO TIpeIMETa, U BOZMOKHOCTh UCIIOJIb30BaHUS 110 ATOW TeMe IEKTPOHHBIX
(un¢poBbIX) oOpa3oBaTeNbHBIX pecypcoB. Pabouas mporpamma oOCyXJIeHa U MpPHUHATA
peleHneM METOANYECKOro O0bEeIMHEHUS U COTJIaCOBaHA 3aMECTUTENIEM AMPEKTOpa Mo yueOHO-
BocniutarenbHol padotre MAOY «Cpennsis mkona Ne 28 umenu ['.®. Kupauiesay.



MHWHHUCTEPCTBO NPOCBEIIEHUA POCCUACKOM ®EJNEPAIIIN
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MyHunumnaibHOEe aBTOHOMHOE 00111e00pa30BaTeIbHOE YUPEKICHUE
«Cpennsist mkosa Ne 28 umenu I'.®d. Kupauiesay

[NPUHATO COTI'JTACOBAHO YTBEPXIAIO
PemenneM MeToIn4eCcKOro
00BbEAMHEHUS yUUTENEeH MaTEMaTUKU U

uHpopMaTHKH 3aMecTUTENb AUPEKTOPA TIO HupekTop
PykoBonurens MO YBP
O.C. MupoIiH1n4eHKO E.1O. Cankuna E.1O. baneBuu

[Iporokoi Nel IIpukas Ne IIpukas Ne

ot 28 aBrycra 2022 roaa ot 29 asrycra 2022 roxa ot 30 aBrycra 2022roaa

PABOYAS ITPOT'PAMMA
y‘I€6HOFO npeamMera
«MaremaTuka

s 10A xmacca cpegaero o61ero oopa3oBaHms
Ha 2022-2023 y4eOHbIi O

Cocrasutens: [lapxomenko Upuna BiagumuposHa,
YUUTENIb MATEMATUKU

[TerponaBnoBck-Kamuarckuii
2022



IHHOACHUTEJBHAA 3AIINCKA

HHEPEYEHb HOPMATHBHBIX TIPABOBBIX AKTOB, PEINTAMEHTUPYIOIINX
PA3PABOTKY PABOYEU ITPOI'PAMMEBI YUEBHOI'O ITIPEIMETA MATEMATHKA:

1. @enepanbubiii 3akoH oT 29.12.2012 N 273-®@3 «O06 obpazoBanuu B Poccuiickoit
denepaunn»
2. [Ipuka3z MunucrepcTBa oopazoBanusi u Hayku Poccuiickoit denepanuu Ne 413 ot 17 mas

2012 1. «O6 ytBepxkaeHUH (eaepaTbHOr0 TOCYJapCTBEHHOTO 00pa30BaTEIbHOTO CTaHAApTa
CpeIHero o0ero 00pa3oBaHUS.

3. VYueonsiii mian MAOY «Cpennsist mikosa Ne 28 umenu I'.®d. Kupaumesa» na 2022-2023
y4€OHBIN TO.

4, [Tonoxxenne o pabouux mporpammax MAOY «Cpennss mxosna Ne 28 wumenu [.O.
Kupnumesa»

5. [Iporpammel Boctiutanusga MAOY «Cpennsist mikosa Ne 28 umenu I'.®. KupauieBa»

6. [Tporpammsbl 00111€00pa30BaTENbHBIX YUpeKACHUH. AnreOpa 1 Hayalia MaTeMaTHIeCKOTO

aHammza. 10-11 knmacesl. Cocm.  Bypmucmposa T.A. M:  «lIpocBemienue», mnporpamMmsl
obmeobpazoBatenbHbix  yupexaeHuii. ['eomerpusa. 10-11 wmaccel.  CocraButens T.A.
bypmuctposa. M.: IIpocserienue.

HEJIN U3YYEHUSA YYEBHOI'O KYPCA

W3ydeHnne anreOpbl U HaYayl aHamu3a Ha 0a30BOM ypOBHE CPEIHEro 0oOIIero oOpa3oBaHUs
HAIPAaBIICHO HA JOCTUKECHHE CIECIYIOIINX LEIeH:

- (opMupoBaHHE MPEACTABICHUA O MaTEeMAaTUKE KaK YHHBEPCAJIBHOM S3bIKE HAyKH,
CPEICTBE MOJCIUPOBAHMUS SIBJICHUN U MPOIECCOB, 00 MAEIX U METOAaX MaTeMaTHUKH, HAyYHOTO
MHUPOBO33PEHUSI W KAueCTB MBIIUICHUS, HEOOXOMUMBIX IS aJanTalii B COBPEMEHHOM
nH(pOpMaIIMOHHOM OOIIECTBE;

- pa3BUTHE JIOTMYECKOTO MBIIUICHHUS, QJITOPUTMUYECKON KYJIbTYphl, KPHUTUYHOCTH
MBILIEHHS HA YPOBHE, HEOOXOAUMOM Ui Oyayiiel npoeccuoHanbHOMN e TeTbHOCTH, a TAKKe
MOCJIEIYIOMEero OOy4YeHHsI B BBICIICH MIKOJE, MPaBWIBHBIX MPEICTABICHHA O CYITHOCTH M
HPOMCXOXKACHUS alreOpandeckux adCTpakuii, COOTHOIIEHUH PEalbHOTO U UJI€alIbHOTO;

- OBJIAJICHHE MAaTEMaTHYECKUMH 3HAHUAMHU M YMEHHSIMHU, HEOOXOIUMBIMH B TTOBCEIHEBHOU
KHU3HH, JJIS U3YYEHUs LIKOJbHBIX €CTECTBEHHOHAYYHBIX TUCIMILIMH Ha 0a30BOM YpOBHE, IS
MoJlyueHus: 00pa3oBaHUsl B 00JIacTAX, HE TpeOyoUUX YriyOJeHHOW MaTeMaTH4ecKon
HOJTrOTOBKH;

- BOCIIUTAaHHE CPEICTBAMH MAaTEMAaTHKH KYJIbTYpbl JIMYHOCTH, MOHMMAHUS 3HAYHMMOCTH
MaTeMaTHKHU JUIl Hay4YHO-TEXHHYECKOIro IMporpecca, OTHOIIEHUS K MaTeMaTHKe KaK K 4acTu
00IIIeYeNIOBeYECKOW KYJIbTYyphl 4Yepe3 3HAKOMCTBO C HWCTOPHEH pa3BUTHS MaTEeMaTHKH,
HBOJIIOIMEN MaTeMaTHUECKUX UICH;

- CO3HATEJIbHOE OBJa/IeHHe O0y4YaIoUMMUC CUCTEMON anredpanyeckux 3HaAaHUM U YMEHUH,
HEOOXOUMBIX JUIS U3YUEHUS] CMEXHBIX JUCLUILIUH U IPOIOJIKEHUs 00pa30BaHMUsL.

SAJTAYHN U3YYEHUA YYEBHOI'O KYPCA

B pamkax ykazaHHBIX cO/iepKaTeIbHBIX JIMHUN PEHIatoTCs CIeAYIONUe 3adauu:

- pa3BUTHE JIOTHUECKOTO MBILIUICHUS yYaIIUXCS;

- pa3BUTHE AITOPUTMHUYECKOIO MBIIUIEHUS, HEOOXOIUMOT0, B YAaCTHOCTH, JII OCBOCHUS
Kypca UH()OPMATHKH, U OBJIa/IEHNE HAaBBIKAMU JAETYKTUBHBIX PacCyXKJICHHIA;

- U3YYEHHE pa3IMYHBIX TUIIOB 33Ja4 M METOJIOB MX pEeUIeHHH B pazjaenax: «Amnredpay,
«Hauana maremaTudeckoro aHanmsa», «BepoATHOCTb M cratuctuka». [locTaBieHHbIE Lienu U
3aJaud pEeUIaloTCs Ha OCHOBE NPUMEHEHHUs pa3iuYHbIX (GopM paboThl (MHIUBUAYAIbHOMH,
IpYyNIOBOH, (QPOHTANBbHOM), OPUEHTHUPOBAHHBIX Ha pPAlMOHAILHOE COYETaHHE YCTHBIX U
MUCHbMEHHBIX BHUJIOB paboOT, Ha pa3BUTHE peUd ydalluxcs, Ha (OPMUPOBAHHE Yy HUX HABBIKOB




YMCTBEHHOT'O TpyJda — IUTAaHHPOBaHHE CBOEH pabOThl, MOMCK pALMOHANBHBIX IyTed e¢
BBITIOJIHEHM S, KPUTUYECKYIO OLICHKY PE3YJIBTATOB.

Pe3yabTarsl 00VUeHUSA
PGSyHBTaTLI O6y‘ICHI/ISI K ypOBHIO IIOATOTOBKH 3aJar0T CI/ICTeMy HUTOI'OBBIX pGSYHLTaTOB
O6y‘leHI/IH, KOTOPBIX HOJIKHBI AOCTUI'aTb BCC BBIIIYCKHUKH, M3YHYABIIUMC KYpPC MATCMATHUKHU II0
npodMILHOMY YPOBHIO, M JIOCTH)KEHHE KOTOPBIX SBISETCS 0O0s3aTeNbHBIM YCIOBUEM
HOJIOKUTEIILHOM aTTeCTaly YUYCHHKA 3a KypC CpECIAHETO O6H.I€FO 06p330BaHI/I$I.

COJAEPKAHUE YYEBHOI'O IPEIMETA

KPATKAA XAPAKTEPUCTUKA COAEPXXAHWA YVYEBHOI'O ITPEJAMETA

Conep:xanue yueOHOro npeamera (0OCHOBHbIE OJI0KHM, MOTYJIN)
AJII'EBPA
Yucnoguvle u bykeenHvle GblpadCenUs]

Henumocts nenbix uncen. [enenue ¢ ocratkom. Cpasnenus. Pemenue 3anay ¢
LEJIOYUCIEHHBIMUA HEU3BECTHBIMU.

KommiekcHbie uncna. ['eomerpuueckas HHTEppeTauns KOMIUIEKCHBIX yucen. JleficTBuTenpHas
¥ MHUMas 9aCTh, MOAYJIb M apTYMEHT KOMILUIEKCHOTO Yncia. Anredpandeckas u
TpUTOHOMETpHUYecKas (POpMbI 3aMMCU KOMIUIEKCHBIX yucell. Apudmernyeckue AelcTBUS Hal
KOMIUICKCHBIMHU YHCIIaMU B pa3HbIX (popmax 3amucu. KoMIuiekcHO conpsibkeHHBIC

yrcna. Boszsedenue 6 namypanvHyio cmenens (hopmyna Myaspa). Ochosnas meopema anzedpbi.
MHOrouseHs! OT OJTHOM NEPEMEHHON. [lenMmMocTh MHOTO4JIEHOB. Jles1leHne MHOTO4YJIEHOB C
ocTaTKoM. PalrroHanpHble KOPHU MHOTOUJICHOB ¢ IenbIiMu koo duimentamu. Cxema I opHepa.
Teopema be3y. Uucno kopHelh MHOrowieHa. MHOTO4WIEHBI OT IBYX NEPEMEHHBIX. POpMYyIIbI
COKPAILLIEHHOT0 YMHOXEHHUS I cTapiunx creneHerd. bunom Herotona. Mrocounens: om
HECKONIbKUX NEPEMEHHBIX, CUMMEMPUUECKUE MHO2OUICHDL.

Kopensb crenenu N > 1 u ero coiictBa. CTENEHb ¢ pallMOHAIBHBIM MIOKA3aTeNEM U €€ CBOMCTBA.
[TonsiTe O CTETEHM C IEHCTBUTEIBHBIM TTOKa3aTesneM. CBOMCTBA CTENIEHU C IEUCTBUTEIHHBIM
MOKa3aTeJIEM.

Jlorapudm uucna. OcHoBHOE JTorapudmudeckoe ToxaecTBo. Jlorapudm npounsBeneHus,
YaCTHOTO, CTETNIEHU; TIEPEeX0/l K HOBOMY OCHOBAHHIO. [IeCATHYHBIN U HATypalbHbIN TOTapU(pMBI,
YHUCJIO €.

[TpeoOpazoBaHus BIpaXEHUH, BKIIOYAIOMINX apuPMETHIECKHE OTIepalliy, a TAK)KE ONepariu
BO3BEJICHUS B CTENEHb U JOrapuMUPOBAHUS.

TPUTOHOMETPHA

[IpeoOpazoBanms MPOCTEHIITUX BRIPAKEHUH, BKIIIOUAIOIINX apru(hMETUUECKHUE ONIEpaIiH, a TAKKe
ONEpALMIO BO3BEACHUS B cTeneHb. OCHOBBI TpuronoMerpuu. CHHYC, KOCUHYC, TAHT€HC,
KOTaHI'€HC IPOU3BOJIBHOTO yria. Paguannas mepa yria. CHHYC, KOCUHYC, TAHT€HC U KOTAaHT'€HC
yucia. OCHOBHbBIE TPUTOHOMETpUUECKHE ToXAeCTBA. DopMyibl npuBeaeHusi. CUHYC, KOCUHYC U
TAHT€HC CYyMMBI ¥ Pa3HOCTH JIBYX yIJI0B. CHHYC M KOCUHYC ABOMHOTO yria. @opMysisl
nosioBUHHOTO yria. [IpeoOpa3oBanusi CyMMBbI TPUTOHOMETPUUECKHUX (YHKIUH B MPOU3BEICHHE U
MIPOU3BENICHUS B CYMMY. BhIpakeHre TPUTOHOMETPUIECKUX QYHKIIUN Yepe3 TAHTCHC
MOJIOBUHHOTO aprymenTa. [IpeobpazoBanus mpOCTEHIINX TPUTOHOMETPHUIECKHIX BBIPAKCHHM.



ITpocreiiye TPUroHOMETPUUECKUE YPAaBHEHUS U HEPABEHCTBA. APKCUHYC, apKKOCUHYC,
apKTaHT'€HC YUCIIa.

OVHKLHUN

Oyaknun. OO0JacTh ompeneeHUusT U MHOXECTBO 3HaueHuid. ['paduk ¢ynkmuu. IToctpoenue
rpadukoB (GYHKIMH, 3aJaHHBIX Pa3IUYHBIMU criocobamu. CBolicTBa (PYHKIHIA: MOHOTOHHOCTb,
YETHOCTb M HEYETHOCTb, NEPUOAUYHOCTb, OTPAHUUYEHHOCTh. lIpoMeXyTkuM BO3pacTaHus |
yObIBaHMsA, HAaOOJIbIIIEe U HAUMEHbIIEE 3HAYCHHS, TOUYKU IKCTpeMyMa (JIOKAJIbHOTO MaKCHUMyMa
U MuHUMyMa). I'paduueckas unteprperanus. [Ipumepbl (QyHKIIMOHANBHBIX 3aBUCHMOCTEH B
peanbHBIX MpoIeccax U SBJICHUSAX. BepTUKambHBIE M TOPU30HTAIBHBIE ACHMOTOTHI TPapHUKOB.
I'paduxu  apoOHO-muHEHHBIX (yHKIMH. Tpuronomerpuueckue (¢GyHKIHMH, HX CBOMCTBA U
rpaduKy; MEPUOTUYHOCTb, OCHOBHOM mepuon. IIpeoOpazoBanusi rpaduKOB: MapasieIbHbIN
IIEPEHOC, CUMMETPHUS OTHOCUTEIBHO OCEW KOOpAMHAT M CHUMMETPHUsSl OTHOCUTENIBHO Hadaja
KOOpJMHAT, CUMMETPUS OTHOCUTEIBHO IpPSAMOM y= X, pPacTsSDKEHHUE U C)KaThe BJOJb OCel
KOOpJMHAT.

HAYAJIA MATEMATUYECKOI' O AHAJIH3A

[Tonsatne o mnpepene mnocnenoBaresbHOCTU.  CyllleCTBOBaHUE  IIpefesla  MOHOTOHHOMU
OTPAaHMYEHHOM II0CIEA0BATEIBHOCTU. JlIMHA OKPYKHOCTM M IUIOIIAJb Kpyra Kak Ipeaelbl
II0CJIEI0BATENbHOCTEN. beckoHeYHO yObIBarolas reoMeTpUyecKas IpOrpeccuss U €€ CymMMa.
[Tonstne o HempepbIBHOCTH (yHKUWHU. [loHSATHE O TPOM3BOAHON (YHKIMHU, (UINYECKUN U
TE€OMETPUYECKUN CMBICI TPOM3BOAHON. YpaBHEHHE KacaTelnbHOH K Tpapuky QyHKIuH.
IIpou3BogHbBIE CYMMBI, pa3HOCTH, IIPOM3BENEHHUs, YacCTHOro. I[IpoM3BOIHBIE OCHOBHBIX
aneMeHTapHbIX  (QyHKiuiA. [IpuMeHeHHe TNPOWM3BOAHON K HUCCIEAOBAaHHIO (QYHKIUH U
oCTpoeHUIo rpadukoB. IIpumeps! Hcoap30BaHMs IPOU3BOAHOM /I HAXOXKACHUS HAMITYUIlero
pellleHuss B NPUKJIAJHBIX, B TOM 4YMCIE COLMAIBbHO-3KOHOMHUYECKMX, 3anadax. HaxoxneHue
CKOpPOCTH JUIsl Tpolecca, 3ajaHHoro ¢opmynol unu rpadukom. Bropas mpousBogHas u ee
buznyecKuil CMBbICI.

YPABHEHUA U HEPABEHCTBA

Pemenune Tpuronomerpudeckux ypaBHeHHH. OCHOBHBIE NMPUEMBI PEIIEHUS CUCTEM ypaBHEHUM:
MOJICTAHOBKA, alreOpanyecKkoe CIOKEHUE, BBEIACHHE HOBBIX MEepeMEHHBbIX. PaBHOCHIBHOCTH
YPaBHEHUI, HEPAaBEHCTB, CHCTEM. PellleHMe mpOCTEHIINX CUCTEM YpPaBHEHUH C JByMs
HEU3BECTHBIMU. PellleHne cucreM HEpaBeHCTB ¢ OAHOMN NepeMEeHHOM. Mcnoap30BaHuE CBOMCTB U
rpaduKoB QYHKIUI PH pellieHNH ypaBHEHUI U HepaBeHCTB. MeTo | uHTepBasioB. M3o0paxenue
Ha KOOpDAMHATHOM IUIOCKOCTH MHOXKECTBA PEIICHWH YPAaBHEHUH W HEPABEHCTB C JBYMs
NIEPEMEHHBIMM M UX CcHUCTeM. [IpuMeHeHHMe MaTeMaTHMYeCKUX METOJNOB Ul pELICHUS
coJepKaTeNbHbIX 3aJjad M3 Ppa3IUYHBIX o0JlacTed Hayku W TNpakTUKU. VHTeprperanus
pe3ynbpTaTa, yY4eT pealbHbIX orpaHndeHuid. JlokazatenbcTBa HepaBeHCTB. HepaBeHCTBO 0O
cpeaHeM apu(METHUECKOM U CPEHEM T'eOMETPHUUECKOM JBYX uuncell. Mcnonb3oBanue cBOMCTB U
rpadukoB QYHKIMI MTPH PEIIEHUN YpaBHEHUI U HEPABEHCTB.

I'EOMETPUA

I'eomerpusi Ha mjaockocTH. CBOMCTBO OUCCEKTPUCH yIyla TpeyrojibHUKa. PemeHue
TPEYroJbHUKOB. Brrunicienne OuccekTpuc, MeinaH, BbICOT, paInyCOB BIUCAHHON U ONMMCAHHOU
OKpykHOcTell. DopMynbl MIIOMAAN TpeyrojibHUKa: (Gopmyna ['epoHa, BblpakeHUE IIIOLIAIU
TPEYroJbHUKA 4Y€pe3 paaAuyC BIMCAHHON M ONHCAHHOW OKpYXHOCTeH. BblumciieHue yrios ¢
BEPILMHON BHYTPHU U BHE KPYTra, yIia MeXay XOpAoH U KacareapbHOW. Teopema 0 Ipou3BeIeHuI
oTpe3koB xopa. Teopema o kacaTenbHOR U cekyueill. Teopema 0 cymMMe KBaJpaTOB CTOPOH U



JIMaroHajger mnapasuiesorpaMMa. BrivMcaHHble W ONUCAHHBIE MHOTOYroJibHUKU. CBOWMCTBa U
MMPU3HAKHW BIMCAHHBIX W OIMMCAHHBIX YCTBIPCXYT'OJIbHUKOB. reOMeTpI/I‘-IGCKI/Ie MECTa TOYCK.
Pemienne 3amad ¢ MOMOIIBIO TEOMETPUUECKUX NPEOOPa30BaHUNA M T€OMETPUUYECKHUX MECT.
Teopema Yessl u Teopema Menenasi. Dmurc, runep0oia, mapadoia Kak reOMETPUIECKUE MECTa
Touek. HepazpemmumocTs Ki1acCMUecKHX 3aJa4 Ha TOCTPOEHUE.

[IpsiMble U MI0CKOCTH B NpocTpancTBe. OCHOBHBIE MOHATUS CTEPEOMETPUH (TOUKA, MpsAMas,
IJIOCKOCTh, MPOCTPaHCTBO). [loHsATHE 00 aKCMOMATUYECKOM CIOCOOE MOCTPOEHUS T€OMETPUHU.
[lepecekaromuecs, napaieibHble U CKPELIUBAIOLIUECS MpsMble. YTOJI MEXAYy MNPSMBIMU B
npoctpanctBe. [lepneHaukynspHOCTh mpsMbIX. llapamnenbHocTs M MEepHEHAMKYISIPHOCTH
npsIMOM M IJIOCKOCTH, MpH3HAaKM M cBoilictBa. Teopema o0 Tpex MNepHEHAUKYISIPaAX.
[lepieHauKynAp ¥ HAKJIOHHAS K IUIOCKOCTH. YTOJl MEXKAYy MpsSMOM U  IJIOCKOCTBIO.
[TapamiensHOCTh IUIOCKOCTEH, MNEPIEeHIUKYISIPHOCTh IUIOCKOCTEW, NPU3HAKKM U CBOWCTBA.
JIByrpaHHbIi yroj, JUHEHHBIA yros JBYrpaHHOro yria. PacCTosiHUS OT TOYKU JO IUIOCKOCTH.
PaccTosnue ot mpsmoill 10 IUIOCKOCTH. PaccrosiHMe MexIy mnapamiedbHbIMU ITOCKOCTSMHU.
PaccTosnne Mexay CcKpemmBarOIMMHCS NpsMbIMH. [lapannenbHoe  HPOEKTHPOBAHHUE.
OproroHanbHOE MPOEKTUpPOBaHUE. [[10Wadb OpmMocoHANbHOU NPOEKYUU MHO20Y20TbHUKA.
N300paxeHue npocTpaHCTBEHHBIX Guryp. [lenmpanvrnoe npoexmuposarue.

Mmuororpannnku. Bepiinnsl, pedpa, rpaHu MHOrorpaHHuka. Pazeepmka. Muozozpannule yaubi.
Buinyknvie muocoepannuxu. Teopema Dunepa. Ilpuzma, ee ocHoBaHuUs, OOKOBBIC peOpa, BBICOTA,
OokoBas MoBepXHOCTh. [IpsiMast u HakioHHas npusMma. [IpaBunbHas npusMma. Ilapamienenunen.
Ky6. [Mupamuna, ee ocHoBanue, 00KOBbIe peOpa, BbICOTAa, OOKOBasi MOBEPXHOCTh. TpeyronpHas
nupamuna. I[lpaBuwibHas mnupamuga. YceueHHas nupamuaa. Cummerpun B KyOe, B
napajienenunene, B npusme U nupamuzae. lloHdarne o cUMMETpUM B IPOCTPAHCTBE
(ueHTpanbHasA, oceBas, 3epkaibHas). CeueHUss MHOrorpaHHukoB. llocTpoeHue ceueHuil.
[IpencraBineHnre O NPAaBWIBHBIX MHOTOTPaHHHMKAaX (TeTpadap, KyO, OKTadap, AOAEKadaAp
HUHKOCAdIP).

Tena u noBepxHoctu Bpamenus. [{umuaap u konyc. YceueHnnsiii konyc. OCHOBaHHE, BBICOTA,
OOKOBasi MOBEPXHOCTb, OOpasyromias, pasBeptka. Ocesvie ceueHus U cedenus NapaiieibHvle
ocnosanuro. lllap u cdepa, ux ceuenus. Dumrc, runepoOoa, nmapadbona Kak CEUCHHS KOHYcCA.
Kacarenbnast mnockocte k cdepe. Cdepa, BmrcaHHass B MHOTOTPaHHUK, cdepa, OMHCaHHas
OKOJI0 MHOTOTpaHHUKA. [Jununopuueckue u KOHU4ecKue no8epxXHoCHu.

O0bembl TeJl M NJIOLIAAM WX NOBepxHocTeil. [lowamue 06 obveme mena. OmuouweHue
06vemo8 nooodonvix men. Popmynsl oObema KyOa, mapajjiesenunena, MPU3MbIL, IHIUHAPA.
®opmynel 00beMa mHpamMHuAbl U KoHyca. PopMmysbl MIIOLIaJM TMOBEPXHOCTEH IMIMHIApA U
kKoHyca. @opmysbl 00beMa 1mapa U miomanu chepsl.

Koopannatel U BekTOpbI. JleKapTOBBI KOOpAMHATHI B mpocTpaHcTBe. Popmyrna pacCTOSHUSA
MEXy IBYMS TOUKaMH. Y paBHEHUsI chepbl u niockocmu. Dopmyna paccmosHus om mouku 00
nrockocmu. Bextopel. Moaynbe Bektopa. PaBeHcTtBo BekTOopoB. ClioKeHHE BEKTOPOB U
YMHOXEHHE BEKTOpa Ha 4Yucio. Yron Mexay Bekropamu. KoopnuuaTtel BekTopa. CkansipHOE
npou3BeneHue BeKTOpoB. KommHeapHble BeKTOpbl. Pa3znoxkeHue BekTOopa 1O  JIBYM
HEKOJJIMHEApHBIM BeKTopaM. KomIutaHapHble BEKTOPBI. PaznoskeHue no TpeM HEKOMILIAaHAPHBIM
BEKTOpaM.

IInanupyemble pe3yJibTaThl



N3y4yenne reoMeTpun 1O JaHHOW MPOrpaMMe CIOCOOCTBYET (POPMHUPOBAHUIO y YHAIIUXCS
JHUYHOCTHBIX, MeTANPeAMETHBIX U MPeIMETHBIX PE3yIbTaTOB OOyUYECHHS, COOTBETCTBYIOIINX
TpeboBanusiM DenepaabHOrO TOCYAapCTBEHHOTO 00pa30BaTEIbHOIO CTAaHAApPTa CPEIHEro
o0mero oOpa3oBaHUsI.

Jlomyckaercst cMenanHas (ouHas ¥ 3a04Hasi) popma oOydeHus.

JINYHOCTHBIE pe3yJbTaThl:

BKJIIOUYAIOLME TOTOBHOCTH M CIIOCOOHOCTH OOYYalOIIUXCS K CaMOPa3BUTHIO,
JUYHOCTHOMY  CaMOOINPEIEIIEHUIO M  CaMOBOCIMTAaHUID B  COOTBETCTBHHM C
o011eyeI0BeYeCKUMHU IEHHOCTSMU;

cOpPMUPOBAHHOCT, ~UX  MOTHBAallMd K OOY4YEHHIO W  IIeJIeHAIpaBJICHHON
[IO3HABATEJILHOMN AESITEIbHOCTH, CUCTEMBI 3HAUUMBIX COLIMAJIBHBIX U MEKIMYHOCTHBIX
OTHOUICHUH, IIEHHOCTHO-CMBICTIOBBIX YCTaHOBOK;

CIIOCOOHOCTh CTaBUTb LIETIU U CTPOUTH )KMU3HEHHBIE IJIAHBI;

FOTOBHOCTb M CIIOCOOHOCTh K CaMOCTOSITENbHOM, TBOPUECKOH U OTBETCTBEHHOM
NEeSITEIIbHOCTH;

HaBBbIKU COTPYIHUYECTBA CO CBEPCTHUKAMM, I€TbMHU MJIAJIILIET0 BO3pPAcTa, B3POCIbIMU
B 0o0Opa3zoBaTenbHOM, OOLIECTBEHHO  IMOJIE3HOH,  y4eOHO-HCCIEN0BATENbCKOMH,
MPOEKTHOM U IPYTUX BUJAX JCSITEIbHOCTH;

TOTOBHOCTh M CIOCOOHOCTh K OOPa30BaHHIO, B TOM YHCIIE CaMOOOpa30BaHHUIO, Ha
MPOTSKEHUH BCEU KHU3HU;

CO3HATEJIbHOE OTHOIIEHHWE K HEIPEPHIBHOMY 0Opa30BaHUIO KaK YCJIOBHIO YCIIEUIHON
po(hecCHOHATLHOM U 0OIIIECTBEHHOH JIeATEeITHHOCTH.

MertanpeaMeTHble pe3yJbTaThl:
BKJIFOYAIOIIME OCBOCHHBIE OOYYAIOUIUMHUCA MEXKIIPEAMETHBIC TOHSATUS U YHUBEPCAIbHBIC
yueOHbIe AecTBUS (PEryNaTUBHbIE, TO3HABATEIbHBIC, KOMMYHUKATHBHEIE);

PerynsTuBHbIe:

YMEHHME BUIETb MAaTEeMaTHUECKYIO 3a/Jady B KOHTEKCTE NpOOJIEMHON CHUTyalluu B
JPYTUX IUCLMIUIMHAX, B OKPYXKaIOLIEeH KU3HH;

MOHMMATh CYIIHOCTb QJITOPUTMHUYECKHX IMpPEANUCAaHUN U yMEHue JeicTBOBaTh B
COOTBETCTBUHU C MPEIJI0KEHHBIM aJITOPUTMOM;

YMEHHE CaMOCTOSITEIbHO CTaBUThH II€NIM, BBIOMpPATh M CO3JaBaTh aJITOPUTMBI IS
penieHust yueOHbIX MAaTEeMaTHUYECKUX MPooIIeM;

BBIIBUTATh BEPCUU PEIICHUsI MPOOIEMbI, 0CO3HABATh (M MHTEPIPETUPOBATH B CIydae
HEOOXOMMOCTH) KOHEUYHBIA pPe3ysbTaT, BbIOUpATh CPEACTBA AOCTHIKCHHS LEIH W3
MPEJIOKEHHBIX, a TAKKE UCKATh UX CAMOCTOSITEIILHO;

MPUHUMATH PEIICHUE B YCIOBHIX HEMOIHOM U M30BITOYHOMN, TOYHON U BEPOSTHOCTHOM
uH(pOopMaLnu;

YMEHHE IUIAHUPOBATh U OCYIIECTBISITH JEATEIbHOCTh, HANPABJIECHHYIO Ha pElEHUE
3a/1a4 UCCIIEI0BATENBCKOTO XapaKTepa;

B TMAJIOTE C YUUTEJIEM COBEPIICHCTBOBATH CAMOCTOSTENIbHO BhIpAaOOTaHHBIE KPUTEPHUH
OLICHKH.

ITo3naBaTeabHBIC:

OCYIIECTBIISATh BBIOOp Hambosnee HP(EKTUBHBIX CMOCOOOB pEImICHUs 3a7a4 B
3aBHCHUMOCTH OT KOHKPETHBIX yCIOBUH;
aHAJIM3UPOBATh, CPABHUBATH, KilaccupuimupoBarh U 000011aTh GAKThI U SBICHUS;



YMEHUE TIOHUMAaTh M HCIOJB30BaTh MAaTEMAaTUYECKHE CPEICTBA HATJISTHOCTH
(rpaduku, TuarpamMMmsbl, TaOIUIBI, CXEMBI U Ap.) U WILTIOCTPAIlUU, WHTEPIPETAIIHH,
apryMeHTalluu;

JIaBaTh OIPEJICIICHUE TTOHITUSIM;

YMCHHUC HaxXOAWTb B Pa3JIMYHbIX HCTOYHHKAX I/IH(bOpMaI_[I/HO, HCO6XOI[I/IMy}O JJISL
pelICHUS MATEMATUYCCKUX Hp06HeM;

NepBOHAYAIILHBIC TPEJCTABICHUST 00 HAEAX W O METOAaX MaTeMaTUKH Kak 00
YHUBEPCAIbHOM SI3BIKE HAYKM W TEXHUKH, O CPEACTBE MOJECIUPOBAHUS SIBICHUU U
IIPOIIECCOB;

cpeacTBoM (OpPMHUPOBAHHS TO3HABATENbHBIX Y'Y/l ciy:kaT ydeOHBI marepuan |
IpeX/ie BCEro MPOAYKTUBHBIC 3aaHUs y4eOHUKA.

KomMyHukaTuBHbIE:

CaMOCTOSITENIFHOCTh B IJITAHUPOBAHUU U OCYIIECTBICHHHM Y4YEOHOH IESITeIbHOCTH H
OpraHu3anuyu y4eOHOro COTPYAHUUYECTBA C [1€JaroraMy U CBEPCTHUKAMU;
CHOCOOHOCTh K TIOCTPOCHUIO HWHAMBUAYaJIbHOW 00pa30BaTENIbHOW TpPaeKTOpHH,
BJIAJICHNEC HaBbIKAMH YYeOHO-HMCCIEIOBATEIbCKON, TPOCKTHOM M  COLMAIBHOM
JESATEIIBHOCTH;

YMEHHME CaMOCTOSITEJIbHO ONPENENATh LEIU JEATEIBHOCTH U COCTAaBJIATH IIJIaHbI
JESTEIbBHOCTH; CaMOCTOSITENIbHO OCYIIECTBIISATh, KOHTPOJIMPOBATh U KOPPEKTUPOBATH
JESATEIIBHOCTB;

UCIIOJIb30BaTh BCE BO3MOKHBIE PECYpPCHI Ul JOCTH)KEHMSI IOCTABICHHBIX LENeH U
peanu3anuy IIaHOB JeATEIbHOCTH;

BbIOMPATh YCHELIHbIE CTPATEIMH B PA3JIUYHBIX CUTYaIUsX;

YMEHHUE MPOJYKTUBHO OOIIATHCA M B3aMMOJEHCTBOBAaTH B IPOIECCE COBMECTHOM
JeSITebHOCTH, YYUTHIBATh MO3UIUH JAPYTUX YYACTHUKOB JAESATEIBHOCTH, 3(pPEeKTUBHO
paspenatb KOH(QIUKTHI;

BJIQ/ICHUE HAaBbIKAMU I103HABATEIbHOW, Y4eOHO-MCCIEN0BAaTEIbCKOW M IPOEKTHOM
NeSITeIbHOCTH, HaBBIKAMU pa3peleHus npooiiem;

CIIOCOOHOCTP M TOTOBHOCTh K CaMOCTOSITEIbBHOMY IIOMCKY METOAOB pEIICHUS
MPAKTUYECKHX 3aj[a4d, IPUMEHEHHUIO Pa3IMUHbIX METOO0B [T0O3HAHUS;

TOTOBHOCTb M CIIOCOOHOCTh K CaMOCTOSITEIbHOM HMH(OPMAIIMOHHO- MO3HaBaTEIbHOMN
NEeSTENIbHOCTH, BKJIIOYasi yMEHHWE OpPHUEHTHUPOBATHbCS B PAa3IMUHBIX HCTOYHUKAX
uHpopManuy,

KPUTUYECKH OLIEHUBaThb M HWHTEPHPETHPOBATh HMH(OpMAIMIO, MOJy4aeMyio U3
Pa3IUYHbBIX HCTOYHUKOB;

YMEHUE HCHOJb30BATh CPEICTBA HH(POPMALMOHHBIX U  KOMMYHUKAITMOHHBIX
texHojoruil (manee — WKT) B pemieHur KOTHUTUBHBIX, KOMMYHHMKAaTHUBHBIX U
OpraHM3aI[MOHHBIX 3a/1a4 C

co0uro/IeHreM TpeOOBaHUI SPrOHOMHKH, TEXHUKH 0€30MacHOCTH,

TUTUEHBI,  pecypcocOepekeHHs, MPaBOBBIX M ATHUECKUX  HOPM, HOPM
UH(POPMALIMOHHOM 0€30MacHOCTH;

BJaJICHHME HABbIKAMM I103HABaTEJIbHOM pe(dIeKCHMH KaK OCO3HAHHS COBEPILAEMBIX
JNENCTBUI U MBICIIUTENBHBIX MPOLIECCOB, UX PE3Y/IbTATOB U OCHOBAHUI, IPAHHULl CBOETO
3HAHMS U HE3HAHUS, HOBBIX IT03HABATENbHBIX 3a/1a4 U CPEJICTB UX TOCTUKEHUS.



CpenctBoM GOpMHpPOBaHHMS KOMMYHHMKATHUBHBIX Y Y[ ciy)kaT TEXHOJIOTHS TPOOJIEMHOTO
oOydeHus, opraHuzanus padoThl B MaiblX TpyNnax, TaKKe HCHOJIb30BaHUE JUYHOCTHO-
OPUEHTHUPOBAHHOT'O U CUCTEMHOACSTEIIBHOCTHOTO 00YUYEHUSI.

IIpenmeTHble pe3yJibTaThI:

® BKJIIOYAKOIIUX OCBOCHHBIC 06yLIaIOH_II/IMI/IC${ B XO04€ H3YUCHUA yqe6H0ro npeamMceTa

YMEHUs, BUIBI JEATEIBHOCTH MO MOJYYCHHIO HOBOTO 3HAaHUSA B pamMKax y4eOHOTo
npeaMeTa, ero npeodpa3oBaHUI0 U MPUMEHEHUIO B YUeOHBIX, y4eOHO-TIPOEKTHBIX U
COLIMAJIbHO-TIPOEKTHBIX CUTYaIUSX;

L4 q)OpMI/IpOBaHI/Ie MATEMAaTHUYCCKOro TuWIla MBIIJICHHUA, BJIAACHUC I‘GOMGTpPI‘-IGCKOfI

TCpMI/IHOHOFHeﬁ, KIIFOYCBBIMHU IMTOHATHAMH, MCTOAAMHU U HpI/IeMaMI/I,

¢ [TOHUMAaHHEC BO3MOXHOCTU aKCUOMATHYCCKOI'O IMTOCTPOCHUA MATCMATHYCCKUX TGOpI/Iﬁ;
® BJIAACHUC MCTOAAaMHU JOKA3aTCIBCTB U AJITOPUTMOB PCIICHU,

® YMCHHC UX NPHUMCHATH, IPOBOAUTDL PACCYKACHUA B XOAC PCHICHUSA 3a4a4;

® BJIAZACHUC OCHOBHBLIMH ITOHATUAMMU O INIOCKUX U MPOCTPAHCTBCHHBIX T'COMETPUUCCKHUX

¢durypax, uX OCHOBHBIX CBOMCTBAX;
c(OPMHUPOBAHHOCTh YMEHHUS PAciO3HABAaTh HA YEPTEk,ax, MOJCISAX M B pPEalbHOM MHUPE
reoMeTprYecKue (PUrypsl;
NPUMEHCHHE H3YYCHHBIX CBOWCTB T'€OMETPHUECKUX (GUryp ¥ (GOpMYN s PEUICHHUS
FCOMETPHUYUCCKUX 3a/1a4 U 3a/1a4 C MPAKTUICCKUM COZCPIKaHUEM,
orepupoBaTh Ha 0a30BOM YpPOBHE IMOHATHUSAMH: TOYKa, TMpsMas, IUIOCKOCTh B
POCTPAHCTBE, MAPAJUICIBbHOCTh U IEPIICHIUKYISIPHOCTD MPSIMBIX M IJIOCKOCTEH;
pacro3HaBaTh OCHOBHBIC BHJIbI MHOTOI'PAaHHHMKOB (IIPHU3Ma, MUPAMHUA, MPSIMOYTOIbHbIM
napasuienenumnes, Kyo);
u300pakaTh W3ydaemble (UTYpbl OT PYKH U C HMPHUMEHEHHEM IPOCTBIX YEPTEIKHBIX
UHCTPYMEHTOB;
JenaTh (BBIHOCHBIE) TUIOCKHE YEPTEXH M3 PUCYHKOB TPOCTHIX OOBEMHBIX (UTYp: BUJ
CBepXy, COOKY, CHU3Y;
U3BJCKaTh  MHGOPMALMIO O  TPOCTPAHCTBEHHBIX  T'€OMETPHUECKUX  (Urypax,
NPE/ICTaBJICHHYIO Ha YepTekaxX U PUCYHKaX;
npuMeHsITh Teopemy Iludaropa mpu BBIUKCICHHH 3JEMEHTOB CTEPEOMETPHUECKUX
$uryp;
BBIYUCIIATH IUIOMIAIM OOKOBOM M MOJTHOM TUIONIAd MHOTOTPAHHUKOB.

B noBceHeBHOM KU3HU U IIPH U3YYEHHUH APYTUX MPeIMETOB:

COOTHOCHTH aOCTpakTHbIE TE€OMETPHYECKHE TOHATUS U (AaKTbl C peaJbHBIMU
KU3HEHHBIMH 00bEKTaMHU U CUTYaIUsIMHU;

HCIIOJIb30BaTh CBOWCTBAa MPOCTPAHCTBEHHBIX TIE€OMETPUYECKUX GUIYp A pPELICHUS
TUIIOBBIX 337a4 IPAKTHYECKOTO COAECPKAHUS;

COOTHOCHTB IUIOIAAH TOBEPXHOCTEH TeJ OAMHAKOBON (POPMBI Pa3IMUHOTO Pa3Mepa;
OLIEHUBaTh (OpPMY TMPaBWIBHOTO MHOTOTPaHHUKA TIOCJIE CIWJIOB, CPE30B M T.II.
(onpenensaTh KOJIMYECTBO BEPIINH, pedep U rpaHel MOJyYeHHBIX MHOTOTPAaHHUKOB);
orepupoBaTh Ha 0a30BOM YPOBHE MOHSITHEM JIEKaPTOBBI KOOPJAUHATHI B IPOCTPAHCTBE;
HaXO/IUTh KOOPJMHATHI BEPIIMH KyOa U MPSMOYTOJILHOTO Mapasliesenue1a;

ONKCHIBATh OTJIEJbHBIE BBIIAIOIIMECS pPE3yJbTaThl, IMOJIyYEHHbIE B XOJAE Pa3BUTHS
MaTeMaTUKHU KaK HayKH;



® 3HATh NPUMEPHI MATEMATUYECKUX OTKPBITUH W MX aBTOPOB B CBA3U C OTEUECTBEHHOU U
BCEMUPHOMN UCTOPHUEH;

® TIOHMMAaTh POJb MATEMATUKH B pa3BuTUU Poccuu;

® [IPUMEHSTH U3BECTHBIE METObI IPH PEIICHUU CTAHIAPTHBIX MATEMATUYECKHUX 3a/1aY;

e 3aMeuyaTh M XapaKTepU30BaTh MATEMaTUYECKHE 3aKOHOMEPHOCTH B OKpYKarOMIeH
JIEHCTBUTEIIFHOCTH,

® [IPUBOJIUTH NPUMEPHl MATEMATUUYECKHUX 3aKOHOMEPHOCTEW B MPHUPOJE, B TOM YHUCIE
XapaKTEePU3YIOLIUX KPacoOTy M COBEPILEHCTBO OKPYXKAIOIIET0 MHUpa U IMPOU3BEICHUM
HCKYCCTBA.

I[Inanupyemble pe3y/ibTaThl H3y4YeHHUsI M0 TeMaM Kypca «I'eomerpun» B 10 ki1acce

v’ onepupoBarh Ha 0a30BOM YpOBHE MOHSTHSIMH: TOYKA, MpAMAs, IUIOCKOCTh B
MPOCTPAHCTBE, NapaIeIbHOCTh U NEePIEHANKYIIPHOCTh IPSIMbIX U TIOCKOCTEIH;

v/ pacnosHaBaTh OCHOBHbIE BHJBI MHOTOIPaHHUKOB (IpH3Ma, MUpPaMU/a, MPAMOYTOJIbHBIM
napajuienenunesn, kyo);

v u3o0paxkarth H3y4aeMmble (QUIYPBl OT PYKH W C NPUMEHEHHEM IIPOCTHIX YEPTEIKHBIX
HHCTPYMEHTOB;

v’ nenarth (BBIHOCHBIE) IJIOCKHME YEPTEKH M3 PUCYHKOB MPOCTHIX OOBEMHBIX (UTYP: BHI
CBEpXy, COOKY, CHU3Y;

v u3BieKarh  WH(GOPMANMIO O  MPOCTPAHCTBEHHBIX  TEOMETPHYECKHX  (PUTYpaX,
MPEJICTABICHHYIO HA YePTeKaxX U PUCYHKAX;

v npumensTs Teopemy Iludaropa npu BEIYMCIEHHN 2JIEMEHTOB CTEPEOMETPHIECKUX (UTYD;

v BBIYUCJIATH IIOMIaA1 OOKOBOH M MOTHOM rmjiaomaan MHOTOI'PpaHHHUKOB.

ITnanupyemsie pe3yJbTaThl 00y4eHHs MO ajaredpe U HA4YaJIaM MATEMaTHYECKOI0 aHAJIN3a

W3yuenue anredpsl ¥ Hayall MaTeMaTHYECKOTO aHaJIM3a B CTapIlel mKoJe 1aéT BO3MOXKHOCTh
JOCTHKEHUS 00Y4alOUIMMHUCS CIEAYIOIIUX PE3YIbTaTOB.

JIUYHOCMHDbIE.

1) chopMHUPOBAHHOCTH MUPOBO33PEHHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO Pa3BUTHSI
HAayKH; KPUTUYHOCTb MBIIIJICHHA, YMCHHC pPaCllO3HaBaTh JIOTHYCCKU HCEKOPPCKTHBIC BBICKA-
3bIBaHUSA, OTIMYATh THUIIOTE3Y OT (PaKTa;

2) TOTOBHOCTh M CHOCOOHOCTh BECTH JUAIOT C JPYTUMH JIFOJABMH, JOCTUTaTh B HEM
B3aMMOIIOHUMAaHHUSI, HAXOAUTh OOIIKE IIeNTH U COTPYAHUYATH AT MX JOCTHUKCHHUS,

3) HaBbIKM COTPYAHHUYCCTBA CO CBCPCTHUKAMH, JACTbBMU MJIAAIICTO BO3pacTa, B3POCILBIMU B
00pa3oBaTeNbHON, 0OIECTBEHHO TOJIE3HOM, y4eOHO-UCCIIEA0BaTENLCKOM, MPOSKTHON U IPyrux
BUAax ACATCIBHOCTH,

4) TOTOBHOCTh M CIIOCOOHOCTH K 0Opa30BaHHMIO, B TOM YHCIE CaMOOOpa3oBaHUIO, Ha
MPOTSDKEHUHM BCEM JKW3HM, CO3HATEIbHOE OTHOIICHHWE K HEMPEPHIBHOMY OOpa30BaHUIO Kak
YCIIOBHIO YCTIEIIHOM NMpo(hecCHOHaIbHONM U OOIIECTBEHHOM JesITeIbHOCTH;

5) acTeTHYeCKOe OTHOIIEHHWE K MHPY, BKIIOYas SCTETUKY ObITa, HAYYHOTO M TEXHHUYECKOTO
TBOPUYECTBA;

6) oco3HaHHBI BBIOOp Oymyiiel mpodeccd W BO3MOXHOCTEH peaau3allii COOCTBEHHBIX
JKU3HEHHBIX IUJIAHOB; OTHOIICHHE K MPO(ECCHOHAIBHON IesITeNbHOCTH KaK BO3MOKHOCTH
ydyaCTusds B PCUHICHUH JIMYHBIX, O6H.[€CTB€HHI)IX, TOCYyAdapCTBCHHBIX, O6I]_[eHaIII/IOHaJ'II)HI)IX
npooieMm.



Memanpedmemnble:

1) yMeHHEe CaMOCTOSITEIBHO ONPEHCHSATh II€JIH JEATEIBHOCTH W COCTABIATH  ILUIAHBI
JESATCIIBHOCTH;  CaAMOCTOSITEJIbHO  OCYIECTBIISATh, KOHTPOJUPOBATH U  KOPPEKTHPOBATh
JIESTENIbHOCTD; UCII0JIb30BaTh BCE BO3MOXKHBIE PECYPCHI JUIsl JOCTUKEHMSI IOCTABIEHHBIX 1LieNeil
U peajlu3alMy IJaHOB JESTEIbHOCTH; BBIOMpAaTh YCIELIHbIE CTPAaTerdd B  Pa3IM4YHbIX
CUTYaLUsX;

2) yMEHUE TIPOAYKTUBHO OOIIATBCS W B3aMMOJCHUCTBOBAaTH B IPOLECCE COBMECTHOM
NESITeIbHOCTH, YYUTHIBATh MO3HMIMU JIPYTMX YYaCTHHKOB JESTEIbHOCTH, 3(PPeKTUBHO
pasperiatb KOH()IUKTHI;

3) BlaJicHMEe HaBBIKAMH  I103HABATEJbHOW, y4eOHO-HCCIICHOBATEIBCKOM W HPOCKTHOM
NeSITeIbHOCTH, HaBBIKAMU pa3pelleHust pooiiem;

4) criocoOHOCTh ¥ TOTOBHOCTh K CAMOCTOSITEIIbHOMY ITOMCKY METOJIOB PEIICHUS MPAKTHUECKUX
3aJa4, IPUMEHEHHUIO Pa3JIMYHbIX METOJOB ITI03HAHUS;

5) rOTOBHOCTL M CIIOCOOHOCTH K CAMOCTOSITCIbHOW — HH(OPMAIMOHHO-TI03HABATEIbHOM
NeSITeIbHOCTH, BKIIIOYAsi YMEHHME OPUEHTHPOBATHCS B PA3JIMYHBIX HMCTOYHHMKAX HH(POpMALUH,
KPUTUYECKH OIEHMBATh W HWHTEPIPETHPOBATH WHGPOPMALHIO, IMOTYyYaeMyI0 M3 Pa3IMYHBIX
VCTOYHUKOB;

6) yMeHue HCIOJIb30BaTh CPEICTBa MH()OPMALMOHHBIX M KOMMYHHKAIMOHHBIX TEXHOJIOTHH
(manee — UKT) B pemieHMM KOTHUTHBHBIX, KOMMYHUKATUBHBIX U OPraHU3allMOHHBIX 3aJad C
CcoOII0ACHHEM TpebOBaHMI SPrOHOMUKH, TEXHUKU 0e30IaCHOCTH, TUTHCHEI,
pecypcocOepeKeHns, IPaBOBbIX U 3TUYECKUX HOPM, HOPM MH(OPMAIIMOHHON 06€3011aCHOCTH;

7) BHaJicHHUE S3bIKOBBIMH CPEJCTBAMH — YMEHHE SICHO, JIOTHYHO ¥ TOYHO M3JIaraTh CBOKO TOUKY
3pEeHUs, UCIIOJIb30BATh aJIEKBATHBIE A3BIKOBBIE CPECTBA,

8) BnajgeHUE HaBBIKAMU IMO3HABATEIILHOM PE(ICKCHU KaK OCO3HAHHS COBEPIIAEMbIX JICUCTBHN
MBICIIUTENIBHBIX IPOLECCOB, UX PE3YJIbTaTOB U OCHOBAaHUH, IPAaHUL] CBOETO 3HAHMSI U HE3HAHMS,
HOBBIX I103HABATEIbHBIX 33/1a4 U CPEACTB UX JTOCTHIKEHUS.

npeomemmbole:

[IpenmetrHpie  pe3ysibTaThl  OCBOCHHMSI  MHTETPUPOBAHHOIO  Kypca  MaTE€MaTHKH
OpUEHTUPOBaHbl Ha ()OPMUPOBAHUE IIENOCTHHIX MPEACTABICHUN O MUpEe M OOIIeHl KyIbTypbl
00ydJaronuxcst MyTéM OCBOCHHUSI CUCTEMATHUYECKUX HAyYHBIX 3HAHUM M CIOCOOOB JEHCTBUM Ha
MeTanpeMETHOH OCHOBE, a IMpeIMETHbIE pe3yJbTaThl OCBOEHHUS Kypca anreOpsl W Hayal
MaTeMaTUYeCcKOro aHajluM3a Ha 0a30BOM ypOBHE OpHEHTHpPOBaHbl Ha obOecreueHue
MPEUMYIIECTBEHHO  00IIeo0pa3oBaTebHOM W OOWIEKYJIbTYpHOH  MOATOTOBKUA.  OHU
IIPEANOIATrakoT:

1) chopMHUPOBAHHOCTH MPEACTABICHNUN O MaTEMAaTHKE KaK YaCTH MUPOBOM KyJIbTYPbI H O MECTE
MaTeMaTUKH B COBPEMEHHOW IUBUJIM3AIUM, O CIIOCO0aX OMUCAHUS HAa MATEMAaTHYECKOM S3BbIKE
SIBJIEHUW pEaIbHOI0 MHUPA;

2) chopMHUPOBAHHOCTh MPEACTABICHUH O MAaTeMAaTHYECKMX TMOHATHAX KaK O BaKHEHIIHMX
MaTeMaTUYECKUX MOJEIIAX, O3BOJIIOIIMX ONKMCHIBATh U U3Y4YaTh Pa3HbIC IMPOLIECCHI U SBJICHUS,
MMOHUMaHUE BO3MOKHOCTH aKCMOMATUYECKOTO MOCTPOEHUS MAaTEMAaTUUYECKUX TEOPUH;

3) BIajeHHEe METOJIaMHU JI0Ka3aTelIbCTB M QJITOPUTMOB PCIICHHS, yYMEHHUE HUX MPUMEHSTH,
MPOBOJUTH JTIOKA3aTEJIbHBIE PACCYXKICHUS B XO/I€ PEIICHUS 3a/1ay4;

4) BiajeHUE CTAHJAPTHBIMHU MPUEMAMU PEIICHUS PAI[HOHATBHBIX

U HPPAUUOHAIBHBIX, IOKA3aTEJbHBIX, CTEMEHHBIX, TPUTOHOMETPUYECKUX YpaBHEHUU U
HEPABEHCTB, UX CUCTEM; HCIOJIb30BAHUE TOTOBBIX KOMIIBIOTEPHBIX MPOTrPaMM, B TOM YHUCIIE IS
MOMCKa MYTH PEIICHUS U WILTIOCTPALlUH PELICHHS] YPAaBHEHUN U HEPABEHCTB;

5) chopMHUPOBaHHOCTH MPEICTABICHUI 00 OCHOBHBIX MTOHATHUSAX, UCAX U METO/IAaX
MaTEeMaTH4YeCKOro aHAJIN3a;



6) chopMHUPOBaHHOCTH TPEACTABICHUN O MPOIECCaX M SIBJICHUSIX, UMCIOIIUX BEPOSTHOCTHBIN
XapakTep, 0 CTATHCTHYECKUX 3aKOHOMEPHOCTSIX B PEalbHOM MHpPE, 00 OCHOBHBIX MOHSITHSX
AIIEMEHTAPHON TEOpPHM BEPOATHOCTEH; CHOPMHPOBAHHOCTH YMEHHUH HAXOAWTh U OICHUBATH
BEPOSTHOCTH HACTYIUICHHSI COOBITHH B IMPOCTEHIINX MPAKTUYECKUX CHTYAIMSIX U OCHOBHBIC
XapaKTEPUCTUKU CIyYalHBIX BEJIMYHH;
7) BiaJicHUE HaBbIKAMH HMCIIOJIb30BaHKS TOTOBBIX KOMITBIOTEPHBIX MPOrPaAMM IPH PELICHUH
3ajay.

[TpeaMeTHBIC pe3yabTaThl OCBOCHUS Kypca aireOpbl U Havyal MaTeMaTHYECKOro aHaJIn3a
Ha yriyOJI€HHOM YpOBHE OPHUEHTHPOBAHBI IPEUMYIIECTBEHHO HA MOATOTOBKY K MOCIEAYIOIIEMY
npodeccroHaIbHOMY 00pa30BaHUIO, PA3BUTHE MHAMBHIYAIbHBIX CIIOCOOHOCTEH 00yYarOMXCsI
myTéM OoJiee TIyOOKOro, YeM 3TO MPeaycMaTpUBaeTCsl 0a30BBIM KypCOM, OCBOCHHSI OCHOB HayK,
CHCTEeMaTHUYECKHUX 3HAHUI U CIIOCOOOB JACHCTBUM, MPUCYINUX JAHHOMY YIeOHOMY MPEIMETY.

YrnyOnéHHbI ypOBEHb H3YYCHHS ainreOpbl M Haval MaTeMaTHYeCKOro aHaiu3a
BKITIOUYAET, KPOME MEPEUHCICHHBIX BBIIIE PE3YJIbTATOB OCBOEHUS 0a30BOT0 Kypca:
1) chopMUPOBAHHOCTh MPEACTABACHHNE O HEOOXOAMMOCTH JI0KA3aTCIbCTB MPH 000CHOBAHHUU
MaTEMaTUYECKUX YTBEPKIACHHUN M PO aKCMOMATUKH B MIPOBEICHUM JICTYKTUBHBIX PacCyxkje-
HUH;
2) chopMHUPOBAHHOCTH MOHATHHHOIO ammapara 1Mo OCHOBHBIM pa3jieliaM Kypca MaTeMaTHKU;
3HAaHUU OCHOBHBIX T€OpeM, POPMYT U YMEHHS UX MPUMEHITh; YMEHHs JOKA3bIBaTh TEOPEMBI U
HaXO0JIUTh HECTAHJIAPTHBIC CIIOCOOBI peIlIeHUs 3a1a4;
3) chopMHPOBAaHHOCTE ~ yMEHHI  MOJCIHPOBATH  peajbHbIC  CUTYalllH, HCCIIEAOBATh
MOCTPOEHHBIE MOJIETTH, HHTEPIPETUPOBATH MOJYUCHHBINA PE3YIIbTAT;
4) copMHPOBAHHOCTh MPEACTABICHUI 00 OCHOBHBIX MOHATHAX MATEMaTHYECKOrO aHalW3a U
WX CBOWMCTBAx, BJIAJICHUE yYMECHHEM XapaKTCPU30BaTh IOBEACHHE (PYHKIIHMA, HCIIOJIb30BAHUC
MOJTyYEHHBIX 3HAHUH JIJIsl ONUCAHUS U aHANIu3a PeabHBIX 3aBUCHMOCTEI;
5) BilaZicHHE YMEHHSMH COCTaBJICHHS BEPOSTHOCTHBIX MOJCICH IO YCIOBHIO 3aJadyd MU
BBIUMCJICHHUS] BEPOATHOCTH HACTYIUICHHUS COOBITUH, B TOM YHCJIE C MpUMEHEHHeM (GopMyl
KOMOWHATOPUKA U OCHOBHBIX TEOPEM TEOPHUH BEPOSTHOCTEH; HCCIECAOBAHUS CIyYalHBIX
BEJIMYMH 110 UX PACIPEEICHUIO.

DJIeMEeHThI TEOPUH MHOKECTB U MATEeMATHYeCKOM JIOTHKH

—CBOOOJHO ONEpPUPOBATH MOHITUSMHU: MHOXECTBO, ITYyCTOE, KOHEYHOE M OECKOHEYHOE
MHOXECTBa, 3JIEMEHT MHOXKECTBA, IOJMHOXKECTBO, IepecedyeHue, OObeIMHEHHE M Pa3HOCTb
MHOXECTB;

—IPUMEHSTh YHUCJIOBBIE MHOXKECTBA Ha KOOPJMHATHOW TMpPsIMOM: OTPe30K, HHTEpBall,
MOJIYMHTEPBAJI, IPOMEXKYTOK C BBIKOJIOTOH TOUYKOM, Tpauueckoe MpeACcTaBIeHNe MHOKECTB Ha
KOOPJIMHATHOM IMJIOCKOCTH;

— IIPOBEPATH MPUHAIICKHOCTH SJIEMEHTa MHOXKECTBY;

—HaXOJUTh IlepeceyeHre M OOBEAMHEHHE MHOXECTB, B TOM YMHCJIE MPEACTaBIECHHBIX
rpaduyecky Ha YKUCIOBOM MPAMOM M Ha KOOPJMHATHOM IJIOCKOCTH;

—3a/1aBaTh MHOXKECTBA MEPEUUCIICHUEM U XapaKTePUCTUUECKUM CBOWCTBOM;

— ONEpUPOBaTh MOHITUSMHU: YTBEPXKIECHHE, OTPHIIAHUE YTBEP)KICHHS, UCTUHHBIC W JIOKHBIE
YTBEP)KICHMSI, IPUYHMHA, CJIEICTBUE, YACTHBIN ClTy4yail 001Iero yrBepk/1eHus, KOHTPIpUMED;

— IPOBOMTH JOKa3aTEIbHBIC PACCYXKICHUS ISl 000CHOBAHWS HCTHHHOCTH YTBEPIKICHUH;
—onepuposams NOHAMUEM OnpedeieHUs, OCHOBHbIMU GUOAMU ONpedeNeHUll U meopem,

— HOHUMAMb CYyMb KOCBEHHO20 00KA3AMENbCMEa;

—onepuposamv NOHAMUAMU CHEMHO20 U HECUEMHO20 MHONCECTNEA,

—NPUMEHAMb  Memo0d MAamemMamuideckoi UHOYKYuu Ol NPOBeOeHUsl PACCYHCOEHUU U
00KA3amenbcme npu peuleHul 3a0ad.

B noBceHeBHOM KU3HM M TIPM M3Y4YCHHH APYTUX NPEJIMETOB:



—HCNOJIb30BaTh YHWCJIOBBIE MHOKECTBA HAa KOOPAMHATHOW MPSIMOM M Ha KOOPAWMHATHOM
TUTOCKOCTH JIJISl OMTMCAHUS PEATbHBIX IMPOIIECCOB U SIBIICHU;

— MPOBOJMTH JIOKA3aTeIbHBIC PACCY)KICHHS B CHUTYallUsX MOBCEIHEBHOM XKH3HU, MIPHU PEIICHUU
3a/1a4 U3 IPYrux MpeIMeToB;

— UCNONL306AMb MEOPEMUKO-MHONCECBEHHDIL SI3bIK U SA3bIK JI02UKU OISl ONUCAHUSL PEAbHbIX
npoYyeccos u s81eHull, NPu peueHuu 3a0a4 Opyeux y4eOHvix npeomemoa.

Yucaa n BbIPAKCHUA

—CcBOOOIHO OMEPHUPOBATh MOHITUSIMH: HATYPAILHOE YHCIIO, MHOYKECTBO HATYpPAIBbHBIX YHCET,
IIEJIOE YMCII0, MHOXKECTBO IEJIBIX YUCEI, OOBIKHOBEHHAS IPO0b, ACCATHYHAS JPOOb, CMEIIAHHOE
YHCI0, PAlMOHAIBHOE YHCJIO, MHOXECTBO pAIlMOHAIBHBIX YHCEN, HMPPAMOHAIBHOE YHCIIO,
KOpEHb CTCIICHU W, JICHCTBUTEIBHOE YMCIIO, MHOXKECTBO JCHCTBUTEIBHBIX YHCEN, TEOMETpUYC-
CKasi MHTEPIIPETAIHS HATyPAIbHBIX, IEBIX, PAIIHOHATBHBIX, TEHCTBUTEIBHBIX YHCEI;

— MOHUMATh U OOBSICHATH PA3HUILY MEX/TY TTO3UIIMOHHOW U HEMO3UIIMOHHOM CUCTEMaMH 3aIlTUCH
qrcen,

— MEePEBOJUTD YKCIIA U3 OJHOM CUCTEMBI 3aITUCH (CUCTEMBbI CUHCIICHUS) B IPYTYIO;
—I0Ka3bIBaTh M HCIIOJIB30BATh MPU3HAKH JICJTMMOCTH, CYMMBI W TIPOU3BEICHUS IPHU
BBINTOJIHCHUH BBIUMCIICHUI U PEIICHUH 3371a4;

— BBIMOJTHATH OKPYIJICHHE PAIIMOHAIBHBIX U UPPAITMOHATBHBIX YHCEIT C 3aJIAaHHON TOYHOCTHIO;
— CpaBHMBATH JCHCTBUTEILHBIC YUCIIA PA3HBIMU CIIOCO0AMH;

— YIIOPSIIOYMBATh YHCJIa, 3allMCaHHBIC B BUJC OOBIKHOBEHHOW M JIECATUYHOW IPOOM, 4YHCIIa,
3allUCaHHbIC C HCIOJb30BAHUEM apU(PMETHUYECKOTO KBAJIPATHOTO KOPHS, KOPHEH CTENCHH
0oJIbIIIe BTOPOH;

—muaxoautb HOJ] 1 HOK pasnbimu ciocob0aMu U HCTIONb30BaTh UX MPU PEIICHUU 3a7a4;

— BBIMOJTHATh BBIYMCICHUS W IMPEOOPA30OBAHUS BBIPAXKCHHM, COJIEPIKAIINX JICHCTBHTEIHHBIC
YKclia, B TOM YKCJIe KOPHU HATYpaJbHBIX CTETICHEH;

—BBITIOJIHATh ~ CTAaHAAPTHBIC  TOXKISCTBEHHBIC  IMPEOoOpa3oBaHUS  TPUTOHOMETPHUYSCKHUX,
Jorapu(pMHUECKUX, CTETIEHHBIX, UPPAIIMOHAIBHBIX BHIPAKEHUI;

—CB0D0OHO ONEPUPOBAMb YUCLOBLIMU MHOHNCECMBAMU NPU PEUUEHUU 3A0a,

— NOHUMAMb NPUHUHBL U OCHOBHbIE UOCU PACUUPEHUSL YUCTIOBIX MHOMCECTE,

—a671a0ems OCHOBHbIMU NOHAMUIMU MeOPUU OeTUMOCIU NPU PeUleHUU CMAHOAPMHBIX 3a0al;
—umems 6A306ble NPEOCMABIEHUSL O MHONCECTNBE KOMNJIEKCHBIX YUCEL;

—CBODOOOHO ~ GBINOHAMb  MONCOECBEHHbIE — NPeobpaA306anus — MPUSOHOMEMPUUECKUX,
J102apupmMuiecKux, CmeneHHbIX 6blPaANCeHULL,

—enadems gpopmynou ounoma Hoetomona,

—NpUMeHAmMb NpU peuleHuu 3a0ay meopemy o auHetiHom npeocmasnenuu HOJ], Kumatickyio
meopemy 06 ocmamkax, Manyro meopemy Depma;

— NPUMEHSIMb NPU PeuleHUul 3a0ay MeopemuKo-yuciosvle YYHKYUU: YUcio u Cymma oeiumeretl,
Gynxyuro Dinepa;

—NPUMEHAMb NPU peuleHUul 3a0ay yentvle Opoou, MHO20UIeHbl C OeliCMEUMENbHbIMU U YelblMU
K03 puyuenmamu;

—a6na0ems NOHAMUAMU. NPUBOOUMbIE U HENPUBOOUMbBIE MHO20UNEHbl, NPUMEHAMb UX Npu
peuieHuu 3a0a4,

—npumenamy npu peuwieHuu 3ao0ay OcHO8HYIO meopemy aneebpvl, npocmevuiue @GyHKYuu
KOMNJIEKCHOU nepeMeHHOl KaK 2eomempuyieckue npeoopaso8anusl.

B noBceqHeBHOM KU3HM U NPU U3YYEHUH APYTUX NPEeAMETOB:



—BBINOJIHATh U OOBSICHATH PE3YNIbTAaThl CPABHEHUS PE3Y/IbTATOB BBIYMCICHUN MPHU pEIICHUH
IPAaKTUYECKUX 3a7ay, B TOM YUCIIE NPUOIMKEHHBIX BBIUMCICHUH, NCIOIb3Ysl Pa3HbIE CIOCOOBI
CpPaBHEHUN;

—3alKChIBaTh, CPABHUBATD, OKPYTJIATh YNACIOBBIE IAHHBIC;

—HUCIIOJIB30BATh PCAJIbHBIC BEJIMYUHBI B PA3HBIX CUCTCMAaX U3MCPCHUSA,

—COCTaBJIATh U OLICHWBATh DPAa3HBIMM CIIOCOOAMM UHUCIIOBBIE BBIPRKEHUS IIPU PpEIICHUU
MPAKTUYCCKUX 3aaa4 U 3aJla4 U3 JPpYyrux y‘-Ie6HbIX npeaAMETOB.

ypaBHeHHH H HEPABCHCTBA

—CBOOOTHO OTEPUPOBATH MOHATUSAMHU: YPaBHEHUE; HEPABEHCTBO;, PAaBHOCWIbHBIC YPABHEHUS U
HEPABEHCTBA; ypPaBHEHUE, SBIAIOLICECS CIEICTBUEM JPYrOoro YpaBHEHHS; YpPaBHEHHS,
PaBHOCHJIbHBIE HA MHOYKECTBE; PABHOCHUJIbHBIE PEOOPa30BaHMs YPAaBHEHU;

—pelmars pa3sHble BUAbl YPAaBHEHUN M HEPABCHCTB M UX CHCTEM, B TOM YHUCJIE HEKOTOPHIE
yYpaBHEHHS TPETheil U 4eTBEPTOM cTeneHel, [poOHO-pallMOHaTIbHBIC H HPPAlMOHATIEHBIC;
—OBJIaIETh OCHOBHBIMU TUIIAMM IIOKA3aTENbHBIX, JOrapuPMHUUECKUX, HPPALUOHAIbHBIX,
CTEIIEHHbIX YPABHEHUI U HEPABEHCTB U CTaHIAPTHBIMU METOJIAMHU UX PELICHUN U MPUMEHSTh UX
IIPY PELICHUN 3a/]a4;

—IIPUMEHATh TEOpeEMY be3y K pelieHuIo ypaBHEHUN;

—IIPUMEHATH TeOpeMy Buera [u1s perieHnss HeKOTOPhIX YpaBHEHUH CTEIIEHHU BBIILIE BTOPO;
—IIOHUMAaTh CMBICJ TEOPEM O PAaBHOCUJIBHBIX U HEPABHOCUJIBHBIX IIPE0OPA30BaHUSAX ypaBHEHUI
Y YMETb UX JOKa3bIBaTh;

—BJIaJIETh METOJAMU PEIICHUs YpPaBHEHUI, HEPABEHCTB U UX CUCTEM, YMETh BBIOMPATH METO]
peleHus 1 000CHOBBIBATh CBOM BHIOOD;

—MHCIIONb30BaTh METOJ, MHTEPBAJIOB JJIsi pEIICHHUs HEPaBEHCTB, B TOM 4YHCIE JpOOHO-
paLMOHATIBHBIX U BKJIKOYAIOLIUX B Ce0s1 MPPALMOHAIbHbIE BEIPAXKEHUS;

—pemarp anreOpandeckue YpaBHEHUS W HEPABEHCTBA W HMX CHCTEMBI C MapaMeTpamMu
anreOpanyeckuM U rpapuuecKuM MeTOJaMu;

—BJaJIETh Pa3HBIMA METOJAMH J0KA3aTEIbCTBA HEPABEHCTB;

—pelaTh ypaBHEHHUS B LIENbIX YUCIIAX;

—un300pakaTh Ha IJIOCKOCTH MHOKECTBA, 33/1aBa€Mbl€ YpPaBHEHHUSIMH, HEPaBEHCTBAMHU M HX
CUCTEMAMHU;

—CBOOOJTHO HCMOJIb30BaTh TOXKIECTBEHHbIE IPEOOpa3OBaHUs IpPU PEIICHUU YpPaBHEHUH U
CUCTEM YpaBHECHUH;

—C80000HO  onpedenamv Mun U  6blOUpamb  Memoo  peuleHus NOKA3AMENbHbIX U
Jlo2apumuueckux ypasHeHull U HEPaeHCM8, UPPAYUOHATbHBIX YDAGHEHUU U HepageHcms,
MPULOHOMEMPULECKUX YPAGHEHUL U HEPABEHCME, UX CUCTIEM,

— 8000010 pewiams cucmembl TUHEHbIX YPAGHEHU,

—peuiams OCHO6Hble MUNbl YPAGHEHUU U HEPABEHCME C NAPAMEMPaMu;

—npumenams npu peuwleHuu 3a0ay nepasencmea Kowu—~bynaxoseckozo, bepnynnu;

B noBceHeBHOM KU3HM M TIPH M3Y4YCHHH APYTUX NPEJIMETOB:

—COCTAaBJIATh U pellaTh ypaBHEHUS, HEPABEHCTBA, UX CUCTEMBI IIPU PEIICHUH 3a7ad U3 JIPYrux
y4eOHBIX TPEIMETOB;

—BBINOJHATE OLICHKY MPaBIONOA00Us pe3yJabTaTOB, MOIYYaeMbIX HPU PEIICHUH Pa3TUYHBIX
YpaBHEHUM, HEPABEHCTB U X CUCTEM, [P PEIICHUH 3a]1a4 U3 IPYTUX y4eOHBIX MPEAMETOB;
—COCTaBJIATh U pellaTh YpaBHEHMsI M HEPABEHCTBA C NapaMeTpaMH IPHU PEUICHUM 3a7ad U3
JIPYTUX y4EOHBIX MMPEIMETOB;

—COCTAaBJIATh YPaBHEHNE, HEPABEHCTBO WJIM UX CUCTEMY, ONMCHIBAIOLINE PEATBbHYIO CUTYaLHIO
WIM IPUKJIAIHYIO 337a4y, UHTEPIPETUPOBAThH MOTYyUEHHBIE PE3YIbTAThI;



—MHCIOJIB30BaTh INPOTPAMMHBIE CPEACTBA IIPU PELICHUHU OTIEIbHBIX KJIACCOB YPAaBHEHUU H
HEPABEHCTB.

DOyHKIUHA

—BJa/IeTh MOHATHAMU: 3aBHUCUMOCTb BEIMYMH, (DYHKIMS, apryMEHT M 3HaueHue (yHKIHH,
00acTh oOmpeieseHus M MHOXECTBO 3HAYCHUH (YHKIUH, TpaduK 3aBUCUMOCTH, Tpadux
GyHKUMM, HYId (QYHKIUH, HPOMEKYTKH 3HAKOIMOCTOSHCTBA, BO3PACTaHHE HA YHCIOBOM
IPOMEXYTKe, yObIBaHHE Ha YHCIOBOM IPOMEXYTKE, HauOOJbllee M HAMMEHbIIEEe 3HAYCHUS
(YHKLIUU Ha YUCIOBOM MPOMEXYTKE, MeprHoAaudeckass (pyHKUUs, Nepuoi, 4€THAs U HedyETHas
(GyHKUINU; YMETh IPUMEHSATH 3TH MOHATHS IPU PEIICHUH 3a/1a4;

— BJIAJICTh MOHATUEM: CTENEeHHas (QYHKLHSA; CTPOUTh €€ rpauk U yMEeTh IPUMEHSTh CBOMCTBA
CTETIeHHO! (DYHKIMU TPH PEIICHUH 3a/]1a4;

— BJIaJIeTh NOHATHAMM: IOKa3aTenbHas (YHKLUS, SKCIIOHEHTA; CTPOUTh UX I'papUKU U YMEThb
NPUMEHSTH CBOMCTBA MOKA3aTENbHOM (DYHKIIMM MIPU PELICHUH 33/1a4;

— BJIaJITh MOHATUEM: Jiorapudmuueckas (QyHKIUS; CTPOUTh €€ rpaduk U yMeTb HPUMEHSTbH
cBOiicTBa Jorapu@mMuueckoi GyHKIUH PU PELICHUH 3a/1a4;

—BJIaJeTh [OHATUEM: TPUTOHOMETPUYECKHE (YHKLUUHU; CTPOUTh HX TIpaduKU U YMETb
NPUMEHSTH CBOMCTBA TPUTOHOMETPUIECKUX (DYHKIIMIA TPU PELICHNH 3a/1a4;

— BJIaJICTh IOHATUEM: 0OpaTHas GYHKLHUSA; IPUMEHSTh 3TO MOHATHE IPU PELICHUH 3a/1a4;
—IpUMEHSTh TPH PEHICHWH 3aJad  CBOMCTBa (YHKIUMIH: YETHOCTh, NEPUOJUYHOCTS,
OTPaHUYEHHOCTb;

— IPUMEHSTH NIPH PEUICHUH 33124 MPeoOpa3oBaHus rpaduKoB (GyHKITHIA;

— BJIaJICTh HNOHATUSAMH: YHCIIOBBIE MOCIENI0OBATEIbHOCTH, apupMeTHYecKas U reoMeTpuyecKas
POTPECCHUH;

— IPUMEHSTh IPU PEIICHUH 3a]1a4 CBOWCTBA U MPU3HAKU apU(PMETHUECKOW M reOMETPUUECKOM
IIPOTPECCUN;

— 81a0ems NOHAMUEM: ACUMNIMOMA,; YMeNmb €20 NPUMEHAMb NPU peuleHUuU 3a0ay;

— NPUMEHAMb MemoObl peuleHuss NPocmeuuux Ooug@depeHyuanvublx YpasHeHul nepeozo u
8MOPO20 NOPAOKOB.

B noBceHeBHOM KU3HHM M NIPH M3YYCHHH APYTUX Y4eOHBIX NMPEIMETOB:

—ompenenarth no rpadukaM M HCIONB30BaTh MJIS pEUIeHHs MPUKIAJHBIX 3a7ad CBOWCTBA
peaTbHBIX MPOIECCOB M 3aBUCUMOCTEN (HAMOOJBITNE W HAUMEHBIITUE 3HAYEHUsS, MPOMEKYTKU
BO3pacTaHus U YObIBaHUS, NMPOMEXKYTKHM 3HAKOIOCTOSHCTBA, ACHUMITOTHI, TOYKH Ieperuoa,
nepuoa U T. I1.), UHTEPIPETUPOBATH CBOWCTBA B KOHTEKCTE KOHKPETHOW MPaKTUYECKOU
CUTYallNH;

— OMpeAeNaTh Mo rpadukaM MPOCTEHIINE XapPaKTEPUCTUKH TEPUOJMUYECKUX TPOIIECCOB B
OMOJIOTUH, SKOHOMHKE, MY3bIKE, PAIHOCBSI3H U T. M. (AMIUIUTY1a, IEPUO U T. II.).

JJ1eMeHTbI MAaTEMATHYECKOI0 AHAJIH3A

—BJIaJIeTh TOHATHEM: OECKOHEYHO YOBIBAIOIIAs TeOMETpUYEcKas IpOrpeccuss M YMETb
IIPUMEHSATH €r0 NPU PEIICHUH 33/1a4;

— IIPUMEHSATH IS PEILICHUS 3a7a4 TEOPUIO IIPENEIIOB;

—BJIa/IETh MOHATUSIMH: OECKOHEYHO OOJIBIINE YHCIOBBIE MOCIEI0BATEILHOCTH U OECKOHEYHO
MaJible YMCIIOBbIE MOCIIEeI0BATEIbHOCTH; YMETh CPaBHUBATh OECKOHEYHO OO0JbIINE U OECKOHEYHO
MaJIble MOCIIEI0BATEIbHOCTH;

— BJIaJICTh MOHATUSAMU: IPOU3BOAHAS (YHKIIUU B TOUKE, IPOU3BOIHAS (DYHKIIUH;

— BBIYUCIIATH MPOU3BOAHBIE 3JIEMEHTAPHBIX QYHKIMI U UX KOMOMHAIMIA;

—uccaeoBaTh (PYHKIIMM HA MOHOTOHHOCTB M 9KCTPEMYMBI,



—CTpOUTH TpadUKK U IPUMEHSATh UX K PEUICHHIO 33/1a4, B TOM YHCJIE C TapaMeTPOM;

—BJIaJICTh MOHATUEM: KacaTellbHas K rpaduky GyHKUMU; yMETh MPUMEHSTh €ro IpHU pPelieHun
3a/ay;

—BJIaJICTh MOHATUSMU: TIepBOOOpa3Hasi, Onpene’aEHHbINA HHTEeTpal;

—npumMeHsTs TeopeMy HeroTona—IJleiiOHuia u e€ ciencTBus i pelieHus 3a1ay;

—CB80000HO 611A0eMmb CMAHOAPMHBIM ANNAPAMOM MAMEMAMU4ecKko20 aHaIu3a 0us bl4UCIeHUs.
NPOU3BOOHBIX (DYHKYUU OOHOU NEPEMEHHOU,

—CB0OOOHO NPUMEHAMb ANNAPam MaAmemMamuyecko20 AHAIU3a O UCCIed08aHUs QYHKYUL U
nOCMpoeHUs 2paghuKkos, 8 Mom YUCie UCCIe008aHUs HA BbINYKIOCMb,

—onepupogams NOHAMUEM Nep8o0OPA3HOL Ol peuleHuUs: 3a0ay;

—081a0emb 0CHO8HBLIMU c8edeHusAMU 00 unmezpane Hotomona—/letibnuya u e2o npocmeumuiux
NpUMEHEHUSX;

—onepuposams 6 CMAaAHOAPMHBIX CUMYAYUAX NPOU3BOOHBIMU BLICULUX NOPAOKO8,

—yMemb NPUMEHAMb NPU peueHUU 3a0ay C80UCMBA HENPEPLIBHBIX PYVHKYULL,

—yMemb npUMeHAmMb NPU peuieHuu 3a0a4 meopemvl Betiepwumpacca;

—yMemb 8bINONHAMYb NPUOTUNCEHHBIE 8bIYUCIEHUS (MemOoObl peuleHUs: YPAGHeHULl, 8bIYUCTeHUs
ONnpedenénHHo20 unmezpana);

—yMemb NPUMEHAMb NPULONCEHUE NPOU3BOOHOU U ONPEeOeléHHO20 UHMe2pald K pPeueHuro
3a0ay ecmecmeo3HaHUs;

—e1a0ems NOHAMUAMU. 6MOpAs NPOU3BOOHAS, BbINYKIOCMb 2paguKka @GyHKyuu;, ymemo
uccne008ams YYHKYUIo Ha 8bINyKI1OCMb.

B noBceHeBHOM KU3HM M TIPH M3YYEHHHU APYTUX Y4eOHBIX NIPeAMeTOB:

—pewarb MNPUKIAAHbIE 3aJaud M3 OuoJoruM, (GU3UKH, XUMHH, SKOHOMUKH M JPYTux
IIPEIMETOB, CBSI3aHHBIE C UCCIIEJJOBAHMEM XapaKTEPUCTUK IPOLECCOB, HHTEPIPETUPOBATH
HOJIy4EeHHBIE PE3YJIbTATHI.

Kom0uHaTOpHKA, BEPOATHOCTH M CTATHCTHKA, JIOTHKA U Teopus rpados

—OmnepupoBaTh OCHOBHBIMH  ONHCATEIBHBIMH  XapaKTEPUCTUKAMU YHUCIIOBOTO HAOO0Pa,;
MOHSATUSIMU: TeHEepalIbHAsi COBOKYITHOCTh U BBHIOOPKA;

—ONEPUPOBATh TOHATHUSMHU: YACTOTa W BEPOSTHOCTh COOBITHS, CyMMa H TPOHM3BEIACHHE
BEPOSITHOCTEH; BEIYUCIISATH BEPOSITHOCTU COOBITHIA HA OCHOBE TOJICUETA YKCIIa UCXOI0B;
—BJIJIETh OCHOBHBIMU TOHSATHSIMH KOMOWHATOPUKA M YMETh MPUMEHSTH HX MPU PEIICHUH
3aaq;

—MMETh MIPEJICTABJICHHE 00 OCHOBAX TEOPUH BEPOSTHOCTEH;

—HWMETh TPEJCTABICHUE O JUCKPETHBIX M HENPEPHIBHBIX CIyYalHBIX BEJIMYMHAX, W
pactipeeNieHUsX, 0 He3aBUCUMOCTH CITYYaiHBIX BEJTUYHH;

—HWMETb MPEJICTABICHHE O MATEMATHIECKOM OKHAHUH U TUCTICPCHH CITyYallHbIX BEJTHYNH;
—HWMeTh TIPEJICTABIICHUE O COBMECTHBIX PACTIPE/ICIICHUSX CITyYalHBIX BETHUNH;

—TMOHUMATh CYTh 3aKOHA OOJBIINX YHCEN U BBIOOPOYHOTO METO/1a U3MEPEHUS BEPOSTHOCTEH;
—HWMeTh TPEACTABICHUE O HOPMAJIBHOM paclpeleiicHUd W TPUMEpax  HOPMAJILHO
pacrpenesI€HHBIX CITyYailHbIX BEJTUYNH;

—HWMeTh TIPEJICTABICHUE O KOPPEIISAIUHU CITyJYalHBIX BETHUNH;

—umems npedcmasienue o0 YeHmpaibHol npedebHol meopeme;

—umems npedcmasienue 0 8b100POUHOM KO huyuenme Koppeisyuu u IUHeUHOU pecpeccuul;
—umems npedcmasiienue O CMAMUCMUYECKUX SUNOMe3ax U Nposepke CMAamucmuyecKou
2Unomeswl, 0 CMamucmuKe Kpumepusi U e€ ypogHe sHa4UMOCmu,

—uMmemsb npeodcmasienue 0 CeA3U IMIUPUYECKUX U MeOPeMUYecKux pacnpeoeenutl;

—umemsv npedcmasienue 0 KOOUPOBAHUU, 0BOUUHOU 3aNUCU, OBOUYHOM Oepese;

—a6/1a0emb OCHOBHLIMU NOHAMUAMU meopuu 2paghos (2pag, eepwiuna, pebdpo, cmeneHv
8epuLUHbl, NYMb 8 epaghe) u ymems NPUMEHAMb UX NPU peulenul 3a0a4;

—umems npedcmasienue 0 0epedbax u ymems NPUMEHAMb €20 NpU peuleHul 3a0ay;



—a6/1a0emb NOHAMUEM: CA3HOCMb, YMemb NPUMEHIMb KOMNOHEHMbl CEA3HOCMU NPU peuleHUU
3a0ay,

—YyMemb ocyuwecmenams nymu no péopam, 06xoovl pédep u sepuiur epaga;

—umems npedcmaenerue 06 Dineposom u I amuibmonosom nymu; umems npeocmasieHue o
mpyoHocmu 3a0ayu Haxodcoenus: I amuromonosa nymu,

—e61a0emsb NOHAMUSAMU. KOHEUHble CUEMHbIe MHONCECMEd;, CHUEMHble MHONCEeCmed, YMemb
NPUMEHAMb UX NPU PeuleHUU 3a0a;

—YyMemb NPUMEHSIMb Memoo0 MaAmemMamuieckol UHOYKYUuU,

—YyMemb NpUMeHsmMb NpuHYyun J{upuxie npu peuteHuu 3a0au.

B noBceqHeBHOM KU3HM U NIPU U3YYEHUH APYTUX MPEAMETOB:

—BBIYHCIISITH WK OLICHUBATh BEPOSITHOCTH COOBITHI B pealbHOM JKU3HH,

BEIOMpATH METOBI TIOXOSIIETO MPEICTABICHIS 1 00paOOTKH JaHHBIX.

—ompenenarb no rpadukaM M HCIOJIB30BAaTh JI pEUIeHHs MPUKIAJHBIX 3a7ad CBOWCTBA
pEeabHBIX MPOIECCOB U 3aBHCHUMOCTEH (HAMOOJbINNE M HAMMEHBIINE 3HAYCHUS, TPOMEKYTKH
BO3pacTaHus U YObIBaHUS, NPOMEXKYTKHM 3HAKOIOCTOSHCTBA, ACHUMIMTOTHI, TOYKH Ieperuoa,
nepuox U T. I.), UHTEPHPETUPOBATH CBOWCTBA B KOHTEKCTE KOHKPETHON MPaKTUYECKOU
CUTYyalluu;

— ONpeAeNaTh Mo rpadukamM MPOCTEHIINE XapaKTEPUCTUKH TEPUOJAMUYECKUX IPOIIECCOB B
OHOJIOTUH, SKOHOMHKE, MY3bIKE, PAIHOCBSI3H U T. M. (AMIUIUTYa, IEPUOJ U T. II.).

TexcToBbI€E 3a7a4N

— Pemars pasHble 3a1a4u MOBBILIEHHON TPYIHOCTH;

— aHAJIM3UpPOBaTh YCJIOBUE 3aJauyd, BHIOMpAaTh ONTHUMAJIbHBIA METOJ| pELIeHHsS 3ahauH,
paccmaTpuBas pa3iMuHble METO/IbI;

—CTPOUTh MOZEJb PELICHUs 3aJadd, IPOBOJUTH JOKA3aTEIIbHBIE PACCY)KIEHHUS NPU PELICHUU
3a/1a4i;

—pemate 3agauyd, TpeOyrole mnepedopa BapUaHTOB, IPOBEPKU YCIOBHH, BbIOOpa
ONTUMAJILHOTO PE3yJIbTaTa;

— aHAJIM3UPOBATh U MHTEPIPETUPOBATH MOJTYYECHHBIE PEIICHUS B KOHTEKCTE YCIOBUS 3aJayH,
BbIOMpATh pEICHUs], HE IPOTUBOPEYALNE KOHTEKCTY;

—epeBOUTh MpPU PELICHUWH 3aJaud HH(pOpMaIuio M3 OJHOW (OpPMBI 3alUCU B JPYTYIo,
UCIIOJIB3YS MPU HEOOXOJUMOCTH CXEMBbI, TaOJINLIbL, IpadUKH, TUarpaMMmBbl.

B noBceHeBHOM KU3HHM M IPH M3YYCHHH APYTUX NPEIMETOB:

— pelaTh NpaKTUYECKUe 3ajaui U 3a7jaud U3 JPYTUX NpeMETOB.

Hcropusi u MeTOIbI MATEMATHKH

— HMMeTh nipeicTaBICHUE O BKJIAJIE BHIIAOIINXCS MATEMAaTHKOB B Pa3BUTHE HAYKH;

— MOHUMATh POJIb MATEMAaTUKH B pa3BUTHH Poccuu;

— WUCIIOJIb30BaTh OCHOBHBIC METO/IbI JIOKA3aTEIbCTBA, MPOBOJAMTH JIOKA3aTSILCTBO U BBHITOJIHSATH
OIIPOBEPIKEHHE;

— NPUMEHSTh OCHOBHBIE METO/IbI PEIICHUS MATEMAaTHUCCKUX 33]1a4;

—Ha OCHOBE MAaTEMaTHYECKMX 3aKOHOMEPHOCTEH B MPHUPOJE XapaKTEpU30BaTh KPacoTy H
COBEPILIEHCTBO OKPYXKAIOIIET0 MUpa U IPOU3BEIACHUN HCKYCCTBA;

— IPUMEHSTh TPOCTEHIINE TMPOrpaMMHBIE CPEICTBA W DJICKTPOHHO-KOMMYHHKAIIMOHHBIC
CHCTEMBI IIPU PEUICHUH MaTeMaTHYSCKUX 3a71ad;

— T0JIb30BATHCS MPUKJIATHBIMH MIPOrPAMMaMU M MPOTrPaMMaMH CHMBOJIBHBIX BBIYHUCIICHUHN IS
UCCIICIOBAaHHSI MATEMAaTHIECKUX OOBEKTOB;

— NpUMEHSMb  MAMeMamuyeckue  3HaHus. K UCCIe008AHUIO  OKPYICAIOWe20  Mupa
(MoOdenuposanue husuuecKux npoyeccos, 3a0aiu IKOHOMUKU).

MECTO YYEBHOI'O KYPCA B YYEGHOM IIJIAHE




Cornacao yuebHOMYy many B 10 kacce n3ydaercs HHTEIPHPOBAHHBIN peaMeT «MaTeMaTHKay,
KOTOpPBIA BKJIIOYAaET apu(PMETHYECKUH MaTephajl W HAarJSAHYI0 TEOMETPUIO, a TaKKe
NPOTEIEBTHUECKUE CBEACHHUS M3 anreOpbl. YUeOHbI miiaH Ha u3ydyeHue Mmatematuku B 10
KJIaCcCe OTBOJUT He MeHee 4 y4eOHBIX 4yacoB B Hejemto, 34 Hegenu, Bcero 136 yueOHBIX 4acoB 3a
roj («Anrebpa 1 Hayasla MaTEeMaTHYECKOT0 aHaIMu3a» — 2 Jaca B Henelno, «I eomeTpusi» - 2 yaca
B Hejento). B Tom ymcne 12 KOHTpOJBbHBIX paboT, BKIIIOYAs BXOJHOW MOHHMTOPHHI KadeCcTBa
OCTaTOYHBIX 3HAHUI M MTOTOBYIO KOHTPOJbHYIHO paborTy. B KoHIE roma mpeaycMOTPEHO
UTOTOBOE MOBTOpEHHE 9 4YacOB PE3EpPBHBIX YPOKA, KOTOPBIE MCIONIB3YETCS JAJSl MOBTOPEHUS
ci1abo M3yYEHHOrO MaTepuaa, sl yCTPAaHCHHUS MPOOEIIOB B 3HAHUSX, JUIs PEIICHUS MPAKTUKO-
OPHEHTHPOBAHHBIX 3a/1a4U M JJIS PEIICHNS] HECTAaHAAPTHBIX 33/1a4 110 TEME.

YMK YVYEBHOT'O INTPEJAMETA JUIA ITEJATOT'A

1) Amumos A. I, Komsrun FO.M. u np. Anrebpa u Hadana MaTeMaTudeckoro ananusa. 10-11
KJ1acchl. YueOHHK. (0a30BbIi ypoBeHb U poduibHbIN ypoBeHb). M.: [Ipocsemienue, 2019.

2) Teomerpus, 10-11: yueOHMK i 00LICOOpPA30BATEIBHBIX YYPSIKACHUI: 0a30BbIA U
npodunbHblii  ypoBHu/ [JI.C. Artanacsn, B.®. byry3oe, C.b. Kamomune u ap.] M.:
[Tpocsemienue, 2019.

3) IIporpammbl 0011€00pa30BATEIBHBIX YUPEKACHHHA. AreOpa W Havasa MaTEeMAaTHYECKOTO
ananmu3za. 10-11 kmaccel. Cocm. Bypmucmposa T.A. M: «IIpocBerieHue».

4) TIporpammsl 001Ie00pa3oBaTenbHbIX yupexaeuuid. ['eomerpus. 10-11 kmaccer. CocTaBUTEDH
T.A. Bypmuctposa. M.: Ilpocserienue.

5) JluaakTudeckue MaTepHaibl 1Mo ajaredpe u Havaaam aHanusa: k. J{ust yuamuxcs 10 ki, / M.
W. llTabynun, M. B. Tkauesa, H. E. ®enoposa, P.I'. ['azapsn. — M.: mpocsemenue, 2015.

6) Illabynun M.W. Maremaruka. Anreopa. Hauana maremarndeckoro ananusa. [IpoduibHbIi
ypoBeHb. Yuebnuk i 10-11 kin./ M.U. [labynun, A.A. Ilpokodses. — M.: bunom, 2012.

7) Junaktudeckue marepuanbl s 10 kmacca. Anrebpa. Coct. M. K. Tloramos, ®. B.
[eBkuH. - M.: [Ipocsemienue, 2008.

8) 3amaum mo reomerpuu: I[locobme mis ywamumxcs 7 — 11 ki1. o0meoOpa3oBaTenbHBIX
yupexenuit/ b.I'. 3us, B.M. Meiinep, A.I'. baxanckuii. — 5-¢ uzn. — M.: [Ipocemienue,
2009.

9) bynanona JI. M., Iynauuemn 1O. I1. IIpoBepounsie 3a1aHus M0 MaTeMaTHKE JJIS yUalUXCs
5-8 n 10 xiaccoB. — M.: IIpocsemienue, 2009.

10) Anexcanaposa JI.A. Anre6Opa u Hauana aHanmza. 10 Kimacc: caMOCTOSTeNIbHbIE PaOOTHI /
JILA. AnexcannpoBa — M.: Muemo3uHa, 2008.

11) B.U. I'muzbypr. AnreOpa u Havana anainu3a. 10 kiiacc: KOHTposbHBIE padoThl / AT
Mopakosud — M.: Maemo3uHa, 2009

12) Marematuka. 10-i kiacc. TecTsl 11 TPOMEKYTOUHOM aTTECTAIIUU U TEKYIIETO KOHTPOJIS:
yuebHo-MeToudeckoe nmocodue / moxg pea. @.d. Jisicenko. Poctos v//1.: Jleruon, 2010

13) JIumaxktudeckue Marepuansl o reomerpun aist 10 ki/ B.I'. 3uB u ap. — M.: [Ipocsenienue,
2008.

14) C.M. CaaxksiH, B.®. Byry3oB. U3yuenue reomerpun B 10 — 11 kinaccax: Meromuueckue
peKoMeHIanuu K yaeOnuky. Kaura st yautens. — M.: [IpocBenienue, 2001.B.0.
byryzos, C.b. Kagomiies u ap. — M.: IlpocBemienue, 2003.

15) A.II. Kucenes. dnemenTtapHas reomerpus. — M.: [IpocBelienue, 1980.

YMK VUEBHOTI'O IMPEJAMETA JUUIAA OBYYAIOIIETOCA

1) Anmumos A. 111, Konsiruna FO.M. u ap. Anrebpa u Hadana MmaTreMaTHuecKoro aHaiumsza. 10-
11 xnaccel. YueOHuk. (6a30BbIi ypoBeHb U IPOPHIIbHBIN ypoBeHb). M.: [IpocBemenue, 2019.

2) 'eometpus, 10-11: yyeOHUK 1 00111€00pa30BaTEIBHBIX YUPEIKACHHH: 0a30BBIN 1
npoduibpHbI ypoBHH/ [JI.C. ATanacsH, B.®. byry3os, C.b. Kagomies u ap.] M.:
ITpocsemenue, 2019.




®OPMbI YYETA PABOYEM ITPOI'PAMMBI BOCIIUTAHW S

Pabouas nporpamma cocraBieHa c¢ yueroM Moayis «llkonbHbI ypok» IIporpammsl

Bociutanuss MAOY «Cpennsis mkona Ne28 wumenun [.®. Kupaumesa», B KOTOpOM

IpeCTaBICHbI BUIBI U (YOPMBI JEeSITEIbHOCTH, 00ECTIEYMBAIOIINE PEATN3ALINI0 BOCTIUTATEILHOTO

MOTEHIIMaja ypoKa.

Jlis nocTrkeHus: BOCIIUTATENbHBIX 3a/1a4 YPOKA UCIIOJIb3YIOTCS COLIMOKYIIBTYPHbBIE TEXHOJIOTHU:
® TEXHOJIOTHUS IPUCOEAUHEHUS;

TEXHOJIOTHUS Pa3BUTHSI LIEIOCTHOTO BOCIIPUATHS U MBIILIJICHUS;

TEXHOJIOTHS pa3BUTHSI YyBCTBOBAHUS;

TEXHOJIOTHS pa3BUTHsI MOTHBALIUY;

TEXHOJIOTUS Pa3BUTHSI IUYHOCTH;

TEXHOJIOTHUS Pa3BUTHSI TPYIIIIBL;

TEXHOJIOTHUS pa3BUTHsI pecypca ycruexa.

OPTAHU3AIINA ITPOEKTHOW Y YYEBHO-UCCIEJOBATEJILCKOM
JEATEJIBHOCTHU OBYYAIOIINXCA

B npenogaBaH MaTCMATHKW OCHOBHasA 3aJada Y4YUTCId COCTOMT B TOM, YTOOBI
3aMHTCPCCOBATh YUAIIUXCA MPOUECCOM IMO3HAHHA, HAYUUTHh UX CTABUTH BOIIPOCHI U IbITATHCA
HalTH Ha HHX OTBCTHI, OOBACHATH pE3yIbTaTel M ACJIAaTh BBIBO/BI. HpI/I BKIIOYCHUU
HCCHGHOB&T@HBCKOﬁ ACATCIIBHOCTH B IIPOLCCCE O6y‘leHI/IH, IpexKaAc BCCTO, H€O6XOI[I/IMO
MMPpOaHAJIU3UPOBATDH YCIOBUA €€ pCaIn3allun:

® ANAJI0Irn4€CKOC BSaHMOHGﬁCTBHC YUYCHUKA U 1IeJarora;
® KOMIICTCHTHOCTD II€aarora,

® CIIOCOOHOCTH yHaluxcs;

® rpaMOTHasd opraHru3anusa y‘Ie6HOFO HUCCICIOBAaHU.

@®opMbl OpraHu3alMy yueOHO-HCCIIE0BATENILCKOM 1EATEIbHOCTH MOTYT OBITh KaK YPOUHBIMH,
TaKk ¥ BHEYPOUHbIMHU. Y4eOHBIE MCCIEJAOBAaHHUS Ha YypOKax JAENaloT MpOoLecC H3Y4YEHUS
MaTEMaTUKH HWHTEPECHBIM, YBJIEKATEIbHBIM, TaK KaK OHM Jal0T BO3MOXHOCTb JETSIM B
pe3ynbTare HaONIOACHUS, aHAIU3a, BBIABUIKEHMSI TMIIOTE3bl U €€ MPOBEpKH, (HOPMYIHPOBKU
BBIBOJIA — [T03HAHUE HOBOTO.

[TprmMepHBIE TEMBI TPOEKTOB MO MaTeMaTHKe AJis yyamumxcs 10 kiacca:

ANTOPUTMBI pELICHHs] TPUTOHOMETPUYECKUX YPAaBHEHUI U CUCTEM YPaBHEHUIA.

Benuknue MmaTemMaTUKu IPEBHOCTH.

Benukoe nckycctBo u xku3Hb [xeponamo Kapaaso.

['eomeTpryeckue MOJENIN B €CTECTBOSHAHUH.

I'eomerpus EBkinaa kak nepsasi HaydHas CUCTEMA.

I'eomerpus JlobaueBcKoro.

I'eomeTprss MHOTOTPaHHUKOB.

['padmyeckuit MeTo pelieHrs TPUrOHOMETPUUECKHUX YPaBHEHHUI U HEPABEHCTB.

['paduueckuii moaxo/ K peleHHI0 HEKOTOPBIX TPUTOHOMETPUYECKUX YpaBHEHU.

['paduku sneMeHTapHbIX PYHKLINN B PUCYHKaX.

JrohaHTOBE ypaBHEHHUS.

3araJ ki MUpaMH/IbIL.

3araiouHble TpaQUKN TPUTOHOMETPHUECKUX (DYHKIIMH.

3aga4yu Ha TPOU3BOIHYIO.

3amMeuaresbHbIE HEPABEHCTBA, MX OOOCHOBAaHHME M NpHMEHEHHe. Bennkue mMareMaTHKH M HX
BEJIMKHE TEOPEMBI.

3ameuaTesIbHbIE MATEMAaTHYECKUE KPUBBIE: PO3BI U CIIUPAJIN.

3o710Tast IPONOPIHSI.

WNutepaxTuBHbIe TecTh 10 TeMe "[IponsBoanas ¢pyHkuun'.



HppaunoHanbHble anredpandeckue 3a1a4mn.

Hcnonb3oBanue rpadukoB GyHKIUHN I pEIICHUS 3a/1a4.

HccnenoBanue rpaduka TPUTOHOMETPUIECKOHN (DyHKITHH.

Kacarenbnble k rpadukaM QyHKIUN U UX ypaBHEHUS.

KacarenbHble K TPUTOHOMETPHUECKUM (PYHKITUSIM.

KpacuBble 3a1aun B MaTeMaTHke.

K nHepaBeHcTBY MuTpuHOBHYA.

KoMIutekcHble ¥ THIIEPKOMIUIEKCHBIE YHCIA.

JlobGaueBckuit H.1.

«KonepHuk reomerpun».

Maremaruka u punocodus.

MeTo/b1 TOCTpoeHUsI TPAPUKOB TPUTOHOMETPUUECKHUX (YHKITHI.

Mertobl peleHrs TPUrOHOMETPUUYECKUX YPABHEHHM.

Meton MaTremMaTuyecko HHIYKIMH KakK 3 (EKTUBHBIN METOJ I0Ka3aTeIbCTBAa TUIIOTES.
Haxoxnenue 3Ha4eHMs] TPUTOHOMETPUUYECKUX EAMHMII, HAXO0KJIEHHUE IUIOLIaJN TPEYroJbHUKA,
JIBUKEHHSL.

HecrangapTabie criocoOb!I pemeHus: TPUTrOHOMETPHUYECKUX YPAaBHEHHH .

OO0beMblI U IO TOBEPXHOCTEH MPABUIILHBIX MHOTOTPAHHUKOB U T€J BPAIICHHUS.
[TeproaYHOCTh TPUTOHOMETPUUECKUX (PYHKIIHI.

[ToBepxHOCTH MHOTOTPaHHUKOB.

[Toctpoenne rpadikoB 0OPATHBIX TPUTOHOMETPUIECKUX (DYHKITHIA.

[Toctpoenue rpadMKOB CIOKHBIX (PYHKIIHIA.

[Toctpoenue rpa)koB TPUTOHOMETPUUECKUX (PYHKIIHI.

CUCTEMA OHEHKH JOCTHXEHUA NVIAHUPYEMbIX PE3YJIbTATOB

Kputepuu onieHnBaHus pa3ianyuHbIX GopM pabOThl 00yUYaIOIUXCs HA YPOKE.

OCHOBHBIMH BHJIaMU KOHTPOJISI 3HAHUW y4YalIUXCsl SIBISIOTCS YCTHas MPOBEPKA 3HAHMI:
(b poHTaNBHBIN ONPOC, MHAWBUYaTbHBINA OMPOC, KOHTPOJIbHAs padboTa.

dopmMaMH MUCbMEHHOM MPOBEPKHU 3HAHUM SBJISIOTCS MATEMAaTUUYECKUN THUKTAHT, KOHTPOJIbHbBIC
(camocToOsTENbHBIC) paOOTHI, TECTOBAS MPOBEPKA 3HAHUN U TUCHbMEHHBIE 3aUETHI.

OrieHka yCTHOTO OTBETA.

Ornenka ““5” cTaBUTCS €CIIH:

. MIOJTHO PACKPBITO COJIEpKAHUE MaTepHayia B 00beMe MPOrpaMMbl U YI€OHUKA,;

. YETKO U MPABWIIBHO JAHBI OMPEAEIICHUS U PACKPBITO COACPKAHUE TOHATUH;

d BepHO, HUCITOJIB30BAHBI Haqume TepMI/IHI)I;

. JUIS JTOKa3aTelNbCTBAa MCIIOJIb30BAHBI PA3lIMYHBbIE YMEHHsS, BBIBOJBI W3 HAOMIOACHUNA WU
OIBITOB;

. OTBET CaMOCTOSITENbHBIH, UCIIOJIb30BAHbI paHee MPUOOPETEHHbBIE 3HAHUS.

Omenka “4” cTaBUTCS €CIIH:

. PACKpBITO OCHOBHOE COJIEp KaHUE MaTepuana;

d B OCHOBHOM HpaBI/IJ'II)HO JAaHBbI OHpe)]eJ'IeHI/ISI HOHSITI/II71 U HCIIOJIB30BaAHBI HayllHI)Ie
TEPMUHBI;

. OTBET CaMOCTOSITEIIHLHBIM;

. omnpeNeleHusT TOHATUM  HEMOJHbIe, JOMYUIEHbl  HE3HAYUTENIbHbIE  HApYIIECHUS

MOCJICIOBATEILHOCTH M3JIOKEHHUS, HEOOJBINE HETOYHOCTH TIPH HCIOJIB30BAHUHM HAYYHBIX
TEPMHHOB WJIH B BBIBOJAX U 00OOIICHUSX 13 HAOIIOCHHI U OTIBITOB.

Omnenka “3” cTaBUTCS €CIH:

. YCBOGHO OCHOBHOE COJIepiKaHHe yuyeOHOro MaTepuaia, HO M3JI0KEHO (parMeHTapHO, HE
BCer/a IT0CIeI0BaTEIbHO;

. onpee’eHusl MOHATUN HEAOCTaTOYHO YETKHUE;



d HC HUCIIOJB30BAHBI B KAUCCTBC AOKA3aTCJIbCTBA BHIBOABI U 0606H_I€HI/I$I n3 HaGHIO,HeHI/Iﬁ n
OIIBITOB HMJIU JIONYIICHBI OIMOKY TIPH UX U3JI0KCHUU;

o [[OHYH_[GHBI OH_II/I6KI/I N HCTOYHOCTHU B HCIIOJIB30BAHUU HaYQHOI;'I TepMI/IHOJIOI‘I/II/I,
OIpe/ICIICHUU TIOHSATHH.

Orenka “2” cTaBUTCS €CIIH:

® OCHOBHO€ COACPKAHUEC yqe6H0ro Mart€puajia HE paCKpbITO,

® HC JaHbl OTBCTHI HaA BCIIOMOTI'aTCJIbHBIC BOIIPOCHI YUUTCIIA,

® AOIYIICHEBI FPY6BIC OIINOKH B OIpeCaACIICHUU HOHﬂTHfI, IIpu  HUCIIOJIb30BaHUH
TCPMHHOJIOTUH.

O1eHKa CaMOCTOSITEIIbHBIX TUCBbMEHHBIX M KOHTPOJIBHBIX padoT.
Ormenka “5” cTaBUTCS €CIIU:

. paboTa, BbITIOJIHEHA 0€3 OIIMOOK U HEIOUYETOB MIIM UMEET He 00JIee OHOIO HeI0veTa.
Ormenka “4” cTaBUTCS €CIIU:
. paboTa, BBIIOJIHEHA ITOJIHOCTHIO, HO B HEH: He 0oJIee OJHOM HerpyOOl OIIMOKH M OJTHOTO

HesoueTa, Win He 0ojiee IBYyX HEIOUYETOB.

OrneHnka “3” cTaBUTCS €CIU:

YUEHHK TMPABUIIBHO BHITIOIHUJ HE MEHEE TTOJIOBUHBI paOOTHI MIIN JIOTTYCTHII:

He OoJsiee ABYX TPyOBIX OIINOOK,

wiu He O6osiee 0HOM Tpy0oii OMMOKK U OJJTHOTO HEJ0YeTa.

wiM He O6osiee 0HOM Tpy0oii U 0JIHOM HerpyOoil OIMOKU U OHOTO HE0YeTa,

WK He O6osiee IBYX-TpeX HerpyObIX OMIHOOK,

WIA OAHOM Herpy0oil ommOKu M TpEX HEJOYETOB, WM MPH OTCYTCTBUM OLIMOOK, HO NpH
HAJIMYUU YETBIPEX-TISITH HEI0UETOB.

Onenka “2” cTaBUTCS €CIIU:

. YHCII0 OMIMOOK M HEJO0YETOB MPEBBIIIACT HOPMY, IIPH KOTOPOIl MOKET ObITh MTOCTABJICHA
OLIeHKa “3”, UM €CJIM IPABUJIbHO BBIIIOJIHEHO MEHEE MOJIOBUHBI PaOOTHI.

YuuTens UMeeT NpaBO MOCTAaBUTh OLEHKY BbINIE TOH, KoTopas mnpenycMmorpeHa “Hopmamu”,
€CITM YIeHHKOM OPHUTHHAJIHHO BBIITOJHEHA padoTa.

Onenka TecToB.

B kauecTBe HIKHEH TPaHUIIBI YCIIEUTHOCTH BBIIIOJHEHNSI OCHOBHOTO TE€CTa, COOTBETCTBYIOIIETO
ouieHke “3” (“3aueT’), MOXKHO MPUHATH YpoBeHb - 60% -74% mnpaBUIIBHBIX OTBETOB M3 OOLIETO
KOJINYECTBA BOIIPOCOB.

Onenka “4” (“xopol10”) MOXKeT ObITh IOocTaBiIeHa 3a - /5% - 90% npaBUIIbHBIX OTBETOB.
Onenka “5” (“oTMMuYHO”) yyamMiicss MOJKEH YCHEIIHO BBINOJHUTHL TecT, Oonee 90%
NPaBUJIbHBIX OTBETOB.

OrneHka npakTHYECKUX padorT.

Onenka “5” cTaBUTCS €CIIN:

. y4Yaluiicss BBINOJHWI paboTy B TNOJHOM OO0BEME C COOJIOJIEHHEM HEe00XO0IUMOM
NOCJIEI0BATEIbHOCTH €€ MPOBEACHNUS;

. YUYAIIMKACS CaMOCTOSITEIbHO M PAllMOHAIBHO BBHIMOJTHHUI BCE 3a/IaHUSl B YCJIOBUSX,
o0ecreynBaroIuX MOJy4YeHHEe Pe3yIbTaTOB U BBIBOJIOB C HAHOOJIbIIEH TOYHOCTHIO;

. B TIPE/ICTABIEHHOM OTYETE NMPAaBWIBHO M aKKypaTHO YYAaIl[MICS BBITOIHWI BCE 3allHCH,
TaOJIUIIBI, PUCYHKH, YEPTEIKH, IPa(UKH, BEIYMCICHHUS U ClIeNajl BHIBOIBI.

OneHka “4” cTaBUTCS €CIIH:

. BBINOJIHEHBI TPEOOBaHU K OIeHKe “5”, HO:

. 3aJJaHis BBHIONHSJ B YCIOBHSX, HE OOECHEYMBAIOMIMX JIOCTATOYHOH TOYHOCTH
U3MEPEHU;

. JOMyYIIEHO 2-3 HeloveTa, Wik He 6oJee 0THON HerpyOoi omMOKN 1 OJTHOTO HEJ0YETa.
Ouenka “3” cTaBUTCS €CJIH:

. paboTa BBINOJIHEHA HE TIOJTHOCTHIO, HO 00BEM BBIITOJIHEHHOM YacTH TaKOB, YTO MO3BOJISIET

MOJTYYUTh MPABUIIBHBIC PE3YNbTAThl U BBIBOJABI, WU €CIH B XOJ€ BBIMOTHEHHS] PabOTHI ObLTH
JIOTIYILIEHBI CIEAYIOLUE OUTHOKH:



. BBITOJIHEHUE PabOThl MPOBOJWIOCH B HEPAIMOHAIBHBIX YCIOBHSIX, YTO IPHUBEIO K
HOJIy4EHHUIO PE3YIbTAaTOB ¢ OOJIBLION MOrPEIIHOCTHIO;

. B OTYeTE OBLIM JOIMYIIEHBI B OOLICH CIOXKHOCTH HE Oojiee NBYX OMIMOOK (B 3amUCsX
€/IMHUL], U3MEPEHUSX, B BEIUUCIICHUX, TpaduKax, Tadmuax, cxemax, aHalu3e MorpelHocTed u
T. 1.), HE TPUHIUIHAAIBHOTO Ul JaHHOW pabOThl XapakTepa, HO MOBIUSBIIMX HA PE3yJabTar
BBINOJIHEHMS,

. paboTa BBHIMONHEHA HE IOJIHOCTHIO, OJHAKO OOBEM BBIOJHEHHOH YacTH TaKOB, YTO
HO3BOJISIET IOJIyYUTh IPABUIIBHBIE PE3yJIbTaTbl M BBIBOABI IO OCHOBHBIM, HPUHIUIHAIBHO
Ba)XHBIM 3aJ1auaM paOOTHL.

OrneHka “2” cTaBUTCS €CIIU:

. paboTa BBINOJIHEHA HE MOJHOCTHIO U 00BEM BBIIIOJHEHHOW 4acTH pabOTHl HE TO3BOJISIET
C/eNIaTh MPABUIIbHBIX BBIBOJIOB;

. BBIUUCIICHUS, HAOMIOCHUS (MOICTTMPOBAHNE) TPOU3BOAUIINCH HEMPABUIIBHO;

. B XoJe paboThl U B OT4YETe OOHAPYKUIHCh B COBOKYIIHOCTH BCE HEJOCTaTKH,

OTMEYEHHBIE B TPEOOBaHMAX K OILICHKE “3”.

O6m1as knaccuuKaius ommuooK.

[Ipu oreHKe 3HAHWIN, YMCHHA W HABBIKOB OOYYAIOIIMXCS CIIEAYeT YYUTHIBATH BCE ONIMOKHU
(rpyOble u HerpyObI€) U HEIOUETHI.

['pyObIME CYMTAFOTCS OIITHOKH:

. HE3HAHHWE OIPENICIICHUSI OCHOBHBIX TOHSTHH, 3aKOHOB, IPABWJI, OCHOBHBIX MOJOXCHUN
TEOpUH, He3HaHUuEe (OpMyJl, OOMICTIPUHSATHIX CHUMBOJIOB O003HAYCHHI BEIWYHMH, CIUHHI] HX
U3MEpPCHUS;

. HEe3HAHWE HANMEHOBAHUHN eIMHUI] U3MEPEHUS;

. HEYMEHHE BbIJICIUTh B OTBETE IVIABHOE;

. HEYMEHHE MTPUMEHSTh 3HAHUS, aJITOPUTMBI JIJIsl pEIICHUS 3a/1a4;

. HEyMEHHeE JieNlaTh BBIBOJIbI U 0000ILEHMS;

. HEYMEHHE YUTATh M CTPOUTH IPaduKH;

. HEyMEHHeE I0JIb30BaThCs NEPBOMCTOUHUKAMH, YUEOHUKOM U CIIPaBOUYHUKAMH;
. oTepst KOPHS WA COXpaHEHHE TIOCTOPOHHETO KOPHS;

. orOpacsiBaHUe 0€3 00BSICHEHUH OTHOTO U3 HUX;

. paBHO3HAYHBIE UM OLIHOKH;

. BBIUUCIIUTENIbHBIE OLIMOKHU, €CJIM OHU HE SIBJISIFOTCS OMTUCKO;

. JIOTUYECKHE OMIMOKH.

K HerpyObIM ommbKkam cieyeT OTHECTH:

. HETOYHOCTH (DOPMYJIHMPOBOK, OMPECIICHNH, MMOHATUH, TEOpUH, BbI3BaHHAsI HEMOJIHOTOU

OXBaTa OCHOBHBIX MPU3HAKOB OHNPCACIACMOTO IMOHATHA HIIN 3aMEHOM OJHOIO - ABYX H3 3THUX
IMPU3HAKOB BTOPOCTCIICHHBIMU,

. HETOYHOCTb I'paduka;

. HEpPAUMOHAIBHBIA METOJl PElICHUs 3aJa4¥ WJIM HEJOCTATOYHO IIPOJYMaHHBIM IIJIaH
oTBeTa (HapylleHHe JOrMKH, OJMEHA OTJEIbHBIX OCHOBHBIX BOIIPOCOB BTOPOCTETIEHHBIMHU);

. HEepalMOHAIbHBIE METO/IbI pa0OTHI CO CIIPABOYHOM U JIpYroM JIUTEPaTypoOi;

. HEYMEHHE pelaTh 3a/auu, BHIIOIHATH 3aJaHus B 00IIeM BHUJIE.

Henoueramu aBisroTcs:

. HEepaIMOHAIbHbIE IPUEMBbI BEIYMCICHUN U TPEe0Opa30BaHMIA;

. HeOpexXHOe BBIMOJIHEHHE 3alicel, YepTexel, cxeM, rpaQuKoB.



I[TPUHATO COI''TACOBAHO VTBEPXJIALIO
PenrenrieM METOIUYECKOTO
00beAMHEHUS yUuTeNen

MaTeMaTUKU U UHPOPMATUKU 3aMecTuTeNb JUPEKTOpa 1o Jlupektop
PykoBonurens MO YBP
MuUpOUTHUYEHKO E.1O. Cankuna E.1O. baneBuu
0O.C. [Ipukas Ne ITpukaz Ne
[TpoTokomn Nel oT 29 aBrycra 2022 rona ot 30 aBrycra 2022rona

ot 28 aBrycra 2022 rona

KAJIEHJAPHO-TEMATHUYECKOE ITNTAHMPOBAHUE
paboueii mporpaMMbl Y4eOHOTO IpPEaMETA
«MATEMATHUKA (AJITEBPA 1 HAYAJIA MATEMATHUYECKOI'O AHAJIM3A)»,

10A kiacc

VYuurens: [lapxomenko Upuna BragumupoBHa,
YUYUTEIb MaTEMATUKHU



DNeKTpOHHBIE Y4eOHO- Dopma
METOJIUYECKUE MATEPHUAIIBI npogeodeHus
KomngectBo 3AHAMUILL
TeMbl
4acoB (monvko 0ns
BHEYPOYHOU
desimenbHOCmu)
BxoHOM MOHUTOPUHT 4
IloBTOpeHune
https://resh.edu.ru/,
https://uchebnik.mos.ru/catalogue,
. «Dokchopay, InternetUrok.ru,
JlelicTBUTEIbHBIC YHCIIA 12 onnaiis-mxona Skyeng,
https://www.yaklass.ru/,
https://uchi.ru/
Crenennas q)YHKHI/ISI 12 https://resh.edu.ru/,
IMoka3zarenbHast GYHKIUSA 15 https://uchebnik.mos.ru/catalogue,
Jlorapudmuueckasi pyHKIUS 17 «Poxchopay, InternetUrok.ru,
oHmaitH-mkona Skyeng,
https://www.yaklass.ru/,
Tpuronomerpudeckue hopmynbl | 25 https://uchi.ru/
Aurebpanueckue ypaBHEHHS. 14 «Doxcdopay, InternetUrok.ru,
CucreMbl HEIMHENHBIX omaiin-mkona Skyeng,
. https://www.yaklass.ru/
YpaBHEHUH
TpI/IFOHOMGTpI/I‘ICCKI/Ie 19 https://resh.edu.ru/,
YpaBHEHUS U HEPABEHCTBA
TpI/IFOHOMGTpI/I‘ICCKI/Ie d)yHKIII/II/I 10 https://uchebnik.mos.ru/catalogue,
IToBTOpEHUE 8 «Doxchopay, InternetUrok.ru,
oHnaiin-mkona Skyeng,
https://www.yaklass.ru/,
HUTOI'O 136



https://resh.edu.ru/
https://uchebnik.mos.ru/catalogue
https://www.yaklass.ru/
https://uchi.ru/
https://resh.edu.ru/
https://uchebnik.mos.ru/catalogue
https://www.yaklass.ru/
https://uchi.ru/
https://www.yaklass.ru/
https://resh.edu.ru/
https://uchebnik.mos.ru/catalogue
https://www.yaklass.ru/

Temarnuyeckoe NJIAHUPOBAHUE

MOIyNb «Anredpa 1 Hayasla MaTeMaTHUYeCKOTO aHaTTN3a»

Ne Hara Hara Tema ypoxa KoanuectBo | KoppekTupoBka
Ypoka 1o o JacoB
IVIAHY dakry
1 1.09 BxonHas koHTpOoabHAs paboTa 1
2-4 2.09 Pabora Han omubOkamu. [ToBTopenue 3
2.09
8.09
Jeticmeumenvhule uucna 12
5-6 8.09 Lenbie, paliioHaIbHBIE W HPPALIMOHATIBHEIC 2
9.09 qrcia
7-8 9.09 Beckoneuno yObIBaroIas reoMmeTprdecKast 2
15.09 mporpeccust
9-11 15.09 Apudmernyeckuii KOpeHb HATYPaTbHOM 3
16.09 CTEIICHH
16.09
12-15 22.09 Cremnens ¢ palMoHaAIBHBIM U IEHCTBUTEIBHBIM 4
22.09 roKasaresieM
23.09
23.09
16 30.09 KonTponbras padora Ne 1 o teme: 1
«JleHiCTBUTEIIHHEIC YHCIIa
Cmenennan hynkyus 12
17-19 30.09 Pabora Han ommOkamu. CreneHHas QyHKIUs, ee 2
06.10 CBOWCTBa U TpaduK
06.10 B3anmuo o6patHbIe QYHKIH 1
20-21 07.10 PaBHOCHIIBHBIE ypaBHEHHS U HEPABEHCTBA 2
07.10
22-27 13.10 UppatnmonanbsHble ypaBHEHHUS. 6
13.10 Bonee cnoxnble ypaBHeHus. ppannoHansHbIe
14.10 HEpaBeHCTBA
14.10
20.10
20.10
28 21.10 Kontponbhas padora Ne 2 o Teme: «CremneHHast 1 28
hyHKIHISI
IHlokazamenvhas pynkuyus 15
29 21.10 Pa6ora Hax ommbkamu. Iloka3zarenpHas 1
(dyHKIHS, ee cBOMCTBa U rpaduik
30 3.11 [lokazarenpHbIE ypaBHEHUS 1
31-34 3.11 [lokazarenbHble ypaBHEHUS 4
10.11
10.11
11.11
35-38 1111 [TokazarenbHble HEPAaBEHCTBA 4
17.11
17.11
18.11
39-42 18.11 Cucrema nokasarenbHbIX ypaBHEHUN U 4
2411 HEpaBEHCTB
2411
25.11
43 25.11 KontponbsHas pabora Ne 3 o teme 1




«[loka3zarenpHas GyHKIHUSDY

Jlozapugpmuueckan ghynxyusn 17
44 1.12 Pabota Ham ommbkamu. Jlorapudmel. CBoiicTBa 1
JIOTapU(MOB.
45-47 1.12 Pabora nan ommbkamu. Jlorapugmel. CoiicTBa 3
2.12 jorapu(MoBs.
2.12
48-49 8.12 Hecatuunbie 1 HATypaJIbHBIE TOTapUPMBI 2
8.12
50-51 9.12 Jlorapudmudeckas GyHKIHSI, €€ CBOWCTBA H 2
9.12 rpaduk
52-55 15.12 JlorapudmMuueckue ypaBHEHUSI. 4 55
15.12 OyHKIMOHATBHO TpadUUecKuii METO ] peIIeHUs
16.12 JorapupMHIECKUX ypaBHeHUH. MeTo
16.12 MOTEHIIUPOBAHMUSI, METO BBEACHUS HOBOM
IIEPEMEHHOMN
56-57 22.12 JlorapupmMudeckrie HEpaBeHCTBA 2
22.12
58-59 23.12 JlorapupMudeckre HepaBeHCTBA 2
23.12
60 12.01 Kontponbnas padota Ne 4 mo Teme 1 60
«Jlorapudmmaeckas pyHKIHI»
Tpuzonomempuueckue hopmynst 25
61 12.01 Pabota Hax ommOkamu. Pajguannas mepa yria 1
62 13.01 [ToBOpOT TOUKM BOKPYT Hadaja KOOPIUHAT 1
63 13.01 Onpenenenne cuHyca, KOCHHYCa U TaHTEHCa 1
yria
64-65 19.01 3HaKy CHHYca, KOCHHYCa U TaHTeHCa 2
19.01
66 20.01 3aBUCUMOCTb MEXAY CHHYCOM, KOCHHYCOM U 1
TAaHT€HCOM OJIHOTO M TOTO K€ yIJia
67-68 20.01 Tpuronomerpuyeckue TOXIeCTBA 2
26.01
69 26.01 CrHyc, KOCUHYC M TAaHT€HC YIJIOB 0. U —0. 1
70-71 27.01 DopMyIIBI CIIOKEHUS 2
27.01
72-73 2.02 CuHyc, KOCHHYC M TaHT€HC JIBOHHOTO yTia 2
2.02
74-75 3.02 CuHyc, KOCHHYC M TaHT€HC MOJIOBUHHOTO yTia 2
3.02
76-77 9.02 DopMyIIbl TPUBEICHHS 2
9.02
78-79 10.02 Cymma 1 pa3HocTh cuHycoB. CyMMa U pa3HOCTb 2
10.02 KOCHHYCOB
80-83 16.02 Pemenue 3agad o teme: 4
16.02 «TpuroHomerpuueckue GOpMyIIbI»
17.02
17.02
84-85 24.02 Kontponbnas padota Ne 5 o Teme: 2 85
24.02 «Tpuronomerpuueckue hopmynb». Pabora Hag
OIMOKaMH.
Tpuzonomempuueckue ypasneHus u 19
HepaseHcmea
86-88 2.03 YpaBHeHue COS X = o 3
2.03

3.03




89-91 3.03 VYpaBHeH#ue SiN X = a 3
9.03
9.03
92-94 10.03 VYpaeHenue tg X = a 3
10.03
16.03
95-100 | 16.03 Pemienue TpUroHOMETpHUUECKUX YpaBHEHHN 6 100
17.03
17.03
101- 23.03 [Ipumepsl pemieHUs MPOCTEHIINX 3
103 23.03 TPUTOHOMETPUYECKHIX
24.03 HEpaBEHCTB
104 24.03 KonTposnbHas pabora Ne 6 1o Teme: 1 104
«Tpuronomerpuyeckue ypaBHCHHS
Tpuzonomempuueckue ynKyuu 10
105- 6.04 Pabora nHax ommbkamu. O61acTs onpeaeneHus 2
106 6.04 1 00JIaCTh 3HAYEHHH TPUTOHOMETPHUYECKHIX
(dhyakuii. YeTHOCTh, HEYETHOCTD,
MePUOANYHOCTD TPUTOHOMETPUIECKUX (PyHKIMIA
107- 7.04 CaoticTBa QyHKIIMHU Y = COS X U ee rpaduk. 3
109 7.04 CaoiicTBa QyHKIHH Y = SiN X U ee TpaduK.
13.04 CpoiicTBa QyHKINH Y = tg X 1 ee rpadux
110- 13.04 OOpaTHbIe TPUTOHOMETpHYECKHE (PYHKIINH. 2
111 14.04 Pemenue 3anau o teme:
«Tpuronomerpuyeckue QyHKIHI
112- 14.04 Kontponbnas padora Ne 7 o Teme: 3 114
114 20.04 «Tpuronomerpuueckue GpyHKuuu». Pabora Hax
20.04 omunOKaMu
Anzeopauueckue ypaguenusn. Cucmemot 14
HeNUHEUHbIX YPAGHEH UL
115- 21.04 JlesieHne MHOTO4ICHOB 2
116 21.04
117- 27.04 Pemenwne anrebpandecknx ypaBHEHUI 2
118 27.04
119- 28.04 YpaBHEHUS, CBOJAIIMECS K alNreOpandecKuM 3
121 28.04
4.05
122- 4.05 Cucrembl HETUHEUHBIX 2
123 5.05 ypaBHEHUH ¢ ABYMSI HEU3BECTHBIMHU
124- 5.05 PaznuynbIe cIOCOOBI peHIeHns CUCTEMY 2
125 11.05 paBHEHUI
126- 11.05 Pemienue 3anay ¢ moMoIIbiO CUCTEM YpaBHEHUN 2
127 12.05
128 12.05 KonTposnbHas pabora Ne 8 o teme: 1
«Anrebpanyeckue ypaBHeHHs. CUCTEMBI
HEJIMHEHHBIX YPaBHEHUID)
129- 18.05 ITosemopenue. 8
136 18.05
19.05
19.05
25.05

25.05




26.05
26.05




Tembl

KonnuectBo
4acoB

DNeKTpOHHBIE Y4eOHO-
MCTOANYCCKUC MaTCpHAJIbI

Dopma
npogeodeHus
3aHAMUL
(monvko 0ns
BHEYPOYHOU
desimenbHOCmu)

AKCHOMBI CTEPEOMETPUHU U UX
CJIEJICTBUS

https://resh.edu.ru/,
https://uchebnik.mos.ru/catalogue,
«Doxchopmy, InternetUrok.ru,
oHJalH-mKoNa Skyeng,
https://www.yaklass.ru/,
https://uchi.ru/

[TapamienbHOCT NPSMBIX,
IPSAMOM U TIIOCKOCTH

https://resh.edu.ru/,
https://uchebnik.mos.ru/catalogue,
«Doxchopmy, InternetUrok.ru,
oHnaitu-mkona Skyeng,
https://www.yaklass.ru/,
https://uchi.ru/

B3aumHoe pacnonoxenue
HPSIMBIX B IPOCTPAHCTBE

https://resh.edu.ru/,
https://uchebnik.mos.ru/catalogue,
«Dokchopay, InternetUrok.ru,
oHJIalH-1IKOIa SKyeng,
https://www.yaklass.ru/,
https://uchi.ru/

[TapannenpbHOCTh MIOCKOCTEN

https://resh.edu.ru/,
https://uchebnik.mos.ru/catalogue,
«Doxchopmy, InternetUrok.ru,
oHJalH-mKona Skyeng,
https://www.yaklass.ru/,
https://uchi.ru/

Terpasap. [lapannenenunen

https://resh.edu.ru/,
https://uchebnik.mos.ru/catalogue,
«Dokchopay, InternetUrok.ru,
oHJIalH-1KO0NIa Skyeng,
https://www.yaklass.ru/,
https://uchi.ru/

[IepnieHIMKYIAPHOCTD NPAMON U
IIJIOCKOCTH

https://resh.edu.ru/,
https://uchebnik.mos.ru/catalogue,
«Doxchopmy, InternetUrok.ru,
oHJalH-mKoNa Skyeng,
https://www.yaklass.ru/,
https://uchi.ru/

[lepneniuKynsip ¥ HaKJIOHHAS.
VYron Mexay npsaMon u
IUIOCKOCTBIO

https://resh.edu.ru/,
https://uchebnik.mos.ru/catalogue,
«Dokchopay, InternetUrok.ru,
oHJIalH-1KO0NIa Skyeng,
https://www.yaklass.ru/,
https://uchi.ru/

JIByrpaHHBIN yroI.
[lepnieHIMKYIAPHOCTD NPAMON 1

IIJIOCKOCTH

https://resh.edu.ru/,
https://uchebnik.mos.ru/catalogue,
«Dokcdopay, InternetUrok.ru,
oHnaitH-mkosa Skyeng,
https://www.yaklass.ru/,
https://uchi.ru/

[ToHsiTHE MHOTOTpaHHUKA.
[Ipusma

https://resh.edu.ru/,
https://uchebnik.mos.ru/catalogue,
«Doxchopay, InternetUrok.ru,
oHJaWH-mKoNIa Skyeng,
https://www.yaklass.ru/,
https://uchi.ru/

[Tupamuna

https://resh.edu.ru/,
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https://uchebnik.mos.ru/catalogue,
«Doxchopny, InternetUrok.ru,
oHJaH-mKona Skyeng,
https://www.yaklass.ru/,
https://uchi.ru/

HpaBI/IJIBHbIe MHOT'OrpaHHUKHA

https://resh.edu.ru/,
https://uchebnik.mos.ru/catalogue,
«Doxchopmy, InternetUrok.ru,
oHnaitu-mkona Skyeng,
https://www.yaklass.ru/,
https://uchi.ru/

[TonsiTe BekTOpa B
MIPOCTPAHCTBE

https://resh.edu.ru/,
https://uchebnik.mos.ru/catalogue,
«Dokchopay, InternetUrok.ru,
oHnaiiH-mkona Skyeng,
https://www.yaklass.ru/,
https://uchi.ru/

Clo)KeHUE U BEIYUTAHUE
BEKTOPOB. Y MHOKCHHE BEKTOpa
Ha YUCIIO

https://resh.edu.ru/,
https://uchebnik.mos.ru/catalogue,
«Doxchopmy, InternetUrok.ru,
oHJalH-mKona Skyeng,
https://www.yaklass.ru/,
https://uchi.ru/

KOMHHaHapHLIC BCKTOPbI

https://resh.edu.ru/,
https://uchebnik.mos.ru/catalogue,
«Dokchopay, InternetUrok.ru,
oHJIalH-1KONIa Skyeng,
https://www.yaklass.ru/,
https://uchi.ru/

Hrorosoe noropeHue Kypca
r€OMETPUHU

https://resh.edu.ru/,
https://uchebnik.mos.ru/catalogue,
«Doxchopmy, InternetUrok.ru,
oHJalH-mKona Skyeng,
https://www.yaklass.ru/,
https://uchi.ru/

UTOIo
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I[TPUHATO COI''TACOBAHO VTBEPXJIALIO
PenrenrieM METOIUYECKOTO
00beAMHEHUS yUuTeNen

MaTeMaTUKU U UHPOPMATUKU 3aMecTuTeNb JUPEKTOpa 1o Jlupektop
PykoBonurens MO YBP
MuUpOUTHUYEHKO E.1O. Cankuna E.1O. baneBuu
0O.C. [Ipukas Ne ITpukaz Ne
[TpoTokomn Nel oT 29 aBrycra 2022 rona ot 30 aBrycra 2022 rona

ot 28 aBrycra 2022 rona

KAJIEHJAAPHO-TEMATHUYECKOE IUVTAHWNPOBAHUE

paboyeil mporpaMMbl y4eOHOTO NpeaAMETa
«MATEMATUKA (TEOMETPHA)», 10B kmacc

VYuurens: [lapxomenko Upuna BiagumuposHa,
YUHUTEIb MATEMATUKU



TemaTn4yeckoe IIAHUPOBAHKE
Monyib «I'eomeTpusi»

Ne Hara Tembl ypoka KosmuecrBo | Koppektuposka
YPOKOB | IJIaH \ dakr 4acoB
BBeieHne. AKCHOMBI CTepPeOMETPHHU U UX cJieacTBus (5 yacoB)
1 5.09 [Ipeamer crepeomeTpum. 1
AKCHOMBI CTEPEOMETPUH
2 5.09 Hekotopslie cienactBus us 1
AKCHUOM
3 12.09 Pemenue 3amay Ha 1
NPUMEHEHHUE aKCHOM
CTEpEOMETPUH U UX
CJIEICTBUI
4 12.09 Pemenue 3anay Ha 1
IPUMEHEHHUE aKCHOM
CTEpEOMETPUH U UX
CJIENCTBUNI
5 19.09 Pemenue 3amau Ha 1
IPUMEHEHHUE aKCHOM
CTEpEOMETPUH U UX
CJIEACTBUI
I'nasa |. [lapajuieqibHOCTH NPSIMBIX U IJI0cKOcTel (19 yacoB)
1 [lapajaieJbHOCTHh PSIMbIX, NPAMOi H IJIOCKOCTH (5 4acoB)
6 19.09 [TapannensHbIe TIPsSMBIC B 1
IPOCTPAHCTBE
7 26.09 [TapannensHOCTh PSAMO U 1
IJIOCKOCTH
8 26.09 Pemenue 3amau mo teme 1
«[TapannenbHOCTh NPAMOU U
TUTOCKOCTH
9 3.10 Pemenue 3amau mo teme 1
«[TapannenbHOCTh NPAMOU U
TUTOCKOCTH
10 3.10 Pemenue 3ana4 no teme 1
«[TapannenbHOCTh NPSMON U
IJIOCKOCTH
§2 B3anmHoe pacnosio:keHHe NPsIMbIX B MPOCTPaHCTBe (5 4acoB)
11 10.10 CkpemuBaronmecs npsiMple 1
12 10.10 VYTIIBI ¢ COHANpaBICHHBIMU 1
CTOPOHAaMH. YTOJ MEXAY
PSIMBIMH
13 17.10 Pemrenune 3aga4 no teme 1
«B3aumHoe pacnonoxxenue
NPSIMBIX B TIPOCTPAHCTBE.
Yron Mexy IpsSMbIMU»
14 17.10 Pemenue 3amay 1o teme 1
«[TapamienbHOCTb MPSIMBIX U
IIJIOCKOCTEN
15 31.10 Konmponsnasa paboma Nel 1
no meme «Akcuomul




cmepeomempuu u ux
cneocmeus. Bzaumnoe
Pacnonoxicenue npAmMbIXx,
nPAMOU U NJIOCKOCHIUY

§3 I[MapasieIbHOCTB MJIOCKOCTEH

(2 yaca)

16

31.10

[TapannenpHOCTD
IUIOCKOCTEH

17

7.11

CBolicTBa napamieabHbIX
IUIOCKOCTEH

§4. Terparap. [lapasienenunen (7 4acoB)

18

7.11

Terpasap

19

1411

[Tapannenenunen

20

14.11

3aauy Ha NOCTPOEHUE
CEYCHUN

21

21.11

3a/auy Ha NOCTPOEHUE
CEYEeHU I

22

21.11

3akperieHrue CBOMCTB
napajiesieume/a

23

28.11

Konmponvnaa paboma 2 no
meme «Temparop.
IHapannenenuneoy

24

28.11

3auem Nel no meme
«Bzaumnoe pacnonooxcenue
NPAMbIX, NPAMOU U
nirockocmu. Tempasop.
Ilapannenenunedy

I'nasa |l. IlepnenAnKy/JIsIpHOCTD NPSAMBI

X ¥ mjaockoctreii (20 ya

COB)

§1 Ile

PIIEHANKYJISIPHOCTD NPSAMOI M II0CKOCTH (6 yacoB)

25

5.12

IlepnienuKynspHbIE
IpsIMbI€ B IPOCTPAHCTBE.
[TapannenpHble MpsIMBIE,
NEepIEeHIUKYIIIPHbIE
IJIOCKOCTH

1

26

5.12

IIpu3nax
NEPIEHANKYIAPHOCTH
IIPSIMOM M TNIOCKOCTH

27

12.12

TeopeMma o npsmMoi,
MEPIEHAUKYIIIPHOMN K
IIJIOCKOCTH

28

12.12

Pemrenne 3amga4d Ha
NEPIEHIUKYIISIPHOCTD
IIPSIMOM M TNIOCKOCTH

29

19.12

Pemenue 3agau Ha
MePIEHIUKYISIPHOCTD
MPSIMOM M TJIOCKOCTH

30

19.12

Pemrenne 3amga4d Ha
NEPIEHIUKYIISIPHOCTD
IIPSIMOM M TNIOCKOCTH

§2 IlepnieHAUKYJISP U HAKJIOHHASA. YT0J MEKIY

NPSAMOM M II0CKOCTHIO (6 4acoB)

31

26.12

PaccTosiHHE OT TOUKHU 10

I0cKOCTH. Teopema o Tpex

1




MEePIEeHIUKYIIApax.

32

26.12

Yros Mexay npsaMon u
IJIOCKOCTBIO

33

9.01

Pemenue 3amau Ha
MIPUMEHEHUE TEOPEMBI O
TpeX NEPIECHAUKYIIpax U
yIjia MeXAy NpSIMO 1
ILIOCKOCTBIO

34

9.01

Penrenue 3amau Ha
MIPUMEHEHUE TEOPEMBI O
TpeX MEepIEeHIUKYIISIpax U
yrila Mexay npsiMou u
IUIOCKOCTBIO

35

16.01

Pemenue 3amay Ha
MIPUMEHEHHE TEOPEMBI O
TpeX NEPIEHAUKYIIIPAX

36

16.01

Yroa Mexay npsaMon u
IJIOCKOCTBIO (IIOBTOPEHUE)

[ByrpanHb

111 yroJi. [lepneHAuKyISIPHOCTH NPAMOI U IVI0OCKOCTH (8 4acoB)

37

23.01

JIByrpaHHbIi yroi

1

38

23.01

IIpu3nax
MEePHEHANKYJIIPHOCTH ABYX
IIOCKOCTEH.

1

39

30.01

[IpssmMoyronsHbII
napauleIenunes

40

30.01

Pemenue 3aau Ha cBoiicTBa
IPSIMOYTOJIBHOT'O
napajjenenunea

41

6.02

[lepnenAuKyISIPHOCTD
IPSIMBIX U IIJIOCKOCTEHN
(moBTOpEHUE)

42

6.02

Pemenne 3agau

43

13.02

Konmponvnas pavoma Ne3
no meme
«Ilepnenouxkynapnocmeo
NPAMbBIX U NIOCKOCHE)

44

13.02

3auem No2 no meme
«llepnenoukynaprnocms
NPAMBIX U NIOCKOCEl)

I'nasa III Muororpansuku (12 yacoB)

1 Ilonsitue MHOrorpannuka. Illpusma

. (4 yaca)

45

20.02

IToHsiTHE MHOTOTpaHHUKA

1

46

20.02

[Tpusma. [Tmomans
MMOBEPXHOCTH MPU3MBbI

1

47

27.02

Pemenue 3agau Ha
BBIUKCIIEHNE TUIOMIAINA
MOBEPXHOCTU MPU3MBbI

48

27.02

Pemenue 3agau Ha
BBIUKCIIEHNE TUIOIAINA

TMMOBCPXHOCTHU IMPU3MBEIL

§2 Iupamuaa (5 yacos)




49

6.03

ITupamuga

50

6.03

IIpaBuibHas nupamua

[

o1

13.038

Pemenue 3amad 1o teme
«ITupamuay

52

13.038

Pemenue 3amad 1o teme
«ITupamuan

53

20.03

VYceueHHas nupamMua.
[Inomans moBepxXHOCTH
YCEYEHHOM MUPaMUIbl

§3 I[IpaBUJIbHBIE MHOTOTPAHHUKH

(3 yaca)

54

20.03

Cummerpus B
npoctpaHctse. [lonstue
IIPABUJIBHOTO
MHOI'OI'paHHHKA.

55

3.04

Konumponvnas paboma Ned
no meme
«MHnozocpannuxuy

56

3.04

3auem Ne3 no meme
«MHnoeoepannuku. Ilnowaow
NOBEPXHOCU NPU3MBL,
NUPAMUOLLY

I'naBa IV BekTopbl B mpocTpaHcTBe (

6 yacoB)

§1 I[lonsiTue BeKTOpPa B NPOCT

ancrBe (1 yac)

57

10.04

[loHsiTHE BEKTOPOB.
PaBeHCTBO BEKTOpPOB

1

\ §2 CnoxeHue u BbIYUTAHHE BEKTOPOB.

YMHOXK

eHHe BEKTOpa Ha 4ucio (2 yaca)

58

10.04

CrnoxeHue U BBlYMTaHHUE
BeKkTOpoB. Cymma
HECKOJIbKUX BEKTOPOB

1

59

17.04

YMHOKEHUE BEKTOpa Ha
YUCJIO.

§3 Komnuianapublie BeKTOpbI (3

yaca)

60

17.04

KommuianapHble BEKTODBI.
IIpaBuno nmapasuienenumena

61

24.04

Paznoxenue BCKTOpa 110 3-m
HCKOMINJIAHAPHBIM BCKTOPaAM

62

24.04

3auem Ne 4 no meme
«Bexmopeut 6
NPOCMPAHCMBEe»

HrTorosoe noBropeHue Kypca reomerpuu (6 4acon)

63

8.05

AXcuoMebl CTCPCOMECTPUH U
X CJICACTBUA TECT

64

8.05

[TapannenpHOCTh NPSIMBIX U
IJIOCKOCTEN

65

15.05

Teopema o Tpex
MEePHEeHANKYISIpax. YTom
MEXIY MpsMOHN U
IIJIOCKOCTBIO

66

15.05

BexkTops! B ipocTpaHCTBE,
UX IPUMEHEHUE K PEILIECHUIO
3a1a4




67 22.05 Hmoeosas konmponvuas
paboma Ne 5
68 22.05 ITonBeneHue UTOroOB roja,

KOPPEKTUPOBKA 3HAHUI
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