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IMosicHuTeALHAA 3alIUCKA
KoanuecTBo yacoB B Hexearo: 6
KoaunuecTBo yacos B roxa: 204

IIporpamMa cocTaBieHa ¢ y4e€TOM BO3MOMKHOCTH I€PeXofa Ha IUCTAHLUOHHOE WM
CMELIaHHOE 00yYEHHE C HCIIOIb30BaHUEM IEKTPOHHBIX 00pa30BaTENIbHBIX PECYPCOB.

HopmaTtuBHbIe IpaBoBbIe JOKYMEHTbI

o O@enepanbublii 3akoH PO «O6 obpazoBanuu B POy (o1 29.12.2012 Ne273-D3);

e ®depnepanbHbll TOCYJApCTBEHHBIM 00pa3oBaTENbHBIN CTaHAAPT CPEAHEro OOLIero
obpazoBanus (IIpuka3 MunucrepcTBa oOpasoBanus u Hayku P® ot 17 mas 2012 Ne413
pen. ot 29.06.2017). IIpuka3 MunucrepctBa obpa3zoBanus u Hayku P® or 31.12.2015
Nel578 «O BHeceHUM U3MEHEHHUH B (henepallbHbI TOCYJapCTBEHHBIN 00pa30BaTeIbHbII
CTaHJapT CpPeIHEro oo1Iero o0pa3oBaHusmY;

e (OcHoBHas oOpa3zoBaTesbHAas MporpaMmMa cpeaHero oomero oopazoanusi [bOY munes Ne
554 (cxoppektupoBana B coorBerctBuH ¢ OOIl COO, omobpenHoro denepaibHBIM
y4eOHO-METOJMUECKUM O0BbEeTUHEHHEM MO 00lieMy 00pa30BaHHUIO), B COOTBETCTBUH C
n3menenusamu @I'OC ot 31.12.2015 Ne 1577,

e @enepanbHblii MepeueHb Yy4eOHBIX MOCOOMH, PEKOMEHIOBAaHHBIX (JOMYLICHHBIX) K
UCIIOJIb30BAaHUIO B 0Opa3oBaTeIbHOM IMpoIlecce B 00pa30BATENBHBIX  YUPEKICHHSX,
peann3yronmx o0pa3oBaTelbHbIE IPOrpaMMbl OOHIET0 00pa30oBaHHUS M HMMEIOIIUX
rOCY/IapCTBEHHYIO aKKpEIUTAIMIO Ha TeKYIIHI y4eOHBIH roI.

o  VYueOnsiit man 'bOY Jluneit Ne 554 na 2022-2023 y4eOHBIi TO/I.

AJITEBPA

Juns oOyuenus anre6pe B 10-11 wmaccax BeiOpaHa copepxkarenbHas nauHust 0. M.
Komsirnna, paccunrtannas Ha 2 rojga ooydeHus. KomndecTBO 9acoB MOJHOCTHIO COOTBETCTBYET
aBTOpCKOM mporpamme. JlaHHas nporpaMma MOJHOCTHIO OTpakaeT NPOQGWIBHBIA YPOBCHb
MOJTOTOBKY IIKOJIHHUKOB MO paszzienaM nporpamMmbl. OHA KOHKPETU3HPYET COJCPKAHUE TEM
00pazoBaTeIBHOTO CTAaHAAPTA U JIaeT MIPUMEPHOE paclpe/ieIeHUe YacoB 0 pa3iesiaM Kypca.

O0mas xapakTepucTHKa y4e0HOr0 nmpeaMera

[Ipyn m3ydeHnm Kypca MaTeMaTHKH Ha 0a30BOM YPOBHE IPOJIOJDKAIOTCSA M IOIY4YaroT
pa3BUTHE COJNEp)KATENbHbIE JIMHUU: «Anredpay, «DyHKUUN», «YPaBHEHHs W HEPABEHCTBAY,
«IIeMeHThl KOMOMHATOPUKH, TEOPUU BEPOATHOCTEN, CTATUCTUKU U JIOTHKUY.

Sagaun:

L] cucreMarul3anus CBCI[GHHP'I O UHcCJjax,

e (¢dopMUpOBaHWE TIPEACTABJICHUI O PACIIMPEHUN YHCIOBBIX MHOXKECTB OT HATYPaJIbHBIX
70 IEHCTBUTENBHBIX KaK CIOcoOe MOCTPOEHUsS HOBOI'O MAaTeMaTHYEeCKOro ammapaTa JAjs
pelieHuss  3a7ad  OKPYXAalolero MuUpa W BHYTPEHHHUX 3a7ad  MaTeMaTHKH.
CoBepIlIeHCTBOBAHNE TEXHUKHU BBIUYHCIICHUI;

® pa3BHUTHE W COBEPIICHCTBOBAHWE TEXHHKHU aNreOpanyuecKux MpeoOpa3oBaHUi, pelIeHUs
YpPaBHEHHUI, HEPABEHCTB, CUCTEM;

e cucTeMaTH3alus ¢ pacllUpeHHe CBeIeHUH O (YHKIUSAX, COBEPUICHCTBOBAHUE
rpa(bnquKHx YMCHHP'I, 3HAKOMCTBO C OCHOBHBIMH nacsamMun nu METOAaMHU
MaTEMaTHUYECKOr0 aHajIn3a B 00beEME;

® COBEpIICHCTBOBAHME MAaTEMAaTHYE€CKOr'0 Pa3BUTHUS 1O YPOBHS, MMO3BOJISIIOIIETO CBOOOTHO
NPUMEHSTh U3Y4eHHBIE (aKThl U METObI MPH PEIICHUH 33/1a4 U3 Pa3InYHBIX Pa3/ieioB
Kypca, a TAKXKC HUCITOJIb30BATh UX B HeCTaHI[apTHBIX CI/ITyaIII/ISIX;

e (opmupoBaHre CrOCOOHOCTH CTPOUTH M HCCIEAOBATh MPOCTEUIINE MaTeMaTUYECKUE
MOICIIN HpI/I peIHeHI/II/I HpI/IKJIaIlHBIX 3aja4d, 3aJa4 U3 CMCXHBIX AUCLUIIINH, YFJIYGJICHI/IC



Menn:

3HaHUH 00 OCOOEHHOCTIX MNPUMCHCHUA MATCMATHUYCCKUX METOAOB K HCCICAOBAHHIO
IMpoueccoB U SIBJICHUM B npupoac u O6I.I.[CCTB€.

W3yyenne mareMaTukd B OCHOBHOH MIKOJIE Ha NMPOQMIFHOM YpOBHE HAIpaBJICHO HA
JOCTH)KEHHE CIIETYIOUINX 1IeTIeH:

Pa3BUTHUC JIOTHYCCKOI'O M KPUTUUCCKOIO MBIINUICHUA, KYJIBTYPbI pPCYH, CIIOCOOHOCTH K
YMCTBEHHOMY 3KCIIEPUMEHTY;

dbopMupoBaHWE Yy yYAIIUXCS HMHTEJUICKTYalbHOW YECTHOCTH U OOBEKTUBHOCTH,
CIIOCOOHOCTH K MNpeoOAOJICHUIO  MBICIIMTCIIBHBIX CTCPCOTUIIOB, BBITCKAIOIIHUX U3
OOBIIEHHOTO OITBITA;

BOCIIMTAHHUEC Ka4dyCCTB JIMYHOCTHU, O6CCH€‘-II/IB3IOH_II/IX COLIMAJIBHYIO MO6I/IJIBHOCTB,
CIIOCOOHOCTH MPUHUMATH CAMOCTOSITEIbHBIC PEIICHNUS;

(I)OpMPIpOBaHI/Ie Ka4CCTB MBIIIJICHHUA, H€O6XOI[I/IMI>IX Ui ajantaliikia B COBPEMCHHOM
nH(}OpMaIMOHHOM OOIIECTBE;

pa3BHTHE HHTEpECa K MAaTEMaTHYECKOMY TBOPUECTBY M MaTEMAaTHUECKHX CITIOCOOHOCTEH.

MeTanpeaMeTHOe HANPABJICHHE!

(bopMupoBaHuE MPEJICTABICHNH 0 MaTeMaTHKe KaK YacTH OOILIEYeI0OBEYECKON KYIbTYPHI,
0 3HAYMMOCTU MaT€MaTHKH B Pa3BUTHH LUBUIIM3ALUU U COBPEMEHHOI0 O0OIIECTBA;
pPasBUTHUC HpeI[CTaBJ'IeHI/Iﬁ 0O MaTeMaTHUKE KakK (’popMe OIIMCaHusd M METOJC ITO3HAHUA
JEHCTBUTENILHOCTH, CO3JaHUE YCIOBUH /ISl MPHOOpPETEHHS IEePBOHAYAIBHOTO OIBITA
MaTeMaTHYeCKOro MOJICIMPOBAHUS;

(¢hopMupoBaHre OOIIMX CIIOCOOOB MHTEIIEKTYaJbHOU AESTEIbHOCTH, XapaKTEPHBIX JUIS
MAaTeMAaTUKH W SBJSIFOIIMXCS OCHOBOW IIO3HABATENBbHOW KYNbTYPHl, 3HAYMMOW JUIS
Pa3NUYHBIX cep YeTOBEUECKOM e TeTbHOCTH.

Hpe}]MeTHOC HampaBJICHHE:

1.

OBIAJICHHE MaTEeMaTHUYeCKUMHU 3HAHUSIMH W yMEHHUSIMH, HEOOXOAMUMBIMU s
NPOAODKEeHUs OOydeHWs B CTrapiieil MIKOJe WJIM HWHBIX 00IIeo0pa3oBaTENbHBIX
YUPEKIACHUAX, U3YUYEHUS] CMEXKHBIX JUCUUIUINH, IPUMEHEHUS B OBCEAHEBHOM JKU3HH;
co3laHue (pyHIaMeHTa A MaTeMaTH4YeCKOro pa3BUTHUS, (DOPMUPOBAHUS MEXaHU3MOB
MBIIUICHUS, XapaKTEPHBIX ISl MATEMaTUYECKOU JIESITEIbHOCTH.

Coaepskanue Kypca ajare0pbl 1 Ha4aj1a aHAIN3A
IMoBTOpeHue (4 yaca)
Tpuronomerpudeckue pynkuuu (14 yacon)

OOnacte ompejeneHuss U MHOXKECTBO 3HAUEHUHM TpUTroHOMeTpuueckux (yHkuuil. YeTrHOCTH,
HEYETHOCTb, MEPUOAUYHOCTh TPUTOHOMETpHUECKUX (yHKIUA. CBOHCTBA PYHKIUHU y=COS X U €€
rpaduk. CpoiicTBa ¢pyHKIMH y=sin X U e€ rpaduk. CBoiictBa QyHKIUU y=tg X U €€ rpaduk.
OOpatHble TpuroHomeTpuueckue GYHKIUH. B pe3yibmame usyueHus memvl, o00yyaouuecs
Hayyamcs:

2.

IPUMEHATh CBOWCTBA TPUTOHOMETPUYECKMX (YHKIMI IpH pEIIeHUU YpaBHEHUN WU
HEpPaBEHCTB; CTPOUTh I'pa)MKH TPUTOHOMETPUYECKUX (DYHKIMH, MCIIOIb3ys pa3ivyHbIe
IPUEMBI TIOCTPOCHUS TPAPHKOB;

HaXoJWUTh O0JIACTh OINpeAeNeHUsT W MHOXKECTBO 3HAYEHHS] TPUTOHOMETPUUYECKUX
hyHKIIHIH;

UCCIIeI0BaTh TPUTOHOMETpUUYECKHE (PYHKIMH Ha YETHOCTb M HEYETHOCTh M HAXOAUTh
nepuos pyHKIUU;

OIIpENeIIATh 00OpaTHbIE TPUTOHOMETPUUECKUE (DYHKIIMHU, UX CBOMCTBA U rpaUKH.

ITpousBoaHas u eé reomeTpuYecKuii cMbICJI (27 yacoB)

IMpenen mnocnenoBarensHOocTH. HenpepbiBHOCT  QyHKIMU. OmnpeneneHue MPOU3BOJHOM.
[IpaBuno muddepenuuposanus. IlpousBognas cremeHHod — Gynkuuu. IlpousBogHbIe



3JeMEHTapHBIX (PyHKIUH. ['eoMeTpuueckuii CMBICT TPOU3BOTHOU. B pe3yrbmame u3zyyeHus
membl, obyuarwuecs Hayyamcs.
e OmpeneNnaTh TOHATHE NPOM3BOJHOW (YHKUMHM B TOYKe H e (Qu3nueckwii u
F€OMETPUYECKHUI CMBICI;
e IIPUMEHATh F€OMETPHUUECKUI CMBICI MPOU3BOIHOM;
e COCTaBJIATH ypaBHEHHE KacaTeNIbHOU K rpaduKy QYHKIIUH B 3aJaHHOH TOYKE;
e JIaBaTh OIPEJECIIEHUE HEPEPBIBHOCTH (PYHKIINY;
e HAaxOIUTh IMPOU3BOJAHBIE DSJIEMEHTAPHbIX (YHKUMH Ha OCHOBE OIpe/esIeHUs
IIPOU3BOJIHOM;
e TpHUMEHATH npaBmia b epeHTnPOBaHUS CyMMBI, IPOU3BEACHUS M YAaCTHOTO JBYX
(GyHKUNH, BBIHECEHUS IOCTOSHHOIO MHOXKUTEJIS 33 3HAK TPOM3BOIHOM;
e TpUMEHATh TpaBwio auddepeHuupoBaHUS CIOXKHBIX (QYHKIMH ¥ TpaBuia
HaxXO0X/IeHUS TPOU3BOIHON 00paTHON (YHKITNH;
® KCMOJb30BaTh (POPMYIIbI MPOU3BOAHOM cTeneHHOi (yHkimu f (x) = xP mst mr06oro
JIEACTBUTEILHOIO P.

3. IlpuMeHeHHe MPOU3BOIHOI K HccaenoBanuio pyukiuii (16 yacos)
Bospacranne u yObiBanue ¢yHKumu. DkcrpemMymbl ¢yHkuuu. HamOonpiiee u HauMeHbIee
3HadeHus1 (yHKnuu. IlocTtpoeHne rTpadukoB QYHKUHMUA. B pezyibmame u3yueHus membl,
obyuarowuecs Hay4amcs:
® [PHUMEHSTH JIOCTATOYHBIC YCIOBUS BO3PACTaHHMA W YOBIBaHUS K HAXOXKICHHIO
IPOMEXXYTKOB MOHOTOHHOCTH (DyHKIINY;
® OMpeneNniTh MOHATUS TOYEK HIKCTpeMyMa (DYHKIMH, CTAIIMOHAPHBIX U KPUTHUECKUX
TOYEK, HeOOXOMMBIE U IOCTaTOYHBIE YCIOBHUS dKCTpeMyMa (yHKIINH;
® HaxXOAUTHb TOYKH FKCTpEeMyMa (yHKIUH;
e HaxomuTh HauOonbplIee W HaWMEHbIIee 3HAUYeHUS (YHKIUA C [TOMOIIBIO
MIPOU3BOIHOM;
e CTpOUTh TpapuKH PYHKIUI — MHOTOUJICHOB C TOMOIIBIO NTEPBOI MPOU3BOAHOM.

4. TlepBooGpasnas u uaterpasi (19 yacos)
[lepBooOpaznas. IIpaBuiia HaxoxeHUs nepBooOpasHbIX. Ilnomans KPUBOIMHEHHON TpaNeltH.
WNHuTterpan u ero BeruuciieHue. [I[puMeHeHNE MHTErpaaoB Ui pelieHus (QU3HYecKux 3anad. B
pe3ynbpTaTe U3y4yeHus: TeMbl, 00yJarolrecst Hay4arTcs:
OIpPENENATh MOHSATHE TIEPBOOOPA3HOIA;
ONpENENIATh TOHSATHE KPUBOJMHEWMHOW Tpamneuuu, BBIYUCIATH IUIOIAAb KPHUBOJIMHEHHON
Tpaneuuu B MPOCTEUIINX CIIyqasX;
ONPENEIIATh NOHATHUE ONPEAEIEHHOIO HHTErpaJla;
MPOBOAUTH UHTETPUPOBAHUE C TTOMOILBIO MPABUI HHTETPUPOBAHUS;
HAaXOAUTh IJIONIab KPUBOJIMHEHHBIX TpaEIHii;
npuMeHsITh ¢Gopmyny HproTona-JleiiOHMIIa [IsI BBIUMCICHHS OIMpPEACICHHOIO0 HHTErpaja |
HAaXO0KJICHUs IIJIOIA I KPUBOIMHENHBIX TpaIlCLUi;
peniaTh NpOCTEHIINE 3aJa4X HA IBU)KEHHUE C IPUMEHEHUEM NHTETPAJIOB.

5. Komounaropuka (11 yacoB)
[IpaBuno npousBenenus. Pazmemienust ¢ noBTopeHusiMu. IlepectanoBku. Paszmerienus 0e3
noBTopennii. Coueranus 0e3 MoBTopeHuil 1 OMHOM HbIOTOHA. B pe3yrvmame uzyuenus memsi,
obyuarowuecs Hayuamcs:
® [IpUMEHATh (QOPMYJIbI KOMOMHATOPUKH, HaXOAUTh BEPOATHOCTh CIYy4aWHBIX COOBITHUH B
IPOCTEHUINX CIyYasX;
® 1CIIOJIb30BaTh KJIACCUYECKOE ONPEJIENIEHNE BEPOSITHOCTH U IPUMEHSATh €ro NMPU PEeLIeHUU
3a/1a4 JaHHOI'O TUIIA;



® OIpeleNATh MOHATHS NEPECTAaHOBKHU, pa3MelleHus: 0e3 NOBTOPEHUH U3 M 3JEMEHTOB 110
N, pa3MeLICHUs ¢ IOBTOPEHUAMM;

® OIpEACNATh NOHATHE COYETAHMS, HAXOIUTh YMCIO COYETAaHUM M3 M BJIEMEHTOB IO N,
coyeTaHus 0e3 OBTOPEHMIA;

® [IPUMEHATH IIPaBUJIO IPOU3BEICHUS.

6. DuaemeHTbI Teopuu BeposiTHOcTedi (11 yacoB)
BeposarHocts coObiTus. CnokeHue BeposTHOCTEH. BeposTHOCTh NMpou3BEACHUSI HE3aBUCHUMBIX
COOBITHH. B pezynomame usyuenuss memoi, 00y4aoujuecs Hayuamcs:

e  OIpEeNeNATh BEPOSTHOCTb CIy4alfHOIO HE3aBUCHUMOT'O COOBITHUS;

* HAXOIUTh BEPOATHOCTH COOBITHS Yepe3 BEPOSITHOCTU APYIHX COOBITHIA;

e  ONpENENATh BEPOSITHOCTh COOBITHS C PABHOBO3MOXKHBIMU 3JIEMEHTAPHBIMU UCXO/IAMU;

® HAXOJIUTh BEPOATHOCTh MPOTUBOINOIOKHOIO COOBITHUS;

* HAXOIUTh BEPOATHOCTH CYMMBbI JIByX HECOBMECTHBIX COOBITUH M BEPOSTHOCTH CYMMBI

JIBYX MPOU3BOHBIX COOBITHIA;
® HaXOJIUTh BEPOATHOCTh MPOU3BEIEHHS IBYX HE3aBUCUMBIX COOBITHH.

7. KommjekcHble ynciia (8 yacoB)

CnoxxeHne U yMHOXEHHUE KOMIUIEKCHBIX 4Hcell. Molyllb KOMIUIEKCHOrO 4yucia. Beruntanue u
JICTIEHNE KOMIUIEKCHBIX 4Yucesd. ['eomerpuyeckas HHTEpOpETalns KOMIUIEKCHOIO YHCIIA.
Tpuronomerpuueckass (opma KoMIUIeKCHOrOo uywucia. CBoMCTBA MOIyIsl W apryMeHTa.
KBanpaTtHoe ypaBHEHHE C KOMIUIEKCHBIM HEM3BeCTHBIM. [Ipumepnl pernenus anrebpanuecKux
ypaBHeHud. OCHOBHBIE IIeNM — 3aBepiieHue (OPMHUPOBAHUS TIPEACTABICHUS O YHUCIHE;
oOydeHHe JEHCTBUSIM C KOMIUIEKCHBIMH YHCIAaMU M JEMOHCTpaIlvs PEIIeHUN Pa3IMYHbIX
YpaBHEHUH HAa MHOYKECTBE KOMIUIEKCHBIX YUCEIL.

PaccmaTpuBaroTCs yeThipe apuPMETUUECKUX JEHCTBUS ¢ KOMIUIEKCHBIMHU YHCIIaMU, 3aJaHHBIMU
B anreOpamueckoil (opme. BBoOAWUTCS TMOHSATHE KOMIUIGKCHOM IIJIOCKOCTH, Ha KOTOPOM
WJUTFOCTPUPYETCS TEOMETPUUYECKUM CMBICT MOAYJS KOMIUIEKCHOIO YHCIAa U MOAYJS Pa3HOCTH
KOMIUIEKCHBIX 4ucell. PaccmaTpuBaeTcs mepexoj OT aiare0pandeckoi K TPUTOHOMETPHUECKOH
(dbopMe 3ammcu KOMIUIEKCHOTO 4YMcia U 0OpaTHBIN mepexof. JKemarenbHO OOYYHTh ydaliuxcs
TEXHUYECKUX U (PU3UKO-MATEeMaTHUYECKMX KJIacCOB BO3BEACHHUIO B CTENEHb KOMILIEKCHOTO
4KClia, 33J1aHHOT0 B TPUTOHOMETPUYECKOi hopme.

8. YpaBHeHHsI U HepaBeHCTBA ¢ ABYMsI epeMeHHbIMH (15 yacoB)
JIuneiiHble ypaBHEHHUS UM HEPABEHCTBA C JIBYMs II€peMEHHbIMHU. HenuHelHble ypaBHEHHs H
HEPaBEHCTBA C IBYMsI IEPEMEHHBIMU. B pezyrbmame uzyuenus memvl 00y4aiouuecs Hayyamcs:
e 1300pakaTh Ha KOOPAMHATHOM IMJIOCKOCTH MHOXKECTBO PELIEHUH JIMHEHHBIX HEPABEHCTB
Y CHCTEM JIMHEWHBIX HEPABEHCTB C ABYMs [IEPEMEHHBIMU;
e yYMETh pElIaTh YPaBHEHHUsI, HEPABEHCTBA U CUCTEMbl YPABHEHUW M HEPABEHCTB C JBYMs
IIEPEMEHHBIMY;
e IIPUMEHATh OCHOBHBIE IIPUEMBI [UIsl PELICHNs YPABHEHUI U CUCTEM YPAaBHEHUI;
e pelarb CUCTEMbl YPaBHEHUI U HEPABEHCTBA C ITOMOIIBIO Ipaduka.

9. HToroBoe MOBTOpPeHHEe Kypca ajaredpbl M HAYaJl MaTeMaTHYeCKoro amaamsa (9
4acoB)
VpOoKH HMTOroBOrO IOBTOPEHHsI HUMEIOT CBOEH IIENBbI0O HE TOJIBKO BOCCTAHOBJIEHHE B IAMATH
yYaIIuXxcsl OCHOBHOTO Marepuajia, HO U 000O0IIeHre, YTOYHEHHE, CHCTEMATH3AINIO 3HAHUH 110
anmreOpe W HayasaM MaTeMaTHYeCKOro aHaiW3a 3a KypC CpelHed HIKONbl. B pesyibmame
06006warwe20 nogmopenus. Kypca aneebpvl u nauaia awanuza sa 11 knacc obyuaiowuecs
HAYYamcsi:
e BIAJCTh IIOHATHEM CTCIEHH C pAIMOHAIBHBIM ITOKA3aTelieM, YMETh BBIMOIHSATD
TOXICCTBEHHBIE TIPEOOPa30BaHKsI U HAXOIUTh UX 3HAUECHMS;



® YyMeThb  BBIIOJHATH  TOXAECTBEHHbIE  IPeoOpa3oBaHUs  TPUTOHOMETPHUYECKUX,
UppalMOHATIBHBIX, TTOKA3aTENIbHBIX, TOrapu(MUUIECKUX BBIPAKEHUH;

e yMETb pelmarb CHCTEMbl YpaBHEHUH, COJAEp)KalIMX OAHO WM JBa ypaBHEHHS
(;rorapumMuUecKux, UppalMOHATIBHBIX, TPUTOHOMETPUUYECKHX), PELIaTh HEPAaBEHCTBA C
OJTHOM MEePEeMEHHOI Ha OCHOBE CBOMCTB (DYHKIIUY;

® yYMETb UCIIOJIB30BATH HECKOJIBKO IIPUEMOB IIPU PELICHUH YPAaBHEHUMN;

e pelmarbk YpaBHEHHS C MCIOJIB30BAHMEM PABHOCWIBHOCTH YPAaBHEHMM; HCIOIb30BaTh
rpaduk QyHKIUH PU PEIICHUH HEPaBEeHCTB (TpaduuecKuii MeTox);

® yMeThb HaXxoJIuTh NPOU3BOAHYI (YHKIMM; MHOXKECTBO 3HadeHUM (yHKUMHU; 00NacTh
OIpEEeIICHUS CIIOXKHON (QYHKIIUH; UCIIOIB30BATh YETHOCTh M HEYETHOCTh (DYHKIINU;

® yMEThb HCCIENOBaThb CBOMCTBA CIOXKHOM (YHKUMH; 4YMTaTh CBOMCTBAa (YHKIUU IO
rpaduKy U pacrno3HaBaTh rpaduKu JIeMEHTApHBIX ()YHKIIHIA;

® yMETh peulaTth U MPOBOAUTH MCCIEAOBAHUE PELICHUS TEKCTOBBIX 3a/1a4 Ha HAXOXKJICHHE
HauOoJIbIIEro (HAUMEHBIIET0) 3HAaUE€HUS BEIMYUHBI ¢ IPUMEHEHUEM ITPOU3BOHOM;

e YyMEHHUS pellaTh KOMOMHHMpPOBAaHHBIC YpaBHEHHMS U HEPABEHCTBA; MHCIIOIb30BATh
HECKOJIbKO IIPUEMOB TIPU PEILICHUU YpaBHEHHUI U HEPABEHCTB.

IT'EOMETPUSA

O0mas xapakTepucTuKa y4eOHOro npeamera
I'eomerpuss — OAMH U3 BaXHEWIIMX KOMIIOHEHTOB MAaTeMaTH4eCKOro oOpa3oBaHHs,
HEOOXOIUMBI ISl MPUOOPETEHUS] KOHKPETHBIX 3HAHMM O TMPOCTPAHCTBE U IPAKTHUYECKU
3HaYMMbIX yMEHHH, (HOPMHpPOBAHMS S3bIKA OMHCAHUS OOBEKTOB OKPYXKAIOUIETO MHUpa, IS
pa3sBUTHS MPOCTPAHCTBEHHOI'O MBIIIJIEHUS M WHTYUIMH, MaTEMaTHYECKOW KyJbTYphl, UIs
ACTETUYECKOTr0 BOCIUTAHUA Yydamuxcs. V3ydeHue reoMeTpuM BHOCUT BKJIAJ B Pa3BUTHE
JIOTMYECKOT0 MBIIIICHHS, B (POPMHPOBAHUE TTOHATHS JJOKA3aTEIbCTBA.
3agauu:

® U3yuyeHHE CBOWCTB TPOCTPAHCTBEHHBIX TeN, (OPMUPOBAHHE YMEHUS NPUMEHSThH
NOJTyYEHHbIE 3HAHUS U1 PELLIEHUS IPAKTUYECKUX 3a1a4.

® pa3BUTHE JIOTMYECKOT 0 MBILIUIEHUS, IPOCTPaHCTBEHHOT' O BOOOpa)keHus,
QITOPUTMHUYECKON KYJIbTYPHl, KpUTUYHOCTH MBIILJICHHUS Ha ypOBHE, HEOOXOAUMOM JIJIst
OoOydeHHs B BBICIIEH IIKOJE TIO COOTBETCTBYIONIICH CIEIUATBLHOCTH, B OyIyIIeH
npodeccuoHaNnbHOM NesITeTbHOCTH;

® OBJIQ/ICHUE MAaTEMaTHYECKUMH 3HAHUAMHU U YMEHUSMH, HEOOXOMMBIMU B TIOBCETHEBHOMN
YKU3HU, U1 U3YYEHUS IIKOJIbHBIX €CTECTBEHHOHAaYUHbIX TUCIUIUIMH Ha 0a30BOM YpOBHE,
JUIs  TIONy4YeHHUs oOpa3oBaHusi B 00nacTsaXx, He TpeOyroumux  yriyoaeHHOU
MaTEeMaTH4YECKOM IO OTOBKH;

® BOCIUTaHME CPEJICTBAMHM MATEMAaTHKH KYJIbTYPbI JIUYHOCTH: OTHOLUICHHUSI K MaTeMaTHKE
KaK YacTH OOLIeYeNIOBEUYECKOM KyJIbTyphl: 3HAKOMCTBO C HCTOpPUEH pa3BUTHUS
MaTeMaTHUKH, dBOJIIOIMEN MaTeMaTH4YEeCKUX MU, MOHMMAaHUs 3HAUUMOCTH MaTE€MaTUKU
JUIs1 OOILECTBEHHOTO ITporpecca.

Henamn:

® pa3BUTHUE JIOTUYECKOI'O0 U KPUTUYECKOTO MBILIUICHUS, KYJIbTYpPhl PEUM, CIIOCOOHOCTH K
YMCTBEHHOMY SKCIIEpUMEHTY;

e (opmHupoBaHHE Yy yYaIIUXCAd MHTENIEKTYyaJbHOH UYECTHOCTH M OOBEKTHBHOCTH,
CIIOCOOHOCTH K TPEOJIOJIEHUIO MBICIUTEIbHBIX CTEPEOTHIIOB, BBITEKAIOIUX U3
OOBIZICHHOTO OIIBITA;

® BOCIUTaHHE KadyeCTB JIMYHOCTH, OOECHEUMBAIONINX COLHMAIBHYI0 MOOWIIBHOCTb,
CIOCOOHOCTh MPUHUMATh CAMOCTOSATENbHbIE PELICHHUS;

e (opMHpOBaHHE Ka4eCTB MBIIUICHUS, HEOOXOAUMBIX JUIS aJanTalid B COBPEMEHHOM
MH(OPMAIIMOHHOM OOILIECTBE;

® pa3BUTHE UHTEpEca K MATEeMaTUYECKOMY TBOPYECTBY M MaTEMAaTHUYECKUX CIIOCOOHOCTEMN



MertanpenMeTHoe HANPaBJIeHUe:

e (opmupoBaHHe MpeACTaBIEHUN 0 MaTEMaTHKE KaK 4acTH OOIIeUeTI0BeYeCKOi KyIbTYpHI,
0 BHAYMMOCTHU MATCMATHUKHU B PAa3BUTUH HUBUJIIM3AllUNU U COBPEMCHHOI'O 06HIGCTB3.;

e pa3BHUTHE MPEACTaBICHUM O MaTeMaThKe Kak (opMe OMHCaHHUS M METOJAE IMO3HAHUS
JNEHUCTBUTENFHOCTH, CO3JaHUE YCIOBUH [UIsl MPHOOpETEHUs MEePBOHAYATIHLHOT'O OIBITA
MAaTEMAaTUYCCKOro MOACIMPOBAHMA,

e (opmupoBanue OOMHMX CIOCOOOB MHTEIUIEKTYAIbHON JESITENbHOCTH, XapaKTePHBIX IS
MAaTEMATUKU U ABJIIAOIINXCS OCHOBOM I103HaABaTEIbHOMI KYJIbTYPBI, 3HAYUMOM JJIA
pasIUUHBIX chep YeTOBEUECKON AeATETHHOCTH.

IIpenmeTHoOe HANIpPaBJIeHHE:

® OBJIAACHHUC MareMaTn4CcCKNMHu 3HAHUAMU u YMCHUSMU, HCO6XO,ZII/IMBIMI/I JJIS
MPOJOJDKEHUST OOydYeHHs B CTaplied IIKOJ€ WM HWHBIX 00IIe00pa3oBaTEIbHBIX
YUPEKICHUSAX, U3YUCHUS CMEKHBIX TUCIUTUIHH, IPUMEHEHUS B IOBCEIHEBHOMN KU3HU;

e co3maHvie (QyHIAMEHTa IS MaTEeMAaTHYECKOrO Pa3BHUTHs, (OPMHPOBAHHUS MEXaHM3MOB
MBILUICHUS, XapaKTEePHBIX ISl MATEMaTHYECKON JesITeIbHOCTH.

CoaepikaHue Kypca reoMeTpuu
IToBTOpenue (4 yaca)
I'naBa V. Mertoa koopaunat B npoctpancTse (12 yacoB)
[IpsimoyronbHas cuctema KoopauHaT B npoctpaHcTse. basuc. Koopaunarsr Bexkropa. CBoiicTBa
BEKTOpPOB B KoopauHatax. [Ipocreimme 3agaun B koopauHartax. CkalspHOe, BEKTOPHOE U
CMEIIAHHOE IIPOU3BEACHNUE BEKTOPOB B KOOpAMHATaX. YPaBHEHUs NPSIMOH, IJIOCKOCTH H
nosepxHocred Il mopsnka B IMpOCTpaHCTBE. YTOl MEXAY IPSIMBIMH, INIOCKOCTSIMH, IPSIMOU U
IJIOCKOCTBIO. Y CIIOBUS NMAPAJIJICIIBHOCTH U IEPIIEHIUKYIAPHOCTH ABYX IUIOCKOCTEH. Paccrosinue
OT TOYKHU JI0 IIJIOCKOCTH.

I'naBa VI. Tena spamenus. Huaunap. Konyc. lllap (12 yacos)

[Tousitue Tena Bpamenus. [unuuanap. Ilnomane nmoBepxHoctu muwinHapa. Konyc. Konnueckue
ceuenus. YcedeHHbli koHyc. [lnomane ux nmoepxuoctu Cdepa u map. YpaBHeHHE chepbl U
HEpaBEHCTBO Iapa. Baumuoe pacronoxenue chepsl U MmIockocTu. [1mockocTh, kacarenbHas K
chepe. [momanp cdepsl. [IlapoBoit cerMeHT, C10M, CEKTOP.

I'aasa VIl. O6bembl Tesl. BiucaHHble H ONMHCAHHBIE MHOTOTPAHHUKH H T€JIa BPalleHHsI
(23 yaca)

O06beM MpsIMOyTONBHOrO Mapasuienenumneaa. O0beM MNpsSMOM TPU3MbI U IHIHHIpa. O0beM
HAaKJIOHHOH MpU3MBbI, UpamMuIbl, KoHyca. Onucannble mapbl. Brucannusle mapsl. KomOunanuu
MHOTOTPaHHUKOB C MWJIMHIPOM M KOHycoM. KoMOWHAmMu MHOTOrpaHHHMKOB. BrucaHHbIe ©
OIMCAaHHBIC MHOTOIPAHHUKH U TEJ1a BPAIICHHS.

IoBTOpenue (15 yacos)

IToBTOpenue ompeneneHuii, (akToB U TEOPEM IUTAHUMETPUU. METON IOMOIHUTENbHBIX
IIOCTPOEHUH IIPU PELICHUH 3a/a4. TpeyroJbHUKU. YeThIpeXyrolbHUKHU. BEKTOPBI HA INIOCKOCTH.
OKpyXHOCTb. ANTreOpandecKuii METO/] PEeIICHUS T€OMETPHUIECKHX 3a1a4.

Kpurtepun u HoOpMbI OLlEeHKH 3HAHUI, YMEHNH 1 HABBIKOB 00YYAKOIIMXCH
B ocHOBYy kpuTepueB OIEHKH Y4YEOHOW IEATETHLHOCTH OOYYAIOIIMXCS TOJI0XKECHBI
O00BEKTHBHOCTh M €IWHBIN momxona. Ilpu 5-0anmnbHON OlEHKE AT BCEX YCTAaHOBJICHBI OOIIE
JUTAKTHYECKUE KPUTEPUH.
Ounenka «S»CTaBUTCA B cJIyyae:
1. 3HaHus, MOHMMAaHUS, TIYOMHBI YCBOCHHS OOYyYalOIIUMCS BCErO0 O0bEeMa MpOrpaMMHOr0
Marepuaia.



2. YMeHus BBIICIATh TJIaBHBIC IIOJIOKEHHMs B M3yYEHHOM Marepuase, AelaTbh BBIBOJBI,
YCTAQHABJIMBAaTh MEXKIPEAMETHbIE W BHYTPUIIPEIMETHbIE CBS3M, TBOPYECKH IPHUMEHSATh
MIOJIyYE€HHBIE 3HaHUS B HE3HAKOMOM CUTYyallUH.

3. OrcyrctBHe OMMOOK U HEAOYETOB MPU BOCIPOU3BEACHUM M3YYEHHOrO Marepuala, Mpu
YCTHBIX OTBETAX, YCTPAHEHUS OTAEIbHBIX HETOYHOCTEHN C IMOMOIIBIO JJOMOJHUTEIBHBIX BOIPOCOB
YUUTENS, COONIONCHHUS KYJIbTYyphl TNHCBMEHHOM M YCTHOW pedd, MpaBuil 0OGhOpMIIECHUS
MMUCHbMEHHBIX PaboOT.

Ouenka «4»:

1. 3naHue Bcero u3y4yeHHOro MPOrpaMMHOI0 MaTepHaa.

2. YMeHHe BBIACITH IJIaBHBIC MTOJIOKEHUS B N3Y9EHHOM MaTepHalie, Ha OCHOBaHHUU (DaKTOB
U IpUMEpOB 0000111aTh, A€1aTh BHIBO/bI, YCTAHABINBATh BHYTPUIIPEIMETHBIE CBSI3U, IPUMEHSTh
MOJTy4YCHHBIEC 3HAHUS HA PAKTUKE.

3. HesnauntensHbie (HerpyObie) OMMOKA W HEJOUYETHI MPU BOCIPOU3BEACHUN W3yYCHHOTO
MarepHaina, COOJII0JIEHNE OCHOBHBIX HPaBUJ KYJIbTYpbl MUCbMEHHOH M YCTHOM pedM, MpaBHI
oopmiieHUs: TUCBMEHHBIX paboT.

Onenka «3»(ypoBeHb TNIpeICTABJICHHMN, COYETAIOIIUXCA C 3JIeMEHTAMH HAaYYHBIX
MOHATHIL):

1. 3naHue u ycBOEHHE MaTepuana Ha YpPOBHE MHMHHUMAJbHBIX TpeOOBaHHM MpOrpaMMBbl,
3aTpyAHEHUE TPU CaMOCTOSTEIBHOM BOCIPOU3BEICHHH, HEOOXOAMMOCTh HE3HAYMTEIHHON
IIOMOILY NPENOAABATEIS.

2. Ymenue pa0OoTaThb Ha YypPOBHE BOCIPOU3BEICHHUS, 3aTPpyJHEHHUsS IpU OTBETaxX Ha
BHJIOU3MEHEHHBIE BOIIPOCHI.

3. Hanmume rtpyOoOi OmMOKH, HECKOIHKHX HETpYyObIX OMMOOK IPH BOCIPOW3BEICHUU
U3Y4EeHHOTO MaTrepuana, HE3HAuUTeNIbHOE HECOOIOCHNE OCHOBHBIX IPAaBUI KYJIbTYPHI
MUCHMEHHON U YCTHOM peuu, MpaBuil 0hOpMIICHUS! TUCbMEHHBIX PadoT.

Ouenka «2»:

1. 3naHue u ycBoeHMEe MaTepuajlla Ha YpPOBHE HHXE MHHHMAJIbHBIX TpeOOBaHUIA
MIPOrpaMMbl, OTJeNIbHBIE MPECTaBICHUs 00 U3YYEeHHOM MaTepHale.

2. OrcyrcTBHe yMeHUI paboTaTh Ha yPOBHE BOCHPOHM3BEICHUS, 3aTPYJHEHUS TIPU OTBETAX
Ha CTaHJapTHBIE BONPOCHI.

3. Hanuume HeCcKONbKMX TpyObIX OMMOOK, OOJBIIOrO YMCIAa HErpyObIX IpH
BOCIIPOM3BEJICHUH HW3YYCHHOTO MaTepuaya, 3HAYUTEIbHOE HECOOIIOJCHNE OCHOBHBIX IPaBUII
KYJIbTYpbl MMCBMEHHON M YCTHOM peuH, MpaBuil 0(h)OpMIIEHUSI TUCbMEHHBIX paloT.

4. CraBuTcs 3a TNOJHOE HE3HAHHME H3YYEHHOIO MaTrepuana, OTCYTCTBHE 3JIEMEHTaPHBIX
YMEHUI U HaBBIKOB.

OneHka caMoCTOATEIbHbIX MUCbMEHHBIX H KOHTPOJIBHBIX Pa00T 10 MaTeMaTHKe
Ouenka «5» cTaBUTCH, €CJIH 00y4arOIIUiics:
1. Bemoxaun paboty 6e3 ommboK 1 HEJ0YETOB.
2. Jlomyctui He OoJiee OJTHOTO HeJyoueTa
Ounenka «4» cTaBUTCS, €CJIM 00y4al0IHUICS BBINMOJTHUI Pa0d0Ty NOJHOCTBIO, HO JONMYCTHJI B
Heil:
1. He Oonee ogHoli Herpy0oil olMOKHU U OIHOTO HEI0YETA.
2. He Gonee nByx HETOYETOB.
Ouenka «3» cTaBUTCS, ecId 00y4yalolMiics NPaBUJILHO BHINOJHUJ He MeHee IMOJIOBHHBI
Pa6oTHI MM JONMYCTHIL:
1. He 6onee nByx rpyObIx ommOOK WM HE Oojiee OHOM rpy0oit u OgHON HErpyOol OMMUOKH U
OJTHOT'O HEJI0YETa;
2. He Gonee AByX- TpexX HErpyOBIX OMMOOK MIIM OJTHOW HETpyOOil OMMOKH U TPEX HEAOYETOB;
3. Ilpu orcyTcTBHM OLIMOOK, HO IPH HATMYUH YEThIPEX-MATH HEJOUYETOB.
Ouenka «2» CTaBUTCS, €CJIH 00y4aIOIIUiics:
1. lonyctun omuOOK M HEJOYETOB MPEBBIILIAIONIEE HOPMY, IpPHU KOTOPOHl MOXKET ObITh
BBICTaBJIEHA OLIEHKA «3».



2. Eciu npaBUIbHO BHINOIHUII MEHEE TOJIOBHHBI PAa0OTHI.
3. He mpuctynui x BBINOIHEHHIO PaOOTHI.
4. TlpaBunbHo BbIonHWI He Oonee 10% Bcex 3amaHuil.

Kpurtepun u HOpMBI YCTHOT0 OTBETa 110 MATEMAaTHKe
Ouenka «5» cTaBUTCSH, €CJIM 00y4aAIOIIUICH:

1. [loka3wiBaeT riayOOKOE W TOJIHOE 3HAHWE W TOHHMAaHHE BCEro o0bemMa MPOrpaMMHOIO
Marepuana; IOJHOE€ TOHMMAaHWE CYIIHOCTH pPAacCMaTpUBAEMbIX MOHATHH, SABJICHUA U
3aKOHOMEPHOCTEW, TEOPUI, B3AUMOCBS3EH.

2. YMeeT COCTaBUTh TIONHBIH W TPABWIBHBIA OTBET Ha OCHOBE HW3YYCHHOIO MaTepHala,
BBIJCJIATh TJIABHBIE IMIOJIOKEHHUS, CAMOCTOSITENIBHO TOJATBEPkKAATh OTBET KOHKPETHBIMU
npuMepaMu, (QakTamu; CaMOCTOATEIBHO M apryMEHTHUPOBAHO JejaTh aHaiu3, 0000I1aTh,
BBIBOJIl. Y CTAaHaBIMBAET MEXIIPEJAMETHbIE (Ha OCHOBE paHee NPUOOPETEHHBIX 3HAHWM) U
BHYTPHUIIPEIMETHBIE CBSI3M, TBOPYECKM TPUMEHSIET IIOJIYYEHHbIE 3HAHUS B HE3HAKOMOM
curyauuu. [lociaenoBarenbHO, YETKO, CBSI3HO, 0OOCHOBAHHO M 0€30IIMO0YHO U3jIaraeT yueOHbIH
MaTepuai: JaeT OTBET B JIOTMYECKOM IOCIIEOBATEIBHOCTH C MCIOIb30BAaHUEM IPHUHSITON
TEPMUHOJIOTMM; JeNlaeT COOCTBEHHbIE BbIBOABI; (OPMUPYET TOYHOE ONpElIEiICHUE U
HCTOJIKOBAaHUE OCHOBHBIX MOHSTHH, 3aKOHOB, TEOPHH, MPABUIBLHO U OOCTOSATENBHO OTBEYAET Ha
JIONIOJIHUTENbHBIE BOMPOCH! yuuTenss. CaMOCTOSTENBHO U PAL[MOHAIBHO UCIOIb3YET HaIJIsSIHbIE
ocooOusi, CIipaBOYHbIE MaTepuaibl, y4eOHUK, JTOMOTHUTEIbHYIO JIUTEPATYPy, IEPBOUCTOUHUKH;
MIPUMEHSIET CUCTEMY YCIOBHBIX 0003HAUEHMI MPU BEACHUU 3aMKCel, COMPOBOXKIAIOUINX OTBET;
HCHOJIB3YET JUISl I0KA3aTeIbCTBA BHIBOBI U3 HAOIIOIEHUI U OMBITOB.

3. CamoCTOATEIIbHO, YBEPEHHO U 0E30IMIMO0YHO TMPHUMEHSET IMOyYCHHBIC 3HAHUS B PEIICHUH
mpoOJieM Ha TBOPUYECKOM YpPOBHE; JOMYyCKaeT He Oojiee OJHOro Hemo4era, KOTOpPBIH JIerKo
UCTpaBJsieT MO TPeOOBAHUIO YUMTENs; UMEET HEOOXOAMMbIE HABBIKM Pa0dOTHI C mpubopamu,
YepTe)KaMH, CXeMaMH M rpapukaMi, CONYTCTBYIOLIMMHU OTBETY; 3allMCH, COIPOBOXKJAOLINE
OTBET, COOTBETCTBYIOT TPEOOBAHUSIM.

Ouenka «4» CTaBUTCSH, €CJIU 00y4alOIUiics:

1. Iloka3piBaeT 3HAHMSI BCETO H3YYEHHOrO IPOrpaMMHOro marepuaia. JlaeT NHONHBIA U
MPaBUJIbHBIA OTBET HA OCHOBE H3YYEHHBIX TEOPHUIi; MOMYCKAaeT HE3HAUUTEIbHBIC OLIUOKU U
HEJ0YETHl IIPU BOCIPOU3BEIEHUN M3YUEHHOIO MaTepHualla, OlpeAeIeHHs MOHATUN, HETOUHOCTH
IIpU UCMOJIb30BAaHUM HAyYHBIX TEPMUHOB UJIM B BBIBOJAX M 00OOLIEHUSAX M3 HAOMIOJIEHUN U
OIBITOB; MaTepuaj M3JIaraeT B ONPENEICHHON JIOTMYECKOM MOCIEN0BATENbHOCTH, MPU 3TOM
JIONyCKaeT OJHY HerpyOyro ommOKy WM He Oojiee JBYX HEIO0YETOB U MOXET UX HCIPABUTh
CaMOCTOSITENTLHO TPU TPeOOBAHUHU HJIM TPU HEOOJBIION MOMOIIM MPENoaBaTess; B OCHOBHOM
yCBOMJI Yy4eOHBIH MaTepuai; MOJITBEP)KIAET OTBET KOHKPETHBIMU IpUMEpaMH; IMPaBUIbHO
OTBEYAET HA JOMOJHUTEIbHBIE BOIIPOCHI YUUTEN .

2. YMeeT caMOCTOATEIbHO BBIACHATH TJIABHBIE IOJIOKEHHS B H3YUYEHHOM Marepuase; Ha
OCHOBaHMHM  (akTOB W  mpuMepoB  0000maTh, JenaTh  BBIBOJBI,  yCTaHABIMBATh
BHYTpPUIIpEAMETHBIE CBsI3U. [IpuMeHsieT mojaydeHHble 3HaHUS HAa NMPAKTHKE B BUIOM3MEHEHHOU
CHUTYalluu, COOI0IaeT OCHOBHBIC MPaBUJIa KYJAbTYPBl YCTHOM M MHUCbMEHHOW PEYH, MCIIONb3YeT
Hay4HbBIC TEPMHUHBI.

3. He oOmaymaer mOCTaTO4YHBIM HAaBBIKOM PAaOOTHI CO CIPABOYHOW JTUTEPATypod, yUCOHHKOM,
MEPBOMCTOUYHUKAMH  (TIPaBHJIBHO OpPHUEHTHpYETCs, HO paboTtaer MemieHHo). JlomyckaeT
HerpyOble HapyleHHs MpaBuil oOpMIICHUS MUCbMEHHBIX padoT.

Ouenka «3» cTaBUTCS, €CJIM 00yYarOIIUiiCs:

1. YcBoun ocHOBHOE cojepkaHue y4yeOHOro Marepuana, HMMeeT NpoOesibl B YCBOCHUU
MaTtepuaia, HE IMPEensATCTBYIOLIUE JajJbHEHIIEMy YCBOEHHIO MPOrpaMMHOIO MaTepuaia;
MaTepuai U3jaraeT He CUCTeMaTU3UPOBaHHO, (parMEeHTapHO, HE BCEr/la MOCIeI0BaTENbHO.

2. IToka3bIBaeT HEOCTATOUHYIO C(HOPMHUPOBAHHOCTH OT/ACIBHBIX 3HAHUN U YMEHHUIA; BBIBOABI U
0000IIICHHS aprYMEHTUPYET ¢I1a00, TOMyCKaeT B HUX OIIHOKH.



3. JomycTun ommOKH U HETOYHOCTH B UCIIOIB30BAHUU HAYYHOW TEPMHUHOJIOTHH, OTPEACICHUS
MOHSATHH JaJl HEOCTAaTOYHO YETKUE, HE WCIONB30BaJl B KAUeCTBE JOKA3aTEIbCTBA BHIBOIBI H
0000111eH!s U3 HaOMIOCHNH, (PaKTOB, OMBITOB MJIH JOMYCTHII OIIMOKH MIPU UX U3TIOKEHUU.

4. VcibIThIBAaCT 3aTPYAHCHHS B TNPHUMEHEHWH 3HAHWH, HEOOXOAMMBIX ISl PEUICHUS 3ajad
pa3IMYHBIX THUIOB, TPU OOBSICHEHWH KOHKPETHBIX SIBIICHUH HAa OCHOBE TEOpWUH, WIU B
MOJATBEPKICHUH KOHKPETHBIX IPUMEPOB MPAKTUYECKOT O IPUMEHEHHS TEOPHH.

5. OTBewaeT HEIMOJIHO HA BOMPOCHI y4HUTENs (YIycKass U OCHOBHOE), WJIH BOCIIPOU3BOJIUT
COoJIep)KaHUE TEKCTa YYeOHHKA, HO HEIOCTATOYHO MTOHUMAET OT/ACIbHBIC TIOJ0KEHHUS, UMEIOIINE
BaXHOE 3HAYCHHE B ITOM TEKCTE.

6. OOHapy>KUBaeT HEOCTATOYHOE TTIOHUMAHHUE OT/IEJIbHBIX MOJIOKEHHI TPH BOCTIPOU3BEICHUH
TEKCTa ydeOHWKa (3aruceid, TIEPBOMCTOYHUKOB) WJIM OTBEYAET HEMOJIHO Ha BOMPOCH YUUTEI,
JIOIyCKasi OJIHY - JIBE TpyObIe OINOKH.

Onenka «2» cTaBUTCS, €CJIM 00y4Yarouuiics:

1. He ycBomi W He pacKpbUl OCHOBHOE COJCpKaHHWE MaTepualia; He JeaeT BBIBOJIOB U
000011IeHH .

2. He 3HaeT ¥ He MOHUMAET 3HAYUTEIBHYIO WJIM OCHOBHYIO YacTh MMPOrPAaMMHOI0 MaTepHaia B
npejenax MoCTaBICHHBIX BOITPOCOB MIIM UMEET ci1abo COpMHUpPOBAHHBIC W HETIOIHBIC 3HAHUS U
HE yMeeT IPUMEHSTh UX K PELICHUIO KOHKPETHBIX BOIIPOCOB U 3a/1a4 [0 00pasily.

3. Ilpu oTBere (Ha OAMH BOMPOC) JOMYCKAET 0oJiee BYX IPYOBIX OMIMOOK, KOTOPHIE HE MOXKET
WCIPABUTh JTAKE TIPU TIOMOIIH YIUTEIIS.

4. He MOXET OTBETUTh HH Ha OJIMH UX MOCTABJICHHBIX BOMPOCOB.

5. IlomHOCTBIO HE YCBOUI MaTepHUall.

OneHka caMOCTOSITEIbHBIX MMCbMEHHBIX U KOHTPOJIbHBIX Pa0oT 10 MaTeMaTHKe

Ouenka «5» cTaBUTCSH, €CJIH 00y4aIOIIUiics:

1. BoinonHun paboty 6e3 ommdoK U HET0UETOB.

2. lomyctun He 6oJiee OJJHOro HeJo4YeTa
Ounenka «4» CTaBHUTCSH, €CJIM YYEHHUK BBINOJHHJI PadoTy NMOJHOCTHIO, HO AONMYCTHJ B

Heil:

1. He Gonee omHOM HErpyOoii OIMOKU M OJTHOTO HEJ0UETA.

2. He Gonee qByX HETOYETOB.
Ounenka «3» CTaBHTCH, €CJAH YYEHHK MNPABUJIbHO BBINOJHHJI He MeHee MOJOBHHBI

padoThI MM JOMYCTHIL:

1. He Gonee aByx rpyObIx omuOOK Ui He Oojee OAHOM rpy0oil 1 0 HOI HerpyOoi omunoOKu
¥ O/IHOTO HEJ0YEeTa;

2. He Oomee nByx- TpexX HErpyoObIX OIIMOOK WM OJHOW HErpyOOH OMMOKH W Tpex
HEJIOYETOB;

3. Ilpu oTcyTcTBHM OMIMOOK, HO MIPH HATWYHH YETHIPEX-TISITH HEA0UETOB.
OueHka «2» CTaBUTCSH, €CJIH YYCHUK:

1. lomycTun KOJIMYECTBO OMIMOOK U HEJAOUETOB MPEBBIIIAIOIIEE HOPMY, IIPU KOTOPOM MOKET
OBITH BBICTABJICHA OLIEHKA «3».

2. Eciv mpaBWIIbHO BBITTOTHIII MEHEE TTOJIOBUHBI PA0OTHI.

3. He mpucTynuin K BBIMOIHEHUIO PAOOTHI.

4. ITpaBunbHO BeIOTHUI He 6onee 10% Bcex 3a1aHui.

TecThbl
. «5» - 90-100%
° «» - 75-89%
° «3» - 51-74%
° «2» - 50% u meHee.

YcTHO (110 KAapTOYKaM)
«5» - IpaBUIIbHBIE OTBETHI Ha BCE BOIIPOCHI.



«4» - Ha OCHOBHOHM BOIIPOC OTBET BEPHBIN, HO Ha JOMOIHUTEIbHbBIC HE OTBETHII WM AOITYCTHII
OLINOKY.

«3» - 3aTpyAHUIICS, a1 HE TIOJHBII OTBET, OTBEYAJ Ha JJOMOJHUTEIbHbIE BOPOCHI.

«2» - HE 3HAET OTBET M Ha JIOTOJIHUTEILHBIC BOITPOCHI OTBEYAET C TPYIAOM.

Y4yeOHO-MeTOAnYECKOe o0ecmeueHne

Y4eOHbIii KOMILIEKT Il y4alIMXCH.

1.

MaremaTuka:anredpa u Hadyajga MaTeMaTHYECKOro aHanu3a, reomerpus. ['eomerpus. 10-
11 xmaccel: yueOHUK ans obmeoOpazoBatenbHbix opranusauuit (JI.C. ArtanacsH, B.O.
byry3os, C.b. Kagomiies u ap.— M.: IIpocserenue, 2019).

Konsrun HO.M. Aunrebpa um wmaremarnueckuid aHanmm3. 11 kjmacc: ydeOHUK is
0011e00pa30BaTENbHBIX YUPEXKICHHI: 6a30BbIi 1 npoduiabHbIi ypoBHH /HO.M. Konsarun
[1 op.] mox pea. A.B.)Kwmxuenko - M.: [Ipocsemenne, 2021.

Y4eOHbIH KOMIUIEKT VI yYUTeJIs.

1.

Maremaruka:anredpa U Hauajga MaTeMaTUYeCKOro aHaiausa, reomerpus. ['eomerpus. 10-
11 kmaccel: yueOHUK 1uis oOmieoOpaszoBarenbHbix opranu3anuii (JI.C. AranacsH, B.O.
byry3os, C.b. Kagomies u ap.— M.: [Ipocseienue, 2014);

C.M. Caaksn, B.®. byry3oB U3zyuenue reomerpun B 10-11 xmaccax. Meroguueckue
pexkoMenanuu K yaeounky Kuaura qis yaurens M. [Ipocsemenne 2010;

Junaktuueckue warepuanbl mo reomerpun anga 11 kmacca/b. I'. 3uB. — M.:
[Ipocsemnienue, 2002.

Komsirun HO.M. Anrebpa u marematuueckuid ananu3. 11 kmacc: y4yeOHMK amst
00111e00pa3oBaTeNbHBIX yUpexKACHUI: 6a30BbIil U ipoduiibHbI ypoBHU /FO.M. Konsirun
[u op.] mox pea. A.B.)XKuxuenko - M.: [Ipocsemenune, 2011;

[abynun M.U. AnreOpa u Hayaa MaTemMaTuyeckoro aHanusa 11 kiacc: quaakTuueckue
matepuaibl. [Ipoduneneiii ypoBenb. M. :I1poceemenue, 2010;

Junaktuueckue MaTepuaisl mo anredpe u Havanam ananms3a s 10 u 11 kmacca /B.U.
Uenes, C.U.Caaksn,C.W.11Bapudypr. M.: [IpocBenienue,2005;

AnreOpa u Haudana aHanuza: COOPHHUK 3a/Jay JUIsl MOATOTOBKU M MPOBEICHHUS WTOTOBOU
aTTecranuu 3a Kypc cpeaneit mkonsl / U.P. Beiconkuit, JI.U. 3BaBuy, b.I1. [Turapes u
ap.; nox pen. C.A. llecrakoBa. M.: Baemcurma-M, 2008;

HNuTtepueT-pecypcesl alexlarin.ru.

COKpaHIeHI/Iﬂ, HCII0J/Ib3YEMBIC B paﬁoqeifl nporpamMmme:

Tunel ypoKoB:

YOHM — ypok 03HaKOMJIEHUSI C HOBBIM MaTE€pHaIOM.
V3UM — ypokK 3aKperieHus U3y4eHHOro MaTepuaia.
VII3Y — ypok npuMeHEeHUs 3HaHUN U YMEHUM.

YOC3 — ypok 000011IeH!SI U CUCTEMAaTH3aIlluN 3HAaHUH.
VIIK3Y — ypok npoBepKH U KOPPEKLIMH 3HAHUA U YMEHUH.
KY — xoMOMHUPOBaHHBIN YPOK.

VK3 — ypok KOppeKIuu 3HaHUM.

Buabsl koHTpOIS:

®O — ppoHTATBHBIN OMPOC.

WUPJl — wnauBuayanbHas padoTa y T0CKH.

NPK — unnuBuayaibHas paboTa Mo KapTodKaM.
CP— camocrosTenbHas padbora.

KP— koHTpONnpHas pabora.

M/J] — maTeMaTU4EeCKUM JUKTAHT.

T — TecroBas pabora.



Kanennapno-temaruyeckoe niianuposanue no AJI'EBPE U HAYAJIAM AHAJIM3A

Ne Tema ypoka Tun/ Buael Ilnanupyemble pe3ybTaThl 00y4eHH Jdara dakTHYeC
ypo ¢opma KOHTpPOJIs NpOBEJCHUs | Kasd Jara
Ka ypoka 0 IUIaHy | MPOBeJeHH
(HOMEp f1 ypOKa
HeleJIN)
OcBoeHue nMpeaMeTHBIX JIngyHOCTHBIE
3HAHMHT Metanpeamertnsie (YY)
IMoBTOpenue (4 yaca)
1 | MucrpykTax o Th. VOC3 @®O, Pl | Ymerot paboTath ¢ Nwmerot nienoctuoe 1
Tpuronomerpuueckue GopMyIibl TEKCTOM, TOUHO U I'PaMOTHO | MUPOBO33pEHHUE,
2 | Tpuronomerpuueckue popmynsr | YOC3 @®O, UPJ | BBIpakaTh CBOM MBICIIH B COOTBETCTBYIOLIECE 1
YCTHOM Y MHUCHbMEHHOU PEYU | COBPEMEHHOMY YPOBHIO
3 | Tpuronomerpuueckue popmyns | YOC3 @O, UP1 | ¢c npumeHeHnEM pa3BUTHS HAYKU U 1
MaTeMaTH4ECKON 00I11€CTBEHHOI MPAKTUKH.
4 | Tpuronomerpuueckue popmyisl | YOC3 ©O, UPIl | repmunONOrHE N (IT) moHMMarOT ¥ UCTIOIB3YIOT 1
CUMBOJIMKH, UCIIOJIb30BaTh | MaTEMAaTUYECKUE CPEACTBA
pa3IMyHbIE A3BIKU HaTJIITHOCTH JUIsl WIUTFOCTPALIUH,
MaTE€MaTHKH, OCYIIECTBIISITh | MHTEPIIPETAluN, apTyMEHTALUH.
kBanupukanuu, mpoBoauts | (P) ymeroT camoctosTensHO
JIOTMYECKHE 000OCHOBAaHMS, | IJIAHMPOBATh aJIbTEPHATUBHBIC
JI0Ka3aTelIbCTBA MyTU JOCTHKEHUS LIeJIeH.
MaTeMaTUYECKUX (K) mmanupoBanue AeHCTBHH,
pacCy X ICHUM. BBIPAYKEHHUE CBOMX MBICIIEH,
aprymMeHTanus CBOEro MHEHH,
y4eT MHEHHI COYUYEHHKOB.
I'nasa |. Tpuronomerpudeckue pynkuun (14 yacon)
S | Obnacth onpeneneHus U YOHM | ®O, P[] | Mmets npencraBieHue oo dopMHpoOBaHHUE CTAPTOBOI 2
MHOKECTBO 3HaUEHU I o0nactu onpezaeneHus, MOTHBALIUU K U3YYEHUIO HOBOTO;
TPUTOHOMETPUUYECKUX (PYHKIUN MHO)XECTBE 3HAYECHUH, CaMOCTOATEJIBHOCTD B
6 | OGnacth onpeaencHus U V3UM @®O, P/, | OorpaHUYEHHOCTH npuoOpETEHNH HOBBIX 2
MHOYKECTBO 3HaUEHUIN NPK TPUTOHOMETPUUYECKUX MPaKTUYECKUX YMEHUH;




TPUTOHOMETPUYECKUX (PYHKITUH

7 | YeTHOCTH, HEYETHOCTD, YOHM DO, UPJT
HePHONIHOCTh
TPUTOHOMETPUYECKUX ()YHKI[HIA

8 | YUeTHOCTDH, HEYETHOCTD, Y3UM | CP
HIEPHOUYHOCTh
TPUTOHOMETPUYECKUX ()YHKITHIA

9 | CaoiictBa pyHKIMU y = cosx u | YOHM | ®O, UP/]
ee rpaduk

10 | CgoiictBa pyHkIHH y = cosx u | Y3UM @O, UP[
ee rpaduk

11 | CpoiictBa ¢pyHknmu y = sinx u | YII3Y @O0, UP]
ee rpaduk

12 | CgoiictBa Qpynkimu y = sinx u | YII3Y CP
ee rpadux

13 | CpoiictBau rpaduku ¢pynkuuit | YOC3 @O, NP/
y=tgxuy=ctgx

14 | CpoiictBau rpaduku pynkuuii | Y3UM | @O, UP]]
y=tgxuy=ctgx

15 | OGparHnbie VYOHM | ®O, UPJ]
TPUTOHOMETpUYECKHe (QYHKINU

16 | OGpatHbIe Y3y CP
TPUTOHOMETpUYECKHe (QYHKINU

17 | IMoaroroBka K KOHTPOJIBHOI V3UM @O, UP]]
pabore

18 | KontpossbHasi padora Nel mo | YIIK3Y | KP

Teme « Tpuronomerpuyeckue
byHkun»

GyHKIIHH.

3HaTh: onpeeNeHus u
CBOKCTBA YETHOM U
HEUETHOHN PyHKITUH,
MEePUOANYECKON (PYHKIIHNH,
rpauKu U CBOMCTBa
TPUTOHOMETPUYECKUX
(GyYHKIIHI; CBOWCTBA,
oOparHbie
TPUTOHOMETPUYECKHE
(GYHKIMH UX OTpeieTIeHUs U
3aIUCH.

YMeTb: HaXOIUTh 00J1acTh
OTpe/ieNIeHUs] 1 MHOXKECTBO
3HAYEHUH; YCTaHABIUBATh
YETHOCTH UM HEYETHOCTH;
JIOKa3bIBaTh, YTO TAHHOE
MOJOXKUTEIBHOE YUCIIO €CTh
nepuos pyHKIUH,
BBITIOJHSATH IOCTPOCHHE
rpadukoB
TPUTOHOMETPUUYECKUX
GYHKIMM pa3IuyHOro
YPOBHSI CIIOKHOCTH; peliaTh
TPUTOHOMETPUYECKHE
YpaBHEHHS U HEPABEHCTBA
HAa 33J]aHHBIX TPOMEKYTKAX,
UCTIONB3Ys TpapuKH
TPUTOHOMETPUUIECKUX

(G YHKIIMI; BBITTOTHATH
npeoOpa3oBaHUs
BBIPAXKEHUM, COAEPKAIINX
oOpaTHbIe

I'PaMOTHO HM3J1araTh CBOU MBICITH
YCTHO M MUCbMEHHO; YMEHHUE
KOHTPOJIMPOBATH MPOLIECC U
pe3ynbTaT yueOHOH
MaTeMaTHYECKOM J1eATeIbHOCTH.
(IT) ymerot BbIOMpATH
CMBICJIOBBIE CIMHUIIBI TEKCTA U
yCTaHABJIMBATh OTHOILLICHUS
MEXTy HUMU; IPUMEHSIFOT
MOJTyYEHHBIC 3HAHUS TIPH
pelIeHnu 3a1a4

(P) craBst yueOnyro 3aauy Ha
OCHOBE COOTHECEHHUS TOTO, YTO
YK€ U3BECTHO U YCBOCHO, U
TOT0, YTO €I1Ie HEU3BECTHO;
OLICHUBAIOT CTETIEHb U CIIOCOOBI
JIOCTHKCHHUS IIeITH, HCTIPABJISIOT
OILITUOKHU

(K) ¢ nocrarounoit moaHOTON 1
TOYHOCTBIO BBIPAKAIOT CBOU
MBICTI B COOTBETCTBHH C
3aJjauaMy U YCIOBHSIMH; YIaTCsI
YCTaHABIIMBATh U CPABHHUBATH
pa3HbIe TOUKH 3PEHUs, IPEKIC
4eM MPUHUMATh PEIICHUE U
Jienath BBIOOD.




TPUTOHOMETPUUYECKUE
(GyYHKIHMH; BBITTOTHATH
rpaduyeckoe peueHue
YpaBHEHUH U HEPABEHCTB,
coJiep>Kaniux oOpaTHbie
TPUTOHOMETPUUYECKUE

(GYHKIMH.

I'aasa |l. Ilpon3BoaHas u ee reoMeTpruYecKuii cMbica (28 yacoB)

19 | IIpenen mociea0BaTEILHOCTH VOHM | ®O, UP]]
20 | [Ipenen mocienoBaTenbHOCTH VY31UM ®O, P/,
HNPK
21 | Ilpenen pyHkIMM YOHM | @O, NP/
22 | llpenen pyHkuuu VOHM | @O, NP/
23 | Beruncnenue npeaenos YII3Y @O, UP/]
24 | HempepbIBHOCTH QYHKIIUU VOHM | @O, NP/
25 | HempepbIBHOCTD (hyHKITUT Y3UM @O0, UPJI,
HNPK
26 | BoimonHeHue ynpaxHeHuit YOHM | @O, UP]]
27 | BoimonmHeHue ynpakHeHUN Y3UM @O, UPJ,
HNPK
28 | BemmonmHeHHne yrmpaKHEeHHI Y3y CP
29 | [NoaroroBka K KOHTPOIHHOU Y31UM @O, P/,
pabore NPK
30 | KontpoabHast pa6oTa Ne2 VIIK3Y | KP
31 | Ompenenenue MPOU3BOTHON VY3UM ®O, UPJ,

HNPK

NwmeTts npeacraBieHus o
MpeJieNie YHCIOBOM
[10CJIE0BATENBHOCTH,
npenene GpyHkuuu. mers
MIPEJICTaBJICHUS O
MTHOBEHHOW CKOPOCTH.
Nwmets npencrasieHus o
KacaTeJIbHOM K MJIOCKOU
KpUBOH, KacaTeJIbHOU K
rpaduxy QyHKIUU

3HaThb: (HOPMYITHPOBKU
TEOpEM, CBSI3aHHBIE C
apu(pMETHICCKUMU
NEUCTBUSIMU HAJl
IIpeJielaMu; ONpeeIICHUe
HETPEPBIBHON (YHKITNH;
onpeIesIeHue TPOU3BOIHOM;
npaBuIia

g depeHIMpOBaHUS
CYMMBI, Pa3HOCTH,
IIPOU3BENIEHUS, YACTHOIO
IBYX (DyHKIHH, CIIOXXHON U
oOpaTHOU QyHKIINH;
TaOJIMILy TPOU3BOAHBIX

dopMHpOBaHUE CTAPTOBOU
MOTHBAILIUU K U3YyYEHUIO HOBOTO;
CaMOCTOSATEJILHOCTh B
PUOOPETEHUHN HOBBIX
MPAKTUYECKUX YMEHUH;
IPaMOTHO M3J1aratb CBOU MBICIIH
YCTHO U MMUCHbMEHHO.
CriocoOHOCTB K
SMOLIMOHATILHOMY BOCTIPUSITHIO
MaTeMaTUYECKUX 3a]1ad,
pelIeHn, pacCyKIEeHUM;
BBIPAXATh MOJIOKUTEIHHOE
OTHOILIEHUE K IIPOLECCY
MO3HAHMS; TPAMOTHO U3JIarath
CBOU MBICIIA YCTHO.
CaMOCTOSITENIBHOCTD B
MPUOOPETECHUH HOBBIX
MPAKTHYECKUX YMEHUH.
YMeHne KOHTPOJIMPOBATh
MIPOLIECC U PEe3yIbTaT
JeSTeNbHOCTH; paboTaTh B
rpyIIe; IposiBIICHNUE
MHUIMATUBBI, HAXOIYMBOCTU U
AKTUBHOCTH TIPH PEIICHHH,




32 | OnpenesneHue MPOU3BOTHON YOHM @O, UP]]
33 | IlpaBuna muddepenuuposanus | Y3UM | ©O, UPJ],
HPK

34 | IpaBuna nuddepennupopanus | YH3Y CP

35 | [IponsBogHAs CTETIEHHOM YOC3, WPJI, UPK
byHKIMH KY

36 | [IpomsBoaHAs CTETIEHHOM V3UM @O, UPJ,
byHKIMH NPK

37 | [IponsBoaHAs CTETICHHOM Y3y cp
byHKIUU

38 | [IpousBoaHBIC AIIEMEHTAPHBIX Y3UM ®O, P/,
GyHKUIMMI NPK

39 | [IpousBoaHBIE AIEMEHTAPHBIX Y31UM ®O, NP/,
GyHKUIMMI NPK

40 | IIpousBOIHBIC PJIEMEHTAPHBIX Y3y CcpP
b yHKIUH

41 | I'eoMeTpUYECKUI CMBICIT YOHM | ®O, UP[
MPOW3BOJIHOMN

42 | 'eoMeTpUYECKU CMBICI V3UM @O0, UPJI,
MIPOU3BOIHOU HPK

43 | T'eoMeTpHUECKU CMBICT V3UM ®O, UPJ,
MIPOU3BOIHOM HUPK

44 | O600maroImi ypok 1Mo TemMe V3UM @O, UP/,
«lIpownsBosHas u ee HNPK
TEOMETPUUECKUU CMBICI

45 | O600maronui ypok 1mo Teme V3UM ®O0, UPJI,
«IIpousBonHas u ee HPK
TEOMETPUUYECKUU CMBICI

46 | Koutpoabnas padora Ne3 mo | YIIK3Y | KP

AJIEMEHTApHbIX (PYHKLNH;
reOMETPUYECKUI CMBICI
MPOU3BOJHOM; (POPMYITY
JUTSL BBIYUCIICHHSI YTIIOBOTO
ko3 pHIeHTa TIPSIMOIA;
00Iui BUJI ypaBHEHUS
KacaTeNbHOH K rpaduky
byHKINH.

YMeTb: BBIUUCIIATH
3HAYEHUS TPE/ICIIOB
IIOCJIENOBATEIILHOCTEN U
GbyHKIUH, HCHONb3YS
TEOopeMBI 00
apupMETHIECKUX
NeUCTBUAX HaJ IIpeaesiaMH,
BBIYUCIISATH MIPOU3BO/IHBIC
AJIeMEHTapHbIX QYHKINHT;
HaXOJUTh ITPOU3BO/IHBIE
710001 KOMOWHAITIH
3JIeMEHTapHBIX (YHKIINH;
COCTaBIISITh ypaBHEHUE
KacaTeJIbHOH K rpaduky
(GYHKIIUN, HAXO/TUTH
YII0BOM KO3 PUITUEHT
MPSAMOM, 3aJJaHHON ABYMs
TOYKaMH; IPUMEHSATH
MONTy4YeHHBIC 3HAHUA,
YMEHWUS ¥ HaBBIKU TIPH
pELIEHUH 3aJITaHHI.

JUCKYTHPOBATh, OTCTaNBATh
CBOE MHCHHE.

(IT) ymerot BbIOMpATH
CMBICJIOBBIC CAMHHIIBI TEKCTA
YCTaHABJIMBATh OTHOMICHUS
MEXly HUMH; YMEIOT BEIOUPATh
00001IEHHBIE CTPATETUH
pCIICHUS 33]1a91; YMCIOT
BBIICTISTH HHPOPMAIIIIO U3
TEKCTOB.

(P) craBsT yuebHyr0 3a1a4y Ha
OCHOBE COOTHECEHHS TOT'0, YTO
YK€ U3BECTHO M YCBOCHO, U
TOT'0, YTO €IIle HEU3BECTHO;
CTaBsAT y4eOHYIO 3a7a4y Ha
OCHOBE COOTHECCHUS TOT'0, UTO
YK€ U3BECTHO M YCBOCHO, U
TOT'0, YTO €III¢ HEU3BECTHO;
OIICHUBAIOT CTETICHb U CTIOCOOBI
JIOCTHKCHHS IIeJTH, HCIIPABJISIOT
OIIUOKH.

(K) ¢ mocTaTouHO MOTHOTON U
TOYHOCTBIO BBIPAKAIOT CBOU
MBICJIH B COOTBETCTBHH C
3aJja4aMy U YCIOBHSIMH; Y4aTCsI
YCTaHABIIMBATh U CPABHHUBATH
pa3HbIe TOUKU 3PCHUS, TIPEKIC
4eM MIPUHUMATh PEIICHUEe U
JIeaTh BBIOOP; UCTIOIB3YIOT
YCTHO ¥ TUCBMEHHO
MaTeMaTHYECKUE TEPMUHBI,
CITYIIAIOT IMapTHEpa

10

10

10

10

11

11

11

11

12

12




Teme «IIpousBognas u ee
reOMeTPHYECKHl CMBICII»

I'naBa |l]. Ilpumenenne npon3BoaHOIl K HccaenoBanuI0 pyHknmii (16 yacos)

47 | Bo3pacranue u yObIBaHUE YOHM ®O, P/
byHKIUN

48 | Bospacranue u yObIBaHHE V3UM @O0, UPJI,
byHKIIN NPK

49 | DkcrpeMyMbl QYHKIIUN VOHM | @O, NP/

50 | OkcrpeMyMbl QYHKIIUU Y3UM | CP

51 | HauGomplee 1 HAMMEHbIIICE YOHM | ®O, UP]]
3HaueHUE PYHKIUU

52 | Haubombluee 1 HAUMEHbIIIEE V3UM @O, UPJ,
3Ha4YeHHE (PYHKITUU NPK

53 | Haubombliiee u HaMMEHbIIIEE VII3Y ®O, UPJ]
3Ha4YeHHUE (PyHKIIMHU

54 | [IpousBogHas BTOoporo nopsiaka, | YOC3 CcpP
BBIYKJIOCTh U TOYKH TIepernoa

55 | IIpousBoaHas Broporo nopsiaka, | YOHM | @O, UPJ
BBINYKJIOCTh U TOYKHU IIeperunoa

56 | IIpumeHeHne TPOU3BOIHOM K V3UM @O0, UPJI,
MOCTPOEHUIO IpauKoB HPK
b yHKIUN

57 | [IpumeHeHue MPOU3BOJHON K Y3y Cp
MIOCTPOEHUIO IpapuKoB
byHKIHH

58 | [IpumeHEeHHE TPOU3BOTHON K KY WPJl, UPK
MOCTPOCHUIO TpadUKOB
byHKIIUN

59 | OGo0marmuii ypok 1mo Teme VY3UM ®O, UPJ,
«IIpumeHeHne npon3BOIHOM K NPK

3HaTh: GOPMYIUPOBKU
TEOpEM, BBIPAXKAIOIINX
JIOCTaTOYHBIE YCIOBUS
BO3pAcCTaHUs U YObIBaHUS
(GyHKIUH, ONpeaeeHHS
CTallMOHAPHOW U
KPUTUYECKON TOUKH, TOUKH
MHUHHMYMa ¥ MaKCUMyMa,
TOYKU IKCTPEMYMA;
Teopemy depma U pU3HaAK
AKCTpeMyMa (PYHKIIUH,
JITOPUTM HaX O ICHUS
HEOOJIBIIOr0
(HaMMEeHbLIEr0)3HaYeHus
HEeNpepbhIBHON (QYHKIIMH Ha
OTpE3Ke; ONpeeNeHUs
(byHKIMY, BHITYKIION BBEPX,
BBIITYKJIOW BHU3, TOUKH
neperuda; ajaropuTm
MOCTPOCHUS Tpaduka
(GYHKIMH C TOMOIIbIO
MIPON3BOTHOM

YMeTb: HaXOIUTh
IPOMEKYTKH
MOHOTOHHOCTH (DYHKIIMH;
HaXOJIUTh TOYKU
HKCTPEMYMa M SKCTPEMYMBI
(GYHKIIUH; HAXOAUTh
HauOoJbIlIee 3HAUCHHE
HETpPEepbIBHON (QYHKIIMH Ha

CriocoOHOCTh BBIpaXKaTh
MOJIOKHUTEIBHOE OTHOIIEHUE K
IIpoLlecCy O3HAHUS; TPAMOTHO
u3JaraTb CBOM MBICIIH; YMEHUE
KOHTPOJHMPOBAThH PE3YNbTAT
CBOEU JEATEIILHOCTH.
dopMupoBaHHE HaBbIKA
COTPY/IHUYECTBA C YUUTENEM U
CBEPCTHUKAMH; YMEHUE
KOHTPOJIMPOBATH MPOLIECC U
pe3ynbTaT y4eOHOi 1
MaTeMaTHYECKOU AeSITEIbHOCTH;
BBICKa3bIBaTh CBOE MHEHUE U
CIIyLIATh JPYTHUX.

YMeHne KOHTPOJIMPOBATh
IPOLIECC U Pe3ybTaT
JesITeNbHOCTH; paboTaTh B
TpYIIE; MPOSBICHUE
MHUIMATUBBI, HAXOAYUBOCTH U
AKTUBHOCTH IIPH PELICHUH;
JMICKYTHPOBATh, OTCTANBATh
CBOE MHEHHE.

(IT) ymeTs BbLACTATH
MH(OpPMAIUIO U3 TEKCTOB;
BJIaJIETh OOLIMM IPUEMOM
peleHns 3aJaHui; yMEIOT
BBIOMpPATh 000OIICHHBIE
CTpaTeruy peleHus 3a/1auu,
PUMEHSIOT MOTyYeHHbIE
3HaHUS MPH PEIICHUH 33/a4.

12

12

13

13

13

13

14

14

14

14

15

15

15




HCCIICIOBAHMIO (DYHKITHIN)

OTPE3KE, a TAKIKC Ha

(P) oienuBath npaBUIBLHOCTH

60 | OGoOmarmuii ypok 1mo Teme Y3UM @®O, UPJ], | unTepnae, coaeprxanieMm BBIITOJIHEHUS IEUCTBUI, CTABAT 15
«IIpumeHeHne Mpon3BOIHOM K HPK €IMHCTBEHHYIO TOUKY yueOHYI0 3a/1a4y Ha OCHOBE
HCCIICIOBAHMIO (DYHKITHIN) AKCTPEMyMa; OMPEETATh COOTHECEHHUSI TOT'0, UTO YKE

61 | KonrpoabHas padora Ned no YIIK3Y | KP IIPOMEXYTKH BBINYKIOCTHU U3BECTHO U YCBOEHO, U TOT'0, YTO 16
Teme «IIpumenenue (GYHKIMH, TOUKH Ieperuda; | eile HeM3BECTHO; OIICHUBAIOT
NPOU3BOTHOM K BBITIOJIHATH MIOCTPOCHUE CTEIEHb U CITOCOOBI JOCTHIKEHHUS
HCCIeT0BAHNIO (PYHKIUID rpaduKoB GYHKIIUU C L[eJIH, UCIIPABIIAIOT OIIHOKH.

62 | TectoBbIe 3aaHUs, KOTOPBIC ITOMOIIBIO IPOU3BOIHOM; (K) ¢ mocTaTouHO# OJTHOTOM U 16
BriTrouarotcd B EI'D mo IIPUMEHSITE MOJIYIYCHHBIC TOYHOCTBIO BBIPAKalOT CBOU
MaTeMaTHKe 3HAHUS, YMEHUS U HABBIKU MBICIIH; Y9aTCsl yCTaHABJIUBATh U

IIPU PELLICHUU 3aJaHUI. CpaBHUBATh pa3HbIE TOUKU

63 | TecroBble 3a1aHNs, KOTOPHIE 3peHus, NIPEXKIe YeM NPUHUMATh 16
BKII04atoTcs B EI'D mo pELIEHUE U JIeN1aTh BBIOOD;

MaTeMaTHKe y4arcsl yCTaHaBIMBATh U

CpaBHUBATh pa3HbIE TOUKU

3peHust, IPEXK/Ie YeM IPUHIUMATH

pEIICHHE | JIeJaTh BBIOOD.
I'naBalV. IlepBoodpa3nasi u unterpaJ (19 yacon)

64 | IlepBooOpasHas YOHM | ®O, UPJl | imeTh mpeacTaBlieHHs O CrocoOHOCTh K 16

65 | IlepBooOpa3zHas V3UM NPJ], UPK | cemeiicTBe NepBOOOPA3HBIX. | IMOLMOHAIBHOMY BOCIIPUSATHIO 17

66 | [IpaBuia HaxOXKICHUS Y3y T 3HaTh: OINpe/IeIeHUE MaTeMaTHYECKHX 00BEKTOB, 17
IepBOOOPA3HBIX nepBooOpa3Hoi, TaOIUILY paccyXJIeHUM; TUCKyTUPOBATH C

67 | ITpaBuIa HAXOXKACHHS YOHM ®0, UP]] | MEpBOOOpA3HBIX; MpaBUiIa YYUTEJIEM U OJHOKJIACCHUKAMHU. 17
IePBOOOPA3HBIX HaXOXKJICHUSI dopmupoBaHuEe HaBbIKA

68 | IpaBuia HAXOXKIEHUS VII3Y CP nepBooOpa3HbIX; GOPMYITY | COTPYIHHUYECTBA C YUUTEIEM U 17
1EPBOOGPa3HBIX JUTSL HAXOXKACHUS TUTOIIAAN | CBEPCTHUKAMU, YMEHHE

69 | [Liowa/p KpUBOIMHEHOI YOHM ®O, PJ] | KPMBOIMHCHHON TPANCLHH, | KOHTPOIHPOBATH MPOLECC 1 18
Tpanewuy. UHTerpai u ero dbopmyny HeroToHa- pe3ynbTaT yueOHOil 1
BBIUMCIIEHIE JleitOHUIIA; anTrOpUTM MaTeMaTUYeCKON AesITeIbHOCTH,

70 | IMnomans kpromMHeiHOM V3UM ®O, UPJ[, | PCLICHUS MPOCTEHIINX BBLICKA3bIBaTh CBOE MHEHUE U 18
Tpanenuu. MaTerpan u ero UPK b depertmanbHbIX CJIyHIaTh Apyrux.

YpaBHECHUH. (P) onienuBaTh NpaBUIBLHOCTD

BBIYUCJIICHUC




71 | BeruncieHne UHTETPAJIOB Y3UM @O, UP]I,
HNPK

72 | Beraucnenue miomanei uryp | Y3UM @O, UP]I,
C IOMOIIBIO UHTErpaIa HPK

73 | Beraucnenue mwiomanei uryp | Y3UM @®O, UPJI,
C IOMOIIBIO UHTErpaIa HNPK

74 | Beraucnenue miomanaei guryp | YII3Y CP
C TIOMOIIBIO0 UHTErpaja

75 | Beruncnenue momaneit puryp | Y3UM @O0, P/,
C IIOMOIIIBIO MHTErpaia HNPK

76 | [IpumMeHEeHHE UHTETPAIOB AJIst YOHM @O, UP/1
penieHus: GU3NYECKUX 3a1a4

77 | [IpumeHeHe UHTErPAIOB AJIs Y3y CpP
penieHus GU3NIECKUX 3a1a4

78 | Ilpocreiimme VOHM | @O, NP/
muddepeHnraIbHbIC YPAaBHEHUS

79 | IIpocreiimme Y3UM @O, UP]I,
muddepeHnnanbHble ypaBHEHUS NPK

80 | O6o0mmaromuii ypoK 1mo Teme YOC3 HPJI, UPK
«IlepBooOpa3Hasi U HHTErPaAI»

81 | OGoOmaromuii ypok 1mo Teme YOC3 WPJ1, UPK
«IlepBooOpa3zHasi U HHTErPAI»

82 | KonTpoabHasi padora NeS mo | YIIK3Y | KP

Teme «IlepBooOpasHas u
HHTErpamn

VYMeTh: 10Ka3bIBaTh, UTO
3agaHHasi QYHKIHS €CTh
nepBooOpazHas GyHKUUH,
HaXO/UTh IEPBOOOpaA3HbIE
GYHKIMH, UCTIONB3YS
TabIMIly IepBOOOPa3HBIX U
MpaBUiia HaXOXKICHUS
1epBOOOPa3HBIX ; HAXOAUTD
IJIOIIA/Ib KPUBOJIMHENHOM
Tparenuw; rmiomann Guryp,
OTpaHUYEHHBIX JTUHUSMH;
pemarb NpocTenme
(duznyecKue 3a1a4u C
TIOMOIIBIO0 OMPEAETEHHOTO
MHTErpajia; pemarb
IIpocTenImne
nuddepeHnraibHbIe
YpaBHEHUSI.

BBIIIOJIHEHUS IEUCTBUM;
OLICHUBAIOT CTENEHb U CIIOCOOBI
JIOCTHKEHHUS 11€JIU, UCTIPABIISIOT
OIIMOKH; OMPEACNATh LEIH;
COCTAaBJIATH IUIAH IEHCTBUM.

(IT) crpouts peueBoe
BBICKa3bIBaHUE B YCTHOU U
nucbMeHHOU (opme;
BOCCTaHABJIMBAIOT CUTYaLIUIO,
nepeOpMyIUPYIOT YCIOBHE,
U3BJIEKAIOT HYKHYIO
nH(OPMAIUIO; TPUMEHSIOT
MOJIyYCHHBIC 3HAHUS TTPU
pEIIeHUH 3a]1a4; OCYIIECTBIIATh
aHajau3 O0ObEKTOB;
CaMOCTOATENIbHO UCKATh U
0TOMpaTh H(GOPMAIIHUIO.

(K) yuarcsa ycranaBnuBath 1
CpaBHUBATh pa3HbIE TOUKH
3peHus, npexie 4eM NpUHUMATh
peleHue 1 1enarh BEIOOD;
y4arcsl yCTaHABIMBATh U
CpPaBHUBATh Pa3HBIC TOUKH
3peHus, Mpexkie YeM NPUHUMATh
pellIeHHE U JIeNaTh BHIOOD;
HCIIOJIB3YIOT YCTHO U
MUChMEHHO MaTEeMaTUYECKUE
TEPMUHBI, CIYIIAIOT MapTHEPA,
MIJIAHUPOBATh COTPYIHUUYECTBO C
YUUTENEeM U OJTHOKIACCHUKAMH.
CaMOCTOATENIbHO KOHTPOJIUPYIOT
CBOE BpEMS U YIPABISAIOT UM;
OLIEHHBAIOT CIIOCOOBI
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|

JOCTHMIXXCHUS 1ICIIN.

I'naBa V. KomounaTopuka (11 yacos)

83 | Maremarnueckas MHIYKIHS YOHM @O, UPJ]
84 | Maremaruueckass UHAYKIUS Y3UM WPJI, UPK,
T
85 | [IpaBuio npou3BeaeHUS Y3UM UPJ, UPK,
T
86 | Pa3memenue ¢ moBTOpeHUEM YOHM @O, UP/1
87 | PasmemeHue ¢ mOBTOPEHHEM Y3UM WPJI, UPK,
T
88 | [lepecraHoBKH V3UM @O, UP]]
89 | IlepecranoBKM i3y CP
90 | Pa3memienue 0e3 moBTOpEHUIt VOHM | @O, NP/
91 | Coueranus 6e3 MOBTOPEHHUI U YOHM ®O, UPJ]
6unoMm HrerotoHa
92 | Coueranus 6e3 MOBTOPEHUI U Y3UM WPJI, UPK,
6unoMm Hrrotona T
93 | CoueraHue ¢ NOBTOPEHUEM YOHM | @O, UP]]

3HaTh: ONpeIECTICHUS
pa3MelleHus ¢ TOBTOPEHHS,
MpaBUjIa CIOKEHUS U
YMHOXEHHUS; OIpeIeTICHHE
MIEPECTAHOBKHU;
orpe/elIeHUEe COYeTaHus
0e3 MOBTOpEHU 1 OMHOM
HeroToHa, TpeyronbHUK
[Tackans; TeopeTnuecKkui
MaTepHa 1o TemMe

YMeTh: HAXOIUTh
pa3MeleHus ¢
MMOBTOPCHUSIMH, IPUMEHSITh
MpaBUJIa CIOKEHUS U
YMHOXKEHHUSI; HAXOUTh
MEePECTAaHOBKHU; HAXOIUTh
couyeTaHus 0e3 MOBTOPEHHUIA;
MPUMEHSITh TPEYTOJIbHUK
[Tackans 1 pa3nokeHus
OMHOMOB; HaXOJIUTh
pa3MelleHus,
MEePECTaHOBKHU, COUYCTAHMUS;
peliaTh 3a7a4u; MIPUMEHSTh
TpeyronbHUK [lackamns st
pa3NoXKeHUs OMHOMOB U
COCTaBJISITh OUHOM,;
-IPUMEHATDH SJIEMEHTHI
KOMOMHATOPUKH TIPU
peUIeHUH 3aJIaHUI

®opMHUpPOBaHUE HABBIKA
COTPYJHHYECTBA C YUUTEIEM U
CBEPCTHHUKAMH;, YMEHUE
KOHTPOJINPOBATH MTPOLECC U
pe3ynpTaT yueOHOil 1
MaTEeMaTHYECKOU JIeATEIbHOCTH;
BBICKAa3bIBaTh CBOE MHEHUE U
CIIYIIaTh APYTHUX.
3auHTEpPECOBAHHOCTH B
MPUOOPETEHUH U PACILIUPEHHUH
MaTeMaTHYeCKUX 3HaAHHUH U
CIIOCOOOB JECHCTBHIA; JIOTUKA U
HAXOJYMBOCTh IPHU PEIICHUH
3a1a4. Y MEHUe KOHTPOIHPOBATh
IPOLIECC U Pe3ybTaT
JesITeNbHOCTH; paboTaTh B
TpYIIIE; MPOsIBIICHUE
WHUIMATHBBI, HAXOMYMBOCTU U
AKTUBHOCTH TIPH PEIICHUU;
JTUCKYTUPOBATh, OTCTaNBATh
CBOE MHEHHE.

(IT) ymerot BEIOMpATH
0000IIIeHHBIE CTPATETUN
pelleHus 3a1a4u;
OCYIIECTBIISATh AHAH3
00BEKTOB; UCKATh U OTOUPATh
UH(OPMALHIO.

(P) craBsT yuebHyr0 3a1a4y Ha
OCHOBE COOTHECEHHUS TOT0, YTO
YK€ U3BECTHO U YCBOCHO,
TOT'0, YTO €I1Ie HEM3BECTHO;
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OTPEEIATh 1[ETH; COCTABIIATh
TJIaH JIEUCTBUM; ONPEAEIIATh
LIEN; COCTABJIATh IJ1aH
JIEUCTBUI, OLICHUBAIOT CTEIICHD
M CIIOCOOBI TOCTHIKEHUS 1IEH,
UCTIPABIISIOT OLIHOKH.

(K) yuaTcs ycranaBnuBaTh 1
CpaBHHUBATh Pa3HbBIC TOUKH
3peHUs, MPEXKIC YeM IPHHUMATh
pelIeHue U J1eJaTh BHIOOD;
IJIAHUPOBATH COTPYTHUYECTBO C
YUUTEJIEM U OJTHOKIACCHUKAMH.
BOCCTAHABIIMBAIOT CUTYaIHUIO,
nepeGopMyIHpyIOT YCIOBHE,
W3BJICKAIOT HYKHYIO
WH(pOpMAITHIO; HCTIOIB3YIOT
YCTHO ¥ MUCBMEHHO
MaTeMaTHYECKUEe TEPMUHBI,
CIIYIIAIOT MapTHepa.

I'naBa V1. DnemenTtsl Teopuu BepositHocTH (11 yacoB)

94 | BepoaTHOCTb COOBITHS YOHM ®O, P/

95 | CnoxxeHue BEpOSATHOCTEH VOHM | @O, UP/|

96 | CnoxxeHue BepOSTHOCTEH Y31UM @0, UPK

97 | YcnoBHas BEpOATHOCTb. Y3UM @O0, UPK
He3aBrcuMocTh COOBITHH

98 | YcnoBHas BEpOATHOCTb. Y3UM @O0, UPK
HezaBrcuMocTh COOBITHIH

99 | BepoaTHOCTH TPOU3BEICHUS Y31UM @0, UPK
HE3aBUCUMBIX COOBITHH

100 | BepostHOCTB IpOHU3BEACHUS Y3y CpP

HE3aBUCUMBIX COOBITHI

3HaTh: onpeeneHus
CIIy4alHBIX, JOCTOBEPHBIX U
HEBO3MOKHBIX,
PaBHOBO3MOXHBIX
COOBITHI; onpeaeneHus
00bEIMHEHUN U
MepECeUYCeHNU COOBITU;
(bOopMyIHPOBKH TEOPEM O
CJIOKEHUHU BEPOSITHOCTEH;
dbopmyny beprysmm;
TEOPETUUECKUN MaTepHa

dopMupoBaHUE HaBbIKa
COTPY/JIHMYECTBA C YUUTEIIEM U
CBEPCTHUKAMH; YMECHHUE
KOHTPOJMPOBATh POLECC U
pe3ynbTaT yueOHO u
MaTeMaTUYECKOMN ACSATEIHHOCTH;
BBICKA3bIBaTh CBOE MHEHUE U
CIyHaTh APYTUX.
3aHTEPECOBAHHOCTH B
MPUOOPETEHUH U PACIIUPEHHUH
MaTeMaTUYeCKUX 3HAHUN U
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101 | ®opmyna beprymm V3UM @0, UPK
102 | Ob6obmaronmii ypok mo Teme Y3UM ®0, UPK
«IJIeMEHTHI TeOpun
BEPOSITHOCTH»
103 | Ob6obmaromii ypok mo Teme Y31UM ®0, UPK
«IJIeMEHTHI TeOpun
BEPOSITHOCTH»
104 | KonTpoabHasi padota Ne6 mo | YII3Y KP

TeMe «JIeMEeHThI TEOpHUHA
BEPOATHOCTH»

0 TEME.
YMeTh: BBIYUCIATD
BEPOSATHOCTH COOBITHS,
UCTIONB3YS KIIACCHYECKOe
oTpe/ieNieHUE BEpOSTHOCTH,;
BBIYUCIISATH BEPOSITHOCTh
CYMMBI ¥ TIPOU3BENICHHS
COOBITUI; TPUMEHSITh
dbopmyny bepuynnu;
pemathb 3a71auu Ha
BBIUHCJICHHE BEPOSATHOCTH;
HAXOJUTh BEPOSITHOCTH B
Pa3INYHBIX 33aHUSAX;
MPUMEHATH popmyITy
bepuymu

CIoco0O0B ACHCTBHIL; TOTMKa U
HAXOJYMBOCTb MPHU PELICHUH
3a1a4. Beipaxkars
MOJIOKUTEIIBHOE OTHOIIIEHUE K
MpOoIECCY TTO3HAHMUS; TPUMEHSTh
MpaBmUJIa JEIOBOTO
COTPY/JHHYECTBA; OLICHUBATh
CBOIO YYEOHYIO JESITEeIbHOCTb.
YMeHne KOHTPOIUPOBATh
MPOLIECC U PE3YJIbTAT
NIeATeTbHOCTH; paboTaTh B
TPYIIIE; MPOsIBIICHUE
WHUIMATHBBI, HAXOMIYMBOCTH U
aKTUBHOCTHU MIPH PEIICHUU;
JTUCKYTHPOBATh, OTCTAUBATh
CBOE MHEHHUE.

(P) Haxoguts u popmynupoBarthb
yueOHyI0 Mpo0IeMy, COCTaBIISITh
TJIaH BBITIOJTHEHUS PaOOTHI,
OTpeAeNsaTh 1enu; GOpMUPOBAThH
I[eJIeBbIE YCTAHOBKU y4eOHOM
JESTEbHOCTH.

(IT) ymeTp BbLAETATH
MH(OPMAITUIO U3 TEKCTOB;
BJIAJICTh OOIIMM MPUEMOM
pelIeHUs 3a/IaHNi;
OCYILIECTBIISTH aHAIIU3
00BEKTOB; UCKaTh U OTOUpPATh
MH(pOpMaIHIO.

(K) ucnone3yrot ycTHO 1
MHUCbMEHHO MAaTEMaTUYECKUE
TEPMUHBI, CITYIIAIOT MapTHEPA,
MJIAHUPOBATh COTPYIHUYECTBO C
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YUYHUTEJIEM U OJJHOKIACCHUKAMH;
MPOSIBJIATH TOTOBHOCTH K
00CYXJIEHUIO Pa3HBIX TOUEK
3peHus ¥ BBIPpabOTKE 00IIeH
(TpymnImoBoi) MO3HUITUH.

I'naBa VII. KommiekcHble unciia (8 yacon)

105

OnpeneneHne KOMITJIEKCHBIX
yucen. CloXeHue 1 yMHOXKEHUE
KOMIIJICKCHBIX YUHCCJII

YOHM

®0, UP]]

106

KommiiekcHO conpsikeHHbIE
yucia. Moaysiab KOMILJIEKCHOTO
qucia. OHepaI_II/IH BbIYUTAHUA U
JACIICHUA

YOHM

®0, UP]]

107

T COMCTPHUYCCKAA UHTCIpalusd
KOMIIJICKCHOI'O YMCJjia

Y3UM

@0, T

108

['eomeTpuyeckass HHTETpaLus
KOMILJIEKCHOT'0 Yucia

Y3y

Cp

109

YMHOXKEHHE U IeJICHNUE
KOMIUIEKCHBIX YHUCEIL,
3aMMCaHHbIX B
TPUTOHOMETPUIECKOH (popme.
®dopmyna Myaspa

yisy

110

KBanpaTtHOe ypaBHEHuE C
KOMIIJICKCHBIM HCHU3BCCTHBIM

YOHM

®O0, UPJ]

111

O6o006maronuii ypok 1o Teme
«KomrIexcHbIe ynciaay

YOHM

®O0, VIPJ[

112

KonTpoasnas padora Ne7 no
Teme «KomMmiekcHbIe Yncia»

Y3y

KP

3HaTh: ONpeIETCHUS
KOMIIJIEKCHOT'O YHCJIa,
MHHMOM ¢TUHUIIEI,
CJIOKEHUE, YMHOKECHHE U
BBIYMTaHUE; (hOpMa 3aIUCH;
onpeneaeHus: MOIYJst
KOMILJIEKCHOT'O YHCJIa,
CONPSIKEHHBIX U
MIPOTHBOIIOJIOXKHBIX YUCEIT,
e CTBUS HaJl
KOMIIJICKCHBIMH YHCJIAMH :
CYMMBI U Pa3HOCTH;
T€OMETPUUYECKYIO
WHTEPIPETALUIO
KOMILJICKCHBIX YHCE,
MpaBujia yMHOKEHUS U
JIENICHHS KOMITJICKCHBIX
YHCell, 3alIMCAHHLIX B
TPUTOHOMETPUYECKOU
dbopme; popmyny Myaspa
VYMeTh: BBINOIHATE
IEUCTBUS HAL
KOMIIICKCHBIMH YHCJIAMH;
CTPOUTH KOMILIEKCHBIE
YlClIa Ha INIOCKOCTH,
CTPOUTH UX CYMMY U
Pa3HOCTh; HAXO/AUTh YHUCIIA,

3auHTEpPECOBAHHOCTH B
MPUOOPETEHUH U PACIIUPEHHUH
MaTeMaTHYeCKUX 3HAHUH U
CITOCOOOB JCHCTBUIA;
(dhopMHUpOBaHNE HABBIKA
COTPY/JIHMYECTBA C YUUTEIIEM U
CBEPCTHUKAMH; YMECHHUE
KOHTPOJIUPOBATh MPOIECC U
pe3ynbTaT AeATeIbHOCTH.
dopMHpOBaHUE CTAPTOBOU
MOTHBAIIUU K H3YYEHUIO HOBOTO;
MIPUMEHSTD MPaBUJIa ACIOBOTO
COTPY/IHMYECTBA; OLICHUBATH
CBOIO YYEOHYIO JIeATEIHbHOCTD;
IPaMOTHO U3J1aratb CBOU
MbIciin. DOpMHUPOBAHKME HABBIKA
COCTABJICHUS AJITOPUTMA
BBITIOJIHEHUS 33]]a4l; YMEHUE
KOHTPOJUPOBATH MPOIECC U
pe3yNbTaT NEATEeIbHOCTH;
pacCUIUPHUTh KPYT
MaTeMaTUYECKUX 3HAHUH U
croco0OoB JAeHCTBHII; OTCTauBaTh
CBO€ MHEHHE. Y MEHHE
KOHTPOJUPOBATH MPOIECC U
pe3yNIbTAT NEATEeIbHOCTH;
paboTath B rpymIe; NposiBICHNE
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COTIPSDKEHHBIC JAHHBIM;
MOJYJIb, BEIYUTAHHUE U
JIeJIEHUE KOMIUIEKCHBIX
qucen, O0ObACHITE
T€OMETPUUYECKUNA CMBICIT
KOMILJIEKCHOI'O YHCJIa U
pemarh 3a7a4u; MPUMEHSTh
npaBuiia ¥ GopMyIry Ipu
BBITIOJIHEHHUH 3aIaHUI
pemiath KBaJpaTHbIC
ypaBHEHUS C KOMITJIEKCHBIM
HEU3BECTHBIM, IPUMEHSIS
AITOPUTM

WHUIMATHBBI, HAXOAYUBOCTH H
aKTUBHOCTHU MIPH PEIICHUU;
JTMCKYTHPOBaTh, OTCTAUBATh
CBOE MHEHHE.

(IT) ocymiecTBIATH MOUCK
HE0OX0IMMON MH(POPMALIUH JUIS
BBITIOJTHEHHSI YYE€OHBIX 3a/1aHUH
1 BBIOOp Hamboee

3 PEKTUBHBIX CLIOCOOOB
peleHus 3a1a49; yMETh
BBIJIETISITH CYIIECTBEHHYIO
UH(POPMAIIUIO U3 TEKCTOB

(P) xoppekTupoBath
JeSITENIbHOCTh: BHOCUTh
U3MEHEHHUS B IIPOLIECC C yYETOM
BO3HMKIIUX TPYIHOCTEN U
OIIMOOK, HaMe4aThb CIIOCOOBI MX
yCTpaHEHUs; ONPEaesATh HOBBIN
YPOBEHb OTHOLICHHUS K CAMOMY
cebe Kak CyObeKTy
JESITEIbHOCTH.

(K) opranu3zoBsiBaTh 1
IUTAaHUPOBATh yueOHOe
COTPYJHHYECTBO C YUUTEJIEM U
CBEPCTHUKAMU; O/IEPKUBATH
WHUIMATHBHOE COTPYTHHYECTBO
B IIOMCKE U cOope MH(OpMaInH.

I'naBa VIIl. YpaBHeHusi u HepaBeHCTBA ¢ AByMs nepeMeHHbIMU (15 yacoB)

113 | JIunelinble ypaBHEHUS U YOHM @O, UP/]
HEPaBEHCTBA C JIByMs
MepEeMEHHBIMHU

114 | JIunelinble ypaBHEHUS U Y3UM ®O, UPJ,
HEPABEHCTBA C ABYMs HPK

HmeTsb npecTaBieHus o
JIMHEMHBIX YPaBHCHHUAX,
HEpPaBEHCTBAX U CHCTEMax C
JIByMsI HEM3BECTHBIMHU.
YMeTh: n300paxkarb

CrniocoGHOCTB K
SMOLMOHAJILHOMY BOCIIPHUSTHIO
MaTeMaTUYEeCKUX 3aJ1a4,
pELIEHUM, paCCYKICHU;
BBIPAXaTh MOJT0KUTEIBHOE
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NECPEMCHHBIMU

115 | Henuueiinble ypaBHEHUS U YOHM @O, P/
HEPaBEHCTBA C JIByMs
IePEMCHHBIMHU

116 | HenuHeilinble ypaBHEHUS U Y3UM @O, P/,
HEPABEHCTBA C ABYMs HPK
NepeMEHHBIMH

117 | HenuHeilinble ypaBHEHUS U Y31UM @O, P/,
HEPABEHCTBA C ABYMs HPK
NepEeMEHHBIMHU

118 | Henuneiinsle ypaBHEHHS U i3y CpP
HEPABEHCTBA C JIByMs
NepEeMEHHBIMHU

119 | YpaBHeHUs U HEPABEHCTBA C YOHM @O, UP/1
JBYMSI IIEPEMEHHBIMU,
coJiepKallre mapaMeTp

120 | YpaBHeHUs U HEPABEHCTBA C Y3UM ®O, NP/,
JIBYMs IIEpEMEHHBIMH, HPK
coJIeprKallxe mapaMeTp

121 | YpaBHeHUs U HEPABEHCTBA C Y3UM @O, NP/,
JIBYMs IIEpEMEHHBIMH, HNPK
coJiepKallye mapaMeTp

122 | YpaBHeHUs U HEPABEHCTBA C Y3UM @®O, P/,
JIBYMs IIEpEMEHHBIMH, HPK
coJiepKallye mapaMeTp

123 | YpaBHeHUs U HEPABEHCTBA C Y3UM @O, UP]I,
JIBYMs IIEpEMEHHBIMH, HPK
coJIeprKaIlye napamerp

124 | YpaBHeHUS U HEPABEHCTBA C Y3y Cp
JIBYMSI TIEPEMEHHBIMH,
coJiepKallye mapaMeTp

125 | O6o6maromuii ypok mo Teme Y3UM @O, UP]I,
«YpaBHEHMS U HEPABEHCTBA C HPK

MHO>KECTBA PELICHUI
YPaBHEHUH U UX CUCTEM;
HaXOJIUTh IUIOMAIH HUryp,
OrpaHUYEHHBIX JIUHUSAMHU.
HMmeTh npencTaBieHus o
HEJIMHEWHBIX YPABHEHUSX,
HEPABEHCTBAX U CUCTEMAax C
JBYMsI HEU3BECTHBIMHU.
VYMeTh: n300paxarnb
MHO>KECTBA PEIICHUN
YpPaBHEHUH U UX CHUCTEM;
HaXOJUTh IUIOMAIH HUryp,
OrpaHUYEHHBIX JIUHUSAMU.
Nwmets npencrarnenus: 00
YPaBHEHUAX U
HEPABEHCTBAX C JBYMs
MepEeMEHHBIMH,
coJieprKaliye napameTphl.
3HaTh: HEKOTOpPHIE
QJITOPUTMBI PEIIECHUS TAKUX
YPaBHEHUI U HEPABEHCTB.
YMeTh: HaXOIUTh 3HAYECHUS
napaMmerpa; NpuMeHsSITh
pa3IM4YHbIE IPUEMBI AJIS
pELICHUs YPaBHEHUN U
HEPABEHCTB, COJIEPKAIUMHU
IapaMeTpsbl.

OTHOIIICHHE K TIPOIIECCY
MO3HAHMS; TPAMOTHO U3JIarath
cBou MbIcid. PopMupoBaHue
HaBBIKA COCTABIICHUS aJITOpUTMA
BBITIOJTHEHUS 33/1a4H; YMEHUE
KOHTPOJIMPOBATH MPOLIECC U
pe3ynbTaT AeSTEIbHOCTH.
YMeHne KOHTPOIUPOBATh
IPOLIECC U Pe3ysbTaT
NeSITeTbHOCTH; pabOTaTh B
TpyIIie; MPOsBICHUE
WHUIMATHBBI, HAXOAYMBOCTU U
AKTUBHOCTH TIPH PEIICHUU;
JTUCKYTUPOBATh, OTCTaNBATh
CBOE MHEHHUE

(IT) BBITIOTHSTH yueOHBIC
3a71a4M, He NMEIOIIHE
OJTHO3HAYHOT'O peIlIeHUS;
OPHEHTUPOBATHCS Ha
pazHoobpasue crmocoOoB
pelieHus 3aaau.

(P) BHOCHTH U3MEHEHUS B
MPOIIECC C YUIETOM BO3HHKIIUX
TPYAHOCTEH U OMIHOOK,
HaMeyaTh CIIOCOOBI UX
yCTpaHEHHUSI.

(K) opranuzoBsiBath 1
IUIaHUPOBATh y4eOHOe
COTPYIHUYECTBO C yUUTEIEM U
CBEPCTHHUKAMH.
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JABYMA ICPEMCHHBIMMN))

126 | O606maromuil ypok o Teme Y3UM @O, UP/, 32
«YpaBHEHUS U HEPABEHCTBA C HPK
JIBYMsI ICPEMCHHBIMI
127 | KonTpoabHasi padota Ne8 nmo | YIIK3Y | KP 32
TeMe «YpaBHEHHS U
HEepaBeHCTBA C ABYMSI
nepeMeHHbIMI»
Obo0mariee moBTOpeHne Kypca «Ajaredpa n Hayaua anaausa» 10-11 kaaccel (9 yacoB)
128 | O0oOmenue u cucremaruzanus | ¥Y3UM @O, P/, | 3HaTh: TEOPETHUECCKHI YMeHue KOHTPOIUPOBAThH 32
Kypca anreOpbl ¥ Hauajl aHaJIn3a NPK Matepuai TeM KypcoB 10-11 | pe3ynbpTaT MaTeMaTHYECKOM
129 | O6o6menue u cucremaTusaius | Y3UM ®0, UPJ], | KJIacCOB. JeATELHOCTH; TPAMOTHO 33
Kypca anre6p],1 U HayaJl aHaJInz3a NPK YwMmeTn: IPUMCHATH H3j1araTb CBOM MbICJIM YCTHO U B
130 | OGo06meHue u cucteMaruzanus | YII3Y CcP MOJTy4YE€HHbBIEC 3HAHHUS, MUCHbMEHHOM BHjIE, paboTaTh B 33
Kypca anre6pbl 1 Havan aHan3a YMEHUS ¥ HaBbIKH MIPH TPYIIIE; MPOsIBIICHUE
131 | TecTOBBIE 3aJaHuUsl, KOTOPhIE V3UM (DO, I/IPI[, pemIcHun S,aI[aHI/II/I NHUIIMATUBBI, HAXOAYNUBOCTHU U 33
BKTIouYatores 8 EID 1o UPK Pa3INIHON CIOKHOCTH. AKTHBHOCTHU TIPU PEIICHUY;
MATEMATHKe JMCKYTHPOBATh, OTCTAUBATh
132 | TecToBbIe 3a1aHMsI, KOTOPbIE V3UM O, UP], CBOE MHEHHE; PACIIMPUTE KpYT 33
BKITIoUaroTes 8 ET o UPK MaTeMaTHYECKUX 3HAHUH U
MATEMATHKE Croco0o0B JCHCTBUM.
133 | TecToBBIE 3a1aHNsI, KOTOPBIE Y3UM | ©®O, UP], (L) mpuMeHsIOT noMyueHHbIe 34
BKIIOYatoTes B EI'D mo UPK SHaHW IpN PCIICHAN 33121,
MATEMATHKE BBINOJTHATH YUCOHBIC 3a/1a4H, HE
134 | UToroBas koHTponbHas padora | YII3Y KP HMCIOTIME OZTHOSHATHOTO 34
CILICHHSI; OCYIICCTBIISIOT TTOUCK
135 | UtoroBas koHTpodbHas padora | YII3Y KP p > OCYTH 34
HeoOXxoauMol nHpopMauu Ass
136 | TecToBBIC 3a1aHMs1, KOTOPBIC 34

BKiroyarorcsa B EI'D o
MaTeMaTHKe

BBITIOJTHCHHSI YI€OHBIX 3aTaHHM.
(P) camocrositensHO
KOHTPOJIUPYIOT CBOE BpeMs U
YHIpaBJIAKOT UM; OOCHUBAIOT
CIIOCOOBI TOCTHIKEHMUS LIENIH;




OMPENEIISITh HOBBI YPOBEHB
OTHOIIIEHUS K caMOMYy cebe Kak
CyOBEKTY e TEIbHOCTH.

(K) ¢ nocrarounoii noaHOTOH U
TOYHOCTBIO BBIPAKAIOT CBOU
MBICTI B COOTBETCTBHH C
3aJja4aMi; OpPTraHNU30BBIBAIOT U
IJIAHUPYIOT y4eOHOe
COTPYJIHUYECTBO.

Kanenpapuo-rematnueckoe nianuposanue no FTEOMETPUUN

Ne Tema ypoka Tun/ Bupel IInanmpyemsblie pe3yJbTaThbl 00y4YeHUs Hara DakTHyec
ypo ¢popma KOHTPOJIst npoBeaeHus | Kas aaTa
Ka ypoxa 10 IIaHy | MPOBEIEHH
(HOMep f1 YpOKa
HeJleJIN)
OcBoeHHe MpeIMeTHBIX JInuHoCTHBIE
3HAHUM Metanpeamernsblie (YY)
IMoBTOpenue (4 yaca)
137 | CnoxeHue U BBIYUTAHUE YmMmeror paborats ¢ Hmerot 1ienocToe 1
BeKTOpoB. CymMMa HECKOJIBKUX YOC3 @0 TEKCTOM, TOYHO U TPaMOTHO | MUPOBO33pEHHUE,
BEKTOPOB BBIPaXKaTb CBOU MBICIIU B COOTBETCTBYIOLIEE
138 | YMHOXKEHHE BEKTOpA Ha YUCIIO. YOC3 ®0 YCTHOW ¥ MUCbMEHHOW PEYd | COBPEMEHHOMY YPOBHIO 1
139 | Komrmutanapusie BEKTOpa. VO3 e C IIPUMEHEHUEM pPa3BUTUA HAYKU U 2
IIpaBuio nmapanenenuena MaTeMaTHYECKOU OO0IIECTBEHHOI MPAKTUKH.
140 TEPMHUHOJIOTUU U (IT) MOHMMAFOT ¥ UCTIONB3YIOT 2
CHUMBOJIMKH, UCIIOJIB30BaTh | MATEMAaTHYECKUE CPEIICTBA
Pa3znoxxenue BekTopa no Tpem vOC3 e Pa3lINYHBIC A3bIKU HAarJSIHOCTH VISl WIUTFOCTPALUH,

HCKOMIIJIAHAPHBIM BEKTOpaM

MaTCMAaTUuKH, OCYH_ICCTBJISITL
KBTI (UKALINH, TIPOBOIUTD
JIoruyeckre 000CHOBaHMS,

HHTEpIpEeTauy, apryMeHTaluu.
(P) ymeroT camocTosaTenbHO
IUTAHUPOBATh AJIbTEPHATUBHBIE




JIOKa3aTeNbCTBA
MaTeMaTHYECKUX
pacCyKJICHUH.

IIYTH JTOCTH>KEHUS LEJIEH.

(K) nmmanupoBanue neicTBUM,
BBIPAKEHUE CBOUX MBICIIEH,
apryMeHTaIusl CBOEro MHEHUS,
y4eT MHEHHH COy4YE€HUKOB;

Metoa koopauHaT B mpocTpancTie (12 yacos)

[TpsmoyronbHas cucreMa

141 | xoopauHatr B mpocTtpaHcTBe. | YOHM YO
KoopanHnatel BeKTOpa

142 | [leiicTBUs HaJ BEKTOpaMH KY CP
CBsi3b  MEXIy KOOpIAMHATAMH

143 | BekTopoB u  koopauHatamu | YOHM ®0
TOYEK

144 [Ipocrelimue 3a/1a4u B Ky BK
KOOpJHMHATAX

145 IIpocreiimue 3a1a4n B vVOC3 CP
KOOpIMHATax

146 CkansipHoe NPOU3BENCHUE | v/ ¢ VO
BEKTOPOB

147 CkanspHoe TPOM3BE/ICHHE | (/o ¢ CP
BEKTOPOB

148 [Ipocrelimue 3a7a4u B Ky BII
KOOpJHMHATAX

149 | JIBmwxeHue KY [P

150 | JIBmkeHne Y3UM I1P

151 O606HjeHI/Ie W CHCTEMATH3AUAS | e
3HAHHUU

152 | KontpoJabHas pa6ora Ne 1 K3V KP

3HaTh: MOHATHSA:
PSAMOYTOJIbHAS CHCTEMA
KOOPAMHAT B IIPOCTPAHCTBE;
KOOpJMHATHI BEKTOpa B
IIPSIMOYTOJIBHOM CUCTEME
KOOPJIMHAT; PaIyC-BEKTOP
MIPOU3BOIHHON TOYKU
MPOCTPAHCTBA; (POPMYIIBI
KOOPJWHAT CEPEe/IIHBI
OTpe3Ka, JJIMHBI BEKTOpa
yepe3 ero KOOpAMHAaTHI,
pacCTOSTHUE MEXIY IBYMSI
TOYKAMU; YpaBHEHUE
cdepbl; TeOpeTUUECKUN
MaTepual 1o TeMe
«KoopauHaTel TOUKH U
KOOPJIMHATHI BEKTOPOBY;
(bopMyy CKaJISIpHOTO
MIPOU3BE/ICHUS B
KOOpJIMHATax; CBOICTBA
CKJIIPHOTO TIPOU3BEICHHS.
YMeTh: CTPOUTH TOYKHU B
OPSMOYTOJIBHOW cHCTEME
KOOpJIMHAT U HAXOJUTh
KOOPAHMHATHI TOUKH; pelIaTh
3a7layMl Ha JI0Ka3aTeNbCTBO;
BBITOJTHSATH ICHCTBHS HAJT

dopmupoBaHue CTapTOBON
MOTHBAIIUU K U3yYCHUIO HOBOTO;
MIPOSIBJISITH CIIOCOOHOCTD K
PEIIECHUIO0, K PACCYKICHUSIM;
KOHTPOJUPOBATh MPOLECC U
pe3ynbTaT yu4eOHou
JESITENIbHOCTH.

(IT) ucnonb30BaTh MOUCK
HE00X0AMMON UH(POPMALIUH IS
BBITIOJTHEHHUS 3a/1aHUS;
MPUMEHSITH MOJTy4EHHBIC 3HAHUS
P YCTHBIX OTBETAX W MPH
peIlIeHnH 3aa4; ONpeeiaTh
MOHSTHUS, CTPOUTH TOTUIECKHE
YMO3aKJIIOUEHHUSI; HCTIOJIb30BATh
MOUCK HEOOXOAUMOit
UH(OPMAIIUH; peIIeHUsS
yUeOHBIX M ITO3HABATEIIBHBIX
3aja4, TpPaMOTHO M3J1araTh CBOU
MBICTTH YCTHO U TUCBMEHHO;
HCITIOJIb30BaTh TTOUCK
He00X0AMMON HH(OPMAIIUH IS
BBITIOJTHEHHS 3a/IaHUS.

(P) ouienuBath creneHs u
CIOCOObI TOCTHXKEHUS LIENH,
UCIIPABIIATH OLINOKH; YMEHHUE
CaMOCTOSATEJIbHO CTaBUTH 11€JIH,




BEKTOPAMH C 3aJaHHBIMU
KOOpAMHATAMU; PeIaTh
[poCTENIINE 3a4a41 B
KOOPJMHATAX; COCTABIISTH
ypaBHeHUe cdephl;
BOCIIPOU3BOJUTH
IMMOJTYYCHHBIC 3HAHWA,
YMEHHS U HaBBIKU YCTHO U
MIPH PEIICHUH 3a/1au.
IIOHATHE yIjIa MEXIY
BEKTOPAMU; CKAJIIPHOTO
MIPOU3BE/ICHUS] BEKTOPOB;
BBIYUCIIATE CKAJIAPHOC
MIPOU3BE/IEHUE BEKTOPOB U
HAXOJAUTh YTOJI MEXIY
BCKTOpaMHu I10 UX
KOOPJMHATaM; COCTaBIISATh
ypaBHEHHUE TUIOCKOCTH U
peliaTh 3a7a9u; CTPOUTh
(bUTryphl, CHMMETPUYHBIC
JAHHBIM TIPU 3aJIaHHBIX
BUJAX OBUKCHUS.

BBIOMPATH U CO3/1aBATh
AJITOPUTMBI JJIs1 PELICHUS
y4eOHBIX 33/1a4; YMEHHE
CaMOCTOSATENIbHO CTaBUTD 11€JIH,
BBIOMpATh U CO3/aBaTh
QITOPUTMBI JUIS PEIICHUS
yueOHBIX 3a7a4

(K) xoHTpONIMpOBaTH IEHCTBHS
napTHEpa; OrOBapUBaThCS U
MPUXOIUTH K 001IEMY
peuieHnto. CaMOCTOSITENBHO
TUTAHUPOBATh MYTH TOCTHUKCHHS
1eJel, 0CO3HAaHHO BHIOUPATh U
apryMeHTUPOBaTh d(PPEKTUBHBIC
CIocoObl; JIOrOBapUBATHCS U
MPUXOIUTH K 00IEMY PEIICHUIO
B COBMECTHOI1 JIeITEeIILHOCTH,
yMeH#e paboTaTh ¢ yUUTENEeM U
WHUBUIYATBHO.

Huaunap, konyc, map (12 yacon)

153 | Humuuap YOHM YO
154 | Hunusap KY I1P
155 [Tmomanbs MOBEpXHOCTH KY CP
IAJTUHIpA
156 | Konyc YIIH3 O]0)
157 | Yceuennslit KoHyC KY PCP
158 | Ilnomaas mOBEpXHOCTH KOHYCA YOHM BII
159 | Cdepa n map YOHM YO
160 | Cdepa u map Y3UM BIT

3HaThb: OHSTHE
HWIHHAPUIECKOMN
MMOBEPXHOCTH, HUIUHAPA U
€ro 3JIEMEHTOB; (POPMYIIbI

JUTSL BBIYUCIIEHUS TLIOIAEH

OOKOBOM H ITOTHOH
HOBerHOCTI/I; ITOHATHUC
KOHHYECKOMH TTOBEPXHOCTH,
KOHYCa U €r0 JJICMEHTOB;

®opMHpPOBaHUE CTAPTOBOU
MOTHBAIMH K U3Y4EHHIO HOBOTO.
CamMoCTOATENBHO IUIAHUPOBATh
MYTU JOCTHKEHUS 1IENIEH,
OCO3HAHHO BBIOMPATh U
apryMmeHTHpoBaTh 3P PeKTUBHbIC
CHOCOOBI pelIeHus] y4eOHbIX U
[I03HaBaTEJIbHBIX 3a/1a4,
I'PaMOTHO HM3J1araTh CBOU MBICIIH
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161 | VpaBHeHue cdepbl YOHM PCP
162 | ITnomanp chepsr KY 00)
163 | Pemenue 3amau YOC3 CP
164 | KoutpoabHas padora Ne 2 K3V KP

YCEUEHHOT O KOHYCa;
bopMyIbI IS BBIYUCICHUS
UIoIaae OOKOBOU U
ITOJIHOM TTOBEPXHOCTEN
KOHYCa U yCEYEHHOTO
KOHYCa; MOHATUA ChEPHI,
mapa u ux
AJIEMEHTOB(LIEHTD, Painyc,
JIUaMeTp); B3aUMHOE
pacrionoxeHue chepsl 1
MJIOCKOCTH; TEOPEMBI O
KacaTelIbHOM IIIOCKOCTU K
chepe; bopmyny miomau
chepsr; onpeieieHne
cdepsbl, BIUCAHHOM B
UIHHAPUICCKYIO U
KOHHYECKYIO TOBEPXHOCTb.
YMeTb: COCTaBIIATH
YEepTEeXKHU K 3a/a4am;
pa3BepTKy; peliaTh 3a/1auu
Ha BBIYUCIICHUE OOKOBOM U
MTOJIHOW MOBEPXHOCTEMN
IWINHJIPA; COCTABIIATD
YEepTEeXKHU K 3a/1a4aMm;
pa3BEpPTKU KOHYCA U
YCEUEHHOIr0 KOHYCa;
pemiaTth 3a7a4u Ha
BBIUHCIICHHE OOKOBOM 1
ITOJIHOM TTOBEPXHOCTEN
KOHYCa U yCEYEHHOTO
KOHYCa; COCTaBJIATh
YepTeXH; 10Ka3bIBaTh
TEOpeMy O KacaTeJIbHOM

YCTHO W TIICBMEHHO.
(IT) mpoBOANTH aHATIK3 TEKCTA;
MOHUMATh U UCTIOIH30BATh
HarJIIJHOCTh JUIs1 WIUTFOCTpalluu
MIPUMEPOB, apryMEHTHPOBATh
COOCTBEHHBIE CYX/ICHUS;
BJIAJICTh OOIIUM MPUEMOM
pelleHus 3a1a4; UCIOIb30BaTh
MOUCK HEOOXOTMMOM
WH(OPMAITUH JIJIST BBITOJTHCHUS
3aJjaHusl; ONpPeeNsTh MOHATHS,
co3/1aBaTh 00OOILECHMS,
yCTaHaBJIMBATH AHAJIOTHH,
CTPOUTDH JIOTUYECKOE
paccyXJeHue.

(P) mpuHMMaTh 1 cOXpaHATh
1eJTH ¥ 3371a91 y9eOHOH
JeSITeIbHOCTH; OCYILECTBIISATh
TUTAHUPOBAHHE U KOHTPOJIb;
OLIEHUBATh CTENEHb U CIIOCOOBI
JOCTUKECHHS 11€TTH, UCTIPABIISITh
OUIMOKHU; yMEHUE
CaMOCTOSITENIbHO CTaBUTh LIENH,
BBIOHpATh U CO3aBaTh
QJITOPUTMBI JJIs1 PEIICHUS
yUeOHBIX MAaTEeMaTHICCKUX
npobIeM.

(K) noroBapuBatbcs u
MIPUXOIUTH K 00IIEMY PEIICHUIO
B COBMECTHOI1 J1€ATEIbHOCTb.
[TposiBnsITH CIOCOOHOCTH K
BOCIIPUSATHIO MAaTEMATHICCKUX
00BEKTOB, PACCYXICHMUIA;
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IUIOCKOCTH; peliaTh 3a/1a41
Ha BBIYHMCIICHUE IIJIOMIAIN
cdepsl; COCTaBIATh
KOMOMHHPOBAHHBIC
YepTEeXH; peraTh MPOCThIe
U 0oJIee CIIOKHBIE 3a0a4ll;
CTPOMUTD CCUCHHUS; pelIaTh
3a/1a4u pa3HON CIOKHOCTH.

BBIPa)KaTh MMOJIOKUTEIBLHOE,
OTHOIIIEHHE K TPOIECCY
I[MO3HAaHHUA, 'PAMOTHO U3JIaraTb
CBOM MBICJIM YCTHO U
MHCbMEHHO; TOYHO BhIpaKaTh
CBOU MBICJIKM YCTHO U
MMUCHbMEHHO; HCITOJIb30BaTh
YCTHO M TUCbMEHHO
MaTeMaTHYECKUE TEPMUHBI,
yMeHue paboTarh
WHJIMBUIYJIBHO.

Oo0bemblI Tea (23 yaca)

165 O0bem MPAMOYTONBHOTO | vy yroa r VO
napasuiesenumne1a
166 O6bem MPAMOYTOMBHOTO | vy, CP
napajuiesienune1a
167 | O6bem npsimoyronsHON pu3Mel | YOHM 00)
168 | O6vem nunuHApa YOHM BII
169 | Pemenue 3amau YOC3 @0
170 | Pemienue 3agau YOC3 CP
171 | Beruucnenune o0beMOB Tl KY BII
172 | O6beM HaKIIOHHOW MPU3MBI KY YO
173 | Pemenue 3aau YOC3 CP
174 | O6bem nupamu bl YOHM 00)
175 | Pemienue 3agau YII3Y CP
176 | Pemienue 3anau YII3Y BK
177 | O6bem KoHYyCa YOHM BIT
178 | O6bem KoHyCa YOHM YO
179 | Peurenue 3amay YOC3 CP
180 | KonTposbHas pa6ota Ne 3 YK3VY KP
181 | O6wem miapa. YOHM YO
182 | O6bvem mmapoBoro cermenra, | YOHM BIT

3HaTh: MOHATHE 00BEMA,
OCHOBHBIE CBOMCTRBA
00BEMOB; €TMHUIILI 00BEMA;
dbopmyny o0béma

PSIMOYT OJIBHOTO
napajuIeseune/a;
(bopMyJIbI HAX OXKICHHS
00bEMOB MPSAMON TPU3MBI U
[UIMHJIPA; 9TO TaKOE
pu3Ma, BIIKCaHA B
WIMHIP U IPU3Ma OlrcaHa
OKOJIO ITWJIMHAPA; CIIOC00
BBIYHMCIIEHHS 00BEMOB TEII C
MIOMOIIIBIO OTPEeTEHHOTO
WHTETpaIa; OCHOBHYIO
bopmyiTy JUIsl BBIYUCIICHUS
00bEMOB TeIT; hopmMyTy
HaXOXKJACHUS 00bEMa
HAKJIOHHOM MPU3MBI,
bopmyny 00béMa 1Iapa.
YMeTh: 00BSICHATE, UTO

CaMOoCTOSITENbHO IIaHUPOBAThH
IIYTU JOCTHKEHUS LIENEMH,
OCO3HAaHHO BBIOMPATH U
apryMeHTUPOBaTh d(PPEKTUBHBIC
CHOCOOBI perIeHus: y4eOHbIX U
MO03HABATENLHBIX 3a/1a4,
IPaMOTHO M3J1araTh CBOU MBICITH
YCTHO U MUCbMEHHO.
®opMHpPOBaHUE CTAPTOBOU
MOTHBAIIUU K U3yYEHHUIO HOBOTO.
[TposiBnsITH CTOCOOHOCTH K
PEILICHHIO, K PACCYXKACHUSM;
KOHTPOJIMPOBATH MPOLECC U
pe3ynbTaT yueOHoU
NeSITeTbHOCTH; (HOPMHUPOBAHHE
HABBIKOB CAMOaHaln3a u
camMokoHTpoJIs. [IposiBISTH
CIIOCOOHOCTB K pacCyKICHUSM;
IpaMOTHO HM3J1araTh CBOU MBICITU
YCTHO ¥ MUCbMEHHO; BBIOUPATH
U apryMEHTHUPOBATh
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mapoBoro cCJjod W MmapoBOro
CIICKTpaA.

O0beM IIAapOBOTO  CETMEHTA,

183 | mapoBoro cimos W IMAPOBOTO KY BK
CIIEKTpa.
O0beM MIAPOBOTO  CETMEHTA,
184 | mapoBoro cmoss um traposoro | YII3Y YO
CIIEKTpa.
185 | Pemenue 3amau YOC3 BK
186 | Pemenue 3agau YOC3 CP
187 | KonTpoJubHas padora Ne 4 YK3VY KP

Takoe 00BEM Tena;
MePEYHCIIATh €r0 CBOWCTBA
Y IPUMEHSATH 3TH CBOWCTBA
B HECJIOKHBIX CUTYAIIHSX;
MIPUMEHATH PopMYITy IS
HaXO0XJIeHUS 00hEMa
MPSIMOYT OJIBHOT'O
napajuiesenumnesa,;
MPUMEHSTH (HOPMYITBI
HaXO0XKIECHUS 00HEMOB
MIPU3MBI TIPH PEIICHUN
3aja4; pelaTh 3aJa41 Ha
BBIUMCIICHNS 00BEMA
UAJTUHIPA; BOCTIPOU3BOIUTH
CIIOCOO BBIYMCIICHUS
00BEMOB TEJII ¢ IIOMOIILIO
OIpeIeNIEHHOr0 NHTETpaa;
MPUMEHSTH (hopMyITy
HaXO0XKJIEHUS 00BEMa
HAKJIOHHOW MPU3MBbI IIPU
peIlIeHnH 3aj1a4; OMHUCHIBATh
pacronoxeHue
T€OMETPUUYECKUX 0OBEKTOB
B IIPOCTPAHCTBE
OTHOCHTEIBHO 11apa;
apryMEeHTHPOBATH CBOH
CYXICHHS 00 dTUX
PaCIIONOKECHHUSIX;
MIPUMEHATH PopmyITy
o0BbeMa 1apa Mnpyu pereHu
3a7ad4.

3¢ pexTuBHBIEC CTTOCOOBI
pelieHus: y4eOHbIX U
MO3HaBaTENbHBIX 33]1aY;
(dbopmMupoBaHue
MO3HaBaTeNLHOT 0 HHTEpeca K
crioco0am 06001IeHHS U
CHCTEMaTHU3aluy 3HAHUH

(IT) BmazmeTs 0OmUM TIpUEMOM
pelleHus 3a1a4; UCIOIb30BaTh
[MOUCK HEOOXOAUMOIL;
OTpE/IENATh TOHATHUS, CO3/1aBaTh
0000111eH!s], YCTaHABINBAThH
aHAJIOTUH, CTPOUTH JIOTHUECKUE
paccyX/IeHus; BIaIeTh 00LUUM
npUEMOM pelIeHHs 3a/1a4;
HCTIOJIb30BaTh MOMCK
HeoOXxoauMon nHpopMaluu AJs
BBITIOJTHEHUS 3a/1aHUS
uH(OPMAITUU JIJIS BBITTOIHEHUS
3aIaHus;, BIAJETh OOIMMM
MpUEMOM peIIeHUs 3a/1a4;
HCTIOJIb30BaTh MOMCK
HeoOXxoauMon nHpopMaluu AJs
BBITIOJTHEHHUSI 3a/1aHUS.

(P) ouenuBarh creneHs u
CHOCOOBI TOCTHKEHHUS LIEH,
WCIPABIIATH OIIUOKH; OLIEHUBATh
MPABIJIBHOCTH BBITTOTHEHUS
JIEWCTBUS, CTETICHD U CIIOCOOBI
JOCTUKEHHUS 11eTTH; UCTIPABISATh
omnOKu

(K) Touno BbIpakaTh cBOM
MBICTI TUCHbMEHHO; TOYHO
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BbIpAXAaTb CBOU MBICIIN
IIMCBbMCHHO.

IMoBTOpeHme npoiinenHoro matepuasa (15 yacon)
188 | TpeyroiabHUKH YOC3 YO
189 | TpeyronbHuKH YOC3 YO
190 | TpeyroiabHUKH YOC3 YO
191 | YerpIpexyroabHUKH YOC3 YO
192 | YeTblpexyroabHUKH YOC3 YO
193 | OkpyXHOCTH YOC3 YO
194 | OkpyXHOCTb YOC3 YO
195 B3anmuoe pacrvlonomeHHe vOC3 T
IPSIMBIX U TJIOCKOCTEH
196 Bzanmuoe PACIONIOKEHHE | /3 vO
IPSIMBIX U TJIOCKOCTEH
197 | Bekropsl. MeTon KoopiuHat YOC3 T
198 | MHororpaHHuKH YOC3 dO
199 | MHororpaHHuKH YOC3 BII
200 | Tena BpamieHus YOC3 BK
201 HNToroBasi KOHTPOJILHASI VK3Y KP
pabora
202 AHanu3 UTOroBOHW KOHTPOJIBHOU vOC3
paboThI
TecToBble 3a1aHus1, KOTOPHIE
903 | BRIOHALOTCS B EI'D no
MaTeMaTHKe
204 | TectoBble 3aaHUsI, KOTOPBIC
Brumrovarores B EI'D o
MaTeMaTuKe

3HaTh: TEOPETUUYECKUI
MaTepua 1o TeMam

IUIAHUMETPHH.
YMeTh:  BOCHPOU3BOIUTH
[IOJlyYEeHHbIE  3HaHUS U
IPUMEHSATh ux pu
peLeHnH 3ajay;
JI0Ka3plBaTh  IPaBAUBOCTh
CBOMX  YOeXJIeHuil  mpu

00CYXICHHH.

dopMupoBaHHE HaBbIKA
OCO3HAHHOTO BbIOOpa Hanbosee
s dexTuBHOTrO Criocoba
pELIeHHUST; TPOSIBIISATh
CHOCOOHOCTH K PEIICHHIO, K
paccyKIeHUsM;
KOHTPOJIMPOBATH MPOLIECC U
pe3ynbTaT yaeOHoit
NeSITeTbHOCTH; TOYHO H
IPaMOTHO HM3J1araTb CBOU MBICIIH
YCTHO U TTUCbMEHHO.

(IT) mpuMeHsITH MoJTy4eHHbIE
3HAHUS NPH pEIIeHUH 3a]ay;
UCIIOJIb30BaTh MOMCK

HeoO0Xo Mol nH(popMaIuu;
BJIAJIETh OOLIMM IPUEMOM
peleHus 3aaay.

(P) ouienuBaTh npaBUIBLHOCTH
BBINOJIHEHUS 3a/IaHMS;
OCYIIECTBIISATh IJIAHUPOBAHUE U
KOHTPOJIb; OIICHUBATH CTENICHD U
CHocOOBI JOCTHKEHMSI LIENH,
UCTIPABIIATH OLIMOKH.

(K) ymenue paborats ¢
yUUTEIEeM, UHAUBUYAIBHO U B
rpymnna. [IposBisTe
CIIOCOOHOCTH K PEUICHHIO, K
paccyKIeHUsM;
KOHTPOJIMPOBATH MPOLIECC U
pe3yNbTaT Y4eOHOM
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JeSITeTbHOCTH; TOYHO H
IPaMOTHO M3JIaraTh CBOU MBICIIH
YCTHO M TUCBMEHHO;
TOTOBHOCTB M CITOCOOHOCTD
BECTH JTHAJIOT, JIOCTUTATh B HEM
B3aUMOIIOHHMAHHMS, HAXOIUTh
o01iMe ey U COTpyIHUYATh
JUISL MX JJOCTHIKCHUS

JIOKYMEHT MOZAMUCAH SMEKTPOHHON MOAMUCHIO

rOCYAAPCTBEHHOE BHO)KETHOE OBLLEOBPA3OBATEJ/IbHOE 12.10.23 14:14 (MSK) Ceptucukat D713F649E35EF7C72405EC1EA505932A
YYPEXXAEHWE NNLEW N2 554 MPMMOPCKOIO PAIOHA

CAHKT-NMETEPBYPrIA, KoBTyH CBeTnaHa tOpbesHa, BPEMEHHO NCMONHAOLWMIA

OBA3AHHOCTW OUPEKTOPA




