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IosicHuTeNLHAA 3aNIUCKA

Pabouas mporpamma o npeamery «Marematuka» 0a30BbIil ypoBeHb 1uist 10-
11-x kymaccoB  SBISIETCA COCTAaBHOM 4YacThbl0O OCHOBHOM  0Opa30oBaTesIbHOM
IporpaMMbl  CpefHero oOmiero oOpa3oBaHus MyYHHUIMTANBHOTO OI0HKETHOTO
obmreoOpa3zoBarensHOTO yupexkaeHus "Cpemusis oOrieoOpa3oBaTenbHas IIKOJA
Ne43" u cocraBieHa B COOTBETCTBUHM C OCHOBHBIMU MOJOXKeHUsIMU DeepaabHOro
roCyAapCTBEHHOT0 00pa30BaTENbHOTO CTaHJapTa CPeHEro o0IIero oopa3oBaHUs
(npuka3z MunoOpHayku PD Ne 413 ot 17 mas 2012 r.), npukaza MuHucrepcTBa
npocsenieHust Poccuiickoit ®@epepanun ot 12.08.2022 Ne 732 «O BHeceHUH
U3MEHeHU B (denepanbHbI TOCY/IapCTBEHHBIH 00pa30BaTEeNbHBIA CTaHAAPT
cpenHero oOumiero oOpa3oBaHMsI, YTBEP)KICHHBIM MpuKa3oM MuHHUCTEpCTBa
oOpazoBanus u Hayku Poccutickoii @eneparuu ot 17 mast 2012r.Ne413» u npukasa
MununcrepcTBa npocsemenus Poccniickonn ®enepannu ot 23.11.2022 r. Ne 1014
«O0 yTBepxkaeHUH QeaepanbHON 00pa30BaTENbHON MPOrpaMMBbl CPETHETO OOLIETO
00pa3oBaHUs.

Ha ypoBHe cpennero oOuiero o0pazoBaHusi IpernogaBaHue yaueOHOro npeameTa
«MaTtemaTHKay» OCYIIECTBISETCS B COOTBETCTBUM C OOHOBJIEHHBIM (eiepanibHbIM
roCyJIapCTBEHHBIM 00pa30BaTEIbHBIM CTAaHAAPTOM CPEAHEro O0IIero oopa3oBaHus
B 10 xnaccax (manee — PI'OC — 2022), denepanbHbIM TOCYAAPCTBEHHBIM
oOpa3zoBaTeIbHBIM CTaHJIAPTOM CpeaHero oobimiero oOpazoBaHuss B 11 kiaccax
(manee — ®I'OC — 2010 u denepanpHON 00pa30BaTEIHLHON MPOTPAMMON CPEIHETO
obmero oopasopanus (ganee — ®OIT COO) B 10-11 knaccax.

OcyuiecTBieHne TMpEeACTaBICHHOW pabdouyeld MporpamMMmbl MpPEaoiaraet
UCIOJIb30BAaHUE JIMHUH Y4€OHHUKOB:

1. «MatemaTuka: anrebpa U Hadajla MaTEMaTUYECKOTO aHaIu3a, TE€OMETPUSI.
AnreOpa u Hauana MaTeMatuyeckoro ananusa. 10-11 kmaces» : yueO. 1is
oOmeoOpa3zoBar. opraHu3auuii : 0a3oBbld W yriyon. ypoau / (LLI. A.
Amumos, 0. M. Kosnsirun, M. B. Tkauésa u np.) - M.: IIpocsemenue, 2021
r., https://fpu.edu.ru/textbook/1663

, https://catalog.prosv.ru/item/25118

2. «Maremaruka: anreOpa U Hadajga MaTeMaTHYECKOTO aHallN3a, TEOMETPHUSI.
['eometpus. 10-11 knaccel. ba3oBeiii 1 yriayOneHHbIN ypoBHUY: yueb. A
o011eo0pa3oBat. opranu3anuii : 6a30BbIi U yriiyos. ypoBau / AtanacsiH JI.
C., byry3os B. @., KanomiieB C. b. u ap. / [lon Hayu. pyk. Tuxonona A. H.,
AOQO "UznatensctBo "l[IpocBemenue”, 2021 r.,

https://fpu.edu.ru/textbook/1664, http://catalog.prosv.ru/item/4976

Cpoxk peanuszauuu paboyeil mporpammsl 2 roga.
B cootBerctBrun ¢ ®OIT COO yuebHsIif mpenMeT «MaTeMaTHKa» U3ydaeTcs B
pamMKax Tpex Yy4eOHBIX KypcoB: «Aunredpay», «['eomerpus», «BepostHOCTh u
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CTaTUCTHUKA».

«Aaredpay HallesnieHa Ha GOPMHPOBAHUE MAaTEMAaTUUECKOTO anmapara JJis peleHus
3a/1a4 U3 MaTEMATUKU, CMEXKHBIX IPEIMETOB, OKpYyKarollen peaapHocTi. OqHON U3
OCHOBHBIX 3a/1au aJIreOpbl SIBISETCS Pa3BUTHE AITOPUTMUYECKOTO MBIILJICHUS,
HE00XO0MMOr0, B YACTHOCTH, JIJIS OCBOCHUSI Kypca nH(popMaTuku. pyroit BaxxHoU
3alaueil M3ydeHUsi anreOpbl SIBJISIETCS MOJYYEHHUE IIKOJbHUKAMHU KOHKPETHBIX
3HAaHUN 0 (QYHKIHSIX KaK BaXHEHIIEH MaTeMaTWYeCKOW MOJENH IS OMHUCAHUS U
WCCJICIOBAHMSI PAa3HOOOPA3HBIX TPOILECCOB, IS (POPMUPOBAHUS Yy YUAITUXCS
MPEJICTABJICHU O POJIA MATEMaTUKU B Pa3BUTUM LUBWIM3AUWA U KYJIbTYPHI.
«['eomerpust» — OIMH W3 BAXHEUIINX KOMIIOHEHTOB MAaT€MaTHYECKOTO
oOpa3oBaHus, HEOOXOAUMBIA JiI TPUOOPETEHUS] KOHKPETHBIX 3HAHUM O
MPOCTPAHCTBE U MPAKTUYECKHU 3HAYUMBIX YMEHHH, (HOPMUPOBAHUE S3bIKA OMTMCAHUS
00BEKTOB OKPY>KAIOIIETO MHUPA, I PA3BUTHSI POCTPAHCTBEHHOT'O BOOOPAKEHUS U
WHTYULUH, MaTeMaTUYeCKOW KyJbTYpbl, [IJs 3CTETUYECKOTO BOCIHUTAHUS
yyamuxcs. HW3ydeHue reoMeTpur BHOCUT BKJIAJ B Pa3BUTHE JIOTUYECKOIO
MBIILIEHUS, B (OPMUPOBAHKE MMOHATUS IOKA3aTEIIbCTBA.

[Iporpamma coaepkuT y4eOHbI Kypc «BepoiTHOCTH M CTATUCTHKAY», KOTOPHIN
ABJISETCSI TPOJIOJDKEHUEM U Pa3BUTHEM OJHOMMEHHOTO y4eOHOro Kypca
yrayOJaE€HHOTO YPOBHS Ha YPOBHE CpeAHEro oo1iero oopa3oBanus. Y 4eOHbIN Kypc
npeaHa3HaveH i1 GOpMUPOBaHUS Y OOYyUAIOIIMXCSI CTATUCTUYECKONU KYJIbTYPhI U
MMOHUMAaHHS POJIM TEOPUU BEPOSITHOCTEM KaK MATEMATUYECKOTO MHCTPYMEHTA JJIS
M3YUYEHUS CIyYalHBIX COOBITHM, BEIWYMH U TporieccoB. [lpu m3yueHum kypca
oboramiaroTcsi MPEACTaBICHUS OOYy4YalIIMXCId O METOJax HCCIICIOBAHUS
W3MEHYMBOTO MHpa, pa3BUBAETCS TMOHUMAHHME 3HAYUMOCTH U  OOIIHOCTHU
MAaTEMATUYECKUX METOJOB IO3HAaHHUS KaK HEOTHEMJIEMOW YacTU COBPEMEHHOIO
€CTECTBEHHO-HAYYHOT'O MUPOBO33PECHHUS.

Pabouasi mporpamma mpemycMaTpuBaeT YYET OCHOBHBIX TosiokeHU Konmenimm
MaTEeMaTU4YeCKOro 00pa3oBaHusi, YTBEPKICHHON pacniopsokeHueM lIpaButenbcTBa
Poccuiickoit @eneparuu ot 24 nexadbpst 2013 r. N 2506-p.

N3yuenne marematuku B 10-11 kitaccax HampaBiieHO Ha JOCTHXKEHUE CIIETYIOIINX
OCHOBHBIX LEJICH:

* OBJIQJICHUE CHUCTEMOM MaTEMaTHUYECKUX 3HAHUW U YMEHHH, HEOOXOIUMBIX IJIs
MIPUMEHEHUSI B TMPAKTUYECKOW ACSATEIBHOCTH, M3YYEHUS] CMEXKHBIX JTUCIUILIVH,
MPOJIOTIKEHUS 00pa30BaAHMUS;

* UHTEJJIEKTYaJbHOE pa3BUTHE, (POPMUPOBAHUE KAYECTB JTUYHOCTH, HEOOXOIUMBIX
YeJIOBEKY JIJIs TOJTHOIEHHOM KM3HU B COBPEMEHHOM 00I1I€CTBE: SICHOCTh U TOUHOCTh
MBICJIH, KPUTUYHOCTh MBIIUIECHUS, UHTYUIUS, JJOTUUYECKOE MBIIUIEHUE, SJIEMEHTHI
AITOPUTMHYECKOU KYJIBTYPBI, TPOCTPAHCTBEHHBIX MPEICTABICHUM, CIIOCOOHOCTh K
IIPEOIOJICHUIO TPYAHOCTEN;

* (GopMHpOBaHHWE TPEJACTABICHUNA 00 UIAEIX U METoJaX MaTEeMaTUKH Kak
YHUBEPCAIIBHOTO SI3bIKA HAYKHM M TEXHUKH, CPEICTBA MOJCIUPOBAHUA SIBICHUU U
IIPOLIECCOB;

* BOCIHWTAaHHUE CPEACTBAMHU MATEMAaTUKU KYJbTYpPbl JIMYHOCTH, OTHOIIEHUS K



MaTeMaTHKe Kak K 4acTH OO0IIEeUeTIOBEYECKON KyJIbTyphl, IOHUMAaHUE 3HAYUMOCTHU
MaTE€MaTUKHU JJI1 HAyYHO-TEXHUYECKOIO Mporpecca. B cOOTBETCTBUM ¢ MPUHATON
KoHuenuuei pazsutus MareMatnyeckoro oopazoBanus B Poccuiickoit denepanum,
MaTeMaTUYecKoe 00pa30BaHUE PEIIAET, B YAaCTHOCTH, CIEAYIOIIHE KIIOUYEBbIE
3aJ1ayu:
* MPENOCTABIATh KAXKIOMY OOYYaromieMmycsi BO3MOKHOCTh JTOCTHKEHUS YPOBHS
MaTEMaTUYECKUX 3HAHHWI, HEOOXOAUMOTO ISl JAJbHEWIIEH YCHEIIHOM XU3HU B
0OIIIECTBE;
* o0ecreynBaTh HEOOXOAMMOE CTPAaHE YHUCJIO BBIMTYCKHHUKOB, MaTeMaTH4YecKas
MOJATOTOBKA KOTOPBIX JIOCTATOYHA JJIsl MPOAOHKEHUSI 00pa30oBaHUsl B Pa3IMUHBIX
HaIlpaBJICHUAX M JUII NPAKTUYECKOM JESITENBHOCTH, BKIIOYAs INPENOJaBaHUE
MaTeMaTHKHU, MaTeMaTUYECKUE UCCIIeI0BaHus, paboTy B cepe HHPOPMAIIMOHHBIX
TEXHOJIOTHHA U Jp.;
* B OCHOBHOM OOmEeM U cpeaHeM oOiieM o00pa3oBaHUM HEOOXOIUMO
MPEAYCMOTPETh MOATOTOBKY OOYYarOIIMXCSI B COOTBETCTBHM C HX 3alpOCaMH K
YPOBHIO MOJIFOTOBKH B c(hepe MaTEMAaTUUECKOTO 00pa30BaHHUS.
COOTBETCTBEHHO, BBIIEISAIOTCS TPU HAIpaBlIeHUs TPEOOBAHMIA K pe3yJibTaTam
MaTEMaTUYeCKOro 00pa3OBaHMS:
* MPAKTHUKO-OPUEHTUPOBAHHOE MAaTEMaTHYECKOE O0pa3zoBaHUE (MaTeMaTHKa IS
KU3HU);
¢ MaTeMaTHKa JJIsl UCTIOJIb30BaHuUs B podeccui;
* TBOPYECKOE HaIlpaBJICHHWE, HA KOTOpPOE HalleJieHbl T€ 00ydYaroluecs, KOTOpbIe
TUTAHUPYIOT 3aHUMATHCS TBOPYECKOW M HCCIEOBATENBbCKON paboToil B 00JacTu
MaTeMaTHKH, PU3UKH, SKOHOMUKH U IPYTUX 00JIACTSIX.
B nmnporpamme Oonbllioe BHUMaHHE YAENSIETCA MPAKTUKO-OPUEHTHUPOBAHHBIM
3agayaM. OJIHa U3 OCHOBHBIX LIEJIeH, KOTOPYIO pa3paboTUHKK CTaBUIIN IEepe] COOOH,
— CO3/1aTh PUMEPHBIE TPOTPaAMMBI, T/I€ €CTh MECTO MPUMEHEHUIO MATEMATHYECKUX
3HaHUM B kU3HU. [Ipu M3ydeHMM MaTeMaTUKHU OOJIbIIOE BHUMAHHE YIENSETCS
Pa3BUTHI0O KOMMYHHMKATHUBHBIX yMeHUH ((opmyaupoBaTh, apryMEHTHUPOBaTh U
KPUTUKOBATh), POPMUPOBAHUIO OCHOB JIOTUYECKOTO MBILIIEHHS B YACTH MPOBEPKHU
VMCTUHHOCTH U JIOKHOCTH YTBEPKJICHUN, TOCTPOCHUSI IPUMEPOB U KOHTPIPUMEPOB,
LEMOYeK YTBEPKIAEHUHN, (GOPMYIUPOBKH OTPULIAHUN, a TakKe HEOOXOIUMBIX WU
JIOCTAaTOYHBIX YCJIOBUH. B 3aBUCHMMOCTH OT YpOBHSA MNpOrpamMMmbl OOJIbLIE WIIU
MEHBIIIE BHUMAHUS yAEISETCs YMEHHIO paboTaTh MO ajJrOPUTMY, METOJIaM IOUCKa
QITOPUTMA U ONPEIEICHUIO TPAHUIL] IPUMEHUMOCTHU aJITOPUTMOB.
TpeboBanus, chopMmynupoBaHHbIe B pazfene «l eomeTpus», B OOJbINCH CTErneHn
OTHOCSITCSI K Pa3BUTUIO TPOCTPAHCTBEHHBIX TMPEJCTABICHUNH W Tpaduueckux
METOJIOB, YeM K (hOpMajbHOMY OIHUCAHUIO CTEPEOMETPUUECKUX (DAKTOB.
N3ydenne kypca MaTeMaTHKUd Ha 0a30BOM ypOBHE CTaBUT CBOEH HaIlpaBJICHO Ha
JOCTHXKEHHE CIEAYIOIINX 3a]1ay:

® OBJIAJICHUE CHUCTEMOM MAaTEMaTUYECKUX TMOHSATUH, 3aKOHOB W METOJIOB,

U3y4YaeMbIX B Ipejesiax OCHOBHOM 00pa3oBaTesIbHOM MPOrpaMMbl CPEIHETO
oO1rero o0pa3oBaHusl, yCTAHOBJICHHE JIOTUYECKON CBS3U MEXIAY HUMU;



® OCO3HaHUE U OOBSCHEHHE POJIM MATEMATHKU B ONKCAHWU U HUCCIEHOBAHUU
IIPOLIECCOB U SIBJICHUM; MPEACTABIEHNE O MATEMATUYECKOM MOJIEIIMPOBAHUH
Y €ro0 BO3MOXHOCTSIX;

® OBJIQJICHUE MATEMATHYECKOM TEPMHUHOJIOTMEW M CHUMBOJIMKOW, HaYaJlbHBIMHU
MOHATUSIMU JIOTUKHM M NPUHIUIIAMH MaTEMAaTHYECKOTO JOKa3aTelbCTBA;
CaMOCTOSITEJIbHOTO TMPOBEACHUS JOKA3aTEIbHBIX PACCYKICHHI B XOAE
pelIeHUs 3a/a4;

® BHIIIOJIHEHWE TOYHBIX W NPHUOJMKEHHBIX BBIYHCIECHHE W MPeoOpa3zoBaHUM
BBIPAKEHUI; PEIICHUE YPABHEHUM U HEPABEHCTB; PELICHUE TEKCTOBBIX 3a/1a4;
uccienoBanne (PyHKUUN, TOCTPOEHUE MX TpadUKOB; OIEHKA BEPOSATHOCTU
HACTYIUJICHUS COOBITUHN B MPOCTEUIIINX CUTYAITUSX;

¢ 1300pakeHNUE IUJIOCKUX M MPOCTPAHCTBEHHBIX T'€OMETPUUYECKUX (UTyp, HX
KOMOMHAIIUI; YTEHUE T€OMETPUUECKUX YEPTEKEN; ONMcaHne 1 000CHOBaHUE
CBOMCTB (hUT'Yyp U OTHOLIECHUHN MEXITY HUMHU;

® CIIOCOOHOCTh MPHUMEHATH NMPUOOPETEHHBIE 3HAHMS W YMEHUS ISl pEUICHUS
3a/1a4, B TOM YHCIIE 3a7a4 MPAKTUYECKOr0 XapakTepa M 3a1ad U3 CMEKHBIX
y4€OHBIX MPEAMETOB.

MecTo yqeﬁﬂoro npeamerTa «MaTemaTHKa» B y‘l€6HOM IIaHE

VYy4eOHbI MIaH OCHOBHOUM 00pa3oBaTeIbHON MpOrpaMMbl CPEIHEro OOIIEro
obpazoBanus @I'OC mns oOpazoBaTeabHbIX yupexaeHuil Poccutlickoit denepaiuu
npeaycMaTpuBaeT o00s3aTeNbHOEC H3yYeHHE MaTeMaTHKH Ha YpPOBHE CpPETHETO
o011iero oOpa3oBaHus.

O01ee KOJIMYECTBO YaCOB, HANPABJICHHBIX HA U3YYEHHE MATEMATHKH HA
0a3zoBoM ypoBHe, 340 yacos: mo 170 yacoB B 10 kiacce u 11 kiacce (5 yacosB B
HeeJII0).

B y4yeOHOM muiaHe Ha M3yYeHHe Kypca ajJredOpbl M HaA4aJl MATEeMAaTHYEeCKOI0
aHaJM3a Ha 0230BOM YpPOBHe OTBOAUTCH 2 yaca B HeAeJiio B 10 kiacce u 3 yaca
B Heesio B 11 kiacce, Bcero 3a aBa roaa ooy4denusi — 170 yacos.

Ha usyuyeHnune reomerpum oTBoAMTCS 2 Yaca B Hefer0 B 10 kiacce u 1 yac
B Heeslo B 11 kiacce, Bcero 3a aBa roaa ooyuenus - 102 yyeOHbIX Haca.

Ha wm3yuyenue kypca «BeposiTHOCTL M CTAaTHCTHKA» Ha 0a30BOM YpPOBHe
oTBOAUTCH 1 Yac B HeleI0 B Te4yeHHEe KAXKIOro roga odydenus, Bcero 68
y4eOHBIX 4acOB.



IINIAHUPYEMBIE PE3YJIBTATBI OCBOEHHUA ITPOI'PAMMBI 110
MATEMATHUKE HA YPOBHE CPE/IHET'O OBLIIET'O OBPA3OBAHMUSA

JIMYHOCTHBIE PE3YJIBTATDBI

1) rpamaaHCKOro BOCIIMTAHMS:

c(hOpPMHPOBAHHOCTH TPAKIAHCKON MO3UIINN 00YYAIOMIErocs Kak aKTUBHOTO U
OTBETCTBEHHOTO YJIeHAa POCCUMCKOT0 00IIeCTBA, ITPEJCTABIICHHE O MAaTEMaTHICCKHUX
OCHOBaxX (DYHKIIMOHUPOBAHUS PA3IUYHBIX CTPYKTYp, SIBJICHUM, MPOLEIYP
IpaXJIaHCKOro  oOmiectBa  (BBIOOPBI, ONpPOCHI WU JIPyroe), yMEHHUE
B3aMMOJICHCTBOBAaTh C COI[MAJbHBIMA HWHCTUTYTaMH B COOTBETCTBHUM C HX
(GYHKIUSAMUA 1 HA3HAYCHUEM;

2) IaTPUOTUYECKOT0 BOCTIMTAHUS:

c(hOpPMHUPOBAHHOCTh POCCUICKON TpakIaHCKOW WICHTUYHOCTH, YBOKECHUS K
MPOIIOMY M HACTOSIIIEMY POCCHIICKOW MaTeMaTHUKH, [IEHHOCTHOE OTHOIICHHUE K
JTOCTHXKEHUSAM POCCHUMCKUX MATEMATUKOB U POCCUMCKON MAaTEMaTUYECKOM IIKOJIbI,
WCIIOJB30BaHUE ATUX JOCTHXKEHUW B APYrHX HayKax, TEXHOJIOrusAX, cdepax
SKOHOMUKHU;

3) IyXOBHO-HPABCTBEHHOT0 BOCIIUTAHUSA:

OCO3HAHHME JYXOBHBIX LEHHOCTEW pPOCCUHCKOro Hapoaa, cPOPpMUPOBAHHOCTD
HPABCTBEHHOI'O CO3HAHUS, THUUYECKOTO IMOBEJCHUS, CBSI3aHHOTO C MPAKTUYECKUM
MPUMEHEHUEM JOCTHXKEHUN HAYKH U JEATEIbHOCThIO YUEHOT0, OCO3HAHHE JINYHOTO
BKJIJIa B IOCTPOEHUE YCTOMYMBOTO OYyIIIETO;

4) 3cTeTH4eCKOro BOCIIUTAHMSI:

ACTETUYECKOE OTHOIICHUE K MHpPY, BKJIOUasl ACTETUKY MAaTeMaTUYECKHUX
3aKOHOMEPHOCTEH, 00bEKTOB, 3a/1a4, PELICHU, pacCy>KIeHU, BOCIPUUMYUBOCTD K
MaTeMaTUYECKUM acIlleKTaM pa3JInuHbIX BUJOB UCKYCCTBA;

S) pusuecKOro BOCIUTAHMS:

c(hOpMUPOBAHHOCTh YMEHHUSI MPUMEHSATH MaTEMAaTHUYECKHWE 3HAHUS B
HWHTEpecax 3JI0pOBOTO U 0€30MacHOro 00pasza *KU3HU, OTBETCTBEHHOE OTHOIIIEHUE K
CBOEMY 3JI0POBBIO (3I0pPOBOE THUTAHHWE, COATAHCUPOBAHHBIA PEKUM 3aHITUU U
OTIIbIXa, PEryisipHas (U3NYecKass aKTUBHOCTH), (PU3NUECKOE COBEPIIICHCTBOBAHHE
[IPU 3aHATUSAX CIIOPTUBHO-03/I0POBUTEIBHOM AEATEIbHOCTHIO;

6) Tpy10BOI0 BOCIIMTAHMS:

TOTOBHOCTh K TPYAY, OCO3HAHHME IIEHHOCTH TPYJIOIO0Us, HHTEpeC K
paznuyHbiM  chepaM  TIPOPECCHOHAIBHOW  ACATENBHOCTH, CBA3AaHHBIM  C
MaTeMaTUKOW M €€ NPWIOKEHHSIMH, YMEHHE COBEpIAaTh OCO3HAHHBIA BHIOOP
Oynymelr mnpodeccnrn W Ppeanru30BBIBATH COOCTBEHHBIC JKU3HCHHBIC TIUIAHBI,
FOTOBHOCTh M CIIOCOOHOCTh K  MaTeMaTU4yeckoMy  OOpa3oBaHHI0O U



caM000pa30BaHUIO Ha TMPOTSHKCHWH BCEW JKU3HU, TOTOBHOCTh K AKTUBHOMY
YYaCTHIO B PEIICHUH MPAKTHUECKUX 3a/1a4 MAaTEMAaTHISCKON HAIPABICHHOCTH;

7) 3KOJIOTUYE€CKOT0 BOCIIMTAHUSA:

c(hOPMUPOBAHHOCTh  JKOJIOTMYECKOH  KyJIbTYpbl, TOHUMAHHUE BIIMSHUS
COITMATLHO-?KOHOMHUYECKUX ITPOIIECCOB Ha COCTOSHHUE MPUPOIHON U COLMATbHON
Cpebl, OCO3HaHUE II00ATIBHOTO XapaKTepa KOJIOTHYECKUX TPOOIeM, OPUEHTALIMS
Ha TPUMEHEHUE MATEMATHYECKUX 3HAHWUW I pelieHusl 3a7ad B 00JacTu
OKpY>Karoliel cpenbl, IJIAaHUPOBAHHE IIOCTYNKOB W OILIGHKH HMX BO3MOXKHBIX
MOCJICACTBUM JIJIs1 OKPY>KAIOIEeH CPeIbl;

8) neHHOCTH HAYYHOI0 NMO3HAHUS:

c(hOpMUPOBAHHOCTh MHUPOBO33PEHUS, COOTBETCTBYIOLIETO COBPEMEHHOMY
YPOBHIO Pa3BUTHS HAYKH W OOIIECTBEHHOH MTPAKTUKH, TOHMMaHUE MaTeMAaTHIECKOU
HAYKHU Kak cepbl 4eTOBEYECKOM IeATebHOCTH, STANOB €€ Pa3BUTHS U 3HAUMMOCTHU
JUTSL pa3BUTHUS ITUBUIIN3AIINY, OBJIAJICHUE SI3bIKOM MAaTEMaTUKH U MaTeMaTHU4eCKOU
KyJIbTYPOU KaK CPEJCTBOM MTO3HAHUS MHPA, TOTOBHOCTH OCYIIECTBIISATH TPOCKTHYIO
1 UCCJICIOBATEILCKYIO IEATCILHOCTh MHANBUAYAILHO U B TPYIITIC.

METAIIPEJMETHBIE PE3YJIBTATBI

Ilo3HaBaTe/ibHbIE YHUBEPCAJIbLHbIE yUeOHbIE JeiiCTBUSA

ba3oBble jornueckune aeicTBus:

BBIBJISITh M XapaKTEpPU30BaTh CYIECTBEHHBIE MPU3HAKKM MATEMaTUYECKUX
OOBEKTOB, TIOHSTHM, OTHOIIEHUH MEXIy TMOHATUAMH, (OPMYIUPOBATH
OTIpeJICIICHHS TIOHATUN, YCTAaHABIMBAThH CYIIECTBEHHBIN MPU3HAK KIacCU(UKAIUH,
OCHOBAHUS JIJIs1 0000IIEHUS U CPAaBHEHUSI, KPUTEPUU TTPOBOAUMOTO aHAJIN3a;

BOCIIpUHUMATh,  (GOPMYJIHUpPOBaTH U  NPeoOpa3oBBIBATH  CYXKIACHUS:
YTBEPAUTEIbHBIE U OTPUIATEIbHBIC, EAMHUYHbBIC, YACTHBIE U OOIINE, YCIOBHBIE;

BBISIBJISITh MATEMATHYECKHUE 3aKOHOMEPHOCTH, B3AaUMOCBSI3U U MPOTUBOPEUHUS
B (akTax, JaHHBIX, HAOJIOJACHUSAX U YTBEPXKICHUSX, Mpeajiaratb KpUTEpUU s
BBISIBJICHUS 3aKOHOMEPHOCTEN U IPOTUBOPEUUN;

JieJaTh BBIBOABI C HCIOJb30BAHUEM 3aKOHOB JIOTHKH, ACAYKTUBHBIX H
WHIYKTUBHBIX YMO3aKJIIOUEHUH, YMO3aKIIOUEHUH 110 aHAJIOTHH;

MPOBOAUTH CAMOCTOSTENIBHO J10KA3aTEIbCTBA MATEMATHUECKUX YTBEPKICHUM
(IpsiMbI€ ¥ OT MPOTHUBHOTO), BEICTPAUBATh apTYMEHTAIMIO, TPUBOIUTH MPUMEPHI U
KOHTPIIPUMEPHI, 000CHOBBIBATH COOCTBEHHBIE CY>KJICHUS U BHIBO/IBI;

BBIOMpATh CMOco0 pemieHuss y4eOHOW 3amaun  (CpaBHUBATH HECKOJIBKO
BapUAHTOB PEIICHUs, BEIOMPATh HAanOOJIee MOIXOIANINN C YIETOM CAMOCTOSITEIHHO
BBIJICJIEHHBIX KPUTEPHUEB).

Ba3oBnle ucciienoBarejbcKue 1eHCTBUA:



UCIIOJIb30BaTh BONPOCHI KaK MCCIEAOBATENbCKUI WHCTPYMEHT IO3HAHUA,
dbopMynupoBaTh ~ BOMPOCH,,  (UKCHPYIOIIME  MPOTHBOpPEUHE,  MpoOJIeMy,
yCTaHaBIMBaTh MCKOMOE W JaHHOE, (pOopMHpOBaTH TMMOTE3y, apryMEHTHPOBATH
CBOIO MO3MIINIO, MHEHUE;

IPOBOJANUTH CAMOCTOSTEIBHO CIUIAHUPOBAHHBIN AKCIEPUMEHT, UCCIIEJOBAHHUE
M0 YCTAHOBJICHHUIO OCOOCHHOCTEN MaTeMaTUYeCKOTro 00bEKTa, SIBIICHUS, Mpoliecca,
BBISIBJICHUIO 3aBUCUMOCTEN MEXTy 00bEKTaMH, SIBICHUSIMH, IIPOLIECCAMU;

CaMOCTOSITENILHO (POPMYIMpOBaTh OOOOLIEHUS] U BBIBOJBI 10 pe3yibTaTaM
OPOBEAEHHOIO  HAONIONEHUSA, WCCIENOBaHUS, OLIEHHWBATh  JTOCTOBEPHOCTh
MOJTy4YEHHBIX Pe3yIbTaTOB, BEIBOJOB M 0000IIEHNUH;

POTHO3UPOBATh BO3MOXKHOE pa3BUTHE IMpOIlecca, a TaKkKe BBIABUTATD
MPE/IOJIOKEHNUS O €T0 PA3BUTHHU B HOBBIX YCIOBUSX.

Pabora c nndopmanmueii:

BBISIBJIATH Je(UUUTH MHPOPMALMH, JAaHHBIX, HEOOXOAUMBIX Ul OTBETA Ha
BOMPOC | JUIsI pEIICHUS 3a/1a4H;

BbIOMpaTh MH(POPMAIMIO U3 UCTOYHUKOB PA3UYHBIX THIIOB, AHATU3UPOBATD,
CHCTEMAaTHU3UPOBATh U HHTEPIPETUPOBATH HHPOPMAITHIO PA3TUIHBIX BUAOB U (PopM
IpECTaBICHNUS;

CTPYKTYpUpPOBaTh MHGOpPMaLMIO, MPEJICTaBIsATh €€ B pa3Iu4HbIX (opmax,
WJLTIOCTPUPOBATH TpaUuecKy;

OLICHUBATh HaIEKHOCTD uHbOpMaIuu o CaMOCTOSITENTEHO
c(OpMYJIMPOBAHHBIM KPUTEPHUSIM.

KoMMyHHUKATHBHBIE YHUBEPCAJIbHbIE yYeOHbIEe 1eHCTBUS

OOmenmne:

BOCIIPUHUMATh U (HOPMYJIUPOBATH CYKACHUS B COOTBETCTBUU C YCIOBUSIMU U
HEJISIMH OOIICHUS, SICHO, TOYHO, TPAaMOTHO BBIPa)KaTh CBOIO TOUKY 3PEHHS B YCTHBIX
M THCHbMEHHBIX TEKCTaX, JaBaTh MOSICHEHUS MO XOJy PpEUIeHUus 3aJauyu,
KOMMEHTHUPOBATH MOJYyUYCHHBIN pe3yJbTar;

B X0JI¢ OOCYXXJICHHS 3aJlaBaTh BOIPOCHI MO CYIIECTBY OOCYXKIaeMON TEMBI,
npoOJjieMbl, pelIaeMoil 3ajadyu, BBICKA3bIBaTh WJCH, HAIlCJICHHBIE Ha TOUCK
pElIeHUs, COIMOCTaBIIATh CBOM CYXACHUSA C CYXICHUSAMHU APYTUX YYACTHHKOB
nuanora, oOHapy>KMBaTh Pa3jIM4Me€ M CXOJCTBO TMO3UIMNA, B KOPPEKTHOU (opme
bopMyIMpOBaTh Pa3HOTIIACHS, CBOU BO3PAKCHUS;

MPEACTABIIATh PE3YJIbTAThl PEIICHUS 3aJlau, SKCIIEPUMEHTa, UCCIeOBaHMUSI,
MIPOEKTa, CaMOCTOSITEIbHO BBIOMpaTh (opMaT BBICTYIUICHHS C Y4YETOM 3a/1ad
MPE3eHTAIMU U OCOOCHHOCTEN ayIUTOPUHU.

PeryasiTuBHbIE YHHBepcaJbHbIe YueOHbIe NeiCTBUSA



Camoopranusanus:

COCTaBJISATH ILJIaH, aITOPUTM PEIICHUS 3a/1aul, BIOUPATh CIIOCOO pEelIeHUs ¢
y4ETOM UMEIOIINXCS PECYPCOB U COOCTBEHHBIX BO3MOKHOCTEM, apryMEeHTUPOBATh
U KOPPEKTUPOBATh BAPUAHTHI pEeLICHUHN C Y4ETOM HOBOM MH(MOPMAIUH.

CaMOKOHTPOJIb, YMOIMOHAJILHbIN HHTEJJIEKT:

BIAJCTh HABBIKAMH  TIO3HABATEIbHOHW  pediaekcuu KaKk  OCO3HAHUS
COBEpIIAEMbIX JCHCTBUM U MBICTUTEIBHBIX MPOILIECCOB, UX PE3YJbTATOB, BIAJAECTh
croco0aMu CaMOINPOBEPKU, CAMOKOHTPOJISI TpoIlecca U pPe3ysibTara pPelIeHHUs
MaTeMaTUYeCKOM 3a/1au;

MPEABUIETh TPYAHOCTH, KOTOPbIE MOTYT BOSHUKHYTh IIPU PEIICHUU 3a1a4H,
BHOCHUTH KOPPEKTHUBBI B JIEATECIIBHOCTh HA OCHOBE HOBBIX OOCTOATENIBCTB, HaHHBIX,
HalJIEHHBIX OIIHUOOK, BBISIBIEHHBIX TPYJHOCTEH;

OIICHMBATh COOTBETCTBHE PE3yJIbTaTa IEIN U YCIOBUSIM, OOBIACHITH MPUUUHBI
JIOCTHKEHUSI WIIM HEJIOCTHKEHUSI PE3YJIbTaTOB JIEATENbHOCTH, HAXOAUTh OIIUOKY,
JlaBaTh OLICHKY MPUOOPETEHHOMY OIIBITY.

CoBMecTHAsl 1eATEILHOCTD:

MOHMMATh M KMCMOJIb30BaTh MPEUMYIECTBA KOMAHIHOW U WHIUBUIYATHHOU
paboThl TpU pEHIeHUH YYeOHBIX 3a7a4, MNPUHUMATh IeIb COBMECTHOMU
NeSATETbHOCTH, TJIAHUPOBATh OPTAHHU3AIMI0O COBMECTHOW PabOThI, pacmpeneisiTh
BUJIBbI paOOT, I0TOBAPUBATHCS, 00CYKAATh MPOLIECC U pe3yJIbTaT paboThl, 00001IaTh
MHEHMS HECKOJIbKUX JIIOJICH;

y4acTBOBaTh B IPyNmoBbIX (opMax paboThl (0OCyXaeHusi, 0OMEH MHEHUH,
«MO3TOBBIE IITYPMbI» U UHBIE), BBIMIOIHSATH CBOIO YaCTh PAOOTHI U KOOPJUHUPOBATH
CBOM JEUCTBUS C APYTUMH YJIE€HAMH KOMaH/bl, OLICHUBATh KAUECTBO CBOErO BKJIAa
B O0mMH TOPOAYKT MO KpUTEpHUsIM, C(HOPMYIUPOBAHHBIM  y4YaCTHUKAMU
B3aMOJIEUCTBHS.

Conep:kanue yueoHoro kypca <MATEMATHUKA: AJITEBPA U HAYAJIA
MATEMATHYECKOI'O AHAJIN3A, TEOMETPUS» B 10-11 kiaaccos

Ha uzydenue yueOHOro Kypca «AJjredpa u Ha4aJIa MATEMATHYECKOT O
aHaJIM3a» oTBoAUTCA 272 yaca: B 10 kiacce — 136 yacoB (4 yaca B He1eJ110),
B 11 kiacce — 136 yacoB (4 yaca B HeeJI10)

10 KITACC

Yucaa v BLIYUCJICHUSA



Panmonansabie uncna. OOBIKHOBEHHBIC W JECATUYHBIE NPOOHU, MPOIICHTHI,
OCCKOHEUHBIE  TepuoAMYecKue  npodu.  ApudMeTHYecKHe  omeparud  C
palMOHAIbHBIMU YK CIIAMU, TPE0Opa30BaHUs YUCIOBBIX BhIpakeHUl. [I[pumeHenue
IpoOelt U MPOUEHTOB JUIsl PEIICHUs] MPUKIAJAHBIX 3a/lady U3 Pa3IMYHBbIX OTpaciiel
3HAaHUU U pPEaJbHOM KU3HH.

JlelictBuTenpHble 4ucia. PanuoHalnbHBIE W UpPpALMOHAIIBHBIE YHCIIA.
Apudmernueckre omepanud ¢ JeUCTBUTEIbHBIMU dYHuciIamu. [IpubGmmkEHHBIC
BBIYUCJIEHUS, IPABUJIA OKPYIJIEHUS, IPUKUIKA U OLIEHKA PE3YJIbTaTa BBIYUCICHUN.

Crenenb ¢ 1menbiM  nokaszarteneM. CranpaptHas  (Qopma  3ammcu
NeUcTBUTEN HOTO uucna. HMcmonws3oBanue monxonsmied ¢GopMbl  3alucu
JEVUCTBUTENBHBIX YHCEN JI1 PEIICHUS NPAKTUYECKUX 3aJlad U NIPEACTaBICHUS
JTAaHHBIX.

ApudmMernueckuii  KOpeHb  HaTypaJibHOW  cremeHu.  JleWcTBus ¢
apu(pMETUIECKUMU KOPHSIMH HaTypaJIbHON CTEIIECHHU.

CuHyC, KOCMHYC M TaHT€HC YHMCJIOBOTO apryMeHTa. APKCUHYC, AQpKKOCHUHYC,
aApKTaHT€HC YHCJIIOBOTO apryMEHTa.

YpaBHeHMs U HEPABEHCTBA

ToxecTBa U TOXKIECTBEHHbBIE TTPEOOpPa30BaAHUA.

[IpeoOpazoBanue TPUTOHOMETPUUECKHUX BBIPKECHU . OCHOBHBIC
TPUTOHOMETPUUECKUE POPMYIIBI.

YpaBHeHue, kKopeHb ypaBHeHUA. HepaBeHCTBO, pelieHrne HepaBeHCcTBa. MeTon
VHTEPBAJIOB.

Pemenue 1iensix v 1poOHO-PAIIMOHATEHBIX YPAaBHEHUN U HEPABEHCTB.

Pemenre nppanmoHanbHbIX YPABHEHUN U HEPABEHCTB.

Penienre TpUroHOMETPUYECKUX YPAaBHEHUM.

[IpumeHeHne ypaBHEHU U HEPABEHCTB K PEUICHUI0 MATEMATUYECKUX 33/1a4 U
3a/1a4y U3 Pa3IMvHbIX 00J1aCTe HAYKU U PEaIbHON KU3ZHH.

DyHKIUHN U TPAPUKH

Oynkums, crnocodbl 3amgaHus ¢GyHkuuu. [paduk dysknuu. B3aumHo
oOpaTHbIe (PYHKIUH.

OO6usacTb ompeneneHuss 1 MHOKECTBO 3HaueHud ¢yHkumu. Hynmu QyHknum.
[TpomexxyTku 3HAKOTIOCTOSTHCTBA. UETHBIC M HEUETHBIC (DYHKITHH.

Crenennast QyHKIHS ¢ HATypaJIbHBIM U IIEJIBIM ToKa3ateneM. E€ cBoiicTBa u
rpaduk. CoiicTBa U rpauK KOpHs N-Oi CTENEHHU.

Tpuronomerpudeckasi OKPYKHOCTb, OIPEICICHUE TPUTOHOMETPUUECKHUX
(GyHKIIHUNA YUCIIOBOTO apryMEHTA.

Hauana MaTeMaTH4eCcKOro aHajan3a

ITocnenoBaTenbHOCTH, CIIOCOOEI 3aJaHus MOCJIeI0BATEIILHOCTEH.
MOHOTOHHBIE MOCIEA0BATEIBHOCTH.



Apudmernueckas ¥ TeOMETPUIECKasl MMPOrpeccui. beckoHeuHo yObIBaromas
reomerpuyeckas nporpeccusi. CyMma 0€CKOHEYHO YOBIBAIOIIEH TreOMETPUUYECKOM
nporpeccur. dopMyna CIOXKHBIX NPOLEHTOB. Vcmonb3oBaHue mporpeccuu st
pELIEHHUS pEeAJIbHBIX 33/1a4 MTPUKIIATHOTO XapaKTepa.

MHo:xecTBa M JIOTHKA

MHoXxecTBO, omnepauuu Haj MHOxkecTBamu. Jluarpammel Dilnepa—BenHa.
[IpuMeHeHUE TEOPETUKO-MHOKECTBEHHOIO ammnapara il ONUCAHUS PealbHbIX
MPOLIECCOB U SIBJICHUM, IPU PEUICHUU 3a]1a4 U3 APYTUX yU4EOHBIX MTPEAMETOB.

Onpenenenue, Teopema, CIEICTBUE, JOKA3ATEIbCTBO.

11 KVIACC

Yuciia ¥ BIYHCICHUSA

HarypanbHbie 1 niensie yncina. [Ipu3Haku 1ea1MMoCcTy LEelbIX YHCEIL.

CreneHb ¢ pallMOHAIBHBIM TOKa3aTesaeM. CBOMCTBA CTEIICHM.

Jlorapudm yucna. JleciTHuHbIE U HATYypaJIbHBIE JIOTAPU(PMBI.

YpaBHeHHS U HEPABEHCTBA

[TpeoOpa3oBaHue BbIpaXEeHHM, COIEpPIKALUX JOrapru(pMBbI.

[TpeoOpa3oBaHre BBIpRXKEHUN, COAEpXKAIIMX CTENEHH C palUOHaJIbHBIM
MTOKA3aTEIIEM.

[IpuMepbl TPUTOHOMETPUYECKUX HEPABEHCTB.

Iloka3arenbHbIE YPABHEHHS U HEPABEHCTBA.

Jlorapudmuueckre ypaBHEHUSI U1 HEPABEHCTBA.

CucTteMbl TMHEHHBIX ypaBHEHHI. PellleHne MPUKIaIHbIX 33/1a4 C TOMOIIbIO
CUCTEMBI JIMHEWHBIX YPAaBHEHUN.

CHCTEMBI M COBOKYITHOCTH PallMOHAJIBHBIX YPABHEHUN U HEPABEHCTB.

[IpuMeHeHne ypaBHEHNN, CUCTEM U HEPABEHCTB K PELICHUIO MATEMAaTHYECKUX
3a/1a4 v 3a7]a4 U3 pa3InuHbIX 00J1acTel HAYKW U PEAIbHON KU3HHU.

DyHKIUHN U TPAPUKHU

Oyuknus. [lepuoanueckue pynkumu. [IpoMexxyTku MOHOTOHHOCTH (DYHKIUH.
MakcumMyMbl ¥ MUHUMYMBI (yHkiuu. HauOosblliee ¥ HavMeHblliee 3HAaYCHUE
GyHKIIMM Ha TIPOMEKYTKE.

Tpuronomerpruueckne PyHKITUU, IX CBOWCTBA U TPAPUKHU.

[TokazatenbHas u Jjorapudpmuueckas GQyHKIMU, UX CBOWCTBA U rpaduKH.

Hcnonb3zoBanue rpa@ukoB PyHKIUN JUIsl pelICHUs YPaBHEHUW U JIMHEWHBIX
CUCTEM.

Hcnonp3oBanue rpadukoB (yHKUMH A7 HCCIAENOBAHUS TPOIECCOB U
3aBHCHUMOCTEH, KOTOpPbhIE€ BO3HUKAIOT MPH PEIICHWU 3a7ad U3 JAPYTUX y4eOHBIX
IIPEAMETOB U PEANbHOU KU3HMU.



Havana MmaTeMaTH4eCKOro aHaJIu3a

HenpepriBable GyHKIMH. MeTOT HHTEPBAJIOB JIsl pEIICHNUS HEPABCHCTB.

[TpousBognass  ¢yHkuuu. ['eomeTpudyeckuii W (QU3HYECKHH  CMBICH
MIPOU3BOJHOM.

[IpousBoaHble  dJMeMEHTAapHBIX  QyHKIUN.  DopMyibl  HAXOXKICHHS
MIPOM3BOJHON CyMMBI, POU3BEACHHS U YACTHOTO (DYHKITHIA.

[TpumeHeHre MPOM3BOIHON K MCCIEAOBAHUIO (PYHKIIMI HA MOHOTOHHOCTH U
skcTpeMyMmbl. Haxoxxaenue HanOobIero 1 HauMEHbIIEro 3HayeHus: QyHKIMU Ha
OTpE3KE.

IIppuMeHeHne NPOU3BOAHOM JUIA HAXOXKICHUSA HAWIY4dIlEero peELIeHUs B
NPUKIAIHBIX 3aJa4yaxX, I ONPENENICHHs CKOPOCTH IpoLecca, 3aAaHHOTO
(bopmyoii unu rpaduKoMm.

[TepBooOpazHas. Tabnuiia nepBooOpa3HbIX.

Wurerpan, ero reoMeTpuyeckuidi W (usumyeckuil cmbici. Beruucienue
uHTerpaina no gpopmyne Herorona—IJleiiOnuna.

INPEAMETHBIE PE3YJ/IBTATDBI

OcBoeHne yueOHOro Kypca «Anrebpa ¥ Hayana MaTEeMaTHUYECKOTO aHAIIA3ay
Ha YPOBHE CPEIHET0o 00IIero oOpa3oBaHUs JOJKHO OOECIEYUBATH JOCTHKEHUE
CJIEIYIONTUX MPEIMETHBIX 00pa30BaTEIbHBIX PE3yIbTaTOB:

10 KJIACC

Yucaa v BIYMCICHUSA

OnepupoBaTh TMOHATUSIMH: PAIlMOHATLHOE W JEHCTBUTEIHHOE YHCIIO,
OOBIKHOBEHHAS U JIECATUYHAS APOOH, MPOIICHTHI.

BeImontHSATE  apudMETHYECKHe ~ ONepalid ¢ paldOHAIBHBIMH |
JEHCTBUTEILHBIMHU YHCIIAMH.

BBITTONTHATE IPUOMMKEHHBIC BBIYUCICHUS, UCIIONB3YS MPaBHUiia OKPYTIICHUS,
JieaTh MPUKUAKY U OIIEHKY Pe3yJIbTaTa BHIYMCIICHHM.

OnepupoBaTh TMOHSATUSMU: CTEMEHb C IIEJIBIM TOKAa3aTesieM; CTaHJIapTHAs
dbopma 3amMcH JICHCTBUTEIBHOTO YHCIA, KOPEHb HATYpPaJbHOW CTCIICHH,
UCITOJIB30BATh MOAXOAAIIYI0 (hOPMY 3aITMCH IEHCTBUTEIIBHBIX YHCEIT I PEIICHUS
MPAKTUYECKUX 3a]1a4 U MPECTaBICHUS JaHHBIX.

OnepupoBaTh MOHATUSIMH: CHHYC, KOCHHYC W TaHTE€HC MPOU3BOJIBHOTO YTJIA;
WCITOJIB30BATh 3aMMKCh MPOU3BOJIBLHOTO yTiia Yepe3 0OpaTHbIE TPUTOHOMETPHUIECKUE
byHKIUN.



YpaBHeHMS U HEpaBeHCTBA

OnepupoBaTth NOHATHSAMHU: TOXKIECTBO, YpPAaBHEHUE, HEPABEHCTBO; IIEJIOE,
pauMoOHAIIbHOE, UPPAMOHAIIBHOE YPAaBHEHHUE, HEPABEHCTBO; TPUTOHOMETPUUYECKOE
YpaBHEHHUE;

BoimonHaTe npeoOpa3oBaHMsl TPUTOHOMETPUUYECKUX BBIPAKEHUM W pemiaTh
TPUTOHOMETPUYECKUE YPABHEHHUS.

BoInonHATh MpeoOpa3oBaHUs LENbIX, PALUOHAIBHBIX W HPPALMOHAIBHBIX
BBIPKEHHUI U PEIIaTh OCHOBHBIE THUIIBI LIEJIBIX, PALIMOHAIBHBIX U UPPALMOHAIBHBIX
YpaBHEHUI U HEPABEHCTB.

[IpuMeHsATh ypaBHEHUS U HEPABEHCTBA JUJI PELICHUS MATEMAaTUYECKUX 3a1a4
W 3a]1a4 U3 PA3JIMYHbIX 00JacTeil HAYKH U PealbHOU KU3HH.

MopnenupoBaTh peajlbHbIE CUTyalldd Ha S3bIKE anreOpbl, COCTaBIATh
BBIDAKECHMSI, YPAaBHEHMS, HEPAaBEHCTBA IO YCIOBHUIO 3a/Jadd, HCCIECA0BATh
IOCTPOEHHBIE MOJIEIIU C UCIIOJIb30BAHUEM amapara ajireophl.

@OyHkuuu U rpadpuku

OnepupoBarh MOHATUAMH: (PYHKIHUSA, CIIOCOOBI 3a7aHusl (PYHKIMH, 00IACTh
ONpEENCHUs] U MHOXKECTBO 3HA4YeHM (PyHKIUU, Tpaduk (YyHKUHUH, B3aUMHO
oOpaTHbIe (PYHKITUH.

OmnepupoBaTh NOHATUAMU: YETHOCTh U HEUETHOCTH (PYHKLIMHU, HYIH QYHKIUH,
IPOMEKYTKH 3HAKONIOCTOSIHCTBA.

Hcnonb3oBath rpaduky GyHKIMMA 7151 pelieHUs] ypaBHEHUH.

Crtpouth M uuTaTh TpaduKu JTUHEHHON (PYHKIIMHU, KBAIPATHUYHON (PYHKIUH,
CTETEHHOMN (PYHKIIMHU C IIEJIbIM ITOKa3aTeeM.

Hcnons3oBate rpaduku (QyHKUMA JUIS HKCCIENOBAaHUS IPOLECCOB U
3aBUCUMOCTEN MpHU PEIICHUH 3aJay U3 APYrHuX y4EeOHBIX MPEIMETOB U PEaIbHON
YKU3HH; BbIpaxaTh (OpMyIaMu 3aBUCUMOCTH MEX]ly BEJIMUUHAMH.

Havana mareMaTH4eCKOr0 aHAJIN3a

OmnepupoBaTh NOHATHUAMU: TOCIEAOBATEIbHOCTh, apUPMETHUECKas U
reoMeTpUYECKas MPOrpeccuu.

OnepupoBaTth MOHATUAMH: OECKOHEUHO YOBIBalollas Te€OMEeTpUYEeCcKast
nporpeccusi, cyMMa 0€CKOHEYHO yOBIBAIOUIEH r€OMETPUUECKON MPOTPECCUH.

3amaBaTh NOCIEA0BATEIBLHOCTH PA3IMYHBIMU CIIOCOOAMHU.

Hcnonb30BaTh CBOMCTBA IMOCIEIOBATEIBHOCTEN U MIPOTPECCUN IS PEIIEHUS
peanbHBIX 33]1a4 MPUKIIATHOTO XapaKTepa.

MHo:xecTBa M JIOTHMKA

OnepupoBath MOHATUSMU: MHOXKECTBO, OIEpALlMU HaJlI MHOXKECTBAMH.

Hcnonb30BaTh TEOPETUKO-MHOKECTBEHHBIN annapar JAJis ONMCaHUs pealbHbIX
IIPOLIECCOB U SIBJICHUH, MIPH PEIICHUH 33]a4 U3 IPYTHX yYEOHBIX MMPEIMETOB.



OHepI/IPOBaTb IIOHATHUAMM.: OIIpCACIICHHC, TCOpEMA, CJIICICTBUC,
J0Ka3aTcJIbCTBO.

11 KIIACC

Yucia ¥ BbIYMCICHUS

OnepupoBaTh MOHATUAMH: HATypalbHOE, LEJIOE€ YHCIIO; HCIOJIb30BaTh
MPU3HAKU JIEJIUMOCTH LIEBIX YUCEI, PA3JI0OKEHUE YMCIIA HAa MPOCThIE MHOKUTEIN
JUISL PEIICHUS 3a/1a4.

OnepupoBaTh MOHATUEM: CTEIIEHD C PALIMOHAIBHBIM IIOKA3aTEIIEM.

OnepupoBaTh MOHATUSAMU: JOrapu(p™M YHCIA, ECATUYHBIE U HATypajbHbIE
Jorapu(Msl.

YpaBHeHMs U HEPABEHCTBA

[IpumeHsaTh cBoOMcTBa CTemeHM i NpeoOpa3oBaHUs  BbIPAKECHUM;
ONEPUPOBATh MOHATUSAMM: IMOKA3aTEIbHOE YPABHEHUWE W HEPABEHCTBO; pPEIIATh
OCHOBHBIE THIIbI IOKA3aTENbHBIX YPABHEHUN U HEPABEHCTB.

BoInonHAT,  mpeoOpa3oBaHUsl  BBIPAKEHUN, COAEpXKAIIMX JOrapu@msl;
ONEPUPOBATH MOHATUAMU: JIOTAPUPMHUUECKOE YpaBHEHUE M HEPABEHCTBO; pELIATh
OCHOBHBIE TUIIBI JJOTrapu(PMUYECKUX YPAaBHEHUI U HEPABEHCTB.

HaxoauTe pemenus mpocTeENINX TPUTOHOMETPUIECKUX HEPABEHCTB.

OnepupoBaTh NOHATUAMH: CUCTEMA JIMHEMHBIX YpPaBHEHHW U €€ PELICHUE;
UCIIOJIb30BaTh CUCTEMY JIMHEWHBIX YPABHEHUN [l PELICHUS IPAKTUYECKUX 3a1a4.

Haxoaute peuieHuss npoCTEUIINX CUCTEM U COBOKYIHOCTEH PAlMOHAIBHBIX
YPaBHEHUM U HEPABEHCTB.

MopnenupoBaTh peajibHbIE CHUTYyallMM Ha S3bIKE aireOpbl, COCTABIATH
BBIPDAXKEHUs, YPaBHECHMS, HEPABEHCTBA M CHUCTEMBbl II0 YCIOBHIO 33J1a4H,
UCCJIEIOBATh MOCTPOSHHBIE MOJIENIN C UCTIOIb30BAaHUEM allapara ajareopsl.

DyHKIUHN U TPAPUKH

OnepupoBaTth MOHATUAMM: TNepuoAndeckass  (QYyHKUMS, MPOMEXYTKH
MOHOTOHHOCTH (YHKIIMM, TOYKM OJKCTpeMyma (yHKIMU, HauOosblliee U
HauMeEHblllee 3HayeHuss (QYHKUUM Ha MPOMEXKYTKE; MCHOIb30BaTh MX A
UCCIeN0BaHus (PYHKITUH, 3aJaHHON rpaduKoM.

OmnepupoBaTh MOHATHAMH: TpapUKHd MOKa3aTEIbHOM, JIOTapUPMUUECKOH U
TPUTOHOMETPUUECKUX (QYHKUUN; N300paxaTh UX HAa KOOPAMHATHOW MIIOCKOCTH U
WCIIOJIb30BaTh ISl PELICHUS] YPABHEHU U HEPABEHCTB.

N300pakath Ha KOOPAUHATHOM TUIOCKOCTH TpaUKK JIMHEHHBIX YPaBHEHUN U
MCIIOJIb30BaTh UX I PELIECHUs] CUCTEMBI JIMHENHBIX YPABHEHUMU.

Hcnonp3oBath rpaduku (QyHKUMA IS HCCIENOBAaHUS MPOLECCOB U
3aBUCUMOCTEN U3 APYTUX YUEOHBIX JUCIUIUIMH.



Hayaja MaTeMaTH4eCKOro aHajIn3a

OmnepupoBaTh MOHATUSAMU: HEMpepbIBHAs (YHKIUS; MPOU3BOIHAS (DYHKIUU;
UCIIOJIb30BaTh TEOMETPUUYECKUN U (PU3UUECKUI CMBICI MPOU3BOIHOM TSl PEeIICHUS
3a1ay.

HaxoauTs npon3BoAHbBIE 2JIEMEHTAPHBIX (PYHKIMHA, BBIYUCIISATH IPOU3BOHBIE
CYMMBI, TPOU3BEIAEHUS, YACTHOTO (PYHKIIUI.

Hcnonp30BaTh MPOM3BOIHYIO JIJISl UCCIEN0BaHUS (GYHKIIMH HA MOHOTOHHOCTD
U SKCTPEMYMBI, IPUMEHSATh PE3YJIbTaThl UCCIEIOBAHUS K IOCTPOEHUIO TPaUKOB.

Hcronb30BaTh MPOU3BOAHYIO Ul HAXOXKICHHUS HAWIYyYIIErO PpELICHUs B
IIPUKIIAIHBIX, B TOM YKCJIE COLUAIBHO-DKOHOMUYECKHX, 3a1a4ax.

OnepupoBaTh MOHATUSMHU: [E€pBOOOpa3HAasT W HHTErpall; MOHUMATH
F€OMETPUYECKUIA U (PU3NYECKUN CMBICI UHTErpaia.

Haxoauts nepBooOpa3Hble 3JIeMEHTapHbBIX (YHKIIUI; BBIYUCISATH HHTErpa IO
dbopmyne Herorona—JletiOHuiia.

Pemare mpukiiagHele 3a7a4d, B TOM YHUCIE COLUAIBHO-KOHOMHYECKOIO M
(bu3MYECcKOro xapakrepa, CpeJICTBAMH MAaTEMATHYECKOTO aHAJIN3A.



TemaTn4yeckoe INIAHUPOBAHMUE C YKAa3aHUEM KOJUIECTBA YaCOB,

OTBOJAMMBbLIX HA OCBOCHMC Ka)l(IlOﬁ TEMBbI

10 KUITACC «Anre0pa u HaYaJia MATEMATH4€CKOT0 AHAJIN32)
(2 yaca B HefeJ110, Bcero 68 yacon)

KosnyecTBo 4acoB JJIeKTPOHHbBIE
Ne HauMeHoBaHMe pa3/ie/ioB U TEM (undposbie)
KoHTpoabHbI
n/n NMporpamMMmblI Bcero oOpa3oBaTe/ibHbIE
e padoThlI
pecypchl
MHoK€ecTBa palMOHAIBHBIX U
1 JICHCTBUTEIbHBIX YHCEIL. 14 1 https://resh.edu.ru/
PanmonanbHbie ypaBHEHHS U https://www.yaklass.ru/
HEpaBEHCTBA
2 [Tocie10BaTEILHOCTH M TPOTPECCHH 5 ttps://resh. edu.
8 POTp https://www.yaklass.ru/
3 Oyukun u rpadpukn. CTeneHs ¢ 5 https://resh.edu.ru/
IeJTBIM TTOKa3aTeIeM https://www.yaklass.ru/
A ?F;H(SMGT;II%C;HPZKZEGHB :_Oﬁ 18 . https://resh.edu.ru/
TETICHHU. MOHAJIbHBI
bpatt https://www.yaklass.ru/
ypaBHCHUS U HEPABCHCTBA
5 DopMyITBl TPUTOHOMETPUHU. 29 1 https://resh.edu.ru/

TpuroHoMeTpuueCcKre ypaBHEHUS

https://www.yaklass.ru/
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[ToBTOpenue, 06061IeHNE,
CHCTEMAaTHU3aIHs 3HAHUN

https://resh.edu.ru/

https://www.yaklass.ru/

OBIIEE KOJIMYECTBO YACOB
[10 [TIPOI'PAMME

68

https://resh.edu.ru/

https://www.yaklass.ru/
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11 KJTACC «Aaredopa u Hayajia MaTeMAaTHYECKOT0 AHAIN32)»
(3 yaca B Hene1o, Beero 102 yaca)

KosuyecTrBo 4acoB DJIeKTPOHHBbIE
Ne HauMeHoBaHMe pa3/ie/ioB U TEM (undgposbie)
KoHTpoJibHBI
n/n NMPorpaMMblI Bcero o0pa3oBaTesibHbIE
e padoThI
pecypchbl
JI :
L | Norapubmanecss ypaamonsa 12 s resh.edcu
P P https://www.yaklass.ru/
HEpPaBEHCTBA
Crenens ¢ paluOHAIBHBIM
5 nokazarenem. [TokazarenpHast 12 1 https://resh.edu.ru/
¢ynknus. [lokazarenbHbIC ypaBHEHUS https://www.yaklass.ru/
Y HEPaBEHCTBA
3 Tp;(;OHOM;TpH:eZKT (byH;HHIZ s 9 1 https://resh.edu.ru/
rpaduku. TpuroHoMeTpuIECKU
P P P https://www.yaklass.ru/
HEpPaBEHCTBA
4 [TpousBonHas. [IpumeHnenue 24 1 https://resh.edu.ru/
POU3BOTHOM https://www.yaklass.ru/
https://resh.edu.ru/
3) NHTterpan u ero npuMeHeHus 9

https://www.yaklass.ru/
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6 CucreMsl ypaBHEHHIA 12 1 https:/Iresh.edu.ru/
https://www.yaklass.ru/
7 HarypanbHble 1 Heble yncia 6 https://resh.edu.ru/
https://www.yaklass.ru/
[ToBTOpEeHUE, 0000IIEHNE, https://resh.edu.ru/
8 . 18 2
CHCTEMaTH3aIs 3HAHUI https://www.yaklass.ru/
OBIIEE KOJIMYECTBO YACOB I1O 102 5
ITPOI'PAMME

COAEPKAHUE YYEBHOI'O KYPCA «I'EOMETPUS» (110 I'OJAM OBYUYEHMUA)

10 KUIACC

IIpsiMbIe ¥ MUIOCKOCTH B IPOCTPAHCTBE

OcHOBHBIE TIOHATHS CTepeoMeTpuu. Touka, mpsmMas, MIOCKOCTh, MPOCTpaHCTBO. [loHsTHE 00 akcMOMaTHYECKOM
MMOCTPOCHUH CTEPEOMETPUU: AKCUOMBI CTEPEOMETPHUM U CIAEACTBUS U3 HUX.

B3auMHoOe pacrnonoxkeHne NpsMbIX B MPOCTPAHCTBE: MEPECEKAIOIINECS, MapaUICIbHbIC U CKPEIIUBAIOIIUECS TIPSMBIE.
[TapauiennbHOCTh NPSAMBIX M IUIOCKOCTEW B MPOCTPAHCTBE: MApPAIUICIbHBIE MPSAMBIE B MPOCTPAHCTBE; MAPAILICIBHOCTD TPEX
NPAMBIX; MAPAJUICTBHOCTh MPSIMOM M IUIOCKOCTH. YTIJbl C COHANpPaBJICHHBIMUA CTOPOHAMHU; YIrOJl MEXAY IPSMBbIMU B
npoctpancTie. [lapamnenbHOCTh IIOCKOCTEN: apalIeNIbHbIE INIOCKOCTH; CBOMCTBA MapaJUICNIbHBIX INTOCKOCTEN. [IpocTenmme
MIPOCTPAHCTBEHHbIE (PUTYPHI HA IJIOCKOCTH: TETPAdp, KyO, mapasiesienuIe l; MOCTPOEHNUE CEYSHUIA.

[TepneHAUKYISAPHOCTD MPSIMOM U TUIOCKOCTHU: MEPIEHIUKYIJISIPHBIE TIPSAMBIE B MMPOCTPAHCTBE, MPSIMBIE MAPATIICTBHBIE U
MEPIEHAUKYISIPHBIE K IUIOCKOCTH, MPU3HAK MEPHEHAUKYJISPHOCTH MNOPSIMOM H  IUIOCKOCTH, TEOpemMa O NpsSMOU


https://resh.edu.ru/
https://www.yaklass.ru/
https://resh.edu.ru/
https://www.yaklass.ru/
https://resh.edu.ru/
https://www.yaklass.ru/

NEPIEHAUKYJIIPHOMN IUIOCKOCTU. YTJbl B IPOCTPAHCTBE: YIOJl MEXIY HNPSAMOU U INIOCKOCTBIO; ABYIPAHHBIN YTOJI, JIMHECUHBIN
yTOJl IBYrpaHHoro yria. [lepneHaukynsp M HakJIOHHBIE: PACCTOSHUE OT TOYKH A0 IUIOCKOCTH, PACCTOSIHHUE OT IPSAMOU J10
IUIOCKOCTH, TpOeKius (UTrypbl Ha TIOCKOCTh. [lepHeHIuKyISIpHOCTh MIOCKOCTEH: MPU3HAK MEPHEHIUKYISIPHOCTH ABYX
IJI0CKOCTEN. TeopemMa 0 TpEX NEPIEHAUKYIIAPAX.

MHororpaHHuK#u

[ToHsiTHE MHOTOIpaHHKMKA, OCHOBHBIE 3JIEMEHTHI MHOIOTPAHHUKA, BBIITYKJIBIE U HEBBIIYKJIbIE MHOIOTPAHHUKU; pa3BEPTKA
MHororpanauka. [Ipusma: N-yrosibHast npr3Ma; rpaHd U OCHOBAHUSI TPU3MBI; IPSIMasi ¥ HAKJIIOHHAS IPU3MbI; OOKOBAs U MOJIHAs
ITIOBEPXHOCTh Mpu3Mel. l[lapamtenenunen, npsMOyroyibHbIM NapaJuleIeNuIe] W ero cBoucrBa. I[lmpammpma: N-yronpHas
nupamuia, FpaHd 1 OCHOBAHHE MUPAMUIbI; OOKOBas U MOJTHAS TOBEPXHOCTH MUPAMMU/IbI; MPABUIIbHAS M yCEUEHHAS TUPAMUIA.
DJeMEeHThI TPU3MbI U TupaMuibl. [[paBuiIbHbIE MHOTOTPAaHHUKH: TOHSATHE TPABUIILHOTO MHOTOTPAHHUKA; IPABUJIbHAS TPU3Ma
Y TIpaBWJIbHAS MUPAMHUJIA; TPaBUIIbHAS TPEYTOJIbHAS NUpaMUAa U MPaBUIbHBINA TeTpasip; KyO. [IpeacTaBienue o npaBUIbHBIX
MHOTOTPAaHHHMKAX: OKTA3IP, AOJAEKa’Ap U UKocaraAp. CedeHus MpU3Mbl U MUPAMUBL.

CummMmeTpuss B MPOCTPAHCTBE: CUMMETPHUS OTHOCUTEIBHO TOYKH, NPAMOM, IUIOCKOCTH. ODJIEMEHTBI CUMMETPHHU B
MUPAMUIAX, NapajuIeIenUNeaax, MIPaBUIbHbBIX MHOTOTPAHHUKAX.

Brluucienue 31eMEHTOB MHOTOTPAaHHHMKOB: pEOpa, auaroHanu, yribel. [lnomans OOKOBOMW MOBEPXHOCTH M TOJHOM
MOBEPXHOCTHU NPSIMOM MPHU3MBI, TUIOLIa1b OCHOBAaHUM, TeopeMa 0 OOKOBOM MOBEPXHOCTH MpAMOM pu3Msbl. [lnomans 60koBoi
MOBEPXHOCTU M MOBEPXHOCTH MPABUIBHON MHUpPaMUJbI, TEOPEMA O IUIONIaAM yceu€HHOM mupamujbl. [loHsTHE 00 00BEME.
OO0BEM UpaMuIbl, TPU3MBIL.

[Tono6uble Tena B mpocTpaHcTBe. COOTHOLIECHUS MEXKTY IIOLIAASIMU TOBEPXHOCTEN, 00BEMaMU MOAOOHBIX TEJ.

11 KUIIACC

Tesa Bpamenus
[unuaapuyueckas MOBEPXHOCTh, 00pa3yoIINe MUIMHAPUYECKON MOBEPXHOCTU, OCh IIIMHIPUYECKON MOBEPXHOCTH.
Hunuuap: ocHOBaHUS M OOKOBAsi IOBEPXHOCTh, 00pa3yrolias U 0Ch; IJIOIIAlb OOKOBOU U MOJTHOW MOBEPXHOCTH.



Konunueckast moBepxHOCTb, 00pa3yrolire KOHUMYECKOW MOBEPXHOCTH, OCh M BEPIIMHA KOHUYECKOW MoBepXxHOCcTU. KoHyc:
OCHOBaHWE U BepIInHa, 00pa3yromas U 0Ch; IUIONIa b OOKOBOM U MOJHON MOBEPXHOCTU. Y CEUEHHBIN KOHYC: 00pa3yromme u
BBICOTA; OCHOBAHUS 1 OOKOBAsi TOBEPXHOCTD.

Cdepa u map: ueHtp, paauyc, AuameTp; IIola b MoOBepXHOCTU cdephl. B3auMHoe pacnonoxenue chepbl U IIOCKOCTH;
KacaTelibHas IJIOCKOCTh K cdepe; TUonaab cQepsl.

N306paxxeHue Tea BpalleHus Ha II0CKOCTH. Pa3BépTka numuHapa 1 KoHyca.

KoMmOunHanuu Ten BpalleHHs U MHOTOTPAHHUKOB. MHOTOIpaHHMK, ONUCAHHBIM OKo0JIO cephl; cepa, BOUcaHHAs B
MHOTOTPAHHMK, WJIHA TEJIO BPAILECHUS.

[Tonstue 06 06bEMe. OcHOBHBIE CBOMCTBA 00BbEMOB Ten. Teopema 06 00BEME MPAMOYTOJBHOTO Napajulejenunena u
cienctBus u3 He€. O0BEM LUIuHApa, KoHyca. O0BEM 1apa u miomaib chepsl.

[TogoOHebIe Tena B mpocTpaHcTBe. COOTHOLIEHUS MEKY IJIOIIAAIMU MOBEPXHOCTEN, 00bEMaMHU MOAOOHBIX TEN.

Ceuennsa nwimMHApa (MapauieTbHO W NEPHEHAUKYJSPHO OCH), CE€YEHHs KOHyca (mapajUielbHOE OCHOBAaHUIO H
MPOXOJSIIIEe YEPE3 BEPIINHY), CEUCHHUS 1apa.

BekTopbl M KOOPAMHATHI B IPOCTPAHCTBE

Bekrop Ha muockoctM M B mnpocTpaHcTBe. CIOKEHHE M BBIYMTAHUE BEKTOPOB. YMHOKEHHME BEKTOpa Ha YHCIIO.
Paznoxxenue BekTopa 1o TpéM HEKOMIUIAHAPHBIM BekTopam. IlpaBuno mapamnenenumnena. Pemenue 3anay, CBS3aHHBIX C
IIPUMEHEHUEM TIPABUII IEUCTBUIN ¢ BEKTOpaMH. [IpsimoyronbpHas cuctema KOOpAUHAT B IpocTpaHcTBe. KoopanHaThl BEKTOpA.
[Ipocreiimue 3aaun B KOOpAWHATAX. YTOJ MEXAy BeKTopamu. CKalsIpHOE MPOU3BEACHUE BEKTOPOB. BbIUKCIIEHUE YIIJIOB
MEXIy MPSMBIMU U TUIOCKOCTAMH. KOOpIMHATHO-BEKTOPHBIN METO/ PU PELIEHUH N€OMETPUUYECKUX 3a/1a4.

I[lnanupyemble npeaMeTHbIE Pe3yJIbTATHI 0CBOEHHUSI MIPOrPaMMbl HA YPOBHE CpPeHEro o0mero oopazoBaHus (1Mo roaam
00y4eHun)

OcBoenue yueOHOTo Kypcea «I'eoMeTpus» Ha YPOBHE CpeHETO 00111ero 00pa3oBaHus TOHKHO 00€CTIeUnBaTh TOCTHKCHHE
CIIEIYIONTUX TPEIMETHBIX 00pa30BaTEIIbHBIX PE3YIbTaTOB:

10 KUIACC



OnepupoBaTh MOHATUAMHU: TOUKA, IPSIMAst, INIOCKOCTb.

[IpuMeHATh aKCMOMBI CTEPEOMETPHUU U CIEJICTBHS U3 HUX MPU PEIICHUH T€OMETPUYECKHX 3a/1a4.

OnepupoBarh NOHATUAMM: APAJUIEIBHOCTD U NEPIEHAUKYIIIPHOCTD MPSAMBIX U INIOCKOCTEN.

KrnaccugunupoBaTe B3aMMHOE paciolOKEHUE NMPSMBIX U IUIOCKOCTEN B IPOCTPAHCTBE.

OnepupoBaTh MOHATUSIMU: JBYTPaHHBIA YIroJj, IPaHU ABYTPAaHHOIO YIJa, peOpO IBYI'PAHHOTO yTIja; JUHEHHBIA Yros
IABYTPAHHOTIO YIUIA; FPpagyCHas Mepa JIBYTPaHHOIO yria.

OnepupoBarh MOHATUAMH: MHOTOTPAHHUK, BBINYKJBIM M HEBBIMYKJbII MHOTOTPAHHUK, 3JEMEHThl MHOTOTPaHHUKA,
IIPaBUJIbHBIM MHOIOTPaHHUK.

PacnioznaBaTh OCHOBHBIE BU/Ibl MHOTOI'PAaHHUKOB (MMpaMUIa; IpU3Ma, NpSMOYTOJIbHbINA Napajuienenunes, Kyo).

Knaccuduumpoarb MHOTOTpaHHUKH, BbIOMpas OCHOBaHMS I Kiaccu(uKauuy (BBIMYKJIBIE M  HEBBITYKJIIbIE
MHOT'OTPAHHUKH; TPaBUIbHbIE MHOTOTPAHHUKH; MPSMBIE U HAKJIOHHBIE TPU3MBI, TAPAJUICICIUIIEbI).

OnepupoBaTh MOHATUAMHU: CEKYIAsl INIOCKOCTh, CEYEHHE MHOTOTPaHHUKOB.

OOBACHATH MPUHIIMIIBI TOCTPOEHUS CEUEHUH, UCII0NIb3Ysl METOJT CIIEIOB.

CrtpouTts ceuyeHrss MHOIOIPAHHUKOB METOJIOM CJIEIOB, BBIITOJIHATH (BBIHOCHBIE) IIJIOCKUE YEPTEKHU U3 PUCYHKOB ITPOCTHIX
00BEMHBIX QUTYp: BUJ CBEPXY, COOKY, CHU3Y.

PemaTe 3amaunm Ha HaxOXKJIEHUE TE€OMETPUYECKMX BEJIMYMH MO 00pa3laM WM alropurMam, MPUMEHSsS HU3BECTHBIE
AHAJIMTHUYECKUE METOJbI NPU PELICHUH CTaHJAPTHBIX MATEMAaTUYECKMX 337a4 Ha BBIYMCIICHHE PACCTOSIHUI MEXIY IBYMsI
TOYKaMH, OT TOYKH J0 MPSAMOi, OT TOYKH JI0 INIOCKOCTH, MEXAY CKPEIIUBAIOIIMMHUCS IPSIMBIMH.

Pemarp 3amaun Ha HaXOXKJEHUE T€OMETPUUECKHMX BEJIWYUH MO 00pasliaM WIM aJropuTMaMm, MPUMEHsSI U3BECTHbHIC
aHATUTUYECKHME METOJbl TpPHU PEUNIeHUH CTaHAAPTHBIX MAaTeMAaTHMYEeCKUMX 3a7ad Ha BBIYUCICHHE YIJIOB MEXIY
CKPEUIMBAIOIIUMHUCS MPSAMBIMU, MEXAY MPSMOU U MIIOCKOCTHIO, MEXKY IJIOCKOCTSIMU, IBYTPAHHBIX YTJIOB.

Boruncnsate 00BEMBI U TUIOIMIAM TOBEPXHOCTEH MHOTOIPAaHHUKOB (MpU3Ma, MUpaMHlia) ¢ MpUMEHEHHEeM (popmyd;
BBIUUCIISITH COOTHOIICHHS MEXKAY IUIOMIAIIMU MTOBEPXHOCTEH, 00bEMaMHU MOTI0OHBIX MHOTOIPAaHHUKOB.

OnepupoBaTh NOHATUSMU: CUMMETPHS B IPOCTPAHCTBE; LIEHTP, OCh U MJIOCKOCTh CUMMETPHUU; LIEHTP, OCh U IJIOCKOCTh
CUMMETPUU QUTYPBI.



N3Bnekats, mpeoOpa3oBbIBaTh U MHTEPHPETUPOBATH MH(OOPMAIIUIO O MPOCTPAHCTBEHHBIX N€OMETPUYECKUX (UTypax,
MIPE/ICTABICHHYIO HA YEPTEXKAX U PHUCYHKAX.

[IpumensTh reomeTpuueckue (HakThl AN PEHICHUs CTEPEOMETPHUECKUX 3aad, MPEAroaraiomux HECKOJIbKO IIaroB
pElIeHUs, €ClId YCIIOBUS PUMEHEHUs 3a1aHbl B ABHOU (popme.

[IpuMeHATH mMpoCTeillIne MPOrpaMMHBIE CPEACTBA U AJIEKTPOHHO-KOMMYHUKAIIMOHHBIE CHUCTEMbl TIPU PELICHUHU
CTEPEOMETPUYECKUX 3a/1a4.

[IpuBoAUTH MpPUMEPH MATEMATHYECKUX 3aKOHOMEPHOCTEH B MPUPOJE W KU3HHU, PACIO3HABATH MPOSBICHHUE 3aKOHOB
Tr€OMETPUHU B UCKYCCTBE.

[IpuMeHsTh NOTyUYEHHbIE 3HAHUA HA MPAKTUKE: aHAJIM3UPOBATh pealbHbIE CUTYallUU U IPUMEHITh U3yUEHHBIEC IOHATHUS
B I[IPOLIECCE TIOUCKA PEIICHUs] MATEMAaTHYECKU CPOPMYIUPOBAHHOMN MPOOIEMBI, MOJIEIUPOBATh peaIbHbIE CUTYALlU Ha SI3bIKE
r€OMETPHUH, UCCIIEI0BATh MOCTPOECHHBIE MOJIENU C UCIIOJIb30BAHUEM F€OMETPUUYECKUX NOHITHI U TEOpPEM, anmnapara ajareopsl;
penaTh NpaKTUYECKUE 3a]1a4H, CBSI3aHHbBIE C HAX0XKJICHHUEM Ir€OMETPUUECKUX BEJIHYHMH.

11 KITACC

OnepupoBaTh MOHATUSMU: HWIMHIPUUECKAs MOBEPXHOCTh, 0Opa3yIONIUe MUIMHIPHYECKON MOBEPXHOCTH; IUIHHID;
KOHUYECKasi TOBEPXHOCTh, 00pa3yIoIIfe KOHNYECKOW MOBEPXHOCTH, KOHYC; ChepruecKas MOBEPXHOCTb.

Pacnio3naBats Tena Bpamienus (IWIMHIP, KOHYC, cdepa u 1map).

OOBIACHATH CITOCOOBI MOTYUYEHHUS TEJ BPAIICHHUS.

KnaccudummpoBats B3auMHOE pacrosiokeHne chepol U MIOCKOCTH.

OneprpoBaTh NOHATUAMM: IIAPOBOM CETMEHT, OCHOBAHHME CErMEHTA, BBICOTA CETMEHTA; IIApOBOM CJIOM, OCHOBAHHWE
IapOBOTO CJIO0SI, BHICOTA IIAPOBOTO CJIOS; IIAPOBOM CEKTOP.

Boruncnsate 00bEMBI U IITOIIA M TOBEPXHOCTEN TEJ BpaAIleHHsI, TEOMETPUUYECKUX TEJl C IPUMEHEHHEM (HOPMYIL.

OnepupoBaTh MOHATUSMHU: MHOTOTPAaHHHMK, BIUCAHHBIA B cpepy M ONMUCaHHBIA OKOJO cdepsl; chepa, BOUCAHHAS B
MHOTOTPaHHHK HJIM TEJIO BPAICHHUS.

BbIYuCHATh COOTHOIIEHUS MEXKTY IUTIOIIAISIMU IOBEPXHOCTEN U 00bEMaMU MOJOOHBIX TEII.



N300pakath u3ydyaeMble (PUTYPBI OT PYKH B ¢ IPUMEHEHHUEM ITPOCTHIX YePTEKHBIX HHCTPYMEHTOB.

BrITTOTHATE (BEBIHOCHBIE) TIJIOCKUE YEPTEKU M3 PUCYHKOB MPOCTHIX 00BbEMHBIX (DUTYp: BU CBEPXY, COOKY, CHU3Y; CTPOUTH
CCUCHMS TEJ BpaICHUSI.

W3BiekaTh, HHTEPIPETUPOBATh U IPEOOPA30BLIBATh WH(MOPMAITUIO O MPOCTPAHCTBEHHBIX I'€OMETPUUYCCKUX (UTYypax,
IIPE/ICTABIICHHYIO HA YEPTEKaxX M PUCYHKAX.

OrnepupoBaTh MOHITHEM BEKTOP B IIPOCTPAHCTRE.

BBITTOMHATE TEHUCTBUS CIIOXKEHUS BEKTOPOB, BEIYUTAHHUS BEKTOPOB M YMHOKEHHS BEKTOpa Ha YHUCIIO, OOBICHATh, KAKUMHU
CBOMCTBaMH OHHU 00JIaJaroT.

[TpuMeHATH MpaBUIIO TIapasuIelIeUIeAa.

OrneprpoBaTh MOHATHUSAMH: JIEKAPTOBBI KOOPJAMHATHI B MPOCTPAHCTBE, BEKTOP, MOAYJb BEKTOpPA, PABEHCTBO BEKTOPOB,
KOOPJIMHATHI BEKTOpa, YroJl MEXIy BEKTOpPaMH, CKaJsIpHOE IMPOM3BEICHHE BEKTOPOB, KOJUIMHEAPHBIE M KOMILJIaHAPHBIC
BEKTOPBI.

Haxomuts cyMMy BEKTOPOB M TIPOM3BEACHUE BEKTOpA Ha YMCJIO, YTOJ MEXKIY BEKTOpPaMH, CKAIIPHOE MPOU3BEACHHE,
pacKiIaipIBaTh BEKTOP IO ABYM HEKOJJTMHEAPHBIM BEKTOPaM.

3aiaBaTh IIOCKOCTh YPABHECHUEM B JICKAPTOBOM CHCTEME KOOP/IMHAT.

[IpumMeHATh TeoMeTpruueckne (PaKThl I PEIICHUS CTEPEOMETPUUYCSCKHUX 3aJ]1ay, MPEIIOoJIaraloluX HECKOJIBKO IaroB
pEIICHUS, €CIIA YCIIOBUS MPUMEHEHHUS 3a1aHbI B SBHOU (popme.

Pemrats npocreiinme reoMeTpuuecKue 3a1aud Ha MPUMEHEHHE BEKTOPHO-KOOPIMHATHOTO METO/Ia.

Pemrats 3a1aun Ha T0KAa3aTEIbCTBO MATEMATHYECKUX OTHOIIIEHUN M HAXO0XKICHUE T€OMETPHUICCKHUX BEJTUIMH 110 00pa3nam
WU aJTOPUTMaM, IIPUMEHSS U3BECTHBIC METOJIBI IIPH PEIICHUHU CTAHIAPTHBIX MAaTEMaTHYSCKUX 3aj1a4.

[IpuMeHATh MPOCTEHIIME MPOTPAMMHBIE CPEACTBA W AJICKTPOHHO-KOMMYHUKAIIMOHHBIE CHUCTEMBI TIPH PCIICHUH
CTEPEOMETPUICCKUX 3a71a4.

[IpuBOIUTh MpHUMEPHI MaTEeMaTHYSCKUX 3aKOHOMEPHOCTEH B NMPUPOJAC M JKM3HH, PACIIO3HABATH IPOSBIICHHE 3aKOHOB
T€OMETPUHU B UCKYCCTBE.

[IpuMeHATh MOTydeHHbIC 3HAHKS Ha MPAKTHUKE: aHAJTU3UPOBATh peajbHbIC CUTYAllUd W TIPUMCHSITh U3YUCHHBIC TIOHSTHSI
B MIPOIIECCE MOKCKA PEIICHUs MaTeMaTHIeCKU COPMYIUPOBAHHON MPOOJIEMbI, MOJETHMPOBATh PeabHbIC CUTYAIlUU Ha S3BIKE



reoMeTpun, HCCIICAOBATDL ITOCTPOCHHBIC MOACIIN C UCIIOJIB30BAHUCM I'COMCTPHUUCCKHUX MOHSTHH U TCOPCM, allrapara anre6p51;
peuaTth NPAKTUICCKUC 3ada491, CBA3aHHbIC C HAXOKACHUCM I'COMCTPHUICCKNX BCIIMIHNH.



TEMATHYECKOE IINTAHUPOBAHHUE

10 KJTACC

Ne | HammeHoBaHue
n/ | pa3gejioB M TeEM
n NPOrpaMMblI

KoanuecTrBo uacoB

Bce
ro

KonTpoJubH
ble padoThI

IIpakTuyec
KHe padoThbl

JJIeKTPOHHBbIE
(undposbie)
oOpa3oBareib
HbIE pecypchbl

BBenenune B
CTEPEOMETPHIO

10

[Ipsimble u
IJIOCKOCTH B
IPOCTPAHCTBE.
[TapamienbHOCTB
MPSMBIX U
TTIOCKOCTEN

12

[leprienAuKyISIpH
3 OCTb TIPSIMBIX H
IIJIOCKOCTEN

12

VYrisl MEXIY
4 IPSMBIMU U
MIOCKOCTSIMU

10

5 MHoOrorpaHHHKH

11

O0BEMBI
MHOT'OTPaHHUKOB

IToBTOpEHHE:
CEYEHU,
pacCTOSHUS U

YIJIBI

OBILIEE
KOJIMYECTBO
YACOB IO
[TIPOTPAMME
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11 KJIACC

Ne
n/
n

HaunmenoBa
HHE
pa3aesioB U
TeM
MPOrpamMMblI

KosnuecTrBo uacoB

Bcer
0

KouTtpoJubH
ble padoThI

IIpakTnyec
KHe padoThbl

DJIEKTPOHHbIE
(uudposbie)
o0pa3zoBareJb
HbIe pecypchl

Tema
BpAILICHUSA

12

OO0BEMBI TET

Bekrtopsl u
KOOPAUHATEI
B
IIPOCTPAHCTB
e

10

[ToBTOpEHME,
00o001enue,
cHCTEMaTH3a
US 3HAHUHU

OBILIEE
KOJIMYECTBO
YACOB I10
[TPOTPAMME

34




COAEPXKXAHUE YYEBHOI'O KYPCA «BEPOATHOCTDb U
CTATUCTHUKA»

10 KJIACC

[TpencraBieHne JaHHBIX C MOMOIIbi0 TaOmui u jguarpamMm. Cpennee
apudmerrnyeckoe, MeauaHa, HauOOJbIlIee M HAaUMEHbLIEE 3HAYEHUs, pa3Max,
JUCIIEPCHS M CTAHJIAPTHOE OTKIIOHEHHUE YHCIIOBBIX HAOOPOB.

CrnyyaliHble SKCIIEPUMEHTHI (OMBITHI) U CIy4ailHble COOBITHS. DJIEMEHTApHBIE
coObITUs (MCX0nbl). BeposITHOCTh clydailHOTO COOBITHA. BIuW30CTh YacTOTHI U
BEPOATHOCTH cOObITHH. CiryyaiiHbI€ ONBITHI C PABHOBO3MOKHBIMH 3JIEMEHTAPHBIMU
coObiTusiMU.  BeposiTHocTH  cOOBITUH B ONBITaX €  PAaBHOBO3MOKHBIMU
3JIEMEHTapPHBIMU COOBITUSMHU.

Omnepanuu HajJ COOBITUSIMU: NTEpeceueHue, 00beIMHEHNE, TPOTUBOMIOIOKHBIE
coObITHs. Jnarpammel Ditnepa. Dopmyiia clI0KEeHUS BEPOSATHOCTEM.

VYcmoBHAsE BEPOATHOCTb. Y MHOKEHHE BEPOSITHOCTEH. [lepeBO Ciy4yalHOro
skcrepumenTa. @opmyria MoaHOM BepossTHOCTU. HezaBucumbie COOBITHSI.

KomMOunaropHoe npaBuino ymHoxxenus. IlepecranoBku u ¢akropuan. Yucio
couetanuit. Tpeyronbuuk Ilackana. @opmyna Ounoma HproToHa.

buHapHBbIil ciydaiiHbIi ONBIT (MCIBITAHUE), YCIeX U Heyaada. HezaBucumele
ucnbiTanus. Cepusi HE3aBUCUMBIX HCIBITAaHUM 10 mnepBoro ycnexa. Cepus
HE3aBUCUMBIX UCIIBITAHUN bepHyrun.

CnyuvaitHas  BennuuHa. Pacnpenenenne  BeposATtHocTe.  /Imarpamma
pacnpenenenus. [lpumepsl pacnpeneneHuii, B TOM 4YHUCJE, T€OMETPUYECKOE U
OMHOMHAJILHOE.

11 KIIACC

Yucnossie XapaKTCPHUCTUKHU Cﬂy‘{al\/’IHI:JX BCJIIMYHH: MAaTCMaTHYCCKOC
OXXHAaHUC, TUCIICPCHA KW CTAHAAPTHOC OTKIIOHCHHUC. HpI/IMepr IIPUMCHCHUSA



MaTEMaTUYeCKOro OKMJAHUsA, B TOM YHUCIIE B 3aJadax W3 MOBCEJHEBHOM >KU3HHU.
MareMatnyeckoe OxugaHue OMHAPHOW CIy4yalHOM BelIW4YuHBI. MaTeMaTtndyeckoe
O’KMJIAHUE CYMMBI CIIy4alHBIX BEIUYMH. MaTeMaTHueCKOE OKUIAHUE U TUCTIEPCUS
T€OMETPUYECKOI0 U OMHOMHAJIBHOTO PacipeieICHU.

3akoH OOJIBIIMX YHUCEI M €ro pojib B HayKe, NPUPOAE M OOIIECTBE.
Br100opouHbIif METO/T MCCIEAOBAHUM.

[Ipumepsl HENPEpBIBHBIX CIy4alHbIX BeaW4yuH. [loHsATHE O IUIOTHOCTH
pacupenesieHus. 3a1aun, IPUBOIAIIME K HOPMAJIIBHOMY pacnpeneneHuto. [lonarue
O HOPMAJIBHOM PacCIIpEEICHUN.

HPEIMETHBIE PE3YJIbTATDBI
10 KITACC

YuTaTh U CTPOUTH TAOJIUIIBI U TUATPAMMBI.

OnepupoBaTh NOHATUAMU: CpeIHEE apu(PMeTnyecKoe, MeMana, HauooJIbIIee,
HavMEHbIIEE 3HAUCHUE, pa3MaX MACCUBA YUCJIOBBIX JIaHHBIX.

OnepupoBaTh MOHATHUSMU: CIyYalHBIM SKCIIEPUMEHT (OIBIT) U CiIydailHOe
coObITHE, DJIEMEHTapHOE COOBITHE (DJIEMEHTAPHBIA MCXOJ) CIYyYalHOTO OMBITA;
HaXOJUTh BEPOSATHOCTU B OMBITAX C PABHOBO3MOKHBIMU CITyYallHBIMU COOBITHSIMU,
HaxOJUTh W CPaBHUBATh BEPOSTHOCTU COOBITUH B U3YUYEHHBIX CIIy4ailHBIX
HKCIIEPUMEHTAX.

Haxonuthb u popMynupoBaTh COOBITHS: TIEPECEUCHNUE U OOBEIMHEHUE TAHHBIX
COOBITHUM, COOBITHE, TPOTUBOIOIOKHOE JAaHHOMY COOBITHIO; TI0JIb30BaThCS
auarpaMMmamu Jisepa u (GopMyJioi clioKeHUs] BEpOITHOCTEN IPU pElICHUH 3a/ay.

OnepupoBarh MOHSATHUSMU: YCIOBHAS BEPOSITHOCTh, HE3aBUCUMBIE COOBITHSI,
HaXOJUTh BEPOSATHOCTH C MOMOIIBIO MPaBHJIA YMHOXXEHUS, C MOMOIIbIO JepeBa
CJIy4allHOTO OIBITA.

[IpuMeHsATh KOMOMHATOPHOE MPABUIIO YMHOKEHHUS MPU PEIICHUH 3aa4.

OnepupoBaTh MOHSATUAMH: HCHIBITAHUE, HE3aBUCUMBIC HCIBITAHUS, CEpPHUs
UCIIBITAaHUM, yCHeX W HeyJdaya; HaXOJUTh BEPOATHOCTH COOBITH B CEpUHU
HE3aBUCUMBIX HCTIBITAHUN JI0 TIEPBOTO yCIeXa; HAXOIUTh BEPOSATHOCTH COOBITUH B
CepHM UCTIbITaHUN bepHyIu.

OnepupoBaTh  NOHATUSIMH:  CIy4YaiHas  BEJIMYMHA,  PaCIpEIEIICHUE
BEPOSATHOCTEN, TMarpaMMa pacrpeeICHuUs.



11 KIIACC

CpaBHHBaTB BCPOATHOCTHU 3HAYCHUM cnyqaﬁHofI BCJIINYHMHBI 110
PaCcpCaACICHUIO NJIU C IIOMOIIOBIO AUArpaMM.

OHGpHpOBaTb IMOHATHUEM MATCMATUYCCKOTO OXUAAaHHA, IPUBOJUTL IIPUMCPHI,
KaK IIPHUMCHACTCA MATCMATHYCCKOC OXKHNAAHUC CJIy‘-I&fIHOfI BCJINMYMWHBI HAXOAUTH
MATEMATHUYCCKOC OKNAAHUC 110 JAHHOMY PacCIIpCaCIICHULO.

Nmets IMpCaACTABJICHUC O 3dKOHC OOJIBIINX YMCEIL.

Nmets MpcaACTaBJICHUC O HOpMAJIbHOM PACIIPCACICHUM.



TEMATHYECKOE IINTAHUPOBAHUE

10 KUIIACC
Kosmn4ecTBo yacos JJIeKTPOHHBbIE
Ne HauMeHoBaHMe pa3/iesioB U TeM (undposbie)
n/n NporpamMmblI Bcero Konrpobnrre | Ipaxririeckite o0pa3oBaTe/IbHbIE
padoThbI padoThI pecypen:
bubnoreky uudpoBoro
1 [IpencraBienne qaHHBIX U 4 06pa30BATEILHOTO
omnucarelibHas CTaTUCTUKA xourenta (LIOK)
Crny4aiiHble OTIBITHI U CITyYaiiHbIe bubnuorexy nudpoBoro
5 COOBITHSI, OTIBITHI C 3 1 00pa3oBaTenbHOTO
PaBHOBO3MOXHBIMU konteHTa (1IOK)
AJIEMEHTapHBIMU UCXOIaMU
bubnoreky nudpoBoro
3 Onepanuu Hax CO6BITI/I$IVMI/I, 3 06pa30BaTENBEHOTO
CJIO’KEHHUE BEPOSITHOCTEN xoutenta (LIOK)
Y cnoBHasI BEPOSITHOCTb, IEPEBO bubnuorexky uudpoBoro
4 CIIy4yaiiHOTO OTbITa, (hopMyia 6 00pa30BaTEIHLHOTO
MIOJTHOM BEPOSITHOCTH U koHTeHTa (11OK)
HE3aBUCUMOCTH COOBITHIA




bubmuotexy mudpoBoro

[TPOI'PAMME

5 DJIeMEHThl KOMOMHATOPUKU 4 00pa3sOBaTeILHOrO
koHTeHTa (11OK)
bubmuotexy mudpoBoro

6 Cepun mocne10BaTeNIbHbIX 3 00pa30BaTEIBLHOTO

UCIIBITAaHUI koHTeHTa (IIOK)
bubnoreky uudpoBoro

CirydaliHble BEIMYUHBI U 5 006pa30BaTEILHOTO

pacnpeneneHus kouTeHTa (IL1OK)
bubmorexy nudposoro

g O0o001IeHNEe U CUCTEMaTH3ALUSA 5 00pa30BaTEILHOTO

3HAHHI kouTeHTa (ILIOK)
OBIIEE KOJIMYECTBO YACOB TIO 34




11 KJIACC

Kosmn4ecTBo yacos JJIeKTPOHHbIE
HauMeHoBaHue pa3/ieioB U (undposbie)
Ne ni/mn Kontpoanneie | IIpakTnyeckue
TeM MPOrpaMMblI Bcero o0pa3oBaTesibHbIE
padéoTbI padoThI
pecypchbl
bubnuoreky uudpoBoro
1 MareMaTnueckoe 0KHIaHNe 4 06Pa30BATEIHLHOTO
CIIy4aliHOM BEJIMYUHBI konTenTa (LJOK)
Jlucriepcus U CTaHAAPTHOE bubmiotexy nudpposoro
2 OTKJIOHEHHE CITy4aiHOM 4 1 obpasoBaTenbHOro
R —— koHnteHTa (11OK)
bubnuoreky uudppoBoro
3 3aKOH OOJIBIIMX YUCEI 3 1 obpasoBaTeILHOrO
koHteHTa (LIOK)
bubmoreky nudpoBoro
4 HernpepsiBHBIE C1y4aliHbIC 5 06Pa30BaTEIHLHOTO
BEJIMYMHBI (pacrpeIeTICHIs ) xontenra (LIOK)
bubnuoreky uudppoBoro
5 HopmanbsHoe pacripe/ieeHus 2 1 obpasoBaTenbHOro
koHTeHTa (11OK)




bubmuotexy mudpoBoro

IToBTOpEeHue, 0600IICHNE U 19 00pa30BaTEIBLHOIO
CHCTEeMaTHU3aIMs 3HAHUIN xkouTenTa (1JOK)
OBIIEE KOJIMYECTBO HACOB I1O 34

[TPOT'PAMME




DopMBI M CPeICTBA KOHTPOJIS
Texkymuii 1 TPOMEKYTOUHBIH KOHTPOJb OCYIIECTBISIETCS B XOJI€ 3aHATHM NpU HAMMCAHUW KOHTPOJBHBIX paboT,
CaMOCTOSITENIbHBIX paOOT M TecTHpOoBaHUA. VITOroBbI KOHTPOJb OCYIIECTBISETCS B KOHLE y4e€OHOro rojia B BHJIE€ UTOTOBOU
KOHTPOJIBHOM pabOTHl.

DopMbI
* KOHTpOJIbHAs padoTa;

+ caMmocTosTeNbHas padoTa;
*  TECTHI,

*  YCTHBIU OIIPOC;

s HaOIIONCHHUE;

« Oecena;

* (ppoHTaNBHBIN ONPOC;

* OIpOC B Mapax.

@opMbI MPOMEKYTOYHOW M MTOTOBOM aTTeCTALMU: KOHTPOJIbHBIC PAabOTHI, CaMOCTOATENbHbIE PabOThl, TecThl. MToroas
aTTecTalus NpeayCMOTPEHA B BUJIE TECTA.

Kpurepuu u HOpMbI OLICHKHM 3HAHMH, YMEHHH U HABBIKOB 110 NIPEAMETY
OueHKa MUCbMEHHBIX KOHTPOJIbHBIX PadoT
OTBeT OLICHUBAETCSI OTMETKOU «5», €CIIH:

- paboTa BBINOJHEHA MOJHOCTHIO; - B JIOTUYECKUX PACCYXKACHUSX U OOOCHOBAHUSX PEUICHUS HET MpoOesioB U OUIMOOK; - B
pELIeHNN HET MaTEMAaTHYECKUX OIIMOOK (BO3MOKHA OJIHa HETOYHOCTh, OITUCKA, KOTOpas HE SIBJSIETCS CJIEICTBUEM HE3HAHUS WU
HENOHWMaHUsl y4eOHOro MaTepuara).
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OtMmeTKa «4» CTaBUTCS B CIACAYIONIUX CIydasx:

- paboTa BBINIOJIHEHA MTOJIHOCTHIO, HO OOOCHOBAHUS IIIArOB PEILICHUS HEJOCTATOUHBIL;

- TOTYIIEHBI OJTHA OMMOKA UK €CTh IBa—TPHU HEA0UYETA B BBHIKIIAKAX, PUCYHKAX, UePTEKaX.
OtMmeTKka «3» CTaBUTCS, €CIIH:

- JIOMYIIEHO 0oJiee OJHOW OMMOKK WM OoJiee NBYX—TpPEX HEIOYETOB B BBIKIIAJKaX, YepTekax, HO oOyuaronuics obJianaer
00s13aTEIbHBIMA YMEHUSMH T10 TIPOBEPSEMON TEME

OTMeTKa «2» CTaBUTCS, SCIIH:

- JIOMYIIEHBbI CYIIECTBEHHBIC OIMIMOKH, MOKA3aBIIKMe, YTO OOydaronuica He obyiafaeT 00s3aTeIbHBIMA YMEHHUSIMU 110 JTaHHOU
TEME B MOJIHOW MepE.

Yuutenb MOXET MOBBICUTh OTMETKY 3a OPUTMHAIBHBIA OTBET HA BOMNPOC WIJIM OPUTMHAJIBHOE PEIICHUE 3a7ayd, KOTOPBIE
CBUJIETEIBCTBYIOT O BHICOKOM MAaTE€MaTHYECKOM pa3BUTUU OOY4YaIOMIErocs; 3a pelleHne 0oJiee CI0XKHOM 3a7auu WM OTBET Ha
OoJee CIOXKHBIA BOMPOC, MPEJIOKEHHBIE 00yJaIoMEeMyCsl TOMOJTHUTENIBHO MOCIIE BHIMOTHEHUS UM KaKUX-THO00 IPYTUX 3aaHHM.

OueHka yCTHBIX OTBETOB

OTBET OLICHUBAETCSI OTMETKOM «5», eciu 00yJaromuiics:

- MIOJTHO PACKPBLI COZIEp)KaHUEe MaTepralia B 00beMe, TPeAyCMOTPEHHOM MPOrpaMMOi U yUeOHUKOM;

- U3JIOKWJI MAaT€pUAJl TPAMOTHBIM SI3bIKOM, TOYHO UCIOJIB3YsI MATEMATUYECKYH0 TEPMUHOJIOTUIO U CUMBOJIMKY, B ONPEACICHHON

JIOTUYECKOM IIOCJIEA0OBAaTCIBbHOCTH,
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- IPABUJILHO BBITMOJIHWI PUCYHKH, YEPTEKH, rpaduKH, COMMyTCTBYIOIINE OTBETY;

- II0Ka3aJl YMEHHUE WUIIOCTPUPOBATH TEOPUIO KOHKPETHBIMU IPUMEPAMU, IIPUMEHATh €€ B HOBOM CUTYallUU IIPU BBIIIOJHEHUU
MPAKTUUECKOTO 3aJaHus; - IPOJEMOHCTPUPOBAI 3HAHUE TEOPUH paHee U3yUYEHHBIX COMMyTCTBYIOLIUX T€M, CPOPMUPOBAHHOCTD U
YCTOMYMBOCTD UCIIOIB3YEMBIX [P OTBETE YMEHUN U HABBIKOB;

- OTBCYAJI CaMOCTOATCIIBHO, oe3 HAaBOIAIMINX BOIIPOCOB YUUTCIIA,

- BOBMOJXHBI OAHa — ABC HCTOYHOCTH IIPH OCBCIICHHUC BTOPOCTCIICHHBIX BOIIPOCOB HMJIM B BBIKJIAJAKAX, KOTOPBIC YUCHHUK JICTKO
HUCIIpaBUII ITOCJIC 3aMCUAHHA YUUTCIIA.

OtBeT OLCHHUBACTCA OTMETKOU «4», CCJIN YAOBJICTBOPACT B OCHOBHOM Tpe6OBaHI/I}IM Ha OICHKY «5», HO IIPpH 5TOM UMCCT OJUH
U3 HCEAOCTATKOB:

- B U3JIOKCHWH JOITYIICHBI HEOOIbIIINE HpO6CHBI, HC MCKA3MBIICC MAaTEMATHUUCCKOC COACPIKAaHNEC OTBETA,
- AOIMYIICHBI OAWH — ABAa HEA0UYCTA IIPU OCBCIICHUMN OCHOBHOI'O COACPKAHUA OTBETA, HCIIPABJICHHBIC IMOCJIC 3aMCYAHUS YIUTCIIA,

- JOIIYIICHBI ommubOKka MM Oosee ABYX HCIOYCTOB IIPHU OCBCHICHHWH BTOPOCTCIICHHBLIX BOIIPOCOB HWJIM B BBIKJIAAKAX, JICTKO
HCIIPABJICHHBIC ITOCJIC 3aMCUYAHUA YUHUTCILA.

OtmeTKa «3» CTaBUTCA B CIEAYIOIIMX CIydasx:

- HETOJIHO PAaCKPBITO COJEpKaHHE MaTepuayia (CoJepKaHHe H3JI0KEHO (parMeHTapHO, HE BCET/a IOCIIEIOBATENbHO), HO
MOKa3aHo o0I1Iee TOHMMaHUE BOIPOCa U IMTPOJICMOHCTPUPOBAHBI YMEHUS, JOCTATOYHBIC JIJIsl yCBOSHUS MPOTPAMMHOTO MaTepHalia;

- UMCJINCHb 3aTPYAHCHHA WM OOITYHICHBI OIIIMOKHU B OIIpCACIICHNHA MaTeMaTUUYECKON TCPMHUHOJOINHU, YCPTECIKAX, BBIKJIAAKAX,
HCHPABJICHHLIC ITOCJIC HCCKOJIBKUX HABOJIAIINX BOIMPOCOB YUHUTCIIA,
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- YYCHUK HC CIIpaBUJICA C IPUMCHCHUCM TCOPHUU B HOBOM CUTYAlMU IIPH BBIIIOJIHCHUHA ITPAKTUYCCKOI'0O 3a/laH1A, HO BBIITIOJTHUJI
3aJaHuA 00513aTEILHOTO YPOBHA CIIOKHOCTH I10 I[&HHOﬁ TCEMC,

- TIPU JIOCTAaTOYHOM 3HAHUHM TEOPETUYECKOT0 MaTepHalia BBISIBICHA HEJOCTATOYHAs! CPOPMUPOBAHHOCTh OCHOBHBIX YMEHHH U
HaBBIKOB.

Ommemxka «2» cmagumcs 8 cie0yrouux Cyyasx.
- HE PaCKPBHITO OCHOBHOE COJIep)KaHne y4eOHOTO MaTepuraa,
- 00Hapy’KEHO HE3HAHUE YUYCHUKOM OOJIbIIIEH Wi HanboJiee BAXKHOM YacTh y4eOHOTO MaTepuarna;

- JOIIYIICHBI OITNOKH B OIIpCACIICHNHA HOHHTI/Iﬁ, IIpH UCITI0JIb30BaAHNHA MaTeMaTHUYECKOM TCPMHUHOJIOTHHU, B PUCYHKAX, YCPTCIKAX,
B BBIKJIAJIKAX, KOTOPBIC HC UCITPABJICHLI ITOCJIC HCCKOJIBKUX HABOAAIINX BOIIPOCOB YUHUTCIIA.

O0mas k1accupukanusa omuOOK
[Ipu olieHKe 3HaHUI, yMEHUHN U HABBIKOB CJIEIYET YUYUTHIBATh BCE OMIMOKH (TpyOble i HETPYObI€) U HEOUETHI.
['pyObIMU cUMTAIOTCA OMIMOKHU:

- HE3HAHHWE ONpENEJICHUS OCHOBHBIX TOHSTHI, 3aKOHOB, MpPaBWJ, OCHOBHBIX IOJOKEHUW TEOpUHU, HE3HaHWe (opmyi,
OOIIETPUHATHIX CUMBOJIOB 0003HAUYCHUI BEJTMYWH, €IMHULl UX U3MEPEHNS,

- He3HAHWE HAMMEHOBaHUM CAWHUIL U3MCPCHUAA;
- HCYMCHUC BLIACIINTE B OTBCTC I''TABHOC,
- HCYMCHUC IIPUMCHATH 3HAHUS, AJITOPUTMBI IS PCIICHUA 3a/1a4,
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- HEYMEHHUE JeaTh BEIBOJIBI M 0000IIICHUS;

- HEYMEHHUE YUTaTh U CTPOUTH TpaduKHu;

- HEYMEHHE TT0JIh30BATHCS MTEPBOMCTOYHUKAMH, YICOHHKOM M CIIPAaBOYHUKAMU;
- IOTEPSI KOPHS WM COXpaHEHUE TTOCTOPOHHETO KOPHS,

- oTOpaceiBaHue 0e3 OOBICHEHUH OJHOTO U3 HUX;

- paBHO3HAYHBIEC UM OIITMOKH;

- BEIYHCIIUTENIbHBIE OMOKH, €CJIM OHU HE SIBIISIFOTCS OIUCKOM;

- JOTHYECKHUE OIINOKH.

K HerpyObIM ommmOKaM ciaeayeT OTHECTH:

- HETOYHOCTh (POPMYIUPOBOK, OMPEACIICHUM, MOHSITUN, TEOpHM, BbI3BAHHAS HEMOJHOTOM OXBaTa OCHOBHBIX IPU3HAKOB
OTIPENIESIEMOTO TOHATUS WM 3aMEHOM OJHOTO-IIBYX W3 ATUX MPHU3HAKOB BTOPOCTEIICHHBIMU; - HETOYHOCTHh Tpaduka; -
HEpPALMOHAJIBHBIA METOJ| PELICHUs 3aJayd WM HEJOCTATOYHO NPOJYyMaHHbIA IJIaH OTBETa (HApyLIEHWE JIOTHMKH, MOJMEHa
OTJICTTbHBIX OCHOBHBIX BOIPOCOB BTOPOCTENCHHBIMM); - HEpPAIMOHAIbHBIE METOIbl PabOThI CO CHPABOYHOM U APyrou
JUTEPaTypOii; - HEYMEHHE PellIaTh 3a/1auM, BBITIOJHSATD 3aJaHus B O0IIEM BHJIC.

Henoueramu sIBISIOTCS: - HEpaIlMOHAJIBHBIE MPUEMbI BBIUYMCICHUN W MPeoOpa3oBaHuil; - HEOPEKHOE BHITIOJIHCHHUE 3arucei,
yepTexel, cxem, rpadukoB.

Y4eOHO-METOAMUECKOe U MaTePUATHHO-TEXHUYECKOE 00ECIICUCHHE
Cnucok aureparypsl

39



1. «Matemaruka: anredpa v HayaIa MaTeMaTUIECKOTO aHAlIN3a, TeOMETpHsl. Anredpa 1 Hayalla MaTeMaTHIEeCKOTO aHaTU3a.
10-11 xmacce» : yueb. A obmeo0pa3oBaT. opraHu3anuii : 6a30BeIii u yrayosa. yposuu / (I1I. A. Amumos, FO. M. Komsrun, M.
B. Tkauésa u ap.) - M. : IIpocsemenue, 2022. https://fpu.edu.ru/textbook/1663 , https://catalog.prosv.ru/item/25118

2. «MatemaTuka: aiarebpa ¥ Hadajga MaTeMaTHMYeCKOTo aHaimsa, reometpus. ['eomerpus. 10-11 kmaccel. ba3zoBeiii u
yriyOJIeHHBIN YpOBHM»: yuel. 11 o0mieoOpa3oBar. opranmu3aiuii : 6a30Bblil U yriryou. ypoBau / (Atanacsu JI. C., byry3os B.
®., Kagomue C. b. u ap. / Ilox wayu. pyk. TuxonoBa A. H.) - M. : Ilpoceemenue, 2022, https://fpu.edu.ru/textbook/1664
http://catalog.prosv.ru/item/4976

3. «Marematuka: anreOpa 1 Hauajga MaTeMaTUYECKOTr0 aHaJIN3a, TeoMeTpusi. Anredpa v Hauajia MaTeMaTUYeCKOro aHAIH3a.
10 [11] xmace» : yue0. ayig obmieo0pa3oBat. opranuzanuii (6a3oBbiit u yriay0s. yposuu). B2 4. U 1 [Y 2]/ (A. I'. MopakoBuu u
ap.) - M. : Muemo3una, 2022.

4. «Maremaruka: anreOpa W Hayajla MaTeMaTH4eckoro aHamusa, reomerpus. ['eomerpus. 10 [11] k. YrinyOneHHbIN
ypoBenb»: yueOnuk / E. B. Ilorockyes, JI. K. 3BaBuu. - M. : [Ipoda, 2016.

5. «Maremaruka: anreOpa W Hadaja MAaT€MaTHYECKOro aHanusa, reomerpus. ['eomerpus. 10 [11] kin. YraoyOneHHBbIM
ypoBeHby: 3aaaunuk / E. B. [Torockyes, JI. U. 3BaBuu. - M. : JIpoda, 2016.

6. «AnreOpa ¥ Hayajaa MaTeMaTHYECKOro aHanu3a. Junakruaeckue marepuaisl kK yueOHuky 1. A. AnumoBa u aqpyrux. 10
[11] xmacey : y4ued. mocobue st o01eoopa3oBat. opranuzaiuii : 6a3oBeiil u yrayosa. yposau / (M. W. IllaGynun u ap.) - M. :
IIpocsemenue, 2017.

7. «I'eometpus. Junaktuueckue matepuanisl. 10 [11] kimacey : yued. mocodue ajist 061eo0pa3oBaT. opranu3aliuii : 0a30BbIil
u yray6:. yposau / b. I'. 3uB - M. : [Ipocsemenue, 2016.

HNuTepHer pecypcesl

https://prosv.ru/subject/mathematics.html - caiit w3garenscTBa «IIpocBemenue» (pyopuka «Maremaruka», DOITY.
https://mnemozina.ru/katalog-knig/srednee-obshchee-obrazovanie/matematika/ - caiit m3marenscTBa MHemo3uHa (pyOpuka
«Maremarukay, OITY).

http://www.edu.ru — denepanbHbiii iopTast Poccuiickoe oOpa3oBaHue (HOpMAaTHBHAs MpaBoBas 0asa, CHEIIPOCKTHI).
https://obrnadzor.gov.ru/gia/gia-11/ - ®EAEPAJIBHAA CJIYXBA T10 HAZ30PY B COEPE OBPA3OBAHUA 1 HAYKU
(Odunmansueiil caiit PocobpHanzopa).
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https://fpu.edu.ru/textbook/1663
https://catalog.prosv.ru/item/25118
https://fpu.edu.ru/textbook/1664
http://catalog.prosv.ru/item/4976
https://prosv.ru/subject/mathematics.html
https://mnemozina.ru/katalog-knig/srednee-obshchee-obrazovanie/matematika/
http://www.edu.ru/
https://obrnadzor.gov.ru/gia/gia-11/

https://alexlarin.net/ - OcHoBHas 1eNb caiiTa — OKa3aHue MHPOPMAIMOHHON MOJEPKKU CTYJACHTaM U aOUTypUCHTaM TIPH
noaroroBke k EI'D mo marematuke, moctrymieHun B BY3bI, pelieHnu 3a7ay M M3YYEHUH PA3JIMUHBIX PA3JEIOB BBICHICH
maTtematuku. https://ege.sdamgia.ru/ - O6pa3zoBaTenbHBIN MOPTAN I HOATOTOBKH K dk3ameHaM «Craam ['MA : Penry EI'D».

https://mathege.ru/ - OTkpeITHII OaHK MaTeMaTHYeCKHX 3a1ad EI'D.

https://fipi.ru/ - «®enepalibHbII MHCTHTYT TeAarorndeckux m3mepenuin» (DexepanpHas ciryx0a 1mo Hama30py B cdepe
o0Opa3oBaHUs U HAYKH, OTKPBITHIN OaHk 3ananuii EI'D)

https://mat-ege.ru/ - Caiit mis noarotoBku k ['MA (Bumeopazoopsl BapuanToB EI'D)
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