MyHununajibHoe Ka3eHHOe 001eo0pa3oBare/ibHOE YUpesKIeHue
«3amMTEeHCKas1 CpeHsis 001eo00pa3oBaTebHAs HIKOJIa»
Iurposckoro paitona Kypckoii od1actu

Pa0ouas nporpamma y4e6HOro Kypca «l'eomerpus» yriry0J1éHHOro ypoBHA
aasa 10-11-x kiaaccos

IosicHUTEILHAA 3aIIUCKA

Pabouast mporpamma yueOHOTo Kypca «'eoMeTpusi» yriayOoa&HHOro yPOBHS I 00YYAOIINXCs
10-11-x xmaccoB MKOY «3amurenckas cpennss 00meo0pa3oBaTenibHas K0y pa3paboTana
B COOTBETCTBHUH C TPEOOBAHHSIMHU:

o ®enepanpHoro 3akoHa ot 29.12.2012 Ne 273-03 «O6 obpazoBannu B Poccuiickoii
®enepanun»;

o mnpuka3za MunoOprayku ot 17.05.2012 Ne 413 «O06 yrBepkaeHnu heaepaabHOro
rOCYIapCTBEHHOI'O 00Pa30BaTEIbHOIO CTAaHIAPTa CPEAHEro 001Iero oOpazoBaHus» (C
W3MCHEHHSIMU, BHECCHHBIMH TpuKka3oM MunnpocsemeHus ot 12.08.2022 Ne 732);

o mnpukaza MunmnpocsemeHus ot 18.05.2023 Ne 371 «O6 yTBep:xkaeHuu ¢eaepaibHoi
00pa3zoBaTebHON MPOTpaMMBbl CPETHETO 00IIET0 00pa30BaHUSY,

o mnpukaza MunmnpocsemeHus ot 22.03.2021 Ne 115 «O6 yrBepxxkaenuu [lopsaka
OpraHu3alliK U OCYIIECTBIICHHS 00Pa30BaTEIBHON NESTETLHOCTH 110 OCHOBHBIM
0011e00pa3oBaTeIbHBIM IIPOrpaMMaM — 00pa3oBaTeIbHBIM IIPOrpaMMaM Ha4ajabHOI0
00111er0, OCHOBHOTO OOIIETO U CPEIHETO O0IIero 00pa3oBaHUY;

o CII 2.4.3648-20 «CanuTtapHO-3MHUIEMHOJIOTHYECKHE TPEOOBAaHUS K OpraHU3alusIM
BOCIIUTAHMS U O0YYECHHUS, OTABIXA U O3[JOPOBIICHHS JACTEH M MOJIOJICKI,

YTBEP)KJIEHHBIX TOCTAHOBJIEHUEM IJIaBHOTO caHuTapHOro Bpaya ot 28.09.2020 Ne 28;

o CanlluH 1.2.3685-21 «I'urnennueckne HOPMaTHUBBI U TPEOOBaHUS K 00ECTICUCHHIO
Oe3onacHoCcTH U (HiK) OE3BPETHOCTH IS YeTIOBeKa (hakTOPOB CPEbl OOMTaHUS,
YTBEPKJICHHBIX TOCTAaHOBJICHHUEM TJIABHOTO caHUTapHOTO Bpada ot 28.01.2021 Ne 2;

e KOHIEMIMU PAa3BUTUS MAaTEMaTHYECKOro 00pa30BaHus, YTBEP)KICHHON
pacniopspxerneM IIpaButenscTBa ot 24.12.2013 Ne 2506-p;

e yueOHOro ImjIaHa cpeHero oouiero oOpa3oBanus, yrepkaeHHoro npukazom MKOY
«3amutenckas COLL» ot 31.08.2023 Ne 72 «O06 yTBEp» /I€HUU OCHOBHOM
00pa3oBaTeNbHON MPOrpaMMBbI CPETHETO 0OIIEro 0Opa3oBaHUAY;

e (enepasbHON pabouel mporpaMmbl yaeOHOTO Kypca «I 'eoMeTpus», KOTOPBIA BXOIUT B
cocTtaB yueOHOro npeamera «MareMaTHKay.

Pabouast nporpaMMa OpreHTHPOBaHA Ha IIETIEBBIE TIPHOPUTETHI, CYOPMYITHPOBAHHBIC B
benepanbHOi paboyeil mporpaMMe BOCIIUTaHUS U B paboueit mporpamme Bocnutanus MKOY
«3amurenckas COLI».

Pabouas nmporpamma yuebnoro kypca «I'eomerpusi» ans ooyqaromuxces 10-11-x kimaccoB
pazpaboTtana Ha ocHOBe DeepatbHOTO roCcy1apcTBEHHOTO 00pa30BaTeILHOTO CTaHIapTa
cpeaHero o0Iero oopazoBaHusl, ¢ y4€TOM COBPEMEHHBIX MUPOBBIX TpeOOBaHHUH,
MPEIBSBIIEMBIX K MATEMaTHIECKOMY 00pa30BaHUIO, M TPAIUIINNA POCCHHCKOTO 00pa30BaHusI.
Peanuzanus nporpaMMel 00ecrieyMBaeT OBJIAACHUE KIIIOUEBBIMU KOMITETEHIIUSAMU,
COCTABIISFOLIIIMHA OCHOBY JIJIsl CAMOPA3BHUTHS M HEIPEPHIBHOTO 00pa30BaHMsl, IIEIOCTHOCTD
OOIIEKYJIBTYPHOTO, IMYHOCTHOTO U MO3HABATEILHOTO Pa3BUTHSI IMYHOCTH 00Y4aIOIINXCS.

Ilenp ocBoeHust mporpammsl ydeOHOro kypca «l'eomerpusi» — pa3BUTHE WHAWBUIYAJIBHBIX
CIOCOOHOCTEH O0y4aromuxcst MpU HM3yYEHWH TEeOMETPUH, KaK COCTaBJIIOIIEH INpeIMEeTHOMH
obnmactu «Maremarnka U MHGOPMATHKa» Yepe3 00ECTeUeHHe BO3MOXKHOCTH MPHOOPETEHUS U
UCTOJb30BaHUsL Oojee TIIIyOOKMX TIEOMETPUYECKUX 3HAHWM M JeHCTBUH, cHeun(UuIHbIX
T€OMETPUHU, U HEOOXOIUMBIX JIJIsl YCIIEITHOTO MPOQECCHOHAIIBHOTO 00pa30BaHus, CBA3aHHOTO C
UCTOJIb30BAHUEM MAaTEMATHKH.



JlocTHKEeHME LIeJIN OCBOEHUS IPOTpaMMbl 00ECIIEUNBACTCS PELLIEHUEM COOTBETCTBYIOLINX
3agau. [IpuopureTHsIMU 3a1a4aMu ocBoeHus Kypca «I'eomerpun» B 10—11-x knaccax
SBIISIFOTCSL:

e (opmupoBaHUe NMpenCTaBICHHU O TEOMETPUHN KaK YaCTH MUPOBOH KYJIbTYpHI U
OCO3HAHME €€ B3aMMOCBSI3U C OKPYXKAIOIUM MUPOM,;

e (opMupoBaHHE MpPEACTaBIECHUS O MPOCTPAHCTBEHHBIX (UTypax Kak O BaKHEHIINX
MaTeMaTHYECKUX MOJENAX, IO3BOJSIOIIMX OIUCHIBaTh M HM3y4yaThb pa3Hble SBICHUSA
OKpY’KaloIIero MHpa, 3HAHHE MOHATHWHOrO ammapara mo pasueny «CtepeoMeTpusi»
yueOHOro Kypca reoMeTpuH;

e (opMupoBaHHE YMEHHUS BIAJETh OCHOBHBIMU MOHATHAMH O IIPOCTPAHCTBEHHBIX (PUTYpax
U HUX OCHOBHBIMHM CBOWCTBaMM, 3HaHHE TeopeM, (OpPMYJI M yMEHHUE HUX NPUMEHSATH,
YMEHUS I0Ka3bIBaTh TEOPEMBI U HAXOJIUTHh HECTaHJAPTHBIE CIIOCOOBI peIIeHUs 3a/1a4;

e (opMHUpOBaHME YMEHHUs paclio3HaBaTb Ha YEpPTEKaxX, MOJEINSIX U B pEabHOM MHUDE
MHOT'OI'PaHHHKH U TeJla BPaIlleHUs, KOHCTPYHPOBAaTh N'€OMETPUUYECKHE MOJIEIIH;

e (dopMuUpOBaHME  IOHMMAaHHUS  BO3MOXXHOCTH  aKCHOMAaTHYECKOTO  IOCTPOCHHS
MaTeMaTHYeCKUX Teopui, (opMupoBaHME TIOHUMAHHUA POJM AKCUOMATHUKU IPH
IIPOBEACHUM PACCYKICHUI;

e (opMHUpOBaHME yMEHHUS BIAJETh METOJAMU JI0KA3aTelIbCTB U AJTOPUTMOB pEILEHMUS,
YMEHHUS UX HPUMEHSTh, MPOBOAUTH JOKA3aTEJbHbIE DPACCYXKIECHUS B XOJE pEICHHS
CTEPEOMETPUYECKUX 3a7ad M 3a7ad C MPAaKTUYECKHM COJepkaHueM, (hopMupoBaHHe
IPEJCTAaBICHUS O HEOOXOAMMOCTH JI0Ka3aTeNbCTB MPU OOOCHOBAaHMM MaTeMaTHUECKUX
YTBEP)KJICHHUH U POJIM aKCHOMATHUKH B TIPOBEICHUH JISTYKTHBHBIX PACCYKICHUM;

® Da3BUTHE M COBEPLICHCTBOBAHHE HHTEUIEKTYalbHBIX M TBOPYECKUX CIOCOOHOCTEH
oOyyarolmuxcs,  I[03HABaTE€JIbHOM  AaKTUBHOCTH,  HCCIEIOBATEIbCKUX  YMEHHI,
KPUTHYHOCTH MBIIUICHHUS, HHTEPEca K H3Y4EHUIO TEOMETPUH;

e (opmupoBaHue (YHKIMOHAIBHOW TIPAMOTHOCTH, DPEJIEBAHTHOW TI'€OMETPUHU: YMEHMS
pacro3HaBaTh MPOSBICHUS I€OMETPUUECKUX MOHATUH, OOBEKTOB M 3aKOHOMEpPHOCTEH B
peanbHBIX JKU3HEHHBIX CUTYallMsIX W TPH H3YYCHUH JAPYrHX YYEOHBIX MPEIMETOB,
MIPOSIBJICHUS] 3aBUCUMOCTEH 1 3aKOHOMEPHOCTEH, MOJCIUPOBaHUS PEeabHBIX CUTYaIuil,
WCCIIIOBAHMSI TIOCTPOSHHBIX MOJIENIeH, HHTEPIIPETAIINH MTOTyYSHHBIX PE3yJIbTaTOB

OCHOBHBIMHU COJIepKaTeNbHBIMU JTHUHUAMHU ydeOHoro kypca «l'eomerpusi» B 10-11 kiaccax
aBIsitOTCA: «lIpsAMbIe M TIIIOCKOCTH B MPOCTPAHCTBE», «MHOrorpaHHukm», «Tema BpalieHus»,
«BeKTopbI ¥ KOOPAMHATHI B IPOCTPAHCTBEY, «/[BUKEHUS B IPOCTPAHCTBE.

Ha u3ydenune reomerpun otBoauTcs 3 yaca B Heaenmo B 10-m kiacce u 3 waca B Henenro B 11-
M KJ1acce, BCero 3a JiBa roga oOyuenust — 204 yueOHbIX yaca.

Jis peanu3anuy mporpaMMBbl UCTIONB3YIOTCS YIeOHUKH, TOMYIIEHHBIE K HCITOJIB30BAHHIO MTPH
peanu3ay UMEIOIINX roCyJapCTBEHHYIO aKKpEIUTAIMI0 00pa30BaTeIbHBIX IPOTrpaMM
Ha4yaJIbHOTO OOIIET0, OCHOBHOTO OOIIETO, CPeIHEro 00IIero 00pa3oBaHus OPTaHU3aAUIMH,
OCYILIECTBISIONIMMU 00Pa30BaTENbHYIO JAESITEIbHOCTD, IPUKa30M MUHITPOCBEIIEHHS OT
21.09.2022 Ne 858:

o Martemaruka. ['eomerpus, 10 - 11 knaccsl, JI.C. Atanacs u np., 3naTenscTBo
«ITpocBeenune»

DneKTpoHHbIe 00pa30BaTeNbHbIE PECYPCHI, JOMYIEHHbIE K UCIIOJIb30BAHUIO NP peaTu3aliu
MUMEIOIINX TOCYIAPCTBEHHYIO aKKPEIUTAIIHIO 00pa30BaTENbHBIX MPOTrPaMM HadaJIbHOTO OOIIIETO,
OCHOBHOT'O 001IIET0, CpeHero odiiero 00pa3oBaHus MpUKa3oM MUHIPOCBEIIEHUS OT
02.08.2022 Ne 653:

bubimoreka ®T'UC «MOSI mikona» — lesson.academy-content.myschool.edu.ru/02.2/08

Ilnanupyemblie pe3yJibTaThl 0CBOEHUSI Y4eOHOT0 Kypca

JIMYHOCTHBIE pe3yJibTaThl

JIn4HOCTHBIE PE3yJbTAaThl OCBOCHHS MPOrpaMMbl yaeOHOTO Kypca «I'eomeTpusi»
XapaKTEePU3YIOTCA:

I'paxxnanckoe BocIMTaAHME:



c(hOpPMHUPOBAHHOCTHIO TPAKTAHCKOHN TO3UIIMN 00YJaIONIErocs Kak aKTHBHOTO U OTBETCTBEHHOTO
YJIeHA POCCHIICKOTO 00IIECTBa, MPEACTABICHUEM O MaTEMATHUYECKIX OCHOBAX

(G YHKIIMOHUPOBAHUS PA3IMYHBIX CTPYKTYP, SIBJICHUH, TIPOLIETYP TPAKIAHCKOTO O0IIECTBA
(BBIOOPBI, OTIPOCHI U TIP.), YMEHHUEM B3aMMO/ICHCTBOBATh C COLUATIbHBIMA HHCTUTYTAMH B
COOTBETCTBHUH C MX (PYHKIIUIMH U Ha3HAYCHHUEM.

I[IaTpnoTnyeckoe BOCIMTAHUE!

c(hOpPMHUPOBAHHOCTHIO POCCUHCKON IPaKIaHCKOM UJIEHTUYHOCTH, YBKEHHUS K TIPOIIUIOMY H
HACTOSIIEMY POCCUICKOW MAaTEMATUKH, IEHHOCTHBIM OTHOLIEHUEM K JOCTHXKEHUSAM POCCHIUCKHUX
MAaTeMaTUKOB U POCCUMCKON MAaTeMaTUYECKOM IIKOJIbI, K UCITOIb30BAHUIO 3TUX JTOCTHKCHUH B
JIPYTUX HayKax, TEXHOJOTHUAX, cpepax SKOHOMHUKH.

JyX0BHO-HPABCTBEHHOI'0 BOCIIMTAHUSA

OCO3HAaHUEM JYXOBHBIX [IEHHOCTEH POCCUICKOTO Hapo1a; CHOPMUPOBAHHOCTHIO HPABCTBEHHOTO
CO3HaHUs, STUYECKOTO MOBEICHUS, CBI3aHHOTO C MPAKTUYECKUM MMPUMEHEHUEM JTOCTHKECHUI
HayKU U JeSTEIbHOCTHIO YUEHOI'0; OCO3HAHUEM JIMYHOTO BKJIAJIa B TOCTPOCHUE YCTOMUHUBOIO
Oymayuiero.

IcTeTHYECKOE BOCIIUTAHHE:

3CTETUYECKHUM OTHOILEHUEM K MUPY, BKIIFOYasi 3CTETUKY MAaTEMaTHYECKUX 3aKOHOMEPHOCTEH,
00BEKTOB, 3a/1a4, PEIICHUN, PACCYKICHUH; BOCIIPUUMYHBOCTHIO K MATEMATHICCKIM aCIIEKTaM
Pa3IMYHBIX BUJIOB UCKYCCTBA.

du3nvecKoe BOCIUTAHHUE:

c(OpPMHUPOBAHHOCTHIO YMEHHUS MIPUMEHSITh MaTeMaTHUYECKHIE 3HAHUSI B UHTEpecax 3J0POBOTO U
0e301macHOro 00pasa KU3HU, OTBETCTBEHHOTO OTHOIICHHS K CBOEMY 3/I0pOBBIO (3710pOBOE
MUTaHKe, COATAaHCUPOBAHHBIN PEKUM 3aHATHI M OT/bIXa, PETYIIApHas GU3HMUSCKas aKTHBHOCTB);
(hM3HYECKOTO COBEPIICHCTBOBAHUS, TIPH 3aHATUSAX CIIOPTHBHO-030POBUTEIHHON
JIeSITENNLHOCTBIO.

TpyaoBoe BocniuTanue:

TOTOBHOCTBIO K TPY/y, OCO3HAHHEM LIEHHOCTH TPYAOIIO0MS; MHTEPECOM K pa3IUYHbIM cepam
po¢eCCUOHANBHON JIEATETLHOCTH, CBI3aHHBIM C MAaTEMAaTUKOM U €€ MPUIIOKEHUSIMH, YMEHUEM
COBEpIIIaTh OCO3HAHHBIN BBIOOp OyAyIIeH mpodeccuu U pearTu3oBbIBaTh COOCTBEHHBIE
YKU3HEHHBIC TJIAaHBI; TOTOBHOCTHIO U CITOCOOHOCTHIO K MAaTEMaTHYECKOMY 00pa30BaHUIO U
caM000pa30BaHUIO Ha MPOTSHKEHUH BCEU KU3HU; TOTOBHOCTBIO K aKTUBHOMY YYaCTHIO B
pelIeHU MTPAKTUYECKUX 3a]1a4 MaTeMaTHIECKON HAIIPaBICHHOCTH.

IKoj0ruyecKoe BOCIUTAHHE!

c(hOpMHUPOBAHHOCTHIO IKOJIOTHUECKOM KYJIBTYPhI, IOHUMAaHUEM BIIUSIHUSI COITMAIBHO-
SKOHOMUYECKUX MPOLIECCOB HAa COCTOSIHUE MPUPOJIHON U COLIMAIBHOU Cpeibl, 0CO3HAHUEM
JI00AJTFHOTO XapaKTepa IKOJIOTHUECKUX TTPOOJIeM; OpUEHTAIUE Ha TPUMEHEHUE
MaTeMaTHYeCKHUX 3HAHUU IS pelIeHus 3a7a4 B 0071acTi OKPYXKAIOIIeH cpeibl, MIIaHUPOBaAHUS
MTOCTYIIKOB M OIICHKW WX BO3MOYKHBIX TTOCJICJICTBUM JIJISi OKPYKAIOIIEH CPEJIBI.

IleHHOCTH HAYYHOTO MO3HAHMSA

c(hOpMHUPOBAHHOCTHIO MUPOBO33PEHUSI, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO Pa3BUTHSI
HAyKH 1 OOIIECTBEHHOW MPaKTUKH, TOHUMaHUEM MaTeMaTUYeCKON HayKu Kak cepsl
YEJIOBEUECKOU JIEATETLHOCTH, TAIOB €€ Pa3BUTHS U 3HAYUMOCTH JJIs PA3BUTHS ITUBUIIU3AIINH;
OBJIAJICHUEM SI3bIKOM MAaTEMaTUKH U MaTEMaTUYECKON KyJIbTYpOU KaK CpPEJCTBOM MO3HAHUS
MHpPAa; TOTOBHOCTBIO OCYIIECTBIIATH MPOEKTHYIO U UCCIIE0BATEIBCKYIO AEATEIbHOCTh
WHJIMBUIyaJIbHO U B TPYIIIIE.

MeTtanpeaMeTHble pe3yJbTaThl

MeTanpeMeTHBIE pe3yTbTaThl OCBOSHUS MPOTPaMMBI yaeOHOTO Kypca «I eoMeTpus»
XapaKTePU3YIOTCS OBIIAJICHHEM YHUBEPCAIbHBIMU MO3HABATEIbHBIMH JICHCTBUSIMH,
YHUBEpPCaJIbHBIMU KOMMYHUKAaTUBHBIMU JIEHCTBUSMU, YHUBEPCAILHBIMH PETYISITUBHBIMU
JICUCTBUSIMH.

1) YHuBepcanbHbIe MO3HABATEIbHbIE ICHCTBUS, 0OecreunBaroT GOopMHUPOBaHUE 0A30BBIX
KOTHUTUBHBIX ITPOLECCCOB 06yqa10mnx05{ (OCBOGHI/IC MCTOOB ITO3HAHUSA OKPYKAIOIICTO ana,
MIPUMEHCHHE JIOTHYCCKHX, HCCIIE0BATEILCKHUX OICpalliii, yMEeHH# paboTaTh ¢ nHpOpMAIIHE).



ba3oBble Jlornueckue AeiCTBUSA:

e BBIABJIATH U XapaKTE€PHU30BaTh CYIIECTBCHHbIC MPU3HAKN MaTEMATHYECKUX OOBEKTOB,
MOHSTHUM, OTHOIICHUN MEXY MOHATUAMU; (HOPMYIHPOBATH OMPEIeICHUSI TOHATHI;
YCTaHABJIMBAThH CYIIECTBEHHBIN MPU3HAK KIACCU(PHUKAIIMNA, OCHOBAHUS JJIs1 00001IeHHS
U CpaBHEHUS, KPUTEPUHU IPOBOJIUMOTO aHAIN3a;

e BOCHPUHUMATH, GOPMYIHPOBATH U IPEOOPA3OBHIBATH CYKICHUS. YTBEPAUTEIbHBIE U
OTpHULaTeNIbHbIE, eAMHUYHBIC, YaCTHbIE U OOIIUE; YCIOBHEIE,

e BBIIBJIATH MAaTEeMaTHUECKUE 3aKOHOMEPHOCTH, B3aMMOCBSI3U M IPOTHBOPEYHs B (paKTax,
JAHHBIX, HAOJIIOICHUSAX U YTBEPXKACHUX; IIpearatb KpUTEpUH IJis BBISIBICHUS
3aKOHOMEPHOCTEH U IIPOTUBOPEUYUH;

e JIeJaTh BBIBOJBI C UCIIOJIH30BAHUEM 3aKOHOB JIOTHKH, I€TyKTUBHBIX U UHIYKTHUBHBIX
YMO3aKJIIOUYEHNUH, YMO3aKJIFOUEHUH 110 aHAJIOTHUH;

e MPOBOIMUTH CAMOCTOSTEIBHO TOKA3aTE/ILCTBA MATEMATHUECKIX YTBEPIKIACHUH (psiMbIe
¥ OT IPOTUBHOI'0), BBICTPAHBATh APTyMEHTAINIO, IPUBOIUThH TIPUMEPBI U
KOHTPIIPUMEPBI; 000CHOBBIBATh COOCTBEHHBIE CYK/ICHUS U BBIBOIBI;

e BBIOMpATh CIOCOO peleHus yueOHO 3a/1auu (CpaBHUBATh HECKOJIbKO BapUAHTOB
peleHus, BEIOUpaTh Hanbosee MOAXOASIINN C YIETOM CaMOCTOSITENTEHO BBIZEIIEHHBIX
KPHUTEPHUEB).

Ba3oBble uccienoBareibckue JeiicTBUSA:

e HCIOJB30BATh BOMPOCHI KAK MCCIIEOBATEIICKANA HHCTPYMEHT MO3HAHUS,
dbopMynupoBaTh BOIPOCH], (PUKCHPYIOIIKUE TPOTUBOPEUHE, TPOOIEeMY, YCTaHABIUBATD
HCKOMOE U JaHHOE, (POPMHPOBATH TUIIOTE3Y, APTyMEHTHPOBATH CBOIO MO3HUIIHIO,
MHEHHE;

e TPOBOJUTH CAMOCTOSITEIHLHO CINIAHMPOBAHHBIN SKCIIEPUMEHT, HCCIIEIOBAHUE TI0
YCTaHOBJICHHIO OCOOCHHOCTEH MaTeMaTH4eCcKoro 00beKTa, sIBJICHHUs, IIpolLecca,
BBISIBIICHHUIO 3aBUCHMOCTEH MEXKAY O0BbEKTaMH, SIBICHHUSIMH, IIPOLIECCaMH;

e CaMOCTOATENBHO (OPMYIUPOBATH OOOOIEHHS U BBIBOABI 110 pe3yJbTaTaM
IIPOBEJICHHOT0 HA0JI0I€HNUS, MCCIIE0BAHNUS, OLIEHUBATh JOCTOBEPHOCTH MOTYYEHHBIX
pe3yJbTaTOB, BEIBOJIOB U 0000IIEHUI];

e TPOTHO3MPOBATH BO3MOXKHOE PA3BUTHE MPOIIECCA, a TAK)KE BBIABUTATH TPEATIOIOKEHUS
0 €ro pa3BUTUU B HOBBIX YCIIOBHSX.

Paborta c unopmanmeii:

e BBIABIATH JePUIUTHI HHPOPMAIUH, TaHHBIX, HEOOXOAUMBIX ISl OTBETA HAa BOIIPOC U
JUTSL PEeUICHUs 3aauH;

e BBIOMPATh HH(OPMALIUIO U3 HICTOYHUKOB PA3IMYHBIX TUIIOB, aHATH3UPOBATH,
CHCTEMaTH3MPOBATh U HHTEPIIPETHPOBATh HH(OPMAIIHIO pa3IMIHBIX BUIOB U GOPM
MPE/ICTaBICHNUS;

e CTPYKTYpPHpOBaTh WH(POPMAIIHIO, IPEACTABIATH €€ B pa3IMuHbIX (hopMax,
WITIOCTPUPOBATh rpauuecKy;

e OIICHMBATH HAJISKHOCTh HHPOPMAIIUH TI0 CAMOCTOSTEIFHO CHOPMYITHPOBAHHBIM
KPUTEPUSIM.

2) YHuBepcaibHbie KOMMYHMKATHBHBIE [ICHCTBIS, 00SCIIEUNBAIOT CHOPMUPOBAHHOCTh
COILIMAJIbHBIX HABBIKOB 0OYUYAIOIIUXCSI.
Oomenue:

e BOCHPUHUMATH U POPMYJIUPOBATH CYKICHUS B COOTBETCTBUH C YCIOBUSAMH U LEISIMU
oO0IIeHus; ICHO, TOYHO, TPAMOTHO BBIPaYKaTh CBOIO TOUKY 3PEHHUS B YCTHBIX U
NUCbMEHHBIX TEKCTaX, JaBaTh MOSICHEHHUS TI0 X0y pEIIeHUs 3a/1aui, KOMMEHTHPOBATh
MTOJIyYEHHBIN pe3yJIbTarT;

e B X0J€ 00CYXKICHHUS 3a7[aBaTh BONPOCHI MO CYLIECTBY 00CYXIaeMOI TeMBbI, TPOOIEMBbI,
pelaeMoii 3a1a4M, BbICKAa3bIBaTh UJIEH, HALIEJICHHbBIE HA MTOMCK PELICHMUS,
COIIOCTABJIAITh CBOM CYXJICHUS C CY)KACHUSAMH JAPYTHX YIaCTHUKOB JTMAJIOTA,
0OHapyXHBaTh Pa3IUYKe M CXOACTBO IMO3HIINI; B KOPPEKTHOU PopMe hopmMyIupoBaTh
pa3HOIJIaCcHsl, CBOM BO3PAKCHHUS;



e TPEICTABIIATH PE3YJbTAThl PEIICHUS 3a]]a4l, IKCIIEPUMEHTA, UCCIIEA0BaHNUs, IPOEKTa,
CaMOCTOSITENILHO BBIOUPATh (hOpPMAT BBICTYIUICHHS C yYETOM 3a/1a4 MPE3CHTAIUU 1
0COOEHHOCTEH ayTUTOPHH.

CoTpyaHn4ecTBO:

e TIOHHMMATh M UCIIOJIB30BATh MPEUMYIIECTBA KOMAaHHOW U MHAMBUAYAIbHON pabOThI
IpY pEeUICHUU Y4eOHBIX 3a/1a4; IPUHUMATh LIEJIb COBMECTHOM JIEATEIbHOCTH,
IUTAHUPOBATh OPraHU3alMI0 COBMECTHON padOThI, pacIpeessaTh BUIbI padoT,
JIOTOBApUBATHCS, 00CYKIIATh MPOIECC U PE3yAbTAT padOThI; 0000IIaTh MHEHUS
HECKOJILKUX JIIOJIEN;

e yYacCTBOBATh B IPYMIOBHIX (hopMax paboThl (00CYXkIeHHS, 0OMEH MHEHHUH, MO3TOBbBIE
HITYPMBI U MHBIE); BBIMOJIHATH CBOIO YaCTh PaOOThI U KOOPAMHUPOBATH CBOM JCHCTBHS
C IpYTMMH YJI€HaMHU KOMaH/Ibl, OLIEHUBATh KAYECTBO CBOETO BKJIAAa B OOIIMIA IPOIYKT
0 KpUTepusiM, cHOpMyIHpPOBaHHBIM yYACTHUKAMU B3aUMOACHCTBHUS.

3) YHuBepcaibHbIC peryJasiTUBHbIE JICHCTBUS, 00eCeunBalOT (HOPMUPOBAHUE CMBICIOBBIX
YCTaHOBOK U JKU3HEHHBIX HABBIKOB JINYHOCTH.
Camoopranuzanusi:

e COCTaBJIATH IUIAH, AITOPUTM PEIICHUS 33[]a41, BEIOUPATh CIIOCO0 PELICHUS C YIETOM
UMEIOINXCS PECYPCOB U COOCTBEHHBIX BO3MOYKHOCTEH, apryMEHTHUPOBATh U
KOPPEKTUPOBATh BApUAHTHI PELICHUI C y4eTOM HOBOM HH(pOpMAIIIH.

CaMOKOHTPOJIb:

e BIJIAJIETh HABBIKAMH ITO3HABATEIHHON peIIeKCHM KaK OCO3HAHUS COBEPIIIAEMbIX
JeMCTBUH M MBICTUTEIBHBIX IPOIIECCOB, UX PE3YIIBTATOB; BIIA/IETh CIIOCOOAMU
CaMOIIPOBEPKH, CAMOKOHTPOJIS IIPOIecca U pe3yibTaTa pelIeHusl MaTeMaTHYeCKON
3aJa4u,

e TPEABUACTH TPYAHOCTH, KOTOPBIE MOTYT BO3HUKHYTH MPHU PEIICHUU 3a7aul, BHOCUTh
KOPPEKTHBBI B IEATEIILHOCTh HA OCHOBE HOBBIX O0OCTOSATENBCTB, TaHHBIX, HAIEHHBIX
OIINOOK, BBISIBICHHBIX TPYIHOCTEH;

e OIICHMBATH COOTBETCTBHE PE3yJIbTATA IIETH U YCIOBUSAM, OOBICHATH PUINHBI
JOCTHIKEHUS WM HEOCTHKEHUS Pe3yabTaTOB JAESATEIbHOCTH, HAXOIUTh OIIHOKY,
JIaBaTh OIIEHKY MPHOOPETEHHOMY OIIBITY.

IIpexMeTHBIE pPe3yJIbTATHI

10-i1 kaacc

OmepupoBaTh NOHATHAMH: TOYKA, IPsMasi, TNIOCKOCTb.

[TpuMeHSTh aKCHOMBI CTEPEOMETPHH U CIICACTBUS M3 HUX MPH PEIICHIUH T€OMETPHUECKUX 3a/1ad.
OmnepupoBaTh MOHATUAMHU: MAPAJUIETBHOCTD U NEPIEHIUKYIIPHOCTD MPSIMBIX U IMJIOCKOCTEH.
KnaccuguimpoBars B3auMHOE PAaCMOIOKEHHE MPSIMBIX M IIOCKOCTEH B IPOCTPAHCTBE.
OmepupoBaTh NOHSATHAMH: JBYTPAHHBIN YTOJI, TPaHU JBYTPAHHOTO yriia, peOpo ABYTPaHHOTO
yIJIa; TUHEHHBIN YroJl ABYTPAHHOTO yIia; IpalyCHas Mepa IByTpaHHOrO yria.

OmnepupoBaTh NOHATHUSMH: MHOTOTPaHHUK, BBITYKIIBIA ¥ HEBBITYKJIbI MHOTOTPaHHHUK,
AJIEMEHTHI MHOTOTPAHHUKA, PaBMIIbHBI MHOTOTPaHHHUK.

Pacrio3HaBaTh OCHOBHBIE BU/IbI MHOTOTPAHHHUKOB (TUpaMK/Ia; MPU3Ma, TPSIMOYTOJIbHBIH
napasuiesienuIe1, Kyo).

KrnaccuduuupoBars MHOTOIpaHHUKH, BEIOMpas OCHOBaHUS JUIA Kiaccudukanuu (BHITYKIIbIE U
HEBBITYKJIbIE MHOTOTPaHHUKH; MIPaBHIIEHBIE MHOTOTPAaHHHUKH; TIPSIMBIE U HAKJIIOHHBIE TTPH3MBI,
napaJuiesenuIeb).

OmnepupoBaTh MOHATUSMHE: CEKYINAs TNIOCKOCTh, CEYEHNUE MHOTOTPAHHUKOB.

OOBACHATH MPUHIIUIIBI TOCTPOCHUS CEYSCHH, UCTIONIb3YSI METOJL CIICIOB.

CTpOUTh CeueHHs MHOTOTPaHHUKOB METOJIOM CJIC/IOB, BBIIOIHATH (BBIHOCHBIE) TNIOCKHE
YEepTEKU U3 PUCYHKOB MPOCTHIX 00BbEMHBIX (PUTYD: BUJ CBEPXY, COOKY, CHU3Y.

Pemats 3agaun Ha HaXOXK/AEHHE T€OMETPHUYCCKIX BEJIMYUH [0 00pa3aM WK aJrOpUTMaM,
MIPUMEHSS U3BECTHBIC aHATUTHUECKUE METO/IbI IPU PELICHUU CTaHAAPTHBIX MaTEeMaTHUYECKUX
3a71a4 Ha BBIYMCIICHUE PACCTOSHUI MEXIY IByMs TOYKaMH, OT TOUYKH J0 MPSIMOM, OT TOUKH J10
TUTOCKOCTH, MEXK/1y CKPEIMBAIOIIMMUCS TPSIMBIMU.



Pemats 3agaun Ha HaXOXK/AEHHE T€OMETPHUYCCKIX BEJIMUMH [0 00pa3aM WK aJrOpUTMaM,
MIPUMEHSS U3BECTHBIC aHATUTHUECKUE METO/IbI IPU PELICHUU CTaHAAPTHBIX MaTEeMaTHUYECKUX
3aj1a4 Ha BBIYMCIICHHE YTIIOB MEXKAY CKPEIIMBAIOLIIMMUCS MPSIMBIMHU, MEKAY MPSIMOH U
TUIOCKOCTBIO, MEXKAY IJIOCKOCTSIMU, IBYTPAHHBIX YTJIOB.

Ber4ucnsaTh miomaam noBepXHOCTel MHOTOIPAHHUKOB (MIpHU3Ma, IIUPpaMK/Ia) ¢ IPUMEHEHHEM
(bopMyIT; BEIYUCIATH COOTHOIICHUS MEXKAY IJIOIAIIMHU IIOBEPXHOCTEH, 00beMaMH 1MOI00HBIX
MHOTOTPaHHHUKOB.

OmnepupoBaTh MOHATUSMH: CHMMETPHS B IPOCTPAHCTBE; LEHTP, OCh U INIOCKOCTH CHMMETPHH,
LEHTP, OCh U TIOCKOCTh CHMMETPUH (PUTYPHI.

W3BnekaTh, mpeoOpa3oBbIBaTh U HHTEPIPETUPOBATH HH(POPMAIMIO O TPOCTPAHCTBEHHBIX
reOMEeTPUYECKUX (PUTypax, MPEACTaBICHHYIO Ha YepTekax U PUCYHKAX.

[TpumeHsTH reoMeTpudecKre (GaKThl IS PEIICHUS CTEPEOMETPHUECKUX 3aj1ad,
MPEATOJIararoIuX HECKOJIBKO [IaroB PEIICHHUs, €CIIN YCIIOBHS IPUMEHEHHS 33/1aHbl B SIBHOU
dopme.

[TpuMeHATh MpoCTEHIINe MPOrpaMMHBIE CPEICTBA U 3JIEKTPOHHO-KOMMYHHUKALIMOHHBIE CUCTEMBI
IIPU PEUICHUN CTEPEOMETPUIECKUX 3a/1aY.

[TpuBOIUTE MPUMEPHI MATEMAaTHYECKUX 3aKOHOMEPHOCTEH B IIPUPO/IE U KHU3HHU, PAcIlO3HABATh
MIPOSIBJIICHUE 3aKOHOB T€OMETPUH B HCKYCCTBE.

[TpuMeHsATh MoTy4eHHbIC 3HAHUS HA MPAKTUKE. aHAIN3UPOBATh PeasIbHbIC CUTYalluU U
MPUMEHSTh U3Y4YEeHHBIE TIOHSATHS B ITPOIECCE TIOMCKA PEHICHUSI MATEMaTHYECKH
copMyIHPOBaHHOI MTPOOIEMBI, MOJICIUPOBATh PEATLHBIC CUTYAIUU HA S3bIKE TEOMETPHH,
MCCIIEIOBATh MOCTPOSHHBIE MOJIEIH C MCIIOJIb30BAaHUEM I'€OMETPHYECKUX MMOHIATUN B TEOPEM,
anmapaTa areOpsl; pemaTh NPaKTHIeCKUe 3aJa4l, CBI3aHHbIEC C HaXOKACHHEM
TE€OMETPHYECKUX BEITHYUH.

11-ii knace

OnepupoBaTh MOHATUSAMH: IWJIHHIPUYECKAsS MOBEPXHOCTD, 00Pa3yIOIINe IHIUHIPHIECKON
MOBEPXHOCTH; LIMJIMH/IP; KOHUYECKasi IOBEPXHOCTh, 00pa3yrolie KOHUYECKOM MOBEPXHOCTH,
KOHYC; cpepruecKkasi TOBEpXHOCTb.

Pacnio3HaBath Tena BpamieHus (HUIMHADP, KOHYC, cdepa u 1map).

OOBACHATDH CIIOCOOBI MOTyYEHUS TEJ BpallleHUS.

KnaccuduupoBats B3auMHOE pacnoioxkeHne chepbl U IIOCKOCTH.

OmnepupoBath MOHATUSMHE IAPOBON CETMEHT, OCHOBAHNE CETMEHTA, BRICOTA CETMEHTA,
IIapOBOI1 €10, OCHOBAaHHUE LIAPOBOI0 CJI0S, BBICOTA IIAPOBOTO CJI0s; IIapOBOI CEKTOP.
Borauciate 00beMbI 1 TUTOIIAAM TOBEPXHOCTEH TeJ BpalleH s, TEOMETPHIECKUX TEI C
pUMEHEHHEM (OpMYIL.

OmnepupoBath MOHATUSMHI . MHOTOTPaHHUK, BIMCAHHBINA B C)epy U OMUCAHHBIA OKOJIO CEPHI;
cdepa, BIMcaHHAs B MHOTOI'PAaHHUK MJIH TEJIO BpAIIEHUS.

BBIUUCIIATE COOTHOIIEHHSI MEXKTY TIIOMIAIMH ITOBEPXHOCTEH M 00beMaMHu MOT00HBIX TeJl.
N300paxkaTh u3yyaemble (GUTYphI OT PYKH U C IPUMEHEHHEM IPOCThIX YePTEHKHBIX
WHCTPYMEHTOB.

BeimonHsTh (BEIHOCHBIC) IJIOCKUE YEPTEXKU U3 PUCYHKOB IMPOCTHIX 00BEMHBIX (DUTYpP: BU
CBepXY, COOKY, CHU3Y; CTPOUTH CEUCHHUS TeJl BPAIICHUSI.

W3BnekaTh, MHTEPIPETHPOBATH U MPEOOPA30BBIBATH HH(POPMAIIUIO O TPOCTPAHCTBEHHBIX
reOMEeTPHUECKUX (DUTYpax, MPEICTaBICHHYIO Ha YepTeKaX U PUCYHKAX.

OmnepupoBaTh MOHATUEM BEKTOP B IPOCTPAHCTBE.

BEITONTHATE AEHCTBUS CII0KEHUST BEKTOPOB, BEIYUTAHUS BEKTOPOB U YMHOXKEHHS BEKTOpa Ha
YHCII0, OOBACHATH, KAKUMU CBOWCTBAMH OHM 00J1aJat0T.

[TpuMeHSTH MPaBIITIO MapasUIeIeUIe 1A,

OnepupoBaTh MOHATUSAMHU: JIEKAPTOBBI KOOPIMHATHI B TPOCTPAHCTBE, BEKTOP, MOYJIb BEKTOPA,
PaBEHCTBO BEKTOPOB, KOOPAMHATHI BEKTOPA, YTOJI MEXK/TY BEKTOPAMH, CKAISIPHOE ITPOM3BEICHHE
BEKTOPOB, KOJJTMHEAPHbIE U KOMILJIAHAPHBIC BEKTOPBI.

Haxoaute cyMMy BEKTOPOB M ITPOM3BEICHHE BEKTOPA HA YUCIIO, YTOJI MKy BEKTOPAMH,
CKaJIIPHOE MPOU3BEICHHUE, PACKIIAIbIBATh BEKTOP 110 ABYM HEKOJJIMHEAPHBIM BEKTOPAM.
3amaBaTh MIIOCKOCTh YPAaBHEHUEM B IEKapPTOBOM CHCTEME KOOP/HHAT.



[IpumensaTh reomeTprdeckue GakThl sl pEIICHUST CTEPEOMETPUUECKUX 3a]1a4,
MIPEIOJIArafoIINX HECKOJIBKO IIAr0B PEIICHHUs, €CIIH YCIIOBUS IPUMEHEHUS 3a]JaHbl B IBHON
dhopwme.

Pemarp npocrelinie reoMeTpUIecKre 3a/1a9i Ha MPUMEHEHHE BEKTOPHO-KOOPAMHATHOTO
METO/A.

CBOOOTHO oOMEpUPOBaTh TOHATUSMHU, CBSI3aHHBIMH C JIBIDKEHHEM B IPOCTPAHCTBE, 3HATH
CBOMCTBA JBHIKCHHUIA,

BrImonHATe M300paXkeHUs MHOTOTPAHHUKOM WM TEJ BpAIlleHUs MPH TNapalieIbHOM IepeHoce,
LEHTPATbHOM CHUMMETPHUH, 3C€PKAIbHOM CHUMMETPHH, IIPH IIOBOPOTE BOKPYr MPSMOH,
peoOpa3oBaHus MOI00HS;

Pemate 3ama4yn Ha 1OKa3aTeIbCTBO MATEMAaTHUYECKHX OTHOIICHHUIH M HAXO0XKICHHE
TEOMETPHUUYECKUX BEIIMYUH 1O 00pa3IaM Wid arOpuTMaM, MPUMEHSST H3BECTHBIC METOIbI IPU
peIIeHUH CTaHAAPTHBIX MAaTEMAaTHYECKUX 3a/1a4.

[TpuMeHsITh MPOCTEUIIE MPOTPAMMHBIE CPEACTBA B AJICKTPOHHO-KOMMYHHKAITUOHHBIE CHCTEMBI
MIPU PEIICHUH CTEPEOMETPHUCCKHUX 3a1ad.

[TpuBOIUTE IPUMEPHI MATEMATHYECKUX 3aKOHOMEPHOCTEH B IPUPOJIC U )KU3HH, PACIIO3HABATH
MPOSIBIIEHUE 3aKOHOB F'€OMETPUU B HCKYCCTBE.

[TpuMeHSITh MOTYYCHHBIC 3HAHUS HA MPAKTUKE: aHATM3UPOBATh PEATbHBIC CUTYaIlUU U
MIPUMEHSTh U3yUCHHbIE TIOHATHS B MIPOLIECCE MOMCKA PEIICHUSI MaTeMaTUYECKU
chOopMyITMPOBAHHOMN TIPOOIEMBI, MOJICTHPOBATH PEATHHBIC CUTYAIIUHU HA S3BIKE TEOMETPHH,
HCCIIEA0BATh OCTPOCHHBIC MOJICIIH C UCIIOIb30BAHHEM T€OMETPHUYECKUX TIOHITHI U TEOPEM,
amnmapara anreOpsl; pemaTh MPaKTHYCCKHUE 3a/1a49H, CBSI3aHHBIC C HAXOXKICHUEM
T€OMETPUUYECKHUX BEJINYHUH.

Conep:kanue yueOHOro Kypca

10-it ki1ace

IIpsimble ¥ MIOCKOCTH B IIPOCTPAHCTBE

OcHoBHbIE OHATHS cTepeoMeTpun. Touka, mpsimasi, MI0CKOCTh, MPocTpaHcTBO. [ToHsATHE 00
AKCHOMAaTHYECKOM ITOCTPOCHHUH CTEPEOMETPHUH . AKCUOMBI CTEPEOMETPHUHU U CIIEACTBUS U3 HUX.
B3anMHOe pacnosnoxeHue NpsMbIX B IIPOCTPAHCTBE: NIEPECEKAIOIINECH, IapAIIICIIbHBIE U
CKpeuBaromuecs npsamslie. [lapamieapHOCTh IPSIMBIX U INIOCKOCTEN B POCTPAHCTBE!
NapajuieIbHbIC MPSIMbIE B IPOCTPAHCTBE,; NapAIJIEIbHOCTD TPEX MPIMBIX; apaJIIEIbHOCTD
MPSIMOM M TUIOCKOCTHU. YTJIBI C COHAIIPABIEHHBIMU CTOPOHAMHU; YTOJI MEXKY IIPSIMBIMU B
npocrpaHcTse. [lapamienbHOCTD IIIOCKOCTEN: MapaulelIbHbIE IIJIOCKOCTH; CBOMCTBA
napajuleNbHbIX IockocTel. [IpocTeiimre npocTpaHcTBEHHbIE (PUTYpBI HA MIIIOCKOCTH!
TeTpa’p, Ky0, mapajienenumne]]; MTOCTPOCHUE CEUSHUH.

[lepneHAUKyYISIPHOCTD MPSMOM U TJIOCKOCTHU: MEPIIEHIUKYISIPHBIE MIPSIMBIE B
MPOCTPAHCTBE, MPSIMBIE NTApAJUICIbHBIE U IEPIICHIUKYIISIPHBIEC K TIJIOCKOCTH, MPU3HAK
MEPIICHAUKYISIPHOCTH MPSAMON U TUIOCKOCTH, TEOPEMA O MPSIMOM MEPIIEHIUKYIISIPHOM
IJTOCKOCTH. YTJIBI B POCTPAHCTBE: YO MEXIY MPSIMOM U INIOCKOCTBIO; IBYTPAHHBIN YTOJI,
JIMHEWHBIN yroJl IBYTPAHHOrO yria. TpéXrpaHHbld 1 MHOTOrpaHHbIE YIiibl. CBOMCTBA MIOCKUX
YIJIOB MHOTOTpaHHOTO yria. CBOMCTBA INIOCKUX U ABYTPAHHBIX YIJIOB TPEXTPAHHOTO YIJIA.
Teopembl KOCHHYCOB U CUHYCOB JUIsl TPEXTPAHHOTO yIJia.

OpToroHaJibHOE TPOEKTUPOBaHKE. [IepneHIUKyIIsp U HAKJIIOHHBIE: PACCTOSHUE OT TOYKH 0
MIJIOCKOCTH, PACCTOSTHUE OT MPSMOM JI0 TIIOCKOCTH, MPOEKIHs GUTYPHI HA TITIOCKOCTb.
[TeprieHAMKYAAPHOCTD INIOCKOCTEN : MPU3HAK NEPIIEHANKYIIIPHOCTH IBYX IUIOCKOCTEN. Teopema
0 TpeX MEePNEeHANKYISpax.

MHOrorpaHHUKHU

[ToHsiITHE MHOTOTPAHHUKA, OCHOBHBIE 3JIEMEHTHI MHOTOTPAHHUKA, BBIMTYKJIbIE M HEBBITYKJIbIC
MHOT'OTPaHHUKH; pa3BepTKa MHOTOrpaHHuKa. Kpartuaiiime nyTu Ha MOBEpXHOCTH
MHoTorpanHuka. Teopema Ditnepa. [IpoctpancTtBennas Teopema [Mudaropa. Ilpusma: n-
yroJibHAsI IPU3Ma, TPAaHU ¥ OCHOBAHHUS MPU3MBI; IPsIMasi U HAKJIIOHHAS TIPU3MBI; OOKOBas U



IIOJIHAsI TOBEPXHOCTh NpU3MbL. [lapamienenunen, npAMOYyroJbHbIN apaJlIeIICUIE] U €ro
coiicTBa. [Tupamupa: N-yromapHasi nupaMua, TpaHu U OCHOBAHUE MMUPAMHIbI; OOKOBAs U
IIOJIHAS TOBEPXHOCTh TUPAMHU/IBI; IPABUIIbHAS U yCEUEHHAs MUpaMua. DIEMEHTBI IPU3MBI U
nupamuibl. [IpaBuiibHbIE MHOIOIPaHHUKH: IOHATHE NIPAaBUIIBHOIO MHOTOTPAHHMKA,; PAaBUIIbHAS
IIpU3Ma U NpaBUiIbHAS IMPAMUA; IPAaBUIIbHAS TPEYrObHAs MMPaMUa U MPaBUIBHBIN
TeTpasip; Kyo. IlpeacraBienne o mpaBUIbHBIX MHOTOTPAaHHUKAX . OKTAdIP, AOACKadp U
nukocadnp. CedyeHus NpU3MBbl U IUPAMHUIBI.

Brruuciienue 31eMeHTOB MHOTOTPaHHHUKOB: pedpa, AuaroHany, yrisl. [lnomans 60koBoi
IIOBEPXHOCTHU U MOJIHON NOBEPXHOCTHU IPAMOM MPU3MBI, IUIOIIAb OCHOBaHHM, TeOpeMa O
OOKOBOI TOBEPXHOCTH MPsIMOH Tpu3MBIL. [1nomans 60KOBOM MOBEPXHOCTH U MTOBEPXHOCTH
IIPaBWJIBHOM NMUpPaMUIBbI, TEOPEMA O ILIOIAAN YCEUEHHON MMpaMUIbl.

CuMMeTpHs B IPOCTPAHCTBE. CUMMETPHUS OTHOCUTEIBHO TOUKH, IPSIMOM, INIOCKOCTH. DJIEMEHTBI
CUMMETPUU B IUPAMHUJAX, apAJUICICIUIEIaX, IPaBUIbHBIX MHOTOIPaHHUKAX.

BexkTopbl M KOOpAUHATHI B IPOCTPAHCTBeE.

IToHsATHS: BEKTOP B IPOCTPAHCTBE, HYJIEBOW BEKTOD, JUIMHA HEHYJIEBOIO BEKTOPA, BEKTOPBI
KOJUIMHEAPHbIE, COHAIIPABIICHHBIE U IIPOTUBOIIOJIOKHO HAMPABICHHBIE BEKTOPBL. PaBeHCTBO
BEKTOPOB. JIeWCTBUS ¢ BEKTOPAMMU: CIOKEHUE U BBIYUTAHUE BEKTOPOB, CYMMa HECKOJIBKHUX
BEKTOPOB, YMHOKEHHE BEKTOpa Ha yuciio. CBolicTBa cilokeHHs BeKTopoB. CBoicTBa
YMHOX€EHHs BEKTOpa Ha uucio. [lonaTue komruianapHabsie BeKTOpsl. [Ipu3Hak koMIuiaHapHOCTH
TpEX BeKTOPOB. [IpaBmiio mapamnenenunena. Teopema 0 pa3nokKeHUH BEKTOPaA 110 TPEM
HEKOMIUIAHapHBIM BeKTOpaM. [IpsiMoyronbHas cucreMa KOOpAMHAT B IIPOCTPAHCTBE.
Koopaunats! Bektopa. CBsI3bp MEX/ly KOOpJIMHATAMH BEKTOpA U KOOPAWHATAMH TOYEK. YTOJI
Mexny BekTopaMu. CKalsipHOE IPOU3BEIEHUE BEKTOPOB.

11-i1 kace

Tena Bpamenus

[{unuuapuyeckas HOBEPXHOCTh, 00pa3yrole HIUIMHIPUIECKON TOBEPXHOCTH, OCh
WIMHAPUIECKON MOBEpXHOCTH. LIMIMHIP: OCHOBaHMS 1 OOKOBAs MOBEPXHOCTH, 00pa3yromias u
0Cb; TUIOIAb OOKOBOM U MOJHOM MOBEPXHOCTH.

Konnueckas moBepxHOCTH, 00pa3yromre KOHMUYECKOH MOBEPXHOCTH, OCh M BEpPIINHA
KOHHUEeCcKoi nmoBepxHocTu. KoHyc: ocHOBaHME U BepIIMHA, 00pa3yonas U 0Chb; IJI0IAIb
OOKOBOM U MOJIHON MOBEPXHOCTH. Y CEYEHHBII KOHYC: 00pa3yrolue 1 BbICOTa; OCHOBaHMS U
O0KOBast MOBEPXHOCTb.

Cdepa u map: neHTp, paanyc, AMaMeTp; TUIOMAAb TOBEPXHOCTH cdeprl. BzanmHoe
pacriosioskeHue chepbl U INIOCKOCTH; KacaTelbHas INIOCKOCTh K cdepe; MIomaas cepsl.
N300pakeHue Tes BpalleHus Ha IIOCKOCTH. Pa3BepTka mumHApa U KOHyca.

KomOuHamuu Tes BpalieHus 1 MHOTOTpaHHUKOB. MHOTOTrpaHHUK, ONMCAHHBINA OKOJIO CQephl;
cdepa, BicaHHAs B MHOTOTPAaHHHK, WJIH TEJIO BPAIICHUS.

[Tonsatue 06 o6veme. OCHOBHBIE CBOWCTBA 00beMOB Tell. Teopema 06 00bemMe MPSIMOYTOJILHOTO
napaiesienurea u cieacTBus u3 Hee. O0beM MUIMHIPA, KoHyca. OOBEM mapa ¥ IIonah
cdepsl.

[TomoGHBIe Tena B mpocTpaHcTBe. COOTHOMICHUST MY TUIOMIAIIMU TIOBEPXHOCTEH, 00beMaMu
MOJTIOOHBIX TEJ.

Ceuenus utiHpa (MapauIebHO U MEPIEHANKYIISIPHO OCH), CEYeHUs KOHyca (mapasuieibHoe
OCHOBAHHIO U MPOXOJIAIIEe Yepe3 BEPIIUHY), CEUCHUS 1Iapa.

BekTopbl M KOOPAUMHATHI B IPOCTPaHCcTBE. /{BHKEHHS.

Bekrops! B mpocTpancTBe. Onepanuu Hall BEKTopaMu. BekTopHOoe yMHOXKeHHe
BEKTOpOB. CBOMCTBA BEKTOPHOIO YMHOXKeHUsA. [IpssMoyrosbHas cuctema KOOpAMHaT B
npoctpancTse. Koopaunarel Bekropa. Pasnoskenue Bekropa no 6aszucy. Koopaunatao-
BEKTOPHBIN METOJI IIPU PEILIEHUU T'€OMETPUYECKHX 3a/1a4.

JBmxeHus npoctpancTBa. OTobpakenus. [IBmkenus u paBeHcTBO uryp. Oduue
CBOMCTBA ABWKEHUN. BUAbI NBMKEHUI: mapaJUIeIbHbIA EPEHOC, LIECHTPaIbHAs CUMMETPHS,
3epKaJlbHasi CAMMETpUsI, IOBOPOT BOKPYT mpsimoid. [IpeoOpazoBanus nogobus. Ipsmas u chepa
Ditnepa.



TemaTu4eckoe NJIAHUPOBAHUE

10-i1 k1acc
KosmuecTBo yacos DiIeKTpOHHBIE
Ne | HammeHoBaHMe pa3/iesioB U TeM (mudpoBbie)
n/n | mporpaMmslI Beer Konrpon |IMpaktu |\"H®P
Cero | HuIe yeckne |00PasoBaTeibHbIE
padorsl | paborer | PECYPCPI
1 Hexortopsie cBeieHus 13 7
TUTAHUMETPHH
2 | BBenenue B crepeoMeTpUIO 5
bubnuorexa ®I'UC
IIpsiMBbIE U TUIOCKOCTH B «MOS mkona» —
3 | mpoctpanctse. [TapannenbHOCT 25 1 lesson.academy-
HPSIMBIX U IIOCKOCTEH content.myschool.ed
u.ru/02.2/08
[TepieHIUKYIISIPHOCTD MPSMBIX U
4 | Hlepnenpukyisp p 20 1 <>
TUIOCKOCTEH
5 | MHororpaHHUKH 20 1 <..>
6 | BexTOopsI B IpOCTpaHCTBE 16 1 <..>
IToBTOpeHue, 0000ImIEHHE,
7 P ters 9 1 <.>
cHCTEeMaTHU3allus 3HAHUH
OBILEE KOJIMYECTBO YACOB I1O 102 4 0
[NPOT'PAMME
11-i1 kace
KosnnyectBo yacos
Ne DJIeKTPOHHbIE
n/n | HammeHoBaHue pa3/iesioB H TeM Kontpoa | MpakTtay (uudposbie)
NMPOrpamMMmblI Beero | bHBIC eCKHe o0pa3oBaTejbHbIE
padoTel | padorel | PECYPCPI
bubnuorexa ®I'UC
«MOSI mkona» —
1 Tena BpareHus 30 1 lesson.academy-
content.myschool.ed
u.ru/02.2/08
2 OObemsI Ten 30 1
Bexkropsl B mpocTpancTBe. Merog
3 KOOP/IMHAT B ITPOCTPAHCTBE. 21 1 <.>
JBmxeHus
4 [ToBTOpEHME, 0606H1€HI/IVG, 21 1 < >
CUCTeMaTH3alus 3HAaHHUHA
OBLIEE KOJIMYECTBO YACOB I10 102 5 0
[MPOT'PAMME




