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PaGouas mporpamma ydeOHOTO Kypca «['eoMeTpus» 0a30BOTO YPOBHS IS
obyuaromuxcss 10 —11 kimaccoB pa3paborana Ha ocHoBe DeaepanbHOTO
roCyIapCTBEHHOTO 00pa30BaTEIbHOIO CTaHAApTa CPEAHEr0 O0IIero oOpa3zoBaHus,
C y4€TOM COBPEMCHHBIX MHPOBBIX TpPEOOBaHWH, MPEHABABIIEMBIX K
MaTeMaTHYeCKOMY OOpa30BaHUIO, M TPAAWIMN POCCHICKOTO 0OO0pa30oBaHUS.
Peanuzanus nmporpaMMbl o0ecrieyMBaeT OBJIAJICHUE KIIIOUEBBIMH KOMIIETCHIIUSIMU,
COCTABJISIIOUIMMHU OCHOBY JUJII CaMOpPa3BUTHUsSI M HENPEPHIBHOIO 0Opa3oBaHUs,
IEJIOCTHOCTh OOIIEKYJIbTYPHOTO, JUYHOCTHOTO W IIO3HABATEIBHOTO pPAa3BUTHUSA
JUYHOCTH O0YyYarommnXcsl.

HEJIM N3YYEHUA YYEBHOI'O KYPCA

BaxkHocTh yueOHOro Kypca TIE€OMETPHUM Ha YpPOBHE CpPEAHEro OOIEero
oOpa3oBaHMsl OO0YCJIOBJIEHA NPAKTHUUECKON 3HAYMMOCTBIO METANpeIMETHBIX U
IPEIMETHBIX PE3yJbTAaTOB OOyUYEHUS I'€OMETPUM B HAIPABICHUU JUYHOCTHOTO
pa3BUTHs OOy4aromuxcs, (popMHUpOBaHUS (YHKIUOHATIBHOM MaTeMaTHYECKOU
TPaMOTHOCTH, U3YYCHUS APYTUX yUYEOHBIX AUCUUILINH. PazButre y o0ydarommxcs
IPABWIBHBIX NPEICTaBICHUNA O CYIIHOCTH M TMPOUCXOKICHUH T€OMETPHUUYECKUX
abcTpakiuii, COOTHOUIEHHM pEajJbHOIO0 M HJE€aJbHOI0, XapakTepe OTPaKEHUs
MAaTEMATUYECKON HAyKOW SIBJICHUWA M TPOLECCOB PEATBHONO MHPA, MECTE
r€OMETPUU B CUCTEME HAYK M POJIM MATEMATHYECKOTO0 MOJIEITMPOBAHUS B HAYYHOM
MO3HAHUU U B MPAKTUKE CIOCOOCTBYET (DOPMUPOBAHUIO HAYYHOT'O MUPOBO33PEHUS
yyaluxcs, a TakKe KauyecTB MBIIJICHUS, HEOOXOAMMBIX I aJanTalud B
COBPEMEHHOM OOIIECTBE.

['eomeTpust siBisieTCs OAHUM M3 0a30BBIX MPEIMETOB HAa YPOBHE CPEIAHETO
oOmero oOpa3oBaHHs, Tak Kak oOOeCrneyrMBaeT BO3MOXKHOCTh HW3Y4YEHUS Kak
JUCIMIUIMH €CTECTBEHHO-HAYYHON HAIpaBJICHHOCTH, TaK U TYMaHUTapHOM.

Jlormueckoe MbIUIeHHE, (HOpMUpPYEMOE MpU H3YYEHHU OOYYarOIIUMUCS
HNOHSTUWHBIX OCHOB T€OMETPHUU U TOCTPOCHUH LIEMOYKHU JTOTHUECKUX YTBEPIKICHUIN
B XOJ€ pCIICHUS TeOMETPUYECKHX 3a7ad, YMEHHE BBIABUTATh M OMPOBEPraTh
TUIOTE3bl HEMOCPEACTBEHHO MCIOIB3YIOTCS TMPU PEIICHUH 3a]a4 €CTECTBEHHO-
HAYYHOTO LIMKJIa, B YaCTHOCTHU U3 Kypca (pU3MKH.

YMeHue opueHTHUPOBATHCS B MPOCTPAHCTBE UTPAET CYLIECTBEHHYIO POJIb BO
BCEX 001acTsaX AesATeNbHOCTH 4YesoBeka. OpueHTalus 4eloBeKa BO BPEMEHU U
IPOCTPAHCTBE — HEOOXOJMMOE YCIIOBUE €ro COLMAIBHOrO ObITHA, (opma
OTPaKEHUSI OKPYXAlOIIEro MHpa, YCJIOBHUE YCIEUIHOTO IO3HAHUS U aKTUBHOIO
npeobpazoBaHusi  JAeWcTBUTENbHOCTH.  OmnepupoBaHHWE  MPOCTPAHCTBEHHBIMU
oOpa3amMu OOBEOUHSET pa3Hble BUIbl YYEOHOW M TPYIAOBOM J1€ATEIHHOCTH,
SBIIICTCS OJAHMM M3 INMPOQPECCHOHAIBHO BAXKHBIX KAadyeCTB, MOATOMY aKTyaJlbHa



3amaya (opmMupoBaHHS y OOYyYaroNIUXCsi MPOCTPAHCTBEHHOTO MBIINUICHHUS Kak
Pa3HOBHUIHOCTH OOPa3HOTO MBIIUICHUS — CYIIECTBEHHOTO KOMITIOHEHTa B
MOATOTOBKE K MPAKTUYECKOU IEATEIIbHOCTH IO MHOTUM HAPABICHUSM.

[leas ocBoeHust mporpaMmbl ydeOHoro kypca «l'eomerpusi» Ha 06azoBoM
ypoBHE 00yueHus — o001eoOpa3oBaTelibHOeé U OOILIEKYJIbTYpHOE pa3BUTHE
oOyJarommxcss  4epe3  O0OeCledYeHHe  BO3MOXKHOCTH  NMPUOOpPETEHUsS |
WCMOJIb30BaHUA CHCTEMATUYECKUX TIE€OMETPUYECKUX 3HAHMM W  JCHUCTBUI,
crenupUYHBIX T€OMETPUH, BO3MOKHOCTH YCIIEITHOTO MPOJIOJKEHUsST 00pa30BaHus
MO CTEIMAIIBHOCTSIM, HE CBA3aHHBIM C MPUKIIATHBIM UCTIOIH30BAHUEM F€OMETPHUHU.

[Iporpamma 1o reoMeTpuu Ha ©0a30BOM YpOBHE IIpeIHAa3HA4YeHa JIsl
00y4Yaromuxcsi CPeIHEH IIKObI, HE UCIBITHIBABIINX 3HAYUTEIBHBIX 3aTPYyIHCHUIN
Ha YpOBHE OCHOBHOIO 0011ero oopa3zoBanusi. Takum oOpa3zoM, oOydaroniygecs: Ha
0a30BOM YpOBHE JIOJDKHBI OCBOUTH OOIIME MATeMaTHYECKUE YMEHHUsI, CBSI3aHHBIC
COo crenu@uKod TEeOMETPUHM U HEOOXOAMUMBIE [JIl JKM3HU B COBPEMEHHOM
obmectBe. KpoMe 3TOro, OHMU MMEIOT BO3MOXKHOCTh M3YYHUTh T'€OMETPHUIO Oosiee
r1yOOKO, €cii B JajbHEWIEM BO3HUKHET HEOOXOJMMOCTh B T€OMETPUUYECKHUX
3HaHUAX B MPO(ECCUOHAIBHON €SI TETLHOCTH.

JlocTikeHne 1enu OCBOCHMSI MPOTpaMMbl  O0ECIIEUMBACTCA PpEIICHUEM
COOTBETCTBYIOIIMX 3afad. [lpuopureTHbIMM 3aJadyaMyd  OCBOEHHS  Kypca
«I"'eoMeTpun» Ha 6a30BoM ypoBHEe B 10—11 kiaccax sBisitoTCs:

e (opMuUpOBaHUE TMPEJCTABICHUS O TEOMETPUU KaK YacTH MHUPOBOM

KYJbTYpPbl U OCO3HAHUE €€ B3aUMOCBSI3H C OKPYKAIOIINM MUPOM;

e (opmMupoBaHuEe TpEACTaBICHUS O MHOTOTPAHHUKAX W TEJaX BpalleHUs
KaK O BOKHEHIIMX MAaTEMATHYECKUX MOJEISAX, MO3BOJISIOIIUX OMUCHIBATH
Y M3y4aTh pa3HbIC SBJICHUS OKPY>KAIOIIET0 MUPA;

e (QopMupOBaHHME YyMEHHUSI pACIO3HABATH Ha YEPTEXKaX, MOJACISIX U B
peaJbHOM MHUpPE MHOTOTPAHHHKH U T€Ja BpallCHUS;

e OBJIAJCHUE METOJAMH PEIICHMS 3aJlad Ha TOCTPOCHUS Ha M300paKEHUIX
POCTPAHCTBEHHBIX (PUTYD;

e (¢opMupOBaHHE YMEHHUS ONEPUPOBATH OCHOBHBIMU TOHSTHUAMH O
MHOTOTPaHHHUKAX U TeJlaxX BPAIlleHUs] U UX OCHOBHBIMU CBOMCTBAMU;

e OBJIAJICHHUE  QJITOPUTMAMU  PEIIEHUSI  OCHOBHBIX  THUIIOB  3a/ady;
dbopMupoBaHWEe yMEHHUS TPOBOJIWUTH  HECJOXKHBIE  JIOKAa3aTEIbHBIC
paccyXJeHuss B XOJC PEIICHMUs] CTEPEOMETPHUECKHX 3ajlad M 3ajad C
MPAKTUYECKUM COJEP>KaHUEM;

e pa3BUTHE UHTEJJIEKTYaJIbHbIX u TBOPYECKHUX CIIOCOOHOCTEMH
OoOydJarommMxcsi, IMO3HABATEIbHOW  aKTUBHOCTH, HCCIEAOBATEIIbCKUX
YMEHUM, KpUTUYHOCTU MBIIUICHUS;



e (opmupoBanue GyHKIIMOHATBHOM rPaMOTHOCTH, pEJIEeBaHTHOM
TEOMETPUU: YMEHUE pPaclo3HaBaTh IMPOSBICHUS T'€OMETPUUYECKUX
NOHATUH, OOBEKTOB M 3aKOHOMEPHOCTEM B pEaJbHBIX KU3HEHHBIX
CUTYyallUsIX M TPU W3YYEHUU JIPYTUX Y4YEOHBIX MPEIMETOB, MPOSBICHUS
3aBUCUMOCTEH M 3aKOHOMEpPHOCTEH, (opMylnupoBaTh HX Ha A3bIKE
TEOMETPUHU U CO3JaBaTh FT€OMETPUUECKUE MOJEIIN, IPUMEHATh OCBOCHHBIN
TEOMETPUYECKHI amnmapar sl PElIeHHs] NPAKTUKO-OPUEHTHPOBAHHBIX
3a/1a4, THTEPIPETUPOBATH U OLIEHUBATH MMOJTYYEHHBIE PE3yJIbTaThI.

OTnMYUTENHEHON OCOOCHHOCTHIO MPOTpaMMBbl SBIISIETCS BKIIOUYEHUE B KypC
CTEPEOMETPUM B HAdaJle €ro H3y4dyeHus 3a]ad, peEIIaeMbIX Ha YPOBHE
MHTYUTUBHOTO MO3HAHUS, U ONPEEeIEHHBIM 00pa30M OpraHu3oBaHHasi padoTa HaJl
HUMH, 4YTO CIHOCOOCTBYIOT pa3BUTHUIO JIOTUYECKOTO H MPOCTPAHCTBEHHOIO
MBIIUICHUS, CTUMYJIUPYET MPOTEKAaHUE MHTYUTHUBHBIX MPOLECCOB, MOTUBHPYET K
JANbHENIIEMY U3YUYEHUIO NTPEAMETA.

[Ipeanourenue oTAAETCS HAMISAHO-KOHCTPYKTUBHOMY METOYy OOy4YeHUs, TO
€CTh TEOPETUYECKHE 3HAHUS MMEIOT B CBOEH OCHOBE UYBCTBEHHOCTH IPEIMETHO-
MIPAKTUYECKOM JEATENbHOCTA. Pa3zBUTHE NPOCTPAHCTBEHHBIX NPEACTABIECHUN Y
yYalllUXCs B Kypce€ CTEPEOMETPUM IPOBOJMTCS 3a CYET peuieHus 3a7ad Ha
CO3/laHM€  NPOCTPAHCTBEHHBIX 00pa3oB W  3aJad Ha  ONEpPUPOBaHUE
IIPOCTPAaHCTBEHHbIMU o0Opa3amu. CoznaHue o0pa3a TPOBOAUTCS € ONOPOM Ha
HaIJIIHOCTh, a OIIepUpOBaHUE O00pa3oM — B YCIOBUSX OTBJICYEHHUS OT
HaIJISTHOCTH, MBICIEHHOTO U3MEHEHHUSI €r0 HCXOJAHOIO COAECPIKAHUS.

OcHoBHbIE cozeprkaresibHble TuHUU Kypca «I'eomerpum» B 10—-11 kiaccax:
«MHororpanHukn», «IIpssMble ¥ TIIIOCKOCTU B IPOCTPAHCTBEY, «Tea BpalieHus»,
«BekTopsl U KOOPAMHATHI B MPOCTPAHCTBEY. DOPMUPOBAHUE JTOTUYECKUX YMEHHM
pacnpenenseTcs He TOJbKO IO COJAEP)KATENbHbIM JIMHHUSIM, HO M MO ToJaM
oOy4eHHs Ha YPOBHE CpeTHEro 001Iero oopa3oBaHusl.

Conepxanne o0pa3oBaHUs, COOTBETCTBYIOLIEE MPEAMETHBIM pe3ylbTaTaM
OCBOCHMSI paboyell MmporpaMMmbl, pacnpenefNeéHHbIM [0 rojaaM OOy4eHwUs,
CTPYKTYPHUPOBAHO TakuM o00Opa3oM, 4YTOObI OBJIAJICGHUE T'€OMETPUUYECKUMHU
MOHATUSIMU YU HAaBBIKAMH OCYIIECTBIISUIOCH MOCJIEI0BATENIbHO U MOCTYIATEIbHO, C
COOJIIOICHHEM TPUHIUIIA TPEEMCTBEHHOCTH, YTOObI HOBbIE 3HAHUS BKJIIOYAIUCH B
OOIIYI0 CHUCTEMY T€OMETPUYECKHX MPEICTaBICHUN OO0Yy4yaroUIMXcs, pacliupss M
yrayOnsis e€, o0pasyst MpOYHbIe MHO>KECTBEHHbIE CBA3H.

MECTO YYEBHOI'O KYPCA B YYEGHOM IIVIAHE

Ha uzydenue reometpun oTBOAUTCS 2 4aca B Henenmo B 10 kiacce u 1 yac B
Hezemo B 11 kmacce, Bcero 3a Ba roga ooydenus - 102 yueOHbIX daca.



COAEPKXAHUE YYEBHOI' O KYPCA
10 KITACC

IIpssMbIe U IVIOCKOCTH B IPOCTPAHCTBE

OcHOBHbIE  TIOHATHA  CcTepeoMeTpuu. Touka, TmpsMas, IUIOCKOCTb,
npoctpaHcTBO. [loHsiITHE 00 AaKCMOMATHYECKOM IOCTPOCHUU CTEPEOMETPUM:
aKCHUOMBI CTEPEOMETPHUU U CIEACTBUS U3 HUX.

B3anMmHOE pacnosioKeHue MpsSMBIX B IPOCTPAHCTBE: INEPECEKAOIIUECH,
MapajyieIbHbIE M CKpeluBarommecs npsMbeie. [lapaminensHOCTh NPSMBIX U
IUDIOCKOCTEM B MPOCTPAHCTBE: IApAJUICNIbHbIE TNPSMBIE B  IPOCTPAHCTBE;
[ApAJUIEIIBHOCTh TPEX MPAMBIX; MAPAIUIEIBHOCTh MPAMON U IUIOCKOCTU. YTIIBI C
COHAIIPABJIEHHBIMU CTOPOHAMM; YIOJd MEXAY NpPsIMbIMU B IPOCTPAHCTBE.
[TapamienbHOCTH IJIOCKOCTEM: napayieIbHbIC TJTIOCKOCTH; CBOICTBA
napajienbHbIX IIockocte. [lpocTeiliine mnpocTpaHCTBEHHbIE (PUIypbl Ha
IJIOCKOCTH: T€Tpa’ap, KyO, mapaiesenumne]; TOCTPOCHUE CEUCHUH.

[lepneHAUKYIISIPHOCTD MPSIMOM U IUIOCKOCTHU: MEPIEHIUKYIISPHBIC MPSIMBIE B
MPOCTPAHCTBE, TMPSAMBIE MapajuiebHBIE W TEPHCHAUKYJISPHbIE K IUIOCKOCTH,
MPU3HAK MEPHEHINKYISIPHOCTH TMPAMONM M IUIOCKOCTH, TEOopemMa O NPsIMOM
MEPIIEHAUKYJISIPHON TIOCKOCTU. YTJIBI B IPOCTPAHCTBE: YIrOJl MEXAY IPAMON U
IUIOCKOCTBIO;  JIBYTPAaHHBIM  Yroj, JIMHEWHBIM yrojd JBYIPAaHHOIO  yIJId.
[lepnieHAUKYIJISIP U HAKJIOHHBIE: PACCTOSIHUE OT TOYKHU JI0 INIOCKOCTH, PACCTOSIHUE
OT MNpSIMOM 10  TUIOCKOCTH,  TPOEKUUs  (GUrypel  HA  TUIOCKOCTb.
[lepneHauKyISIPHOCTh  TJIOCKOCTEH: MOPU3HAK  MEPHEHAUKYIIPHOCTH  JIBYX
IocKkocTer. TeopeMa o TpEX MEepIeHINKYIIIpax.

MHoOrorpaHHuKH

[ToHsiTHE MHOTOTpaHHUKA, OCHOBHBIEC 3JIEMEHTHl MHOTOTPAHHUKA, BBITYKJIbIC
Y HEBBIMYKJIbIE MHOTOTPAHHUKH; pa3BEPTKA MHOTOrpaHHuKa. [Ipu3ma: N-yronapHas
MpU3Ma; rpaHd U OCHOBAHUS MPU3MBbI; MpsiMasi U HAKJIOHHAS MPU3MBI; OOKOBasl U
MOJIHAA MTOBEPXHOCTh IIPU3MBL. [Tapamnenenunen, MPSIMO YT OJIBHBIN
napajuiejienune]; U ero cpoucrtsa. [lupammpma: N-yronpHas nupamuja, TpaHd U
OCHOBaHHE MUPAMUIbl; OOKOBAs U MOJHAS IOBEPXHOCTh MUPAMUIBI;, PABUIbLHAS U
yCceu€HHasg mnupaMuaa. OJEMEHThl TMpu3Mbl W nupamMuibl. [IpaBunbHbIE
MHOTOTPAHHHUKU: MOHATHE MPABUIBHOIO MHOTOTPAHHUWKA; MpaBUJIbHAS MpHU3Ma U
MpaBUIbHAS TNHPAMUJA; NPaBWIbHAs TPEYrojbHAs MNUPAMHUIA W MPABUIIbHBIN
teTpadap; KkyO. IlpencraBienne o TpaBUIBHBIX MHOTOTPAHHUKAX: OKTadp,
noaekadip U ukocadap. CeueHust Npu3Mbl U TUPAMU/IBI.

CumMeTpuss B IIPOCTPAHCTBE: CUMMETPHUSI OTHOCUTEIBHO TOYKH, MPSIMOW,
IJIOCKOCTU.  ODJEMEHThl CUMMETPUM B MNHUpaMHAaX, NapajuieNenunenax,
MPaBUJIbHBIX MHOTOIPAHHHUKAX.



Brruncnenre 9JI€MEHTOB MHOTOTPAaHHUKOB: pEOpa, IWMaroHaid, YIJIBL.
[Tnomans OOKOBOM MOBEPXHOCTH U TIOJHOM IMOBEPXHOCTU MPSIMON MPU3MBI,
IUIONIa/Ib OCHOBaHUM, TeopeMa O OOKOBOM TMOBEPXHOCTH TMPSMOM MPHU3MBL
[Tnomans OOKOBOM TMMOBEPXHOCTH U TOBEPXHOCTU NPABWIHLHOM MHUpPaMUIBbI,
TeopeMa O IUIomaad yceuéHHoW mnupamuiabl. [loHstue o0 o0véMe. OO0BEM
MAPaAMU/JIbI, TPU3MBI.

[Tomo6upie Tenma B mpocTtpaHcTBe. COOTHOIICHUS MEXIY IUIONIAISIMH
MOBEPXHOCTEH, 00BEMaMU MOTOOHBIX TE.

11 KVIACC

Tesia Bpalmenus

HummHapuyeckas TTOBEPXHOCTB, oOpazyronue HWIAHAPUIECKOU
MOBEPXHOCTH, OCh UWJIUHJIPUYECKOW MOBEpXHOCTU. [[unuHap: OCHOBaHUA U
OOKOBas TMOBEPXHOCTh, OOpa3ywolias MU OCh; IUIOMIaJAb OOKOBOM M TOJHOMN
MTOBEPXHOCTH.

Konunueckass moBepXHOCTh, 00pa3yroliue KOHMYECKOW MOBEPXHOCTH, OCh U
BEpIIIMHA KOHUYECKOW moBepxHOCTH. KOHyC: OCHOBaHME U BeplMHA, 00Opa3yrolias
U OCb, IUIOMaJb OOKOBOM W TMOJHOM TOBEPXHOCTU. YCEUEHHBIM KOHYC:
oOpa3ylolue U BbICOTa; OCHOBAaHUS U OOKOBasi IOBEPXHOCTb.

Chepa u map: 1eHTp, paauyc, AUAMETpP; IUIOMIAb MOBEPXHOCTU C(]ephl.
B3auMHoe pacnionoxenue chepsl U IIOCKOCTH; KacaTellbHasl IIOCKOCTh K cdepe;
101131 ChEepHI.

N300pakeHne Ten BpallleHHs Ha IIIOCKOCTH. Pa3BépTka MIMHIpa U KOHYCA.

KoMOuHnanuu Tenm BpalleHHss U MHOTOTPAHHUKOB. MHOTOTpaHHHUK,
ONMMCAHHBIA OKOJIO cdephl; cdepa, BIUCAHHAST B MHOTOTPAHHUK, WA TEJO
BpaIleHUS.

[Tonsarue 06 06BEMe. OCHOBHBIE CBOMCTBA 00bEMOB Tell. Teopema 006 00béEME
NPsIMOYTOJIBHOTO TMapajuiesienunena v ciaeactBus u3 He€. OObEM UMIMHIpA,
koHyca. O0BEM 1mapa u maomass chepsl.

[Tomo6ueie Tena B mpocTtpaHcTBe. COOTHOIIECHUS MEXIY IUIONIAISIMH
MOBEPXHOCTEHN, 00BEMaMU TTOT0OHBIX TEJl.

Ceuenus mwiMHApa (MapaJUyiebHO W TEPHEHIUKYJISIPHO OCH), CEUYCHUS
KOHyca (mapajuieIbHO€ OCHOBAaHHIO M MPOXOJSIIEE 4Yepe3 BEPIIMHY), CEUCHUS
niapa.

BekTopbl 1 KOOPAUHATHI B IPOCTPAHCTBE

BekTop Ha miIocKkocTH U B mpocTpancTBe. Cl0KEeHNE U BHIYUTAHUE BEKTOPOB.
YMHOXEHUE BEKTOpa Ha 4ucio. Pazno)keHre BEKTOpa Mo TPEM HEKOMILJIaHAPHBIM
BekTopaMm. [lpaBwiio mnapamnenenunena. PelmieHwe 3amay, CBSI3aHHBIX C
IIPUMEHEHUEM TIpaBUJI JACUCTBHM € Bekropamu. lIpsMoyrompHas cucrema



KoopauHaT B mnpoctpaHcTBe. Koopmunatel BekTopa. Ilpocreimme 3amaun B
KOOpJIMHATax. YTon Mexay BekTopaMu. CKajasipHOE MNPOU3BEIEHHUE BEKTOPOB.
Brruncnenue yriioB Mex1y MPsIMBIMH M IUIOCKOCTAMU. KoOpIMHATHO-BEKTOPHBIN
METOJ IIPU PEIICHUU T€OMETPUUECKUX 3a/1a4.



INIJIAHUPYEMBIE PE3YJIBTATBI
JIMYHOCTHBIE PE3YJIBTATDBI

JIMYHOCTHBIE pe3yabTaThl OCBOCHHS MPOrpaMMbl y4eOHOTO MpeaMeTa
«MareMaTnka» XapakTepU3yITC:

I'pa:xknanckoe BocnuTanme:

c(hOpPMHPOBAHHOCTHIO TPAKIAHCKON MO3UIMU 00YYAIOIIErocsi Kak akKTUBHOTO
U OTBETCTBEHHOI'O 4YJ€Ha POCCHUHCKOrO0 OOIIECTBA, NPEICTABICHUEM O
MaTeMaTUYECKUX OCHOBaxX (PYHKIIMOHUPOBAHUS PA3IUUYHBIX CTPYKTYp, SIBJICHUH,
IpoLenyp TpaxIaHCKOro oOmiecTBa (BBIOOpPHI, OMPOCHI U Tp.), YMEHUEM
B3aUMOJECUCTBOBATh C COLUUAIBHBIMA HHCTUTYTaMU B COOTBETCTBUHU C HX
GYHKIUSAMHA 1 HA3HAYCHUEM.

Ilarpuornyeckoe BOCIIUTAHKE:

c(hOpMUPOBAHHOCTHIO POCCUICKON IpakIaHCKOW UJICHTUYHOCTU, YBAKECHUS K
IIPOLIIOMY Y HACTOSAIIEMY POCCUMCKOW MAaTE€MAaTUKH, [IEHHOCTHBIM OTHOILLIEHUEM K
JOCTHXKEHUAM POCCUMCKUX MATEMATUKOB U POCCUMCKON MAaTeMaTUUYECKOM IIKOJIBI,
K HCIOJIb30BAaHUIO ATUX JOCTIDKEHUW B JIPYrUX HayKaxX, TEXHOJOTUAX, chepax
SKOHOMUKH.

JIlyXOBHO-HPaBCTBEHHOI'0 BOCIIMTAHMS:

OCO3HaHUEM JTYXOBHBIX LIEHHOCTEN POCCHICKOTO Hapoa;
c(OPMHPOBAHHOCTHIO  HPABCTBEHHOTO  CO3HAHMSI, OTHUYECKOTO  TOBEIACHUS,
CBSI3AHHOT'O C MPAKTUYECKUM NMPUMEHEHUEM JTOCTHUKEHUN HAYKU U JESITEIbHOCTHIO
y4€HOI0; OCO3HAHWEM JIMYHOTO BKJIaJa B MOCTPOCHHUE YCTOMYHUBOrO OyaylIero.

JcTeTHYECKOEe BOCIIUTAHUE:

ACTETUYECKUM OTHOLICHUEM K MHUpPY, BKJIKOYAsl ICTETUKY MAaTeMaTHUYECKHX
3aKOHOMEPHOCTEN, 00BEKTOB, 3ajad, peLIeHUH, pacCyKIECHUN;
BOCHPUUMUYHMBOCTBIO K MATEMATUUYECKUM ACIIEKTaM Pa3JIMYHbIX BUJOB UCKYCCTBA.

Pdu3nyecKoe BOCIIUTAHHE:

c(OPMHPOBAHHOCTHIO YMEHHS TPUMEHSATh MaTeMaTHYEeCKUE 3HaHUS B
MHTEepecax 30pOBOro U 6€30MacHOro o0pas3a >KU3HU, OTBETCTBEHHOT'O OTHOILLIECHUS
K CBOEMY 3JI0POBBIO (3710pOBOE€ MUTAaHHUE, COATTAHCUPOBAHHBIN PEXUM 3aHATUU U

OTHbIXa, peryJspHas busnueckas aKTUBHOCTb); (bu3rYecKoro
COBEPILIEHCTBOBAHMSI, npu 3AHATHUIX CHIOPTUBHO-03J0POBUTEIBHOM
JEATEIBHOCTBIO.

TpynoBoe BociuTanue:

TOTOBHOCTBIO K TPYZAY, OCO3HAHHEM IICHHOCTH TPYAOIIOOHS, MHTEPECOM K
paznuuHbIM  chepam  mpodecCHOHANBHON  JMEATENBHOCTH, CBS3aHHBIM  C
MaTeMaTUKOW M €€ MPUIOKEHHUSIMH, YMEHHEM COBEpLIaTh OCO3HAHHBIM BBIOOP
Oynymedr mnpodeccnrt W peamu3oBBIBaTh COOCTBEHHBIC >KM3HEHHBIC ILJIAHBI,



TOTOBHOCTBIO W CIOCOOHOCTBIO K MaTeMaTH4eCKOMy OOpa3oBaHUIO U
caM000pa30BaHUI0 Ha TPOTSHKCHHH BCEHW KU3HU; TOTOBHOCTHIO K aKTHBHOMY
YYaCTHUIO B PEIICHUH MPAKTHYSCKUX 3a/1a4 MATEMAaTHISCKON HAITPaBICHHOCTH.

IKOJIOTHYECKOE BOCITUTAHHUE:

C(OPMHPOBAHHOCTBIO 3KOJOTMUYECKOW KYJIBTYPbI, TMOHUMAHHEM BIIUSHUS
COIMATHbHO-PKOHOMHUYICCKUX MPOIIECCOB HAa COCTOSIHHE MPUPOTHOW M COIUATBHOMN
Cpedpl, OCO3HaHWEM TJOOATBHOTO XapakTepa JKOJOTHYECKUX IMpodIieM;
OpHCHTAIlC Ha NPUMEHCHHE MAaTEMaTHYCCKUX 3HAHWW JIJIS PCIICHHs 33jad B
00JIACTH OKpY)KAIOIICH Cpenbl, IUIAHUPOBAHUS TIOCTYIIKOB W OICHKH HX
BO3MOJKHBIX MTOCIICJICTBHH JIJIsI OKPY>KAIOIIEH CPE/IbI.

LleHHOCTH HAYYHOTO MO3HAHMA:

C(OPMHPOBAHHOCTHIO MHPOBO33PEHHSI, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO  pa3BUTHS HAyKH ©  OOIICCTBCHHOHW MPAKTHUKH, [MOHMMAaHHEM
MaTeMaTHUECKOH HayKH Kak c(epbl UYeTOBEYECKOW JMeATEIBbHOCTH, JTalloB e&
pa3sBUTUSA W 3HAYMMOCTH JUIS PA3BUTHS [IMBHWIM3AIWN; OBJIAJICHUEM SI3BIKOM
MaTEeMaTHKd M MaTeMaTHYCCKOW KYyJIbTYpOW KaK CPEJICTBOM IIO3HAHHS MHPa;
TOTOBHOCTBIO OCYIICCTBIIATh IPOSKTHYIO M HCCIICIOBATECILCKYIO JICITCILHOCTD
WHIMBHUIYAJIBHO U B TPYIITIE.

METAINIPEAMETHBIE PE3YJIBTATDBI

MertanpenMeTHble Pe3yJbTaThl OCBOCHUS MPOTPAMMBbI Y4EOHOTO MpeaMera
«Marematuka XapaKTEPU3yIOTCS OBJIaJICHUEM YHUBEPCATbHBIMU
NO3HABAMENbHLIMU  OCUCMBUAMU,  VHUBEPCANbHLIMU — KOMMYHUKAMUBHBIMU
0elCmBUAMU, YHUBEPCATIbHBIMU Pe2YISIMUBHIMU OeUCTNEUAMU.

1)  Vuueepcarvnvie  noznasamenvhwvie  Oeticmeus, — obecnequsarom
Gopmuposarue 0a308bIX KOSHUMUBHLIX NPOYECCO8 00OYUArOWUXCA  (0CBOeHUe
Memo008  NO3HAHUA ~ OKpYJCaArwe2o  Mupa;  npumeHeHue  J102U4ecKux,
Ucce008amenbCKux onepayull, ymeHuil pabomams ¢ uHgopmayueti).

ba3oBble 1ornyeckue aeficTBus:

e BBISBJIATH U XapaKTEPH30BaTh CYIISCTBEHHBIC IPU3HAKUA MATEMAaTHISCKUX
O00BEKTOB, TOHATUH, OTHOIICHUN MEXTYy MOHATUAMH, (OPMYIHPOBATH
OTpeeICHUS  TOHATUH; YCTAHABJIMBATh CYIICCTBEHHBIA  TPHU3HAK
KJaccu(uKanyy, OCHOBAHUSA JUIsi OOOOIICHUS W CpaBHEHUS, KPUTEPHUH
MIPOBOJIMMOTO aHAJTN3A;

e BOCIpPUHUMATH, (opmMymupoBaTh U MPeoOpPa30OBBIBATH  CYXKICHUS:
YTBEpIUTEIbHbIE W OTpPULIATENbHBIE, €AWHUYHBIC, YaCTHBIE WU OOIIHE;
YCIIOBHBIE;

e BBIABIATH  MATEeMaTHYECKHE  3aKOHOMEPHOCTH,  B3aWMOCBSI3U U
npoTtuBopeursi B (aKkTax, MAHHBIX, HAONIOJACHUSIX U YTBEPKICHHSIX;



npemyiaraTh ~ KPUTEPUM IS BBISBJICHHS ~ 3aKOHOMEPHOCTEH |
IIPOTUBOPEYMH;

e JIeJaTh BBIBOJBI C HCIIOJIH30BAHWEM 3aKOHOB JIOTHKH, IEAYKTUBHBIX M
WHIYKTUBHBIX YMO3aKJIIOUEHHUH, YMO3aKIIOUEHHH 110 aHATIOTUH;

e TMPOBOJUTH CaMOCTOSATENEHO JI0Ka3aTebCTBA MaTEeMaTUYECKUX
YTBEPXKICHUN (MPSMBIE W OT MPOTUBHOTO), BHICTPAUBATh apTyMEHTAIIHIO,
MPUBOAUTHh TPUMEPHI M KOHTPIPUMEPHI; OOOCHOBBIBATH COOCTBEHHBIC
CY>KJICHUS U BBIBOJBL;

e BBIOMpATH cHoco0 pemieHus ydyeOHOM 3adauM (CpaBHUBATh HECKOJBKO
BApUAHTOB peElIeHUs, BBIOUpaATh Hauboiee MNOAXOAANIMN ¢ Yy4EToM
CaMOCTOSTEIILHO BBIJICTICHHBIX KPUTECPHUEB).

ba3oBble uccienoBaTebcKue 1eiiCTBUS:

e HCIIOJBH30BAaTh BOMPOCHI KaK MCCIEAOBATENLCKUI MHCTPYMEHT MO3HAHUS;
dbopmyapoBaTh BOMPOCH], (UKCUPYIOIIUME MPOTHUBOpPEUYUE, MPOoOIemMy,
yCTaHaBJIMBAaTh HWCKOMOE W  JaHHOe, (opMUpOBaTh  THIIOTE3Y,
apryMEHTHUPOBATH CBOIO TIO3UITNIO, MHCHHUE;

e TPOBOJUTH CaMOCTOSATEITEHO CIUTAaHWPOBAHHBIN OKCTICPUMEHT,
UCCJICIOBAHUE TI0 YCTAHOBIICHUIO OCOOCHHOCTEH MAaTeMaTH4eCKOTO
Oo0BeKTa, SBJICHHS, TMPOIECCA, BBISBICHUIO 3aBUCUMOCTEH MEKIY
00BEKTaMH, SIBICHUSIMH, IPOIIECCaAMHU;

e CaMOCTOSITEILHO (POPMYTUPOBATH OOOOIIECHUS U BBIBOJIBI IO PE3yJIbTaTaM
MPOBENEHHOTO HAOJIOEHUS, WCCIEAOBaHUs, OICHUBATH JOCTOBEPHOCTh
MOJTYYEHHBIX PE3yJIbTaTOB, BEIBOJIOB U 000OIICHHUIA;

e TMPOTHO3UPOBATH BO3MOXKHOE PA3BUTHE IPOIIECCA, a TAKXKE BBIIBUTATH
MIPEIOJI0KEHHUS O €T0 Pa3BUTHUU B HOBBIX YCIIOBHSIX.

Pabora ¢ unpopmaunmeii:

e BBIBISITH ACPUIUTH UHPOPMAIINH, JTaHHBIX, HEOOXOIUMBIX JJIsi OTBETA
Ha BOIIPOC U JJI PEIICHUS 3a]a4H;

e BBIOMpaTh UWH(OpPMAIMIO W3  HCTOYHWUKOB  PA3JIMYHBIX  THIIOB,
aHAM3UPOBaTh, CHCTEMATH3UPOBATh U MHTEPIPETHPOBATH WH(OOPMAITUIO
Pa3IMYHBIX BUJOB U (GOPM MPEACTABICHHUS;

e CTPYKTYpUPOBaTh MHGOPMAIIHIO, TIPEIICTABIATh €€ B pa3Nu4HbIX (hopmax,
WJUTIOCTPUPOBATH TpadUuecKH;

e OIICHUBATH HaAEKHOCTD uHbopmauu 1o CaMOCTOSITEIIEHO
chOpMYIMPOBAHHBIM KPUTEPHUSIM.

2)  VHuusepcanvhvie KOMMYHUKAMUGHblE  Oelicmeus,  0Oecneuusaom

CchOpMUPOBAHHOCIb COYUATILHBIX HABLIKOS 00YUAIOUWUXCHL.

OOmenne:



BOCIIpUHUMATh U (OPMYyIHUPOBATh CYXIEHUS B COOTBETCTBUU C
YCIIOBUSIMHU U LIEJIIMH OOILEHHMS; SICHO, TOYHO, TPAMOTHO BBIPAXXaTh CBOKO
TOYKY 3PEHHSI B YCTHBIX M NMHCbMEHHBIX TEKCTax, /1aBaTh MOSCHEHHUS IO
XOJy pellIeHus 3a7jaul, KOMMEHTHUPOBATh ITOIY4YECHHbBIN pPe3ybTarT;

B X0/ 00CYKIEHU 3a7jaBaTh BOIPOCHI 110 CYIIECTBY 00CYK1a€MOM TEMBI,
npo0JieMbl, perraeMoi 3a/1auu, BHICKAa3bIBaTh UJICH, HAIlEIEHHBIC HA MIOUCK
pELICHMs; COIMOCTaBIATh CBOU CYXKIEHHUS C CYXICHHUSIMH JIPYyTUX
YYaCTHUKOB JHajiora, oOHapyXMBaTh pa3jM4yle U CXOJCTBO IMO3HULUN; B
KOPPEKTHOH popme popMyaupoBaTh pa3HOIIACUs, CBOM BO3PAKECHMUS;
NPEACTABIATh  pPE3yJbTaTbl  pPELICHHS  3aJa4d,  SKCIEPUMEHTAa,
UCCJEIOBAHMS,  TPOEKTa;  CaMOCTOATENbHO  BbIOMpaTh  (opmar
BBICTYIUICHUS C YYETOM 3aJ1a4 PE3EHTAMU U OCOOEHHOCTEN ayAUTOPHUH.

CoTpyaHu4vecTBo:

3)

NOHMMATh W HUCIOJB30BaTh  MPEUMYIIECTBA  KOMaHIHOM |
WHIUBUTyIbHON pabOThI MPU PEIICHUH YUCOHBIX 3a/1a4; TPHHUMATH I1ETh
COBMECTHOW JCATEIBHOCTH, IUIAHUPOBATh OPTaHU3AIMI0 COBMECTHOU
paboTHI, pacTpeaesITh BUABI paOOT, JOTOBAPUBATHCS, 00CYKIATh MPOIECC
U pe3yibTaT padoThl; 000011aTh MHEHUS HECKOIBKHX JIFOJICH;
y4acTBOBaTh B TPYNIOBBIX (popmax paboThl (00CYyXI€HUs, 0OMEH MHEHUH,
«MO3TOBBIE INITYPMbD» W WHBIC), BBINOJIHATH CBOIO 4YacTh pPaOOTBI U
KOOPJIIMHUPOBATh CBOM JICUCTBHS C JPYTUMH UWICHAMHW KOMAaH/IbI,
OIICHMBATh Ka4e€CTBO CBOETO BKJaJa B OOIIMI MPOIYKT MO KPUTEPHUSM,
chOpMYIMPOBAHHBIM YYaCTHUKAMHU B3aUMOJICUCTBHUSI.

Vuusepcanvnvie  pezynamuenvle  Oelicmeus, obecneuusaom

G opmuposaHnue cMbICIOBbIX YCMAHOBOK U HCUSHEHHBIX HABLIKOG TUYHOCTU.
Camoopranusanus:

COCTaBJISITh IJIaH, AJITOPUTM PEILICHUs 3a]]aul, BEIOUPATh CIIOCO0 pelIeHHs
C YYETOM MUMEIOLIUXCSI PECYPCOB U COOCTBEHHBIX BO3MOKHOCTE,
apryMEHTUPOBATh U KOPPEKTUPOBATH BAPUAHTHI PELICHUN C YYETOM HOBOM
uHpopmanuu.

CaMOKOHTPOJIb:

BIAJE€Th HAaBbIKAMHU [O3HABaTEIbHOM pedekcuu Kak OCO3HAHMS
COBEpIIAEMBIX JIEUCTBUN U MBICIUTENBHBIX MPOLECCOB, UX PE3YyJIbTATOB;
BJaJ€Th CHOCOOAMHU  CaMOINPOBEPKH, CAMOKOHTpOJII TMpolecca H
pe3yabpTara peleHnsl MaTEMAaTHYECKOM 3a/1a4u;

IPEABUACTh TPYAHOCTH, KOTOPBIE MOTYT BO3HHMKHYTh IIPH DPEIICHHUH
3a/layd, BHOCHUTb KOPPEKTHUBBI B JE€ATEIBHOCTh HAa OCHOBE HOBBIX
OOCTOATENbCTB, TAHHBIX, HAWJEHHBIX OIIHOOK, BBISIBICHHBIX TPYAHOCTEH;



e OLEHUBATH COOTBETCTBUE PE3YJIbTATa LEIH W YCJIOBHUSIM, OOBSICHATH
IIPUYUHBI JTOCTHKEHHSI WIM HENOCTHKECHUS PE3YJIbTaTOB ACATEIBHOCTH,
HaXOAHUTh OMUOKY, 1aBaTh OLICHKY TPHUOOPETEHHOMY OIIBITY.

INPEAMETHBIE PE3YJIBTATDBI
10 KITACC

OmnepupoBaTh MOHATHSIMH: TOUKA, IPsIMasi, INTOCKOCTb.

[IprMeHSATh aKCHOMBI CTEPEOMETPUU U CIIEACTBUA W3 HUX INPH PEIICHUU
reOMETPUUYECKUX 3a/1a4.

OmnepupoBaTh MOHIATHSAMU: MAPATUICTBHOCTD U MEPICHINKYISIPHOCTD MPSIMbBIX
Y TJIOCKOCTEHN.

KnaccupumupoBath B3auMHOE paclONIOKEHUE NPSIMBIX W IJIOCKOCTEH B
IPOCTPAHCTBE.

OmnepupoBaTh MOHATUSMHU: JIBYTPAHHBIM yrojl, TPaHU ABYTPAHHOTO YTJa,
peOpo IBYrpaHHOTO yria; JMHEWHBIM Yroj ABYTPAaHHOTO YIJIa; TpaaycHas Mepa
JIBYTPAHHOTO yTJIa.

OnepupoBaTh TOHSATHSIMH: MHOTOTPAaHHHMK, BBIMYKJIBIA ¥ HEBBITYKJIbIH
MHOT'OTPaHHHK, SJIEMEHTHl MHOTOTPaHHHKA, TIPABUIIBHBIN MHOTOTPAHHUK.

Pacno3naBaTh OCHOBHBIE BHJbI MHOTOTPAHHUKOB (MUpaMHa; TMPU3MA,
NPSIMOYTOJIbHBIN MapalijiesienuIe, Kyo).

KnaccudummpoBate  MHOTOTpaHHHWKH,  BBIOMpass ~ OCHOBaHHUS  JJIA
KjIaccu(uKanuy  (BBINYKIBIE W HEBBINYKIbIE MHOTOTPAaHHUKH; TPABUIIBHBIC
MHOTOTPaHHHKH; MPSIMbIE ¥ HAKJIOHHBIE TPU3MBI, TApaJICIICITUTIC IBI).

OmneprpoBaTh MOHATHIMHE: CEKYIIas INIOCKOCTh, CEYCHNE MHOTOTPAHHHUKOB.

OOBSACHATH IPUHIIUIIBI IOCTPOCHHSI CEUSHHH, HCTIONIB3YST METO/T CIICTIOB.

CTpouTh CEYCHHS MHOTOTPAaHHUKOB METOJOM  CJICOB, BBIMIOJHSTH
(BBIHOCHBIC) TUIOCKHE YEpPTEKU U3 PUCYHKOB MPOCTBHIX OOBEMHBIX (QHUTYp: BUJ
CBEpXy, COOKY, CHU3Y.

Permatp 3a1aun Ha HaXOXKICHHE TEOMETPUICCKUX BEIMYUH MO 00pas3Iam Win
aITOPUTMaM, TPUMEHSS W3BECTHBIC AHAJIMTUYCCKHE METOIbl TPU PEHICHUU
CTaHJAPTHBIX MAaTEMAaTUYCCKHUX 3a7ad Ha BBIYHCIICHUE PACCTOSHUN MEXIY JABYMS
TOYKaMH, OT TOYKM JO TMPSIMOH, OT TOYKH JO IIJIOCKOCTH, MEXIY
CKPEUIMBAOIIUMUCS TPSIMBIMH.

Pemrate 3aaun Ha HAXOXKJEHUE TEOMETPUUECKUX BEIMYHMH 110 00pas3iaM Uiu
aNropuTMaM, MPHUMEHSsS W3BECTHBIE AaHAJIUTUYECKHE METOJbl NpU PELICHUU
CTaHJIAPTHBIX ~MAaTEMaTHYECKHX 3aJad Ha BBIYHMCICHHE YIJIOB  MEXIY
CKPEUIMBAIOIIUMUCS ~ MPSIMBIMH, MEXKIy TpPSIMOH H IUIOCKOCTBIO, MEXKIY
IUIOCKOCTSIMH, JIBYTPAaHHBIX YTJIOB.



Bbruncnsate 00bEMBI M TJIOMIAAN MOBEPXHOCTEH MHOTOTPAaHHUKOB (MpU3Ma,
nupaMua) ¢ TpUMEHEHHEeM (QOpMys; BBIYUCIATH COOTHOLICHHS MEXIY
TUIOHIA/IIMU TTOBEPXHOCTEH, 00bEMaMHU MOTI0OHBIX MHOTOIPaHHUKOB.

OnepupoBaTh NOHATUSAMHU: CHMMETpPUS B IIPOCTPAHCTBE; LIEHTP, OCh H
IUIOCKOCTh CHMMETPHH; LIEHTP, OCh U MJIOCKOCTh CUMMETPUU (PUTYPHI.

W3Bnekatb, mpeoOpa3oBbIBATH W HMHTEPHPETUPOBATH HHOOPMALHMIO O
MPOCTPAHCTBEHHBIX T€OMETPUUECKHUX (PHUTypax, MPEACTABICHHYIO Ha YepTEKax U
PUCYHKaX.

[TpumeHsaTh TeomeTpuueckue (HaKThl Ui PEUIEHUS CTEPEOMETPUUECKUX
3a/1a4, IPEANOJIaralliiX HECKOJIBKO IaroB PELICHUs, €CIIU YCIOBUs IPUMEHEHUS
3aJlaHbl B IBHOM (hopMme.

[IppuMeHATP MpPOCTEWINNE NPOrPAMMHBIE  CPEACTBA M DJIEKTPOHHO-
KOMMYHUKAIIMOHHBIE CUCTEMBI IIPU PELICHUN CTEPEOMETPUUECKUX 3a1a4.

[IpuBOIUTHE NpUMEpPHl MATEMAaTHYECKUX 3aKOHOMEPHOCTEW B IIPUPOAEC H
JKA3HU, PACTIO3HABATH IIPOSIBJICHUE 3aKOHOB I'€OMETPUHU B UCKYCCTBE.

[IprMeHATh MOJTYyYECHHBIE 3HAHWS HA IPAKTUKE: aHAJIU3UPOBATH PEAIBHBIC
CUTyallud W NPUMEHATh HW3YYEHHBIE IIOHATHS B MPOLECCE IOUCKA PEIICHUS
MaTeMaTHYeCcKd C(HOPMYIUPOBAHHONM MPOOJEMbl, MOJEIUPOBATh peajbHbIC
CUTyallud Ha S3bIKE TI'E€OMETPUHU, MHCCIEN0BATh IIOCTPOCHHBIE MOJEIU C
WCITIOJIb30BAaHUEM T€OMETPUUYECKUX MTOHITHI U TEOpeM, anmnapara aareOpsl; pemaTh
IIPAKTUYECKUE 3a7a4H, CBA3aHHBIE C HAXOKICHUEM T€OMETPUUECKNX BEJINYMH.

11 KIIACC

OmnepupoBaTh MOHATUSAMHU: LWIMHIpPHUUYECKas IOBEPXHOCThb, OOpa3yrolue
WIMHAPUYECKON  MOBEPXHOCTH;  IIWIMHAP;  KOHMYECKas  IMOBEPXHOCTH,
oOpa3ylolue KOHHYECKOH OBEPXHOCTH, KOHYC; c(pepruyeckasi moBEpXHOCTb.

Pacno3naBath Tena BpamieHus (HUIMHIP, KOHYC, cdepa u map).

OOBICHATH CIOCOOBI MOTYUYEHUS TEN BPALLICHUS.

KnaccudummpoBats B3auMHOE pacrosiokeHne chepol U MITOCKOCTH.

OmneprpoBaTh MOHATUIMU: ILIAPOBON CETMEHT, OCHOBAaHHE CErMEHTa, BhICOTA
CEerMEHTa; IIapOBOM CJIOM, OCHOBAHME ILIAPOBOTO CJIOS, BHICOTA LIAPOBOIO CIIOS;
LIapOBOU CEKTOP.

Bbruncnsate 00bEMBI M IUIOHIAJM  TOBEPXHOCTEM Tel  BpallleHus,
T€OMETPUUECKUX TEJl C MPUMEHEHHEM (POpMyII.

OnepupoBaTh TOHATUAMHU: MHOTOTPAaHHHK, BIHCAHHBIN B cdepy u
ONMMCAHHBIA OKOJIO cdepbl; cdepa, BOMCAaHHAsT B MHOTOTPAHHUK WM TEJO
BpalIeHUS.

BbaucnsaTe COOTHOLIEHUST MEXIY IUIOMAASMHU MOBEPXHOCTEH M 00bEMaMu
MOTO0HBIX TE.



N300pakath u3ydaemple (PUTyppl OT PYKH M C TPUMEHEHUEM IPOCTHIX
YEPTEKHBIX HHCTPYMEHTOB.

BoInonHATh (BBIHOCHBIE) TIJIOCKUE YEPTEKU U3 PUCYHKOB MPOCTHIX 00BEMHBIX
buryp: BUI cBEpXY, COOKY, CHU3Y; CTPOUTH CEUEHHUS TEJ BPAILICHHUS.

W3BnekaTh, HWHTEPHOPETUPOBATH M MPeoOpa3oBbIBaTh HHPOPMAIHUIO O
MIPOCTPAHCTBEHHBIX TEOMETPUUCCKUX (PUTypax, MpeACTaBICHHYIO Ha YepTexax U
PUCYHKAX.

OnepupoBaTh MOHATHEM BEKTOP B IPOCTPAHCTBE.

BhINONHATh JEWCTBUS CJIOKEHUSI BEKTOPOB, BBIYMTAHHUS BEKTOPOB H
YMHOKEHHSI BEKTOPA Ha YUCIIO0, OOBACHATH, KAKUMU CBOMCTBAMH OHU 00JIJ1aIO0T.

[IpuMeHSTh MpaBUiIO Napasuieenuneaa.

OnepupoBaTh NOHATUSIMU: JI€KAPTOBBI KOOPAUHATHI B TPOCTPAHCTBE, BEKTOD,
MOJyJIb BEKTOpa, PAaBEHCTBO BEKTOPOB, KOOPAMHATBI BEKTOPA, YrOJd MEXIY
BEKTOPaMH, CKaJSIPHOE MPOU3BEACHUE BEKTOPOB, KOJUIMHEAPHBIE U KOMILJIAHAPHBIE
BEKTOPBHI.

Haxoauts cyMmMy BEKTOPOB M MPOU3BEACHUE BEKTOPA HA YKCIIO, YTOJI MEKITY
BEKTOPAaMH, CKAISIPHOE TPOU3BEACHUE, PACKIAAbIBATH BEKTOP IO JBYM
HEKOJUIMHEAPHBIM BEKTOPaM.

3agaBaTh MIOCKOCTh YPABHEHUEM B JICKAPTOBOM CUCTEME KOOP/IUHAT.

[IpumensaTy TeoMeTpuueckue ¢akThl YISl PELICHUS] CTEPEOMETPUUYECKUX
3a7a4, MPEANoJIararoluX HECKOIbKO IArOB PEMICHUS], €CJIM YCIOBUS MPUMEHEHUS
3aJ1aHbI B SIBHOH (hopme.

Pemarte npocreimme reoMeTpUYECKUE 3aJayd HA NPUMEHEHHWE BEKTOPHO-
KOOPJIUHATHOI'O METO/A.

Pemate 3amaum Ha [10Ka3aTEIbCTBO MATEMATHUYECKUX OTHOILICHUW U
HaXO0XXJICHUE FeOMETPUYECKUX BEJIUYUH M0 00pa3liaM WJIu ajirOpUuTMaM, MpUMEHsIs
M3BECTHBIE METO/IBI IIPU PELICHUU CTAHAAPTHBIX MATEMAaTUUECKHUX 3a/1a4.

[IpumeHaTs OpoCTEHIINE MPOTPAMMHBIE  CPEACTBA W DBJIEKTPOHHO-
KOMMYHHKAIIMOHHBIE CUCTEMBI IPU PEIICHUN CTEPEOMETPUUECKUX 3a7ay.

[IpuBOAMTHE NpUMEPHI MATEMATUYECKUX 3aKOHOMEPHOCTEW B MPUPOJE HU
’KU3HH, PACTIO3HABATH MPOSIBIICHUE 3aKOHOB T€OMETPUH B UCKYCCTBE.

[IpuMEHATh MOJMy4YEHHbIE 3HAHWSA Ha IPAKTHUKE: aHAJIW3UPOBATH PEAJIbHbBIC
CUTyallud W IIPUMEHATh HW3YYCHHBIE IOHATUS B MPOLECCE IIOUCKA PELICHUS
MaTeMaTU4ecku CcHOPMYIMPOBAHHON TMPOOJIeMbl, MOJEIUPOBATh PpEAJIbHbBIC
CUTyallud Ha S3bIKE TEOMETPUHU, HCCIENOBATh IOCTPOEHHBIE MOJEIU C
WCITOJIb30BAHUEM TEOMETPUUYECKHX TTOHSATHI U TEOPEM, anmapara ajnreophl; pemarh
MIPAKTUYECKUE 3a]1a4d, CBA3aHHBIE C HAX0XKJIECHUEM T€OMETPUUECKUX BEJTUYMH.
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[IpsiMble U MJIOCKOCTH B ) -
https://uchi.ru/login_lighthttps://mathb-
2 npoctpanctie. [lapamiensHoCTh 12 1 .
_ ege.sdamgia.ru/
MMPAMBIX U IJIOCKOCTCHU
3 HepneHz(mfynﬁpHocn. HPAMBIX 1 12 https://mathb-ege.sdamgia.ru/
IUIOCKOCTEH
4 VYTib1 MKy TIPSMBIMH U 10 1 hthttps://uchi.ru/login_lighttps://mathb-
IUIOCKOCTSIMH ege.sdamgia.ru/
httpshttps://uchi.ru/login_light://mathb-
5 MHororpanHuKu 11 1 PSP . gin_tg
ege.sdamgia.ru/
htthttps://uchi.ru/login_lightps://mathb-
6 OO6BEMBI MHOTOI'paHHUKOB 9 1 P . gin_lghtp
ege.sdamgia.ru/
7 [ToBTOpEHME: ceueHus, pacCTOSIHUA U 4 1 https://mhttps://uchi.ru/login_lightathb-
YTJIBI ege.sdamgia.ru/
OBIIEE KOJIMYECTBO YACOB I10 68 5 0
I[TPOI'PAMME
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11 KJIACC

HaumeHoBaHue pa3jiesioB U TeM

KoanuecTBo 4acoB

duekTpoHHbIE (LM (POBbLIE)

Ne i/ Konrposbnusie  IIpakrunyeckue
NPOrpaMmblI Bcero o0pa3oBaTesibHbIe pecypchl
padoThI padoTshI
htthttps://uchi.ru/login_lightps://mathb-
1 Tena spamers 12 tthttps //u_c i.ru/login_lightps://mathb
ege.sdamgia.ru/
) OBLEMEL Te 5 1 htthttps://thl.ru/Iogln_I ightps://mathb-
ege.sdamgia.ru/
3 BekTophl ¥ KOOpIMHATHI B 10 1 htthttps://uchi.ru/login_lightps://mathb-
IPOCTPAHCTBE ege.sdamgia.ru/
4 [ToBTOpeHue, 000OIICHNE, . 1 htthttps://uchi.ru/login_lightps://mathb-
CHCTeMaTH3allus 3HAHUH ege.sdamgia.ru/
OBLIEE KOJIMYECTBO YACOB I10 34 3 0

I[TPOT'PAMME







HOYPOYHOE IINTAHUPOBAHHUE

10 KUIACC
KounyecTBO 4acoB DJIeKTPOHHbIE
Ne aTa ugposbie
/i Tema ypoka Beero Kontposbubie IIpakTuueckue fllsyqenuﬂ :)lﬁl()l;l;OBaTeanue
padoTshI padoThI pecypest
OCHOBHBIE MIOHATHSI CTEPEOMETPUU:
TOUKa, MpsiMasi, INIOCKOCTb,
1 npoctpanctBo. [IpaBuia nzo0pakeHus 1
Ha PUCYHKaX: N300paKEeHUS
IJIOCKOCTEH, MapaljIesIbHbIX MPSIMBIX
(OTpe3KOB), CepeIMHBI OTPE3Ka
) [TonsTHs: nepecekarouecs MIOCKOCTH, 1 https://uchi.ru/login light
IepeceKaroImecs npsmas 1 miockocTb
3 [TonsATHA: epecekarouecs MI0CKOCTH, 1 https://mathb-
IepECEKAOIIMECS IpsAMasi U INIOCKOCTh ege.sdamgia.ru/
3HaKOMCTBO C MHOT'OIpaHHUKaMH,
4 n300pakeHNe MHOTOTPAaHHUKOB Ha 1 https://uchi.ru/login_light
PHUCYHKaX, Ha MPOEKIIMOHHBIX YepTerKax
HauanpHubie cBenenus o kyoe u
5 MApaMUJIe, X pa3BEPTKU U MOJIEIH. 1
CeueHust MHOTOIPaHHUKOB
HauanbHble cBefieHHs 0 KyOe U _
6 nupamuie, X pa3BEPTKU U MOJIEIH. 1 ?:wTat:;br-u /
CeueHnss MHOTOTPaHHUKOB ; .
7 [TonsaTne 06 akCHOMaTHYECKOM 1

MOCTPOCHUHU CTCPCOMCTPUU: AaKCUOMBI
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CTEPEOMETPHUH U CIICICTBUS U3 HUX

Ilonsatue 06 akCHOMATUYECKOM

https://mathb-

8 IIOCTPOEHHUU CTEPEOMETPUHN: AKCHOMBI :
ege.sdamgia.ru/
CTEPEOMETPUU U CIEACTBUS U3 HUX
[TonsATHe 06 aKCHOMAaTHYECKOM
9 IIOCTPOCHUH CTEPEOMETPUU: AKCHOMBI
CTEPEOMETPHUH U CIIEJCTBUS U3 HUX
[TonsATHe 06 aKCHOMAaTHYECKOM
10 MIOCTPOCHUU CTEPEOMETPUH: AKCHOMBI M
ege.sdamgia.ru/
CTEPEOMETPHUH U CIIEJCTBUS U3 HUX
B3anMHOe pacnonokeHue npsmsIx B
11 HPOCTPAHCTEE: NEPECERAIOMNECH, https://uchi.ru/login_light
napajJiesibHble M CKpeIlMBaoLIMecs
IpsIMble
[TapanienbHOCTb NPSAMBIX U IJIOCKOCTEN
12 B IIPOCTPAHCTBE: NapaJIeIIbHbIC https://mathb-
IIPSIMBIE B TIPOCTPAHCTBE; ege.sdamgia.ru/
[IapaJUIEIBHOCTD TPEX MPSIMBIX
[TapanienbHOCTb NPSAMBIX U MJIOCKOCTEN
13 B npoctpancTie: [lapaenbHOCTh
MPSIMOM U TUIOCKOCTH
14 VYTIIBl ¢ COHANpaBIEHHBIMU CTOPOHAMU
15 Yros Mexay NpsIMBIMU B IPOCTPAHCTBE https://uchi.ru/login_light
16 VYron Mexay npsiMbIMU B IPOCTPaHCTBE
17 [TapamiensHOCTh IIOCKOCTEN:
IapajuleIbHbIE III0CKOCTH
18 CBoiicTBa mapayIeIbHBIX TUIOCKOCTEH
19 IIpocreiimme mpocTpaHCTBEHHbIE
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(GuUrypsl Ha IIOCKOCTHU: TETPAdAP, KyO,

napajuiesIenunes
20 [Toctpoenue ceueHuii https://uchi.ru/login_light
21 [TocTpoenue ceueHuit
Konrponsnas padora no reme "[Ipsmbie
99 U IJIOCKOCTH B IIPOCTPAHCTBE. https://mathb-
[TapannenpHOCTH OPSIMBIX U ege.sdamgia.ru/
mIocKkocTein”
[TeprieHAMKYASIPHOCTD NPAMOUN U
23 HJI(I))CKOCTI/II };IeppneH);[HKyE)mpHHe w
ege.sdamgia.ru/
IpsIMbIE€ B IPOCTPAHCTBE
24 IIpsimble napasuienbHble U
NIEPIEHIUKYJIAPHBIE K IIJIOCKOCTH
25 Hpsmbie napajiebHbic o https://uchi.ru/login_light
NIEPIEHIUKYJIAPHBIE K IIJIOCKOCTH
26 [Ipu3Hak nepneHAMKyJISpHOCTH IPSIMOU
U TUIOCKOCTH
97 IIpu3Hak nepneHuKyJIIpHOCTH MPSIMON
U TUIOCKOCTH
28 Teopema o npsAMON NepHIEHIUKYISIPHON https://uchi.ru/login light
IJIOCKOCTH
29 Teopema 0 npsAMON NepHIEHAUKYISIPHON https://mathb-
MJIOCKOCTH ege.sdamgia.ru/
30 TeopeMa 0 npsAMON NEepIEH UK YIISIPHON
IJIOCKOCTH
[lepnieHIUKYNSIp U HAKIIOHHBIE:
31 paCPCTosiHI/IeYOT IT)quI/I JI0 IIJIOCKOCTH, Altps.//mathb-

pacCcTosAHUEC OT HpﬂMOﬁ J0 IIITOCKOCTH

ege.sdamgia.ru/
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[lepnieHquKymsp U HAKIOHHBIE:

https://mathb-

32 paccTosiHue OT TOYKH JI0 MJIOCKOCTH, 1 .
g ege.sdamgia.ru/
paccTosiHuE OT MPSAMOMN 10 TIIOCKOCTH
[leprieHAUKYIAp U HAKIOHHBIE:
P P https://mathb-
33 paccTosiHue OT TOYKH JI0 TIIOCKOCTH, 1 .
. ege.sdamgia.ru/
paccTosiHue OT MPSAMOM J0 TIOCKOCTH
[leprieHAMKyNIAp U HAKIOHHBIE!
34 paccTosiHue OT TOYKH JI0 TIIOCKOCTH, 1
paccTostHue OT MPSMOM J0 TNIOCKOCTH
35 VYIuIbl B IPOCTPAHCTBE: YIOl MEXIY 1 https://mathb-
MPSIMOK M TUIOCKOCTBIO ege.sdamgia.ru/
36 JIByrpaHHBIN yroJl, JMHEHHBIA yroi 1
JBYI'PAHHOI'O yIJia
37 JIByrpaHHBIN yroJl, JMHEHHBIA yroi 1
IBYTPAaHHOTO yTJia
[leprieHAUKYIAPHOCTH MIOCKOCTEH:
38 1} 11;3H8.K neyne}pl VKYJISIPHOCTH [IB 1 https. mathb-
p vp FHRYID ABYX ege.sdamgia.ru/
IIOCKOCTEH
[lepneHuKyISIPHOCTB MIJIOCKOCTEM:
39 1} IE3HaK neynefl VKYJISIPHOCTH JIB 1 https. mathb-
p vp FHRYID ABYX ege.sdamgia.ru/
IIOCKOCTEH
[lepneHuKyISIPHOCTB MIJIOCKOCTEM:
40 MIPU3HAK NEPIEHAUKYISIPHOCTH IBYX 1
IIJIOCKOCTEN
41 Teopema o Tpéx nepneHAUKYISIPax 1 https://uchi.ru/login_light
42 Teopema o Tpéx nepneHANKYISIpax 1
43 Teopema o TpEX mepneHIUKYISIPax 1
44 KonrponsHas pabora no remam 1 https://mathb-
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"IlepneHIUKYISIPHOCTD NPSAMBIX U
mrockocteil" u "Y sl MeXAy NPSIMbIMU
U II0cKoCcTAMU"

ege.sdamgia.ru/

ITonsatue MHOI'OrpaHHHKa, OCHOBHBIC
OJICMCHTBI MHOI'OI'PpaHHUKA, BBIITYKJIBIC U

= HEBBIITYKJIbIE MHOTOTPAHHUKH;
pa3BEépTKa MHOTOTPaHHHKA
[Ipusma: n-yronbHasi mpu3Ma; rpaHu U

46 OCHOBAHHUS MIPU3MBI; IpSAMast U https://mathb-
HaKJIOHHAs MPU3MbI; OOKOBas U MOJIHAS ege.sdamgia.ru/
MMOBEPXHOCThH MPU3MBI

47 [Tapannenenunen, NpsMOyTOJIbHBII https://mathb-
MapajuieenuIiel U €ro CBOMCTBa ege.sdamgia.ru/
[Mupamuna: N-yroibHas nupammuaa,

48 IpaHu ¥ OCHOBaHHE MUPaMH/JIbI; OOKOBas
Y TIOJIHASI IOBEPXHOCTh MTUPAMUIBL;
MpaBUJIbHASA U YCEUEHHAS TUPAMUIA
[IpaBuUnbHBIE MHOTOIPAHHUKU: TOHSATHE
MPaBUILHOTO MHOTOTPAHHHKA;

49 MpaBWJIbHAS MTPU3Ma U MPaBUIIbHAS MIM

ege.sdamgia.ru/

MUpaMuJa; IpaBUiIbHask TPEYroJbHas
MUpaMu/ia ¥ TPaBUIIBHBINA TETpadap; Kyo
[IpeacraBnenue o mpaBUIbHBIX

50 MHOTOTPaHHUKAX: OKTa3p, J0IeKadAp
U UKOCA3IP.
CummeTpust B IpOCTPAHCTBE:

51 CUMMETPHSI OTHOCUTEIIHO TOUYKH, https://uchi.ru/login light

HpHMOﬁ, IJIOCKOCTH. DJIEMCHTEI
CUMMCTpPUH B ITUpaMUiax,
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Inmapajijiejcnmicaax, rnmpaBUJIbHbIX
MHOI'OI'paHHHUKax

Brlunciienue 3j1eMEHTOB

52 MHOTOTPaHHHUKOB: pEOpa, AuaroHam,
YTJIbl
[Tnomans 60KOBOM MOBEPXHOCTH H
53 MIOJIHOM HOBCpXHOCl:'I/I MPSIMON TTPU3MBIL,
IJI0LIa/1b OCHOBAHUM, TEOPEMA O
OOKOBOI TTOBEPXHOCTH MPSMOU MTPU3MBI
[Tnomaas 60KOBOM MOBEPXHOCTH U
54 MOBEPXHOCTU MPABUILHON MUPAMUIBI, https://mathb-
Teopema O IJIomaIu OOKOBOM ege.sdamgia.ru/
MMOBEPXHOCTH YCCUEHHON TUPAMHU/TBI
55 KonTponbhas pabota no teme
"MHuororpaHHuku"
56 [TonsaTue 06 00BEME
57 O06BEM TUpamMuIbI ey S://mat.h b-
ege.sdamgia.ru/
58 O0BEM nupamMuIsI
59 O0BEM nupamMuIsI
60 O0BEM nupamMuIsI M
ege.sdamgia.ru/
61 O0BEM pU3MBI
62 O06BEM IPU3MBI iy S://mat.h b-
ege.sdamgia.ru/
63 OOBEM TTPU3MBI https://uchi.ru/login_light
64 KonrtponbHas padora o teme "O0bEMBI

MHOTOTPaHHHUKOB"
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[ToBTOpenue, 0600IICHNE

https://mathb-

65 cucteMaTtu3anus 3Hanui. [loctpoeHue 1 ]
. ege.sdamgia.ru/
CEYCHHI B MHOTOTPaHHHKE
[ToBTOpenue, 0600IICHNE
chcTeMaTHu3alus 3HaHui. Beiuncienue
66 pacCTOSAHUI: MEXAY ABYMS TOUKAMH, OT 1 https:// mat_hb—
TOYKH JIO0 MPSMOM, OT TOYKH JI0 ege.sdamgia.ru/
IJIOCKOCTH, MKy CKPEIIMBAIOIIIUMHCS
MPSMBIMU
67 HToroBast KOHTpOJIBbHAs paboTa 1
[ToBTOpEeHME, 0000IIEHNE
cucTeMaTu3alys 3HaHui. Beraucnenue
68 YIJIOB: MEKy CKPEIIUBAIOIIUMHUCS 1 https://mat_hb—
MPAMBIMH, MEXIY MPSIMOUN U ege.sdamgia.ru/
IJIOCKOCTBIO, IBYTPAHHBIX YIJIOB, YIJIOB
MEXTY TUTOCKOCTSIMH
OBUIEE KOJIMYECTBO YACOB I10 68

[NPOTPAMME
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11 KJIACC

KounyecTBO 4acoB JJIeKTPOHHbIE
[1]
Jlj;-n Tewa ypoxa Bcero Konrpoakusie  Ipaxrueckue fd[:;:EHﬂﬂ :)Ig}()ba[:();];fenbﬂme
padoThI padoThI pecypen
[{unuHapuyueckas MOBEPXHOCTb,

1 o0pa3yromue HUIHHIPUYECKON 1
MOBEPXHOCTHU, OCh IMJIMHIPUIECKOMN
MMOBEPXHOCTHU

Hunuaap: ocHoBaHUS U OOKOBas

5 MOBEPXHOCTh, 00pa3ylomlas u OCh; 1 https://mathb-
ILIONIA b OOKOBOM U IMOJIHOM ege.sdamgia.ru/
MMOBEPXHOCTHU
H300paxeHne nUINHApPA HA
IJIOCKOCTH. Pa3BépTka mmimHapa.

3 Ceuenus nunuHApa (MIOCKOCTHIO, 1 https://uchi.ru/login_ligh
napajuieJIbHON WIn
MEePIEHANKYISIPHON OCH IMJIMH]IPA)

KoHnueckasi HoBEpXHOCTB,

4 o0pa3yrolire KOHUIeCKOn 1 https://mathb-
IIOBEPXHOCTH, OCh U BEPILIMHA ege.sdamgia.ru/
KOHHUYECKOW MOBEPXHOCTHU
KoHnyc: ocHOBaHME U BEPIINHA,

5 o0pa3yrolas 1 och; MIOMAIb 1
OOKOBOI U MOJHOM MOBEPXHOCTU
Cdepa u map:

6 VYceu€unblii KOHYyC: 00pa3yromnme u 1 https://mathb-

BBICOTA, OCHOBaHHA U OokoBas

ege.sdamgia.ru/
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MOBEPXHOCTH .

N300pakeHre KOHyca Ha INIOCKOCTH.
Pa3Béprka konyca. CeueHus: KoHyca

7 (TJI0CKOCTHI0, MapasuIeIbHON https://uchi.ru/login_ligh
OCHOBAHMIO, U TNIOCKOCTBIO,
IPOXOJAIIEH Yepe3 BEPLIMHY) .
Cdepa u map: eHTp, paguyc,
6 cba pe I; ) Tpope yoc https://mathb-
HaMeTp; IUT b IIOBEPXHOCTH )
a p e p ege.sdamgia.ru/
cepsl
B3anMHoe pacnonoxxenue cepsl u
https://mathb-
9 IJIOCKOCTH; KacaTellbHas INIOCKOCTh K )
ege.sdamgia.ru/
chepe; miomaas chepsl
N300paxeHne KoHyca Ha MIOCKOCTH.
Pa3Béprka konyca. CeueHus KoHyca
(TUTOCKOCTHI0, MapajuIeIbHON
https://mathb-
10 OCHOBAHHMIO, M IIJIOCKOCTBIO, .
9 ege.sdamgia.ru/
MPOXOISIIEH Yepe3 BepIINHY)
Nzobpaxenue chepsl, mapa Ha
miockocT. CedeHus mapa
KomOunanus Ten BpalieHus u
11 " patl https://uchi.ru/login_ligh
MHOTOTPaHHUKOB
MHororpasH#K, OUCAHHBIA OKOJIO
> 0 P 0 https://mathb-
cepsr; cdepa, BMcaHHas B X
P p ege.sdamgia.ru/
MHOTOTPAHHHK WM B TEJIO BPAIICHHS
13 [Tourstue 06 06BEMe. OCHOBHEIC
CBOMCTBA 00BEMOB TE
. https://mathb-
14 O0BEM IuIMHpa, KOHYCa
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https://mathb-

15 O0BEM 1rapa u mwiomaas chepsl .
P A, cipep eqe.sdamgia.ru/
KonTtponsHas padora no temam "Terna
16 BpaieHus" u "OObeMbl
ten"[lomoOHbIE Tena B MPOCTPAHCTBE.
[Tono6GHbIe Tena B MPOCTPAHCTBE.
CooTHOIIEHUS MEX Y IUIOIASIMU
17 . .I.[y A https://uchi.ru/login_ligh
MOBEPXHOCTEH, 00hEMAMHU MTOTOOHBIX
Tem
18 BekTop Ha miockocT U B https://mathb-
IIPOCTPAHCTBE ege.sdamgia.ru/
https://mathb-
19 CrnosxeHue ¥ BBIYUTaHUE BEKTOPOB X
ege.sdamgia.ru/
https://mathb-
20 YMHOX€eHHE BEKTOpa Ha YHUCIIO .
ege.sdamgia.ru/
PasnosxeHne BEKTOpa 10 TPEM
21 HEKOMIUIAHAPHBIM BEKTOPaM.
[TpaBuiio mapannenenunena
Pemenne 3amay, cBI3aHHBIX C
. . https://mathb-
22 MPUMEHEHHUEM TIPaBUII ACUCTBUI C .
ege.sdamgia.ru/
BEKTOpPaMHU
[IpsimoyropHas cucTeMa KOOpAWHAT B
23 npoctpancTBe. KoopanHatel BekTopa. https://uchi.ru/login_ligh
[Ipocreiinue 3a7a4n B KOOpAMHATAX
24 VYron mexay Bektopamu. CKansipHOE https://mathb-
IPOM3BENECHUE BEKTOPOB ege.sdamgia.ru/
o5 Brruncnenue yriioB Mex1y mpsMbIMH

" IJIOCKOCTAMH
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KoopanHaTHO-BEKTOPHBIN METOJ IIPU

https://mathb-

26 1 )
PEIICHIH T€OMETPUYECKUX 3a1a4 ege.sdamgia.ru/
KonTtponbHast pabora o Teme

27 "BeKTOpbl M KOOPAUHATHI B 1
npocTpaHcTae”

[ToBTOpEeHME, 0600IICHUE 1

28 cucrteMaru3anusa 3HaHu. OCHOBHBIE 1 https://mathb-
burypsl, GpaxTsl, TEOPEMBI Kypca ege.sdamagia.ru/
TUTAHUMETPHH
IToBTOpEHME, 0000IIICHUE 1

29 cucteMmarusanusa 3HaHu. OCHOBHBIE 1 https://mathb-
burypsl, paKThl, TEOPEMBI Kypca ege.sdamgia.ru/
TUTAHUMETPHH
[ToBTOpEHHME, 0000IIICHUE 1

. https://mathb-
30 cUcTeMAaTHu3alusa 3HaHUH. 3agaun 1 ;
ege.sdamgia.ru/
TUTAHUMETPUH U METOJIbI UX PELICHHS
IToBTOpenue, 0000IIEHIE U
P ! https://mathb-
31 cUCTeMATHU3alHA 3HAaHUN. 3a1aun 1 ;
ege.sdamgia.ru/
TUTAHUMETPUH U METOJIbI UX PELICHHS
[ToBTOpenue, o6obIIEHNE 1

32 cucreMaTusanus 3HaHuii. OCHOBHEIE 1 https://mathb-
¢burypsl, QpaxTel, TEOPEMBI Kypca ege.sdamgia.ru/
CTEpEeOMETPUH

33 HToroBast KOHTpOJIbHAS paboTa 1

34 [ToBTOpenue, o6oOIIeHNE U 1 https://mathb-
cucTeMaTu3alus 3HaHui ege.sdamgia.ru/

OBLIEE KOJIMYECTBO YACOB I10 34

[TPO'PAMME
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