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INOACHUTEJIBHASA 3AIIMCKA

PaGouas mporpamma ydeOHOTO Kypca «['eoMeTpus» 0a30BOTO YPOBHS IS
oOyuarormuxcst 10 —11 xmaccoB pa3pabotana Ha ocHOBe DenepaabHOTO
roCyapCTBEHHOTO 00pa30BaTEIbHOIO CTaHAApTa CPEIHET0 O0IIero 0Opa3zoBaHus,
C y4€TOM COBPEMEHHBIX MHPOBBIX TpeOOBaHWH, NPEABABISIEMBIX K
MaTeMaTHYeCKOMY OOpa30BaHUIO, W TPAAWINA POCCHICKOTO 0OO0pa3oBaHU.
Peanuzanmsi mporpaMMbl 00eCIieYMBaeT OBIAJICHUE KITFOUEBBIMH KOMIICTCHIIUSIMH,
COCTABJISIIOIIIIMU OCHOBY JIJII CaMOPA3BUTHsSI W HEMPEPHIBHOTO 0Opa3oBaHMUS,
LEJIOCTHOCTh OOIIEKYJIbTYPHOTO, JUYHOCTHOTO W IIO3HABATEIBHOTO pPAa3BUTHUSA
JUYHOCTU 00YyYarOIIXCs.

HEJIM N3YYEHUA YYEBHOI'O KYPCA

BaxxHOoCTh y4eOHOTO Kypca TE€OMETpUM Ha YPOBHE CpPEIHEro OOIIero
oOpa3oBaHHsI OOYCJIOBIEHA NPAKTHUYECKON 3HAYMMOCTHIO METANpPEeIMETHBIX H
MPEAMETHBIX PE3YJIbTATOB OOYYEHHS] T€OMETPUU B HAIPaBICHUU JUYHOCTHOIO
pa3BuTus oOydaromuxcs, ¢GopMUpoBaHUs (YHKIMOHAIBLHONM MaTeMaTH4eCcKou
TPaMOTHOCTH, U3YYCHUS APYTUX yU4EOHBIX AUCUUILINH. PazButre y oOyJarommxcs
MPaBUJIBHBIX TPEACTABICHUA O CYIIHOCTH W TPOUCXOKIECHHUU TCOMETPHUUYCCKUX
a0CTpakIfii, COOTHOIICHHH PEAIbHOTO M HACATBHOTO, XapaKTepe OTPaKEHUs
MAaTEMATUYECKOM HAyKOW SBJIEHUW M NPOLECCOB PEATBHOIO MHPA, MECTE
T€OMETPUHU B CUCTEME HAYK M POJIU MATEMAaTHUECKOTO0 MOJICTUPOBAHUS B HAYYHOM
MO3HAHUH U B TMIPAKTHKE CIIOCOOCTBYET (DOPMHUPOBAHHUIO HAYYHOTO MHUPOBO33PEHUS
yYalIuXxcs, a TaKKe KayeCTB MBINUICHUSA, HEOOXOAMMBIX U aJanTaivdl B
COBPEMEHHOM OOIIECTBE.

['eomeTpus sBisieTcs OAHUM M3 0a30BBIX MPEIMETOB HAa YPOBHE CPEIHEro
oOmero oOpa3oBaHHs, TaK Kak oOOECrneYyMBaeT BO3MOXKHOCTh HW3Y4YEHUs Kak
JTUCIUIUIMH €CTECTBEHHO-HAYYHON HAMpPaBIECHHOCTH, TaK M TYMaHUTAPHOH.

Jlormdeckoe MbINUICHHE, (HOpMHUpPYEMOE TMpPU HU3YYCHHHU OOYYarOIIUMUCS
MOHSATUHUHBIX OCHOB T€OMETPHH U MIOCTPOCHUHU LIETIOYKU JJOTUIECKUX YTBEPIKICHUMN
B XOJI¢ PCIUICHUS TEOMETPUYECKUX 3aJad, YMEHHE BBIIBUTATh M OIPOBEpPraTh
TUIOTE3bl HEMOCPEACTBEHHO HCIOIBb3YIOTCS TMPU PEIICHUH 3a7ad €CTECTBEHHO-
HAYYHOTO IIMKJIa, B YaCTHOCTHU U3 Kypca (pu3mku.

YMeHue opueHTHUPOBATHCS B MPOCTPAHCTBE UTPAET CYLIECTBEHHYIO POJIb BO
BCEX 00JacTsIX JeATENbHOCTH 4YesoBeka. OpueHTalus 4elioBeKa BO BPEMEHU U
MPOCTPAHCTBE — HEOOXOAMMOE YCIOBHUE €ro COIHalbHOrO ObITHS, (opma
OTPaKEHUsI OKPYXKAIOIIETO MHpPA, YCJIOBHE YCIEITHOTO TMO3HAHWS U aKTUBHOTO
npeoOpa3oBaHus  JeHCTBUTENBHOCTH. OnepupoBaHWE  NPOCTPAHCTBEHHBIMU

oOpa3zamMu OOBEOUHSET pa3Hble BUIbl YYEOHOW U TPYIAOBOM J1€ATEIHHOCTH,
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ABJIIETCSI OJHUM W3 MPO(ECCHOHATBHO BaXKHBIX KAadyeCTB, MO3TOMY aKTyallbHa
3amaya (opmMupoBaHus y OOyYaroUIUXCsi MPOCTPAHCTBEHHOI'O MBIIUICHHUS Kak
Pa3HOBUIHOCTH OOpa3HOrO MBIIUICEHUSI — CYIIECTBEHHOIO KOMIIOHEHTa B
MOATOTOBKE K MPAKTUYECKOU IEATEIIbHOCTH IO MHOTUM HAPABICHUSM.

[leas ocBoeHmsi mporpaMMbl ydeOHOro Kypca «l'eomeTrpusi» Ha 0a30BOM
ypoBHE 00yueHus — o0O1eoOpa3oBaTelibHOeé U OOIIEKYJIbTYpHOE pa3BUTHE
oOydarommxcss  4yepe3  oOecrieueHHe  BO3MOXKHOCTH  MPUOOpETeHuss |
WCMOJIb30BaHUA CHCTEMATUYECKUX TIE€OMETPUYECKUX 3HAHMM W JCHUCTBUI,
cnenuUIHBIX TEOMETPUH, BO3MOKHOCTH YCTIEIITHOTO MPOI0JDKEHNS 00pa30BaHUS
M0 CHEUUATIBHOCTSIM, HE CBA3aHHBIM C MPUKJIAIHBIM UCTIOJIb30BAHUEM T€OMETPUH.

[Iporpamma 1o reoMeTpud Ha ©0a30BOM YpOBHE IIpeIHAa3HA4YeHa JIsl
OOy4YaronMXcs CPEHEHN MIKOJIbI, HE MUCIBITHIBABIINX 3HAYUTEIBHBIX 3aTPyAHCHUM
Ha YpOBHE OCHOBHOIO 0011ero oopa3zoBanusi. Takum oOpa3om, oOydaromyecs: Ha
0a30BOM ypOBHE JOJKHBI OCBOUTH OOIME MaTeMaTHYECKUE YMEHHS, CBA3aHHBIC
COo crneuu@uKod TEeOMETPUHM U HEOOXOAMMBIE [JIi JKM3HU B COBPEMEHHOM
obmiectBe. Kpome 3TOro, oHM UMEIOT BO3MOXXHOCTh M3YYUTh T'€OMETpHUIO Oosee
riIyOOKO, €clii B JajdbHEHIIEM BO3HUKHET HEOOXOJIMMOCTh B T'€OMETPUUYECKHUX
3HaHUAX B MPO(ECCUOHAIBHOM NESITEIHLHOCTH.

JlocTHkeHHe LeTM OCBOEHMSI MpPOrpaMMbl OOECIIEUMBAETCS pEUICHUEM
COOTBETCTBYIOIIMX 3amad. [lpuopureTHbIMM 3aJadyaMyd  OCBOEHHSI  Kypca
«I"'eomeTpun» Ha 6a30B0oM ypoBHE B 10—11 kaccax sBIsSIFOTCS:

e (opMupOBaHUE TMPEJCTABJICHUS O TEOMETPUM KaK YacTH MHUPOBOI

KYJBTYpPbl U OCO3HAHUE €€ B3aUMOCBSI3U C OKPYKAIOIIUM MUPOM;

e (opMupoBaHUE MPEJCTABICHUS O MHOTOIPAHHUKAX U TeJlax BpalleHUs
KaK O BOKHEHIIMX MAaTEMATHYECKUX MOJEISAX, MO3BOJSIONIUX OMHUCHIBAThH
Y U3y4aTh pa3HbI€ SIBJICHUS OKPYKAIOIIEr0 MUPA;

e (QopMupOBaHHME YyMEHHUSI pACIO3HABATh Ha YEPTEkKAX, MOJACISIX U B
pealbHOM MHUPE MHOTOTPAHHUKH U TEJIa BPAILICHHUS;

e OBJAJCHHE METOJAMH PEIICHMS 3aJlay Ha MOCTPOCHHS Ha M300paKEHUIX
MIPOCTPAHCTBEHHBIX (PUTYD;

e (opmMupoBaHue yMEHHUS ONEPUPOBATH OCHOBHBIMH TIOHSTHSIMH O
MHOTOTPaHHHUKAX U TeJaX BPAIleHUsI U UX OCHOBHBIMU CBOMCTBaMU;

e OBJIAJICHHE  QJITOPUTMAaMU  pEIICHUS  OCHOBHBIX  THUIIOB  3ajad;
dbopMupoBaHWEe yMEHHUS TPOBOJIUTH  HECJOXKHBIE  JIOKAa3aTEIbHBIC
paccykJeHUsT B XOJI€ PEUICHUS CTEPEOMETPUYECKUX 3aJad M 3a7ad ¢
MPAKTUYECKUM COJIEPKaHUEM;

e pa3BUTHE WHTEJJIEKTYaTbHBIX U TBOPYECKUX CIOCOOHOCTEM
oOydJarommxcsi, IO3HABaTEIbHOW  aKTUBHOCTH, HCCJIEIOBATEIHCKUX
YMEHHM, KpUTUYHOCTU MBIIUICHUS;



e (opmupoBaHUE (YHKIIMOHATIBHON I'PaMOTHOCTH, pENeBaHTHOM
IFEOMETPUU: yMEHUE PACHO3HABaTh IPOSIBICHUS T'€OMETPUYECKUX
HNOHATUH, OOBEKTOB M 3aKOHOMEPHOCTEW B peajbHBIX JKU3HEHHBIX
CUTYyallHsIX M MPU W3YYEHUU JIPYTUX YYEOHBIX MPEIMETOB, MPOSBICHUS
3aBHCHUMOCTEHl W 3aKOHOMEpHOCTEeH, (OpMynIHpoBaTh HUX Ha S3bIKE
IE€OMETPUU U CO3/1aBaTh FEOMETPUYECKHUE MOJIEIH, IPUMEHATH OCBOCHHBIN
Ir€OMETPUYECKUN aImapar Uil PELICHHs IMPAKTUKO-OPUEHTUPOBAHHBIX
3aJ1a4y, HHTEPIIPETUPOBATh U OLIEHUBATH MTOJYYEHHBIE PE3YJIbTATHI.

OTIUYUTENEHOM OCOOCHHOCTHIO MPOTPAMMBI SIBISICTCSI BKJIIOYEHHE B KYypC
CTEPEOMETPUM B HAYaJIe €ro MU3y4YeHHMs 3a7a4, pElaeMblX Ha YpOBHE
MHTYUTUBHOTO MO3HAHUs, U ONpeNeIEHHBIM 00pa30oM opraHu3oBaHHas paboTa Hax
HUMH, YTO CIOCOOCTBYIOT pa3BUTHUIO JIOTMYECKOTO U IPOCTPAHCTBEHHOTO
MBIIUIEHUS, CTUMYJUPYET MPOTEKAaHUE MHTYUTHUBHBIX MPOLECCOB, MOTUBHPYET K
JAJbHEUIIIEMY U3YyYECHUIO IPEIMETA.

[Tpenmnourenue oTAAETCSA HATIISIIHO-KOHCTPYKTUBHOMY METO/ly O0Y4YEHHUsI, TO
€CTh TEOPETUYECKHE 3HAHUS MMEIOT B CBOEH OCHOBE YYBCTBEHHOCTH IIPEIMETHO-
IIPaKTUYECKON JAEATENBHOCTU. Pa3BUTHE NPOCTPAHCTBEHHBIX IPEACTABICHUN Yy
y4aluxcsi B Kypc€ CTEPEOMETPHM IPOBOAUTCA 3a CUET pEUIeHUs 3aJad Ha
CO3JaHME€  NPOCTPAHCTBEHHBIX O00pa3oB W  3aJa4y Ha  ONEPUpPOBAHUE
IPOCTPAHCTBEHHBIMU oOOpa3amu. Co3naHue oOpa3a NPOBOAMUTCA C OMOPOW Ha
HarJsgHOCTh, a ONEpUpOBaHME O0pa3oM — B YCIOBUSX OTBJIEYEHHUS OT
HAIJISITHOCTH, MBICIEHHOTO U3MEHEHHUSI €T0 HCXOJAHOIO COACPKAHUS.

OcHoBHBIE copaepikaresbHble TUHUN Kypca «['eomerpum» B 10-11 kiaccax:
«MHuororpanHukn», «IIpsiMble U IIIIOCKOCTH B IPOCTPAHCTBEY, «Tena BpaleHus»,
«BEeKTOpbI U KOOPAUHATHI B ITPOCTPAHCTBE». POPMUPOBAHUE JTOTUUECKUX YMEHUHN
pacnpenenseTcss He TOJBKO II0 COJAEP)KATENbHBIM JIMHHUSIM, HO M IO ToJaM
oOy4eHHUs Ha YPOBHE CpPEHEro 001Iero oopa3oBaHusl.

Copepxanne 00pa3oBaHMs, COOTBETCTBYIOLIEE NPEIMETHBIM peE3yJbTaTaM
OCBOEHHUSl paboueil mporpamMmbl, pacHpelesN€éHHbBIM 10 ToAaM OO0y4yeHwus,
CTPYKTYpUPOBAaHO TakKUM 00pa3oM, 4YTOOBI OBJAJEHHUE TI'E€OMETPUUECCKUMHU
MNOHATUSMU Y HaBBIKAMHU OCYLIECTBIISUIOCH MOCJIEN0BATENBHO U MOCTYIATEIBHO, C
COOJIIOJIEHUEM MPUHIIMIA TPEEMCTBEHHOCTH, YTOObI HOBbIE 3HAHUS BKJIIOYAIUCH B
OOLIYI0 CHCTEMY T'€OMETPUYECKUX MPEJCTABICHUN OOYy4YaroIIMXCs, pACIIUpss U
yriay6usist e€, o0pa3ysi MpOYHbIE MHO>KECTBEHHBIE CBSI3U.



MECTO YYEBHOI'O KYPCA B YYEBHOM IIVTAHE

Ha u3ydeHne reomerpun oTBOAUTCA 2 yaca B Heaeno B 10 kimacce u 1 yac B
Hezemo B 11 kmacce, Bcero 3a Ba roga ooydeHus - 102 y4eOHbIX daca.

PaGouass mporpamma cdopmupoBaHa ¢ y4éToM padodeil NPOrpamMmbl
BOCIIMTAHMS.
BocnuraTtenbHblil noTeHIMan yueOHoro kypea «I'eomerpusi» peanusyercs uyepes:
® TpUBICYCHHE BHUMAaHHUS OOYYAIOMIUXCS K I[IEHHOCTHOMY acCHEKTy
U3y4aeMbIX Ha YpOKax SIBJICHUH, OpraHU3aluio UX padoThl C MOIy4yaeMOn
Ha YpOKE COLMAIbHO 3HAYMMOM HH(POpMalUMEH—MHULUAPOBAHUE €€
OOCY>KJIeHMsI, BbICKa3bIBaHUS OOYyYarOIIMMMCS CBOEr0O MHEHHUS MO €€
MOBOJTY, BEIPAaOOTKH CBOETO K HEH OTHOILIECHUS;
® JIEMOHCTPALHIO 00YYaIOIKUMCS PUMEPOB OTBETCTBEHHOTO, IPaKJAHCKOIO
MOBEJICHUSI, TPOSIBIICHUSI YEJIOBEKOJIOOUST M J10OPOCEpPJCUHOCTH, uepes
1noa00p COOTBETCTBYIOUIMX TEKCTOB JUJISl YTE€HHSI, MPOOJEMHBIX CHUTyalui
U1 00CYKJIEHUs B KJIAcCe;
® [IpUMEHEHHE Ha YpPOKaX MHTEPAKTUBHBIX (HOpPM pabOThI ¢ OOYUAIOIIUMHUCS:
WHTEJJIEKTYaJIbHBIX WTP, CTUMYJIUPYIOIIUX IMO3HABATEJIbHYIO MOTHBALUIO
oOy4Jarommxcs; IUIAKTUYECKOro TeaTpa, TIJ€ TMOJIyYeHHbIE Ha YpOKe
3HaHMS ~ OOBITPBHIBAIOTCA B TeaTpPalbHBIX IOCTAHOBKAX; JHCKYCCHSIX,
KOTOPBIE TAI0T O0YYAIOIIMMCSI BO3MOXHOCTh PUOOPECTHU OTIBIT.



COJEPKXAHUE YYEBHOI'O KYPCA
10 KIIACC

IIpsiMmble ¥ IVIOCKOCTH B IPOCTPAHCTBE

OCHOBHBIE  TOHATHS ~ CTEpeOMETpuu. Touka, TmpsAMas, IUIOCKOCTb,
npoctpaHcTBO. [loHsATHE 00 AaKCMOMATHYECKOM IOCTPOECHUU CTEPEOMETPHHU:
AKCUOMBI CTEPEOMETPHUH U CIEACTBUS U3 HUX.

B3anMmHOE pacnosioKeHUue MpsSMBIX B IPOCTPAHCTBE: MEPECEKAOIIUECS,
napajulelibHble M CKpeuuBaroumecs mnpsmble. [lapajuienbHOCTh MNpAMBIX U
IUDIOCKOCTEW B MPOCTPAHCTBE: IMAPAJUIENBHBIE TMpPSAMBIE B NPOCTPAHCTBE;
MapaJuIeNIbBHOCTh TPEX MPAMBIX; MAPAIIIETBHOCTh MPSAMOW W IUIOCKOCTH. YTIIBI C
COHAIIPaBIECHHBIMA CTOPOHAMH; YIoJd MEXAy [PSIMBIMH B IIPOCTPAHCTBE.
[lapannenbHOCTh  IIIIOCKOCTEH: [apajulelIbHble  IUIOCKOCTH; CBOMCTBA
napajuleNbHBIX  IuiockocTed. Ilpocteiimine npocTpaHCcTBeHHBIE (UIYpHl Ha
IJIOCKOCTH: TE€Tpa’ap, Ky0, napaienaenunes]; HOCTPOCHUE CEUECHU.

[leprieHIUKYJISIPHOCTD MPSIMOM M TUIOCKOCTH: NEPIEHAUKYJISIPHBIE IIPSAMBIE B
IIPOCTPAHCTBE, NPSAMBIC MApAJIICIAbHBIE W IEPIECHIUKYJSIPHBIE K IIIOCKOCTH,
IIPU3HAK MEPHEHAUKYIAPHOCTU MPAMOM U IUIOCKOCTH, TEOopeMa O IpsAMOU
MEPIECHINKYJIAPHONW IUIOCKOCTH. YTJIBI B IIPOCTPAHCTBE: YrOJI MEXAY NPSIMOU U
IJIOCKOCTBIO;  JBYTPAaHHBIM  Yroj, JIMHEWHBIM yrojd JBYTPAaHHOTO  yIJia.
[leprieHIUKYIJISIp U HAKIIOHHBIE: PACCTOSTHUE OT TOYKHU 10 TUIOCKOCTH, PACCTOSHUE
OT MNpsAMOM A0  IJIOCKOCTH,  HOpoeKuus  (GUrypbl Ha  IJIOCKOCTb.
[leprieHIUKYJISIPHOCTh  IUIOCKOCTEH: INPU3HAK  INEPHEHAUMKYJISAPHOCTH  JIBYX
mIockocTer. Teopema o TpEX NMepHeHIuKyIspax.

MHoOrorpaHHuKHu

IloHATHE MHOTOIpaHHUKA, OCHOBHBIE 3JIEMEHTbl MHOTOI'DAHHUKA, BBIITYKIIbIE
Y HEBBIITYKJIbIC MHOTOI'PAaHHUKH; pa3BEPTKAa MHOrorpaHHuka. [Ipusma: n-yronapHas
npu3Ma; TpaHU U OCHOBAHUS MPU3MBIL; MpsMas U HAKJIOHHAs MpU3MbL; OOKOBast U
MOJTHAs MIOBEPXHOCTh IIPU3MBI. [Tapannenenunen, NPSAMOYTOJIbHBIN
napajuleJienunes, U ero cporcra. l[lupamumpa: n-yronpHas nupamuaa, TpaHd U
OCHOBaHHUE MUpPaMUbl; OOKOBAsI U MOJIHASL TOBEPXHOCTh MUPAMMU/IbI; PABUIIbHAS U
yCeu€HHas MNHUpaMuja. OJEMEHTbl HOpu3Mbl M nupamuasl. lIpaBuibHbIE
MHOTOTPAHHHUKU: MOHATHE MPABUIBHOIO MHOTOIPAHHUKA; MPABWUJIbHAS MpPU3MA U
NpaBWIbHAS NHpPaMUa; NPABUIIbHAs TPEYroJibHas NHpaMuAa W IPaBUIbHBIN
terpasdap; KyO. IlpencraBieHne o TpaBUIBHBIX MHOTOIPAHHHMKAX: OKTadp,
nozexasip u ukocasap. CeueHus: pu3Mbl U MUPAMHUIBL.



CummeTpus B MPOCTPAHCTBE: CUMMETPUS OTHOCUTEIBHO TOYKH, MPSIMOM,
IUIOCKOCTH.  JJEMEHThl CUMMETPUM B MOHUpAMHAAX, Mapajuielenuneaax,
MPaBUILHBIX MHOTOIPAHHUKAX.

Beruucnenne 9J€MEHTOB MHOTOTPAaHHUKOB: pEOpa, IWaroHaid, YIJIBL.
[Tnomans OOKOBOM MOBEPXHOCTH U TOJHOW IMOBEPXHOCTU NPSIMON MPU3MBI,
IJIOIAJh OCHOBAaHMM, TeopemMa O OOKOBOM MOBEPXHOCTH MPSIMOWU MPU3MBIL.
[Inomans OOKOBOM TMOBEPXHOCTH U TOBEPXHOCTH MPAaBUJIBLHOM MUPaMUJIBL,
TeopeMa O IUlomaau yceu€éHHou mnupamuibl. [lonstue o0 o0béMe. OO0BEM
MAPaAMU/JIbI, TPU3MBI.

[Tomo6upie Tena B mpocTtpaHcTBe. COOTHOIICHUS MEXIY IUIOIIAISIMH
NOBEpXHOCTEH, 00bEMaMU NOJTOOHBIX TEJL.

11 KVIACC

Tena Bpamenust

HummHapuyeckas TTOBEPXHOCTB, oOpazyronue HWIAHAPUIECKOU
MOBEPXHOCTH, OCh IWIMHIPUYECKON TMOBepxHOCTU. LlunmuHap: ocHOBaHHS U
OOKOBasi TMOBEPXHOCTb, OOpasyroliass W OCh; IUIOMAAhr OOKOBOW M IOJIHOM
IIOBEPXHOCTH.

KoHnueckass moBepXHOCTh, 00pa3yrolnue KOHUYECKON MOBEPXHOCTH, OCh U
BEpIIMHA KOHUYECKOHN MoBepXHOCTU. KOHyC: OCHOBaHUME U BEpILMHA, 00pa3yroas
U OCh; IUIOWIAAhr OOKOBOM M TMOJHOM MOBEPXHOCTH. YCEUEHHBI KOHYC:
oOpasymollre U BbICOTa; OCHOBaHMS U OOKOBAsI TIOBEPXHOCTb.

Cdepa u map: neHTtp, paauyc, IUaMeTp; IJIOMAAb MOBEPXHOCTU ChEpHI.
B3auMHoe pacnonoxenue chepsl U IIOCKOCTH; KacaTellbHasl IIIOCKOCTh K cdepe;
101131 ChEepHI.

N306paskeHne Ten BpallleHus Ha TIIOCKOCTH. Pa3BépTka MUIMHIpa U KOHYyCA.

KoMmOuHanun Tenm BpalieHHuss U MHOTOTPAHHUKOB. MHOTOTpaHHUK,
ONMMCAHHBIA OKOJIO cdephl; cdepa, BIHUCAHHAST B MHOTOTPAHHUK, WJIH TEJO
BpAIlICHUS.

[Tonsarue 06 06BEMe. OCHOBHBIE CBOMCTBA 00bEMOB Tel. Teopema 006 00béEMeE
OpsIMOYTOJIBHOTO TMapajijiesienumneaa M cienctsus u3 He€. OO0bEM HUIMHApA,
koHyca. O0BEM Mmapa u miomasas chepsl.

[lonoOnuble Tena B mpocTpaHcTBE. COOTHONICHUS MEXIY IUIOMIAISIMU
MOBEPXHOCTEHN, 00BEMaMU TTOT0OHBIX TEJl.

Ceuenus mwiMHIpa (TapaJyIelbHO W TNEPHEHAMKYJISIPHO OCH), CEUCHHUS
KOHyca (MapajijieIbHOE OCHOBAaHUIO M TPOXOsIIEee uYepe3 BEpIIMHY), CEUCHUs
mapa.

BeKTOpbI M KOOPAMHATHI B IPOCTPAHCTBE



BekTop Ha mIockocTy U B pocTpaHCcTBE. CIIOKEHNE U BBIYUTAHUE BEKTOPOB.
YMHOKEHHE BEKTOpa Ha 4uCio. Pa3noxkeHue BEeKTopa Mo TpEM HEKOMILIAHAPHBIM
BekTopaMm. [lpaBwio mapamnenenunena. PemieHwe 3amay, CBSI3aHHBIX €
IIPUMEHEHUEM TIpaBUJl JACUCTBHM € Bekropamu. lIpsMoyroneHas cucrema
KoopauHaT B mnpoctpaHcTBe. Koopamnatel BekTopa. IIpocreimme 3amaun B
KOOpJMHATax. YTon Mexay BekropamMu. CKanspHOE INPOU3BEIECHHUE BEKTOPOB.
BrluncieHne yrioB Mexay MPSMBIMH U IJIOCKOCTAMHU. KOOpAMHATHO-BEKTOPHBIN
METOJ IIPU PELICHUU T€OMETPUUECKUX 3a1a4.

IHJIAHUPYEMBIE PE3YJIbTATBI
JIMYHOCTHBIE PE3YJIBTATBI

JInyHOCTHBIE pe3yJNbTaThl OCBOEHHUS IMPOTPaMMbl Y4ECOHOTO TpeaMeTa
«MareMaTHKa» XapakTepUu3yroTC:

I'paknanckoe BocnMTaHue:

c(hOpMUPOBAHHOCTHIO IPaKAAHCKON MO3UIIMU O0YYAIOIIEeroCsl KaK aKTUBHOTO
M OTBETCTBEHHOTO WiI€HAa POCCHUUCKOrO OOINECTBa, MPEICTABICHUEM O
MaTeMaTHYECKUX OCHOBax (DYHKIIMOHUPOBAHUS PA3IMYHBIX CTPYKTYD, SBJICHUH,
mpoLenyp TpaXIaHCKOro oOmiecTBa (BBIOOpPHI, OMPOCHI W Tp.), yYMEHHEM
B3aMOJCHCTBOBATh C COLUMAIBHBIMA HWHCTUTYTAMH B COOTBETCTBUU C WX
GYHKIUSMY 1 HA3HAUYCHHUEM.

ITaTpuoTnyeckoe BOCIIUTAHUE:

c(hOpMHUPOBAHHOCTHIO POCCUICKOM IpakTaHCKOW UJICHTUYHOCTH, YBAKCHHS K
MPOILLIOMY Y HACTOSIIIIEMY POCCUMCKOW MAaTEMATHUKH, IIEHHOCTHBIM OTHOIIICHUEM K
JTOCTHXKEHUSAM POCCHUMCKUX MATEMATUKOB U POCCUMCKON MAaTEMaTUYECKOM IIKOJIbI,
K HCIOJIb30BAHUIO ATUX JOCTIXKCHUM B JIPYrUX HayKaX, TEXHOJOTHsX, cdepax
SKOHOMMUKH.

JIlyXOBHO-HPABCTBEHHOI'0 BOCIIUTAHUS

OCO3HaHUEM JIYXOBHBIX LIEHHOCTEN POCCHICKOTO HapoJa;
c(hOPMHUPOBAHHOCTHIO ~ HPABCTBEHHOI'O  CO3HAHHUS, OSTUYECKOTO  IOBEJICHUS,
CBSI3AHHOT'O C MPAKTUYECKUM NMPUMEHEHUEM JOCTUKECHUN HAYKU U JESITEIbHOCTHIO
y4€HOT0; 0OCO3HAHUEM JIMYHOTO BKJIaJa B IOCTPOCHHUE YCTOMYMBOTO OYAYIIIETO.

JcTeTHYECKOEe BOCIIUTAHUE:

ACTETUYECKUM OTHOLICHUEM K MHUpPY, BKJIIOYAsl ICTETUKY MATEMaTHYECKHX
3aKOHOMEPHOCTEN, 00BEKTOB, 3ajad, peLIeHUH, pacCyKICHUM;
BOCHPUUMUYHUBOCTBIO K MATEMATUUYECKUM aCIIEKTaM Pa3JIMYHbIX BUJOB UCKYCCTBA.

dusnyecKoe BOCIUTAHUE:



c(OPMHUPOBAHHOCTBIO YMEHHSI TMPUMEHSATH MaTeMaTH4YeCKUE 3HaHUS B
MHTEpecax 3J0pOBOTo U O6e30macHoro o0pasa >KM3HU, OTBETCTBEHHOT'O OTHOIICHUS
K CBOEMY 3JI0POBBIO (3I0pOBOE MHUTAHHE, COATAHCUPOBAHHBIN PEXUM 3aHATUNA U

OT/bIXa, peryispHas buznueckas aKTUBHOCTB); buznyecKoro
COBEPLICHCTBOBAHUS, pu 3aHATUAX CIIOPTUBHO-03I0POBUTEIBHOMN
JEATEIBHOCTBIO.

Tpynosoe BocnuTanue:

TOTOBHOCTBIO K TPYAY, OCO3HAHWEM IICHHOCTU TPYAOTIOOHUS; MHTEPECOM K
paznuyabiM  chepam  TpOoPECCHOHATBHON  NESITEIBHOCTH, CBSI3aHHBIM ~ C
MaTeMaTUKOW W €€ TPWIOKEHUSIMU, YMEHHEM COBEpIIaTh OCO3HAHHBIM BHIOOD
Oynymeir mnpodeccur W peamu3oBbIBaTh COOCTBEHHBIC >KMU3HEHHBIC IIJIAHBI,
TOTOBHOCTBIO W  CIIOCOOHOCTHIO K  MaTEMaTUYECKOMY OOpa3oBaHUIO U
caMOOOpa30BaHUIO0 HA MPOTSHKEHUM BCEW JKU3HMU; TOTOBHOCTHIO K AKTHBHOMY
YYaCTHIO B PEIICHUH MPAKTUYECKUX 3a/1a4 MATEMATUYECKON HAIPABIECHHOCTH.

IKOJOTHIECKOEe BOCIIMTAHHUE:

c(OPMHUPOBAHHOCTHIO HKOJOTHYECKON KYJIbTYpbl, MOHWMAHUEM BIUSHHUS
COLMAIBHO-D)KOHOMHUYECKUX IPOLIECCOB Ha COCTOSIHUE IPUPOAHOM U COLMAIBHOMU
Cpellbl, OCO3HaHUWEM TIJ00aJbHOIO XapakTepa HSKOJOTHMYECKUX MpoldseMm;
OpPHUEHTAIIMEN HA NPUMEHEHUE MATEMATHYECKUX 3HAHWUW [UIA PELICHUs 337ay B
0o0JacCTH  OKpY)Karomiell cpefpl, IUIAHUPOBAHUS TIOCTYNKOB M OIICHKA UX
BO3MOYKHBIX ITOCIIEICTBUU JUJIL OKPY’KAIOLIEN CPEabI.

[{leHHOCTH HAYYHOI'0 NTO3HAHMS:

c(OpPMHPOBAHHOCTHIO MUPOBO33PEHUS, COOTBETCTBYIOUIETO COBPEMEHHOMY
YPOBHIO  Pa3BUTUS HAyKM ©  OOIIECTBEHHOM  MPAKTUKH, [OHUMaHUEM
MaTEeMaTUYeCKOM HayKd Kak cdepbl UYeIOBEUYECKOW JESITeIbHOCTH, HTAaroB €€
pPa3sBUTUS W 3HAYUMMOCTH JUIsI PA3BUTHUS LMBUWIW3ALMHU; OBJIAJACHUEM S3BIKOM
MAaTEMATUKH W MaTEMaTUYECKOW KyJIbTYypOM KakK CpEICTBOM MO3HAHUA MHPA;
TOTOBHOCTBIO OCYIIECTBISATH IMPOEKTHYK) M HCCIEHOBATEIBCKYIO JESTEIbHOCTD
VHJIMBUIYaJIbHO U B IPYIIIIE.

METANPEAMETHBIE PE3YJIbTATBI

MeTtanpenMeTHbIe Pe3yJbTaThl OCBOCHUS MPOTpaMMbl YYEOHOTO MpeaMeTa
«MaremaTtuka» XapaKTEPU3YIOTCS OBJIaJICHUEM YHUBEPCATbHBIMU
NO3HAGAMENbHBIMU  OCUCMBUAMU,  VHUBEPCAIbHLIMU — KOMMYHUKAMUBHBIMU
0elcmeusMu, YHUBEPCANbHbIMU Pe2YIAMUSHBIMU OCUCEUIMU.

1)  Vhusepcanvuvie  noznasamenvHvle  Oelicmeus, — obecnedugaron
Gopmuposanue 06a308bIX KOSHUMUBHBIX Npoyeccos obyuarowuxcs (oceoenue



Memooos NO3HAHUA OKpyarcarouieco mupa, NpUMEHEeHUe J02Uu4eCcCKux,

uccie008amenbeKux onepayull, ymeHuil pabomams ¢ ungopmayueti).
Bba3oBble Jjoruueckue JeMicTBUA:

BBISIBISITh M XapaKTEPU30BaTh CYIIECTBEHHBIE MPU3HAKA MATEMAaTUYECKUX
OOBEKTOB, TMOHATHI, OTHOUICHHA MEXAY MOHATHAMH; (OPMYyITUPOBATH
ONpENENICHUs]  TMOHATUM; YCTAaHABIMBAaThb CYIIECTBEHHBIA  MPHU3HAK
KJaccu(uKanyy, OCHOBaHUA JUIsi OOOOIICHUS W CpaBHEHHUSA, KPUTEPHUH
IIPOBOJIMMOI0 aHAJIN3a;

BOCIIPUHUMATh, (QOPMYIUpOBaTH U  MpeoOpa3oBBIBATh  CYXKJCHUS:
yTBEpJUTEIbHbIE U OTpPULATENbHbIC, €AMHUYHBIC, YacCTHbIE U OOIIHE;
YCIIOBHBIE;

BBIBIAITH ~ MAaTEMAaTHMYECKHUE  3aKOHOMEPHOCTH,  B3aUMOCBS3UM U
npoTuBopeursi B (paKTaxX, AAaHHBIX, HAONIOJACHUSIX U YTBEPXKICHHSIX;
npemjiaraTb ~ KPpUTEPUM Ui BBISIBJICHUS ~ 3aKOHOMEpPHOCTEH M
IIPOTUBOPEUHNIL;

JienaTh BBIBOABI C HMCIIOJIB30BAHUEM 3aKOHOB JIOTMKH, JIEAYKTHUBHBIX H
VWHIYKTUBHBIX YMO3aKJIFOUEHHM, YMO3aKIFOUEHHI 110 aHAJIOTUH;
IIPOBOJUTH CaMOCTOSITEIIBHO J0Ka3aTeIbCTBA MaTEeMaTUYECKUX
YTBEPKJICHUM (MPSIMbIE U OT MPOTUBHOIO), BHICTPAUBATh APTYMEHTAIIMIO,
OPUBOJUTH MPUMEPHl U KOHTPHPUMEPHI; OOOCHOBBIBATH COOCTBEHHBIE
CYKIEHUS U BBIBOJBL;

BBIOMpATh Croco0 pemeHus y4yeOHOW 3agaud (CpaBHUBATH HECKOJIBKO
BApUAHTOB peEIlIEeHUs, BBIOMpaTh Haubojee NOAXOAAIMNH C Y4ETOM
CaMOCTOATENbHO BBIJIEJIEHHBIX KPUTEPHUEB).

Bba3oBble ucciienoBarejbLCcKue 1eCTBUA:

UCIIOJIb30BaTh BOIMPOCHI KaK MCCIEI0BATENbCKUI MHCTPYMEHT MO3HAHUS;
bopMyaMpoBaTh BOMPOCHI, (UKCUPYIOLIUME MPOTHUBOPEUYUE, NPoOIemMy,
yCTaHaBJIMBaTh MCKOMOE W  JaHHoe, (OpMHUPOBATH  THUIIOTE3Y,
apryMEeHTHUPOBATh CBOIO MO3UIIMIO, MHEHUE;

IIPOBOJUTH CaMOCTOSITENIbHO CIUTaHUPOBAHHBIH HKCIEPUMEHT,
UCCIIEJOBAaHHE TI0 YCTAHOBJIEHUIO OCOOEHHOCTEH MaTeMaTH4YEeCKOIro
O0OBEKTa, SBJICHMS, TMPOLECCA, BBISIBICHUIO 3aBUCUMOCTEH  MEXKIY
00BEKTaMH, SBICHUSIMH, POIIECCAMU;

CaMOCTOATENLHO (POPMYIIUPOBATH 00OOIIEHUS U BBIBOJBI 1O PE3yJIbTaTaM
IPOBEAEHHOTO HAOMIONEHUS, UCCIEIOBAHMS, OLCHUBATh JOCTOBEPHOCTH
MOJIYYEHHBIX PE3yJIbTaTOB, BEIBOJAOB U 0000IICHUIA;

MPOTHO3UPOBATh BO3MOXKHOE PAa3BUTHE TMPOLECCA, a TAKKE BBIABUTAThH
MPEANOJIOKEHUS O €r0 Pa3BUTHUN B HOBBIX YCIIOBHUSIX.

Pabora ¢ undopmanmeii:
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2)

BBISIBJIATH JIePUIMTHI UHPOpPMALIUU, JAHHBIX, HEOOXOAUMBIX JUIsl OTBETA
Ha BOIIPOC U JJISI PELICHHUS 3a/1a4K;
BbIOMpaTh  MHGOPMAIMIO W3  HMCTOYHUKOB  PA3IMYHBIX  THIIOB,
aHATM3UPOBaTh, CUCTEMATH3UPOBATh U WHTEPIPETHPOBATH WH(OOPMAITUIO
pPa3TUYHBIX BUIOB B (POPM MIPEICTABIICHNUS,
CTPYKTYpHUpPOBaTh UH(OPMAIIKIO, MPEACTABIATH €€ B pa3IMuHbIX (popmax,
WUTIOCTPUPOBATH TpadUuecKy;
OLICHUBATH HaAEKHOCTh uHbOopMaIuu 1o CaMOCTOATEIEHO
chOpMYITUPOBAHHBIM KPUTEPHUSIM.

Yuueepcanonvie  KomMmynuxamuenwvle Oeucmeus, obecneyugarom

CchOpMUPOBAHHOCMb COYUATILHBIX HABLIKOS 00YVUATOUWUXCSL.
OO0menue:

BOCIIPUHUMAaTh M  (QOPMYJIHpPOBAaTh CYXKJIEHUSA B COOTBETCTBUU C
YCIIOBUSIMU M LIEJIIMH OOIEHUS; SICHO, TOYHO, TPAMOTHO BBIpaXKaTh CBOIO
TOYKY 3PEHHsI B YCTHBIX M NHCBMEHHBIX TEKCTax, 1aBaTh IMOSCHEHHUS 110
X0y pelIeHus 33]1a4i, KOMMEHTUPOBATh ITOJYyYEHHBIN pe3ysbTaT;

B X0/ 00CYKJEHH 3a7]aBaTh BOIPOCHI IO CYILIECTBY O0CYKIaeMON TEMBI,
po0JIeMBbI, pelIaeMoi 3aJ1auu, BbICKa3bIBaTh UEH, HALICJICHHBIE HA MIOUCK
peuIeHus; COMOCTaBIATh CBOU CYXKIEHHUS C CYXICHHUSIMH JIPYTUX
YYaCTHUKOB JHasiora, oOHapyXKHBaTh pa3Miyle U CXOJCTBO IMO3ULUMN; B
KOPPEKTHOI popme popMyIHpoBaTh pa3HOIIIACUsl, CBOU BO3PAXKEHUS;
NPEACTaBIATh  pPE3yJbTaThl  pPEIICHHUs  3aJadyd,  DKCIIEPUMEHTA,
UCCJENOBAHMS,  TPOEKTa;  CaMOCTOSITEIbHO  BbIOMpaTh  (opmat
BBICTYIUICHUS C YYETOM 3a/1ay PE3EHTAMU U OCOOEHHOCTEN ayAUTOPHUH.

CoTpyaHu4ecTBO:

3)

NMOHMMATh W WCHOJB30BaTh  MPEUMYIIECTBA  KOMaHTHOM |
WHIUBUTyaIbHON pabOThI MPU PENICHUH YICOHBIX 3a7a4; IPUHUMATH 11ETh
COBMECTHOW JCATENBHOCTH, IUIAHUPOBATh OPTraHU3AIMI0 COBMECTHOU
paboThI, pacnpeaensTh BUABI padoT, JOTOBAPUBATHCA, 00CYXKAATh MPOIECC
U pe3ysbTat paboThl; 00001aTh MHEHUS HECKOJIBKHX JIFOJICH;
y4acTBOBaTh B TPYNIOBBIX (hopmax paboThI (00CYKIeHUsI, 0OMEH MHEHUH,
«MO3TOBBIC IITYPMbl» W WHBIC), BBINOJHATH CBOIO 4YacTh pPaOOTBI WU
KOOPJIIMHUPOBATh CBOM JICUCTBHS C JPYTUMH dIEHAMHW KOMAaH/IbI,
OIICHMBATh KAa4€CTBO CBOETO BKJaJa B OOIIMI MPOIYKT MO KPUTEPHUSIM,
chOpMYITUPOBAHHBIM YIaCTHHUKAMHU B3aUMOJICUCTBUSI.

Vuueepcanvnvie  pecynamuenvle  Oeticmeus, obecneyusarom

G opmuposaHrue cMbLCIOBbIX YCMAHOBOK U HCUSHEHHBIX HABLIKOG TUYHOCTIU.
Camoopranusanus:
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e COCTaBJISITh TUIAH, AITOPUTM PEIICHUS 33/1a4, BEIOMPATH CITOCOO PEIICHUS
C YIETOM MUMEIOIINXCS PECYPCOB M COOCTBEHHBIX BO3MOXHOCTEH,
apryMEHTHPOBATh U KOPPEKTUPOBATH BAPUAHTHI PEIICHUA C y4ETOM HOBOM
nHpopMaruu.

CaMOKOHTPOJIb:

e BIIAJETh HABBIKAMU TI03HABATEIHHON pedieKcHr KaKk OCO3HAHHS
COBEPIIAEMbIX JIEHCTBUN W MBICIUTEIBHBIX MPOIECCOB, UX PE3yJIbTATOB;
BJIQJIETh CHOCOOAMHM  CaMOMPOBEPKH, CaMOKOHTPOJII Tpolecca H
pe3yibTaTa penieHusl MaTeMaTHIeCKON 3a/1auH;

e TMPEABUACTh TPYAHOCTH, KOTOpPHIE MOTYT BO3HUKHYTH IPU pEHICHUHU
3a/ladyd, BHOCHTh KOPPEKTHBBI B JIEATCILHOCTh HA OCHOBE HOBBIX
00CTOSITENHCTB, TAHHBIX, HAWJICHHBIX OIMOOK, BBISBIICHHBIX TPYTHOCTEH;

e OIICHUBATh COOTBETCTBHE pE3yJbTaTa IEIH U YCJIOBHUSIM, OOBSICHATH
MPUYUHBI JTOCTUKEHUS WIM HEJOCTIXKEHUSI PE3YJIbTaTOB JEATEIbHOCTH,
HaXOJIUTh OIMHOKY, TaBaTh OIICHKY MPUOOPETEHHOMY OIIBITY.

IMPEAMETHBIE PE3YJ/IBTATDBI
10 KVIACC

OnepupoBaTh MOHATUSIMU: TOUYKA, MPSAMasi, IIIOCKOCTb.

[IpUMEHSTh aKCHOMBI CTEPEOMETPUU M CIEACTBUS U3 HUX MPU PEIICHUU
r€OMETPUUECKUX 3a]1a4.

OnepupoBaTh NOHATUSMHU: MAPATICTIBHOCTD U MEPHEHIUKYISIPHOCTD MPSMBIX
U TTOCKOCTEHM.

KnaccudgunmpoBaTh B3aMMHOE PACHOJIOKEHUE TPSMBIX M IJIOCKOCTEH B
MIPOCTPAHCTRBE.

OnepupoBaTh MOHATUSMM: JBYTPAHHBIM YTroj, TpaHU ABYIPAHHOIO Yria,
pebpo JIBYrpaHHOIO yIJia; JUHEWHBIM YTroJI JIBYTPAHHOIO YIJja; IrpajaycHas Mepa
JIBYTPaHHOTO yTJIa.

OnepupoBaTh TMOHATHSAMU: MHOTOTPAHHUK, BBINYKJIBIH W HEBBITYKJIBIN
MHOT'OTPaHHHUK, JJIEMEHThI MHOTOIpaHHUKA, MPAaBUILHBIA MHOTOTPAHHUK.

Pacnio3HaBaTh OCHOBHBIE BHJIbl MHOTOTPAHHUKOB (MMpaMuia; MOpU3Ma,
MPSIMOYTOJIBHBIN TapaJijIeNIeTUIIe T, KyO).

Knaccudgunmposatsb MHOTOTPaHHUKHU, BBIOWpas OCHOBaHUS TUTS
Kiaccupukanuu (BBIMYKJIbIE W HEBBINYKJIbIE MHOTOTPAHHUKU, IPaBUJIbHbBIC
MHOTOIPaHHUKHU; IPSMbI€ U HAKJIOHHBIE TIPU3MBI, apajlIeICITUIICbI).

OnepupoBatTh MOHATUSMU: CEKYIIas INIOCKOCTh, CECUEHHE MHOTOIPAaHHUKOB.

OOBSACHITH TPUHIUIIBI TOCTPOCHUS CEYEHUM, UCTIOIB3YS METO/I CIIEIOB.
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CTpouTh CEYEHHS] MHOTOIPAaHHUKOB METOJOM  CJIEIOB,  BBIIIOJHATH
(BBIHOCHBIE) IIOCKHE YEPTEKH M3 PUCYHKOB MPOCTHIX OOBEMHBIX (DUTYp: BUA
CBEpXY, COOKY, CHU3Y.

PemaTp 3a1aun Ha HAXOXKACHUE T€OMETPUUECKUX BEJIMYMH IO 00pa3lam WiH
QNTOPUTMAaM, NPUMEHSSI W3BECTHBIC AHAIMTUYECKAE METOABl NPH PEIICHUH
CTAaHJAPTHBIX MAaTEMATUUYECKUX 3a/1a4 HA BBIYHMCICHUE PACCTOSHUN MEXIY IBYMS
TOYKaMH, OT TOYKM JO TMPsAMOW, OT TOYKH [JO IUIOCKOCTH, MEXIY
CKPEIIMBAIOIIAMUCS IPAMBIMH.

PemaTp 3a1aun Ha HAXOXKACHUE T€OMETPUUECKUX BEJIMYMH IO 00pa3laM WiH
QNTOPUTMaM, NPUMEHSSI W3BECTHBIC AHAIMTUYECKAE METOABl NPH PEIICHUH
CTaHJAPTHBIX MATEMAaTHUYECKUX 33Ja4 HA  BBIYMCICHUE YIJIOB  MEXKIY
CKPCIIUBAIOIIUMUCI MPAMBIMHA, MEXAY NOPSIMOM U IUIOCKOCTBIO, MEXKIY
IJIOCKOCTSIMM, IByTPAHHBIX YIJIOB.

Boruucnsate 00bEMBI M TIOIIAAM MOBEPXHOCTEH MHOTOTPAaHHUKOB (TIpHU3Ma,
nupamMuga) ¢ nOpuMeHeHueM (GOpMyJl; BBIUMUCISATH COOTHOUIICHHUS MEXKIY
IUIOLIA/IIMU [TOBEPXHOCTEH, 00bEMAaMHU MTOI00HBIX MHOTOIPAaHHUKOB.

OnepupoBaTh NOHATHSAMH: CUMMETPHUsS B IPOCTPAHCTBE; LEHTP, OCh H
IJI0CKOCTh CHMMETPHUU; LIEHTP, OCh U MJIOCKOCTh CHMMETPHUH (PUTYPBHI.

W3Bnekath, mpeoOpa3oBbIBATH M HWHTEPHPETUPOBATH HHPOPMALUIO O
MPOCTPAHCTBEHHBIX T€OMETPUYECKUX (PUTypax, MpeJCTaBICHHYIO Ha YepTexax U
PUCYHKAaX.

[IpumensaTh reoMeTpuueckue (akTbl Uil PEIICHUs] CTEPEOMETPUUYECKUX
3a/1a4, IPEANOJIarallinX HECKOJIBKO IAaroB PELICHUs], €CIU YCIOBUS MPUMEHEHUS
3aJlaHbl B IBHOM (hopMme.

[IpumeHaTs nOpocTedIINEe IPOTPAMMHBIE  CPEACTBA U DJIEKTPOHHO-
KOMMYHHUKAILIMOHHBIE CUCTEMBI IIPU PELICHUN CTEPEOMETPUYECKUX 3a1a4.

[IpyBOINTH NpHUMEpPBl MATEMATHYECKHX 3aKOHOMEPHOCTEM B MPUPOAE H
YKW3HU, PACTIO3HABATh IIPOSIBJICHUE 3aKOHOB I'€OMETPUHU B UCKYCCTBE.

[IpuMEHATh MOJyYEHHBIE 3HAHUSA HaA IPAKTHUKE: aHAJIW3UPOBATH PEAJIbHBIC
CUTyallud W IPUMEHATh HW3YYCHHBIE NOHATUS B MPOLECCE IIOUCKA PELICHUS
MaTeMaTU4eCKu CPOPMYJIMPOBAHHON TPOOIEMBI, MOJACIUPOBATH PCATbHBIC
CUTyallud Ha S3bIKE TEOMETPUHU, HCCIENOBATh IIOCTPOEHHBIE MOJEIU C
WCITIOJIb30BAaHUEM T€OMETPUUYECKUX TTOHITHI U TeOpeM, anmnapara aareOpsl; pemaTh
IIPAKTUYECKUE 3a]1a4d, CBI3aHHBIE C HAX0XKJIECHUEM T€OMETPUUECKNX BEJIUUMH.
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11 KIIACC

OnepupoBaTh TOHATHSIMH: LWIWHAPUYECKAs IOBEPXHOCTh, OOpa3yroIIHe
IMAIMHAPUYECKOH  TOBEPXHOCTH;  IWJIMHAP;,  KOHUYECKas  IMOBEPXHOCTH,
oOpa3ylolue KOHHYECKON TOBEPXHOCTH, KOHYC; c(pepruyeckasi moBEpXHOCTb.

Pacnio3naBaTth Tena BpauieHus (IIMJIMHIP, KOHYC, cdepa U 1map).

OOBSACHITH CIOCOOBI TOJTYYEHHUSI TEJI BPAILICHMUS.

KnaccudummpoBats B3auMHOE paciojiokeHne chepol U MITOCKOCTH.

OnepupoBaTh MOHATUSMHU: IMIAPOBOM CETMEHT, OCHOBAHHE CETMEHTA, BHICOTA
CErMEHTa; IIapOBOM CJIOM, OCHOBAHME IAPOBOrO CJIOS, BHICOTA IIAPOBOIO CIIOS;
IaPOBOU CEKTOP.

Beraucisite  00BEMBI M IIOMIATM  TIOBEPXHOCTEH TeNl  BpallcHWUS,
TCOMETPUUYECKHX TEN C IPUMEHEHUEM (HOPMYI.

OnepupoBaTh TMOHSATUSMU: MHOTOTPAaHHUK, BIHCAHHBIK B cdepy u
ONMMCAHHBIA OKOJIO cdepbl; cdepa, BOUCAHHAST B MHOTOTPAHHUK WU TEJO
BpaIieHUsl.

BBIYUCIISITE COOTHOIICHHSI MEXIY IIOMAIIMA TMOBEPXHOCTEH W 00BhEMaMu
MOAOOHBIX TEI.

N300paxkath u3ydaemble (QUTYpbl OT PYKHM M C TPUMEHEHHEM IMPOCTHIX
YepTEKHBIX UHCTPYMEHTOB.

BBITIOTHSTE (BBIHOCHBIC) IIJIOCKUE YEPTEKHU U3 PUCYHKOB TIPOCTHIX 00BEMHBIX
buryp: BuI CBEpXY, COOKY, CHU3Y; CTPOUTH CEUCHUS TEJ BPAIICHHUS.

W3BnekaTh, WHTEPIPETHPOBATH M MPeoOpa30BBIBaTh HHPOPMAIHIO O
MIPOCTPAHCTBEHHBIX TE€OMETPUYECKUX (PUTypax, MpeJCTaBICHHYIO Ha YepTexax U
PUCYHKaX.

OnepupoBaTh MOHSATHEM BEKTOP B IPOCTPAHCTBE.

BBITIONHATE  JEHCTBUS  CIIOKEHUS BEKTOPOB, BBIYMTAHHS BEKTOPOB M
YMHOKEHHSI BEKTOPA Ha YUCII0, OOBACHATH, KAKUMU CBOMCTBAMH OHU 00JIJIaIO0T.

[TpumeHsTh paBUIO Mapavieenunesaa.

OnepupoBaTh MOHIATHIMU: IEKAPTOBBI KOOPIMHATHI B POCTPAHCTBE, BEKTOD,
MOAYJIb BEKTOpA, PaBEHCTBO BEKTOPOB, KOOPIWHATHI BEKTOpa, YroJ MEXIY
BEKTOpaMH, CKJIIPHOE TIPOU3BECHUE BEKTOPOB, KOJUIMHEAPHBIC M KOMITJIaHAPHBIE
BEKTOPBHI.

Haxonutb cyMMy BEKTOPOB M TIPOU3BEIACHUE BEKTOPA HA YHCIIO, YTOJ MEXKIY
BEKTOpaMH, CKaJSIpHOE TMPOM3BEIACHUE, pacKiadblBaTh BEKTOp II0 JIBYM
HEKOJUTMHEAPHBIM BEKTOPaM.

3amaBaTh TUIOCKOCTh YPaBHECHUEM B JICKAPTOBOM CHCTEME KOOPAMHAT.
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[TpumeHsaTh TeomeTpuueckue (HaKTbl Uil PEUIEHUs] CTEPEOMETPUUYECKUX
3a/1a4, MPEANOIararoiuX HECKOIBKO IAroB PELICHHUs, €CIIM YCIOBUS IPUMEHEHUS
3aJlaHbl B IBHOM (hopMe.

Pemate mpocrelmme reoMeTpuyecKue 3aJadd Ha NPUMEHEHUE BEKTOPHO-
KOOPAMHATHOTI'O METOAA.

Pemarep 3agaunm Ha J0Ka3aTelIbCTBO MATEMAaTHMYECKUX OTHOILUEHUH W
HaXO0XJIEHUE F€OMETPUUECKUX BEJIMYMH 10 00pa3laM WM alrOpuTMaM, MPUMEHSS
M3BECTHBIC METO/IbI IPH PEIICHUH CTAaHAAPTHBIX MAaTEMAaTUYECKHUX 3a7a4.

[IppuMeHATP MpPOCTEHIINE NPOrPAMMHBIE  CPEACTBA M DJIEKTPOHHO-
KOMMYHHUKAIIMOHHBIE CUCTEMBI IIPU PELICHUN CTEPEOMETPUUECKUX 3a/1a4.

[IpuBOIUTHE NpUMEpPHl MATEMAaTHYECKUX 3aKOHOMEPHOCTEW B IIPUPOAEC H
JKU3HU, PACIIO3HABATH IIPOSIBIICHUE 3aKOHOB N'€OMETPUU B UCKYCCTBE.

[IpyMeHATh MOJTYy4YECHHBIE 3HAHMS HA IPAKTHUKE: aHAJIU3UPOBATH pPEAIBHBIC
CUTyallMd W NPUMEHATb HU3YYEHHBIE TOHATUSA B IPOLECCE IIOMCKA PEIICHUS
MaTeMaTHUYeCKd C(HOPMYIUPOBAHHONM MPOOJEMBbl, MOJEIUPOBATh peajbHbIC
CUTyallud Ha S3bIKE TI'C€OMETPUHU, MHCCIEN0BATh IIOCTPOCHHBIE MOJEIU C
UCIIOJIb30BaHUEM T€OMETPUUECKUX MTOHATHI U TEOpEM, amnrmapaTa aareOpbl; pelaThb
IIPAKTUYECKUE 3a7a4M, CBA3aHHBIE C HAXOKICHUEM T€OMETPUUECKUX BEJINYUH.
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TEMATHYECKOE IINTAHUPOBAHHUE

10 KJIACC
KounyecTBO 4acoB JIeKTPOHHbIE
Ne HaumeHoBaHue pa3iesioB U TeM (undgposbie)
Konrpoubnbie IIpakTHyeckue
n/n NPOrpamMmbl Bcero o0pa3oBaTte/ibHbIC
padoTshI padoThI
pecypchl
bubnuoreka [{OK
L Beexerine s crepeomeTpitio 10 1 https://m.edsoo.ru/1c209e37
5 [Ipsimbie ¥ TIIOCKOCTH B MPOCTPAHCTBE. 12 1 bubnnorexa [JOK
[TapannenbHOCTh NPSIMBIX U MJIOCKOCTEN https://m.edsoo.ru/1c209e37
3 [lepnieHIUKYISPHOCTD MPSMBIX U 12 bubmmoreka [JOK
IJIOCKOCTEMN https://m.edsoo.ru/1c209e37
bu6mmoteka IIOK
4 VYTiel MEXAY NPSIMBIMU U TUIOCKOCTSIMU 10 1 https://m.edso0.ru/1c209e37
bu6nmorexa LIOK
° MuororparHiKit 1 0 https://m.edsoo.ru/1c209e37
N bubnuoreka [{OK
0 OOBEMEI MHOrOTPaHHHKOB o 1 https://m.edsoo.ru/1c209e37
7 [ToBTOpEHME: ceueHusl, paCCTOSAHUS U YIJIbI 4 0 bubmmorexa [TOK
p ' P A https://m.eds00.ru/1c209e37
OBUIEE KOJIMYECTBO YACOB I10 ITPOT'PAMME 68 4 0
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11 KJIACC

KoJunyecTBO 4acoB JJIeKTPOHHbIE
HanmeHoBaHMe pa3/iejioB U TeM un¢poBbie
Ne n/m P Konrpoabnbie IIpakruueckue (witcpp )
NporpamMmbl Bcero o0pa3oBaTejibHbIE
padoTshI padoThI
pecypchbl
bu6mmoreka [IOK
1 Tena ppaters 12 1 https://m.edso0o.ru/1c209e37
N bubmuorexa [JOK
2 O0nemsr Ten > 1 https://m.edso00.ru/1c209e37
bu6mmoreka [IOK
B 1 1
3 €KTOPBI U KOOPIAUHATHI B IPOCTPAHCTBE 0 https://m.edsoo.ru/1c209e37
4 [ToBTOpeHue, 06001EeHNE, 7 1 bu6mmoreka [IOK
cUucTeMaTu3auus 3HaHUI https://m.edso00.ru/1c209e37
OBIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 34 4 0
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HOYPOYHOE IINTAHUPOBAHHUE

10 KJIACC
Kosaun4yecTBo 4acoB DJIeKTPOHHbBbIE

Ne JlaTa nudpoBbie
Tema ypoka Kourpoabubie IIpakTuyeckue bp

n/n Bcero u3ydyeHusi oOpasoBaTejibHbIE

padoTshI padoThI
pecypchl
IToBTOopenue. [ToHsATHS U TEOPEMBI
1 mwranuMmerpun. MHCTpyKTaX 10 1 02.09 Bubmiorexa OK
ThuH. pyK ) https://m.edsoo.ru/aecc77cd

TEXHUKE 0€30IMaCHOCTH.

5 [ToBropenue. IlonsATHS U TEOPEMBI 1 04.09 bubmmoreka [JOK
IUIAHUMETPUH ' https://m.edso0.ru/2d8a9¢99
OCHOBHBIE TIOHSTHS CTEPEOMETPHH:

TOYKa, IpsiMasi, TIIOCKOCTb,
npoctpaHcTBo. IIpaBuia
3 1/11;06 IZ)KGHI/I}I Ha pnc Kax: 1 09.09 bubmorexa LOK
p pHCYH o ) https://m.edsoo.ru/db685e73
M300paKeHMs IIOCKOCTEH,
napajuieNbHbIX IPSIMBIX (OTPE3KOB),
CepeIUHbBI OTPE3Ka
bubnmorexa LIOK
4 Bxopsiiast koHTpopHas padbora 1 1 11.09
et p p https://m.edsoo.ru/a63959ed
CBoiicTBa B3aMMHOTO PACIION0KEHUS
5 TOYEK, IPSIMBIX U INIOCKOCTEN B 1 16.09 Bubmorexa IOK
- 1P ' https://m.edso0.ru/b30dff38
MIPOCTPAHCTBE
Axcuomsl crepeometpun. [lonstue
epeceKaroIuXcsl IPSIMOU U b K
6 p i p 1 18.09 noaroreka 1O

m1ockoctu. Ilonsarue
MEPCCCKAOIINXCS IUIOCKOCTEH.

https://m.edsoo.ru/3d8ffd32
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Axcuomsl crepeoMeTpuro. CriocoObl

7 3a7aHus MPSIMBIX U IIOCKOCTEH B 23.09 Bubmorexa HOK
https://m.edsoo.ru/Occ5c4fe
MIPOCTPAHCTBE

8 IIepBble citeICTBUS U3 AKCHOM 25 09 bubmunoreka [JOK
CTEpPEOMETPUU https://m.edsoo.ru/239c8ch4
[IpencraBienust 0 MHOTOTpaHHUKAX.

9 N3o0pakeHne MHOTOIPaHHUKOB Ha 30.09 bubnmnoreka HOK
pucyskax. Ilonstue ceuenus https://m.eds00.ru/65c6b106
MHOT'OTpaHHUKA
HavanbsHbie cBeneHus o kyoe,

10 UpaMUIE U MPU3ME, UX PA3BEPTKU U 02.10 bubmorexa HOK

https://m.edsoo.ru/258fc245
MOJIeTTH
[TocTpoenue ceueHuii B mupamu/ie,
KyOe 1o TpéM TouKaM Ha péOpax.
11 IToctpoenue ceuennii B 07.10 bubmorexa LOK

. https://m.edsoo.ru/1a2520f6
MHOT'OTPaHHUKAX MO MPSAMON U TOUKE
BHE €€
[lonsiTHE MapaienbHbIX NPSMBIX B
npocrpanctie. [lapannensHbie

12 otpe3ku. TeopeMa 0 CylIeCTBOBaHUU 09.10 bubnnorexa [JOK
Y €IMHCTBEHHOCTH IPSIMOM https://m.edso0.ru/93ad36b3
MapaieIbHON JaHHOW, TPOXOIAIIEH
4yepe3 JaHHYI0 TOUKY
JlemMa o mepeceueHnn napauieabHbIX
MPSIMBIX TTOCKOCTBIO.

. bubmuoreka [{OK

13 [TapannenpHOCTb TPEX MPSIMBIX. 14.10

Teopema o0 TpEX mapayIeTbHbIX
MPAMBIX

https://m.edsoo.ru/ee1d19b9
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[TapamienbHOCTh IPSIMOU U
IUIOCKOCTH B npocTpaHcTse. [Ipu3Hak
HapajieIbHOCTU IPSAMON U

bubnunorexa LIOK

14 16.10
mwiIockoctu. CBOMCTBA https://m.edsoo.ru/9f4071b9
MapajuIeIbHOCTH MPSIMON U
IUIOCKOCTH
B3aumHoe pacroyioxkeHne MpsiMbIX B
15 IIPOCTPAHCTBE: MEePECEeKarOIIHecs, 2110 bubnunoreka LIOK
NapajiebHbIE U CKPEIIMBAIOIINECS ) https://m.edsoo.ru/fe733862
psIMbIC
CkpenuBaromuecs npsMmeie. Teopema
16 0 ci IS10050:1:000) HXCHI;')I SIMBIX ’ 23.10 Bubmiorexa HOK
petit B p ’ ' https://m.edsoo.ru/2935a9a0
[Ipu3HaK CKpEIIMBAIOIIMXCS TPSIMbBIX
VYTIuIBl ¢ COHANPAaBIEHHBIMU
17 CTOPOHAMH. YTOJ MEXAY IPIMBIMUA B 06.11 Bubmaorexa IIOK
p ' Ay TP ' https://m.edso0o.ru/2e18f255
MIPOCTPAHCTBE
[TapannensHOCTh MIOCKOCTEH.
18 IIpu3Haku napajuIeILHOCTH JIB 11.11 Bubmiorexa HOK
p . P ABYX ' https://m.eds00.ru/e504d656
IUIOCKOCTEMN
bu6nmorexa LIOK
19 CBoiicTBa napaJuIeNbHBIX INIOCKOCTEN 13.11
p https://m.edsoo.ru/4a28dc02
[Toctpoenue ceuenunit
20 MHOTOTPAaHHUKOB C IPUMEHEHUEM 18.11 Bubmuorexa LIOK
p p ' https://m.edsoo.ru/1d434d0f
MapaJuIeITIEHOCTH MTPSMBIX
[Toctpoenue ceuenui
21 MHOTOI'PAaHHUKOB C IPUMEHEHUEM 20.11 Bubmuorexa LIOK
p p . ) https://m.edsoo.ru/ec26fe5d
MapayuieNbHOCTH MJI0CKOCTEMN
22 [Toctpoenue ceuenunii 25.11 bu6muoreka [IOK
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MHOT'OI'PpaHHUKOB 1O 3aJaHHbIM
YCJIOBUAM

https://m.edsoo.ru/9a0a9e56

Kontponsnas padora Ne 1 o teme
"[Ipsimble U TUIOCKOCTH B

bu6nmoreka IIOK

23 27.11
npocrpanctse. [lapamiensHOCT https://m.edsoo.ru/b19f6a5d
IPSIMBIX U IIJIOCKOCTEN"
[leprieHAMKYASIPHOCTD NPAMOUN 1 bubnmnoreka HOK
24 02.12
IIJIOCKOCTH https://m.edsoo.ru/0ac11c95
o5 [TapannenpHbIe IpsSIMBIE, 04.12 bubmmoreka [JOK
MEePIEHUKYISIPHBIE K TTIOCKOCTH ' https://m.edso0.ru/ba545966
26 [Ipu3Hak neprneHuKyJIspHOCTH 09.13 Bbu6motreka [JOK
HPSIMOM U IJIOCKOCTH ' https://m.edso0.ru/f85bfc46
97 Teopema o npsiMOH, 11.13 bubnnorexa [JOK
MEPIICHANKYISIPHON K INIOCKOCTH ' https://m.edso0.ru/79165d15
[IpumMeHeHMe napanienbHOCTH
28 MPSAIMBIX, IEPIIEHIUKYIISPHBIX K 16.12 bubmmnoreka HOK
IIJIOCKOCTH MPU PEIICHUH 3a1a4 U ' https://m.eds00.ru/635c5087
JI0Ka3aTeIbCTBAX
[TpumMeHeHne epIeHIUKYIIPHOCTH
29 1} pﬂMoﬁ u HJ'IOCKI:)CTI/I 1} IZ ei[eHI/II/I 18.12 bubnxoreka LTOK
P PP ' https://m.edso0.ru/bd3745f8
3aJa4u ¥ 10Ka3aTeabCTBAX
Pemrenue 3agad o
30 MEPIIEHINKYIISIPHOCTH IPSIMOMN K 23.12 bubmorexa LIOK
P yip p ' https://m.edso0.ru/7d18834b
IJIOCKOCTH
31 [TocTpoenue neprneHuKyaspHbIX 55 12 bubmuoreka [IOK
IPSAMO# U TIOCKOCTH ' https://m.edsoo.ru/33c477d3
[lepnieHuKyNsIp M HAKIOHHAS K
39 PIEHIUKYIISP 30.12 bu6muoreka [JOK

IIJIOCKOCTH. TeopeMa O NPOCKIINU

https://m.edsoo.ru/66fefadd
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TOYKH Ha Ipsmyro PaccrosiHue ot
TOYKH J10 TUIOCKOCTH

PaccTosHre OT TOUKH A0 IJIOCKOCTH.

bu6nmorexa [IOK
33 Paccrosiaue o oii 10 13.01
T UT HPHM A https://m.edsoo.ru/a5b7b8e3
napajuIeIbHON el TUIOCKOCTH
VYroa Mexay CKpelruBaoIUMUCS
34 IPSIMBIMHA f}’]achT)OﬂHHe MEX]T 15.01 Bubmaorexa ITOK
P ' Y ' https://m.edsoo.ru/dbee22bc
CKPEIIMBAIOIIUMUCS TIPSIMBIMU
HaxoxaeHnue paccTossHUI MKy
35 TOYKOH M TUIOCKOCTBIO, MMPSIMOU 1 20.01 bubmmorexa [IOK
> 1P ' https://m.edso0.ru/6b61b2b4
IJIOCKOCTBIO, MEXKTY TPSIMBIMU
R bubnuorexa [JOK
36 T 22.01
SOPEMA O TpEx HepHerIpkypax https://m.edsoo.ru/5fa0b3ce
37 Teopema, oOpaTHast Teopeme 0 TPEX 2701 bubmmoreka [JOK
MEPIICHAUKYISIPax ' https://m.edsoo.ru/c7c777ed
[Ipumenenne TeopeMsl 0 TPEX
38 HS IIEH UK YIS az npu ;I?;GHHH 29.01 bubmiorexa LOK
P YIApax IpH p ' https://m.edsoo.ru/ec3e2da3
3a]1a4 U B XO/I€ JIOKA3aTeILCTB
39 VYTubl B IPOCTPAHCTBE: YrOJ MEXIY 03.02 bubnmnorexa [JOK
MIPSIMOM M TUIOCKOCTBEO ' https://m.edsoo.ru/ed9e2a8e
40 JIByrpanssiil yroa. CBOMCTBO 05.02 bubmmnoreka HOK
JIMHEWHBIX YIJIOB JBYTPAHHOIO yrja ' https://m.edsoo.ru/ba75dc57
41 Yron Mexay IByMs TIIIOCKOCTSMU. 10.02 bubnuotexa [JOK
[IepnenauKynspHBIE IIIOCKOCTH ' https://m.edsoo.ru/e4972cdc
42 [Ipu3Hak nepneHANKYIIPHOCTH ABYX 12.02 bubmmoreka [JOK
TUTOCKOCTEMN ' https://m.eds00.ru/52188a7d
CaoiicTBa B3aMHO
43 17.02 but6mmoreka [IOK

MEPIEHIUKYISIPHBIX TUIOCKOCTEN

https://m.eds00.ru/9f246736
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[IpuMeHeHne IpU3HAKa U CBOMCTB

44 MEPIIEHINKYIIPHOCTH INIOCKOCTEMN 19.02 bubmorexa IOK
PHEHAMKYIIP https://m.eds00.ru/5b971ef3
MIPHU PEIICHUHN 3a/1a4
Kontponsnas padora Ne 2 mo Temam
45 "IlepneH IUKYISIPHOCTD MPSAMBIX U 20.02 Bu6muotexa [JOK
wiockocTen" u " YIbl Mex Ly ' https://m.edso0.ru/2d24e873
MPSAMBIMH U TIJIOCKOCTAMM"
Ky6. [Tapamrenenumnen,
46 HyslMo F:)JIBHI)IP’I napauIeJICIIuIIe I U 26.02 bubnnorexa [IOK
P yf P A ' https://m.edso0.ru/b4ad63ad
€ro CBOMCTBa
[ToHsiTHE MHOTOIPaHHMKA, OCHOBHBIC
AJIEMEHTHI MHOTOT'PAaHHUKA, BBIITYKJIbIC
47 Y HEBBIITYKJIbIE MHOIOTPDaHHUKY; 03.03 bubnuoreka [IOK
pa3BEépTKa MHOTOrpaHHUKA. Teopema ' https://m.edsoo.ru/8a7be683
Diiniepa st BBITYKJIOTO
MHOTOTpaHHUKA
Brruncienue 21eMeHTOB
48 MHOTOTPaHHHUKOB: pEOpa, ITHMaroHaIn 05.03 bubnmorexa [JOK
p - Pebpa, A ’ ' https://m.edsoo.ru/fblcd0a5
YTJIBI
IIpusma: nN-yronpHas npu3Ma, I'paHu U
49 O(iIOBaHI/ISI f W3MBI, 1T pﬂMaﬂ u ’ 10.03 Bubmiorexa IOK
p - TP ) https://m.eds00.ru/074c8865
HAKJIOHHAST TTPU3MBI
50 [Tnomaae GOKOBOW M MOTHOM 1203 but6mmorekxa [IOK
MMOBEPXHOCTHU MPSIMOMN IPU3MBI ' https://m.edsoo.ru/a0fdd5bf
[Mupammma: N-yroyibHAs MUPaMHJIA,
IrpaHyd ¥ OCHOBAHME IIMPaAMUJIbI, b K
51 ) pamung 17.03 noaroreka 1O

MpaBWIbHAS U yCeUEHHAs MUpaMUa,
NpsIMOYTOJIbHAs TUpamuia. Arnogema

https://m.edsoo.ru/b9e777d9
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CBolicTBa ¥ PU3HAKY NTPaBUIIbHON

52 nupamubl. Terpasdap. [TpaBuabHbII 19.03 bubmmorexa [JOK
https://m.edsoo.ru/6cdbecef
TeTpa’ip
[Inomanp 60KOBOM OBEPXHOCTH U
IIOJIHOM ITOBEPXHOCTHU IIPaBUIIBHOMN
nupamubl. Teopema o momanu Bu6muotexa [JOK

53 . . . 24.03
OOKOBOM IMMOBEPXHOCTH YCEUEHHOM https://m.eds00.ru/37d84157
MUPaMU/IbL, IUI0IIA/b TOJTHON
MIOBEPXHOCTU yCEUEHHOU MUPAMHU/IbI
[Ipencrasnenue o MpaBUIBHBIX

54 MHOTOTpaHHUKAX: PaBUIbHBIN 26.03 Bbu6moreka [JOK
TeTpadIp, OKTa’Ip, KyO (rexcasap), https://m.edsoo.ru/5603e30b
JOJEKa3Ip U UKOCAIP
CumMMeTpusi B IPOCTPAHCTBE:

CHMMETpPHUSI OTHOCHUTEIBHO TOYKH,

55 MPSIMOM, TJIOCKOCTH. DJIEMEHTBI 07.04 bubmmnoreka HOK
CUMMETPHUU B IIUpaMUJIAX, https://m.edsoo.ru/a95f5c04
napajiesienuneax, NpaBUIbHbIX
MHOT'OI'paHHHKaX

56 [Tonsitue 00bEMa Tena. OCHOBHBIC 09.04 bubmmoreka IIOK
CBOWCTBA 0OBEMOB Tell https://m.edsoo.ru/7ad0020b
O6BEM PSIMOYTOJIBHOTO bubmuoreka [IOK

57 14.04
mapajuiesIenuIe1a https://m.eds00.ru/235171b3

N . . bubmuoreka [{OK
58 OO0BEM NpaBUILHON TPSIMON TPU3MBI 16.04 httos://m.edsoo.ru/fA7dfefd
. o bubmuoreka [{OK
59 OObEM MpAMOH MpH3M! 21.04 https://m.eds00.ru/79c10312
60 OOBEM NpaBUILHON TTHPAMU/IBI 23.04 bubmuoteka [IOK
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https://m.edsoo.ru/2faadc3f

N bubnuorexa [{OK
28.04
o1 OObEm nHpavi b 1 https://m.edso0.ru/79853608
. .. bu6nmoreka IIOK
30.04
62 R 1 https://m.edsoo.ru/1e053890
N bu6nmoreka IIOK
05.05
63 OO0BEM cOCTaBHBIX MHOTOTPAaHHUKOB 1 httos://m.edsoo.ru/482d3f51
CooTHoleHus Mex1y 00bEMaMu bubnuoreka [IOK
64 1 07.05
MOOOHBIX TEI https://m.edsoo.ru/28a6573c
KonTponbnas padorta Ne 3 mo remam
65 "Muororpanauku", "O0BbEMBI 1 12.05 bubmorexa HOK
P " ' https://m.edsoo.ru/098bedad
MHOTOTPaHHUKOB
IToBrOpenue. Beruncnenue
ACCTOSTHUH: MEX]Ty IBYMSI TOUKaAMH,
66 ET TOYKH JI0 I HMil)yP'IHOZ TOYKH 10 1 14.05 bubmorexa [OK
Ao TP ’ s ' https://m.edso0.ru/f7792ba9
TJIOCKOCTH, MEXKIY
CKPEIIMBAIOIIUMUCS TIPSIMBIMU
[ToBTrOpenue. Berunciaenue yrios:
MEXTy CKPEIIUBAIOIIUMUCS
67 1} HIVII[IZMI/IPMHCI)K HmﬂMOﬁ u 1 19.05 bubmorexa [IOK
P ’ Ay TP ' https://m.edso0.ru/b9146bc0
MJIOCKOCTBIO, ABYTPAaHHBIX YTJIOB,
YTII0B MEXKAY TUIOCKOCTSIMU
[ToBropenue. [Ipumenenne
68 NapajyuiebHOCTU U 1 2105 bubmuoreka [JOK
MEPIEHIUKYIIIPHOCTH IIPU PELLIEHUN ' https://m.edso0.ru/56765e8b
MIPAKTUKO-OPHUEHTUPOBAHHBIX 33724
OBIIEE KOJIMYECTBO YACOB I10 68

[TPO'PAMME
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11 KJIACC

KounyecTBO 4acoB DJIeKTPOHHbIE
Ne Hara uudposbie
Tema ypoka Kontpoabubie IIpakTuueckue
n/n Bceero H3yuyeHusi oOpasoBaTejibHbIE
padoThI padoThI
pecypchl
[HunuHapudeckas TOBEPXHOCTb,
oOpa3syromue MUIHHIPHIECKON
1 Hoze z,:}(I)OCTI/I oCh I/IJII)HH HYECKOMN 1 02.09 bubmorexa [JOK
P ’ 1 P ' https://m.edsoo.ru/0341bc2b
oBepXHOCTU. MHCTpyKTaX 1O
TEXHHUKE 0€30ITaCHOCTH.
HunuHap v ero 3J1eMEHTHI.
2 N3o0paxkeHue muinHaIpa Ha 1 09.09 bubmorexa [JOK
p H B AP ) https://m.edsoo.ru/bed12a43
IJIOCKOCTH. Pa3BépTka nunmuapa
bubmuoreka [IOK
3 Bxoasimasi KOHTpoJIbHAsI padoTa 1 1 16.09
S P P https://m.edsoo.ru/bc15f7f2
Ceuenus numHapa. [lnomanp
4 OOKOBOM U HOJIHOII;I MOBEPXHOCTH 1 23.09 bubmorexa [JOK
P ' https://m.eds00.ru/6054b8c1
AIAH]IPA.
Konunyeckasi TOBepXHOCT,

5 o0Opa3ymolire KOHUIeCKOn 1 30.09 bubmuoreka [IOK
[IOBEPXHOCTH, OCh U BEPIIUHA ' https://m.eds00.ru/188f6216
KOHUYECKOH MOBEPXHOCTH
KoHnyc u ero snemMeHTsl. BuG 110K

HOJIMOTEeKA
6 N3o0pakeHne KOHyca Ha IJIOCKOCTH. 1 07.10
p Y https://m.edsoo.ru/016e25eb
Pa3Béprka koHnyca

7 Ceuenus xonyca. [Inomaas 60koBoiA 1 14.10 bubmmoreka [JOK
U TIOJTHOM TTOBEPXHOCTH KOHYCa ' https://m.edso00.ru/c94ba09b

8 VY ceu€HHBIN KOHYC U €r0 2JIEMEHTHI. 1 21.10 bubmuoteka [IOK
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[Inomjanp 60KOBOI OBEPXHOCTH
yCe4EHHOT0 KOHyca

https://m.edso0.ru/897dd3b2

[ap, cdepa 1 UX ITEMEHTHI.

bu6nmorexa [IOK
9 N300 11.11
300PWAEHHE CPEPE, LIapa Ha https://m.eds00.ru/1468bab3
MJIOCKOCTH
bu6nmoreka IIOK
10 C | 18.11
euenna wapa. Tlromans chepet https://m.edsoo.ru/Obdelbe8
BsanmMnuoe pacrionoxxenue chepsl u
11 TJIOCKOCTH, BYX cdep. KacarenpHas 25.11 Bubmiorexa OK
» ABYX CQEP. ' https://m.edsoo.ru/3cef10e5
TJIOCKOCTH K cdepe
KomOunanums Ten BpamieHus u bubnnoreka [JOK

12 02.12
MHOTOT'PAaHHUKOB https://m.edso0.ru/0b136158

13 MHororpaHHHK, BIUCAHHBIN B cepy 09.13 bubmmoreka [JOK
Y OTIMCAHHBIN OKOJIO cepbl ' https://m.edso00.ru/26a03fb7

14 06bem mumHapa. O6BEM KOHYCA. 16.12 bubnmnorexa [JOK
O0BEM yCEeuEHHOro KOHyca ' https://m.eds00.ru/5513d87b
O06Bém mapa. Yactu mapa: mapoBoi

15 CErMEHT, IIApOBOU CIIOM U IIapOBOM 23.12 bubmorexa [JOK

> THep P ' https://m.edsoo.ru/d189bde2
CEKTOp
[Tonob6ue uryp B mpocTpaHCTBeE.

16 CooTHoIEHNs MEX Ty TUIOIAJIMU 30.12 bubmmnoreka HOK
MOBEPXHOCTEH, 00hEMAMH MOAOOHBIX ' https://m.edsoo.ru/810cfleb
duryp
Pemenue npukiIaaHbIX 3a1ad,

17 CBSI3aHHBIX C BBIUKCICHHEM 00BEMA 13.01 bubmorexa I[JOK

' https://m.edsoo.ru/4a33a8ab
TeJa BpaIleHUs
KonTponbnas padora Ne 1 mo remam bubmuoreka [IOK

18 20.01
"Tena Bpamenus" u "O0bembI TEN" https://m.edsoo.ru/5caefclb

19 BekTop Ha IJI0CKOCTH U B 27.01 bubmuotexa [JOK
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npocrpanctse. KommHeapHele
BeKTOpbl. COHANpaBIeHHbBIE U
[IPOTUBOIMOJIOKHO HAIlPaBJICHHBIE
BEKTOPBI. MOyJIb BEKTOpA.
PaBenctBo BekTOopoB. HysneBoit
BEKTOP

CrnosxeHue ¥ BBIYUTaHUE BEKTOPOB.
CaoiictBa cioxenusi. Cymma

https://m.edsoo0.ru/23f4f089

bubnunoreka LIOK

20 HECKOJIbKUX BEKTOpOB. [IpaBuio 03.02 https://m.edsoo.ru/dee379eb
MHOTOYTOJIbHUKA.

21 YMHOXEHHE BEKTOpa Ha YHUCIIO U €TO 10.02 bubmmoreka [JOK
CBOICTBa https://m.edsoo.ru/a28fd74e
KomrutanapHbie BEKTOPBI.

99 Paznosxenue BekTopa 1o Tpém 17.02 bubmmoreka [JOK
HEKOMILIAHAPHBIM BEKTOPAM. https://m.edso0.ru/5a827900
[IpaBuno napannenenumnena
[IpuMeHeHne npaBuil AEUCTBUN C

23 BEKTOpaMH IPH PELICHUH 33]1a4 U B 24.02 bubmmorexa [JOK

https://m.edsoo.ru/d3alfe30
XO/I€ JI0Ka3aTeIbCTB
[IpsimoyronbHast cucreMa KOOpAUHAT
B IIpocTpaHcTBe. KoopanHaTel

24 BekTOopa. PopMmyiia pacCTOSTHUS 03.03 bubmuoreka [IOK
MEXKy IBYMsI TOUKaMu. Berancienue https://m.edso0.ru/48db7058
JUIMHBI BEKTOpA IO €ro KOOpAHHATAM.

Koopaunats! cepennHsl OTpe3Ka
VYroa Mexay BEKTOpaMH.
o5 Ompenenenne CKaJISIpPHOTO 10.03 bubmmoreka [JOK

Ipou3BeieHNs BEKTOpoB. [Iprn3Hak
MEPIEHIUKYISIPHOCTH ABYX BEKTOPOB

https://m.edsoo.ru/725effc4
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Beruuncnenue yrios Mex1y NpsMbIMUA
U IUIOCKOCTSIMU. Beruncienue yria

bubnunorexa LIOK

26 17.03
MEXK1Y IPSMBIMH U TJIOCKOCTSMH B https://m.edsoo.ru/8efbe78e
MHOTOTpaHHUKAX

97 KoopaunaTHO-BEKTOPHBIN METO ITPU 24.03 Bu6muotexa [JOK
pELICHUU TEOMETPUYECKUX 3a7a4 ' https://m.edsoo.ru/77c22fc5
KonTponbnas padora Ne 2 o teme

28 "BekTopsl 1 KOOPAUHATHI B 07.04 bubmorexa LOK

P . P ' https://m.edso0.ru/1780ba5d
IIPOCTPAHCTBE

29 [ToBTOpenue. OcHOBHBIE (DUTYPHI, 14.04 bubnnorexa [JOK
(bakThI, TEOpEMBI Kypca IIIaHUMETPUU ' https://m.eds00.ru/078cd184
[ToBTOpeHue. 3a1aun MIIAHUMETPUN U

30 METO/IbI UX perieHus. Pemenue 21.04 bubmorexa OK

p ' ' https://m.edsoo.ru/7491efe0
MIPAKTUKOOPUEHTUPOBAHHBIX 3a/1a4
bu6mmoteka IIOK
31 HroroBas koHTpoNbHas paboTa 28.04
P P https://m.edsoo.ru/4dffdad7
[ToBTOpenue. OcHOBHBIE (AKTHI,
aKCHOMBI U TEOPEMBI O Eubs 110K
noinoTexa

32 MapajieIbHOCTH U 05.05

P https://m.edso0.ru/74b2ad91
MEPIEeHIUKYISIPHOCTH B
CTEPEOMETPUUN
[ToBTOpenue. MHOrorpaHHUKH.

33 CeueHuns B MHOTOTpaHHUKAX. 12.05 bubnuotexa [JOK
PelreHne npakTMKOOPUEHTUPOBAHHBIX ' https://m.edsoo.ru/ec24dfc2
3aaq
[ToBropenue. Tena BpaiieHus.

but6mmorekxa [IOK
34 Pemrenne npakTMKOOPHUEHTUPOBAHHBIX 19.05

3aaaq

https://m.edsoo.ru/f465d10e
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IPOBEPSIEMBIE TPEEOBAHUS K PE3YJBTATAM OCBOEHUS
OCHOBHOM OBPA30OBATEJBHOM TIPOI'PAMMBI

10 KITACC
Kon .
IIpoBepsiemble npeAMeTHBbIE Pe3yJabTAThl 0CBOCHHUSI OCHOBHOI
NpoBepsIeMOro .
o0pa3oBaTe/IbHON MPOIrPaMMBbI CpeHero o01ero 00pasoBanus
pe3yJbTara
7 I'eomerpus
7.1 OnepupoBarh NOHATUAMU: TOYKA, NIPSAMAasi, INIOCKOCTb
25 IIpuMeHTh aKCMOMBI CTEPEOMETPUM U CIEACTBUS U3 HUX IIPU PELICHUU
' reOMEeTPUUYECKUX 3a7au
23 OnepupoBaTh MOHATHUSAMH: HapalIeIbHOCTh U MEPHEHAUKYISIPHOCTh
' IPSIMBIX U IIJIOCKOCTEN
24 KnaccuduuupoBaTh B3auMHOE pacloioXeHUE MPSIMBIX M IUIOCKOCTEH B
' IIPOCTPAHCTBE
OnepupoBaTh NOHATUSAMU: ABYTPAHHBIN Yrojl, TPaHU JBYTPAHHOIO YIJIA,
7.5 pedpo ABYIpaHHOTO yriia, JUHEHHBIA Yro IBYTPaHHOTO yIJia, rpaJlyCcHast
Mepa JBYTPaHHOIO yria
5 OnepupoBaTh MOHATUSMHU: MHOTOTPAaHHMK, BBIMYKJIbIA M HEBBITYKJIBII
' MHOTOTPaHHUK, 3JIEMEHTHl MHOTOTPaHHHKA, IPaBUIIbHBIA MHOTOTPAHHUK
-4 PacniozHaBaTh OCHOBHBIE BUABI MHOTOTPAaHHUKOB (MHMpaMuia, Npu3Ma,
' NPSIMOYTOJIBHBIN Mapasuienenunesn, Kyo)
KnaccuunupoBatb ~ MHOTOIpaHHMKH, BBIOMpass ~ OCHOBaHMS  JUis
28 Kiaccupukauuyd  (BBIMYKJIBIE W HEBBINYKJIble  MHOTOTPAHHUKH,
' [IpaBWIbHBIE MHOTOTPAHHHMKH, TIpSMBIE M  HAKJIOHHBIE IIPU3MBIL,
TapajuIeTIeTUTIC b )
29 OnepupoBatb MOHSATUSMU: CeKyIas MJIOCKOCT, cedeHue
' MHOTOT'PaHHUKOB
210 OOBSCHATH NPUHLHUIIBI  MOCTPOCHHUSI CEUYEHWH  MHOTOTPAHHUKOB,
' HCIIOJIb3YSl METOJ] CJIEA0B
11 Ctpouth ce4eHHs MHOTOIDAaHHUKOB METOJIOM CJIEAOB, BBINOJIHATh

(BBIHOCHBIE) TIJIOCKHE YEPTEKHU U3 PUCYHKOB IMPOCTHIX O0BEMHBIX (UTYP:
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BUJ] CBEPXY, COOKY, CHU3Y

7.12

Pemrate 3aa4i Ha HAXOKACHUC I'COMCTPHUYCCKUX BCIUYHH 110 o6pa3uaM
WK aJiroputMam, IMMPUMCHASA HU3BECTHBIC AHAJIUTHUYCCKUE METOAbI IIPpH
peliCeHUKM CTAaHAAPTHBIX MATCMATUYCCKHUX 3aJad Ha  BbIYHCIICHHC
paCCTOﬂHI/Iﬁ MCXKAY ABYMA TOYKAMH, OT TOYKH OO HpHMOI;’I, OT TOYKH OO0

IIOCKOCTH, MCKAY CKPCIIUBAOIIIUMHUCS MTPAMBIMHA

7.13

Pemrats 3aa4i Ha HAXOKACHUC I'COMCTPHUYCCKUX BCIUYHH 110 o6pa3uaM
WK aJiropurMam, IMMPUMCHASA HU3BECTHBIC AHAJIUTHUYCCKHUE MCETOAbI IIpH
PCIICHUM CTAHAAPTHBIX MATCMATHYCCKUX 3aJla4 Ha BBIYUCIICHUC YIJIOB
MCXKAY CKPCIIHUBAOIMIUMUCA TIPAMBIMHU, MCKIAY HpHMOﬁ Hn IINIIOCKOCTBIO,

MCXKAY IJIIOCKOCTAMHU, IBYI'PDAHHBIX YI'JIOB

7.14

7.15

7.16

7.17

7.18

Boruucisate 00bEMBI M IUIOIIAIM  TIOBEPXHOCTEH MHOTOTPAaHHUKOB
(mpusma, nmupamMuaa) ¢ npuMeHeHrueM GopMyIl, BHIYUCISATh COOTHOIICHUS
MEXKITY IIOIIAAsIMU MTOBEPXHOCTEM, 00bEMamMu 10T00HBIX

MHOI'OI'paHHUKOB

OnepupoBaTh MOHATHSIMH: CUMMETPHSI B IMPOCTPAHCTBE, LEHTP, OCh U

INIOCKOCTh CUMMCTPHHU, ICHTP, OCh U IINIOCKOCTb CUMMCTPHUH (1)I/Il"yp]i>l

W3BnekaTh, mpeoOpa3oBbIBaTb U HHTEPIPETUPOBATh HHPOPMALHUIO O
MIPOCTPAHCTBEHHBIX T'€OMETPUYECKUX (QUIypax, MPeACTaBICHHYI0 Ha
4yepTexax U pUCyHKax

[IpumensaTh reoMeTpuueckue (akThl A PEIICHUS CTEPEOMETPHUECKUX
3ajad, MPeINoaralluX HECKOJIbKO IIaroB PELICHMs, €CIU YCIOBHS
IIPUMEHEHMs 3aJJaHbl B ABHOH (opme

HpI/IMeHHTB HpOCTGfIH.IHG nporpaMMHbBIC CPEACTBA W DJICKTPOHHO-

KOMMYHHKAIIUOHHBIC CUCTEMEI ITPHU PCHICHUN CTCPECOMCTPUICCKUX 3a1a4

7.19

7.20

[IpuBOIUTE MpHUMEpPHI MATEMATHYECKUX 3aKOHOMEPHOCTEH B IPHUPOJAE U

JKU3HH, paCIIO3HABATh MPOABJICHUC 3aKOHOB I'COMETPHUHN B UCKYCCTBC

[IpuMeHsTh MOTy4YeHHbIE 3HaHUS HA MIPAKTHKE: aHAIU3UPOBATh pealibHbIE
CUTyallud M MPHUMEHATh HU3YYEHHBIE IOHATHS B IIPOLECCE IOMCKA
penieHus MaTe€MaTHYECKH chopMyITUPOBAHHOMN pOOJIEMBI,
MOJIETMPOBATh pEabHbIE CUTyallMM Ha SI3bIKE T€OMETPHUH, MCCIIEN0BATH
MTOCTPOCHHBIE MOJIEH C UCIOJIb30BAaHUEM TI'€OMETPUYECKUX MOHATUU U
TeopeM, armapara aiareopsl, pemaTh MpakKTUYECKUe 3a7auu, CBI3aHHBIE C

HaXOXJICHUEM I'COMETPHUICCKUX BEJINYNH
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11 KIIACC

Kon IIpoBepsiemble npeAMeTHBIE Pe3yJIbTATHI 0CBOCHHS OCHOBHOM
NPOBePsIEMOro .
00pa3oBaTe/IbHO NMPOrPaMMBbI CpelHero 001ero od0pasoBaHus
pe3yJabTara
6 ['eomerpus
OnepupoBaTh NOHATHAMU: [HJIMHIPUYECKast TOBEPXHOCTh, 00pa3yromme
6.1 WIMHAPUYECKOW TMOBEPXHOCTH, MHMIMHIP, KOHUYECKas IMOBEPXHOCTb,
' oOpa3ylole  KOHHUYECKOM  TOBEpPXHOCTH, KOHYC, cdepuueckas
MOBEPXHOCTh
6.2 Pacnio3naBath Tena BpameHus (MUINHAP, KOHYC, chepa u map)
6.3 OOBACHATH CITOCOOBI MOTYYSHHS TEJ BPALICHHS
6.4 KrnaccudunupoBaTs B3aUMHOE pacrioiiokKeHue cepbl U MIOCKOCTH
OnepupoBaTh TOHSATHSAMHU: IIAPOBOW CErMEHT, OCHOBAHHE CETMEHTA,
6.5 BBICOTA CETMEHTA, IIAPOBOW CIIOW, OCHOBAHUE IIAPOBOTO CIIOS, BHICOTA
IAPOBOTO CJI0S, IAPOBOW CEKTOP
6.6 Bbruucnate 00BEMBI M IUIOMIAAM TIOBEPXHOCTEH TEN BpalleHHS,
' reOMETPHUECKUX TeJI C IPUMEHEHUEM (HOpMyIT
OmnepupoBaTh TMOHATUSMU: MHOTOTPAHHUK, BIHMCaHHBIH B chepy H
6.7 OIMCAaHHBIN OKOJIO cepbl, chepa, BIMCaHHAS B MHOTOTPaHHHUK HJIH TEJIO
BpaIICHUS
6.8 BBIUUCIIATE COOTHOIICHUST MEXAY IUIOMAASMH TIOBEPXHOCTEH W
' 00BbEMaMU MMOAOOHBIX TeI
6.9 N300paxaTh n3ydaemble (GUTYpHI OT PYKH M C TPUMEHEHHEM MPOCTHIX
' YEePTEKHBIX HHCTPYMEHTOB
BbIonHATE  (BBIHOCHBIC) TUIOCKHE YEpPTEKW W3 PHCYHKOB MPOCTHIX
6.10 00BEMHBIX (UTYp: BUJA CBEpXY, COOKY, CHU3Y; CTPOUTH CEUEHHS Tel
BpAICHUS
W3BnekaTh, MHTEPIPETUPOBATh M TPEOOPa30BHIBATE HHMOPMAIHIO O
6.11 NPOCTPAHCTBEHHBIX T'€OMETPUYECKHX (Urypax, IPEACTAaBICHHYIO Ha
YepTekax U pUCYHKAx
[IpumeHsaTh TeoMeTprueckre (BakThl U PEIICHUsT CTEPEOMETPUIECKUX
6.12

3aaa4, NOpCArnojiararonmmx HECKOJIBKO IIaroB pemiceHUusd, €CJIU YCIOBUA

MPUMEHEHHUS 3aJlaHbl B IBHOU (hopMme
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6.13

OnepupoBaTh MOHATUEM: BEKTOP B IPOCTPAHCTBE

6.14

BremonaaTs Z[ef/'ICTBI/ISI CJIOKCHHUA BCKTOPOB, BBIYUTAHUSA BCKTOPOB U
YMHOKCHHA BCKTOpa Ha YHCIIO, OGT:SICHSITB, KaKMMH CBOMCTBaMHU OHH

o0J1aaroT

6.15

6.16

HpI/IMeHHTb IIPpaBUJIO MapaJlICICIIUIICaAa IIPHU CII0OKECHUHU BEKTOPOB

OHCpI/IpOBaTB IOHATHUAMU: ACKAPTOBBI KOOPAHWHATBEI B IIPOCTPAHCTBE,
BCEKTOpP, MOAYJIb BEKTOpa, paB€HCTBO BCKTOPOB, KOOPAHWHATBI BCKTOpPA,
yroa MCExKAy  BCKTOpaMu, CKaJIIpHOC  MPOU3ZBCACHHUC  BCKTOPOB,

KOJUIMHCAPHBIC U KOMIIJIAHAPHBIC BEKTOPLL

6.17

Haxoauth cyMMy BEKTOpOB W IPOM3BENECHUE BEKTOpa Ha YUCIO, Yroil
MEXJly BEKTOpaMH, CKaJIIpHOE IIPOU3BE/ICHUE, PACKIIAIbIBaTh BEKTOP 110

ABYM HCKOJUIMHCAPHBIM BCKTOPpaM

6.18

6.19

6.20

3a,HaBaTB IIJIOCKOCTh YPABHCHHUEM B ,HeKapTOBOﬁ CUCTCMC KOOpAMHAT

Pemars HpOCTGfII.HHG reOMCTPpUUYCCKUC 3aJa4ud Ha JIPHMCHCHUC

BCKTOPHO-KOOPAWMHATHOI'O METO1a

Pemats 3aJadd Ha A0Ka3aTCJIbCTBO MATCMATHYCCKHUX OTHOIIICHUH H
HaXOXIACHUC I'COMCTPUUCCKHUX BCIUYHH I10 06pa3uaM HJIN aJIrOpUTMaMm,
IMPUMCHAA HU3BCCTHBIC MCTO/bI npu pPCUICHUN CTaHAapTHBIX

MATCMAaTHYCCKUX 3a1a4

6.21

IIpuMeHATh mpocTEHIIME NPOrpPAMMHBIE CPEICTBA M DJIEKTPOHHO-

KOMMYHUKAIIMOHHBIC CUCTEMBI IIPU PCHICHUN CTCPCOMETPUUCCKHUX 3a/1a1

6.22

IIpuBOAUTE NMpUMEPHl MATEMATUYECKUX 3aKOHOMEPHOCTEH B NPUPOJE U

JKU3HHU, paCllO3HABATDh IIPOSABIICHUC 3aKOHOB I'COMETPUHN B UCKYCCTBC

6.23

[TpuMeHsATh TOJIydeHHbIE 3HAHHUA Ha MpaKTHKE: aHaJIU3UpPOBaTh
peasibHble CUTYyallUd U TPUMEHSATh H3y4YEHHbIE TOHATHS B IIpoOIEcce
MONUCKAa pELIeHUs MaTeMaTH4ecKu C(HOPMYIUPOBAHHON MpoOIEeMBl,
MOJIEJIMPOBATh pealibHble CUTYalluu Ha SI3bIKE F€OMETPHH, HCCIeA0BaTh
IIOCTPOECHHBIE MOJENIN C UCIOJIb30BAHUEM T'€OMETPUYECKUX IMOHATHHI U
TeopeM, amnmnapara aareopsl, pemaTh NpakTUYeCKHe 3aJaul, CBSI3aHHBIE C

HaXO0XXJACHUCM I'€COMCTPHUICCKUX BCINYINH
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IMPOBEPAEMBIE 3JIEMEHTBI COAEP KAHUSA

10 KITACC

Kon

HpOBepﬂeMbIﬁ IJIEMEHT COACPKAaHUSA

7.1

7.2

I'eomeTpus

OcCHOBHBIE MOHATHS CcTepeoMeTpuu. Touka, HpsiMas, MJIOCKOCTb, MPOCTPAHCTBO.
[lonsiTve 00  aKCMOMATUYECKOM  MOCTPOEHUU  CTEPEOMETPUU:  AKCUOMBI

CTCPCOMECTPHUU U CICACTBUA U3 HUX

B3zanmHoe  pacmonoxkeHHe ~TOpSMBIX B IPOCTPAHCTBE:  IEpeceKaroluecs,
napajulelbHble M CKpelmuBamomuecs npsmele. llapamienbHOCTs NOpsAMBIX U
IUIOCKOCTE B MPOCTPAHCTBE: MapajljielibHble TMpsiMble B MPOCTPAHCTBE,
MapajuIeIbHOCTh TPEX MPAMBIX, MAPAIETBHOCTh MPSIMOM MU IUIOCKOCTH. YTJIBI C
COHAIPABJICHHBIMH CTOPOHAMH, YroJl MEXIy TMpSMBIMH B IPOCTPAHCTBE.
[TapannenbHOCTh MIIOCKOCTEN: MapalIeNIbHbIE TUIOCKOCTH, CBOMCTBA MapaJUIeIbHBIX
wiockocTeil. [Ipocteiimue mpocTpaHcTBEeHHBIE (UTYPBI HAa TUIOCKOCTH: TETPadp,

KyO, mapajuiesienumnes1, NoCTPOCHUEe CeUeHN!

7.3

[leprieHAUKYIAPHOCTh TPSIMOM M IIOCKOCTH: MEPHEHIUKYISIPHBIE MpsSMBIE B
[IPOCTPAHCTBE, MIPSAMBIE MapAIIJICIIbHBIEC U IEPIIEHIUKYIISPHBIE K INIOCKOCTH, IIPU3HAK
NEPHEHAUKYJISIPHOCTH IPSIMOM U INIOCKOCTH, TEOPEMA O NMPSAMON MEPIEHIUKYIISIPHON
IJIOCKOCTH. YTJIBl B IIPOCTPAHCTBE: YIrOJd MEXAY IpsAMOM U IUIOCKOCTBIO,
JBYT'PAaHHBI yrOJI, JMHEHHBIM Yroia JAByrpaHHoro yrina. IlepneHaukynsp u
HAKJIOHHBIC: PACCTOSHHUE OT TOYKU JO IUIOCKOCTH, PACCTOSHHUE OT IPSAMOM 10
IJIOCKOCTH, MPOEKIMsI (PUTyphl Ha IUIOCKOCTh. [lepneHAuKyIsIpHOCTh MIIOCKOCTEH:
IPU3HAK  [EPIEHIUKYISAPHOCTH  ABYX  Iulockocred. Teopema o Tpéx

NEePHEHIUKYIISIPAX

7.4

[IoHATHE MHOrOrpaHHMKa, OCHOBHBIE JJIEMEHTBI MHOIOIDAHHMKA, BBIINYKIBIE U
HEBBIITYKJIbIE MHOTOTPAaHHUKH, pa3BEPTKa MHororpaHHuka. [Ipmsma: N-yronpHas
npu3Ma, TPaHU U OCHOBAHHMS MPU3MBI, MpsiMas U HAKJIOHHAs MpHU3MbI, OOKOBas U
IIOJIHASI TOBEPXHOCTH Npu3Mbl. [lapamienenunen, NpsMOyroibHbIN NapaJIeNIeIHIIE]
u ero ceorcraa. [Iupamuaa: N-yrojgpHas nupamuia, TpaHd U1 OCHOBAaHUE ITUPAMU/IBI,

OOKOBas M MOJIHAA MMOBEPXHOCTh MHUPaMHUABI, MMpaBUJIbHAA U yceqéHHaﬂ nrupamMujaa.
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OneMeHTbl NpuU3Mbl U nOHUpaMuibl. lIpaBUiIbHBIE MHOTOTpaHHUKHU: IIOHSATHE
[IPaBUJIBHOIO MHOIOIPaHHUKA, IpPaBWIIbHAs NpU3Ma M IPaBWIbHASA IUPaMHUIA,
IIpaBWJIbHAs TPEYrojibHas MUpaMuAa U NPaBWIbHBIN TeTpalrap, kyo. Ilpencrasienue
O IpPaBWIBHBIX MHOIOTPAaHHMKAX: OKTa’Ip, AOJCKa’aAp M ukocadapyrue CeueHus

IMPU3MBbI 1 TUPAMUBI

7.5

CummMerpuss B TPOCTPAHCTBE: CHMMETPHUS OTHOCHUTEIbHO TOYKH, MPSMOIA,
IUIOCKOCTH. DJIEMEHTBI CHMMETPUH B NIUPAMUJIAX, NapaJUICICIUIIEIaX, TPABUIBHBIX

MHOTI'OIrpaHHHUKax

7.6

BbluniciieHne 351eMEHTOB MHOTOTPAaHHMKOB: pEOpa, auaroHanu, yrisl. Ilmomans
OOKOBOW IOBEPXHOCTH W IOJHONH IIOBEPXHOCTH TNPSMOW MpPHU3MBI, IUIOLIA/b
OCHOBaHHMH, TeopemMa 0 OOKOBOH MOBEPXHOCTHU MPsIMOH mpu3Mbl. [Tnomans 6okoBoi
IOBEPXHOCTH M TIOBEPXHOCTH IPABUJIBHOM MUPAMUIBI, TEOpeMa O IUIOIIAAH

yceuéHHoi nupamuabl. [lonstue 06 06béme. OObEM NUpPaMUIbl, TPU3MBI

1.7

[TomoOHBIe Tena B mpocTpancTBe. COOTHOIIEHUS! MEXK/TY IUIOMIAIIMU TIOBEPXHOCTEH,

00BpEMaMU ITOTOOHBIX TENI

11 KVIACC

Kon
6

6.1

6.2

IIpoBepsieMblii 3JIeMEHT CO/iepPKAHUS

I'eomerpus

[unuaapudeckasi MOBEPXHOCTh, 00pa3yIoIIe MUINHAPUIECKON MOBEPXHOCTH, OCh
HUATUHIPUYECKONW TmoBepxHOCTH. [luiuHIp: OCHOBaHWS W OOKOBasi MOBEPXHOCTb,
oOpa3ymolas 1 0ch, TUIOMIAlb OOKOBOH U MOJTHON MOBEPXHOCTH

Konundeckas moBepXHOCTh, 00pa3yrolre KOHUYECKON MOBEPXHOCTH, OCh U BEPILINHA
KOHMYECKOW TMoBepxHOCTU. KOHyC: OCHOBaHME W BepIIMHA, OOpa3yromias U OcCh,

MJI0Maas OOKOBOW M TIOJIHOM TIOBEPXHOCTH. Y CEUEHHBIH KOHYC: OOpa3yroIlue u

BbICOTA, OCHOBAHUA 1 OoxoBas TTOBCPXHOCTDH

6.3

6.4

6.5

6.6

Cdepa u map: ueHTp, paauyc, IMaMmerp, oAb MOBEPXHOCTH cdepbl. B3aumHoe

pacrioyio’keHue cepbl U IUIOCKOCTH, KacaTelbHas IUIOCKOCTh K cdepe, IUIomaib
cdepbl
N300paxkeHue Ten BpameHNs Ha TNIOCKOCTH. Pa3BépTka muaMHApa U KOHyca

KoMOuHammu Tenm BpalieHuss U MHOTOTPAHHUKOB. MHOTOTpaHHUK, OIMCAHHBIN
okoJio cdepsl, chepa, BiMCaHHAST B MHOTOTPAHHHK, WJIH TEJIO BPAIICHUS
[Tonsitue 06 oO0BEMe. OCHOBHBIE CBOWCTBA 00BEMOB Ten. Teopema 00 00BEME

MPSIMOYTOJIBHOTO TMapajienenumnena M ciuenctsus u3 He€. OObEM UMIMHIpA,
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KoHyca. O0BEM 1mapa u miomanb chepsl

6.7 HOI[O6HBI€ TCJ1a B IIPOCTPAHCTBE. CooTHomeHUA MCKIY iomaiasaMu

MOBEPXHOCTEH, 00bEMaMU TOJOOHBIX TeI

6.8 Ceuenuss nwiuHapa (MapauiebHO W TEPHEHIUKYISIPHO OCH), CEYEHHUs KOHYyca

(mapanenbHOE OCHOBAHUIO U MPOXOASIILEE YePE3 BEPILNHY), CEUEHHUS 1I1apa

Bextop Ha miockocty W B IpocTpaHcTBe. CII0)KEHHE M BBIUMTAHUE BEKTOPOB.
6.9 YMHO)€eHue BeKTopa Ha uucio. PasioxeHune BeKTOopa 1o TPEM HEKOMIUIAHAPHBIM
BekTopaMm. IlpaBuno mnapamuienenunena. PemeHune 3ajmad,  CBA3aHHBIX €

MIPUMEHEHHUEM MTPaBWII JEHUCTBUI ¢ BEKTOpaMHU

[IpsmoyronbHasi cucreMa KOOpPAMHAT B IpocTpaHcTBe. KoopamHatel BeKTOpa.
6.10 [Ipocreiimme 3amaun B KOOpAMHATaX. YToJl Mexay BekTopamu. CkansipHOoe

IMPOU3BCACHUC BCKTOPOB. Brruncienue YrJIOB MCXKAY HNPAMBIMU M ILIOCKOCTAMM.

KoopanHaTHO-BEKTOPHBIN METOJ ITPU PELIEHUN F€OMETPUYECKUX 3a/1a4

HPOBEPAEMBIE HA EI'D 110 MATEMATHUKE TPEBOBAHUA K
PE3YJIBTATAM OCBOEHUSI OCHOBHOM OBPA3OBATEJIBHOM
HPOI'PAMMBbI CPEJHEI'O OBIIEI'O OBPA3OBAHUA

Kon IIpoBepsiemble TPeOOBAHUS K NPEAMETHBIM pPe3y/JbTAaTaM OCBOCHUS
NpOBEPSIEMOro OCHOBHOI1 00pa30BaTEJILHOM NPOrPAMMBI CPEIHEro 00111ero
TpeOOBaHUs o0pa3oBaHus

Bnanenue meromamu J10Ka3aTeNbCTB, ajlrOpUTMaMU pelICHUs 3ajady;
yMeHue (opMynupoBaTh W ONEPUPOBATH MOHATHSMH: OIpe/eleHue,
aKCUOMa, TeopeMma, CIEACTBUE, CBONCTBO, IPU3HAK, J0OKa3aTEeNbCTBO,
paBHOCHIIbHBIE (POPMYIMPOBKH; IPUMEHSTh UX; YMEHHE (POPMYIHPOBATh
o0paTHOE U MPOTHBOIIOJIIOKHOE YTBEP)KIACHHE, MPUBOAUTH MPUMEPHI U
KOHTPIIPUMEDHI, HCIIOJIb30BATh METOJ, MAaTEMaTU4eCKOW WHAYKLNU;
IPOBOAMTH JIOKa3aTeJIbHbIE PACCYXACHHUS TMpU pEIIeHUuH 3ajad,
OLICHMBAaTh  JIOTUYECKYIO  IPABUIBHOCTb  PACCY)KJIEHUH; yMEHHE
ONEepUpPOBATh MOHATUSMHU: MHOXECTBO, IMOJMHOMXECTBO, ONEPALMU Haj
MHOKECTBAMH; YMEHHE MHCIIOIb30BaTh TEOPETUKO-MHOKECTBEHHBIN
amnmnapar Juis ONMCaHUs peajlbHbIX MPOIECCOB U ABJICHUN U MPHU PELICHUH
3ajja4, B TOM 4HCJIE€ W3 JPYrUX YUeOHBIX TNIPEAMETOB; YMEHHE
ONepupoBaTh MOHATHAMU: Tpad, CBA3HBIN Ipad, AepeBo, IUKI, rpad Ha

IJIOCKOCTH; YMCHHC 3a/laBaTb W OIHCHIBATH l"pa(bI:I Pa3siIMIHbIMU
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crioco0amu; UCIOIB30BaTh Ipadbl IPU PELICHUH 3a/1a4

YMeHue onepupoBaTh MOHATHUSMU: HATYpaJIbHOE YHCIIO, ILIEJI0€ YHCIIO,
CTEIEeHb C IENBIM MTOKa3aTelieM, KOPeHb HaTypajlbHOM CTEIICHH, CTEIICHb
C palMOHAIBHBIM  TIOKa3aTelieM, CTeNeHb C  JICUCTBUTEIIbHBIM
mokaszaTtesneMm, JorapudmMm 4YHCIa, CHHYC, KOCHHYC M  TaHTCHC
MPOU3BOJIBLHOTO YHUCJIA, OCTAaTOK [0 MOJYJI0, PalMOHAIBHOE YHCIIO,
UPpALMOHATILHOE  YHCIIO, MHOXECTBAa  HaTypaJbHBIX, LIEJIBIX,
palMOHAIBHBIX, JEHCTBUTENBHBIX YHCEJ, YMEHHE HCIOJIb30BaTh
MPU3HAKU JIETUMOCTH, HAaUMEHBIIMA OOIIMUNA JCIUTEh W HaUMCHbIIICE
oO1ee KpaTHOE, aNropuT™M EBKIIMIA MpU pelIeHnH 3a/1a4; 3HAKOMCTBO C
pPa3IMYHBIMM ~ MO3UIMOHHBIMM  CHUCTEMaMH  CUUCJICHHS;  YMEHHE
BBITIOJIHSITh BBIYUCIICHUE 3HAYCHUM W MPeoOpa3oBaHUsl BBIPAXKEHUU CO
CTENEeHAMH M JorapudpmMaMu, MmpeoOpa3oBaHUs JIPOOHO-PAITMOHAIBHBIX
BBIPDAKEHHI; YMEHHE ONEPUPOBATH MOHATHSMHU: IOCIEIOBATEIHHOCTD,
apupMeTHIecKas mporpeccus, reoMeTpuuecKas porpeccus,
OCECKOHEYHO YOBIBAIOIIAs TeOMETpUYECKas MPOrpeccus; yMEHHUeE
3aJ1aBaTh MOCIEA0BATEILHOCTH, B TOM YHCIIE C TOMOIIbIO PEKYPPEHTHBIX
dbopmysn; yMeHUE ONEpPUPOBATH TMOHATUSAMH: KOMILJIEKCHOE YHCIIO,
CONPsHKEHHBIE KOMILJIEKCHBIE YHCIIA, MOJYJIb U apT'YMEHT KOMIUJIEKCHOTO
yucia, ¢opMa 3amucH  KOMIUIEKCHBIX — 4YHCell (reoMeTpuyeckas,
TpUTOHOMETpHYECKass W  anreOpanueckas); yMeTbh  IPOU3BOIUTH
apupMeTUYeCKHe JEeUCTBUS C KOMIUIEKCHBIMU YHUCJIaMH; TPUBOIUTH
MpUMEPBbl  UCMOJb30BAHMS  KOMIUIEKCHBIX  YHCEN;  ONEpUpOBATH
MOHATUSAMM: MaTpuma 2X2 u  3x3, ONpeaenuTellb  MAaTPUIIHI,

FeOMeTpI/I"IeCKI/Iﬁ CMBICJI OTIPCACIINTECIIA

YMeHHe onepupoBaTh MOHATHAMU: PALMOHAIBHBIE, UPPALMOHAJIBHBIC,
MOKa3aTelbHbIE, CTENEHHbIE, JIOTapu(pMUUYECKHe, TPUTOHOMETPHUUECKHE
YpaBHEHUsT M HEPABEHCTBA, HMX CHUCTEMBI; YMEHHE OIEPUPOBATH
MOHATUSIMU: TOXKIECTBO, TOXKIECTBEHHOE NpeoOpa3oBaHHE, YpaBHEHHE,
HEPaBEHCTBO, CHUCTEMa YPAaBHCHUH U HEPABEHCTB, PABHOCWIBHOCTH
YpPAaBHEHUN, HEPAaBEHCTB W CHUCTEM; YMEHHE peEIlaTh YypaBHEHWS,
HEPABEHCTBA U CHUCTEMBI C IIOMOILBIO PA3IMYHBIX IPUEMOB; PEIIATH
YpAaBHEHUs, HEPaBEHCTBA W CHCTEMBl C NApaMETPOM; IPUMEHATH
YPaBHEHUsI, HEPABEHCTBA, UX CUCTEMBI I PELICHUS MATEMAaTHYECKUX

3aJa4 U 3a]1a4 U3 pa3IU4HbIX 00JacTell HayKH U pealbHOM KU3HU
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YMeHue onepupoBaTh MHOHATHUAMH: (QYHKLIUSA, YETHOCTh (PYHKIUH,
HNEepUOANYHOCTh (YHKIUH, OTPAaHHYCHHOCTh (YHKIMH, MOHOTOHHOCTH
¢byHKIMH, SKCTpeMyM (YHKLIWHU, HAUOOJbIee ¥ HAUMEHbINEE 3HAUYCHUS
(GYHKIIMM Ha IPOMEXYTKE, HeTpephIBHAs (PYHKIHS, aCHMIITOTHI Ipaduka
¢byHKUIMH, TIepBas ¥ BTOpasi NPOU3BOIHAS (PYHKIUHU, TEOMETPUUECCKUN U
¢u3nyecKkuii CMBICT TPOU3BOAHOW, NEPBOOOpa3Hasi, ONpeNeIEHHbINH
MHTETpal, YMEHHE HaXOIUTh ACUMNTOTHI Tpaduka (QyHKIUH, yMEHUE
BBIYHCIIATH  NPOU3BOJIHBIE CYMMBI, IPOU3BEIEHHS, YACTHOIO H
KOMITO3UIIMN (YHKIUH, HaXOJUTh YpaBHEHHME KacaTelbHOW K rpaduky
(GYHKIMM; yMEHHE HAaXOJUTh MPOM3BOAHBIC 3JIEMEHTAPHBIX (YHKIIHIA;
YMEHHE UCIOIb30BaTh MPOU3BOAHYIO ISl HUCCIENOBaHHS (YHKIUH,
HAXOJUTh HAWOONbIIME ¥ HAaUMEHbIINE 3HAYCHUS (QYHKIHN; CTPOUTH
rpadiKu MHOTOUWICHOB C MCIOJB30BAHUEM amapara MaTeMaTHYeCKOTO
aHaJM3a; TPHUMEHSATH NPOU3BOMHYIO JUIS HAXOXKICHUS HAWITYYIIEero
pelieHusT B NPUKJIAIHBIX, B TOM YHCIIE COIHAIbHO-I)KOHOMHYECKUX H
du3nyeckux 3aqadax; HaXOAUTH IUIOMAAN U 00BEMBI (DUTY C ITOMOILBIO
MHTETpajia; MPUBOIUTH MPUMEPHl MAaTEMaTHYECKOTO MOJCIHPOBAHUS C

noMoIibio AuddepeHnanbHbIX YypaBHEHUN

YMeHue onepupoBaTh MOHATUAMU: rpaduk (QyHKIUM, oOpaTHas
GyHKIMSA, KOMIO3ULIMS (QYHKIUM, JuHelHas (yHKIUS, KBaapaTU4yHas
byHKLu, palnuoHaIbHas byHKLu, CTENIEHHAast byHKIHS,
TpUTOHOMETpHUYecKre  (QyHKIMH, O0OpaTHbIE TPUTOHOMETPHUYECKHE
¢GyHKUMM, TOKa3aTedabHas M Jorapudmuyeckas QYHKUUU; yMEHUE
CTpOUTh TpadUKHU H3YYEHHBIX (PYHKIMH, BBIIOJIHATH NPeoOpa3oBaHUA
rpaduKoB (YHKLUH, UCTIOIB30BaTh TPapUKH sl U3yUEHUs NPOLIECCOB U
3aBUCUMOCTEH, TIPU pelIeHUH 3a7ad U3 APYruX Y4eOHBIX MPEIMETOB U
3a7]ay U3 peabHOM JKU3HU; BBIpaXaTh (OPMYJIaMu 3aBUCUMOCTH MEXIY
BEIMYMHAMH; UCIIOJIb30BaTh CBOiCTBa W Tpadukm (QyHKOMA UIs
peleHus ypaBHEeHUH, HEPaBeHCTB U 3a/1au ¢ IMapamMeTpaMu; U300pakaTh
Ha KOOpPJAMHATHOM IIJIOCKOCTM MHOXECTBA pELIICHUN YpPaBHEHHU,

HCPAaBCHCTB U UX CUCTCM

YMeHue peuiaTh TEKCTOBBIC 3aJa4Md PA3HBIX THIIOB (B TOM 4YHUCJIC Ha
IMPOLCHTHI, NO0JIU W 4YaCTU, Ha IBUXXCHHUC, pa60Ty, CTOUMOCTE TOBApOB U
yCiyr, HaJIoTru, 3ala4i U3 obiactu YIIpaBJICHUA JIMYHBIMU U CeMEMHBIMU

(dbuHaHCaAMM); COCTaBIIATH BBIPAKEHUS, YPaBHEHMs, HEPaBEHCTBA M HX
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CUCTCMBI IO YCJIIOBHUIO 3aadaydu, HUCCIICAOBATHL IMOJYUYCHHOC PCHICHUC H
OLICHUBATh HpaBI[OHOIIO6HOCTB pE3yIbTaTOB; YMCHHUC MOACIUPOBATH
pCaJIbHBIC CUTyalMUM Ha SA3bIKEC MATCMATHUKH; COCTABJIATH BBIPAKCHHA,
YpaBHCHHsA, HEPABCHCTBA MW HUX CHUCTEMBI II0 YCIOBHIO 3aJadyu,
HCCIICAOBAaTh IMOCTPOCHHBIC MOJACIM C HCIIOJIB30BAHHUCM allmapara

anreOpbl, UHTEPIPETUPOBATH MOTYUYCHHBINH PE3yabTaT

VYMeHHe onepupoBaTh MOHATHAMHU: CpeJHEe apruPMeTHIECKOe, MeIaHa,
HauOonpIllee ¥  HAWMEHbIIEEe 3HAYEHUs, pa3Max, JUCIEPCHS,
CTaHJAapTHOE OTKJIOHEHHWE YHCIOBOrO Habopa; yMEHHE U3BJIEKATh,
MHTEPIPETHPOBATh HMH(GOPMAIHMIO, TPEACTABICHHYI0 B TalnMuax, Ha
JIrarpamMMax, rpadukax, OTPaKarollyto CBOWCTBA PEalbHBIX MPOIIECCOB U
SIBJICHHIA; TIPEICTABIIATH HH(POPMAILIHIO C TIOMOIIBIO TAOIHIl U THATrpaMM;
UCCIIEI0BAaTh CTATUCTUYECKUE JaHHBIC, B TOM YHCJIE C NPHUMEHEHUEM
rpagUecKuX  METOJOB UM  DIIEKTPOHHBIX  CPEACTB; TpaduvecKu
UCCJIE0OBAaTh COBMECTHBIE HAONIOACHUS C IOMOINBIO JUarpamMm

paccenBaHus U JINHEWHOW perpeccuun

YMeHue onepupoBaTh INOHATUSAMH: CIY4YalHBIA ONBIT M CIIy4aillHOE
COOBITHE, BEPOSITHOCTb CIy4alHOrO COOBITUS; YMEHHE BBIYUCIATH
BEPOATHOCTh C HCIOJb30BaHUEM TIpaUUECKUX METOJO0B; IPUMEHATH
(bopMyNbl CIOXKEHHS] M YMHOXXEHHUS BEPOSTHOCTEH, (OopMyily HOIHOM
BEPOATHOCTH, popMyny bepHynnu, komOuHaTopHbIe (HaKThl U POPMYIIBL;
OLIEHUBATh BEPOSATHOCTH pEabHBIX COOBITUH; yMEHHE OIEepHpOBAThH
MNOHATUSIMM:  CIydailHass BEJIUYMHA, pacCIpellelieHue BepOATHOCTEH,
MaTEMaTUYECKOE OKUIAHHUE, IUCIEPCHS M CTaHJApTHOE OTKIOHEHHE
CIy4ailHOM BeNWYMHBI, (QYHKUMM pacupeleieHuss U  IJIOTHOCTH
PaBHOMEPHOI0, II0KA3aTEJIbBHOTO W HOPMAaJbHOTO PAaCHpElEICHUN;
YMEHHE HCIOJIb30BaTh CBOMCTBAa M3YUEHHBIX paclpeiesieHud Juis
peleHns 3ajay; 3HAKOMCTBO C TOHATHSAMM: 3aKOH OOJBIIMX 4YHCET,
METOJIbl BBHIOOPOYHBIX HCCJIEIOBAaHUM; YMEHUE TPUBOAUTH MPUMEPHI
NPOSIBJIICHUS. 3aKOHA OOJNBIIMX YHCET B HPUPOAHBIX M OOIIECTBEHHBIX
SBIICHUSX; YMEHHE ONEPUPOBAThH MOHATUSMU: COYETaHUE, IEPECTAHOBKA,
YHUCIO COYETaHWH, YHMCIO MepecTaHOBOK; OMHOM HploTOHA; ymeHue
MPUMEHSTh KOMOMHATOPHBIE (DAKThI M PACCYKACHUS IS peLICHUs 3a7aY;
OLICHUBATh BEPOATHOCTH peaIbHBIX COOBITHI; COCTaBIIATh

BEPOATHOCTHYIO MOJI€TIb 1 MHTEPIPETUPOBATH OJYyUYEHHBINA Pe3yabTaT
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YMeHue onepupoBarbh IOHATUAMM: TOYKA, MpsAMas, ILIOCKOCTD,
IIPOCTPAHCTBO, OTPE30K, JIy4, BEIUMYMHA YyIJA, IUIOCKUHA yroll,
JBYI'PAHHBIA Yroj, TPEXIPaHHBIM YroJl, CKPEIIMBAIOLIUECS IpPSMBIE,
[apaJUIEIbHOCTh U NMEPIEHIUKYIAPHOCTD MPSAMBIX U IUIOCKOCTEH, yroil
MEXIY INPSMBIMH, YrOJI MEXIY IPSIMOM M IUIOCKOCTBIO, YIOJl MEXAY
IUIOCKOCTSIMH, PACCTOSHHUE OT TOYKHU O IJIOCKOCTH, PACCTOSHHUE MEXKAY
IIPSAMBIMH, PACCTOSHUE MEXAY IUIOCKOCTSMH; YMEHUE UCIIOIb30BATh IIPH
peLIeHUH 3aJad U3y4eHHbIE (DAKTHI MU TEOpPEMbl IJIAHUMETPUU; YMEHHE
OLICHUBATh pa3Mepbl OOBEKTOB  OKPYKAIOWIETO MHpA; CTPOHTH
MaTEMaTUYECKUE MOJENHM C IOMOILBIO TI'E€OMETPUYECKHUX IOHATUH H

BCJIMYHMH, pCIIaTh CBA3AHHBIC C HUMHU MPAKTUYCCKUEC 3aJa4U

10

YMeHne onepupoBaTh MOHATHUSAMH: IDIOMIAAL (GUTyphl, 00BEM (UTYDHI,
MHOTOTPaHHHK, NPaBWIBHBI MHOTOTPaHHHK, CEYCHHE MHOTOIPaHHUKA,
Ky0, mapajuienenumen, Mpu3Ma, NUpamuna, (Gurypa u HOBEPXHOCTH
BpallleH!s], LWIMHAP, KOHYC, Iap, cdepa, miomanas chepsl, IUIOMab
MOBEPXHOCTH THPAMHIIBI, TPU3MBI, KOHYyCa, IMIMHApa, 00BEM Kyoda,
HpPSMOYTOJBHOTO Tapajjieenuena, MUPaMHIbl, MPH3MBI, MIHHIPA,
KOHYyCa, I1apa, pa3BEPTKa MOBEPXHOCTH, CEYCHHUS KOHYCa W IMIUHIPA,
napajjielibHble OCH WM OCHOBaHMIO, CEUYEHHME Ilapa, IJIOCKOCTb,
Kacaromascs chepsl, NWIMHAPA, KOHYCa; YMEHHE CTPOUTH CEUYEHHE
MHOTOIpaHHHKA, U300pakaTh MHOTOI'PAaHHHUKH, (UTYpBl U MOBEPXHOCTU
BPAIICHHS, UX CEUYEHUS], B TOM YHCIIE C IIOMOIIBIO 3JIEKTPOHHBIX CPE/ICTB;
yYMEHUE MPUMEHSTh CBOMCTBAa T€OMETPHUUECKUX (DUTYp, CAMOCTOSATEIBHO
(bopMyITHpOBATEH OMpPEEIICHUS H3y9aeMbIX (HUTYp, BBIABUTATh THIIOTE3BI
O CBOMCTBax M NpH3HAKaX reOMETPUYECKUX (Uryp, 0OOCHOBBIBATh WU
OmpoBepraTh MX; YMEHHE TPOBOAWUTH Kiaccupukanuioo ¢uryp mo
pa3NMYHBIM TPU3HAKaM, BBIIOJHATH HEOOXOIUMBIE JONOJHHUTEIbHbIE

MTOCTPOCHUS

11

VYmMmenue OIICpHUPOBATH ITOHATUAMM: IBHKXCHHUE B IMPOCTPAHCTBE,
napajuieIbHbIi MEPEHOC, CUMMETPUSI Ha MJIOCKOCTH U B MPOCTPAHCTBE,
MOBOPOT, TpeoOpa3oBaHWe TMOM00WS, TOMOO0HBIE (UTYPHI, YMEHHE
pacro3HaBaTh paBHBIE W TMOJIOOHBIE (UTYpHI, B TOM YHCJIE B MPUPOJE,
HCKYCCTBE, apPXHUTCKTYpPE; HCIOJIb30BATH T'COMETPUUCCKHUE OTHOLICHUA
MpU PELICHUU 3a/a4; HAXOJAUTh TEOMETPUYECKUE BEIUYMHBI (IUIMHA,

yroj, IUIomanas, 00BhEM) TPH peIIeHUH 3a7ad W3 JAPYruX ydeOHBIX
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MPEAMETOB U U3 PEAIbHOW KU3HH; YMEHHUE BBIYUCIATH T€OMETPUUYECKUE
BEJIMYMHBI (IJIMHA, YTOJ, IUIOMIaJb, OO0BEM, IUIOIIAAL MOBEPXHOCTH),
UCTIONIB3YSl M3y4YeHHBbIC (DOPMYJIBI M METONBI, B TOM YHCIE: TUIOMIAIb
MOBEPXHOCTU MUPAMUbI, TPU3MBI, KOHYCa, IWIMHIPA, TUIOMAAb Cepsl;
00BEM Ky0a, TPSIMOYTOJIBHOTO IMapajuIeeNuIe/ia, MTHPAMHIBI, TPU3MBI,
HWIMHApPA, KOHYyCa, IIapa; yMEHUE HaxOJUTh OTHOIIEHHE O0O0BEMOB

noJ00HBIX puUryp

12

Ymenune ONCpHUPOBATH INOHATUAMU: IIPAMOYTOJIbHAA CUCTCMaAa KOOPAUHAT,
BEKTOp, KOOPJIMHATHI TOYKU, KOOPIUHATHI BEKTOpa, CyMMa BEKTOPOB,
NPOM3BEJICHUE BEKTOpAa HAa YHCIIO, Pa3IOKEHUE BEKTOpa 1o Oas3ucy,
CKaISIPHOE TIPOM3BE/ICHUE, BEKTOPHOE MPOM3BEACHUE, Yrol MEKIY
BCKTOpaMH; YMCHHEC HCIIOJIb30BaTh BeKTOpHI:Iﬁ u KOOpI[PIHaTHBIfI METO/
JUIS pEIIeHHWs] TEOMETPUYECKMX 3ajJad W 3ajad JAPYruX Y4eOHbIX

MPEIMETOB

13

YMmenue BbIOMpaTh MOIXOMSIINN METOX Ui pPEIICHHS 3a/lauu;
IIOHVMMAaHHUE 3HAYMMOCTM MAaTEMAaTHUKM B W3YYEHHUU IPUPOJHBIX U
OOLIECTBEHHBIX IPOLECCOB U  SIBICHUH; YMEHUE pAaclo3HaBaTh
IIPOSIBJIEHUE 3aKOHOB MAaTeMaTUKM B HMCKYCCTBE, YMEHHME IPUBOAUTH
IIPpUMEPBl  MAaTEMaTUYECKMX OTKPBITUHA POCCHWCKOM W  MHPOBOU

MaTeMaTH4eCKOMn HAayKHu
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HEPEYEHb 3JIEMEHTOB COIAEPKAHUSA, ITPOBEPAEMBIX HA
EI'D 1O MATEMATUKE

IIpoBepsieMblii 3JIEMEHT COJePKAHUS

Kon

1 Hucna u BBIYUCICHUS

11 Harypanbnsle u nensie yucna. [Ipu3Haky JenMMOoCTH HEIbIX YUCEl

19 Pammonanbheie uyucna. OOBIKHOBEHHBIE M JECATHYHBIC JPOOH, IPOLIEHTHI,
' OCCKOHEYHBIC TTEPUOIUUECKHE TpoOH

13 Apudmernueckuit KOpPEHb HaTypaJbHON CTCIICHH. JevicTBus c
' apu(pMETHYECKUMH KOPHSIMHU HATYPAIbHOU CTETICHU

14 Crenenp ¢ mensiM mokazateneM. CTemeHb € palMOHAIBHBIM ITOKa3aTeNeM.
' CBoiicTBa creneHu

15 CuHyc, KOCHHYC ¥ TaHI€HC YHCIOBOTO apryMeHTa. ApPKCHUHYC, apKKOCHHYC,
' apKTaHTe€HC YKCIOBOTO apryMeHTa

1.6 Jlorapudm yucna. JlecaTuyHble U HaTypaIbHbIE JOrapu(MbI

JleiicTBuTenbHble 4ucia. ApuUPMETHUYECKHE OMNEpalud C JIeHCTBUTEIbHBIMU
1.7 yrciaamu. [IpuOnmkEHHBIE BBIYUCICHHS, TpaBHJa OKPYIJICHHS, MPHUKHIKA MU
OLIEHKA pe3yJIbTaTa BEIYUCIICHU

1.8 IIpeoOpa3oBanue BoIpaXKeHUH

1.9 KommiekcHbie uncna
2 VYpaBHEHUs U HEPABEHCTBA

2.1 [enble u 1poOGHO-pallMOHANIbHBIE YPaBHEHUS

2.2 WppatmonanbHble ypaBHEHUS

2.3 Tpuronomerpuyeckue ypaBHeHHs

2.4 [TokazarenbHble U IOTapUPMUUYECKIE YPAaBHEHUS

2.5 enble u 1poOGHO-palioHaIbHbIE HEPABEHCTBA

2.6 HppainmonanbHble HEpaBeHCTBA

2.7 [Toka3zaTenbHble U JOrapupMUUECKUE HEPABEHCTBA

2.8 Tpuronomerpuueckrue HepaBeHCTBA

2.9 CucTeMbl ¥ COBOKYITHOCTH YPaBHEHUH U HEPABEHCTB

2.10 YpaBHEHUsI, HEPABEHCTBA U CUCTEMBI C ITapaMeTpaMu
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2.11

Matpuiia cucTeMbl JIMHEWHBIX ypaBHEHUN. OnpeaenuTenb MaTpULIbl

3 OyHKIMH U TpaPuKH
31 OyHK1UA, crnocoOs! 3ananusa Ghyakuun. ['paduk Gynkmuu. BzaumHo oOpatHbie
' ¢ynkuuu. YétHeie u Heu€THBIe QyHKIMU. [lepuoauueckue GyHKIUHN
OOnacte ompeneneHuss ¥ MHOXXECTBO 3HadeHWH ¢yHkumu. Hymu ¢yHkumu.
32 IIpomexxyTku 3HaKONOCTOSHCTBA. IIpOMEXyTKM MOHOTOHHOCTH (DYHKIIMH.
' MaxkcumymMbl 1 MUHUMYMBI QyHKIMH. Hanbonpliee ¥ HauMeHbIIee 3HAYEHUE
(GYHKLIMN Ha IPOMEXYTKE
33 CreneHHas ()yHKIMs C HaTypaJbHBIM U LENbIM TOKa3areneM. E€ cBoiicTBa u
' rpaduk. CoiicTBa 1 rpaduK KOpHS N-OW CTETICHH
3.4 Tpuronomerpuieckne GyHKINHU, UX CBOMCTBA U rpaduku
3.5 [Toka3zarenbHas u orapudmMudeckas QyHKINU, KX CBOHCTBA U TpaduKH
36 Toukm paspeiBa. AcuMnToThl TpadukoB ¢yHkuuid. CBoiicTBa (yHKIHH,
' HENpepbIBHBIX HA OTPE3Ke
3.7 IlocnenoBaTeabHOCTH, CIOCOOBI 3aJaHUs MOCIIEI0BATENLHOCTEN
38 Apudmernueckass W reoMmerpuyeckas mnporpeccun. DopMmyna  CI0XHBIX
' IIPOLICHTOB
4 Hauana maTremaTiueckoro aHainsa
4.1 ITpousBosnnas ¢pyHkuuu. [Ipon3BoaHbIe 3IeMEHTApHBIX (QYHKIUN
[IpuMeHeHHe NPOU3BOAHOM K HCClEAOBaHUIO (YHKIMA Ha MOHOTOHHOCTh M
4.2 skcTpeMyMbl. HaxoxxneHre HanOONbIIET0 U HAUMEHBIIETO 3HAYCHUS! (YHKIIUU
Ha OTpe3Ke
4.3 [TepBooOpaznas. Muaterpan
5 MHoecTBa 1 JIOTUKA
5.1 MHoXecTBO, onepaiuu HajJ MHOKecTBaMH. [{narpammel Ditiepa — Benna
5.2 Jloruka
6 BeposITHOCTh ¥ cTaTUCTHKA
6.1 OmnwmcarenbHasi CTATUCTHKA
6.2 BeposiTHOCTB
6.3 KombunaTtopuka
7 I'eomeTpus
7.1 @urypsl Ha IIO0CKOCTH
7.2 [IpsiMble U TJIOCKOCTH B IPOCTPAHCTBE
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7.3

MHororpanHuku

7.4

Tena v NOBEPXHOCTH BpallCHUS

7.5

Koopaunatsl u BEKTOpBI
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YYEBHO-METOJINYECKOE OBECIIEYEHHUE
OBPA30OBATEJBHOI'O ITPOLECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI IVI1 YYEHUKA

I'eometpus, 10—-11: Yueb. st o6meoopazonart. yupexaenuit/ JI.C. AtanacsH,

B.®. byry3os, C.b. Kagomiies u 1p. — M.: [Ipocsenienune

METOJUYECKHUE MATEPHUAJIBI IS YYUTEJIA

1.

2.

Hacronbhas kHura yuurens matematuku. M.: OOO «3naTenscTBo
ACT»: OO0 «M3narenscTBO ACTpEIby.

COOpHHMK HOPMATHUBHBIX TOKYMEHTOB. MaTemaTuka. denepanbHbIi
KOMITOHEHT TOCYIapCTBEHHOIO cTaHaapta. deaepanbHblil 0a3uCHBIMN
mnaH. Cocrasutenu: 2./, lnenpos, A.I'. Apkanses, - M,: Jlpoda.
Coopnuk "TIporpaMmmsl aJis 00111€00pa30BaTENbHBIX MIKOJ, THMHA3UH,
nuneeB: Marematuka. 5-11 ki1.”/ Coct. I'.M.Ky3nenoa, H.I'. Muntok.
— 3-e u31., crepeorun.- M. [Ipoda.

Meroanueckne peKOMEHIaluu K ydeOHruKkaM Marematuku s 10-11
KJIaCCOB, )XypHal «MaremaTuKa B IIKOJIE.

I'eomeTpust, 7 — 9: Yueb. nis obmeodpasonart. yupexaenuii/ JI.C.
AranacsH, B.®. byry3os, C.b. Kagomues u n1p. — M.: [Ipocsemienue,
2018.

7. b.I'. 3uB. lnnaktnueckne maTepuanisl 1o reometpuu 1 11 kmacea. —
M. IIpocseuienue.

8. FO.A. I'nmaszkoB, .. IOquna, B.®. byry3os. Pabouas TeTpaas no
reomerpuu 1 11 kiacca. — M.: [Ipocsemenue.

9. b.I'. 3uB, B.M. Meiinep, A.Il. baxanckuii. 3agaun o reoMeTpuu 11 7
— 11 xmaccos. — M.: [IpocBenienue.

10. C.M. Caaksix, B.®. byty3os. U3yuenne reometpun B 10 — 11
KJaccax: Mertoaudeckue pekoMeHaanuu k yaeoOuuky. Kaura mis
yuutensa. — M.: [Ipocsewienue.

10.11. A.I1. Kucene. DnementapHas reometpus. — M.: [IpocBemienue.
11.12. Iloypounsie pa3zpaboTku 1o reometpun 11 kmacc

(muddepenrnupoBannbii moaxoa) — OO0 «BAKOy.

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETH

HUHTEPHET

www.edu - "Poccuiickoe oOpa3oBanue" denepalibHbIN TOPTAI.
www.school.edu - "Poccutickuii 001ieo0pa3oBaTeIbHbIH mopTan".
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