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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

BaxxHocTh yueOHOro Kypca TEOMETPHH Ha YpPOBHE CpPEAHETO OOIIero
oOpa3oBaHHsI OOYCJIOBIEHA NPAKTHUYECKON 3HAYMMOCTHIO METANpPEeIMETHBIX H
IPEIMETHBIX PE3yJbTAaTOB OOyUYEHUS I'€OMETPUM B HAIPABIEHUU JIUYHOCTHOTO
pa3BuTusa oOyvarommxcs, (OpMUPOBaHUS (PYHKIMOHAIBHOM MAaTeMaTH4eCKOU
TPaMOTHOCTH, U3YYCHUS APYTUX yU4EOHBIX AUCUUILINH. PazButre y oOyJarommxcs
MPABWIBHBIX TPEICTABICHUNA O CYIIHOCTH M TMPOUCXOXKICHUH TE€OMETPHUECKHUX
abcTpakiuii, COOTHOUIEHHHM pEeajJbHOr0 M HJAEaJbHOTO, XapaKTepe OTpa)KeHUs
MAaTEMATUYECKOM HAyKOW SBJIEHUW M NPOLECCOB PEATBHOIO MHPA, MECTE
re€OMETPUU B CUCTEME HAyK M POJIM MaTeMaTUYECKOTO0 MOJIEIMPOBAHUS B HAYYHOM
MO3HAHUH U B TMIPAKTHKE CIIOCOOCTBYET (DOPMHUPOBAHHUIO HAYYHOTO MHUPOBO33PEHUS
yyalmxcs, a TakKe KauyeCTB MBINIJICHHUs, HEOOXOAMMBIX [JIsl aJanTalud 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
HNOHSTUWHBIX OCHOB T€OMETPHUU U TOCTPOCHUH LIEMOYKHU JTOTHUECKHUX YTBEPIKICHUN
B XOJ€ pELIECHUS TeOMETPUYECKHX 3aJady, YMEHHE BBIABUIAaTh U OMPOBEPraTh
THIOTE3bl HETIOCPEICTBEHHO HCIOJB3YIOTCS MPH PEIICHWH 3a]a4 €CTeCTBEHHO-
HAYYHOTO IIMKJIa, B YaCTHOCTHU U3 Kypca (pu3mku.

YMeHue opueHTHUPOBATHCS B MPOCTPAHCTBE UTPAET CYLIECTBEHHYIO POJIb BO
BCEX 00NacTsIX AESITeIbHOCTU uenoBeka. OpHeHTalus 4YelloBeKa BO BPEMEHH 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,



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, BO3MOXKHOCTH YCIIEITHOTO MPOI0JDKEHNS 00pa30BaHMUs
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 IIVIAHE

Ha u3yudeHnue reomerpun oTBoauTcs 2 yaca B Heaenro B 10 knacce u 1 yac B
Heneno B 11 kiacce, Bcero 3a Ba rojia ooyuenus - 102 yueOHbIX yaca.



COJEPKXAHUE YYEBHOI'O KYPCA
10 KIIACC

IIpsiMmble ¥ IVIOCKOCTH B IPOCTPAHCTBE

OCHOBHBIE ~ TOHATHS ~ CTE€peoMeTpuu. Touka, mpsAMasd, 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 NPOCTPAHCTBE: MAPAJUIENBHBIE TMPAMBIE B NPOCTPAHCTBE;
MapaJuIeNIbBHOCTh TPEX MPAMBIX; MAPAIIIETBHOCTh MPSAMOW W IUIOCKOCTH. YTIIBI C
COHAIIPaBIECHHBIMA CTOPOHAMH; YIoJd MEXAy [PSIMBIMH B IIPOCTPAHCTBE.
[lapannenbHOCTh  IIIIOCKOCTEH: [apajulelIbHble  IUIOCKOCTH; CBOMCTBA
napajuleNbHBIX  TuIockocTed. Ilpocteilmine npocTpaHCTBEHHBIE (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 MEPHEHAUKYIAPHOCTH MPAMOM U IUIOCKOCTH, TEOpeMa 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, PACCTOSIHUE
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 HEBBIITYKJIbIE MHOTOI'PAHHUKH; pa3BEPTKA MHOrorpaHHuka. [Ipusma: n-yronapHas
npu3Ma; TpaHU U OCHOBAHUS MPU3MBIL; MpsMas U HAKJIOHHAs MpU3MbL; OOKOBast U
MOJTHAs MIOBEPXHOCTh IIPU3MBI. [Tapannenenunen, NPSAMOYTOJIbHBIN
napajuleJienunes; U ero cpoucra. 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 NHpPaMUJa; NPABUIbHAs TPEYroJibHAs NHpaMHIa W TPABWIbHBIN
terpasdap; KyO. IlpencraBieHne o TpaBUIBHBIX MHOTOIPAHHHMKAX: OKTadp,
nozexasip u ukocasap. CeueHus: pu3Mbl U MUPAMHUIBL.

CuMmMmeTprs B NPOCTPAHCTBE: CHUMMETPUS OTHOCUTEIBHO TOYKH, HPSIMOI,
IUIOCKOCTU.  ODJEMEHTbl CUMMETPUM B MNHpaMHAaX, NapajuieJenunenax,
MPaBWJIBHBIX MHOTOTPAHHUKAX.



Bbruncnenne 9JeMEHTOB MHOTOTPAaHHHKOB: pE&Opa, JauaroHaliv, YIJIbL.
[Tnomans OOKOBOW TMOBEPXHOCTH W TIOJHOW IMOBEPXHOCTH NPSIMON TIPU3MBI,
IUIOMIAa/lb OCHOBaHWH, TeopeMa O OOKOBOH TIMOBEPXHOCTH MPSIMOW TIPU3MBIL.
[Tnomans OOKOBOW TMOBEPXHOCTH U IOBEPXHOCTH TMPABUILHON TMHUPAMUJIBI,
TeopeMa O IUlomaau yceu€éHHou mnupamunbl. [lonstue o0 o0béMe. OO0BEM
MUPAMUIBI, TTPU3MBI.

[logoGubeie Tena B mpocTtpaHcTBEe. COOTHOUICHUS MEXKAY IUIOMIAASIMU
MOBEPXHOCTEHN, 00BEMaMU TTOT0OHBIX TEJL.

11 KIIACC

Tena Bpamenust

HunuHapuyeckas MTOBEPXHOCTB, oOpa3yromue UMJIMHIPUYECKON
MOBEPXHOCTH, OCh UWJIWHJIPUYECKOW TMOBEpXHOCTU. [[unuHAp: OCHOBaHUA U
OOKOBasi TMOBEPXHOCThb, OOpasyrolias W OCh, IUIOMAAb OOKOBOW U TOJHOM
MOBEPXHOCTH.

Konnueckass moBepXHOCTh, 00pa3yrole KOHUYECKOW MOBEPXHOCTH, OCh U
BEpIIMHA KOHUYECKOH MmoBepxHOocTU. KOoHyC: OCHOBaHME U BepIlIMHA, 00pa3yromias
U OChb, IUIOMAAb OOKOBOM U TIIOJHOM IIOBEPXHOCTH. YCEUEHHBIM KOHYC:
oOpasyronue U BbICOTa; OCHOBAaHMS M OOKOBasi MIOBEPXHOCTb.

Cdepa u map: UEHTp, paguyc, AUAMETpP; IUIOMIAb MMOBEPXHOCTU CREpHI.
B3aumHoe pacnonoxxeHue chepbl U TIIOCKOCTH; KacaTelbHas MJIOCKOCTh K cdepe;
101 ChEpPHI.

N300pakeHne Ten BpallleHus Ha TIIOCKOCTH. Pa3BépTka mUIMHIpa U KOHYyCA.

KomOunamuu Ten BpalieHUss W MHOTOTPAaHHUKOB. MHOTOrpaHHUK,
OMHUCAHHBIA OKoJIO cdephl; chepa, BOHUCaHHASS B MHOTOTPAHHUK, WM TEJO
BpAaIlCHUS.

[Tonsarue 06 06BEMe. OcHOBHBIE CBOMCTBA 00BEMOB Tell. Teopema 00 00béMe
MPSIMOYTOJILHOTO Tapajuienenurnena u ciaeactBuss u3 He€. OObEM IUIMHIpA,
KoHyca. O0BEM 11apa u mIomaab chephl.

[TogoOubie Tenma B mpocTpaHcTBe. COOTHOIICHUS MEXKIY IUIOMIAIIMU
MOBEPXHOCTEHN, 00BEMaMU TTOTOOHBIX TEI.

Ceuennss mwiMHApa (MapaJUIeIbHO WM TEPHEHIUKYJISIPHO OCH), CEUYCHUS
KOHyca (mapajuieIbHO€ OCHOBAaHHUIO M TIPOXOSIIEe 4Yepe3 BEPIIMHY), CEUCHUs
mapa.

BekTopbl 1 KOOPAUHATHI B MPOCTPAHCTBE

BekTop Ha mnockocTy U B ipocTpaHcTBe. C0KEHUE U BBIYUTAHUE BEKTOPOB.
YMHOKEeHHE BEKTOpa Ha 4ucio. Pa3ioxkeHue BeKTopa Mo TpEM HEKOMILIAHAPHBIM
BekTopaMm. IlpaBuno mnapamnenenunena. Pemenwe 3agay, CBS3aHHBIX — C
MPUMEHECHUEM TMpaBUi JACUCTBUUA ¢ BekTopamu. I[IpsAmoyronpHasi cucrema



KoopauHat B mpoctpaHcTBe. Koopaunatel BekTopa. Ilpocteifiime 3amaum B
KOOpJIMHATax. YTon Mexay BekTopamu. CKalsipHOE MPOU3BE/IEHHE BEKTOPOB.
Boluncienue yrioB Mexay IpsIMBIMH U TUIOCKOCTAMH. KoopAauHAaTHO-BEKTOPHBIN
METOJ TP PEIICHUU T€OMETPUUECKUX 3a]1ay.



IINTAHUPYEMBIE PE3YJIBTATbBI
JIMYHOCTHBIE PE3YJIBTATBI

JIM4HOCTHBIE pe3ynbTaThl OCBOCHMSI MPOTrpamMMbl y4yeOHOTO MpeaMera
«MareMaTuka» XapaKTepU3yrOTCs:

I'pa:xknanckoe BocnuTanme:

c(hOPMHUPOBAHHOCTHIO TPAKTAHCKON TTO3UITMN 00YUAIOMIErocs KaKk aKTUBHOTO
M OTBETCTBEHHOI'O 4Yi€Ha POCCHUHCKOro OOIIecTBa, NPEJICTABICHUEM O
MaTEMaTUYECKUX OCHOBAX (PYHKIIMOHUPOBAHUS PA3JIUYHBIX CTPYKTYp, SBICHUM,
NpoleAyp TpaxaaHCKOro oOmiecTBa (BBIOOPHI, OMPOCHI U TIpP.), YMEHHUEM
B3aMMO/JICHCTBOBAaTh C COI[MAJbHBIMA HWHCTUTYTaMH B COOTBETCTBHM C HX
GyHKIMUSIMU ¥ HA3HAYCHUEM.

IHaTpuoTnyeckoe BOCIIUTAHUE:

c(hOpPMHUPOBAHHOCTHIO POCCUMCKOM TPa)KIaHCKON UICHTUYHOCTH, YBAXKEHHUS K
MPOIIIOMY U HACTOSIIIIEMY POCCUICKONW MaTEMAaTHKU, IICHHOCTHBIM OTHOIIIEHUEM K
JTOCTHXKEHUAM POCCHUMCKUX MATEMATUKOB U POCCUMCKON MAaTEMaTUYECKOM IIKOJIbI,
K HCIOJb30BAHUIO 3THUX JOCTHKEHUW B JPYrMX HayKax, TEXHOJIOTHSX, chepax
SKOHOMHKH.

JIlyXOBHO-HPABCTBEHHOI'0 BOCIIUTAHMSL:

OCO3HAHUEM JTyXOBHBIX LEHHOCTEN POCCHICKOTO HApOJa;
c(hOpPMUPOBAHHOCTHIO ~ HPABCTBEHHOI'O  CO3HAHUS, HSTUYECKOTO  IOBEJICHMUS,
CBSI3aHHOTO C MPAKTUYECKUM MPUMEHEHUEM JOCTUKEHUN HAYKU U JIESTEIbHOCTHIO
y4€HOT0; OCO3HAHUEM JIMYHOTO BKJIaJa B MOCTPOCHHUE YCTOMYHBOTO OYIyIIEro.

JcTeTH4ecKoe BOCIUTAHUE:

ACTETUYECKUM OTHOIIICHUEM K MHpPY, BKIIIOYasi ICTETUKY MaTeMaTUYECKHUX
3aKOHOMEPHOCTEM, OOBEKTOB, 3ajad, PEIIEHHN, paCCyXICHUM;
BOCIIPUUMYHMBOCTHIO K MATEMaTUYECKUM aCleKTaM Pa3IMYHbIX BUAOB UCKYCCTBA.

dDusuyeckoe BOCIUTAHME:

c(hOpPMUPOBAHHOCTHIO YMEHHSI TMPUMEHSATh MaTeMaTUYECKHE 3HAHUA B
HWHTEpecax 3J0poBoro u 6e3omacHoro odpasa »K1W3HU, OTBETCTBEHHOTO OTHOIICHUS
K CBOEMY 3JI0POBBIO (3I0pOBOE MHUTAHHE, COATAHCUPOBAHHBIN PEXUM 3aHATUNU U

OT/IbIXa, peryispHas busnueckas aKTUBHOCTD); (bU3UIECKOTO
COBEPIIICHCTBOBAHHSI, pu 3aHATHAX CIIOPTUBHO-03/I0POBUTEIHLHOM
JESITEIBHOCTBIO.

TpynoBoe Bocnuranue:

TOTOBHOCTBIO K TPYIy, OCO3HAaHHEM IIEHHOCTH TPYAOIIOOUS; MHTEPECOM K
pa3nuuHbiM  chepaM  Mpo(decCHOHANBHOM  JESTENbHOCTH, CBS3aHHBIM  C
MaTEMaTUKOW M €€ INPUIOKEHUSIMH, YMEHHUEM COBEpPIIATh OCO3HAHHBIM BBIOOP
Oyaymeil mnpodeccun U peanu30BbIBATh COOCTBEHHbBIE JKU3HEHHBIE IUIAHBI,



TOTOBHOCTBIO W  CIIOCOOHOCTBIO K MaTEeMaTHYECKOMY OOpa30BaHUIO U
caM000pa30BaHUI0 Ha MPOTSHKCHUU BCEH JXU3HHM, TOTOBHOCTBIO K aKTHBHOMY
YYaCTHIO B PCIICHUH MMPAKTHUSCKHUX 3a/1a4 MaTEeMaTHYCCKON HAIIPaBICHHOCTH.

IKO0JIOrHIYeCKOe BOCIIUTAHHE:

c(hOPMHPOBAHHOCTHIO AKOJOTHYCCKON KYyJIbTYpbl, MOHWMAHHUEM BIUSHUS
COIIMAJIBHO-D)KOHOMHYECKHUX TIPOIIECCOB HAa COCTOSHUE MPUPOTHON M COIUATIBLHOM
Cpelnbl, OCO3HaHHWEM TJ00aJbHOTO XapaKTepa SKOJOTHYECKHX IIpoOJIeM;
OpHEHTalell Ha TMPUMEHCHHE MAaTeMAaTHYeCKUX 3HAHWM IS pelieHUs 3aaad B
00JIaCTH  OKpY)KAloIIeH Cpeapl, IUTAaHUPOBAHUSI TIOCTYNIKOB ¥ OIEHKH WX
BO3MOYKHBIX TTOCJICICTBUM VISl OKPYKAIOIIEH CPEIbI.

IleHHOCTH HAYYHOIO NO3HAHUSI:

c(hOpPMHUPOBAHHOCTHIO MHPOBO33PCHHS, COOTBETCTBYIOIIEIO COBPEMEHHOMY
YPOBHIO  Pa3BUTHS HAyKH W  OOIICCTBEHHOW TMPAKTUKH, IMOHUMaHUEM
MaTEeMaTUYeCKOH HayKd Kak cdepbl YeIOBEUYECKOW JESITCIIBHOCTH, ITAaroB €€
pPa3BUTHUSI M 3HAYMMOCTH JUISI PA3BUTHS IUBUIM3ALMH; OBJIAJCHUEM SI3BIKOM
MaTeMaTUKH ¥ MaTeMaTH4YeCKOW KyJIbTypOW KakK CpEJACTBOM IIO3HAHUS MUPa;
TOTOBHOCTBIO OCYIICCTBJISATh TMPOEKTHYH) M HCCIAEAOBATEIBCKYIO JESATEIbHOCTD
WHIUBUTyaJIbHO U B TPYIIIIE.

METAIIPEJMETHBIE PE3YJIBTATBI

MeTanpeaMeTHbIE Pe3yJIbTaThl OCBOCHHS IPOrPaMMbl y4eOHOro IMpeaMera
«MaremaTHKa XapaKTEPH3YIOTCS OBJIaJICHUEM YHUBEPCaIbHBIMU
NO3HAGAMENbHBIMU  OCUCMBUAMU,  VHUBEPCAILHLIMU — KOMMYHUKAMUBHBIMU
OelicmeusiMuU, YHUBEPCANbHbIMU Pe2YISIMUBHBIMU OeUCMEUIMU.

1)  Vuuseepcanrvnvie  nosmasamenvhvle  Oelicmsus, — 00eCnevuU8arom
Gdopmuposanue 6a308bIX KOSHUMUBHBIX NPOYECCO8 00VyUaAWUXCcs (0ceoeHue
Memoo08  NO3HAHUSL — OKpYJCcaowe20  Mupa,  NpUMeHeHue  JOSUYECKUX,
uccie008amenbCKux onepayull, ymenuil pabomams ¢ ungopmayueti).

ba3oBble Jiornueckue aeicTBuA:

e BBIABJIATH M XapaKTEPH30BaTh CYIIECTBEHHBIC MIPU3HAKA MAaTEeMaTHYCCKUX
OOBEKTOB, IOHATHH, OTHOIICHWA MEXIY MOHATHAMH, (OPMYIUPOBATH
ONIpE/CTICHUS]  TOHATHUW; YCTaHABJIMBATh CYIICCTBCHHBIH  TPHU3HAK
KJaccu(ukanmy, OCHOBaHUA JUIsi OOOOIIEHUS W CpaBHEHUSA, KPUTEPHUH
IIPOBOJMMOI'0 aHAJIN3a;

e BOCIPHHHUMATh, (OPMYJIUPOBATH U  MPeoOpPa3OBBIBATh  CYXKICHUS:
YTBEPIUTEIIbHBIC W OTPHUIIATEIIbHBIC, CJIMHWYHBIC, YacTHBICE W OOIIHE;
YCIIOBHBIC;

e BBIABIIATH  MaTEeMaTHYECKHE  3aKOHOMEPHOCTH,  B3aMMOCBSI3U M
npoTUBOpeYrs B (aKTaxX, JaHHBIX, HAONIOJACHHUSIX U YTBEPKICHHSIX;



npeajiaraTb ~ KPUTEPUM U1 BBISIBICHHS ~ 3aKOHOMEpPHOCTEM |
MIPOTUBOPEUNH;

e JleJaTh BBIBOJbI C HCIIOJIb30BAHUEM 3aKOHOB JIOTUKH, JEIYKTUBHBIX U
WHIYKTUBHBIX YMO3aKJIIOUEHHI, YMO3aKIIFOUEHHI 110 aHAJIOTUH;

e IPOBOJHUTH CaMOCTOSITEIIBHO J0Ka3aTeIbCTBA MaTEeMaTUYECKHUX
YTBEPKJICHUM (MPsSIMbIE U OT MPOTUBHOIO), BHICTPAUBATh APTYMEHTAIIHIO,
OPUBOAUTH TMPUMEPHl M KOHTPIPHUMEPHI; OOOCHOBBIBATH COOCTBEHHBIE
CYXKJICHUS U BBIBO/IbI;

e BbIOMpaTh CcHOCOO pemeHus y4eOHOM 3agauv (CpaBHHUBATh HECKOJBKO
BApUAHTOB pEIIEHUs, BHIOMpATh HamboIee MOAXOAAIINN ¢ Yy4ETOM
CaMOCTOATENILHO BBIJICTIEHHBIX KPUTEPHUEB).

ba3oBble uccienoBareJbcKue JeHCTBUA:

e HCIIOJB30BAaTh BONPOCHI KaK MCCJIENOBATEIBCKUI MHCTPYMEHT MO3HAHUS;
(GbopMyaMpoBaTh BOMPOCHI, (UKCUPYIOLIME MPOTHBOPEUYUE, HPOOIEMYy,
yCTaHaBJIMBAaTh HMCKOMOE U  JaHHoe, (OpMHUPOBATH  THUIIOTE3Y,
apryMEHTUPOBATH CBOKO MO3ULUIO, MHEHHUE;

e IPOBOJHUTH CaMOCTOSITEIIEHO CIJITAaHUPOBAHHBIN AKCIEPUMEHT,
UCCJIEIOBAHUE TI0 YCTAHOBJIEHHIO OCOOEHHOCTEH MaTeMaTHYECKOTO
OOBEKTa, SABJICHMS, MPOLECCA, BBIIBICHUIO 3aBUCUMOCTEH  MEXKIY
00BEKTaMH, SBICHUSIMH, POIIECCAMU;

e CaMOCTOSITEJIBHO (hOPMYIMPOBATH OOOOIICHNS U BBIBOJBI IO PE3YJIbTATaM
MPOBENEHHOTO HAOJIOJEHUS, UCCIEAOBAHMS, OLIEHUBATh JOCTOBEPHOCTH
MOJTYYEHHBIX PE3yJIbTaTOB, BEIBOJIOB U 0000IIEHUIA;

e TMPOTHO3MPOBATH BO3MOXHOE PAa3BUTHE IMPOLIECCA, A TAKXKE BbIIBUTATh
MPEANOJIOAKEHHUS O €r0 Pa3BUTHU B HOBBIX YCIOBUSX.

Pabora c nunopmanueii:

e BBIABIATH AehUIMUTH UHGOPMALIUU, TAHHBIX, HEOOXOIUMBIX JIJIi OTBETa
Ha BONIPOC U AJIA PELICHUS 3a]a4H;

e BbIOMpaTh UWH(OpPMAIMIO U3  HCTOYHUKOB  PA3JIMYHBIX  THUIIOB,
aHAM3UPOBaTh, CUCTEMATU3UPOBATh U WHTEPIPETHPOBATH WH(OOPMAITUIO
pPa3TUYHBIX BUOB B (POPM MIPEICTABIICHNUS,

e CTPYKTYpUpPOBaTh MHGOPMALIMIO, IPEJCTABIATh €€ B Pa3IM4HbIX (opMax,
WUTIOCTPUPOBATH TpadUuecKy;

e OIICHUBATH HaJEXKHOCTh uHbOopMaIuu 1o CaMOCTOSTEIIBHO
chOpMYITUPOBAHHBIM KPUTEPHUSIM.

2) Vuusepcanvmuvie KOMMYHUKamMueHvle  Oelicmeus, 0becnedusaom

choOpMUPOBAHHOCMb COYUATILHBIX HABLIKOG 00VUAIOUUXCHL.

OO0uenue:



BOCIIPUHUMATh M (QOpPMYJIHpPOBaTH CYXKJEHHUS B COOTBETCTBUU C
YCIIOBUSIMU U LEJIIMA OOIIEHHMS; SICHO, TOYHO, TPAMOTHO BBIpaXXaTh CBOIO
TOYKY 3pPEHHSI B YCTHBIX M MUCBMEHHBIX TEKCTaX, /1aBaTh MOSICHEHHS IO
XOJly peLIeHUs 3a/1a4i, KOMMEHTHUPOBATh MOJyYECHHBIN pE3yJIbTaT;

B X0J1€ 00CYKIEHUS 3a/1aBaTh BOIIPOCHI IO CYLIECTBY 00CYK/1a€MOM TEMBI,
poOsIeMBbl, perraeMoi 3a/1auu, BbICKa3bIBaTh UEH, HAIICJICHHBIC HAa TTOUCK
pPEILIEHHUsI; COMNOCTAaBIATh CBOM CYXKIECHUS C CYXACHUSAMH JPYTHX
YYaCTHUKOB JHAaliora, OOHapyXUBaTh Pa3U4He U CXOJCTBO IMO3UILIHUN; B
KOPPEKTHOH Gopme popMyTupoBaTh pa3HOIIACHS, CBOH BO3PAKCHHUS,
NPEACTAaBIATh  pPE3yJbTaTbl  pPEIICHHS  3aJa4yd,  SKCIEPUMEHTA,
UCCIIEIOBaHMsI,  IPOEKTAa;  CAMOCTOATEIbHO  BBIOMpaTh  (opmar
BBICTYIUICHHUS C yU4ETOM 3a/1a4 MPE3eHTAUU U OCOOEHHOCTEN ay TUTOPHUH.

CorpyaHu4ecTBo:

3)

MOHMMATh W  HCHOJIb30BaTh  MPEUMYIIECTBA  KOMaHIHOM U
WHUBUyaIbHON paOOThI MPU PEIICHUH YYEOHBIX 3a]1a4; IPUHUMATh 11eJ1b
COBMECTHOM JEATENbHOCTH, IUIAHUPOBATh OPraHU3AlUI0 COBMECTHOMN
paboThI, pacnpeaeNsTh BUABI padboT, JOTOBApUBATHCA, 00CYXKAATh MPOIECC
U pe3yibTaT paboThl; 000011aTh MHEHUSI HECKOJIBKUX JIIOJICH;
y4acTBOBATh B IPYIIOBBIX (popMax paboThl (00CYKIeHMs, OOMEH MHEHUM,
«MO3TOBBIE IITYPMbD» U WHBIC); BBINOIHATH CBOIO 4YacTh pPaOOThl U
KOOPJIMHUPOBATh CBOM JIEUCTBHUSI C JPYTUMH UJE€HAMU KOMAaH/IbI,
OIICHUBATh KAa4€CTBO CBOETO BKJIaJla B OOLIMNA MPOIYKT MO KPUTEPUSIM,
c(hopMyJIMPOBAHHBIM YUYaCTHUKAMH B3aUMOJICHCTBUS.

Vuusepcanonvie  pezynamuenvie oeticmeus, obecneuusaiom

Gdopmuposarue cMbLCIOBbIX YCMAHOBOK U HCUZHEHHBIX HABLIKOG TUYHOCTU.
Camoopranusamnus:

COCTAaBJISITH IUIAH, AITOPUTM PEIICHUS 3a]]a4H, BBIOUPATh CIIOCO0 pereHus
C YU4€TOM UMEIOIIUXCS PECYPCOB U COOCTBEHHBIX BO3MOXKHOCTEH,
apryMEHTHPOBATh U KOPPEKTUPOBATH BAPUAHTHI PEIICHUN C YYETOM HOBOM
uHpopmanuu.

CaMOKOHTPOJIb:

BIAJCTh HAaBBIKAMU TO3HABAaTEIbHOM pediIekcur Kak OCO3HAHHS
COBEPIIAEMBIX JIEMCTBUM M MBICIUTENIBHBIX MPOLIECCOB, UX PE3YJIbTATOB;
BJIAJIETh CHOCOOAMHM  CaMOIIPOBEPKH, CAMOKOHTPOJISI Tporecca U
pe3ysibTaTa pelieHus MaTeEMaTHYeCKON 3a1a4H;

MPEABUAETh TPYAHOCTH, KOTOPBIE MOTYT BO3HHUKHYTH IIPU PELICHUU
3a7a4M, BHOCUTb KOPPEKTHBbI B [EITEIBHOCTh HAa OCHOBE HOBBIX
00CTOATENBCTB, JaHHBIX, HAMICHHBIX OIIMOOK, BHISIBICHHBIX TPYIHOCTEH;



e OIEGHUBATh COOTBETCTBHE pE3yJibTaTa IEJIM U YCJIOBHUSIM, OOBSICHITH
NPUYUHBI JTOCTUKEHUS WIM HEJOCTHXKEHUSI PE3YJIbTaTOB JEATEIbHOCTH,
HAXOJIUTh OIMUOKY, 1aBaTh OLICHKY MPUOOPETEHHOMY OIIBITY.

ITPEAMETHBIE PE3YJ/IBTATDBI
10 KIIACC

OmnepupoBaTh MOHATUSIMU: TOUKA, IIPsIMAs, INIOCKOCTb.

[IpuMEHSATh aKCMOMBI CTEPEOMETPUHM M CIEICTBHUS M3 HHUX IPU PEIICHUH
F€OMETPUYECKUX 3a/aY.

OnepupoBaTh NOHATUAMU: NAPALIETBHOCTD U MEPIEHAUKYISIPHOCTD MPSMBIX
U IIJIOCKOCTEHN.

KnaccuduumpoBate B3aMMHOE pPacHOJIOKEHHE MPSAMBIX U IUIOCKOCTEH B
IIPOCTPAHCTBE.

OnepupoBarh MOHATUAMM: JABYTPaHHBIA YTOJ, TpaHU ABYTPAHHOTO Yria,
pedpo IBYrpaHHOrO yrja; JUHEMHBIA Yrojl ABYTPAaHHOIO yIJja; rpajycHas mepa
JBYTPAHHOTO yIJa.

OnepupoBaTh MOHATUSMU: MHOTOIPAHHMK, BBITYKJIbIA M HEBBITYKJIBIMI
MHOTOIPaHHHUK, 3JIEMEHTHI MHOTOTPaHHUKA, PABUIIbHBI MHOTOTPAHHUK.

Pacrio3HaBaTh OCHOBHBIE BHABl MHOTOIPAaHHHUKOB (IMpaMuia; NpU3MA,
IPSIMOYTOJIBHBIN Mapajuienenumnes, Ky0).

KnaccupummpoBate  MHOTOTpaHHHKHM,  BbIOMpass ~ OCHOBaHUS  JUIA
Kjiaccuukanuy (BBIMYKJIbIE M HEBBINYKJIbIE MHOTOTPAaHHUKU; MPaBUIIbHbBIE
MHOTOIPAHHUKU; IPSIMbIE U HAKJIIOHHBIE MPU3MBI, TapajIeIeIUIeabl).

OnepupoBath MOHATUSMHU: CEKYIAs JIOCKOCTh, CEUEHNE MHOTOIPAHHHUKOB.

OOBACHATH TPUHLIUIIBI IOCTPOCHUS CEUEHUH, HCTIOJIb3YSl METO/I CJIEJIOB.

CtpouTh ceYeHUST MHOTOIPAHHUKOB METOJOM  CII€JOB, BBIIOJHSTH
(BBIHOCHBIE) TMJIOCKHE YEPTEXKH M3 PUCYHKOB MPOCTHIX OOBEMHBIX (UTyp: BUA
CBEpXY, COOKY, CHHUBY.

Pemmars 3aaun Ha HaxXOXKIEHHE TEOMETPUUECKUX BEJIMYUH MO 00pas3iam Win
QITOPUTMAaM, TPHUMEHSSI W3BECTHBIE AHAJUTUYECKUE METOAbl IPU PEIICHUU
CTaHJAPTHBIX MaTEeMAaTHYECKUX 3a7a4 HAa BBIYMCICHUE PACCTOSHUNA MEXKIY JABYMSI
TOYKaMH, OT TOYKM JO MNOpSIMOA, OT TOYKH JO IUIOCKOCTH, MEXIY
CKPELIMBAIOIINMHUCS MPSIMBIMHU.

Pemmars 3aaun Ha HaxXOXKJIEHHE TEOMETPUUECKUX BEJIMYUH MO 00pas3am Win
QITOPUTMaM, TNPHUMEHSSI W3BECTHBIE AHAJUTUYECKWE METOAbl IPU PEIICHUU
CTaHJAPTHBIX MaTeMaTUYEeCKUX 3aJady Ha BBIYHCICHHE YIJIOB  MEXIY
CKPEILMBAOIIMMUCSA OPSIMBIMU, MEXIYy TMpPAMOM M  IUIOCKOCTBIO, MEXKAY
IJIOCKOCTSIMH, IBYTPaHHBIX YIJIOB.



Beraucisate 00bEMBI U TUIOMIAAN TOBEPXHOCTEH MHOTOTPAHHUKOB (TIpH3Ma,
nupamMuga) ¢ TOpUMEHEHHEM (GOpMYJ; BBIYHCIATH COOTHOIICHHS — MEXKIY
TUIOMIAASIMU TTOBEPXHOCTEH, 00hEMaMU TI0I00HBIX MHOTOTPAHHUKOB.

OnepupoBaTh TOHATHSIMH: CHMMETPUS B TPOCTPAHCTBE;, IICHTP, OCh H
MJIOCKOCTh CHMMETPHUH; IIEHTP, OCh U TJIOCKOCTh CHMMETPHUH (PUTYPHI.

W3Bnekath, mpeoOpa3oBbIBaTh W HHTEPIPETHPOBATH HHPOPMAIHIO O
IIPOCTPAHCTBEHHBIX T€OMETPUUCCKUX (PHUTypax, MpEeACTaBICHHYIO Ha YepTexkax U
PUCYHKaX.

[IpumensaTy reoMeTpudeckue (akThl IS PEIICHUS CTEPEOMETPUUICCKUX
3a/1a4, MPEATNOIararouX HECKOIBKO MIAroB PEIICHUS, €CIIH YCIOBUS IPUMEHEHUS
3aJ1aHbI B IBHOH (hopme.

[IpuMeHAT,  MpOCTEHIIMEe MPOrpaMMHBIE  CpPEIACTBA M DJIEKTPOHHO-
KOMMYHHUKAIIMOHHBIE CUCTEMBI TPU PEIICHUH CTEPEOMETPUUICCKUX 3a71ad.

[IpuBOoAMTH TIPUMEPHI MATEMATHYCCKUX 3aKOHOMEPHOCTEH B MPHUPOJE H
JKW3HH, PACIIO3HABATh MIPOSIBJICHUE 3aKOHOB I'€OMETPHUHU B HCKYCCTBE.

[IprMeHATh TMOJyYEeHHBbIC 3HAHMS Ha MPaKTHKE: aHAJIM3HPOBATH pPEabHBIC
CUTyalldd W TPUMEHATh HM3YYCHHBIC TIOHATHS B IMPOIECCE IOMCKA PEIICHHS
MaTeMaTU4eCKh CPOPMYIHPOBAHHON TIPOOIEMBI, MOJACIUPOBATH PCATBHBIC
CUTyallil Ha s3BIKE TEOMETPUH, WCCIEAOBaTh IIOCTPOCHHBIE MOMACIHA C
WCIIOJIb30BaHUEM IeOMETPUUYSCKUX TIOHATUH 1 TeOpeM, arapara ajareOpsl; peniaTh
MIPaKTHYECKUE 3a7a4M, CBI3aHHbBIE C HAXO0XKICHHUEM T€OMETPHUUCCKUX BEIIMUHH.

11 KJIACC

OnepupoBaTh TOHATHSIMH: LHWJIUHAPUYECKAs IOBEPXHOCTh, OOpa3yroIIHe
IMUIMHAPUYECKOH  TOBEPXHOCTH;  IWJIMHIAP;,  KOHUYECKas  IMOBEPXHOCTD,
oOpasyrolue KOHUIECKON TOBEPXHOCTH, KOHYC; c(hepruyeckasi moBEpXHOCTb.

Pacnio3naBath Tena BpamieHus (IUJIWHIP, KOHYC, cdepa U map).

OOBSICHATH CITOCOOBI MOTYYEHUS TEJ BPAILICHUS.

KnaccudunmpoBats B3auMHOE pacroyioskeHue chephl U MIOCKOCTH.

OnepupoBaTh MOHATUSMHU: IIAPOBOW CETMEHT, OCHOBAHHE CETMEHTA, BHICOTA
CErMEHTa; IIapOBOW CJIOM, OCHOBAHME IAPOBOTO CIIOS, BHICOTA IIAPOBOTO CIIOS;
IaPOBOU CEKTOP.

Boruncnsate  00BEMBI M IJIOMIQAM  TOBEPXHOCTEM  Tel  BpalleHwUs,
TCOMETPUUYCCKUX TEJI C TPUMEHEHUEM (HOPMYI.

OnepupoBaTh TMOHATHUSMH: MHOTOTPAaHHHUK, BIIMCAHHBIK B cdepy H
OMMMCAHHBIA OKOJIO cdepbl; cdepa, BOHCAHHAS B MHOTOTPAHHUK WU TEJO
BpaIeHusl.

BbIYUCHIATE COOTHOIICHHSI MEXKAY TUIOIIASIMU MMOBEPXHOCTEH U 00bEMaMU
MOJOOHBIX TEII.



N300paxaTh u3yyaeMmble (QUIypbl OT PYKH U C IPUMEHEHHEM IPOCTHIX
4epTEKHBIX UHCTPYMEHTOB.

BbIIONHATE (BBIHOCHBIE) MJIOCKUE YEPTEKHU U3 PUCYHKOB MPOCTHIX 0OBEMHBIX
buryp: Bua cBepxy, cOOKy, CHU3Y; CTPOUTH CEUCHHSI TEJ BpPAILICHUSI.

W3Bnekatb, WHTEPNPETUPOBATH U MPeoOpa3oBbIBaTH HHOOPMALUIO O
IPOCTPAHCTBEHHBIX F€OMETPUUECKUX (PUrypax, NPEACTaBICHHYIO Ha YepTekax U
PHUCYHKaXx.

OnepupoBaTh MOHATUEM BEKTOP B IPOCTPAHCTBE.

BBITIONHATE  JEUCTBUSA  CIOXKEHUS BEKTOPOB, BBIYMTAHMS BEKTOPOB H
YMHOXEHHS BEKTOpPA Ha YUCIIO, OOBIICHITH, KAKUMHU CBOWCTBAMU OHH 00JIa1at0T.

[IpuMeHsTh MpaBUIIO NMapajuieaenuneaa.

OnepupoBaTh NOHATHIAMU: JEKAPTOBBI KOOPJIMUHATHI B IPOCTPAHCTBE, BEKTOP,
MOJAYJb BEKTOpPA, PABEHCTBO BEKTOPOB, KOOPAWMHATHI BEKTOpa, YroJl MEXIy
BEKTOpaMH, CKAJIIPHOE POU3BEECHUE BEKTOPOB, KOJIMHEAPHBIE U KOMILJIaHAPHbBIE
BEKTOPBHI.

HaxonuTe cyMMy BEKTOPOB M IIPOU3BEAECHUE BEKTOPA HA YHCIIO, YTOJl MEKIY
BEKTOpaMH, CKaJSIPHOE IPOM3BEICHUE, pPacKIaAblBaTh BEKTOp IO JBYM
HEKOJUIMHEAPHBIM BEKTOPaM.

3aiaBaTh INIOCKOCTh YPAaBHEHUEM B J€KapTOBOM CHCTEME KOOPAUHAT.

[TpumensTs TeomeTpuueckue (HakThl Uil PEUICHUs] CTEPEOMETPUUYECKUX
3aJ1a4, MPEANOJIararoliuX HECKOJIBKO IAroB PELICHHUs, €CIIM YCIOBUS IPUMEHEHUS
3aJlaHbl B IBHOM (hopMme.

PemaTte mpocreiiline reoMeTpuuyecKkue 3aJayd Ha NMPUMEHEHHE BEKTOPHO-
KOOPAMHATHOTO METOAA.

Pemare 3agaun Ha J0Ka3aTeabCTBO MATEMaTUYECKUX OTHOLIEHUN U
HaXO0XkJI€HWE FeOMETPUUECKUX BEJIMUMH M0 00pa3laM WiIH alropuT™MaM, MPUMEHsS
W3BECTHBIE METObI ITPU PEIICHUN CTaHAAPTHBIX MAaTEMaTHUYECKUX 3a/1a4.

[IppuMeHATP MpOCTEWINNE NPOrPAMMHBIE  CPEACTBA M DJIEKTPOHHO-
KOMMYHUKALIMOHHBIE CUCTEMBI IIPU PEIICHUH CTEPEOMETPUUYECKUX 3a1a4.

[IpuBoAUTH HpUMEPHl MATEMATUYECKUX 3aKOHOMEPHOCTEH B MPUPOJE H
YKU3HH, PACIIO3HABATH MTPOSIBJIEHUE 3aKOHOB T€OMETPUU B UCKYCCTBE.

[IpuMeHsATh MONy4YeHHBbIE 3HAHUS HA MPaKTUKE: aHAIM3UPOBATh peajbHbIC
CUTyallUM W TPHUMEHSTh H3yUYECHHbIE TMOHATHS B MpPOIECCE IMOMCKA PEIICHHUS
MaTeMaTHYeCcKd C(HOPMYIUPOBAHHONW MPOOJEMbl, MOJEIUPOBATH peajbHbIC
CUTyallUM Ha A3BbIKE T€OMETPUH, HCCIEAOBaTh IIOCTPOEHHBIE MOJAEIN C
UCITIOJIb30BAaHUEM T€OMETPUUYECKUX TTOHITHI U TeOpeM, anmnapara aareOpsl; pemaTh
MPaKTUYECKUE 3a/1a4H, CBA3aHHBIE C HAXOXKIEHUEM F€OMETPUUYECKUX BEITUUHH.



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
1 B 1
BEAICITHE B CTEPCOMCTIPHIO 0 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 1 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 1 bubmorexa HOK
p ' P A https://m.eds00.ru/1c209e37
OBUIEE KOJIMYECTBO YACOB I10 ITPOT'PAMME 68 5 0



https://m.edsoo.ru/1c209e37
https://m.edsoo.ru/1c209e37
https://m.edsoo.ru/1c209e37
https://m.edsoo.ru/1c209e37
https://m.edsoo.ru/1c209e37
https://m.edsoo.ru/1c209e37
https://m.edsoo.ru/1c209e37

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 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 KOOPIUHATHI B IIPOCTPAHCTBE 0 https://m.edsoo.ru/1c209e37
4 [ToBTOpeHue, 06001EeHNE, 7 1 bu6mmoreka [IOK
cUucTeMaTu3auus 3HaHUI https://m.edso00.ru/1c209e37
OBIEE KOJIMYECTBO YACOB I10 [TPOTPAMME 34 3 0



https://m.edsoo.ru/1c209e37
https://m.edsoo.ru/1c209e37
https://m.edsoo.ru/1c209e37
https://m.edsoo.ru/1c209e37




HOYPOYHOE IINTAHUPOBAHHUE
10 KJIACC

KounyecTBO 4acoB DJIeKTPOHHbBbIE
Ne ara u@posBbIe
/i Tema ypoka Beero Kontposbubie IIpakTuueckue fI[Sy'—IEHI/Iﬂ :)16[()1;I;OB3TEJILHLIC
padoTbI padoThbI pecypenr
OCHOBHBIE OHSTHS CTEPEOMETPUU:
TOUKa, MpsiMasi, IJIOCKOCTb,
npocrpancTBo. [IpaBuna
M300paKeHUsS Ha PUCYHKAX: 1 https://m.eds00.ru/14467518
M300paKeHUS IIOCKOCTEH,
napajuieNbHbIX IPSIMBIX (OTPE3KOB),
CepelIuHbI OTpE3Ka
[TonsaTHA: nepecekarommecs
IJTOCKOCTH, MIEPECEKAIOIIHECS TTPsIMast 1 https://m.edsoo.ru/9f4eae31
U TUIOCKOCTD
[TonsaTus: nepecekaromuecs
IIJIOCKOCTH, IepeCceKarouecs mpsamas 1 https://m.edsoo.ru/ae56ad45
U TUIOCKOCTD
3HAKOMCTBO C MHOI'OT'PaHHHUKaMH,
M300PKCHHE MHOIOTPAHHHKOB Ha 1 https://m.edsoo.ru/58a8729%a
PUCYHKaX, Ha MPOEKIIMOHHBIX
yepTexax
HauanbHble cBefieHus 0 KyOe U
NApaMUJE, UX pa3BEPTKU U MOJEIIH. 1 https://m.edso0.ru/c4373c37
CeueHnnst MHOTOIpaHHUKOB
HauanpHabie cBenenus o kyoe u 1 https://m.edsoo.ru/bbc413dc



https://m.edsoo.ru/14467518
https://m.edsoo.ru/9f4eae31
https://m.edsoo.ru/ae56ad45
https://m.edsoo.ru/58a8729a
https://m.edsoo.ru/c4373c37
https://m.edsoo.ru/bbc413dc

ApaMuUJIe, UX pa3BEPTKU U MOJIEIIH.
CeueHnst MHOTOIpaHHUKOB

INousarue 06 akCHOMaTHIECKOM
MMOCTPOCHHUH CTEPEOMETPUN: AKCHOMBI
CTEPEOMETPHUU U CIEACTBUS U3 HAX
ITousiTHe 00 aKCHOMAaTHYECKOM

IIOCTPOEHUH CTEPEOMETPUU: AKCUOMBI
CTEPEOMETPHUH U CIICICTBUS U3 HUX

[Tonsatue 06 akCHOMAaTUYECKOM

IIOCTPOCHUH CTCPCOMCTPUHU:. AKCHOMbBI
CTCPCOMETPUHU U CIICACTBUA U3 HUX

https://m.edsoo.ru/9cfc3f4f

https://m.edsoo.ru/da5bd46b

https://m.edsoo.ru/c2e97ba7

10

TToustue 00 aKCMOMATHYECKOM
MTOCTPOSHUH CTEPEOMETPUH: AKCHOMBI
CTEPEOMETPHUH U CIICACTBUS U3 HUX

https://m.edsoo.ru/lac7f137

11

B3anMHOe pacnionokeHue npsMsIx B
IIPOCTPAHCTBE: IIEpECEeKaroIuecs,
HapajuiesIbHbIEe U CKPEIUBAIOLINECs
IpsiMbIE

https://m.edsoo.ru/2afalf36

12

[TapamrenpHOCTh IPSIMBIX U
IUIOCKOCTEH B IPOCTPAHCTBE:
nmapaJlyiICJIbHBIC ITPSAMBIC B
IIPOCTPAHCTBE; NapaJlJIeIbHOCTh TPEX
MPSIMBIX

https://m.edso0o0.ru/1977a523

13

[TapamiensHOCTh IPSIMBIX U
IUIOCKOCTEH B IPOCTPAHCTBE:
[TapamrensHOCTh IPSIMON U
IUIOCKOCTH

https://m.edsoo.ru/aa6f3833

14

Vrisel ¢ COHaIpaBJICHHbBIMU

https://m.edsoo.ru/a78748f6



https://m.edsoo.ru/9cfc3f4f
https://m.edsoo.ru/da5bd46b
https://m.edsoo.ru/c2e97ba7
https://m.edsoo.ru/1ac7f137
https://m.edsoo.ru/2afa1f36
https://m.edsoo.ru/1977a523
https://m.edsoo.ru/aa6f3833
https://m.edsoo.ru/a78748f6

CTOpOHAMHU

VYron Mexay npsSMbIMU B

15 https://m.edsoo.ru/7ea636be
MIPOCTPAHCTBE
0%

16 FOIL MENCLY IPAMBIMY B https://m.edsoo.ru/aa7a8f5¢c
MIPOCTPAHCTBE
IT 78

17 ApALICIBHOCTD ILIOCKOCTER https://m.eds00.ru/26631b26
napajuieJIbHbIe TIOCKOCTH

18 CBoiicTBa napajiebHbIX INIOCKOCTEN https://m.edsoo.ru/34d5b9ec
[Ipocreiimume npocTpaHCTBEHHBIE

19 (burypsl Ha MIIOCKOCTHU: TETPAIP, https://m.edsoo.ru/e9badc7d
KyO, mapasuienenumne/

20 [TocTpoenwue ceuenuit https://m.eds00.ru/653b13ch

21 [TocTpoenue ceueHuii https://m.edsoo.ru/72ece97d
KonTponbhas padota no teme
"H

22 PAMBIE H TLTOCKOCTH B https://m.eds00.ru/f6438b9b
npoctpanctse. [lapamiensHOCTh
MPSIMBIX U IIJIOCKOCTEN"
[lepneHMKyYIAPHOCTD NPSMOM U

23 TJIOCKOCTH: TICPIICHINKYJISIPHBIC https://m.edsoo.ru/a714f338
MIPSIMBIE B TIPOCTPAHCTBE
IT

24 DAMBIC HApaIIICIRHRIC 1 https://m.edsoo.ru/e44f4d53
MePIEHIUKYISIPHBIE K TTTIOCKOCTH
IT

25 DAMBIC HapaiICIbHRIC 1 https://m.edsoo.ru/25c8fdd8
MePIEeHIUKYISIPHBIC K MJIOCKOCTH
IT

26 pmeK HEPHCHIMIYTAPHOCTH https://m.edsoo.ru/f28e19f5
MPSIMOM M TUIOCKOCTH
IT

27 PHSHAK HEPHCH/MIYIPHOUTH https://m.edsoo.ru/32a7de6e

MPSAMON U TIIOCKOCTH



https://m.edsoo.ru/7ea636be
https://m.edsoo.ru/aa7a8f5c
https://m.edsoo.ru/26631b26
https://m.edsoo.ru/34d5b9ec
https://m.edsoo.ru/e9ba9c7d
https://m.edsoo.ru/653b13cb
https://m.edsoo.ru/72ece97d
https://m.edsoo.ru/f6438b9b
https://m.edsoo.ru/a714f338
https://m.edsoo.ru/e44f4d53
https://m.edsoo.ru/25c8fdd8
https://m.edsoo.ru/f28e19f5
https://m.edsoo.ru/32a7de6e

28

Teopema o npsamon
HEePIEHAUKYJIPHOHN MIIOCKOCTH

https://m.edsoo.ru/4ea85ec3

29

30

Teopema o npsamon
MEPIEHANKYISIPHOMN NIJIOCKOCTH
Teopema o npsimoit
MEePIEHIUKYISIPHON IIJIOCKOCTH

https://m.edso0.ru/d9533342

https://m.edso0.ru/1556888b

31

[lepneHauKymnsp ¥ HAKIOHHBIE:
paccTostHue OT TOYKHU 10 IJIOCKOCTH,
paccTosiHue OT IPSIMOM 10 IUNIOCKOCTH

https://m.edsoo.ru/3bb9d2b9

32

[lepneHauKymnsp ¥ HAKJIOHHBIE:
paccTostHue OT TOYKHU J0 IJIOCKOCTH,
paccTostHue OT NMPSAMOM 10 IIIOCKOCTH

https://m.edsoo.ru/6fa81822

33

34

35

[lepnieHIUKYNSIp U HAKIOHHBIE:
paccTosiHue OT TOYKH JI0 IIJIOCKOCTH,
paccTosiHue OT IpsIMOM J0 TNIOCKOCTH

[leprieHAUKYNIAp U HAKIOHHBIE!
paccTosiHuE OT TOUKH [0 IJIOCKOCTH,
paccTosiHue OT IPSIMOM A0 IUNIOCKOCTH

VYTIIIBl B IPOCTPAHCTBE: YrOJl MEXIY
IIPSIMOM U TUIOCKOCTBIO

https://m.edsoo.ru/c456dcf7

https://m.edsoo.ru/5ad7c¢883

https://m.edsoo.ru/5527feed

36

37

38

JIByTpaHHBIN yroJl, JMHEHHBIN yroa
JBYTPAHHOI'O yria

JIByrpaHHBIN YIroJl, JUHEHHBIA Yroi
JBYTPAHHOIO yIJIa
[lepneHUKyISPHOCTB MIIOCKOCTEM:
MIPU3HAK NEPICHANKYIISIPHOCTH ABYX
IJI0CKOCTEN

https://m.edsoo.ru/6ce6ff8c

https://m.edsoo.ru/le7c28bf

https://m.edso00.ru/7895d29e

39

[TeprieHAMKYASAPHOCTD MIOCKOCTEM:

https://m.edsoo.ru/7271c12f



https://m.edsoo.ru/4ea85ec3
https://m.edsoo.ru/d9533342
https://m.edsoo.ru/1556888b
https://m.edsoo.ru/3bb9d2b9
https://m.edsoo.ru/6fa81822
https://m.edsoo.ru/c456dcf7
https://m.edsoo.ru/5ad7c883
https://m.edsoo.ru/5527feed
https://m.edsoo.ru/6ce6ff8c
https://m.edsoo.ru/1e7c28bf
https://m.edsoo.ru/7895d29e
https://m.edsoo.ru/7271c12f

MIPU3HAK NEPICHAUKYISIPHOCTH IBYX
IIJIOCKOCTEH

40

41

[lepneHUKyYISIPHOCTD MIJIOCKOCTEM:
MIPU3HAK NEPHEHIUKYIAPHOCTH ABYX
IIJIOCKOCTEN

Teopema o Tpéx nepneHAUKYISIPax

https://m.edsoo.ru/5b6673a4

https://m.edsoo.ru/8de5a9c7

42

Teopema o TpEX nepneHANKyIIpax

https://m.edsoo.ru/cca2833d

43

44

Teopema o TpEX MeprneHAuKyIIpax

KonTponbHas padoTa no remam
"[leprieHAUKYASAPHOCTD NPAMBIX U
LAl

mockocTeil" u "YTribel Mexay
MPSAMBIMH U TIJIOCKOCTAMH"

https://m.edsoo.ru/22caf7be

https://m.edsoo0.ru/1b323f77

45

[ToHsiTHIE MHOTOIpaHHUKA, OCHOBHbBIE
3JIEMEHThl MHOTOTPaHHUKA,
BBIITYKJIbIE U HEBBITYKJIbIE
MHOT'OI'PaHHUKH; pa3BEPTKa
MHOTOI'paHHHKA

https://m.edsoo.ru/f12f4edd

46

[Ipu3ma: n-yronpHas npu3Ma; rpaHu U
OCHOBAHMS IIPU3MBI; IIpsIMast U
HaKJIOHHasl IPU3MBbI; OOKOBas U
IIOJIHAs TIOBEPXHOCTD IIPU3MBI

https://m.edsoo.ru/d7ebd54e

47

[Tapamnenenunen, NpsMOyTOJIbHBII
napajJieJIenuIe]] 1 ero CBOUCTBa

https://m.edsoo.ru/f58ac2de

48

[Tupamupa: N-yrojapHas MupaMuaa,
TpaH ¥ OCHOBAHHE TTHPAMHU/IBL;
O0KOBas U MOJIHAS! TOBEPXHOCTh
MTUPaMU/IbI; IPABHIIbHAS U yCEUEHHAS
mupaMuIa

https://m.eds00.ru/36389a9b



https://m.edsoo.ru/5b6673a4
https://m.edsoo.ru/8de5a9c7
https://m.edsoo.ru/cca2833d
https://m.edsoo.ru/22caf7be
https://m.edsoo.ru/1b323f77
https://m.edsoo.ru/f12f4edd
https://m.edsoo.ru/d7ebd54e
https://m.edsoo.ru/f58ac2de
https://m.edsoo.ru/36389a9b

49

50

HpaBI/IHBHBIe MHOTI'OI'paHHUKH:
HOHSTHE IPABHIBHOTO
MHOTOI'PaHHHKA; IPaBUIIbHAS IPH3Ma
U [IpaBUJIbHAS TUPAMU/IA; IPABHIbHAS
TPEyroJjibHas MUpaMuia 1
MIPaBUIIBHBIN TETPadap; KyO

[Ipencrarnenue o MpaBUIBLHBIX
MHOTOTPaHHUKAX: OKTadp,
JOJICKadAPp U UKOCAdIP.

https://m.edsoo.ru/led67d9b

https://m.edsoo.ru/e3a23c2c

51

52

CumMMeTpusi B IPOCTPAHCTBE:
CUMMETPHSI OTHOCUTEIILHO TOUYKH,
MPSAMOM, TIIOCKOCTH. DJIEMEHTHI
CUMMETPHUH B NUpaMUIaX,
napajuiejenumneax, MpaBuIbHbIX
MHOT'OTPaHHUKAX

Brlunciienue 2j1eMEHTOB
MHOTOTPaHHHUKOB: p&Opa, AMaroHamu,

YTJIBI

https://m.edsoo.ru/bd46185f

https://m.edso00.ru/3c28c528

53

[Tnomans 60KOBOI MOBEPXHOCTH U
ITOJTHOW ITOBEPXHOCTHU MTPSAMOM
MIPU3MBI, IIOMIA b OCHOBAHUH,
TeopemMa 0 OOKOBOM MOBEPXHOCTH
IIPSAMOY IIPU3MBI

https://m.edsoo.ru/a5ed7546

54

[Tnomaas 60KOBOI MOBEPXHOCTH H
ITOBEPXHOCTH MTPABUIIBHOMN
MMAPaMU/JIbI, TEOpPEMa O IIJIOMATN
OOKOBOI TOBEPXHOCTH YCEUEHHOMH
MIAPaMM/IbI

https://m.edsoo.ru/a229ch6f

55

Kontponbnas paboTa mo teme

https://m.edsoo.ru/e84d9cef



https://m.edsoo.ru/1ed67d9b
https://m.edsoo.ru/e3a23c2c
https://m.edsoo.ru/bd46185f
https://m.edsoo.ru/3c28c528
https://m.edsoo.ru/a5ed7546
https://m.edsoo.ru/a229cb6f
https://m.edsoo.ru/e84d9cef

"MHororpaHHuku"

56 [Tonsitue 06 06bEMe 1 https://m.edsoo.ru/1ba674d8
S7 OO0BEM TUPAMUTBI 1 https://m.edsoo.ru/e63cb619
58 OO0BEM TUPaMUTBI 1 https://m.edsoo.ru/128cc5df
59 O06BEM TUpaMuIBI 1 https://m.edsoo.ru/3e45e6dd
60 OO0BEM TUPaMUTBI 1 https://m.edsoo.ru/39a416b6
61 OO6BEM TPU3MBI 1 https://m.edsoo.ru/a3bffb57
62 O0BEM pU3MBI 1 https://m.edsoo.ru/a6alb56¢c
63 OO6BEM TPU3MBI 1 https://m.edso0.ru/6ffc8623
64 KOHT]?OHBHM padora 1o reme 1 https://m.eds00.ru/1a826542
"O06BEMBI MHOTOTPaHHUKOB"
[ToBTOpEeHHE, 0000IIEHNE
65 CHCTEMATH3AIA 3Hai{ - 1 https://m.eds00.ru/63c1f766
[Toctpoenue ceueHui B
MHOT'OI'paHHUKE
IToBTOpenue, 0600IIEHNE
cUCTEeMaTH3aIlHs 3HAHUM.
66 BBIMHCIICHAC PAcCTOAHHIH: MEAY . 1 https://m.edsoo.ru/d219ddb9
ABYMA TOYKaMH, OT TOUKHU JO IPAMOU,
OT TOYKH OO INTIOCKOCTHU, MCKIY
CKpCHIUBAOIIUMHUCSA ITPAMBIMHA
67 HToroBasi KOHTpOJIbHASA paboTa 1 https://m.edsoo.ru/1129561e
[ToBTOpeHue, 0600IIEHNE
cUCTEeMaTH3aIlus 3HAHUM.
68 Beramcrerine yrios: Mexly 1 https://m.edsoo.ru/b44e7673

CKPELIMBAIOIUMHUCS MTPSIMBIMH,
MEXy IPSAMOH U INIOCKOCTHIO,
JBYTPAHHBIX YTJIOB, YTJIOB MEXIY



https://m.edsoo.ru/1ba674d8
https://m.edsoo.ru/e63cb619
https://m.edsoo.ru/128cc5df
https://m.edsoo.ru/3e45e6dd
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IIJIOCKOCTAMU

OBIIEE KOJIMYECTBO YACOB I10
[NPOT'PAMME

68




11 KJIACC

KounyecTBO 4acoB DJIeKTPOHHbIE
[1]
JI:[;H Tewa ypoka Bcero Kontpoapupie  Ipaxruteckue fl[:;:eﬂﬂﬂ :)I;I[()l;l:())]i};feﬂbﬂble
padoThI padoThI pecypeni

Cdepa u map: eHTp, paamyc,

1 JIMaMeTp; TUIOIA/lb TOBEPXHOCTH 1 https://m.edsoo.ru/e6a58a2c
cepsl
B3anMHoe pacnionoxxenue cepbl u

2 IUIOCKOCTH; KacaTeJIbHasl IIOCKOCTh 1 https://m.edsoo.ru/8a7eb42e
K cdepe; momanb chepbl

3 H3obparxerme chepo, wapa Ha 1 https://m.edsoo.ru/fle6a34a
mockocT. CedeHus mapa
Hunuuaapudeckast TOBEPXHOCTb,

4 00pa3yIONIKE IHIHAAPHIECKOH . 1 https://m.edsoo.ru/2d2dfe52
MOBEPXHOCTHU, OCh IHJIMHIPUIECKOM
MMOBEPXHOCTH
Hunuaap: ocHoBaHUS U OOKOBas

5 TOBEPXHOCTE, o6pza3y10maﬂvn 0ch> 1 https://m.edsoo.ru/fcf68351
IUIOIIA s OOKOBOM M IIOJHOM
MMOBEPXHOCTH
N300pakeHne numuHApa Ha
IUIOCKOCTH. Pa3BépTka nunuHapa.

6 Ceuenust uuuHApa (MIOCKOCTHIO, 1 https://m.edsoo.ru/666ebad5
napasieIbHON WIn
MEePIEHIUKYIISIPHON OCH IHJIMH]IPA)

7 KoHnnueckas noBepxHOCTB, 1 https://m.eds00.ru/f91757b4



https://m.edsoo.ru/e6a58a2c
https://m.edsoo.ru/8a7eb42e
https://m.edsoo.ru/f1e6a34a
https://m.edsoo.ru/2d2dfe52
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o0pa3yroIre KOHUIeCKOn
MOBEPXHOCTHU, OCh U BEPIIUHA
KOHUYECKOH TTOBEPXHOCTH

Konyc: ocHOBaHue U BepIIKHA,
o0pa3yrolas u 0Ch; IJIOMIA/Ib
OOKOBOM U MMOJIHOW MTOBEPXHOCTH

https://m.edsoo.ru/fc7babab

10

11

12

13

VYceu€HHBIN KOHYC: 00pa3yroIue u
BBICOTA; OCHOBaHUs U OOKOBast
MMOBEPXHOCTH

N3o06paxenne koHyca Ha
IJI0CKOCTH. Pa3BépTka KoHyca.
Ceuenus koHyca (IIOCKOCTBIO,
MapajieIbHON OCHOBAHMIO, U
IJIOCKOCTBIO0, MPOXOISIICH Yepe3
BEPILUHY)

KOM6I/IHaI_II/I$I TCJI BpallICHUSA U
MHOT'OT'PpaHHUKOB

MHoOrorpasHuk, ONUCaHHbINA OKOJIO
cdepsl; cdepa, BIMcaHHAS B
MHOT'OTPaHHUK UJIU B TEJIO
BpalIeHUs

Ilonsarue 06 00bEMe. OCHOBHEIE
CBOIicTBa 00BEMOB TEI

https://m.edsoo.ru/a4bfccfd

https://m.edso00.ru/26c49378

https://m.edsoo.ru/9cffd6f3

https://m.edsoo.ru/52fe59c6

https://m.edsoo.ru/49a2fc48

14
15

O06bEM IUIHHIpa, KOHYyCa

O06BEM mapa u wiomaas cheps

https://m.edsoo0.ru/951324a7

https://m.edsoo.ru/3c663del

16

[TonoOHbIE TEeNa B MPOCTPAHCTBE.
COOTHOINICHUS MEXTY ILTOMIAISIMHI
MMOBEPXHOCTEH, 00bEMaMM

https://m.edsoo.ru/7a7c3f85



https://m.edsoo.ru/fc7babab
https://m.edsoo.ru/a4bfccfd
https://m.edsoo.ru/26c49378
https://m.edsoo.ru/9cffd6f3
https://m.edsoo.ru/52fe59c6
https://m.edsoo.ru/49a2fc48
https://m.edsoo.ru/951324a7
https://m.edsoo.ru/3c663de1
https://m.edsoo.ru/7a7c3f85

HOI00HBIX Tell

KonTponbHas pabora no Temam

17 https://m.edsoo.ru/17bb757e
"Tena Bpamenus" u "O6bembl TeN"

18 BeKTop ia niockocti i B https://m.eds00.ru/72669d66
IIPOCTPAHCTBE

19 CrnosxeHue ¥ BBIYMTAHNE BEKTOPOB https://m.edsoo.ru/11blccs5e

20 YMHOXEHHE BEKTOpa Ha YHCIIO https://m.edsoo.ru/ec1f9d28
Pasnosxenne BekTopa 1o TpéM

21 HEKOMIUIAHAPHBIM BEKTOPAM. https://m.eds00.ru/81213f3b
[IpaBuio napannenenunena
Pemenune 3ama4, CBSI3aHHBIX C

22 IIPUMEHEHHUEM IIPaBUJI JEUCTBUM C https://m.edso00.ru/ca866867
BEKTOpaMH
KoopanHaTHO-BEKTOPHBII MeTO

23 IIPU PELICHUN T€OMETPUUYECKUX https://m.edsoo.ru/1de2f88a
3a1a4
[IpsimoyronbHas cucrema

24 KOOPMHMHAT B MPOCTPAHCTBE. . https://m.edso0.ru/75b68f61
Koopaunats! BekTopa. [Ipocreiimue
3aJ]auu B KOOPMHATAX

25 ¥TOI MENK1y BEKTOPAMIL. https://m.edso00.ru/d5226d23
CkansipHoe MPOU3BEICHNUE BEKTOPOB

26 Beramciietiiie yrob Meskty https://m.edsoo.ru/6b228fce
MPSIMBIMH U TUTOCKOCTSIMH
Konrtponsnas pabora o Teme

27 "BekTopsl 1 KOOpAMHATHI B https://m.eds00.ru/373492c3
npocrpaHcTee”

28 [ToBTOpeHmEe, 06001ICHNE 1 https://m.edsoo.ru/339a84dd



https://m.edsoo.ru/17bb757e
https://m.edsoo.ru/72669d66
https://m.edsoo.ru/11b1cc5e
https://m.edsoo.ru/ec1f9d28
https://m.edsoo.ru/81213f3b
https://m.edsoo.ru/ca866867
https://m.edsoo.ru/1de2f88a
https://m.edsoo.ru/75b68f61
https://m.edsoo.ru/d5226d23
https://m.edsoo.ru/6b228fce
https://m.edsoo.ru/373492c3
https://m.edsoo.ru/339a84dd

cucremaru3anus 3HaHuii. OCHOBHBIE
¢burypsl, GpakTbl, TEOPEMBI Kypca
TUTAHUMETPUHU

29

[ToBTOpeHUE, 0600IICHNE 1
cucreMaru3anus 3HaHuin. OCHOBHbBIE
¢burypsl, pakThl, TEOPEMBI Kypca
TUTAHUMETPUH

https://m.edsoo.ru/71d2d412

30

[ToBTOpenue, 0600MICHNE 1
CHCTEMAaTH3alMs 3HaHuH. 3agaun
TUTAHUMETPUHU B METOJIBI HX
pelIeHus

https://m.edsoo.ru/1bc556df

31

32

33

[ToBTOpEeHME, 0000IIEHNE 1
CHCTEMAaTH3alMs 3HaHuH. 3agaun
TUTAHUMETPUHU B METOJIBI HX
pelreHus

[ToBTOpEeHue, 06001IeHNE 1
cucteMaTu3amnus 3HaHui. OCHOBHEIC
¢burypsl, pakThl, TEOPEMBI Kypca
CTePEOMETPUH

Hrorosas KOHTPOJIbHAA pa60Ta

https://m.edsoo.ru/117a7f57

https://m.edso0.ru/95e5e946

https://m.edsoo.ru/a66a7dc2

34

[ToBTOpenue, 0600IIEeHNE U
cUCTEMaTH3aInsI 3HaHUH

https://m.edsoo.ru/ff93611f

OBIIEE KOJIMYECTBO YACOB I10
[TPOT'PAMME

34
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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 Pacno3HaBaTh OCHOBHBIE BUABl MHOTOTPAaHHUKOB (MHMpaMuia, MpusMa,
' 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:




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




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
69 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
[TpumensTh TeoMeTpuueckue (akThl sl PELUICHUsS CTEPEOMETPHUECKUX
6.12 3ajia4y, OPEANOiaraloliuX HECKOJbKO IIaroB pEIIeHUs, €CIU YCIOBHUS
NPUMEHEHHS 33aJ]aHbI B SIBHOH opme
6.13 OrnepupoBaTh MOHITHEM: BEKTOP B IPOCTPAHCTBE




6.14

BreimonaaTs ,Z[GI\/'ICTBI/ISI CJIOKCHUSA BCKTOPOB, BBIYUTAHUSA BCKTOPOB U
YMHOKCHHA BCKTOpa Ha YHCIIO, OGT:SICHSITB, KakKMMH CBOMCTBaMHU OHU

o0J1amaroT

6.15

HpI/IMerlTb IIPpaBUJIO MapaJlICICIIUIICaAa IIPHU CII0OKECHUHU BEKTOPOB

6.16

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

KOJUIMHCAPHBIC U KOMIIJIAHAPHBIC BEKTOPLL

6.17

Haxoauts cyMMy BEKTOpOB W IIPOM3BENECHUE BEKTOpa Ha YUCIO, yroi
MEXJly BEKTOpaMH, CKaJIIPHOE IIPOU3BENICHUE, PACKIIAIbIBaTh BEKTOP 110

ABYM HCKOJUIMHCAPHBIM BCKTOPpaM

6.18

3a,HaBaTB IIJIOCKOCTh YPABHCHUEM B ,HeKapTOBOﬁ CUCTCMC KOOpAMHAT

6.19

6.20

Pemarsn HpOCTGfII.HHG reOMCTPpUUYCCKUC 3aJa4ud Ha JIPHMCHCHUC

BCKTOPHO-KOOPAWMHATHOI'O METOa

Pemars 3aJadd Ha A0Ka3aTCIbCTBO MATCMATHYCCKHUX OTHOIIICHUH H
HaXO0XIACHUC I'COMCTPUYCCKUX BCIUMYHH II0 06pa3uaM WK aJITOPpUTMaM,
IMPUMCHAA HU3BCCTHBIC MCTO/bI npu pPCUICHUN CTaHJApPTHBIX

MaTeMaTHYCCKUX 3a1a4

6.21

IIpuMeHATh mpocTEHIIME NPOrPAMMHBIE CPEICTBA M DIEKTPOHHO-

KOMMYHUKAIITMOHHBIC CUCTEMBI ITPU PCHICHUN CTCPCOMETPUUCCKHUX 3a/1a1

6.22

IIpuBOAUTE NMpUMEPHl MATEMAaTUYECKUX 3aKOHOMEPHOCTEH B MPUPOJE U

JKHU3HHU, paCllO3HABATDh IIPOSABIICHUC 3aKOHOB I'COMETPUHN B UCKYCCTBC

6.23

IIpuMeHATH TOJIy4EHHBIC 3HAaHWS Ha IPAKTHKE: AHAIW3UPOBATH
pealbHBIE CUTyallud U NPUMEHATb M3Y4YCHHBIE IIOHATUSA B IIpoLiECcCe
MOMCKA pELIEHUS MaTeMaTHYecKd COPMYIUPOBAHHON MPOOIEMBI,
MOJICJINPOBATh PEaJbHBIC CUTyallUU Ha SA3BIKE N€OMETPHUM, UCCIIEN0BATH
IIOCTPOEHHBIE MOJEIN C HCIIOJIIB30BAHUEM I€OMETPUUYECKUX IOHATHHA H
TeopeM, armapara anreOpbl, perars NpakKTUYeCKHe 3a/1a4H, CBSI3aHHbIE C

HaxXO0XXJACHUCM I'€COMCTPHUICCKUX BCININH




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 MEXKIy 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: MEPHNEHIUKYISIPHBIE 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 yroOJI, JMHEHHBIM Yroa 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

NEPHEHANKYIIAPax

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. [lapamnenenunesn, NpsMOyroibHbIN NapaJIesIeIHIIE]
u ero ceorcraa. [Iupamuaa: N-yrojgpHas nupamuia, TpaHd U1 OCHOBAaHUE ITUPAMU/IBI,
OOKOBas M IMOJIHAS MOBEPXHOCTh MUPAMU/bI, PABUJIbHAS U yCeUEHHAs MUpamMuiaa.

DeMEHTEI nNpu3Mbl U TMHUPAMUBL. HpaBI/IJ'H:HBIG MHOT'OTpAaHHUKH: ITOHATUC




7.5

7.6

1.7

MPAaBUJILHOTO MHOTOTPAaHHWKA, MpaBWIbHAs TpPU3Ma M MpaBWIbHAS MHPaAMUJA,
MpaBWIbHAs TPEYrojibHasl MUpaMUAa U IPAaBUIbHBIN TeTpalap, Kyo. [Ipeacrasnenue
O IpaBWIbHBIX MHOIOTPaHHMKAaX: OKTa’Jp, AOJAEKa’aAp M ukocayapyrue CeueHus

IMPU3MBbI U ITUPaMU/JIbI

CI/IMMCTpI/IH B IPOCTpaHCTBE: CHUMMECTPUA OTHOCUTCIIBHO TOYKH, HpHMOﬁ,
IUIOCKOCTH. DJICMCHTHI CUMMCTPUHU B IIUpaMUJax, MapajiiCjaCcuurcaax, rmpaBUJIbHbIX

MHOTI'OI'PaHHHUKax

Bbluucnenue 351eMEHTOB MHOIOTPaHHUKOB: p&Opa, AuaroHanu, yrisl. llmomans
OOKOBOM ITOBEPXHOCTH U TIIOJHOM IIOBEPXHOCTU MPSAMOM NPU3MBI, IUIOIIA]b
OCHOBaHUH, TeopemMa 0 OOKOBOM MOBEPXHOCTHU MpsIMOM mpu3Mbl. [Tnomans 6oxoBoi
IIOBEPXHOCTH M IIOBEPXHOCTH IIPABUIBHOM IHMPAaMUJIBI, TE€OpeMa O IUIOLIAIH

yceuénHoit nupamuabl. [Tonstue 06 06béme. OObEM MUPAMUIBI, TPUIMBI

HOI[O6HBI€ TCJIa B ITPOCTPAHCTBC. CooTHOIICHUS MCKAY IIomagsiMu HOBCpXHOCTCﬁ,

00BpEMaMU TTOOOHBIX TENI

11 KITACC

Kon

IIpoBepsieMbli 3J1EMEHT COACPKAHUS

6

I'eomerpus

6.1

[Hunuaapuyeckasi MOBEPXHOCTb, 00pa3yroIIe HUINHAPUIECKONH MTOBEPXHOCTH, OCh
LHWINHAPUYECKON MOBEpXHOCTU. LIMIMHIp: OCHOBaHMS U OOKOBas MOBEPXHOCTD,

oOpasytomias U oCh, TUIOIaAb OOKOBOW M TTOJIHOW TTOBEPXHOCTH

6.2

6.3

Konnueckas moBepXHOCTh, 00pa3yrolme KOHUYECKON MMOBEPXHOCTH, OCh M BEPIIIMHA
KOHUYeCcKoi moBepxHOcTH. KoHyc: ocHOBaHME W BeplIMHA, 00pasyromias U OcCh,
ionaab OOKOBOM M TOTHOM TMOBEPXHOCTH. YCEUEHHBIN KOHYC: oOpasyromiue u

BbICOTA, OCHOBAaHUA U OokxoBas ITOBEPXHOCTDH

Cdepa u map: ueHtp, paauyc, AMaMeTp, Iiouaab NoBepxXxHOCTH ceprl. Bzanmuoe

pacnosoxeHue cepbl U IMIOCKOCTH, KacaTelbHas IJIOCKOCTh K cdepe, IUIonaab

cepsl

6.4

I/I306pa)KGHI/IC TCJI BpalllICHUS Ha IMJIOCKOCTHU. Pa?;BépTKa OUIMHApPA U KOHYCa

6.5

KomOunanmu Ten BpamieHuss ¥ MHOTOTPAaHHUKOB. MHOTOTPAaHHUK, OMHCAHHBINA

OKOJIO C(I)CpBI, C(bepa, BIIMCAHHAsA B MHOT'OI'PAHHUK, UJIW TCJIO BpalliCHUSA

6.6

[Tonstne 00 oO0béMe. OcHOBHBIE cBOWCTBA 00BEMOB Ten. Teopema 00 00BEME
NPSIMOYTOJIBHOTO Tapajiesienunena u ciaeactBus u3 He€. OO0bEM IWIMHApA,

koHyca. O0BEM 1mapa u TiIonaab chepsl




[Tomobupie Tema B mpoctpaHcTBE. COOTHONIICHUS  MEXKIAY — IUIOIIAISIMU

o1 MMOBEPXHOCTEH, 00hEMAMHK MOAOOHBIX TET
6.8 Ceuenuss nwiuHapa (MapauiebHO W TMEPHEHIUKYISIPHO OCH), CEYEHHUs KOHYyca
' (mapanienbHOE OCHOBAHUIO U MPOXO/SILEE YEPE3 BEPILINHY), CEUECHUS 11apa
Bekrop Ha miockoctu u B mpoctpaHcTBe. ClOXKEHHWE M BBIYMTAHUE BEKTOPOB.
6.9 YMHOXEHUE BEKTOpa Ha 4ucio. Pas3noxeHue BekTopa 1o TpéM HEKOMIUIaHAPHBIM
' BekTopaM. [lpaBuno mnapamnenenunena. PemeHune 3amad, CBA3AaHHBIX €
IIPUMEHEHUEM IIPAaBUII ACUCTBUM C BEKTOPaMU
[IpssMoyronbHas cucreMa KoOpAMHAT B IpocTpaHcTBe. KoopauHaTel BEKTOpA.
6.10 [Ipocreitimne 3agaun B KOOpAWHATax. YToil Mexay BekTopamu. CxaiasipHoe

IMPOU3BCACHUC BCKTOPOB. Brruncienue YIrJIOB MCXKAY HNPAMBIMU M IIIOCKOCTAMM.

KOOp,I[I/IHaTHO'BCKTOpHLIﬁ MCTO/J IIPU pCIICHUU I'COMCTPHYCCKUX 3ada4d




MMPOBEPAEMBIE HA ETD 10 MATEMATHUKE TPEBOBAHMUSA K
PE3YJbBTATAM OCBOEHUSI OCHOBHOM OBPA3OBATEJILHOM
MMPOT'PAMMBI CPEJJHEI'O OBIIEI'O OBPA3OBAHUSA

Kon
NpoBePSIeMOro
TpeOOBaHMS

IIpoBepsiembie TPeOOBAHUS K NMPEIMETHBIM Pe3yJIbTATAM OCBOEHHUS
OCHOBHOI1 00pa30BaTe/ILHOI MPOrPaMMBbI CPeIHEro 06111ero
o0pa3zoBaHus

BnaneHne meromamMM J0Ka3aTeNbCTB, alTOPUTMaMU pELICHHs 3aady;
yMmeHue (opMynupoBaTh W ONEPUPOBATH MOHATHSMH: OIpENeJICHUE,
aKcuoma, TEOpeMa, CIEACTBHE, CBOMCTBO, INPU3HAK, JI0Ka3aTeIbCTBO,
paBHOCHIIbHBIC ()OPMYITHPOBKH; IPUMEHSTH UX; YMEHHE (hOPMYIHPOBATH
0o0paTHOE M MPOTUBOIOJIOKHOE YTBEpPXKJEHHUE, NMPUBOJIUTH MPUMEPHl U
KOHTPIPUMEPBI, HMCIOJB30BaTh METOJ MAaTEMaTUYeCKOW WHIYKLUU;
IIPOBOAMTH  JI0OKA3aTEIbHBIE PACCYXKAECHHUA IpPU PEIICHUH  3aj]ad,
OLICHUBATh  JIOTMYECKYH0  IIPAaBUJIBHOCTb  PACCYKICHUW; YMEHHE
OIEpUPOBATH MOHATUSMU: MHOXECTBO, IOJMHOXECTBO, ONEPALMH HaJ
MHOXECTBAMHU; YMEHHME HCIOJIb30BaTh TEOPETHUKO-MHOKECTBEHHBIN
anmnapar JJI1 ONKUCAHKS PEAIbHBIX IPOLECCOB U ABJICHUM U IIPU PEILECHUU
3aJa4, B TOM UYHCJIE€ M3 JAPYruX Y4eOHBIX MpPEeIMETOB; YMEHHE
ONepHpOBATh MOHATUSAMU: I'pad, CBA3HBIN rpad, AepeBo, HUKI, Tpad Ha
IUIOCKOCTH; YMEHHUE 3a/aBaTb U OIHUCHIBaTh rpadbl pa3InYHBIMU

crioco0amu; UCIOIb30BaTh Ipadbl IPU PELICHUH 3a/1a4

YMeHue onepupoBaTh MOHATHUAMH: HAaTypaJbHOE YHCIIO, LIEJIOE€ YHCIIO,
CTENEHb C LIEJIBIM M0Ka3aTeIeM, KOPeHb HaTypalbHON CTETEHHU, CTETIEHb
C paluOHAJIbHBIM  IIOKA3aTelIeM, CTENEHb C  JIEHCTBUTEIIBHBIM
nokasareiaeM, JorapupmM 4YHUCIa, CUHYC, KOCHHYC M TaHIEHC
IPOM3BOJILHOTO YHCJA, OCTATOK IO MOJYNI0, PAlMOHAIBHOE YHUCIIO,
UppallMOHAIbHOE  YMCJIO,  MHOXXECTBAa  HATypaJbHBIX,  LIEJbIX,
paloHaIbHBIX, JIEUCTBUTENBHBIX YHCEN, YMEHHE HCII0JIb30BaTh
NPU3HAKU JIeTMMOCTH, HAUMEHBIIMKA OOIIMil AenuTenb M HaUMEHbIIee
oOuiee kpaTHoe, anropuT™ EBKinaa rnpu pemieHnu 3agad; 3HaKOMCTBO C
pa3IMYHBIMM  MO3ULUOHHBIMM  CUCTEMAMM  CUHUCJIECHMS;  YMEHHE
BBITMIOJHATh BBIYMCICHUE 3HAYEHWH M MpeoOpa3oBaHUs BBIPAXKEHUU €O
CTENeHs MU M Jiorapupmamu, mpeodpa3oBaHus APOOHO-pAlMOHATIBHBIX

BBIpa)KeHHﬁ; YMCHHUE OIICPUPOBATH IMOHATHAMU: ITOCICAOBATCIBHOCTD,




apudmernyeckas nporpeccus, reoMeTpuyecKas nporpeccus,
OCCKOHEYHO yOBIBaOIIas TI'eOMETpUYECKas MpOrpeccus; yMeHHue
3a/1aBaTh MOCJIEI0OBATEILHOCTH, B TOM YHCJIE C TOMOIIBIO PEKYPPEHTHBIX
dbopMys; yMEHHE ONEPHPOBaTh TIOHATUAMH: KOMILJIEKCHOE YHCIIO,
CONpsHKEHHBIE KOMILJIEKCHBIE YHCIA, MOJYJIb U apTyYMEHT KOMILJIEKCHOTO
yucia, ¢opMa 3alMCh  KOMIUIGKCHBIX 4ucell  (TeoMeTpuyecKas,
TPUTOHOMETpPHYECKass W  anreOpawueckas); yMeTh IPOU3BOIUTH
apuMeTUYECKHE JEUCTBUS C KOMIUICKCHBIMA YHCJIaMH; IPUBOIHUTH
NpUMEpbl  UCIOJb30BAHMS  KOMIUIEKCHBIX  YHCEJN;  ONEpUpOBATH
MOHATUSIMU: MaTpulia 2xX2 u 3X3, omnpeneauteslb  MaTpHIIbl,

FGOMeTpI/I'-IGCKI/II\/JI CMBICJI OIIPCACIIMTECIIA

YMmenune OIICpHUPOBATL IMOHATHUAMU. PALMOHAIBHBIC, HPPAHOHAIBHEIC,
IIOKa3aTCJIIbHBIC, CTCIICHHBIC, J'IOl"apI/I(bMI/I‘leCKI/Ie, TPUTOHOMETPUICCKHEC
YpaBHCHHUA W HCPABCHCTBA, HNX CHCTCMbI, YMCHHC OIICpHUPOBATH
HNOHATHUAMU:. TOXACCTBO, TOXICCTBCHHOC npeo6pa30BaHHe, YpaBHCHHUC,
HCPAaBCHCTBO, CHUCTEMaA ypaBHCHI/Iﬁ N HCPABCHCTB, PaBHOCUJIIBHOCTb
ypaBHeHPIﬁ, HEpaBCHCTB MW CUCTEM; YMCHHUC pPCIIAaTb YpPAaBHCHUI,
HCPAaBCHCTBA W CUCTEMBI C IMOMOLIBIO PA3JIMYHBIX HpI/IéMOB; peuaTtb
YpaBHCHUA, HCPABCHCTBA MW CHCTEMBI C IIAPaMCTPOM; HPUMCHITH
YpaBHCHUA, HCPABCHCTBA, UX CHUCTCMbI JIA PCHICHUSA MATCMATHUYCCKUX

3aa4 "1 3a/1a4 U3 pas3JINIHbIX oOnacreit HAayKHU U peanLHoﬁ KHU3HU

VYMeHue omnepupoBaTh MOHATHAMU: (QYHKIUS, YETHOCTh (DYHKIMH,
NePUOANYHOCTh (QYHKIMH, OTPAHUYEHHOCTh (PYHKLIMHU, MOHOTOHHOCTb
GyHKLINHU, 3KCTpeMyM (YHKLUHU, HAUOOJbIlIee M HAUMEHbIIEE 3HAUEHUS
(GYHKIIMM Ha IPOMEXYTKE, HETIpepbIBHAS (PYHKIINS, ACUMIITOTHI rpaduka
¢byHKLMY, IepBas U BTOpasi NPOU3BOJIHAS (YHKIUHU, TEOMETPUUECKUN U
buznyecKkuil CMBICI TPOM3BOAHOM, MEpBOOOpa3Has, OIpeneaEHHbIN
MHTETpajl; YMEHHE HaXOIUTh ACUMMTOTHI Tpaduka (QyHKIUH;, yMEHHE
BBIUHCIISATH IPOU3BOJHBIE CYMMBI, IPOU3BENEHHUS, YAacTHOIO U
KOMITO3UIIMN (YHKLUH, HAXOJUTh YpaBHEHHE KacaTelIbHOW K Tpaduky
(GyHKIMM; yMEHHE HaxOIUTh MPOU3BOJHBIE 3JIEMEHTApHBIX (YHKIUI;
YMEHHE UCMOIb30BaTh MPOU3BOAHYIO JJsl HUCCIENOBaHMUS (YHKIUH,
HaXOJUTh HauOOJIbIINE M HAaUMEHbIIHWE 3HaueHus (PyHKUUN; CTPOUTH
rpaduKd MHOTOUWIEHOB C HCIOJb30BaHMEM alllapaTa MaTeMaTHUYeCKOro
aHalu3a; NPUMEHATh IMPOU3BOJHYIO JUIsl HAXOXKICHHS HaMIy4Ilero

pelmiCHusd B HNPHUKIIAJHBIX, B TOM YHCJIC COIHUAIbHO-3KOHOMHUYCCKUX U




bu3MYECKUX 3aa4axX; HAXOIUTH TUIOMIAU U 00BEMBI (UTY C TTOMOIIBIO
UHTErpajia; MPUBOJIUTH MPUMEPHl MaTEMaTHYECKOTO MOJCIHPOBAHUS C

OMOIIIbI0 T PEepeHIINATBHBIX YPaBHEHUN

YMeHue onepupoBaTh MOHATHAMHU: rpaduk  (QyHKIUH, oOpaTHAs
GYHKIMSA, KOMITO3MLUS (QYHKIMH, JuHEeHHas (QyHKIus, KBagpaTHYHAs
byHKLu, panoHaibHast byHKLu, CTENeHHast byHKIHA,
TpUTOHOMETpHUYecKne (QyHKIMH, OOpaTHbIE TPUTOHOMETPUYECKHUE
¢byHkuMu, TOKa3areiabHas W Jorapudmuyeckas QYHKUUU; yMEHHUE
CTPOUTH TIpaUKH W3YyYCHHBIX (DYHKUUH, BBINOIHATH MpeoOpa3oBaHUs
rpaduKoB (GYHKIUH, UCIIOIB30BaTh TPAPUKH ISl H3yUSHHS TPOLIECCOB U
3aBUCHMOCTEH, MPH PEIICHUU 3a]ad U3 JAPYTUX YYEOHBIX NMPEIMETOB H
3a7a4 U3 peaybHON JKU3HU; BBIPAXATh (POPMYITaMU 3aBUCHMOCTH MEXIY
BEJIMYMHAMY; HCIOJb30BaTh CBOMCTBA M Tpaduku QYHKIHHA IS
peleHns ypaBHEHH, HEPABEHCTB U 33/1a4 C IMapamMeTpaMu; U300pakaTh
Ha KOOPIMHATHOM IUIOCKOCTH MHOXECTBA pELICHUI ypaBHEHUH,

HCPABCHCTB U UX CUCTCM

YMeHue pemiatb TEKCTOBBIE 33/1a4d Pa3HbIX TUIIOB (B TOM 4MCIE Ha
HPOLIEHTHI, JOJIM U YacTH, Ha JIBUXKEHUE, paboTy, CTOUMOCTb TOBapOB U
YCIIyT, HaJIOTH, 33J]a4l U3 00JIaCTH yNpaBIEHUS JTUYHBIMU U CEMEHHBIMU
(duHaHCAMM); COCTaBJIATh BBIPAKEHUS, YPAaBHEHMs, HEPAaBEHCTBA U MX
CHUCTEMBI IIO YCJIOBHIO 3aJa4, MCCIENOBATh IIOJIyYEHHOE DPEIICHHE U
OLIEHUBATh MPaBAONOJAO0HOCTh pE3yIbTATOB; yMEHHE MOJAEIMPOBAThH
pealbHBIE CUTYallUH Ha SI3bIKE MATEMAaTUKH; COCTABJISITH BBIPAKEHHS,
YpaBHEHUs, HEPAaBEHCTBA M HX CHUCTEMBl [0 YCIOBHIO 3aJayH,
HCCIIE0BATh TIOCTPOEHHBIE MOJEIM C HCIOJb30BAHMEM almapara

anreOpbl, UHTEPIPETUPOBATD MOJyYSHHBIH pe3yabTar

YMeHue onepupoBaTh MOHATUSAMU: cpefHee apupMeTHIecKoe, MeIuaHa,
HauOoJplllee M  HAWMEHbIIEe 3HAYEHUs, pa3Max, JUCIepCHus,
CTaHJapTHOE OTKJIOHEHHE YMCIOBOIO HabOpa; yMEHHME U3BIIEKATb,
MHTEPIPETHPOBATh HH(GOpPMAIMIO, TMPEACTABICHHYI0 B Talnuuax, Ha
auarpammax, rpaukax, OTpaskarollylo CBOWCTBA PEAIbHBIX IIPOLECCOB U
SBJICHUI; TIPEICTABIIATH HHPOPMALIHIO C TIOMOLIbIO TAOIMIl U TUArpaMM;
HCCIIEIOBaTh CTaTUCTHUYECKHE JaHHbIe, B TOM YHCIIE C NPUMEHEHUEM
rpadu4YecKux METOJOB W  JJIEKTPOHHBIX  CPEACTB; Trpaduyecku
UCCIIEIOBaTh COBMECTHbIE HAOMIOAECHUS C IOMOULIBIO JUarpaMm

pacceuBaHus U JINHEWHOU perpeccuu




YMeHue OnepupoBaTh IOHATUSAMHU: CIyYalHBIA OIBIT M CIIy4aiiHOE
COOBITHE, BEPOSITHOCTh CIy4alHOrO COOBITUS; YMEHHE BBIYUCIIATH
BEPOSTHOCTh C HCIIOJB30BaHUEM TIpadUuecKuX METOJIOB; MPUMEHSThH
(GopMynbl CIOKEHHSI M YMHOXXEHHUS BEpOSTHOCTEH, (OopMyiy HOIHOH
BEPOSATHOCTH, (popmyny beprymnm, komOuHaTOpHBIE (GaKThl U (POPMYIIBI;
OLICHUBATb BEPOATHOCTH pEabHBIX COOBITUH; yMEHHE OIEepPHpPOBATH
NOHATUSAMH: CIIydaiiHas BEJWYHMHA, pAaclpeleieHue BEpOsSTHOCTEH,
MaTeMaTHYeCKOe OXXHUJaHHWe, AMUCIEpCUs U CTaHAAPTHOE OTKJIOHEHHE
ClyuallHOW BeIMYUHBI, (YHKLIHUU paclpenesieHuss W IUIOTHOCTH
PaBHOMEpPHOTO, IOKa3aTeJIbHOIO M HOPMAJIBHOIO pPacHpeleseHHIA;
YMEHHE WCIIOJNb30BaTh CBOWCTBA WM3YYCHHBIX pPACHpPEeNCHUH  JUIs
peleHus 3ajay; 3HAKOMCTBO C IOHATHSAMM: 3aKOH OOJIBIIMX 4YHCET,
METO/ABI BBHIOOPOYHBIX HCCIIECAOBAaHUI, YMEHHE MPHBOAUTH IPUMEPHI
HPOSIBJICHUS 3aKOHA OOJIBIIMX YHCEI B HPUPOAHBIX M OOIIECTBEHHBIX
SBJICHHUSX; YMEHUE OTIEPUPOBATh MOHATHIMH: COYETaHHUE, IIEPECTaHOBKA,
YHUCIO COYETAaHMH, YMCIO MepecTaHOBOK; OuHOM HploToHa; ymeHue
NPUMEHSATh KOMOMHATOPHBIE (PaKTHl M PACCYKICHHUSI IS PEIICHHS 3a/1a4;
OLIEHUBATh BEPOSITHOCTH  peallbHbIX COOBITHIA; COCTaBIISATh

BEPOSITHOCTHYIO MOJIEIb U MHTEPIPETUPOBATH NOJYYEHHBIA PE3YNIbTAT

YMeHue onepupoBaTh IOHATHUAMM: TO4YKA, MpsAMas, IIOCKOCTb,
IIPOCTPAHCTBO, OTPE30K, JIyd, BEJIMYMHA YIVIA, IUIOCKMH yrou,
JIBYI'PAHHBIA Yroj, TPEXIPAHHBIA YroJ, CKPEHIMBAIOIIMECS IPSMBIE,
MapaJuIeJIbHOCTh U NEPHEHAUKYJIAPHOCTh MPSAMBIX U IUIOCKOCTEH, yroJl
MEXIY MNPSMBIMH, YIrOJI MEXIY HPSIMOM M IUIOCKOCTBIO, YrOJl MEXIY
IIJIOCKOCTSIMU, PACCTOSHUE OT TOYKHU 0 IUIOCKOCTH, PACCTOSTHUE MEXKIY
IIPSIMBIMH, PACCTOSTHUE MEXAY IUIOCKOCTSIMH; YMEHUE HUCIIOIb30BATh IIPU
pelIeHnH 3aJad U3y4eHHbIE (PAKTHI M TEOpEeMbl IJIAHUMETPUU; yMEHHE
OLICHMBAaTh pa3Mepbl OOBEKTOB OKPYXKAIOLIEro MHpa; CTPOUTH
MaTE€MaTU4YeCKUEe MOJEIM C IOMOIUBI) T€OMETPUYECKUX IOHATHU H

BCJIMYHMH, PCIIATh CBA3AHHBIC C HUMHU MPAKTHYCCKUEC 3a1a4YNn
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YMeHue onepupoBaTh MOHATUSAMHM: IUIOMAAL (UTYpPbI, 00bEM (QUTYpHI,
MHOTOTPaHHMK, MPAaBUJIbHBI MHOTOTPaHHHMK, CEYEHHME MHOIOI'DAaHHUKA,
KyO, mnapajuienenunen, NnpusMa, OUpaMuaa, (urypa U HOBEPXHOCTh
BpallleHHs, UWIMHIpP, KOHYC, map, cdepa, MIomaas cepbl, MIomaib
MOBEPXHOCTU MHMPaMM[Ibl, NPU3MBI, KOHYyCa, IWIMHApPA, 00BEM KyOa,

IIPSAMOYTOJIBHOTO Tapajlleenunena, MUpamMuabl, NPU3MbL, LWIAHIPA,




KOHYyCa, I1apa, pa3BEPTKAa MOBEPXHOCTH, CEUCHHUS KOHYCa W IMIUHIPA,
napajulellbHble OCH WM OCHOBAaHMIO, CEYEHHE IIapa, IUIOCKOCTb,
Kacamomiasacs cpepbl, LWIMHAPA, KOHYCa; yYMEHHE CTPOUTb CEUYEHUE
MHOTOTpPaHHHKA, N300pakaTh MHOTOTPAHHUKHU, (QUTYPHI M ITOBEPXHOCTH
BpAILCHUS, UX CEUYEHUS, B TOM YHCIIE C TIOMOIIBIO 3JIEKTPOHHBIX CPE/ICTB;
yYMEHHE NPUMEHATh CBOMCTBA F€OMETPUYECKUX (DUTYP, CAMOCTOSTEIHHO
(bopMyIHpOBaTH OMpPEEIICHUS] U3Yy9aeMbIX (PUTYp, BBIIBUTaTh THIIOTE3bI
0 CBOICTBaxX W MpPU3HAKaX Ie€OMETPUYECKUX (uryp, 0OOCHOBBIBATH HIIH
OmpoBepraTh MX; YMEHHE TMPOBOAUTH Kiaccupukanuio ¢uryp mo
Pa3IUYHBIM TIPU3HAKAM, BBIIOIHATH HEOOXOIUMBIC OMOJHHUTEIBHBIC

MOCTPOCHUS

11
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YMeHue omepupoBarh IMOHATHSAMH: JBM)KCHHE B IPOCTPAHCTBE,
napajulebHbI MEPEeHOC, CUMMETPUS Ha IUIOCKOCTU M B MPOCTPAHCTBE,
MOBOPOT, TpeoOpa3oBaHue M0A00MsA, TOAOOHBIE (UTYpPBI;, YMEHHE
pacro3HaBaTh paBHbIE U MOJOOHBIE (UTYpBI, B TOM YHWCJIE B MPUPOJE,
HUCKYCCTBE, apXHUTEKTYpE; HCIIOJIb30BaTh T'€OMETPHUYSCKHUE OTHOIICHHUS
IOpU pEIIeHUWH 3a7a4; HAXOIUTh T€OMETPUYECKHE BEIWYHHBI (JJIMHA,
yroJI, IUIomanab, O0OBEM) TpH pEHICHWHM 3a7a4 M3 JPYruX Yy4eOHBIX
MPEIMETOB U U3 PEAbHON JKU3HH; YMEHHUE BBIYUCIATH T€OMETPUUYECKUE
BEITMYUHBI (JUTMHA, YTOJ, IUIONMIa/b, OOBEM, IUIOMIAAh TOBEPXHOCTH),
UCIIONB3YSl M3Y4YeHHbIE (DOPMYIBI U METOJbI, B TOM YHCIE: IUIOMIAAb
MOBEPXHOCTH MUPAMUJIBI, IPU3MBI, KOHYCA, IIWIMHIPA, TUIOMAIb Cepsr;
00BEM Ky0a, TPSIMOYTOJBHOTO Mapajulesenureia, TUPaMUIbL, TPU3MBI,
HWINHIpPA, KOHyCa, Iapa; YMEHHE HaXOAWTh OTHOUIEHHE O0bEMOB

NOoJ00HBIX (uryp

YMeHue oneprupoBaTh MOHATUSIMU: MPSIMOYTOJIbHAsI CUCTEMa KOOPAMHAT,
BEKTOp, KOOPJAMHATHI TOYKH, KOOPJMHATHI BEKTOpPA, CyMMa BEKTOPOB,
MPOM3BEICHHE BEKTOpa Ha YHCIIO, PA3OkKEHHE BEKTopa Mo 0a3ucy,
CKaJISIPHOE TMPOU3BEJCHUE, BEKTOPHOE MPOU3BEACHUE, YIOJI MEXIY
BEKTOpAaMHU; YMEHHE UCIOJIb30BAaTh BEKTOPHBIA M KOOPJIMHATHBIA METO/
JUIST  pElICHUs] TEeOMETPHYECKUX 3aJad M 3a]ad  JAPYruxX ydeOHBIX
MPEIMETOB

YMeHne BBIOMpATh TOAXOMANIMN METOA JUIsl pEIIeHHs 3a7adu,
MOHUMAHHWE 3HAYMMOCTH MaTeMaTUKU B HW3YYEHUU NPUPOAHBIX H
OOIIIECTBEHHBIX MPOIIECCOB W  SBJICHUH; YMEHHE paclo3HaBaTh

MMPOSBJICHUC 3aKOHOB MATCMATHUKH B HCKYCCTBC, YMCHHC IIPUBOJUTH




NpuUMEpPbl  MATCMATHYCCKUX

MaTeMaTH4YeCKOM HayKu

OTKPBITUH  POCCHUCKOMN

u

MHUPOBOM




INEPEYEHDb 2JIEMEHTOB COAEP KAHUA, IIPOBEPAEMBIX HA EI'D
IHO MATEMATHUKE

HpOBepﬂeMbIﬁ IJIEMEHT COACPKAaHUSA

Koxn
1 Yucna u BIYUCIIECHUS
11 HarypanbHble u nensle uncna. [lpu3Haku AeIMMOCTH HEbIX Yucel
19 Pammonanbupie  ymcna. OOBIKHOBEHHBIE M JIECATUYHBIE JPpOOM, MPOICHTHI,
' OeCKOHEUHbIE IEPUOIUYECKUE IPOOH
13 Apudmernueckuil KopeHb HaTypaibHOH creneHu. [leiicTBusa ¢ apudmernyeckuMu
' KOPHSIMU HAaTypaJIbHOW CTETICHU
14 Crenens ¢ 1enbIM nokaszareneM. CTeneHb ¢ paluoHaIbHBIM MT0Ka3areneM. CBoMCTBa
' CTENEHU
15 CuHyc, KOCHMHYC M TaHI€HC YHCIIOBOIO apryMeHTa. ApPKCHHYC, apKKOCHHYC,
' APKTaHTEHC YHCIIOBOTO apryMeHTa
1.6 Jlorapudm uncna. [lecaTnanHble U HATYpAIbHBIC JTOTapHUPMBI
HevictButenbHple  4ucia. ApupMETHYECKHE OINepalud C JeHCTBUTEITbHBIMU
1.7 yuciaamu. [IpuOarkEéHHbIe BEIYMCIIECHUS, IPAaBUIa OKPYTJIEHUS, IPUKHUIKA U OLIEHKA
pe3yabpTaTa BEIYUCICHUN
1.8 [TpeoOpa3oBanue BoIpaXKEHUH
1.9 KommuiekcHsle uncna
2 YpaBHEHUS U HEpPAaBEHCTBA
2.1 Llenbie U 1pOOHO-paAIIIOHAIbHBIE YPaBHEHUS
2.2 HppanmoHanpHble ypaBHEHUS
2.3 TpuronomeTrpruyeckue ypaBHEHHUS
2.4 [ToxazarenbHbIE U TOTapu(PMUUECKHE YpaBHEHUS
2.5 [enbie u 1poOHO-pallMOHANbHBIE HEPABEHCTBA
2.6 HppanmonanbHble HEpaBeHCTBa
2.7 [TokazarenbHble U ToTapuPMUUECKHE HEPAaBEHCTBA
2.8 TpuronomeTpuyeckrue HepaBeHCTBA
2.9 CucTeMbl 1 COBOKYITHOCTH YpaBHEHUN M HEPABEHCTB
2.10 YpaBHEHUs, HEPABEHCTBA U CUCTEMBI C ITapaMeTpaMu
2.11 Matpuna cuctemsl TMHEWHBIX ypaBHEHUN. OnpeaenuTenb MaTpULIbl




OyHKIUHU U TpapUKU

Oynkuus, crnocoObl 3amanus ¢ynkiuu. ['paduk QyHkinun. BzaumHOo oOpaTHbIE

3 dbyakuun. YérHple 1 HeYéTHBIC QyHKIMH. [leproanyeckue GyHKIN
Ob6nacte ompezeneHuss W MHOXKeCTBO 3HaueHud ¢GyHkuuu. Hymm dyHknum.
3.0 [IpoMeXyTKM  3HAKOMOCTOSHCTBA.  [IpOMEXYTKM  MOHOTOHHOCTH  (DYHKIIHH.
' Makcumymbl 1 MUHUMYMBbI (yHKuud. HauGomnbiiee M HauMeHblee 3HAaYCHHE
(GyHKINU Ha TPOMEKYTKE
33 Crenennass (yHKIMS C HAaTypaJbHbIM W IIeNbIM Toka3arteneMm. EE cBoiicTBa u
' rpaduk. CBoiicTBa U rpaduK KOpPHS N-0 CTENEHU
3.4 Tpuronomerpuyeckue GyHKIMH, UX CBOWCTBA U rpaduKu
3.5 [Noka3zatenpHast u norapudmudeckas GyHKIHH, UX CBOWCTBA U TPapUKU
36 Touku paspeiBa. AcuMnToTel TpadukoB ¢yHkumid. CBoiicTBa  (yHKUIHH,
' HENPEPBIBHBIX HA OTPE3KE
3.7 [TocnenoBaTenbHOCTH, CIIOCOOBI 33/1aHUA MTOCIEA0BATEIHHOCTEN
3.8 ApudmeTrndeckas u reoMmeTpuyeckas mporpeccuu. opmyia CiI0KHBIX TPOIIEHTOB
4 Hauana marematnyeckoro aHammsa
4.1 [IpousBoanas ¢pynkuuu. [Ipon3BoaHbIE HIeMEHTAPHBIX (DYHKITHNA
[Ipumenenne npPOU3BOJHOW K HCCIENOBaHUIO (YHKIUMH Ha MOHOTOHHOCTH U
4.2 sKcTpeMyMbl. HaxoxaeHne HanOoNbIIero 1 HaMMEHbBIIEro 3Ha4eHUus (YHKIHMU Ha
OTpe3Ke
4.3 [TepBooOpasnas. MuTerpan
5 MHoxecTBa U JIOTHKa
5.1 MHOXecTBO, ornepaiuy HajJ MHOKecTBamMu. J{uarpammer Ditiepa — Benna
5.2 Jloruka
6 BeposiTHOCTB 1 cTaTHCTHKA
6.1 OnucarenbHas CTaTUCTUKA
6.2 BepositHoCTh
6.3 Kombunatopuka
7 I'eomeTpus
7.1 @urypsl Ha MIIOCKOCTH
7.2 [IpsiMbIe ¥ TITIOCKOCTH B TPOCTPAHCTBE
7.3 MHororpaHHUKU
7.4 Tena v MOBEPXHOCTH BpAIICHUS




7.5

KOOp[[I/IHaTBI 1 BCKTOPLI




YYEBHO-METOINYECKOE OBECIIEYEHHUE
OBPA30OBATEJIBHOI'O ITPOIECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI VI YYEHUKA

METOANYECKHUE MATEPHUAJIBI JISA YUUTEJIA

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbI CETU

HUHTEPHET
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