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INOACHUTEJIBHASA 3AIIMCKA

PaGouas mporpamma ydeOHOTO Kypca «['eomeTpus» 0a30BOTO YPOBHS IS
oOyuarormuxcst 10 —11 xmaccoB pa3pabotaHa Ha ocHOBe DenepaibHOTO
roCyapCTBEHHOTO0 00pa30BaTENIbHOIO CTaHAApTa CPEIHEro 00IIero oopa3oBaHus,
C y4€TOM COBPEMEHHBIX MHPOBBIX TpeOOBaHWH, NPEABABISIEMBIX K
MaTeMaTHYeCKOMY OOpa30BaHUIO, M TPAAWIMN POCCHICKOTO 0O0pa3oBaHUS.
Peanuzamnmsi mporpaMMbl 00ecIiednBaeT OBIAJICHUE KIIFOUEBBIMH KOMIICTCHITHSIMH,
COCTaBIISIIOIIMMU OCHOBY JIJII CAaMOPA3BUTHSI M HENPEPHIBHOTO 00pa30BaHMS,
[EJIOCTHOCTh OOIIEKYJIbTYPHOTO, JUYHOCTHOTO U I[IO3HABATEIILHOTO pa3BUTHUS
JUYHOCTH 00YyYarOIIUXCS.

HEJIM N3YYEHUA YYEBHOI'O KYPCA

BaxxHocTh yueOHOro Kypca TEOMETPHH Ha YpPOBHE CPEAHETO OOIIero
oOpa3oBaHHsl OOYCJIOBJIEHA MPAKTHUYECKOH 3HAYMMOCTHIO METAlpPEeIMETHBIX U
IpEeIMETHBIX PE3yJbTAaTOB OOYUYEHHUS T'€OMETPUM B HANpPaBICHUH JIMYHOCTHOTO
pa3BuTusa oOyvarommxcs, (OPMUPOBAaHUS (PYHKIMOHAIBHOM MAaTeMaTUYeCKOU
TPaMOTHOCTH, U3yU€HUs IPYTUX Y4eOHBIX NUCHUIUIMH. Pa3zButue y oOydaromuxcs
MPABUJIBHBIX TPEICTaBICHUNA O CYIIHOCTH M TMPOUCXOXKICHHH TE€OMETPHUYECKHUX
abcTpakuuii, COOTHOUIEHHHM pEaJbHOIO0 M HJIE€ATbHOIO, XapaKTepe OTpPaKEHMs
MAaTEMATUYECKOW HAyKOW SBJIEHUW M NPOLECCOB PEATBHOIO MHPA, MECTE
r€OMETPUU B CUCTEME HAyK M POJIM MaTeMaTUYECKOT0 MOJICIMPOBAHUS B HAYYHOM
MO3HAHUH U B TIPAKTHKE CIIOCOOCTBYET (DOPMHUPOBAHHUIO HAYYHOTO MHUPOBO33PEHUS
yuUalmxcs, a TakkKe KauyeCTB MBIIIJICHUs, HEOOXOAMMBIX [JIsl aJanTaldd B
COBPEMEHHOM OOIIECTBE.

['eomeTpus sBisieTcs OAHUM M3 0a30BBIX MPEIMETOB HAa YPOBHE CPEIHErO
oOmiero oOpa3oBaHUs, TaK Kak OOECIEeYMBAET BO3MOXHOCTb H3Yy4YEHHUS Kak
JTUCIUIUIMH €CTECTBEHHO-HAYYHON HAMPaBICHHOCTH, TaK M TYMaHUTAPHOH.

Jlormdeckoe MbINUIeHHE, (HOpMHUpPYyEeMOe TpU HU3YYCHHH OOYYarOIIUMUCS
HNOHSTUWHBIX OCHOB T€OMETPHUU U TOCTPOCHUH LIEMOYKHU JTOTHUECKHUX YTBEPIKICHUN
B XOJ€ pELIECHUS TeOMETPUYECKHX 3ajady, YMEHHUE BBIIBUTATh M ONPOBEPraTh
THIIOTE3bl HETIOCPEICTBEHHO HCIONB3YIOTCS TMPH PEIICHWH 3a]a4 e€CTECTBEHHO-
HAYYHOTO IIMKJIA, B YaCTHOCTHU U3 Kypca (pu3mku.

YMeHue opueHTHUPOBATHCS B MPOCTPAHCTBE UTPAET CYLIECTBEHHYIO POJIb BO
BCEX O00ONACTSIX AESITeNbHOCTH udenoBeka. OpueHTalus 4eloBeKa BO BPEMEHH U
MPOCTPAHCTBE — HEOOXOAMMOE YCIOBHUE €ro COIHaNIbHOrO ObITHS, (opma
OTpaXXEHUSI OKPY’KAIOIIET0 MHUPA, YCIOBHUE YCHENIHOTO MO3HAHUS W AKTHUBHOTO
npeoOpa3oBaHus  JeHUCTBUTENbHOCTH. OnepupoBaHWE  NPOCTPAHCTBEHHBIMU
oOpazamMu OO0BEOUHSET pa3Hble BHUIB y4eOHOW M TPYJOBOW JEATEIHHOCTH,



ABJIIETCSI OJHUM W3 MPO(ECCHOHATBHO BaKHBIX KadyecTB, MO3TOMY aKTyajbHa
3amaya (opmMupoBaHus y OOyYaroUIMXCsli MPOCTPAHCTBEHHOI'O MBIIUICHHUS Kak
Pa3HOBHIHOCTH OOpa3HOTO MBIIUIEHUS — CYIIECTBEHHOIO KOMIIOHEHTa B
MOATOTOBKE K MPAKTUYECKOU JIEITEIIbHOCTH IO MHOTUM HAapPaBICHUSM.

[leas ocBoeHmsi mporpaMMbl ydeOHOro Kypca «l'eomerpusi» Ha 06a3zoBOM
ypoBHE 00yueHus — o0OIeoOpa3oBaTelibHOEé U OOIIEKYJIbTYpHOE pAa3BUTHE
oOydarommxcss  4yepe3  oOecredeHHe  BO3MOXKHOCTH  MPUOOpETeHUss |
WCMOJIb30BaHUA CHCTEMATUYECKUX TIE€OMETPUYECKMX 3HAHWUM W JCUCTBHU,
crenupUIHBIX TEOMETPUH, BO3MOKHOCTH YCTIEIITHOTO TMPOI0JDKEHUS 00pa30BaHUS
M0 CIEHUATIBHOCTSIM, HE CBA3aHHBIM C MPUKJIAIHBIM UCTIOJIb30BAHUEM T€OMETPUH.

[Iporpamma 1o reomMeTpuu Ha ©0a30BOM YypOBHE IIpeIHAa3HA4YeHa JIsl
OOy4YaronIMXcs CpeHEN IIKOJIbI, HE UCIBITHIBABIINX 3HAUYUTEIBHBIX 3aTPyAHCHUM
Ha YpPOBHE OCHOBHOIO 0011ero oopa3zoBanusi. Takum oOpa3om, oOydaroniuecs Ha
0a30BOM ypOBHE JOJKHBI OCBOUTH OOIME MaTeMaTHYECKUE YMEHHS, CBS3aHHBIC
cCo crneunu@uKod TEOMETPUHM U HEOOXOAUMBIE [JIsi JKMU3HU B COBPEMEHHOM
obmiectBe. Kpome 3TOro, oHM UMEIOT BO3MOXXHOCTh M3Y4YUTh T'€OMETpHUIO Oosee
riIyOOKO, €clii B JlajJbHEHIIIEM BO3HUKHET HEOOXOJIUMOCTh B T'€OMETPUUYECKUX
3HaHUAX B MPO(HECCUOHAIBHOU NESITETHLHOCTH.

JlocTuxeHrue 1eJIM OCBOCHHUSI MPOTpaMMbl OOECIEUUBACTCS PEUICHUEM
COOTBETCTBYIOIIMX 3afad. [IpuopureTHbIMM 3aJadyaMyd  OCBOCHHS  Kypca
«I"'eomeTpun» Ha 6a30BoM ypoBHE B 10—11 kjaccax SBISIFOTCS:

e (QopMupOBaHUE TMPEJCTABICHUS O TEOMETPUU KaK YacTH MHUPOBOM

KYJBTYpPbI U OCO3HAHUE €€ B3aUMOCBSI3U C OKPYKAIOIIUM MUPOM;

e (opMupoBaHUE MPEJCTABICHUS O MHOTOIPaHHUKAX M TejlaxX BpalleHUs
KaK O BOKHEHIIMX MAaTEMATUYECKUX MOJEISAX, MO3BOJISIONIUX OMHUCHIBAThH
Y U3y4aTh pa3HbI€ SIBICHUS OKPYKAIOIIETO MUPA;

e (opMupOBaHHME YyMEHHUSI paClO3HABaTh Ha YEPTEkKaX, MOJACISIX U B
pealbHOM MHPE MHOTOTPAHHUKH U TeJIa BPAILICHHUS;

e OBJAJCHHE METOJAMH PEIICHUsS 33a/1ad Ha TIOCTPOCHUS Ha M300paKEHUIX
IPOCTPAHCTBEHHBIX (PHUTYD;

e (opmMupoBaHme yMEHHUS ONEPUPOBATH OCHOBHBIMH TIOHSTHSIMH O
MHOT'OTPAHHHUKAX U TeJlaX BPAIlleHUsI U UX OCHOBHBIMHU CBOMCTBAMU;

e OBJIAJICHHE  QJIFOPUTMAaMU  pEIICHUS  OCHOBHBIX  THUIIOB  3ajad;
dbopMHupoBaHUEe yMEHHUS TPOBOJIUTH  HECIOXKHBIE JOKa3aTeIbHBIC
paccykJeHUs B XOJI€ PEUICHUS CTEPEOMETPUUYECKUX 3ajad U 3a7ad ¢
MPAKTUYECKUM COJEP>KaHUEM;

e pa3BuUTHE WHTEJIEKTYaIbHbIX u TBOPUYECKUX CIOCOOHOCTEM
oOy4Jarommxcs, IMO3HAaBaTEIbHOM  aKTUBHOCTH,  HCCIEAO0BATENIbCKUX
YMEHHM, KpUTUYHOCTU MBIIIUICHUS;



e (opmupoBaHHE (YHKIIMOHATIBHON I'PaMOTHOCTH, pENeBaHTHOM
IFEOMETPUU: yMEHUE PACHO3HABaTh IPOSIBICHUS  T'€OMETPUYECKUX
HNOHATUH, OOBEKTOB M 3aKOHOMEPHOCTEW B pEaJbHBIX JKU3HEHHBIX
CUTYyallUsIX M MPU W3YYEHUU JIPYTUX YYEOHBIX NPEIMETOB, MPOSBICHUS
3aBHUCHUMOCTEH U 3aKOHOMEpHOCTEH, (GOopMynHpoBaTh HUX Ha S3bIKE
IE€OMETPUH U CO3/1aBaTh T€OMETPUYECKHE MOJIEIH, IPUMEHATh OCBOCHHBIN
IEOMETPUYECKUN aImapar JUisl PELIeHUs IPAKTUKO-OPUEHTUPOBAHHBIX
3aJ1a4y, HHTEPIIPETUPOBATh U OLIEHUBATH MTOJYUEHHBIE PE3YNIbTATHI.

OTIUYUTENTFHOM OCOOCHHOCTHIO MPOTPAaMMBI SIBIISIETCSI BKIIOYEHHE B KypC
CTEPEOMETPUM B Hayalle €ro W3y4yeHus 3aJay, pelIaeMblX Ha YPOBHE
MHTYUTUBHOTO MO3HAHMSI, U ONpeNeIEHHBIM 00pa30M OpraHM30BaHHAas padoTa Haj
HUMH, YTO CIHOCOOCTBYIOT pa3BUTHUIO JIOTMYECKOTO U MPOCTPAHCTBEHHOTO
MBIIUIEHUS, CTUMYJUPYET MPOTEKAHWE MHTYUTHUBHBIX MPOLIECCOB, MOTHUBUPYET K
JAJbHEUIIIEMY U3YyUYECHUIO IPEIMETA.

[Tpenmnourenue oTAAETCA HAMISIHO-KOHCTPYKTUBHOMY METOAY OO0Y4YEHHs, TO
€CTh TEOPETUYECKHE 3HAHUS MMEIOT B CBOEH OCHOBE YYBCTBEHHOCTH IIPEIMETHO-
IIPAaKTUYECKON JESATENBHOCTU. Pa3BUTHE NPOCTPAHCTBEHHBIX IPENCTABICHUN Y
yYallluXcsi B Kypce CTEpEOMETpPUM MPOBOAMUTCS 3a CYET penieHus 3a7ady Ha
CO3JaHUE€  TPOCTPAHCTBEHHBIX O0pa3oB W  33Jad Ha  ONEpPUPOBAHUE
IPOCTPAHCTBEHHBIMU oOOpa3amu. Co3naHue oOpa3a HPOBOAMUTCA C OMOPOW Ha
HarJsgHOCTh, @ ONEpUpOBaHME OOpa3oM — B YCIOBUSAX OTBIICYEHHS OT
HAIJISIIHOCTH, MBICIEHHOTO U3MEHEHHUSI €T0 HCXOJAHOIO COACPKAHUS.

OcHoBHBIE copaepikaresbHble TUHUN Kypca «['eomerpum» B 10—-11 kiaccax:
«MHororpanHukny», «IIpsiMble U TIIOCKOCTH B MPOCTpaHCTBE», «Tena BpaleHus»,
«BEeKTOpbI U KOOPAUHATHI B ITPOCTPAHCTBE». POPMUPOBAHUE JTOTMYECKUX YMEHUM
pacnpenesnseTcss He TOJBKO II0 COJAEP)KATENbHBIM JIMHHUSIM, HO M IO ToJaM
oOy4eHUs Ha YPOBHE CpEeHEro 00IIero oopa3zoBaHusl.

Copnepxanue 00pa3oBaHMs, COOTBETCTBYIOLEE MPEAMETHBIM pPE3yJbTaTam
OCBOEHHUSI paboueil mMporpamMmbl, pacHpeleN€HHbBIM 10 ToAaM OO0y4yeHwus,
CTPYKTYpUPOBAaHO TaKUM 00pa3oM, 4YTOOBI OBJAJEHHUE TI'E€OMETPUUECCKUMHU
NOHATUSAMHU Y HAaBBIKAMH OCYIIECTBIISUIOCH MTOCJIEI0BATEIBHO U MOCTYNATENbHO, C
COOJTI0/IEHNEM MPUHIIMIA TPEEMCTBEHHOCTH, YTOObI HOBBIE 3HAHUS BKJIIOYAIUCH B
OOIIyI0 CHCTEMY T'€OMETPUYECKUX MPECTABICHUN OOy4YarOMIMXCS, PaCHIMpss U
yriay6usist €€, o0pa3yst MpOUYHbIE MHO>KECTBEHHBIE CBSI3U.

MECTO YYEBHOI'O KYPCA B YYEBHOM IIVTAHE

Ha u3yueHnue reomerpun oTBoauTCA 2 yaca B Heaeno B 10 knacce u 1 yac B
Heneno B 11 kiacce, Bcero 3a aBa rojia ooyuenus - 102 yueOHbIX yaca.



COJEPKXAHUE YYEBHOI'O KYPCA
10 KIIACC

IIpsiMbIe M IVIOCKOCTH B POCTPAHCTBE

OCHOBHBIE  TOHATHS ~ CTEpeOMETpur. Touka, mpsAMas, IJIOCKOCTb,
npoctpaHcTBO. [loHsATHE 00 aKCMOMATHYECKOM IOCTPOECHUU CTEPEOMETPHHM:
AKCUOMBI CTEPEOMETPHUH U CIEACTBUS U3 HUX.

B3auMHOEe pacnosnoxkeHue MpsAMBIX B IPOCTPAHCTBE: IEpeceKaroluecs,
[apajulesIbHble YW CKpeluBaroumecs npsamsle. [lapajuienbHOCTE MNpsAMBIX U
IUDIOCKOCTEW B MPOCTPAHCTBE: MMAPAJUIENBHBIE TMpPSAMBIE B NPOCTPAHCTBE;
MapaJuIeNIbBHOCTh TPEX MPAMBIX; MAPAIIIETBHOCTh MPSAMOU W IUIOCKOCTH. YTIIBI C
COHAIIPaBIECHHBIMA CTOPOHAaMM; Yrojd MEXAy NpPsSMBIMA B IIPOCTPAHCTBE.
[TapannenbHOCTh  IIIIOCKOCTEH: [apajulelIbHble  IUIOCKOCTH; CBOMCTBA
napajuleNbHBIX IuIockocTed. Ilpocteiiine npocTpaHCTBeHHBIE (UIYpPHl Ha
IJIOCKOCTH: TE€Tpa’ap, KyO, napaienaenunes; IOCTPOCHUE CEUECHUN.

[leprieHIUKYJISIPHOCTD MPSIMOM U TUIOCKOCTH: NEPIIEHANKYJIAPHBIC MPSMbIE B
IIPOCTPAHCTBE, NPAMBIC IAPAJIICIbHBIE W IEPIEHIUKYJIAPHBIE K IIIOCKOCTH,
IIPU3HAK MEPHEHAUKYIAPHOCTH IPAMOM M IUIOCKOCTH, TeOopeMa O IpsAMOU
NEPIEHINKYJIAPHONW TUIOCKOCTH. YTJIBI B IIPOCTPAHCTBE: YrOJI MEXAY NPSIMON U
IJIOCKOCTBIO;  JIBYTPAHHBIM  yTOJl, JIMHEUHBIA yroJl  JBYTPAHHOTO  yIJia.
[leprieHIUKYIJISIp U HAKJIOHHBIE: PACCTOSIHUE OT TOYKHM 10 TUIOCKOCTH, PACCTOSTHUE
OT MNpsAMOM A0  IJIOCKOCTH,  HOpoeKuus  (GUrypbl Ha  IJIOCKOCTb.
[leprieHIUKYJISIPHOCTh  IUIOCKOCTEH:  INPU3HAK  INEPHEHAUKYJIAPHOCTH  JIBYX
mIockocTer. Teopema o TpEX MEPHEHIUKYISpax.

MHoOrorpaHHuKHu

IloHATHE MHOTOrpaHHMKA, OCHOBHBIE 3JIEMEHTbl MHOTOI'DAHHUKA, BBIITYKIIbIE
Y HEBBITYKJIbIE MHOTOTPAaHHUKH; pa3BEPTKA MHOrorpaHHuka. [Ipusma: n-yronapHas
npu3Ma; TPaHU U OCHOBAHUS MPHU3MBIL;, MpsMas U HAKJIOHHAs MpU3MbL; OOKOBas U
MOJTHAs MIOBEPXHOCTh IIPU3MBL. [Tapannenenunen, IPSAMOYTOJIbHBIN
napajuleJienunes, U ero cporcra. llupamupa: n-yronpHas nupamuaa, TpaHd U
OCHOBaHHUE MUpPaMUbl; OOKOBAsSI U MOJIHAS TOBEPXHOCTh MUPAMMU/IbI; PABUIIbHAS U
yCeu€HHas MNHpaMuJa. OJEMEHTbl Npu3Mbl M nupamuasl. lIpaBuibHbIE
MHOTOTPAaHHHUKU: TOHSITHE NPAaBUIBHOIO MHOTOIPAHHUKA; NMpPaBUJIbHAS MpPU3MaA U
NpaBWJIbHAS NHPAaMUJA; NPABUIIbHAs TPEYroJibHas MUPaMHUAA W TPaBUIIbHBIN
TeTpasap; KyO. IlpeacraBieHune o mpaBUIIBHBIX MHOTOIPAHHUKAX: OKTadJp,
nozexa’ap u ukocasap. CeueHus Npu3Mbl U TUPAMHUIBI.

CuMmMmeTprs B NPOCTPAHCTBE: CHUMMETPHUS OTHOCHUTEIBHO TOYKH, MPSMOIA,
IUIOCKOCTH.  JJEMEHTbl CUMMETpPMM B NHMPaMHJIAX, HapaJlIeJIeNUIenax,
IIPaBUJIbHBIX MHOTOIPAHHHKAX.



Brerancnenne 9JeMEHTOB MHOTOTPAaHHMKOB: pE&Opa, JauaroHalv, YIJIbL.
[Tnomane OOKOBOM TMOBEPXHOCTH W TIOJHOW MMOBEPXHOCTH TPSIMON TIPU3MBI,
IUIONIA/lb OCHOBaHWH, TeopeMa O OOKOBOH IMOBEPXHOCTH MPSIMOW TIPU3MBIL.
[Tnomans OOKOBOW TMOBEPXHOCTH U TOBEPXHOCTH TIPABWIHBHOW THPaAMUJIBI,
TeopeMa O IUlomaau yceu€éHHou mnupamunbl. [lonstue o0 o0béMe. OO0BEM
MUPAMUIBI, TTPU3MBI.

[logoGupie Tena B mpocTtpaHcTBe. COOTHOUIEHUS MEXKAY IUIOHIAASIMU
MOBEPXHOCTEHN, 00BEMaMU TTOTOOHBIX TEJL.

11 KIIACC

Tena Bpamenust

HunuHaapuyeckas MTOBEPXHOCTB, oOpasyroiue UMAJIMHIPUYECKON
MOBEPXHOCTH, OCh UWJIWHJIPUYECKOW TMOBEpPXHOCTU. [lunuHap: OCHOBaHUA U
OOKOBasi TMOBEPXHOCTh, OOpa3yrolias MU OChb; IUIONIAJb OOKOBOM H TOJIHOU
MOBEPXHOCTH.

Konnueckass moBepXHOCTh, 00pa3yrolie KOHUYECKOW MOBEPXHOCTH, OCh U
BEpIIMHA KOHUYECKOM MmoBepxHOCcTU. KOoHyC: oCHOBaHUE U BepIlMHA, 00pa3yroIast
U OCh; IUIOMAAhr OOKOBOM M TOJHOM TOBEPXHOCTH. YCEUEHHBIN KOHYC:
oOpasyroIue U BbICOTa; OCHOBAHMS U OOKOBasi IOBEPXHOCTb.

Cdepa u map: UeHTp, paguyc, AUAMETP; IUIOMIATL MMOBEPXHOCTU CREpHI.
B3aumHoe pacnonoxxeHue chepbl U MIOCKOCTH; KacaTelibHasl MII0CKOCTh K cdepe;
IJI01Ia1b ChEpHI.

N306paskeHne Ten BpallleHus Ha TIIOCKOCTH. Pa3BépTka mUIMHIpa U KOHYyCA.

KomOunamuu Ten BpalieHus W MHOTOTPAHHUKOB. MHOTOrpaHHUK,
OMHUCAHHBIA OKoJIO cdepnl; chepa, BOHUCaHHASS B MHOTOTPAHHUK, WM TEJO
BpAaIlCHUS.

[Tonsarue 06 06bEMe. OcHOBHBIE CBOMCTBA 00BEMOB Tell. Teopema 00 00béEMe
MPSMOYTOJILHOTO Tapajienenunena u ciaeactBuss u3 He€. OObEM uIMHIpA,
KoHyca. O0BEM 11apa U mIomaab chephl.

[logoOuble Tenma B mpocTpaHcTBE. COOTHOIICHUS MEXKIY IUIOMIAIIMU
MOBEPXHOCTEHN, 00BEMaMU TTOI0OHBIX TEJI.

Ceuenuss mwiMHApa (MapaJUIeIbHO W TEPHEHIUKYJISIPHO OCH), CEUYCHUS
KOHyca (TmapajuieIbHO€ OCHOBAaHHUIO M TPOXOJIIEe 4Yepe3 BEPIIMHY), CEUCHUs
niapa.

BeKTOpbI M KOOPAMHATHI B IPOCTPAHCTBE

Bekrtop Ha miockoctu U B ipocTpaHcTBe. CI0KEHUE U BBIYUTAHUE BEKTOPOB.
YMHOKEeHHE BEKTOpa Ha yucio. Pa3noxkeHue BeKTopa Mo TpEM HEKOMILIAHAPHBIM
BekTopaM. [lpaBuno mapamienenunena. Pemienue 3amad, CBA3aHHBIX C
NpUMEHEHUEM TpaBWil JAeHCTBUM ¢ BekTopamu. lIpsmoyronpHas cucrtema



KoopauHat B mpoctpaHcTBe. Koopaunatel BekTopa. [lpocreitmue 3agaun B
KOOpJIMHATax. YTon Mexay Bektopamu. CKalsipHOE MPOU3BE/IEHHE BEKTOPOB.
Boluncienre yrioB Mexay IpsMBIMH U TUIOCKOCTAMH. KoopAuHATHO-BEKTOPHBIN
METOJ TP PEIICHUU T€OMETPUUECKUX 3a]1ay.



IINTAHUPYEMBIE PE3YJIBTATbBI
JIMYHOCTHBIE PE3YJIBTATBI

JIngyHOCTHBIE pe3yJbTaThl OCBOEHUS IMPOTPaMMbl Y4EOHOTO TMpeaMeTa
«MaremaTnka» XapakTepu3yrTCs:

I'pa:xknanckoe BocnuTanme:

c(hOpPMHPOBAHHOCTHIO TPAKITAHCKON TIO3UITUU 00YJAIOMIErocs Kak aKTHBHOTO
W OTBETCTBEHHOIO WI€HAa POCCHUHUCKOro OOINECTBa, MPEJICTABICHUEM O
MaTeMaTHYECKUX OCHOBax (DYHKIIMOHHUPOBAHUS Pa3IMYHBIX CTPYKTYp, SBICHUH,
NpoleAyp TpaxaaHCKOro oOmiecTBa (BBIOOPHI, OMPOCHl U TIP.), YMEHHUEM
B3aMMOJICHCTBOBATh C COI[MAJbHBIMA HWHCTUTYTaMHM B COOTBETCTBUM C HX
GYHKIUSAMHA 1 HA3HAUYCHHUEM.

IHaTpuoTnyeckoe BOCIIUTAHUE:

c(hOpMHUPOBAHHOCTHIO POCCUMCKOM IpakIaHCKOW UJICHTUYHOCTH, YBAKCHHS K
MPONJIOMY Y HACTOAIIEMY POCCUMCKOW MAaT€MAaTHUKH, [IEHHOCTHBIM OTHOILLICHUEM K
JOCTHXKEHUSAM POCCHUMCKUX MATEMATUKOB U POCCUMCKON MaT€MaTHUYE€CKOW IIKOJIbI,
K HCIOJIb30BAaHHMIO ATHUX JOCTH)KCHUH B JIPYTMX HayKaxX, TEXHOJOTusiX, chepax

SKOHOMHKH.
JIlyXOBHO-HPABCTBEHHOI'0 BOCITUTAHUS:
OCO3HAHUEM JTYXOBHBIX LEHHOCTEN POCCHIICKOTO HApoJa;

c(hOpPMUPOBAHHOCTHIO ~ HPABCTBEHHOI'O  CO3HAHUS, HSTUYECKOTO IIOBEJICHUS,
CBSI3aHHOTO C MPAKTUYECKUM MPUMEHEHUEM JOCTUKEHUN HAYKH U JACSTEIHHOCTHIO
y4€HOT0; 0OCO3HAHUEM JIMYHOTO BKJIa/a B MIOCTPOCHHUE YCTOMUHUBOTO OYAyIIETO.

JcTeTH4ecKoe BOCIIUTAHUE:

ACTETUYECKUM OTHOIICHUEM K MHUPY, BKIIOYAs JCTETUKY MaTEMaTHYCCKUX
3aKOHOMEPHOCTEM, 0O0BEKTOB, 3ajad, PEIICHHU, pacCyXJIeHNU;
BOCIIPUUMYHBOCTHIO K MATEMATHUECKUM aCTIeKTaM Pa3IUYHBIX BUOB HCKYCCTBA.

dusnyecKoe BOCIUTAHUE:

C(OPMHPOBAHHOCTHIO YMCHHS TPUMEHSATH MaTeMaTHYCCKUE 3HAHUS B
HWHTEpecax 3J0poBoro u 6e3omacHoro odpasa »K1W3HU, OTBETCTBEHHOTO OTHOIICHUS
K CBOEMY 3JI0POBBIO (3/I0pOBOE MHUTAHHE, COATAHCHPOBAHHBIN PEXUM 3aHATUNU U

OT/IbIXa, peryJspHas busnueckas AKTUBHOCTB); (bu3IIecKoro
COBEPIIICHCTBOBAHMSI, npu 3aHATHAX CIIOPTHUBHO-03/I0POBUTEIHLHOM
JESITEIIBHOCTBIO.

Tpynosoe BocnuTanue:

TOTOBHOCTBIO K TPYAY, OCO3HAHHWEM IICHHOCTU TPYAOTIOOUS; MHTEPECOM K
paznuyHbiM  chepaM  TIPOPECCHOHAIBHON  JMESITENBHOCTH, CBS3aHHBIM  C
MaTE€MaTUKOW M €€ MPWIOKEHUSMU, YMEHHUEM COBEpLIaTh OCO3HAHHBIM BHIOOD
Oynymei mnpodeccur W peanu3oBbIBaTh COOCTBEHHbIE >KM3HEHHBIE IJIAHBI,



TOTOBHOCTBIO W  CIIOCOOHOCTBIO K MaTEeMaTHYECKOMY OOpa30BaHUIO U
caM000pa30BaHUI0 Ha MPOTSHKCHUU BCEH JXU3HHM; TOTOBHOCTBIO K aKTUBHOMY
YYaCTHIO B PCIICHUH MMPAKTHUSCKHUX 33/1a4 MaTEMaTHICCKON HaIPaBICHHOCTH.

JKO0JIOrHIYeCKOe BOCIIUTAHHE:

c(OPMHPOBAHHOCTHIO DKOJIOTHYECKON KYJIbTYpbl, IMOHUMAHHUEM BIWSHHUS
COIMAJIBHO-D)KOHOMHYECKHUX TIPOIIECCOB HAa COCTOSHUE MPUPOTHON M COIUATBLHOM
CpeIbl, OCO3HaHHEM TJ00aJbHOTO XapakTepa SKOJOTHYECKHX IpoOJIeM;
OpHEHTalMeld Ha TMPUMEHEHHE MAaTeMAaTHYeCKUX 3HAHWM JJI pelIeHUs 3aaad B
0o0JaCTH  OKpY’)KAromel Cpeapl, ITUTAHHUPOBAHMS TIOCTYIKOB M OIEHKH HUX
BO3MOYKHBIX TTOCJICICTBUM TSI OKPYKAIOMIEH CPEIbI.

IleHHOCTH HAYYHOIO TO3HAHUSI:

c(hOpMHUPOBAHHOCTHIO MHPOBO33PEHHS, COOTBETCTBYIOIIEIO COBPEMECHHOMY
YPOBHIO  Pa3BUTHS HAyKH W  OOIICCTBEHHOW TMPAKTUKH, IMOHUMaHUEM
MaTEeMaTHYeCKOW HayKh Kak cdepbl UYeTOBEYCCKON JCATEIBHOCTH, JTaloB ¢
pPa3BUTHUS M 3HAYMMOCTH JUISI PAa3BUTHS IMBUIM3ALMH; OBJAICHUEM SI3BIKOM
MaTeMaTUKH W MaTeMaTHYeCKOW KyJIbTypoW KaK CpEJACTBOM II03HAHUS MUPa;
TOTOBHOCTBIO OCYIIECTBIISATh IMPOEKTHYH) M HCCIAEAOBATEIBCKYIO JEATEIbHOCTD
WHUBUyaJIbHO U B TPYIITIE.

METAINIPEIMETHBIE PE3YJIBTATBI

MertanpenMeTHbIe pe3yJabTaThl OCBOEHHUSI MPOrPAMMBbI YU4EOHOTO MpeaMeTa
«Marematuka XapaKTEpU3yIOTCs OBJIAJICHUEM YHUBEPCAITbHBIMU
NO3HAGAMENbHBIMU  OCUCMBUAMU,  VHUBEPCAIbHLIMU — KOMMYHUKAMUBHBIMU
0elcmeusMu, YHUBEPCANbHbIMU Pe2YIAMUSHBIMU OeUCTEUIMU.

1)  Vuueepcanvnvle  nosnasamenvuwvle  Oeiicmeus,  obecneyusarom
Gopmuposanue 06a308bIX KOSHUMUBHLIX NPOYECCO8 00yUarowuxcs (oceoenue
Memooo8  NO3HAHUA ~ OKpYJCalowe20  Mupa,  NpUMeHeHue  JOSUYECKUX,
UCCIe008amMeNbCKUX ONepayuli, yMeHull pabomams ¢ ungopmayueti).

ba3oBble Jiornueckue aeiicTBUA:

e BBISBIATH U XapaKTEPU30BaATh CYIIECCTBEHHBIC MPU3HAKK MAaTEMAaTUUYECKUX
OOBEKTOB, TOHSATUN, OTHOIICHUH MEXTYy MOHATUAMU, (POPMYIUPOBATH
ONpENeNICHUs]  MOHSTUM; yCTaHABIMBAaTh CYIIECTBEHHBIM  MPHU3HAK
KJlaccu(UKaluy, OCHOBAaHUA Uil OOOOIIEHUS W CpaBHEHUS, KPUTEPUU
MIPOBOAMMOTO aHAJIN3a;

e BOCIpPUHUMATH, (opmMyIupoBaTh U  MNpPeoOpPa3oOBbIBATH  CYXKICHHUS:
YTBEPAUTEIbHBIE W OTPHUIIATEIbHBIC, CAWHUYHBIC, YACTHBIE W OOIIHE;
YCJIOBHBIE;

e BBIBISATH  MaTeMaTUYECKHUE  3aKOHOMEPHOCTH,  B3aMMOCBSI3U U
npoTuBopeursi B (akTax, AaHHBIX, HAONIOJACHUSIX U YTBEPKICHUSIX;



npeajiaraTb ~ KPUTEPUM IS BBISIBICHHS ~ 3aKOHOMEpPHOCTEM |
MIPOTUBOPECUHH;

e JleJaTh BBIBOJbI C HCIIOJIb30BAHUEM 3aKOHOB JIOTMKH, JIEAYKTHUBHBIX H
WHIYKTUBHBIX YMO3aKJIFOUEHUH, YMO3aKIIOUEHHI 10 aHAJIOTUU;

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

e BbIOMpaTh crmoco0 pemieHus y4yeOHOM 3afaun (CpaBHHUBATH HECKOJBKO
BAPUAHTOB pEIlICHUs, BBHIOMpaTh Haubojee MNOAXOASAIUMNA C Y4ETOM
CaMOCTOSATENILHO BBIJICTIEHHBIX KPUTEPHUEB).

ba3oBble uccienoBareJbcKue JeHCTBUA:

e HCIIOJB30BATh BOMPOCHI KaK MCCIEAOBATENBLCKUI MHCTPYMEHT MO3HAHUS;
bopMyaMpoBaTh BOMPOCHI, (UKCUPYIOIIUE MPOTUBOpEUne, MpodiIemMy,
yCTaHaBJIMBAaTh HCKOMOE U  JaHHoe, (OpMHUPOBATH  THUIIOTE3Y,
apryMEHTUPOBATH CBOKO MO3UL1IO, MHEHHUE;

e IPOBOJHUTH CaMOCTOSITEIIEHO CILJITAaHUPOBAHHBIN AKCIEPUMEHT,
UCCJIEIOBAHUE TI0 YCTAHOBJIEHUIO OCOOEHHOCTEH MAaTeMaTH4eCKOTro
O0OBEKTa, SBJIECHMS, TMPOLECCa, BBISIBICHUIO 3aBUCHUMOCTEH MEXIY
00BEKTaMH, SBICHUSIMH, IPOIIECCAMU;

e CaMOCTOSITENIBHO (hOPMYIMPOBATH OOOOIICHNS U BBHIBOJBI IO PE3YJIbTaTaM
MPOBENEHHOTO HAOJIOJEHUS, MCCIEAOBAHMS, OLIEHUBATh JAOCTOBEPHOCTH
MOJTYYEHHBIX PE3yJIbTAaTOB, BHIBOJIOB U 000OIIECHUI;

e TMPOTHO3UPOBATH BO3MOXHOE Pa3BUTHE IPOLIECCA, a TAKXKE BbIIBUTATh
MPEANOJIOAKEHHUS O €r0 Pa3BUTHHU B HOBBIX YCIOBUSX.

Pabora c nunpopmanmueii:

e BBIABIATH AchUIMTH UHGOPMAIIUU, JAHHBIX, HEOOXOJUMBIX JIJIi OTBETa
Ha BOMNPOC U AJI PELICHUS 3a/a4H;

e BBIOMpaTh UWH(OpPMAIMIO U3  HUCTOYHUKOB  PA3IUYHBIX  THUIIOB,
aHAIM3UPOBaTh, CUCTEMATU3UPOBATh U MHTEPIPETHPOBATH WH(OOPMAITUIO
pPa3TUYHBIX BUIOB B (POPM MIPEICTABIICHNUS,

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

e OIICHUBATH HaJIEKHOCTh uHdopmauu 1o CaMOCTOSTEJIEHO
c(OpMyIMPOBAHHBIM KPUTEPHUSIM.

2)  VHusepcanvbhvie KOMMYHUKGMUEHble  Oelicmeus, 0becneuusarom

chOpMUPOBAHHOCMb COYUATILHBIX HABLIKOG 00VUAIOUUXCHL.

Oo0uenue:



BOCIIPUHUMATh M (QOpPMYJIHpPOBaTH CYXKJEHHUS B COOTBETCTBUU C
YCIIOBUSIMU U LEJIIMA OOIIEHHUS; SICHO, TOYHO, TPAMOTHO BBIpaXXaTh CBOIO
TOYKY 3PEHHSI B YCTHBIX M MUCBMEHHBIX TEKCTaX, /1aBaTh MOSICHEHHS IO
XOJly pelleHus 3a/1a4i, KOMMEHTUPOBATh MOJYYEHHBIN pPE3yJIbTaT;

B X0/ 0OCY>KJICHHS 3a7aBaTh BOMPOCHI TI0 CYIIECTBY 00CYKIaeMON TEMBI,
npoOJIeMBbl, perraeMoi 3a/1auu, BbICKa3bIBaTh UECH, HAIIEJICHHBIC HAa TTOUCK
pPELIEHUs; CONOCTAaBIATh CBOM CYXKIECHUS C CYXACHUAMH JPYTIUX
YYaCTHUKOB JHAaliora, OOHApYXHBaTh Pa3U4Me U CXOJCTBO IMO3UILIUN; B
KOpPEKTHOM popme PopMyIHpoBaTh pa3HOIIIACHs, CBOU BO3PAKEHUS;
NPEACTaBIATh  pE3yJbTaThbl  pEIICHHUd  3aJa4yd,  SKCIEPUMEHTA,
UCCIIEIOBaHMsI,  IPOEKTa;  CAMOCTOSTENbHO  BBIOMpaTh  (opmar
BBICTYIUICHHUS C yYETOM 3a/1a4 MPE3eHTAUU U 0COOEHHOCTEN ay TUTOPHUH.

CorpyaHu4ecTBo:

3)

NOHMMAaTh W HWCHOJb30BaTh  MpPEUMYyIIEeCTBA  KOMaHIHOM  H
VHIMBHUIyaJIbHON pabOThI IPU pELICHUH Y4eOHBIX 3a/1a4; IPUHUMATh 1IeJIb
COBMECTHOM JEATENBHOCTH, IUIAHWPOBATh OPraHHU3aLMI0 COBMECTHOU
paboThl, pacrpenensaTh BUAbl padoT, JOrOBapUBATHCS, 00CYKIATh MPOLIECC
U pe3yibTaT padoThl; 0000111aTh MHEHUS HECKOIBKUX JIIOJICH;
y4acTBOBaTh B IPYNIOBBIX (hopmax paboThl (00CYykIeHNs, 0OMEH MHEHUH,
«MO3TOBBIE WITYPMBD» W UHBIE); BBINOJHATH CBOIO 4YacTh padOThl U
KOOPAMHUPOBATh CBOM JIEUCTBUS C JPYTMMM 4YJI€HAMH KOMaH/bI;
OLICHMBAaTh Kauye€CTBO CBOETO BKJaJa B OOIIMI MPOIYKT MO KPUTEPUSM,
c(hOpMYIMPOBAHHBIM YYACTHUKAMU B3aUMOICUCTBHSI.

Vuueepcanvnvie  pezynamuenvie  Oeiicmesusl, obecneuusaiom

Gdopmuposarue cMbLCIOBbIX YCMAHOBOK U HCUSHEHHBIX HABLIKOG TUYHOCTUL.
Camoopranusamnus:

COCTaBJISITh IJIaH, AJITOPUTM PEILIEHUs 3a]]a4l, BEIOUpATh CIIOCO0 pelIeHHs
C YYETOM MUMEIOUIUXCSI PECYPCOB U COOCTBEHHBIX BO3ZMOXHOCTEM,
apryMEHTUPOBATh U KOPPEKTUPOBATH BAPUAHTHI PELIEHUN C YYETOM HOBOM
uH(popManuu.

CaMOKOHTPOJIb:

BIAJCTh HAaBBIKAMH TO3HABAaTEIbHOM pediaekcun Kak OCO3HAHHS
COBEPIIIAEMbIX JEHCTBUN W MBICIUTEIBHBIX MPOIECCOB, UX PE3YyJbTATOB;
BJIQIETh CHOCOOAMHM  CaMOMPOBEPKH, CaMOKOHTPOJIA Tpolecca u
pe3yibTaTta penieHus] MaTeMaTHIeCKOM 3a/1a4H;

NPEABUACTh TPYAHOCTH, KOTOPHIE MOTYT BO3HUKHYTh MpPHU pEIICHUU
3a/ladyd, BHOCHTh KOPPEKTHUBBHI B JIEATEILHOCTh HA OCHOBE HOBBIX
OOCTOSATENLCTB, TAHHBIX, HAWEHHBIX OIMOOK, BBISIBJICHHBIX TPYIHOCTEH;



e OICHUBATh COOTBETCTBHE pE3yJIbTaTa IEJIH U YCJIOBHUSIM, OOBSICHITH
NPUYUHBI JTOCTUKEHUSI WIM HEJOCTHXKEHUSI PE3yJbTaTOB JESTEIbHOCTH,
HAXOJIUTh OIMUOKY, JaBaTh OLICHKY MPUOOPETEHHOMY OIIBITY.

IMPEAMETHBIE PE3YJ/IBTATDBI
10 KJIACC

OnepupoBarh NOHATUAMU: TOUKA, IPsIMasi, INIOCKOCTb.

[IpuMeHsATh aKCMOMBI CTEPEOMETPUM M CIEJICTBHUS M3 HHUX IPU PEILICHUH
F€OMETPUYECKUX 3a/aY.

OnepupoBaTh NOHATHIMU: NAPALIEIBHOCTD U MEPIEHAUKYIISIPHOCTD MPSMBIX
U IIJIOCKOCTEH.

KnaccuduuupoBare B3aMMHOE pPAacCHOJIOKEHHE MPSAMBIX U IUIOCKOCTEH B
IIPOCTPAHCTBE.

OnepupoBaTth MOHATUAMM: JABYTPaHHBIA yTOJ, TpaHU ABYTPAHHOTO YrIia,
pedpo IBYrpaHHOrO yrja; JUHEWHBIA Yrojl ABYTPAaHHOIO yrIjla; IpagycHas Mepa
JBYTPAHHOTO yIJa.

OnepupoBaTh MOHATUSMU: MHOTOIPAHHMK, BBITYKJIBIA M HEBBITYKJIbIN
MHOTOTPAHHHK, 3JIEMEHTBI MHOTOTPAHHUKA, MPABUIIbHBI MHOTOTPAHHUK.

Pacrio3HaBaTh OCHOBHBIE BHABI MHOTOIPDAaHHHUKOB (IHMpaMuIa; NpPU3MA,
MPSIMOYTOJIbHBIN TIapaJijIeNIeuie 1, Kyo0).

KnaccupumupoBate  MHOTOTpaHHHKHM,  BbIOMpass ~ OCHOBaHUS  JUIA
Kiaccuukanuy  (BBIMTYKJIbIE M HEBBINYKJIbIE MHOTOTPAHHUKHW; MPaBUIIbHbBIE
MHOTOTPAHHUKH; TIPSIMbIE U HAKJIIOHHBIE MPU3MBI, apajUIeIeIUNeAbl).

OnepupoBaTh MOHATUSMHU: CEKYIAs JIOCKOCTh, CEUEHNE MHOTOIPAHHHUKOB.

OOBACHATH TPUHLIUIIBI IOCTPOCHUS CEUYEHUH, UCTIONIb3YSl METO/I CJIEJIOB.

CtpouTh ceyeHUsT MHOTOIPAHHUKOB METOJOM  CIIE€[OB, BBIIOJHSTH
(BBIHOCHBIE) TIOCKHE YEPTEXH M3 PUCYHKOB MPOCTHIX OOBEMHBIX (DUTYp: BUA
CBEpXY, COOKY, CHHUBY.

Pemmars 3aaun Ha HaxXOXJEHHE TEOMETPUUECKUX BEJIMYUH MO 00pa3nam Wiu
QITOPUTMAaM, TPHUMEHSSI W3BECTHBIE AHAJUTUYECKUE METOAbl IPU PEIICHUU
CTaHJAPTHBIX MaTEeMAaTHYECKUX 3a7a4 HAa BBIYMCIICHUE PACCTOSHUNA MEXKIY JABYMSI
TOYKaMH, OT TOYKA JO MNOpSIMOW, OT TOYKH JO IUIOCKOCTH, MEXIY
CKPELIMBAIOIINMHUCS MPSIMBIMHU.

Pemmarp 3a1aun Ha HaxXOXKIACHHE TEOMETPUUECKUX BEIUMYUH MO 00pa3iam Wiu
QIrOpUTMaM, MPUMEHSSI W3BECTHBIE AHAJUTUYECKUE METOAbl IpPU PEIICHUH
CTaHAAPTHBIX MaTeMaTUYECKUX 3aJad Ha BBIYKMCICHHE YIVIOB  MEXIY
CKPELIMBAIOIIMMHUCA NPAMBIMH, MEXKIYy MNPSIMOM M  IUIOCKOCTBIO, MEXIY
IJIOCKOCTSIMH, IBYTPaHHBIX YIJIOB.



Beraucisate 00bEMBI U TUIOMIAAN TOBEPXHOCTEH MHOTOTPAaHHUKOB (TIpH3Ma,
nupamMuga) ¢ TOpUMEHEHHEM (GOpPMYJ; BBIYHCIATH COOTHOIICHHS —MEXKIY
TUIOMIAASIMU TTOBEPXHOCTEH, 00bEMaMU TI0IO0OHBIX MHOTOTPAHHUKOB.

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

W3Bnekath, MpeoOpa3oBBIBaTh W HHTEPIPETHPOBATH HHPOPMAIHIO O
IIPOCTPAHCTBEHHBIX T€OMETPUUCCKUX (PHUTypax, MpeACTaBICHHYIO Ha YepTexax U
PUCYHKaX.

[IpumensaTe reomeTpudeckue (aKThl AJIA PEMICHUS CTEPEOMETPUICCKUX
3a/1a4, MPEATOJIararonuX HECKOIbKO MaroB PEIICHUs], €CITM YCIIOBUS TPUMEHEHUS
3aJ1aHbI B SIBHOM (hopme.

[IpuMeHAT,  MpoCTEHIlIMe MPOrpaMMHBIE  CpPEIACTBA M AJICKTPOHHO-
KOMMYHHUKAIIMOHHBIE CUCTEMBI TPU PEIICHUH CTEPEOMETPUUICCKUX 3a71ad.

[IpuBoaMTH TIpUMEPHI MATEMATHYCCKUX 3aKOHOMEPHOCTEH B MPHUPOIE U
JKW3HH, PAaCIIO3HABATh MIPOSIBJICHUE 3aKOHOB I'€OMETPHUHU B HCKYCCTBE.

[IpuMeHATh TMOJyYEeHHBIC 3HAHMS Ha IPAKTHUKE: aHAJIU3HPOBATH pPEabHBIC
CUTyalldd W TPUMEHATh H3YUYCHHBIC TIOHATHS B IMPOIECCE ITOMCKA PEIICHHS
MaTeMaTH4eCKh CPOPMYIMPOBAHHON TPOOIEMBI, MOJACIUPOBATH PCATBHBIC
CUTyalli Ha S3bIKE TEOMETPHUH, HWCCICI0BAaTh IIOCTPOCHHBIE MOJEIH C
WCIIOJIb30BaHUEM IeOMETPHUUYSCKUX TIOHATUH 1 TeOpeM, arapara ajareOpbl; peniaTh
MPaKTHYECKUE 3a7a9H, CBSI3aHHBIE C HAXOXKICHHEM T€OMETPHUCCKUX BEITUMYHUH.

11 KUIACC

OnepupoBaTh MNOHATUSIMH: LMJIUHAPUYECKAS] MOBEPXHOCTh, OO0pa3yrolIue
UUWIMHAPUYECKOM  TOBEPXHOCTH;  LWIMHAP;  KOHUYECKas  MOBEPXHOCTD,
oOpa3ymolire KOHUYeCKONH MOBEPXHOCTH, KOHYC; CepuyecKas HOBEPXHOCTb.

Pacnio3naBath Tena BparnieHus (IMIMHIP, KOHYC, cdepa u 1map).

OOBACHATH CIOCOOBI MOTYUYEHUS TEJl BpallleHUsI.

KnaccudunmpoBats B3auMHOE pacroyioskeHue chephl U MIOCKOCTH.

OnepupoBaTh MOHATUSMHU: ILIAPOBOW CETMEHT, OCHOBAHME CETMEHTA, BHICOTA
CErMEHTA; IIapOBOM CJIOM, OCHOBAHME IIAPOBOrO CJIOS, BBICOTA LIAPOBOIO CJIOS;
IapOBOU CEKTOP.

Boruncnate  00bEMBI M IJIOIIAAM  TOBEPXHOCTEM  Tel  BpalleHus,
r€OMETPUYECKUX TeJl C TPpUMEHEHUEM (HOopMyI.

OnepupoBaTh MOHSATUSMU: MHOTOTPAaHHUK, BIHCAHHBIK B cdepy U
ONHUCAaHHBIM OKOJO cdepbl; cdepa, BOMCAHHAE B MHOTOIPAHHUK WJIH TEJO
BpaLICHUS.

BBIYUCHISATE COOTHOIIEHHSI MEXAY IUIOIAASMU MOBEPXHOCTEH W 00BbEMaMHU
MOJIOOHBIX TEJI.



N300paxaTts u3yyaemble (UIypbl OT PyKH U C IPUMEHEHHEM IPOCTHIX
YepTEKHBIX UHCTPYMEHTOB.

BbINONHATE (BBIHOCHBIE) MJIOCKUE YEPTEKHU U3 PUCYHKOB MPOCTHIX 0OBEMHBIX
¢buryp: Bux cBepxy, cOOKy, CHU3Y; CTPOUTH CEUCHUS TEJ BPAICHHUS.

W3BnekaTp, HWHTEPHOPETUPOBATH M MpeoOpa3oBbIBaTh HHGOPMALUIO O
IPOCTPAHCTBEHHBIX T€OMETPUUECKUX (PUrypax, NPEACTaBICHHYIO Ha YepTekax U
pUCYHKaX.

OnepupoBaTh MOHATUEM BEKTOP B TPOCTPAHCTBE.

BBIMONHATE IEHUCTBUS CJHOKEHUS BEKTOPOB, BBIYMTAHUA BEKTOPOB W
YMHOKEHHSI BEKTOPA Ha YUCIO0, OOBACHITH, KAKUMH CBOMCTBAMHU OHH O0JIaJIat0T.

[IprMeHATH TPaBUIIO NIapaJUIEIICIIUAIIEAA.

OnepupoBaTh NOHATHIAMU: JEKAPTOBBI KOOPIAUHATHI B IPOCTPAHCTBE, BEKTOP,
MOJyJIb BEKTOpa, PAaBEHCTBO BEKTOPOB, KOOPAMHATHI BEKTOPa, YIOJ MEXAY
BEKTOPAaMH, CKaJISIPHOE MPOU3BEACHUE BEKTOPOB, KOJUIMHEAPHBIE U KOMIJIAHAPHBIE
BEKTOPBI.

HaxoauTe cyMMy BEKTOpPOB M IIPOU3BEACHUE BEKTOPA HA YHUCIIO, YIOJI MEXKIY
BEKTOpaMH, CKaJIIpHOE IPOMU3BEACHUE, pPaCKIaAbIBaTh BEKTOpP II0 JBYM
HEKOJUIMHEApHBIM BEKTOPaM.

3agaBaTh INIOCKOCTh YPABHEHUEM B JIEKAPTOBOM CUCTEME KOOPINHAT.

[TpumensaTs reomerpuueckue (HaKTbl Ui PEUICHHUs] CTEPEOMETPUUECKUX
3a7a4, MPEANOJIararoluX HECKOIbKO 1IaroB PELICHUs], €CJIM YCIOBUS IIPUMEHECHUS
3aJlaHbl B IBHOM (hopMme.

Pemate mpocremme reoMeTpuyecKUe 3aJadyd Ha NPUMEHEHUE BEKTOPHO-
KOOPAMHATHOI'O METO/A.

Pemwlarp 3amauM Ha J10Ka3aTelbCTBO MATEMAaTHYECKUX OTHOLICHUM W
HaXO0XkJI€HWE F€OMETPUUECKUX BEJIMUYMH M0 00pa3laM WiIH alropuT™MaMm, NPpUMEHsS
V3BECTHBIC METO/IbI IIPU PELICHUU CTAHAAPTHBIX MaTEMAaTUUECKUX 3a/1a4.

[IpumeHaTs nOpocTedliie IPOTPAMMHBIE  CPEACTBA U DJIEKTPOHHO-
KOMMYHHKAIIMOHHBIE CUCTEMBI IIPU PELICHUN CTEPEOMETPUUYECKUX 3a/1ay.

[IpuBOINUTH NpUMEpPHl MATEMAaTHYECKHUX 3aKOHOMEPHOCTEW B IPUPOAE H
JKA3HU, paCIIO3HABATH IIPOSIBJIICHUE 3aKOHOB I'€OMETPUU B UCKYCCTBE.

[IpuMeHATh TOJyYEHHBIE 3HAHUS Ha IPAKTHUKE: aHAJIW3UPOBATH DPEaJIbHbBIC
CUTyallUd W IIPUMEHATh HW3YYCHHBIE IOHATUSA B IPOLIECCE IIOMCKA PELICHUs
MaTeMaTHYeCKd C(HOPMYIUPOBAHHONW MPOOJEMBbl, MOJEIUPOBATh peajbHbIC
CUTyallUl Ha sA3bIKE TIEOMETPUM, WCCIEAOBAThb IIOCTPOCHHBIE MOJEIU C
UCIIOJIb30BAaHUEM T€OMETPUUYECKUX MTOHATUI U TEOpeM, anmapaTa anreOpsl; pelaTh
[IPAKTUYECKUE 3a7a4U, CBA3AHHBIE C HAXOXKICHUEM I'€OMETPUUECKUX BEJIIMUHH.



TEMATHYECKOE IINTAHUPOBAHUE

10 KUIIACC
KoanuectBo yacon DJIeKTPOHHbIE
Ne HaumeHoBaHue pa3iesioB M TeM (uudposbie)
Kontpoabusbie IlpakTuueckue
n/n NPOrpamMmbl Bcero o0pa3oBaTte/ibHbIE
padoThI padoThI
pecypchl
b K
1 BBenenue B crepeoMeTpuro 10 uommorexa [10
https://m.edsoo.ru/1¢209e37
) [IpsiMble ¥ MIIOCKOCTU B IPOCTPAHCTBE. 12 1 bubmmoreka [JOK
[TapanneabHOCTh NPSIMBIX U TIOCKOCTEN https://m.edsoo.ru/1c209e37
3 [lepneHuKyISIPHOCTD MPSAMBIX U 12 bubnuoreka [IOK
IJIOCKOCTEM https://m.edsoo.ru/1c209e37
bubnuoreka [{OK
4 v 10 1
[JIBI MEXAY MPSMBIMHU U TUIOCKOCTSIMHU hitps://m.edsoo.ru/1c209¢37
5 MHororpanHuk# 11 1 bubmorexa HHOK
https://m.edsoo.ru/1c209e37
N bubnuoreka [IOK
6 06 9 1
DEMET MHOTOTPARIHIOD https://m.edsoo.ru/1c209e37
7 [ToBTOpEHME: ceyeHusl, paCCTOSAHUS U YIJIbI 4 1 bubmorexa HOK
P ' P r https://m.edsoo.ru/1¢209e37
OBUIEE KOJIMYECTBO YACOB I10 ITPOT'PAMME 68 5 0




11 KJIACC

KoauuecTBO 4acoB DJIeKTPOHHbIE
HaunmMeHoBaHHe pa3iesioB H TeM nudpoBbie
Ne n/m P Kourposbubie IIpakTHyeckue (uubp )
NPOrpamMmbl Bceero o0pa3oBaTe/ibHbIE
padoThI padoThI
pecypcbl
bubmuoreka [JOK
1 T 12
©J1a Bpattens https://m.edsoo.ru/1¢c209e37
2 OOBEMBI TET 5 1 bubmorexa LHOK
https://m.edsoo.ru/1¢209e37
bubmuorexa [JOK
3 B 10 1
€KTOPbI U KOOPJAMHATHI B MPOCTPAHCTBE hitps://m.edsoo.ru/1c209¢37
4 [ToBTOpeHME, 0000IIECHNE, 7 1 bu6mmoreka [IOK
cucTeMaTu3alis 3HaHU! https://m.edsoo.ru/1¢209e37
OBIIEE KOJIMYECTBO YACOB I10 ITPOT'PAMME 34 3 0







IHOYPOYHOE IIVTAHUPOBAHUME

10 KUIIACC
KoanuectBo yacon DJIeKTPOHHbIE
Ne Hara uugposbie
Tema ypoka Konrpoabubie  IIpakTuueckue
n/n Bcero HU3YYEeHUS o0pa3oBaTte/ibHbIE
padoThI padoThI
pecypcbl
OCHOBHBIC TIOHATHS CTEPEOMETPHU:
TOUKa, MpsiMasi, MI0CKOCTh,
npoctpanctso. [IpaBuna
1/1506 Z)KeHI/m Ha pI/IC Kax: 1 bubmmorexa [IOK
P PHEYH . 02.09.2025  https://m.edsoo.ru/aecc77cd
U300paxKeHHs MII0CKOCTEH,
NapauIeIbHBIX IPSAMBIX (OTPE3KOB),
CepeIMHBI OTPE3KA
[TonsiTHst: mepecexarouecs
IJIOCKOCTH, MEPECEKAOLINECS 1 bubmmorexa [IOK
> 1TeP - 03.09.2025 = https://m.edsoo.ru/2d8a9¢99
npsiMasi ¥ MI0CKOCTh
[TonaTus: nepecekaromuecs
IJIOCKOCTH, MEPECEKAKOLINECS 1 bubmmorexa [TOK
> P B 09.09.2025  https:/m.edsoo.ru/db685e73
npsiMasi ¥ MI0CKOCTh
3HAKOMCTBO C MHOTOI'paHHUKAMH,
n300pakeHre MHOTOI'PaHHUKOB Ha | bubnmnoreka [HOK
PUCYHKaX, Ha TPOEKIIMOHHBIX 10.09.2025  https://m.edsoo.ru/a63959%d
gepTeKax
HauanpHabie cBeneHus o Kkyoe u
MUPAMHJIE, UX PA3BEPTKH U MOJICITH 1 bubmmorexa [TOK
PAMIIE, TX paseep ACHH 16.09.2025  https://m.edsoo.ru/b30dff38

CeueHus MHOTI'OIrpaHHUKOB

HauanpHabie cBeneHus o kyoe u

bubnunotexa LIOK
https://m.edsoo.ru/3d8ffd32




nUpaMuze, UX pasBEPTKH U MOJICIIH.
CeueHust MHOTOIPaHHUKOB
[TonsiTHe 006 AKCHOMAaTHYECKOM
HOCTPOEHHUH CTEPEOMETPHUH:

17.09.2025

bubnunoreka LIOK

! AKCUOMBI CTEPEOMETPUU U CIEACTBUSA 23.09.2025  https://m.edsoo.ru/OccScéfe
U3 HUX
[TonsiTHE 00 AKCHOMATHYECKOM

g MIOCTPOEHUHU CTEPEOMETPUH: bubmmoreka [JOK
AKCUOMBI CTEPEOMETPUU U CIEACTBUSA 24.09.2025 | https://m.edsoo.ru/239c8cb4
U3 HUX
[TonsiTHE 00 AKCHOMATHYECKOM

9 MOCTPOEHUU CTEPEOMETPHUU: bubmmoreka [JOK
AKCUOMBI CTEPEOMETPUU U CIEACTBUSA 30.09.2025  https://m.edsoo.ru/65c¢6b106
U3 HUX
[TonsiTHE 00 AKCHOMATHYECKOM

10 MMOCTPOEHUH CTEPEOMETPHHU: bubmuorexa [IOK
AKCUOMBI CTEPEOMETPHUU U CIEICTBUS 01.10.2025 | https://m.edsoo.ru/258fc245
U3 HUX
B3anMHOE pacniosiokeHUe NpsIMbIX B

1 IIPOCTPAHCTBE: MepeceKaromumecs, bubnmnoreka [HOK
MapasuiesbHbIE U CKPEIIUBAOIINECS 07.10.2025  https://m.edsoo.ru/1a2520f6
npsIMbIe
[TapamienbHOCTE NPSAMBIX U
IUIOCKOCTEH B MPOCTPaHCTBE:

12 napajuiesIibHbIE IPSMBIC B bubmmorexa [TOK

. 08.10.2025  https://m.edsoo.ru/93ad36b3

IIPOCTPAHCTBE; MapaIeIbHOCTh TPEX
MPSIMBIX

13 [TapanmienbHOCTb MPSAMBIX U bubmuoteka [IOK
IJIOCKOCTEN B TPOCTPAHCTBE: 14.10.2025  https://m.edsoo.ru/ee1d19b9




[TapannenbHOCTh NPSIMON U
IJIOCKOCTH

Vs ¢ COHAITpaBJICHHBIMU

bubnunorexa LIOK

14
CTOpOHAMHU 15.10.2025  https://m.edsoo.ru/9f4071b9
15 VYron Mexay npsiMbIMU B bubnmnoreka HOK
MIPOCTPAHCTBE 21.10.2025  https://m.edsoo.ru/fe733862
16 VYron Mexay npsMbIMHU B bubnmnoreka HOK
MPOCTPAHCTBE 22.10.2025  https://m.edsoo.ru/2935a9a0
17 [TapayebHOCTh TUIOCKOCTEH: bubmmoreka [JOK
napasuiesibHbIe TIJI0OCKOCTH 05.11.2025 | https://m.edsoo.ru/2e18f255
13 CBoiicTBa mapayyIeIbHBIX bubnnorexa [JOK
IJIOCKOCTEM 11.11.2025  https://m.edsoo.ru/e504d656
[Tpocreiimue mpoCcTpaHCTBEHHBIE
19 (GUTypBI Ha TNTOCKOCTHU: TETPAdT Bubmiorexa OK
P $ TETPD, 12.11.2025 | https://m.edsoo.ru/4a28dc02
KyO, apajuiesIenumne I
bu6mmoreka IIOK
20 IT i
OCTPOCHHE CEeiuH 18.11.2025 | https://m.edsoo.ru/1d434d0f
. bubmuoreka [JOK
21 IT
OCTpOSHHC Ceemi 19.11.2025  https://m.edsoo.ru/ec26fe5d
KonTponbHast pabota mo Teme
2 "IIpsiMble U TJIOCKOCTH B bubmuoreka [IOK
npocTtpaHcTie. [lapaisensHOCTh 26.11.2025  https://m.edsoo.ru/9a0a9%e56
MPSAMBIX U IIJIOCKOCTEN"
[lepnieHAUKYIAPHOCTD NMPAMOUN U
23 HJ‘I(F))CKO(f’l[I/I'}II'[e pneH UK IJ)I;I HbIE bubmorexa HOK
- MEPTEHAMIYIAD 02.12.2025  https://m.edsoo.ru/b19f6aSd
MIPSIMBIE B TIPOCTPAHCTBE
24 [IpsimMble napaienbHbIe U bubmuoreka [IOK
MEPIECHINKYIISIPHBIE K NIOCKOCTH 03.12.2025 | https://m.edsoo.ru/0ac11c95




25 [Ipsambie mapaiienbHbie U bubnmnoreka HOK
MEPIECHINKYIISIPHBIE K INIOCKOCTH 09.12.2025 | https://m.edsoo.ru/ba545966
26 [Ipu3Hak nepneHuKyIspHOCTH bubmmoreka [JOK
NPSMON U TNIOCKOCTH 10.12.2025  https://m.edsoo.ru/f85bfc46
7 [Ipu3Hak nepnesauKyJIsspHOCTH bubnuoreka [JOK
MPSMOU U INIOCKOCTH 16.12.2025  https://m.edsoo.ru/79165d15
73 Teopema o npsimMoi bubnmnoreka HOK
MEPIECHINKYJISIPHOMN TIIOCKOCTH 17.12.2025  https://m.edsoo.ru/635c¢5087
29 Teopema o npsimoit bubmmoreka [JOK
NEePHEHANKYJISIPHON IIIIOCKOCTH 23.12.2025 | https://m.edsoo.ru/bd3745f8
30 Teopema o npsmoit bubnuorexa [IOK
MEPIECHINKYJISIPHOMN TIOCKOCTH 24.12.2025  https://m.edsoo.ru/7d18834b
[leprieHAUKYNISAp U HAKIOHHBIE:
31 a(f::TOﬂHI/IeyOT IT)quI/I J10 TTIOCKOCTH bubmorexa HOK
P o ’ 13.01.2026  https://m.edsoo.ru/33c477d3
paccTosiHue OT MPSAMOM JI0 IIIOCKOCTH
[lepnenauKynsip U HaKJIOHHBIE!
32 aCPCTO;IHI/IGYOT IT)OHKI/I 0 TUIOCKOCTH bubmorexa HHOK
P El ' 14.01.2026  https://m.edsoo.ru/66fefadd
PacCTOsIHUE OT MPSMOM J0 MIOCKOCTH
[TeprienauKymsip U HAKJIOHHBIE!
33 afCTOﬂil/Ie};T IT)OHKI/I 0 IUIOCKOCTH bubmorexa HOK
P \I,l ' 20.01.2026 = https://m.edsoo.ru/aSb7b8e3
PacCTOsIHUE OT MPSMOM J0 MIOCKOCTH
[TeprienauKymsIp U HAKJIOHHBIE!
34 a(iTOﬂiHeyoT I’EO‘IKI/I 0 TUTOCKOCTH bubmorexa HOK
P ? ’ 21.01.2026  https://m.edsoo.ru/dbee22bc
PacCTOSTHUE OT MPSIMOM 70 TIIIOCKOCTH
35 VYribl B IPOCTPAHCTBE: YIOJl MEXKAY bubnmnoreka [JOK
MPSAMOM M INIOCKOCTBIO 27.01.2026  https://m.edsoo.ru/6b61b2b4
36 JIByrpaHHBIN yroJl, TMHEHHBIN Yroj bubmuoreka [IOK
JBYTPAHHOI'O yIjla 28.01.2026  https://m.edsoo.ru/5fa0b3ce




JByrpaHHbI{ yroJ, JUHEHHBIA Yol

bub6nmoreka [IOK

37
JIBYTPAHHOIO yTJia 03.02.2026 = https://m.edsoo.ru/c7c777ed
IlepneHIUKYISIPHOCTD MJIOCKOCTEN:
38 I IEBHaKH neyneg HKYJISIPHOCTH JIB bubmorexa [OK
P \,p AKYID ABY% 04.02.2026  https://m.edsoo.ru/ec3e2da3
IUIOCKOCTEN
IlepnenIUKYISIPHOCTD MIIOCKOCTEN
39 I 153Ha1< Heyneg HKYJISIPHOCTH JB bubmorexa LOK
P \,p AP ABYX 10.02.2026 | https://m.edsoo.ru/ed9e2a8e
IUIOCKOCTEN
Ilepnen MUK YIIPHOCTD IIIOCKOCTEN
40 I 153Ha1? Heyneg HUKYJISIPHOCTH B bubmmorexa [OK
p Up FHIY D ABYX 11.02.2026 | https://m.edsoo.ru/ba75dc57
IUIOCKOCTEN
41 Teopema o TpéX nmepHeHANKYIIPax Bubmiorexa OK
p p PHCHAMRYIP 17.02.2026 = https://m.edsoo.ru/e4972cdc
42 Teopema o TpéX MepHEHAUKYIAPaxX buGnuorexa [IOK
p p PHCHAMRYIP 18.02.2026 | https://m.edsoo.ru/52188a7d
43 Teopema o TpEX MeprneHANKYIIpax bubmmorexa [OK
P PEX TICPHICHAMKYILP 24.02.2026  hitps://m.edsoo.ru/9f246736
KonTponbnas pabota mo Temam
44 "IlepnieHIUKYJISPHOCTD MPSIMBIX U bubmuoreka [IOK
miockocTei" u "YTiael MeX Ty 25.02.2026 = https://m.edsoo.ru/5b971ef3
MPSIMBIMU U TUTOCKOCTSIMH"
[ToHsiTHE MHOTOTPAaHHUKA, OCHOBHBIE
9JIEeMEHThl MHOTOTpaHHUKA,
45 BBITYKJIBIE U HEBBLITYKJIILIE Bubmiorexa OK
a yK,, 03.03.2026  https://m.edsoo.ru/2d24e873
MHOTOTPaHHHKH; pa3BEPTKA
MHOTOTPaHHHKA
46 [Ipu3ma: n-yrosbHas npu3Ma; rpaHu bubmuoteka [IOK
Y OCHOBAHUS IIPU3MBIL; IIpsiMast U 04.03.2026  https://m.edsoo.ru/b4ad63ad




HaKJIOHHAs IPU3MBbI; OOKOBas U
IIOJIHAS IIOBEPXHOCTH IIPU3MBI

[Tapannenenunen, NpAMOYTroJIbHBII

bubnunorexa LIOK

47 napa’suliesienuIie]l U ero CBOMCTBa 10.03.2026 | https://m.edsoo.ru/8a7be683
[Mupamua: n-yrojgpHasi nupaMmuaa,
aQHU U OCHOBAHHE MUPAMU/IBI;
48 (FSI;KOBa;I Y TI0JHAast HOBSpXH:CTL bubmmorexa LIOK
. 11.03.2026  https://m.edsoo.ru/fblcdOas
MUPAMU/JIbI; IPAaBUJIbHAS U yCeUEHHAs
nupamua
[IpaBuTbHBIE MHOTOTPAHHUKH:
MOHSTHE TTPABUIILHOTO

49 MHOTOTPaHHMKA; IPaBUJIbHAS IpU3Ma Bu6mmoteka [JOK
Y NpaBWIbHAs MUPAMUIA; 17.03.2026  https://m.edso0o.ru/074c8865
MpaBWJIbHAS TPEYTOJIbHAS MTUpAMUAA
Y TIPAaBUJIBHBIN TETPadIp; KyO
IIpencraBnenue o mpaBUIIbHBIX

50 MHOTOTpaHHHUKaX: OKTa’dp, brbmmorexa [IOK

18.03.2026  https://m.edsoo.ru/a0fdd5bf
JOJIEKAdP U UKOCAIP.
CumMeTpHs B IPOCTPAHCTBE:
CUMMETpPHSI OTHOCUTEIIBHO TOUKH,

51 IPSIMOM, TNIOCKOCTH. DJIEMEHTBI bubnnorexa [JOK
CHMMETPHUU B IUPAMUIAX, 24.03.2026 = https://m.edsoo.ru/b9e777d9
napasuieNienumne1ax, npaBuIbHbBIX
MHOTOTpaHHHKAX
Brruncnenue 3neMeHTOB

52 MHOTOTPaHHHUKOB: p&Opa, THaroHai, Bubmmorexa [IOK

25.03.2026 = https://m.edsoo.ru/6cdbecef
YTIIBI

53 [Tnomaas 60KOBOM MOBEPXHOCTH U bu6nunorexa LIOK

ITOJIHOM ITOBEPXHOCTH IPSIMOU 07.04.2026  https://m.edsoo.ru/37d84157




IMPU3MBbI, IIOIIA/Ib OCHOBaHHﬁ,

TeopemMa 0 OOKOBO MOBEPXHOCTH

IIPSAMOM TIPU3MBI

[Tnomaas 6OKOBOM MOBEPXHOCTH U

IMOBEPXHOCTHU HpaBHHBHOfI

54 MUPaMUIbI, TEOPEMA O TLIOIIAAN Bubmiorexa IIOK
. .. 08.04.2026 | https://m.edsoo.ru/5603e30b
OOKOBOI IIOBEPXHOCTH YCEUEHHON
U PAMHU/TBI
55 KonTponbhas pabota no Teme bubmmoreka [JOK
"MHororpanHuku" 14.04.2026  https://m.edsoo.ru/a95t5c04
N bubnuorexa [{OK
56 II 0 00
OFITHE OB ODBEME 15.04.2026  https://m.edsoo.ru/7ad0020b
. bubnuoreka [IOK
57 06
DEM THpaMHIB! 21.04.2026  https://m.edsoo.ru/235171b3
58 O0BEM TUpamMu bl Bubmuorexa LIOK
22.04.2026 | https://m.edsoo.ru/f47dfefd
. bubmuorexa [JOK
59 06
DEM THpaMHIB! 28.04.2026  https://m.edsoo.ru/79¢10312
N bubnuoreka [{OK
60 06
DEM THpaMHIB! 29.04.2026 | https://m.edsoo.ru/2faadc3f
61 O0BEM TPU3MBI bubnmorexa HOK
05.05.2026  https://m.edsoo.ru/79853608
62 O0BEM TIPU3MBI bubmmorexa TOK
06.05.2026 | https://m.edsoo.ru/1e053890
63 O0BEM TIPU3MBI bubnnorexa [IOK
12.05.2026 | https://m.edsoo.ru/482d3f51
64 KonTtponbHas pabora o Teme bubmuoreka [IOK
"O0BEMBI MHOTOTPAHHUKOB" 13.05.2026  https://m.edsoo.ru/28a6573c




65

66

67

68

Htorosast koHTpoJIbHAs paboTa

[ToBTOpeHME, 0600IIEHNE
cHCTeMaTU3aIys 3HAHH.
[TocTpoeHue ceueHuii B
MHOTOI'PAaHHHKE

[ToBTopenue, 0600IEeHNE
CHCTEMATHU3alUs 3HAHUH.
BeruuciieHne paccTOsTHUIA: MEXKIY
JBYMSI TOYKAMHU, OT TOUKH JI0
HPSIMOiA, OT TOYKH JI0 TIOCKOCTH,
MEXKIY CKPEIIUBAIOIIUMHUCS
MMPpAMBIMHA

[ToBTOpEeHME, 0000IIEHNE
cHUCTEMaTH3alMsl 3HAHW.
Boruncnenue yrioB: Mexay
CKPEIIUBAIOIIUMUCS TIPSIMBIMH,
MEXIY MPSMOM U IUIOCKOCTBIO,
JIBYTPAHHBIX YTJIOB, YTJIOB MEXKITY
IJIOCKOCTSIMU

19.05.2026

20.05.2026

26.05.2026

26.05.2026

bub6nmoreka [IOK
https://m.edsoo.ru/b9146bc0

bubnunoreka LIOK
https://m.edsoo.ru/098bedad

bubnuoreka [{OK
https://m.edsoo.ru/f7792ba9

bu6nunorexa LIOK
https://m.edso00.ru/56765e8b

OBIIEE KOJIMYECTBO YACOB I10
[NPOTPAMME

68




11 KJIACC

KonuyecTBo yacos DJIeKTPOHHbIE
Ne Hara uugposbie
Tema ypoka Kontposbubie IIpakTuueckue
n/n Bcero U3yYEeHUS o0pa3oBaTe/ibHbIE
padoThI padoThI
pecypcsbl
Cdepa u map: ueHTp, pajanyc,
1 JMaMeTp; TUIOLIAAb TOBEPXHOCTH 1 bubmmorexa [IOK
’ 03.09.2025  https://m.edsoo.ru/0341bc2b
chepnl
BsanmHuoe pacrionoxxenue chepsl u
bubnuoreka [{OK
2 IUIOCKOCTH; KacaTebHasl IUIOCKOCTh 1
10.09.2025  https://m.edsoo.ru/bed12a43
K chepe; mromaas chepol

3 N3o0pakenue cdepsl, mapa Ha | bubanorexa [JOK
miockoct. CeyeHus mapa 17.09.2025  https://m.edsoo.ru/bc15f72
[{unuHapuyeckas MOBEPXHOCTb,

4 o0pa3yromue UIHHIPHYECKON | bubmuorexa [JOK
MIOBEPXHOCTHU, OCh LIWIIMHIPUYECKON 24.09.2025  https://m.edsoo.ru/6054b8c1
MOBEPXHOCTHU
Hunuaap: ocHoBaHUS U GOKOBast

5 MOBEPXHOCTh, 00pa3yroIas 1 och; | bubnmnoreka [HOK
I0MIa/1b OOKOBOM U MOJHOMN 01.10.2025 | https://m.edsoo.ru/188f6216
MOBEPXHOCTHU
N306paxkenne nunuHapa Ha
iockocT. Pa3BépTka nununapa.

6 CeueHUs MUIUH] pa (HJIOCKOCTII:IO 1 bubmmorexa TIOK

. P ’ 08.10.2025 = https://m.edsoo.ru/016e25¢eb
napayuIeTbHON UITN
NEPIEeHIUKYISIPHOM OCH IIIIUHAPA)
b K
7 Konnueckas noBepxXHOCTD, 1 nommotexa LO

https://m.edsoo.ru/c94ba09b




00pa3yromne KOHMIEeCKOM 15.10.2025
MOBEPXHOCTH, OCh U BEpIINHA
KOHUYECKOW IMOBEPXHOCTH
Konyc: ocHOBaHue U BepiInHa,
8 o0pa3yrolas 1 ocb; II0AAb bubmmorexa [JOK
N . 22.10.2025  https://m.edsoo.ru/897dd3b2
OOKOBOH U MOJTHON OBEPXHOCTH
Yceu€HHBII KOHYC: 00pa3 ue u
9 BBICOTA; OCHOBaIZHﬂ u goxz};); bubmmorexa LIOK
’ 05.11.2025 |  https://m.edsoo.ru/1468bab3
MOBEPXHOCTh
N306paxkenune konyca Ha
I0CKOCTH. Pa3BépTka KoHyca.

10 CeueHnust koHyca (TUIOCKOCTHIO, bubmmoreka [JOK
napasulieibHOM OCHOBAHMIO, U 12.11.2025  https://m.edsoo.ru/Obde1be8
IUIOCKOCTBIO, MPOXOASIIEH uepe3
BEPILUHY)

1 KomOunarus Ten BpamieHus u bubmuorexa [IOK
MHOTOTPAaHHUKOB 19.11.2025  https://m.edsoo.ru/3cef10e5
MHoOrorpaHHuK, OIMCaHHBIN OKOJIO

12 cthepsl; chepa, BIUcaHHas B bubnmnorexa [JOK
MHOTOTPAHHUK WJIA B TEJIO 26.11.2025  https://m.edsoo.ru/0b136158
BpaleHus

13 [Tonsitne 06 00bEMe. OCHOBHBIE bubnuorexa [{OK
CBOMCTBa 00BEMOB TeI 03.12.2025 = https://m.edsoo.ru/26a03fb7

" bubnuotexa [JOK
1 OOBEM HTHIAPa, KOHyCa 10.12.2025  https://m.edsoo.ru/5513d87b
N bubmuorexa [JOK
= OOBEM 1apa i IOIALE Chepl 17.12.2025  https://m.edsoo.ru/d189bde2
16 [TomoGHbBIE Tena B IPOCTPAHCTBE. bubnmnorexa [JOK




COOTHOIIICHUS MEXTy TUIOINAIMHU 24.12.2025  https://m.edsoo.ru/810cfleb
MOBEPXHOCTEH, 00bEMaMuU
MMOXOOHBIX TEI
17 KonTponbnas pabota no remam bubnmoreka [JOK
"Tena Bpamenus" u "O6bembl Ten" 14.01.2026 | https://m.edsoo.ru/4a33a8ab
13 BexkTop Ha niockoctu u B Bu6mumoteka [JOK
MIPOCTPAHCTBE 21.01.2026 | https://m.edsoo.ru/Scaefc1b
19 CioKeHHe 1 BEIYUTAaHUE BEKTOPOB bubnmorexa [IOK
P 28.01.2026 @ https://m.edsoo.ru/23f4f089
20 YMHOXKEHHE BEKTOpa Ha YMCIIO buGnuorexa [IOK
P 04.02.2026 = https://m.edsoo.ru/dee379¢eb
Pa3znosxenne BekTopa 1o TpéM
21 HEKOMIUTAHAPHBIM BEKTOPaM buGnuorexa LIOK
' 11.02.2026 = https://m.edsoo.ru/a28fd74e
[TpaBuio mapasienenurena
Pemenne 3amad, CBSI3aHHBIX C
22 MIpUMEHEHHUEM TIPaBUII ISUCTBHH C bubnmorexa [IOK
p P 18.02.2026  https://m.edsoo.ru/5a827900
BEKTOPaMH
KoopamHaTHO-BEKTOPHBIN METO
23 MpHU PEIICHUN TSOMETPUUECKUX bubnmorexa [IOK
pup P 25.02.2026 @ https://m.edsoo.ru/d3alfe30
3aJa4
[TpsimoyronbHas cuctema
24 KOOpAMHAT B IIPOCTPAHCTBE. bubmuoreka [IOK
Koopaunarsl Bektopa. [Ipocreiimme 04.03.2026 = https://m.edso0o.ru/48db7058
3a/1auyu B KOOPJAMHATAX
YTroa Mexy BEKTOpamH.
25 CkasipHO€ IpOU3BEJICHNUE bubmmorexa TOK
P P 11.03.2026  https://m.edsoo.ru/725¢effc4
BEKTOPOB
26 Boruncnenue yrioB Mexy bu6muoreka [JOK




HPSIMBIMHU U TUIOCKOCTSIMH 18.03.2026  https://m.edsoo.ru/8efbe78e
KonTtponpHas pabora o teme

27 "BekTopbl U KOOpAUHATHI B bubmmorexa [IOK

" 25.03.2026  https://m.edsoo.ru/77¢22fc5

MIPOCTPAHCTBE
[ToBTOpeHnue, 0600IICHNE 1

73 CHUCTeMaTH3aI1s 3HaHHMH. bubnuorexa [{OK
OcHoBHbIE QUTYPBI, PAKTHI, 08.04.2026  https://m.edsoo.ru/1780baSd
TEOpEMBbI Kypca TUIAHUMETPUH

bubmuoreka [IOK

29 Hrorosast kouTposbHas padota 15.04.2026  https://m.edsoo.ru/ec24dfc2
IToBTOpEHME, 0000IICHUE U

30 CHCTEMAaTU3alMsl 3HaHUH. bubmuoreka [IOK
OcHoBHbBIE QUTYPBI, PAKTHI, 22.04.2026  https://m.edsoo.ru/078cd184
TEOpPEMBI Kypca IITaHUMETPUN
IToBTOpEHME, 0000IICHUE U

31 cHUcTeMaTH3allus 3HaHUH. 3a1aun bubnuorexa [{OK
IJIAHUMETPUU U METOJIBI UX 29.04.2026 = https://m.edsoo.ru/7491efe
pelIeHus
[ToBTOpenue, 06001IeHUE U

3 cucTeMaTtu3anus 3HaHui. 3agaun bubmuoreka [JOK
IJIAHUMETPUU U METOJIBI UX 06.05.2026  https://m.edsoo.ru/4dffda97
peleHus
[ToBTOpenue, o6obIIeHNE 1

33 cHUCTeMaTU3als 3HaHWM. bubnuotexa [JOK
OcHoBHbIE GUTYPBI, PaKTHI, 13.05.2026 = https://m.edsoo.ru/74b2ad91
TEOpPEMBI Kypca CTepeOMEeTPHH

34 [ToBTOpenwme, 0600IIEHNE 1 but6mmoreka [IOK
CHCTEMaTH3alMs 3HAHUH 20.05.2026 = https://m.edsoo.ru/f465d10e




OBIIEE KOJIMYECTBO YACOB I10
[NPOT'PAMME

34







IPOBEPSIEMBIE TPEEOBAHUS K PE3YJBTATAM OCBOEHUS
OCHOBHOM OBPA30OBATEJBHOM TIPOI'PAMMBI

10 KJTACC
Kon .
IIpoBepsiemble npeAMeTHBIE Pe3yJabTAThl 0CBOCHHUSI OCHOBHOI
NpoBepsieMoOro .
o0pa3oBaTe/IbHON NPOIrPaMMBbI CpeHero o01ero 00pasoBaHus
pe3yJbTara
7 I'eomeTpus
7.1 OnepupoBarh NOHATUAMU: TOYKA, NIPsAMasi, INIOCKOCTb
75 IIpuMeHITh aKCMOMBI CTEPEOMETPHUM U CIEACTBUS U3 HUX IIPU PELICHUH
' reOMEeTPUUYECKUX 3a7a4
73 OnepupoBaTh MOHATHSAMH: NapalIeIbHOCTh U MEPHEHAUKYISIPHOCTh
' IPSIMBIX U IIJIOCKOCTEN
4 KnaccuuupoBaTh B3auMHOE pacroioXeHUE MPSIMBIX M IUIOCKOCTEH B
' MIPOCTPAHCTBE
OnepupoBaTh NOHATUAMU: ABYTPAHHBIN Yrojl, TPaHU JBYTPAHHOIO YIJIA,
7.5 pedpo ABYIpaHHOTO yIiia, JUHEHHBIA Yo IBYTPAHHOTO yIJia, FpaaycHas
Mepa JBYTPaHHOIO yria
76 OnepupoBaTh MOHATUSMHU: MHOTOTPAaHHHK, BBIMYKJIBIA M HEBBITYKJIBII
' MHOTOTPaHHUK, 3JIEMEHTHl MHOTOTPaHHHKA, TPaBUIIbHBIA MHOTOTPAHHUK
~7 PacriozHaBaTh OCHOBHBIE BHUJbl MHOTOTPAaHHHUKOB (MHpamMuia, NMpU3Ma,
' IPSIMOYTOJIBHBIN Mapasuienenunes, Kyo)
KnaccudunupoBaTb ~ MHOTOTpaHHHMKHM, BbIOMpas  OCHOBaHUS Ui
- Kiaccupukauud  (BBIMYKJIBIE W HEBBINYKJIble  MHOTOTPAHHUKH,
' IIpaBWIbHBIE MHOTOTPAHHHUKH, TIPSMBIE M  HAKJIOHHBIE IIPU3MBIL,
TapajuIeTICTUTIC b )
- OnepupoBatb MOHSATUSAMU: ceKymas IIJIOCKOCT, ceueHue
' MHOTOT'PaHHUKOB
210 OOBACHATh  NPUHLMIIBI  TOCTPOECHUS  CEYEHUH  MHOIOIPAaHHHKOB,
' HCIIOJIb3YSl METOJ] CJIEA0B
_ Ctpouth ce4eHHsT MHOTOIDAaHHUKOB METOJIOM CJIEAOB, BBIIOJIHATh

(BBIHOCHBIE) TIJIOCKHE YEPTEKHU U3 PUCYHKOB MPOCTHIX 00BEMHBIX (UTYP:




BUJ] CBEPXY, COOKY, CHU3Y

Pemrats 3aa4i Ha HAXOKIACHUC I'COMCTPHUYCCKUX BCIWYUH 110 06pa3uaM
WM aJiropuTMaMm, IMMPUMCHASA HU3BECTHBLIC AHAJIUTHUYCCKHUE METOAbI IIPpH
peliCHUKM CTAaHAAPTHBIX MATCMATUYCCKHUX 3aJa4 Ha BbBIYHCIICHHUC
paCCTOHHI/Iﬁ MCXKAY ABYMA TOYKAMH, OT TOYKH OO HpHMOﬁ, OT TOYKH OO0

IIIOCKOCTH, MCKAY CKPCIIUBAOIIIUMHUCS IMPAMBIMHA

Pemrats 3aa4i Ha HAXOXKIACHUC TCOMCTPHUYCCKUX BCIUYUH I10 06pa3uaM
WM aJiropurMam, IMMPUMCHASA HU3BECTHBIC AHAJIUTHUYCCKHUE MCETOAbI IIpH
PeIICHUMU CTAHAAPTHBIX MATCMATHYCCKUX 3aJla4d Ha BBIYUCIICHUC YIJIOB
MCXKAY CKPCIIHUBAOMIMMHUCA TIPAMBIMH, MCKIAY HpHMOﬁ H IINIOCKOCTBIO,

MCKAY IJIIOCKOCTAMHU, IBYI'PAHHBIX YI'JIOB

7.14

7.15

Boruucisate 00bEMBI M IUIOIIAIM  TIOBEPXHOCTEH MHOTOTPaHHUKOB
(mpusma, nmupamuaa) ¢ npuMeHeHrueM GopMyIl, BHIYUCISATh COOTHOIICHUS
MEXKITY IIOIIAASIMU MTOBEPXHOCTEM, 00bEMamMu 0T00HBIX

MHOI'OI'paHHUKOB

OnepupoBaTh MOHATUSMH: CUMMETPHSl B NPOCTPAHCTBE, LIEHTP, OCh U

IIOCKOCTb CUMMCTPUH, HEHTP, OChb U IINIOCKOCTh CUMMCTPUN (1)I/Il“yp]51

W3BnekaTh, mpeoOpa3oBbIBaTh U HHTEPIPETUPOBATh HHPOPMALHUIO O
MIPOCTPAHCTBEHHBIX T'€OMETPUUYECKUX (UIypax, MpeACTaBICHHYIO Ha
4yepTexax U pUCyHKax

[IpumeHsaTH reoMeTpuuecKkrue (GaxKThl A PEIIEHUS] CTEPEOMETPHUECKUX
3ajad, MPeaNoJaraloluX HECKOJIbKO IIaroB PELICHMs], €CIU YCIOBHS
IIPUMEHEHMs 3aJJaHbl B ABHOH (popme

HpI/IMeHHTB HpOCTGﬁIHHG NporpaMMHbBIC CPEACTBA W JJICKTPOHHO-

KOMMYHHKAIIUOHHBIC CUCTEMBI ITPHU PCHICHUU CTCPEOMECTPUICCKUX 3a1a4

7.20

[IpuBOIUTE MpHUMEpPBI MAaTEMaTHYECKUX 3aKOHOMEPHOCTEW B IPUPOJAE H

JKU3HH, paCIIO3HABATH MPOABJICHUC 3aKOHOB I'COMECTPHUHN B UCKYCCTBC

[IpuMeHsTHh NOTy4YeHHbIE 3HAHUS Ha MIPaKTHKE: aHAIU3UPOBATh peaibHbIe
CUTyalluu M MPUMEHATh HW3YYEHHBbIE IOHATHS B IIPOLECCE IOMCKA
peneHus MaTe€MaTHYECKH chopMyIUPOBAHHOMN npo0JieMsl,
MOJIETTMPOBATh pEabHbIE CUTyallMM Ha SI3bIKE T€OMETPUH, MCCIIEN0BATh
MIOCTPOEHHBIE MOJEIU C MCIOJIb30BAaHHUEM I€OMETPUYECKUX MOHATHH U
TEopeM, armapara aiareopsl, pemaTh MpaKTUYeCKUe 3a7auu, CBI3aHHBIC C

HaXOXIACHUEM I'COMETPHUICCKUX BEINYNH




11 KIIACC

Kon IIpoBepsiemble MpeIMeTHbIE Pe3yJILTATHI 0CBOCHHS] OCHOBHOI
NPOBePsIEMOro .
00pa3oBaTe/IbHOM MPOrPaMMBbl CpelHero 001ero o0pazoBaHus
pe3yJbTara
6 I'eomeTpus
OnepupoBaTh MOHITHSIMH: IIWIHHPUYECKAsI TIOBEPXHOCTH, 00pa3yoIne
61 HWIMHIPUYECKON MOBEPXHOCTH, LHWIMHAP, KOHUYECKas IOBEPXHOCTD,
. o0Opa3ylonme  KOHHUYECKOW  TOBEpPXHOCTH, KOHYC, cdepudeckas
MOBEPXHOCTh
6.2 Pacnio3naBath Tena BpameHus (MUINHAP, KOHYC, chepa u map)
6.3 OOBSICHATDH CIIOCOOBI ITOJTyYEHUS TEJl BpallleHUs
6.4 KrnaccuduupoBaTs B3aUMHOE pacroiioKeHue cephl U MITOCKOCTH
OnepupoBaTh TOHSATHSAMHU: IIAPOBOW CErMEHT, OCHOBAHHE CETMEHTA,
6.5 BBICOTA CETMEHTa, LIApOBOIl CJIOW, OCHOBAHUE IIAPOBOTO CIIOS, BBHICOTA
IAPOBOTO CJIOS, APOBON CEKTOP
6.6 Bbraucnsate 00BbEMBI W IUIOIIATM TOBEPXHOCTEH Tel BpallCHHUS,
' TeOMETPUUYECKUX TeTl C IPUMEHEHHEeM (opMyI
OnepupoBaTh TOHATHSIMH: MHOTOTPAaHHHWK, BIIHMCAHHBIM B cdepy U
6.7 OTHMCaHHBIN 0KOJIO cdepsl, cepa, BIUCAHHAS B MHOTOTPAHHUK WX TEJI0
BpaIleHUs
63 BBIMHCIATE COOTHONIICHHS MEXIY IUIOMIQJSMH IOBEPXHOCTEH W
' 00BéMamMu MOJOOHBIX Tell
6.9 N3o00paxath uzydaemple GUTYPHI OT PYKH M C TMPUMEHEHUEM IMPOCTHIX
' YepTEKHBIX HHCTPYMEHTOB
BBIMOMHATE (BBIHOCHBIC) TUIOCKHE YEPTEKH U3 PHUCYHKOB IPOCTHIX
6.10 00BEMHBIX (UTYp: BUA CBEpPXy, COOKY, CHU3Y; CTPOUTH CEUEHHUS TeI
BpalleHUS
W3BnekaTh, MHTEPIPETUPOBATh M TPeoOpa3oBHIBaTE HH(OPMAIUIO O
6.11 MPOCTPAHCTBEHHBIX TE€OMETPUYECKUX (UTypax, MPEICTaBICHHYIO Ha
yepTexax U pUCYHKaX
[TpumeHsTh TeOMeTpUUYeCKrue (PAKThI JJIsl PEIICHUS] CTEPEOMETPUICCKIX
6.12 3a/a4, MPEIIoJararoluX HECKOJIbKO IIAroB PEUICHHS, €CJIU YCIOBHS
MPUMEHEHHUS 3a/laHbl B ABHOU (hopme
6.13 OrnepupoBaTh MOHITHEM: BEKTOP B IPOCTPAHCTBE




6.14

BremonaaTs ,Z[GI\/'ICTBI/ISI CJIOKCHUA BCKTOPOB, BBIYUTAHUSA BCKTOPOB U
YMHOKCHHA BCKTOpa Ha YHCIIO, OGT:SICHSITB, KaKMMH CBOMCTBaMH OHH

o0J1amaroT

6.15

HpI/IMeHﬂTb IIpaBUJIO MapaJuICICIIUIICaAa IIPHU CI0OKECHUHU BEKTOPOB

6.16

OHCpHpOBaTB IOHATHUAMU: ACKAPTOBBI KOOPAHWHATBEI B IIPOCTPAHCTBE,
BCKTOpP, MOAYJIb BEKTOpa, paB€HCTBO BCKTOPOB, KOOPAHWHATBEI BCKTOpPA,
yroa MCExKAy  BCKTOpaMu, CKaJIIpHOC  MNPOU3BCACHHUC  BCKTOPOB,

KOJUIMHCAPHBIC U KOMIIJIAHAPHBIC BEKTOPLL

6.17

HaxoauTh cyMMy BEKTOpOB U IPOU3BEAECHHUE BEKTOpA Ha YMCIIO, YroJl
MEXJly BEKTOpaMH, CKaJIIpHOE IIPOU3BE/ICHUE, PACKIAIbIBaTh BEKTOP 110

ABYM HCKOJUIMHCAPHBIM BCKTOPpaM

6.18

3a,HaBaTB IIJIOCKOCTh YPABHCHUEM B ,HeKapTOBOﬁ CUCTCMC KOOpAMUHAT

6.19

6.20

Pemats HpOCTGfII.HHG rCOMCTPHUUCCKUC 3aJa4ud Ha JIPHMCHCHUC

BCKTOPHO-KOOPAWMHATHOIO METO1a

Pematsn 3aJadd Ha A0Ka3aTCIbCTBO MATCMATHYCCKHUX OTHOIIICHUH |
HaXO0XIACHUC I'COMCTPUYCCKUX BCIUMYHUH I10 06pa3uaM WK aJITOPpUTMaM,
MMPpUMCHAA HU3BCCTHBIC METObI npu PEIICHUN CTaHAAPTHBIX

MaTEMaTHYCCKUX 3a1a4

6.21

[IpuMeHATh mpocTEHIIME NPOrpaAMMHBIE CpPEICTBA M DJIEKTPOHHO-

KOMMYHUKAIITMOHHBIC CUCTEMBI IIPU PCHICHUN CTCPCOMETPUUCCKHUX 3a1a1

6.22

IIpuBOAUTE MpUMEPBHl MATEMATUYECKUX 3aKOHOMEPHOCTEH B MPUPOJE U

JKHU3HHU, paCllO3HABATDH IIPOSABIICHUC 3aKOHOB I'COMETPUHN B UCKYCCTBC

6.23

IIpuMeHATh TOJIy4EHHBIE 3HAHWA Ha IMPAKTHKE: AHAJIW3UPOBATH
pealbHBIE CUTyallud W NPUMEHATb H3Y4YCHHBIE IIOHATUSA B IIpoLiecce
MOKMCKA pELIEeHUs MaTeMaTHuecKd COpPMYIUPOBAHHOW MPOOIEMBI,
MOJICJINPOBATh PEabHBIC CUTyal[UU HA SA3BIKE N€OMETPUH, UCCIIEI0BATH
ITIOCTPOEHHBIE MOJIENIN C HCIIOJIb30BAHUEM I€OMETPUYECKUX MOHITHI U
TeopeM, armnapara anreOpbl, perars MpakKTUYeCKHe 3a/1a4H, CBSI3aHHbIE C

HaXOXXJACHUCM I'€COMCTPHUICCKUX BCININH




IMPOBEPAEMBIE 3JIEMEHTBI COAEPKAHUSA

10 KITACC

Kon

HpOBepﬂeMLIﬁ IJIEMEHT COACPKAaHUSA

7.1

7.2

I'eomeTpus

OcCHOBHBIE MOHATHS CTepeoMeTpuu. Touka, MpsiMas, IJIOCKOCTb, HPOCTPAHCTBO.
[TousiTue 00  aKCMOMATUYECKOM  IOCTPOEHUU  CTEPEOMETPUU:  AKCUOMBI

CTCPCOMECTPHUU U CICACTBUSA U3 HUX

B3zanmHoe  pacmonoxeHHe ~TOpSAMBIX B IPOCTPAHCTBE:  MEpeceKaroluecs,
napajuleJbHble M CKpemuBamomuecs npsmele. llapamienbHOCTs nOpsAMBIX U
IUIOCKOCTE B MPOCTPAHCTBE: MapalljielibHble TMpsiMble B  MPOCTPAHCTBE,
MapauIeIbHOCTh TPEX MPAMBIX, MAPAIETBHOCTh MPSIMOM U IUIOCKOCTH. YTJIBI C
COHANpPABJICHHBIMU CTOPOHAMH, YIrOJd MEXKAYy HpsIMBIMH B IPOCTPAHCTBE.
[TapannenbHOCTh MIOCKOCTEN: MapaJuiebHbIE MIOCKOCTH, CBOMCTBA MAapaJUIEIbHBIX
wiockocTei. [Ipocteiimue mpocTpaHcTBEHHBbIE (GUTYPHI HAa TUIOCKOCTH: TETPadp,

KyO, mapajuiesienunes, HoCTPOCHUEe CeUeHN!

7.3

[lepneHUKYISIpHOCTE NPSIMOM M IUIOCKOCTH: NEPHEHAMKYJSAPHBIE IPSMBIE B
IIPOCTPAHCTBE, IIPSAMBIC MapaAIICIIbHBIE U NEPIICHANKYIISPHBIE K IIJIOCKOCTH, IIPU3HAK
NEPNEHAUKYJISIPHOCTH IPSIMOM U INIOCKOCTH, TEOPEMA O NMPAMON MEPIEHIUKYIISIPHON
IJIOCKOCTH. YTJIBl B IIPOCTPAHCTBE: YIrOJd MeEXAY IpPsAMOM H IUIOCKOCTBIO,
JBYI'PAaHHBIA yTOJI, JIMHEHHBIM Yyroia JaByrpaHHoro yria. Ilepnengukymsap u
HAKJIOHHBIC: PACCTOSHHUE OT TOYKU 1O IUIOCKOCTH, PACCTOSHHME OT IMpPSMOH 0
IJIOCKOCTH, MPOEKIHs (UTyphl Ha IUIOCKOCTh. [lepneHAnKyIsIpHOCTh MIIOCKOCTEH:
NPU3HAK  [EPIEHIUKYISIPHOCTH  ABYX  Iulockocred. Teopema o  Tpéx

NEPHEHANKYIIApax

7.4

[TonsiTHE MHOrOrpaHHMKa, OCHOBHBIE 3JIEMEHTbl MHOIOTPaHHMKA, BBINYKIbIE WU
HEBBIITYKJIbIE MHOTOTPAaHHHMKH, pa3BEPTKa MHororpaHHuka. [Ipmsma: n-yronpHas
npu3Ma, TPaHU U OCHOBAHHWS MPU3MBI, NpsMas U HAKJIOHHAs MPHU3MbI, OOKOBas U
IIOJIHAS TOBEPXHOCTH Npu3Msl. llapamienenumnen, npsMOyroJbHBIN NapauIeICIUIIE T
u ero cpoiictBa. [lupamuna: n-yroapHas nupamMuaa, rpaHd U OCHOBAHUE MTUPaMM/IbI,
OOKOBas M IOJIHAS MMOBEPXHOCTb MUPAMHUIBI, IPABUIbHAS M yCEUEHHAS MUPaMUAA.

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




7.5

7.6

1.7

MPAaBUJILHOTO MHOTOTPAHHMKA, TMpaBWIbHAS TPU3Ma U MpaBWIbHAS MHPaAMHJA,
IpaBUJIbHAS TPEYrojibHAs MUpaMUAa U IPaBWIbHBIN TeTpasap, kyo. [Ipencrasnenue
O IpaBWIbHBIX MHOIOTPaHHMKAaX: OKTa’Jp, AOJAEKa’aAp M ukocayapyrue CeueHus

IMPU3MBbI U ITUPaMU/JIbI

CI/IMMCTpI/IX B IPOCTPaHCTBE: CHMMETPUA OTHOCUTCIIBHO TOYKH, HpﬂMOfI,
IUIOCKOCTH. DJIEMCHTEI CUMMCTPUHU B IMUpaMUJax, MapajliCJICIUuIcaax, mMpaBuJIbHbIX

MHOTI'OI'paHHHUKax

Bbruucnenue 351eMEHTOB MHOIOTpaHHUKOB: p&Opa, AuaroHanu, yrisl. llmomans
OOKOBOM IOBEPXHOCTH U TIOJHOM ITOBEPXHOCTU MPSAMOM NPU3MBI, IUIOMIA[Ib
OCHOBaHUH, TeopemMa 0 OOKOBOM MOBEPXHOCTHU MpsIMOM mpu3Mbl. [Tnomans 6oxkoBoi
IIOBEPXHOCTH M IIOBEPXHOCTU IIPaBUIIBHOM IHMpPaMHJIBI, TeOpemMa O IIIOLIAIU

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

HOI[O6HBI€ TCJIa B ITPOCTPAHCTBC. CooTHoOIICHUS MCKAY IUIOIIaasIMU HOBCpXHOCTeﬁ,

00BpEMaMU ITOOOHBIX TEN

11 KIIACC

Kon

IIpoBepsieMbIi 3JIEMEHT COACPKAHUS

6

I'eomerpus

6.1

[unuaapuyeckasi MOBEPXHOCTb, 00pa3yroIIie HUINHAPUIECKONH MTOBEPXHOCTH, OCh
LHWINHAPUYECKON MOBEpXHOCTU. LIMIMHIpP: OCHOBaHMS M OOKOBas MOBEPXHOCTD,

oOpasytomas u oCh, TUIOIaAs OOKOBOW M TTOJIHOW TOBEPXHOCTH

6.2

6.3

Konnueckas moBepXHOCTh, 00pa3yronue KOHUYECKON MMOBEPXHOCTH, OCh M BEPIIIMHA
KOHUYECKOoi ToBepxHOCTH. KOHyC: OCHOBaHHME W BeplIMHA, 00pasyromias U OcCh,
onaab OOKOBOM M TIOTHOM TMOBEPXHOCTH. YCEUYEHHBIN KOHYC: 0oOpasyromiue u

BbICOTA, OCHOBAaHUA U OokoBas ITOBEPXHOCTDH

Cdepa u map: neHtp, paauyc, AMaMeTp, Iiouiaab NoBepxHocTH cdeprl. Bzanmuoe

pacnosoxeHue cepbl U IMIOCKOCTH, KacaTelbHas IJIOCKOCTh K cdepe, IUIonanb

cepsl

6.4

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

6.5

KomOunanmu Ten BpamieHuss ¥ MHOTOTPAaHHUKOB. MHOTOTPaHHUK, OMHCAHHBIN

0KO0JI0 cepsl, cepa, BIMCAaHHAS B MHOTOI'PAaHHMK, WIIH TEJIO BPAILICHHS

6.6

[Tonste 060 oO0béMe. OcHOBHBIE cBOHCTBA 00BEMOB Ten. Teopema 00 00BEME
OpSIMOYTOJIBHOTO Tapajienenunena u ciaenctsus u3 He€. OO0bEM LMIMHApA,

koHyca. O0bEM mapa u rionaab chepbl




[Tomobuple Tema B mpoctpaHcTBe. COOTHONICHUS  MEXKIAY — IUIOIMIAISIMU

67 MMOBEPXHOCTEH, 00hEMAMHU MOAOOHBIX TET
6.8 Ceuenuss nwiuHapa (MapauiebHO W TMEPHEHIUKYISIPHO OCH), CEYEHHUs KOHyca
. (mapanenbHOE OCHOBAHUIO U MPOXO/SILEE YepPE3 BEPILINHY), CEUECHUS 11apa
Bekrop Ha miockoctu u B mpoctpaHcTBe. ClOXKEHHWE M BBIYUTAHUE BEKTOPOB.
6.9 YMHOXEHUE BEeKTOpa Ha 4ucio. Pa3noxeHue BekTopa 1o TpéM HEKOMIUIaHAPHBIM
' BekTopaM. [lpaBuno mnapamnenenunena. PemeHune 3amad, CBA3AaHHBIX €
IIPUMEHEHUEM IIPAaBUII ACUCTBUI C BEKTOPaMU
[IpsiMoyronbHas cucreMa KoOpAMHAT B mpocTpaHcTBe. KoopauHaTel BEKTOpA.
6.10 [Ipocreiimue 3amauu B KoopJAuMHATax. YTos Mexay Bekropamu. CkansipHoe

IMPOU3BCACHUC BCKTOPOB. Brruncienue YIJIOB MCXKAY HNPAMBIMU M IIIOCKOCTAMM.

KOOp,I[I/IHaTHO-BCKTOpHHﬁ MCTOJ IIPU pCIICHUU I'COMCTPHYCCKUX 3a1a4



MMPOBEPAEMBIE HA ETD 10 MATEMATHUKE TPEBOBAHMUSA K
PE3YJbTATAM OCBOEHUSI OCHOBHOM OBPA3OBATEJIBHOM
IMPOT'PAMMBI CPEJHEI'O OBIIEI'O OBPA3OBAHUA

Kon IIpoBepsiemble TPeOOBAHMS K MPEAMETHBIM Pe3yJibTaTaM O0CBOCHUS
NpoBePsIeMOro OCHOBHOM 00pa30BaTeJIbHON MPOrpaMMbl CpeIHEro 0011ero
TpeOOBaHUS o0pa3zoBaHus

BnageHne meromaMM J0Ka3aTeNbCTB, alrOPUTMaMU pELICHHs 3ajady;
yMmeHue (opMynupoBaTh W ONEPUPOBATH MOHATHSMH: OIpENeJICHUE,
aKcuoma, TEOpeMa, CIEACTBHE, CBOMCTBO, INPU3HAK, I0Ka3aTeIbCTBO,
paBHOCHIIbHBIEC ()OPMYITHPOBKH; IPUMEHSTH UX; YMEHHE (HOPMYIHPOBATH
0o0paTHOE M MPOTUBOIOJIOKHOE YTBEpPXKJEHHUE, NMPUBOJIUTH MPUMEPHI U
KOHTPIPUMEPBI, HMCIOJB30BaTh METOJ MAaTEMaTUYeCKOW WHIYKLUU;
IIPOBOAMTH  JI0KA3aTEIbHBIE PACCYXKACHHUA IpPU PEIICHUU  3aj1ad,
1 OLICHUBATh  JIOTMYECKYH0  IIPAaBUJIBHOCTb  PACCYKICHUN; YMEHHE
OIEPUPOBATH IOHATUSAMU: MHOXKECTBO, ITOJAMHOXECTBO, OIEpaluy Hal
MHOXECTBAMHU; YMEHHME HCIOJIb30BaTh TEOPETHUKO-MHOKECTBEHHBIN
arnmnapar JJIs1 ONMCAHMS PEAIbHBIX IPOLECCOB U ABJICHUM U IIPU PEILIECHUU
3aJa4, B TOM UYHCJIE€ M3 JAPYruX Y4eOHBIX MPEIMETOB; YMEHHE
ONepHpOBaTh MOHATUSAMU: Ipad, CBA3HBIN rpad, AepeBo, HUKI, Tpad Ha
IUIOCKOCTH; YMEHHUE 3a/aBaTb U OIHUCHIBaTh Tpadbl pa3InYHBIMU

crioco0amu; UCIOJIb30BaTh Ipadbl IPU PELICHUH 3a/1a4

YMeHue onepupoBaTh MOHATUAMU: HATYpajlbHOE YHCIIO, IIEJI0€ YHCIIO,
CTETIeHb C IENTBIM TI0Ka3aTelieM, KOPEHb HaTypalbHOM CTETeHH, CTETICHb
C palUMOHAJbHBIM  TIOKa3aTeleM, CTeNeHb C  JeWCTBUTENbHBIM
noKaszaTteneM, Jorapupm UHCIa, CHHYC, KOCHHYC ¥  TaHTEHC
IPOMU3BOJIBHOTO YHCJIA, OCTATOK IO MOAYJIO, pAaIlMOHAJIbHOE YHCIIO,
UppallMOHAIbHOE  YMCJIO,  MHOXXECTBAa  HATypallbHBIX,  LIEJbIX,
2 palMOHANBHBIX, JCHCTBUTENBHBIX YHCEN; yMEHHE HCIOJIb30BaTh
NpPU3HAKU JIeTMMOCTH, HAUMEHBIIMHA OOIIMil AenuTenb M HaHUMEHbIIee
o0rmiee KpaTHOE, aNropuT™ EBKIIHMIA MTpH PEIIeHNH 3a/1a4; 3HAKOMCTBO C
pPa3NUYHBIMM ~ TO3WIMOHHBIMH  CHCTEMaMH  CUHUCIICHHS;  yMEHHE
BBITIOJIHATH BBIYKMCICHUE 3HAYCHUH M MPeoOpa3oBaHMS BBIPAKEHHH CO
CTENeHsMU M Jorapupmamu, mpeodpa3oBaHus APOOHO-pAMOHATIBHBIX

BBIpa)KeHHﬁ; YMCHHUE OIICPUPOBATH IMOHATHAMU: ITOCICAOBATCIBHOCTD,




apudmernueckas nporpeccus, reoMeTpuyecKas nporpeccusi,
OCCKOHEYHO yOBIBalOIIas TI'eOMETpUYECKas MpPOTrpeccus; yMeEHHue
3a/1aBaTh MOCJIEIOBATEILHOCTH, B TOM YHCJIE C TOMOIIBIO PEKYPPEHTHBIX
dbopMys; yMEHHE ONEPHPOBATH TIOHATUAMH: KOMILIEKCHOE YHCIIO,
CONpsHKEHHBIE KOMILJIEKCHBIE YHCIIA, MOJYJIb U apTYMEHT KOMIIJIEKCHOTO
yucia, ¢opMa 3alUCh  KOMIUIGKCHBIX 4ucell  (reoMeTpudecKas,
TPUTOHOMETpPHYECKass W  anreOpamueckas); yMeTh  IPOU3BOIUTH
apuMeTUYECKHE JEUCTBUS C KOMIUICKCHBIMA YHCJIAMH; IPUBOIHUTH
MpUMEPhl  UCIOJB30BAHMS  KOMIUIEKCHBIX  YHCEJN;  ONEpPUPOBATH
MOHATHSIMU: MaTpulia 2xX2 u  3X3, omnpeneaureslb  MaTpHIIbl,

FGOMeTpI/I'-IGCKI/Iﬁ CMBICJI OIIPCACIINTECIIA

YMmenune OIICpHUPOBATL IMOHATHUAMU: pPALMOHAIBHBIC, HPPAHOHAIBHEBIC,
IIOKa3aTCJIIbHBIC, CTCIICHHBIC, J'IOl"apI/I(bMI/I‘leCKI/Ie, TPUTOHOMETPUICCKHEC
YpaBHCHHUA W HCPABCHCTBA, HNX CHCTCMbI, YMCHHC OIICPpHUPOBATH
HNOHATHUAMU:. TOXACCTBO, TOXICCTBCHHOC Hp606paSOBaHHC, YpaBHCHHUC,
HCPAaBCHCTBO, CHUCTEMaA ypaBHCHI/Iﬁ U HCPABCHCTB, PaBHOCUIIBHOCTb
ypaBHeHHfI, HEpPaBCHCTB MW CHUCTEM; YMCHHUC pPCIIAaTb YpPAaBHCHUI,
HCPaBCHCTBA W CUCTEMBI C IMOMOMIBIO PA3JIMYHBIX HpI/IéMOB; peuaTtb
YpaBHCHUA, HCPABCHCTBA MW CHCTEMBI C IIAPpaMCTPOM; HPUMCHITH
YpaBHCHUA, HCPABCHCTBA, UX CHUCTCMbI JIA PCHICHUSA MATCMATHYCCKUX

3aa4 "1 3a/1a4 U3 pas3JIMIHbIX oOnacreit HAayKHU U peanLHoﬁ KHU3HU

VYMeHue omnepupoBaTh MOHATHAMU: (QYHKIUS, UYETHOCTh (DYHKIMH,
NePUOANYHOCTh (YHKIMH, OTPAHUYEHHOCTh (PYHKIIHHU, MOHOTOHHOCTb
¢byHKLIUH, 3KCTpeMyM (GYHKLUHU, HAUOOJbIlIee M HAUMEHbILIEE 3HAUCHUS
(GYHKIIMM HA IPOMEXYTKE, HeTpepbIBHAS (PYHKIIHS, aCUMIITOTHI rpaduka
¢byHKLIMY, TIepBast U BTOpasi NPOU3BOIHAS (YHKIMHU, TECOMETPUUECKUN U
buznyecKkuil CMBICI TPOM3BOAHOM, MEpBOOOpa3Has, OIpeneaEHHbIN
MHTETpajl, YMEHHE HaXOIUTh ACUMNTOTHl Tpaduka (QyHKIUH;, yMEHHE
BBIUHCIATh IPOU3BOJHBIE CYMMBI, IPOU3BENEHHUS, YAaCTHOIO U
KOMITO3UIIMN (YHKLUH, HAXOJUTh YpaBHEHHE KacaTelIbHOW K Tpaduky
GyHKIIMM; yMEHHE HaxOIUTh MPOU3BOJHBIE 3JIEMEHTAapHBIX (YHKIUI;
YMEHHUE UCIOIb30BaTh MPOU3BOAHYIO JJIsI HCCIENOBaHHUS (YHKIUH,
HaXoJUTh HAWOOJbIIME M HAUMEHbIINE 3HA4YEHUs (QYHKLUUH; CTPOUTH
rpaduKd MHOTOWICHOB C HCIOJb30BAaHMEM arllapaTa MaTeMaTHUYeCKOTro
aHamu3a; NPUMEHATh IMPOU3BOJHYIO JUIsl HAXOXKICHHS HaMIy4Ilero

pemiCHusd B HNPUKIIAJHBIX, B TOM YHCJIC COIHUAIbHO-DKOHOMHUYCCKUX U




bu3MYECKUX 3a7a4axX; HAXOIUTH TUIOMIAU U 00BEMBI (PUTY C TTOMOIIBIO
UHTErpajia; MPUBOJIUTH MPUMEPHl MaTEMaTHYECKOTO MOJICIHPOBAHUS C

noMoIIbI0 AU PepeHIInaTbHBIX YPaBHEHUN

YMeHue onepupoBaTh MOHATHAMHU: rpaduk (QyHKIUH, OOpaTHAs
GyHKIMA, KOMITO3ULUS (QYHKIMHA, JuHEeWHass (QyHKUIus, KBaapaTHYHAs
byHKLuS, paroHaibHast byHKLUS, CTENIeHHast byHKIMA,
TpUrOHOMeTpHudYeckne (QyHKIUMH, OOpaTHbIE TPUTOHOMETPUYECKHUE
¢byHKkuMu, TOKa3aTredbHas W Jorapudmuyeckas QYHKUUU; yMEHHUE
CTPOUTH TIpaUKH W3YyYCHHBIX (DYHKUIUMH, BBHINOIHATH MPEoOpa3OBaHUS
rpaduKoB (GYHKIUH, UCIIOIB30BaTh TPAPUKH ISl H3yUSHHS TIPOLIECCOB U
3aBUCHMOCTEH, MPH PEIICHUU 3a1ad U3 JAPYTUX YYEOHBIX NMPEIMETOB H
3a7a4 U3 peabHON JKU3HU; BBIPAXKATh (POPMYIIaMU 3aBUCHMOCTH MEXIY
BEJIMYMHAMU; HCIOJb30BaTh CBOMCTBA M Tpaduku GYHKIMHA IS
peleHns YpaBHEHHI, HEPABEHCTB M 3a/1a4 ¢ IMapamMeTpaMu; U300pakaTh
Ha KOOPIMHATHOM IUIOCKOCTH MHOXECTBA pELICHUH YypaBHEHUH,

HCPABCHCTB U UX CUCTCM

YMeHue pematb TEKCTOBbIE 33/a4d pa3HbIX TUIIOB (B TOM 4MCIE Ha
HPOLIEHTHI, JOJIM U YacTH, Ha JIBUXKEHHE, paboTy, CTOMMOCTb TOBapOB U
YCIIyT, HaJIOTH, 33J]a4l U3 00JIaCTH yNpaBIEHUS JTUYHBIMU U CEMEHHBIMU
(¢uHaHCAMM); COCTaBNIATh BBIPAKEHUS, YPAaBHEHMsI, HEPAaBEHCTBA U MX
CHUCTEMBI 11O YCJIOBHIO 3aJa4, MCCIENOBATh IOJyYEHHOE PEIICHHE U
OLIEHUBATh MPaBAONOAOOHOCTh pE3yIbTATOB; yMEHHE MOJAEINPOBAThH
peanbHbBIE CUTYallUH Ha SI3bIKE MATEMAaTUKH; COCTABJISITH BBIPAKEHMS,
YPaBHEHUs, HEPAaBEHCTBA M HX CHUCTEMbl [0 YCIOBHIO 3aJayH,
UCCIIE0BATh TOCTPOEHHBIE MOJEIM C HCIOJb30BAHMEM ammapara

anreOpbl, UHTEPIIPETUPOBATH MOJYYSHHBIN pe3yabTar

YMeHne onepupoBaTh MOHITHAMU: CpeIHEe apruPMeTHIecKoe, MeInaHa,
HauOoJpIllee M  HAWMEHbIIEe 3HAYEHUs, pa3Max, JUCIepCus,
CTaHAApPTHOE OTKJIOHEHWE YHCIOBOTO Habopa; yMEHHE W3BJIEKATh,
MHTEPIPETHPOBATh HH(OpPMAIMIO, TMPEACTABIECHHYI0 B TalnMIax, Ha
nuarpaMmax, rpaukax, OTpa)armlyto CBOMCTBA PealbHbBIX IPOIIECCOB H
SBJICHUI; TIPEICTABIIATH HH(POPMALIHIO C TIOMOIIBIO TAOIMIl U TUArpaMM;
UCCIIE0BAaTh CTATUCTUYECKHE JaHHBIC, B TOM 4YHCIE C NPUMEHEHUEM
rpadu4eckux METOJOB U  JJIEKTPOHHBIX CpPEACTB; rpaduyecku
UCCIEOBAaTh COBMECTHBIE HAOMIOACHUS C TOMOINBIO JUarpamMm

pacceuBaHus U JINHEWHOU perpeccuu




YMeHue OIepupoBaTh IOHATUSAMHU: CIyYalHBIA OIBIT M CIIy4aiiHOE
COOBITHE, BEPOSITHOCTh CIy4yalHOro COOBITUS; YMEHHE BBIYUCIIATH
BEPOSTHOCTh C HCIIOJIB30BaHUEM TIpadUUecKuX METOJIOB; MPUMEHSThH
(GOopMynbl CIOKEHHSI M YMHOXXEHHUS BEpOSTHOCTEH, (OopMyily HOIHOH
BEPOSATHOCTH, (popmyny bepHysum, komOuHaTOpHBIE (GaKTHl U HOPMYIIBL;
OLICHUBATb BEPOATHOCTH pEabHBIX COOBITUH; YMEHHE OIEepHpPOBATH
NOHATUSAMH: CIIydaiiHas BEJWYHMHA, pAaclpeleieHue BEpOSTHOCTEMH,
MaTeMaTHYeCKOe OXXHUJaHHWe, AMUCIEpCUs U CTaHAAPTHOE OTKJIOHEHHE
CIlyualiHOW BEJIMYWHBI, (YHKIMHA paclpeleieHuss W  IUIOTHOCTH
PaBHOMEpPHOTrO, IOKa3aTeJIbHOIO M HOPMAJIBHOIO pPacCHpeleseHHIA;
YMEHHE WCIIOJNb30BaTh CBOWCTBA WM3YYCHHBIX pPACHpPENeNICHUH JUIs
peleHus 3aay; 3HAKOMCTBO C IOHATHSAMM: 3aKOH OOJIBIIMX 4YHCET,
METOABI BBHIOOPOYHBIX HCCIICAOBAaHUH; YMEHHE MPHBOIUTH IPUMEPHI
IPOSIBJICHUS. 3aKOHA OOJBIIMX YHMCET B IPUPOAHBIX M OOIIECTBEHHBIX
SIBJICHHUSX; YMEHUE OTIEPUPOBATh MOHATHIMH: COYETaHHUE, IIEPECTaHOBKA,
YHUCIO COYETAaHMH, YMCIO IepecTaHOBOK; OuHOM HploToHa; ymeHue
NPUMEHSATh KOMOMHATOPHBIE (PAKTHI M PACCYKICHHS IS PEIICHHS 3a]1a4;
OLIEHUBATh BEPOSITHOCTH  pealbHbIX  COOBITHIA; COCTaBIISATh

BEPOSITHOCTHYIO MOJIEIb U MHTEPIPETUPOBATH NOJYYEHHBIA PE3YIIbTAT

YMeHue onepupoBaTh IOHATHUAMM: TO4YKA, MpsAMas, IIOCKOCTb,
IIPOCTPAHCTBO, OTPE30K, JIyd, BEJIMYMHA YIVIA, IUIOCKMH yroul,
JBYI'PAHHBIA Yroj, TPEXTPaHHBIM YroJ, CKPEIIMBAKOUIUECS MPSMBIE,
MapaJuIeJIbHOCTh U NEPHEHAUKYJIAPHOCTh MPSAMBIX U IUIOCKOCTEH, yroJl
MEXIY MNPSMBIMH, YTrOJI MEXIY HPSIMOM M IUIOCKOCTBIO, YIOJl MEXAY
IIJIOCKOCTSIMU, PACCTOSHUE OT TOYKHU JI0 IUIOCKOCTH, PACCTOSIHUE MEXKIY
MIPSAMBIMH, PACCTOSTHUE MEXAY IUIOCKOCTSMH; YMEHUE UCIIOIb30BATh IIPH
pelIeHUH 3aJad U3y4eHHbIE (PAKTBI M TEOpEeMbl IJIAHUMETPUU; yMEHHE
OLICHMBAaTh pa3Mepbl OOBEKTOB OKPYKAIOLIEro MHpa; CTPOUTH
MaTE€MaTUYeCKUEe MOJEIM C IOMOIUBI) T€OMETPUYECKUX IOHATHU H

BCJIIMYHMH, PCIIATh CBA3AHHBIC C HUMHU MPAKTHYCCKUEC 3a1a9Yn
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YMeHue onepupoBaTh MOHSATUSIMHM: IUIOWAAL (UIYpbl, 00bEM (PUTypHI,
MHOTOTPaHHMK, MPAaBUIbHBIH MHOTOTPaHHHMK, CEYEHHME MHOIOI'DAaHHUKA,
KyO, mapajuienenumnes, npusMa, nupamuaa, (urypa M IHOBEPXHOCTb
BpallleHHs, UWIMHApP, KOHYC, map, cdepa, Miomaas cepbl, IIomanb
MOBEPXHOCTU MHMPaMMJIbl, NPU3MBI, KOHYyCa, IWINHApa, 00BEM KyOa,

NpsAMOYTOJIbHOI'O IapaJuiCCnumneaa, nupaMuabl, NpPU3MbI, HUIAHIApPA,




KOHyca, I1apa, pa3BEPTKa MOBEPXHOCTU, CEUEHUS KOHYCa M LWIMHIPA,
NapajuyieJbHblE OCH WM OCHOBAHHUIO, CEYEHWE I11apa, IUIOCKOCTD,
Kacaromasicsi cepsl, NUIMHIPA, KOHYCA; yMEHHE CTPOUTH CEueHHE
MHOTOTpaHHHKA, U300pakaTb MHOTOIPAHHUKH, (PUTYphl U MOBEPXHOCTU
BpAIllEHUs1, UX CEYEHMs], B TOM YHCJIE C [IOMOILBIO 3JIEKTPOHHBIX CPEJICTB;
YMEHHE MPUMEHSITh CBOMCTBA r€OMETPUUECKUX (DUTYP, CAMOCTOSITEIILHO
(bopMyITHpOBaTH ONpPEEIICHUS U3Yy9aeMbIX (PUTYp, BBIABHTATh THIIOTE3bI
O CBOMCTBAaxX M MpU3HAKAX N'€OMETPUUYECKUX (PUTYp, 0OOCHOBBIBATH HIIU
OmpoBepraTh MX; YMEHHE TMPOBOAWUTH Kiaccupukanuioo ¢uryp mo
pa3jMYHBIM MPHU3HAKaM, BBITOJIHATH HEOOXOIUMBIE JIOMOJHUTEIbHBIC

MOCTPOCHUS
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YMeHue omepupoBarh IMOHATHSAMH: JBW)KCHHEC B  TIPOCTPAHCTBE,
napajulebHbI MEPEeHOC, CUMMETPUS Ha IUIOCKOCTU M B MPOCTPAHCTBE,
MOBOPOT, TpeoOpa3oBaHue M0a00UsA, TOAOOHBIE (UTYpPBHI;, YMEHHE
pacro3HaBaTh paBHbBIE U MOJOOHBIE (UTYpBI, B TOM YHCJIE B MPUPOJE,
HCKYCCTBE, apXHUTEKType; HCIOJb30BaTh T'C€OMETPUUYECKUE OTHOIICHUS
IpU pElIeHUWH 3a7a4d; HAaXOJUTh TeOMETPUYECKHE BEIUYMHBI (IJIMHA,
yroj, IJIomaas, O0BbEM) TPU peIIeHUH 3a7ad U3 JPYruX ydeOHBIX
MPEIMETOB U U3 PEAIbHOMN JKU3HH; YMEHUE BBIYUCIATH T€OMETPUUYECKUE
BENTMYUHBI (JUTMHA, YTOJ, IUIONIa/b, OOBEM, IUIOMIAAh TOBEPXHOCTH),
UCTIONB3YSl M3y4eHHBbIE (OPMYJIBI M METONbI, B TOM YHCIE: IUIOMAIb
MOBEPXHOCTH MUPAMUJIBI, IPU3MBI, KOHYCA, IIWIMHIPA, TUIOMAIb Cepsr;
00BEM Ky0a, TPSIMOYTOJIBHOTO Mapajulesenureia, MUPaMUIbL, TPU3MBI,
HWINHApPA, KOHyCa, Iapa; YMEHHE HaXOAWTh OTHOLIEHHE OO0BbEMOB

noJ00HBIX (uryp

YMeHue ONCpUPOBATH NNOHATUAMU: IIPAMOYTOJIbHAA CUCTCMAa KOOPAUHAT,
BCKTOpP, KOOpAMWMHATBI TOYKH, KOOPJAWHATBI BEKTOpa, CymMMa BCKTOPOB,
MPOU3BCACHUC BCKTOpPAa Ha YHCJIO, PA3JIOKCHHUC BCKTOpa IIO 6a31/1cy,
CKaJIIpHOC MPOMU3BCACHUC, BCKTOPHOC IIPOU3BCACHUC, YIOoJd MCKIAY
BCKTOpaMH; YMCHHEC HCIIO0JIb30BATh BCKTOpHBIﬁ u KOOp,Z[I/IHaTHHﬁ METOA
Il pCHICHUA TCOMCTPUYCCKHUX 3aaad MW 3aaa4 JAPYIrux y‘Ie6HI)IX

IIPEAMETOB
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YMeHue BbIOMpATh TOAXOMSAINIMA METOA JJIS PEIICHHs 3a/Jayu;
MOHMMAaHUE 3HAYMMOCTH MATEMATHKH B W3YYCHUU TIPUPOTHBIX U
OOIIIECTBEHHBIX  MPOIECCOB W  SBJICHUW; yMEHHE pacro3HaBaTh

MMPOSBJICHUC 3aKOHOB MATCMATHUKH B HCKYCCTBC, YMCHHC IIPUBOJUTH




IpUMEPbl  MAaTEMaTUYECKUX OTKPBITUHA POCCHUHCKOM H  MHUPOBOU

MaTeMaTH4YeCKOM HayKu




INEPEYEHDB 2JIEMEHTOB COAEP KAHUA, IIPOBEPAEMbBIX HA EI'D
HO MATEMATHUKE

HpOBepﬂeMbIﬁ IJIEMEHT COACPKAaHUSA

Kon
1 Yucna u BBIYUCIICHUS
1.1 HatypanbHble u nienble uncia. [Ipu3Haku AeIMMOCTH HEIbIX YHCEe
15 Pammonanbubie  ymcna. OOBIKHOBEHHBIE M JIECATUYHBIE JPOOH, TPOICHTHI,
' OeCKOHEYHBIE IEPUOANYECKHUE JPOOH
13 ApudmeTnueckuii KOpeHb HaTypaibHOU cTeneHH. JleficTBus ¢ apupMeTHUeCKUMU
' KOPHSIMU HaTypaJlbHON CTENEHU
14 Crenens ¢ 1enbIM nokaszareneM. CTeneHb ¢ paluoHaIbHBIM MoKa3areneM. CBoMCTBa
' CTETeHH
15 CuHyCc, KOCHHYC W TaHI€HC YHUCIOBOTO apryMeHTa. ApPKCUHYC, apKKOCHHYC,
' apKTaHI€HC YKCIOBOIO apryMeHTa
1.6 Jlorapudm yucna. JlecaTuyHblie U HaTypajabHbIE JOrapudMbl
HevictButenbHple  4ucia. ApupMeTHYECKHE OINepalud C JeHCTBUTEITbHBIMU
1.7 yuciaamu. [IpuOarkEéHHbIe BEIYUCIIEHUS, IPAaBUIa OKPYTJIEHUS, IPUKHUIKA U OLIEHKA
pe3yJibTaTa BEIYMCIECHUN
1.8 [TpeoOpa3oBanue BoIpaXKEHUH
1.9 KommiekcHbie uncna
2 VYpaBHEHMS U HEPABEHCTBA
2.1 Lenblie u 1poOGHO-paiOHANbHBIE YPaBHEHUS
2.2 Hppanuonaibublie ypaBHEHUS
2.3 TpuroHomeTpudecKkue ypaBHEHH
2.4 [ToxazarenbHble U TOTapuPMUUECKHE YpaBHEHUS
2.5 [lenwie u poOHO-palMOHATFHBIE HEPABEHCTBA
2.6 NppannoHanbHble HEPABEHCTBA
2.7 [TokazarenbHble U TOTapu(PMUUECKHE HEPABEHCTBA
2.8 TpuronomeTpudyeckre HEpaBEHCTBA
2.9 CucreMsl ¥ COBOKYITHOCTH YpPaBHEHUI U HEPABEHCTB
2.10 YpaBHEHUs1, HEPABEHCTBA U CUCTEMBI C TapaMeTpamMu
2.11 Martpuna cuctemsl TMHEWHBIX ypaBHeHUN. OnpenennTens MaTpULbl




3 OyHKIUYT U TpapUKU
31 Oyukuus, cnocoObl 3amanus ¢yakmuu. ['paduk QyHkiun. BzaumHo oOpaTHbIE
' dbyakuun. YérHple n HeuéTHBIC QyHKIMH. [leproanyeckue GyHKIN
OOnacte ompesnenaeHUs W MHOXKECTBO 3HaueHMM QyHkuuu. Hymum ¢ynkuumm.
39 [IpoMeXyTKM  3HAKOMOCTOSHCTBA.  [IpOMEXYTKM  MOHOTOHHOCTH  (DYHKIIHH.
' Makcumymbl ¥ MHUHUMYMBI (QyHKuuu. HauOosnbliee M HauMmeHblllee 3HA4YEHUE
(GyHKINU Ha TPOMEKYTKE
33 Crenennass (yHKIMS C HAaTypaJbHbIM W IIeNbIM Toka3zarteneMm. EE cBoiictBa u
' rpaduk. CoiicTBa U rpaduk KOpHS n-0i CTENEeHU
34 Tpuronomerpudeckue GyHKINHU, UX CBOMCTBA U rpaduKu
3.5 [oxa3zaTtenpHast u norapudmudeckas GyHKIHH, UX CBOWCTBA U TPaPUKU
3.6 Touku paspbiBa. AcuMnToTel TpadukoB ¢yHkumid. CBoiicTBa  (yHKIHH,
' HEMpEepPbIBHBIX HA OTPE3Ke
3.7 [TocnenoBarenbHOCTH, CIIOCOOBI 331aHUS TIOCIIE0OBATEILHOCTEHN
3.8 Apudmerndeckas 1 reomeTpudeckas nporpeccur. @opmyia ClI0XHBIX MPOLIEHTOB
4 Hauvana maremMaTnyeckoro aHaamsa
4.1 [IpousBonnas ¢pyukuuu. [Ipon3BoaHbIE 37I€eMEHTAPHBIX (YHKIIHMA
[Ipumenenne npPOU3BOAHONW K HCCIENOBaHUIO (QYHKIMH Ha MOHOTOHHOCTh U
4.2 sKkcTpeMyMbl. HaxokeHne HanOosbIIero 1 HaMMEHbBIEro 3HaYeHUs (YHKIMU Ha
OTpe3Ke
4.3 [TepBoobpasnas. UnTerpan
5 MHoxecTBa U JIOTHKA
5.1 MHo03€ecTBO, onepaluu HaJl MHOKecTBaMHU. [J{narpamMmsl Diinepa — Benna
5.2 Jloruka
6 BeposiTHOCTB M cTaTUCTHKA
6.1 OnucarenpHas CTaTUCTHKA
6.2 BeposiTHOCTB
6.3 Kombunatopuka
7 I'eomerpus
7.1 ®urypsl Ha MIIOCKOCTH
7.2 [IpsiMbIe 1 IIOCKOCTH B MPOCTPAHCTBE
7.3 MHOrorpaHHUKH
7.4 Tena 1 MOBEpXHOCTH BpalllCHUS




7.5

KOOp[[I/IHaTBI H BCKTOPLI




YYEBHO-METO/INYECKOE OBECIIEYEHHE
OBPA30OBATEJIBHOI'O ITPOIECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI VIS YHEHUKA

» MaTtemaTrka: anrebpa v Hadaia MaTeMaTHUECKOTO aHAlIN3a, TEOMETPHSL.
['eometpus. 10-11 knacc. Atanacss JI.C., byty3os B.®., Kagomues C.b. u np.

Axunonepnoe o6mectBo «M3narensctBo «IIpocBemenne

METOINYECKHUE MATEPHUAJIBI JIUIAA YUUTEJIA
['eomeTpus 10-11 Iloypounsie pazpadboTku. YaeOHoe mocooue ais

oOpasoBaTenbHbIX opranusamnuii. Mockga. "[Ipocsemenue", 2017

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETH
HUHTEPHET
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