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INOACHUTEJIBHASA 3AIIMCKA

PaGouas mporpamma ydeOHOTO Kypca «['eoMeTpus» 0a30BOTO YPOBHS IS
oOyuarormuxcst 10 —11 xmaccoB pa3pabotana Ha ocHoBe DemepaabHOTO
roCyapCTBEHHOTO 00pa30BaTEIbHOIO CTaHAApTa CPEIHET0 O0IIero 0Opa3zoBaHus,
C y4€TOM COBPEMEHHBIX MHPOBBIX TpeOOBaHWH, NPEABABISIEMBIX K
MaTeMaTHYeCKOMY OOpa30BaHUIO, W TPAAWINA POCCHICKOTO 0OO0pa3oBaHU.
Peanuzanmsi mporpaMMbl 00ecIieyuBaeT OBJIAJICHUE KITFOYCBBIMU KOMIIETCHITUSIMH,
COCTABJISIIOIIIIMU OCHOBY JIJII CaMOPA3BUTHsSI W HEMPEPHIBHOTO 0Opa3oBaHMUS,
IEJIOCTHOCTh OOIIEKYJIbTYPHOTO, JUYHOCTHOTO U I[IO3HABATEIILHOIO pa3BUTHUS
JUYHOCTU 00YyYarOIIXCs.

HEJIM N3YYEHUA YYEBHOI'O KYPCA

BaxxHocTh yueOHOro Kypca TEOMETPHH Ha YpPOBHE CpPEAHETO OOIIero
oOpa3oBaHHsI OOYCJIOBIEHA NPAKTHUYECKON 3HAYMMOCTHIO METANpPEeIMETHBIX H
OpEIMETHBIX PE3yJIbTAaTOB OOYUYEHHUS T'€OMETPUM B HANPaBIECHUH JIMYHOCTHOTO
pa3BuTusa oOyvarommxcs, (QOpMUPOBaHUS (PYHKIMOHAIBHOM MAaTeMaTU4YeCKOM
TPaMOTHOCTH, U3YYCHUS APYTUX yU4EOHBIX AUCUUILINH. PazButre y oOyJarommxcs
MPABWIBHBIX TPEICTABICHUNA O CYIIHOCTH M TMPOUCXOXKICHUH TE€OMETPHUECKHUX
abcTpakiuii, COOTHOUIEHHHM pEaJbHOIO0 M HJIE€ATbHOIO, XapaKTepe OTpPaKEHMs
MAaTEMATUYECKOM HAyKOW SBJIEHUA M NPOLECCOB PEAIBHOIO0 MHpa, MECTE
re€OMETPUU B CUCTEME HAyK M POJIM MaTeMaTUYECKOTO0 MOJIEIMPOBAHUS B HAYYHOM
MO3HAHUH U B TMIPAKTHKE CIIOCOOCTBYET (DOPMHUPOBAHHUIO HAYYHOTO MHUPOBO33PEHUS
yuUalmxcs, a Takke KauyeCTB MBIIIJICHHUs, HEOOXOAMMBIX [JIsl aJanTalidd B
COBPEMEHHOM OOIIECTBE.

['eomeTpus sBisieTcs OOHUM U3 0a30BBIX MPEAMETOB Ha YPOBHE CPEIHETrO
oOmero oOpa3oBaHHs, TaK Kak oOOECrneYyMBaeT BO3MOXKHOCTh HW3Y4YEHUs Kak
JTUCIUIUIMH €CTECTBEHHO-HAYYHON HAMpPaBIECHHOCTH, TaK M TYMaHUTAPHOH.

Jlormdeckoe MbINUIeHHE, (HOpMHUpPYEMOEe TpU HW3YYCHHH OOYYarOIIUMUCS
HNOHSTUWHBIX OCHOB T€OMETPHUU U OCTPOCHUHU LENOYKU JOTHUECKHUX YTBEPKICHUN
B XOJ€ pELIECHUS TeOMETPUYECKHX 3aJady, YMEHHE BBIABUIAaTh U OMPOBEPraTh
THIOTE3bl HETIOCPEICTBEHHO HCIOJB3YIOTCS MPH PEIICHWH 3a]a4 e€CTECTBEHHO-
HAYYHOTO IIMKJIa, B YaCTHOCTHU U3 Kypca (pu3mku.

YMeHue opueHTUPOBATHCS 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 YCIEUTHOTO TMO3HAHWUS U aKTUBHOTO
npeoOpa3zoBaHus  JeHCTBUTENbHOCTH. OnepupoBaHWE  NPOCTPAHCTBEHHBIMU
oOpa3zamMu OOBEOUHSET pa3Hble BUIbl YYEOHOW U TPYIAOBOM J1€ATEIHHOCTH,



ABJIIETCSI OJHUM W3 MPO(PECCMOHATBHO BaXKHBIX KadyecTB, MO3TOMY aKTyajbHa
3amaya (opmMupoBaHus y OOyYarOUIMXCsl MPOCTPAHCTBEHHOTO MBIIUICHHUS Kak
Pa3HOBUIHOCTH OOpa3HOrO MBIIUICEHUSI — CYIIECTBEHHOIO KOMIIOHEHTa B
MOATOTOBKE K MPAKTUYECKOU IEATEIIbHOCTH IO MHOTUM HAPABICHUSM.

[leas ocBoeHmst mporpamMMbl ydeOHOro Kypca «I'eomerpusi» Ha 06a3oBOM
ypoBHE 00yueHus — o0O1eoOpa3oBaTelibHOeé U OOIIEKYJIbTYpHOE pa3BUTHE
oOydarommxcss  4yepe3  oOecrieueHHe  BO3MOXKHOCTH  MPUOOpETeHuss |
WCMOJIb30BaHUA CHCTEMATUYECKUX TIE€OMETPUYECKUX 3HAHMM W JCHUCTBUI,
cnenuUIHBIX TEOMETPUH, BO3MOKHOCTH YCTIEIITHOTO MPOI0JDKEHNS 00pa30BaHUS
M0 CIEIUATIBHOCTSM, HE CBA3aHHBIM C MPUKIIAIHBIM UCTOJIb30BAHUEM T€OMETPUH.

[Iporpamma 1o reoMeTpud Ha ©0a30BOM YpOBHE IIpeIHAa3HA4YeHa JIsl
OOy4YaronMXcs CPEHEHN MIKOJIbI, HE MUCIBITHIBABIINX 3HAYUTEIBHBIX 3aTPyAHCHUM
Ha YpPOBHE OCHOBHOIO 0011ero oopa3zoBanusi. Takum oOpa3om, oOydaroniuecs Ha
0a30BOM ypOBHE JIOJKHBI OCBOUTH OOIME MaTeMaTHYECKUE YMEHUS, CBSI3aHHbBIC
COo crneuu@uKod TEeOMETPUHM U HEOOXOAMMBIE [JIi JKM3HU B COBPEMEHHOM
obmiectBe. Kpome 3TOro, oHM UMEIOT BO3MOXXHOCTh M3YYUTh T'€OMETpHUIO Oosee
riIyOOKO, €clii B JlajJbHEHIIIEM BO3HUKHET HEOOXOJIUMOCTh B T'€OMETPUYECKUX
3HaHUAX B MPO(ECCUOHAIBHOM NESITEIHLHOCTH.

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

e (opMupOBaHUE TMPEJACTABICHUS O TEOMETPUU KaK YacTH MHUPOBOMU

KYJBTYpPbI U OCO3HAHUE €€ B3aUMOCBSI3H C OKPYKAIOIIUM MUPOM;

e (opMupoBaHUE MPEJCTABICHUS O MHOTOIPAHHUKAX U TeJlax BpalleHUs
KaK O BOKHEHIIMX MAaTEMATHYECKUX MOJEISAX, MO3BOJSIONIUX OMHUCHIBAThH
Y U3y4aTh pa3HbI€ SIBJICHUS OKPYKAIOIIETO 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
MHOTOTPaHHHMKAX U TeJaxX BpallleHUsI 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 WHTEJIJICKTYaJIbHbBIX U TBOPYECKUX CIIOCOOHOCTEM
oOydJarommxcsi, IO3HABaTEIbHOW  aKTUBHOCTH, HCCJIEIOBATEIHCKUX
YMEHHM, KpUTUYHOCTU MBIIUICHUS;



e (opmupoBaHUE (YHKIIMOHATIBHON I'PaMOTHOCTH, pEJIEBAHTHOM
rEOMETPUU: yMEHHME PAClO3HAaBAaTh MPOSBICHUS TE€OMETPUYECKHUX
HNOHATUH, OOBEKTOB W 3aKOHOMEPHOCTEW B pEaJbHBIX JKU3HEHHBIX
CUTYyallHsIX M MPU W3YYEHUU JIPYTUX YYEOHBIX MPEIMETOB, MPOSBICHUS
3aBHCHUMOCTEHl W 3aKOHOMEpHOCTEeH, (OpMynIHpoBaTh HUX Ha S3bIKE
TE€OMETPUHU U CO3/1aBaTh FEOMETPUUECKHE MOJENH, IPUMEHITh OCBOSHHBIN
reOMETPUYECKUN anmapar g pPElIeHUs IPaKTUKO-OPUEHTHUPOBAHHBIX
3aJ1a4y, HHTEPIIPETUPOBATh U OLIEHUBATH MTOJYYEHHBIE PE3YJIbTATHI.

OTIUYUTENEHOM OCOOCHHOCTHIO MPOTPAMMBI SIBISICTCSI BKJIIOYEHHE B KYypC
CTEPEOMETPUM B HAyalle €ro HW3y4yeHus 3a]ad, peIIaeMbIX Ha YPOBHE
MHTYUTUBHOTO MO3HAHUs, U ONpeIeIEHHBIM 00pa3oM OopraHu3oBaHHas paboTa Hax
HUMH, YTO CIOCOOCTBYIOT pa3BUTHUIO JIOTMYECKOTO U IPOCTPAHCTBEHHOTO
MBIIUIEHUS, CTUMYJUPYET MPOTEKAaHUE MHTYUTHUBHBIX MPOLECCOB, MOTUBHPYET K
JAJbHEUIIIEMY U3YyYECHUIO IPEIMETA.

[Tpenmourenue oTAAETCA HAMISAIHO-KOHCTPYKTUBHOMY METOAY OOY4YEHHs, TO
€CTh TEOPETUYECKHE 3HAHUS MMEIOT B CBOEH OCHOBE YYBCTBEHHOCTH IIPEIMETHO-
IIPaKTUYECKON JAEATENBHOCTU. Pa3BUTHE NPOCTPAHCTBEHHBIX IPEACTABICHUN Yy
yYalllUXCcsi B Kypce CTEpPEOMETpPUM MPOBOAMUTCS 3a CYET pelieHus 3a7ady Ha
CO3JaHME€  NPOCTPAHCTBEHHBIX O00pa3oB W  33Ja4 HAa  ONEPUPOBAHUE
IPOCTPAHCTBEHHBIMU oOOpa3amu. Co3naHue oOpa3a NPOBOAMUTCA C OMOPOW Ha
HarJsgHOCTh, a ONEpUpOBaHME O0pa3oM — B YCIOBUSX OTBJIEYEHHUS OT
HAIJISITHOCTH, MBICIEHHOTO U3MEHEHHUSI €T0 HCXOJAHOIO COACPKAHUS.

OcHoBHBIE copepxaTenbHble JUHUKM Kypca «I'eomerpun» B 10—11 kmaccax:
«MHororpanHukny», «IIpsiMble U MIIOCKOCTH B MPOCTpaHCTBE», «Tena BpaleHus»,
«BEeKTOpbI U KOOPAUHATHI B ITPOCTPAHCTBE». POPMUPOBAHUE JTOTUUECKUX YMEHUHN
pacnpenenseTcss He TOJBKO II0 COJAEP)KATENbHBIM JIMHHUSIM, HO M IO ToJaM
o0y4eHHs Ha YPOBHE CpEIHEr0 O0IIero oopa3oBaHusl.

Copepxanne 00pa3oBaHMs, COOTBETCTBYIOLIEE NPEIMETHBIM peE3yJbTaTaM
OCBOEHHUSl paboueil mporpamMmbl, pacHpelesN€éHHbBIM 10 ToAaM OO0y4yeHwus,
CTPYKTYpUPOBAaHO TakKUM 00pa3oM, 4YTOOBI OBJAJEHHUE TI'E€OMETPUUECCKUMHU
MOHATUSAMHU U HaBBIKAMH OCYLIECTBIISUIOCH MTOCJIEN0BATENBHO U MOCTYNATEIBHO, 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 u3yueHue reomerpun oTBOoaUTCA 2 yaca B HeAenro B 10 kmacce 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  TIOHATHS ~ CTE€peOMeTpuu. Touka, npsMas, IUIOCKOCTb,
npoctpaHcTBO. [loHsATHE 00 AaKCMOMATHYECKOM IOCTPOECHUU CTEPEOMETPHHU:
AKCUOMBI CTEPEOMETPHUH U CIEACTBUS U3 HUX.

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

[leprieHIUKYJISIPHOCTD MPSIMOM M TUIOCKOCTH: NEPIEHAUKYJISIPHBIE IIPSAMBIE B
IIPOCTPAHCTBE, NPSAMBIC MApAJIICIAbHBIE W IEPIECHIUKYJSIPHBIE K IIIOCKOCTH,
IIPU3HAK MEPHEHAUKYIAPHOCTA MPSAMOM M IUIOCKOCTH, TeOopema O IIPsAMOU
MEPIECHINKYJIAPHONW IUIOCKOCTH. YTJIBI B IIPOCTPAHCTBE: YrOJI MEXAY NPSIMOU U
IJIOCKOCTBIO;  JBYTPAaHHBIM  Yroj, JIMHEWHBIM yrojd JBYTPAaHHOTO  yIJia.
[leprieHIUKYIISIp U HAKJIOHHBIE: PACCTOSIHUE OT TOYKHM 10 TUIOCKOCTH, PACCTOSTHUE
OT MNpsAMOM A0  IJIOCKOCTH,  NpoeKuus  (QUrypbl Ha  IJIOCKOCTb.
[leprieHIUKYJISIPHOCTh  IUIOCKOCTEH: INPU3HAK  INEPHEHAUMKYJISAPHOCTH  JIBYX
mIockocTer. Teopema o TpEX NMepHeHIuKyIspax.

MHoOrorpaHHuKHu

IloHATHE MHOTOIpaHHUKA, OCHOBHBIE 3JIEMEHTbl MHOTOI'DAHHUKA, BBIITYKIIbIE
Y HEBBIITYKJIbIE MHOTOI'PAaHHUKM; pa3BEPTKA MHOrorpaHHuka. [Ipusma: n-yronpHas
npu3Ma; TpaHU U OCHOBAHUS MPU3MBIL; MpsMas U HAKJIOHHAs MpU3MbL; OOKOBast U
MOJTHAs MIOBEPXHOCTh IIPU3MBI. [Tapannenenunen, NPSAMOYTOJIbHBIN
napajuleJienunes, U ero cporcra. l[lupamumpa: n-yronpHas nupamuaa, TpaHd U
OCHOBaHUE MUpPaMUIbl; OOKOBAsI U MOJIHAS TOBEPXHOCTh MUPAMMU/IbI; TPABUIIbHAS U
yCeu€HHas MNHUpaMuja. OJEMEHTbl HOpu3Mbl M nupamuasl. lIpaBuibHbIE
MHOTOTPAHHHUKU: MOHATHE MPABUIBHOIO MHOTOIPAHHUKA; MPABWUJIbHAS MpPU3MA U
NpaBWIbHAs NHPAMUA; NPABUIIbHAs TPEYroJibHas IHUPAMHUAA W TPABUIIbHBIN
teTpa’dap; KyO. IlpencraBieHne o mpaBUIBHBIX MHOTOTPAHHUKAX: OKTa’3p,
nozexasip u ukocasap. CeueHus Mpu3Mbl M TUPAMHUJIBI.

CuMmMmeTprs B NPOCTPAHCTBE: CHUMMETPUS OTHOCUTEIBHO TOYKH, HPSIMOI,
IUIOCKOCTU.  ODJEMEHTbl CUMMETPUM B MNHpaMHAaX, NapajuieJenunenax,
MPaBWJIbHBIX MHOIOTPAHHUKAX.



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 TIMOBEPXHOCTH U TOBEPXHOCTH TNPABWIHHON MHPAMUIBI,
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, oOpasyrolue UUAJTAHIPUYECKOU
MOBEPXHOCTH, OCh UWJIWHJIPUYECKOW TMOBEpXHOCTU. [[unuHAp: OCHOBaHUA U
OOKOBasi TMOBEPXHOCThb, OOpasyrolias W OCh, IUIOMAAb OOKOBOW U TOJHOM
MOBEPXHOCTH.

Konnueckass moBepXHOCTh, 00pa3yrolie KOHUYECKOW MOBEPXHOCTH, OCh U
BEpIIMHA KOHUYECKOM MmoBepXxHOcTU. KOoHyC: oOCHOBaHUE U BepIlIMHA, 00pa3yroIasi
U OCh; IUIOMAAhr OOKOBOM M TOJHOM TMOBEPXHOCTH. YCEUEHHBIN KOHYC:
oOpasyronue U BbICOTa; OCHOBAaHMS M OOKOBasi MIOBEPXHOCTb.

Cdepa u map: HeHTp, paauyc, AUAMETP; IUIOLIAJb MMOBEPXHOCTU CQEpHI.
B3aumnoe pacnosnoxxeHue chepbl U MIOCKOCTH; KacaTesibHasi MII0CKOCTh K cdepe;
101 ChEpPHI.

N300pakeHne Ten BpallleHus Ha TIIOCKOCTH. Pa3BépTka mUIMHIpa U KOHYyCA.

KomOunamuu Ten BpalieHUss W MHOTOTPAaHHUKOB. MHOTOrpaHHUK,
OMHUCaHHBIA OKO0JIO cdepnl; cdepa, BOHcaHHAS B MHOTOTPAHHUK, WU 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.

[logoOnubie Tena B mpocTpaHcTBE. COOTHOIICHUS MEXIY IUIOMIAISIMU
MOBEPXHOCTEHN, 00BEMaMU TTOI0OHBIX TEJI.

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

BekTopbl 1 KOOPAUHATHI B MPOCTPAHCTBE

BekTop Ha m1ockocTy U B ipocTpaHcTBe. CIIOKEHNE U BBIYUTAHUE BEKTOPOB.
YMHOKEHHE BEKTOpa Ha Yucio. Pa3ioxkeHue BeKTopa Mo TpEM HEKOMILIAHAPHBIM
BekTopaMm. [IpaBwiio mnapamnenenunena. PemieHwe 3amay, CBSI3aHHBIX €
NMPUMEHEHUEM TIpaBUJl JACUCTBUM € BekTropamu. lIpsMoyronpHas cucrema



KoopauHat B mpoctpaHcTBe. Koopaunatsel BekTopa. Ilpocteiimme 3amaun 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 OCBOCHHUS MPOrpaMMbl yuyeOHOTO MpeaMeTa
«MareMaTuka» XapaKTepU3yrOTCs:

I'pa:xknanckoe BocnuTanme:

c(hOPMHUPOBAHHOCTHIO TPAKTAHCKON TTO3UITMN 00YUAIOMIErocs KaKk aKTUBHOTO
M OTBETCTBEHHOI'O 4Yi€Ha POCCHUHCKOro OOIIecTBa, NPEJICTABICHUEM O
MaTEMaTUYECKUX OCHOBaX (PYHKIMOHUPOBAHUS PA3IUYHBIX CTPYKTYp, SIBJICHUH,
NpoleAyp TpaxaaHCKOro oOmiecTBa (BBIOOPHI, OMPOCHI U TIpP.), YMEHHUEM
B3aMMO/JICHCTBOBAaTh C COI[MAJbHBIMA HWHCTUTYTaMH B COOTBETCTBHM C HX
GyHKIMUSIMU ¥ HA3HAYCHUEM.

IHaTpuoTnyeckoe BOCIIUTAHUE:

c(hOpPMHUPOBAHHOCTHIO POCCUICKOM TPaXTAHCKON UIIEHTUYHOCTH, YBAXKEHUS K
MPOIIIOMY U HACTOSIIIIEMY POCCUICKONW MaTEMAaTHKU, IICHHOCTHBIM OTHOIIIEHUEM K
JTOCTHXKEHUAM POCCHUMCKUX MATEMATUKOB U POCCUMCKON MAaTEMaTUYECKOM IIKOJIbI,
K HCIOJB30BAHUIO 3THUX JOCTHKEHUW B JPYrMX HayKax, TEXHOJIOTHSX, cdepax
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 IOCTPOCHUE YCTOMYMBOTO OYAYIIETO.

JcTeTH4ecKoe BOCIUTAHUE:

ACTETUYECKUM OTHOIIICHUEM K MHpPY, BKIIIOYasi ICTETUKY MaTeMaTUYECKHUX
3aKOHOMEPHOCTEM, OOBEKTOB, 3ajad, PEIIEHHN, paCCyXICHUM;
BOCIIPUUMYHMBOCTBIO K MATEMAaTUYECKUM aCIeKTaM Pa3jIMuHbIX BUIOB UCKYCCTBA.

dusuyecKoe BOCIIUTAHUE:

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 dusnueckas AKTHUBHOCTB); busrgecKoro
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 €€ MPUIOKEHUSIMH, YMEHUEM COBEpLIaThb OCO3HAHHBIA 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 MMPAKTHYSCKHUX 33/1a4 MaTEMaTHICCKON HaIPaBICHHOCTH.

IKO0JIOrHIYeCKOe BOCIIUTAHHE:

c(OPMHPOBAHHOCTHIO DKOJOTHYCCKON KYyJIbTYpbl, IMOHWUMAHHEM BIIWSHHUS
COIIMAJIBHO-D)KOHOMHYECKHUX TIPOIIECCOB HAa COCTOSHUE MPUPOTHON M COIUATIBLHOM
CpeIbl, OCO3HAaHHEM TJ00aJbHOTO XapaKTepa JKOJOTHYCCKHX  IPOoOJIeM;
OpHEHTalell Ha TMPUMEHCHHE MAaTeMAaTHYeCKUX 3HAHWM IS pelieHUs 3aaad B
0o0JaCTH  OKpY)KAIOMIeH Ccpefpl, IUIAHUPOBAHUS TIOCTYNIKOB W OIICHKA WX
BO3MOYKHBIX TTOCJICICTBUM VISl OKPYKAIOIIEH CPEIbI.

IleHHOCTH HAYYHOIO NO3HAHUSI:

c(hOpMHUPOBAHHOCTHIO 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 ¥ MaTeMaTHYeCKOW KyJIbTypOW KaK CpPEJACTBOM IIO3HAHUS MUPa;
TOTOBHOCTBIO OCYIICCTBJISATh TMPOEKTHYH) M HCCIAEAOBATEIBCKYIO JESATEIbHOCTD
WHIUBUTyaJIbHO U B TPYIIIIE.

METAIIPEJMETHBIE PE3YJIBTATBI

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

1)  Vuuseepcanvnvie  noznasamenvhvle  Oelicmsus, — 00eCneuU8arOm
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 JIOTHKH, JEAYKTUBHBIX 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 MCCIENOBATEIbCKUI 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 OCOOECHHOCTEH MaTeMaTUYECKOTO
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 0000IIEHUI;

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 HaJEKHOCTD uHbOopMaIuu 1o CaMOCTOSTEIIEHO
chOpMYITUPOBAHHBIM KPUTEPHUSIM.

2) Vuusepcanvmvie KOMMYHUKAmMUGHbBlE  OcliCmeus, 0becnedusaom

choOpMUPOBAHHOCMb COYUATILHBIX HABLIKOG 00VUAIOUUXCHL.

OO0uenue:



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

B X0/ 0OCY>KJIECHHS 3a7aBaTh BOMPOCHI IO CYIIECTBY 00CYKIaeMON TEMBI,
poOJIeMBbl, perraeMoi 3aj1auu, BEICKa3bIBaTh UJEH, HAIICJICHHBIC HAa TIOUCK
pPEILIEHHUsI; COMNOCTAaBIATh CBOM CYXKIECHUS C CYXACHUSAMH JPYTHX
YYaCTHUKOB JHAaliora, OOHapyXUBaTh Pa3U4He U CXOJCTBO IMO3UILIHUN; B
KOpPEKTHOM Popme popMyIHpOoBaTh pa3HOTIIACHS, CBOU BO3PAXKEHUS;
NPEACTAaBIATh  pPE3yJbTaThbl  PELICHHs  3aJadyd,  DKCIIEPUMEHTA,
UCCIIEIOBaHMsI,  IPOEKTAa;  CAMOCTOATEIbHO  BBIOMpaTh  (opmar
BBICTYIUICHHUS C yU4ETOM 3a/1a4 MPE3eHTAUU U OCOOEHHOCTEN ay TUTOPHUH.

CorpyaHu4ecTBo:

3)

MOHMMAaTh W MCIHOJB30BaTh  MPEUMYIIECTBA  KOMAHIHONM U
WHUBUyaIbHON paOOThI MPU PEIICHUH YYEOHBIX 3a]1a4; MPUHUMATH 11EJTh
COBMECTHOM JEATENbHOCTH, IUIAHUPOBATh OPraHU3AlUI0 COBMECTHOMN
paboThI, pacnpeaeNsTh BUABI padboT, JOTOBApUBATHCA, 00CYXKAATh MPOIECC
U pe3yibTaT padoThl; 0000111aTh MHEHUS HECKOIBKUX JIIOJICH;
y4acTBOBATh B IPYIIOBBIX (popMax paboThl (00CYKIeHMs, OOMEH MHEHUM,
«MO3TOBBIE MITYPMbD» U WHBIC); BBINOIHATH CBOIO 4YacTh pPabOThl U
KOOPJIMHUPOBATh CBOM JIEUCTBHUSI C JPYTUMH UJE€HAMU KOMAaH/IbI,
OIICHUBATh KAa4€CTBO CBOETO BKJIaJla B OOLIMNA MPOIYKT MO KPUTEPUSIM,
c(hopMyJIMPOBAHHBIM YUYaCTHUKAMH B3aUMOJICHCTBUSI.

Vuueepcanvnvie  pezynamuenvie  Oeticmesus, obecneuusaiom

Gdopmuposarue cMbLCIOBbIX YCMAHOBOK U HCUZHEHHBIX HABLIKOG TUYHOCTU.
Camoopranusamnus:

COCTAaBJISITH IUIAH, AITOPUTM PEIICHUS 3a]]a4H, BBIOUPATh CIIOCO0 pereHus
C YU4E€TOM UMEIOIIUXCS PECYPCOB U COOCTBEHHBIX BO3ZMOKHOCTEH,
apryMEHTHPOBATh U KOPPEKTUPOBATH BAPUAHTHI PEIIEHUN C YUETOM HOBOM
uHpopmanuu.

CaMOKOHTPOJIb:

BIAJCTh HAaBBIKAMU TO3HABAaTEIbHOM pediIekcur Kak OCO3HAHHS
COBEPIIAEMBIX JIEMCTBUM M MBICIUTENIBHBIX MPOLIECCOB, UX PE3YJIbTATOB;
BJIQJIETh CHOCOOAMHM  CaMOIIPOBEPKHM, CAMOKOHTPOJISI  Tpoiecca U
pe3yJsibTaTa pelieHus MaTeMaTUYECKOM 3aauu;

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



e OIGHUMBATh COOTBETCTBHE pE3yJbTaTa WEIHM U YCJIOBHUSAM, OOBSICHSTH
NPUYUHBI JTOCTUKEHUS WIM HEJOCTHXKEHUSI PE3YJIbTaTOB JEATEIbHOCTH,
HAXOJIUTh OIMUOKY, 1aBaTh OLICHKY MPUOOPETEHHOMY OIIBITY.

ITPEAMETHBIE PE3YJ/IBTATDBI
10 KIIACC

OmneprpoBaTh MOHATUSIMU: TOUKA, IIPsIMAs, INIOCKOCTb.

[IpuMEHATh aKCMOMBI CTEPEOMETPHM M CIEACTBHUS W3 HUX I[PU PELICHUU
F€OMETPUYECKUX 3a/aY.

OnepupoBaTh NOHATUAMU: NAPALIETBHOCTD U MEPIEHAUKYISIPHOCTD MPSMBIX
U IIJIOCKOCTEHN.

KnaccuduumpoBate B3aMMHOE pPacHOJIOKEHHE MPSAMBIX U IUIOCKOCTEH B
IPOCTPAHCTBE.

OnepupoBarh MOHATUAMM: JABYTPaHHBIA YTOJ, TpaHU ABYTPAHHOTO Yria,
pedpo IBYrpaHHOrO yIja; JUHEMHBIA yrojl ABYTPaHHOIO yrja; TpajycHas Mepa
JBYTPAHHOTO yIJa.

OnepupoBaTh MOHATUSMU: MHOTOIPAHHMK, BBITYKJIbIA M HEBBITYKJIBIMI
MHOTOIPAHHHK, 3JIEMEHTBl MHOTOTPaHHUKA, MPABUIIbHBI MHOTOTPAHHUK.

Pacrio3HaBaTh OCHOBHBIE BHABI MHOTOI'PDAaHHHUKOB (IMpaMuia; IpU3Ma,
IPSIMOYTOJIBHBIN Mapajuienenumnes, Ky0).

KnaccupummpoBate  MHOTOTpaHHHKHM,  BbIOMpass ~ OCHOBaHUS  JUIA
Kjiaccuukanuy (BBIMYKJIbIE M HEBBINYKJIbIE MHOTOTPAaHHUKU; MPaBUIIbHbBIE
MHOTOTPAHHUKU; TIPSIMbIE U HAKJIIOHHBIE MPU3MBI, apajuIeICIUNIEebl).

OnepupoBath MOHATUSAMHU: CEKYIas MJIOCKOCTh, CEYEHHE MHOIOTPaHHUKOB.

OOBACHATH TPUHLIUIIBI IOCTPOCHUS CEUEHUH, HCTIOJIb3YSl METO/I CJIEJIOB.

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

Pemmarp 3a1aun Ha HaxOXKJIEHHE TEOMETPUUECKUX BEJIMYMH MO 00pa3laM Win
QITOPUTMAaM, TPHUMEHSSI W3BECTHBIE AHAJUTUYECKUE METOAbl IPU PEIICHUU
CTaHJAPTHBIX MaTEeMAaTHYECKUX 3a7a4 HAa BBIYMCICHUE PACCTOSHUNA MEXKIY JABYMSI
TOYKaMH, OT TOYKA JO MNOpSIMOW, OT TOYKH JO IUIOCKOCTH, MEXKIY
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
CKPEILMBAIOIIMMUCSA OPSIMBIMH, MEXIy MpPsAMOM M  IJIOCKOCTBIO, MEXAY
IJIOCKOCTSIMH, IBYTPaHHBIX YIJIOB.



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

OnepupoBaTh MOHATHSIMH: CHMMETPUS B TIPOCTPAHCTBE, IIEHTP, OCh W
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 UIsI PEMICHUS CTEPEOMETPUUCCKUX
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.

[IpuBoaMTh TIpUMEPHI MaTEMAaTHYCCKUX 3aKOHOMEPHOCTEH B MpUPOIE 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 CPOPMYIMPOBAHHONH TIPOOIEMBI, MOJACIUPOBATH PCATbHBIC
CUTyallil Ha s3BIKE TEOMETPUH, WCCIEAOBaTh IIOCTPOCHHBIE MOMACIHA C
WCIIOJIb30BaHUEM IeOMETPUUYSCKUX TIOHATUH 1 TeOpeM, arapara ajareOpsl; peniaTh
MPaKTHYECKUE 3a7a9H, CBA3aHHBIE C HAXOXKICHHEM T€OMETPHUUCCKUX BEITHYNH.

11 KJIACC

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

Pacno3naBath Tena BpamieHus (UIMHIP, KOHYC, cdepa U 1map).

OOBSICHATH CITOCOOBI MOTYUYEHUS TE 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.

Boruucnsate  00BEMBI M IJIOMIAAM  TOBEPXHOCTEH  Tel  BpalleHwUs,
TCOMETPUUYCCKUX TEJI C TPUMEHEHUEM (HOPMYI.

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

BbIYUCHISATE COOTHOIIEHHSI MEXAY IUIOIIAASIMU MOBEPXHOCTEH U 00BbEMaMU
MOJOOHBIX TEII.



N300paxaTh u3yyaeMmble (QUIypbl OT PYKH U C IPUMEHEHHEM IPOCTHIX
YepTEKHBIX NHCTPYMEHTOB.

BbIIONHATE (BBIHOCHBIE) MJIOCKUE YEPTEKHU U3 PUCYHKOB MPOCTHIX 0OBEMHBIX
duryp: Buxa cBepxy, cOOKy, CHU3Y; CTPOUTH CEUECHHUS TEJ BPAIICHHUS.

W3Bnekatb, WHTEPNPETUPOBATH W MpPeoOpa3oBbIBaTh HHOOPMALUIO O
IPOCTPAHCTBEHHBIX F€OMETPUUECKUX (PUrypax, NPEACTaBICHHYIO Ha YepTekax U
PUCYHKaX.

OnepupoBaTh MOHATUEM BEKTOP B IPOCTPAHCTBE.

BbINONHATE JIEUCTBUS CJHOKEHUS BEKTOPOB, BBIYMTAHUA BEKTOPOB W
YMHOXEHHS BEKTOpA Ha YUCIO, OOBICHITH, KAKUMHU CBOWCTBAMU OHH 00JIaTAt0T.

[IprMeHATh IpaBUIIO NIapaJUICIICIIUAIIEAA.

OnepupoBaTh NOHATHIAMU: JEKAPTOBBI KOOPJIMUHATHI B IPOCTPAHCTBE, BEKTOP,
MOZYJIb BEKTOpPA, PABEHCTBO BEKTOPOB, KOOPAMHATHI BEKTOPA, YTOJI MEXIY
BEKTOPAaMH, CKaJSIPHOE MPOU3BEICHUE BEKTOPOB, KOJUIMHEAPHBIE U KOMILIAHAPHBIE
BEKTOPBI.

HaxoauTe cyMMy BEKTOpPOB M IIPOU3BEACHUE BEKTOPA HA YUCIIO, YIOJI MEXKIY
BEKTOpPaMH, CKaJspHOE IIPOM3BEIACHUE, PpACKIAAbIBaTh BEKTOp IO JBYM
HEKOJJIMHEAPHBIM BEKTOPaM.

3anaBaTh INIOCKOCTh YPABHEHUEM B JIEKAPTOBOM CUCTEME KOOPAUHAT.

[TpumensTs TeomeTpuueckue (HakThl Uil PEUICHUs] CTEPEOMETPUUYECKUX
3a/1a4, IPEANOJIarallinX HECKOJIBKO IAaroB PELICHUs, €CIU YCIOBUs IPUMEHEHUS
3aJlaHbl B IBHOM (hopMme.

Pemwate mpocreimne reoMeTpuyecKUe 3a1adyd Ha NPUMEHEHUE BEKTOPHO-
KOOPAMHATHOTO METOAA.

Pemwlarp 3amauM Ha [0Ka3aTebCTBO MAaTEMAaTHYECKUX OTHOLICHUW W
HaXO0XkJI€HWE FeOMETPUUECKUX BEJIMUMH M0 00pa3laM WiIH alropuT™MaM, MPUMEHsS
W3BECTHBIE METO/IbI IPH PEILICHUH CTAaHAAPTHBIX MaTEMAaTUYECKHUX 3a7a4.

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

[IpuBOONTHE NpHUMEpPHl MATEMATHYECKHUX 3aKOHOMEPHOCTEW B IPUPOAE H
JKW3HU, PACTIO3HABATH IIPOSIBJIICHUE 3aKOHOB I'€OMETPUHU B UCKYCCTBE.

[IpyMeHATh MOJyYECHHBIE 3HAHMS HA MPAKTHUKE: aHAJIU3UPOBATH pPEAbHBIC
CUTyallud W TPUMEHATh HW3YYEHHBIE IIOHATHS B MPOLECCE IOUCKA PEIICHUS
MaTeMaTHYeCcKd C(HOPMYIUPOBAHHONW MPOOJEMbl, MOJEIUPOBATH peajbHbIC
CUTyallMd Ha S3bIKE T'E€OMETPUHU, MWCCIENOBATh IIOCTPOEHHBIE MOJEIN C
UCITIOJIb30BAaHUEM T€OMETPUUYECKUX TTOHITHI U TeOpeM, anmnapara aareOpsl; pemaTh
MIPAKTUYECKUE 3a7a4H, CBA3AHHBIE C HAXOKICHUEM T€OMETPUUECKNX BEJINYHUH.



TEMATHYECKOE IINTAHUPOBAHHUE

10 KUIACC
KosaunyecTBo 4acoB JJIeKTPOHHBbIE
Ne HaumeHoBaHue pa3/ie/ioB U TeM (uudposBbie)
KonTpoabubie | IlpakTnueckue
n/n NMPOrpamMmbl Bcero o0pa3oBaTe/ibHbIE
padoThI padoThI
pecypcsl
bubmuorexa [JOK
1 Brezetiite B cepeomeTpitio 10 https://m.edso00.ru/1c209e37
5 [Ipsimble ¥ TIIOCKOCTH B MPOCTPAHCTBE. 12 1 bubnunoreka [JOK
[TapannenbHOCTh NPSIMBIX U MJIOCKOCTEN https://m.edsoo.ru/1c209e37
3 [IepnieHUKyYIAPHOCTD NPSMBIX U 12 bubnuoreka [IOK
IIJIOCKOCTEMN https://m.eds00.ru/1c209e37
bu6mmoreka [IOK
4 VYTIbl MEXKIY NPSIMBIMU U TUIOCKOCTSIMU 10 1 https://m.edsoo.ru/1c209e37
bu6nmoreka [JOK
> MuororparHit 1 1 https://m.edso00.ru/1c209e37
" bubnuotexa [JOK
0 OOBEMEI MHOTOTPAHHHKOB o 1 https://m.edso00.ru/1c209e37
7 IToBTOpEHME: CeUEHHUS], pACCTOSIHUSA U YIJIbI 4 1 bubmmorexa [JOK
p ’ -P T https://m.eds00.ru/1c209e37
OBUIEE KOJIMYECTBO YACOB I10 ITPOI'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

KosaunyecTBo 4acoB DJIeKTPOHHbIE
HaumeHoBaHue pa3esioB U TeM uuppoBbIe
Ne i/ P Konrpoabnsie | IlpakTHyeckue (upp )
NMPOrpaMmblI Bcero o0pa3oBaTte/ibHbIE
padoThI padoThI
pecypchl
bubnunoreka LIOK
L Tena pameis 12 https://m.edsoo.ru/1c209e37
N bubnuoreka [IOK
2 1
OOnEub TN > https://m.edsoo.ru/1c209e37
bubmuoreka [{OK
3 BekTopbl 1 KOOpIMHATHI B IPOCTPAHCTBE 10 1 https://m.edso0.ru/1c209e37
4 [ToBTOpenue, 06001ICHNE, 7 1 bu6nmorexa LIOK
cucTeMaTu3alus 3HaHui https://m.edsoo.ru/1c209e37
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 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 KUIACC
KoJunyecTBO 4acoB DJIeKTPOHHbBbIE
Ne Hara uugposbie
Tema ypoka KonTpoabubie | IlpakTnueckue
n/n Bcero u3ydyeHusi  odpa3zoBaTesbHbIE
padoThI padoThI
pecypcsbl
OCHOBHBIE OHSTHS CTEPEOMETPUU:
TOYKa, IpsiMasi, IIOCKOCTb,
npoctpancTBo. [IpaBuna
1 M300paKeHUs Ha PUCYHKAX: 1 bubmmorexa [JOK
P pHeyH o https://m.edsoo.ru/aecc77cd
M300paXeHUS IIOCKOCTEH,
NapajuIebHbIX IPSIMbIX (OTPE3KOB),
CepeHbI OTpE3Ka
[TonsaTHA: nepecekarommecs
2 TUTOCKOCTH, TTEPECEKAIOIHECs psMast 1 brbmmorexa LTOK
- 11ep p https://m.eds00.ru/2d8a9c99
U TUIOCKOCTb
[TonsaTHA: nepecekaromuecs
3 MJIOCKOCTH, TepeceKaromecs npsmas 1 brbmmorexa LTOK
- T1ep p https://m.edsoo.ru/db685e73
U TJIOCKOCTh
3HAaKOMCTBO C MHOTOI'paHHHKaMHU,

4 n300pa’keHre MHOTOTPAaHHUKOB Ha 1 bu6muoreka [JOK
pUCYHKaX, Ha IPOCKLIMOHHBIX https://m.edsoo.ru/a63959%d
yepTexax
HavanwsHbie cBeneHNs 0 Kyoe u

5 MUPAMUE, X PA3BEPTKU U MOAEITH 1 bubmmorexa [JOK

PAMILAE, X passep ACTH. https://m.eds00.ru/b30dff38
CeueHusi MHOTOIPaHHUKOB
6 HauanpHabie cBenenus o kyoe u 1 bubnuotexa [JOK



https://m.edsoo.ru/aecc77cd
https://m.edsoo.ru/2d8a9c99
https://m.edsoo.ru/db685e73
https://m.edsoo.ru/a63959ed
https://m.edsoo.ru/b30dff38

nupamuie, X pa3BEPTKU U MOJIEIH.
CeueHusi MHOTOIPaHHUKOB

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

Ilonsatue 06 akCHOMAaTUYECKOM

7 IIOCTPOCHUH CTEPEOMETPHH: aKCHOMBI bubmmorexa [JOK
P P pHiH: https://m.edsoo.ru/Occ5c4fe
CTEPEOMETPHH U CIICACTBUS U3 HUX
[TonsiTHE 00 aKCHOMATHYECKOM
8 MMOCTPOCHUU CTEPEOMETPUH: aKCHOMBI bubmorexa LOK
P p pHit: https://m.eds00.ru/239c8ch4
CTEPEOMETPHUH U CIEACTBUS U3 HUX
Ilonsatue 06 akCHOMATUYECCKOM
9 IMOCTPOCHUH CTEPEOMETPHUH: aKCHOMBI bubmorexa HOK
P P puH: https://m.eds00.ru/65c6b106
CTEPEOMETPHUH U CIEACTBUS U3 HUX
Ilonsatue 06 akCMOMATUYECCKOM
10 ITIOCTPOCHUH CTEPEOMETPHH: AKCHOMBI bubmorexa [IOK
p p pH: https://m.edso0.ru/258fc245
CTEPEOMETPHUH U CIICACTBUS U3 HUX
B3anMHOe pacnonokeHue npsMbIX B
11 IIPOCTPAHCTBE: IEpeceKarouecs, bubmmnoreka HOK
NapajuleJIbHbIE U CKPEILUBAIOLIUECS https://m.edsoo.ru/1a2520f6
npsiMbIe
[TapaniensHOCTh MPSMBIX U
IIJIOCKOCTEH B IPOCTPAHCTRBE:
12 napajuieJbHbIC MPSIMbIC B bubmorexa HOK
p p . https://m.edsoo.ru/93ad36b3
MPOCTPAHCTBE; MApaUICIIBHOCTD TPEX
MIPSIMBIX
[TapamiensHOCTh IPSIMBIX U
13 IJTOCKOCTEM B MTPOCTPAHCTBE: bubnuotexa [JOK
[TapamrensHOCTh IPSIMON U https://m.edsoo.ru/ee1d19b9
TJTIOCKOCTH
14 VYTIbl ¢ COHANpPaBIE€HHBIMU bu6nunorexa LIOK



https://m.edsoo.ru/3d8ffd32
https://m.edsoo.ru/0cc5c4fe
https://m.edsoo.ru/239c8cb4
https://m.edsoo.ru/65c6b106
https://m.edsoo.ru/258fc245
https://m.edsoo.ru/1a2520f6
https://m.edsoo.ru/93ad36b3
https://m.edsoo.ru/ee1d19b9

https://m.edso0.ru/9f4071b9

CTOPOHaMU
15 VYroa Mexay npsMbIMU B bubmmoreka [JOK
MPOCTPAHCTBE https://m.edsoo.ru/fe733862
VYron Mexay npsMbIMU B bubnmoreka [JOK
16
MPOCTPAHCTBE https://m.eds00.ru/2935a9a0
17 [TapamienbHOCTh TIOCKOCTEH: bubmmoreka [JOK
napajiebHbIe TIJIOCKOCTH https://m.edsoo.ru/2e18f255
18 CaolicTBa napamieiabHbIX MIIOCKOCTEN bubmmorexa LIOK
P https://m.edsoo.ru/e504d656
[Ipocreiimme MpocTpaHCTBEHHBIE
19 (GUTypHl Ha IIOCKOCTHU: TETPAd buGnuorexa [IOK
P + 1CTPAsP, https://m.edso0.ru/4a28dc02
KyO, mapasuienenumne/
. bubnuoreka [{OK
20 Hoctpoeriite ceterinit https://m.edsoo.ru/1d434dOf
. bubnuoreka [JOK
21 IT
OCTpOCHHe Cereri https://m.edsoo.ru/ec26fe5d
KonTponbHas pabota mo Teme
99 "[Ipsimble ¥ TUIOCKOCTH B bubmuoreka [IOK
npocrpancTse. [TapamiensHOCT https://m.edsoo.ru/9a0a9e56
MPSIMBIX U MJI0CKOCTEN"
[leprieHAMKYAAPHOCTD NPSAMOU U
23 HJI(I:CKOCHTI/I'};Ie l:)HeH WK 1131;1 HBIC bubmmorexa [IOK
- EPHCHIMRY AP https://m.edsoo.ru/b19f6a5d
MPSIMBIC B TIPOCTPAHCTBE
24 [Ipsimble napasuienbHbIEe U bubmuoreka [IOK
MEPIEHUKYISIPHBIE K IITTIOCKOCTH https://m.edsoo.ru/0ac11c95
o5 [IpsimMble mapanienbHble U bubmuoreka [IOK
MEePIEeHANKYISIPHBIE K TNIOCKOCTH https://m.edso0.ru/ba545966
26 [Ipu3Hak nepneHANKYISIPHOCTH bubnuoreka [JOK



https://m.edsoo.ru/9f4071b9
https://m.edsoo.ru/fe733862
https://m.edsoo.ru/2935a9a0
https://m.edsoo.ru/2e18f255
https://m.edsoo.ru/e504d656
https://m.edsoo.ru/4a28dc02
https://m.edsoo.ru/1d434d0f
https://m.edsoo.ru/ec26fe5d
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pr[MOﬁ H IIJIOCKOCTHU

https://m.edsoo.ru/f85bfc46

97 [Ipu3Hak nepneHaAuKyJIIpHOCTH bubmmoreka [JOK
MPSAMON U TIIOCKOCTH https://m.eds00.ru/79165d15

98 Teopema o npsmoi bubnmoreka [JOK
MEePNEHANKYISIPHON MIJIOCKOCTH https://m.edso00.ru/635c5087

29 Teopema o npsmoi bubmmoreka [JOK
MEePHEHIUKYISIPHON MIJIOCKOCTH https://m.edsoo.ru/bd3745f8

30 Teopema o npsimoit bubnnorexa [JOK
MEePHEHIUKYISIPHON MIJIOCKOCTH https://m.edsoo.ru/7d18834b
[lepnieHIUKYNSIp ¥ HAKIOHHBIE:

31 paccTosiHue OT TOYKH JI0 MIIOCKOCTH, ]r?'::[?sj?/l//lr?wT:(;(si)cL)lr(allg3c477 43
paccTostHUE OT MPSAMOM 70 TNIOCKOCTH T '
[eprieHAUKYIAp U HAKJIOHHBIE:

32 paccTOsTHUE OT TOYKH JI0 TUIOCKOCTH, ﬁg{iﬁ;ﬁjﬁﬁ)?ﬁ}é{s fofadd
paccTostHUE OT MPSAMOM 70 TUTOCKOCTH T '
[eprieHAUKYISAp ¥ HAKITOHHBIE:

33 paccTosHUE OT TOYKH 10 IIOCKOCTH, E;IS;II//I&T:;(;?SE%%S%
paccTostHUE OT MPSMOM 70 TNTOCKOCTH T '
[eprieHAUKYISAp ¥ HAKITOHHBIE:

b K

34 paccTosiHiEe OT TOYKH JI0 TIOCKOCTH, htI:[I[?sJ?/I//IrzTeecjcsi)?r(a Idbee22be
paccTosiHue OT MPSMOM 70 TIIOCKOCTH T '

35 VYTIibl B IPOCTPAHCTBE: YIOJI MEXIY bubnuotexa [JOK
IIPSIMOM U TUIOCKOCTBIO https://m.edsoo.ru/6b61b2b4

36 JIByrpaHHBIN YIroJl, JUHEHHBIA Yroi bubmuoreka [JOK
JABYIPaHHOIO yIJia https://m.edsoo.ru/5faOb3ce

37 JIByrpaHHBIN yroJj, TUHEUHBIN yroi bubmuoteka [IOK
JABYIPaHHOIO yIJia https://m.edsoo.ru/c7c777ed

38 [lepneHuKyISIPHOCTD MJIOCKOCTEH: bubmmoreka [JOK



https://m.edsoo.ru/f85bfc46
https://m.edsoo.ru/79165d15
https://m.edsoo.ru/635c5087
https://m.edsoo.ru/bd3745f8
https://m.edsoo.ru/7d18834b
https://m.edsoo.ru/33c477d3
https://m.edsoo.ru/66fefadd
https://m.edsoo.ru/a5b7b8e3
https://m.edsoo.ru/dbee22bc
https://m.edsoo.ru/6b61b2b4
https://m.edsoo.ru/5fa0b3ce
https://m.edsoo.ru/c7c777ed

MPU3HAK NEPICHAUKYISIPHOCTH IBYX
IIJIOCKOCTEH

https://m.edsoo.ru/ec3e2da3

[leprieHAMKYASAPHOCTD IJIOCKOCTEH:

bub6nmoreka [IOK

39 HpHsHar HeupHeHHHKyMpHOCTH ABYX https://m.edsoo.ru/ed9e2a8e
IJIOCKOCTEHN
[leprieHAMKYASAPHOCTD IIOCKOCTEH:
40 IIPU3HAK NEPIEHIUKYIIPHOCTU ABYX bubamorexa LIOK
. https://m.edsoo.ru/ba75dc57
IJI0CKOCTEN
41 TeopeMa 0 TpEX NepHeHANKYIIApax bubmorexa LIOK
https://m.edsoo.ru/e4972cdc
42 Teopema o Tpéx nepneHAUKYISIPax bubmorexa HOK
https://m.edsoo.ru/52188a7d
43 Teopema o Tpéx nepneHAUKYISIPax bubmmorexa [JOK
https://m.eds00.ru/9f246736
KonrtponbHas pabora no Temam
44 "IlepnieH IUKYISIPHOCTD NPSAMBIX U bubmuoreka [IOK
miockocteil" u "Yribl MexIy https://m.edsoo.ru/5b971ef3
MPSIMBIMU U TUIOCKOCTSIMU"
[ToHsiTHE MHOTOTpaHHUKA, OCHOBHbBIE
3JIEMEHThl MHOTOT'PaHHUKA,
45 BBIITYKJIbIE U HEBBIITYKJIbIE brbmmorexa LTOK
B https://m.edsoo.ru/2d24e873
MHOTOTPaHHUKH; pa3BEPTKA
MHOTOT'paHHHUKA
[Tpu3ma: N-yronpHas mpu3Ma; rpaHu 1
46 OCHOBAHMS IIPU3MBIL; IIpsIMast U bu6muoreka [JOK
HaKJIOHHAsI IPU3MBbI; OOKOBas U https://m.edsoo.ru/b4ad63ad
MIOJTHASI TOBEPXHOCTH MPU3MBI
47 [Tapannenenunen, TpsSIMOYTOIbHBII bubmmorexa [JOK

https://m.edso0.ru/8a7be683



https://m.edsoo.ru/ec3e2da3
https://m.edsoo.ru/ed9e2a8e
https://m.edsoo.ru/ba75dc57
https://m.edsoo.ru/e4972cdc
https://m.edsoo.ru/52188a7d
https://m.edsoo.ru/9f246736
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napajiiCJICIUIIEa U €T0 CBOMCTBA

[Mupamuna: N-yroyibHas nupammuaa,
IpaHu ¥ OCHOBaHHE MMUPAMHU/IBI;

48 0OKOBas U I0JIHAS HOBEPXHOCTH bubnnorexa HOK
p B https://m.edsoo.ru/fblcd0a5
MUPaMU/IbI; TIPABIIIbHAS M YCEUEHHAS
UpamMuia
[IpaBWIIbHBIE MHOTOTPAHHUKH:
MOHATHE MTPABUIBHOTO

49 MHOTOTpaHHHKA; IPaBUIIbHAS IIpU3Ma Bbu6moreka [JOK
U IIpaBUJIbHAS [TUPAMUJA; https://m.eds00.ru/074c8865
MpaBWIbHAS TPEYTOJIbHAS MTHPAMUIA
Y TIPaBUJIBHBIN TETPadp; Kyo
[Ipencrarnenue o MpaBUIbLHBIX

50 MHOTOIPaHHHUKAX: OKTad bubmorexa HOK

P ' P> https://m.edsoo.ru/a0fdd5bf
TOJEKadAp U UKOCAdIP.
CumMMeTpHs B MPOCTPAHCTBE:
CUMMETPHSI OTHOCUTEIFHO TOYKH,

51 MPSIMOM, TUIOCKOCTH. DJIEMEHTBI bubmuoreka [IOK
CUMMETPHUH B IHPAMUJAX, https://m.edsoo.ru/b9e777d9
napajuiesienuIne 1ax, MPaBUiIbHBIX
MHOTOTpaHHUKAX
Brraucnenme 31eMeHTOB

52 MHOTOTPaHHHUKOB: pEOpPa, THaroHaIn bubmmorexa TIOK

P - bebpa, ’ https://m.edsoo.ru/6¢cdbecef
yTIIBI
[Tmomaas 60KOBOI MOBEPXHOCTH H
IOJIHOM NTOBEPXHOCTH MPSAMOU
. bubnuotexa [JOK
53 MIPU3MBI, TUIOLIab OCHOBAHUM,

TeopemMa 0 GOKOBOM MOBEPXHOCTH
IIPSIMOY IIPU3MBI

https://m.edso0.ru/37d84157



https://m.edsoo.ru/fb1cd0a5
https://m.edsoo.ru/074c8865
https://m.edsoo.ru/a0fdd5bf
https://m.edsoo.ru/b9e777d9
https://m.edsoo.ru/6cdbecef
https://m.edsoo.ru/37d84157

[Tnomans 60KOBOM MOBEPXHOCTH H
MMOBEPXHOCTHU MPABUIBLHOMN

bu6nmoreka IIOK

>4 HHpaMHf[H’ feopema o nnom"azm . https://m.edso0.ru/5603e30b
OOKOBOH MOBEPXHOCTH YCCUEHHOM
MTUPAMUIBI
55 KonrponsHas pabora o Teme bubnuoreka [JOK
"MHororpaHHuku" https://m.edsoo.ru/a95f5c04
N bubnuorexa [JOK
56 Honsie 06 0bneme https://m.edsoo.ru/7ad0020b
. bubnuoreka [{OK
S7 O0BEM mupamHE! https://m.edso0.ru/235171b3
N bubnuorexa [{OK
o8 O0BEM mupamHE! https://m.edsoo.ru/f47dfefd
N bubnuoreka [{OK
59 OOBEM mipamu b1 https://m.eds00.ru/79¢10312
" bubnuoreka [JOK
60 OOBEM mpamHE! https://m.edsoo.ru/2faadc3f
N bubnuoreka [{OK
1
6 OOBEM mpH3MbI https://m.eds00.ru/79853608
N bubnuoreka [{OK
62 O0BEM mpu3MEL https://m.edso0.ru/1e053890
" bubnuotexa [JOK
63 OOBEM mpH3MbI https://m.edso0.ru/482d3f51
64 KonrtponsHas pabora no teme bu6muoreka [JOK
"O0BEMBI MHOTOTPAHHUKOB" https://m.edso00.ru/28a6573c
[ToBTOpeHue, 060061IeHNE
65 cucTeMaTu3alys 3HaHUH. bubmuorexa [{OK

[Toctpoenue ceueHuii B
MHOTOTpaHHHUKE

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



https://m.edsoo.ru/5603e30b
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https://m.edsoo.ru/f47dfefd
https://m.edsoo.ru/79c10312
https://m.edsoo.ru/2faadc3f
https://m.edsoo.ru/79853608
https://m.edsoo.ru/1e053890
https://m.edsoo.ru/482d3f51
https://m.edsoo.ru/28a6573c
https://m.edsoo.ru/098bedad

[ToBTOpeHmE, 0600IIEHNE
CHCTEMATH3aLMs 3HAHWIA.

66 Brrunciienue pacCTOsSHUM: MEXKIY 1 bubmuorexa [IOK
JIBYMsI TOUKaMHU, OT TOYKHU JI0 IPSMOH, https://m.edsoo.ru/f7792ba9
OT TOYKH JI0 IJIOCKOCTH, MEXKY
CKPEIIMBAIOIIUMUCS TIPSIMBIMU
bu6nunorexa LIOK
67 Hrorosas koHTpoJIbHAsT paboTa 1 https://m.edsoo.ru/b9146bc0
[ToBTOpEeHME, 0000IIEHNE
CUCTEMaTHU3aIMs 3HAHUH.
Brruucnenue yrioB: Mex
68 CKpGIIII/IBaIOHIfMI/ICFI npm\iiMH, 1 Bubmiorexa OK
N https://m.edso0.ru/56765e8b
MEXy NMPSMOU U TIIIOCKOCTHIO,
JBYTPAHHBIX YTJIOB, YTJIOB MEXIY
TTOCKOCTSIMHU
OBIIEE KOJIMYECTBO YACOB I10 68

I[TPOTPAMME



https://m.edsoo.ru/f7792ba9
https://m.edsoo.ru/b9146bc0
https://m.edsoo.ru/56765e8b

11 KJIACC

KounyecTBO 4acoB DJIeKTPOHHbIE
Ne Hara uudposbie
Tema ypoka Kontpoabnubie | I[IpakTnueckue
n/n Bcero H3ydeHUsi  oOpa3oBaTeSibHbIE
padoThI padoThI
pecypchl
Cdepa u map: HeHTp, pajanyc,

1 HaMeTp; IJIOMIAIb TOBEPXHOCTH 1 bubmmorexa [JOK
A p; TWIOMman P https://m.edso0.ru/0341bc2b
chepnl
B3anmHoe pacnionokenue cepsl u

bubnunoreka LIOK
2 IJIOCKOCTH; KacaTeabHas MI0CKOCTh 1
https://m.edsoo.ru/bed12a43
K cepe; momanb chepbl

3 N3o0pakenue cdepsl, mapa Ha 1 bubanorexa [JOK
miockoct. CeyeHus mapa https://m.edsoo.ru/bc15f7f2
[{unuHapryeckas MOBEPXHOCTb,

4 o0pa3yromue UIHHIPHYECKON 1 bubnnorexa [JOK
MOBEPXHOCTH, OCh LWJIMHIPUYECKOMN https://m.edso0.ru/6054b8c1
MTOBEPXHOCTH
Hunuaap: ocHOBaHUS B OOKOBast

5 MOBEPXHOCTh, 00pa3yromas u OCh; 1 bubmuoreka [IOK
TJI0IAh OOKOBOM U MOJTHOU https://m.eds00.ru/188f6216
MOBEPXHOCTH
N3o0pakenue mumHIpa Ha
TJIOCKOCTH. Pa3BEpTka unuHapa.

6 CeueHust IMIIMH pa (HJ'IOCI(OCTII:IO 1 Bubmmorexa [IOK

H . AP ’ https://m.eds00.ru/016e25eb
napayuIeTbHON UITN
MEPIECHIUKYISIPHOU OCH IIIUHAPA)
bubmuorexa [{OK
7 KoHnueckasi moBepXHOCT®, 1 1

https://m.edsoo.ru/c94ba09b



https://m.edsoo.ru/0341bc2b
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o0pa3yromine KOHU4eCKon
MOBEPXHOCTH, OCh U BEpLINHA
KOHUYECKOU OBEPXHOCTHU

KOHYCZ OCHOBAHUEC U BEPIIWHA,

8 00pa3yromas 1 0Ch; IO b bubmorexa LOK
p yvm L tan https://m.eds00.ru/897dd3b2
OOKOBOH U MOJHON IOBEPXHOCTH
Yceu€HHBIH KOHYC: 00pa3 ue u
9 BBICOTA; OCHOBaIZI/ISI u goxz};:: bubmmorexa [JOK
’ https://m.eds00.ru/1468bab3
MIOBEPXHOCTh
N306paxkenune koHyca Ha
IJI0CKOCTH. Pa3BépTka KoHyca.
Ceuenus koHyca (IIJIOCKOCTBIO, Bbu6moreka [JOK

10 .
napasulieibHOM OCHOBAHMIO, U https://m.edsoo.ru/Obde1be8
IJIOCKOCTBIO, IPOXOISIIEH Yepe3
BEPIINHY)

1 KombOunanus ten Bparienus u bu6nmorexa LIOK
MHOT'OI'PAaHHUKOB https://m.edsoo.ru/3cef10e5
MHoOrorpaHHuK, ONMCaHHbIA OKOJIO

12 cdepsl; cdepa, BMcaHHas B bubnnorexa [JOK
MHOTOI'PAHHUK WJIU B TEJIO https://m.eds00.ru/0b136158
BpaleHus

13 [Toustue 06 06BEMe. OCHOBHEIC bubmuoreka [{OK
CBOMCTBa 00BEMOB Tel https://m.eds00.ru/26a03fb7

but6mmorekxa [IOK

14 &

O6BEM tHTHRPa, Koy https://m.eds00.ru/5513d87b
N bubmuoreka [{OK
1
> OOBEM mapa 1 nomane chepe! https://m.edsoo.ru/d189bde2
16 [TonoOHbIe Tena B MPOCTPAHCTBE. bu6muoreka [JOK



https://m.edsoo.ru/897dd3b2
https://m.edsoo.ru/1468bab3
https://m.edsoo.ru/0bde1be8
https://m.edsoo.ru/3cef10e5
https://m.edsoo.ru/0b136158
https://m.edsoo.ru/26a03fb7
https://m.edsoo.ru/5513d87b
https://m.edsoo.ru/d189bde2

COOTHOIIICHUS MEXTy IUIOINAIMHU
MOBEPXHOCTEH, 00bEMaMHU
IMONOOHBIX TEN

https://m.edsoo.ru/810cfleb

17 KoHTposbHas paboTta 1mo Temam bubnmnoreka HOK
"Tena Bpamenus" u "O6bembl Ten" https://m.edsoo.ru/4a33a8ab
18 BekTop Ha miockocTy U B bubnmnoreka HOK
IIPOCTPAHCTBE https://m.edsoo.ru/5caefclb
19 CroxeHue ¥ BRIUMTAHUE BEKTOPOB bubmroreia LIOK
P https://m.edso00.ru/23f4f089
20 VYMHOXEHHE BEKTOPa Ha YUCIIO bubmmorexa LIOK
P https://m.edsoo.ru/dee379eb
Pa3znosxeHne BekTopa 1o TpéM
21 HEKOMILIAHAPHBIM BEKTOPaM bubmroreia LIOK
p pam. https://m.edsoo.ru/a28fd74e
[IpaBuio nmapamenenumena
Pemenne 3ama4, CBSI3aHHBIX C
22 NpUMEHEHHEM IPaBUII IEHCTBUI C bubmorexa [IOK
p p https://m.edsoo.ru/5a827900
BEKTOpaMHU
KoopnnHaTHO-BEKTOPHBINA METO
23 1} I/IpIE[:I_HeHI/II/I re0Mef WYECKHUX " bubnxoreka LTOK
pHp p https://m.edsoo.ru/d3alfe30
3a/1a4
[IpssMmoyronbHas cucrtema
24 KOOpJMHAT B IIPOCTPAHCTBE. bubnuorexa [IOK
Koopaunats! Bekropa. IIpocreitmne https://m.edsoo.ru/48db7058
3a/1auyu B KOOPIMHATAX
Yroa Mexay BEKTOpamH. bubmuoreka [IOK
25
CxassipHO€ MPOU3BEJICHUE BEKTOPOB https://m.edsoo.ru/725effc4
26 Brruucnenue yrioB Mexmy bu6nunorexa LIOK

MMPSAMBIMHA U IIJIOCKOCTSAMU

https://m.edsoo.ru/8efbe78e



https://m.edsoo.ru/810cf1eb
https://m.edsoo.ru/4a33a8ab
https://m.edsoo.ru/5caefc1b
https://m.edsoo.ru/23f4f089
https://m.edsoo.ru/dee379eb
https://m.edsoo.ru/a28fd74e
https://m.edsoo.ru/5a827900
https://m.edsoo.ru/d3a1fe30
https://m.edsoo.ru/48db7058
https://m.edsoo.ru/725effc4
https://m.edsoo.ru/8efbe78e

KonTponbhas pabota no teme

27 "BekTopbl 1 KOOpIMHATHI B 1 bubmmorexa [JOK
" https://m.eds00.ru/77¢22fc5
MIPOCTPAHCTBE
[ToBTOpEeHME, 0600IICHUE U
cucteMaTusanus 3HaHui. OCHOBHBIE bubmuorexa [IOK
28 1
burypsl, GpaxTsl, TEOPEMBI Kypca https://m.edsoo.ru/1780ba5d
TUTAHUMETPHH
[ToBTOpeHue, 0600IICHNE 1
29 cucremaTtu3aius 3Hanuii. OCHOBHBIC 1 bubnuorexa [IOK
burypsl, GpaxTsl, TEOPEMBI Kypca https://m.edsoo.ru/078cd184
TUTAHUMETPHH
[ToBTOpeHue, 0600IICHNE 1
cHUCTeMaTH3allys 3HaHUi. 3a/1auu bubnuorexa [IOK
30 1
MJIAHUMETPUU U METOJIbI UX https://m.edsoo.ru/7491efe0
peleHus
[ToBTOpenue, 06001IeHUE U
31 cHUCTeMaTH3allus 3HaHUi. 3a1auu 1 bubnuoreka [{OK
IJIAHUMETPUU U METOJIBI UX https://m.edsoo.ru/4dffda97
perIeHus
[ToBTOpenue, o6odIIeHNE 1
39 crucremaTu3aius 3Hanuii. OCHOBHBIC 1 bubnuoreka [{OK
¢burypsl, paxTel, TEOPEMBbI Kypca https://m.edsoo.ru/74b2ad91
CTEpEeOMETPUHN
bubnuotexa [JOK
33 Urorosast KoHTpOJbHASA paboTa 1 https://m.e dsogru lec24dfc?
34 [ToBTOpeHnue, 0600IIEeHNE U 1 bubnunorexa LIOK
crucTeMaTu3alus 3HaHUI https://m.edso00.ru/f465d10e
OBIIEE KOJIMYECTBO YACOB I10 34



https://m.edsoo.ru/77c22fc5
https://m.edsoo.ru/1780ba5d
https://m.edsoo.ru/078cd184
https://m.edsoo.ru/7491efe0
https://m.edsoo.ru/4dffda97
https://m.edsoo.ru/74b2ad91
https://m.edsoo.ru/ec24dfc2
https://m.edsoo.ru/f465d10e

I[TPOT'PAMME







IPOBEPSIEMBIE TPEEOBAHUS K PE3YJBTATAM OCBOEHUS
OCHOBHOM OBPA30OBATEJBHOU TPOI'PAMMBI

10 KUIACC
Kon "
IIpoBepsiemble npeaMeTHbIE Pe3yJIbTAThI 0CBOCHHS] OCHOBHOM
NpoBepPsIeMoOro .
00pa3oBaTe/IbHOM NMPOrPaMMBbl CpelHero 001ero o0pazoBaHus
pe3yjabrara
7 I'eomerpus
7.1 OnepupoBaTh NOHATUAMU: TOUKA, IPAMAs], INIOCKOCTh
25 [TpyMeHsITh aKCHOMBI CTEPEOMETPUM U CIEICTBUS U3 HUX IPU pPEIICHUU
' r€OMETPUYECKUX 3a]1a4
23 OnepupoBaTh MOHATUSAMHU: NAPAVIEIBHOCTh U NEPIEHAUKYISIPHOCTH
' MPSIMBIX U IJIOCKOCTEHN
. KnaccudunupoBaTs B3auMHOE PACIONIOKEHHE MPSIMbIX U TUIOCKOCTEH B
' IIPOCTPAHCTBE
OnepupoBaTh NOHATUSIMU: IBYIPAHHBIA YTOJI, TPAHU JIBYTPAHHOIO YIJIa,
7.5 pedpo IBYrpaHHOTO yIiia, TUHEHHBIN yroJl IBYTpaHHOTO YIJia, TpaaycHas
Mepa JBYTPaHHOIO yria
5 OrnepupoBaTh TMOHSATHUSMU: MHOTOTPAHHUK, BBIMYKJIBIA M HEBBITYKJIBIN
' MHOT'OTPaHHUK, 3JIEMEHTHl MHOTOTPAHHUKA, TPaBUIIbHBII MHOTOTPAHHUK
24 Pacnio3naBaTh OCHOBHBIE BHUJBI MHOTOTPAaHHUKOB (TMHpaMuia, MPU3MA,
' MPSIMOYTOJIBHBIN TTapajuieIenume;, Ky0)
KnaccudunupoBaT  MHOTOTPaHHUKH, BbIOMpass  OCHOBaHHUS s
28 KJacCUpUKauuu  (BBINYKJIbIE W HEBBINYKJIblE  MHOTOIPAaHHUKH,
' MpaBUJIbHBIE MHOTOIPAHHUKH, TMpPAMbIE U  HAKJIOHHBIE TMPU3MBI,
napauieIeTuneIbl)
- OnepupoBatb MOHSITUSMU: ceKyIas MJIOCKOCT, ceueHue
' MHOT'OTPAaHHUKOB
210 OOBSICHIATH  NPUHLMIBI  MOCTPOCHHUS  CEUEHUH  MHOTOIPAaHHUKOB,
' UCIIOJIb3YS] METOJ CIIE/I0B
11 Ctpoutpb cedeHHMs] MHOTOIPAHHUKOB METOJIOM CII€JIOB, BBINOJHSATH

(BBIHOCHBIEC) TUIOCKHE YEPTEXKH U3 PUCYHKOB MPOCTHIX 0OBEMHBIX QUTYD:




BH/I CBEPXY, COOKY, CHU3Y

7.12

Pemarp 3aaun Ha HaXOXKJIEHUE T€OMETPUUECKUX BEIMYMH MO oOpas3nam
WM QIrOpUTMaM, IMPUMEHSS W3BECTHBIC AHAJIUTUYECKUE METOABI IPHU
pELIEHUM CTAaHJAPTHBIX MAaTEMAaTHYECKUX 3a4ay Ha BbIYUCICHUE
pPacCTOSAHUN MEXKY ABYMSI TOUKAaMH, OT TOYKH IO MPSIMOM, OT TOYKH JI0

IIJIOCKOCTH, MEXKAY CKPCIIUBAOIIHUMHUCS ITPAMBIMHA

7.13

Pemiats 3ala4i Ha HAXOKACHUC I'COMCTPHUYCCKUX BCIUYHH 110 o6pa3uaM
UKW aJIrOpUTMaM, IPUMCHASA HU3BCCTHBIC AHAIUTHYCCKUEC MCETOAbI IIPpU
pCIICHUN CTAHAAPTHBIX MATCMATUYCCKUX 3adad Ha BBIYMCIICHUC YIJIOB
MCKAY CKPCHIMBAOIIMUMUCA MPAMBIMH, MCKIY HpHMOﬁ H IINIIOCKOCTBIO,

MCKAY MJIIOCKOCTAMU, ABYI'PAHHBIX YIJIOB

7.14

Bbruucnate 00bEMBI M IUIOLIAJM HOBEPXHOCTEH MHOTOTPaHHUKOB
(mpu3ma, nupamuia) ¢ IPUMEHEHUEM (OPMYJI, BEIUUCIISITH COOTHOLICHUS
MEXTY IUIOINASIMU IIOBEPXHOCTEH, o0BbEMaMu HOJOOHBIX

MHOTI'OIrpaHHUKOB

7.15

OnepupoBaTh MOHATHSAMH: CUMMETPHSI B IMPOCTPAHCTBE, LIEHTP, OCh U

IJIOCKOCTb CUMMETPUHU, HICHTP, OChb U IINIOCKOCTb CUMMCTPHUH (le"ypH

7.16

W3Bnekarp, npeoOpazoBbIBaTh W HHTEPIPETHPOBATh HH(OpPMaLMIO O
IPOCTPAHCTBEHHBIX T'€OMETPUYECKUX (UTrypax, NpPEACTAaBICHHYIO Ha

YepTekKax U PUCYHKaX

7.17

[TpumensTh reoMerpuueckue (pakThl AJI PELIEHUS CTEPEOMETPUUYECKUX
3a/1a4, NPEIONAralluX HECKOIbKO IIAroB pELICHUs, €CIU YCIOBUSA

MIPUMEHEHUS 3a/1aHbI B IBHOU popme

7.18

HpI/IMeHHTL HpOCTCfIHIHC nporpaMMHbBIC CPEACTBA W  3JICKTPOHHO-

KOMMYHUKAIIMOHHBIC CUCTEMBI ITPU PCHICHUN CTCPCOMETPUUCCKHUX 3a a4

7.19

HpI/IBO)II/ITB MMPpUMEPbI MATCMATHYCCKUX SaKOHOMCpHOCTCﬁ B IIpUpoOJAC U

KU3HU, PACIIO3HABATH MMPOABJICHUEC 3aKOHOB I'COMETPHUHN B UCKYCCTBEC

7.20

[TprMeHsITh MOTy4YEeHHbIE 3HaHUS HA IPAKTHKE: aHAJIM3UPOBATh pealbHbIe
CUTyallud W MPHUMEHITh HW3YYEHHBIE IOHATHS B IIPOLECCE IOMCKA
peneHus MaTeMaTHYECKU chopMynHpoBaHHON npo0JIeMbl,
MOJIEJIMPOBAaTh PEAIbHbIE CUTyallUM Ha SI3bIKE T€OMETPUH, UCCIEN0BATh
MIOCTPOCHHBIE MOJIENH C HCHOJIb30BAHUEM T'€OMETPUUYECKUX TOHATUH U
TeopeM, arnrapara ajareopsl, pelaTh MpaKTUYECKHe 3a7a4ul, CBI3aHHbIE C

HaXO0XIACHUEM I'COMCTPHICCKUX BEJINYNH




11 KIIACC

Ko IIpoBepsiemble npeIMeTHbIE Pe3yJIbTATHI 0CBOCHHS] OCHOBHOM
NpoBepsieMoro .
00pa3oBaTe/IbHO NMPOrPaMMBbI CpelHero 001ero od0pasoBaHus
pe3yJbTara
6 I'eomerpus
OnepupoBaTh NOHATHAMU: [HIMHIPUYECKast TOBEPXHOCTh, 00pa3yromme
6.1 HWIMHIPUYECKON MOBEPXHOCTH, LWIMHAP, KOHUYECKas IOBEPXHOCTD,
' oOpa3ylole KOHHUYECKOM  IOBEpPXHOCTH, KOHYC, cdepuueckas
MOBEPXHOCTh
6.2 Pacnio3naBath Tena BpaieHus (LUINHAP, KOHYC, cdepa u map)
6.3 OOBACHATH CITOCOOBI MOTyYSHHS TEJ BPALICHHS
6.4 KiaccudumupoBars B3aUMHOE PacofOKEHUE CPEPhI U MITOCKOCTH
OnepupoBaTh MOHSITUSIMU: IIAPOBOW CETMEHT, OCHOBAaHUE CErMEHTa,
6.5 BBICOTAa CETMEHTA, IIAPOBOW CIIOW, OCHOBAHWE IIAPOBOTO CIIOS, BHICOTA
[IApOBOTO CJI0S, IIIAPOBOM CEKTOP
6.6 Bbruucnate 00BEMBI M IUIOMIAAM TIOBEPXHOCTEH TEN BpallCHHS,
' reOMETPHUECKUX TeJI C IPUMEHEHUEM (HopMyIT
OnepupoBaTh TOHSATHSIMH: MHOTOTPAHHUK, BIHCAaHHBIH B chepy u
6.7 ONMCAHHBII 0KOJIO cepsl, cepa, BIUCAHHAS B MHOIMOTPAHHUK WIN TEJI0
BpallleHus
6.8 BBIUUCIIATE COOTHONIICHWST MEXIy IUIOMAASAMU ITOBEPXHOCTEH W
' 00BbEMaMU MMOAOOHBIX TeI
69 N300paxkaTh n3ydaemble QUTYpBl OT PYKH U C TIPUMEHEHHEM IPOCTHIX
' YepTEKHBIX HHCTPYMEHTOB
BbInonHATe (BBIHOCHBIE) IUIOCKHE YEpPTEKUW U3 PHUCYHKOB IPOCTHIX
6.10 00BEMHBIX (UTYp: BUA CBEpPXY, COOKY, CHH3Y; CTPOUTH CEUEHHS Tell
BpallleHus
W3BnekaTh, MHTEPIPETUPOBATh M TPeoOpa3oBHIBaTE HH(OPMAIUIO O
6.11 IPOCTPAHCTBEHHBIX TE€OMETPUYECKHX (PUTypax, NpeACTaBICHHYIO Ha
YepTekax U pUCYHKAx
[TpumensTh TeoMeTpuueckue (akThl s PELUICHHUS CTEPEOMETPHUECKUX
6.12 3a/1a4, MPEINOIAralouIuX HECKOILKO IIArOB PELIEHHs, €CIM YCIOBUS

MPUMEHEHHUS 3a/1aHbl B IBHOU (hopMme




6.13

OnepupoBaTh MOHATHEM: BEKTOP B IPOCTPAHCTBE

6.14

BrimonaaTs I[CﬁCTBPIfI CJIOKCHHA BCEKTOPOB, BBIYWTAaHHWSA BCEKTOPOB U
YMHOXCHHA BCKTOpa Ha YHCIIO, 06’b$ICH$ITB, KaKUMH CBOMCTBAMH OHHU

o0J1aaroT

6.15

HpI/IMeHHTb IIPpaBUJIO MapaJlICICIIUIICaAa IIPHU CII0OKECHUHU BEKTOPOB

6.16

OnepupoBaTh MOHATUSAMU: JAEKApPTOBbl KOOPJAMHATHI B IPOCTPAHCTBE,
BEKTOp, MOJYJIb BEKTOpa, PAaBEHCTBO BEKTOPOB, KOOPAMHATHI BEKTOPA,
Yroa MEXIy BEKTOpaMH, CKalIpHOEC IPOU3BEIECHHUE BEKTOPOB,

KOJUIMHEAPHBIC U KOMIIJIAHAPHBIE BEKTOPEBL

6.17

Haxomuth cyMMy BEKTOpOB U IPOU3BEACHHUE BEKTOpAa HA YMCIIO, YTOJl
MEXy BEKTOpaMHM, CKaJIIpHOE MPOU3BECHUE, PaCKIIabIBaTh BEKTOP IO

ABYM HCKOJUIMHCAPHBIM BCKTOPpaM

6.18

3aIIaBaTI) IIJIOCKOCTH YPABHCHHUEM B I[eKapTOBOfI CUCTCMC KOOpAMHAT

6.19

Pemars HpOCTGfII.HHG reOMCTPUUCCKUC 3aaud Ha IIPHUMCHCHHUC

BCKTOPHO-KOOPAWHATHOI'O METOda

6.20

Pemats 3aJadd Ha A0Ka3aTCJIbCTBO MATCMATHYCCKHUX OTHOIIICHUH H
HaXO0XIACHUC I'COMCTPUYCCKHUX BCIUYHUH I10 o6pa3uaM WK aJIrOpUTMaMm,
IMPUMCHAA HN3BCCTHBIC MCTOBI npu pelICHUN CTaHJAPTHBIX

MaTEMaTHYCCKUX 3a1a4

6.21

HpI/IMeHHTb HpOCTGfIH.IHG NporpaMMHBIC CpCACTBA H SJICKTPOHHO-

KOMMYHUKAIIMOHHBIC CUCTEMBI ITPU PCHICHUN CTCPCOMETPUUCCKHX 3a a4

6.22

HpI/IBO,Z[I/ITB MMpUMEPBI MAaTEMAaTUUCCKUX 3aKOHOMepHO0TeI’I B IIpupoac nu

JKHU3HHU, paCllO3HABATDh IIPOSABIICHUC 3dKOHOB I'COMETPUHN B UCKYCCTBC

6.23

IIpuMeHATh TONy4YEHHBIE 3HAHUA Ha IMPAKTHKE: AHAJIU3UPOBATH
pealbHBIE CUTyallud W NPUMEHATb M3Yy4YECHHBIE IIOHATUSA B IIpoLiecce
MOMCKA pELIEHUS MaTeMaTHYecKd COPMYIUPOBAHHON MPOOIEMBI,
MOJICJINPOBATh PEajbHbIC CUTyal[UU HA SA3BIKE N€OMETPUH, UCCIIEI0BAThH
ITOCTPOEHHBIE MOJIENN C HCIIOJIb30BAHUEM I€OMETPHUYECKUX MOHATHU H
TeopeM, armapara anreOpbl, pemaTs NPakKTUYECKHe 3a/1a41, CBI3aHHBIE C

HaXO0XIACHUEM I'COMCTPHUICCKUX BEJINYNH




IMPOBEPAEMBIE 3JIEMEHTBI COAEP KAHUSA

10 KITACC

Kon

IIpoBepsieMblii 3J1IeMEHT COJAEPKAHMS

['eomeTpus

7.1

OcCHOBHBIE MOHATHS CTepeoMeTpuu. Touka, MpsiMas, IJIOCKOCTb, IPOCTPAHCTBO.
[lonsiTve 00  aKCMOMATUYECKOM  MOCTPOEHUH  CTEPEOMETPUU:  AKCUOMBI

CTCPCOMECTPHUU U CICACTBUA U3 HUX

1.2

B3aumHoe pacrnosokeHue OpsIMBIX B IIPOCTPAHCTBE:  IE€peceKaroLiuecs,
napajuiefibHble U CKpeluBaroluecs mnpsimble. [lapamiensHOCTh MNPSMBIX U
IJIOCKOCTEH B  MPOCTPAHCTBE: IMapajulelibHbIe TPsIMbIE B  MPOCTPAHCTBE,
NapaJyIeIbHOCTh TPEX MPSAMBIX, MAPAIUIETBHOCTh MPSAMON U IUIOCKOCTH. YTJBI €
COHANpPABJICHHBIMU CTOPOHAMH, YIrOJd MEXKIYy NPSIMBIMH B IPOCTPAHCTBE.
[TapanmnensHOCTh MIOCKOCTEH: MapasuiebHble MIIOCKOCTH, CBOWCTBA MapaljieIbHbIX
miockocteit. [Ipocrteitmme mpocTpaHCcTBeHHBIE (DUTYPHI HAa IUIOCKOCTH: TETPadp,

KY6, napajijieJICnmIic [, IOCTpOCHUC Ce4YeHUI

7.3

IlepneHgUKYIAPHOCTE NPSIMOM M IUIOCKOCTH: TIEPIECHAMKYISAPHBIE IIPSMBIE B
IIPOCTPAHCTBE, MIPSMBIE MapaAJUICIIbHBIE U EPIEHAUKYISIPHBIE K IITIOCKOCTH, IPU3HAK
NEPIEHANKYJIAPHOCTH IIPSMOM U INIOCKOCTH, TEOPEMA O NPSAMOU NEPIEHAUKYIAPHON
IUIOCKOCTH. YTJbl B TPOCTPAHCTBE: YIroJd MEXAy IMpsSAMOM H IUIOCKOCTBIO,
JBYI'PAHHBIA yroJI, JIMHEHMHBIM Yroia JAByrpaHHoro yria. Ilepnenguxkymsap u
HAKJIOHHBIE: PACCTOSHHE OT TOYKM JO IUIOCKOCTH, PACCTOSHHME OT MPsMOM 10
IUIOCKOCTH, MPOEKIMS (PUTypbl HAa TUIOCKOCTh. [leprneHauKynsapHOCTh MIOCKOCTEH:
NMpU3HAK  MEPHEHAUKYJIAPHOCTH  JIByX  IUlockocte. Teopema o Tpéx

NEPpNCHAUKYJIApax

7.4

[loHsiTHE MHOTOIPAaHHMKA, OCHOBHBIE 3JIEMEHTHl MHOTOTPAaHHUKA, BBIIYKJIBIE W
HEBBIIIYKJIbIE MHOTOTPAaHHUKH, pa3BEPTKA MHororpaHHuka. [Ipusma: n-yroibHas
npu3Ma, TpaHd M OCHOBAHMSI MPU3MBI, MpsMas U HAKJIOHHAs MPU3MbI, OOKOBas U
IIOJIHAs TOBEPXHOCTH Npu3Msbl. [lapauienenuren, mpsAMOYroJIbHBIN I1apauIeICIIUIIE]
u ero cBouctia. [Iupamuga: N-yroiapHas nupamuaa, TpaHd U OCHOBaHUE MHPAMU/IBI,
OOKOBas M IMOJIHAS MOBEPXHOCTh MUPAMUIBI, IPABUIbHAS M yCEUEHHAS MUPAMUA.

DIeMEHTHI IIpu3Mbl MW IMHPaAMHIBL. HpaBI/IJ'II)HBIe MHOI'OIpaHHUKH: IIOHATHUC




MPaBUJIBHOTO MHOIOTPaHHUKA, IPAaBWIbHAs NpU3Ma M MPAaBWIbHAS NUPAMHUIA,
NpaBUIbHASA TPEYTOJIbHAS MUPaMUa M MPaBUIbHBINA TeTpasap, KyO. [IpencraBnenue
O MPaBWIbHBIX MHOIOTPaHHUKAX: OKTa’Ap, AOJAEKAdAp U uKocadapyrue CedeHus

IMPU3MBbI 1 TUPAMUBI

7.5

CummeTpusi B TIPOCTPAHCTBE: CHUMMETPUS OTHOCUTEJIBHO TOYKH, MPSIMO,
IJIOCKOCTH. DJIEMEHTBl CUMMETPUH B MMUPAMUJIAX, MMapauIeNICIIUIEaxX, IPAaBUIbHbIX

MHOTI'OIrpaHHHUKax

7.6

Bbluucnenne 351eMEHTOB MHOIOTpaHHUMKOB: p&Opa, AuaroHanu, yrisl. llmomans
OOKOBOM IIOBEPXHOCTU U IIOJIHOM IIOBEPXHOCTH MPSMOW MPHU3MBbI, IUIOLIA/b
OCHOBaHUH, TeopemMa 0 OOKOBOI MOBEpXHOCTHU MpsiMOI mpu3Mbl. Ilnomans 6oxoBoi
IIOBEPXHOCTH W IIOBEPXHOCTH IIPaBUIIBHOM MNHMPaMHUIBI, TeOpeMa O ILIOLIAIN

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

1.7

[TomoOHbIe Tena B mpocTpancTBe. COOTHOMICHUS! MEKAY TUIOIIAASIMU TOBEPXHOCTEH,

00BpEMaMU ITOOOHBIX TEN

11 KIIACC

Kon

IIpoBepsieMbIi 3J1EMEHT COACPKAHUS

6

I'eomerpus

6.1

]_II/IJ'II/IHL[pI/I‘-ICCKaH MMOBEPXHOCTD, o6pa3yfoume HHHHHHqueCKOﬁ MMOBEPXHOCTHU, OCb
IIHJIHHI[pI/I‘IeCKOfI ITOBCPXHOCTH. HI/IJ'II/IHJIpI OCHOBaHHS M OOKOBas IMOBCPXHOCTD,

o0pa3ymolas 1 0ch, TUIOMIAlb OOKOBOH U MOJHON MOBEPXHOCTH

6.2

Konunyeckas mnoBepXHOCTh, 00pa3yrolre KOHUYECKOM MOBEPXHOCTH, OCh U BEpILINHA
KOHWYecKoi moBepxHocTH. KoHyc: OocHOBaHME W BeplInHA, 00pasyromias U OcCh,
ionaab OOKOBOM M TIOTHOM MOBEPXHOCTH. YCEUEHHBIN KOHYC: oOpasyromiue u

BbICOTA, OCHOBAHUA U OokxoBas ITOBEPXHOCTDH

6.3

Cdepa u map: neHTp, paauyc, AMaMeTp, IIoHa b NoBepXHOCTH cheprl. B3anmuoe

PAaCIIOJIOKCHHUC C(i)epLI 1 TIJIOCKOCTH, KacCaTCJIbHasA ITINIOCKOCTh K cq)epe, miomanb

cdepbl

6.4

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

6.5

KomOunammu Ten BpamieHuss ¥ MHOTOTPAHHUKOB. MHOTOTpaHHUK, OIHMCAHHBIN

okoJio cdepsl, chepa, BMCaHHAST B MHOTOTPAHHHK, WJIH TEJIO BPAIICHUS

6.6

[TonstTre 06 o6béMe. OcHOBHBIE cBOWCTBA 00BEMOB Ten. Teopema 00 00BEME
NPSIMOYTOJIBHOTO Mapajienenunena u cieActBus u3 He€. OO0bEM HWIMHIPA,

koHnyca. O0bEM mapa u mwionmaab chepsl




[TogoOuble Tema B mpoctpaHcTBe. COOTHOMIGHHUS  MEXKAY — IUIOMIAIIMU

0.1 MMOBEPXHOCTEH, 00hEMAMHK MOAOOHBIX TET
6.8 Ceuenust uunuHApa (MapajuiebHO U TEPIEHIUKYISIPHO OCH), CEUEHHUs KOHyca
' (mapannenbHOE OCHOBAHUIO U MPOXO/SIEe Yepe3 BEPIINHY), CeUeHuUs 11apa
Bekrop Ha miockoctu u B mpoctpaHcTBe. ClOXKEHHWE U BBIYMTAHUE BEKTOPOB.
6.9 YMHO)€eHuEe BeKTOopa Ha uucio. Pa3noxkeHne BeKTOopa 1o TpEM HEKOMIUIAHAPHBIM
' BekTopaM. [lpaBuno mnapamnenenunena. Pemenwe 3agad, CBSI3aHHBIX C
IIPUMEHEHUEM IIPAaBUII ACUCTBUM C BEKTOPaMU
[IpsimoyronbHasi cucreMa KoopAMHAT B TmpocTpaHcTBe. KoopauHaThl BeKTOpA.
6.10 [Ipocreiimne 3amadyn B KOOpAMHATAX. YTod MexAy BekTtopamu. CkalsipHOE

IIPpOU3BCACHUC BCKTOPOB. Breruucnenue YIJIOB MEKAY MNPAMBIMU U IIJIOCKOCTSAMMU.

KoopanHaTHO-BEKTOPHBIN METOJI ITPU PEIIEHUHA FEOMETPUUYECKHX 3a/1a4




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

Kon IIpoBepsiemble TPeOOBaHMSA K NPEAMETHBIM pe3yJbTaTaM OCBOCHHUS
NpoBepsIeMOro OCHOBHOI1 00pa3oBaTeJIbHOI MPOrpaMMBbI CPpeAHero oo1ero
TpeOoBaHUs o0pa3oBaHust

Bnagenne merogamMu J0Ka3aTeNbCTB, alrOpUTMaMU peELICHUs 3aady;
yMeHue (opMyaupoBaThb U ONEPUPOBATh IOHATHSIMHU: OIpEIeNICHHE,
aKCcHuoMa, TeopeMma, CJIEJICTBUE, CBOICTBO, NPU3HAK, J0KA3aTENIbCTBO,
paBHOCWIbHBIE (DOPMYIUPOBKH; IPUMEHSATH UX; YMEHHE (POPMYIUPOBAThH
oOpaTHO€ U TNPOTHUBOIIOJOKHOE YTBEPXKAECHUE, NMPUBOAUTH NPUMEPHI U
KOHTPIPUMEPBI, HCIIOJIb30BaTh METOJ MaTeMaTHYeCKOW WHIYKINU;
MPOBOAUTH  JIOKA3aTEJIbHbIE pPACCYXAECHUS IpU pPELICHUU 3aj]ad,
1 OLIEHUBATh  JIOTMYECKYI0  IPAaBWIBHOCTb  PACCYXJIEHHUH;  yMeHue
OIEpUPOBATh MOHATUSAMHU: MHOXECTBO, IOJAMHOXECTBO, ONEpaLlUU HaJ
MHOXKECTBaMH; YMEHHE HCIOJIb30BaTh TEOPETUKO-MHOXKECTBEHHBIH
anmnapar JJi OUCaHUsl pealbHbIX MPOIECCOB U SABJIICHUN U NIPU PELICHUN
3aJa4, B TOM 4YHCIe W3 JPYTUX YUeOHbIX NPEIMETOB; YMEHHE
OIIepUpPOBaTh MOHATUIMU: Tpad, CBSI3HBIN rpad, AepeBo, LUKI, rpad Ha
IUIOCKOCTH; YMEHME 3a/laBaTh U OIUCHIBaTh TIpadbl pPa3TUUYHBIMU

croco0aMu; UCIOJIb30BaTh Ipadbl MPU PELICHUH 3a/1a4

YMmenue ONEprUpOBaTh IMOHATHAMHU: HATYpPAJIbHOC YHCIIO, LEJIO0C YUCIIO,
CTCIICHb C ICJIbIM IMOKAa3aTeJICM, KOPCHb HaTypaHBHOﬁ CTCIICHU, CTCIICHDb
C pallnOHaJIbHBIM IIOKa3aTCJieM, CTCIICHb C HCﬁCTBHTCHBHLIM
IIOKa3aTeciieM, norapn(bM qucia, CHUHYC, KOCHHYC N TaHI'CHC
MNPOU3BOJIBHOI'O0 YHCIA, OCTATOK IO MOAYJIN, paluOHAJIBHOC YHCIIO,
HppagroOHaJIbHOC YqHuCJIo0, MHOXKECTBa HaTypaJIbHBIX, OCJIbIX,
2 pallnOHAJIbHBIX, ﬂeﬁCTBHTeHBHLIX YHUCCII, YMCHUC  UCIIOJIB30BaTh
IMpHU3HAKHU JCIUMOCTH, HauMEHBIIHI O6IHHI>1 JACIIUTCIIb U HAaNMMCHBIICC
0611166 KpaTHOC, aJITOPUTM EBKJ’II/I)Ia Ipu pCHICHUHA 3aJia4; 3HAKOMCTBO C
Ppa3siInIHbIMHU MO3MITMOHHBIMH CUCTEMaMH CUHMCJICHHUA, YMCHUE
BBIIIOJIHATH BBIYMCIICHHUE 3HAUCHUU W HpeO6p330BaHI/I$[ BI)Ipa)KeHI/II\/’I co
CTCIICHAMHA H JIOFapI/I(I)MaMI/I, Hp606pa3OBaHI/I}I ,Z[pO6HO-paI_II/IOHaJ'IBHBIX

BI)Ipa)I(CHHI;'I; YMCHHUE OINCPUPOBATH MOHATHAMU: ITOCICAOBATCIBHOCTD,




apupmeTHyecKast porpeccus, reoMeTpuyecKas nporpeccus,
OeckoHEYHO yObIBalOIlas TeOMETpUYEcKas IPOTPECCHs; yMEHHE
3aJaBaTh [10CJIEA0BATEIbHOCTH, B TOM YUCIIE C IOMOILBIO PEKYPPEHTHBIX
dbopMyn; yMEHHE ONEpUpOBaTH MOHATUSAMHU: KOMIUIEKCHOE YHCIIO,
COIPSDKEHHBIE KOMIUIEKCHBIE YMCIIA, MOJlYJIb U apTyMEHT KOMIUIEKCHOTO
yucna, (¢GopmMa 3amMcHd  KOMIUIGKCHBIX 4YHcell  (TeoMeTpudeckas,
TPUIOHOMETpUYECKass M  aireOpanyeckas); yMeTb IPOU3BOJUTH
apupMeTHUeCKre IeHCTBUS C KOMIUIEKCHBIMH YHUCIIAMH; IMPUBOAHUTH
IpUMEPbl  UCHOJb30BAHUS  KOMIUIEKCHBIX  4YMCEN;  OIEpPUpOBATH
HNOHATHSIMM:  MaTpuma 2x2 u  3X3, ompeaenuTeslb  MaTpULbI,

FCOMeTpI/I‘IeCKI/Iﬁ CMBICJI OIIPpCACIINTCIIA

YMeHue onepupoBarh IMOHATUSAMU: PalMOHAIbHBIE, MPPALUOHAIIBHBIE,
MOKa3aTeJbHbIe, CTENEeHHBIC, JIOTapu(pMHUUYECKHE, TPUTOHOMETPUUYECKHE
YPAaBHEHUs W HEPAaBEHCTBA, MX CHUCTEMBI; YMEHHE OIIEpUPOBATH
MOHATUSIMU: TOXKIECTBO, TOKIECTBEHHOE INpeoOpa3oBaHUE, YpaBHEHHE,
HEPABEHCTBO, CHCTEMa YPaBHEHUH M HEPABEHCTB, PaBHOCHUIIBHOCTH
YpPaBHEHUH, HEPABEHCTB WU CHUCTEM; YMEHHE pelaTb YpaBHEHUS,
HEPABEHCTBA M CHCTEMBbI C IOMOINBIO Pa3IM4YHBIX NPUEMOB; peEIIATh
YPAaBHEHUs, HEPAaBEHCTBA M CHCTEMBI C IIApaMETpPOM; IPUMEHATH
YpaBHEHUS, HEPABEHCTBA, UX CUCTEMBI JJIA PELICHUS MaTeMaTHYECKUX

3a/1a4 U 3a]1a4 U3 pa3IU4HbIX 00J1acTel HayKu U peallbHOM JKU3HU

YMeHue onepupoBaTh MOHATHAMM: (QYHKLUS, 4YETHOCTh (DYHKIMH,
MEePUOJUYHOCTh (YHKIUHU, OTPAaHMYEHHOCTb (PYHKIIMH, MOHOTOHHOCTb
GyHKIMHU, SKCTpeMyM (GYHKINHU, HauOOJbIllee M HAUMEHbIIee 3HAUEHUS
(YHKIIMU Ha MPOMEXKYTKE, HEpepbIBHAS (PYHKIIMSI, aCUMIITOTHI rpaduka
(GbyHKIMHU, TIepBas ¥ BTOpasi NPOU3BOHAS (YHKLIUHU, TE€OMETPUUECKUNA U
(¢u3nyeckuii CMBICI TPOU3BOJHON, IEpBOOOpa3Hasi, ONpeesEHHBIH
UHTErpaj; YMEHHE HaXOJIUTh ACUMOTOTHI Tpaduka (QYHKIUH; YMEHHE
BBIUUCIIATh NPOU3BOJAHBIE CYMMBI, IPOU3BEACHUSA, YAacCTHOTO U
KOMIO3ULMHU (YHKINN, HAXOIUTh YpaBHEHHE KacaTelbHOM K Tpaduky
(YHKIIMM; YyMEHHE HaxOJUTh IMPOU3BOJHBIE 3JEMEHTApPHBIX (YHKIUH;
YMEHHUE UCIOJIb30BaTh MPOU3BOJIHYIO JUISl HCCIeNOBaHUA (DYHKIHH,
HaxXOJIUTh HaAuOOJbIIME W HAUMEHbIINE 3HaueHUs (PYHKUUN; CTPOUTH
rpadMKd MHOTOWIEHOB C MCIOJb30BAHUEM amapara MaTeMaTHu4ecKoro
aHalu3a; MPUMEHATh IPOU3BOAHYIO JUISI HAXOXKICHHMS HaMIy4Ilero

peliCHUd B MNPUKIAJAHBIX, B TOM YHCJIC COLHUAJIBHO-3KOHOMHUUYCCKHUX H




(dbu3mvecKux 3amavdax; HaXOAUTh TUIOMIAAN M O0BEMBI (PUTY C TTOMOIIBIO
I/IHTeraﬂa; HpI/IBO[[I/ITb HpI/IMepr MaAaTEMaATHUYCCKOI'O MOI[CJII/IpOBaHI/IH C

noMouIbio AuddepeHrnanbHbIX YpaBHEHHH

YMeHue onepupoBaTh MOHATHAMHU: Trpaduk (QyHKIUH, OOpaTHas
GbyHKIMsA, KOMIO3UIUSA (YHKUWH, JTUHEHHas (yHKIMSA, KBaJpaTHYHAS
byHKIIHSA, panyoHanabHas byHKIIHS, CTEIeHHAs byHKIIHS,
TpUrOHOMETpHUUYeckre  (QyHKIUH, OOpaTHbIE TPUTOHOMETPUYECKHE
GyHKUMH, TOKa3aTelabHas M Jorapudmuueckas GQYHKLUU; YyMEHUE
CTpOUTH TpapUKH H3YYCHHBIX (YHKUIUH, BBIIOJIHATH MPEOOpa3OBaHHS
rpaduKoB (GYHKLHUH, UCIIOJIB30BaTh IT'papUKH AJIs U3yUSHUs POLIECCOB U
3aBHCUMOCTEH, TPU pEIICHUH 3a7ad U3 JAPYruX YYeOHBIX MPEIMETOB U
3aJa4 U3 peallbHOU JKU3HU; BBIpaXaTb (OpMYJIaMU 3aBUCUMOCTH MEXIY
BEIMYMHAMHU; UCIOJNB30BaTh CBOMCTBA W Tpapuku (QYHKIUH I
pelleHysl ypaBHEHHM, HEpPaBEeHCTB U 3a/1a4 ¢ MapamMeTpaMy; U300pakaTh
Ha KOOpPJAMHATHOM IIJIOCKOCTM MHOXECTBA PpEIICHUN YpPaBHEHHI,

HCPABCHCTB U UX CUCTCM

YMeHue pemiatb TEKCTOBBIE 3a/laddl pPa3HbIX TUIOB (B TOM YHCJE Ha
IPOLEHTHI, JJOJIM U YaCTH, HA JBUXKEHHE, pabOTy, CTOMMOCTh TOBAapOB U
YCIIyT, HaJIOTH, 3aJ1a4y U3 00JIaCTH YHpPaBJIEHUS JTUYHBIMU U CEMEHHBIMU
(uHaHCaMM); COCTaBJIATh BbIPRKEHUS, YPAaBHEHHs, HEPAaBEHCTBA U MX
CHUCTEMBI II0 YCIIOBUIO 3a/ayM, MCCIEN0BaTh IOJYYEHHOE DPEIIECHUE U
OLIEHUBATh IPaBIONOAOOHOCTh pPe3ybTaTOB;, YMEHHE MOJEIUPOBAThH
peanbHble CUTyallUM Ha S3bIKE MATEMAaTHUKH; COCTABIISTH BBIPAKECHMS,
YpaBHEHUS, HEPABEHCTBA M HUX CHUCTEMBI II0 YCIOBUIO 3a1a4H,
HCCIIE0BATh IIOCTPOEHHBIE MOJCIM C HCIOJB30BAHMEM aIlapara

asreOpbl, HHTEPIPETUPOBATh MOJYYSHHBIH pe3yabTaT

YMeHue oneprupoBaTh MOHATUAMU: cpellHee apudMeTHueckoe, MeIuaHa,
HauOoJblllee W  HauUMEHbIllee 3HAa4YeHHs, pa3Max, JUCHepCHus,
CTaHJApTHOE OTKJIOHEHHWE YHCIOBOrO Habopa; yMEHHe U3BJeKaTb,
HMHTEPIPETUPOBaTh MH(OPMALIMIO, TMPEACTABIEHHYIO B TaliuIax, Ha
JauarpaMmmax, rpadukax, OTpaXxarollyto CBOMCTBA pealbHbBIX MPOIECCOB U
SBJIEHUH; MPEACTaBIATh MH(OPMALIMIO C TOMOIIbIO TAOJIUI U IUArpaMM;
HCCIEA0BAaTh CTATUCTUYECKUE JAHHBIC, B TOM YHCIE C IPUMEHEHHUEM
rpadguyecKkux METOJOB U  DJIEKTPOHHBIX CpEeACTB; TIpaduuecku

nucciacagoBarb COBMCCTHBIC HaGJIIO,IIeHI/ISI C InoMombr Jguarpamm




paccenBaHMs U JUHEUHOW perpeccun

YMeHue onepupoBath MOHATHSAMU: CIyYalHBIM OMNBIT M CIydailHOE
COOBITHE, BEPOSTHOCTh CIIy4alHOTO COOBITHS; YMEHHE BBIYHCISATH
BEPOATHOCTh C HCIOJB30BaHUEM TIpaUUECKUX METOJO0B; MPUMEHATH
(OpMyIIBI CIIO)KCHHSI M YMHOXKEHHUS BEPOSITHOCTEH, (OopMyNy MOTHOU
BEpOSTHOCTH, (hopmyny bepHyiau, KoMOMHATOpHBIC (GaKTHI U POPMYIIBI;
OIICHUBATh BEPOSITHOCTH PEATBHBIX COOBITHI; YMEHHE OIEepUPOBATH
MOHATUSMH: Cy4ailHass BeNWYHMHA, paclpeneieHle BepOSTHOCTEH,
MaTEeMaTHYeCKOe OXKUIAHHWE, IUCIEPCHUS M CTaHJAPTHOE OTKIOHCHHE
CIIy4aiilHOM BENUYMHBI, (YHKIUU pachpelesieHuss U  IUIOTHOCTU
PaBHOMEpPHOTO, MOKAa3aTEIbHOTO W HOPMAJbHOTO pacIpeesieHHH;
YMEHHE HCIONb30BaTh CBOMCTBA M3YyYEHHBIX paclpeieNeHuil i
pelIeHus 3aJla4; 3HAKOMCTBO C TOHSATHSMHU: 3aKOH OOJBIIMX YHCEN,
METOJIbI BBIOOPOYHBIX HCCIEAOBAaHUN; yMEHHE TNPUBOAUTH MPUMEPHI
MPOSIBIICHUST 3aKOHA OOJIBIUX YHCENl B MPUPOAHBIX U OOIICCTBCHHBIX
SIBJIICHUSX; YMEHHE OIEPUPOBATh MOHATUSMU: COYETAHUE, IEPECTAHOBKA,
YHUCII0O COYETAaHWH, YHCIO TEpecTaHOBOK; OwHOM HpIOTOHA; ymeHHE
MIPUMEHITh KOMOMHATOPHBIC (DAKTHI U PACCYKICHUS AJIS PELICHUs 3aa4;
OIICHUBATH BEPOSTHOCTH peaTbHBIX COOBITHIA; COCTaBJIATh

BEPOATHOCTHYIO MOJCJIb U UHTCPIIPETUPOBATH HOJ'Iy‘-ICHHLIfI pe3yiabTar

YMeHne onepupoBaTh INOHATUSMH: TOYKA, MpsiMas, IUIOCKOCTH,
IIPOCTPAHCTBO, OTPE30K, JIyd, BEJIMYMHA yIja, IUIOCKUH  Yyrol,
JBYTPAHHBIA yTOJ, TPEXIPAHHBIA YIOj, CKPELIMBAIOIIMECS NPSIMBIE,
MapaJuIeIbHOCTh U NMEPHEHAUKYJIAPHOCTh MPSAMBIX U IUIOCKOCTEH, yroJl
MEXIy MNPAMBIMH, YTOJ MEXAY HPSIMOM M IUIOCKOCTBIO, YIOJl MEXAY
IIJIOCKOCTSIMU, PACCTOSHHUE OT TOYKH JI0 IUIOCKOCTH, PACCTOSTHUE MEXIY
MIPSIMBIMH, PACCTOSIHUE MEXKY IUIOCKOCTSAMH; YMEHUE UCIIOIb30BATh IIPH
pelIeHNH 3aJa4 U3ydyeHHbIE (AKThl M TEOPEMbI IUIAHUMETPUU; YMEHUE
OLICHUBAaTh pa3Mepbl OOBEKTOB OKPYXKAIOLIET0 MHpa; CTPOUTH
MaTeMaTHYECKUE MOJEIU C IIOMOIIbI0 T'€OMETPUYECKUX IIOHATHUH W

BCJIMYHMH, PCIIAaTh CBA3AHHBIC C HUMH MMPAKTHYCCKUC 3a1a4n
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YMeHue onepupoBaTh HMOHATUAMHU: IJIOWAAb (QUTYphl, 00BbEM (UTYPHL,
MHOTOTPaHHUK, MPaBUIbHBIH MHOTOTPaHHMK, CEUEHHUE MHOIOIPAaHHUKA,
Ky0, mapajuiefienunesa, Npu3Ma, OUpaMuja, (urypa U NOBEPXHOCTH

BpallleHHs, MUIUHIpP, KOHYC, map, cdepa, Mmiomans chepsl, IIomaib




MOBEPXHOCTH MUPAMUJBI, MPU3MBI, KOHYyca, IMJIMHIApa, 00BEM KyOa,
MPSIMOYTOJIBHOTO MapajljiesienuIeaa, MUpaMUabl, NPU3MbI, LWIMHIPA,
KOHYCa, I11apa, pa3BEPTKa MOBEPXHOCTH, CEUCHUs KOHYCa U LIMIMHIpA,
NapajuleJIbHblE OCH WM OCHOBAHMIO, CEUYEHHE I1apa, IUIOCKOCTD,
Kacaromasics cdepbl, HWIMHAPA, KOHYCa; YMEHHUE CTPOUTH CEUYCHUE
MHOTOTpaHHHKa, U300pakaTh MHOTOTPAaHHUKH, (PUTYPHl U MMOBEPXHOCTH
BpaLIEHUs], UX CEUYECHHUS], B TOM YUCJIE C IOMOIIBIO JIEKTPOHHBIX CPEICTB;
yMEHHUE MPUMEHATh CBOMCTBA T€OMETPUUYECKUX (UTYp, CAMOCTOSTEIHLHO
(hopMyIHpOBaTh OMPENCIICHUS U3YYaeMbIX (PUTyp, BBIIBUTATh TUIIOTE3bI
O CBOKMCTBax W MPHU3HAKAX T'€OMETPHUECKUX (HUTYp, OOOCHOBHIBATH HIIU
ONpoBepraTb MWX; YMEHHE NPOBOAUTH Kiaccudukanuio duryp mo
pa3IUYHbIM IIpPU3HAKaM, BBIIOJHATH HEOOXOIUMBIE JIOTOJIHUTEIbHBIC

IIOCTPOCHUA
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YMeHue omnepupoBaTh MOHATHSMH: JBH)KEHHE B IPOCTPAHCTBE,
MapajuIebHBIA IEPEHOC, CAMMETPHUS Ha IUIOCKOCTH M B MPOCTPAHCTBE,
MOBOPOT, TMpeoOpa3oBaHue MOA00Us, TMOAOOHBIE (QUIYpbI; yMEHHE
pacro3HaBaTh paBHBIC W MOJOOHBIE (QUTYpPHI, B TOM YHCJIEC B MPHUPOJIE,
UCKYCCTBE, apXUTEKTYpEe; HUCIIOJIb30BaTh T'EOMETPUYCCKHE OTHOIICHHS
MpPH PEIICHUH 33]a4;, HaXOIUTh TEOMETPUYCCKHE BEIUYHHBI (JJIHHA,
yroij, Miomaab, O0BEM) MpPU pEHIeHMH 3a7ad M3 JIPYTHX Y4eOHBIX
MPEIMETOB M U3 PEATbHOMN KH3HU; YMEHUE BBIYUCIIATH TCOMETPHUCCKUC
BEITMYMHBI (JUIMHA, YTOJ, IUIOH[aAb, OO0BEM, IUIOMIAAb MOBEPXHOCTH),
WCIIONIb3Ysl HM3y4YeHHBIC (OPMYJIBI M METOJABI, B TOM YHCIE: TUIOINAIb
MOBEPXHOCTU MUPAMUBI, TPU3MBI, KOHYCA, WIUHIPA, TUIOMAAb Cepsl;
00BEM Kyba, TPSIMOYTOJIBHOTO Tapaulesienueaa, MUuPaMUuIbl, TTPU3MBI,
HWIMHIpPA, KOHyca, Iapa; yMEHHWE HaxXOJUTh OTHOIIEHHE OOBEMOB

MOoI00HBIX QUryp
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YMmenue OIICpHUPOBATH NMOHATUAMU: IPAMOYT'OJIbHAA CUCTEMA KOOPJAUHAT,
BCKTOP, KOOpAWHATBI TOYKH, KOOPAHWHATBI BCKTOpA, CyMMa BCKTOPOB,
MNPOU3BCACHUC BCKTOpa Ha YHCIO, Pa3IOKCHHUEC BCKTOpa IO 63.31/Icy,
CKaJIIpHOC TIIPOM3BCACHUC, BCKTOPHOC IIPOU3BEACHUEC, YIOJI MECKIAY
BCKTOpaMH1; YMCHHEC HUCIIOJIb30BATh BCKTOpHBIfI n KOOpIII/IHaTHHﬁ MCTO
AJid  pCHICHUA TCOMETPUUCCKHUX 3adad W 3agad JPYrux y‘—Ie6HBIX

npeaAMETOB
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YMenue BLI6I/IpaTB HOI[XOI[SIH_[I/Iﬁ MeTod JIs1 PpCHICHUA  3aldayiu,




MIOHMMAaHWE 3HAYMMOCTH MAaTE€MaTUKA B HW3YYCHHHM IPHUPOIHBIX H
OOIIECTBEHHBIX MpPOLECCOB M  SBICHHI; YMEHHE paclo3HaBaTh
IIPOSABJICHUE 3aKOHOB MAaTeMaTUKM B HMCKYCCTBE, YMEHHME IPUBOJIUTH
IIpUMEPbl  MAaTEMaTUYECKUX OTKPBITUA POCCUMCKOM H  MHUPOBOU

MaTeMaTH4YeCKOM HAayKH




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

HpOBepﬂeMbIﬁ IJIEMEHT COACPKaHUSA

Koxn

1 Hucna v BBIYUCICHUS

11 HarypanbHble u nensle uncna. [lpu3Haku AeIMMOCTH LEIbIX Yucell

19 Panuonanbnple uuciaa. OOBIKHOBEHHBIE U JECATHYHBIE JApoOHM, IPOLIEHTHI,
' 0OECKOHEUHBIC TIEPUOTUIECKUE IPOOH

13 Apudmernueckuil KOpeHb HaTypalbHOH cTeneHu. J[eHcTBUs ¢ apupMeTHIeCKUMU
' KOPHSIMU HaTypaJIbHOW CTETICHU

14 Crenensb ¢ 1ienbIM nokaszareneM. CTeneHb ¢ palMoHalbHbBIM NT0Ka3aTeneM. CBoiicTBa
- CTETICHU

15 CuHyc, KOCHHYC W TaHT€HC YHCIIOBOIO apryMeHTa. ApPKCHHYC, apKKOCHHYC,
' ApKTaHT'€HC YUCIIOBOTO apryMeHTa

1.6 Jlorapudm uncna. [lecaTnyHble U HATYpAIbHBIC JTOTapHUPMBI

JeiicTBuTenpHble uyncia. ApupMeTHYeCKHe Onepanuu ¢ JIeHCTBUTENbHBIMU
1.7 yrcnamu. [IpubmmkEéHHBIE BRIYMCIICHUS, TTPABUJIA OKPYTJICHUS, IPUKHUIKA M OLIEHKa
pe3yibTara BBIYMCICHUN

1.8 [TpeoOpa3oBanue BoIpaXKEHUH

1.9 KommnekcHeie uncna
2 YpaBHEHUS U HEpPAaBEHCTBA

2.1 Llenbie u 1poOHO-paAIIIOHAIbHBIE YPaBHEHUS

2.2 WppannonanbHble ypaBHEHUS

2.3 TpuronomeTpruyeckue ypaBHEHUS

2.4 [Toxa3zaTenbHbIe U JOTapUPMHUUECKUE YPAaBHEHHS

2.5 [{enbie u 1poOHO-pallOHANIbHbIE HEPABEHCTBA

2.6 HppanmonanbHble HepaBeHCTBa

2.7 [Toxa3zaTenbHbIe U JOrapupMHUUECKIE HEPABEHCTBA

2.8 TpuronomeTpuyeckrue HepaBeHCTBA

2.9 CucreMbl U COBOKYITHOCTH YpaBHEHUI U HEPABEHCTB

2.10 YpaBHEHMs, HEpaBEHCTBA U CUCTEMBI C TapaMeTpaMHu




2.11

Marpuiia cucTeMbl TUHEUHBIX ypaBHEHUH. ONpeaeauTenb MaTPUILLbI

3 DOyHKINUH U TpaPUKH
31 Oynkuus, crnocoObl 3amanus ¢yakmuu. ['paduk QyHkiun. BzaumHOo oOpaTHbIE
' dbyakuun. YérHple 1 HeYéTHBIC QyHKIMH. [leproauyeckue GyHKIN
OO6nactp ompesnereHus W MHOXKECTBO 3HaueHUH ¢yHkuuu. Hymu ¢ysHkuuu.
3.2 [TpomexxyTkn  3HaKOMOCTOSHCTBA.  [IpOMEXYTKM  MOHOTOHHOCTH  (YHKLHUH.
' MakcumymMbl 1 MHHUMYMBI ¢GyHKkuud. HamOomnblee W HauMeHbIlee 3HAYECHUE
(GYHKLNHU HAa IPOMEXYTKE
23 CreneHHas (QyHKLUMSA C HaTypajJbHbIM M LEJbIM IOKa3zareneM. EE cBoiicTBa u
' rpa¢uk. CBoiicTBa 1 rpaduK KOpHS N-0ii CTETIEHU
3.4 Tpuronomerpuyeckue GyHKINH, UX CBOWCTBA U rpaduKu
3.5 [oka3zatenpHas u norapudmudeckas GyHKIHH, UX CBOWCTBA U TPapUKU
36 Touku paspbiBa. AcuMnToTel TpadukoB ¢yHkumid. CoiicTBa (yHKIUH,
' HENpEepPbIBHBIX HA OTPE3Ke
3.7 TlocimenoBaTeabHOCTH, CLIOCOOBI 3aJaHHUs OCJIEA0BATEIbHOCTEN
3.8 Apudmernudeckas 1 reomeTpudeckas mporpeccur. @opmyia CI0KHBIX MPOLIEHTOB
4 Hauana maremMaTHueckoro aHaimsa
4.1 [IpousBonnas ¢pyukuuu. [Ipon3BoaHbIE 371€MEHTAPHBIX (YHKIIHMA
[IpumeHeHHe MPOU3BOAHOM K HCCIENOBaHUIO (YHKIMI Ha MOHOTOHHOCTH U
4.2 skcTpeMyMbl. HaxoxieHrne HanOobIIero ¥ HauMEHbBIIEro0 3HaYeHUs] (PYHKIMMU Ha
OTpe3Ke
4.3 [TepBooOpaznas. MuTerpan
5 MHoxecTBa U JIOTHKa
5.1 MHOXecTBO, orepaiuu HajJ MHOKecTBamMu. J{uarpammel Ditiepa — Benna
5.2 Jloruka
6 BeposITHOCTh M CTaTUCTHKA
6.1 OmnwucarenbHasi CTATUCTHKA
6.2 BepositHoCTh
6.3 KomOunaTopuka
7 I'eomerpus
7.1 @urypsl Ha MIOCKOCTH
7.2 [IpsiMbIe ¥ TITIOCKOCTH B TPOCTPAHCTBE
7.3 MHoTrOorpaHHUKH




7.4

Tena u MOBEpXHOCTH BPALICHUS

7.5

Koopaunatsl 1 BEKTOPHI




YYEBHO-METOINYECKOE OBECIIEYEHHUE
OBPA30OBATEJIBHOI'O ITPOIECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI VIS YHEHUKA

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

AxknmonepHoe obdmectBo «M3aarenseTBo «lIpocBemenne»

METOINYECKHUE MATEPHUAJIBI JJIA YUUTEJIA

HUP®POBBIE OBPA30OBATEJIBHBIE PECYPCBI U PECYPCbI CETU

HUHTEPHET
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