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MNOACHUTEJIBHASA 3AIINCKA

Pabouas mporpamma yueOHOro kypca «I'eomerpusi» 0a30BOro ypOBHsS IS
obyuarormuxcsi 10 —11 kmaccoB pa3paboraHa Ha ocHoBe DenepaabHOro
TOCYJapCTBEHHOTO 00Pa30BaTEIBHOTO CTaHApPTa CPEAHETO OOIIETO 00pa30BaHuUs,
C y4€TOM COBPEMEHHBIX MHPOBBIX TpeOOBaHWU, TMPEABABIIEMBIX K
MaTEeMaTUYeCKOMYy O0pa3oBaHUIO, W TPAAMIMN POCCUICKOTO 00pa3oBaHUS.
Peanuzanus nporpamMmbl oOecrieunBaeT OBIAJECHUE KIIOUYEBBIMU KOMIIETEHIIUSIMH,
COCTaBJISIIOLIMMU OCHOBY JUISI CAMOPAa3BUTHS M HENPEPHIBHOTO 0OOpa3oBaHUs,
IIEJIOCTHOCTh OOIIEKYJIbTYPHOTO, JUYHOCTHOTO W TIO3HABATEIBHOTO Pa3BUTHUS
JUYHOCTH 00YYarONuXCsl.

HEJIN N3YYEHUA YYEBHOI'O KYPCA

BaxxHocTh y4eOHOro Kypca TIE€OMETpPUM Ha YPOBHE CpEIHEro oOLIero
oOpa3oBaHusi OOYCJIOBJIEHA MPAaKTUYECKOW 3HAUYUMOCTBIO METANPEAMETHBIX H
IPEeIMETHBIX Pe3yJbTaTOB OOyuYeHHUsI T€OMETPUH B HAIPABJICHUU JUYHOCTHOTO
pa3BuTHS OOydarmuxcs, ¢GopMHUpOBaHUSA (YHKIIMOHATHLHON MaTeMaTHYEeCKOU
I'PaMOTHOCTH, U3yY€HHUS IPYTUX YU4EOHbIX AUCUMILINH. Pa3Butue y oOyuarommxcs
IPABWIBHBIX IPEJICTaBICHUA O CYHUIHOCTM M NPOMCXOKIECHUM T€OMETPUUYECKHX
abCcTpakiuii, COOTHOLIEHHUH pPEAJTbHOTO M UACATBHOT0, XapakTepe OTPaKeHUs
MAaTeMaTHYECKOW HAYKOM SBICHHM M MPOLECCOB PEAIBHOTO MHUpPa, MECTe
T€OMETPHUH B CUCTEME HAYK U POJIM MAaTEMaTHUYECKOTO MOJCIUPOBAHUS B HAYYHOM
NO3HAHUM U B IIPAKTUKE CIIOCOOCTBYET (POPMHUPOBAHUIO HAYYHOT'O MUPOBO33PEHUS
ydaluxcs, a TaKKe KAauyecTB MBIIIJICHUsS, HEOOXOAMMBIX [UIs aJanTalud B
COBPEMEHHOM OOIIIECTBE.

['eomeTpus siBisieTcs OgHUM U3 0a30BBIX MPEAMETOB HAa YPOBHE CPEIHETO
oOuiero o00pa3oBaHus, TaK KaK O00ECIEYMBAET BO3MOXHOCTb M3YUEHUS Kak
JUCLMIUIMH €CTECTBEHHO-HAYYHON HAIpaBJIEHHOCTH, TaK U T'yMaHUTapHOM.

Jlornueckoe MbllUIEHHE, (OPMHUPYEMOE IPHU H3YUEHUH OO0YyYarOUMMUCS
MNOHSTUWHBIX OCHOB T€OMETPHUH U MTOCTPOCHUHU LEMOYKH JIOTHUYECKUX YTBEPKACHUN
B XOJ€ pEILICHUS TeOMETPUUYECKMX 3a7ad, YMEHHE BBIJBUTaTb U OIMPOBEPrarTh
TUIIOTE3bl HEMOCPEICTBEHHO HCIOJIB3YIOTCA INMpPU PELICHUH 33]a4 €CTECTBEHHO-
HAy4YHOT0 LIMKJIA, B YACTHOCTHU U3 Kypca (PU3UKH.

YMeHue opueHTHUPOBATHCS B MPOCTPAHCTBE UTPAET CYIIECTBEHHYIO POJb BO
BCEX 00NAcTsIX AESITeNbHOCTH 4YenoBeka. OpHeHTalus 4eloBeKa BO BPEMEHH U
IPOCTPAHCTBE — HEOOXOAMMOE YCJIOBHE €ro COIHaIbHOTO ObITHs, (opma
OTPaXEHUs OKPY’KAIOLIET0 MHUPA, YCIOBHE YCHEIIHOIO MO3HaHWS M aKTHUBHOIO
npeoOpa3oBaHus  AeWcTBUTENbHOCTU.  OnepupoBaHUE  IPOCTPAHCTBEHHBIMU
oOpa3zaMu OOBEIUHSET pa3Hble BHIbl y4eOHOW U TPYIOBOM MIESATEIBHOCTH,



SIBIISICTCSI OJJHAUM W3 TPO(GECCHOHAIBFHO BAKHBIX KayeCTB, MOITOMY aKTyallbHa
3amada (opmMupoBaHHS y O0OyYarOUUXCsl MPOCTPAHCTBEHHOTO MBIINUICHHUS Kak
Pa3sHOBHUIHOCTH OOpa3HOTO MBIIUICHHSI — CYIIECTBEHHOTO KOMIIOHEHTa B
HOJTOTOBKE K MIPAKTUYECKOW AESITEIHHOCTH IO MHOTHM HAIPABICHUSIM.

Ilenp ocBoeHuss mporpaMmbl yueOHOTo Kypca «I'eomeTpusi» Ha 06a3zoBOM
ypoBHE o0OyueHusi — 00OmeoOpa3oBaTebHOE U OOIIEKYJIBTYpPHOE Ppa3BUTHE
oOydJalmuxcsi ~ 4yepe3  oOecrmeueHHe  BO3MOXKHOCTH ~ NPHOOpeTeHuss U
UCTIOBb30BAHUSI CHCTEMAaTHMYECKMX TE€OMETPHUUYECKUX 3HAaHUH U JeWCTBUM,
creuu(UYHBIX TEOMETPHUH, BOSMOXKHOCTH YCIEIIHOTO MPOJIOJKEHUsT 00pa30BaHUs
10 CHENHUATIBHOCTSIM, HE CBSI3aHHBIM C PUKJIAJHBIM UCIIOJIb30BAHUEM T'€OMETPHH.

[lporpamma 1o reomeTpur Ha 0a30BOM YpOBHE MpeaHA3HAueHa ISt
00yYarOMMXCsl CPEIHEH IIKOJIBI, He UCIBITHIBABIINX 3HAYUTEIBHBIX 3aTPyIHEHUH
Ha YpOBHE OCHOBHOTO o0Imiero obpa3zoBanusa. TakuM oOpa3om, oOydaroniuecs Ha
0a30BOM ypOBHE JOJDKHBI OCBOMTH OOIME MaTeMaTUYeCKHE YMEHUS, CBS3aHHBIC
co crnenu(uKoil TeOMETpUHM W HEOOXOOUMbIE [UIS KH3HH B COBPEMEHHOM
obmectBe. Kpome 3TOro, OHM MMEIOT BO3MOKHOCTh M3yYUTh I€OMETPHUIO OoJjee
riy0OKO, eclnu B JajdbHEWIIeM BO3HHKHET HEOOXOAMMOCTh B T'€OMETPHUYECKUX
3HaHUSX B IPOPECCUOHATLHON AEATEIbHOCTH.

JIoCTH)KEHHE 1eId  OCBOCHHUS TMPOrpaMMbl 00ECIeUMBACTCA pPELICHUEM
COOTBETCTBYIOIIMX  3adad. [IpuOpWTeTHBIMH 3aJadyaMH  OCBOCHHUS Kypca
«['eomerpun» Ha 6a30BoM ypoBHe B 10—11 kiaccax sBISIOTCS:

e (¢opMHpOBaHME TMPEACTABICHUS O TEOMETPUUM KaK 4YacTH MHPOBOMH

KYJIBTYpBI U OCO3HAHUE €€ B3aMMOCBSI3U C OKPYKAIOIIUM MHPOM;

e (¢opmMHpOBaHHME TPEACTABICHHUS O MHOTOIPAaHHMKAX M Telax BpaIICHUs
KaK 0 BOXHEHIINX MAaTEeMaTHYECKUX MOJIENSX, MO3BOJISIONIUX OIHCHIBATH
Y M3y4aTh Pa3HbIE SIBICHUS OKPYKAIOIIETO MHUPA;

e (¢opmMHupoBaHME YMEHHs pAaclo3HaBaTb Ha 4YepTekaxX, MOJACIIX H B
pearbHOM MUpPE MHOTOTPaHHHMKH U TeJla BpaIlleHuUs;

e OBIIQJICHUE METOJAMHU PEIICHUS 3aJad Ha MOCTPOCHUS Ha M300pasKeHUSIX
IPOCTPAHCTBEHHBIX QUTYD;

e (dopMHpOBaHHE YyMEHHUS OIEPHPOBATH OCHOBHBIMU TMOHSATHUSMH O
MHOT'OT'paHHHMKaX U TeJlax BPAICHUs U UX OCHOBHBIMU CBOWCTBAMU;

e OBJIQJICHUE  aNrOpPUTMAMH  pEIIEHUs]  OCHOBHBIX  THIIOB  3ajay;
dopMupoBaHHEe  YMEHHS ~TPOBOJUTH  HECIOKHBIC  JIOKA3aTeNbHBIC
pacCcyXIeHHs B XOJE PCIICHHS CTEPEOMETPUYECKHX 3alad M 3ajgad C
INPaKTUYECKUM COJIEP>KaHUEM;

e pa3BUTHE  MHTEUICKTYyaJbHBIX W TBOPYECKUX  CIOCOOHOCTEH
oOyyarommxcsi, MO3HABAaTEIbHONH  AKTUBHOCTH, HCCIEIOBATEIbCKUX
YMEHUH, KPUTUIHOCTH MBIIIUICHHUS;



e (opmupoBanue GyHKIIMOHATBEHOM rPaMOTHOCTH, pEIEeBaHTHOU
reOMETPUM: yMEHHE pacrlo3HaBaTb MPOSBICHUS T'€OMETPUUYECKUX
HNOHATUNH, OOBEKTOB U 3aKOHOMEPHOCTEM B pPEATbHBIX KU3HEHHBIX
CUTyalUsIX U TMPU U3YYEHUHU APYIHX YUYEOHBIX MPEIMETOB, MPOSIBICHUS
3aBUCUMOCTEN M 3aKOHOMEpPHOCTEH, (opMylIUpoBaTh HMX Ha SA3bIKE
T€OMETPHUH U CO3/1aBaTh FT€OMETPUUECKUE MOJIEIH, IPUMEHSATH OCBOCHHBIH
reOMETPUUECKUN ammapar JUisi peHIeHHus MPaKTUKO-OPUEHTUPOBAHHBIX
3a/1a4, THTEPIPETUPOBATH U OLIEHUBATH IMOTYYEHHBIE PE3YJIbTAThI.

OTIMYUTENHEHON OCOOCHHOCTHIO MPOTPaMMBbI SIBIISIETCSI BKJIIOUEHHUE B KypC
CTEPEOMETPUU B Hayaje €ro M3y4YeHWs 3ajJady, pellaeMblX Ha YpOBHE
MHTYUTUBHOTO MO3HAHMS, U ONpeAeNEHHBIM 00pa3oM opraHu3oBaHHas padoTa Hal
HUMH, YTO CHOCOOCTBYIOT pa3BUTHIO JIOTHYECKOTO U MPOCTPAHCTBEHHOTO
MBIIUJICHUS, CTUMYJIUPYET MPOTEKAaHWE MHTYUTHBHBIX MPOILECCOB, MOTUBUPYET K
NanbHENIIeMy U3YUYEHUIO MpeaMETa.

[Ipenmourenue oTAAETCSA HATISIIHO-KOHCTPYKTUBHOMY METOAY OOYYEHHs, TO
€CTb TEOPETUYECKUE 3HAHUSA MMEIOT B CBOEH OCHOBE UYBCTBEHHOCTH MPEIMETHO-
IIPAKTUYECKON JEATENbHOCTH. Pa3BuThe IPOCTPAHCTBEHHBIX IIPEACTABICHUM Y
yYallluXcsi B Kypce CTEPEOMETPUU MPOBOAMUTCS 3a CUET pelIeHUs 3a]ad Ha
CO3JJaHUE€  TMPOCTPAHCTBEHHbIX 00pa3oB M  3aJady Ha  ONEPUPOBAHUE
IPOCTPAHCTBEHHBIMH oOOpa3amu. Co3nanue oOpa3a MPOBOAMTCS C OMOPOM Ha
HArJsAHOCTh, @ ONEpUpOBaHHE OOpa3oM — B YCIOBUSAX OTBICYCHHS] OT
HAIJISIHOCTH, MBICIIEHHOTO U3MEHEHHS €r0 UCXOTHOTO COJIEP KAHMUSI.

OcHOBHBIE coaepkaTelbHble JTUHUU Kypca «['eomerpun» B 1011 knaccax:
«MHororpanHuku», «I[IpsiMble U TJIOCKOCTH B MPOCTPAHCTBE», «Tena BpalleHus»,
«BekTopsl U KOOpAWHATHI B MPOCTPAHCTBE». DOPMHUPOBAHUE JTOTUUECKUX YMEHUN
pacmpesieniieTcss He TOJIbKO IO COJEp)KaTelIbHBIM JIMHUAM, HO U MO TOAaM
00yueHHUsI Ha YPOBHE CpeJIHEro 00111ero o0pa3oBaHus.

Copnepxanue 00pa3oBaHMs, COOTBETCTBYIOILEE MPEAMETHBIM pE3yibTaTam
OCBOEHHMsI paboyeil mporpaMmbl, pachpeneia€HHbIM [0 TojaM OOy4eHHs,
CTPYKTypUpPOBaHO TakuM o0Opa3oM, 4YTOObI OBJAQJCHHE T'€OMETPUYECKUMU
MOHSTUSMH U HABBIKAMHU OCYIIECTBIISJIOCH MOCIIEOBATENFHO U MOCTYNATENbHO, C
cOOJII0/IEHUEM TIPUHIUIIA PEEMCTBEHHOCTH, YTOOBI HOBBIE 3HAHMS BKIIOYAINCH B
OOIIyI0 CUCTEMY TI€OMETPUYECKHUX MPE/ICTABICHUN OOyYarouuxcs, paclupss u
yrayOssis e€, o0pa3ysi MpOYHbIe MHOKECTBEHHBIE CBSI3H.

MECTO YYEBHOI'O KYPCA B YYEGHOM IIVTAHE

Ha uzyuenue reometpun otBoautcs 2 yaca B Heaento B 10 kinacce u 1 vac B
Heneno B 11 kiacce, Bcero 3a jBa rojia ooydenus - 102 yueOHbIX yaca.



COIAEPKAHUE YYEBHOTI' O KYPCA
10 KUIACC

IIpsiMmble ¥ IVIOCKOCTH B IPOCTPAHCTBE

OcCHOBHBIE  NIOHATHS ~ cTepeoMeTpud. Touka, mpsiMas, IIOCKOCTh,
npoctpaHcTBo. IloHsTHE 00 aKCMOMaTH4YECKOM IOCTPOEHUH CTEPEOMETPUU:
aAKCHOMBI CTEPEOMETPHUH U CIEACTBUSA U3 HUX.

B3anmHOEe pacnosioxeHne MNpsMBIX B NPOCTPAHCTBE: IEPECEKAIOIIHECH,
NapajulesIbHble W CKpeluBarommecs npsmele. llapamiensHOCTs NpsAMBIX H
IUIOCKOCTE B MPOCTPAHCTBE: MApAJUICNIbHBIE MpsAMBIE B IPOCTPAHCTBE;
NapaJLIENbHOCTh TPEX NPSMBIX; MAPALIECIBHOCTh MPSIMONW MU INIOCKOCTH. YTIBI C
COHAIIPABJIICHHBIMM CTOPOHAMM; YyIOJ MEXIy IpSAMBIMH B IPOCTPAHCTBE.
[TapannenbHOCTH IIJIOCKOCTEN: [apaJijIeiIbHbIC IIJIOCKOCTH; CBOMCTBA
napajulenbHBIX TuIOocKocTel. [lpocteiimne mpocTpaHCTBEHHbIE (QUIYyphl Ha
IUIOCKOCTH: TETpa’Ip, KyO, napajjiesienumnea; IoCTpOeHUE CEUEHUIA.

[lepnenaAMKYIJISIPHOCTE IPSIMOM U IJIOCKOCTH: MEPIICHINKYJISIPHBIE NIPSIMBIE B
IIPOCTPAHCTBE, NPSMBIE NapPAUICIBHBIE M MEPNEHAUKYISAPHBIE K IUIOCKOCTH,
IPU3HAK NEPHEHAUKYISIPHOCTH MPSAMOM M IUIOCKOCTH, TeopemMa O MpsSMOU
NEPIEHANKYJISIPHON IUIOCKOCTH. YTJBI B IPOCTPAHCTBE: YroJl MEXAY NPsSAMON U
IUIOCKOCTBIO;  JIBYTPaHHBIA  YrOJI, JIMHEWHBIA YroJl JABYTPaHHOIO  yIvIa.
[lepneHauKyISIp ¥ HAKJIIOHHBIE: PACCTOSIHUE OT TOYKH JI0 IUIOCKOCTH, PACCTOSHUAE
OT mOpsAMOM 10  IUIOCKOCTH,  MpoeKiuss  (GuUrypsl Ha  IUIOCKOCTb.
[leprieHIUKYISAPHOCTh  IUIOCKOCTEW: NPU3HAK  IEPIEHIUKYJSIPHOCTH — ABYX
IIOCKOCTEN. TeopeMa 0 TPEX NMEPHEHAUKYJIISIPaX.

MHOrorpaHHuKu

[loHATHE MHOTOIpaHHUKA, OCHOBHBIE 3JIEMEHTBl MHOTOIPAHHUKA, BBIIYKJIIBIE
Y HEBBITYKJIbIE MHOTOI'PAHHUKH; Pa3BEPTKA MHOrOrpaHHuka. [Ipusma: n-yronpnas
npu3Ma; TPaHU U OCHOBAHUS MPU3MBbI; IpsMasi U HaKJIOHHAs MPHU3MBbI, OOKOBas U
IIOJIHAs IIOBEPXHOCTh IIPU3MBI. [Tapannenenurnen, IPSAMOYTOJIbHBIN
napajuiesienunes; U ero cpoucrsa. llupamupa: n-yronpHas nupamuaa, rpaHd U
OCHOBaHUE MUPAMU/IbI; OOKOBAs M MOJIHAsI TOBEPXHOCTh MUPAMUb; TPABUIIbHAS U
yceu€HHas MNHUpaMyja. OJIEMEHTbl Npu3Mbl M nupamuasl. IIpaBuibHbIE
MHOTI'OTPAaHHMKU: IOHATHE NPABUIBHOIO MHOTOIDAHHUKA; NPAaBUJIbHAS NPU3MA U
IIpaBUJIbHAs IMpaMKIA; [PABUJIbHAs TPEYroJibHAsg INHUPaMHUAA U IIPaBUIIBHBIN
TeTpasap; KyO. IlpeacraBieHune o mpaBUIBHBIX MHOTOIPAHHUKAX: OKTadJp,
nonexa’ip u ukocasap. CeueHuns Npu3Msl U TUPaAMUIBIL.

CuMMmeTprs B NPOCTPAHCTBE: CHUMMETPHUS OTHOCHUTEIBHO TOYKH, IPSAMOM,
IUIOCKOCTH.  JJEMEHThl CHUMMETPUM B NHUPAMMAAX, Mapajuiejenunenax,
IIPAaBUJIBHBIX MHOI'OTPAHHUKAX.



Brluucienue 5JeMEHTOB MHOTOTPAaHHUKOB: pEOpa, AMAroHaIM, YTJIbl.
[Tnomane OGOKOBOM MOBEPXHOCTH U TOJHOM TMOBEPXHOCTH MPSIMON IPU3MBI,
IJIOMAh OCHOBAaHMA, TeopemMa O OOKOBOW TMMOBEPXHOCTH MPSIMOW TMPU3MBIL.
[Tnomans OOKOBOW TMOBEPXHOCTH W TOBEPXHOCTH TMPABUIBLHON MHUPAMUIBI,
TeopemMa O IUlomaAu yced€éHHOW mmpamunbl. [loHsitue 00 00BéMe. OOBEM
UPaMUJIbI, TPU3MEI.

[TomoGueie Tena B mpocTtpaHcTBe. COOTHOMIEHUS MEXAY IUIOMIAISIMU
MOBEPXHOCTEHN, 00bEMaMU TTOAOOHBIX TEI.

11 KUIIACC

Tesa Bpalenus

[umuuapuyeckas OBEPXHOCT, oOpasytoiue HUJIMHAPUYECKON
MOBEPXHOCTH, OCh IWIMHIPUYECKON moBepxHOCTH. [lunuHap: ocHOBaHMS U
OOKOBasi TMOBEPXHOCTb, OOpa3yoIllass U OCh; IUIOMIA[Ab OOKOBOM U MOJHON
MOBEPXHOCTH.

Konunueckas moBepXHOCTh, 00pa3yromnue KOHMYECKON MOBEPXHOCTH, OCh U
BEpILIMHA KOHUYECKOW MOBepXHOCTH. KOHyC: OCHOBaHME U BeplIMHA, 00pa3yromas
U OChb, IUIOWAAb OOKOBOM H TIOJHOM MOBEPXHOCTH. YCEUEHHBIH KOHYC!
oOpa3yromire 1 BbICOTa; OCHOBaHHS 1 OOKOBAasi IOBEPXHOCTb.

Cdepa m map: 1meHTp, paauyc, AUAMETP; IUIOMAIb MOBEPXHOCTU C]ephl.
B3aumnoe pacnonoxenue chepbl U MIIOCKOCTH; KacaTelbHasl MIIOCKOCTh K Cepe;
I0MaahL Chepsl.

N300paxkeHne Ten BpallleHHs Ha TIOCKOCTH. Pa3BépTka LIMIMHApa U KOHYCA.

KoMOuHanum Ten BpalleHWss U MHOTOIPAaHHUKOB. MHOTOrpaHHUK,
onucaHHbIM oOkoJI0 cdepwl; chepa, BOMcaHHAsT B MHOTOTPAHHHUK, WM TEJO
BpaICHUS.

[Tonsarue 06 06BEMe. OCHOBHBIE CBOMCTBA 00BEMOB Tell. Teopema 06 00béMe
NPSIMOYTOJILHOTO Tapajuiesnenunena M ciaeAcTBus u3 He€. OO0bEM UUIUHIpA,
KoHyca. O0BEM 11apa U II0IIaab Chephl.

[TomoGueie Tena B mpocTtpaHcTBe. COOTHOMIEHUS MEXAY ITUIOMIAISIMU
NOBEPXHOCTEH, 00bEMaMU MOTOOHBIX TEN.

Ceuenust mwIMHApa (MapauielbHO W NEPIEHIUKYISIPHO OCH), CEUCHUs
KOHyca (MapajjieIbHOE OCHOBAaHUIO M TPOXOSIIEe uYepe3 BEpIIMHY), CEUCHUs
mapa.

BeKTOopbl U KOOPAMHATHI B IPOCTPAHCTBE

BekTop Ha miiockocTu U B npoctpancTBe. CI0KeHNE U BBIYUTAHHUE BEKTOPOB.
YMHOXEHUE BEKTOpa Ha 4ucio. Paszno)keHre BEKTOpa Mo TPEM HEKOMILTIaHAPHBIM
BekTopaM. [lpaBuno mapamnenenunena. Pemenwe 3agad, CBSI3aHHBIX C
NpUMEHEHUEM TpaBWiI JACHCTBUH C BekTopamu. IIpsiMmoyrosibHas cucrema
KoopauHat B mpoctpaHcTBe. Koopaunatel Bektopa. Ilpocteiimme 3amaum B
KOOpJIMHaTax. YTroa Mexay BektopaMu. CKalasipHOE MNPOU3BENIEHUE BEKTOPOB.
Brruucnenune yrioB Mexmay MpsSMBIMU U THIOCKOCTSIMU. KOOpIMHATHO-BEKTOPHBINA
METO/]I IPU PEIICHUU T€OMETPUIECKUX 3a/1a4.



INJIAHUPYEMBIE PE3YJIBTATBI
JIMYHOCTHBIE PE3YJIBTATDBI

JIM4HOCTHBIE pe3yNbTaThl OCBOEHHUS MPOrpaMMbl y4eOHOTo TMpeameTa
«MaremaTuka» XapaKTEpU3YHOTCH:

I'pa:knanckoe BocnuTaHue:

c(hOpMUPOBAHHOCTHIO TPAXKIAAHCKOMN MO3ULIUU 00YUYaIOIIETOCs KaK aKTUBHOTO
U OTBETCTBEHHOTO YJi€Ha POCCHIMCKOrO0 OOIIECTBa, MPEACTABICHUEM O
MaTEeMaTHYECKUX OCHOBAaX (PYHKIIMOHUPOBAHHUS PA3IUYHBIX CTPYKTYp, SIBJICHHIA,
npolenyp TpaxkJAaHCKOTO oOiiecTBa (BBIOOPHI, OMNPOCHI M TIP.), YMEHHUEM
B3aMMOJICHCTBOBAaTh C COLMAJbHBIMA HWHCTUTYTAMHM B COOTBETCTBHUM C HX
(GYHKIUSMU 1 Ha3HAUYCHUEM.

IIarpuornyeckoe BOCIUTAHKE:

c(hOpMUPOBAHHOCTHIO POCCUICKOMN TPAXKIAHCKON MIACHTHYHOCTH, YBOKCHHUS K
MPOIIUIOMY U HAaCTOSIIIEMY POCCUHCKOM MaT€MAaTUKH, IIEHHOCTHBIM OTHOLIEHUEM K
JOCTUKEHUSIM POCCUMCKUX MAaTEMAaTUKOB U POCCUMCKONM MaTEMAaTHUYECKOM IIKOJIbI,
K HCIOJIb30BaHUIO ATHX JOCTHKEHMH B APYIHX HayKax, TEXHOJOTHUsSX, chepax

SKOHOMHKH.
JlyXOBHO-HPABCTBEHHOI'0 BOCIIUTAHMSA:
OCO3HaHUEM JTyXOBHBIX LEHHOCTEH poccHiicKOTO HapoJa;

c(hOPMUPOBAHHOCTHIO  HPABCTBEHHOTO  CO3HAHMS, JTHYECKOrO  IOBEIEHUS,
CBSI3aHHOT'O C MPAKTHYECKUM MPUMEHEHUEM JOCTUKEHUN HAYKH U JIESITETbHOCTBIO
y4€HOT0; OCO3HAHUEM JTMYHOTO BKJIaJa B TOCTPOCHHUE YCTOMYMBOTO OYAYIIETO.

JcTeTHYECKOe BOCITUTAHME:

ACTETUYECKUM OTHOLICHHMEM K MHUpPY, BKJIIOUAs ACTETHUKY MaTEMAaTHYECKUX
3aKOHOMEPHOCTEM, 00BEKTOB, 3ajady, peneHun, paccyXICHUN;
BOCHPUMMYHMBOCTBIO K MATEMAaTUUYECKUM ACIIEKTAM PAa3JIMYHbIX BUJOB UCKYCCTBA.

dusnyeckoe BOCNIUTAHHUE:

c(hOPMUPOBAHHOCTHIO YMEHHUS TPUMEHATh MaTeMaTUYeCKHUEe 3HaHHUS B
HWHTEpecax 3J0poBOro u 6€30macHoro oopasa KU3HH, OTBETCTBEHHOTO OTHOIICHUS
K CBOEMY 3J0POBBIO (3I0pOBOE MHUTAHHWE, COATAHCHUPOBAHHBIN PEKUM 3aHATHA U

OT/BIXA, peryJisipHas buznueckas AKTUBHOCTB); buznyeckoro
COBEpLICHCTBOBAHUS, pu 3aHATUAX CIIOPTUBHO-0310POBUTEIBLHOMN
NEATEIIBHOCTBIO.

Tpynosoe BocnuTanue:

TOTOBHOCTBIO K TPYAY, OCO3HAHHWEM IICHHOCTH TPYAOJIOOWS; MHTEPECOM K
paznuyHbiM  chepaM  TPOPECCHOHAIBLHON  JCSITENBHOCTH, CBS3aHHBIM  C
MaTEeMaTUKOW M €€ MPUIOKEHUSIMH, YMEHHEM COBEpIIAaTh OCO3HAHHBIA BBIOOP
Oynymeid mnpodeccur U peanr30BbIBATH COOCTBEHHBIE KU3HEHHbBIC ILIAHBI;



TOTOBHOCTBIO U  CIOCOOHOCTBIO K MAaTeMaTHYeCKOMY OOpa30BaHUIO W
caM000pa30BaHNI0 Ha MPOTSHKCHHH BCEH JXWU3HU, TOTOBHOCTBIO K aKTUBHOMY
YYaCTHIO B PEIICHUU MPAKTHYECKUX 3a/1a4 MATEMAaTHICCKOW HAITPABICHHOCTH.

IKOJIOrH4ecKoe BOCIIMTAHUE:

C(OPMHUPOBAHHOCTBIO JKOJIOTHYECKOW KYJIbTYphl, MOHUMAHUEM BIIMSHUS
COIMATTbHO-9KOHOMHYECKUX TPOIECCOB Ha COCTOSHHUE MPUPOTHOW M CONMATBHON
CpeIbl, OCO3HAHHUEM TJIO0ATBLHOTO  XapakTepa JKOJOTHYCCKUX  MpoOJieM;
OpHCHTAIlMCH HAa MPUMEHEHHE MATEeMAaTUYCCKUX 3HAHWHM JUIsS pElICHUs 3a1a4 B
00acTH  OKpY)KAIOILICH Cpeibl, IUIAHUPOBAHHUS TIOCTYNIKOB M OLEHKH UX
BO3MOYKHBIX MTOCJICJACTBUH JIJIsl OKPYKAFOIIEH CPEJIbI.

IleHHOCTH HAYYHOTO MO3HAHMS:

c(OPMHUPOBAHHOCTBIO MHPOBO33PEHHS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO  pa3BUTHs HAyKM H  OONICCTBEHHOW MPAKTHKH, [MOHHUMaHUEM
MaTeMAaTHYeCKON HayKu Kak c(hepbl 4YelOBEYECKOH JeATEIbHOCTH, JTaloB ¢
pa3BUTUS W 3HAYMMOCTH JUJIS Pa3BUTHS [MBHWIW3AIWW;, OBJIAJICHUEM SI3IKOM
MaTEeMaTHKd M MaTeMaTHYeCKOW KyJbTYpOW KaK CpEICTBOM TIO3HAHHS MHPA;
TOTOBHOCTBIO OCYIIECTBIIATh NPOEKTHYI0 M HCCIIEIOBATEILCKYIO JACSITEILHOCTD
WHIMBUYaJbHO U B TPYIIIIC.

METAINIPEIMETHBIE PE3YJIBTATBI

MeranpenMeTHbIe pe3ysibTaThl OCBOCHHS IPOTrpaMMbl Y4EOHOTO Ipeamera
«Maremaruka» XapaKTepu3yrTcs OBJIaJCHUEM YHUBEPCATbHBIMU
NO3HABAMENbHBIMU  OCUCMBUAMY,  VHUBEPCALHLIMU — KOMMYHUKAMUBHBIMU
oelicmseusiMU, YHUBEPCANbHbIMU PeSYNAMUBHIMU OCUCMBUSIMU.

1) Vuusepcanvnvie  noznasamenvHvle  Oeticmesus, obecneyusarom
Gdopmuposarue 06a308bIX KOSHUMUBHBIX NpoOYeccos odyyaowuxcs (oceoeHue
Memo008  NO3HAHUSL — OKpYXHCAlowe20  Mupa,  NnpumMeHeHue  JI0SUYeCKUX,
UCCIe008aMeNbCKUX Onepayuli, ymeHut pabomams ¢ ungopmayueti).

Ba3oBble Jjornyeckue AeicTBHA:

e BBISBIATH U XapaKTEPU30BaTh CYIIECTBEHHBIC MPU3HAKU MAaTEMAaTHYECKUX
00BEKTOB, TOHATHNA, OTHOIICHUA MEXIy MOHITHAMU; (HOPMYyIUPOBATH
ONpE/CNICHUs]  TMOHSTUM; yCTAaHABIMBATh CYIIECTBEHHbIA  MPU3HAK
KJaccuduKalu, OCHOBAaHUs JJii OOOOIIEHUS U CpPaBHEHUS, KPUTEPUU
MIPOBOJAMMOTO aHaJIN3a;

e BOCHPUHUMATH, (OPMYIHpPOBaTh U  MOPEOOPa3OBBIBATh  CYXKICHUS:
YTBEPAUTEIbHbIE W OTpPUIIATEIbHBIC, CAMHUYHBIC, YACTHBIE W OOIIHE;
YCJIOBHBIE;

e BBIABIATH  MaTeMaTHYECKHE  3aKOHOMEPHOCTH,  B3aWMOCBSI3M U
npoTUBOpeursi B (paKkTaxX, JaHHBIX, HAOJIOJCHHUSAX U YTBEPKICHUSAX;



npemjiaraTb ~ KpUTEPUM U1 BBISIBJICHUS ~ 3aKOHOMEpPHOCTEM M
IIPOTUBOPEYNH;

e JeJaTh BBIBOJBI C HCIIOJIb30BAHUEM 3aKOHOB JIOTMKH, JEAYKTUBHBIX M
WHIYKTHUBHBIX YMO3aKIIOUEHUH, YMO3aKIFOUEHUH 10 aHAJIOTHH;

e TPOBOJUTH CaMOCTOATEIIBHO JI0Ka3aTeIbCTBA MaTeMaTHYECKHUX
YTBEPKIAEHUN (MPsSIMBbIE U OT NMPOTUBHOIO), BBICTPAaUBATh apIyMEHTALUIO,
OPUBOJUTH MPUMEPHl W KOHTPIPUMEPHI; OOOCHOBBIBATH COOCTBEHHBIC
CyXJI€HUS U BBIBOJIBI;

e BbIOMpaTh CHOCOO pelieHus y4eOHOM 3anayu (CpaBHUBATh HECKOJIBKO
BApUMAHTOB pelIeHUs, BBIOMpATh HauboJIee MOAXOJAUMI ¢ Yy4ETOM
CaMOCTOSITEJIbHO BbIICJIEHHBIX KPUTEPUEB).

ba3oBble ucciiegoBaTeIbCKUE 1eHCTBUA:

e HCIOJIb30BATh BOMPOCHI KaK MCCIENOBATENbCKUI UHCTPYMEHT MO3HAHMS;
dbopMyaupoBaTh BOMPOCHI, (UKCUPYIOLIME MPOTUBOpEUne, Mpodiemy,
yCTaHaBIMBaTh HCKOMOE€ M  JaHHoe, (OpMHUPOBATh  THIIOTE3Y,
apryMEHTUPOBATH CBOKO MO3UIUIO, MHEHUE;

e IPOBOJUTH CaMOCTOSTEJIbHO CIUIAaHUPOBAHHBIN JKCIIEPUMEHT,
UCCJIEIOBAHUE IO YCTAaHOBJIIEHHIO OCOOCHHOCTEH MaTeMaTU4YeCKOTO
0o0beKTa, SIBJICHUS, MPOLECCa, BBISBICHUIO 3aBUCHUMOCTEH MEXIy
o0BbeKTaMu, SIBJICHUAMHU, IPOLIECCAMH;

e CaMOCTOSITENHPHO (HOPMYTUPOBATH OOOOITICHUSI M BHIBOJBI IO pe3yjIbTaTaM
MPOBENEHHOTO HAOIIO/IEHUS, HUCCIEIOBaHUS, OLIEHUBATH JOCTOBEPHOCTH
MOJIyYEHHBIX Pe3yJIbTaTOB, BEIBOJAOB U 0000IICHUI;

e MPOTHO3UPOBATH BO3MOXKHOE PA3BUTHE MpOLIECCA, & TAKXKE BBIIBUTATh
IPEANOJIOKEHNS O €r0 Pa3BUTHH B HOBBIX YCJIOBHSIX.

Pabora ¢ nundopmanmeii:

e BBIBISATH ACPUIUTH UHGOPMALINK, JAHHBIX, HEOOXOJIMMBIX MJisi OTBETA
Ha BOIIPOC U JJIsI pELLICHHUS 3a]1a4uu;

e BbIOMpaTh UHGOPMAIMIO W3  HCTOYHUKOB  PA3NIUYHBIX  THUIIOB,
aHaAJIM3UPOBaTh, CUCTEMATHU3UPOBATh U MHTEPIPETUPOBATH MHGPOPMAIIUIO
pa3IMYHBIX BUAOB U ()OPM MPEICTABICHHUS;

e CTPYKTYypUpOBaTh MHGOpPMAIIUIO, IPEICTABIATh €€ B pa3NIMyHbIX (hopmax,
WUTIOCTPUPOBATH Tpaprueck;

e OLECHUBATH HaAEXHOCTD uHbopMaIuu 1o CaMOCTOSTEJIbHO
c(hOpMyIUPOBAHHBIM KPUTEPHUSIM.

2)  VHusepcanvbhvie KOMMYHUKAmMueHble Oelicmseus, 0becneuusarom

chOpMUPOBAHHOCMb COYUATILHBIX HABLIKOG 00VUAIOUUXCHL.

OO0uenue:



BOCIpUHUMATh M (OPMYyJIHUPOBATh CYXXIEHUS B COOTBETCTBUU C
YCIIOBUSIMU U LIETISIMU OOIICHHUS; CHO, TOYHO, TPAMOTHO BBIPAXKaTh CBOIO
TOUYKY 3pPEHHSI B YCTHBIX U MHCbMEHHBIX TEKCTaX, JAaBaTh MOSICHEHHS IO
X0y pelIeHus 3aa4i, KOMMEHTUPOBATH MOJTYUYECHHBINH Pe3yibTaT;

B X0/ie 00CY>KJIeHHS 3a/1aBaTh BOIIPOCHI MO CYIIECTBY 00CYKIaeMOil TEMBI,
npo6JieMbl, penraeMoi 3a/1a4uu, BbICKa3bIBaTh UJIEH, HAIICJIEHHBIE HA TIOUCK
peIlIeHus; COMOCTABIATH CBOM CYXIEHHUS C CYXICHUSMHU JIPYTUX
YYaCTHHUKOB JHajiora, oOHapyXMBaTh Pa3iu4Me U CXOJCTBO IMO3MUIIMIA; B
KOPPEKTHOH Gopme HopMyTupoBaTh Pa3HOIIIACHS, CBOM BO3PAKEHHUS;
OpEACTaBIATh  pe3yJbTaThl  pELIeHWs  3aJadd,  OSKCIEepPUMEHTa,
UCCIIEIOBaHMsI,  TMPOEKTa;  CAMOCTOSTENbHO  BBIOMpaTh  (opmar
BBICTYIUICHHS C yUETOM 3a/1a4 MPE3CHTAMU U 0COOCHHOCTEN ayIuTOPUH.

CoTpyaHuvecTBo:

3)

NOHMMAaTh W  WCIOJb30BaTh  MPEUMYIIECTBA  KOMAHIHOH W
WHUBUTyJTBHON pabOThI pH pENeHUH yU4eOHBIX 3a/1a4; IPUHUMATH 11EITh
COBMECTHOUM JEeATEIBbHOCTH, IUTAHHUPOBATH OPTaHHU3AIMI0 COBMECTHOMN
paboThI, pactipeeNiaTh BUABI pabOT, JOTOBAPUBATHLCS, 00CYKAATh MPOIECC
U pe3yibTat paboTsl; 00001aTh MHEHHUS HECKOIBKUX JIFOJICH;
y4acTBOBATh B IPYMIOBBIX (popMax paboThl (00CYyKIeHHS, 0OOMEH MHEHHU,
«MO3TOBBIE€ TITYPMBbI» W WHBIE); BBIMOIHATH CBOIO YacTh pPabOTHl M
KOOPJIMHUPOBATh CBOW JIEUCTBHSI C JPYTUMH WIEHAMHA KOMAaH/IbI,
OIICHMBATh KAa4eCTBO CBOETrO BKJIaJa B OOIIMA MPOAYKT MO KPUTEPHSIM,
c(hOpMyJIUPOBAHHBIM YYACTHHUKAMH B3aUMO/ICHCTBUS.

Vuueepcanvuvie  pecynamuenvie  Oeticmesusl, obecneyusarom

Gopmuposanue cMbiCI08bIX YCMAHOBOK U HCUSHEHHBIX HABLIKO8 TUYHOCTIU.
Camoopranusanmus:

COCTABJISITh TUIAH, aJITOPUTM PEIICHUS 3a/1a4H, BRIOUPATh CIIOCO0 peieHus
C Y4ETOM UMEIOIINXCS PECYPCOB U COOCTBEHHBIX BO3MOYKHOCTEH,
apryMEHTHUPOBATh U KOPPEKTUPOBATh BAPHAHTHI PEIICHUI C YUYETOM HOBOM
uHpopmaruu.

CaMOKOHTPOJIb:

BIAJCTh HAaBBIKAMH TO3HABAaTEIbHOW pediaekcuu Kak OCO3HAHHS
COBEpUIAEMbIX JIEUCTBUI U MBICTUTEIBHBIX MPOILECCOB, UX PE3YIbTATOB;
BJIaJIETh CHOCOOaMHM  CaMOIIPOBEPKH, CAMOKOHTPOJIS Iporecca u
pe3yJibTaTa pelieHus] MaTeMaTHYeCKOHN 3a/1auu;

NpEABUJIETh TPYAHOCTHU, KOTOPbIE MOTYT BO3HMKHYTb HpPHU pELICHUU
3a/laud, BHOCHUTh KOPPEKTHUBBI B [IESITEIBHOCTh HA OCHOBE HOBBIX
00CTOSITENIBCTB, JJAHHBIX, HAUJAECHHBIX OIUOOK, BBISBICHHBIX TPYAHOCTEH;



e OIICHMBATh COOTBETCTBHE pe3yJbTaTa ILEIU M YCIOBHUSIM, OOBICHITH
IIPUYUHBI JTOCTHKECHUS WIM HENOCTH)KEHUS PE3YJbTATOB JEATEIIBHOCTH,
HAXOAHTh OIIHUOKY, 1aBaTh OLICHKY MPHOOPETEHHOMY OTIBITY.

INPEAMETHBIE PE3YJIBTATDBI

10 KUIACC

OnepupoBaTh MOHATUSMU: TOUKA, MPAMasi, IIIOCKOCTb.

[IpUMEHSATh aKCHOMBI CTEPEOMETPUM M CJIEJACTBUS W3 HUX IPU PEIICHUH
Tr€OMETPUYECKUX 3a/1au.

OnepupoBaTh NOHATUAMU: MAPATIETBHOCTh U NEPIEHIUKYIIIPHOCTD MPSIMbIX
U TNIOCKOCTEM.

KnaccupunnpoBats B3aMMHOE PACMOJIOKEHHUE TPSMBIX M IUIOCKOCTEH B
MIPOCTPAHCTBE.

OnepupoBaTh MOHATUSMH: ABYIPAHHBIM YTroJi, TpaHU JIBYTPaHHOTO YIJIa,
pebpo ABYTpaHHOTO yTia; JUHEHHBIM YroJl JBYTPAHHOTO YIJIa; TpajyCHas Mepa
JBYTPaHHOTO yTJIa.

OnepupoBaTh TMOHATHUSMU: MHOTOI'PAHHUK, BBIMYKJIBIH U HEBBIMYKJIBIHI
MHOT'OTPaHHHUK, JIEMEHThI MHOTOIpaHHUKA, PaBUILHBIA MHOTOTPAHHUK.

Pacno3HaBaTh OCHOBHBIE BHJIBI MHOTOTPaHHUKOB (TIUpamMuja; MpU3Ma,
PSIMOYTOJIBHBIN TTapaJIIeIeTHe, Ky0).

Knaccudummposatsb MHOTOTPaHHUKH, BEIOUpAs OCHOBaHUS TUIS
Kiaccupukanu (BBIMYKJIbIE W HEBBINYKIbIE MHOTOTPAHHUKH, IPaBUJIbHBIC
MHOTOTPAHHUKH; PSMbIC U HAKJIOHHBIE TIPU3MBbI, TTapaJUICIICTTUIICIbI).

OnepupoBaTh MOHIATUSIMU: CEKYIIas JIOCKOCTh, CEUEHHE MHOTOIPAHHUKOB.

OOBICHATH TPUHIIUIIBI TOCTPOSHUS CEUEHUH, UCTIONB3YS METOJ CIICTIOB.

CTpouTh CE€UEHHS MHOTOTPAaHHHUKOB METOJOM  CJICIOB,  BBITOJHATH
(BBIHOCHBIEC) TUIOCKHE YEPTEKU M3 PUCYHKOB MPOCTBHIX OOBEMHBIX (UTYpP: BUI
CBEpXY, COOKY, CHU3Y.

Pemate 3a1aun Ha HAXOXKJIEHUE TEOMETPUUECKUX BEJIMUMH 1O 00pas3aM Wiu
aIropuT™MaM, NPUMEHSASI HU3BECTHbIC AHAIMUTUYECKUE METOAbl NPU PEIICHUU
CTaHJIAPTHBIX MAaTEMAaTHYECKUX 3a/7a4 Ha BBIYUCIICHUE PACCTOSHUN MEXITy ABYMS
TOYKaMH, OT TOYKH JO TPSAMONM, OT TOYKH JIO0 TUIOCKOCTH, MEXIY
CKPEIIHUBAIOIIUMUCS IPSIMBIMH.

Pemate 3a1aun Ha HAXOXKJIEHUE TEOMETPUUECKUX BEJIMYMH 1O 00pas3aM Win
aIropuT™MaM, NPUMEHSASI HU3BECTHbIC AHAIMUTUYECKUE METOAbl NPU PEIICHUU
CTAHJAPTHBIX MAaTeMaTHYECKMX 3aJlad Ha BBIYHCIECHHUE YTJOB  MEXIY
CKPCIIMBAIOIIUMHUCSA TPSIMBIMH, MEXIY MNOPsIMOM H  TUIOCKOCTBIO, MEXIY
MJIOCKOCTSAMHU, IByTPAHHBIX YTJIOB.



Brraucasate 00bEMBI U TIIOMAIM TTOBEPXHOCTEH MHOTOTPAHHUKOB (IIPU3MA,
nupaMuja) C© TMpUMEHEeHHueM (QOopMyJ; BBIYUCIATH COOTHOLIEHHUS MEXIY
IUIOHIA/IIMU TTOBEPXHOCTEH, 00bEMAaMHU MOT0OHBIX MHOTOTPAHHUKOB.

OnepupoBaTh NOHATUAMHU: CHUMMETPUS B NPOCTPAHCTBE; LIEHTP, OCh H
IJI0CKOCTh CHMMETPUU;, LIEHTP, OCh U MJIOCKOCTh CUMMETPUH (PUTYPBHI.

W3Bnekatb, mnpeoOpa3oBbIBATh W HMHTEPHPETUPOBATH HH(MOPMALHMIO O
IPOCTPAHCTBEHHBIX T€OMETPUUECKUX (PUTypax, MPEJICTaBICHHYIO HAa YEepTEeKax U
PUCYHKaX.

[Ipumensate reoMerpuueckue (akThl UIsl PEUICHHUs CTEPEOMETPUUYECKUX
3a7a4, IPEANOJIAraloINX HECKOJIBKO 1IaroB PELICHHUS, €CJIA YCIOBUS MPUMEHEHUS
3aJ1aHbl B IBHOH (opme.

[IppuMeHATs MpOCTEHIINE NPOrpaMMHBIE  CpPEICTBA UM JJIEKTPOHHO-
KOMMYHUKAIIMOHHBIE CUCTEMBI IIPU PEIIEHUU CTEPEOMETPUUECKUX 3a/1a4.

[IpuBOaMTH NpUMEpPbl MATEMATHYECKHMX 3aKOHOMEPHOCTEW B MPUPOAE H
JKWA3HU, PACIIO3HABATH IIPOSIBJICHUE 3aKOHOB N'€OMETPHUH B UCKYCCTBE.

[IpyMeHATh MOTYyYECHHBIE 3HAHMS HA IPAKTUKE: aHAJIU3UPOBATH pPEAJbHBIC
CUTyallUM W IPUMEHSTb W3YUYCHHBIC IIOHATHS B IPOLIECCE IMOMCKA PELICHUs
MaTeMaTU4YeCcKu CQOPMYIMPOBAHHON MPOOJIEMBbI, MOJIECIUPOBATH peabHbIC
CUTyallUh Ha $3bIKE TIE€OMETPUH, MCCIEAOBaTh MOCTPOCHHBIE MOJEIN C
UCIIOJIb30BAaHUEM T€OMETPUUYECKUX MOHATHI U TeOpeM, amnmnapara aireopsl; pemarhb
IIPAKTUYECKUE 3a7a49M, CBA3AHHBIE C HAXOKICHUEM T€OMETPUUYECKUX BEJIMUNH.

11 KUIACC

OmnepupoBaTh MOHATUAMHU: IWIMHAPUYECKAs IOBEPXHOCTb, 00pa3yromue
[IIMHAPUYECKON  TOBEPXHOCTH;  LWJIMHAP;  KOHUYECKas  IOBEPXHOCTb,
o0pa3yroIire KOHHYeCKO! MOBEPXHOCTH, KOHYC; chepruecKasi MOBEPXHOCTb.

Pacmo3naBats Tema Bpamenus (IUIMHAP, KOHYC, cepa u map).

OOBACHATH CLIOCOOBI MOTYUYEHUS TEJ BpAILlCHUSI.

KrnaccugunupoBaTs B3auMHOE pacroyioskeHue chepsl 1 MI0CKOCTH.

OnepupoBaTh MOHATUSMU: IIAPOBOW CETMEHT, OCHOBAaHHE CErMEHTa, BBICOTA
CErMEHTA; IIAPOBOW CJIOW, OCHOBAHHUE IIAPOBOTO CJIOS, BHICOTA MIAPOBOTO CIOS;
1apOBOU CEKTOP.

Bbruncnsate  00bEMBI M IUIOIIAAM  TOBEPXHOCTEH Tel  BpalIeHHS,
reOMETPHUECKUX TeJI C MPUMEHEHUEM (POopMyII.

OnepupoBaTh TOHATHSAMH: MHOTOTPAaHHHMK, BIIMCAaHHBIM B cdepy ¥
ONMMCaHHBIN OKOJIO cdeprl; cdepa, BOUCAHHAsT B MHOTOTPAHHUK WM TEJO
BpalllCHUS.

BbIUMCIATE COOTHOIICHUSI MEXIY IUIOMIAJSAMH MOBEPXHOCTEH U 00BEMaMu
MOJI0OHBIX TEJI.



N300paxaTh u3yuaemble (QUIypbl OT PYKH M C NPUMEHEHHEM MPOCTHIX
YEPTEKHBIX NHCTPYMEHTOB.

BoinonHATh (BBIHOCHBIE) TNIOCKUE YEPTEKU U3 PUCYHKOB IIPOCTHIX 0O0BEMHBIX
¢Guryp: Buz cBepXy, cOOKY, CHU3Y; CTPOUTh CEUEHUS TEJ BPALLECHUS.

W3Bnekatrb, WHTEPHPETUPOBATH U MpPeoOpa3oBbIBATh HH(OpPMALMIO O
IPOCTPAHCTBEHHBIX T€OMETPUUECKUX (PUTypax, MPEICTaBICHHYIO HAa YepTeKax U
pUCYHKaXx.

OnepupoBarth NOHATUEM BEKTOP B IPOCTPAHCTBE.

BBINONMHATE JEHCTBHUSL CIOKEHHSI BEKTOPOB, BBIYMTAHUS BEKTOPOB U
YMHOKEHHS BEKTOpa Ha YUCIO, OOBSICHATh, KAKUMU CBOMCTBAMU OHH 00JIaJjatoT.

[IprMeHATH MPaBUIIO NTapasuIeIICIUIEAA.

OnepupoBaTh NOHATHAMU: I€KAPTOBBI KOOPJIAWHATHI B MPOCTPAHCTBE, BEKTOP,
MOJAYJb BEKTOpPa, PAaBEHCTBO BEKTOPOB, KOOPAWMHATHI BEKTOpa, YTOd MEXAY
BEKTOpPaMH, CKaJIPHOE IIPOU3BEAECHUE BEKTOPOB, KOJUIMHEAPHBIE U KOMILJIAHAPHBIE
BEKTOPBI.

HaxomuTh cymMmmy BEKTOPOB M MPOU3BEIECHHUE BEKTOPA HA YHCIIO, YTOJ MEXKIY
BEKTOpPaMH, CKaJsIpHOE IIPOM3BEIACHHE, pACKIAAbIBaTh BEKTOpP IO JIBYM
HEKOJUIMHEAPHBIM BEKTOPaM.

3aiaBaTh INIOCKOCTh YPAaBHEHUEM B J€KaPTOBOM CHCTEME KOOPAMHAT.

[TpumensTb TeomeTpuyeckue (aKTbl JUIS PELICHUS CTEPEOMETPUUYECKUX
3a/1a4, IPEANOJIaralollinX HECKOJIBKO AroB PELICHUs], €CIIN YCIOBHS IPUMEHEHUS
3aJlaHbl B IBHOU (hopMe.

Pemate mpocreimme reoMeTpUYECKHE 3a1adyd Ha NPUMEHEHUE BEKTOPHO-
KOOPJIMHATHOT'O METOAA.

Pemate 3amaum Ha JOKAa3aTENbCTBO MATEMAaTHYECKUMX OTHOLIEHUH U
HAXO0XkJIEHWE TeOMETPUUECKUX BEJIMYMH 10 00pa3iaM Wi allfOpUTMaM, MPUMEHSs
W3BECTHBIE METOBI ITPU PEILIEHUN CTAaHAAPTHBIX MATEMATUYECKUX 3a/1a4.

[IpumeHsATh mpoCTEHIIHE MPOrpaMMHBIE  CPEACTBA U AJIEKTPOHHO-
KOMMYHHUKAIIMOHHBIE CUCTEMBI IIPU PEIIEHUN CTEPEOMETPUYECKHX 3a1a4.

[IpyBOINUTH NpHUMEpPBl MATEMATHYECKHUX 3aKOHOMEPHOCTEW B IPUPOAE H
JKW3HU, PACIIO3HABATH IIPOSIBICHUE 3aKOHOB N'€OMETPHUH B UCKYCCTBE.

[IpuMeHATh IMONy4YEHHBbIE 3HAHUSA HA IPAKTHKE: AHAJIU3UPOBATh DPEAJIBHBIC
CUTyallud M IIPUMEHATHh W3Yy4YCHHBIE IIOHATUS B IPOLECCE IIOMCKA PELICHUs
MaTeMaTH4ecKu CHOPMYIHPOBAHHOW MPOOJIEMBbI, MOJAEIUPOBATH peasbHBIC
CUTyallUh Ha $A3bIKE TE€OMETPUH, MCCIEA0BAaTh IIOCTPOCHHBIE MOJEIU C
UCIIOJIb30BaHUEM T€OMETPUUYECKUX MOHATHI U TEOpEM, ammapara ajireopsl; pemarb
IIPaKTUYECKUE 3a/1a4U, CBA3aHHBIE C HAXOKICHUEM I'€OMETPUYECKUAX BEIUYHH.



TEMATHYECKOE IINTAHUPOBAHUE

10 KUIACC
KosunyecTBo 4acoB DJIeKTPOHHbIE
Ne HanmeHoBaHMe pa3/iesioB U TeM (mudpoBbIe)
Kontpoabnbie IIpakTuyeckue
n/n MPOrpamMmbl Bcero oOpa3oBaTe/ibHbIE
padoTsbI padoThI
pecypchl
but6mmoreka [IOK
1 B 10
BEAICHHE B CTEPCOMETPHIO https://m.edsoo.ru/1c209e37
) [Ipsimbie ¥ TIIOCKOCTH B IPOCTPAHCTBE. 12 | bu6nuoreka [JOK
[TapamienbHOCTD IPSAMBIX U IIIOCKOCTEN https://m.edsoo.ru/1c209e37
3 [lepnenquKyaIPHOCTD NMPSIMBIX U 12 bubmmoreka [JOK
IJIOCKOCTEH https://m.edsoo.ru/1¢209e37
b K
4 Vel MeXAy NPSIMBIMU U INIOCKOCTSIMU 10 1 nommorexa [0
https://m.edsoo.ru/1c209e37
5 MHororpaHHuKH 11 1 bubmorexa OK
https://m.edsoo.ru/1c209e37
6 O06bEMBI MHOTOIPaHHUKOB 9 1 Bubmmorexa [IOK
https://m.edsoo.ru/1c209e37
7 [ToBTOpEHME: CeueHHUs], pACCTOSIHUSA U YTJIbI 4 1 bubmorexa OK
p ) P M https://m.edsoo.ru/1c209e37
OBIIEE KOJIMYECTBO YACOB I10 [TPOI' PAMME 68 5 0




11 KJIIACC

Kosau4vecTBo 4acoB JJIeKTPOHHBbIE
HaunmMmeHoBaHHe pa3aeiioB U TeM nudpoBLIe
Ne i/ P Koutpoabubie IIpakTnuyeckue (mupp )
MPOrpaMmbl Bceero oOpa3oBaTesibHbIEC
padoTsbI padoThI
pecypcebi
bu6mmoreka [IOK
T 12
©J1a Bpatier https://m.edsoo.ru/1c209e37
. bu6mmoreka [IOK
1
OOBEMEI Ten > https://m.edsoo.ru/1¢209e37
BekTops!l 1 K0OpAUHATHI B IIPOCTPAHCTBE 10 1 buGnnorexa LIOK
p P pocTp https://m.edsoo.ru/1¢209e37
4 [ToBTOpenue, 06001ICHNE, 7 | bu6mmoreka [IOK
cucTeMaTu3alus 3HaHu’ https://m.edsoo.ru/1¢209e37
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 34 3 0




ITIOYPOYHOE IIVTAHUPOBAHUE

10 KUIACC
KosunyecTBo 4acoB DJIeKTPOHHbIE
Ne Hdara uudgposbie
Tema ypoka Kontponbnbie IIpakTnyeckue
n/n Bcero u3ydeHusi oOpa3zoBaTesbHbIE
padoThI padoThI
pecypchl
OcHOBHBIE IOHATHS CTEPEOMETPHUU:
TOYKA, IpsiMasi, TNIOCKOCTb,
npocTtpancTBo. [IpaBuna
pocTp P but6mmoreka [IOK
1 n300pakeHNs Ha pUCYHKAX: 1
. https://m.edsoo.ru/aecc77cd
U300paXKeHHUs IIIOCKOCTEH,
napajulebHBIX NPSIMBIX (OTPE3KOB),
CepeHBI OTpe3Ka
ITonsatus: nepecekaromuecs
2 MJIOCKOCTH, MEePECEKArOIIUecs mpsiMast 1 bubmorexa [IOK
> T1EP P https://m.edsoo.ru/2d8a9¢99
U TJIOCKOCTh
[TonsTus: nepecexaronecs
3 MJIOCKOCTH, TEPECEKAIOITUECs psiMast 1 Bubmmorexa [IOK
» 1Iep p https://m.edsoo.ru/db685e73
U TJIOCKOCTh
3HAKOMCTBO C MHOTOI'paHHUKAMH,

4 n300pakeHNEe MHOTOTPAaHHUKOB Ha | bu6nuoreka [JOK
pHUCyHKax, Ha MPOEKIIMOHHBIX https://m.edsoo.ru/a63959ed
yepTexkax
HavanbHble cBeneHus o kyoe u

R bubmuoreka [{OK
5 nupaMujie, X pa3BEPTKU U MOJIEIH. 1
https://m.edsoo.ru/b30dff38
CeueHust MHOTOTPAaHHUKOB
bubmmoreka [{OK

6 Hauanpubie cBeienus o kyoe u 1 s

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




UpaMue, UX pa3BEPTKU U MOJEIH.
CeueHnst MHOTOTPaHHUKOB

TToHsATHE 00 AaKCHOMATUYECKOM

but6mmoreka [IOK
7 MOCTPOEHUHU CTEPEOMETPUU: AKCUOMBI
https://m.edsoo.ru/OccS5cdfe
CTEPEOMETPHUU U CIEACTBUS U3 HUX
[ToHnsaTHe 00 aKCHOMAaTHYECKOM
but6mmoreka [IOK
8 MIOCTPOEHUHU CTEPEOMETPUH: AKCHOMBI
https://m.edsoo.ru/239c8cb4
CTEPEOMETPHUU U CIEACTBUS U3 HUX
[ToHnsaTHe 00 aKCHOMATHYECKOM
bubmunoreka LIOK
9 MIOCTPOEHUHU CTEPEOMETPUH: AKCUOMBI
https://m.edso00.ru/65c6b106
CTEPEOMETPUH U CIICACTBUS U3 HUX
[TonsiTue 00 aKCHOMATUYECKOM
10 ocTpoe cTepeoMe aKCHo bubmorexa HOK
MMOCTPOCHUH CT METPHUH: aKCHOMBI
P P P https://m.edsoo.ru/258fc245
CTEPEOMETPUH U CIICACTBUS U3 HUX
B3anmHOE pacnosioxKeHue NpsIMbIX B
1 IIPOCTPAHCTBE: NIEpECEKaroIIMecs, bubmuotexa [JOK
rapajjiesIbHbIE U CKPELUBAIOIINECS https://m.edsoo.ru/1a2520f6
MpsIMbIE
[TapanienbHOCTh TPSIMBIX U
IJIOCKOCTEN B IPOCTPAHCTBE:
bubmunoreka LIOK
12 napajulebHbIC NIPSMbIE B
. https://m.edsoo.ru/93ad36b3
MPOCTPAHCTBE; MAPAIICIbHOCTh TPEX
MPSMBIX
[TapanienbHOCTh IPSIMBIX U
13 IJIOCKOCTEN B IPOCTPAHCTBE: bu6nuoreka [JOK
[TapamienbHOCTE IPAMON U https://m.edsoo.ru/ee1d19b9
INIOCKOCTH
but6mmoreka [IOK
14 VYIu1Bl ¢ COHANPABICHHBIMU

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




CTOpPOHAMH

s Yron mexay npsiMbIMU B bu6nuoreka [JOK
IIPOCTPAHCTBE https://m.edsoo.ru/fe733862
16 VYron Mexay nNpsiMbIMU B bubmmoreka [JOK
MPOCTPAHCTBE https://m.edsoo.ru/2935a9a0
7 [TapannenbHOCTb MIIOCKOCTEN: Bbubmuotexa [JOK
HapaJuIeNIbHbIE INIOCKOCTH https://m.edsoo.ru/2e18{255
18 CBoiicTBa napayyiebHBIX TIOCKOCTEN bubnuoreka LIOK
P https://m.edsoo.ru/e504d656
[Ipocreiimne npocTpaHCTBEHHBIE
19 (urypbl Ha IIOCKOCTH: TETPad Bubmorexa LIOK
yp - TeTPasp, https://m.edsoo.ru/4a28dc02
KyO, mapajienenumne;y
but6mmoreka [IOK
2 II i
0 OCTpOCHHG Ceemtd https://m.edsoo.ru/1d434dOf
but6mmoreka [IOK
21 II i
OCTPOCHHE CCHCHIH https://m.edsoo.ru/ec26fe5d
KontponbHas pabora no Teme
2 "[IpsiMble ¥ TUIOCKOCTH B Bbubmuotexa [JOK
npoctpancTse. [lapaiiensHOCTH https://m.edsoo.ru/9a0a9e56
IPSIMBIX U MIJIOCKOCTEMN"
[lepnieHAUKYIAPHOCTD NPSIMOMN U
23 HJI(I))CKO(iI/I'}l]'Ie pneH UK IJ)BI HbIE Bubnmoreka LIOK
+ HEPHCHIRY TP https://m.edsoo.ru/b19f6as5d
NpsiMbIE B IPOCTPAHCTBE
24 [Ipsimbie mapaienbHbIE U bu6muoreka [JOK
MEPHEHANKYISAPHBIE K INIOCKOCTH https://m.edsoo.ru/0ac11c95
’5 [Ipsimble napasuienbHble U Bbu6muotexa [JOK
MEPIEHAUKYIISIPHBIE K TIJIOCKOCTH https://m.edsoo.ru/ba545966
26 [Ipu3Hak neprneHIuKyIIpHOCTH bubmmoreka [JOK




IIPSIMOM U INIOCKOCTHU

https://m.edsoo.ru/f85bfc46

[Tpu3Hak neprneHIuKyIsIpHOCTH

bu6mmoreka [IOK

27
IIPSIMOM U IUIOCKOCTH https://m.edsoo.ru/79165d15
)% Teopema o npsimoit bubmmoreka [JOK
MEPIECHANKYISIPHOMN TIJIOCKOCTH https://m.eds00.ru/635¢5087
29 Teopema o npsmoit Bbubmuotexa [JOK
NEPHEHIUKYIISIPHON IIIIOCKOCTH https://m.edsoo.ru/bd3745{8
30 Teopema o mpsimoii bu6nuoreka [IOK
MEPIECHANKYISPHOMN TIJIOCKOCTH https://m.edsoo.ru/7d18834b
[lepnenaquKymasip U HAKIOHHBIE:
DHCHATKY AP bubmuoreka [IOK
31 paccTosiHuEe OT TOYKH JI0 TIOCKOCTH,
g https://m.edsoo.ru/33c477d3
paccTosiHue OT MPSAMOM J0 MIIOCKOCTH
[lepnienquKymnsip 1 HAKJIOHHBIE:
32 aCPCTO;IHHGYOT IT)quI/I 0 IJIOCKOCTH bubmorexa [IOK
p ? ’ https://m.edsoo.ru/66fefadd
paccTosiHue OT MPSAMOM 10 MIIOCKOCTH
[lepnienquKymnsip 1 HAKJIOHHBIE:
33 a(iTOSIHHGYOT IT)quI/I 0 IJIOCKOCTH Bubmmorera [IOK
p ? ’ https://m.edsoo.ru/a5b7b8e3
paccTosiHue OT MPSAMOM JI0 MIIOCKOCTH
[lepnenauKymasip U HAKIOHHBIE!
34 a(iTOHHI/IeyOT IT)quI/I 0 IJIOCKOCTH Bubmmorexa [IOK
p ? ’ https://m.edsoo.ru/dbee22bc
paccTosiHue OT MPSAMOM JI0 MIIOCKOCTH
35 VYribl B IPOCTPAHCTBE: YIOJl MEXKIY bubmmoreka [JOK
MPSMOU U TIIOCKOCTBIO https://m.edsoo.ru/6b61b2b4
36 JIByrpaHHbIi yroJ, JUHEHHBIA yToJ Bubmuotexa [JOK
JBYTPaHHOIO yIiia https://m.edsoo.ru/5fa0b3ce
37 JIByrpaHHbIN yroJl, TMHEHHBIA YToJI bu6nuoreka [JOK
JBYIpPaHHOI'O yrja https://m.edsoo.ru/c7c777ed
38 [leprieHAMKYISAPHOCTD IIOCKOCTEM: bubnuotexa [JOK




IIPU3HAK NEPIICHIUKYIIIPHOCTH IBYX

https://m.edsoo.ru/ec3e2da3

IJIOCKOCTEHN
ITeprieH TUKYIISIPHOCTE IIOCKOCTCH:
39 iui 1§3Ha1< neyneg UKYIIPHOCTH ABYX bubmmorexa [OK
p Up Ay P By https://m.edsoo.ru/ed9e2a8e
IUIOCKOCTEH
[leprieHAMKYTAPHOCTD IIOCKOCTEM:
40 MIPU3HAK NepHeHINKYIIPHOCTH IBYX bubmmorexa IOK
p Up MKy IAD By https://m.edsoo.ru/ba75dc57
IUIOCKOCTEH
N but6mmoreka [IOK
41 Teopema o0 TpEX nmepneHIUKYIIsIpax
https://m.edsoo.ru/e4972cdc
42 Teopema o0 TpEX NMEPHEHIUKYIIPAX bubmmorexa IOK
P PEX TICPHCHHKYILIP https://m.edsoo.ru/52188a7d
43 TeopeMa o Tpéx NeprneHANKYIIpax bubmmorexa IOK
P PEX TICPTCHAMIYIUIP hitps://m.eds0o.ru/9f246736
KonTtponbHas pabota mo Temam
44 "IlepneHIUKYISAPHOCTD MPSMBIX U bubnuorexa LIOK
mIockocTel”" u "YTibl MeX Iy https://m.edsoo.ru/5b971ef3
NPSIMBIMU U TUIOCKOCTSIMH "
[ToHsiTHE MHOTOTPAaHHHUKA, OCHOBHBIC
3JI€EMEHThl MHOTOTPaHHUKA,
but6mmoreka [IOK
45 BBIITYKJIbIE U HEBBIITYKJIBIE
. https://m.edsoo.ru/2d24e873
MHOTOIPAHHUKHU; pa3BEPTKA
MHOTOIPaHHHUKA
[Ipusma: n-yronpHast mpu3Ma; rpaHu 1
46 OCHOBAaHMS MIPU3MBI; IpsAMast U bu6nuoreka [JOK
HAKJIOHHAS TIPU3MBI; OOKOBAs U https://m.edsoo.ru/b4ad63ad
MOJIHASI TOBEPXHOCTh PU3MBbI
47 [Tapannenenunen, NpsMOyTroJIbHBIN bu6nuoreka [IOK

napasulesienuIie]l U ero CBOMCTBa

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




48

[Mupamuna: n-yronpHasi nupamMuaa,
TPaHU U OCHOBAaHUE MMUPAMU/IBI;
OO0KOBas U MOJIHAS! TOBEPXHOCTh
MApaMU/Jbl; IPABUIbHAS U yCEUEHHAS
nupamuaa

bu6munorexa LIOK
https://m.edsoo.ru/fblcd0as

49

[IpaBuiIbHBIE MHOTOTPAHHUKH:
HOHSITHE TIPABHIIBHOTO
MHOTOTPaHHHKA; PABUIIbHAS IPH3Ma
¥l IPaBHJIbHAS THPAMU/IA; IPABHIIbHAS
TpEyroibHas MUpaMUaa 1
NpaBUJIBHBIN TEeTpasap; KyO

bubmunoreka LIOK
https://m.edsoo.ru/074c8865

50

[IpencraBnenue o npaBUIbHBIX
MHOTOTpaHHHUKaX: OKTadp,
TOJIEKa’Ip U UKOCAdIP.

bubmunoreka LIOK
https://m.edsoo.ru/a0fdd5Sbf

51

CumMeTpHs B IPOCTPAHCTBE:
CUMMETpPHSL OTHOCUTEIIBHO TOUKH,
MPSAMOM, TNIOCKOCTH. DJIEMEHTBI
CUMMETPHUH B MUPAMHUJIAX,
napajuiesenuneaax, mpaBuIbHbIX
MHOTOT'PaHHHUKAX

bubnunorexa LIOK
https://m.edsoo.ru/b9e777d9

52

Brluncnenue >i1eMeHTOB
MHOTOT'PaHHUKOB: pEOpa, JuaroHasm,
YIJIbI

bubmunoreka LIOK
https://m.edsoo.ru/6¢cdbecef

53

[Tnomanas 60KOBOI MOBEPXHOCTH U
IIOJIHOM ITOBEPXHOCTHU IIPSIMOM
IPU3MBI, IUIOIIA/(b OCHOBAaHUH,
TeopeMa 0 GOKOBOW OBEPXHOCTHU
NPSMON MPU3MBI

bubmunoreka LIOK
https://m.edsoo.ru/37d84157

54

[Tnomans 60KOBOI MOBEPXHOCTH U

bubmunoreka LIOK




IIOBEPXHOCTU IIPaBUIILHOMN

MUPaMUJIBI, TEOPEMa O TUTOIIAIH
OOKOBOW MOBEPXHOCTH YCEUEHHOM

https://m.edsoo.ru/5603e30b

TTUPAMH/TBI
55 KonTtponsHas pabora no Teme bu6muotexa [JOK
"MHOrorpaHHuKm" https://m.edsoo.ru/a95f5c04
bu6mmoreka [IOK
N N
56 oATHe 05 00bEMe https://m.edsoo.ru/7ad0020b
N bubmuoreka [IOK
7
> O0bEu nupamu el https://m.edso0.ru/235171b3
N bubmnoreka [IOK
58 OObEM mHpamHAb https://m.edsoo.ru/f47dfefd
b K
59 O0BEM TUpamMuIbI nbmmorexa IO
https://m.edsoo.ru/79¢10312
60 O0BEM TUpamMuIbI bubmorexa [IOK
https://m.edsoo.ru/2faadc3f
but6mmoreka [IOK
1 .
6 O0bem npiavl https:/m.eds00.ru/79853608
but6mmoreka [IOK
> .
6 O0bem npisMl https://m.eds00.ru/1e053890
but6mmoreka [IOK
63 O61é
PEM TIPHENBL https://m.edsoo.ru/482d3f51
64 KontponbHas pabora o Teme bu6nuorexa [IOK
"O6BEMBI MHOTOTPaHHUKOB" https://m.edsoo.ru/28a6573¢c
[ToBTOpeHME, 0600IIEHNE
65 CHCTEeMAaTH3alus 3HaHUH. bubnuotexa [JOK

[Toctpoenue ceuenuii B
MHOT'OTPpaHHUKEC

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




[ToBTOpenue, 06001ICHNE
CHUCTEMAaTU3aIs 3HaHUH.

66 Brluncnenue paccTosHAN: MEXTy | bubmmoreka [JOK
JIBYMsI TOUKaMH, OT TOYKH J10 TIPSMOM, https://m.edsoo.ru/f7792ba9
OT TOYKH JI0 THTOCKOCTH, MEXKTY
CKPELIUBAIOIIMMUCS TPSIMBIMU
67 HroroBast koHTpoOIBHAs paboTa 1 bubmorexa OK
https://m.edsoo.ru/b9146bcO
[ToBTOpeHmE, 0600IIEHNE
CHUCTEMAaTU3als 3HaHUH.
Brraucnenue yrios: Mexmy
68 CKPELIUBAIOIIMMUCS TPSIMBIMH, 1 bubmmorexa LOK
N https://m.edsoo.ru/56765e8b
MEXIY MPSMOM U TIOCKOCTHIO,
JBYT'PAaHHBIX YIJIOB, YTJIOB MEXKIY
TIJIOCKOCTSIMU
OBHIEE KOJIMYECTBO YACOB I10 68

I[TPOTPAMME




11 KJIIACC

KosunyecTBo 4acoB DJIeKTPOHHbIE
Ne Hdara uudgposbie
Tema ypoka Konrpoabnsie  IIpakTuueckue
n/n Bcero u3ydeHusi oOpa3zoBaTesbHbIE
padoThI padoThI
pecypcsl
Cdepa u map: neHTp, paamnyc,
but6mmoreka [IOK
1 JIAAMETP; TUIOIIAIb MOBEPXHOCTH 1
https://m.edsoo.ru/0341bc2b
cepsl
B3aumnoe pacnonoxenue chepsl u
bubmunoreka LIOK
2 IUIOCKOCTH; KacaTeJbHasl IJIOCKOCTh 1
https://m.edsoo.ru/bed12a43
K cepe; mmomanb chepbl

3 N3obpakenue cgepsl, mapa Ha | Bbubmuotexa [JOK
miockocty. CedeHus mapa https://m.edsoo.ru/bc15f7f2
Hunuuapudeckasi HOBEPXHOCTb,

4 o0pa3yroniue HUINHIPUISCKON | bu6nuoreka [JOK
MMOBEPXHOCTH, OCh LIMJIMHAPUYECKON https://m.edsoo.ru/6054b8c1
MOBEPXHOCTHU
[ununnap: ocHOBaHMS U OOKOBas

5 MOBEPXHOCTh, 00pa3yroIas U OCh; | bu6nuoreka [JOK
IJIOIIA b OOKOBOM M ITOJTHOM https://m.edsoo.ru/188f6216
MOBEPXHOCTHU
N3o00pakeHne mumHIpa Ha
mockocTH. Pa3zBépTka nunmHapa.

6 Cedenus muMHApPA (TNIOCKOCTHIO 1 bubmorexa OK

H N P ’ https://m.edsoo.ru/016e25eb
napajuieIbHON WK
NepPHEHANKYISIPHON OCH IMJIMH/IPA)
bubnuoteka [JOK
7 Konnueckast noBepXHOCTD, 1 1

https://m.edsoo.ru/c94ba09b




o0pa3yronire KOHHIeCKOM
MOBEPXHOCTH, OCh U BEpIINHA
KOHUYECKOU MOBEPXHOCTH

Konyc: ocHOBaHM€ 1 BepILNHA,

8 o0pa3yromiasi ¥ 0Ch; IIOMAIb bubmorexa [IOK
. . https://m.edsoo.ru/897dd3b2
OOKOBO¥ U MOTHON TOBEPXHOCTH
VYceu€HHblil KOHYC: o0pa3yronme u
9 BBLICOTA; OCHOBaIz]I/ISI Hu gOKzBaL;II bubmorexa HOK
https://m.edsoo.ru/1468bab3
MOBEPXHOCTh
N300pakeHne KoHyca Ha
mIockocTh. Pa3BépTka KoHyca.

10 Ceuenus koHyca (TI0CKOCTHIO, bu6nuoreka [JOK
MapajuieIbHON OCHOBAaHHMIO, U https://m.edsoo.ru/Obde1be8
IJIOCKOCTBIO, MMPOXOISIIECH uepes
BEPILUHY)

1 KoMOuHammst Ten BparieHus u bubnuoreka [JOK
MHOTOT'PaHHUKOB https://m.edsoo.ru/3cef10e5
MHororpaHHuK, OMMCaHHBIA OKOJIO

12 ctepsrl; chepa, BIucaHHas B bubmmoreka [JOK
MHOTOT'PaHHUK WJIH B TEJIO https://m.edsoo.ru/Ob136158
BpaIeHus

13 [TonsaTne 06 00bEMe. OCHOBHBIC bubmuoreka [{OK
CBOMCTBa 00BEMOB Tel https://m.edsoo.ru/26a03fb7

N bubmuoreka [{OK
14 OGbEM LHApa, KoMy Ca https://m.edsoo.ru/5513d87b
N bubmuoreka [{OK
15 OObEM wiapa it MIOMALS ChepEl https://m.edsoo.ru/d189bde2
16 [TomoGHBIC TENa B TPOCTPAHCTBE. bubmorexa [IOK

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




COOTHOIIICHUS MEXK/Ty TUIOIIASIMU
MOBEPXHOCTEH, 00bEMaMM
IMOOOOHBIX TEI

7 KonTtponsHas pabora mo Temam bubnuorexa LIOK
"Tena Bpamenus" u "O0beMbI TeT" https://m.edsoo.ru/4a33a8ab
13 BekTop Ha mI0CKOCTH U B bubnuoreka [JOK
MIPOCTPAHCTBE https://m.edsoo.ru/Scaefclb
but6mmoreka [IOK
19 CiioxeHue ¥ BBIUNTaHUE BEKTOPOB
https://m.edsoo.ru/23f4f089
20 YMHOXEHHE BEKTOpA Ha YUCIIO bubmorexa OK
https://m.edsoo.ru/dee379¢eb
Paznoxenue BekTopa 1o Tpém
but6mmoreka [IOK
21 HEKOMIIJIAHAPHBIM BEKTOPAM.
https://m.edsoo.ru/a28fd74e
[IpaBuio napasienenumnena
Pemenue 3agay, cBSI3aHHBIX C
. . bubmuoreka [IOK
22 MPUMEHEHUEM MPaBUJII JEHCTBUH C
https://m.edsoo.ru/5a827900
BEKTOpaMHU
KoopannaTHO-BEeKTOpHBIN METO/
23 1| I/Ip ELIEHUU reOMef NYECKUX bubmorexa [IOK
PHP P https://m.edsoo.ru/d3alfe30
3a1a4
[IpssMmoyronbHas cucrema
4 KOOpJMHAT B IPOCTPAHCTBE. Bbubmuotexa [JOK
Koopaunats! Bekropa. IIpocreitmne https://m.edsoo.ru/48db7058
3a/1a4ud B KOOpAHHATaX
75 VYron Mexay BEeKTOpaMH. bu6nuoreka [IOK
CxkansipHO€ MPOU3BE/ICHUE BEKTOPOB https://m.edsoo.ru/725effc4
26 Brluucnenue yrioB Mexay bubmmoreka [JOK

IMPSAMBIMH U IINIOCKOCTSAMU

https://m.edsoo.ru/8etbe78e




KonTtponbHas pabora no Teme

bubmunorexa LIOK

27 “Bextopet KSOPHHHaTH B ! https://m.edsoo.ru/77c22fc5
MIPOCTPAHCTBE
[ToBTOpeHue, 0600IIeHNE U

73 cucrtemaTuzaiys 3HaHuii. OCHOBHBIC | bubmuoreka [{OK
burypsl, pakThl, TEOpEMBI Kypca https://m.edsoo.ru/1780ba5d
TJIaHUMETPUH
[ToBTOpeHnue, 0600IIeHNE U

29 cucremaTuzaiys 3HaHuii. OCHOBHBIC | bubnuotexa [JOK
burypsl, pakThl, TEOPEMBI Kypca https://m.edsoo.ru/078cd184
TUTAHUMETPHUH
[ToBTOpEeHmE, 0600IICHNE 1

30 cHucTeMaTH3aIlysl 3HaHUH. 3a1aun | bubnuoteka [JOK
IUIAaHUMETPHUHU U METOIBI UX https://m.edsoo.ru/7491efeQ
peuieHus
[ToBTOpEHME, 0000IICHUE 1

31 CHCTeMaTH3alus 3HaHuM. 3a1a9u | bubnuoteka [JOK
IUIAaHUMETPHUHU U METOIBI UX https://m.edsoo.ru/4dffda97
peuieHus
[ToBTOpEHmE, 0000IICHNE 1

1 cucteMaTusanus 3HaHui. OCHOBHBIC | bubnuoteka [JOK
¢Gurypsl, ¢pakThl, TEOpEMBI Kypca https://m.edsoo.ru/74b2ad91
CTEpPEOMETpUU

33 HroroBast kKoHTpoOIbHAs paboTa 1 bubmorexa OK

https://m.edsoo.ru/ec24dfc2

34 [ToBTOpEeHmE, 0000IICHNE 1 | bu6nuoreka [JOK

cUCcTeMaTu3alus 3HaHU! https://m.edsoo.ru/f465d10e
OBHIEE KOJIMYECTBO YACOB I10 34
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IMPOBEPSIEMBIE TPEBOBAHUS K PE3YJIBTATAM OCBOEHUS
OCHOBHOM OBPA30OBATEJBHOM MPOI'PAMMOBI

10 KUIACC
Kon .
IIpoBepsiemble npeaMeTHbIE Pe3yJIbTATHI 0CBOEHHUS] OCHOBHOM
NMpoBepPsIeMOro .
o0pa3oBaTe/IbHOI MPOrpPaMMBbI CpeIHero o01ero 0opa3oBaHus
pe3yJabTara
7 I'eomerpus
7.1 OnepupoBaTh NOHATHAMU: TOUYKA, MPsiMas, INIOCKOCTh
- [IpuMeHATh aKCHOMBI CTEPEOMETPUM U CIEICTBHS U3 HUX MPU PEILICHUHU
' r€OMETPUUYECKHX 3a/1a4
73 OnepupoBarb NOHATHUSAMHU: MAPAJUICIBHOCTh W TMEPHEHIUKYISIPHOCTD
. MPSAMBIX U IJTIOCKOCTEHN
- KrnaccudunupoBars B3auMHOE PacrojoKEHUE MPSMBIX U IJIOCKOCTEH B
' MIPOCTPAHCTBE
OnepupoBarTh NOHATUSAMU: JIBYTPAHHBIA yroJjl, TPaHU JIBYIPAHHOIO YIJa,
7.5 pedpo IBYTpaHHOTO YyTIia, TUHEHHBINA Yroi ABYTPAaHHOTO yIiia, TpaaycHas
Mepa JBYTPaHHOTO yria
p OnepupoBarh NOHATUSMU: MHOTOIPDAHHMK, BBITYKJIBIM M HEBBITYKJIbIA
. MHOT'OTPaHHUK, 3JIEMEHThl MHOTOTPaHHUKA, TPAaBUIIbHBII MHOTOI'PaHHUK
77 Pacno3naBaTh OCHOBHBIE BHJIBI MHOTOIPAaHHUKOB (MMHMpaMujia, Mpu3Ma,
' MIPSIMOYTOJIBHBIN MTapajuieNenuIies], Kyo)
Knaccupunupoare  MHOTOTpaHHHKH, BBIOMpas  OCHOBaHUSA  JUId
. Knaccupukanud  (BBIMYKJIBIE WM HEBBINYKIbIE  MHOTOTPAHHHKH,
' MPaBUJIbHBIE MHOTOTPAaHHUKH, TMPSIMbIE M  HAKIOHHBIE IPU3MBI,
napajuieJIenune;Ibl)
79 OnepupoBathb MOHATUSIMU: ceKyuias MJIOCKOCTH, ceyeHue
' MHOTI'OTPaHHUKOB
210 OOBSCHATH TPUHLUIBI  TOCTPOCHHUS  CEUYEHUH  MHOTOTPAHHUKOB,
. HCIIONIBb3YSI METOJI CIIE0B
_ Ctpouth ceyeHussT MHOTOTPAaHHUKOB METOJOM CJIEAOB, BBINOJHATH

(BBIHOCHBIE) TUIOCKHE YEPTEKHU U3 PUCYHKOB MPOCTHIX 0OBEMHBIX QUTYD:




BUJ CBEPXY, COOKY, CHU3Y

7.12

Pemarp 3a1aun Ha HAXO0XKJICHUE TEOMETPUUYECKUX BEITUYHH 0 00pasiam
WU alNTOpUTMaM, MPUMEHSSI W3BECTHBIC aHATUTHYECKHE METOIbI TP
pelIeHUuU CTaHAApTHBIX MaTeMaTH4YeCKUX 3a7Jad Ha BBIYUCICHUE
PAcCTOSTHUN MEXIYy NBYMsI TOYKAMH, OT TOYKH O MPSMOU, OT TOYKH JI0

IJIOCKOCTH, MCKAY CKPCHIMBAOIIIUMHUCA MMPSAMBIMHA

7.13

Pemarp 3amaun Ha HAXO0XKICHUE TEOMETPUUYCCKUX BEITUYHH 0 00pasiam
WU alNTOpUTMaM, MPUMEHSSI W3BECTHBIC aHATUTHYECKHE METOJIbI TP
pelIeHUU CTaHJIAPTHBIX MAaTeMaTHYECKUX 3a/lady Ha BBIYMCICHUE YIJIOB
MEXy CKPEIIMBAIOMUMHUCS MPSMBIMH, MEXAY MPSIMOU M TUIOCKOCTBIO,

MEXY INIOCKOCTSIMHU, JBYTPAHHBIX YIJIOB

Boruucnare 00bEMBI M IUIOIIAAM TOBEPXHOCTEH MHOTOTPAaHHUKOB
(mpu3ma, nupamMuia) ¢ MPUMEHEHUEM (HOPMYJI, BBIYUCIISTh COOTHOLLICHHUS
MEXIY MJIOIAISIMU MOBEPXHOCTEH, o0BEMamMu MOT00HBIX

MHOTI'OIrpaHHUKOB

7.15

OnepupoBaTh MOHATHAMH: CUMMETPHUS B IPOCTPAHCTBE, LIEHTP, OCb U

IJIOCKOCTh CUMMETPUH, LIEHTP, OCh U IJIOCKOCTh CUMMETPUHU (QUTYPBI

7.16

W3BnekaTh, mpeoOpa3oBbIBaTh W MHTEPIPETUPOBATH HH(POPMALMIO O
IIPOCTPAHCTBEHHBIX TI'€OMETPUYECKUX (UTrypax, MpeACTaBICHHYIO Ha

YyepTexxax U pUcyHKax

7.17

[TpumensTh reomerpuueckue (akThl A PELICHUS CTEPEOMETPUUYECKUX
3a/1a4, MOPENIoNarallliuX HECKOJbKO MIAroB PEHICHUSs, €CIIU YCIOBHS

MIPUMEHEHHUSI 3a/1aHbl B IBHOU (hopMme

7.18

[IpumensTh npoCTeillline MNpPOorpaMMHBIE CPEICTBA U DJIEKTPOHHO-

KOMMYHHKAIIMOHHBIC CUCTCMBI ITPHU PCIICHUU CTCPCOMCTPUICCKHUX 3a/1a4

7.19

IIpuBoguTE MpUMEPHl MAaTEMAaTUYECKUX 3aKOHOMEPHOCTEH B IIPUPOJE U

KHN3HH, paCIIO3HABATh MIPOABJICHUC 3aKOHOB I'COMETPUHN B UCKYCCTBEC

7.20

[TpuMeHATH MOTy4YeHHbIC 3HAHHS HA IPAKTUKE: aHAIN3UPOBAThH PealbHbIC
CUTyallM W TPHUMEHSTH W3YyYEHHBIC IIOHATUS B IIPOIECCEe ITOMCKA
pelieHus MaTeMaTHYECKU copMyIHpOBaHHON npoOIeMsl,
MOJICTIMPOBATh PEalbHbIE CUTYallMH Ha SI3BIKE TEOMETPHUH, MCCIIEI0BAThH
MIOCTPOCHHBIE MOJIENU C HCIOJIb30BAaHUEM T€OMETPUYECKUX MOHATHH H
TEOpeM, ammapara ajareOpsl, pemarh NPakKTUIeCKUe 3a7a4un, CBI3aHHBIC C

HaXOXXIACHUCM I'COMCTPHUICCKUX BCINYNH




11 KJIACC

Ko IIpoBepsieMmble MpeAMeTHbIE Pe3yabTAThHI 0CBOEHHUSI OCHOBHOI
NpoOBEPsSIEeMOro .
00pa3oBaTeILHOM MPOrPaMMBbI CpelHero o01ero od0pa3oBaHus
pe3yJjbTarTa
6 I'eomerpus
OnepupoBaTh MOHITHIMHE: [TWIHHIPHYECKAs TTOBEPXHOCTh, 00pa3yroIiue
61 HWIMHJIPUYECKON TOBEPXHOCTH, LMIUHAP, KOHHYECKas IMOBEPXHOCTb,
' oOpa3yiolie KOHHYECKOH  TMOBEPXHOCTH, KOHYC, cdepuyeckas
MOBEPXHOCTh
6.2 Pacnio3naBate Tena BpamieHus (UIMHAP, KOHYC, cdepa U 1ap)
6.3 OOBACHATH CITOCOOBI MOJTyUEHHSI TEJ BPAILICHHS
6.4 KnaccudunupoaTs B3auMHOE pacroiiokeHue chepbl U INIOCKOCTH
OnepupoBaTh MOHITHSIMH: [IAPOBOM CETMEHT, OCHOBAaHHE CETMEHTA,
6.5 BBICOTA CETMEHTA, LIapOBOM CJIOW, OCHOBAaHHE IIAPOBOTO CIIOSI, BBHICOTA
IapOBOTO CJI0S, IIAPOBOM CEKTOP
6.6 Berancnare 00BbEMBI M IUIOMIANM TOBEPXHOCTEH TEN BpalleHUs,
. FeOMETPUUECKUX TEJl C IPUMEHEHHEM (popMyIT
OnepupoBaTh MOHATHSIMH: MHOTOTPAaHHUK, BIHCAHHBIA B cdepy H
6.7 OTMCaHHBIN 0KO0JIO cephl, chepa, BIUCaHHAsT B MHOTOTPAHHHK HMJTH TEJIO
BpalleHus
63 BbIYucnaTh COOTHOIICHHS] MEXAYy IUIOMAASMHU TOBEPXHOCTEH U
' 00BEMaMU ITOTOOHBIX TEN
6.9 N3o00paxarh n3ydaemble QUTYpbl OT PyKH M C IPUMEHEHUEM IMPOCTHIX
' 4epTEKHBIX HHCTPYMEHTOB
BrIMONHATE  (BBIHOCHBIE) IIJIOCKHE YEPTEKHM W3 PUCYHKOB TPOCTBIX
6.10 00BEMHBIX (UTYp: BHUJ CBEpPXY, COOKY, CHH3Y; CTPOUTH CEYCHHS TeJ
BpalleHus
W3Bnekarh, MHTEPIPETUPOBATH M MPEOOpPa3OBBIBATH HH(OpPMALHIO O
6.11 IIPOCTPAHCTBEHHBIX TE€OMETPUYECKUX (QUTypax, MpPE/CTaBICHHYIO Ha
yepTrexax U pUCyHKax
[TpumensTh reomeTpuyeckrue (QaxKThl A PEHICHUs] CTEPEOMETPUUECKUX
6.12 3aja4, MPEANoJaraluX HECKOJIbKO IIaroB pPELICHHS, €CJIHU YCIOBUS
NPUMEHEHHUS 3aJ1aHbl B SBHOU (hopme
6.13 OrnepupoBaTh NOHITHEM: BEKTOP B IPOCTPAHCTBE




6.14

BrimonasaTs ,Z[GI>'ICTBI/I$I CJIOKCHUA BCKTOPOB, BBIYUTAHUA BCKTOPOB U
YMHOKCHH BCKTOpa Ha YHCIIO, O6’b$ICH$ITI>, KaKMMH CBOMCTBaMU OHH

o0J1aaroT

6.15

[TpuMeHsTH MpaBUIIO Mapajlieienurnea Npy CI0KEHUH BEKTOPOB

6.16

OnepupoBaTh MOHATUSMU: AEKApPTOBbI KOOPIWHATHI B IMPOCTPAHCTBE,
BEKTOpP, MOJYJb BEKTOpa, PAaBEHCTBO BEKTOPOB, KOOPAMHATHI BEKTOPA,
YrojJ MEXIy BEKTOpaMH, CKaJsipHOE€ IMPOU3BEJIEHUE BEKTOPOB,

KOJUIMHCAPHBIC 1 KOMIIJIAHAPHBIC BEKTOPbI

6.17

Haxomuts cymMy BEKTOPOB U INPOU3BEIECHHUE BEKTOpPA HA YHUCIO, YIroj
MEXY BEKTOPaMH, CKAIIPHOE IIPOU3BEIAEHUE, PACKIIAIbIBATE BEKTOP 110

JIBYM HEKOJUIMHEAPHBIM BEKTOPaM

6.18

3anaBaTh IUIOCKOCTh YpaBHEHHEM B JIEKAPTOBOM CUCTEME KOOpIUHAT

6.19

Pemate mpocTeiime TreoMETpUYECKHE 3aJayd  Ha IPUMEHEHUE

BCKTOPHO-KOOPAWHATHOI'O METOda

6.20

PemraTs 3aJa4ud Ha J0Ka3aTCJIbCTBO MAaTEMAaTHYCCKHX OTHOIICHUH U
HaXO0XXACHUEC T'COMECTPUUCCKHUX BCIWYHH I10 o6p33uaM HIIN aJIrOpUuTMam,
IMPUMCHAA HU3BCCTHBIC MCTOABI npu pCeUHICHUA CTaHAAPTHBIX

MAaTEMAaTUYCCKUX 3aJa4

6.21

IIpuMeHATs TpOCTEHIINE IPOrpaMMHBIE CPEACTBA U DJIEKTPOHHO-

KOMMYHHKAIIMOHHBIC CUCTEMBI ITPHU PECHICHUU CTCPEOMECTPUICCKUX 3a1a4

6.22

IIpuBOIUTE NpHUMEpPBI MaTEMAaTUYECKUX 3aKOHOMEPHOCTEW B IPUPOAE U

KHU3HH, paCliO3HaBaATh MIPOABICHUEC 3aKOHOB I'€COMETPUHN B HCKYCCTBE

6.23

[IpumeHsTh MONyYEeHHBIC 3HAHWS HAa TPAKTUKE: aHATU3UPOBATH
peanbHbIe CHUTYallMd M TPUMEHSTHh HM3Y4YEeHHBIE MNOHSATHA B Ipolecce
MIOWCKAa pELICHUS MaTeMaTu4ecku cHOpMyIUpOBAaHHONH MpOOIEMBI,
MOZIETTMPOBATh peallbHbIC CUTYAIlMH Ha SI3bIKE TEOMETPHH, MCCIIEI0BAThH
MOCTPOCHHBIE MOJIEIH C HCIOJIb30BAHHEM T'€OMETPHUECKUX MOHATUH H
TeopeM, anmapara anreOpbl, pemarb NPaKTHYeCKUe 3a/1a4H, CBSI3aHHBIE C

HaXO0XIACHUEM I'COMCTPHICCKUX BEIIMYHNH




ITPOBEPAEMBIE 3JIEMEHTbBI COOEPKAHUSA

10 KVIACC

Kon

IIpoBepsieMblii 3JIEMEHT COACPKAHUSA

I'eomeTpus

7.1

OcHOBHbBIE TOHATHSA CTEPEOMETpPUHU. TouKa, HpsiMas, IMIOCKOCTh, MPOCTPAHCTBO.
[lonatne 00  aKCHOMAaTH4YECKOM  IOCTPOGHHUH  CTEPEOMETPHM:  AKCHOMBI

CTEPCOMETPHH U CIICACTBUA U3 HUX

7.2

B3aumHOe  pacmosnokeHue IOpsAMBIX B IPOCTPAHCTBE:  IIEPECEKAIOLIUECS,
napajuleJbHblE M CKpelMBaromuecs npsmele. [lapamienbHOCTh MOpsAMBIX U
IUIOCKOCTEM B NPOCTPAHCTBE: IApaJUIeJIbHbIE IpsIMBIE B NPOCTPAHCTBE,
[apaJUIEIbHOCTh TPEX MPSAMBIX, MAPAJUIEIBHOCTh IPSAMOM U IIOCKOCTH. YTIJIBI €
COHAIIPaBIICHHBIMU CTOPOHAMH, YTOJ MEXKIY MpPsSMBIMM B  IPOCTPAHCTBE.
[TapaniaenbHOCTh MIIOCKOCTEN: MapalljielIbHbIE TUNIOCKOCTH, CBOMCTBA MapajlIeIbHBIX
mockoctei. [Ipocreitmme mpocTpaHcTBeHHBIE (DUTYpPHI Ha IUIOCKOCTH: TETPadp,

KyO, mapajieNienumne/1, IoOCTPOSHNUE CeUeHU

7.3

[leprieHAUKYIAPHOCTh IPSAMOM M INIOCKOCTH: IEPHEHIUKYISIPHBIE IpPsAMbBIC B
IIPOCTPAHCTBE, PAMBIE ITapaJUICIbHbIE U NIEPIEHANKYJIIPHBIC K IIJIOCKOCTH, TPU3HAK
NEPHEHIUKYIISIPHOCTHU IIPSIMOM U INIOCKOCTH, TEOPEMA O IPSIMOU IEPIIEHIUKYIIIPHON
IUIOCKOCTH. YIJIBI B TPOCTPAHCTBE: YroJ MEXIy MPAMOM M IUIOCKOCTBIO,
JBYI'PAHHBIA yrOJI, JIMHEHHBIM Yrojl JAByrpaHHoro yria. IlepneHaukynsap u
HAKJIOHHBIC: PAaCCTOSHHE OT TOYKH A0 IUIOCKOCTH, PACCTOSTHUE OT NIPSAMOM 0
IUIOCKOCTH, MPOEKIUS (GUTyphl Ha IIOCKOCTh. [lepnmeHauKyIspHOCTh IIOCKOCTEH:
IpU3HAK  MEPHCHAMKYISIPHOCTH  ABYX  Iulockocte. Teopema o Tpéx

HNEPIEHAUKYIISPAX

7.4

[loHsiTHE MHOTOIpPAaHHMKA, OCHOBHBIE 3JIEMEHTBl MHOTOIPDAaHHMKA, BBINYKJIBIE M
HEBBIMYKJIbIE MHOTOIPDAaHHUKH, pa3BEpPTKAa MHOrorpaHHuka. Ilpusma: n-yronapHas
npu3Ma, TpaHU M OCHOBAHHS MPU3MBI, IpsiMas U HAKJIOHHAs IpPU3MBI, OOKOBas U
II0JIHAsl TOBEPXHOCTH NMpu3MbI. [lapannenenunen, npsiMOyTroJIbHbBIN NapajuIeIeIUIE ]
u ero cBoictia. [Iupamuaa: n-yroapHas nupamuaa, TpaHd U OCHOBaHUE MUPAMU/IBI,
OOKOBasi M IMOJIHAS MMOBEPXHOCTh MHUPAMHU[BI, NIPABUIbHAS M yCEUEHHAS MUpaMua.

DIeMEHTHI IIpuU3Mbl W IIHPAMHIBI. HpaBI/IJ'IBHBIe MHOI'OIrpaHHUKH: IIOHATHUC




IPAaBWJIBHOIO MHOTOTpaHHMKA, IMpaBUibHAs IpuU3Ma M MpaBUibHAs NHpaMuia,
IpaBUJIbHAS TPEYroyibHas MUpaMuAa U MpaBHIbHBIN TeTpasap, kyO. [Ipencrasnenue
O IpaBWIbHBIX MHOIOTPaHHMKAaX: OKTa’Jp, AOJAEKa’aAp M ukocayapyrue CeudeHus

IIPU3MBI U TUPAMUABI

7.5

CummMeTpusi B TPOCTPAHCTBE: CHUMMETPHS OTHOCHUTEIBHO TOYKH, MPSMOIi,
MJIOCKOCTH. DJIEMEHTBhl CAMMETPUU B MUPAMUJIAX, MMapajuieieuIe1ax, MPaBUIbHBIX

MHOI'OI'paHHHUKax

7.6

Bbruuciienue 31eMEHTOB MHOTOIpaHHMKOB: pEOpa, nuaroHanu, yriasel. Ilnomans
OOKOBOW TMOBEPXHOCTH U TMIOJHOM MOBEPXHOCTU NPSIMOH NPHU3MBI, IUIOIIAIb
OCHOBaHMH, TeopemMa 0 OOKOBOW MOBEPXHOCTH MpsMON Tpu3Mebl. [1mommans 60koBoi
NOBEPXHOCTU M TIIOBEPXHOCTH IIPABWIBHOM MNHpaMHIbl, TE€OopeMa O IUIOIIaIu

yceu€HHoi mupamMubl. [TonsaTre 06 00béMe. OOBEM MUpPaMuIbI, TPU3MbI

7.7

[TogoGHbIe Tena B mpocTpaHcTBE. COOTHOMICHHS MEX Ty TIIOMIAIMU TOBEPXHOCTEH,

00BpEMaMU TTOTOOHBIX TEN

11 KJIACC

Kon

IIpoBepsieMblii 3J1eMEHT COJAEPKAHUS

6

I'eomerpus

6.1

[Munuaapudeckasi MOBEPXHOCTh, 00pa3yIOINe MUINHAPUICCKON MTOBEPXHOCTH, OCh
IUAJTUHIPUYECKOW MOBEpXHOCTH. [lwmmHAp: ocHOBaHUS W OOKOBas MOBEPXHOCTH,

o0pa3yromias U 0Ch, IJIOMIAlb OOKOBOM U MOTHON MOBEPXHOCTH

6.2

Konundeckast TOBEpXHOCTh, 00pa3yrolue KOHHUECKON TOBEPXHOCTH, OCh M BEpIIIHHA
KOHUYecKkoil moBepxHocTU. KoHycC: OocHOBaHME U BepllMHA, OOpa3yromas U ocCh,
MJI0MIaas OOKOBOW W TIOJIHOM TIOBEPXHOCTH. Y CEUEHHBIM KOHYC: 0Opa3yrolue u

BbICOTA, OCHOBAaHUA U OokoBas IMMOBCPXHOCTH

6.3

Cdepa u map: neHtp, paauyc, Juamerp, MIomaab moBepxHocTH cdeprl. B3anmuoe

PAaCIIOJIOKCHHUC cq)epm 1 IJIOCKOCTH, KacCaTCJIbHaA ININIOCKOCTb K C(bepe, miomaiab

chepsl

6.4

N3o06paxenue Ten BpalieHUs Ha MI0CKOCTU. Pa3BépTka MIMHIpA U KOHYca

6.5

KomOuHanmu Tten BpalleHWss U MHOTOTPAaHHUKOB. MHOTOTpaHHHK, OIMCAHHBIN

okoJio chepsl, chepa, BucaHHAsI B MHOTOTPAHHUK, UJTU TEJIO BPAICHUS

6.6

[Tonsitue 06 oOBEMe. OcCHOBHBIE CBOWCTBA 00BEMOB Ten. Teopema 00 00BEME
NPSIMOYTOJIPHOTO TapayuieNienumnena u ciueactBus u3 He€. OO0bEM IIMHApA,

koHyca. O0BEM I1apa U mIomaas chepbl




[Tomobuple Tema B mpocTtpaHcTBe. COOTHOMICHHS  MEXIY  IUIOMIASIMU

6.7 MOBEPXHOCTEH, 00BEMAMU MOAOOHBIX TET
6.8 Ceuenuss uunuHApa (MapajuieIbHO M NEPIEHIUKYISIPHO OCH), CEYEHHUs KOHyca
' (mapanenbHOe OCHOBAHUIO U MPOXOASIIEE YEPE3 BEPILNHY ), CEUEHHUS LIapa
BekTop Ha muockoctu U B mpocTpaHcTBe. ClI0XKEHME M BBIUUTAHUE BEKTOPOB.
6.9 YMHOX€EHHE BEKTOpa Ha 4ucio. PasnoxkeHue BEKTOpa MO TPEM HEKOMIUIAHAPHBIM
. BekTopaMm. IIpaBmiio mapamnenenunena. Pemenue 3amad, CBA3aHHBIX C
IIPUMEHEHUEM IIPAaBUII JCUCTBUI C BEKTOpaMU
[IpsmoyronbHas cucreMa KOOpAMHAT B IpocTpaHcTBe. KoopaumHaTel BekTOpA.
6.10 IIpocreiimue 3amauv B KOOpAMHATax. YTron Mexay Bekropamu. CkaispHoe

MPOU3BCACHUC BCKTOPOB. Brraucnenue YIJIOB MCXKAY MNPAMBIMU U IIJIOCKOCTSIMMU.

KoopauHaTHO-BEKTOPHBIN METO/ MPH PEIICHUN T€OMETPUUYECKUX 3a/1a4




IPOBEPSIEMBIE HA EI'D 11O MATEMATHUKE TPEBOBAHUS K
PE3YJBTATAM OCBOEHUSI OCHOBHOM OBPA3OBATEJBHOM
IMPOI'PAMMBI CPEJTHEI'O OBIIIEI'O OBPA3OBAHUS

Kon
NpoBepPsIeMOro
TpeOOBaHMS

IIpoBepsiemble TpeOOBaHMS K MPEAMETHBIM Pe3yJIbTATAM OCBOCHUS
OCHOBHOI 00pa30BaTeJIbHOM MPOrpaMMbl CpeHEro 001ero
o0pa3zoBaHust

Brnanmenne meromamu J0Ka3aTeNbCTB, AITOPHTMAMH pEIICHUS 3aad;
yMeHue (GopMysIMpoBaTh U ONEPUPOBATH MOHATUSMH: OINpE/AEICHHUE,
aKCMoOMa, TeopeMma, CIIEJCTBUE, CBOMCTBO, NPHU3HAK, JOKA3aTelIbCTBO,
paBHOCHIIbHBIE (DOPMYTUPOBKHU; TPUMEHSTH UX; YMEHHE (OPMYyIHPOBATH
00paTHOE W TPOTUBOIIOJIIOKHOE YTBEPXKICHUE, MPUBOIUTH TPUMEPHI H
KOHTPIPUMCEPBI, HCIOJIB30BATH MCTOL MaTeMaTHYEeCKOU HWHAYKIIUH;
NPOBOJUTH  JIOKAa3aTEIbHBIC PACCYXKIEHHUS TpPH pEHICHWH 3ajad,
OLICHUBATh  JIOTMYECKYI0  IIPAaBUIBHOCTb  PACCYXKIACHUN;  YMEHHE
OIIEPHPOBATH TMOHITHSIMHU: MHOXKECTBO, MOJMHOXECTBO, OINEPALMU Ha
MHOXECTBaMU; YMCHUC HUCIIOJIB30BATh TeOpeTI/IKO-MHO)KeCTBeHHBII\/'I
ammapar JUist OIMCaHUs PEATBHBIX MIPOIIECCOB U SIBIICHUH H ITPH PEIICHUH
3ala4, B TOM 4YHCIC U3 [OPYIrux yqe6HBIX npeaMeToB; YMCHHC
OTIEpUPOBATh MOHATHIME: Tpad, CBA3HBINA rpad, AepeBo, MUK, Tpad Ha
IJIOCKOCTH; YMCHHC 3aJilaBaTb W OINHUCBIBATH Fpa(bbl pas3siInIHbIMU

croco0aMu; UCTIOIL30BaTh Tpad)bl IPH PEIICHUH 33714

YMeHHne omnepupoBaTh MOHATHSIMH: HAaTypallbHOE YHCIIO, IEJI0E YHCIIO,
CTCIICHb C LCJIBIM IMOKa3aTCJICM, KOPCHb HaTypaHBHOﬁ CTCIICHHU, CTCIICHb
C palnMOHAJbHBIM  TIOKa3aTeleM, CTEeNeHb C  JIeHCTBUTEIBHBIM
nokaszareiaeM, Jorapupm 4UHMcCIa, CHUHYC, KOCHHYC ¥  TaHICHC
IMMPOU3BOJIBHOI'O0 YHCJIA, OCTATOK 110 MOAYJII0, PallMOHAJIIBHOC 4YHCIIO,
UppalMOHATbHOE  YHCJIO,  MHOXXECTBAa  HATYypPAIbHBIX,  IEJIBIX,
palroOHAaJIbHBIX, I[eﬁCTBHTeHBHBIX HUCEII, YMCHUC HUCITIOJIb30BATh
NPU3HAKH JIETMMOCTH, HAUMEHBIINHA OOIIMH JEeTUTeNhb U HauMEHbIIee
oOmiee kpaTHoe, anropuT™M EBKIIMIa mpu penieHny 3ajad; 3HaKOMCTBO C
pa3IMYHBIMH ~ TIO3MIIMOHHBIMA ~ CHUCTEMaMH  CUWCIICHUS;  yMEHHUE
BBIIOJHATL BBIYUCIIEHUE 3HAUEHUU U npeo6pa30BaHH;1 BBIpa)KeHI/Iﬁ cO
CTENEeHsAMH M JorapudpmMaMu, mpeoOpa3oBaHUs IPOOHO-PAMOHATBHBIX

BBIp&)KGHHfI; YMCHHUC OINCPpHUPOBATH MNOHATUAMU: IMMOCICAOBATCIBHOCTD,




apudmernueckas nporpeccus, reoMeTpuyecKas nporpeccus,
OcCKOHEYHO yOBIBafOIIas TreoMEeTpHYecKass TPOrpeccusl; YMEHHE
3aaBaTh IMOCJICA0BATCIBHOCTHU, B TOM YHCJIC C IIOMOIIBIO peKyppeHTHHx
dbopMys; yMEHHE ONEpPHpPOBaTh TMOHATHIMH: KOMIUIEKCHOE YHCIIO,
COHp}I)KéHHBIG KOMIIJICKCHBIC YHCJia, MOI[yJII: 148 apryMeHT KOMIIJICKCHOT'O
yucia, ¢opMa 3amucH  KOMIUIEKCHBIX YHCeNl (TeoMeTphuecKas,
TPUTOHOMETpHUYECKass U  anreOpanyeckas); yMeTb HIPOU3BOIUTH
apudMeTUYECKHE JIEUCTBUS C KOMIUIEKCHBIMA YHCJIAMH; IPUBOJUTH
anMepH HUCIIOJIB30BAHUS KOMITJICKCHBIX YUCCII, OHepI/IpOBaTI:
MOHATHSAMU: MaTpuma 2X2 W 3x3, onpenenureslb  MaTpUIIbL,

I‘eOMeTpI/I‘-IeCKI/Iﬁ CMBICJI OTIPCACIIUTCIIA

YMeHue omnepupoBaTh MOHSATHUSMU: PAllMOHANIBHBIE, HUPpPALMOHAJIbHEIE,
MoKa3aTelbHble, CTENEHHbIE, JIOTapu(pMUUYECKHE, TPUTOHOMETPUUECKHE
ypaBHEHUsST U HEPABEHCTBA, HMX CHUCTEMbl; YMEHHUE ONEPUPOBATH
MOHSTUSIMH: TOXIECTBO, TOXKIECTBEHHOE NpeoOpa3oBaHHe, ypaBHEHHE,
HEpPaBEHCTBO, CHUCTEMa YypaBHEHUH U HEPABEHCTB, PaBHOCHIBHOCTH
YpaBHEHUW, HEpPaBEHCTB U CHUCTEM; YyMEHHE peliarb YypaBHEHUS,
HEpPaBEHCTBA W CHUCTEMbI C IOMOILIBIO PA3IMYHBIX MPUEMOB; pEIIATh
YpaBHEHHUs, HEPABEHCTBA U CHCTEMbl C MApaMeTpoOM; MPUMEHSThH
ypaBHEHUsI, HEPABEHCTBA, UX CUCTEMBI JJI1 PEUICHUS MaTeMaTHYECKUX

3a]a4 U 3a]a4 U3 pa3IU4HbIX 00JacTell HayKu U peallbHOM JKU3HU

VYMeHue onepupoBaTh MOHATHAMH: (QYHKIHSA, YETHOCTh (QYHKIWH,
NEPUOMYHOCTh (PYHKIUH, OrPaHMYEHHOCTh (YHKIHMH, MOHOTOHHOCTb
byHKIHMH, SKCTpeMyM (GYHKIMH, HAaUOOJbIIIee U HAUMEHbBIIICe 3HAUYCHUS
(GYHKIMU Ha IPOMEKYTKe, HEMpepbIBHAS (DYHKITHUSI, aCHMITOTHI rpaduka
GyHKIMH, TIepBas U BTOpasi MPon3BOaHAs (PyHKINHU, TEOMETPUIECCKUN U
¢u3uueckuif CMBICT TPOM3BOJHON, NEpBOOOpa3Has, ONpeneTEHHBINA
MHTErpajl; YMEHHE HAXOOUTh AaCHMNTOTHI rpaduka (DyHKIUH; yMEHHUE
BBIYUCIIAT  TPOM3BOJHBIE CYMMBI, TPOM3BEACHUS, YACTHOTO H
KOMITO3UIMHN (YHKIMH, HaXOANUTh YpaBHEHHE KacaTelbHOH K Tpaduky
(GYHKUIMU; yMEHUE HAaXOIUTh MPOU3BOJHBIC SJIEMEHTAPHBIX (YHKIIMA;
YMEHHE HCIOJIb30BaTh MNPOM3BOAHYIO JUIS HCCIEIOBAaHUS (QYHKIWH,
HAXOJIUTh HAMOOJbIIME M HAUMEHBIIWE 3HA4YCHUs (YHKIMA; CTPOUTH
rpagKy MHOTOWJICHOB C HCIIOJI30BAaHMEM armapaTa MaTeMaTHUECKOTO
aHanu3a; NPUMEHATH NPOM3BOJHYIO JJIsi HAXOXKIEHHUS HAWITYYIIero

PEIICHHA B IMPUKIAAHBIX, B TOM YHUCJIC COLHUAJIbHO-DKOHOMUYCCKHX H




duznyecKUX 3a7auax; HaXOIUTh TUIOMIATU U 00BEMBI (PUTY C TTOMOIIBIO
UHTErpaia; MPUBOIUTH MPUMEPHl MaTEMaTHYECKOTO MOACTHPOBAHUS C

noMoIkio A depeHnnanbHbIX ypaBHEHUH

YMeHue omnepupoBaTh MOHATHSAMHU: Trpaduk QyHKUUH, oOOpaTHas
GbyHKIMSA, KOMIO3UIMS (QYHKIUH, JHHEHHAs (DyHKIUsSA, KBaapaTHIHAS
byHKIMA, panuoHaabHas byHKIM, CTETEHHAs byHKIM,
TpUroHomerpudeckne (GyHKOMM, O0OpaTHBIE  TPUTOHOMETPHYECKHE
¢yHKUMM, TOKa3aTelnbHas M Jorapugmuyeckas (yHKIMH; YMEHHE
CTPOUTHh TpadUKU H3YUYEHHBIX (PYHKIIUH, BBITIOJHATH IPEOOpa3oBaHUS
rpaduKoB (QYHKIMNA, UCTIONB30BaTh TPAadHUKHU ISl U3yUYEHUS POLIECCOB U
3aBUCHMOCTEH, MU PEIICHUN 3a]ad W3 APYTHX YYEOHBIX NMPEIMETOB H
3a[a4 U3 peasibHOW JKU3HHU; BBIpaKaTh (POpMyJaMH 3aBUCUMOCTH MEXITY
BEJIMUMHAMH; HCIOJB30BaTh CBOMCTBA M Tpadukn QYHKIMHA A7
peleHus ypaBHEHHH, HEpaBEHCTB U 33/1a4 ¢ IapaMeTpamMu; n300paxaTh
Ha KOOPAMHATHOM IJIOCKOCTH MHOXKECTBAa PEUICHU ypaBHEHUH,

HCPABCHCTB U UX CUCTCM

VYMeHue pemaTh TEKCTOBBIE 3a/layd Pa3HbIX THUIOB (B TOM 4YHUCJE Ha
MIPOIICHTHI, JOJIM W YacTH, Ha JBH)XCHHUE, pabOTy, CTOMMOCTh TOBApOB U
YCIIyT, HAJIOTH, 33JIla4¥ U3 00JIACTH YIPABICHUS TUYHBIMU U CEMEHHBIMH
(MHAaHCAaMM); COCTaBIIATh BBIPAKEHUS, YpPaBHEHHWS, HEPABEHCTBA M MX
CHUCTEMBI TIO0 YCJIOBHUIO 3aJauM, HMCCIEIOBATh IMOIYYEHHOE pEIICHUE U
OIICHUBATh TIPABAOINOAOOHOCTh PE3YJIbTATOB; YMEHHE MOJIECIUPOBATH
peaNbHBIE CHUTyallid Ha S3bIKE MAaTEMaTHKH; COCTaBISTH BBIPAKEHUS,
ypaBHEHHWs, HEPaBEHCTBA M WX CHUCTEMBbI 10 YCJIOBHIO 3aJlayH,
UCCJIEOBATh MOCTPOEHHBIE MOJEIM C HCIOJb30BAHUEM armmapara

anredpbl, UHTEPIPETUPOBATH MOTYUYEHHBINA Pe3yIbTaT

YMeHue onepupoBaTh MOHATUSMU: CpeAHee apuPMETHIECKOe, MeIuaHa,
HauOosblllee W  HauMEHbIllee 3HAa4YeHHs, pa3Max, JIUCHEepCHus,
CTaH/JAapTHOE OTKIIOHCHHE YHCIOBOTO Habopa; yMEHHE W3BIICKATh,
UHTEPIPETUPOBATh WHEGOPMALIMIO, TPEICTABICHHYI0 B TabmuIax, Ha
quarpammax, rpadukax, OTpaskarolyr0 CBOWCTBA peallbHBIX MPOIECCOB U
SBJIEHUH; MPEACTABIATh HH(DOPMALIMIO C MMOMOIIBIO TaOJIHIl U AUATPAMM;
UCCJIEI0BATh CTAaTHCTHUYECKUE JaHHBIE, B TOM YHCJIE C NMPUMEHEHUEM
rpaguyeckux METOJOB M  DJIEKTPOHHBIX  CPEICTB; Trpaduuecku
UCCIICIOBAaTh COBMECTHBIC HAONIOJACHHWS C TIOMOIIBIO JHArpaMM

paccenBaHUs U JUHEUHOW perpeccuu




YMeHue oInepupoBaTh IOHATUSMU: CIIy4allHBIM OIBIT U CIy4YalHOE
COOBITHE, BEPOSITHOCTh CIy4allHOro COOBITUS; YMEHHME BBIYMCIATH
BEPOSTHOCTh C HCIIOJIb30BaHMEM TI'paUuecKUX METO/0B; HPUMEHSThH
(GOopMyJBl CIIOKEHHS] M YMHOXEHHs BEpOATHOCTEH, (HOpMyJy IMOJIHOU
BEPOSATHOCTH, popmyiny bepHyium, komOuHaTOpHBIE QaKTHl U HOPMYIIBI;
OLIEHUBATb BEPOATHOCTH pEAIbHBIX COOBITHH; yMEHHE OIEepUpPOBaTh
NOHATUSMM: CIy4yailHas BEJIMYMHA, pACIPENEICHUE BEPOSTHOCTEM,
MaTEeMaTHUYECKOE OKUIAHUE, IUCIEPCHs M CTAHJAPTHOE OTKIIOHEHHE
CllyualiHOW BeIMYUHBI, (QYHKIMH paclpeleNeHuss W IUIOTHOCTH
PaBHOMEPHOI'O, IIOKAa3aTEJbHOIO M HOPMAJIBHOIO PAclpeAcieHUl;
YMEHHME MCHOJIb30BaTh CBOMCTBA M3YyYEHHBIX paclpeieieHul JUis
pelieHus 3ajad; 3HAaKOMCTBO C MOHATUSAMH: 3aKOH OOJIBLIMX YHCEl,
METO/ABI BBIOOPOUYHBIX HCCIIEAOBAaHUI; YMEHHE TPHUBOJUTH IPUMEPHI
NPOSIBJIEHUS 3aKOHA OOJBIIMX YKMCET B IPUPOAHBIX M OOIIECTBEHHBIX
SIBJICHUSX; YMEHHUE ONEPUPOBATH NOHITUAMM: COUETAaHHUE, IEPECTAHOBKA,
YHCIO COYETaHWH, YHMCIO TNepecTaHOBOK; OumHOM HploToHa; ymeHue
NPUMEHATh KOMOMHATOPHBIE (PAKTHI M pacCy>KACHHS I PELICHHS 3a/1a4;
OLICHUBATh BEPOATHOCTH peabHBIX COOBITHH; COCTaBJIATh

BEPOSITHOCTHYIO MOJIEIb U UHTEPIIPETUPOBATH NOJyYECHHBIN PE3YJIbTAT

YMeHue onepupoBaTh IIOHATUAMM: TO4YKA, MpsAMas, IJIOCKOCTb,
IIPOCTPAHCTBO, OTPE30K, JIy4, BEIWYMHA YIVIA, IUIOCKMH yrodi,
JBYIPAHHBIA YroJl, TPEXTPAHHBIA YIrOJI, CKPELIMBAIOLIUECS IPSIMBIE,
NapauIeIbHOCTh U NMEPHEHINKYISPHOCTh NPSAMBIX M IUIOCKOCTEH, yroin
MEXAY MNPSMBIMHU, YrOJI MEXKIY IPSIMOM M IUIOCKOCTBIO, YIOJl MEXAY
IUIOCKOCTSIMH, PACCTOSHHE OT TOYKU 1O INIOCKOCTH, PACCTOSIHUE MEKIY
IPSIMBIMH, PACCTOSHUE MEXAY IUIOCKOCTAMM; YMEHUE UCIIOIb30BATh IIPU
pelIeHNH 3a/la4 M3ydeHHbIE (aKThl U TEOPEMbl IUIAHUMETPHH; YMEHUE
OLICHUBATh pa3Mepbl OOBEKTOB  OKPYXKAIOIEr0 MHpA; CTPOHUTH
MaTEMAaTHYECKAE MOJENHU C IOMOIIBIO TI'€OMETPUYECKHX IOHATHH H

BCJIMYMH, PCIIATh CBA3AHHBIC C HUMU IMMPAKTHUYCCKUC 3aaa4n
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YMeHue onepupoBaTh MOHATUSAMH: IUIoUIanb (Urypsl, 00bEM (Gurypsl,
MHOTOTPaHHHK, NPABIIBHBIII MHOTOTPaHHUK, CEYCHHE MHOTOTPAaHHHKA,
KyO, mapajulenenunes, NpH3Ma, NUpamMHuaa, (GUTYypa M TOBEPXHOCTbH
BpaIlleHMs], HWIMHAP, KOHYC, Imap, cdepa, miomans cdepsl, IIOmaIb
MOBEPXHOCTU THPAMUBI, TPHU3MBI, KOHyCa, MWIMHApA, 00BEM Kyoa,

MPSIMOYTOJIBHOTO TapaJUieenunea, MUpaMubl, MPU3MBI, IWIHHJPA,




KOHYCa, I11apa, pa3BEPTKAa MOBEPXHOCTH, CEUCHMsI KOHyCa M LIWIMHJPA,
NapaJuleJbHbIE OCH WM OCHOBAHUIO, CEYEHUE 1Iapa, IIJIOCKOCTD,
Kacaromasicss cepsl, LUIMHIPA, KOHYCAa; yYMEHHE CTPOUTH CEUeHHE
MHOTOTpaHHHKA, U300pakaTh MHOTOTPAaHHUKHU, (QUTYpPBl U TTOBEPXHOCTH
BpAILICHUS, UX CEUYCHHUs], B TOM YHCIIE C IIOMOILIBIO MIEKTPOHHBIX CPEJICTB;
YMEHHUE MPUMEHSITh CBOMCTBAa T€OMETPHUECKUX (DUTYP, CAMOCTOSATEIBHO
(GopMyIHpOBaThH OIpENEICHUS] U3y4aeMbIX (UTYp, BBIABUIATh THIIOTE3bI
O CBOMCTBax W MpH3HAKaX reOMETPUUECKUX (uryp, 000OCHOBBIBATH WIIH
ONpoBepraTb MX; YMEHHE MPOBOAMTH KJIACCUPUKALMIO GUIYp IO
pa3M4YHBIM IPU3HAKAM, BBINOJHATE HEOOXOAMMBIE [OINOJHUTEIbHBIC

TIOCTPOCHHSI
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VYmMmenne OIICpHUPOBATH IIOHATUAMMNU: ABUKCHUC B MMPOCTPAHCTBE,
HapaHHGHBHBIﬁ MEpCHOC, CUMMCTPHUA Ha IJIOCKOCTHU U B IMPOCTPAHCTBE,
MOBOPOT, TpeoOpa3oBaHuWe TMOMOOMs, TMMOAOOHBIE QUTYPBI;, yMCHHE
pacrio3HaBaTh paBHbIE M MOJOOHBIE (UTYpHI, B TOM YHUCIIE B MPHUPOJE,
UCKYCCTBE, apXUTEKTYypEe; HCIIOIB30BaTh T€OMETPUYCCKHE OTHOIICHHS
NpU PEIICHWW 3a/1a4; HaXOAWTh TEOMETPHUYECKHE BEIMYUHBI (IUIMHA,
yrojl, IUIOMaab, OOBEM) TpU pEIICHHH 3aJad U3 JIPYTUX Yy4eOHBIX
NPEMETOB M U3 PEeabHOHN JKU3HU; YMEHHE BBIUUCIATH T€OMETPHUECKHUE
BEJIMYMHBI (JJTMHA, YTOJ, IUIOIMAAb, OO0BEM, IUIOMIAIbh MOBEPXHOCTH),
UCTIONB3Ysl M3YYCHHBIC (DOPMYIIBI ¥ METOABI, B TOM YHCIE: ILIOMIAIb
MOBEPXHOCTH MHUPAMHUIBI, TIPU3MBI, KOHYCa, IWIMHAPA, TUIOMAAb Chepsr;
00bEM Ky0Oa, MPSIMOYTOJIBHOTO TapaJUIe/IeNuIe/ia, MUPAMUIbI, TPH3MBI,
ITMHIPA, KOHyCa, IIapa; YMEHHWE HaXOIUTh OTHONIEHHE OO0BEMOB

NoJ00HBIX (uryp
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YMeHue oneprupoBaTh NOHATUSIMU: IPSIMOYTOJIbHAs CHCTEMa KOOPAMHAT,
BEKTOpP, KOOPJIMHATHl TOYKH, KOOPAWHATHI BEKTOpA, CyMMa BEKTOPOB,
IIPOM3BEIEHNE BEKTOpa Ha 4YHCIIO, pa3joXKeHHe BeKTopa Mo 0Oasucy,
CKaJsIpHOE TIPOU3BEJICHUE, BEKTOPHOE MPOMU3BEACHHUE, YTON MEXKIY
BEKTOpPAMH; YMEHHUE HCIOJIb30BATh BEKTOPHBIM M KOOPAWHATHBI METOA
JUISL pELIeHUs TeOMETPUYECKHMX 3aJad M 3aJad JApYyrux ydeOHBIX

MPEIMETOB

13

YMenue BbIOMpaTh MOAXOMALIMI METON JUIsl pELIeHUS 3aJlauH;
NOHMMAaHWE 3HAYMMOCTH MaTEeMaTHUKU B HW3YYEHHHM MPUPOJIHBIX H
OOLIECTBEHHBIX MPOIECCOB M  SBJICHHMM; YMEHHUE paclo3HaBaTh
NPOsIBIEHUE 3aKOHOB MAaTeMAaTHKH B HUCKYCCTBE, YMEHHE MPUBOIUTH
MpUMEpPbl MAaTEeMaTUYECKUX OTKPBITUH POCCHUHUCKOM UM  MUPOBOH

MaTeMaTU4eCKON HayKu




IHHEPEYEHbDb 3JIEMEHTOB COIAEPKAHUSA, IIPOBEPAEMBIX HA
EI'S 10 MATEMATHUKE

IIpoBepsieMblii JJIEMEHT COEPKAHUSA

Kon

1 Yucna v BBIYUCICHUS

1.1 Harypanbnbie u nensie yucna. [Ipu3Haku 1e1uMoCTH LENbIX YUCE

15 Panmonaneubie yncna. OOBIKHOBEHHBIE W JCCITHYHBIC APOOU, TPOICHTHI,
' OCCKOHEYHBIC TTEPUOIUUECKHIE TPOoOH

13 Apudmernueckuit KOpPEHb HaTypajibHOU CTEIICHH. HevictBus c
’ apuMeTHUECKUMU KOPHSIMH HATypaTbHOU CTETICHH

14 Crenenb ¢ uenbiM mnokazatesneM. CTeneHb C palMOHAIBHBIM IOKa3aTelIeM.
' CBoiicTBa CTENEHU

s CuHyC, KOCMHYC W TAHT€HC YHUCJIOBOIO apryMeHTa. APKCHUHYC, apKKOCHUHYC,
’ apKTaHT€HC YMCJIOBOI0 apryMeHTa

1.6 Jlorapudm uyucna. JlecaTuynbie U HaTypajbHbIE JorapudMbl

JlelicTBUTEnbHBIE YuCIa. ApUPMETHUYECKHE OMNEpalud C JIeHCTBUTEIbHBIMU
1.7 yuciaamu. IlpuOnmkEHHBIE BBIYUCICHUS, IpaBHia OKPYIJICHUS, NPHUKUAKA U
OLIEHKA pe3yJibTaTa BbIUMCICHUH

1.8 [Ipeo6pa3oBanue BbIpaxeHUI

1.9 KommiekcHeie uncna
2 YpaBHEHHUs U HEPABEHCTBA

2.1 Llenbie U 1pOOHO-paIOHANIEHBIE YPaBHEHUS

2.2 HppauunoHaibHble ypaBHEHUS

2.3 TpuroHomeTpuieckue ypaBHeHUs

24 [Toka3zaTenbHbIE U JOrapUPMHUUECKUE YPABHEHUS

2.5 [enbie 1 TpoOHO-paOHATHHBIC HEPABEHCTBA

2.6 HppanmonanbHple HEPAaBEHCTBA

2.7 [TokazaTenbHbIC U TOTapU(DMHUUESCKIE HEPABECHCTBA

2.8 Tpuronomerpuyeckue HEpaBEeHCTBA

2.9 Cucremsbl 1 COBOKYITHOCTH YPaBHEHHUI U HEPABEHCTB

2.10 VYpaBHEHUsI, HEPABEHCTBA U CUCTEMBI C IMapamMeTpaMu




2.11

Matpuia cucTeMsl JIMHEWHBIX ypaBHEHUN. OnpeennTenb MaTpULIbl

3 OyHKIUHN U TpapUKU
31 @Oyukuus, cnocods! 3ananus ¢yHkuuu. ['padux ¢pynkuuu. B3aumuo oOpaTHbIe
' ¢bynkuun. Yérneie n HeuéTHble QyHKIMU. [lepuoanueckue QyHKIUN
OO6mactp ompeneneHus: U MHOXECTBO 3HaueHWid ¢yHKumu. Hymm dyHKImm.
10 [IpoMexyTku 3HaKOMOCTOSIHCTBA. [IpOMEXYTKM MOHOTOHHOCTH (DYHKIIHH.
’ MaxkcuMymbl 1 MUHUMYMbI (yHKUMd. HambOombinee u HanMmeHblllee 3HaYEHUE
(GyHKIIUU Ha POMEKYTKE
33 CrenenHas (QyHKIMS C HAaTypaJbHbIM M IIE€JbIM TNoka3areneMm. EE cBoiicTBa u
' rpaduk. CoiicTBa 1 rpaduK KOPHS n-Oi CTETICHH
34 Tpuronomerpudeckue GyHKIMH, UX CBONCTBA U Tpaduku
3.5 [Toka3zarenbHas u orapudmudeckas QyHKIHH, UX CBOWCTBA U TpapUKu
16 Touku paspeiBa. AcumnTorsl rpadukoB (yHkuit. CBoilcTBa (PYHKIUH,
’ HENPEPHIBHBIX HA OTPE3KE
3.7 [TocnemoBaTeIsHOCTH, CIIOCOOBI 3aIaHUs TOCJIEN0BATEILHOCTEN
18 Apudmernueckass U TeoMmeTpuueckas mnporpeccur. Dopmyna  CIOKHBIX
' IPOILIEHTOB
4 Havana maremaTndeckoro aHaanza
4.1 [TpousBonnas ¢pynkuuu. [Ipon3BoaHbIE FMeMEHTAPHBIX (DYHKITHIA
[IpuMeHeHne TPOU3BOAHOM K HCCIIENOBAaHHMIO (PYHKIIMA HAa MOHOTOHHOCTH M
4.2 aKcTpeMyMbl. Haxokenne HanOOoNbIIero ¥ HAMMEHBIIETO 3HAYeHUs (DYHKIMH
Ha OTpe3Ke
4.3 [lepBoobOpaznas. MuTerpan
5 MHoOXxecTBa U JIOTHKA
5.1 MHoOkecTBO, Onepaly HaJ MHOKecTBaMU. [narpammsl Ditnepa — Benna
5.2 Jloruka
6 BeposiTHOCTB U cTaTHCTHKA
6.1 OnucarenpHas CTaTUCTUKA
6.2 BepositTHOCTB
6.3 KomOunaropuka
7 I'eomerpus
7.1 ®urypsl Ha MIOCKOCTH
7.2 IIpsiMBbIE U INIOCKOCTHU B IPOCTPAHCTBE
7.3 MHororpanHuKu
7.4 Tena 1 MOBEpPXHOCTH BpalleHUS
7.5 KoopauHaTs! 1 BEKTOPBI




