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MNOACHUTEJIBHASA 3AIINCKA

['eomeTpus sBisieTcs OOHUM K3 0a30BBIX KYpPCOB Ha YPOBHE CpPEIHErO
o0rmiero oOpa3oBaHusl, TaK KaKk 00€CTIeYUBAET BOZMOKHOCTh M3YUCHHSI AUCIUILINH
€CTECTBEHHO-HAYYHOW HANpPaBIEHHOCTH W MPEIMETOB TI'YMAHMTAPHOIO IIMKJIA.
[lockonbKy  JIOTMUECKOE  MbIIUIEHHE,  (OpMHUpyeMOe  NpHU  HU3YYEHUU
O0y4arolMMUCS MOHATUHHBIX OCHOB I€OMETPHUH, IPU JOKA3aTEIbCTBE TEOPEM U
IIOCTPOEHUU LIETIOYKU JIOTHYECKUX YTBEPKIACHUM IIPU PEIICHUH T'€OMETPUUYECKUX
3a/la4y, YMEHHE BBIABUIaTb M OINPOBEPraTb TIHUIIOTE3bl HEMOCPEICTBEHHO
UCITOJIB3YIOTCSL TIPU PEUIEHUM 337a4 €CTECTBEHHO-HAy4YHOr'O LHMKJIA, B YaCTHOCTU
¢u3znueckux 3aaay.

[{enb ocBoeHus nporpamMmsl yueOHOro Kypcea «I'eomerpusp» Ha yrimyOiaéHHOM
YpPOBHE — pa3BUTHE MHAMBUIYAJIBHBIX CIIOCOOHOCTEW OOyYarolmuxcs MpH
M3YYEHUHU T€OMETPUM, KaK COCTABISIONICH mpeamMeTHON obnactu «MaTtematuka u
uHpopmaTrka»  yepe3  OOECIeUYeHHUE  BO3MOXHOCTH  NPUOOpPETEHHS U
UCIIONIb30BaHusl Oosiee TIyOOKMX T€OMETPUYECKUX 3HAaHMM W JIEeHCTBUH,
CHEeLM(PUUHBIX T€OMETPUH, U HEOOXOAUMBIX IS YCIIEUIHOTO MPO(ECCUOHAIBHOIO
0o0pa30BaHusl, CBSI3aHHOT'O C UCIIOJIb30BAHUEM MATEMATUKH.

[IpyopuTeTHBIMM 3aJayaMu Kypca TI'€OMETPUM Ha YIUIYOJIEHHOM YpPOBHE,
PaCHIMPSAIONIMMH U YCUIIMBAIOIIUMHU Kypc 0a30BOT0 YPOBHS, SIBIISIOTCS:

paclIMpeHne MPEACTABICHUS O TEOMETPUU KaK YaCTH MUPOBOW KYJIBTYpPHI U
(dbopMHpOBaHKE OCO3HAHUS B3aMMOCBS3M T€OMETPUH C OKPYKAIOLIUM MHPOM;

(dbopMHpOBaHUE TPEACTABICHUS O MPOCTPAHCTBEHHBIX (UIrypax Kak o
BOKHEUIINX MATEeMATHYECKUX MOJEINAX, MO3BOJIAIONIMX OMHUCHIBATh U H3Yy4aTh
pa3HbIE SBJICHUS OKPY>KAIOLIETO MUPA, 3HAHUE MOHATUWHOIO aIlapara Mo pasaeiy
«CtepeomeTpus» yueOHOro Kypca reOMeTpuHu;

dopMupoBaHHEe  yMEHHUS ~ BIAJETb  OCHOBHBIMH  TOHATUSIMH O
IPOCTPAHCTBEHHBIX (PUTypaX M HX OCHOBHBIMU CBOMCTBAMH, 3HAHUE TEOPEM,
bopMyn ¥ yMEHHE UX NPHUMEHSATh, YMEHHs JI0Ka3bIBaTh TEOPEMbl M HAXOAMTH
HECTaHJIapTHBIE CIIOCOOBI pEIIeHUs 3a/1a4;

(dbopMUpOBaHHE YMEHUS paclio3HaBaTh HA YEPTEXKAX, MOJAEIAX U B pEalbHOM
MUpE MHOTOTPAaHHUKMA M Tela BpalleHUs, KOHCTPYMpPOBAaTh TE€OMETPUYECKHUE
MOJEIIN;

dbopMHpOBaHUE MOHUMAHUS BO3MOMXHOCTH aKCMOMATHYECKOTO MOCTPOCHHMS
MaTeMaTHYECKUX TEeOopHil, (GOpMHUpOBaHUE TMOHMMAHUS POJIM AKCUOMATHKH MpU
IIPOBEICHUHU PACCYKICHUN;

dbopMHpOBaHUE YMEHUS BIAAETh METOJAMHU JOKA3aTeIbCTB W aJITOPUTMOB
pelieHusi, yMeHusi UX MPUMEHSATh, MPOBOAMUTH J0Ka3aTelIbHbIE PACCYKICHUS B
XOJI€ PELICHMS CTEPEOMETPUUECKHUX 3a4a4 U 3a/1a4 C IPAKTUYECKUM COACPKAHUEM,



dbopMHpoBaHUE TPEACTABICHUS O HEOOXOAMMOCTH  JIOKa3aTeNIbCTB  IPH
000CHOBaHUU MAaTEMAaTUYECKUX YTBEPKIECHUN U POJIM AKCHOMATUKU B MPOBEACHUU
JNEAYKTUBHBIX PacCy>KICHUM;

pa3BUTHE M COBEPLICHCTBOBAHWE HHTEJUIEKTyAJIbHBIX M  TBOPYECKHX
CIIOCOOHOCTEW 00yJaronIMXcsl, TO3HABATEILHON aKTUBHOCTH, MCCIIEIOBATEIBCKIX
YMEHUM, KpUTUYHOCTH MBIIUICHUS, HUHTEpECca K U3YYEHUIO TEOMETPUU;

dbopmupoBaHrue (PYHKIIMOHATBHONH TPAMOTHOCTH, PEJIEBAHTHOW T€OMETPUU:
YMEHUSL PACHO3HABATH IMPOSBICHUS T'€OMETPUUYECKUX NOHATHUH, OOBEKTOB U
3aKOHOMEPHOCTEH B pEaIbHBIX XKU3HEHHBIX CUTYAlUSX W MPU U3YUYCHHH JIPYTUX
y4eOHBIX MPEIMETOB, TMPOSABJICHUS 3aBUCUMOCTEH W  3aKOHOMEPHOCTEH,
MOJICIMPOBAHUSl pPEAJTbHBIX CHUTYallMid, UCCJIEIOBAaHUS TMOCTPOEHHBIX MOJIEIEH,
WHTEPHPETALUN MTOTYYEHHBIX PE3YJIbTATOB.

OCHOBHBIMH COZAEPKATEIBbHBIMU JIMHUSAMU y4eOHOTO Kypca «l'eoMeTpusi» B
10-11 wmaccax sBmsaworcs: «lIpsAMble W MIOCKOCTH B MPOCTPAHCTBEY,
«MHuororpannukun», «Tema BpameHus», «BekTopel W  KOOpPAMHATHI B
MIPOCTPAHCTBEY, «JBUKEHUS B IPOCTPAHCTBEY.

ChopmynupoBannoe Bo PI'OC COO TpeboBaHHE «yMETh OINEPUPOBATH
NOHATUSMUY», PEIEBAHTHBIMU T€OMETPUM Ha YriyOJIEHHOM YpOBHE OOy4YEeHUS B
10—-11 xmaccax, OTHOCUTCSI KO BCEM COJEpKaTEIbHbIM JUHHUAM Yy4eOHOro Kypca, a
dbopMHpoBaHUE JIOTMYECKUX YMEHUH  pacmpenensiercs He  TOJBKO  TI0
coJiep KaTelIbHbIM JIMHUSM, HO U 10 Tojam oOyuenus. Cojaepikanue oopa3oBaHus,
COOTBETCTBYIOIIIEE MPEAMETHBIM pe3yibTaram ocBoeHus DenepanbHOl padoueit
POrpamMMbl, paclpeleaEHHbIM IO ToJaM OOYYEHHMs, CTPYKTYpUPOBAHO TaKUM
o0pa3oM, 4ToObI KO BCEM OCHOBHBIM, IPUHIIMIHAIBHBIM BOIPOCaM O0y4aroIInecs
oOpamanuch HEOJAHOKPAaTHO. TO  TMO3BOJSET OPraHu30BaTh  OBJIAJCHUE
r€OMETPUYECKUMH MOHSATHUSMHU U HaBbIKAMU MOCIIEIOBATENIBHO U MOCTYNATENbHO, C
COOJIIOJIEHNEM MPUHIINIA TPEEMCTBEHHOCTH, @ HOBBbIE 3HAHMSI BKJIIOYATh B OONIYIO
CUCTEMY F'€OMETPUUECKUX MPEJCTABICHUN 00YyYaIOIUXCs, pACILIUPSAS U YIIIyOJIss
e€, 00pa3ys MPOYHbIE MHOKECTBEHHbIE CBSI3H.

[Tepexon k M3y4eHHIO TEOMETPUH HA YTIYyOIEHHOM YPOBHE MO3BOJISIET:

co3gath ycnoBus s guddepeHumanuu  00ydeHHs,  MMOCTPOCHHUS
WHIUBUIYAIbHBIX ~ 00pa3oBaTeIbHBIX MporpamMMm, OOecneyuTh yriayOJaeHHoe
U3y4YeHUE T€OMETPUH KaK COCTaBIsAOIIEH yueOHoro nmpeamera «MaTeMaTukay;

MOATOTOBUTH OOYYAIOMIMXCA K TPOJOIKEHUIO H3YyYEHUS MATeMAaTUKU C
yuétoMm BbIOOpa Oyaymiel npodeccuu, obecreuuBas NMPEEMCTBEHHOCTh MEXIY
o01uM 1 poecCuoHaTbHBIM 00pa30BaHUEM.

Ha wusydenue ydeObHOro kypca «l'eomerpusi» Ha yriayOJEHHOM YpOBHE
orBoauTcs 201 4dac: B 10 kitacce — 102 yaca (3 yaca B Hegento), B 11 kimacce — 99
yaca (3 Jaca B HEJIEINIO).



COJEPXAHUE OBYUYEHUA
10 KIIACC

IIpsaMbIe U IVIOCKOCTH B IPOCTPAHCTBE

OCHOBHBIE  TOHATHS ~ CTEpeOMETpur. Touka, mpsAMas, IJIOCKOCTb,
npoctpaHcTBO. [loHsATHE 00 aKCMOMATHYECKOM IIOCTPOCHHH CTEPEOMETPHUU:
AKCUOMBI CTEPEOMETPUH U CIEACTBUS U3 HUX.

B3auMHOE pacnonoxeHue MNpsIMbIX B IPOCTPAHCTBE: IIEPECEKAIOIIUECH,
NapajuiejibHble W CKpelmBaromuecss npsmMble. [Ipu3Haku CckpemmBaronuxcs
npsAMbIX. [lapamienbHOCTh IPAMBIX U INIOCKOCTEW B MMPOCTPAHCTBE: NapalIeIIbHbIC
IPSIMBIE B IPOCTPAHCTBE, NaPAJLIETBHOCTD TPEX MPSIMBIX, TAPAIUIENBHOCTD IPAMON
U 1uiockocTu. [lapamienbHoe M LEHTpaTbHOE INPOEKTHUPOBAHHUE, HU300paKEHUE
¢uryp. OCHOBHBIE CBOMCTBa MapaJJICNIbHOTO MpOeKTHUpoBaHUs. W300paxkeHue
buryp B mapaysiesibHOW MPOEKIHUU. YTJbl C COHANMPABICHHBIMU CTOPOHAMHU, YTOJI
MEXKy NMPSAMBIMH B IIPOCTPAHCTBE. [lapauienbHOCTh MIIOCKOCTEN: NapalieIbHbIE
IIJIOCKOCTH, CBONCTBA IapajuIeIbHBIX IIJIOCKOCTEN. [Ipocrenmme
MPOCTPAHCTBEHHbIE (QUTYpPhl HA IUIOCKOCTH: TETpadAp, MapajuleleuIie],
MMOCTPOEHUE CCUCHU.

[leprieHIUKYJISIPHOCTD MPSIMOM M TUIOCKOCTH: NEPIIEHIUKYJISIPHBIE MPSMBIE B
IIPOCTPAHCTBE, NPSAMBIE MAPAJUICIBHBIE W MEPIECHAUKYJSIPHBIE K INIOCKOCTH,
IIPU3HAK NEPHEHAUKYIAPHOCTH TMPAMOM M IUIOCKOCTH, TEOpeMa O NpsAMOU
NIEPIECHINUKYJIAPHON IIJIOCKOCTH. OpToronajibHoe IIPOCKTUPOBAHHUE.
[leprieHIUKYIISIp ¥ HAKIIOHHBIE: PACCTOSIHUE OT TOYKU 10 IIJIOCKOCTH, PACCTOSTHUE
OT TOpsIMOM 0  IUIOCKOCTH,  NOPOEKIUs  (QUrypsl Ha  IUIOCKOCTb.
[leprieHIUKYISIPHOCTh  TUIOCKOCTEW: TNPU3HAK  NEPHNEHIUKYJISAPHOCTH  JIBYX
IockocTer. TeopeMa o TpEX MeprIeHINKYIIApax.

VYrabel B NPOCTPAHCTBE: YroJl MEXKAY IPSMOU U IUIOCKOCTBIO, ABYTPAaHHBIN
YIOJI, JIMHEWHBIN yTOJI ABYTPAHHOIO yriia. TpEXTpaHHbIA U MHOTOI'PaHHBIE YIJIbI.
CBoiiCTBa IUJIOCKHX YIVIOB MHOTOrpaHHoro yria. CBOHCTBa IUIOCKMX U
JBYIPAHHBIX YTIJIOB TPEXIPAHHOTO yIua. TeopemMbl KOCHHYCOB M CHUHYCOB IS
TpEXTPAHHOIO yTJIA.

MHoOrorpaHHuKH

Buasl MHOrorpaHHMKOB, pa3BEpTKa MHOrorpaHHuka. IIpusma: n-yrosmpHas
npu3Ma, psiMasi ¥ HaKJIOHHAsl IPU3Mbl, OOKOBAsi M MOJHAS IOBEPXHOCTh MPU3MBI.
[Tapannenenunen, NPsMOYTOJbHBIM  IMAPAUIEIENNUNET W  €ro  CBOMCTBA.
Kparuaiiiine mnyTd Ha TIOBEPXHOCTHM MHOTorpaHHuka. Teopema Oilnepa.
[IpoctpanctBennass Teopema Iludaropa. Ilupamupa: n-yronbHas mnupamuaa,
npaBuibHas W yceu€HHas mnupamuiabl. CBoiicTBa pé€Oep M OOKOBBIX TI'paHel
MpaBUIbHOW TUpaMubl. [IpaBuibHbBIE MHOTOTPAHHUKHU: MpaBWJIbHAA NpU3Ma U



MpaBWIbHAs MHUPaMHIA, MPABUIIbHAA TPEYroJibHAas MNMHUpPaMHIA W TPaBUIIbHBIN
TeTpa’ap, KkyO0. IlpencraBieHune o mpaBUIBHBIX MHOTOTPAHHUKAX: OKTa’3p,
JTOAEKA3IP U UKOCAIIP.

Breruncienne 9J€MEHTOB MHOTOTPAaHHUKOB: pEOpa, IWaroHaid, YIJIBL.
[Tnomans OOKOBOM MOBEPXHOCTH U TOJHOM MOBEPXHOCTU MPSIMOW MPHU3MBIL,
IJIOIAJh OCHOBAaHMM, TeopemMa O OOKOBOM TOBEPXHOCTH MPSIMOWU MPU3MBI.
[Tnomans OOKOBOM TMOBEPXHOCTH U TOBEPXHOCTU NPABWILHOM MHUPaMUIBbI,
TeopeMa O IUIOLIAJAN YCEUEHHOW MUPAMU/IBI.

CummeTprss B MPOCTPAHCTBE. JIEMEHTBl CHUMMETPUU  INPABHIIBHBIX
MHOTOIpaHHUKOB. CHMMETpUsT B MPAaBWJIBHOM MHOTOIPAaHHUKE: CUMMETPUS
napajuielienunena, CUMMETPHUS MPAaBWIbHBIX NPHU3M, CUMMETpPUS NPaBUIBbHOU
MAPAMHUJIBI.

BeKTOpbI M KOOPAMHATHI B IPOCTPAHCTBE

[loHATHS: BEKTOp B IPOCTPAHCTBE, HYJIEBOW BEKTOP, IJIMHA HEHYJIEBOIO
BEKTOpa, BEKTOPBbl KOJUIMHEAPHBIE, COHAIIPABICHHBIE W IPOTHUBOIOJIOKHO
HaIlpaBJICHHbIE BEKTOPHI. PaBEHCTBO BEKTOPOB. J[€MCTBUSA C BEKTOPAMM: CIIOKEHUE
Y BBIYMTAaHUE BEKTOPOB, CYMMa HECKOJIBKMX BEKTOPOB, YMHOXXEHHE BEKTOpa Ha
yucno. CBOKCTBA CIOKEHUS BEKTOPOB. CBOMCTBA YMHOKEHUS BEKTOPA HA YHUCIIO.
[loHATHE KOMIUTaHApHBIE BEKTOPHI. lIpU3HAK KOMIUIaHAPHOCTH TPEX BEKTOPOB.
[IpaBuno mnapawienenunena. TeopemMa O pas3loKEHWH BEKTOpa 1O TPEM
HEKOMIUIAaHApHBIM  BekTOopaM. IIpsmoyrosipHass  cucreMa  KOOpJAMHAaT B
npocTtpancTBe. Koopaunatel BekTopa. CBsA3b MEXIAy KOOPAMHATAMHM BEKTOpa U
KOODAMHATAMH TOYEK. YTOJN MeEXay Bekropamu. CKalgpHOE MPOU3BEAECHUE
BEKTOPOB.

11 KIIACC

Tena Bpamenust

[ToHsATHA: UUIMHIpPUYECKAsT MOBEPXHOCTb, KOHUYECKAs IMOBEPXHOCTb,
chepudeckas TMOBEPXHOCTh, oOOpasyromue mnoBepxHocTe. Tema BpaiieHwus:
MWIMHAP, KOHYC, YCEUYEHHBIM KOHYC, cdepa, map. B3aumuoe pacmonoxeHue
cheppl M IUIOCKOCTH, KacaTelbHas IUIOCKOCTh K cdepe. M300paxeHue Ten
BpallleHUsI Ha TIOCKOCTU. Pa3BépTka muimHapa u koHyca. CummeTpusi cepsl U
mapa.

O6béM. OcHoBHBIE CcBoOiicTBa 00BEMOB Ten. Teopema 00 o00BEME
NPSIMOYTOJILHOTO Tapajuienenunena u ciaefactBus u3 He€. OObEM mnpsmoi u
HAKJIOHHOW MPU3MBbl, HWIMHJIpa, MUpaMuabl U KoHyca. O0BEM I1apa M 1apoBOTo
CEerMEHTA.

KoMOuHnanuy Ten BpamieHuss U MHOrorpaHHuKoB. [Ipusma, BmmcanHas B
MWJINHAP, ONMHMCAaHHAas oOKojio muiuHapa. [lepecedenme cdepsl u 1mIapa ¢
miockocThio. Kacanue miapa u cdepsl miaockocTbio. [loHSTHE MHOrOrpaHHHKA,



OMKMCAHHOTO OKOJO cdepbl, cdepbl, BIUCAHHOW B MHOTOTPAHHUK WM TEJO
BpALLCHUS.

[11nomans MOBEPXHOCTH UWIMHAPA, KOHYyCa, IUIomaab chepsl U e€ yacTel.
[Tonobue B mpoctpanctBe. OTHOUIEHHE OOBEMOB, IUIOIMIANACH MOBEPXHOCTEH
nonoOubIx ¢uryp. IIpeoOpazoBanue mogoOusi, romoTeTHs. Pemienue 3amay Ha
IJIOCKOCTH € UCIIOJIBb30BAHUEM CTEPEOMETPUUECKUX METOOB.

[TocTpoeHue ceueHNI MHOTOTPAHHUKOB U TEJI BPAIICHUS: CEUEHUS LIJIMHAPA
(mapaJuienbHO MW TMEPIEHAUKYISIPHO OCH), CEYEeHHs KOHyca (mapajuieibHbIe
OCHOBAHMIO U POXOJAIIME YEPE3 BEPIINHY), CEUEHUS [Iapa, METOAbI IOCTPOCHHUS
CEUEHMII: METOJ CJIEIOB, METOJ BHYTPEHHEIO MPOEKTHUPOBAHUSA, METOJ IEepeHoca
CEKYILIEH ITOCKOCTH.

BekTopbl 1 KOOPAUHATHI B IPOCTPAHCTBE

Bektoper B mpoctpanctBe. Omnepanmy Hajx BeKTOpamMu. BekTopHoe
YMHOXEHHE BEKTOpOB. CBOWCTBa BEKTOPHOrO yMHOXEHUA. lIpsmoyronpHas
CHUCTEMa KOOPAMHAT B ITpocTpaHcTBe. KoopaunaTel BekTopa. PaszinoxeHnue BekTopa
no 6asucy. KoopanHaTHO-BEKTOpPHBIA METOJ MpPH PEIIEHUH TeOMETPUUYECKUX
3ajay.

JIBU:KEHHS B IPOCTPAHCTBE

JBrxkenus: mpoctpanctBa. OToOpakeHus. [[Br>keHUss W paBEHCTBO (uryp.
OO6mme cBoiicTBa JBW)KCHUH. BuIbl JBWKCHUMN: TapauIeNbHBIM IEPEHOC,
LHEHTpaJbHasl CHUMMETPUS, 3€pKaJbHasi CUMMETpHs, MOBOPOT BOKPYr MPSIMOM.
[IpeobpazoBanus nonoodus. [Ipsmas u chepa Ditnepa.



IINTAHUPYEMBIE PE3YJIbTATBI OCBOEHHUA YYEBHOI'O KYPCA
«TEOMETPHUS» (YIJYBJIEHHBIA YPOBEHb) HA YPOBHE
CPEJHET'O OBIIET'O OBPA3OBAHUA

JIMYHOCTHBIE PE3YJIBTATDBI

1) rpaxxaanckoe BOCIMTAHME:

c(hOpPMHUPOBAHHOCTH TPAKIAHCKON MO3UIINN 00YUAIOMIErocs KaK aKTUBHOTO U
OTBETCTBEHHOTO  WIEHa  POCCHUHCKOro  oOIecTBa,  MPEACTaBICHUE O
MaTEMaTUYECKUX OCHOBaX (PYHKIIMOHUPOBAHUS PA3IUYHBIX CTPYKTYp, SIBJICHUH,
NpoIEAYp TPaKIAHCKOro o0OIecTBa (BBIOOPHI, OMPOCHI W JIPYroe), yMEHHue
B3aMMO/JICHCTBOBAaTh C COI[MAJbHBIMA HWHCTUTYTaMHM B COOTBETCTBHM C HX
GyHKUUSIMHU ¥ HA3HAYCHUEM;

2) naTpUOTHYECKOE BOCIIUTAHME:

c(hOpPMHUPOBAHHOCTh POCCUHUCKON TPaX)TAHCKON HUIEHTUYHOCTU, YBAKECHHS K
MPOILIOMY M HACTOSIIIIEMY POCCHICKOW MaTeMaTHUKH, [IEHHOCTHOE OTHOIICHHUE K
JOCTHXKEHUSAM POCCHUMCKUX MATEMATUKOB U POCCUMCKON MAaTEMaTUYECKOM IIKOJIBI,
UCIIOJIb30BAHUE ATUX JOCTIDKCHMM B JPYTUX HaAyKax, TEXHOJIOTHSX, cdepax
SKOHOMHUKHU;

3) IyXOBHO-HPABCTBEHHOE BOCIIMTAHUE:

OCO3HAHHUE JYXOBHBIX LEHHOCTEN pPOCCUHCKOro Hapoaa, cPOpMUPOBAHHOCTH
HPABCTBEHHOI'O CO3HAHUS, dTUYECKOTO TMOBEJICHUS, CBSI3aHHOTO C MPAKTUYECKUM
NPUMEHEHUEM JOCTH)KEHUHM HAyKh U JEATEIbHOCThIO YYE€HOr0, OCO3HAHUE
JIMYHOTO BKJIa/Ia B MOCTPOCHHUE YCTOMYUBOTO OYAYIIETO;

4) acTeTH4ecKOe BOCIUTAHME:

ACTETUYECKOE OTHOIICHUE K MHPY, BKJIOUas ACTETUKY MAaTeMaTUYECKHUX
3aKOHOMEPHOCTEH, OOBEKTOB, 3a/1a4, PEIICHUH, pacCyKIC€HU, BOCIPUUMYUBOCTh
K MaTEMaTUYE€CKUM acCleKTaM pa3IMYHbIX BUJOB UCKYCCTBA;

5) pusnuyeckoe BoCIUTAHME:

c(hOpMUPOBAHHOCTh YMEHHUSI MPUMEHSATH MaTEMAaTHUUYECKHWE 3HAHUS B
MHTEpecax 3I0pOBOTO U 0€30MacHOro 00pas3a *KU3HU, OTBETCTBEHHOE OTHOIICHUE K
CBOEMY 3JIOPOBBIO (3I0pOBOE IHMTAaHHE, COATAHCUPOBAHHBIM PEXKUM 3aHATHH U
OTIIbIXa, peryispHas (GU3NYecKas aKTUBHOCTH), (U3NUECKOE COBEPIICHCTBOBAHUE
P 3aHATHUSAX CIIOPTUBHO-03/I0POBUTEIBHOMN AEATEILHOCTHIO;

6) TpynoBoe BocniuTaHue:

TOTOBHOCTh K TPYAY, OCO3HAHHME IIEHHOCTH TPYIOIO0Us, HWHTEpeC K
paznuyHbiM  chepaM  TPOPECCHOHANBHON  JESITEIBHOCTH, CBS3aHHBIM  C
MaTeMaTUKOW ¥ €€ TPUIOKEHUSIMH, YMEHHE COBEpIIaTh OCO3HAHHBINA BBIOOP
Oynymieit mnpodeccud W peaau3oBbIBaTh COOCTBEHHBIE JKM3HEHHBIC ILJIAHBI,
FOTOBHOCTh M CIOCOOHOCTH K  MaTeMaTU4yeckoMy  OOpa3oBaHHI0O U



caMOOOpa30BaHUI0 Ha TIPOTSHKEHUU BCEU JKU3HHM, TOTOBHOCTh K AKTUBHOMY
YYaCTHUIO B PEIICHUHU TPAKTUUYECKUX 3aJ1ad MaTeMaTHYECKON HAMPaBICHHOCTH;

7) 3K0JI0rHYeCKOe BOCIIUTAHHE:

c(OPMHPOBAHHOCTh  JKOJIOTMYECKOW KYJBbTYPhl, TIOHUMAHWE BIMSHHUS
COI[MATbHO-?)KOHOMUYECKUX MPOILIECCOB HA COCTOSTHUE MPUPOJHON U COIMATBHOMN
Cpe/bl, OCO3HaHUE II100aIbHOTO XapaKTepa YKOJIOTHYECKUX MPoOJIeM, OpHUeHTAITUS
Ha TIPUMCHEHHE MaTeMaTHYeCKUX 3HAHUW IS pelieHus 3agad B o0JacTu
OKpY’)Karolel cpelibl, IJIAHUPOBAHHE IIOCTYNKOB M OLEHKH HMX BO3MOXKHBIX
MOCJIEACTBUM JIJIsl OKPY>KAIOIEH Cpe/Ibl;

8) HeHHOCTH HAYYHOI0 MO3HAHMS:

c(hOpPMHUPOBAHHOCTh MHUPOBO33PEHHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO  pa3BUTUsI HAyKH W OOIIECTBEHHOW  MPAKTUKH, TOHHUMaHUE
MaTeMaTUYECKOW HayKHh Kak c]epbl 4enoBEUECKOW IesATeNbHOCTU, 3TaroB €&
Pa3BUTHS M 3HAYUMOCTH ISl PA3BUTHS LMBUIM3ALMH, OBJIAJCHUE S3BIKOM
MaTE€MAaTUKM W MaTeMaTUYeCKOW KyJIbTYpOM KakK CpEACTBOM IIO3HAHUS MUPA,
FOTOBHOCTh OCYIIECTBJISATh MPOECKTHYID M MCCIEI0BATEILCKYIO JEATEIBbHOCTD
WHJIMBUIYAJIbHO U B TPYIIIE.

METAIIPEJMETHBIE PE3YJIBTATBI

ITo3naBaTe/ibHbIe YHUBEPCAJIbHBIE YUeOHbI€ J1eiiCTBUS

Bba3oBble Jioruyeckue JAeiicTBUS:

BBISIBIIAITh M XapaKTEPU30BaTh CYIIECTBEHHBIC MPU3HAKKM MaTEMaTUYECKHX
OOBEKTOB, TIOHSTHM, OTHOLIEHUH MEXIy TMOHATUAMH, (OPMYIUPOBATH
OTIpeJICICHNS TIOHATHH, YCTAaHABIMBAThL CYIIECTBEHHBIN MPU3HAK KIIacCHU(UKAIUH,
OCHOBaHUS /17151 00OOIICHHS U CPaBHEHHsI, KPUTEPHUU TTPOBOAMMOIO aHAIIN3A,

BOCIIpUHUMATh,  (opMyIupoBaTh U  MPEOOPA3OBBIBATH  CYXKICHHS:
YTBEPAUTEIbHBIE U OTPUIATEIbHBIC, EAMHUYHbBIC, YACTHBIE U OOIINE, YCIOBHBIE;

BBISIBJIITh MAaTEMAaTUYECKUE 3aKOHOMEPHOCTH, B3aUMOCBSI3M U TTPOTUBOPEUHSI
B (pakTax, JaHHBIX, HAOIOMCHUIX M YTBEPXKACHHUAX, MpejiaraTb KPUTCPUU IS
BBISIBJICHUS 3aKOHOMEPHOCTEN U IMTPOTUBOPEYUMIL;

JienaTh BBIBOABI C KCIOJB30BAHUEM 3aKOHOB JIOTHKH, JIETyKTUBHBIX U
WHYKTUBHBIX YMO3AKITIOUCHHH, YMO3AKITIOUCHHH 110 aHAJIOTUH;

MIPOBOJIUTH CAMOCTOSITEIIHPHO JI0KAa3aTEIhCTBA MATEMATHUCCKUX YTBEPKICHUM
(MpsiIMBIC U OT MPOTUBHOTO), BEICTPAUBaTh apTyMEHTAIINIO, IIPUBOIUTH MIPUMEPHI U
KOHTPIPHUMEPHI, 000CHOBBIBATh COOCTBEHHBIC CYXKICHHUS U BHIBOIBI;

BBIOMpATh CMOCcO0 pemeHus y4eOHOW 3amaun  (CpaBHUBATH HECKOJIBKO
BApUAHTOB  PCIICHUS, BHIOMpATh HauOoJiee TMOAXOAAIMA ¢ y4ETOM
CaMOCTOSTEIILHO BBIJICJICHHBIX KPUTECPHUEB).

Bba3oBble uccienoBaregbcKue 1eHCTBUSA:



UCITIOJIB30BaTh BOIPOCHl KaK MCCIEI0BAaTEIbCKUI HHCTPYMEHT IO3HAHUS,
(GopMynupoBaTh  BONpOCH,  (DUKCHpYIOIIME  MPOTHBOpEYHEe,  MpolieMmy,
yCTaHaBIMBaTh MCKOMOE W JaHHOE, (popMHpOBaTh TMIOTE3Yy, apryMEHTHUPOBATH
CBOIO MO3MIINI0, MHEHUE;

IPOBOJNUTH CaMOCTOSITENBHO CIUIAHUPOBAHHBIN HKCIEPUMEHT, UCCIIEJOBAHNUE
M0 YCTAHOBJICHHUIO OCOOCHHOCTEN MaTeMaTHUYecKOro 00beKTa, sIBJIICHUs, Mpoliecca,
BBISIBJICHUIO 3aBUCUMOCTEN MEXAYy 00bEKTaMHU, SIBICHUSMU, IPOLECCAMU;

CaMOCTOSITENILHO (pOpMyIHpOBaTh OOOOIIEHHS W BBIBOJABI IO PE3yJIbTaTaM
OPOBEAEHHOIO  HAONIOACHMS, MCCIEAOBAaHUS, OLICHUBAThb  JIOCTOBEPHOCTH
MOJTy4YEHHBIX Pe3yIbTaTOB, BEIBOJOB M 0000IIECHNUH;

IPOTHO3UPOBAaTh BO3MOXXHOE pPAa3BUTHE IIPOLIECCA, A TAKKE BbBIABUIATH
MPEATNOJIOKEHUS O €r0 Pa3BUTHUN B HOBBIX YCIIOBHUSIX.

Pabora c nndopmanueii:

BBISBJIATH JeUIUTH HHPOPMAIMH, JaHHBIX, HEOOXOJUMBIX ISl OTBETa Ha
BOIIPOC U ISl pEUICHUS 3a/1auH;

BBIOMPATh MH(POPMALIMIO U3 UCTOYHUKOB PA3IMYHbIX THIIOB, aHAJTU3UPOBATH,
CUCTEMAaTHU3UpOBaTh M HHTEPIPETUPOBATH HMH(MOPMALMIO PA3JIWYHBIX BUIOB U
(dbopM npeacTaBIeHuUS;

CTPYKTYpUpPOBaTh MH(GOPMALIMIO, MPEICTaBIATh €€ B pa3IM4yHbIX (PopMmax,
WLTIOCTPUPOBATH TpaUuECcKH;

OLICHHBATh HaAEKHOCTD uH(popmaun o CaMOCTOSATENIbHO
c(OpMYJIMPOBAHHBIM KPUTEPHUSIM.

KoMMyHUKaTHBHBIC YHHMBEpPCAJIbHbIC Y4eOHbIE A1eHCTBUS

Oo0wmenne:

BOCIPUHUMATh U (POPMYIHPOBATh CYKICHHS B COOTBETCTBUU C YCIOBUSIMU U
HeNsiMM  OOLLEHMs], SCHO, TOYHO, I'PaMOTHO BBIp@XaTb CBOK TOYKY 3pEHHUS B
YCTHBIX M IHMCBMEHHBIX TEKCTaX, /1aBaTh IMOSCHEHUS 0 XOAY PELICHHS 3a1auH,
KOMMEHTHPOBATH MOJTYyYECHHBIN PE3yJIbTaT;

B X0/€ 00CYXXJIeHUs 3a/aBaTh BONPOCHI MO CYIIECTBY OOCYKJIa€MOM TEMBI,
npoOsieMbl, pemaeMol 3a7aud, BBICKA3bIBaTh MWJIEH, HAICJICHHbIE Ha IOMCK
peleHns, COIOCTABIIATh CBOM CYXACHUSA C CYXICHUAMH APYIMX YYaCTHHKOB
nuainora, oOHapyKMBaTh pa3jiM4Me M CXOJCTBO MO3ULMNA, B KOPPEKTHOU (opme
(bopMyIMpOBaTh PA3HOIIIACHS], CBOU BO3PAXKEHUS;

IIPEACTABIIATh PE3YIbTAThl PELICHUs 3a1a4d, SKCIIEPUMEHTA, UCCIIEIOBAHMS,
IpOEKTa, CaMOCTOSITENIbHO BBIOMpATh (opMar BBICTYIUIEHUS C YYETOM 3aaay
MPE3EHTALUU U OCOOEHHOCTEN ayIUTOPHUH.

PeryasiTuBHbIE yHUBEpPCAJIbHbIE YUeOHbIE 1eliCTBUS
Camoopranusanus:



COCTAaBJISITH IJIaH, AJITOPUTM PEILIECHUS 3a/layu, BIOUpaTh COCOO pelIeHUs C
y4€TOM UMEIOIIUXCS PECYPCOB U COOCTBEHHBIX BO3MOKHOCTEH, apryMEHTHPOBAThH
U KOPPEKTUPOBATh BAPUAHTHI pELICHUHN C Y4ETOM HOBOM MH(MOpMAIUH.

CaMOKOHTPOJIb, IMOIMOHAJILHbII HHTEJLJIEKT:

BIAJCTh HABBIKAMH  TIO3HABATENBHON  pedIieKCMH  KaK  OCO3HAHMSI
COBEPILIAEMBIX JIEUCTBUI U MBICIHUTEIbHBIX MPOIECCOB, UX PE3YyJIbTATOB, BIAJCTh
croco0aMu CaMOINPOBEPKU, CAMOKOHTPOJISI TpoIlecca U pPe3ysibTara pPelIeHHUs
MaTeMaTUYECKOM 3a4a4H;

MPEABUACTh TPYAHOCTH, KOTOPBIE MOTYT BO3HHKHYTH TMPH PEIICHUU 3aJ]1a4yH,
BHOCHUTH KOPPEKTHUBBI B JIEATEILHOCTh HA OCHOBE HOBBIX OOCTOSITEIBCTB, JTAHHBIX,
HaWJIEHHBIX OIMUOOK, BBISIBICHHBIX TPYIHOCTEH;

OILICHMBATh COOTBETCTBHE PE3yJIbTaTa IEIN U YCIOBUSIM, OOBACHITH MPUYUHBI
JOCTIDKCHHSI UM HEIOCTHIKCHUS PE3YJIbTATOB NIEATCILHOCTH, HAXOAUTh OIHUOKY,
JaBaTh OIEHKY MPHOOPETEHHOMY OTIBITY.

CoBMecTHAasI 1eSITEJILHOCTD:

MOHUMATh M HCIOJIb30BaTh MPEUMYIECTBA KOMAHIHON M WHIUBHUIYaIbHOM
paboThl TpU pEHIeHHH YYeOHBIX 3a7a4, MNPUHUMATh IeJib COBMECTHOU
NEATEILHOCTH, TJIAHUPOBATh OPTAHHM3AIIMI0O COBMECTHOW PabOThI, pacmpeneisTh
BUJIbI pabOT, JAOTOBapUBaThCsA, OOCYXIaTh MPOIECC U pe3ysbTaT paloThI,
000011aTh MHEHHS HECKOJILKUX JIFOJIEH;

y4acTBOBaTh B IPyNMoBbIX ¢opMax paboThl (0OCykaeHus, 0OMEH MHEHUH,
«MO3TOBBIE IITYpMBD» W HWHBIC), BBINOJHATH CBOIO 4YacTh pabOTBHl W
KOOPJIMHUPOBATh CBOM JCHCTBUS C JPYTUMH UIEHAMH KOMAaHIbI, OIICHHBATh
KaueCTBO CBOETO BKJAja B OOIIMIA MPOAYKT MO KPUTEPUIM, CPOPMYIHMPOBAHHBIM
Y4aCTHUKAMHU B3aUMOJICUCTBUSI.

HPEAMETHBIE PE3YJIBTATDBI

K xoniy 10 kiaacca oOyyaromuics HayquTCst:

e CBOOOJIHO ONEPUPOBATH OCHOBHBIMU TOHSTHSIMU CTEPEOMETPUM TMPU
pelIeHnH 3a1a4 U MPOBEJICHUN MAaTEMAaTHUYECKUX PACCYKICHUM;

e TMPHUMEHATh AKCUOMBI CTEPEOMETPUU U CIECACTBUSA U3 HUX MPHU PELICHHUU
reOMETPUYECKHX 3a/1ay;

e KJaccUPUIIMPOBATH B3aUMHOE PACIOJIOKEHHUE MPSMBIX B MPOCTPAHCTRE,
MJIOCKOCTEN B MPOCTPAHCTBE, MPSIMBIX U IJIOCKOCTEH B MPOCTPAHCTBE;

e CBOOOJHO ONEpPUPOBATH TMOHITUSMH, CBA3aHHBIMU C yrjaMd B
MPOCTPAHCTBE: MEXKIAY MPSMBIMH B MPOCTPAHCTBE, MEXIY MPSIMON U
IJI0CKOCTBIO;

e CBOOOJIHO OMEPUPOBATH MOHSATUSIMH, CBSI3aHHBIMU C MHOTOTPaHHUKAMU;



e CBOOOJHO pacno3HaBaThb OCHOBHBIE BHJIBI MHOTOIPAaHHHUKOB (TpHU3Ma,
nupamuja, NpsMOYyroJIbHBIN Mapaienaenunes, kyo);

e KJIaCCU(PUIUPOBATH  MHOTOTPAaHHUKH, BBIOMpas  OCHOBAaHMS IS
KJ1accu(uKanum;

e CBOOOJIHO ONEPUPOBATH TMOHSTUSIMU, CBSI3aHHBIMM C  CEUEHUEM
MHOTOTPAHHHUKOB IIJIOCKOCTBIO;

e BBINOJIHATh napauiesbHOE, LEHTPaIbHOE U OpPTOTOHAJIBHOE
MPOEKTUPOBAHUE (PUTYP HA MIIOCKOCTh, BBIMOJIHATH U300pakeHUs: GUryp
Ha IJIOCKOCTH;

e CTPOUTH CEUYCHUSI MHOTOIPAHHUKOB PA3IUYHBIMU METOJAMU, BBIOJIHATH
(BBIHOCHBIE) TIOCKHE YEPTEXKHU U3 PUCYHKOB MPOCTHIX 00BEMHBIX (DUTYP:
BUJI CBEPXY, COOKY, CHU3Y;

e BBIUKMCISITH IUIONIAAM  IOBEPXHOCTEM  MHOTOTPaHHUKOB  (IIpU3Ma,
MUpaMKJia), TEOMETPUIECKHUX TeJl C TPUMEHEHUEM (HOpMYIT;

e CBOOOJHO ONEPUPOBATH MOHSATUSIMU: CUMMETPHS B MPOCTPAHCTBE, LIEHTP,
OCh M IUIOCKOCTb CHMMETPHUM, LIEHTP, OCh M IUIOCKOCTb CHUMMETPUHU
¢uryper;

e CBOOOJIHO OIEPUPOBATH MOHSITUSMH, COOTBETCTBYIOIIMMHU BEKTOpaM H
KOOpJIMHATaM B IPOCTPAHCTBE;

e BBINOJIHATH ACHCTBUS HAJl BEKTOPAMU;

e pelmarh 3aJa4d Ha JOKa3aTEIbCTBO MATEMATHYECKHX OTHOLICHUN H
HaXO0XXJICHUE TCOMETPUYECKUX BEIUYUH, MPUMEHSISI WU3BECTHBIC METOJbI
MIPU PEIICHUH MaTeMaTUYECKUX 3aj1a4 MOBBIIIEHHOTO U BBICOKOT'O YPOBHS
CIIOHOCTH;

e TMPHUMEHATH MPOCTEUIINE TMPOrPAMMHBIE CPEACTBA U  BJIEKTPOHHO-
KOMMYHUKAIIMOHHBIE CUCTEMBI IIPU PEIICHUHN CTEPEOMETPUUECKUX 3a/1a4;

e WU3BJICKATh, MNPEeOOpPa3OBBIBATh U HWHTEPIPETUPOBATH HHPOPMAIUIO O
MPOCTPAHCTBEHHBIX T'E€OMETPUUYECKUX (UTypax, TMPEJACTABICHHYIO Ha
4yepTeKax U pUCYHKaXx;

e TMPHUMEHATH [OJYYECHHBbIE 3HAHUS HA NPaAKTHKE: CpaBHUBAaTh U
aHaJM3UPOBATh PEalbHbIE CUTyallU, MPUMEHSATh HU3YYEHHBIE MOHATUS B
mpolecce IMOMCKAa  pelieHusT MaTeMaTU4yecku  CcHOopMyJIHpOBAHHOM
npoOemMbl, MOJEIUPOBAaTh peajbHbIE CUTyallMd Ha SA3bIKE T'€OMETPHH,
UCCIIEIOBAaTh MMOCTPOCHHBIE MOJIENIA C UCIIOIb30BAHUEM T'€OMETPUUYECKUX
MOHATUN U TEOpeM, ammapara aareOpbl, peliath MPaKTUYECKUE 3aadH,
CBSI3aHHBIC C HaX0KJICHUEM FeOMETPUYECKUX BEJIIMUNH;

e WMETh MPEJCTABICHUS 00 OCHOBHBIX JTalax pa3BUTHUA T€OMETPUU KakK
COCTaBHOM 4acTu (PyH1aMeHTa pa3BUTHUS TEXHOJIOTUH.

K kony 11 kiacca oGyyaronuiicss Hay4uTcs:



CBOOOJTHO OMEPUPOBATH MOHSATUSMHU, CBSI3aHHBIMU C LIMJIMHIPUYECKOMH,
KOHUYECKOM U c(hepruyeckod MOBEPXHOCTAMU, OOBSICHATH CIOCOOBI
MOJIyYECHUS;

OTIEpUPOBATh MOHATUSIMH, CBSI3aHHBIMH C TEJIAMH BPAICHUS: IIMTHHIPOM,
KOHYyCOM, c(hepoii u mapowm;

pacno3HaBaTh Teja BpauleHus (UWIMHApP, KOHYyc, cdepa U 1map) u
OOBSCHATH CIIOCOOBI TTOJIYUYECHHUSI TEJl BPAIICHUS;

KJIacCU(UIMPOBATH B3aUMHOE PACIIOOKeHNe C(hephl U TIIOCKOCTH;
BBIYHCIIATh BEJIMYMHBI JJICMEHTOB MHOTOTPAaHHUKOB W TEJ BpAIICHWS,
O00BEMBI W TUIONIAIA TMOBEPXHOCTEH MHOTOTPAHHHUKOB W TEJI BpAICHUS,
r€OMETPUYECKUX Tell C IPUMEHEHUEM (HOpMYyIT;

CBOOOJTHO OIEPUPOBATH MOHATUSIMH, CBS3AHHBIMU C KOMOWHALMSIMHU Tell
BpaIieHUs ¥ MHOTOTPAaHHWUKOB: MHOTOTPAaHHUK, BIIMCAHHBIA B chepy H
OTMKMCAaHHBIM OKOJIO cdepbl, cepa, BIUCAaHHAS B MHOTOTPAHHHUK I TEJIO
BpaICHUS;

BBIYHCIIATh COOTHOIICHHSI MEXIY IUIONIAIIMHU TTOBEPXHOCTEN U 00bEMaMu
ITOJIOOHBIX TEI;

n300paxatbh u3ydaeMble (DUTYpPBI, BBINOJHATH (BBIHOCHBIC) TUIIOCKHE
YEpTEeKU U3 PUCYHKOB MPOCTHIX OOBEMHBIX (UTYp: BHI CBEPXY, COOKY,
CHU3Y, CTPOUTH CEUCHHUS TEJl BPAIICHUS;

U3BJICKATh, WHTEPHPETUPOBATH U MPeoOpa3oBbIBATH HHGOPMAIMIO O
MIPOCTPAHCTBEHHBIX TE€OMETPHUYECKUX (Qurypax, MpEeACTaBICHHYI0 Ha
YepTeKax U PUCYHKAX;

cBOOO/IHO OTIEPUPOBATH MOHATHUEM BEKTOP B IPOCTPAHCTBE;

BBITIOJIHATH OTEpaIiii HaJl BEKTOPAMH;

3aJ1aBaTh MIIOCKOCTh YPABHEHHEM B JICKAPTOBOW CUCTEME KOOPIUHAT;
peraTh reOMETPUYECKHE 3a/1a9l Ha BBIUYMCIICHUE YTJIOB MEXKIY MPSMBIMHU
U TJIOCKOCTSIMHU, BBIYHMCIICHHE PACCTOSHUNA OT TOYKH JO TUIOCKOCTH, B
11€JI0M, Ha TPUMEHEHUE BEKTOPHO-KOOPAMHATHOTO METO/Ia TIPU PEIICHHH;
CBOOOJTHO OMNEPUPOBATH TOHATHSIMHU, CBSI3AHHBIMA C JIBIDKCHHEM B
IIPOCTPAHCTBE, 3HaTh CBOMCTBA JIBUKECHU;

BBITIOJIHATh HM300paXEHUS MHOTOTPAHHUKOB W TEJ BpaIlCHUS IIPH
MMapajuieIbHOM  MEPEHOCE, LEHTPAIBHOW CHUMMETPUH, 3E€PKaJIbHON
CUMMETPHH, TIPH TTIOBOPOTE BOKPYT MPSIMOM, TpeoOpa3oBaHus MOA00HS;
CTPOUTH CEUEHUS MHOTOTPAHHUKOB M TEJ BPAIICHUS: CEUEHUS IHIIMHIPA
(mapayuieTbHO U MEPIEHIUKYISIPHO OCH), CEUCHUsI KOHYCa (MapalijiebHbIe
OCHOBAHUIO M MPOXO/ISIINE Yepe3 BEPIINHY), CEUCHUS I1apa;
UCTIONb30BaTh METOJBI TOCTPOCHUS CEUEHUI: METON CIEA0B, METOJ
BHYTPEHHETO MIPOSKTHUPOBAHUS, METO/I IIEPEHOCA CEKYIIEeH MIOCKOCTH;



JIOKa3bIBaTh T€OMETPUYECKUE YTBEPKICHUS;

NPUMEHSTh TeoMeTpuueckre (akTbl U1l PEIICHHUS] CTEPEOMETPUUYECKUX
3a7a4, MPEANOJIAraloIINX HECKOJIBKO IIaroB PpEIICHUS, €CIH YCJIOBUS
MPUMEHEHUS 3aJIaHbl B IBHOW M HESIBHOU (opMme;

pelarh 3aJadyd Ha JI0Ka3aTeJIbCTBO MATEMAaTHUYECKHX OTHOLICHUW U
Hax0>XJICHUE TEOMETPUUECKUX BEIUYUH;

MIPUMEHSTh MPOTPAMMHBIE CPEACTBA U AJIEKTPOHHO-KOMMYHHKAIIMOHHBIC
CHUCTEMBI ITPU PELICHUU CTEPEOMETPUUYECKUX 3a/1a4;

MPUMEHATh  TOJYYEHHbIC  3HAHWUSA HA  [PAKTUKE:  CPABHUBAT,
AHAJIM3UPOBATH M OLICHUBATh PEAJIbHBIE CUTYAILIUU, IPUMEHSITh N3YUYCHHBIE
MOHATHS, TEOPEMbI, CBOWCTBA B IMPOLECCE IOWUCKA  PEHICHUs
MaTeMaThyecku  c(OpPMYJTUPOBAHHOW  TPOOIEMBI,  MOJEIUPOBATH
peallbHBIE CHUTYAIlMd Ha SI3bIKE T€OMETPUH, UCCIEIOBATh MOCTPOECHHBIE
MOJIEIA C HCIMOJIb30BAHUEM TE€OMETPUUYECKUX TMOHATHM U TEOPEM,
anmapara anreOpbl, pemaTh MNPAKTUYECKHUE 3a/]aud, CBS3aHHBIE C
HaXO0XXJICHUEM I'€OMETPUUECKUX BEIINYNH;

UMETh MpeJCTaBIeHUSI 00 OCHOBHBIX JTalax pPa3BUTHUS TEOMETPUH Kak
COCTaBHOM 4acTu (pyH1aMeHTa pa3BUTHUSI TEXHOJIOTUH.



TEMATHYECKOE IINTAHUPOBAHUE

10 KUIIACC
KoanuectBo yacos
Ne HanmeHnoBaHMe pa3ie/ioB U TeM JuekTpoHHbIE (UG POBHbIE)
KonTpoJbHbIe
n/n NMPOrpamMMbI Bcero oOpa3oBaTe/ibHbIE pecypchl
padoThI
1 BBenenue B crepeoMeTpuro 23 1 https://resh.edu.ru/
B3anMHoOe pacnonoxeHnue
2 ¥IMHOP PACTIONOKCHIE HPAMEX B 6 1 https://resh.edu.ru/
MIPOCTPAHCTBE
n o
3 apaJlyIeNbHOCTh MPAMBIX U INIOCKOCTEN B g hitps://resh.cdu.ru/
MIPOCTPAHCTBE
I1
4 epHeHHHIfyHHpHOCTB MPAMBIX H 25 https://resh.edu.ru/
IIJIOCKOCTEH B IPOCTPAHCTBE
5 VYTIIBI ¥ pacCcTOSHUS 16 1 https://resh.edu.ru/
MHororpanHuku 7 1 https://resh.edu.ru/
7 Bexkrtops! B mpocTpaHcTBE 12 https://resh.edu.ru/
3 IToBTOpenue, 0000IIeHNE U CUCTeMaTH3alHs 5 ) https://math-ege.sdamgia.ru/prob-
3HAHUU catalog
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11 KJIACC

HaumenoBanue pa3aesioB U TEM

KoauuecTBO 4acoB

DJIeKTpOHHbIe (LM (POBHIe)

Ne /i KoHTpoJbHbIe
NpOrpamMmbl Bcero o0pa3oBaTe/ibHbIE PeCypPChI
padoThI
1 AHaMTHYECKasi TEOMETPUS 15 1 https://resh.edu.ru/
IToBTOpenue, 0000ImIEHE
2 propertn H Hlf 1 15 1 https://resh.edu.ru/
CHCTeMaTH3aIrs 3HaHUI
3 O6bEM MHOTOTpaHHHKA 17 1 https://resh.edu.ru/
4 Tena BpameHus 24 1 https://resh.edu.ru/
n 61é
5 JIOIIIAJIA TTOBEPXHOCTU U 00BEMBI 9 | hitps://resh.cdu.ru/
KPYTJbIX TEJ
6 JBrxeHus 5 1 https://resh.edu.ru/
7 [ToBTOpenue, 06o0IIEHNE U 14 ) https://math-ege.sdamgia.ru/prob-
cucTeMaTu3alus 3HaHui catalog
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IHOYPOYHOE IIVTAHUPOBAHUME
10 KJIACC

Ne
n/n

Tema ypoka

OcHoBHbIe NpaBuiia H300pakeHUs Ha
PHUCYHKE IIJIOCKOCTH, TTApAJUICIbHBIX MPSIMBIX
(OTpe3KOB), cepeIMHBI OTPE3Ka

[ToHsATHS CTEPEOMETPUH: TOUKA, TIPsAMas,
IUIOCKOCTh, MPOCTPaHCTBO. OCHOBHBIE
[paBuiia H300paKCHUS HA PUCYHKE
IUTOCKOCTH, MapajlIeIbHBIX MPAMBIX
(OTpe3KoB), cepeIMHbI OTpe3Ka
[ToHsTHS: TIEpeceKaroIuecs MIOCKOCTH,

nepeceKkarommecs npsaMas 1 rmjiIoCKOCTh;
MOJIYIIPOCTPAHCTBO

KoauuecTBO 4acoB

Bcero

KonTpoabHbie
padoThI

Jara
U3y4YeHH s

Jara
NpoBeACHUS

IlousTus: MEPECCKAr0IMMrECs IMI0CKOCTH,
IepeceKarommecs npsaMas 1 njiI0CKOCTb,
MOJIYIIPOCTPAHCTBO

MHororpaHHuKH, U300pakeHUE MPOCTEUIITUX
MIPOCTPAHCTBEHHBIX (QUTYD,
HECYIIECTBYIOIINX 0OBEKTOB
MHororpaHHuKH, ©300paKeHHEe MPOCTEUIIINX
MIPOCTPAHCTBEHHBIX (PUTYD,
HECYIIECTBYIOIINX 0OBEKTOB

AKCHOMBI CTEPEOMETPHUH U NIEPBBIE
CIIEICTBUS U3 HUX




10

11

12

13

14

AKCHOMBI CTEPEOMETPUU U TIEPBHIE
CJIEJICTBHS U3 HUX

AKCHOMBI CTEPEOMETPUU U TIEPBHIE
cienctBus u3 HUX. CriocoObl 3a1aHus
MPSIMBIX U IJIOCKOCTEH B MPOCTPAHCTBE.
O0603Ha4YeHUS IPSAMBIX U TIIOCKOCTEH

N300pakeHne ceueHni mupaMuabl, Kyoa u
HPU3MBI, KOTOPBIE IPOXOJIAT Yepe3 ux peopa.
N300paxkeHue repeceyeHusl MOTy4eHHBIX
IUI0CKOCTEH. PackpamimBanue moCTPOSHHBIX
CEeUYeHHI pa3HbIMHU LBETAMH

N300pakeHne ceueHnil mupaMuibl, Kyoa u
MIPU3MBI, KOTOPBIE TPOXOAT uepe3 ux péopa.
N3o06paxeHue nepeceueHus: MOMTy4YeHHBIX
10ckocTel. PackpammBaHue MOCTPOEHHBIX
CEYEeHMI pa3HBIMH IIBETaMU

N300paxeHune cedyeHuit nupamuibl, Kyoa u
IIPU3MBI, KOTOPBIE MPOXOIAT Yepe3 ux peopa.
N300pakeHue nepecedyeHus moTydeHHbIX
1ockocTel. PackpammBaHue NOCTPOEHHBIX
CEUEHUN Pa3HBIMHU LIBETAMU

N300parkeHne ceueHnil mupaMubl, Kyoa u
MIPU3MBI, KOTOPBIE MPOXOIAT Yepe3 ux peEopa.
N300pakeHne nepecedeHus moTyueHHbIX
m1ockocTell. PackpammBaHue MOCTPOEHHBIX
CEUEHUN pa3HBIMHU I[BETAMU

MeTton ClIeaoB O MMOCTPOCHUMA CedeHU

15

MeTon crieoB U1l IOCTPOEHUS CEUEHUH.
CaolicTBa nepeceyeHnid NpsSMbIX U




16

IJIOCKOCTEH

Meroa cnesoB AJisi MOCTPOCHUS CEUEHUH.
CaolicTBa nepeceyeHuid NpAMbIX U
IIJIOCKOCTEN

17

[Toctpoenue ceuenwuii B mupamuie, Kyoe mo
TpéM Toukam Ha p&opax. Cozmanue
BBIHOCHBIX YEPTEXKEH U 3aMKCh 11aroB
MIOCTPOEHUS

18

[Toctpoenue ceueHwmii B mupamuie, Kyoe mo
TpéM Toukam Ha péopax. Cozmanue
BBIHOCHBIX YEPTEKEH U 3aMHCh 11aroB
MMOCTPOEHUS

19

20

21

22

23

[TocTpoenue ceueHwmii B mupamuie, Kyoe mo
TpéM Toukam Ha péopax. Cozmanue
BBIHOCHBIX YEPTEKEH U 3aMKCh I1aroB
MMOCTPOEHUS

[Toctpoenue ceuenuii B mupamuie, Kyoe mo
TpéM Toukam Ha péopax. Cozmanue
BBIHOCHBIX qepTemel‘/’I U 3aIIMCh 111aroB
MMOCTPOCHHUS

[ToBTOpenue nmnanumerpun: Teopema o
MPOIOPIIMOHANIBHBIX oTpe3kax. [Tomobue
TPEYTroJIbHUKOB

[ToBTOpenue mnanumerpun: Teopema
Menenas. PacueTsl B ceUeHUIX Ha
BBIHOCHBIX yepTexax. Mcropus pa3Butus
IUIAHUMETPUU U CTEPEOMETPUU

Kontponbras pabota "AKCHOMBI
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crepeomerpun. Ceuenus"

B3anMHOe pacnosnokeHue npsmsIx B
npoctpaHcTBe. CKpeluBaroIuecs npsmble.
[Tpu3HaKK CKpeLUBAOIINXCS MPSIMBbIX.
[TapannenbHble IpsMble B IPOCTPAHCTBE

25

26

Teopema o CylIeCTBOBAaHUU U
€MHCTBEHHOCTH MPSIMOM MapasuienbHON
JAHHOM NPSIMOM, MPOXOASIIEH Yepe3 TOUKY
MIPOCTPAHCTBA U HE JIS)KAIICH Ha JaHHOMN
npsMoii. Jlemma o mepecedeHuu
MapajuieIbHbIX MPSMBIX INIOCKOCTHIO

[TapannensHoCTh Tpex npsMbIX. Teopema o

TpEX MmapajuieNbHBIX NpAMbIX. Teopema o
CKPEIMBAIOIINXCS MPSMBIX

27

[TapannensHoe npoekTupoBanue. OCHOBHbBIE
CBOMCTBA MapaylIeIbHOTO MPOEKTUPOBAHUS.
N306paxenue pazHbIX Guryp B
napasieIbHOM MPOeKIUH

28

[enTpanbsHas npoekuus. YToui ¢
COHAITPaBJIEHHBIMHU CTOPOHAMH. YTOJ MEXITY
TIPSIMBIMH

29

30

3azauM Ha JOKa3aTeJIbCTBO M UCCIIEI0BAHUE,
CBSI3aHHBIE C PACIIONIOKEHUEM MPSMBIX B
MIPOCTPAHCTBE

[TonsaTHs: MapaIeaTbHOCTh NPSMOU U
IUIOCKOCTH B mpocTpancTse. [Ipu3nak
napayieIbHOCTH MPSMON U MJIOCKOCTH.
CaoiicTBa napamienbHOCTH IPSIMOH U
TUTOCKOCTH




31

32

33

34

I'eomeTpuueckue 3aa4un Ha BHIYUCICHUE U
JI0Ka3aTeNNbCTBO, CBA3aHHBIE C
[1apaJUIEIbHOCTHIO MPSMBIX U IUNIOCKOCTEN B
IIPOCTPAHCTBE

[TocTpoenue ceuenus, TPOXOASILETO Yepes3
JAHHYIO IPSIMYIO Ha YepTEekKE U
MapaJyIENbHOIO IPYrou npsmout. Pacuér
OTHOIIEHUI

[TapannensHas MpoeKys, MPUMEHEHHE IS
MIOCTPOCHHUSI CEYCHH KyOa U
napajenenumnena. CBoicTra
napajuieJienumea 1 mpu3Mbl

HapaJ'IJ'IeJ'ILHLIe IIJIOCKOCTH. HpI/ISHaKI/I
napajiieJIbHOCTH ABYX IIOCKOCTEH

35

Teopema 0 mapajieIbHOCTH U
C€ANMHCTBCHHOCTH IIJIOCKOCTH, HpOXOJlfIHIGfI
4yepe3 TOUKY, He MPUHAIICKAILYIO TaHHON
MIJIOCKOCTH U CIIEJICTBUSI U3 HEE

36

CaoiicTBa napamieiabHbIX MIIOCKOCTEN: O
NapajuIeIbHOCTU MPSIMBIX IEpeceueHus Ipu
MepeceyeH  JIByX MapajiesbHbIX
IIJIOCKOCTEM TpeThben

37

CaoiicTBa napamienbHbIX MIIOCKOCTEN: 00
OTpE3Kax MapalJICIbHBIX ITPAMBIX,
3aKJIFOYEHHBIX MEXAY NapalIeIbHBIMUA
IIJIOCKOCTSIMU; O MIEPECEYEHUN ITPSIMOM C
JIBYMS ITapaJUIEIbHBIMU IUIOCKOCTAMU

38

[ToBTopenue: reopema [Tudaropa Ha
TUTOCKOCTH




[ToBTOpEHME: TPUTOHOMETPHS

39 IIPSIMOYTOJIBHOT'O TPEYTOJIbHUKA

40 CgoiicTBa Ky0a U MPSMOYTOJIHBHOTO
napajuiesienuneaa

41 Brruucnienue JUIiiH OTPE3KOB B KyOe U
IPSIMOYTOJIBHOM TapajuieenuIee
[leprnieHIUKyYISIPHOCTD MPSMOM U TIIIOCKOCTH.

42 [Ipu3Hak nepneHaANKyYJIApPHOCTH IPSIMOU U
IJIOCKOCTH
[leprnieHIUKYISPHOCTD MPSMOM U TIIIOCKOCTH.

43 [Ipu3Hak nepneHANKYJIAPHOCTH IPSIMON U
IJIOCKOCTH
Teopema o CylIeCTBOBAaHUU U

44 €IMHCTBEHHOCTH MPSIMOU, IPOXOAAIIEH
4yepe3 TOUKY IPOCTPAaHCTBA U
MEePIEHIUKYISIPHON K INTIOCKOCTH

45 [InockocTu ¥ epneHANKYISIPHbIE UM
MPsSIMbIE B MHOTOTPaHHHUKAX

46 [InockocTH M nepreHIUKYIspHbIE UM
MPsSIMbIE B MHOTOTPaHHHUKAX

47 [lepnenaukynsp u HaknoHHas. [loctpoenue
MEePHEHIUKYISIPA U3 TOYKH HA MPAMYIO

43 [lepnennukynsp u HaknoHHas. [loctpoeHue
MEePIEHIUKYIISIPA U3 TOYKH HA MPSIMYIO

49 Teopema o Tpéx mepneHAUKYIApax (mpsmas
u oOpatHasi)

50 TeopeMma o Tpéx nepneHANKYIApax (mpsamast

u oOpaTHast)




51

Vron MECXKAY CKPEIUBAOIIUMHACA IIPSAMBIMHA

ITouck nepreHIMKyIspHBIX IPSIMBIX C

32 IIOMOUIBIO NEPIIEHIUKYIIAPHBIX INIOCKOCTEN

53 OpToroHanbHOE IPOEKTUPOBAHUE
[TocTpoenue ceuenuii kyoa, MPU3MBI,

54 MPaBUILHON MUPAMUJIbI C IOMOIIBIO
OpPTOTOHAJILHOM NPOEKINH
[TocTpoenne ceueHuii Kyoa, IpU3MBI,

55 MPaBUILHON MTUPAMUJIbI C TIOMOIIBIO
OpPTOTOHAJILHOM NMPOEKINH
CuMMeTpust B IPOCTPAHCTBE OTHOCUTEIBHO

56 wiockocTH. [lmockoctu cummerpuii B
MHOTOTpaHHUKAX

57 [Ipu3HaK NepneHMKyIIpHOCTH PSIMOU U
IJIOCKOCTH KakK CJIEJICTBUE CUMMETPUHI

53 IIpaBunbHBIE MHOTOIpaHHUKU. Pacyér
PaccTOSHUI OT TOUKH JI0 IIIOCKOCTH

59 [IpaBunbHBIE MHOTOTpaHHUKU. Pacyér
paccTosiHUM OT TOYKHU JI0 IIIOCKOCTH
CriocoObl OIYCTUTD MEPIEHANKYIISPBI:

60 CUMMETpPHUS, CABUT TOYKH I10 NAPALIEITbHOU
psAMOI

61 CaBur no HenapauienbHON NPSIMOH,
MU3MEHEHUE PACCTOSIHUM
KonTponbnas padota "B3aumnoe

62 pacrosoKeHue MPSMbIX U TUIOCKOCTEH B
npocTpaHcTae”

63 [ToBTOpEHME: YrOa MEXIY NPSIMBIMUA HA




64

65

IJIOCKOCTH, TPUTOHOMETPHS B
IIPOU3BOJILHOM TPEYTOJIbHUKE, TEOPEMA
KOCHHYCOB

[ToBTOpEHME: YrOa MEXKIY
CKPEILMBAIOIIUMUCS IPSIMBIMU B
MIPOCTPAHCTBE

['eomeTprueckne METOABI BHIYUCIICHUS yTiia
MEXIy MPSIMBIMH B MHOT'OTPaHHUKAX

66

67

68

JIByrpanHblil yroi. CBOMCTBO JIMHEHHBIX
YIJI0OB IBYTPAaHHOIO yria

[lepnennukynspusie miockoctu. CBoiicTBa
B3aMMHO MEPIIECHIUKYISIPHBIX MIIOCKOCTEN

[Ipu3Hak nepneHaAuKyJIAPHOCTH IIIOCKOCTEN;
TeopeMa O IMPsAMOM NEPECEUEHU IBYX
IIJIOCKOCTEM MEPIIEHIUKYIIAPHBIX TPETHEHN
IIJIOCKOCTH

69

[IpssmoyronbHbBIN napasuienenunes; Kyo;
U3MEPEHMS], CBOMCTBA IPIMOYTOJIBHOTO
napajuiejenumena

70

71

72

Teopema 0 tMaroHany NpPsMOYTrOJIBHOTO
napajuiesIenuIesia u ClIeJCTBUE U3 Heé

CTCpeOMeTpI/I‘{eCKHC " NPpUKIIaIHBIC 3a/1a4U,
CBA3aHHLIC CO B3aMMHBIM PACIIOJIOKCHHUEM
IMPsAMBIX W IIIIOCKOCTH

HOBTOpCHI/ICI CKpCHIMBAOIINUCCA TIPSAMBIC,
HnapaJiyiCJIbHBIC IIJIOCKOCTU B CTaHAAPTHBIX
MHOT'OrpaHHUKax

73

[Tapa mapannenbHbIX IIOCKOCTENH HA




CKPELIUBAIOIIUXCSA MIPSAMBIX, PACCTOSHUE
MEXy CKPEIIUBAIOIUMUCA IIPSIMBIMU B
IIPOCTBIX CUTYaLHSX

Paccrosnaune ot ToukHn J0 IINIOCKOCTH,

7 paccTosiHue OT IPSIMOM 10 IUNIOCKOCTH
Beluncnenue paccTossHUNA MEXKIY

75 CKPEILMBAIOIINMUCS IPSIMBIMU C IIOMOILBIO
NEPIEHIUKYJIPHON IIJIOCKOCTU
TpéxrpaHHblil yroi, HEpaBeHCTBa IS

76 TpexrpanHbix yrioB. Teopema [ludaropa,
TEOPEMbI KOCUHYCOB U CUHYCOB JIJIs
TPEXTPAHHOIO yIJia

77 DneMeHTHl CPepruIecKOil FTeOMETPUH:
reoJIe3nYeCcKUe JIMHUU Ha 3emiie

78 KonTtponbHast pabota "Yrisl 1 paccTostHUS"

79 CucremaTtu3zanus 3HaHui "MHOrorpaHHuK U
€ro 3J1eMeHTHI"

20 [Iupamupa. Bunsl nupamua. [lpasunsHas
nupamuia

31 ITpusma. [IpsimMast n HaKJIOHHAs IPU3MBI.
IIpaBuibHas mpusma

20 [IpssMolt napaynenenunen, NpsMOyroJIbHbIA
napajuienenumnesa, Kyo

23 Brinyxiible MHOrOrpanHukH. Teopema
Olinepa
Brinmykiible MHOTOrpaHHUKH. Teopema

84 Olinepa. [IpaBunpHbIE U OTYNIpaBUIbHBIE

MHOT'OrpaHHUKHA




85 Kontponbnas padota "MHororpaHHuku" 1
26 [TonsiTHEe BEKTOpa HA IIJIOCKOCTH U B 1
MIPOCTPAHCTBE
87 CyMMa BEKTOpOB 1
88 Pa3HocTh BEKTOpOB 1
89 [IpaBuno napasmienenumnena 1
90 YMHOKEHUE BEKTOPA HA YUCIIO 1
01 Pasnoxxenue Bekropa 1o 6a31/1c3vl TpEX |
BEKTOPOB, HE JIeXKAIlUX B OJHON MJIOCKOCTH
92 CkansipHoe pou3BeJIcHUE 1
03 Boruncnenue yria Mex1y BEKTOpaMu B 1
MIPOCTPAHCTBE
94 [Ipocreiimue 3a1auu ¢ BEKTOpaMu 1
95 IIpocreimue 3a1auu ¢ BEKTOPaMH 1
96 [Ipocreiimue 3a1auu ¢ BEKTOpaMH 1
97 IIpocreiimme 3aaa4n ¢ BEKTOpaMHU 1
98 O060011eHre U cucTeMaTu3alys 3HaHUN 1
99 O06o011ieHne 1 cucTeMaTu3alys 3HaHuH 1
100 WroroBas koHTpoJsibHas paboTa 1
101 HToroBasi KOHTpOJIbHASA paboTa 1
102 O06001enre 1 cucTeMaTr3aIs 3HaHUIA 1
OBLIEE KOJIMYECTBO YACOB I10 I[TPOTPAMME 102




11 KJIACC

KoauuecTBO 4acoB

ara ara
Ne ni/m Tema ypoka KoHnTpoJbHbIe A A
Bcero H3YYeHH S NPOBeACHUSA
padoTsbI

| [ToBTOpEHME TEMBI "KOOpI[I/IH'E'ITLI BEKTOpa Ha 1 01.09.2025 Kaprouka
IJIOCKOCTH U B IPOCTPAHCTBE

) HOBTOpC}'I'I/Ie TeMbl "CKansipHOE IPOU3BEICHUE | 01.09.2025 Kaprouxa
BEKTOPOB

3 [ToBTOpEHME TEMBI "BBI‘II/ICJ"I'GHI/IC yria Mexay 1 03.09.2025 Kaprouka
BEKTOPAMHU B [IPOCTPAHCTBE

4 HOBTopeHI/IeU TEMBI "ypaBHeHI/I"e MPsIMOH, 1 08.09.2025 Kaprouxa
MIPOXOSIIEH Yyepe3 JBE TOUKH
v

5 paBHEHUE IJIOCKOCTH, HOPMaJlb, ypaBHEHUE | 08.09.2025
IJIOCKOCTH B OTPE3Kax
N

6 paBHEHUE IUIOCKOCTH, HOPMaJlb, ypaBHEHUE | 10.09.2005
IUIOCKOCTH B OTPE3Kax

7 BekropHoe npousseneHue 1 15.09.2025
Tuneii .

g MHEHbIe HEPAaBEHCTBA, JIMHEHHOE | 15.09.2005
IPOrpaMMHUPOBAHNE
e .

9 WHEWHbIE HEPABEHCTBA, JIMHEHHOE | 17.09.2005
IporpaMMHUpPOBaHUE

10 AHaIUTHYECKHE METO/IbI pacuéTa yriia Mexy 1 2.09.2025
MPSIMBIMU B MHOTOTPaHHUKAX

1 AHaJIUTHYECKHE METOJIbI pacuéTa yriia Mexa1y 1 2.09.2025
IUIOCKOCTSIMU B MHOTOTPaHHUKAX

12 ®opmysa pacCTOSIHUSI OT TOUKH /10 TNIOCKOCTHU B 1 24.09.2025

KOOpAMHATaxX




HaXO}K,I[eHI/IC paCCTOﬂHI/Iﬁ OT TOYKH A0 IINIOCKOCTHU B

13 24.09.2025
KyOe
HaXO}K CHUC aCCTOﬂHI/Iﬁ OT TOYKH J0 IINIOCKOCTHU B

14 FICHIE P a 29.09.2025
HpaBI/IHBHOI/I HI/IpaMI/II[e

15 KonTponpHas padora "AHanutrueckas reomeTpus” 29.09.2025
CequI/Iﬂ MHOTI'OTPAHHHUKOB: CTaAaHIAPTHBIC

16 p Aap 01.10.2025
MHOFOFpaHHI/IKI/I

17 CeueHust MHOTOIPaHHUKOB: METO/ CJIEJIOB 06.10.2025
CequI/IH MHOTI'OI'PAaHHHUKOB: CTAaHAAPTHBIC

18 p Aap } 06.10.2025
HHOCKOCTI/I, HepeCCqCHI/Iﬂ pr[MI)IX U IIJIOCKOCTEHN
Ha AJIJICJIIBHBIC ITPAMBIC U ITJIOCKOCTHU.

19 p p 08.10.2025
HapaﬂHeJ'IBHBIe CCUCHUA
[TapayuienpHBIE IPSIMBIE M TDIOCKOCTH, DACUET

20 P HBIC TP p 13.10.2025
OTHOIIICHUU
Ha AJIJICIIBHBIC ITPAMBIC U ITJIOCKOCTHU. JIBI MCXK,

21 p p yr y 13.10.2025
CerIHI/IBaIOHII/IMI/ICﬂ pr[MI)IMI/I
HepHeHI[I/IKYHﬂpHLIe HpﬂMLIe H TTJIOCKOCTH.
CTaHIApPTHLIC ITAaphbI IICPIICH IANKVIISAPHBIX

) FIGPTHPIC TApDI HEPIEHAMKY AP 15.10.2025
ITIJIOCKOCTECHU U HpﬂMBIX, CI/IMMeTpI/H/I
MHOFOFpaHHI/IKOB
He TIICHIUKVIIAPHBIC IIPAMEIC U IIJIOCKOCTHU. TECOpEMa

23 PHCHAKYIAPHbIC TP P 20.10.2025
0 TpeX MEePIEeHANKYISIpax
He TICHIUKVIIAPHBIC ITPAMEBIC U ITJIOCKOCTU.

24 PHCHIMKYIAPHEIC TP 20.10.2025
BBIYUCJICHHUS OJIMH B MHOFOFpaHHI/IKaX
HOBTO CHHUC: IIJIOIIaaI MHOI'OYI'OJIbHHUKOB,

25 p HHIaUT MEOTOY 22.10.2025
dbopMyIBI TS TTOMIACH, COOOpaXkeHus o 100us
IloBTOpEHME: TLIOIIAAN MHOTOYTOJIbHUKOB

26 P ta 4 ’ 27.10.2025

dbopMyITBI TS TUTOIACH, COOOpaKeHUs TT0100us




HOBTOp CHUC: TIOIIaA MHOI'OYI'OJIbHUKOB,

27 . 27.10.2025
dbopMyITBI TSI TTOIIACH, COOOpaXKeHUs TT0100Us
[Tnomany ceyeHnii MHOTOTPaAaHHUKOB: TUTOIIA A

28 MMOBEPXHOCTEH, pa3pe3aHus Ha YacCTH, COOOpaKEeHUS 05.11.2025
nmonoous
[nomany ceyeHnii MHOrOTPaHHUKOB: TUIOLIAIN

29 MOBEPXHOCTEH, pa3pe3aHusi Ha 4YacTH, COOOpaKeHUS 10.11.2025
nmonoous
KonTpoasnas padora "[ToBropenue:

30 P P P . 10.11.2025
MHOTOTPAaHHHUKH, CCUCHHSI MHOTOTPAHHUKOB
00BéM Tenta. O0BEM IIPSIMOYIOIBHOTO

31 pAMOYT 12.11.2025
napasuiesenune/ia
3amaun 00 yaBoeHHH Ky0a, 0 KBagpaTrype Kyoa; o

32 A e Y APATYPe Ky 17.11.2025
TPUCEKIIUU yTiia
CrepeoMeTpUYECKHE 3a1a4H, CBI3aHHBIE C 00BEMOM

33 PEOMETP g 17.11.2025
NPSIMOYTOJIBHOTO Mapasuiesienune/ia
ITpuknagHblie 3a1a4d, CBI3aHHBIE C BEIYMCIEHUEM

34 purciad g 19.11.2025
00BEMa TIPSMOYTOJIBHOTO Mapajuieyenuneia

35 O0BEM TIPSIMON PU3MBI 24.11.2025
CrepeoMeTPHYECKHE 3a/1a4, CBI3aHHBIE C

36 PEOMEIP e sajat, €8 24.11.2025
BBIYUCIICHHEM 00BEMOB TIPSIMOM MTPU3MBI
IIpuknagable 3a1a4d, CBsI3aHHbIE ¢ 00BEMOM

37 prician A 26.11.2025
TPSIMO¥ TIPU3MBI
Brruncienne 00bEMOB TEN ¢ IIOMOIIBIO

38 onpenenéHHoro uaTerpaia. O6bEéM HaKIOHHON 01.12.2025
TIPU3MBI
Brruncienne 00bEMOB TEN C IIOMOIIBIO

39 m 01.12.2025

onpenenéHHoro uuaTerpanga. OobEM mupaMu bl




®opmyna 06béma nupamuabl. OTHOIIEHHE 00BEMOB

40 03.12.2025
OUpaMUJI ¢ OOIIUM YTIIOM

41 ®opmyna 06béma nupamuabl. OTHOIIEHHE 00BEMOB 08.12.2025
MUpPaMUJl C OOIIKUM yTIIOM

4 CTCPGOMeTpI/I‘-IeCKI/Ie isanatm, CBSI3aHHBIE C 08.12.2025
00bEMaMH HAKJIIOHHOW MTPU3MBI

43 CTCPGOMeTpI/I‘leCKI/IC 3a/1a4u, CBA3aHHBIE C 10.12.2005
00BbEMaMH TUPAMHUIBI

44 [Tpuknagneie SaI[.é.l‘II/I 10 TEME "O?’béMH Ten", 15.12.2005
CBsI3aHHBIE C 00bEMOM HAKIOHHOM MPU3MBI

45 [Ipuknanueie 3aﬂ'e.1qn o Teme "O0bEMBI TEN", 15.12.2005
CBSI3aHHBIE C 00BEMOM MUPAMUIBI

46 [Ipumenenue 00bEMOB. BerunciaeHue paccTosHus 17.12.0005
JI0 TNIOCKOCTH

47 Konrtponsnas padora "O6bEM MHOrorpaHHuka" 22.12.2025

43 HI/IJ‘II/IHI[pI/IIIeCKai[ MMOBEPXHOCTh, 00pa3yroIue 9 12.2025
HATUHIPUYECKON MTOBEPXHOCTH

49 HMumaap. [psamoit kpyrosou munusAp. [nomans 24.12.2005
MOBEPXHOCTU LUITUHIPA

50 KOHI/I‘IGCKail MMOBEPXHOCTh, 00pasyroire 79.12.2025
KOHHYECKOU rmoBepxHocTh. Konyc

51 CedeHue KOHyca MIOCKOCTHIO, MapajuieIbHOM 79.12.2005
MJIOCKOCTH OCHOBAHMSI

57 Yceqf%HHLH?I koHyc. M300paxeHne KOHYCOB U 12.01.2026
YCEUEHHBIX KOHYCOB

53 [Tnomaas 60KOBOI MOBEPXHOCTH H IMTOJTHOM 12.01.2026
MOBEPXHOCTH KOHYyCa

54 [Tnomaas GOKOBOI MOBEPXHOCTH U MOJTHON 14.01.2026




IIOBEPXHOCTHU KOHYCaA

CTCpGOMeTpI/I‘-IGCKI/IC 3aJa4d Ha A0Ka3aTCJIbCTBO U

55 BBIYMCIICHHUE, TOCTPOCHUEM CEYEHUN LIWIMHAPA, 19.01.2026
KOHYca
CrepeoMeTpHuuecKre 3aJauy Ha J10Ka3aTeIbCTBO U

56 BBIUNCJIEHHUE, IOCTPOCHUEM CEUEHUN LIUIMHIPA, 19.01.2026
KOHYca

57 IIpuxnagHeie 3a1a4n, CBA3aHHBIE C HAJIMHIPOM 21.01.2026

58 [IpuknagHeie 3a1a4u, CBSI3aHHBIE C [TUIMHIPOM 26.01.2026

59 Cdepa u map 26.01.2026
[Tepeceuenue chepsl U 1m1apa ¢ MIOCKOCTHIO.

60 Kacanwue mapa u cdepsl m10ckocThio. Bua u 28.01.2026
n300paxkeHue mapa
[Iepeceuenue cdepsl u mapa ¢ MIOCKOCTHIO.

61 Kacanue mapa u cheps! miockoctsio. Bun u 02.02.2026
n300pakeHue mapa

62 VYpasuenue chepsl. [Inomane chepsl u e€ yacreit 02.02.2026

63 Cummetpus cdepsl 1 mapa 04.02.2026
CrepeoMeTpHuueckre 3aJaui Ha J0Ka3aTeIbCTBO U

64 BBIUMCJIEHHE, CBA3aHHBIE CO CPEPOi U 1IapoM, 09.02.2026
MOCTPOEHUEM UX CEUCHHH TIOCKOCTHIO
CrepeoMeTpHuueckre 3aJ1aui Ha JOKa3aTelIbCTBO U

65 BBIYHCIICHHE, CBSI3aHHBIE CO c(hepoit U mapom, 09.02.2026
MOCTPOEHUEM UX CEUCHHH TIOCKOCTHIO

66 [Ipuknanneie 3a1a4uu, cBsi3aHHBIE CO chepoii u 11.02.2026
mapom

67 [ToBTOpEHME: OKPYKHOCTH Ha TUIOCKOCTH, 16.02.2026

BBIYUCJICHUSA B OKPYKHOCTH, CTAHAAPTHBIC HOI[OGI/I}I




Paznuunnie KOM6I/IHaHI/II/I TEJI BpalliICHUSA U

68 16.02.2026
MHOTOTPaHHUKOB

69 3agauu o Teme "Tena U MOBEpXHOCTH BpaleHus" 18.02.2026

70 3anauu o Teme "Tena ¥ MOBEPXHOCTH BpalieHus " 25.02.2026
KoutponsHas padora "Tena 1 moOBEpXHOCTH

71 POJBHAZP P 02.03.2026
BpaIeHus
O0péM munuuapa. Teopema 00 00BEME IIPAMOTO

72 HIOTHIpa. 2e0p P 02.03.2026
WIHHIPA
Brrunciaenne 00bEMOB TEI ¢ HOMOILBIO

73 - o 04.03.2026
onpenenéHHoro uuaterpaiga. OobpéM KoHyca

74 [Tnomanu 60KOBOH U MOJHOM MOBEPXHOCTH KOHYCA 11.03.2026
CrepeoMeTpHUUECKHE 3a7a4H, CBSI3aHHBIE C

75 peoMeTpHTecKn 16.03.2026
BBIYHCIICHHEM 00BEMOB IIMIMHAPA, KOHYCA
[Ipuxnanaele 3amayu mo teMe "OO0BEMBI U ILIOIAIU

76 P oA 16.03.2026
MOBEPXHOCTEH Tel
O0nEM mrapa u mapoBoro cekropa. Teopema 00
00Bvéme mapa. [Tnomans chepsi.

7 CrepeoMeTpHUECKHE 3aJa4l, CBA3aHHBIE C 18.03.2026
BBIUKCJICHHEM 00BEMOB I1apa, IapOBOTO CErMEHTa
U I1apOBOTO CEKTOpa
[Tpuxnanueie 3anaun no reme "OOBEMBI TEN",
CBS3aHHBIE ¢ 00BEMOM IIIapa M IUIOIAbI0 CEPBHL.

78 P WaAzbIOo Chepal 23.03.2026
CoOTHOIIIEHHUS MEXTY TUIOIMIAIMU TTOBEPXHOCTEHN 1
00BEMaMHU TOJOOHBIX TEI
[TonoOHbIe Tena B mpocTpancTBe. M3MeHeHue
00Béma pu nnogoouu. CtepeoMeETPUUECKUE 3aTaUN

79 P PEOMETP : 23.03.2026

CBSI3aHHBIE C BHIUMCIIEHUEM OOBEMOB Tel U
IJIOLIAeH TOBEPXHOCTEN




80

81

Kontposnbnast padota "Ilnomaaym moBepXHOCTH U
00BEMBI KpyTJbIX TET"

JBuxenus npoctpancTBa. OToOpaskeHusl.

JBmxeHus u paBeHCTBO (puryp. OOmue cBoiicTBa
IBIDKECHUH

25.03.2026

06.04.2026

82

Buael n1BukeHMit: napauielIbHbIN IEPEHOC,
LEHTPAJIbHASI CHMMETPUS, 3€pKajbHAasi CHMMETPHS,
MIOBOPOT BOKPYT IPSIMOiL

06.04.2026

83

84

[Ipeo6pazoBanust mogodus. [Ipsmas u cdepa
Ditnepa

FGOMeTpI/I‘IeCKI/Ie 3a/la4d Ha IPUMCHCHUC IBHUKCHHA

08.04.2026

13.04.2026

85

86

87

88

KonTponsHas padora "BekTopsl B mpocTpancTse”

O6o06matomee moBTopeHue 11 MOHATHI 1 METOZ0B
Kypca reomerpun 10—11 knacco, cucremaTuzanus
3HaHuii: "[lapanienbHOCTh IPSIMBIX U IUIOCKOCTEN B
npoctpaHcTae"”

O6o6mmaromiee nopropenue 11 moHSITHI U METOIOB
Kypca reomerpun 10—11 knmaccos, cucremaTu3anms
3HaHM: "BekTopsl B mpocTpaHcTBE"

O6o6mmaromiee nopropenue 11 moHsATHI U METOIOB
Kypca reomerpuu 10—11 knaccoB, cucremaTuzanus
3HaHM: "BekTopsl B mpocTpaHcTBE"

13.04.2026

15.04.2026

20.04.2026

20.04.2026

89

O6o06matomiee moBTopeHue 11 mMoHSITHIT 1 METOZIOB
Kypca reomerpun 10—11 knaccoB, cucremaTuzanus
3HaHui: "OO6beM MHOrOrpaHHuKa"

22.04.2026

90

O6o06matomiee moBTopeHue 11 mMOHSITHIT 1 METOZI0B
Kypca reomerpun 10—11 knaccoB, cucremaTuzanus
3HaHui: "O0beM MHOTOTpaHHHUKA"

27.04.2026




91

92

93

O6o06matomiee moBTopeHue 11 MOHATHI U METOZI0B
Kypca reometpuu 10—11 knaccoB, cucremaTu3anus
3Hanui: "Ilnomaay noBepxHoOCTH 1 00BEMBI
KpYIJIbIX Ted"

O6o06matomee moBTopeHue 11 MOHIATHII 1 METOZI0B
Kypca reomerpuu 10—11 knaccoB, cucremaTuzanus
3Hanuil: "Ilnomany noBepxHoCTH 1 00BEMBI
KpYyIJbIX Ted"

HroroBast KOHTpoJIbHAs paboTa

27.04.2026

29.04.2026

04.05.2026

94

95

96

Wrorosas koHTpoJsibHasA paboTa

[ToBTOpenue, 0000IIEHNE U CUCTEMaTH3aLMs
3HAHUUI

HcTopus pa3BUTHS CTEpEOMETPUH KaK HAYKH U €€

POJIb B pa3BUTHHU COBPEMCHHBIX NWHXCHCPHBIX U
KOMITBIOTCPHBIX TEXHOJIOTUI

04.05.2026

06.05.2026

13.05.2026

97

Hcropus pasBUTHS CTEPEOMETPUM KaK HAYKH U €€
pOJIb B pa3BUTHUH COBPEMEHHBIX NHKEHEPHBIX U
KOMITBIOTEPHBIX TEXHOJIOTUI

18.05.2026

98

99

I/ICTOpI/IH Pa3BUTHA CTCPCOMETPHUU KaK HAYKU U ec
POJIb B Pa3BUTHU COBPEMECHHBIX NWHIXCHCPHBIX U
KOMITBIOTCPHBIX TEXHOJIOTHI

I/ICTOpI/IH Pa3BUTHA CTCPCOMETPHUU KaK HAYKHU U eé
POJib B pa3BUTHHU COBPEMCHHBIX MHXCHCPHBIX U
KOMITBIOTCPHBIX TEXHOJIOTHI

OBUIEE KOJIMYECTBO YACOB I10 I[TPOTPAMME

99

18.05.2026

20.05.2026




IPOBEPSIEMBIE TPEEOBAHUS K PE3YJBTATAM OCBOEHUS
OCHOBHOM OBPA30OBATEJBbHOM TIPOI'PAMMBI

10 KJIACC
Kon .
IIpoBepsiemble npeAMeTHbIE Pe3yJIbTAThl 0CBOCHHUSI OCHOBHOI
NpoBepsieMoro .
o0pa3oBaTe/IbHON NPOrpaMMbl CpeHero 001ero 0opa3oBaHusA
pe3yJbTara
7 I'eomeTpus
7.1 OrnepupoBaTh NOHATHAMU: TOUKA, IPAMAs], INIOCKOCTh
79 [TpyuMeHsTh aKCMOMBI CTEPEOMETPUU M CIIEACTBUS U3 HUX NPU pEIICHUU
' reOMETPUYECKHX 3a1a4
73 OnepupoBaTh MNOHATHAMHU: NApPAUIENBHOCTh U NEPHEHIUKYISIPHOCTH
' MPSIMBIX U MJIOCKOCTEHN
74 KnaccupumupoBarh B3aMMHOE PACHOJIOXKEHHE MPSAMBIX M TUIOCKOCTEH B
' IPOCTPAHCTBE
OnepupoBaTh MOHATUSAMU: JBYI'PAHHBIM yroJl, TpaHU JABYI'PAHHOIO YIJIa,
7.5 pedpo IBYrpaHHOIO yIia, JMHEWHBIN Yrosl ABYTpaHHOIO yIJa, TpaaycHas
Mepa JBYTPaHHOIO yria
76 OnepupoBaTh MOHATUAMH: MHOTOTPAHHUK, BBITYKJIbII W HEBBIMYKJIbIN
' MHOT'OIPAaHHUK, 3JIEMEHTbl MHOTOTPAHHUKA, TPaBUIIbHBIM MHOTOTPAaHHUK
77 Pacnio3naBaTh OCHOBHBIE BHJBI MHOTOTPAHHUKOB (MHMpaMuAa, MPU3MA,
’ IPSMOYTOJIbHBIN Mapasienenunes, Kyo)
KnaccupunupoBate  MHOTOIpaHHUKM,  BbBIOMpas ~ OCHOBaHUSA s
7.8 KJIacCU(UKaUHU (BBITYKJIbIE U HEBBIMYKJIbIE MHOIOTPAHHUKH, NTPaBUIIbHbBIE
MHOTOTPaHHUKH, NPSMbIE U HAKJIOHHBIE PU3MBI, NTapalieIenuIeabl)
7.9 OnepupoBaTh MOHATUAMU: CEKYIAs TNIOCKOCTh, CEYEHHE MHOTOTPaHHUKOB
710 OOBSICHIATh NPUHIUIBI IOCTPOCHUSI CEUEHUN MHOTOIPAaHHUKOB, UCIIOJIb3YS
' METOJI CIIe/IOB
Ctpouth ceyeHHs] MHOTOTPAHHMKOB METOJOM  CJIE€/IOB, BBIIOJHATh
7.11 (BBIHOCHBIE) TIJIOCKUE YEPTEKU U3 PUCYHKOB MPOCTHIX OOBEMHBIX (UTYP:
BU/| CBEpPXY, COOKY, CHU3Y
Pemate 3aaun Ha HaXOXJAEHUE T'€OMETPUUYECKUX BEIMYMH MO oOpasnam
WIM alrOpUTMaM, MPHUMEHSSI HM3BECTHbIE aHAJIMTUYECKHE METOJbl TpHU
7.12 pEUICHNH  CTaHJAPTHBIX MATEMATHYECKWX 3aJa4 Ha  BBIYMCIICHUE
paccTosHUM MEXIy ABYMsS TOYKAMU, OT TOYKH JI0 MPSIMOM, OT TOYKHUIO
IJIOCKOCTH, MEXAY CKPEIIHNBAIOIIUMUCS PSIMBIMU
Pemate 3aaun Ha HaXOXJAEHUE T'€OMETPUUYECKUX BEIMYMH MO oOpasnam
713 WIM alrOpUTMaM, MPHUMEHSSI HM3BECTHbIE aHAJIMTUYECKHE METOJbl TpHU

pPELIEHUN CTAaHJAPTHBIX MAaTEMaTHYECKMX 3a7a4 Ha BBIYKMCICHHE YIJIOB
MEXIY CKPEIIMBAIOUIUMUCSA TPSAMBIMUA, MEXIY MNPAMOA M IUIOCKOCTBIO,




MCKAY MIIOCKOCTAMU, ABYI'PAHHBIX YIJIOB

Bbruncnsate 00bEMBI U TUIONIAIM TOBEPXHOCTEH MHOTOIPAaHHUKOB (TIPU3Ma,

7.14 nupamMuia) ¢ NpUMEHEHUEM (OpPMYJ, BBIYUCIATH COOTHOIICHUS MEXIY
IUIOINASIMU TTOBEPXHOCTEH, 00bEMaMu MOJOOHBIX MHOTOI'PaHHUKOB
715 OnepupoBaTh MOHATUAMU: CUMMETPHUsl B IPOCTPAHCTBE, LEHTP, OCb U
' IUIOCKOCTh CUMMETPUH, LIEHTP, OCh U INIOCKOCTh CUMMETPUHU (UTYpBI
W3Bnekarb, mnpeoOpa3oBbIBATh W HMHTEPIPETUPOBATh WH(POPMAIUIO O
7.16 IPOCTPAHCTBEHHBIX T€OMETPUUYECKMX (Urypax, NpeACTAaBICHHYIO Ha
yepTekax U pUCyHKax
[TpumensTh reoMeTpudeckue (akKThl I PEUICHUS CTEPEOMETPUUYECKUX
7.17 3a1a4, MPEIINONAralliuX HECKOJIbKO IIAroB PpELIEHUs, €CIH YCIOBHS
NPUMEHEHHS 33J]aHbl B IBHOH (opme
718 [TpumensTh mpocTediine NpOrpaMMHBIE CpEeICTBA U AJIEKTPOHHO-
' KOMMYHHKAIIHOHHBIE CHCTEMBI TIPU PEIICHUH CTEPEOMETPUUYECKHX 3a71a4
719 [TpuBOANUTE HpHUMEPHl MaTEMaTHUYECKUX 3aKOHOMEPHOCTEH B HpUpOE U
' KU3HH, PAcllO3HABATh POSIBIIEHUE 3aKOHOB FT€OMETPUH B UCKYCCTBE
[TpuMeHSTH MOTyYeHHbIE 3HAHUS HAa MPAKTUKE: aHAJIM3UPOBATh peajbHbBIC
CUTYalluH U MPUMEHATh U3yYCHHBIC TIOHATHS B MPOIECCe MOUCKA PEIICHHS
MaTeMaTHYeCKu C(HOPMYIHUPOBAHHON MPOOIEMBI, MOJICIUPOBATh PEalbHbIC
7.20 CUTyallUd Ha s3bIKE TI'€OMETPUHU, MCCIEN0BATh IOCTPOCHHBIE MOJEIU C
UCIOJIb30BAaHUEM F€OMETPUYECKUX MOHATHH U TeopeM, ammapara ajireOpsl,
pewiaTb ~ MpakTHMYECKWE  3aJlaud,  CBS3aHHbIE C  HAXOXJICHHEM
reOMETPUUYECKUX BEIUYNH
11 KUIIACC
Kon .
IIpoBepsiemble npeaAMeTHbIE Pe3YAbTATHI 0CBOEHHS OCHOBHOM
NpOBepPsIeMOro .
00pa3oBaTeILHON MPOrPaMMbl CpeIHero 0011ero oo0pa3zoBaHus
pe3yJabTarta
6 I'eomeTpus
OnepupoBaTh NOHATHAMM: IMJIMHAPHYECKAs IMOBEPXHOCTb, 0Opa3yrolue
6.1 WIMHAPUYECKOM TOBEPXHOCTH, IMJIMHAP, KOHUYECKas IOBEPXHOCTH,
o0pasyrolre KOHMYECKOW MOBEPXHOCTH, KOHYC, chepruuecKkasi TOBEPXHOCTh
6.2 PacnioznaBats Tena BpameHus (MUIUHAP, KOHYC, cepa U map)
6.3 OOBSICHATH CIIOCOOBI MTOJTyYEHUs TEJ BpallleHus
6.4 KnaccugunupoBars B3auMHOE pacnookeHne cepsl U MIOCKOCTH
OnepupoBaTh MOHITUSMH: MAPOBOW CETMEHT, OCHOBaHNE CETMEHTA, BHICOTA
6.5 CerMeHTa, IIAapOBOM CIJIOH, OCHOBAaHME IIAPOBOTO CJIOS, BHICOTA IIAPOBOTO
CJ1051, IIAPOBOW CEKTOP
6.6 Bbruucnate 00BEMBI M IUIOLIA[M  MOBEPXHOCTEH TN  BpalleHus,




TeOMETPHUYECKUX TeJl C MPUMEHEHUEM (HOopMyIT

6.7

6.8

OnepupoBaTh MOHATHSAMH: MHOTOIPDAaHHUK, BIIMCAaHHBIH B chepy u
OMHCAaHHBIN OKOJIO cdepbl, cepa, BIHCAHHAS B MHOTOTPAHHUK WJIH TEIIO
BpaIllCHUS

BBIYHCIATE COOTHOMICHHUS MEXY IIOMAASIMK TOBEPXHOCTEH M 00bEMaMuU
IMOAOOHBIX TEI

6.9

N300paxkaTh u3y4aemble (QUTypbl OT PYKH M C NPHUMEHEHHEM IPOCTHIX
4epTEKHBIX HHCTPYMEHTOB

6.10

6.11

6.12

BbInonHATE  (BBIHOCHBIE) IUIOCKME YEPTEKU W3 PUCYHKOB IIPOCTBIX
00BEMHBIX (UTyp: BUJI CBEpXy, COOKY, CHHU3Yy; CTPOUTH CEUYCHHS TEl
BpalICHUSA

W3BnekaTb, HWHTEPIPETUPOBATH M IPeoOpa3oBbIBaTh HHGOPMALMIO O
IPOCTPAHCTBEHHBIX T€OMETPUUYECKMX (Urypax, NpeACTaBICHHYIO Ha
YepTekKax U pUCYHKAX

[IpumensTh reomeTpuveckue (GaxkThl IS PEUICHHS CTEPEOMETPHYECKHUX
3aja4, MPEINOoNaraloliiX HECKOJIbKO IIaroB pEIIeHUs, €CIH YCIOBUS
MPUMEHEHHUS 3a/IaHbl B IBHOU (hopMme

6.13

6.14

6.15

OnepupoBaTh MOHATUEM: BEKTOP B IPOCTPAHCTBE

BBINOIHATE JICHCTBUS CIIOXKEHHS BEKTOPOB, BBIYMTAHHS BEKTOPOB U
YMHO)KGHI/UI BeKTopa Ha 4YucCio, O6”I)$ICH$ITI>, KaKNUMH CBOfICTBB,MI/I OHUA
o0JramaoT

HpI/IMeHHTb IIpaBUJIO IIapaJuICIICIIUIICAa TP CII0KCHUHN BCKTOPOB

6.16

OHCpHpOBaTI) MOHATHUAMU: OCKAPTOBBI KOOpPAWHATBI B IMPOCTPAHCTBE,
BCKTOpP, MOAYJIb BEKTOpaA, PABCHCTBO BCKTOPOB, KOOPAWHATHI BEKTOpPA, YIroJl
MCKAY BCKTOpPaMH, CKAJIAPHOC MPOU3BCACHUEC BCKTOPOB, KOJUIMHCAPHBLIC W
KOMIUJIaHApHBIC BEKTOPBI

6.17

6.18

6.19

Haxoauth cymMMy BEKTOpPOB M MpOM3BEIACHHE BEKTOpPa HA YHCIO, YIroj
MEXJy BEKTOpaMH, CKaJSpHOE IPOU3BEACHUE, PACKIAIbIBaTh BEKTOpP IO
JIBYM HEKOJUIMHEAPHBIM BEKTOPaM

3aaBaTh IVIOCKOCTh YPABHEHHEM B IEKaPTOBOM CHCTEME KOOpAMHAT
Pemarp mpocreiiniye reoMeTpuyecKue 3ajaud Ha NMPUMEHEHHE BEKTOPHO-
KOOpJMHATHOI'O METOa

6.20

PemraTs 3aJa4u Ha JOKa3aTCJIbCTBO MAaTCMAaTHUYCCKHUX OTHOIIECHUH U
HAaXOXIACHUEC TCOMETPHUUYCCKUX BCIIMYUH I10 o6pa3uaM I aJIropuTtMam,
IMPpUMCEHAA HU3BECTHBIC METO/bI npu PEHICHUA CTaHJApPTHBIX
MaTeMaTHYCCKUX 3a1a4

6.21

6.22

HpI/IMeHHTL HpOCTCfII.HPIC nNporpaMMHBIC  CpCACTBA U JSJICKTPOHHO-
KOMMYHUKAIIMOHHBIC CUCTEMBI ITPU PCHICHUN CTCPCOMETPUUCCKUX 3a1av

HpI/IBO)lI/ITB MNpUMEPbl MATCMATUYCCKUX BaKOHOMCpHOCTCﬁ B IpUpPOAC U
JKU3HHU, paCllO3HABATh MPOSABIICHUC 3aKOHOB I'COMETPUU B UCKYCCTBC

6.23

HpI/IMeHSITI) IMMOJIYYCHHBIC 3HAHHWA HaA IMPAKTHUKE: aHAJIM3UPOBATH PCAJIbHBIC




CUTYyallMu ¥ MPUMEHSITh U3YUYCHHbIC TTOHATHUS B MPOLIECCE MMOMCKA PELICHUS
MaTeMaTHu4ecku cQopMyIUpOBaHHOMN MPOOIEMbl, MOAECIUPOBATh peabHbIE
CUTyalldd Ha S3bIKE T€OMETPUH, HCCIEAOBATh IOCTPOCHHBIE MOJEIU C
MCIIOJIb30BAaHUEM T'€OMETPUUYECKUX TMOHATUN U TeopeM, almapara aiareopsl,
pemiate  MpakTUYeCKHWe  3a7aud,  CBA3aHHbBIE C  HAXOXJICHHUEM
F€OMETPUUYECKHUX BEJIMYUH




IMPOBEPAEMBIE 3JIEMEHTBI COAEPKAHUSA

10 KJIACC

Koxa
7

HpOBepﬂeMblﬁ IJIEMEHT COAECPKaAHUSA

['eomeTpus

7.1

OcHoBHbIE MOHATUS cTepeoMeTpuH. Touka, mpsMas, IJIOCKOCTh, IPOCTPAHCTBO.
[TonsiTHE 006 AKCHOMATUYECKOM ITOCTPOECHUH CTEPEOMETPUU: AKCHOMBI CTEPEOMETPUN U
CJIEJICTBUS U3 HUX

7.2

7.3

7.4

7.5

B3aumHO€ pacnoio;keHue NpsMBIX B IPOCTPAHCTBE: IEPECEKAIOIINECS, TapAIIICIbHbIC
U CKpeluBarouiyecs npsmsle. IlapaienpHOCTP MHpsAMBIX W IJIOCKOCTEW B
IIPOCTPAHCTBE: NapaJUIeIbHBIE INPSIMbIE B IPOCTPAHCTBE, NAPAIEIBHOCTh TPEX
IPSAMBIX, MApAUICIBHOCTh MPSIMOM M IUIOCKOCTU. YTJBIC COHAIPABICHHBIMU
CTOPOHAMH, YTOJI MEXIy NPAMBIMH B IpocTpaHCTBE. llapamienbHOCTh MIIOCKOCTEN:
napajuleJbHble IUIOCKOCTH, CBOMCTBA MapajUIeJbHBIX IUlOocKocTed. IIpocreiimue
IPOCTPAaHCTBEHHbIE (UIYphl Ha IUIOCKOCTH: TeTpa’ap, KyO, mNapaiesenunen,
IIOCTPOCHUE CEUECHUN

HCpHGHI{I/IKy.HﬂpHOCTI) Hp?[MOfI N IUIOCKOCTU: THCPHCHAWUKYIISAPHBIC IIPSAMBIC B
MPOCTPAHCTBE, MPSIMbIE MapaiieldbHble U MEePHEeHANKYISIPHbIE K MIOCKOCTH, PU3HAK
NEPIEeHIUKYISIPHOCTH MPSMOM U IMJIOCKOCTH, TEOpEMa O MPSMOM MepPHeHAUKYIIPHON
IJIOCKOCTH. YTJIbl B IPOCTPAHCTBE: YrOJI MEXKAY MPAMON U IUIOCKOCTBIO, IBYIPaHHbBIN
yroJi, TMHEHHBINH yroa AByrpaHHoro yria. [lepneHaukyssp ¥ HaKJIOHHbBIE: PACCTOSHUE
OT TOYKH JI0 IJTIOCKOCTH, PACCTOSTHHE OT MPSMOM JI0 TIOCKOCTH, MPOEKIUs (HUTYpHI Ha
IJIOCKOCTh. [lepreHIMKyIIpHOCTh MJIOCKOCTEM: MPU3HAK MEPIEHIUKYISIPHOCTH ABYX
mrockocreil. Teopema o TpEX meprneHIuKyIsipax

[ToHsiTHE MHOTOTpaHHMKA, OCHOBHBIE DJJIEMEHTHl MHOTOIPDAHHHMKA, BBINYKIBIE U
HEBBINYKJIbIE MHOTOIDAaHHUKH, pa3BEPTKAa MHOrOrpaHHuKa. lIpmsma: n-yrompHas
npu3Ma, TpaHU M OCHOBAHHWS NPU3MBI, MpsiMasi U HAKJIOHHAs MPHU3MbI, OOKOBas U
M0JIHAsl IOBEPXHOCTH Npu3Mbl. [lapannenenunen, npssMOyroibHbIN MapajeNnenumnes] u
ero cporcrBa. [Iupammpa: n-yrospHas NUpaMuaa, TPAHUW U OCHOBAHHWE IMHPAMUBI,
OOKOBas M MOJIHAS MOBEPXHOCTh NUPAMU[bI, MpaBUIbHAS M YyCeUYE€HHas MUpaMHJa.
OnemMeHTsl Npu3Mbl UM nupamunabl. [IpaBWiIbHBIE MHOTOIpaHHUKU: IIOHATHE
IIPAaBWJIBHOTO MHOTOTPAaHHMKA, IIpaBWIbHAs I@IpU3Ma M IpaBWIbHAs INHpaMHUAA,
npaBUiIbHAS TPEYTroJibHAs MUpaMKJIa U MPaBWIBHBINA TeTpasap, Kyo. I[IpencraBnenue o
IPABWIBHBIX MHOTOIPDAaHHUKAax: OKTaj’ap, MAOAEKa’aAp U ukocayapyrue CeueHus
MPU3MBI U TUPAMU/IBI

CI/IMMeTpI/IH B MPOCTPAHCTBE: CUMMETPUA OTHOCUTCIIbHO TOYKH, HpHMOﬁ, IIIIOCKOCTH.

OJIEMEHTHI CUMMCTpPUHU B nupaMmujax, napajejicnmIic1ax, IMpaBUJIbHBIX
MHOT'OI'paHHUKax

7.6

Bbluncnenne >1€MEHTOB MHOTOIPAaHHMKOB: pPEOpa, auaroHanu, yriasl. [lnomans
OOKOBOM OBEPXHOCTH U MOJHOM MOBEPXHOCTH MPSAMOM MPU3MBI, IJIOIAAb OCHOBAHUH,




TeopeMa 0 GOKOBOM MOBEPXHOCTH NMPAMOM mpu3Mbl. [1nommans 00KoBOi MOBEPXHOCTH U
MIOBEPXHOCTU IPaBUIBHOM NHPaMHUIBI, TEOpeMa O IUIOUNIAJNA YCECYEHHOM NUPaMHIBI.
[Tonsitue 06 00bEMe. OOBEM NMTUPAMUIBI, TPU3MBI

7.7

[TomoOubIe Tenma B mpocTpancTBe. COOTHOMICHUS! MEXKAY TUIOIMIAIIMU TOBEPXHOCTEH,
00BpEMaMU TTOTOOHBIX TEI

11 KIIACC

Kon
6

6.1

6.2

6.3

IIpoBepsieMblii 3JIeMEHT CO/ieP:KAHUSA
I'eomerpus

Hunuaapuyeckass MOBEPXHOCTh, 00pa3yrolue HMIIMHIAPUYECKON MOBEPXHOCTH, OCh
UWIMHIPUYECKON MOBepXHOCTH. LlunmuHap: ocHOBaHMA U OOKOBas MOBEPXHOCTD,
00pa3yromias ¥ OCh, IJIOMIA > OOKOBOM M MOIHON TTOBEPXHOCTH

Konunyeckas moBepxHOCTb, 00pa3yrolye KOHUYECKOW MOBEPXHOCTH, OCh U BEpIIMHA
KOHUYecKoil moBepxHOCcTH. KOHyc: OCHOBaHME W BepIlIMHA, 0o0pasyromas U OcCh,
wionaab OOKOBOWM M TOJHOM MOBEPXHOCTH. YCEUEHHBIM KOHYC: oOpa3ymooluue u
BBICOTA, OCHOBAHHUS U OOKOBast IOBEPXHOCTh

Cdepa u map: neHTp, paguyc, Iuamerp, TUIOMIAas MoBepxHOCcTH ceprl. BzanmHoe
pacroyio)keHre cepbl U IUIOCKOCTH, KacaTelbHasi IJIOCKOCTh K cdepe, IUIOImaib

chepsl

6.4

6.5

6.6

N300pakeHue Tes BpalleHus Ha MIIOCKOCTH. Pa3BépTka nunmHapa u KoHyca
KomOuHanmu Ten BpaleHus 1 MHOTOIpaHHUKOB. MHOTOTpaHHUK, OMTUCAHHBIA OKOJIO
cdepsl, cepa, BUcaHHAs B MHOTOI'PAaHHMK, WM TEJIO BPALLICHUS

[Tonsitue 06 o0BEMe. OcHOBHBIE cBOMcTBa 00BEMOB Tei. Teopema 00 00BEME
NPSIMOYTOJIBHOTO Mapaiesienunena u cieactsus u3 He€. OOBbEM UIMHIPA, KOHYCA.
O06BEéM mapa u riomazab chepbl

6.7

6.8

6.9

6.10

[Tono6uble Tena B mpoctpancTBe. COOTHOLIEHUS MEX1Y IUIOLIAIIMUA IOBEPXHOCTEH,
o0BEMamMM MOJOOHBIX Tel

CeueHuss mwinHApa (MapajuiebHO M MEPHEHIUKYISIPHO OCH), CEUYEHUs KOHyca
(mapajuieIbHOE OCHOBAaHUIO M IPOXOAIIEE Yepe3 BEPIIMHY), CEUCHHUs 1apa

Bektop Ha miockocty M B npocTpaHCTBE. CII0O)KEHHE U BBIYUTAHUE BEKTOPOB.
YMHOXEHUE BEKTOpa Ha 4ucio. Pa3noxkeHue BEKTOpa IO TPEM HEKOMIIIaHAPHBIM
BekTopaM. [IpaBwiio nmapautenenunena. Pemenue 3axad, CBsI3aHHbBIX C IPUMEHEHUEM
IIpaBUJI ICUCTBUH C BEKTOPaMHU

[IpsmoyronbpHas cucTeMa KOOpAMHAT B TpocTpaHcTBe. KoopauHaThl BEKTOpA.
[Ipocreitine 3amaum B KOOpAMHATaX. YTOJd MEXIy Bekropamu. CkaisipHOe
MPOU3BEJCHUE BEKTOPOB. BbIUMCIIEHHE YIIOB MEXAY NPSIMBIMA U IIOCKOCTSMMU.
KoopanHaTHO-BEeKTOPHBIN METO/I IIPU PEIICHUH TEOMETPUUYECKHUX 3a/1a4




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

Kon
NMPoBePSIEMOro
TpedoBaHus

IIpoBepsiemble TPeOOBaHUS K MPEAMETHBIM Pe3yJIbTATAM OCBOCHHS
OCHOBHOI1 00pa30BaTe/IbHOI MPOrPaMMBbI CPeIHEro 00111ero
o0pa3oBaHus

Brnanenue MerogamMu J0Ka3aTenbCcTB, aNrOpUTMAMM pELIEHUs 3ajad;
yMeHue (GOopMyJIHpOBAaTH W OINEPUPOBATH MOHATHAMH: OIpEACICHHUE,
aKCUOMa, TeopeMa, CIEACTBUE, CBOWCTBO, IPU3HAK, JI0KAa3aTeJIbCTBO,
pPaBHOCHIIbHBIE (POPMYJIMPOBKH; MPUMEHSTh MX; YMEHHE (POPMYIHUPOBATH
o0paTHOE M HPOTHBOIIOJIOXKHOE YTBEp)KJIEHHE, NMPUBOIUTH HPUMEPHI U
KOHTPIIPUMEPBI, HCIOJB30BaTh METOJ MaTeMaTHYeCKOHM WHIYKIUU;
IIPOBOJUTH JI0KA3aTeNIbHbIE PACCYKICHUS NP PELICHUH 3aj]]ay, OLIEHUBATh
JIOTUYECKYI0  IMPAaBUIBHOCTh  PACCYXJACHUH; YMEHHE  OINEepUpPOBATh
HOHATUSMHM: MHOXECTBO, IMOAMHOXXECTBO, ONEpaly HaJ] MHOXECTBAMHU;
YMEHHME UCIOJb30BaTh TEOPETUKO-MHOXKECTBEHHBIM  ammapaTr i
OINUCAHMsl peabHBIX MPOLECCOB U SBJICHUN M NPU PELICHUU 3a/1a4, B TOM
quciie U3 JPYTuX y4eOHbIX MPEIMETOB; YMEHUE ONEPUPOBATH MOHATHIMMU:
rpad, cBs3HBIN Tpad, 1epeBo, LUK, rpad Ha IMIOCKOCTH; YMEHUE 3a/1aBaTh
Y ONMCHIBaTh Tpadbl pa3iInYHBIMU CIOCOOAMM; MCIIONB30BaTh Tpadbl MpU

peUICHUHU 3a1a1

VYMeHue onepupoBaTh NOHATHAMU: HATYPAJIbHOE YHCIIO, LEJN0E YHUCIIO,
CTENEHb C IIeJIBIM [TOKa3aTeseM, KOPEHb HaTypaJbHOM CTENEHH, CTENEHb C
palMoOHaIbHBIM II0KA3aTEJIEM, CTENEHb C JEWCTBUTEIBHBIM IOKA3aTEIIEM,
jgorapudm umuciaa, CUHYC, KOCMHYC M TaHIE€HC IPOU3BOJIBHOTO YHCIA,
OCTaTOK M0 MOAYJIO, pallMOHAJIbHOE 4YHUCIIO, UPPALUMOHAIBHOE YHCIIO,
MHOJKECTBA HATypaJIbHbIX, LEIbIX, PAalUOHAIBHBIX, JACHCTBUTEIbHBIX
YHCeJl; YMEHUE UCIOJIb30BaTh MPU3HAKH JIETUMOCTH, HAUMEHBIINNA 001N
JenuTeNb W HauMeHblllee oOllee KpaTHoe, anroput™M EBkiampa mnpu
peIlIeHnN 3a/1a4; 3HAKOMCTBO C Pa3JIMYHBIMU MO3ULIUOHHBIMU CHCTEMaMU
CUHCIJICHUS; YMEHHUE BBITIOJIHATH BHIUMCIIEHUE 3HAUCHUH 1 IpeoOpa3oBaHus
BBIPOKEHHN CO CTETNEHSIMH M Jiorapudmamu, npeoOpazoBaHHs APOOHO-
pallMOHAJIbHBIX  BBIPDAKEHUMN; yMEHUE  ONEpPUpPOBaThb  IOHATUSAMHU:

noCICa0BaTCIbHOCTD, apI/I(bMeTI/I‘IeCKaSI nporpeccust, reoMeTpudcCKad




nporpeccusi, OECKOHEYHO YOBIBAIOIIAass TE€OMETpUYECKasi IPOrpeccus;
yYMEHHUE 3a/laBaTh I10CJIEJOBAaTEILHOCTH, B TOM YHCJIE€ C IOMOIIBIO
PEeKYppPEeHTHBIX (POpMyYJ; yMEHHE ONEepUPOBATh MOHATUAMU: KOMILICKCHOE
YUCIIO, CONPSKEHHBIE KOMIUIEKCHBIE UHCJA, MOAYJIb M apryMEHT
KOMIUIEKCHOTO  4Hcia, (opMa  3amuCH  KOMIUIEKCHBIX — YHCEIN
(reomeTpuyeckas, TpPUTOHOMETpUYECKass M ajredpanyeckas); yMeTb
POU3BOUTH apU(METHUECKUE JACHCTBHS C KOMIUICKCHBIMH YHCIIAMU;
IPUBOAUTH IPUMEPBI MCII0JIb30BAaHHSI KOMIUIEKCHBIX YMCEN; ONEpUPOBATh
HNOHATUSMM:  MaTpuua 2x2  u  3X3, omnpeaenuTesb  MaTpHIIb,

FeOMeTpI/I‘ICCKI/Iﬁ CMBICJI OITPCACIINTEIIA

YMeHHEe onepupoBaTh IOHATHAMH: palUOHAIbHBIC, HWpPpalUOHAJIbHBIC,
[IOKa3aTeNlbHbIE, CTENEHHbIE, JIOTapU(PMUUYECKHE, TPUTOHOMETPUUYECKUE
YPaBHEHHsS M HEPABEHCTBA, MX CHUCTEMBl; YMEHHE OIIEpUPOBATH
HNOHATUSIMU: TOXAECTBO, TOXKIECTBEHHOE IpPeoOpa3oBaHUE, YpaBHEHHUE,
HEPABEHCTBO, CHUCTEMAa YPAaBHEHUN U HEPABEHCTB, PaBHOCUJIBHOCTHb
YpPAaBHEHUI, HEPABEHCTB M CHUCTEM; YMEHHME pellarb YpaBHEHHS,
HEPABEHCTBA M CHCTEMBl C IIOMOLIBIO PA3JIMYHBIX IPUEMOB; pPEIIATh
YpaBHEHUs, HEPABEHCTBA M CHUCTEMBl C I1apaMETPOM; IIPUMEHSATH
YPaBHEHHUs, HEPAaBEHCTBA, UX CHUCTEMbI Ul PELIECHUS MaTeMaTHYECKHX

3a]a4 U 3a]1a4 U3 pa3IudHbIX 00JacTei HayKu U peallbHOM JKU3HU

YMeHue omnepupoBarh MOHATUAMH: (QYHKIUS, YETHOCTh (YHKIIMH,
HNEPUOJIMYHOCTh (DYHKIMM, OTPAaHUYEHHOCTh (YHKIIMH, MOHOTOHHOCTb
GyHKIUH, SKCTpeMyM (yHKLIMH, HauOoJblllee U HAaUMEHBIIEEe 3HAYCHMS
(GYyHKIMU Ha MPOMEXYTKE, HenpepbIBHas (DYHKIHs, aCUMITOTHI rpaduka
GyHKIMM, TiepBas U BTOpasl MPOM3BOAHAs (YHKIIMH, T€OMETPUYECKUIN U
¢u3nyeckuif CMBICH TNPOU3BOAHOHM, TepBooOpa3Has, ONpeAeIEHHbIH
UHTETpall; YMEHUE HaXOAUTh ACUMNTOTHl rpapuka (QyHKIHH; yMEHHUE
BBIUNCIATh  NPOM3BOJAHBIE  CYMMBI, INPOM3BEICHMS, YacTHOIO U
KOMIO3UIMN (DYHKUMN, HAXOOUTh YpaBHEHUE KacaTeIbHOM K Tpaduky
(GyHKLIMU; YMEHHE HAaXOOUTh HPOM3BOJIHBIE 3JEMEHTApHBIX (DYHKIIHIA;
YMEHHE HCIIOJIb30BaTh IPOU3BOJHYIO JJIsi HCCIIEJOBaHMUS (PYHKIIMA,
HaXOJUTh HauOONbIINE W HAaUMEHbIIME 3HAuYeHUs (YHKIMHA; CTPOUTH
rpaukd MHOTOUJIEHOB C HMCIOJB30BAHHMEM allllapara MaTeMaTH4eCKOro
aHaJIN3a; MPUMEHATh MPOU3BOIAHYIO ISl HAxXOXKIACHWS HAWIydLIEro
pelieHuss B MPUKIAIHBIX, B TOM YHCIIE COLHAIbHO-D)KOHOMHUYECKUX H

(I)I/I3I/I‘-ICCI(I/IX 3agadax; HaxXOAuTh IIomaau 1 00BEMBI (I)I/Il“yp C IIOMOIIbIO




HHTCrpajia, HNpUBOAWUTL HNPUMEPbI MATCMATHYCCKOIO MOACIHUPOBAHUA C

MOMOIIBI0 Au(depeHITnaTbHBIX YPaBHCHUI

YMeHue onepupoBaTh NOHATHAMU: Tpaduk GyHKIIMU, oOpaTHAs (YHKITUA,
KOMIO3UIMS (DYHKIMHA, JMHEHHAas (QYyHKUUSA, KBaapaTW4yHas QYyHKLUS,
pauMoHanbHass (QYHKLUS, CTENeHHass (QYHKLUUSA, TPUTOHOMETpUYECKHE
¢byHKunu, OOpaTHBIE TPUTOHOMETPUYECKHE (YHKIWH, MOKa3aTelbHas |
aorapupmuueckass (QyHKIMH; YMEHUE CTPOUTh TIpapUKH HM3yYEHHBIX
¢GyHKUMH,  BBINONHATH  NIpeoOpa3oBaHus  rpadukoB  (QyHKUUH,
UCMOJb30BaTh Tpa(UKK U1 U3ydeHHs MPOLECCOB M 3aBUCUMOCTEH, MpH
pelIeHNH 33734 W3 JPYIHX YYeOHBIX NMPEJAMETOB W 3a/1ad U3 pealbHOU
KU3HHM; BbIpakaThb (OpMyJaMH 3aBUCHUMOCTH MEXAY BEIWYMHAMU;
UCIIOJIb30BaTh CBOMCTBA U rpauku (YHKUMHA Ui pelIeHUs ypaBHEHUH,
HEpaBEHCTB M 3aJady ¢ MapaMeTpamMu; H300pakaTb Ha KOOPAWHATHOMN

IIJIOCKOCTH MHOKECTBA PELICHUN YPAaBHEHHI, HEPABEHCTB U UX CUCTEM

YMeHue pemiatb TEKCTOBBIE 3aJaud pPa3HbIX TUIOB (B TOM YHUCIE Ha
IPOLIEHTHI, AOJM U YacTH, Ha JBWXKEHHE, paboTy, CTOUMOCTb TOBAapOB U
YCIIyT, HaJIOTH, 33/1a4i M3 00JAacTH yIpaBJIEHUS JTUYHBIMH M CEMEHHBIMU
(duHaHCAMM); COCTaBJIATh BBIPAXKEHUS, YpPaBHEHMs, HEPAaBEHCTBA M HX
CUCTEMBI IIO YCJIOBHIO 3aJa4d, HUCCIEIOBATH IIOIYYEHHOE pELICHUE U
OLIEHUBATh IPaBAONOAOOHOCTh pPE3yIbTAaTOB;, YMEHHME MOJECINPOBAThH
peanbHble CUTyallMM Ha S3bIKE MAaTEMAaTHKH; COCTaBIATH BBIPAKEHHUS,
YpaBHEHUs1, HEPABEHCTBA U UX CUCTEMBI 10 YCIOBUIO 33J1a4M, UCCIIEJ0BATh
IIOCTPOCHHBIE ~ MOJIEIM C  HUCIOJb30BAHMEM  ammapara  anreOpsl,

MHTEPHPETUPOBATH MOJIYYEHHBIA PE3yJIbTaT

YMeHue onepupoBaTh MOHATHUAMU: CpelHee apu]MeTHuecKoe, MeIHaHa,
HauOoJplllee U HaUMEHbIlIee 3HAUEHUs, pa3Max, AUCIEPCUs, CTaHAapTHOE
OTKJIOHEHHE YHUCIIOBOTO Habopa; yMEHUE€ H3BJIEKaTh, UHTEPHPETUPOBATH
uH(pOpMalKIO, IPEJCTaBICHHYIO B Ta0IMILaX, HAa AMarpammax, rpadukax,
OTpakarolllyl0 CBOWCTBA pealbHbIX MPOLECCOB U SBJIEHUH; MPEACTABIAThH
UHPOpPMALIMI0O C TOMOIIbIO TabMWIl W  JAuMarpamMM; HCCIEl0BaTh
CTaTHUCTUYECKUE JlaHHble, B TOM YHCJIE C MPUMEHEHUEM TrpapuuecKux
METO/IOB M AJIEKTPOHHBIX CPECTB; rpauuecKy Mcciae10BaTb COBMECTHbBIE

HaOJFOZICHUS C TIOMOIIBIO TUarpaMM pacCeUBaHUs U JTMHEHHON perpeccun

YMeHne onepupoBaTh MOHATHAMU: CIyYalHBIA ONBIT W CIy4allHOE

CO6LITI/Ie, BEPOATHOCTDH CJ'Iy‘-IH.fIHOFO CO6BITI/I}I; YMCHHUEC BbIYUCIIATH




BEPOSTHOCTh C HCIIONB30BaHUEM TpaUUecKX METOJ0B; IPUMEHSThH
(GOpMyIIBI CIIOKEHHS W YMHOXCHHUS BEPOATHOCTEH, (OpPMYIy IOITHON
BEpOSTHOCTH, Gopmyny bepHymnn, komOuHATOpHBIE (akThl U (HOPMYIIHI;
OLICHUBATh BEPOATHOCTH pPEAJTbHBIX COOBITHH; YMEHHE OIEpUpPOBATH
NOHATUSMH:  ClIydaiiHas BEJIMYMHA, paclpelesieHHe BEPOSTHOCTEH,
MaTEMaTUYeCKOe OXKUAAaHUE, IUCIEPCHsl M CTaHAapTHOE OTKIOHCHHE
CIlyualiHOW  BENWYMHBI, (QYHKIMMA  pacOpeleNieHuss U IUIOTHOCTU
PaBHOMEPHOTO, ITOKA3aTEIbHOTO ¥ HOPMAJIBHOTO PACHpEICICHHI; YMEHNE
MCTIOJIb30BaTh CBOMCTBA M3YYEHHBIX PACIpEACICHUN IS pelleHus 3a/ad;
3HAKOMCTBO C TOHSTHSMH: 3aKOH OOJIBIINX YHCEN, METOJbI BEIOOPOUYHBIX
UCCIIC/IOBAaHMI; yMEHHE TPUBOJUTH MPHUMEPHl TPOSBICHHUS 3aKOHA
OONMBIIMX 4YHCEN B TNPUPOJHBIX W OOIIECTBEHHBIX SIBICHUSAX; YMEHUE
OIIEPHPOBATH TOHATUSMHU: COYETAHWE, NMEPECTAHOBKA, YHCIO COYETAHUH,
YHUCJIIO  TNEPeCTaHOBOK; OmHOM  HplOTOHA;  yMEHHE  IPUMEHATH
KOMOWHATOpHBIE (aKThl U PACCYKACHUS JUIS PEIIeHUs 3a7ad; OICHUBAThH
BEPOSITHOCTH PEAJIbHBIX COOBITHI; COCTABISATh BEPOSTHOCTHYIO MOJENb U

MHTEPIPETUPOBATH MTOIYYEHHBIN pe3yabTaT

YMmenue onepupoBaTh MOHATHUAMM: TOYKA, MpsMas, I[UIOCKOCTb,
MIPOCTPAHCTBO, OTPE30K, JIy4, BEJIMUYHUHA yIJia, IUVIOCKUN Yroj, JBYTPaHHbIN
YIOJI, TPEXTPAHHBIN YTOJI, CKPEUIMBAKOIIMECS MPSAMbIC, NapAJUIEIbHOCTh U
MEPIECHAUKYISIPHOCTD TPSAMBIX U IUIOCKOCTEM, YroJl MEXAY IMpsSMBbIMH,
Yrojl MEXAYy MpsIMOM H TUIOCKOCTBIO, Yrod MEXIy IUIOCKOCTAMH,
pacCTOHUE OT TOYKH JO IUIOCKOCTH, PAaCCTOSHUE MEXKIY MNPSIMbIMU,
pacCTOAHUE MEXAY IJIOCKOCTSIMHU; YMEHHUE HCIOJb30BaTh MPHU PEUICHUU
3aa4 U3ydeHHbIe (DAKThl U TEOPEMBI MIAHUMETPUU; YMEHHE OIEHUBATh
pasMepbl OOBEKTOB OKPYXAIOIIET0 MHpPA; CTPOUTh MaTEeMaTUYECKUE
MOJEIN C IOMOLIBK0 TE€OMETPUYECKUX IIOHATUM U BEJIUYMH, pEIIATh

CBA3aHHBIC C HUMHU IMPAKTUYICCKUC 3a1a4n
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YMeHue onepupoBaTh MOHATUSAMU: IJIOWEAAb (GUIYpbl, 00BEM (UTYPHL,
MHOTOTPaHHUK, NPAaBUJIbHBIH MHOTOTPaHHMK, CEYEHHE MHOTIOIDAaHHUKA,
KyO, mNapajuienenumnesa, Mpu3Ma, NOUpaMuaa, (urypa M TMOBEPXHOCTh
BpallleHus, LMWIMHIpP, KOHyc, map, cdepa, miomans chepsl, IUIomaib
MOBEPXHOCTU MHUPaMHIbI, NPU3MBI, KOHYycCa, LUIUHApPA, O0BEM Kyda,
IPSIMOYTOJIBHOTO NapajUlefienuneaa, MNUpaMHUAbl, NPU3MbI, LWIMHIPA,
KOHyca, IIapa, pa3BEPTKa MOBEPXHOCTH, CEYCHMsI KOHyca M LMJIMHAPA,

napajjiCJibHbIC OCH HWJIM OCHOBAHWIO, CCYCHHUC 1Iapa, IIJIOCKOCTb,




Kacaromasicsi cdepsl, IWIMHApPA, KOHYCa; YMEHHE CTPOUTh CEUYCHHE
MHOTOTPaHHHMKA, M300paXkaTh MHOTOTPAaHHUKH, (QUTYpPHl M TOBEPXHOCTH
BpAICHHS, UX CEUCHHs], B TOM YHUCIIE C TOMOIIBIO IEKTPOHHBIX CPEJICTB;
yYMEHHE NPHMEHITH CBOWCTBA T'€OMETPHUECKHX (UTYP, CAMOCTOSATEIHHO
(bopMynHupoBaTh ONpeAeIeHU U3ydaeMbIX (UTyp, BBIIBUTATh TUIIOTE3bI O
CBOMCTBAaX M MpPHU3HAKAX T'€OMETPUYECKUX (Uryp, OOOCHOBHIBATH WIIU
ONpoBepraTh MWX; YyMEHHE MPOBOAUTH Kiaccuukauuioo Quryp 1o
Pa3IUYHBIM TIPU3HAKAM, BBINOJIHATh HEOOXOIMMBIC JIOTIOJHUTEIbHBIC

MOCTPOCHUS
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YMeHue onepupoBaTh MOHATHUSMH: JBIDKEHHME B  IPOCTPAHCTBE,
napajuieNIbHbI TIEPEHOC, CUMMETPHsI Ha IJIOCKOCTH W B NPOCTPAHCTBE,
MOBOPOT, mpeoOpa3oBaHue MOMO00MS, TONOO0HBIE QUTYPHI; YMEHHUE
pacrio3HaBaTh paBHbIC W IMOJOOHBIC (GUTYypPBl, B TOM YHCJIEC B MPUPOJIE,
HCKYCCTBE, apXUTEKTYpe; UCIOIb30BaTh T€OMETPUYCCKHE OTHOUICHHUS TPH
peLICHUH 3aJa4; HAXOJUTh T'COMETPUYCCKHE BEIMYUHBI (JUTMHA, YTOJI,
Iomaab, 00bEM) NpU PEHICHUH 33/1a4 U3 IPYTUX YIeOHBIX MPEIMETOB U
U3 pealbHOM KM3HHM, YMCHHUE BBIUUCIATH T'C€OMETPUYCCKUE BEIUYMHBI
(mHa, yrom, IUIOMIA[b, OOBEM, IUIOMIA/b TOBEPXHOCTH), HCHOJIB3YS
u3ydeHHble (QOPMYJIBI U METOJbI, B TOM YHCIIC: IUIOMIA[b MOBEPXHOCTH
MUPaMUIbI, TPU3MBI, KOHYyCa, HWIMHIpPA, IUIomanb cdepsl; 00bEM Kyoa,
NPSMOYTOJBHOTO TapaiieNenunena, TUPaMUAbI, TPU3MBI, [TUIUHIPA,

KOHYCa, [I1apa; yMEHHE HaXO/IUTh OTHOLIEHHE 00bEMOB MOJIOOHBIX QUTYp
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VYmenune ONCprUpOBaATh MOHATUAMU: MMPAMOYTOJIbHAA CUCTEMA KOOPAHHAT,
BEKTOp, KOOPJAWHATHI TOYKH, KOOPIUHATHI BEKTOpa, CyMMa BEKTODOB,
NPOM3BEJICHUE BEKTOpa Ha 4YKCJIO, pa3lIoKCHHWE BEKTopa Mo 0a3ucy,
CKaJISIPHOE TPOU3BEJCHHE, BEKTOPHOE TPOM3BEICHHUE, YO MEXIy
BCKTOpaMHu; YMCHUC HCIIOJIb30BaTh BeKTOpHBII\/JI u KOOp}IHHaTHLIfI METO/

AJI peHICHUA TCOMCTPHUICCKUX 3adav U 3a/la9 ApYTUX y‘le6HLIX npeamMEeTOB

YMeHne BRIOMpPATh MOAXOMSIIAN METOJT TS PEIIeHUs 3a]]a4M; TOHUMaHNe
3HAYUMOCTH MaTeMAaTUKH B H3yYEHUU TMPUPOTHBIX M OOIIECTBEHHBIX
MPOLECCOB M SIBJICHUM; YMEHWE paCIlO3HaBaTh IPOSIBICHHE 3aKOHOB
MaTE€MaTUKU B UCKYCCTBE, YMEHHE MPUBOJUTH IPUMEPHI MATEMATUUECKUX

OTKPBITHI POCCUICKON U MUPOBOW MAaTeMaTHYECKOW HAYKH




INEPEYEHDB 2JIEMEHTOB COAEP KAHUA, IIPOBEPAEMbBIX HA EI'D

IHO MATEMATHKE
Kon IIpoBepsieMblii 31eMeHT cOAepPKAHUA
1 Yucna v BIYKCICHUS
1.1 Harypanbnsle u nensle yncina. [Ipu3Haky 1eIMMOCTH LENbIX YUCET
12 Panmonanbupie  ymcna. OOBIKHOBEHHBIE U JIECATHYHBIC JPOOH, MPOICHTHI,
' 0OeCKOHEUHBIEC IEPUOTUIECKUE IPOOH
13 Apudmernueckuii KOpeHb HATypaJbHOW cTereHH. J[eHCTBHs ¢ apuMeTHIeCKUMU
' KOPHSIMU HAaTypaJIbHOM CTEIIEHU
14 Crenens ¢ 1enpiM 1nokasarenaeM. CTeneHb ¢ pallMOHaNIbHBIM IoKa3aTeseM. CBolicTBa
' CTETEHU
L5 CuHyC, KOCHMHYC M TaHI'€HC YHCJIOBOI'O apryMeHTa. ApKCHUHYC, apKKOCHHYC,
' ApKTaHT'€HC YHCIIOBOTO apryMeHTa
1.6 Jlorapudm uucna. [lecaTndynble U HaTypaibHbIe JOrapupMbl
JeiictBuTtenpHble uucia. ApudpMeTHyYecKHe onepauuud ¢  JIeHCTBUTENIbHBIMU
1.7 yuciaamu. [IpuGnuxkéHHble BBIYMCICHUS, IPaBUJla OKPYTJICHUS, IPUKHUIKA U OLEHKa
pe3yJibTaTa BEIYMCIECHUM
1.8 [Ipeo6pa3oBanue BbIpakeHUN
1.9 KommnekcHeie uncna
2 YpaBHEHHS 1 HEPABEHCTBA
2.1 Hensle 1 1poGHO-paliOHaIbHBIE YPABHEHUS
2.2 HppanyonaibHble ypaBHEHUS
2.3 TpuronomeTpruyeckue ypaBHEHUS
24 [Toka3zarenbHble U TOrapupMUUECKHe ypaBHEHUS
2.5 Llenbie 1 1pOOHO-paAIIIOHAIbHBIE HEPABEHCTBA
2.6 HppanmoHanbHble HEpaBEHCTBA
2.7 [Toxa3zaTenbHbIe U JOrapuPpMHUUECKIE HEPABEHCTBA
2.8 TpuronomeTpuueckne HEpaBeHCTBA
2.9 Cuctembl 1 COBOKYITHOCTH YPaBHEHUI U HEPABEHCTB
2.10 VYpaBHEHHUsI, HEPABEHCTBA U CUCTEMBI C TapaMeTpaMH
2.11 Marpuiia cucTeMbl IMHEWHBIX ypaBHEHU. OnpeeuTesib MaTPHUIIbI
3 OyHKIMH U TpaduKu




Oynkuus, cnocodbl 3amanus ¢yHkuuu. ['padux ¢ynkuuu. B3aunmuo oOpaTHBIE

> ¢ynkuuu. YétHelie 1 HeuéTHBIe pyHKUMU. [lepuognueckue GpyHKINHI
OO6nactp ompeneneHuss W MHOXECTBO 3HadeHMH ¢yHkuuu. Hymn ¢yHKumm.
39 [IpomMexxyTKH ~ 3HAKOMOCTOSHCTBA.  [IpOMEXYTKM  MOHOTOHHOCTH  (DYHKITUH.
' Makcumymbl U MuUHUMyMBbl (yHKIuH. HanGonbliee u HauMeHblllee 3HAa4YEeHUE
(GYHKLNU HAa IPOMEKYTKE
13 CreneHHas (yHKUMS C HaTypalbHbIM M LENbIM Ioka3aTeneMm. EE cBoiictBa u
' rpa¢uk. CBoiicTBa 1 rpaduK KOPHS 1-0i CTETIEHU
34 Tpuronomerpuyeckue GyHKINHU, UX CBOICTBA U rpaduku
3.5 [oxa3zaTtenpHast u norapudmudeckas GyHKIIHMH, UX CBOWCTBA U TpapUKU
16 Touku paspeiBa. AcumMnToThl rpadukoB ¢yHkumii. CBolicTBa  (yHKUIHH,
' HETPEPHIBHBIX HA OTPE3Ke
3.7 [TocnenoBarenbHOCTH, CLIOCOOBI 3aJaHUS TIOCIEI0BATEIbHOCTEH
3.8 Apudmerndeckast 1 reoMmeTpudeckas mporpeccu. @opmyina CII0KHBIX MPOLIEHTOB
4 Havana maTemaTHueckoro anaimsa
4.1 [TpousBonnas Gynkuun. [Tpon3BoaHbIe 3IeMEHTAPHBIX GYHKLINH
[IpumeHeHHe MPOM3BOAHOM K HCCIEAOBAaHUIO (GYHKIMA Ha MOHOTOHHOCTh U
4.2 sKkcTpeMyMbl. HaxoxaeHrne HauOoNbIIero 1 HauMEHbIIEro 3HaueHUs. QyHKIUU Ha
OTpe3Ke
4.3 [TepBooOpaznas. MuTerpan
5 MHoxecTBa U JIOTHKA
5.1 MHOXecTBO, orepaiuu HajJ MHOKecTBamMu. J{uarpammer Ditiepa — Benna
5.2 Jloruka
6 BeposiTHOCTB M cTaTUCTHKA
6.1 OnucarenbHas CTaTUCTHKA
6.2 BepositTHOCTB
6.3 KomOunaTtopuka
7 I'eomerpus
7.1 Durypsl Ha IMIIOCKOCTH
7.2 [IpsiMble 1 TIOCKOCTH B MIPOCTPAHCTBE
7.3 MHororpaHHuKu
7.4 Tena v MOBEpXHOCTH BPALLEHUS
7.5 KoopauHatsl 1 BEKTOPBI




YYEBHO-METOAUYECKOE OBECIIEYEHUE
OBPA30OBATEJBHOI'O ITPOLECCA

OBSA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI /IVISA YYEHUKA

* Maremaruka. ['eomeTpus; 10 knace. yrimyonenHoe oOyuenue Mepaisk A.T,
Homuposckuii I.A., IlonskoB B.M.; moa penakuueit Ilomonmbckoro B.E.
OO0miecTBO € OrpaHUYEHHOW OTBETCTBEHHOCThIO M3maTtenbckuil  LEHTp
«BEHTAHA-T'PA®»; AKnnoHepHoOe 00I11eCTBO «M3narenscTBO
«IIpocBemienuer.

 Maremaruka. ['eomerpusi; 11 kmacc. yrimy6nenHoe oOydeHue Mepsisk
A.T"., Homuposckuii JI.A., ITonsikoB B.M.; nox penakuueit Ilononsckoro B.E.
OO0miecTBO € OrpaHUYEHHOM OTBETCTBEHHOCTBIO M3marenbCckuil  IIEHTP
«BEHTAHA-T'PA®y; AKIHOHEpHOE 00111eCcTBO «3naTenscTBO
«IIpocsemenuey.

METOANYECKUE MATEPUAJIBI JIUISA YUUTEJIA

e  Marematuka: anreOpa 1 Hadajga MaTEMaTUYECKOTO aHAIN3a, TEOMETPHSL.
I'eometpusi: 10 kimace: yrimyOJe€HHBIA YPOBEHB: CAaMOCTOSITENIBHBIE U
KOHTpPOJIbHBIE paboThl: yueOHoe nocooue/ Mep3msik A.I'., [lononckuii B.b.,
Pabunosuy E.M., SIxup M.C. - Mocksa: IIpocsemenue, 2023.

e«  Maremaruka: anreOpa u Hauajga MaTEMaTHYECKOTO aHAJIN3a, TEOMETPHSI.
['eometpus: 11 kmacc: yriyOaeHHbIH yPOBEHb: CAMOCTOSITENIbHBIE U
KOHTpPOJIbHBIE paboThl: yueOHoe nocooue/ Mep3nsik A.I'., [Tononckuii B.b.,
PabunoBuu E.M., SAxup M.C. - Mocksa: IIpocsemenue, 2023.

e  Marematuka: anreOpa 1 Hauyaja MaTEMaTUYECKOTO aHAIN3a, TEOMETPHSL.
['eomerpusi: 10 kinace: yrimyOneHHbIN YpoBEHb: MeToANYEcKoe rmocodue/ bynko
E.B., Mep3msik A.T'., [Tonouckwuii B.b., SIxkup M.C. - Mocksa: Benrtana-I'pad,
2020.

e  Marematuka: anreOpa ¥ Hauajga MaTEMAaTUIECKOTO aHAIN3a, TEOMETPHSL.
['eometpusi: 11 kimace: yrimyOJneHHBIN YpOBEHb: MeTOANYECKoe nocodue/ byiko
E.B., Mepzmsik A.T'., [Tononckuit B.b., SAxup M.C. - Mocka: Bentana-I'pad,
2020.

HU®POBBIE OGPA30OBATEJIBHBIE PECYPCBI U PECYPCBI CETHU
UHTEPHET

. https://math-ege.sdamgia.ru/prob-catalog

. https://resh.edu.ru/
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