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HOACHUTEJBHASA 3AIINCKA

PabGouass mporpamma yuyeO6HOro kypca «l'eomerpus» 0a30BOro ypoBHS IS
obyuarommxcst 10 —11 kmaccoB paspaborana Ha ocHoBe DenepanbHOrO
roCyJIapCTBEHHOTO 00pPa30BaTEIbHOTO CTaHJapTa CpeaHero oOIiiero oOpa3oBaHUs, C
y4€TOM COBPEMEHHBIX MHUPOBBIX TpPEOOBaHUM, MPEABABIAEMBIX K MaTeMaTHYECKOMY
o0pa3oBaHMIO, W TPAaUIUNA poccuiickoro oOpa3zoBanus. Peanmuzanuss MporpaMMmsl
o0ecreuynBaeT OBIAJCHUE KIIOYEBBIMU KOMIETEHIIUSIMU, COCTABISIONIMMUA OCHOBY JIISI
CaMOpa3BUTUS M HENPEPHIBHOIO OOpa30BaHMs, LEIOCTHOCTh OOUIEKYJIBTYPHOIO,
JMYHOCTHOTO ¥ TIO3HABATEILHOTO PA3BUTHUS JTMYHOCTHA O0YJaIOIINXCS.

HEJIM U3YYEHUSA YYEBHOI'O KYPCA

BaxxHocTh y4eOHOTr0 Kypca reoMeTpUH Ha YpOBHE CpEHEro o0Iero oopa3oBaHus
oOyCJIOBJIEHa TMpPaKTUYECKOW 3HAUYUMOCTHIO METANpPEIMETHbIX U  MPEAMETHBIX
pe3ynbTaToB  OOy4Y€HHs TEOMETPUM B  HANpPaBIECHUU JIMYHOCTHOTO  Pa3BUTHUSA
oOyuvaronuxcsi, (QopMupoBaHUS (PYHKIIMOHATIBHOM MaTE€MaTUYECKOH TI'PaMOTHOCTH,
U3YYEHUs JpPYTruX Y4YeOHbIX AMCHMIUIMH. Pa3Butre y o0O0ydaromuxcsi MpaBUIIbHBIX
NPEJICTaBICHUM O CYIIHOCTH W THPOUCXOXKJIEHUU TIEOMETPUUECKHX abcTpakiui,
COOTHOLICHUHM PEAJbHOTO M HUACAIBHOT0, XapaKTepe OTPaKEHUS MaTeMaTUYeCKOU
HayKOH SBJIICHHH U MPOLIECCOB PEATIbHOIO MHUPA, MECTE T€OMETPUU B CUCTEME HAYK U
pOJIM MaTeMaTHYECKOr0 MOJEIMPOBAaHUS B HAYYHOM I[IO3HAHUM U B IIPAKTHKE
CHOCOOCTBYET (POPMUPOBAHUIO HAYYHOTO MUPOBO33PEHHUS yUaIIMXCs, a TAKKE KaueCTB
MBIIIEHHS], HEOOXOIUMBIX JJISl a1allTalluid B COBPEMEHHOM OOIIECTBE.

['eomeTtpus siBAsIETCS OAHUM U3 0a30BBIX MPEIMETOB HA YPOBHE CPEIHETO OOIIEro
oOpa3oBaHMs, Tak Kak O0O€cleurBaeT BO3MOXKHOCTh M3YyUYEHHsS] KAaK JIMCUUILIIUH
€CTECTBEHHO-HAYYHOW HANPABIECHHOCTH, TaK U TYMAaHUTAPHOM.

Jlornueckoe MblluieHHEe, (OpMHUpyeMOe TMpH H3YYEHHH OOy4YarolUMUCS
MNOHSTUMHBIX OCHOB F'€OMETPUHU M MOCTPOCHUU LEMOYKU JIOTMUECKUX YTBEPKICHHUM B
XOJI€ pEeLIECHUsI T€OMETPUUYECKUX 337ad, YMEHUE BBIIBUTaTh U ONPOBEPraTh I'MIOTE3bI
HEIMOCPEJICTBEHHO UCTIOIb3YIOTCSA MPU PEUICHUU 3a/1a4 €CTECTBEHHO-HAY4YHOIO IIUKJIa, B
YaCTHOCTHU U3 Kypca (DU3UKH.

YMeHHne OpHUEHTHPOBATHCA B MPOCTPAHCTBE UIPAET CYIIECTBEHHYIO POJb BO BCEX
o0JacTax AesTeNbHOCTH yenoBeka. OpueHTaltsl YeIoBeKa BO BPEMEHHU U MTPOCTPAHCTBE
— HEo0X0/IMMOE YCIIOBUE €r0 COLUAIBLHOTO ObITUS, (JOpMa OTPAKEHUST OKPYKAIOILIETO
MHpa,  YCJIOBME  YCHEIIHOTO  TO3HAaHUA W  AKTHUBHOTO  MpeoOpa3oBaHUs
aeiicrButensHocTd.  OmnepupoBaHHE MPOCTPAHCTBEHHBIMH 00pa3amMH  OObEIUHSET
pasHble BUIbl YYEOHOH U TPYHOBOM JEATENBHOCTH, SIBISIETCA OJHUM U3
NpOo(ECCHOHANIBHO BaXKHBIX KAa4yeCTB, MO3TOMY aKTyajdbHa 3ajada (OpMUpOBAHUS Yy
oOy4Jaroniuxcsit MPOCTPAHCTBEHHOTO MBIIUICHHUS Kak pPa3HOBUIHOCTH OOpa3HOro
MBIIUIEHUS — CYHIECTBEHHOIO KOMIIOHEHTa B TMOATOTOBKE K MPAKTUYECKOMN
JESITeIbHOCTH 110 MHOTMM HaIlPaBJICHUSM.



Llens ocBoeHus mporpammbl yueOHOro kypca «l'eomerpusi» Ha 6a30BOM ypOBHE
o0yueHus — 061Ie00pa3oBaTeIbHOE U OOIIEKYJIBTYPHOE Pa3BUTHE 00YUAIOIIMXCS Yepe3
o0OecrieyeHne BO3MOXKHOCTH TPUOOPETEHHs] M HCIOJIB30BAHUS CUCTEMATHUYECKUX
Tr€OMETPUUYECKUX 3HAHUM M JCHCTBHM, CHEIMU(PUYHBIX TE€OMETPUU, BO3MOXKHOCTU
YCHEIIHOTO0 MPOAODKEHUSI O00pa3OBaHMsS IO CHEHHAIBHOCTSAM, HE CBS3aHHBIM C
PUKJIAJHBIM HUCIIOJIb30BAHUEM I€OMETPHH.

[Iporpamma no reomeTpun Ha 6a30BOM ypOBHE MpeAHA3HAYEHA JJIs1 00y4aIoIuXCsl
CpeIHEll IIKONbI, HE WCHBITHIBABIIMX 3HAYUTENBHBIX 3aTPYAHCHUN HA YPOBHE
OCHOBHOTO 0011ero oopa3oBanus. Takum obpazom, oOydaromniuecs Ha 6a30BOM YPOBHE
JOJDKHBI OCBOUTH O0OIIME MaTeMaTHYeCKHE YMEHUS, CBS3aHHBIE CO CHenu(pUKoin
reOMETPUU U HEOOXOJMMBIE NIJIsl )KU3HU B COBpeMeHHOM obuiectBe. Kpome »Toro, onu
UMEIOT BO3MOXKHOCTh H3YYUTh TE€OMETpHUIO Oojee TiIy0OKO, €clu B JlajJbHEHIIeM
BO3HMKHET HEOOXOAMMOCTh B TE€OMETPUYECKHX 3HAHUSAX B MNPOPECCHOHATIBHON
NEeSTENBHOCTH.

JlocTukeHHe  1eId  OCBOEHHS  MpOrpamMMbl  OOECIIEUMBAETCS  PELICHUEM
COOTBETCTBYIOIIUX 3a1ay. [IpHopuTeTHBIMHU 3aauaMu OCBOEHMs Kypca «l'eomMeTpum»
Ha 6a30BoM ypoBHE B 10—11 kjaccax sBISIFOTCS:

e (opMupoBaHUE NPEICTABICHUS O FTEOMETPUU KAK YaCTU MUPOBOM KYJBTYpHI U

OCO3HaHHUE €€ B3aUMOCBS3U C OKPYXAIOLUM MUPOM;

e (opMupoBaHuE MPEICTABICHUS O MHOTOIPAaHHUKAX W TeJlaX BpAIlEHUSA KakK O
BOKHEUIITNX MATEMaTUYECKUX MOJEIISIX, MO3BOJSIONIUX OMUCHIBATh U U3y4YaTh
pa3HbIE SBJICHUS OKPYKAIOIIETO MUPA;

e (opMupoBaHuE yMEHHMs pacCliO3HABaTh Ha 4YepTEKaX, MOJEISAX U B PEaTbHOM
MHUpE MHOTOTPAaHHUKH U TeJla BPAICHUS;

e OBJAJICHUE METOJAMU pELICHUS 3a/Jad Ha IMOCTPOEHUS Ha H300paKeHHsIX
IPOCTPAHCTBEHHBIX PUTYD;

e (opMmupoBaHHE yMEHHsS  ONEPUPOBATH  OCHOBHBIMH  TOHITHSIMH O
MHOTOTPaHHHUKAX U TEJIaX BPAILEHUS U UX OCHOBHBIMU CBOMCTBAMH,

e OBJIAJICHUE ANTOPUTMAaMU PELICHUS OCHOBHBIX THIOB 3a/ay; (pOpMHUpPOBaHUE
YMEHHUSI IPOBOJIUTH HECIIOXKHBIE JOKA3aTEJIbHBIE PACCYKJIEHUS B X0J1€ PEILICHUS
CTEPEOMETPUUECKHUX 33/]1a4 U 33]1a4 C MIPAKTUUECKUM CO/IepKAHUEM;

e Ppa3BUTHE HUHTEIUIEKTYaJbHbIX W TBOPYECKUX CIOCOOHOCTEH OO0yYaromuxcs,
MO3HABATENIbHON AaKTUBHOCTH, HCCJEI0BATENbCKUX YMEHHM, KPUTUYHOCTU
MBIILICHUS;

e (dopmupoBaHue (PYHKIIMOHATIBHOW T'PAMOTHOCTH, PEJIEBAHTHOW TE€OMETPHUU:
YMEHHUE paclo3HaBaTh MPOSIBICHUS T€OMETPUUECKUX MOHSITHH, OOBEKTOB HU
3aKOHOMEPHOCTE B PEANBbHBIX JKU3HEHHBIX CHUTYAIlUsX WU TPH HU3YUCHHUH
IpYrUX y4eOHBIX MPEIMETOB, POSBICHUS 3aBUCUMOCTEN U 3aKOHOMEPHOCTEM,
GopMynupoBaTh HMX Ha S3BIKE T€OMETPUM M CO3/1aBaThb TE€OMETPUUYECKHE



MOJENH, NPUMEHATh OCBOEHHBIM T'€OMETPUYECKHM amnmapar Uisl pEelIeHUs
NPAaKTUKO-OPUEHTUPOBAHHBIX  3a/a4, HWHTEPOPETUPOBaTH U  OLECHHUBATh
MOJIyYEHHBIE PE3YIIbTATHI.

OTnMYnuTENBEHON OCOOEHHOCTBIO NPOrPAMMBI  SIBIISIETCA BKIIOYEHHE B KYypC
CTEPEOMETPUHU B Hayajieé €ro M3y4YEeHHs 3a/ad, PEelIaeMbIX HAa YPOBHE MHTYUTHBHOTO
MO3HAHUSA, M ONpeNeIEHHBIM 00pa3oM oOpraHu3oBaHHas paboTa HaJl HUMH, 4YTO
CIIOCOOCTBYIOT ~ Pa3BUTHIO  JIOTUYECKOTO U MPOCTPAHCTBEHHOIO  MBILUICHHUS,
CTUMYJIUPYET MPOTEKAHUE HHTYUTHUBHBIX MPOLECCOB, MOTUBHPYET K AaJIbHEHUIIEMY
U3YYEHUIO MIPEAMETA.

[Ipeanourenue oTAAETCS HAMISAHO-KOHCTPYKTUBHOMY METOAY OOy4YEHHsI, TO €CTh
TEOPETUYECKUE 3HAHUS HMEIOT B CBOEH OCHOBE YYBCTBEHHOCTh MPEIMETHO-
NPAaKTUYECKON JIESITENbHOCTU. Pa3BUTHME NPOCTPAHCTBEHHBIX IMPEJCTABICHUN Y
YYAIIUXCS B KypC€ CTEPEOMETPUM MPOBOAMTCS 3a CUET PEIICHMS 337ad Ha CO3JaHuE
MIPOCTPAHCTBEHHBIX O00pa3oB MW 3aJady Ha ONEPUPOBAHUE MPOCTPAHCTBEHHBIMU
oOpazamu. Co3nanue oOpa3a IpPOBOAUTCS C ONMOPOM Ha HATJISIHOCTb, a ONEPUPOBAHUE
o0pa3oM — B YCJOBMSIX OTBJICUEHMSI OT HATJISIIHOCTH, MBICIIEGHHOTO HM3MEHEHMsS €ro
HCXOJTHOTO COJIEpKaHUS.

OcHoBHBIE conepkaTenbHble JHHUM Kypca «l'eomerpum» B 10-11 knaccax:
«Mmuororpanaukn», «lIpsMble W IUIOCKOCTH B NPOCTPAaHCTBE», «Tlenma BpameHUs»,
«BekTopel M KOOpIMHATBI B NPOCTpPAHCTBEY». POPMHUPOBAHHUE JIOTMYECKUX YMEHMM
pacnpezensercs He TOJIbKO MO COAEepKaTebHbIM JIMHUAM, HO U 110 rojjaM 00y4eHUs Ha
YPOBHE CpeHEro 00IIero 00pa3oBaHusl.

Conepxxanue 00pa3oBaHMs, COOTBETCTBYIOIIEE MPEAMETHBIM PE3yJIbTaTaM
OCBOEHHS  paboueil  mporpaMmbl, pacOpeAesiéHHbIM IO rojgaM  OOyYeHus,
CTPYKTYPUPOBAHO TakKUM 00pa3oM, YTOOBI OBJIaJICHUE T€OMETPUUECKUMU MOHATUSIMU U
HABbIKAMHU OCYIIECTBIISIOCH IOCJIENOBATEIbHO M IOCTYIMATENbHO, C COOJIOACHUEM
MPUHIUIIA TPEEMCTBEHHOCTH, YTOObI HOBBIE 3HAHHWS BKJIIOYAINCh B OOIIYI0 CHUCTEMY
Tr€OMETPUYECKUX MPEACTABICHUN OOy4YaromMXCs, pacluupsiss U yrayousas e€, oOpasys
IIPOYHBIE MHOKECTBEHHBIE CBSA3H.

MECTO YYEBHOI'O KYPCA B YYEBHOM IIVTAHE

Ha usyuyenue reomerpun otrBoautcs 2 yaca B Henento B 10 kmacce m 1 yac B

Henento B 11 kitacce, Bcero 3a aBa rojia o0yuenus - 102 yueOHbIX yaca.



COAEPKXAHHUE YYEBHOI'O KYPCA
10 KUIACC

IIpsiMbIe ¥ IUIOCKOCTH B IPOCTPAHCTBE

OCHOBHBIE TIOHATHSI CTEPEOMETPUU. TOuKa, MpsMas, MIOCKOCTb, IPOCTPAHCTBO.
[TonsiTHE 00 aKCMOMAaTHYECKOM MOCTPOEHUHU CTEPEOMETPHUH: AKCHOMBI CTEPEOMETPUH U
CJIEJCTBUS U3 HUX.

B3zaumMHOe pacnosiokeHue IIPAMBIX B [IPOCTPAHCTBE:  IIEPECEKAIOLIUECH,
IapajulesIbHblE U CKpelMBarommecs npsamsele. [lapamensHOCTh NpAMBIX U ITIOCKOCTEN
B IPOCTPAHCTBE: MNapaJUICIbHBIE IPSMBIE B IPOCTPAHCTBE; IMAPAIEIBHOCTh TPEX
IPSAMBIX; MapAJLICIBHOCTh NPSIMOM M IUIOCKOCTU. YTIBI € COHAIlPaBJICHHBIMU
CTOPOHAaMHM; Yrojl MEXAYy MPsIMBIMU B IPOCTpaHCTBE. [lapasuienbHOCTH MIIOCKOCTEM:
NapajuleJbHbIe IUIOCKOCTH;, CBOMCTBA ITapajUlelbHBIX ILIOocKocTer. [Ipocrenmue
MIPOCTPAHCTBEHHbIE (UTYpbl Ha IUIOCKOCTH: TeTpadjp, KyO, mapaienenunes;
MMOCTPOCHHUE CEYEHHUI.

IleprieHIUKYIAPHOCTh NPSAMOM Y IUIOCKOCTHU: IEPIEHAUKYIISAPHBIE IPSIMBIE B
IIPOCTPAHCTBE, NpPsAMBIE MapAJLICIbHbIE U IMEPIECHIUKYIIAPHbIE K IIJIOCKOCTH, NMPU3HAK
IIEPIICHIUKYJIAPHOCTH MPSIMOM U IUIOCKOCTH, T€OpeMa O IPSAMOM IEPIECHIUKYJIAPHOU
IJIOCKOCTU. YTJbl B MMPOCTPAHCTBE: YIrOd MEXIY NPSMON U IUIOCKOCTBIO; JBYI'PAHHBIN
YTOJI, TMHEWHBIA yTOJl ABYIPAHHOTO yria. [leprneHauKyisip 1 HaKJIOHHBIE: PACCTOSHUE
OT TOYKHU J0 IUIOCKOCTH, PACCTOSTHUE OT MPSIMOM 11O MJIOCKOCTH, MPOEKIUs (PUTyphl Ha
IJIOCKOCTh. IIepneHIUKyYIApHOCTD IIJIOCKOCTEN: IPU3HAK NEPHEHIUKYIAPHOCTU ABYX
mrockocTer. Teopema o TpEX NEPHEHIUKYISPaX.

MHOrorpaHHUKH

[loHATHE MHOTrOTrpaHHHKA, OCHOBHBIE 3JEMEHTHl MHOTOTPAHHMKA, BBINYKIJIBIE W
HEBBIIIYKJIBIE MHOTOI'DAHHMKH; pa3BEpTKa MHoOrorpaHHuka. Ilpusma: n-yroapHas
MpU3Ma; TPaHu ¥ OCHOBAHUS MPU3MBI; TIpsiMasi ¥ HAKJIOHHAs! TPU3MBbI; OOKOBAs U TOJIHAS
ITIOBEPXHOCTh MNpu3Mbl. [lapamnenenunen, NpsSAMOYTOJbHBIA MNapaJUICIEIUINE W €ro
cBoiicTBa. [Iupamuna: N-yrojapHas NUpaMuaa, TpaHd U OCHOBaHHE NMUpPaMUAbl; OOKOBas
Y TIOJIHASI TIOBEPXHOCTh MUPAMMJIbI; NIPaBUIIbHAS M yCEUEHHAs] MUPAMMIA. DIIEMEHTHI
npu3Mbl W Tnpamuabl. lIpaBuibHBIE MHOTOTPAHHUKH: TIOHATHE IPABUIBHOTO
MHOTOTPAaHHMKA; MpaBWIbHAsg TMpU3Ma W NpaBWIbHAsg MNHUPAMUIA; [PABUIIbHAS
TpeyroyibHasi MUpaMUa U MPaBWIbHBIN TeTpasp; KyO. IIpencraBnenue o mpaBUIbHBIX
MHOTOTPAaHHMKAX: OKTA3Ip, AOJAEKa’Ap U ukocaraAp. CedeHus: MpU3Mbl U MUPAMUIBI.

CummeTpuss B TNPOCTPAHCTBE: CUMMETPUS OTHOCHTEIBHO TOYKH, HPSIMOI,
IJIOCKOCTH. DJIEMEHTBl CHMMETPUU B MHUPAMMIAX, NapAJUIENICIHIENAX, MPABUIBHBIX
MHOTOTPaHHHKAX.

Boluucnenue 3ieMeHTOB MHOTOIPAaHHUKOB: pEOpa, nuaroHanu, yriel. Ilnomans
OOKOBOI MOBEPXHOCTH U MOJTHOW MOBEPXHOCTH MPSAMOI MPU3MBI, TIJIOLIAL OCHOBAaHUH,
TeopeMa 0 OOKOBOM IMTOBEPXHOCTH MPSIMOM TIPU3MBI. I1101mans 60KOBOM MOBEPXHOCTH H



NOBEPXHOCTH NPaBUJIbHOW MHUPAMHUIBI, TEOPEMA O IUIOMIAAA YCEYEHHOW MHUPAMUIBIL.
[Tonsatue 06 06bEMe. OOBEM TUPaAMUJIBI, TPU3MBL.

[logoOupie Tena B  mpoctpaHcTBe. COOTHOIICHHMS MEXKIY IUIOMIAASMU

MMOBEPXHOCTEH, 00BEMaMU TTOTOOHBIX TEI.
11 KUIIACC

TeJsia BpalmeHus

Hunuuapuyeckass MOBEPXHOCTh, OOpa3yrolIve IMIMHAPUYECKON MOBEPXHOCTH,
OCh HWJIMHJIPUYECKOW MOBEpXHOCTH. L{UmuHIp: OCHOBaHUS M OOKOBAasl MOBEPXHOCTD,
oOpa3yromias U 0Ch; IJIONIaahr OOKOBOM U MOJHOM MOBEPXHOCTH.

Konnueckass TOBEpXHOCTh, OOpa3ylolue KOHWYECKOW IMOBEPXHOCTH, OCh U
BepIIMHA KOHMYECKOW moBepxHocTH. KoHyc: oCHOBaHME M BepIIMHA, 00pa3yromas u
OCbh; TUIONIA/Ib OOKOBOM M IMOJHOW MOBEPXHOCTU. YCEUEHHBIM KOHYC: 00pa3yronie u
BBICOTA; OCHOBAHUS U OOKOBas MOBEPXHOCTb.

Chepa u map: UEHTp, paauyc, AMAMETpP; IUIOMIAJb MOBEPXHOCTH Cephl.
B3auMHoe pacrnonoxenue cdepbl M IIOCKOCTH; KacaTelbHas IUIOCKOCTh K cdepe;
1011 a1b ChEephl.

N3o00pakenue Ten BpalleHus Ha MIIOCKOCTH. Pa3BEpTka MUIIMH]Ipa U KOHYCA.

KomOunHanuu Ten BpallleHuss U MHOTOTPAHHUKOB. MHOTOTrpaHHUK, ONUCAaHHBIN
okoJ10 cpepsl; cepa, BMcaHHAsT B MHOTOTPAHHUK, UJIU TEJIO BPAILICHHUS.

[Tonsatue 06 o0véme. OcHOBHBIE cBOMCTBa 00bEMOB Teil. Teopema o0 0ObEME
MPSIMOYTOJIBHOTO TMapajuieNienumnena u ciencteus u3 He€. OO0bEM IMIIMHApA, KOHYCA.
O06BEM mapa u iomaab cepsol.

[Tonobusie Tena B mpoctpaHcTBe. COOTHOLIGHUS MEXKAY  IUIOLIASIMHU
MOBEPXHOCTEHN, 00bEMaMU MTOAOOHBIX TEI.

Ceuenus nunuHApa (MapajjieNibHO W MEPIEHIUKYISIPHO OCH), CEYEHUs KOHyca
(mapanienbHOe OCHOBAHHIO U TIPOXOIAIIEE Yepe3 BEPIIMHY), CEUCHHUS 1apa.

BekTopbl U KOOPAUHATHI B MPOCTPAHCTBE

Bektop Ha miockoct u B mpocTpaHcTBe. CIIOKEHHE U BBIYUTAHHUE BEKTOPOB.
YMHOXKEHHE BEKTOpa Ha 4uciio. PasiiokeHue BeKTOpa MO TpEM HEKOMILIAHAPHBIM
BekTopam. [IpaBuiio mapamienenunena. Pemenue 3aaay, CBSI3aHHBIX C MPUMEHEHUEM
MpaBuJl AEUCTBUM ¢ BekTopaMu. [IpsiMoyrosibHas cucteMa KOOpJAUHAT B ITPOCTPAHCTBE.
Koopnunater Bekropa. [Ipocreitimme 3agaum B KOOpAMHATAX. YTOJI MEXKAY BEKTOPAMMU.
CkansipHoe TPOM3BEICHUE BEKTOPOB. BpIUMClIeHHE YriIoOB MEXIy NPSIMBIMU U
MII0CKOCTAMU. KOOp/IMHATHO-BEKTOPHBIN METOJ] IIPU PEIICHUH T€OMETPUUECKUX 3a/1a4.



INIJIAHUPYEMBIE PE3YJIBTATHBI
JINYHOCTHBIE PE3YJIBTATDBI

JIngyHOCTHBIE  pe3yibTaThl  OCBOGHMS  IPOTpaMMbl  yuyeOHOTO  IIpeaMeTa
«MareMaTuka» XapakTepUu3yrOTCs:

I'pa:xxnanckoe BocnuTaHue:

c(hOPMHUPOBAHHOCTHIO TPAKIAHCKOM IMO3UIIMK OOYYaroIIerocs Kak akKTUBHOTO H
OTBETCTBEHHOTO YJI€HAa POCCHICKOr0 OOIIECTBa, MPEICTABICHUEM O MaTeMaTHYECKUX
OCHOBaxX (DYHKIIMOHUPOBAHUS PA3TUIHBIX CTPYKTYD, SBJICHHUM, TPOIIEAYP IPAKIaHCKOTO
oOmiecTBa (BBIOOPHI, OMPOCH U TIP.), YMEHUEM B3aWMOJICHCTBOBATh C COIMATLHBIMU
MHCTUTYTaMH B COOTBETCTBUU C UX PYHKIMUSIMU U Ha3HAYECHUEM.

IIaTpuoTHYecKoe BOCIIUTAHME:

c(hOPMHUPOBAHHOCTHIO POCCUMCKON Tpa)KJaHCKOM HWIEHTUYHOCTH, YBXKCHHUSA K
MPOIUIOMY M HACTOSIIEMY POCCHUHUCKOM MAaTeMaTUKH, LIEHHOCTHBIM OTHOIICHUEM K
JOCTHKEHUSAM POCCHMCKUX MATEMATUKOB U POCCHUMCKOM MATEMATHUYECKOM IIKOJIBI, K
UCIIOJIb30BAHUIO OTUX JIOCTIDKEHHM B JpYruX HayKaX, TEXHOJOrusX, cdepax
SKOHOMHKHU.

JIlyXOBHO-HPAaBCTBEHHOI'0 BOCIIUTAHUS:

OCO3HAHHMEM JYXOBHBIX IIEHHOCTEW POCCHUMCKOro Haponaa; c(HopMHUPOBAHHOCTHIO
HPABCTBEHHOI'O CO3HAHUS, OSTUYECKOTO TIOBEJEHHUS, CBSA3aHHOTO C MPAKTHYECKUM
MIPUMEHEHUEM JOCTUKEHUW HAYKU U AESATEIbHOCTHIO YYEHOr0; OCO3HAHHUEM JIMYHOIO
BKJIaJIa B IOCTPOCHUE YCTOUUUBOTO Oy IYIIETO.

JcTeTHYECKOEe BOCIIUTAHUE:

ACTETUYECKUM OTHOIIEHHEM K MHUpPY, BKJIOYasl OSCTETHUKY MaTEeMaTHYECKUX
3aKOHOMEPHOCTEH, 0OBEKTOB, 3a7ay, PEUICHUN, PacCyXJACHUN; BOCHPUUMUYUBOCTHIO K
MaTeMaTUYECKUM acCIlleKTaM pPa3JInYHbIX BUJOB UCKYCCTBA.

DusnyecKoe BOCIUTAHKE:

c(hOpPMHUPOBAHHOCTHIO YMEHUSI MPUMEHSATh MaTeMaTHYECKUE 3HAHUSI B MHTEpecax
30pOBOTO U 0€30MacHOro o0pa3a >KU3HU, OTBETCTBEHHOI'O OTHOIIEHUS K CBOEMY
3I0POBBIO  (37I0POBOE MHUTaHWE, COAJAaHCHPOBAHHBIA PEXUM 3aHATHUA H OTIbIXa,
perynsipHas ¢u3nueckas aKTUBHOCTH); (DU3WYECKOTO COBEPIICHCTBOBAHHS, MpHU
3aHATUSAX CIIOPTUBHO-03/I0POBUTEIBHOM AESATEIbHOCTHIO.

Tpynosoe Bocniuranue:

TOTOBHOCTBIO K TPYAY, OCO3HAHMEM IIEHHOCTH TPYAOJIIO0Us; HHTEPECOM K
paznu4yHbIM cepam mpodhecCuOHATBFHON NESITeIbHOCTH, CBA3aHHBIM C MaTEMaTHUKON U
e MPUIIOKEHUSIMHU, YMEHHUEM COBEPIIAaTh OCO3HAHHBINA BBIOOp Oymyied mpodeccuu u
peanu30BbIBaTh COOCTBEHHBIC KU3HEHHBIC IUIaHBI, TOTOBHOCTBHIO M CIIOCOOHOCTHIO K
MaTeMaTUYeCKOMY OOpa3OBaHUI0O M CaMOOOpPA30BaHHMIO Ha MPOTSHKEHUW BCEH >KU3HU;
TOTOBHOCTBIO K aKTUBHOMY YYaCTHIO B PEIICHUHU MTPAKTUUECKUX 3a/1a4 MaTeMaTUYECKOM
HaIpaBJIeHHOCTH.



IKO0JIOrNYEeCKOe BOCTIUTAHUE:

c(OPMHUPOBAHHOCTHIO  IKOJIOTMYECKON  KyJIbTYpPhl, TOHMMAaHUEM  BIUSHUS
COLIMAIBHO-DPKOHOMHYECKUX TPOIECCOB HA COCTOSIHUE NPUPOJAHON U COLHUAIHLHOU
Cpelbl, OCO3HAHHEM TJ00aIbHOIO XapaKTepa SKOJOTHYECKHX MpoOiieM; OpueHTaluen
Ha NPUMEHEHNE MaTEeMAaTHYECKUX 3HAHUM JIJISl PEIICHMs 3a/1a4 B 00JIACTH OKpYKarolen
Cpenbl, IUIAHUPOBAHUSI TIOCTYNIKOB W OIEHKM HMX BO3MOXHBIX TMOCIEACTBUN IS
OKPYXKaIoIlen Cpepl.

I{leHHOCTH HAYYHOTO MO3HAHUSA:

c(OPMUPOBAHHOCTHIO ~ MHPOBO33PEHHS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO Pa3BUTHS HAyKU U OOIIECTBEHHOW NMPAKTUKW, MOHUMAHUEM MaTeMaTUYECKOU
HayKHU Kak c(ephl UeTOBEUECKOM NESITEIbHOCTH, 3TANOB €€ pa3BUTUS U 3HAUYMMOCTH JIJIs
pPa3BUTHUS [MBWIM3ALMM; OBJAJCHUEM SI3bIKOM MaTEMaTUKU H MaTEeMaTU4YeCKON
KYJbTYPOU KaK CpEJICTBOM MO3HAHUS MUPA; TOTOBHOCTBIO OCYIIECTBIATH MPOEKTHYIO U
MCCJIEI0BATENbCKYIO I€ITEIbHOCTh HHANBUIYAIBHO U B TPYIIIIE.

METANPEAMETHBIE PE3YJIBTATDBI

MeranpeaMeTHble pe3ybTaThl OCBOCHHSI MPOTrpaMMbl  yuyeOHOTO TMpeaMeTa
«MareMaTrka» XapaKTEpPU3YIOTCS OBJIAJICHUEM YHHBEPCAJIbHBIMU HO3ZHABAMENbHBIMU
0elcCmeUsIMY, YHUBEPCANbHbIMU KOMMYHUKAMUBHBIMU OeUCMBUAMU, VHUBEPCATbHbIMU
Dpe2yAMUEHbIMU OelCMBUIMU.

1) Vuusepcanvivie nosnasamenvhvle oeticmsusi, obecneuusaiom Gopmuposanue
0a306bIX KOZHUMUBHBIX NPOYECco8 o00yuanwuxcs (oceoeHue memooo8 NO3HAHUSI
OKpYIHCAIOWe20 Mupa, npuMeHeHue 102U4ecKux, uccie008amensbCKux onepayuti, YMeHut
pabomams ¢ ungpopmayueii).

ba3oBble 1ornueckue aeicTBM:

e BBIBJISITh W XapaKTEPU30BaTh CYIIECTBEHHbIE MPU3HAKH MaTEMaTHUYECKHUX
O00OBEKTOB, TIOHSATHH, OTHOIICHUHA MEXAYy TMOHIATUIMH; (POPMYIHPOBATH
omnpeneneHus  MOHSITHUM; YCTaHABJIMBATh  CYIIECTBEHHBIM  TPU3HAK
KJacCUu(PUKalMK, OCHOBaHUSA i1 OO0OOILIEHUS U CpaBHEHUSA, KPUTEpUHU
IIPOBOJIUMOTO aHAJTN3a;

e BOCIpPUHUMATH,  (HOpMyIUpOBaTH W  MNPeoOpPa3oOBBHIBATH  CYXKJICHHUS:
yTBEPAUTEIbHBIE W OTPHIIATENIbHbIE, €JUHUYHBbIC, 4YacTHbIE U 0O0IIue;
YCIIOBHBIE;

e BBISBIATh MATEMAaTUUYECKHUE 3aKOHOMEPHOCTH, B3aMMOCBSI3U U MIPOTUBOPEUHS B
dakTax, TaHHBIX, HAOMIOMCHUSIX W YTBEPKICHUSX; NPEajiaraTh KPUTCPUU IS
BBISIBJICHUS] 3aKOHOMEPHOCTEW U IPOTUBOPEY U,

e JICNIaTh BBIBOJABI C HCIIOJIB30BAaHUEM 3aKOHOB JIOTMKU, JCAYKTUBHBIX U
WHJIYKTUBHBIX YMO3aKIIOUCHUH, YMO3aKIIOUCHUH TI0 aHAJIOTHH;

e TMPOBOJUTH CAMOCTOSITEIBHO JOKAa3aTeIhCTBA MAaTEMAaTUYECKUX YTBEPKICHUMN
(npsiMble ¥ OT TPOTUBHOTO), BBICTpAaWBATh APTyMEHTAIMIO, MPUBOJUTH



OpUMEpPbl M KOHTPIPUMEPHI, OOOCHOBBIBATH COOCTBEHHBIE CYXICHHUS U
BBIBOJIBL;

BBIOMpaTh CIIOCOO pelleHus YydyeOHOM 3adauM (CpaBHUBATh HECKOJBKO
BApUAHTOB pEIICHUS, BBHIOMpATh HauWOoJee TMOAXOIANIUN ¢  Y4ETOM
CaMOCTOSTEIILHO BBIICTICHHBIX KPUTECPHUEB).

Ba3oBblIe ucciieqoBare/LCKHe JeCTBUA:

UCIIOJIb30BaTh BOIPOCHl KaK HCCIEAOBATEIIbCKUA HMHCTPYMEHT TO3HAHUS;
GopMynupoBaTh  BOMPOCHL, (GUKCHUPYIOIIME MPOTHBOpEYHE, MpodiIemMy,
YCTaHaBIMBAaTh HUCKOMOE U JJaHHOE, (OPMUPOBATH TUIIOTE3Y, APTYMEHTUPOBATH
CBOIO MTO3ULIUI0, MHEHHUE;

IPOBOJUTH CAMOCTOSATENLHO CIUIAHUPOBAHHBIN SKCIEPUMEHT, UCCIIEIOBAaHUE TI0
YCTAHOBJICHUIO OCOOCHHOCTEH MaTeMaTH4YeCKOTro 0ObEeKTa, SIBJICHHUS, Mpoliecca,
BBISIBJICHUIO 3aBUCHUMOCTEN MEXAY 00bEKTaMU, SIBICHUSMU, IPOLIECCAMU;
CaMOCTOSITENIbHO (OPMYJIMPOBAaTH OOOOIIEHUST U BBIBOJBI IO pe3yJibTaTaM
OPOBEAEHHOIO HAOJMIOJCHUS, HCCIEIOBaHUs, OIEHUBATh JOCTOBEPHOCTD
HOJTyYEHHBIX Pe3yIbTaTOB, BEIBOJOB U 0000ILIEHUH;

IPOrHO3UPOBATh BO3MOYKHOE pPa3BUTHE IIpoLEcCca, A TakKKE BBIJBUIaTh
MPEANOJIOKEHUS O €r0 Pa3BUTHH B HOBBIX YCIOBHSIX.

Pabora ¢ unpopmaumeii:

2)

BBISIBIISIT JleUiuThl MH(OpMAIU, JaHHBIX, HEOOXOJUMBIX /JIi OTBETa Ha
BOIIPOC U JJI PEIICHUS 3a]1a4H;

BBIOMPATh WH(OOPMAITUIO M3 MCTOYHUKOB PA3IMYHBIX THIIOB, aHAIH3UPOBATh,
CHUCTEMATHU3UPOBATh W WHTEPIPETUPOBATH MHGOPMAIMIO PA3JIMYHBIX BUIOB U
dbopm npeacTaBIeHUS;

CTPYKTYpPUpPOBaTh HWH(OpMAIUIO, TPEACTABIAThH €€ B pPa3iu4HbIX (Popmax,
WUTIOCTPUPOBATH TpaduuecKy;

OIICHUBATh HaJIEKHOCTh uHopMaru o CaMOCTOSITEIIBHO
c(hopMyIMPOBaAaHHBIM KPUTEPUSIM.
Ynueepcanvnuie KOMMYHUKQMUGHbLE oeticmaus, obecneuusaiom

chopMUPOBAHHOCb COYUATILHBIX HABLIKOG 00YUAIOUSUXCAL.
Oo0menue:

BOCIIPUHUMATh U (DOPMYJIUPOBATh CYKJIEHHSI B COOTBETCTBHM C YCJIOBHUSIMHU H
HeasiMU OOILEHUS; SICHO, TOYHO, TPAMOTHO BBIPAXKATh CBOIO TOUKY 3PEHHS B
YCTHBIX U NMHMCbMEHHBIX TEKCTaX, AaBaTh MOSCHEHHUS MO XOAy PEIIeHHUs 3aJauH,
KOMMEHTHPOBATh MOJYyYEHHBIN Pe3ysIbTarT;

B XOJ€ OOCYXIEHHs 3aaBaTh BOIPOCHl IO CYILECTBY OOCYXAAEMON TEMBI,
npoOiiemMbl, pelmaeMoil 3aJaud, BBICKA3bIBaTh WJEH, HAlEJCHHbIE Ha IMOUCK
pELIeHUs; COMOCTABISATh CBOM CYXKIEHUSI C CYXIACHUSMU APYIMX yYaCTHUKOB



nuanora, oOHapy>KUBaTh pa3audKe U CXOJICTBO MO3UIIMI; B KOPPEKTHOU (opme
(bopMyIMpOBATH PA3HOIIIACHS], CBOU BO3PAKEHUS;

NPECTaBIATh PE3yJbTaThl PEIICHUS 3aJadM, SKCIEPUMEHTa, MCCIEI0BaHUSA,
MPOEKTa; CAMOCTOATEIHHO BBHIOMpPATh (OpMaT BBICTYIUICHUS C YYETOM 3aaay
Mpe3eHTANU U OCOOCHHOCTEH ayIUTOPHUH.

CorpyaHuvecTBo:

NOHUMAaTh W HWCIIOJIH30BaTh NMPEUMYIIECTBA KOMAHIHOW M WHIAMBHUIYATbHOM
paboThl mTpU pemieHnd Yy4YeOHBIX 3a/ad; NPUHUMATHh 1€ COBMECTHOM
NEeSATETHbHOCTH, TFIAHUPOBATH OPTAHU3AIUI0 COBMECTHON PabOThI, paciipeIessaTh
BHUIIBI paboOT, OTOBApUBATHCS, OOCYXKIAaTh TPOIECC W PE3yJIbTaT pPadOTHI;
000011aTh MHEHUS HECKOJIBKUX JIIOJICH;

y4acTBOBaTh B TPYNIOBBIX (opMax padoThl (0OCYXaeHUS, OOMEH MHEHHH,
«MO3TOBBIE IITYPMBI» ¥ WHBIC); BBHIIOJHATH CBOIO 4YacTh pabOTBIl U
KOOPJIMHUPOBATh CBOM JACHCTBHUS C APYTMMH YICHAMH KOMAaHJIbI; OIEHHUBATH
KauyecTBO  CBOEr0  BKJIaJa B  OOMMIA  TPOAYKT 1O  KPUTEPHUAM,
c(hOpMyYITUPOBAHHBIM YYaCTHUKAMU B3aUMOJICUCTBHUS.

3) Vuusepcanvnvie pezynamuenwvle Oelicmsus, obecneuusaiom @opmuposanue
CMbICTIOBbIX YCMAHOBOK U HCUSHEHHBIX HABLIKOS IUYHOCTU.
Camoopranusanus:

COCTABJISITH TUIAH, AJITOPUTM PEIICHUS 3a/1auH, BRIOUPATh CIIOCO0 PEIIESHUS C
y4€TOM UMEIOIIUXCS PECYPCOB U COOCTBEHHBIX BO3MOXKHOCTEH,
apryMEHTUPOBATh U KOPPEKTUPOBATH BAPUAHTHI PEIICHHUH C Y4ETOM HOBOM
uH(pOopMaIuu.

CaMOKOHTPOJIBb:

BJIQJICTh HaBbIKAMU [MO3HABATENIBHON pe(IIEKCUM KaK OCO3HAHUS COBEPILIAEMbIX
NEUCTBUN U MBICIUTENBHBIX MPOLIECCOB, X PE3YJIbTATOB; BIAJETh CIIOCOOaAMU
CaMONPOBEPKH,  CAaMOKOHTpPOJISI  Ipolecca W pe3yjbTara  pelleHus
MaTeMaTHYEeCKOM 3aJ1auH;

MPEABUAECTh TPYAHOCTH, KOTOPbIE MOTYT BO3HUKHYTh IpPH PEIICHUU 3aJauH,
BHOCUTh KOPPEKTUBbI B JI€ATEIbHOCTh HAa OCHOBE HOBBIX OOCTOSITENBCTB,
JaHHbBIX, HAaJCHHBIX OIINOOK, BBISIBIEHHBIX TPYIHOCTEH;

OLICHHMBATh COOTBETCTBUE pPE3yNbTaTa LEIN U YCIOBHUSAM, OOBSACHATH MPUUUHBI
JOCTH)KEHHSI WJIM HEJIOCTH)KEHHSI PpE3YyJIbTaTOB JEATEIbHOCTH, HAXOAHTH
OIIKOKY, 1aBaTh OLICHKY MPUOOPETEHHOMY OIIBITY.

HPEAMETHBIE PE3YJIBTATBI
10 KJTACC
OneprpoBaTh NOHATUSAMHU: TOUYKA, PSAMas, IIIOCKOCTb.



IIpuMEHATH aKCHOMBI CTEPEOMETPUM M CIEACTBUA W3 HUX IPU PEUICHUU
reOMETPUYECKUX 3a]a4.

OnepupoBarh NOHATHUAMU: NAPAIIIEIBHOCTD M NEPHEHIAUKYISIPHOCTh NPSAMBIX U
IIJIOCKOCTEM.

KnaccudpumupoBaTe B3aMMHOE pacHOJIOXKEHHE TNPAMBIX M IUIOCKOCTEH B
IPOCTPAHCTBE.

OnepupoBaTh MOHATUSMU: JBYTPaHHbIM yroJl, TpaHu JIBYTPaHHOro yria, pedpo
JIBYI'PAHHOTO YTJIa; JUHEWHBIM YroJl IBYTPAHHOIO YIJIA; TPaayCHas Mepa IBYTPAHHOIO
yria.

OnepupoBarh MNOHATHSAMHU: MHOTOTPAHHHMK, BBIIYKJIBIA W HEBBITYKJIBIN
MHOTOI'PaHHHUK, 3JIEMEHTbI MHOTOTPAHHUKA, IPABWIBHBI MHOTOT'PAHHUK.

Pacnio3HaBaTh OCHOBHBIE BBl MHOIOTPAHHUKOB  (IUpaMuJa; IpHU3Ma,
MPSIMOYTOJIBHBIM NapaJliesienunen, Kyo).

KnaccuduimpoBarb MHOTOrpaHHUKH, BbIOMpas OCHOBAaHMS AJI KiaccU(UKAIUU
(BBIMYKJIbIE U HEBBIIMYKJIbIE MHOTOIPAaHHUKH; MTPaBWJIbHbIE MHOTOIPAHHUKH; TPSIMbIE U
HAKJIOHHBIE ITPU3MBI, TaPAJIJICIICIIUIIEIB] ).

OnepupoBarh NOHATUAMHU: CEKYIAsl INIOCKOCTh, CEYEHHE MHOIOTPAHHUKOB.

OOBIACHATH TPUHIUIIBI TIOCTPOEHUS CEYEHUH, UCTIOB3YSl METO/, CIIEOB.

CTpouTh CedyeHHs MHOTOTPAaHHUKOB METOAOM CJIEJOB, BBIIIOJHSITH (BBIHOCHBIE)
IUIOCKHUE YEPTEkKH U3 PUCYHKOB MPOCTHIX OOBEMHBIX (PUTYP: BUJ CBEPXY, COOKY, CHU3Y.

Pemarp 3agaunm Ha HaX0XJIEHUE T€OMETPUYECKUX BEJIMYUH MO 0OpaslaM WM
aNropuT™MaM, TIPUMEHSSI U3BECTHBIE AHAJIUTHUYECKUE METOAbl NpH  PEUICHUH
CTaHAAPTHBIX MATEMaTHYECKMX 3a/lad Ha BBIUMCIECHUE PACCTOSIHUM MEXIy ABYMS
TOYKaMH, OT TOYKH JO MPSIMOM, OT TOUYKHU JI0 MIOCKOCTH, MEXIY CKPEIIMBAIOIIMMUCS
MPSMBIMU.

Pemarp 3agaunm Ha HaX0XJIEHHWE T€OMETPUUYECKUX BEJIMYUH MO OOpaslaM WM
aNropuT™MaM, TIPUMEHSISI M3BECTHBIE AHAJIUTHYECKHME METOJbl MpPHU  PEHICHUU
CTaHAAPTHBIX  MaTeMaTHMYEeCKUMX  337a4 Ha  BBIYUCJIEHHE  YIJIOB  MEXKIY
CKPELIMBAIOIINMHUCS NPSIMBIMH, MEXAY NMPAMON U IJIIOCKOCTBIO, MEXKIY IUIOCKOCTSAMH,
JBYTPAHHBIX YTJIOB.

Bbruncnsate 00bEMBI M IJIOMIQAM MOBEPXHOCTEH MHOTOIPAaHHUKOB (IIpHU3Ma,
nvpamujia) ¢ NpUMEHEHHEM (OPMYJI; BBIUUCIATH COOTHOIICHHSI MEXAY IUIOAAsSMU
MOBEPXHOCTEN, 00BEMAMU MOAOOHBIX MHOTOIPAHHHUKOB.

OnepupoBarh MOHATHAMH: CUMMETPHS B MIPOCTPAHCTBE; LIEHTP, OCh U IUIOCKOCTH
CUMMETPUH; UEHTP, OCh U TNIOCKOCTh CUMMETPHUH (PUTYPHI.

W3Bnekatb, mpeoOpa3oBbIBATH W UHTEPHPETUPOBATH  MHGOpPMAIUIO O
MPOCTPAHCTBEHHBIX TE€OMETPUYECKUX (Urypax, NPEACTABICHHYIO Ha 4YepTexkax u
PUCYHKaX.



[IpumeHsaTh reomeTpuueckre (akTbl I PEUICHUS CTEPEOMETPUUYECKUX 3ajiad,
IpeanoiaraloluX HECKOJIbKO MIArOB PEIICHUs], €CIU YCJIOBHs MPUMEHEHHUS 3aJlaHbl B
SIBHOM (hopme.

[IpumensaTy  mpocTedmmMe  OporpaMMHBIE  CPEACTBA W JJIEKTPOHHO-
KOMMYHHUKAITIOHHBIE CUCTEMBI IPH PEIICHUH CTEPEOMETPUUECKHX 3a]1a4.

[IpuBoAUTH MpUMEpPHl MAaTEMATUYECKUX 3aKOHOMEPHOCTEH B MPUPOJE U KU3HH,
pacno3HaBaTh MPOSIBJICHUE 3aKOHOB FEOMETPUU B UCKYCCTBE.

[IpuMeHATh TONyYCHHBIC 3HAHUS Ha TMPAKTHKE: aHAJIU3UPOBATh pEaTbHBIC
CUTyallil W TPUMCHITh W3yYEHHBIC TIOHATHUS B TMPOIECCE IOMCKA PEIICHHUS
MaTeMaTHUeCKu CPOPMYIUPOBAHHONW MPOOIEMBbl, MOJEIUPOBATh PEATbHBIC CUTYAIHH
Ha S3bIKE TEOMETPUM, HCCIEAOBATh IOCTPOCHHBIE MOJIETH C HCIOJIb30BAHUEM
r€OMETPUYECKUX TOHSATUH W TEeopeM, almapara aireOpbl; pemaTh IpaKTUYECKue
3a/1a4M, CBSI3aHHBIE C HAXOXKJICHUEM T€OMETPUUECKUX BEITUYHH.

11 KITACC

OnepupoBarh TMOHATUSAMH: IIWIMHIPUYECKAs IOBEPXHOCTh, 0Opasyrolue
MAJIUHAPUYECKON TOBEPXHOCTH; IIWJIMHJIP; KOHUYECKas IMOBEPXHOCTh, OOpa3yrolue
KOHUYECKOW OBEPXHOCTH, KOHYC; CepuyecKas MOBEPXHOCTb.

Pacno3naBath Tena BpaleHus (HWJIMHIP, KOHYC, cdepa U map).

OOBACHATH CIOCOOBI MOTYYEHHUS TE BPAILICHHUS.

KnaccuduimpoBath B3auMHOE pacosiokeHue chephl U MIOCKOCTH.

OnepupoBarh MOHSATUSMU: IMAPOBONM CErMEHT, OCHOBAaHHWE CETMEHTa, BBICOTA
CEerMEHTa; IIapOBOM CJIO, OCHOBAaHWE IIAPOBOIO CJOSA, BHICOTA MIAPOBOIO CJIOS;
IaPOBOM CEKTOP.

Beraucisate 00bEMBI U IIIOMIAIN TTOBEPXHOCTEH TE BpaIeHUs, TEOMETPUICCKUX
TEJ ¢ IpUMEHEHUEM (HOPMYII.

OnepupoBarh MOHSATUSIMU: MHOTOTPAHHUK, BIMCAHHBIA B chepy U OMUCAHHBIN
oKoJ10 cpepsl; cepa, BIMCaHHAST B MHOTOTPAHHUK WJIW TEJIO0 BpallleHUsI.

BBIYUCHAT COOTHOIICHHS] MEXIy TIUIOMIQJsIMH TIOBEPXHOCTEH H 00BEMamMu
MOJ00HBIX TE.

N300paxkats nzydyaembie GUTYpPHI OT PYKH U C TPUMEHEHUEM MTPOCTHIX YEPTEKHBIX
WHCTPYMEHTOB.

BrITOTHATE (BBIHOCHBIE) TUIOCKHE YEPTE U W3 PUCYHKOB TMPOCTHIX OOBEMHBIX
¢buryp: BUI CBEpXY, COOKY, CHU3Y; CTPOUTH CEUEHHUS TEJ BPAILCHHUS.

W3Bnekats, WHTEPOpPETUPOBATH W  NPEOOpa3oBBIBaTH  WHGOPMAIUIO O
MIPOCTPAHCTBEHHBIX TEOMETPUYECKUX (UTypax, TPEACTABICHHYIO Ha 4YepTekax u
pPUCYHKaX.

OniepupoBatTh MOHITHEM BEKTOP B IPOCTPAHCTBE.

BBITTOMHATE IEHCTBHS CIOKEHUS BEKTOPOB, BBIYMTAHHUS BEKTOPOB M YMHOKCHHS
BEKTOpa Ha YHCIIO, OOBSICHATH, KAKUMHU CBOMCTBAMH OHU 00JIaJIafOT.



[TpuMeHsITh IpaBUIIO MapaslieIeHITe a.

OnepupoBaTh MOHATHSAMH: JACKAPTOBBI KOOPAWHATHI B IPOCTPAHCTBE, BEKTOD,
MOJTyJIb BEKTOpa, PaBEHCTBO BEKTOPOB, KOOPIWHATHI BEKTOPA, YTOJI MEXTy BEKTOPAMH,
CKaJIIPHOE MPOM3BEICHUE BEKTOPOB, KOJUIMHEAPHBIC M KOMIUIAHAPHBIE BEKTOPHI.

Haxomuth cymMMy BEKTOPOB M TPOM3BEICHHWE BEKTOpAa HAa YHCIO, YTOJI MEXKIY
BEKTOpaMH, CKaJsIpHOE TMPOW3BEJCHHE, pPACKIaIbIBaTh BEKTOP 1O  JBYM
HEKOJIJTMHEAPHBIM BEKTOPaM.

3amaBaTh MIOCKOCTh YPABHEHUEM B JCKAPTOBOM CHCTEME KOOPIMHAT.

[IpumeHnsaTs reomeTpudeckune (GakThl IS PEHICHUS CTEPECOMETPUUCCKUX 3ajad,
MIPEANOIATAOIINX HECKOIBKO IIAroB PEIICHUS, €CIU YCIOBHUS MPUMEHCHHS 3a/JaHbl B
SBHOM (hopme.

Pemarp mpocteiile TeOMETpUYECKHE 3aJadd Ha MPUMEHEHHE BEKTOPHO-
KOOPJMHATHOTO METOJA.

Pemate 3amaun Ha MOKa3aTEIbCTBO MAaTEMAaTHYECKUX OTHOIICHUN M HAXOXKICHHUEC
F€OMETPUYECKUX BEJIMYMH MO o0pa3laM WIM ajJropuTMaM, NPUMEHSSI W3BECTHBHIE
METO/Ibl IPH PEIICHUH CTaHAAPTHBIX MAaTEeMAaTUUECKHUX 3a/1a4.

[Ipumenaty  mpocTediiue  MporpaMMHBIE  CPEICTBA M 3BJIEKTPOHHO-
KOMMYHHUKAITHOHHBIE CUCTEMBI IPY PEIICHUH CTEPEOMETPUUYECKHX 3a]1a4.

[IpuBoANTE TpUMEpPHl MAaTEMAaTHUYCCKUX 3aKOHOMEPHOCTEH B MPHUPOJE W KU3HH,
pacno3HaBaTh MPOSIBJICHUE 3aKOHOB T€OMETPUU B UCKYCCTBE.

[IpuMeHATh TONy4YEHHBIE 3HAHUS Ha TMPAKTHUKE: aHAJIU3UPOBATh pEaJIbHbIC
CUTyalli W TPUMCHITh W3yYEHHBIC TIOHATHS B TMPOIECCE IOMCKA PEIICHHS
MaTeMaTH4eckn CHOPMYITHMPOBAHHON MPOOJIEMbI, MOJICTUPOBATh PEATbHBIE CHUTYyaIluu
Ha S3BIKE TEOMETPHH, HWCCIEA0BaTh IOCTPOCHHBIC MOJEIH C HCIOIh30BAaHUEM
r€OMETPUYECKUX TIOHSATUH W TEopeM, armapara aiareOpbl; pemarh MPaKTUYECKUe
3aJlayu, CBSA3aHHBIC C HAXOXKICHUEM T€OMETPUICCKUX BEIIMUKH.



TEMATHUYECKOE IINTAHUPOBAHUE
10 KITACC

KoumnuecTBo yacos DJIEeKTPOHHBIE
Ne HaumeHoBaHue pa3iesioB U TeM
Koutpoabubie Ipakruueckue  (undposbie)
n/n NPOrpamMMbl Bcero
padoThI padoThI o0pa3oBaTe/bHbIE
pecypchl
bu6nuoreka [JOK
! Beexenne B crepeomerpiio 10 https://m.eds00.ru/1c209e37
9 [Ipsimbie ¥ TIIOCKOCTH B MPOCTPAHCTBE. 12 1 bubnuorexa [HOK
[TapannenbHOCTh NPSIMBIX U MJIOCKOCTEN https://m.edso00.ru/1c209e37
3 [lepneHUKyISIPHOCTD MPSAMBIX U 12 bubnuoreka [JOK
IUIOCKOCTEM https://m.edsoo.ru/1c209e37
bubmuorexa [JOK
4 VYTrubl MeXAy NPSAMBIMU U TUIOCKOCTSMHU 10 1 https://m.edso0.ru/1c209e37
bubmuorexa [JOK
M 11 1
S HOTOTPATTHHIKH https://m.edso0.ru/1c209e37
N bubmmorexa [JOK
1
6 OOLEMEI MHOTOTpaHHHKOR d https://m.edsoo.ru/1c209e37
7 IToBTOpEHME: ceUeHMsI, PACCTOSHHUS U YTJIIbI 4 1 bubmorexa [JOK
p ' b T https://m.edso00.ru/1c209e37
OBHIEE KOJIMYECTBO HACOB I10 ITPOT'PAMME 68 5 0



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

11 KJIACC

KounyecTBO 4acoB JIeKTPOHHBbIE
HaumeHoBaHue pa3iesioB U TeM
Ne n/n Konrpoabubie Ipakruueckue (undposbie)
NPOrpaMMsbl Bcero
padoThI padoThI o0pa3oBaTe/IbHbIE
pecypcsl
bubmuoreka [JOK
1 Tena Bpametis 12 https://m.eds00.ru/1c209e37
N bubnmoreka [JOK
2 OOnEmbt Ten > 1 https://m.edso00.ru/1c209e37
bubmuoreka [JOK
3 BekTopbl 1 KOOpIMHATHI B IPOCTPAHCTBE 10 1 https://m.edsoo.ru/1c209e37
4 [ToBTOpeHME, 0000IIECHNE, 7 1 bubmuoreka [JOK
cucTeMaTH3allis 3HaHUH https://m.edsoo.ru/1c209e37
OBILIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 34 3 0



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

HOYPOYHOE IINTAHUPOBAHHUE

10 KJIACC
KoaundecTBo yacoB 9JIeKTPOHHDBIE
Ne Jlara P
Tema ypoka Konrpoabubie IIpakTuyeckue uugposbIe
n/n Bceero U3YYeHUS
padoTbI padoThbI o0pa3oBaTte/ibHbIE
pecypcesbl
OCHOBHBIE TIOHATHUS CTEPEOMETPUU: TOUKA,
IpsiMast, IIIOCKOCTD, IIPOCTPAHCTBO.
1 Hp aBuiIa U300 axceHHIs){ H;p ACYHKAX: 1 buGnuorexa [IOK
p p . pucy ' https://m.edsoo.ru/aecc77cd
M300paKeHUS IIOCKOCTEH, MapaieIbHbIX
HPSIMBIX (OTPE3KOB), CEPEIUHBI OTPE3Ka
9 [TonsTHs: nepecekarouecs MIOCKOCTH, 1 bu6mmoteka [JOK
MEPECEKAIOIINECS MPAMAs U INIOCKOCTh https://m.edsoo.ru/2d8a9c99
3 [ToHsITHS: TEpeceKarONUecs MIOCKOCTH, 1 bubnuorexa [JOK
MEPECEKAIOIINECS NPAMAs U INIOCKOCTh https://m.edsoo.ru/db685e73
3HaKOMCTBO C MHOTOTPaHHHUKaMH,
4 n300pakeHre MHOTOTPAaHHUKOB Ha 1 bubnmorexa IOK
p p https://m.edso0.ru/a63959ed
PHUCYHKaX, Ha TPOCKITHOHHBIX YEPTEIKAX
HavanbsHbie cBeieHUS 0 KyOe U TUpaMHU/IE,
5 nx pa3BépTku u mouenu. CeueHns 1 bubmorexa HOK
p p ’ https://m.edso0.ru/b30dff38
MHOT'OT'PaHHHKOB
HavansHble cBeieHUS 0 KyOe U TUpaMHU/IE,
6 nx pa3BépTku u mouenu. CeueHns 1 bubnnorexa [JOK
p P ’ https://m.edsoo.ru/3d8ffd32
MHOTOTPaHHUKOB
[Nousarue 06 aKCHOMAaTHUECKOM
7 IIOCTPOEHNH CTEPEOMETPHN: AKCHOMBI 1 bubmorexa LIOK
p p pHi: https://m.edsoo.ru/Occ5c4fe
CTEPEOMETPHUH U CIICACTBHS U3 HIX
8 [TousiTHE 00 aKCHOMATHYECKOM 1 bu6nunorexa LIOK



https://m.edsoo.ru/aecc77cd
https://m.edsoo.ru/2d8a9c99
https://m.edsoo.ru/db685e73
https://m.edsoo.ru/a63959ed
https://m.edsoo.ru/b30dff38
https://m.edsoo.ru/3d8ffd32
https://m.edsoo.ru/0cc5c4fe

MMOCTPOCHUHU CTCPCOMCTPHUU: AaKCUOMBI
CTECPCOMETPHHU U CIICACTBUA U3 HUX

https://m.edsoo.ru/239c8ch4

IToHsATHE 00 AKCUOMATUYECKOM

9 IIOCTPOECHUU CTEPEOMETPHUN: AKCHOMBI bubnnorexa LHOK
p P PHH: https://m.eds00.ru/65c6b106
CTEpEOMETPHUU U CIEACTBHS U3 HUX
[Tonsarre 00 akCMOMATHUYECKOM
10 IIOCTPOEHUU CTEPEOMETPUN: AKCHUOMBI Bubmaorexa ITOK
p p pHi: https://m.edsoo.ru/258fc245
CTEpEOMETPHUU U CIEACTBHS U3 HUX
B3anMHOe pacnosioskeHHe NPsSIMbIX B
1 MIPOCTPAHCTBE: MepeceKarouecs, bubnunoreka LIOK
MapasiebHbIE U CKPEIIMBAIOIINECS https://m.edsoo.ru/1a2520f6
psIMbIE
[TapannenbHOCTh IPSIMBIX U TUIOCKOCTEH B
12 MIPOCTPAHCTBE: MapajuIeIbHBIC IPSIMBIC B bubnunoreka LIOK
MPOCTPAHCTBE; NMAPaLICIbHOCTh TPEX https://m.edsoo.ru/93ad36b3
MIPSIMBIX
[TapamiensHOCTh MPSMBIX U TUNIOCKOCTEH B
13 npocTtpancTse: [lapaaaenbHOCTh IPSAMON U bubnmorexa IOK
pocip - ap P https://m.edsoo.ru/ee1d19b9
IIOCKOCTH
14 VTIIBI ¢ coHApaBIeHHBIMU CTOPOHAMHU bubmorexa HOK
p p https://m.edso00.ru/9f4071b9
15 VYron Mexay nopsIMBIMH B IPOCTPAHCTBE bubnmorexa OK
Ay b poctp https://m.edsoo.ru/fe 733862
16 VYron MeXay npsIMBIMH B IPOCTPAHCTBE bubmmorexa TIOK
Ay TP poctp https://m.edsoo.ru/2935a9a0
17 [TapaienbHOCTB IIOCKOCTEN: bu6muoreka [JOK
rapajieinbHble IIJIOCKOCTH https://m.edsoo.ru/2e18f255
18 CaoiicTBa napamieiabHbIX MIIOCKOCTEN bu6muoreka [JOK



https://m.edsoo.ru/239c8cb4
https://m.edsoo.ru/65c6b106
https://m.edsoo.ru/258fc245
https://m.edsoo.ru/1a2520f6
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[Ipocreiime npocTpaHCTBEHHBIE PUTYPHI

https://m.edsoo.ru/e504d656

19 Ha TUIOCKOCTH: TETPa’p, KyO bubmorexa LIOK
- TOTPEAP, YD, https://m.eds00.ru/4a28dc02
napasuiesienumnes
. bubnuorexa [{OK
20 Hoetpoerne et https://m.eds00.ru/1d434dof
. bubnuorexa [IOK
21 Hoctpoetie ceuernit https://m.edsoo.ru/ec26fe5d
Kontponbnas padota nmo teme "[Ipsmbie u
22 IJIOCKOCTH B IIPOCTPAHCTBE bubmorexa LIOK
poctp ] o https://m.edsoo.ru/9a0a9e56
[TapanienbHOCTh NPSAMBIX U MIIOCKOCTEN
IlepneHAUKYISIPHOCTD IPSMOU U
23 HJI(I))CKOCTI/I'};IG pneH UK IJ)BI HBIC MTPSIMBIC B bubmmorexa [JOK
+ EPHERIHRYTIP P https://m.edsoo.ru/b19f6a5d
MIPOCTPAHCTBE
24 [IpsimMble napasienbHble U bubnuoreka [IOK
MEePIEHANKYISIPHBIE K INIOCKOCTH https://m.edsoo.ru/0ac11c95
o5 [IpsiMble mapainienbHble U bubnmnoreka HOK
MEPIIEHAUKYISPHBIE K INIOCKOCTH https://m.edsoo.ru/ba545966
26 [Ipu3Hak nepneHAuKyJIIpHOCTH IPSIMOU U bubmmnoreka HOK
IIJIOCKOCTH https://m.edsoo.ru/f85bfc46
97 [Tpu3Hak nepneHAUKYIIPHOCTH IPSIMON U bubnnorexa [JOK
IIJIOCKOCTH https://m.edso0.ru/79165d15
28 TeopeMa 0 npsAMoON NepHEeH JUKYISAPHON bubmmnoreka HOK
IJIOCKOCTH https://m.eds00.ru/635c5087
29 Teopema o mpsMOM MEPIICHANKYISIPHOMN bubnuotexa [JOK
IIJIOCKOCTH https://m.edsoo.ru/bd3745f8
30 Teopema o npsMoil nepneHAUKYIIPHON bubmuoteka [IOK

IIIIOCKOCTH

https://m.edsoo.ru/7d18834b



https://m.edsoo.ru/e504d656
https://m.edsoo.ru/4a28dc02
https://m.edsoo.ru/1d434d0f
https://m.edsoo.ru/ec26fe5d
https://m.edsoo.ru/9a0a9e56
https://m.edsoo.ru/b19f6a5d
https://m.edsoo.ru/0ac11c95
https://m.edsoo.ru/ba545966
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https://m.edsoo.ru/7d18834b

[lepnieHquKymsp U HAKJIOHHBIE:

Bu6muotexa [JOK
31 paccTosiHUE OT TOYKH JI0 TUIOCKOCTH, htPtIpSJ_I/P/ImTe dsog)_[ru 133c477d3
PAcCTOSIHUE OT NPSAMOM JI0 INIOCKOCTH T '
[leprieHAUKYIISAp U HAKIOHHBIE!
b K
32 paccTostHue OT TOYKH JI0 TUIOCKOCTH, hggﬁ;;fg;?ﬁ I66fefadd
paccTosiHUE OT MPSAMOM 70 TNIOCKOCTH T '
[TeprieHUKYIISIp U HAKJIOHHBIE: Eu OK
e
33 paccTostHue OT TOYKH JI0 TUIOCKOCTH, htI:[Isz?/I//Ir(w)wTegsi)cL)lru 1a5b7h863
paccTostHUE OT MPSAMOM 70 TNIOCKOCTH T '
[TeprieHMKYIISAp U HAKJIOHHBIE: Eubs OK
34 paccTosiHUE OT TOYKH JI0 TUIOCKOCTH, h'::psj?/l//lr(w)f:cli(si):)lru Idbee22be
PACCTOSHHUE OT MPAMOM [0 IIIOCKOCTH T '
35 VYTIIBI B IPOCTPAHCTBE: YTOJI MEXKIY Bbu6moreka [JOK
MPSAMOU U TIIOCKOCTBIO https://m.edso0.ru/6b61b2b4
36 JIByrpaHHBIN yroJl, JMHEHHBIA yroi bubnuoreka [IOK
JBYTPAHHOI'O yria https://m.edsoo.ru/5faOb3ce
37 JIByrpaHHBIN Yo, TUHEWUHBIN yroi bubmuoreka [IOK
JBYTPAHHOI'O yria https://m.edsoo.ru/c7c777ed
[lepneHuKyISIPHOCTB MIIIOCKOCTEM: BuG OK
OTeKa
38 MPU3HAK MEePIEHIUKYIIPHOCTH IBYX nomorexa L
- https://m.edsoo.ru/ec3e2da3
IIOCKOCTEH
[lepneHUKyISIPHOCTB MIJIOCKOCTEM: BuG OK
39 MIPHU3HAK MEPIEHANKYISIPHOCTH JIBYX nommoreka I
- https://m.edsoo.ru/ed9e2a8e
TUIOCKOCTEHN
[lepneHUKyYISPHOCTB MIJIOCKOCTEM:
b K
40 MIPU3HAK MTEPIIEHANKYISIPHOCTH JIBYX nomorexa O
& https://m.edsoo.ru/ba75dc57
TUTOCKOCTEH
41 Teopema o Tpéx nepneHAUKYISIpax bubmuoteka [IOK



https://m.edsoo.ru/33c477d3
https://m.edsoo.ru/66fefadd
https://m.edsoo.ru/a5b7b8e3
https://m.edsoo.ru/dbee22bc
https://m.edsoo.ru/6b61b2b4
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https://m.edsoo.ru/e4972cdc

42 TeopeMma o Tpéx nepHeHANKYIApax bubmmorexa LIOK
https://m.edsoo.ru/52188a7d
43 Teopema o Tpéx nepreHANKYIApax brbmmorexa [JOK
https://m.eds00.ru/9f246736
KonTponbnas pabora no Temam
m "IlepnieHAUKYIIPHOCTD IPSIMBIX U bubnmnoreka HOK
miockocteil" u "Yriabsl MeXAy NPSIMbIMU U https://m.edsoo.ru/5b971ef3
miockocTsamMu"
[ToHsiTHE MHOTOTpaHHUKA, OCHOBHBIE
45 AJIEMEHTHI MHOTOTPAaHHUKA, BBITYKJIbIEC U bubnnoreka [JOK
HEBBIITYKJIbIE MHOTOTPAaHHUKH; Pa3BEPTKA https://m.edsoo.ru/2d24e873
MHOTOTpaHHHUKA
[Tpu3ma: N-yronpHas npu3Ma; TpaHu v
46 OCHOBAHUS IPU3MBL; TIPsIMasi U HAKJIOHHAS bubmmorexa [JOK
MIPU3MBI; OOKOBAs U MOJIHASI TOBEPXHOCTh https://m.edsoo.ru/b4ad63ad
MIPU3MBI
47 [Tapannenenumnen, npsMOyroJIbHBIN bubmuoreka [IOK
MapaJuleenuIiel U ero CBOMCTBa https://m.edsoo.ru/8a7be683
[Mupamua: N-yroiapHas mupaMuia, TpaHu
48 Y OCHOBaHUE MUPaMUIbl; OOKOBas U bu6nmorexa LIOK
ITOJIHAS TIOBEPXHOCTh ITUPAMMJIBL; https://m.edsoo.ru/fblcd0as
MpaBUJIbHAS U YCEUEHHAS TTUPAMUIA
[IpaBuIIbHBIE MHOTOTPAHHUKH: TTIOHSITHE
MPaBUIILHOTO MHOTOTPAHHHKA;
49 MpaBUJIbHAS MTPU3Ma U NPaBUITbHAS bubmmorexa LIOK
https://m.eds00.ru/074c8865
MUpaMuIa; TpaBUIbHAS TPEYTOJIbHAS
MUpaMU/Ia ¥ TPABUIIBHBINA TETpadap; Kyo
50 IIpencraBienue o NpaBUIbHBIX bubmuoteka [IOK



https://m.edsoo.ru/e4972cdc
https://m.edsoo.ru/52188a7d
https://m.edsoo.ru/9f246736
https://m.edsoo.ru/5b971ef3
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MHOTOTpaHHHUKAaX: OKTa’3/p, N0ACKadIp U
HKOCadIp.

https://m.edsoo.ru/a0fdd5bf

CuMMeTpHs B IPOCTPAHCTBE: CUMMETPUS
OTHOCHUTEJIBHO TOYKH, IIPSAMOM, INIOCKOCTH.

o1 DneMEeHThl CUMMETPUU B IUpaMuax, bubmorexa LIOK
https://m.edsoo.ru/b9e777d9
napaJiesienuneax, MpaBUIbHBIX
MHOTOTpaHHUKAX
Brrunciienue 3nemMeHToB
52 MHOTOTPaHHUKOB: pE€Opa, AMAroHay, bubmmorexa LIOK
https://m.edsoo.ru/6cdbecef
YTJIbI
[Tnomaas 60KOBOM MOBEPXHOCTH U
53 MOJIHOM MTOBEPXHOCTHU MPSIMOU MPU3MBI, bubnnoreka [JOK
IOl OCHOBAHUH, TeOpeMa 0 OOKOBOMA https://m.edso00.ru/37d84157
MOBEPXHOCTHU TPSMOM MPU3MBI
[Tnomans 60KOBOM MOBEPXHOCTH U
54 MIOBEPXHOCTU IIPABWIIBHOM MUpaMUBbI, bubmuoreka [IOK
TeopeMa o IIo@aau 60KOBOH https://m.edsoo.ru/5603e30b
MOBEPXHOCTH YCEUEHHOU TTHPAMHUIBI
55 KonrtponbHas pabora no Teme bubnmnoreka HOK
"MHoOrorpaHHuKu" https://m.edsoo.ru/a95f5c04
N bubmuoreka [IOK
>0 Monsrue 06 0breme https://m.edso0o.ru/7ad0020b
" bubmuoreka [IOK
> O0bEm mupamie! https://m.eds00.ru/235171b3
N bubmuoreka [{OK
>8 OGnEM mHpamiib! https://m.edsoo.ru/fA7dfefd
59 OO0BEM TUPAMHU/TBI bubmorexa [JOK

https://m.edso0.ru/79¢10312



https://m.edsoo.ru/a0fdd5bf
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bubnunorexa LIOK

60 Ob1EM mupamu! 1 https://m.edsoo.ru/2faadc3f
. bu6nmorexa [IOK
61 O6HEm mpusMbI 1 https://m.edso00.ru/79853608
N bu6nmmoreka [IOK
62 O61Em npusMbI 1 https://m.edsoo.ru/1e053890
N bu6nmoreka IIOK
63 O61Em npusMbI 1 https://m.edsoo.ru/482d3f51
KonTponbhas padota no teme "O0bEMBI bubnuorexa [IOK
64 1
MHOTOTpaHHUKOB" https://m.edsoo.ru/28a6573c
[ToBTOpEeHHUE, 0000IEHNE CHCTEMATH3AIIHS
65 sgaHuii. [loctpoeHue ceyeHumii B 1 buGnuorexa [IOK
' R https://m.edsoo.ru/098bedad
MHOTOTPaHHHKE
[ToBTOpenue, 0000IICHHE CUCTEMATH3AIUS
3HaHWil. BbIUnciieHue paccTOSIHUN: MEXITY
66 BYMS TOYKAMH, OT TOYKH JI0 IIPSAIMOM, OT 1 buGnuorexa [IOK
ABY ’ 710 TP ’ https://m.edsoo.ru/f7792ba9
TOYKH JI0 TUTOCKOCTH, MEXTY
CKPEUIMBAOIIUMUCS MPSIMBIMH
bubmmoteka IIOK
67 " 1
TOTOBAs KOHTPONLHAA padoTa https://m.edsoo.ru/b9146bc0
[ToBTOpEeHME, 0600IIEHNE CHCTeMAaTU3 AN
3HaHui. Beruncinenme yrios: Mex
68 CKPELINBAIOIIINMUCSI HYZMLIMI/I M?)I}(] 1 Bubmiorexa IOK
p IHV Hl p ’ Y https://m.eds00.ru/56765e8b
MPSIMO M TUIOCKOCTBIO, IBYTPAHHBIX
YIJI0B, YTJIOB MEX/1Y IJIOCKOCTSIMU
OBHIEE KOJIMYECTBO YACOB I10 68

I[TPOTPAMME
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11 KIIACC

KosauuyecTBo 4yacoB 1 DJIeKTPOHHbIE
ara
Nen/m  Tema ypoka Kourpoabsuble IIpakTuyeckue undposbie
Bcero U3Y4YeHUs
padoTsI padoThbI o0pa3oBaTte/ibHbIE
pecypcsl

1 Cdepa u map: ueHTp, paanyc, Iuamerp; 1 bubnmnoreka HOK
TUTOIIAb TOBEPXHOCTH Cephl https://m.edsoo.ru/0341bc2b
Bsaumnoe pacnonoxenue chepsl 1

bubnuoreka [{OK
2 IJIOCKOCTH; KacaTellbHas INIOCKOCTh K 1
https://m.edsoo.ru/bed12a43
chepe; iomaab chepsl

3 N3ob6paxenue chepsl, mapa Ha 1 bubmmorexa [JOK
mockocTd. CeueHus mapa https://m.edso0.ru/bc15f7f2
[unuaapudeckas MOBEPXHOCTD,

4 o0pa3yroIne UIHHIPHIECKON 1 bubmmoreka [JOK
MMOBEPXHOCTH, OCh LIMJIMHAPUYECKON https://m.eds00.ru/6054b8c1
MMOBEPXHOCTHU
[Hunwaap: ocHOBaHUS U OOKOBas

5 MMOBEPXHOCTh, 00pa3yroias u oCh; 1 bubnnorexa [JOK
ioua b O0KOBOW U MOTHOM https://m.eds00.ru/188f6216
MTOBEPXHOCTH
N300paxkeHne NUINHAPA HA TIIOCKOCTH.

6 Pa3Béprka nnmunapa. Ceuenus 1 bubmuoreka [IOK
IUIUHAPA (TTIOCKOCTHIO, TApATIIETbHOM https://m.edsoo.ru/016e25eb
WJTH TIePTIICHIUKYISIPHOM OCH IMITMHPA)

Konundeckast moBepXHOCTH, 00pa3yroIiue
7 KOHMYECKOU HOBCpXHOCTI/I ocf Hy}O 1 bubmmorexa [JOK
p . ’ https://m.edso0o.ru/c94ba09b
BEPIIMHA KOHUYECKOW TTOBEPXHOCTH
8 Konyc: ocHOBaHME U BEpILINHA, 1 bubmuoteka [IOK
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o0pasyromias u OCh; MIOMAaAb OOKOBOW U
IOJIHOM MOBEPXHOCTH

https://m.edsoo.ru/897dd3b2

VYceu€HHbII KOHYC: 00pa3yromme u

bu6nmorexa [IOK

9 ; S
BPICOTA, OCHOBATITL 1 DOKOBA https://m.eds00.ru/1468bab3
MMOBEPXHOCTh
N3006paxeHune koHyca Ha MIOCKOCTH.

Pa3Béptka konyca. CeueHus KoHyca
10 (TUTOCKOCTHIO, MapajuIeIbHOK bubmorexa LOK
> 112p https://m.edsoo.ru/Obdelbe8
OCHOBAHHUIO, U TUIOCKOCTHIO,
MIPOXO/AIIEH Yepe3 BEPIINHY)

1 KomOunanus Ten BpamieHus u bubnnorexa [JOK
MHOTOT'PAaHHUKOB https://m.edsoo.ru/3cef10e5
MHororpaHHHK, ONMUCAaHHBIA OKOJIO

12 cdepsl; cdepa, BUcaHHAs B bubmmorexa [JOK

PEI, COEPd, https://m.eds00.ru/0b136158
MHOTOTPaHHUK WX B TEJIO BPALICHUS
13 [Tonsitue 06 06BéMe. OCHOBHBIC bubmmoteka IIOK
CBOICTBa 0OBEMOB TEN https://m.edsoo.ru/26a03fb7
N bubnuoreka [{OK
14 06
DEM THIHHAPA, KOHyCd https://m.edso0.ru/5513d87b
N bubmuoreka [IOK
15 06
BEM LLapa i ILIOLAZK Chepbl https://m.edsoo.ru/d189bde2
[TogoOHbIE TeNa B MPOCTPAHCTRE.

16 COOTHOIIEHUS MEXKTY TUIOIIAISTMHU bubmuoreka [IOK
MMOBEPXHOCTEH, 00bEMaMH MTOJOOHBIX https://m.edsoo.ru/810cfleb
Ten

17 KonTponbnas pabora no temam "Tena bubnuorexa [IOK
Bpaienus" u "O6beMsl Ten" https://m.edsoo.ru/4a33a8ab

18 BekTop Ha MJI0CKOCTH U B MPOCTPAHCTBE bubnmnorexa [JOK



https://m.edsoo.ru/897dd3b2
https://m.edsoo.ru/1468bab3
https://m.edsoo.ru/0bde1be8
https://m.edsoo.ru/3cef10e5
https://m.edsoo.ru/0b136158
https://m.edsoo.ru/26a03fb7
https://m.edsoo.ru/5513d87b
https://m.edsoo.ru/d189bde2
https://m.edsoo.ru/810cf1eb
https://m.edsoo.ru/4a33a8ab

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

19 Crno)keHue ¥ BBIYMTAHHUE BEKTOPOB bubmmorexa [JOK
P https://m.edsoo.ru/23f4f089
20 YMHOXEHHE BEKTOpa Ha YHCIIO bubmorexa LOK
P https://m.edsoo.ru/dee379eb
PasnoxxeHue BekTopa 1o TpémM
21 HEKOMILUTaHapHBIM BekTopam. [IpaBuio bubmorexa LOK
P pam- 1P https://m.edsoo.ru/a28fd74e
napajuiesienune/ia
Pemenuie 3a1a4, CBI3aHHBIX C
22 MIPUMEHECHHUEM TPABHII JCHCTBUH C bubmmorexa [JOK
P P s https://m.edsoo.ru/5a827900
BEKTOpPaMH
93 KoopaunaTHO-BEKTOPHBIN METOM ITPU Bbu6moteka [JOK
pELIEHNH TEOMETPUYECKUX 3a1a4 https://m.edsoo.ru/d3alfe30
[IpsiMoyronbHas cucTeMa KOOPAHHAT B
24 I pOCT ZI;ICTBG Koopaunatst ;::I[cTo a bubmmorexa [JOK
pocTp N ' P pa. https://m.edso0o.ru/48db7058
[Tpocreiimme 3a1aun B KOOpIUHATAX
o5 VYron mexay Bektopamu. CkansipHOe bubmuoreka [IOK
MPOU3BEICHUE BEKTOPOB https://m.edsoo.ru/725effc4
26 Brrunciienue yrioB Mexay NpsSMbIMA U bubmuoreka [IOK
IJTOCKOCTSIMU https://m.edsoo.ru/8efbe78e
97 Kontponbhas pabota o teme "BekTtopsl bubnnorexa [JOK
Y KOOPJMHATHI B TIPOCTpaHCTBE" https://m.edsoo.ru/77c22fc5
[ToBTOpeHue, 06001IeHNE 1
08 cuctemaTusanus 3HaHui. OCHOBHBIE bubmuoreka [{OK
¢burypsl, ¢pakThl, TEOPEMBI Kypca https://m.edsoo.ru/1780ba5d
TUTAHUMETPUH
29 IToBTOpenue, 0000IIEHNE U bub6muoreka [IOK

CHCTeMaTHu3alus 3HaHUH. OcHoBHBIC

https://m.edsoo.ru/078cd184



https://m.edsoo.ru/5caefc1b
https://m.edsoo.ru/23f4f089
https://m.edsoo.ru/dee379eb
https://m.edsoo.ru/a28fd74e
https://m.edsoo.ru/5a827900
https://m.edsoo.ru/d3a1fe30
https://m.edsoo.ru/48db7058
https://m.edsoo.ru/725effc4
https://m.edsoo.ru/8efbe78e
https://m.edsoo.ru/77c22fc5
https://m.edsoo.ru/1780ba5d
https://m.edsoo.ru/078cd184

¢burypsl, pakThl, TEOPEMBI Kypca
TUTAHUMETPUH

[ToBTOpeHUE, 0600IICHNE 1

bu6nmorexa [IOK

7. 1
30 CHCTEMATH3ALIKS SHAHMUH. 38124H https://m.edsoo.ru/7491efe0
TUTAHUMETPUU H METOJIBI HX PEIICHUS
[ToBTOpeHME, 0000IIEHNE U
31 cHcTeMaTu3als 3HaHui. 3agaun 1 bubnnorexa LIOK
. -2l https://m.edsoo.ru/4dffda97
TUTAHUMETPUU H METOJIBI HX PEIICHUS
[ToBTOpEeHME, 0000IIEHNE 1
39 cucrtemaTusanus 3Hanuii. OCHOBHBIE 1 bubnuorexa [{OK
burypsl, pakThl, TCOPEMBI Kypca https://m.edsoo.ru/74b2ad91
CTEpEOMETPUH
bubmuoreka [IOK
33 n o 1
TOTOBA KOHTPOTLHAA pabota https://m.edsoo.ru/ec24dfc2
34 IToBTOpEeHME, 0000IIEHNE 1 1 bubnunoreka LIOK
cucTeMaTHu3alusl 3HaHuH https://m.edsoo.ru/f465d10e
OBIIEE KOJIMYECTBO YACOB I10 34

I[TPOT'PAMME



https://m.edsoo.ru/7491efe0
https://m.edsoo.ru/4dffda97
https://m.edsoo.ru/74b2ad91
https://m.edsoo.ru/ec24dfc2
https://m.edsoo.ru/f465d10e

MPOBEPSEMBIE TPEEOBAHUS K PE3YJIBTATAM OCBOEHUS
OCHOBHOM OBPA30OBATEJIBHOM ITIPOI'PAMMOBI

10 KUIIACC
Kon .
IIpoBepsiemble peaMeTHbIE Pe3yJIbTATHI 0CBOCHHS] OCHOBHOM
NpoBepsIeMOro .
o0pa3oBaTe/IbHOM NPOTrPaMMBbI CpeHero o01ero 00pa3oBaHus
pe3yJbTara
7 ['eomeTpus
7.1 OnepupoBaTh NOHATHAMU: TOYKA, MpsiMasi, INIOCKOCTh
25 [IpuMeHATh aKCHMOMBI CTEPEOMETPUM M CJIEACTBUS M3 HHUX [PU PELICHUU
' reOMETPUUECKUX 3ajau
23 OnepupoBaTh NOHATUAMU: MAPAIIIEIBHOCTh U NEPIEHIUKYISIPHOCTD NPSAMBIX U
' IJIOCKOCTEN
-4 KnaccupumupoBarh B3aMMHOE pPACIOJIOKEHHE NPSAMBIX M IUIOCKOCTEH B
' MIPOCTPAHCTBE
OnepupoBaTh NOHATUAMU: ABYTPAHHBIN YroJl, TPAaHU JBYTPAHHOTO yria, pedpo
7.5 JIBYTPAHHOI'O YyIJia, JIMHEHWHBIA yroj JABYTPAHHOTO yrila, TpajycHas Mepa
JIBYTPaHHOIO yrIjia
5 OnepupoBaTh MOHATUSMH: MHOTOTPAHHUK, BBINYKJIBIA UM  HEBBITYKJIBIN
' MHOTOTPaHHUK, 3JIEMEHTbHl MHOTOTpPaHHUKA, TPaBUIIbHBI MHOTOTPAHHUK
24 PacriozHaBath OCHOBHBIE BHJABl MHOTOIPAaHHUKOB (IUpaMuja, MpHU3Ma,
' pSMOYTOJIbHBIN Mapasienenunes, Kyo)
Knaccugunuponats MHOT'OTpaHHUKH, BbIOMpas OCHOBaHUs JUTSt
7.8 KJIacCU(UKaUU (BBIMYKJIblE U HEBBINYKJIBIE MHOTOTPaHHHUKHU, HPABHJIbHBIE
MHOTOTPAHHUKH, IPSIMbIE U HAKJIOHHBIE TPU3MBI, MapaJuIeNICIIUIIE Ib])
7.9 OnepupoBaTh NOHATHUAMH: CEKYIas TNIOCKOCTh, CEYeHNE MHOTOTPaHHUKOB
210 OOBSICHIATh TPUHLUIBl TOCTPOEHUS CEYEHWH MHOTIOIPAaHHUKOB, HCIOJIb3Ys
' METO/I CJIEJIOB
CTpouTh ceueHus MHOTOIPAaHHMKOB METOJIOM CJIE/IOB, BBIIOJIHAThH (BBIHOCHBIE)
7.11 IUIOCKUE YEepPTEeKU U3 PHUCYHKOB MPOCTHIX OOBEMHBIX (GUIYp: BHUI CBEPXY,
cOOKy, CHH3Y
Pemrate 3aaun Ha HaxOXJIEHHE I€OMETPUYECKUX BEIMYUH MO oOpasnam Hiu
7.12 aIropuT™MaM, MPUMEHSST WU3BECTHBIE AHATUTHUECKHE METOAbl MpPU PELIeHUU

CTAaHAAPTHBIX MATCMATUYCCKUX 3a/lda4d Ha BBIYUCICHUC paCCTOHHI/Iﬁ MCKOY




7.13

7.14

7.15

JBYMsI TOYKaMH, OT TOYKM JO MPSIMOM, OT TOYKM 10 IUIOCKOCTH, MEXKIY

CKPCIIUBAOIIHUMHUCA ITPAMBIMUA

Pemarp 3amaun Ha HaXOXKJIEHUE F€OMETPUUECKUX BEJIUYMH MO OOpaslaM HiId
QIroOpuTMaM, IMPUMEHSS W3BECTHBIC AHAJUTHUYECKHUE METOAbl MPU PELICHUU
CTaHJAPTHBIX MaTEeMaTHYECKUX 3aJa4 Ha BBIYHMCICHHUE VYIJOB MEXIY
CKpEIIMBAIOIIUMHUCA NPAMBIMH, MEXIYy IMpsAMOM U IUIOCKOCTBIO, MEXIY
IJIOCKOCTSIMU, JIByTPAHHBIX YTJIOB

Bbruncnsate 00bEMBI M IUIOMIAAU TMOBEPXHOCTEH MHOTOIPAaHHUKOB (IIpHU3Ma,
nupamMpa) C TNpPUMEHEHHEM (OpPMYJ, BBIYUCIATH COOTHOIIEHHUS MEXKIY
IUIOUIA/IIMU MTOBEPXHOCTEH, 00bEMaMU MOI00HBIX MHOTOTPAaHHUKOB

OHepI/IpOBaTL MNOHATHUAMU: CHMMCTPHUA B IPOCTPAHCTBC, LCHTP, OCb H

IUIOCKOCTh CHMMETPHUH, LIEHTP, OCh M TUIOCKOCTh CHMMETPUHU (PUTYPBI

7.16

7.17

7.18

W3Bnekarb, mnpeoOpa3oBbIBaTh U HHTEPIPETHPOBATH HHPOPMALUIO O
IPOCTPAHCTBEHHBIX TE€OMETPHUECKUX (HUTypax, MPEACTABICHHYIO Ha YepTexax
U PUCYHKax

[TpuMmensTh reomerpuueckue (GaxThl Ui PELICHUs] CTEPEOMETPHUECKUX 3ajad,
IIPEANOIAralOIIMX HECKOJIbKO IIAroB DPEIICHMs, €CIHM YCIOBUS IPUMEHEHUS

3aJlaHbl B IBHOU opMme

[IpumensTh  mpocTeiiliie MOporpaMMHBIE  CpPEACTBA W DJIEKTPOHHO-

KOMMYHUKAIIMOHHBIC CUCTEMBI ITPU PCHICHUU CTCPEOMCTPUICCKUX 3a1a4

7.19

7.20

[IpuBOIUTE IPUMEPBI MATEMATHYECKUX 3aKOHOMEPHOCTEN B MIPUPOJE U KU3HH,

paciio3HaBaTh IMMPOSABJICHHUEC 3aKOHOB '€OMCTPUU B HCKYCCTBE

[TpuMeHATh TONyYEeHHBIE 3HAHUS HA MPAKTUKE: aHAIM3MPOBATH pealibHbIE
CUTYyallul M TMPUMEHITh HW3y4eHHbIE TOHATHSA B MPOLECCE MOKCKA pEIICHUS
MaTeMaTHYeCKu CGHOPMYJIMPOBAaHHOW MpPOOJIEMBbI, MOAEIMPOBATH peaJbHbIE
CUTyallud Ha s3bIKE T'E€OMETPHM, MCCIEA0BaTh IIOCTPOEHHBIE MOJIENH C
UCMOJIb30BAHUEM T'€OMETPHUECKUX TOHATHH M TeopeM, ammapaTta anreOpsl,
pemarh MpakTUYECKUE 3ajjaud, CBS3aHHBIE C HAXOXIACHHEM Te€OMETPHYECKHX

BCJINYHUH

11 KUIIACC

Kon
NpoBepsieMoro
pe3yJjabTara

IIpoBepsiemble peAMeTHbIE Pe3yJIbTATHI OCBOEHUS OCHOBHOM
o0pa3oBaTe/IbHOI NPOrpaMMBbI CpeHero 001mero 00pa3oBaHus

6

I'eomerpus




OmnepupoBaTh MOHATUSAMH: LWIMHAPUYECKas MOBEPXHOCTb, OOpa3yrolue

6.1 HWIMHIPUYECKON  MOBEPXHOCTH, LMIMHAP, KOHUYECKas MOBEPXHOCTb,
o0pa3yronire KOHUIeCKOW MOBEPXHOCTH, KOHYC, cheprudecKkas TOBEPXHOCTh
6.2 PacnioznaBats Tena BpaieHus (UIHHAP, KOHYC, cdepa U map)
6.3 OOBSICHITH CITOCOOBI MTOTyYEHUS TEIl BPAIlCHUS
6.4 KnaccudunupoBars B3aMMHOE pacioiokeHrue ChEephl U MIIOCKOCTH
OnepupoBaTh MOHATUSMHU: IIAPOBOM CETMEHT, OCHOBAHHE CETMEHTA, BBICOTA
6.5 CErMEeHTa, IIapOBOH CII0I, OCHOBAHME IAPOBOTO CJIOS, BHICOTA IIIAPOBOIO CIOS,
LIapOBOM CEKTOP
6.5 Bbruncnsate  00bEMBI M IUIOIIAAM  TOBEPXHOCTEH  Tel  BpalleHWS,
' TEOMETPHYSCKHX TeJl C MPUMEHEHUEM (POpMYIT
6.7 OnepupoBaTh MOHITHSIMH: MHOTOTPAHHHK, BIIUCAHHBIA B cPepy U ONMUCAHHBIN
' oko11o cepsl, chepa, BiMcaHHAS B MHOTOTPAHHUK WITU TEJIO BPAIICHUS
68 BolyncnsaTe COOTHOIIEHUS MEXAY IUIOHIAJSMHU TOBEpXHOCTEH U 00BEMamu
- MOTOOHBIX TEI
6.9 N3o0paxkaTs u3ydaembie (UTYpBI OT PYKH U C TNPUMEHEHHEM IPOCTHIX
' 4epTEKHBIX UHCTPYMEHTOB
6.10 BoinonHsATh (BBIHOCHBIC) INIOCKUE YEPTEKU M3 PUCYHKOB MPOCTHIX 0OBEMHBIX
' buryp: BUI CBEpPXY, COOKY, CHU3Y; CTPOUTH CEUCHHS TEJ BPALICHUS
W3Brnekatb, WHTEPOPETUPOBATH U  MpeoOpa3oBbIBaTh HHPOPMAIUIO O
6.11 IIPOCTPAHCTBEHHBIX FEOMETPUUECKUX (PUTypax, MIPEJICTABICHHYIO Ha YepTexax
U PUCYHKaX
[TpumensTh TeoMeTprudeckue (HakThl sl PEIICHUS] CTEPEOMETPUUYECKUX 3a7ad,
6.12 MPEONIarafoliuX HECKOJIbKO IIaroB pEUIeHHs, €CIH YCIOBUS MPUMEHEHUS
3a/1aHbI B IBHOU (popme
6.13 OrniepupoBaTh MOHITHEM: BEKTOP B IPOCTPAHCTBE
BbITIONTHATE  TEWCTBUS  CIIOKEHUS BEKTOPOB, BBIYMTAHUS BEKTOPOB M
6.14 YMHOXEHHUS BEKTOpa Ha YHUCIIO, OOBSACHATh, KAKUMH CBOWCTBAMH OHH
00J1a1ar0T
6.15 [IpumeHsTh MpaBUiIo NapauieNenuneia Ipyu CI0KEHUH BEKTOPOB
OnepupoBaTh MOHITUSIMHU: JAEKAPTOBBI KOOPAUHATHI B MPOCTPAHCTBE, BEKTOD,
6.16 MOJIyJIb BEKTOpa, PABEHCTBO BEKTOPOB, KOOPAMHATHI BEKTOPA, YTOJ MEXKIY
' BEKTOpPaMH, CKaIIPHOE IPOM3BEJACHHE BEKTOPOB, KOJUIMHEAPHBIC W
KOMIUTAHAPHBIC BEKTOPHI
6.17 HaxoauTh cymMMy BEKTOPOB M MPOHM3BEJICHUE BEKTOpPA HA YHCIIO, YTOJI MEXIY




BCKTOpaMH, CKaJIApHOC MPOU3IBCACHHUC, pPACKIAAbIBATL BCKTOP MO JIBYM

HCKOJUIMHCAPHBIM BCKTOPaM

6.18

3aI[aBaTB IIJIOCKOCTh YPABHCHHUEM B I[GK&pTOBOfI CUCTCMC KOOpAMNHAT

6.19

Pemate HpOCTefIHIHe TCOMCTPHUYCCKUC 3aJjadul Ha MNPUMCHCHHUC BCKTOPHO-

KOOpAWHATHOTO METOJa

6.20

6.21

6.22

Pemiare 3amauM  Ha J0KA3aTeNbCTBO MATEMAaTUYECKMX OTHOILIGHUWA U
HaXO0XJIEHHE TeOMETPUYECKHX BEJIWYMH 10 oOpaslaM WU aJropUTMaM,
MPUMEHSISI U3BECTHBIE METOJbl MPU PEUICHUH CTaHAAPTHBIX MATEMaTUYECKUX
3a1a4y

[IpumeHsTh  mpocCTeWliie MOpOorpaMMHBIE  CpPEACTBA U BJIEKTPOHHO-

KOMMYHUKAIIMOHHBIC CUCTEMBI ITPU PCHICHUN CTCPCOMETPUUCCKHUX 3a/1a4

[IpuBoguTe npUMEPH MATEMaTUYECKUX 3aKOHOMEPHOCTEM B MpPUPOAE U

JKU3HHU, paCliO3HABATh IIPOABJICHUC 3aKOHOB I'COMETPUHN B UCKYCCTBC

6.23

[IpuMeHATh TNOJIy4EHHBIE 3HAHUA HA NPAKTUKE: aHAIM3UPOBATh PEAJIbHBIC
CUTyallUM WU INPUMEHATH W3YyYCHHBIE IOHATHSA B IPOLIECCE NOMCKA PELLCHUS
MaTeMaTHYeCKu C(HOpMyITUPOBAHHON MPOOJIEMBI, MOJEIUPOBATh peabHbIC
CUTyallUM Ha $3bIKE TE€OMETPHUM, HCCIENOBAaTh IIOCTPOCHHBIE MOJIEIU C
UCTIOJIb30BAaHUEM TE€OMETPUYECKHX MOHATHH M TEOopeM, ammapara aireOpsl,
pelarh MPaKTUYECKUE 3a/auM, CBSA3AHHBIC C HAXO0XICHUEM I€OMETPUYECKUX

BCJIMYHUH




IPOBEPAEMBIE 3JIEMEHTBI COAEP KAHUSA

10 KJTACC

Kon

7.1

7.2

7.3

7.4

HpOBepﬂeMblﬁ JIEMEHT COACPKaHUSA

I'eometpus

OCHOBHBIE TTOHSTHSA CTEPCOMETPHH. Tqua, npsamasd, MmiIOCKOCTb, IIPOCTPAHCTBO. Ilousarue
00 aKCMOMaTHYECKOM IMOCTPOCHUU CTCPCOMETPUHN: AKCUOMBI CTCPCOMETPHUHN U CJIICACTBHUA

U3 HUX

B3aumHOe pacnosokeHue NpsMbIX B IIPOCTPAHCTBE: MEPECEKAIOIUECS, MapaliebHbIle U
CKpeuuBaromuecs npsiMele. [lapamnenbHOCTh IMPSAMBIX M IUIOCKOCTEW B IIPOCTPAHCTBE:
IapaulelIbHbIE MPSMBIE B IPOCTPAHCTBE, MAPAJLIEIBHOCTL TPEX MPSAMBIX, NapaUIEIbHOCTD
IIPSIMOM M IUIOCKOCTU. YIUIBI C COHAIPABICHHBIMU CTOPOHAMM, YrOJI MEXAY NPSMBIMU B
npoctpancTse. [lapanenbHOCTh IMIIOCKOCTEH: MNapajulelbHbIE IUIOCKOCTH, CBOWCTBA
napajuleNbHbIX IIockocTeil. IIpocrelinme mpocTpaHCTBEHHbIE (DUTYphl HA IJIOCKOCTH:

TCTpA AP, KY6, mapauICJaCcuIca, IOCTPOCHUC ceueHH I

[lepneHUKYyIApHOCTE HPSAMOM M IUIOCKOCTH:  NEPIEHAMUKYJSPHBIE IpsSMBIE B
IIPOCTPAHCTBE, NPSAMBIE MapajUleIbHbIE W IMEPHNEHAMKYISIPHBIE K IIJIOCKOCTH, IMPHU3HAK
NEPIEHIUKYISIPHOCTH IPSIMOM M IUIOCKOCTH, TEOpeMa O IpsSMOM NEPIEHAMKYJISIPHON
IJIOCKOCTH. YTUIBI B IIPOCTPAHCTBE: Yo MEXAY IPSAMOM M IUIOCKOCTBIO, IBYIPaHHBIN
YIOJ1, IMHEWHBIN YroJl ABYTpaHHOro yriia. Ilepnenaukynsp u HakJIOHHBIE: PACCTOSHUE OT
TOYKHU JI0 TJIOCKOCTH, PACCTOSHUE OT MPsIMOM 10 IUIOCKOCTH, HPOEKIMsS (QUrypbl Ha
IJIOCKOCTh. [lepneHInKynsIpHOCTh IUIOCKOCTEH: MPHU3HAK NEPIEHAUKYISIPHOCTH JIBYX

mockocTeil. Teopema o TpEX MepreHUKYIpax

IlonsiTHE MHOTOrpaHHMKA, OCHOBHBIE JJIEMEHTBl MHOIOIDAaHHUKA, BBINYKJIbIE U
HEBBIITYKJIbIE MHOTOTPAaHHUKH, pa3BEPTKA MHOrorpaHHuka. [Ipusma: N-yroyipHas npusMma,
TpaHM M OCHOBaHMS NPU3MBI, MpsMas W HAKJIOHHAas MpPU3MbI, OOKOBas M TIOJIHAs
MIOBEPXHOCTh mpu3Mbl. [lapamienenunen, NpsAMOYroNbHBIA NapajuIeNICIANE] H  €ro
cBoiicTBa. [Tupamupa: n-yroiapHas nupaMuia, FpaHd U OCHOBaHHWE MHUpaMM[Ibl, OOKOBas U
IOJIHAsl ITOBEPXHOCTh INHUPAMMJBI, IPaBUJIbHAs M YCEUEHHAs NUpamMuaa. OJIEMEHTHI
npu3Mbl ¥ nupamMufsl. [IpaBWiIbHBIE MHOTOTpaHHMKHU: IOHSTHE IMPABUIBHOTO
MHOTOTpaHHHKA, IPaBUIIbHAS MIPU3Ma U MpaBWIbHAS MUPAMUA, IPaBUIIbHAS TPEYToJbHas
nupaMyia W TNpaBWIbHBIA — TeTpadap, KyO. IlpenctaBieHne o  NpaBHIIBHBIX

MHOTOTpaHHHUKaX: OKTa3Ap, 10AeKadip U ukocayapyrue CedeHus MpU3Mbl U TUPaMHUIbI

7.5

CumMeTpusi B NMPOCTPAHCTBE: CUMMETPUSI OTHOCHUTEIBHO TOYKH, MPSMOM, MIOCKOCTH.




OneMEHTBI CUMMCTPUU B MMUpaMUJaX, TapaluICJICIUICaAax, mpaBUJIbHbIX MHOT'OI'PAHHUKAX

Brruncnenue 3MeMEHTOB MHOTOTPaHHUKOB: pEOpa, nuaroHand, yribl. [lnomans 6oxoBoi

IIOBEPXHOCTU U TOJTHOH IIOBEPXHOCTHU HpHMOﬁ IMPU3MBLI, ILUIOIIA/lb OCHOBaHHfI, T€OpEMa O

7.6 OOKOBOI MOBEPXHOCTHU NPsAMOI Mpu3Mbl. [1momans 60KOBOI MOBEPXHOCTH U TOBEPXHOCTH
IIPAaBUIBHOM MUPaMUAbI, TeOpeMa O IUIomag yced€éHHOM nupamuabl. Ilonarue 00
00béMe. OOBEM THPaMUIBI, TPU3MBI

_ [lonobuble Tena B mpoctpaHcTBE. COOTHOLIEHMSI MEXAY IUIOIIAAIMHU IIOBEPXHOCTEH,

' 00BEMaMU TOTOOHBIX TET
11 KUIIACC
Kon IIpoBepsieMblii 3J1IeMEHT COAEePKAHMS
6 I'eomerpust
Hunuaapuyeckas MOBEPXHOCTb, 00pa3yrolle UIHIMHAPUYECKOM IOBEPXHOCTHU, OCh
6.1 LHWINHAPUYECKOM moBepxHOCTH. Llwimuap: ocHoBaHMA H  OOKOBas IOBEPXHOCTb,
00pa3yromias u OCh, IJIOMIA > OOKOBOM M MOIHON TTOBEPXHOCTH
Konunyeckass moBepxHOCTb, 00Opa3yrolue KOHUYECKOM IOBEPXHOCTH, OCb W BEpLIMHA
6.2 KOHHMYEeCKOM noBepxHocTH. KoHyc: ocCHOBaHME UM BepIlIKHa, 00pa3yrolias U OCh, IJIOLIA/lb
' OOKOBOM U MOJHOM MOBEPXHOCTU. Y CEUEHHBII KOHYC: 00pa3yIolIye U BbICOTa, OCHOBAHUS
1 OOKOBasi MOBEPXHOCTh
6.3 Cdepa u map: meHTp, pamuyc, AHMAMETp, IUIOMIATh MOBEPXHOCTH cdepbl. B3zaumuoe
' pacnosoxeHue cepsl U MIIOCKOCTH, KacaTeabHas INIOCKOCTh K cepe, mioianb chepsl
6.4 N300paxeHnue Ten BpalleHUs Ha MII0CKOCTH. Pa3BépTka HUIMHApPa U KOHYCa
6.5 KoMOuHanmu Tten BpamieHUss ¥ MHOTOIPAaHHUKOB. MHOTOTrpaHHMK, ONUCAHHBIA OKOJIO
' cdepsl, cepa, BUcaHHAs B MHOTOI'PaHHMK, WIIM TEJIO BPALLICHUS
[Tonssitue 00 o00bEMe. OcHOBHBIE CBOMCTBa 00BEMOB Ten. Teopema 00 oO0BEME
6.6 IPSIMOYTOJIBHOTO Mapajuleienuieaa u cieacTBus u3 He€. OObEM LMIMHIpA, KOHYCA.
O06BEéM mapa u riomazab chepbl
6.7 ITonoGHble Tena B mpocTpaHcTBe. COOTHOIIEHUS MEXIY IUIOMIAJSIMH IOBEPXHOCTEH,
' 00bEMaMU MOT00HBIX TeT
6.8 Ceuenuss 1mwinHApa (MapajuleIbHO M HEPHEHIUKYISPHO OCH), CEYEHHs KOHyca
' (mapannenbHOE OCHOBAHUIO U MPOXO/SIIEe Yepe3 BEPIINHY), CeUeHuUs 1apa
Bekrop Ha mimockocTM M B mpocTpaHcTBe. ClOXKEHME W BBIYMTAHUE BEKTOPOB.
6.9 YMHOXXEeHHE BeKTOopa Ha uucio. Pa3joxkeHue BekTopa MO TPEM HEKOMIUIAHAPHBIM
' BekTopaMm. IIpaBuio mapamnenenunena. PemieHue 3anad, CBS3aHHBIX C NPUMEHEHHEM
IIpaBUJI ICUCTBUH C BEKTOPaMHU
6.10 [IpsmMoyronbpHass cUCTeMa KOOpIMHAT B MpocTpaHcTBe. KoopauHaThl  BEKTOpA.




[Ipocreitmne 3amauym B KOOpAMHATax. Yroil Mexay BekTopamu. CkansipHoe
MPOU3BEICHUE BEKTOPOB. BpIUMCIIEHHE YIVIOB MEXAY MOPSIMBIMA M IUIOCKOCTSIMH.

KOOp,I[I/IHaTHO'BeKTOpHHﬁ MCTOJ IIpH PCIICHHUU I'€COMCTPUUCCKUX 3a1a4



IHPOBEPAEMBIE HA EI'D 10 MATEMATUKE TPEBOBAHUS K
PE3YJBbTATAM OCBOEHUMSI OCHOBHOM OBPA3OBATEJIbHOM
IHPOI'PAMMBI CPEJJHEI'O OBIIEI'O OBPA3OBAHUA

Kon
NpoBepsieMoro
TpeOoOBaHMS

IIpoBepsiemble TPeGOBAHUS K PeIMETHBIM pPe3yJbTATAM OCBOEHUS
OCHOBHO# 00pa30BaTe/IbHOI MPOrpaMMbl CpeHero 001ero 00pa3oBaHus

Bnagenue Meronamu J10Ka3aTeNbCTB, alTOPUTMAMM PELLEHUS 3a7ad; YMEHHE
dbopMynupoBaTh UM ONEPUPOBATH TMOHATUSIMHU: OIpEAEJICHHe, AaKCUOMa,
TEOpeMa, CIJIEJCTBUE, CBOICTBO, IPHU3HAK, J10KA3aTEIbCTBO, PAaBHOCHUJIbHBIE
GOopMyIUPOBKH; NPUMEHATh UX; YMEHHE QOopMyIupoBaTh oOpaTHOe U
IIPOTUBOINOJIOXKHOE YTBEP)KIACHHE, MPUBOJIUTH NPUMEPHl U KOHTPIPUMEPHL,
MCIIOJIb30BaTh METOJ] MATEMATUYECKOW MHIYKLUU; MPOBOJAUTH JTOKa3aTeJIbHbIC
paccyXAeHMs] NpU PEIIEHUU 3a]ad, OLCHUBATh JIOTMYECKYIO IPaBUIBLHOCTb
pacCyXJI€HUI; YMEHHE ONEpUPOBATh NOHATUSAMU: MHOXKECTBO, IIOJIMHOXKECTBO,
omepauy  HajJ  MHOXXECTBaMH; yMEHHUE  MHCIOJNb30BaTb  TEOPETHKO-
MHO>KECTBEHHBIN anmnapar JJisi ONUCAaHUs PEATbHBIX MPOLECCOB U SBJICHUMN U
IpU PEIEHUU 33/a4, B TOM YHUCIIE U3 APYTUX Y4E€OHBIX MPEAMETOB; YMEHUE
ONepupoBaTh MOHATHSAMH: Tpad, cBsI3HBIM Tpad, AepeBo, IUKI, rpad Ha
IUIOCKOCTH; YMEHHUE 33JaBaTh M ONHUCHIBATh I'padbl pa3IMYHBIMU CIIOCOOAMU;

HCIIOJBb30BaTh Fpa(l)BI IIpU pCHICHUH 3a4a4

YMeHue onepupoBaTh NOHATHIMU: HATYPaJIbHOE YUCIIO, LIEJIOE YUCIIO, CTETIEHD
C 1IeNbIM T[OKa3aTeleM, KOpeHb HaTypajlbHON CTENEHH, CTENeHb C
palMoOHalIbHBIM II0KA3aTeleM, CTENEHb C JEHCTBUTEIIBHBIM IIOKA3aTEeleM,
Jorapu(M 4ucia, CHHYC, KOCUHYC M TaHT€HC IPOU3BOJIBHOTO YMCIA, OCTATOK
0 MOZYJII0, PAalMOHAIBHOE YHUCIO, HMPPAlMOHAIBHOE YHMCIO, MHO)KECTBA
HaTypaJIbHbIX, LEJbIX, PAlUOHAJBHBIX, JACUCTBUTENbHBIX YHCEN; YMEHHUE
UCMOJIb30BaTh TMPU3HAKU JIEIMMOCTH, HAWMEHBIIMH OOl JenuTtens u
HauMeHblllee oOliee KpaTHoe, aiaroput™M EBKinaga mnpu peleHu 3ajad;
3HAKOMCTBO C Pa3JWYHBIMU MO3ULMOHHBIMH CHUCTEMAMM CUHUCIICHUS; YMEHHE
BBIMOJHATh BBIYMCIIEHWE 3HAUY€HUH U TpeoOpa3oBaHMsI BBIPAKEHUH €O
CTETIEHSIMM W  Jiorapupmamu, MpeoOpa3oBaHHs APOOHO-PALMOHATIBHBIX
BBIpQXEHHI; yMEHHE OINEepUpOBaTh MOHSTUAMHU: IOCIEJOBATEIbLHOCTD,
apudMeTHuecKas Nporpeccusi, reoMeTpuyeckas mporpeccusi, OeCKOHEYHO
yObIBaroias reoMeTpuyecKas IIPOTrpeCCHs; yMeHue 3a]aBaTh

MMOCJICAOBATCIIBHOCTU, B TOM YHUCIC C MNMOMOINBKO PECKYPPCHTHBIX (1)OpMyJ'I;




YMEHHUE OIEepUpOBaTh MOHATUAMH: KOMIUIEKCHOE YHCIIO, CONPSHKEHHBIE
KOMIUIEKCHBIE YHCJIa, MOJYJdb U apryMeHT KOMIUJIEKCHOro 4wucia, Gopma
3allUCU  KOMIUIEKCHBIX 4Hucel (TFeoMeTpuyeckas, TPUTOHOMETpUYECKas U
anrebpanyeckas); yMeTb HPOU3BOJAUTH apudmeTrnyeckue JeHCTBUS C
KOMILIEKCHBIMH YMCIIAMU; IPUBOAUTH IPUMEPHI UCIIOJIb30BAHUS KOMILIEKCHBIX
4YyCcell; OMNEpPUPOBaTh MOHATUSIMHU: MaTpuua 2x2 u 3%3, omnpeaeauTenb

MAaTpHULIbl, FEOMETPUYECKHUM CMBICIT ONIPEAETUTEINS

YMeHue onepupoBaTh IOHATUSMH: PAaLMOHAJIBHBIC, HpPpaLUOHAIbHbIC,
[OKa3aTeabHbIC, CTENEHHbIE, JIOrapu(pMHUUECKHe, TPUTOHOMETPUUECKUE
YPAaBHEHUS M HEPABEHCTBA, MUX CHUCTEMBI; YMEHHE OIEPUPOBATH IOHATUSAMMU:
TOKAECTBO, TOXKIECTBEHHOE IpeoOpa3oBaHUE, YpaBHEHUE, HEPABEHCTBO,
CHUCTEMa YPaBHEHHHM M HEPABEHCTB, PABHOCHJIBHOCTb YPAaBHEHUM, HEPABEHCTB
U CHCTEM; YMEHUE pellaThb YPaBHCHUSA, HEPABEHCTBA U CUCTEMBI C IIOMOIIBIO
pa3JIMYHBIX IPUEMOB; pelIaTh YpPAaBHEHMS, HEPABEHCTBA M CHUCTEMBI C
[apaMeTpoM; IIPUMEHATb YPAaBHEHMSI, HEPABEHCTBA, UX CUCTEMBI Ul PEIICHUSA
MaTeMaTHYECKUX 3a7ad W 3a/a4 M3 Pa3InYHbIX 00JacTell HayKH U peabHON

KHU3HHU

YMeHue  omnepupoBaTh  MOHATUAMHU:  (QyHKOMS, 4YETHOCTH  (DyHKIMH,
NEPUOTUYHOCTh  (YHKIUH, OTPAHMYCHHOCTh (YHKIWH, MOHOTOHHOCTH
GyHKLIUH, SKCTpeMyM (YHKIMM, HauOojblllee M HaMMEHbIIEEe 3HAYCHMS
(GYHKIIMM Ha NOPOMEXKYTKE, HempepbiBHAs (QYHKIUS, aCUMITOTHI rpaduxa
¢GyHKUMU, TepBas W BTOpas NPOMU3BOJHAs (YHKIMH, T€OMETPUUYECKUH U
(bu3nyecKuil CMBICI MTPOU3BOIHOM, EPBOOOpa3Hast, ONpeAeIEHHBIA UHTETpal;
YMEHUE HaXOAWUTh AaCUMNTOTHl rpaduka (QYHKIUH; yMEHHE BBIYUCIATH
IIPOU3BOJHBIE CYMMBbI, IPOU3BEIEHUS, YACTHOIO M KOMIIO3ULUHU (PYHKIIMH,
HaXO/UTh ypaBHEHUE KacaTeIbHOM K rpaduky (yHKIMH; YMEHHE HaXOIUTh
IIPOU3BOJHBIE AJIEMEHTAPHbBIX (DYHKIUN; YMEHHE UCIOJIb30BaTh MPONU3BOAHYIO
JUIs  UcciefoBaHUS (YHKUMH, HAXOAUTh HaWOOJbIIME U HaMMEHbIINE
3HaueHusi (QYHKIUI; CTPOUTH IpaUKM MHOTOWIEHOB C HCIIOJIb30BAaHUEM
anmapara MaTeMaTMYeCKOro aHajau3a; IPUMEHATh IPOU3BOJHYIO  AJIA
HAXO0X/ICHNS HAWIYYIlero pelmeHusl B MPUKIAIHbIX, B TOM YHCJE COIMAIbHO-
HKOHOMHMUYECKUX M (PU3MUYECKHX 3a7ayax; HAXOIUTh IUIOIAIN U 00bEMBI GUTY
C TIOMONIbIO  UWHTErpaja; MNPUBOJUTH  IPUMEPHl  MaTEeMaTHYECKOIo

MOJIEIIUPOBAHMS ¢ IOMOIIBIO AU depeHIInaNbHBIX YpaBHEHHI

YMenue onepupoBaTh NOHATUSIMH: TIpaduk (yHKIMH, oOpaTHas QyHKIHS,

KOMIO3UIMs  (QYHKUMH, JMHEHHas QyHKOUSA, KBaapaTUyHas QyHKLuS,




pauvoHanbHas  (QYHKUMA, CTENeHHas (QYHKOHUA, TPUTOHOMETPHYECKUE
byHKIIMHM, OOpaTHBIE TPUTOHOMETpUUYECKHE (YHKIIMU, TIOKa3aTeIbHAs M
norapudmuueckas QyHKIMHA; YMEHHUE CTPOUTH rpaUKu M3y4eHHBIX (YHKIIUH,
BBINOJIHATH IIpeoOpa3oBaHus rpadukoB GyHKIUM, UCIIOIB30BaTh TpapUKH A
U3y4eHHsI TPOIECCOB W 3aBHUCHUMOCTEH, MpHU PpEIICHWH 3a1ad M3 JpYyTux
y4eOHBIX MPEAMETOB M 3a/ad U3 PEaJbHOM KM3HM; BbIpaXkaThb (opmysiamu
3aBHCUMOCTH MEXIy BEIMYMHAMH;, MHCIOIb30BaTh CBOWCTBA M TpaduKH
GyHKUMH A7 pelleHus ypaBHEHMH, HEpaBEHCTB M 3aJad C IapaMeTpamy;
n300paxaTb Ha KOOPAMHATHOM IJIOCKOCTHM MHO)KECTBA PELIECHUI YpaBHEHMH,

HEPABCHCTB U UX CUCTEM

YMeHue peniath TeKCTOBbIE 33/1a4d Pa3HBIX TUIIOB (B TOM YHUCIIE HA MIPOLIEHTHI,
JIOJIM Y YacTH, HA JBWXKEHUE, pabOTy, CTOUMOCTh TOBApPOB U YCIIYT, HAJIOTH,
3aJaud M3 OONAcTH YINpaBiCHUS JIMYHBIMU U CEeMEHHbIMH (UHAHCAMH);
COCTABJISITh BBIPAXKEHUSI, YPABHECHHS, HEPABEHCTBA U UX CUCTEMBI 1O YCIOBUIO
3aJa4uM, UCCIIEI0BaTh MOJYyYEHHOE PEIIeHHEe U OIICHUBATh MPaBIONOI00HOCTh
pe3yabTaTOB; YMEHHE MOJCIHUPOBATh pEAbHbIE CHTYallud Ha S3bIKE
MaTeMaTHKH; COCTABIISTh BHIPAXKEHUS, ypAaBHEHUS, HEPABEHCTBA U UX CHUCTEMBbI
[0 YCJIOBHUIO 33Jiaud, UCCJIEI0BaTh IOCTPOCHHBIE MOJENIN C HCIIOJIb30BAHUEM

anmapara anreOpbl, UHTEPIPETUPOBATH MOJTYYSHHBIN pe3yIbTaT

YMeHue omnepupoBaTh IOHATHAMM: CpeaHee apudMeTHuecKoe, MeauaHa,
HauOoJbIllee W HaMMEHbIIEEe 3HAUEHHUs, pa3Max, JUCHEpCHs, CTaHAApTHOE
OTKJIOHEHHE YHCJIOBOro Habopa; yYMEHHE W3BJIEKaTh, HHTEPIPETHPOBATH
uH(pOpMallMIO, TPEACTAaBICHHYI0 B TaOiIuIax, Ha Jauarpammax, rpaduxax,
OTPaXKaIOIlYl0 CBOWMCTBA pEaJbHBIX IPOLIECCOB U SBICHUN; IPEICTABIIATH
MH(OPMALIMIO C IOMOIIbIO TAOJUI] U TMarpaMM; UCCIeI0BaTh CTATUCTUUECKHE
JTaHHbIE, B TOM YHUCIIE ¢ IPUMEHEHUEM IpaMueCcKuX METO/I0B U 3JIEKTPOHHBIX
CpeACTB; rpaUuecKu HCCIeI0BaThb COBMECTHBIE HAONIOJIEHHS C IIOMOIIbIO

AuarpaMm pacCcCruBaHusd U JIMHEMHOMN perpeccun

YMeHue onepupoBaTh NOHSITUSIMH: CIYYalHBIH ONBIT U CIIy4ailHOE COOBITHE,
BEPOSTHOCTh CIY4aHOTO COOBITHS; YMEHHE BBIUUCIATH BEPOSITHOCTH C
UCIOJIb30BaHNEM TpadUUYeCKUX METOJI0B; MPUMEHATh (DOPMYIBI CIOXKEHUS U
YMHOXXEHHUSI BEpOSITHOCTEH, (OpPMYNly TIOJHOM BepOATHOCTH, (HopMyTy
bepnymin, komOuHatopHble (GakThl U (QOPMYJIbl; OLEHUBATh BEPOSTHOCTU
peasbHBIX COOBITHI; YMEHHE ONEPUPOBAThH MOHATUAMU: CIy4yaiiHas BEIWYHHA,
pacrpezieieHue BEpOSITHOCTEH, MaTeMaTH4ecKoe OKUJaHHWe, IUCIEepCUsl U

CTAaHAApPTHOC OTKJIIOHCHHUC cnyqaﬁHoﬁ BCJIIMYHHEI, Q)YHKI_[I/II/I pacnupeCaciICHUA U




IUIOTHOCTH PaBHOMEPHOTO, IOKA3aTEIIbHOTO M HOPMAJIBHOTO pacIpeaesieHuil;
YMEHHE HCIIONb30BaTh CBOMCTBA M3YYEHHBIX DACIpPENCNCHUN IS PEUICHUS
3aJa4; 3HAKOMCTBO C TMOHATUSAMH: 3aKOH OOJIBIIMX YHCEN, METOMIbI
BBIOOPOUYHBIX HCCIICOBAaHUI; yMEHHE TPHUBOAUTH IPUMEPHI MPOSBICHUS
3aKoHa OOJIPIIMX YMCENl B MPUPOAHBIX M OOIIECTBEHHBIX SIBICHUSX; YMEHUE
OIIEpUPOBATh MOHATUSMU: COYETAaHHE, IIEPECTAHOBKA, YHCIIO COYCTAHHH, YHUCIIO
NepecTaHoBOK; OMHOM HpI0TOHA; yMeHUE MPUMEHSATh KOMOMHATOPHBIE (PAKTHI
U pacCyXAeHHs Ui pEHICHHs 3ajgad; OLCHUBATh BEPOSTHOCTH peaJbHBIX
COOBITHI; COCTaBIIATH BEPOSTHOCTHYID MOJENb M  HHTEPIPETUPOBATH

MOJIy4YEHHBIH pe3yNbTaT

YMeHue onepupoBarh NOHATUAMU: TOUYKA, MPsAMas, INIOCKOCTh, IPOCTPAHCTBO,
OTPE30K, JIy4, BEJIMYMHA YIJIa, IVIOCKUI yroJl, IBYTPaHHBIA YroJj, TPEXIPaHHbBIN
yroJl, CKpEIIMBAIOIIMECS IpsIMblEe, NApauUIEIbHOCTh U INEPHEHIUKYISPHOCTD
IPSAMBIX WM IUIOCKOCTEH, Yroja MEXAy MNpPAMBIMHM, YIoJl MEXKIy HpsIMON M
IUIOCKOCTBIO, YTOJI MEKIY IUIOCKOCTSIMH, PACCTOSIHUE OT TOYKH JO TUIOCKOCTH,
paccTosiHUE MEXKAY INPSIMBIMHM, PACCTOSHHE MEXAY IUIOCKOCTSAMHU; YMEHHE
UCMOJb30BaTh MpPU pEIIeHUM 3aJad HU3ydeHHble (aKThl U  TEOpPEMbl
IUIAHUMETPUM; YMEHHUE OLIEHMBATh pa3Mepbl OOBEKTOB OKPYXKAIOILIET0 MHpPA;
CTPOUTb MATEMATUYECKUE MOJEIM C MOMOIIBIO I€OMETPUYECKHUX IOHITHH U

BCJIMYHMH, PCIIATh CBA3AHHBIC C HUMHU MPAKTUYCCKUC 3a1a4n
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YMeHue omnepupoBaTh MOHATUSAMHU: IUIOMAAbL (GUTYpbl, O00BEM (QUrypsl,
MHOTOTPaHHMK, MPaBWJIbHBIH MHOTOTPAaHHHUK, CEYEHHE MHOTOTpaHHUKA, KYO,
napajulesienunen, npusma, nupampaa, Gurypa M HOBEPXHOCTh BpallleHUs,
IWIMHAP, KOHYC, Iap, cdepa, IUIOmanab cdepbl, IUIOMAAb MOBEPXHOCTH
NUPAMUJIBI, TPU3MBI, KOHyca, LMIMHApPA, O00BEM Kyba, HpsIMOYTOJIBHOIO
napajuleJenuneia, TMpaMuIbl, IPU3MbI, IUIUHAPA, KOHYCA, 11apa, pa3BEépTKa
MOBEPXHOCTH, CEUYEHHUS KOHyca W UIWIMHJIpa, NapauielbHble OCH WIH
OCHOBAaHMIO, CEYEHME Ilapa, IUIOCKOCTh, Kacaromascs cQepsl, IUIUHIPA,
KOHyCa; yYMEHHE CTpPOUThb  CEYEHHE  MHOIOTpaHHMKa, HM300pakarhb
MHOTOT'PaHHHUKH, (PUTYPBI U TOBEPXHOCTU BPALICHUS, UX CEUEHUs, B TOM YHCIIe
C TIOMOIIBIO 3JEKTPOHHBIX CpPEACTB; YMEHUE IPUMEHSATh CBOMCTBa
reOMEeTpUUECKUuX (UTyp, CaMOCTOSTEIbHO (POPMYIUPOBATH ONPEACICHUS
U3y4aeMbIX (UIyp, BBIABUTATh THUIOTE3bl O CBOMCTBAX M MpPU3HAKaX
reoMeTpuueckux ¢Guryp, OOOCHOBBIBaTH WIJIM ONpPOBEprarh HX; YMEHHE
MPOBOAMUTH KAacCUPHUKALMI0 (UTYp MO Pa3IMYHBIM MpPHU3HAKaM, BBIOJHATH

HCO6XOI(I/IMLIC AOMOJHHUTCIBHBIC ITIOCTPOCHUSA
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YMeHue onepupoBaTh MOHITUSMH: BY)KEHHE B IPOCTPAHCTBE, MapalIeIbHBIN
NEpeHOC, CHMMETpUsT Ha IUIOCKOCTH W B TPOCTPAHCTBE, IOBOPOT,
npeoOpa3oBanue mo00us, TOJ00HbIE (PUTYPHI; YMEHUE PACIIO3HABATH PaBHBIE
U T0J00HBIE (GUTYpBI, B TOM 4YHCIE B TPUPOJAE, UCKYCCTBE, apXHUTEKTYpE;
UCTIOJIb30BaTh T€OMETPUYECKUE OTHOIIEHUS NpPU PEIICHUH 337a4; HAaXOAUTh
reOMETPUYCCKUE BEIMYUHBI (IJTMHA, YTOJI, IUIONIAh, 00BEM) MPH pPEHICHUU
3aJa4 M3 JpPYrux y4eOHBIX MPEIMETOB M M3 peaJbHOM >KU3HU; YMEHHE
BBIYUCIISATh TEOMETPUYECKHE BEIUYMHBI (JJIMHA, Yroj, IUIONIaah, OOBEM,
IUIOIIAAb MOBEPXHOCTH), UCTIONB3Ysd MU3ydeHHBIE (POPMYIJIBI U METOJBI, B TOM
YHciie: IUIOMANb TIOBEPXHOCTH THPAMUBI, TPU3MBI, KOHYCa, LWJIMHJPA,
wiomaab chepsl; 00bEM Ky0a, IPSIMOYTOIBHOTO NapalIe/IeuIe/1a, THPaMUIbI,
NpU3MBI, MWIMHAPA, KOHYCA, IIapa; YMEHHE HAaXOIWTh OTHOIICHHE OOBEMOB

NOJ00HBIX GUryp

12
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YMeHHne omnepupoBaTh MOHATUSIMH: TPSIMOYTOJbHAs CHUCTEMa KOOPJMHAT,
BEKTOP, KOOPAMHATHI TOYKHU, KOOPJIMHATHI BEKTOpa, CyMMa BEKTODPOB,
NPOM3BEACHNE BEKTOpA HAa YHCIIO, PA3JIOKEHHE BEKTOPA 1O 0a3ucy, CKaIPHOE
MPOU3BEICHNE, BEKTOPHOE MPOU3BEACHHE, YroJd MEXKAYy BEKTOpaMH; yMEHHE
WCIIOJIb30BaTh  BEKTOPHBIM M KOOPAMHATHBIM  METON IS PEIICHHS

TCOMETPHUYCCKUX 3ala4d U 3a4a4 APYTUX y‘le6HBIX mpeaIMCTOB

YMeHne BbIOMpaTh MOAXOANIMN METOM Il PEIICHHS 3aJa4yd; MOHUMaHUe
3HQUMMOCTH MaTeMaTUKU B U3YYCHUH TPUPOIAHBIX U  OOIIECTBEHHBIX
MpOILIECCOB U  SBJICHWM; YMEHHME paclo3HaBaTb MPOSBICHUE 3aKOHOB
MaTeMaTUKH B HWCKYCCTBE, YMEHHE MPHUBOAUTH MPUMEPHl MaTEMaTHYECKUX

OTKPBITUH POCCUICKON U MUPOBOM MaT€MaTUYECKOU HAyKU




HEPEYEHD 2JIEMEHTOB COAEPKAHUA, ITPOBEPAEMBIX HA EI'D 11O
MATEMATHUKE

IIpoBepsieMblii 3JIEMEHT COJIePKAHUS

Kon
1 Hucna u BIYUCICHUS
11 Harypanbnsle u nensie yucna. [Ipu3Haky JenMMOCTH HEIbIX YUCEl
19 Parmonanbueie uncna. OOBIKHOBEHHbBIE U JECATUYHBIE APOOH, MPOIEHTHI, OECKOHEUHBIE
' nepuosndeckue Apoou
13 Apudmerndeckuii KOpeHb HaTypaibHOW cTeneHu. JlelicTBus ¢ apudMeTHYEeCKUMHU
' KOPHSIMH HAaTypAJIbHOM CTEIIEHU
14 Crenenp ¢ wnenbiM mokasaresnieM. CTelneHb € palMOHAJIbHBIM IOKa3areneM. CBOHCTBa
' CTETICHU
15 CuHyc, KOCHHYC ¥ TaHT€HC YMCIIOBOTO apryMeHTa. APKCHHYC, apKKOCHHYC, apKTaHTCHC
' YHCIOBOTO apryMeHTa
1.6 Jlorapudm yucna. JlecaTuyHble U HATYypaIbHbIE JOrapru(MbI
JlelicTBuTenbHble yKchaa. ApupMeTHUECKUe OIlepaluu ¢ JAeHCTBUTEIbHBIMM YHCIAMU.
1.7 [TpubnmxEHHbIC BBHIYMCIICHUS, TPAaBWIIa OKPYIJICHUS, NPUKHUIKA M OLEHKA pe3ysbTaTa
BBIYHMCIICHU
1.8 IIpeoOpa3oBanue BoIpaKeHUH
1.9 KomriekcHele yncna
2 VYpaBHEHUsI U HEPABEHCTBA
2.1 [enble u 1poOHO-pallOHANIbHBIE YPaBHEHUS
2.2 WppatmonanbHble ypaBHEHUS
2.3 Tpuronomerpuyeckue ypaBHEHHs
2.4 [TokazarenbHble U IOTapUPMUUECKIE YPaBHEHUS
2.5 Lenbie u 1poOHO-paIIOHAIbHBIE HEPABEHCTBA
2.6 HppanmonanbHble HEpaBEeHCTBA
2.7 IToka3zaTenbHble U JOrapupMUUECKUE HEPABEHCTBA
2.8 Tpuronomerpuueckrue HepaBeHCTBA
2.9 CucTeMbl ¥ COBOKYITHOCTH YPaBHEHUH M HEPABEHCTB
2.10 VYpaBHEHUsI, HEPABEHCTBA U CUCTEMBI C ITapaMeTpaMu
2.11 Martpuiia cucTeMbl JIMHEWHBIX ypaBHEHUH. OnpeaenuTesb MaTPpUILIbI




OyHKIUH U TpapuKH

Oynkius, cnocoOs! 3ananus pynkuuu. ['paduk pynkmuu. Bzanmuo oOpatHbie QyHKIUH.

3 UYérnble u HeuéTHbIe QyHKumU. [lepuoanueckue GyHKIuU
OO6mactp ompeieneHuss U MHOXKECTBO 3HadeHu GyHkuuu. Hymu dynakmuu. [IpomexyTku
3.2 3HAKOIMOCTOSIHCTBA. [IpOMEXYTKM MOHOTOHHOCTH (QYHKIMH. MaKCUMyMbl U MUHUMYMBI
¢byukuu. Haubonpliee 1 HauMeHblee 3HaYeHne (PyHKIUU Ha IPOMEKYTKE
33 Crenennas QyHKUMS ¢ HATypaJbHBIM M IIeNIbIM IOKa3zareneMm. E€ cBoiicTBa u rpaduk.
' CoiicTBa u rpaduk KOpHS N-0if cTeNeHN
3.4 Tpuronomerpuueckue GyHKINHU, UX CBOMCTBA U rpaduku
3.5 [TokazaTenpHas u orapudmudeckas GyHKIIUU, UX CBOWCTBA U IPaPUKH
36 Touku paspeiBa. AcuMnToThl rpadukoB GyHkuuid. CBoiicTBa GyHKINH, HEMTPEPHIBHBIX HA
' OTpe3Ke
3.7 IlocnenoBaTeabHOCTH, CIOCOOBI 3aJaHKsI IOCIEI0BATEILHOCTEH
3.8 Apudmernuaeckas u reomeTpruaecKkas mporpeccuu. @opmyiia CII0KHBIX MPOLIEHTOB
4 Hauana maTremMaTiaeckoro aHaimsa
4.1 [IpousBonnas ¢pynkiuu. [IpousBoaHbIe 37eMEHTAPHBIX (HYHKIUI
45 [IpumeneHnne npou3BOAHON K HCCIEAOBaHUIO (GYHKIIMI HA MOHOTOHHOCTD M 3KCTPEMYMBI.
' Haxoxxnenne HanOobIIero 1 HAMMEHBIIETO 3HAYCHUs (DYHKIIMY Ha OTPE3Ke
4.3 [TepBooOpaznas. Muaterpan
5 MHoOXeCTBa U JIOTHKA
5.1 MHoxecTBO, onepaiuu HajJ MHOKecTBaMH. J{narpammel Ditnepa — Benna
5.2 Jloruka
6 BeposiTHOCTB 1 cTaTUCTHKA
6.1 OnucarenpHas CTaTUCTUKA
6.2 BeposiTHOCTB
6.3 KombunaTtopuka
7 I'eomeTpus
7.1 @urypsl Ha IMIO0CKOCTH
7.2 [TpsiMbIe 1 TITOCKOCTH B TTPOCTPAHCTBE
7.3 MHororpaHHuKu
7.4 Tena v MOBEpXHOCTH BpalleHUs
7.5 Koopannatsl u BEKTOPHI
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