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HOACHUTEJIBHASA 3AIINCKA

PaGouast mporpamma ydeOHoro kypca «l'eomerpus» 0a30BOro ypoBHS st
oOyuatomuxcst 10 —11 kimaccoB paszpabotaHa Ha ocHOBe DenepaibHOTO
roCyJ1IapCTBEHHOTO 00pa30BaTEIbLHOIO CTaHIapTa CPeAHEro 0o0IIero oopa3oBaHus,
C y4éTOM COBPEMEHHBIX MHPOBBIX TpeOOBaHUM, MPEABSIBISIEMBIX K
MaTeMaTU4eCKOMYy OOpa30BaHUIO, W TPAJULUUNA POCCUUCKOr0 0Opa3OBaHUA.
Peanuzamnus nporpamMMbl oOecrieunBaeT OBJIAJACHUE KITIOYCBBIMU KOMIICTCHITUSIMU,
COCTaBJISIOIIMMU OCHOBY JUISI CaMOpPa3BUTHS U HEMPEPHIBHOIO 0O0pa3oBaHUS,
IEJIOCTHOCTh OOIIEKYJIBTYPHOTIO, JUYHOCTHOTO U I[I03HABATEIILHOTO Pa3BUTHS
JUYHOCTH 00YYarOIIUXCS.

IIpu peasm3zanyu NporpaMmMsbl MCHOJb3YyeTCH CJeAyIolIee MATePUAIbHO-
TeXHH4YeCKoe odecreyeHue:

- uudpoBas naboparopus i mKoJbHUKOB lleHTpa o0pa3oBaHUs
€CTECTBEHHO-HAayYHOM HanpaBlIeHHOCTH «Touka pocray;

- HoyTOyku lleHTpa oOpa3oBaHuUsI €CTECTBEHHO-HAy4YHOW HAIpPaBJICHHOCTH
«Touku poctay;

- UWHTepakTMBHas TmaHens lleHTpa  00pa3oBaHHs €CTECTBEHHO-HAy4YHOU
HanpaBieHHOCTH «Touku pocTay.

HEJAU U3YYEHUA YYEBHOI'O KYPCA

BaxxHocTe ydeOHOro Kypca TE€OMETPUM Ha YpPOBHE CpPEIHEro OOIIero
oOpa3zoBaHusi OOYCJIOBJIEHA MPAKTUYECKOW 3HAYMMOCTBIO METalpeJIMETHBIX U
PEIMETHBIX PE3YJIbTATOB OOYYECHHsS] TEOMETPUU B HANPABICHUH JHUYHOCTHOTO
pa3ButTusl oOydaromuxcs, GopMupoBaHus (YHKIIMOHAIBHOM MAaTeMaTUUYECKOU
IPAaMOTHOCTH, U3YUYEHUS IPYTUX YUEOHbIX TUCUUIUIMH. Pa3BuTne y oOyyaromuxcs
MPaBUJIBHBIX TMPEACTABICHUA O CYIIHOCTH W IPOUCXOXKIECHUU TC€OMETPUUYECKHUX
abcTpakuuii, COOTHOILIEHUH PEATbHOTO M UCAIBbHOT0, XapaKTepe OTpa’kKeHUs
MaTe€MaTH4YeCKOW HAyKOW SBJICHUW M NPOLECCOB PEATBbHOTO MHPA, MECTE
r€OMETPUHU B CUCTEME HAYK U POJIM MATEMATHYECKOTO MOJICIMPOBAHUS B HAYYHOM
NO3HAHUM U B MIPAKTHKE CIIOCOOCTBYET (DOPMUPOBAHUIO HAYUYHOTO MUPOBO33PEHUS
yYalUXCsl, a TaKKe KauyeCTB MBIIUICHUS, HEOOXOMMMBIX JUIsl aJanTalid B
COBPEMEHHOM OOIIECTBE.

['eometpus siBasieTcss OAHUM K3 0a30BBIX MPEIMETOB HA YPOBHE CPEAHETO
oOmero oOpa3oBaHMs, TaK Kak OOECIeYMBAEeT BO3MOXHOCTh H3Yy4YEHHUS Kak
JUCUUIUIMH €CTECTBEHHO-HAYYHOW HAMPABIEHHOCTH, TAK U1 TYMaHUTAPHOM.

Jlornyeckoe MbllUIeHHE, (OpMUPyEMOE MpPU HU3YYEHUH OOyYarouMMUcs
MOHSTUHHBIX OCHOB T€OMETPHUH U MOCTPOCHHUH LIETIOYKH JIOTUYECKUX YTBEPKICHUN



B XOJI¢ PCIICHUS TEOMETPUYECKUX 3aJad, YMCHHE BBIJBUTATh U OMPOBEPraTh
TUIIOTE3bl HEMOCPEJICTBEHHO HCIOJIB3YIOTCS MPU PEIICHUU 3a7a4 €CTECTBEHHO-
Hay4YHOTO IIUKJIa, B YaCTHOCTH U3 Kypca (PU3HKH.
YMeHHe OpUEeHTUPOBATHCS B MPOCTPAHCTBE UTPAET CYLIECTBEHHYIO POJIb BO
BCEX 00JacTsaX AesATeNbHOCTH dYenoBeka. OpueHTalus 4elioBeKa BO BPEMEHU U
MPOCTPAHCTBE — HEOOXOAMMOE YCIOBHE €ro COIUaIbHOTrO ObITHs, Gdopma
OTPAKEHUSI OKPYXAIOIIETO MHUpPA, YCIOBUE YCICIIHOIO IMO3HAHUSI U aKTHUBHOTO
npeoOpa3oBaHus  JeUcTBUTENBLHOCTH. OmepupoBaHWE  IPOCTPAHCTBEHHBIMU
oOpazamMu O0BEIUHSIET pa3HbIe BUABI yYEOHOH H TPYIOBOH JESATEIBHOCTH,
SBJSIETCA OAHUM U3 TPOGECCHOHATBLHO BaXXHBIX KA4yeCTB, MO3TOMY aKTyajbHa
3amaya (QoOpMUpOBaHUS y OOYyYalOUIMXCS MPOCTPAHCTBEHHOI'O MBIIUICHHUS Kak
Pa3HOBHJIHOCTH OOPa3HOTO MBIIUIEHUSI — CYIIECTBEHHOTO KOMIIOHEHTa B
MOITOTOBKE K MPAKTUUYECKON JCATEIHPHOCTH 1T0 MHOTUM HAITPaBICHUSM.
[lens ocBoenust mporpaMmbl ydyeOHOro kypca «l'eomerpus» Ha 0a30BOM
ypoBHE 00yueHus — 001Ieo0pa3oBareibHOE U OOILIEKYJIbTYpHOE pa3BUTHE
oOyyJarormuxcst  4yepe3  oOecrnedeHWe  BO3MOXKHOCTHM  MPUOOpETEeHUs |
VCMOJIb30BAHUSI CHUCTEMATHYECKUX T'E€OMETPUYECKUX 3HAHMM W  JEHUCTBUI,
crieliM(pUYHBIX TEOMETPUH, BO3MOXKHOCTH YCHEIIHOTO MPOJOJIKEHHUST 00pa3oBaHus
10 CTIEIMAIBHOCTSM, HE CBA3aHHBIM C MPUKIIAHBIM UCIIOIb30BAHUEM F€OMETPHUU.
[Iporpamma mo rTeoMeTpuu Ha 0a30BOM YpOBHE IMpeAHA3HAYEHA IS
00yJaronmxcsi CpeIHel MIKOJbI, HE MUCIBITHIBABIINX 3HAYATEIBHBIX 3aTPyIHEHUN
Ha YpOBHE OCHOBHOI'O 0011ero oopa3oBanus. TakuMm oOpa3om, oOyuaromuecss Ha
0a30BOM YPOBHE JIOJDKHBI OCBOUTH OOIME MaTEMaTHYECKHUE YMEHHs, CBSI3aHHbBIC
co crnenupuKOod TEOMETPUU U HEOOXOIWMBIE JUIA JKU3HU B COBPEMEHHOM
obmectBe. Kpome »TOr0o, OHM MMEIOT BO3MOXXHOCTH M3yYHUTh T€OMETPUIO OoJee
rIyOOKO, €Ciii B JajbHEWIleM BO3HUKHET HEOOXOJMMOCTh B T€OMETPUUYECKHUX
3HaHUSX B MPO(eCCHOHATBHON NeATEeTbHOCTH.
JlocTuXeHre 1eJId OCBOEHHUSI MPOTrpaMMbl OOECIIEUMBACTCA PEIICHUEM
COOTBETCTBYIOIIMX 3ajay. [IpuoputeTHbIMM 3aJayaMd  OCBOCHHMSI  Kypca
«I"eomerpun» Ha 6a30BoM ypoBHE B 10—11 kaccax sBisitoTCS:
e (opmupoBaHue mNpeNCTaBICHUS O TEOMETPUM KaK 4YacTH MHUPOBOU
KYJbTYPhl U OCO3HAHUE €€ B3aUMOCBSI3U C OKPYXKAIOIIUM MUPOM;

e (opMHupOBaHUE MPEJCTABICHUS O MHOTOIPAHHUKAX U TeJlaxX BpalllCHUS
KaK O BaXHEHIIMX MATEeMaTHUYECKUX MOJENSIX, MMO3BOJISIOMIUX OMUCHIBATDH
U U3y4aTh pa3HbIC SABJICHUS OKPYKAIOIIETO MUPA;

e (QopMHupOBaHME YMEHHUSI paClO3HABATh Ha YEPTEkKaX, MOJACISIX U B

peaTbHOM MHPE MHOTOTPAHHHUKH U TeJla BPAIICHHUS;

e OBJAJCHUE METOAAMH PEIICHMS 3a/lady Ha MOCTPOCHUS Ha M300paKEHUSX

MPOCTPAHCTBEHHBIX PUTYD;



e (dopMupOBaHHE YMEHHUS ONEPUPOBATH OCHOBHBIMU MOHSATHSIMH O
MHOTOIPAHHHMKAX M TEJIaX BPALLEHUS U UX OCHOBHBIMU CBOMCTBAMU;

e OBJAJCHUE  aNrOPUTMAaMU  pELIEHUS  OCHOBHBIX  THUIIOB  3aJad;
(GopMuUpOBaHHE yMEHHUS NPOBOAUTH  HECIOXKHBIE  JIOKA3aTEJIbHbIE
pacCy’KIeHUs B XOJE€ PELIEHUs CTEPEOMETPUYECKMX 3akad M 3a4ad C
MPaKTUYECKUM COJEPIKAHUEM;

e pa3BuUTHE UHTEVIEKTYallbHBIX M TBOPYECKHUX crocoOHocTeN
oOyuarolmmxcs, [O03HABaTEIbHOM  AKTUBHOCTH, HCCJEI0BATEIbCKUX
YMEHUM, KpUTUYHOCTH MBIIUICHHUS;

e (opmupoBaHue (GyHKIIMOHATBHOM rPaMOTHOCTH, peNeBaHTHOU
r€OMETPUU: yMEHUE pPAaClO3HaBaTh IPOSIBICHUS T'€OMETPUUYECKUX
HOHATUH, OOBEKTOB U 3aKOHOMEPHOCTEW B peajbHBIX >KU3HEHHBIX
CUTyallMsIX M MPU W3YYEHUHU JPYTUX Y4eOHBIX IPEIMETOB, MPOSBICHUS
3aBUCUMOCTEM M 3aKOHOMEpPHOCTEH, (HOpMyIupoBaTh HX Ha S3bIKE
Ire€OMETPUU U CO31aBaTh FEOMETPUUYECKHE MOJIEIIHN, IPUMEHATh OCBOCHHBIN
Tr€OMETPUYECKHUN ammapar JUisl PEIIeHUs MPaKTUKO-OPUEHTUPOBAHHBIX
3a/1a4y, HHTEPIPETUPOBATh U OLIEHUBATH MOJIyYEHHBIE PE3YIbTATHI.

OTANYUTENEHON OCOOCHHOCTBIO MPOTPaMMBbI SIBISIETCS BKIIIOUEHHUE B KypC
CTEPEOMETPUM B Hayaje €ro M3y4eHHsl 3aJad, pEIIacMbIX Ha YPOBHE
MHTYUTUBHOTO NO3HAHUSI, U OINpeIeIEHHBIM 00pa3oM OpraHU30BaHHAas paboTa Haj
HUMH, 4YTO CHOCOOCTBYIOT PAa3BUTHUIO JIOTMYECKOTO U MPOCTPAHCTBEHHOIO
MBIIIJIEHUS, CTUMYJIUPYET MPOTEKaHUE MHTYUTUBHBIX MPOLECCOB, MOTUBUPYET K
JANbHENIIEMY U3YUYEHUIO MTPEAMETA.

[Ipennourenue oTAaETCA HArISAHO-KOHCTPYKTUBHOMY METOAY OOy4YeHUSs, TO
€CTh TEOPETHUYECKHE 3HAHUSI UMEIOT B CBOEH OCHOBE UYBCTBEHHOCTb IPEIMETHO-
IIPAKTUYECKON JEATEIBbHOCTU. Pa3BUTHE IIPOCTPAHCTBEHHBIX NPEACTABICHUN Y
yYaluXxcsi B Kypce CTEpPEOMETpPUM MPOBOAMTCS 3a CYET pElIeHUs 3a1ad Ha
CO3JaHME  IPOCTPAHCTBEHHBIX O00pa3oB M  3aJa4y Ha  ONEPUpPOBAHUE
IPOCTPAaHCTBEHHbIMU o0Opazamu. Co3naHue oOpa3a HPOBOAUTCS C OMNOpPOM Ha
HarjasHOCTh, a ONEpUpPOBaHHE O00pa3oM — B YCIOBUSAX OTBJIEYEHUS OT
HaIJITHOCTH, MBICIEHHOTO U3MEHEHHUSI €T0 UCXOAHOIO COAECPIKAHMUS.

OcHoOBHBIE cojepkaTenbHble TuHUKU Kypca «l'eomerpun» B 10—11 knaccax:
«MHororpanHukn», «IIpsiMple U TIIOCKOCTH B MPOCTpAHCTBEY, «Tena BpaleHus»,
«BekTopel M KOOpAMHATBI B IPOCTPAaHCTBE». POPMHUPOBAHNE JIOTUYECKUX YMEHUN
pacupenensercs He TOJIBKO I10 COJAEP)KATENbHBIM JIMHHMSAM, HO U IO ToJaM
00yueHHUsI Ha YPOBHE CpEHETO O0IIEro o0pa3oBaHusl.

Copnepxanue 00pa30BaHMs, COOTBETCTBYIOLIEE MPEAMETHBIM PE3YJIbTaTaM
OCBOEHHUsI paboyeil mporpaMmbl, pacnpeneia€HHbIM 10 TojaM oOydeHwus,
CTPYKTypUPOBaHO TakuM oOpa3oM, 4YTOOBl OBJAJEHUE TE€OMETPUUECKUMHU



MOHATUSIMU U HABBIKAMH OCYILIECTBIISIIOCH MOCJIEIOBATENIBHO U MOCTYIATENBHO, C
COOJIIOICHUEM TIPUHIINIA TPEEMCTBEHHOCTH, YTOObI HOBBIE 3HAHUS BKJIIOYAIUCH B
O0IIlyI0 CHCTEMY T€OMETPUUYECKUX MPEJICTABICHUN OOyYarolmuxcs, paciiupss u
yriyossis e€, 00pasys MpoUHble MHOYKECTBEHHbBIE CBSI3H.

MECTO YYEBHOI'O KYPCA B YYEGHOM IIVIAHE

Ha uzyuenne reomeTpun oTBoauTCs 2 4aca B Henento B 10 kinacce u 1 yac B
Hezemo B 11 kimacce, Bcero 3a Ba roja ooy4yenus - 102 yueOHbIX daca.



COJEPXKXAHME YYEBHOI'O KYPCA
10 KJIACC

IIpsiMmble M MVIOCKOCTH B IPOCTPAHCTBE

OcHOBHbBIE  TIOHATHS  CTepeoMeTpuu. Touka, mpsiMas, IJIOCKOCTb,
npoctpaHcTBO. [loHsATHE 00 aKCMOMaTHYECKOM TIOCTPOCHHHU CTEPEOMETPHUU:
AKCUOMBI CTEPEOMETPHH U CIIEJICTBUS U3 HUX.

B3anmHoe pacnosiokeHue TMpsMBIX B IMPOCTPAHCTBE: IIEpECEKaroIInecs,
napajuleNIbHble M CKpeluBaroniuecs mnpsamble. [lapaimensHOCTs NpsAMBIX U
IJIOCKOCTEW B NPOCTPAHCTBE: MAPAJUIEIBHBIE IPSAMbIE B IPOCTPAHCTBE;
NapauieIbHOCTh TPEX MPSMBIX; MAPAIIIETBHOCTh MPAMOM M TJIOCKOCTH. YTJIBI C
COHAIIPABJICHHBIMM CTOPOHAaMM; YIOJd MEXAy NpPSAMBIMA B IIPOCTPAHCTBE.
[TapamienbHOCTD MIJIOCKOCTEN MapaJlyIeIIbHbIC IJIOCKOCTH; CBOICTBa
napajienbHbIX IUIockocTel. [lpocreifiine mnpocTpaHCTBEHHbIE (UIYypbl Ha
IJIOCKOCTH: T€Tpadp, KyO, mapasiesenunes]; ToOCTPOCHHE CEUCHUH.

[leprieHAMKYIAPHOCTD NPSIMOM M IUIOCKOCTH: NEPIECHANKYIISPHBIE NPSIMbBIC B
IPOCTPAHCTBE, NPSAMBIE NAPAJUICIBHBIE W MEPIECHANKYISPHBIE K IIOCKOCTH,
NpU3HAK NEPHEHAUKYISIPHOCTH TMPSAMOM M IUIOCKOCTH, TEOpemMa O IpsSMOU
NEPIEHAUKYIJSIPHON IUIOCKOCTU. YTJIBI B MPOCTPAHCTBE: YIOJI MEXKIY IPSIMOU U
IJIOCKOCTBIO;  JABYTPAaHHBIM  yroj, JIMHEHMHBIM YroJ JBYTPaHHOTO  yTJIa.
[leprieHIMKYISp U HAKJIIOHHBIE: PACCTOSHUE OT TOYKH JI0 NIJIOCKOCTH, PACCTOSIHUE
OT TpsAMOM 10  IJIOCKOCTH,  MNpOeKiuss  (GUrypel  Ha  IJIOCKOCTb.
IlepnieHIMKYIAPHOCTD  IJIOCKOCTEW: MPU3HAK  IEPIEHIUKYJSIPHOCTH  ABYX
IJIOCKOCTEN. Teopema o TpEX NEPHEHAUKYISPaX.

MHoOrorpaHHuKH

[ToHsITHE MHOTOTpaHHUKA, OCHOBHBIE 3JIEMEHTHI MHOTOIPaHHUKA, BBIMYKJIbIE
Y HEBBIITYKJIbIC MHOTOI'PAHHUKH; pa3BEPTKAa MHOrorpanHuka. [Ipusma: n-yronpHas
OpU3Ma; TPAaHU U OCHOBAHUS MPU3MBI; MpsMas U HAKJIIOHHAs MPU3MbL; OOKOBas U
NOJTHAs IIOBEPXHOCTh IIPU3MBL. [Tapannenenunen, IPSAMOYTOJIbHBIN
napajuielienunes; U ero cBorcra. llupamupa: n-yronpHas nupamuia, TpaHd U
OCHOBaHUE MUPaMUIbl; OOKOBAs U MOJIHAS TOBEPXHOCTh MUPAMU/IbI; IPaBUIIbHAS U
yced€éHHas nupamMuaa. OJEMEHTbl Npu3Mbl W nupamunabl. lIpaBunbHbIe
MHOTOTPAHHHUKU: MOHATHE MPABUIBHOIO MHOTOTPAHHUMKA; MPABUJIbHAS MPU3MaA U
NpaBWJIbHAs MHUPAMUIA; NpPaBUJIbHAs TPEYrojibHas MNHUpPaMHUAA W TPaBUIIbHBIN
TteTpa’ap; KyO. IlpencraBieHne O MpaBUIBHBIX MHOIOTPaHHUKAX: OKTadp,
noaekadap u ukocadap. CeueHnst npu3Mbl U TUPAMHUJIBI.

CummMeTpust B IPOCTPAHCTBE: CUMMETPHS OTHOCHUTENIBHO TOYKH, MPSAMOW,
IUIOCKOCTH.  JJEMEHThl CUMMETPHUM B  NHMPAaMUJAX, HapaJlIeleluIenax,
IIPAaBWJIBHBIX MHOTOTPAHHUKAX.



Brruucnenne 5SJIeMEHTOB MHOTOTPAaHHUKOB: pEOpa, WaroHaiv, YIJIBL.
[Inomane OOKOBOW IMOBEPXHOCTH U IMOJHOM IOBEPXHOCTU MPSIMOM IMPU3MBL,
IJIOLAJAb OCHOBAaHWUM, TeopemMa O OOKOBOM MOBEPXHOCTH NPSIMOW MPHU3MBIL.
[Inomans OOKOBOW MOBEPXHOCTH W TOBEPXHOCTH MPABUIBHOM MHUPaAMUIbI,
TeopeMa O IUIomaau yceuéHHoW mnupamuapl. [lonstue o0 o0béMe. OO0BEM
UPaMUIbI, TPA3MBI.

[Tono6nsie Tema B mpocTpaHcTBe. COOTHOIIEHUS MEXKIY IUIOIIASIMU
MOBEPXHOCTEHN, 00BEMaMU TTOI00HBIX TEJL.

11 KJIACC

TeJsia BpameHus

Hunmuuapuueckas IIOBEPXHOCTb, oOpa3ytomue UMJIMHAPUYECKOU
MOBEPXHOCTH, OCh LWJIUHJAPUYECKON mMoOBepXHOCTU. [lumuHap: OCHOBaHUS U
OOKOBasi TMOBEPXHOCThb, OOpa3ylollas MU OCh, IUION[aAh OOKOBOW M TOJIHOU
MOBEPXHOCTH.

Konnueckass moBepXHOCTh, 00pa3yromue KOHUYECKON MOBEPXHOCTH, OCh U
BEpIIMHA KOHUYECKOoM moBepxHOCTH. KOoHYyC: OcHOBaHME U BeplrHa, 00paszyromias
U OChb, IUIOIIQJlb OOKOBOM W TIOJHOM TIIOBEPXHOCTH. YCEUEHHBIM KOHYC:
o0pa3sylolire U BhICOTA; OCHOBAHUS U OOKOBasi TOBEPXHOCTD.

Cdepa um mrap: meHTp, paauyc, AMAMETP; IUIONIAb TOBEPXHOCTH CQEpHI.
B3anmMHoe pacnonoxenue chepsl U MIIOCKOCTH; KacaTellbHas IIIOCKOCTh K cdepe;
IJI01a/1b CEephI.

N3o0pakeHue Ten BpalieHus Ha MIOCKOCTH. Pa3BEpTKa UIMH]IpA U KOHYCA.

KoMmOvHanmu Tem BpameHuss W MHOTOTPAHHUKOB. MHOTOTpaHHUK,
onmucaHHbIH OKOJIO cdephl; cdepa, BOUCAHHAS B MHOTOTPAHHUK, WU TEJIO
BpaIICHUS.

[TonsTre 06 06BEMe. OCHOBHBIEC CBOMCTBA 00BEMOB Tell. Teopema 006 00béMe
OpsIMOYTOJIBHOTO Mapajulesienunena v ciaeactBus U3 He€. OO0bEM IMIMHIpA,
KoHyca. O0BEM 11apa u mIomaab cepsol.

[TogoOubie Tenma B mnpocTpaHcTBe. COOTHOILIGHUS MEXAY IUIOHIAASIMU
MOBEPXHOCTEHN, 00BEMaMU TT0I00HBIX TEJL.

Ceuenust muavHApa (TapauieIbHO M MEPIEHAUKYISPHO OCH), CEUYCHUS
KOHyca (mapajuieIbHO€ OCHOBAHHMIO M MPOXOJAIIEe 4Yepe3 BEpIIMHY), CEUEHUs
niapa.

BekTopbl H KOOPANHATHI B MPOCTPAHCTBE

Bekrtop Ha miockoctu U B mpoctpaHcTBe. ClioKEHNE U BBIYUTAHUE BEKTOPOB.
YMHOXKEHUE BEKTOpa Ha 4ucio. PaznokeHne BEeKTOpa Mo TPEM HEKOMILJIaHAPHBIM
BekTopaMm. IlpaBwio mapamnenenunena. Pemienwe 3amad, CBSI3aHHBIX C
IPUMEHEHUEM IIpaBUJl JACUCTBHM € Bekropamu. lIpsaMoyroneHas cucrema



KoopauHaT B mpoctpaHcTBe. Koopaumnatel Bektopa. Ilpocreimme 3amaun B
KOOpAMHATax. YTOoJl MEXIy Bekropamu. CKaISIpHOE IPOU3BEICHHUE BEKTOPOB.
Bpruncnenue yriioB Mexay OpsIMBIMH U IIOCKOCTSIMU. KOOpAMHATHO-BEKTOPHBIN
METOJ IPU PELICHNHU T€OMETPUUECKUX 3a]1a4.



IHNIAHUPYEMBIE PE3YJIBTATBI
JIMYHOCTHBIE PE3YJIBTATBI

JInyHOCTHBIE pe3yibTaThl OCBOCHMS MPOTrpaMMbl y4eOHOTO MpeaMeTa
«MaremaTnka» XapakTepu3yrTCs:

I'paxxnanckoe BociMTaHue:

c(hOpMHPOBAHHOCTHIO TPAKTAHCKON MO3UIIMK 00YUaIOIIErocsl Kak aKTUBHOTO
U OTBETCTBEHHOTO WIEHAa POCCHUHCKOrO OOIIEeCTBa, MPEICTABICHUEM O
MaTEMaTUYECKUX OCHOBaxX (PYHKIIMOHUPOBAHUS PA3TUYHBIX CTPYKTYp, SBICHUH,
OpoLenyp TpaxIaHCKOro ooOmectBa (BbIOOPHI, OMNPOCHI W Tp.), YMEHUEM
B3aMMOJICICTBOBaTh C COIMAJIbHBIMU HWHCTUTYTAMHM B COOTBETCTBUH C HX
GYHKIHUSIMU ¥ HA3HAYCHUEM.

IMaTpuoTHyeckoe BOCIUTAHUE:

c(hOpMUPOBAHHOCTHIO POCCUNUCKOM IpaxAaHCKOW UICHTUYHOCTH, YBOXKCHUS K
MPOILIOMY U HAaCTOSIIIEMY POCCUICKONW MAaTEMATHKHU, LIECHHOCTHBIM OTHOILIEHUEM K
JOCTHXKEHUAM POCCHMCKUX MATEMATHUKOB U POCCUMCKOM MAaTEMaTUYECKOM IIKOJIbI,
K HCIOJIb30BAHUIO ATUX JOCTIXKEHHN B JIPYrMX HaykaxX, TEXHOJIOTHAX, cdepax
SKOHOMHUKH.

JlyXOBHO-HPaBCTBEHHOI'0 BOCIIMTAHUS:

OCO3HAaHUEM Ty XOBHBIX LEHHOCTEN POCCHIICKOTO HapoJa;
c(hOpMUPOBAHHOCTHIO  HPABCTBEHHOI'O  CO3HAHMS, JTHUYECKOrO  IOBEACHUS,
CBSI3aHHOTO C MPAKTUYECKUM ITPUMEHEHUEM JIOCTUKEHUN HAYKU U AEATEIbHOCTHIO
y4€HOT0; 0OCO3HAHUEM JIMYHOT'O BKJIa/Ia B MOCTPOCHUE YCTOMYMBOTO Oy ayIIETO.

JcTeTHYECKOe BOCIIUTAHUE:

3CTETUYECKMM OTHOIICHUEM K MHpPY, BKIIOYAs 3CTETUKY MaTEMAaTHYECKUX
3aKOHOMEpPHOCTEN, 00BEKTOB, 3ajaad, peuieHui, paccyKIeHUM;
BOCIIPMUMYHUBOCTBIO K MATEMATUYECKUM ACIIEKTaM Pa3IMYHbIX BUIOB HCKYCCTBA.

du3nyecKoe BOCIIUTAHUE:

c(hOpPMUPOBAHHOCTBHIO YMEHHUS TPUMEHSITh MaTEeMaTUYeCKue 3HaHHUS B
UHTEpecax 3JJ0pOBOTO U O6e30macHoro o0pasa KU3HU, OTBETCTBEHHOT'O OTHOIICHUS
K CBOEMY 3J0pOBBIO (3710pOBOC IMHUTAaHHUE, COATAHCUPOBAHHBIM PEKUM 3aHATHH U

OT/bIXa, peryispHas duznueckas aKTUBHOCTb); (bu3nUecKoro
COBEPILIEHCTBOBAHMUS, npu 3AHATHIX CHOPTUBHO-037]0POBUTEIHHOM
TSI TEIbHOCTBIO.

TpyaoBoe BocniuTanue:

TOTOBHOCTBIO K TPYJly, OCO3HAHHEM LIEHHOCTH TPYAOJIOOUS; UHTEPECOM K
pasnuyHbiM  cpepaM  MPOPECCUOHAIBHOM  JESATENBHOCTH, CBA3AHHBIM  C
MaTEMaTUKOW M €€ TMPWIOKEHUSMU, YMEHHEM COBEpIIaTh OCO3HAHHBIM BHIOOP
Oymymieir mpodeccun u pearr30BBIBATH COOCTBEHHBIC IKU3HCHHBIC TLIAHEI;



TOTOBHOCTBIO UM  CIIOCOOHOCTBIO K MaTeMaTHMYecKoMy OOpa3oBaHHIO U
caMoOOpa30BaHUIO Ha MPOTSIKEHUU BCEW JKU3HU; TOTOBHOCTBIO K AKTUBHOMY
YYAaCTHIO B PEIICHUH IPAKTUYECKUX 3314 MaTEMATUYECKON HAITPABJIEHHOCTH.

JKOJIOru4ecKoe BOCIMTAHUE:

c(hOpPMHPOBAHHOCTHIO JKOJOTUYECKON KYJNbTYphl, TMOHUMAHUEM BIIUASHUS
COLMAJIbHO-D)KOHOMHYECKHUX IPOLECCOB HA COCTOSHUE NMPUPOJHOM M COLMAIBHOU
Cpelbl, OCO3HAaHMEM TJIOOAIBHOIO XapakTepa HSKOJIOTMYECKUX MpoOJeMm;
OpPUEHTAllMed Ha NPUMEHEHHWE MATEMATUYECKUX 3HAHUW Ul pELICHUs 3aJad B
0o0JIacCTH  OKpYXKaloleld Cpenbl, IJIaHUPOBAHMS TOCTYNKOB M OIEHKH WX
BO3MOJKHBIX ITOCJEACTBUN JJIs1 OKPYKAKOIIEN CPELBI.

IleHHOCTH HAYYHOI'O O3HAHMS:

c(OPMUPOBAHHOCTHIO MHUPOBO33PEHUSI, COOTBETCTBYIOLIETO COBPEMEHHOMY
YPOBHIO  Pa3BUTUSI HAYKH M  OOUIECTBEHHOM  MPAKTUKH, [OHUMaHUEM
MaTEMaTUYECKOM HayKH Kak c(epbl YeJIOBEUYECKOW MAesTeIbHOCTH, ITAloB €€
pa3BUTHS M 3HAYMMOCTH JJISI PA3BUTHS LMBWIM3ALHUH; OBJIAJACHUEM S3BIKOM
MaTeMaTUKH W MaTEeMaTUYECKOM KyJIbTypOM KakK CpEICTBOM IO3HAHUSA MUPA;
TOTOBHOCTBIO OCYUIECTBIIATh INPOEKTHYK0 M HCCIEHOBATEIBCKYIO AESATEIbHOCTD
VHWBUIYAJIBHO U B TPYMIIE.

METANPEAMETHBIE PE3YJIBTATBI

MetanpenmeTHble pe3ybTaThl OCBOCHHS MPOTPaMMBI Y4eOHOTO MpeaMeTa
«MaremaTtuka» XapaKTepU3yrTCs OBJIAJICHUEM YHUBEPCAIbHBIMU
NO3HAGAMENbHBIMU  OCliCMBUAMU,  VHUBEPCAIbHLIMU — KOMMYHUKAMUBHBIMU
0elcmeusMuU, YHUBEPCANbHbIMU Pe2YIAMUSHBIMU 0eUCTNEUAMU.

1)  Vuueepcanvnvie  no3nasamenvmvie  Oeiicmeus,  obecneuusarom
Gdopmuposanue 6a308blX KOSHUMUBHBIX HNPOUECCO8 00YUAOWUXCS (0C8OeHUe
Memo0o8  NO3HAHUA ~ OKpYXCamowe20  Mupa;  npumMeHeHue  J102U4ecKux,
uccnedosamenbCcKux onepayuil, YMeHut pabomams ¢ uHpopmayuet).

ba3oBble Jjornueckue aeiicTBUs:

e BBIABIATH U XapaKTEPU30BaTh CYIIECTBEHHbIE MPU3HAKA MATEMATUYECKUX
OOBEKTOB, TOHSATHUN, OTHOIIEHWH MEXAY TMOHATUSIMH; (HOPMYIUPOBATH
OTpeNecHUsT  TOHSATWH; YCTaHABIMBATh CYIICCTBEHHBIA  TPH3HAK
KJaccu(ukanmy, OCHOBAaHUS JUIsi OOOOIIEHUS W CpaBHEHHUS, KPUTEPHUU
MIPOBOJIMMOI0 aHAJIN3A;

e BOCIPUHUMATH, (QOpMyIUpPOBaTH W  MNPeoOpPa3OBHIBATH  CYXKICHHUS:
YTBEPAUTEIbHBIE W OTPHUIIATEIbHBIC, CAWHUYHBIC, YACTHBIC W OOIIHE;
YCJIOBHBIE;

e BBIABIATH  MaTEeMaTUYECKUE  3aKOHOMEPHOCTH,  B3aUMOCBS3UM U
npoTuBopeursi B (aKTax, MAHHBIX, HAONIOACHUSX U YTBEPKICHHSIX;



npejjiaratb ~ KpUTepUM  JUIsl  BBIABICHUS  3aKOHOMEPHOCTEHM U
IIPOTUBOPEYHIL;

e JI€JIaTh BBIBOJIBI C HCIIOJIH30BAaHUEM 3aKOHOB JIOTUKH, ACAYKTHUBHBIX H
WHYKTUBHBIX YMO3AKIIOUEHHUM, YMO3aKIIOUEHUM 110 aHATIOTUH;

e TMPOBOJIUTH CaMOCTOSITETILHO JI0Ka3aTeIbCTBa MaTeMaTH4YEeCKUX
YTBEPKIEHUM (TPsIMbIE U OT MPOTUBHOTO), BHICTPAaUBATh apryMEHTAIHUIO,
MPUBOJUTh TMPUMEPHl U KOHTPHPUMEPHI, OOOCHOBBIBATH COOCTBEHHBIC
CY>KJICHUS U BBIBO/JIbI;

e BBIOMpATh CHOCOO pemieHus y4eOHOW 3amayn (CpaBHMBATh HECKOJBKO
BApDUAHTOB pEIlICHUs, BBIOUpPATh HauboJee NOAXOMAUMNA C Y4ETOM
CaMOCTOATENILHO BbIIENIEHHBIX KPUTEPHUEB).

ba3oBble ucciaegoBaTe/bCKue 1efiCTBUS:

e HCHOJIb30BAaTh BOMPOCHI KaK HMCCJIEIOBATEIbCKUM MHCTPYMEHT MO3HAHUS;
(bopMyIMpOBaTh BONPOCHI, (UKCUPYIOLIME MPOTUBOpEUUE, MpolIemy,
yCTaHaBIMBAaTh HUCKOMOE W  JaHHOe, (QopMUpOBaTh  THUIIOTE3Y,
apryMEHTHPOBaTh CBOIO MO3UIINI0, MHEHHUE;

e TMPOBOJIUTH CaMOCTOSITEIILHO CIUJITAaHUPOBAHHBIN AKCIIEPUMEHT,
UCCJIEIOBAHME IO YCTAaHOBJIEHHIO OCOOCHHOCTEH MaTeMaTH4eCKOro
Oo0BeKTa, SIBICHHS, TIPOIECCa, BBIIBICHUIO 3aBUCHUMOCTEH MEXIY
00BEKTaMH, SIBICHUSIMH, MPOIECCAMU;

e CaMOCTOSITENBHO (OPMYJIHUPOBATH 0OOOIIEHHS U BBIBOJBI MO pE3yJibTaTam
MPOBEIEHHOTO HAOJIOJCHUS, HMCCIIEIOBAHUsS, OIEHUBATh JTOCTOBEPHOCTH
MOJTYYEHHBIX PE3yJIbTAaTOB, BEIBOJIOB U 000OIIECHHIA;

e TMPOTHO3UPOBATH BO3MOXHOE PA3BUTHE MPOLECCA, & TAKKE BbIJIBUIAThH
MPEOJIOKEHUS O €T0 Pa3BUTHU B HOBBIX YCIIOBHUSIX.

Pabora ¢ unpopmaumei:

e BBIBIATH JACPUIUTH UHPOPMALIMH, JTaHHBIX, HEOOXOIUMBIX NI OTBETa
Ha BOIIPOC U JJIsl PEILICHUS 33]1a4u;

e BbpIOMpaTh HUHGOPMAIMIO W3  MCTOYHUKOB  PA3JIMYHBIX  THUIIOB,
aHAIM3UPOBaTh, CUCTEMATU3UPOBATh U UHTEPIPETHUPOBATH MH(POPMAIUIO
Pa3IUYHBIX BUJOB U (GOPM MPEACTABICHHUS;

e CTPYKTYypHpOBaTh WH(MOPMAITUIO, TIPEACTABIATH €€ B pa3INUHBIX (HopMmax,
WJLTIOCTPUPOBATH Tpaduuecky;

e OIICHUBATH HaJEKHOCTD uH(pOpMaLIIH o CaMOCTOSTENILHO
chOpMYITMPOBAHHBIM KPUTEPHUSIM.

2)  Vuueepcanvhvie KOMMYHUKamue@Hwle  Oelcmeus, 0becneyusarom

chOpMUPOBAHHOCMb COYUATLHBIX HABLIKOB 00YUaAOUJUXCHL.

OO0uenue:



BOCIIpUHUMATh W (GOPMYJIHpPOBATH CYXKICHHUS B COOTBETCTBUU C
YCIOBUSAMH U 1EISIMU OOIICHUS; SICHO, TOYHO, TPAMOTHO BBIPAXKATh CBOIO
TOYKY 3pPEHHUSI B YCTHBIX U NMHUCHBMEHHBIX TEKCTaX, JaBaTh MOSICHEHUS IO
XOJy pelIeHus 3aa4ui, KOMMEHTUPOBATh IIOJy4YEHHBIN PE3yJIbTaT;

B X0JI€ 00CYKJIEHU 3a/1aBaTh BOIIPOCHI IO CYIIIECTBY 00CYK/IaeMON TEMBI,
npo0JieMbl, pelllaeMoil 3a/1auu, BbICKa3bIBaTh UJI€H, HAIICJICHHbBIE HAa TTIOUCK
pELICHUsI;, COMOCTAaBJISATh CBOM CYXKICHUA C CYXICHHUSIMH JPYTUX
YYaCTHHKOB JUaiora, oOHapy>KWBaTh PAa3IMuMe U CXOJCTBO IMO3UIIMM; B
KOPPEKTHOU GopMme HopMyTupoBaTh pa3HOTIACHS, CBOM BO3PAKEHNUS,
NPEJCTaBIAThL  PE3yJbTaTbl  PEHICHUS  3aJa4d,  JKCIEPUMEHTA,
UCCJIEIOBAHMS,  NPOEKTa;  CaMOCTOSTENIbHO  BbIOMpaTh  (opmar
BBICTYIUICHUS ¢ YIETOM 3a]1a4 TIPE3CHTAIMU U OCOOCHHOCTEH ay AUTOPHUH.

CoTpyaHu4ecTBo:

3)

MOHMMATh W HWCIOJh30BaTh  MPEUMYIIECTBA  KOMaHTHOM |
WHAUBUIYATBHON paOOTHI MPU PEIICHUH YYEOHBIX 3a/1a4; MPUHUMATh I1eITh
COBMECTHOM JIESATEIBHOCTH, IUIAHUPOBATH OPTaHU3AIMI0 COBMECTHOM
paboThl, pacTipenensiTh BUABI padoT, TOTOBapUBATHCS, 00CYXKIATh MPOIIECC
U pe3yabTatr paboThl; 0000111aTh MHEHUS HECKOIBKUX JIIOJICH;
y4acTBOBATh B TPYNIOBBIX (popmax padoThl (00CY)AeHHSI, 0OMEH MHEHUH,
«MO3TOBBIE TITYPMbD» U WHBIEC); BBINOJIHATH CBOIO 4YacTh pPaOOThl U
KOOPJIMHUPOBATh CBOW JIEUCTBHS C JAPYTUMH YjIe€HAMH KOMAaHJIbI;
OIICHWBATh KAa4Y€CTBO CBOCTO BKJaJa B OOIIMA MPOIYKT IO KPHTECPHUSM,
chOpMyIMPOBAHHBIM YYACTHHKAMU B3aUMOICHUCTBUSI.

Vuueepcanvnuvie  pecynamuenvie  Oelicmeus, obecneuusaiom

G opmuposanue cMbICI08bIX YCMAHOBOK U HCUSHEHHBIX HABLIKOG TUUHOCTU.
Camoopranusanus:

COCTaBJIATH IUIAH, AJITOPUTM PEIICHUS 33]]a4i, BEIOUPATh CIIOCO0 peIICHHSI
C Y4ETOM MMEIOITUXCS PECYPCOB U COOCTBEHHBIX BO3MOXHOCTEH,
apryMEHTHUPOBATh U KOPPEKTUPOBATH BAPUAHTHI PEIICHHUIN C YIETOM HOBOM
nH(pOopMaIuu.

CaMOKOHTPOJIb:

BJIaJICTh HAaBBIKAMM  TIO3HABATEIbHOM pedeKCMM KaK OCO3HaHUS
COBEPILIAEMBIX JIEMCTBUM M MBICIUTEIBHBIX IPOLECCOB, UX PE3yJIbTATOB;
BIAJETh CHoco0aMU CaMONPOBEPKH, CAMOKOHTPOJISI —mpolecca |
pe3yJibTaTa PEIICHUSI MATEMATUYECKOU 3a/1a4H;

MPEIBUAETh TPYAHOCTH, KOTOPBIE MOTYT BO3HUKHYTh MPHU PEIICHUU
3a71a4i, BHOCUTb KOPPEKTHBBI B JEATEIBHOCTH HA OCHOBE HOBBIX
00CTOSITEIHCTB, TAHHBIX, HAWIEHHBIX OMIMOOK, BBISBIIEHHBIX TPYTHOCTEH;



e OIICHMBATh COOTBETCTBHE pe3yjbTaTa MU U YCJIOBUAM, OOBSICHATH
IIPUYUHBl JTOCTHKECHHUS WIM HENOCTHKECHHUS DPE3YJIbTAaTOB AECATEIBHOCTH,
HaXOJIUTh OMIMOKY, AaBaTh OLICHKY MPUOOPETEHHOMY OIBITY.

HPEJMETHBIE PE3YJIbBTATBI

10 KUIACC

OnepupoBarh MOHATHUAMU: TOYKA, MPsAMasi, TNIOCKOCTb.

[IpuMEHATh aKCHOMBI CTEPEOMETPHH W CJCACTBUS W3 HUX TPU PEHICHUU
ICOMETPUYCCKUX 3a]1a4.

OnepupoBaTh MOHATUSAMU: MMAPAILICIIBHOCT U TIEPIICHIUKYIISIPHOCTD MPSAMBIX
Y MIJIOCKOCTEM.

KiaccuduimpoBarh B3aUMHOE PacCIOOKEHHE MPSAMBIX W IUIOCKOCTCH B
IIPOCTPAHCTBE.

OnepupoBarh IMOHATUSMH: JBYIPAaHHBIA YTOJ, TPaHW JABYTPAHHOTO YIIA,
peOpo BYrpaHHOrO YIJia; JUHCHHBIA yroyl ABYrpaHHOIO yrja; IpajycHas Mmepa
JBYTPAHHOTO yTJa.

OnepupoBarh TOHATHSIMH: MHOTOTPAHHWK, BBINYKJIBIH W HEBBITYKJIBINA
MHOTOTPaHHHMK, 3JIEMEHTBI MHOT'OTPaHHUKA, TPABHIIbHBI MHOTOI'PaHHUK.

Pacrio3naBaTth OCHOBHBIC BHIABI MHOTIOIPAaHHUKOB (MMHpaMHuaa; IpuU3Ma,
IPSMOYTOJIbHBIN TapalICIICIHUIICI, KyO).

KnaccupurmupoBare ~ MHOTOTpaHHUKH,  BbIOMpas ~ OCHOBaHUS  JUIS
KJacCU(pUKAUU (BBIMYKJIbIE W HEBBIMYKIbIC MHOTOIPDAHHUKH, IPaBUJIbHBIC
MHOTOT'PAHHHKH; TIPSAMBIC U HAKJIIOHHBIC MPU3MbI, TTapaJIICIICTTHIICIBI ).

OnepupoBath MOHATHUSIMH: CEKYIIasl INIOCKOCTh, CCUCHUE MHOTOTPAHHHKOB.

OOBACHATH MPUHITUIILI IIOCTPOCHUS CEUCHUM, UCIIOJIB3YSI METOJI CIICIOB.

CTpouTh CEUEHHS MHOTOIPDAHHUKOB METOJOM  CIICJOB, BBIMOJHSATH
(BBIHOCHBIC) TUIOCKHE YEPTSKH M3 PUCYHKOB IPOCTHIX OOBEMHBIX (DHUTYp: BHUI
CBEpxy, COOKY, CHH3Y.

Pemate 3aaun Ha HAXOXKICHUE FTCOMETPUUYCCKHUX BEJIMYUH 10 00pa3IiaM HIu
QIrOpUTMaM, TPUMEHSS HW3BECTHBIC AHAIUTHYCCKHE METOABI TMPU PEIICHUU
CTaHJAPTHBIX MaTEMaTHYECKUX 3a7a4 Ha BBIYUCICHUEC PACCTOSHUU MEKIY JBYMSI
TOYKaAMH, OT TOYKA JO MPSIMOHM, OT TOYKH JO IUIOCKOCTH, MEXKIY
CKPCIIHUBAIOIIUMUCS TTPSIMBIMHU.

Permath 3aaun Ha HAXOXKJICHUE T€OMETPUUYCCKUX BEIIMUUH O o0pasiiam Win
aNropuT™MaM, NPHUMCHSS HW3BECTHBIC AHAIMTUYECKUE METOJbI TPH PCEHICHUU
CTaHIAAPTHBIX  MaTEMaTHYCCKHUX 3aJlad Ha  BBIYUCIICHHE YIJIOB  MEXKIY
CKPCIIMBAIOIIMMHUCS MPSAMBIMHA, MEXIY MNPAMOHM H  IUIOCKOCTBIO, MEXIY
IUTIOCKOCTSIMH, JIByTPAaHHBIX YTJIOB.



Brruncnars oObEMBI U IJIOMIAIM TTIOBEPXHOCTEM MHOTOIPAaHHUKOB (IIpU3Ma,
nMpaMusia) ¢ TMpUMEHEHUEeM (QOopMys; BBIYUCIATH COOTHOIIEHUS MEXIY
IJIOIIAISIMU TTIOBEPXHOCTEH, 00bEMaMH TTOJOOHBIX MHOTOT'PAHHUKOB.

OnepupoBarh MOHATHUSMU: CUMMETpPUS B TIPOCTPAHCTBE; ILEHTP, OCh H
MJI0CKOCTh CHMMETPUU; LIEHTP, OCh U TIOCKOCTh CUMMETPUU (PUTYPHI.

N3BnekaTh, mnpeoOpa3oBbIBaTh M HUHTEPIPETUPOBATH HHPOPMAIUIO O
MPOCTPAHCTBEHHBIX T'€OMETPUUECKUX (PUTypax, MPEJCTABICHHYIO Ha YepTexax U
PUCYHKAX.

[Ipumensarp TeoMerpudeckue GakThl ISl PEHICHUS CTEPEOMETPUUYECKUX
3a71a4, MPEANOoIAratoluX HECKOIbKO IAroB PEUICHUS], €CJIM YCIOBUS MPUMEHEHUS
3a/1aHbl B IBHOM (hopme.

[IpuMeHsTh mpoCTEWIIME MPOrpaMMHBIE  CpPEICTBA M DIIEKTPOHHO-
KOMMYHHUKAIIMOHHBIE CHCTEMBI IPU PEIICHUN CTEPEOMETPUUECKUX 3a7a4.

[IpuBOIUTH NpHUMEpPHl MAaTEMAaTUYECKUX 3aKOHOMEPHOCTEW B MPUPOJE H
KWU3HU, PACTIO3HABATh MIPOSIBJIEHNE 3aKOHOB I'€OMETPUU B HCKYCCTBE.

[IprMeHATh MOJIydYEeHHBIE 3HAHUS Ha IPAKTUKE: aHAIM3UPOBATH PEaJbHbBIC
CUTYyalluM W TMPUMEHATh W3YUYECHHBIE TOHSTHUA B MPOLECCE IOKWCKA PEUICHUA
MaTeMaTH4ecku CHOPMYJIMPOBAHHOW TPOOJEMbI, MOJEIUPOBATh peajbHbIC
CUTyallUh Ha $3bIKE T[E€OMETPUH, MCCIEAOBaTh IIOCTPOCHHBIE MOJEIH C
UCIIOJIb30BAaHUEM T€OMETPUYECKUX TIOHITHI U TEOPEM, armapara ajareOpsbl; penarhb
MPAKTUYECKUE 3a]]a4, CBA3AHHbBIE C HAX0XKICHUEM T€OMETPUUECKUX BEJIMUMH.

11 KIIACC

OnepupoBaTh TOHITHSAMHU: IWJIWHIAPHYECKAs MOBEPXHOCTh, OOpa3yroIIHe
HUJUHIPUYECKOM  TMOBEPXHOCTHU;  IWJIMHAP;  KOHHUYECKas  MOBEPXHOCTb,
oOpa3yrolre KOHHYECKON MOBEPXHOCTH, KOHYC; cpepruecKasi IOBEPXHOCTb.

Pacnio3naBats Tena BpameHus (IWIMHIP, KOHYC, cdhepa U map).

OOBACHATH CITOCOOBI MOTYUYEHHUS TE BPAILICHHUS.

KnaccudunmpoBaTts B3auMHOE pacroyioskeHue chepbl U MIOCKOCTH.

OnepupoBarh NOHATUSIMU: IIAPOBOM CETMEHT, OCHOBAHUE CETMEHTA, BBICOTA
CEerMEHTA; IIAPOBOW CJIOM, OCHOBAaHUE IIAPOBOI0 CJIOS, BBICOTA LIAPOBOTO CIIOS;
11apOBOM CEKTOP.

Beruucnare  00bEMBI M TUIOMIAAM  TMOBEPXHOCTEW TEJ  BpAIlCHHS,
re€OMETPUYECKUX TeJl C TPUMEHEHUEM (HOpMYyII.

OnepupoBaTh TMOHSATUSIMH: MHOTOTPaHHUK, BIHCAHHBIK B chepy
OMMCaHHBIA OKOJIO cdephl; chepa, BOUCAHHAS B MHOTOTPAHHUK WU TEJO
BpalICHUS.

BbIYucasaTh COOTHOIICHHUS] MEXAY IUIOMAISIMU MMOBEPXHOCTEH U 00bEMaMHU
MOTO0HBIX TE.



N3o0paxkats m3ydaembie (GUTYPHI OT PYKH W C NPUMEHEHHEM TPOCTHIX
YEPTEKHBIX HHCTPYMEHTOB.

BbInonaHATh (BBIHOCHBIE) ITIOCKUE YEPTEKU U3 PUCYHKOB IMPOCTHIX 00BEMHBIX
duryp: BuI cBepXy, COOKY, CHU3Y; CTPOUTH CEUEHUS TEJ BPAILICHUA.

W3Bnekarb, WHTEPHIPETUPOBATH U MPeoOpa3oBbIBaTh WHOOPMAIMIO O
IPOCTPAHCTBEHHBIX T€OMETPUYECKUX (PUTypax, MPEACTaBICHHYIO HA yepTexax U
PUCYHKaX.

OnepupoBarh MOHATHEM BEKTOP B IPOCTPAHCTBE.

BpinonHATE [EUCTBUS CIOXKEHHUS BEKTOPOB, BBIYUTAHUS BEKTOPOB U
YMHOKEHHSI BEKTOpa Ha YUCI0, OOBACHATh, KAKUMH CBOMCTBAMHU OHU 00JIaJAIO0T.

[IpuMeHATH MpaBUIIO Mapajuieienuneaa.

OnepupoBarh NOHATUSIMU: I€KAPTOBBI KOOPANHATHI B IPOCTPAHCTBE, BEKTOD,
MOAYJIb BEKTOPA, PAaBEHCTBO BEKTOPOB, KOOPAMHATHI BEKTOPA, YOI MEXKIY
BEKTOPAMH, CKAISIPHOE POU3BEICHUE BEKTOPOB, KOJUIMHEAPHBIE M KOMILIAHAPHBIE
BEKTOPBI.

Haxomute cymMMy BEKTOPOB M IPOU3BEAECHUE BEKTOPA HA YUCJIIO, YTOJI MEXKAY
BEKTOPAMH, CKaJsIPHOE TMPOM3BEACHUE, PACKIAIbIBaTh BEKTOpP MO JBYM
HEKOJJIMHEAPHBIM BEKTOPaM.

3ajaBaTh INIOCKOCTh YPAaBHEHUEM B JICKAPTOBOM CUCTEME KOOPIUHAT.

[IpumensaTs reomeTpuyeckue (akTbl JUIsl PELICHUS CTEPEOMETPUUYECKUX
3a1a4, TPEANOJIAraloINX HECKOJIBKO [IAroB PEIICHHUs], €CIIN YCIOBUS IPUMEHEHUS
3a/1aHbl B IBHOM (hopme.

Pewars mpocreiimme reoMeTpUYecKue 3aJadyd Ha IPUMEHEHHE BEKTOPHO-
KOOPAMHATHOI'O METO/A.

Pemarep 3amaum Ha J0Ka3aTeNbCTBO MATEMAaTHYECKMX OTHOLICHHW W
HAXOXKJEHUE FEOMETPUUYECKUX BEJIMYUH 10 00pa3liaM Wi alropurMam, IpuMeHss
W3BECTHBIE METO/IbI IIPHU PEIICHUH CTAHAAPTHBIX MATEMATUYECKHUX 3a/1a4.

[IpuMeHsTh OpoCTEWIIME MPOrPpaMMHBIE  CpPEICTBA M DIEKTPOHHO-
KOMMYHHMKAIIMOHHBIE CUCTEMBI IIPU PELICHUN CTEPEOMETPUUECKHX 3a/1a4.

[IpuBomuTh NpUMEpPHl MATEMATHYECKHUX 3aKOHOMEPHOCTEN B MPUPOAE H
YKU3HU, PACTIO3HABATh MIPOSIBJIEHNUE 3aKOHOB T'€OMETPUU B HCKYCCTBE.

[IprMeHATh MOJMy4YEeHHBIE 3HAHMS HA IPAKTUKE: aHAJIU3UPOBATh DPEAJIbHBIC
CUTyallUh W TPUMEHATh HW3YYEHHBIE IIOHATHS B MPOLECCE IOUCKA PEIICHUS
MaTEMaTUYECKU CPOPMYJIMPOBAHHON MPOOJIEMBbI, MOJACIUPOBATH pealbHbIC
CUTyallUM Ha $A3bIKE TIE€OMETPUHU, MCCIEAOBAaTh IIOCTPOCHHBIE MOJACIH C
UCIIOJIb30BAaHUEM T'€OMETPUYECKUX MOHIATHI M TEOPEM, annapara aareOpsbl; pemarb
IPAKTUYECKUE 3a7a4H, CBA3aHHBIE C HAXOKICHUEM T€OMETPUUECKUX BEITUYNH.



TEMATHYECKOE IINTAHUPOBAHHUE

10 KVIACC
KosanyecTBo 4yacos
Ne HaunmeHoBaHMe pa3/ie/ioB U TeM DJIeKTpPOHHbIe (LM (ppPOBbIE)
KoHnTpobHbIe
n/n NporpamMMel Bcero o0pa3oBaTe/bHbIE PeCypPChI
padoThI
bubmmorexa [JOK
1 B 10
BC/ICHHE B CTCPCOMCTPHIO https://m.edsoo.ru/1¢209e37
) [IpsiMbIe ¥ TIOCKOCTH B MPOCTPAHCTBE. 12 1 bubanorexa [JOK
[TapasuieIbHOCTD IPSIMBIX U IIIOCKOCTEMN https://m.edsoo.ru/1¢209¢37
3 [lepnieHqUKyYIAPHOCTD NPSMBIX U D bubnunorexa [IOK
IJIOCKOCTEN https://m.edsoo.ru/1¢209¢e37
bu6nuoreka [JOK
4 1 1
VYTI1bl MEXIY NPSMBIMU U TUIOCKOCTSIMU 0 https://m.edsoo.ru/1c209637
b K
5 MHororpaHHuKu 11 1 nomorexa LO
https://m.edsoo.ru/1¢209e37
b K
6 OOBEMBI MHOTOI'paHHUKOB 9 1 nomorexa LO
https://m.edsoo.ru/1c209e37
7 IToBTOpEHME: CEUEHMS, PACCTOSHUS U YTIJIb 4 1 bubmmorexa [TOK
P ' P y https://m.eds00.ru/1¢209¢37
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 68 5




11 KJIACC

KoaunuecTBO 4acoB
HaumeHoBaHue pa3iesioB U TeM daekTpoHHbIe (LM (poBbHIE)
Ne ni/m KouTpoibHbIe
NMPOrpamMMbl Bcero o0pa3oBaTesibHbIE PeCypPChI
padoThI
bu6nmmoreka [IOK
I Tena spameris 12 https://m.edsoo.ru/1¢209e37
bu6nmmoreka [IOK
é 5 1
2 ObnEmb Ten https://m.edsoo.ru/1¢209e37
3 BekTopEl 1 KOOpIMHATEI B IPOCTPAHCTBE 10 1 bubnmorexa [OK
p P poctp https://m.edsoo.ru/1¢209e37
4 [ToBTOpenue, 00001IEHNE, 7 | bubmmorexa [JOK
cUcTeMaTHU3alus 3HAaHNUHN https://m.edsoo.ru/1¢209e37
OBHIEE KOJIMYECTBO YACOB I1O ITPOT'PAMME 34 3







HNOYPOYHOE IIVTIAHUPOBAHHUE

10 KJIACC
KoanuectBo yacos DJIeKTPOHHbIE
nugposbie
Neni/m | Tema ypoka KounTpoJbHbie
Bcero oOpa3oBaTejibHbIE
padoTbI
pecypcsl
OCHOBHbBIE OHATHS CTEPEOMETPUU: TOUKA,
psiMast, IJIOCKOCTh, IPOCTPAHCTBO.
but6mmoreka [IOK
1 [IpaBuiia n306pakeHUsI Ha PUCYHKAX: 1
. https://m.edsoo.ru/aecc?7cd
M300paKeHUS TIOCKOCTEH, TapalIeIbHBIX
MPSIMBIX (OTPE3KOB), CEPETUHBI OTPE3Ka
5 ITonsATHA: mepecekaroluecs MI0OCKOCTH, | bu6muoreka [JOK
IepECEKaroIIUecs NMpsMast U IIOCKOCTh https://m.edsoo.ru/2d8a9¢99
3 [TonsATHA: mepecekarolmuecs MI0OCKOCTH, | bubmuoreka [JOK
nepeceKarImecs npsmMas v IoCcKoCTh https://m.edsoo.ru/db685e73
3HAaKOMCTBO C MHOTOI'DAaHHUKAMH,
but6mmoreka [IOK
4 n300pakeHUEe MHOTOTPAaHHUKOB Ha 1
https://m.edsoo.ru/a63959ed
pUCYHKAaX, Ha IPOSKIIMOHHBIX YEePTEKaX
HavanbHble cBesieHus o KyOe u nupamue,
5 ux pa3BépTku u Moaenau. CeueHus 1 bubmmorexa HOK
P P ’ https://m.edsoo.ru/b30dff38
MHOT'OTPaHHUKOB
HauanbHble cBeIeHHS 0 KyOe U THpamMuie
6 HUX pa3BEPTKU U MOJCIIU ée‘{CHI/Iﬂp , 1 buGnnorexa LIOK
passep ' https://m.edsoo.ru/3d8ffd32
MHOT'OTPaHHUKOB
[TonsTre 06 akCHOMaTUYECKOM MOCTPOCHUU
but6mmoreka [IOK
7 CTEPEOMETPUH: AKCHOMbBI CTEPEOMETPUH U 1

CJIICACTBHSA U3 HUX

https://m.edsoo.ru/Occ5cdfe




ITonsatne 06 akCHOMAaTHYECKOM NIOCTPOCHUU

but6mmoreka [IOK

8 CTEPEOMETPHUHN: aKCHOMEBI CTEPEOMETPUHU U
P P P P https://m.edso00.ru/239¢8cb4
CIIEJICTBHS U3 HUX
[TonsiTre 06 aKCHOMATUYECKOM TIOCTPOCHUH
9 CTEPECOMETPHUHN: aKCHOMEI CTEPEOMETPHUU 1 bubmorexa OK
P pu: P P https://m.edso00.ru/65c¢6b106
CIICICTBHS U3 HHUX
[TonsiTne 06 aKCMOMATUYECKOM MTOCTPOCHUH
10 CTEPECOMETPHH: aKCHOMBI CTEPEOMETPUH B bubmmorexa OK
P PHIT: P p https://m.edsoo.ru/258fc245
CIICICTBHS 13 HUX
B3anmHoe pacnosioxkeHue NpsIMbIX B
11 MPOCTPAHCTBE: TIepeceKaroIecs buomorexa HOK
poctp - 1ep ’ https://m.edsoo.ru/1a2520f6
MapaJiyIeIbHbIE U CKPEIIUBAIOLIMECS MPSIMbIE
[TapamenbHOCTh NPSIMBIX U TUIOCKOCTEN B
12 IPOCTPAHCTBE: NapalICILHEIEC IIPIMEIE B bu6mmoreka [IOK
MPOCTPAHCTBE; MAPAJIIETBHOCTD TPEX https://m.edsoo.ru/93ad36b3
MPSIMBIX
[TapanienbHOCTh IPSIMBIX U TUIOCKOCTEH B
13 npoctpancTBe: [lapamneabHOCTh NPSIMON B bubmorexa OK
poctp $HEp P https://m.edsoo.ru/ee1d19b9
IUIOCKOCTH
14 V1Bl ¢ coHanpaBIeHHEIMH CTOPOHAMU buomorexa HOK
P P https://m.edso00.1u/9f4071b9
15 Vroa Mexay IpsSAMbIMA B IIPOCTPAHCTBE bubmorexa [IOK
Ay P poCTP https://m.edsoo.ru/fe733862
16 Vroa Mexay IpsSMbIMA B IIPOCTPAHCTBE bubmorexa OK
Ay TP pocTp https://m.edso00.ru/2935a9a0
17 [TapamienbHOCTB TIIIOCKOCTEH: bu6mmoreka [JOK
napajuieIbHbIE INIOCKOCTHA https://m.edsoo.ru/2e18f255
18 CBoiicTBa mapauiesIbHbIX IJIOCKOCTEH bubnuorexa [JOK




https://m.edsoo.ru/e504d656

[IpocrTeiime npocTpaHCTBEHHBIE (PUTYPHI

bubmuorexa [JOK

19 : 0
Hé IUIOCKOCTH: TETPap, YO, https://m.edsoo.ru/4a28dc02
napaJsuiesienume,
bubmuorexa [JOK
20 I1 i
OCIPOCHHE Cenemti https://m.edsoo.ru/1d434d0f
bubnuorexa [JOK
21 [TocTpoeHue ceueHunii
TPOCHHC COHCHIH https://m.edsoo.ru/ec26feSd
Kontponbnas padota o teme "lIpsimbie u
but6mmoreka [IOK
22 IJTIOCKOCTH B ITPOCTPAHCTBE.
oy https://m.edsoo.ru/9a0a%56
[TapamienbHOCTh TPSMBIX U TIIOCKOCTEH
[TepieHAMKYISAPHOCTD MPAMOMN U
23 HJI(I))CKochTH'}llle Ii'[eH UK Ij)m HbIE MPSMbIC B bubmmorera [IOK
- 1ep JHIYIIAD P https://m.edsoo.ru/b19f6a5d
MIPOCTPAHCTBE
24 [IpsimMble napajuIeabHbIE U bu6muoreka [JOK
MEPIIEHAUKYJIISPHBIE K INIOCKOCTH https://m.edsoo.ru/0ac11c95
25 [IpsiMble napajuIeIbHbIE U bu6muoreka [IOK
MEPIEHINKYIISPHBIE K TIOCKOCTH https://m.edsoo.ru/ba545966
2% [Ipu3Hak nepneHaANKyJIAPHOCTH IPIMON U bu6muoreka [IOK
IUIOCKOCTHU https://m.edsoo.ru/f85bfc46
7 [Ipu3Hak nepneHANKYISIPHOCTH IPSIMOM 1 bubnuotexa [JOK
IUIOCKOCTHU https://m.edsoo0.ru/79165d15
73 Teopema o mpsiMOil IEpIIEHAUKYISAPHOU bu6mmoreka [JOK
IUIOCKOCTHU https://m.edsoo.ru/635c¢5087
29 Teopema o npsiMOii IEPIIEHAUKYIIPHOU bubnmnoreka [JOK
IJIOCKOCTH https://m.edsoo.ru/bd37458
30 TeopeMa o psMON NEPIEHANKYISIPHON bubnuorexa [JOK




IINTOCKOCTH

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

HepHeHI{I/IKyJ'Iﬂp N HAKJIOHHBIC: paCCTOAHUC

bubmuorexa [JOK

31 OT TOYKH J0 IJIOCKOCTH, PACCTOSIHUE OT
. a p https://m.edsoo.ru/33¢c477d3
MPSIMOM A0 MIOCKOCTH
[lepneHauKysIp ¥ HAKIOHHBIE: PACCTOSTHHUE
32 OT TOYKH /10 INIOCKOCTH, PACCTOSITHUE OT Bubnmorexa [IOK
. ) P https://m.edsoo.ru/66fefadd
MPSIMOM 710 IJIOCKOCTH
[lepneniuKyIsip U HAKJIOHHBIE: PACCTOSIHUE
33 oT FI‘)O‘-IKI/I noynnicmcm aCCTOSII)HI/Ie oT buommorexa OK
. P https://m.edsoo.ru/a5b7b8e3
IIPSIMOM 710 IJIIOCKOCTH
[lepneniuKyIsip U HAKJIOHHBIE: PACCTOSHUE
34 oT I;OIIKI/I oynngcmcnzl aCCTO}II)HI/Ie oT Bubmmorexa LOK
. a P https://m.edsoo.ru/dbee22bc
MPSIMOM A0 MJIOCKOCTH
35 VYTIibl B IPOCTPAHCTBE: YIOJl MEXAY MPSAMOM bubnuorexa LIOK
U INIOCKOCTEIO https://m.edsoo.ru/6b61b2b4
36 JIByrpaHHBIN yroJI, TUHEHHBIN Yol bu6mmoreka [JOK
JIBYTPaHHOI'O yIiia https://m.edsoo.ru/5fa0b3ce
37 JIByTpaHHBIN yroJI, TUHEHHBIN Yol bu6mmoreka [IOK
JABYTPaHHOIO yria https://m.edsoo.ru/c7c777ed
18 [lepneHIUKYISIPHOCTH MIIOCKOCTEN: TPU3HAK bu6bnuorexa LIOK
MEPIIEHANKYISPHOCTH JIBYX IIJIOCKOCTEN https://m.edsoo.ru/ec3e2da3
19 [lepneHIMKYISIPHOCTD MIIOCKOCTEN: TPU3HAK bubnunorexa [IOK
MEPIIEHANKYJISIPHOCTH JIBYX IIJIOCKOCTEU https://m.edsoo.ru/ed9e2a8e
40 [lepneHAMKYIAPHOCTD INIOCKOCTEMN: ITPU3HAK bu6bnuorexa [IOK
MEPIEHIUKYIIIPHOCTH JIBYX IUIOCKOCTEN https://m.edsoo.ru/ba75dc57
N bubmnorexa [IOK
41 Teopema 0 TpEX NEpHEHAUKYIIAPAX

https://m.edsoo.ru/e4972cdc




bubnuorexa [JOK

42 Teopema o TpEx MepMeRIKy Lpax https://m.edsoo.ru/52188a7d
43 Teopema o0 TpEX NepHEHANKYIISIPAX Bubmmorera [IOK
https://m.eds00.ru/91246736

KonTponbhas pabora no Temam

m "IleprieHIUKYJIAPHOCTH NPAMBIX U bubnuorexa HOK
mwiockocTel" u "YTiibl MEXIY NPSMBIMU U https://m.edsoo.ru/5b971ef3
miockocTsaMu"
[ToHsiTHE MHOTOTpaHHUKA, OCHOBHBIE

45 3JIEMEHThl MHOTOTPAaHHUKA, BBITYKJIbIC U bu6muoreka [IOK
HEBBIIYKJIbIE MHOI'OTPAaHHUKH; pa3BEPTKA https://m.edsoo.ru/2d24e873
MHOT'OTpaHHUKA
[Ipusma: n-yronpHas npusma; rpaHu u

46 OCHOBaHMS IPU3MBI; IPsIMasi U HAKJIOHHAs bubnuorexa LIOK
MIpU3MBbL; OOKOBAas U MOJIHAS TIOBEPXHOCTh https://m.edsoo.ru/b4ad63ad
MIPU3MBI

47 [Tapamnenenumnesn, TpsIMOYTOJIbHBII bu6muoreka [IOK
MapayIeIIeNuIle] U €ro CBOWCTBA https://m.edsoo.ru/8a7be683
[Mupamuna: n-yroapHasi nMpaMuia, TpaHu v

43 OCHOBaHME NHPaMUJIbl; OOKOBas M MOJHAs bu6muoreka [IOK
MOBEPXHOCTH MUPAMU/IbI; IIPABUIIBLHAS U https://m.edsoo.ru/fblcd0as
yCceu€HHAs MUPAMHAIA
[IpaBUNIbHBIE MHOTOT'PAaHHUKU: MTOHATHE
[IPAaBUJILHOTO MHOTOI'PAHHUKA; ITPABUJIbHAS

49 IIpU3Ma U NPaBUIIbHAS IMPAMHUJIA; bubnmoreka LOK

https://m.eds00.1ru/074c8865

MpaBUJIbHAS TPEYTOJIbHAS TUPAMUIA U
MPaBUIBHBIA TETpadp; KyO

50 [IpencraBnenue o npaBUIbHBIX bu6mmoreka [JOK




MHOTI'OrpaHHUKaxX: OKTa3ap, JOACKA3AP U
HKOCasap.

https://m.edsoo.ru/a0fddSbf

CumMMeTpHs B IPOCTPAHCTBE: CUMMETPUS
OTHOCHUTENIbHO TOYKH, MTPSIMOM, TNIOCKOCTH.

51 DIJIEeMEHTH CHMMETPHUH B IHpaMHUIaX bubmorexa TIOK
p p Alax, https://m.edso00.ru/b9e777d9
napajuieNienumneax, MpaBUiIbHbIX
MHOT'OTpaHHUKAX
59 Brrunciienue 31€MEHTOB MHOTOTPaHHUKOB: bubnuotexa [JOK
pEOpa, AMaroHaNu, yriisl https://m.edsoo.ru/6¢cdbecef
[Tnomans 60KOBOI MOBEPXHOCTH U MOJIHOM
53 MMOBEPXHOCTHU MPSIMOM PU3MBI, ILTIOIIA/1b bu6mmoreka [JOK
OCHOBaHHH, TeopemMa 0 OOKOBOH https://m.edsoo.ru/37d84157
MOBEPXHOCTHU MPSMOUN TIPU3MBI
[Tnomanb 60KOBOI MOBEPXHOCTH H
54 MOBEPXHOCTH MPABUILHON NTUPAMHUJIBL, bu6muoreka [IOK
TeopeMa O IO OOKOBOM MOBEPXHOCTH https://m.edsoo.ru/5603e30b
YCEUEHHOU NUPAMUIBI
55 KonrtponbHas pabota o teme bu6muoreka [IOK
"MHororpaHHuku" https://m.edsoo.ru/a95f5c04
56 [TonsiTre 06 00bEME Bubmmorexa [IOK
https://m.edsoo.ru/7ad0020b
57 O0BEM TUpaMUIBI bubmorexa [IOK
https://m.edso0.ru/235171b3
but6mmoreka [IOK
58 O6bEM upamMuIbI
panui https://m_edsoo.ru/f47dfefd
N but6mmoreka [IOK
59 O6bEM UpamMuIbI
pamun https://m.edsoo.ru/79¢10312
60 O0BEM TUpaMuUIbI but6mmoreka [IOK




https://m.edsoo.ru/2faadc3f

n bubmuorexa [JOK
1 1
6 OGbEM mpH3Mb https://m.edsoo.ru/79853608
62 O0BEM TTPU3MBI 1 bubmorexa HOK
https://m.edsoo.ru/1e053890
bubmmoreka [JOK
63 O06Bé 1
BEM TPHIMET https://m.edsoo.ru/482d351
64 Konrtponsnas padota no teme "OO0bEMBI | bu6nuoreka [IOK
MHOTOTPaHHUKOB" https://m.edsoo.ru/28a6573¢
[ToBTOpeHue, 06001IeHNEe CUCTEMATU3AITHS
65 3HaHuil. [locTpoeHue ceuenuii B 1 bubmorexa [OK
’ P https://m.edsoo.ru/098bedad
MHOTOTPaHHUKE
[ToBTOpenue, 0600IIeHNE CUCTEMAaTH3AITNS
3HaHUU. BpUKCIIEHnE PaCCTOSIHUI: MEXIY
66 BYMsI TOUKaMH, OT TOUKH JI0 OPSIMOM, OT 1 bubmorexa OK
ABY ’ A0 TP ’ https://m.edsoo.ru/f7792ba9
TOYKH JI0 TJIOCKOCTH, MEKIY
CKPEIIUBAIOIIUMUCS MPSIMBIMU
but6mmoreka [IOK
67 4 0 1
TOroBad ROHTposbHasd pabota https://m.edsoo.ru/b9146bc0
[ToBTOpeHue, 06001IeHNEe CUCTEMATU3AITHS
3HaHUW. Beraucienue yrioB: MexIy
68 CKPELIUBAIOIIMMHUCS IPSIMBIMH, MEXK 1 bubmorexa [IOK
p HI\, B p ’ y https://m.edsoo.ru/56765e8b
MIPSIMOM U TUTOCKOCTBIO, IBYTPAaHHBIX YTJIOB,
YTJIOB MEXKAY TUIOCKOCTSIMU
OBILIEE KOJIMYECTBO YACOB I10 [TPOT'PAMME 68




11 KJIACC

KosmnuecTBo yacos DJIeKTPOHHbIE
uugposeie
No i/ Tema YpoOKa KOHTpOJIbeIe
Bcero o0pa3oBaTe/ibHbIE
padoThI
pecypcsl

| Cdepa u map: meHTp, paanyc, IuaMeTp; | bu6mmoteka [IOK
IUTOIAAb TOBEPXHOCTHU Cepsl https://m.edsoo.ru/0341bc2b
B3aumuoe pacnonoxenue cepsl u

bu6nunorexa [IOK
2 IJIOCKOCTH; KacaTeabHas MI0CKOCTh K 1
https://m.edsoo.ru/bed12a43
chepe; miomanas cheps

3 N3o0pakenue cdepsl, Imapa Ha | bubmmoreka [JOK
rmiockoct. CedueHus mapa https://m.edsoo.ru/bel 572
[Hunuaapuueckas HOBEPXHOCTb,

4 00pasyroIue MIIHHIPUIECKON 1 bubnmnoreka [JOK
MMOBEPXHOCTHU, OCh IWJIMHIPUYECKON https://m.edso00.ru/6054b8¢c1
MOBEPXHOCTHU
Hunuaap: ocHoBaHUS U OOKOBast

bu6nunoreka [IOK
5 MOBEPXHOCTh, 00pa3ymoIas 1 och; 1
N . https://m.edsoo.ru/188f6216
TUIOIIA/1b OOKOBOM U MOJHON MOBEPXHOCTH
N300paxeHne NUINHAPA HA TIIOCKOCTH.

6 Pa3Béprka nununapa. CeueHus HUIMHIpA | bub6muoreka [LIOK
(TUIOCKOCTHIO, MapaJIIeIbHON UITH https://m.edsoo.ru/016e25eb
NEPHEHANKYISIPHOU OCHU IIWJIMH/IPA)

Konnueckast moBepxHOCTh, 00pasyromue
. P pasy bubmuorexa [JOK
7 KOHHMYECKOU ITOBEPXHOCTH, OCh U BEPIIUHA 1
. https://m.edsoo.ru/c94ba09b
KOHUYECKOW MOBEPXHOCTHU
8 Konyc: ocHoBaHue 1 BepinHa, 1 bubnmnoreka [JOK




oOpasytoliasi 1 0Ch; MIOMAAL OOKOBO 1
MOJIHOW TTOBEPXHOCTH

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

VY ceuéHHBIN KOHYC: 00pa3yroIme u

butmmoreka [IOK

9 BBICOTA; OCHOBAaHMS K OOKOBas
’ https://m.edsoo.ru/1468bab3
MTOBEPXHOCTh
N3o0paxenue KoHyca Ha MIIOCKOCTH.
Pa3BépTka konyca. CeueHust KOHyca
10 (TUTOCKOCTBIO, MapaJlICIbHOW OCHOBAHHUIO bubmorexa HOK
- 11ap . ’ https://m.edsoo.ru/Obde1be8
U TUIOCKOCTBIO, IPOXOIAILIEH Yepe3
BEPIITHHY)

1 KomOunanus Ten BpamieHus u bubmnoreka LIOK
MHOT'OIPAHHUKOB https://m.edsoo.ru/3cefl0es
MHOrorpaHHuK, ONMMCaHHbIA OKOJIO

12 cdepsl; chepa, BIMCaHHAs B bubnmorexa LIOK

PP 60CPa, https://m.eds0o.r/0b136158
MHOTOTPaHHUK WX B TEJIO BPAICHUS
13 [Tonsitue 06 00béMe. OCHOBHBIC CBOMCTBA bubmuorexa [JOK
00BEMOB Tell https://m.edsoo.ru/26a03{b7
. bubnuotexa [JOK
14 O0né a, KOHyca
DM AP w https://m.edsoo.ru/5513d87b
bu6mmorexa [IOK
15 O0BéM mmapa omanb che
BEM 1apa K ILIOWAAE Cheps! https://m.edsoo.ru/d189bde2
[Tomo6HBIE TeNa B IPOCTPAHCTBE.
16 CoOTHOIIIEHUS MEKAY TNIOIAISIMHU bubmmorexa LIOK
. ,I_[y tad https://m.edsoo.ru/810cfleb
MOBEPXHOCTEH, 00bEMaMHU MOTOOHBIX TN

17 KonTtponsHas padota no temam "Tena bubmuoreka [JOK
BpanieHus" u "O0beMbl Ten" https://m.edsoo.ru/4a33a8ab

butmmoreka [IOK

18 BekTop Ha MIIOCKOCTH ¥ B IPOCTPAHCTBE

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




bubmuorexa [JOK

19 Cilo’)keHHEe ¥ BBIYMTAaHHUE BEKTOPOB
P https://m.edsoo.ru/23f4f089
bub K
20 YMHOXEHUE BEKTOpa Ha YKUCIIO nommorexa O
https://m.edsoo.ru/dee379¢eb
Paznoxenue BexkTopa 1o tpém
21 HEKOMIUIaHApHBIM BekTopam. IIpaBuiio bubmorexa HOK
p pam. 11p https://m.edsoo.ru/a28fd74e
napajuiesienumnea
Pemenne 3amaq, CBI3aHHBIX C
22 MIPUMEHEHNEM IPABUJI JEUCTBUH C Bubmmorexa [OK
p P A https://m.eds00.ru/5a827900
BEKTOpaMHU
” KoopanHaTHO-BEKTOPHBINA METOT ITPU bu6mmoteka [IOK
pELLIEeHUU T€OMETPUYECKUX 3a0a4 https://m.edsoo.ru/d3alfe30
[IpsimoyroipHas cucTeMa KOOpPAMHAT B
24 1| pOCT ZLHCTBe Koopaunatst BpeKTo a bubmorexa [TOK
POCTPAHETEE. ROOPA pa. https://m.edsoo.ru/48db7058
[Ipocreiinme 3a1aun B KOOpAUHATAX
25 VYron mexay Bektopamu. CKalsipHOeE bubnuoreka [IOK
IIPOU3BENECHUE BEKTOPOB https://m.edsoo.ru/725effc4
2% Brruucnenue yrioB Mexay IpsIMbIMU U bubmuotexa [JOK
TUIOCKOCTSIMU https://m.edsoo.ru/8efbe78e
7 KonTponbhas paborta o teme "BekTopsl u bubnmoreka [JOK
KOOPAMHATHI B IPOCTPaHCTBE" https://m.edsoo.ru/77¢22fc5
[ToBTOpenwue, 0600IIEeHNE 1
)3 cucreMarusaius 3HaHui. OCHOBHBIE bu6mmoteka [IOK
¢burypsl, (hakThl, TEOPEMBI Kypca https://m.edsoo.ru/1780ba5d
MJIaHUMETPUHI
[ToBTOpenue, o6oOLIIeHNE U
. butmmoreka [JOK
29 cuctemMaTtusanus 3HaHuil. OCHOBHbIC

(burypsl, GpakTel, TEOPEMBI Kypca

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




IJIAaHUMCTPpHUN

[ToBTOpenue, o6oO1IIeHNE U

30 cHUcTeMaTH3alus 3HaHWi. 3a1auu 1 bubmorexa [OK
I e https://m.edsoo.ru/7491efe0
TUTAHUMETPUH ¥ METOJIBI UX PEIICHHS
[ToBTOpEeHme, 0600IIEHNE 1
31 CHCTeMaTH3aIlvs 3HaHUH. 3a/1aun 1 brbmorexa TIOK
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MPOBEPSIEMBIE TPEBOBAHUS K PE3YJBTATAM OCBOEHUS
OCHOBHOM OBPA30OBATEJIBHOM ITPOI'PAMMBI

10 KJIACC
Kon .
IIpoBepsiemble npeAMeTHbIE Pe3yJIbTATHI 0CBOEHUS OCHOBHOM
NpoBepPsIeMOro .
o0pa3oBaTe/IbHON MPOrpaMMBbI Cpe/lHero o01ero 0opa3oBaHuA
pe3yJbTarTa
7 I'eomerpus
7.1 OnepupoBath MOHATUAMH: TOUYKA, MIPSIMast, IIIOCKOCTh
75 [TpyMeHsITh aKCHOMBI CTEPEOMETPUH U CIEACTBUS U3 HUX INPH PELICHUU
' reOMETPUUECKUX 3a7a4
73 OnepupoBaTh MOHATHSMH: MapalIeIbHOCTh M IMEPHEHAMKYJISIPHOCTH
' MPSAMBIX U IJIOCKOCTEHN
74 KnaccudunupoBaTs B3aMMHOE PacHOIOKEHHE MPSIMBIX U IUIOCKOCTEH B
' MIPOCTPAHCTBE
OmnepupoBaTh MOHATUSAMU: ABYTPAHHBIN Yrojl, TpaHU ABYTPAHHOTO yria,
7.5 pebpo ABYTpaHHOTO yria, TUHEHHBINA Yoy IBYTPaHHOTO YyIJia, rpaaycHas
Mepa IByTpaHHOIO yria
Yy OnepupoBaTh MOHATUSAMHU: MHOTOTPAHHHK, BBIMYKJIBIA W HEBBITYKIIbII
' MHOTOTPaHHUK, JIEMEHTHl MHOTOTPaHHHKA, TPABHIIbHBIN MHOTOTpaHHUK
77 PacriozHaBaTh OCHOBHBIE BBl MHOIOTPAaHHUKOB (MMpamMuza, MpU3Ma,
' NpSAMOYTOJIbHBIN Mapasuienenunes, Kyo0)
KnaccuduuumpoBath  MHOTOTpaHHHMKH, BBIOMpass  OCHOBaHUS  JUIs
73 knaccupukanud  (BBIMYKJIBIE W HEBBINIYKJIBIE  MHOTOTPAaHHUKH,
' MpaBUJIbHBIE MHOTOIPAHHUKH, TMpPAMbIE M  HAKJIOHHBIE TMPU3MBI,
napa’suiesIenune /bl)
79 OnepupoBatb MOHSTUAMMU: CeKyIast IJIOCKOCTb, CEUEHUE
' MHOTOT'PaHHUKOB
710 OOBSACHATh NPUHLUIBI TOCTPOEHUS  CEYEHUH  MHOIOIPAHHUKOB,
' UCIIOJIB3YSl METO/ CJIEI0B
11 CrpouTh ce€4eHHs MHOTOIPAaHHUKOB METOJOM CJIEJOB, BBIIOJIHAThH

(BBIHOCHBIE) TUIOCKHE YEPTEXKH M3 PUCYHKOB MPOCTHIX 00BEMHBIX (QUTYP:




BUJ CBEPXY, COOKY, CHU3Y

7.12

PemraTte 3agaun Ha HaXOXKJIEHUE TCOMCTPUYICCKUX BCIIMYUH I10 06pa3uaM
UK aJirOpuTMaM, IMPUMCHSASA HU3BCCTHLIC AHAJIUTHYCCKUC MCTOAbI IIPU
pemieHuun CTAHAAPTHBIX MATCMATUYCCKHUX 3aJa4 Ha  BbIYHCIICHHC
paCCTOﬂHI/Iﬁ MCXKAY ABYMA TOYKAMH, OT TOYKH O HpHMOﬁ, OT TOYKH OO

IJIOCKOCTH, MCKAY CKPCIINBAOIUMHUCA ITPAMBIMHA

7.13

Pemrate 3agaun Ha HaXOXKJICHUE TCOMCTPUYICCKUX BCIIMYUH I10 o6pa3uaM
WM aJiIrTOpUTMaM, IMPUMCHSASA HU3BCCTHBLIC AHAJIUTHYCCKUC MCTOABI IIPU
pemieHn CTAHAAPTHBIX MATCMATHYCCKUX 3ada4 Ha BBIYMCIICHUC YIJIOB
MCKAY CKpPCIIUBAIOIMIUMUCA IIPAMBIMHU, MCKIY HpHMOﬁ Hn IIJIOCKOCTBIO,

MCIKAY INIOCKOCTAMHU, IBYTI'PAHHBIX YIJIOB

7.14

Bobruncnsate 00bEMBI M IUIOMIAAX TMOBEPXHOCTEH MHOTOIPAHHUKOB
(mpu3ma, nupamuaa) ¢ npuMeHeHneM GopMyJl, BEIUUCIATh COOTHOIIECHUS
MEXIy TUIOUIAISIMH MOBEPXHOCTEH, o0béMamMu M0T0OHBIX

MHOT'OI'paHHUKOB

7.15

OHepI/IpOBaTb NOHATHUAMU: CUMMCETPUA B IPOCTPAHCTBEC, LCHTP, OChb U

IJIOCKOCTb CUMMCTPUHU, HEHTP, OCh U IINIOCKOCTb CUMMCTPHUHU (I)I/Il"ypbl

7.16

W3BnekaTth, mpeoOpa3oBbIBaTh W HHTEPIPETUPOBATH HHPOPMALHUIO O
IPOCTPAHCTBEHHBIX T'€OMETPUYECKUX (UTYypax, MPEACTABICHHYI Ha

YyepTekax U pUCyHKax

7.17

[TpumeHsaTH reoMeTpuueckue (aKThl A PEIICHUS] CTEPEOMETPHUCCKUX
3a/1a4, MPEANONaralluX HECKOJIbKO IIAaroB pEILICHMs, €CIU YCIIOBUA

MMPUMCHCHUA 3aJIaHbI B SIBHOM (I)opMe

7.18

IIpuMeHATs mpocTEHIIME NPOrpaMMHBIE CPEICTBA U DJIEKTPOHHO-

KOMMYHUKAIITMOHHBIC CUCTCMBI ITPU PCIICHUN CTCPCOMCTPHUYCCKUX 3a/1av

7.19

IIpuBoaUTE IpUMEpPBI MATEMATUYECKUX 3aKOHOMEPHOCTEH B IIPUPOAE U

JKHU3HH, pacCliO3HaBaTh NPOABJICHUC 3aKOHOB I'COMCTPUN B UCKYCCTBC

7.20

[IpuMeHATh NOTy4YEHHBIE 3HAHUS Ha MTPAKTUKE: aHAJM3UPOBATh PEajbHbIC
CUTyallud W IPUMEHATh W3YYEHHBIE IIOHATUSA B IPOLECCE IIOMCKA
pemenus MaTE€MaTHYECKU chopMyITHpOBaHHOU po0JIeMBl,
MOJCJIMPOBATh PEAJIbHBIE CUTYallMd HA S3bIKE T'€OMETPUH, UCCIIEN0BATH
IIOCTPOEHHBIE MOJEIM C HCIOJIB30BAHUEM I€OMETPUYECKUX IOHATUH U
TeopeM, amrmapara ajareOpbl, perarh NpaKTHYECKUe 3aauu, CBSI3aHHBIE C

HAaXOXKACHUCM I'€COMCTPHUICCKUX BECIIMINH




11 KIIACC

Kon IIpoBepsiemble NpeIMeTHbIE Pe3yJIbTAThl 0CBOEHHUSI OCHOBHOI
NpoBepseMoOro .
o0pa3oBaTeIbHON NPOrPaMMBbl CpeiHero 001ero 00pazoBaHus
pe3yJabTara
6 I'eomerpus
OnepupoBaTh MOHATUSAMU: TWIUHAPUYECKAs TIOBEPXHOCTH, 00pa3yIoIIHe
6.1 UAJTUHIPUYECKON MOBEPXHOCTH, LWIWHJP, KOHUYECKas MOBEPXHOCTD,
' oOpasyrolye KOHHYECKOW  TOBEPXHOCTH, KOHYC, cdepuueckas
MOBEPXHOCTH
6.2 PacrioznaBats Tena BpaimieHus (IIIHHAP, KOHYC, cepa U 11ap)
6.3 OOBSICHATH CIIOCOOBI MOJTYUEHUS TEJ BpaIlICHUs
6.4 KiaccudunupoBaTh B3aMHOE pacroyiokeHue chepbl U MITOCKOCTH
OnepupoBaTh TOHATUSMHU: IAPOBONH CETMEHT, OCHOBAaHHUE CETMEHTa,
6.5 BBICOTA CETMEHTA, LIAPOBOM CJIOW, OCHOBaHHE LIAPOBOTO CIOsI, BHICOTA
IIapOBOTO CJI0S, IIIAPOBOM CEKTOP
6.6 Boruncnsate 00bEMBI W MIIOIMIAAU TOBEPXHOCTEH Ten BpalleHHUs,
. T€OMETPUUECKHX Tell C MPUMEHEHHEM POpMyIT
OnepupoBaTh TOHATUSIMH: MHOTOTPAHHWK, BIIMCAHHBIA B cdepy H
6.7 OTMMCAHHBIN 0KOJIO cepsl, cepa, BIMCAHHAS B MHOTOTPAHHUK WU TEJIO
BpallleHus
63 BpluucasTe COOTHOIICHHMS MEXIy IUIOHIAJAsIMU TOBEPXHOCTEH U
' 00BbEMaMH IOTOOHBIX TEIT
6.9 N3obpaxaTts u3ydaembie (UTypbl OT PYKH M C MPUMEHEHUEM IMPOCTHIX
' YepTEKHBIX HHCTPYMEHTOB
BrinonHsaTe (BBIHOCHBIC) IIOCKHE YEPTEKH U3 PUCYHKOB MPOCTHIX
6.10 00bEMHBIX (UTYp: BUJA CBEpPXY, COOKY, CHH3Y; CTPOUTHh CEUCHHsS Tel
BpaIeHus
W3Bnekatb, MHTEpHpPETUPOBATH M MPEoOpPa3OBBIBATH WH(MOPMAIUIO O
6.11 NPOCTPAHCTBEHHBIX TE€OMETPUYECKUX (UTYypax, TPEACTaBICHHYIO Ha
YepTeKax U pUCYHKaX
[IpuMensaTh reomeTpuueckue (PaKThl ISl PEIICHUS CTEPEOMETPHUICCKUX
6.12

3a7a4, mIpcamnojaratomnx HECKOJIBbKO IaroB pEmIcHHsA, €CIIN YCIOBHA

NPUMEHEHHUs 3a/laHbl B ABHOU opMme




6.13

OnepupoBath MOHATHEM: BEKTOP B IPOCTPAHCTBE

6.14

BrimonaaTs I[CflCTBHSI CJIOKCHUSA BCKTOPOB, BBIUUTAHUA BCKTOPOB U
YMHOKCHHA BCKTOpAa Ha 4YUCIIO, O6’b$ICH$ITB, KaKHUMH CBONCTBaAMH OHH

00J1a1ar0T

6.15

IIpuMeHATH IPAaBUIIO MapAJIEIIECIIUIIENA IIPU CIIOKEHUU BEKTOPOB

6.16

OHCpI/IpOBaTB MNOHATHAMHA: ACKAPTOBBI KOOPAWHATBI B IIPOCTPAHCTBC,
BCKTOp, MOAYJIb BCKTOpA, paBCHCTBO BCKTOPOB, KOOPAHWHATHI BEKTOPA,
yroia Mexay  BCKTOpaMu, CKaJLIpHOC  NPOU3BCACHHUEC  BCKTOPOB,

KOJUIMHCAPHBIC U KOMIIJIAaHAPHBIC BEKTOPLI

6.17

Haxomuth cymMMy BEKTOpOB U IMPOU3BEACHHME BEKTOpA Ha YUCIIO, yroJ
MEX1y BEKTOpaMH, CKaJISpHOE MPOU3BEICHUE, PACKIIAAbIBATh BEKTOP IO

JIBYM HEKOJUIMHEAPHBIM BEKTOPaM

6.18

3aIIaBaTB IJIOCKOCTb YPAaBHCHHUCM B I[eKapTOBOﬁ CUCTCMC KOOpAUHAT

6.19

Pemwats mpocredinue TeOMETpUYECKHE 3aJayd  Ha I[IPUMEHEHHE

BCKTOPHO-KOOPAWHATHOTO METOAa

6.20

Pemrate 3amaum Ha J0Ka3aTENbCTBO MAaTEMAaTHUYECKHUX OTHOIICHHUU U
HaXO0XXACHUC I'COMCTPUYCCKUX BCIUYHH IIO o6pa3uaM Wik aJIrOpuTMaM,
IIPUMCHSAA HU3BCCTHBIC METOABI Ipu pE€IICHUN CTaHAapPTHBIX

MAaTEMATHYCCKHUX 3aJa4

6.21

IIpuMeHATH mpoCTEHIIME NPOrPAMMHBIE CPEACTBA M JJIEKTPOHHO-

KOMMYHUKAIIMOHHBIC CUCTCMBI ITPU PCHICHUN CTCPCOMCTPUICCKUX 3a/1a1

6.22

[IpuBoauTH MpUMEpPHl MAaTEMATUYECKUX 3aKOHOMEPHOCTEH B MPHUPOJE U

JKM3HH, PACIIO3HABATH ITPOABJICHUC 3aKOHOB I'COMETPUHN B UCKYCCTBEC

6.23

[IpuMeHsTh MONlyuyeHHbIE 3HAHMA HA TPAKTUKE: AaHAJIU3UPOBATH
peasibHble CUTYallMd W TNPUMEHATh HM3YYCHHBIE MOHSATHS B IpoLecce
MOMCKA pELIeHUs MaTeMaTh4ecku chopMyIUpOBaHHON MpoOIEeMBI,
MOJICJINPOBaTh PeajbHbIE CUTyallMd Ha SI3bIKE T€OMETPUH, UCCIIEI0BaTh
IIOCTPOEHHBbIE MOJIENM C MCIIOJIb30BAaHUEM T'€OMETPHUUECKUX HMOHATHH U
TEopeM, amnmapaTa ajreOpbl, pelaTb MPaKTUYECKUe 3a/1a4k, CBA3aHHBIE C

HaXOXIACHUEM I'€COMETPHUICCKUX BEJINYNH




HNPOBEPAEMBIE DJIEMEHTbBI COAEP KAHUA

10 KJIACC

Kon

IIpoBepsieMblii 3JIEMEHT COePKAHUS

I'eomerpus

7.1

OCHOBHBIE TOHSITUSI CTEpEOMETpUHU. Touka, HpsiMasi, MJIOCKOCTh, MPOCTPAHCTBO.
[Tonsatne 00  aKCHOMAaTHYECKOM  IOCTPOCHHHM  CTEPEOMETPUHU:  aKCHOMBI

CTEPEOMETPUH U CIICJICTBUS U3 HUX

7.2

B3anMmHOEe  pacnonoxkeHne NOpsAMBIX B NPOCTPAHCTBE:  MEPECEKAOIINECH,
NnapajuyieJbHblE M CKpelIMBaroumecs npsMble. [lapamienbHOCTs NpAMBIX U
IJIOCKOCTE B NPOCTPAHCTBE: NapajUIC/IbHbIE TMpsSMbIE B  IPOCTPAHCTBE,
MapaJUIEIbHOCTh TPEX MPAMBIX, MNAPALIEIBHOCTh MNPSIMOM W IUIOCKOCTH. YTJBI C
COHAIIPABIICHHBIMU  CTOPOHAMH, YIOJ MEXIYy MNPSIMBIMA B  IIPOCTPAHCTBE.
[TapannenbHOCTh MIIOCKOCTEN: MapallelIbHbIE INIOCKOCTH, CBOWCTBA MapPaJIJIEIbHbBIX
mwiockocteil. [IpocTeiiimme nmpocTpaHCTBEHHBbIE (GUTYpBl HA TUIOCKOCTH: TETPadp,

Ky6, napajuieJCuIic [, HoCTPpOCHUC CEe4YCHUI

7.3

[lepneHUKYASIPHOCTh MPSIMOM M TUIOCKOCTH: NEPHEHAMKYJISPHBIE MpsSIMbIE B
MIPOCTPAHCTBE, MPSMbIE TapaJICIbHbIE U IEPIEHIUKYISIPHBIE K INIOCKOCTH, IPU3HAK
NEePHEHIUKYISIPHOCTU MPSMOM U TUIOCKOCTH, TEOPEMA O MPSIMOU MEePIEHIUKYIISIPHOU
IUIOCKOCTH. YTJIBI B TPOCTPAHCTBE: Yrol MEXIy TMPSAMOM M IIJIOCKOCTHIO,
JIBYTpaHHBIA yrojl, JWHEHHBIA yron naByrpaHHoro yria. I[lepnengukynsap u
HAKJIOHHBIE: PACCTOSIHME OT TOYKH JI0 TUIOCKOCTH, PACCTOSHUE OT MpPsIMOU M0
IUIOCKOCTH, MPOEKIHsS (UIypbl Ha IJIOCKOCTh. [lepneHauKyIsIpHOCTh IIIOCKOCTEH:
NpU3HAaK  MEpPHEHAMKYJSIPHOCTH  ABYX  Iwlockoctedl. Teopema o  Tpéx

MEepIEHIUKYIISIpax

7.4

IlonsiTHE MHOrOrpaHHHMKAa, OCHOBHBIC JJIEMEHTHI MHOTOIDAaHHHUKA, BBIIYKIBIE WU
HEBBINTYKJIbIE MHOTOIPDAaHHUKH, pa3BEPTKAa MHOrorpaHHuka. IIpusma: n-yrosipHas
npu3Ma, TpaHU M OCHOBAHUS IPU3MBI, NpsMas U HAKJIOHHAs NpU3MbI, OOKOBas U
IIOJIHAS ITIOBEPXHOCTH Npu3Msl. [lapamienenumnen, npsMOyroiabHbIA NapalIeIeUIe]
u ero cporcrtsa. Ilupamuaa: n-yronpHas nupamuaa, rpaHd 1 OCHOBAaHUE ITUPAMMIBI,
OOKOBas M IOJIHAs MOBEPXHOCTh NMUPaMUJIbI, IPaBUIbHAS U yCEUEHHAs NMHUpaMHa.

JIeMEHTHI Npu3Mbl MW TMMUpPAMUBIL. HpaBI/IJ'IbHI)IC MHOT'OTpaHHUKH: TIOHATHC




NPaBUIBHOTO MHOTOTpaHHMKA, NpaBWIIbHAS NpU3Ma M MpaBWIbHAs NHPaMUIA,
NpaBUiIbHAs TPEyrosbHas MUpaMUAa U NpaBUWIbHBINA TeTpasap, KyO. [IpencraBnenue
O NPaBWIBHBIX MHOIOIPAaHHHUKAaX: OKTa’ap, AoAeKasap M ukocadapyrue CedeHus

IMPU3MBI 1 ITHPAMUIBI

7.5

CI/IMMeTpI/IH B NOPOCTPAHCTBE: CHUMMETPUA OTHOCUTCIIBHO TOYKH, HpHMOﬁ,
IUIOCKOCTH. DJIEMEHTHI CUMMCTPHH B IMHUPaMUJax, IIapalsICIACIIUIICAAX, ITPAaBUIIbHBIX

MHOI'OrpaHHUKax

7.6

Brruncnenue >1eMEHTOB MHOTOTPaHHHKOB: péOpa, amaroHanu, yribl. [lnommane
OOKOBOIl TOBEPXHOCTH U TIOJHON TMOBEPXHOCTH MPSMOM MPU3MBI, IUIOMIAIb
OCHOBaHMH, TeopemMa 0 OOKOBOIH MOBEPXHOCTH MPsIMOK mpu3Mel. [1nomans 60koBoM
MOBEPXHOCTH M TOBEPXHOCTH MPABWIBHON MNUpamMHUAbIl, TEOpeMa O IUIOU[aau

yceu€nnoi mupamubl. [lonstae 06 00béMe. OOBEM MTUPaMUIbI, TPU3MBI

7.7

HOI[OGHBIG TCJla B ITPOCTPAHCTBC. CooTHOIICHUSA MCKAY IIoMmaassMu HOBCpXHOCTCfI,

00BEMaMHU ITOTOOHBIX TET

11 KJIACC

Kon

IIpoBepsieMblii 3JIEMEHT COePKAHUS

6

I'eomeTpus

6.1

I_II/IJ'II/IH,[[pI/ILICCKaH MMOBCPXHOCTD, o6pa3y}onme HHHHHHqueCKOﬁ IMMOBCPXHOCTH, OCb
HHHHHHqueCKOﬁ IMOBCPXHOCTH. ]_[I/IJ'II/IHI[pI OCHOBaHHUS U OOKOBas IIOBCPXHOCTD,

oOpa3yrolas u 0Ch, TUIONIaab OOKOBOW 1 TIOJIHOM TTOBEPXHOCTH

6.2

Konunueckas HOBepXHOCTh, 00pa3yIole KOHNYECKOW MOBEPXHOCTH, OCh U BEPIINHA
KOHMYecKol mnoBepxHocTH. KoHyc: ocHOBaHME M BepuIMHA, oOpa3yromias U OCh,
oAb OOKOBOM M TIOJHOW TIOBEPXHOCTH. Y CEUEHHBIM KOHYC: OOpa3yrolue u

BbBICOTA, OCHOBAaHHA U OokoBas IMOBCPXHOCTH

6.3

Cdepa u map: neHTp, paauyc, Tuamerp, IIoaab MOBEPXHOCTH cdephl. BzanmHoe

PAaCIIOJIOKCHHUC C(bepbl N IINIOCKOCTH, KaCaTCJbHasA IJIOCKOCTb K C(bepe, miomanab

chepbl

6.4

N3o0paxenue Ten BpaleHus Ha TII0CKOCTH. Pa3BépTka MUIMHIpa U KOHYCa

6.5

KomOuHanuu Ten BpamieHuss W MHOTOTPAaHHUKOB. MHOTOTpaHHHK, OMHCAHHBINA

okoJio chepsl, chepa, BMcaHHas B MHOTOTPAHHHUK, WM TEJIO BPAIICHUS

6.6

[Tonsitue 06 o0BEMe. OCHOBHBIE CBOWCTBA 00BEMOB Ten. Teopema 00 00BEME

OpsAMOYTOJIbHOT'O IMapaJUiCJiICnrIcqa W CJICACTBUA U3 Heé. OOBEM HuiInHApa,




KoHyca. O0BEM I1apa u mIomaab chepsl

[TogoOubie Tema B mpoctpaHcTBe. COOTHOLIEHUS  MEXAY — IUIOIIAISAMU

67 MOBEPXHOCTEH, 00BEMaMH TOJJOOHBIX TEI
6.8 Ceuenust nunuHApa (MapajjiesibHO U MEPIEHIUKYISIPHO OCH), CEUEHHUs KOHyca
' (mapanneabHOE OCHOBAHUIO U MPOXO/sINee Yepe3 BEPIIUHY ), CEUSHHUS 11apa
BexTop Ha miockoctw M B mpocTpaHcTBe. CII0OKEHME M BBIUMTAHUE BEKTOPOB.
6.9 YMHOeHHEe BEKTOpa Ha uucio. Pa3noxeHne BEKTOpa MO TPEM HEKOMIUIAHAPHBIM
' BekropaM. IIpaBuno mapamnenenunena. Pemenune 3amad,  CBSI3aHHBIX  C
IIPUMEHEHUEM NIPABUJI JCHCTBUM C BEKTOPaMU
[IpssMoyronpHas cucreMa KOOpAMHAT B IpocTpaHcTBe. KoopauHaTel BeKTOpA.
6.10 [Ipocreitmme 3agaun B KOOpAMHATaX. YTod Mexay Bektopamu. CkaiaspHoe

IMPONU3BCACHUC BCKTOPOB. Brruncienue YIJIIOB MCXKAY MNPAMBIMU U IIJIOCKOCTAMMH.

KOOp)II/IHaTHO-BCKTOPHHﬁ MCTOI ITPU PCHICHUHN TCOMETPUUCCKHUX 3a1aYd




HHPOBEPAEMBIE HA EI'D 10 MATEMATHUKE TPEBOBAHUSA K
PE3YVJbTATAM OCBOEHUS OCHOBHOM OBPA30OBATEJILHON
HNPOI'PAMMBI CPEITHET'O OBLHIET'O OBPA3OBAHUA

Kon
NpoBepPsieMOro
TpeOoBaHMs

IIpoBepsiemble TpeGOBaHUSI K NMPeIMETHBIM Pe3yJIbTATAM OCBOECHHS
OCHOBHOM 00pa30oBaTeIbHOI MPOrpaMMbl CpeIHero 0011ero
oOpa3zoBaHus

Bnagenne meTogamu A0Ka3aTeNbCTB, alrOpUTMaMU peUICHMs 3ajady;
yMeHue (pOpMyIUpOBaTh M ONEPUPOBATH TMOHATUSMHU: OIpEeNICHNUE,
aKCUOMa, TeopeMa, CIEACTBUE, CBOMCTBO, NPHU3HAK, J0KA3aTENIbCTBO,
paBHOCHIIbHBIE (POPMYITHPOBKH; MPUMEHATH UX; YMEHHE (HOPMYITUPOBATH
0o0paTHOE M MPOTUBOIIOJIOKHOE YTBEpPXKJIEHUE, MPUBOJUTH MPUMEPHl U
KOHTPIIPUMEDHI, HUCIOJIb30BaTh METOJ MAaT€MaTU4eCKOW WHAYKINY;
IIPOBOAMTH  JTOKA3aTEIbHBIE PACCYXAECHUS IIpU PpELIEHUM 3ajad,
OLIEHUBATh  JIOTMYECKYIO  MPAaBMWIIBHOCTh  PACCYXXACHUH;  yMEHHE
OIIEpUPOBATh MOHATUSAMHU: MHOXECTBO, MOIMHOKECTBO, OIEpalld HaJ
MHOXECTBaMH; YMEHHE HCIIOJIb30BaTh TEOPETUKO-MHOKECTBEHHBIN
anmapar Ui ONMCaHUsl peajbHbIX MPOIECCOB U SBJICHUH U MPU PEIICHUN
3aJa4, B TOM UHCIE W3 JPYrHX Y4eOHBIX IIPEIMETOB; YMEHHE
OIlepUpOBaTh MOHIATUSIMHU: Tpad, CBA3HBIN rpad, AepeBo, LUKI, Ipad Ha
IUIOCKOCTH; YMEHHME 3aJaBaTh W ONUCHIBaTh Tpadbl pPa3sTUYHBIMU

crioco0amu; UCIOIB30BATh TPadbl IPU PEIICHUH 33124

YMeHue omnepupoBaTh MOHATHSAMHU: HaTypaJbHOE YHCIIO, LIEJI0€ YUCIIO,
CTEMNEeHb C IEJIBIM TTOKa3aTesieM, KOPeHb HaTypaJlbHOM CTENEeHH, CTENIEHb
C palMOHAIBHBIM  TOKa3aTeleM, CTeNeHb C  JIeUCTBUTEIHHBIM
mokaszaTeneMm, JiorapudM  YHCIa, CHHYC, KOCHHYC U TaHICHC
IIPOM3BOJIBHOIO YHCJIA, OCTATOK I10 MOAYJIO, PALMOHAIBHOE YHCIIO,
UppallMOHANILHOE  YHCIO,  MHOXECTBA  HATYpalbHBIX,  IENbIX,
palMOHANbHBIX, JEWCTBUTENbHBIX YHCEN; YMEHHUE HCIOJIb30BaTh
MPU3HAKUA JIETUMOCTH, HAaWUMEHBIIMA OOIIM JETUTEeNb U HAauMEHbIIee
obmiee kpaTHoe, anropuT™M EBKiMIa mpu pemieHuu 3aaad; 3HaKOMCTBO C
pPa3IUYHBIMM ~ TO3UIMOHHBIMM ~ CHUCTEMAaMH  CUHUCICHHS;  yMEHHE
BBITMIOJHATH BBIYMCIICHUE 3HAYEHUIN W MpeoOpa3oBaHHs BBIPAXKEHHUH CO
CTeneHs MU M Jorapudmamu, npeodpazoBaHUs IPOOHO-pAIIMOHATBHBIX

Bblpa)l(eHHﬁ; YMEHUC OICPpUPOBATH MOHATUAMU: IMOCJIICAOBATCIBHOCTD,




apupmeTHyecKas nporpeccus, reoMeTpuyecKas nporpeccus,
OecKOHEUYHO yOBbIBalOIlas TIeOMETpUYecKas IpOrpeccus; yMeEHHe
3aaBaTh [10CJIEA0BATEILHOCTH, B TOM YUCIIE C IOMOIIBIO PEKYPPEHTHBIX
bopMya; yMEHHME OIEpPUPOBaTh IOHATUSAMHU: KOMIUIEKCHOE 4YHCIIO,
COIPSIKEHHBIE KOMIUIEKCHBIE YUCIIA, MOYJIb U ApIYMEHT KOMILJIEKCHOTO
yycna, ¢GopMa 3amucu  KOMIUIEKCHBIX uucen (FreoMeTphuecKas,
TPUTOHOMETpHUYECKass U  ainreOpauyeckasl); yMeTb  IPOU3BOIUTH
apu(MeTHYECKUE JEHCTBUS C KOMIUICKCHBIMH YHCIAMH;, IPHBOJHUTH
IpUMEpPbl  HCIIOJIb30BAaHHSA  KOMIUIEKCHBIX  YHCEN;  OIEpUpOBATH
NOHATHSIMM:  MaTpuima 2x2 wu  3x3, OINpeaenuTesb MaTpPHILIbI,

FeOMeTpI/I‘ICCKI/Iﬁ CMBICJI OTIPCACIIUTECIIA

YMeHue onepupoBaTh MOHATUSMU: palMOHAIbHBIE, HMPPALMOHAIbHBIC,
MoKa3aTeNbHbIC, CTENECHHbIE, JOrapu(pMUUYECKHE, TPUTOHOMETPUYECKHUE
YpPaBHEHUST U HEPAaBEHCTBA, MX CHUCTEMBI; YMEHHME OIIEpUPOBATH
MOHATUSIMHU: TOXJIECTBO, TOXIECTBEHHOE NpeoOpa3oBaHUE, ypaBHEHHE,
HEPABEHCTBO, CHCTEMa YpPAaBHEHUH M HEPABEHCTB, PaBHOCHJIBHOCTH
YpaBHEHHUI, HEPABEHCTB M CHUCTEM; YMEHHE peIlaTh YpaBHEHMS,
HEpaBEHCTBA M CHUCTEMbI C IOMOILIBIO PA3IUYHBIX NPUEMOB; pelIaTh
YpaBHEHMs, HEpPaBEHCTBA M CHCTEMbl C IIapaMETPOM; IPUMEHSTH
YpaBHEHMs, HEPABEHCTBA, UX CHUCTEMbI JUIS PELICHHUS MaTeMaTHYECKUX

3a/1a4 U 3a/1a4 U3 pa3IMnYHbIX 00JacTell HayKu U peanbHOM KU3HU

YMenue onepupoBaTh NOHATUAMHU: GYHKIUSA, YETHOCTh (DYHKIUU,
MEePUOJUYHOCTh (YHKIUH, OTPAHMYEHHOCTh (PYHKIIMH, MOHOTOHHOCTD
GbyHKIMH, KCTpeMyM (GYHKIIMHA, HAHOOJbIIIee U HAUMEHbBIIIEe 3HAYCHUS
(GyHKIIMU HA IPOMEXKYTKE, HEMpPepbIBHAS (PYHKIIHSI, aCHMITOTHI rpaduka
GbyHKIUM, TiepBasg U BTOpasi MPOU3BOAHAA (PYHKIIUU, TEOMETPUUECKUN U
¢u3nyeckuid CMBICI MPOU3BOJHOW, MepBOOOpa3Hasi, OIpeaeaEHHbIN
WHTETpaj; YMEHHE HaXOJWUTh ACHMITOTHI Tpaduka (YHKIWUH; YMEHHE
BBIUUCIIATE  TPOM3BOJHBIE CYMMBI, NPOHM3BEACHHUS, YACTHOTO W
KOMIIO3UIIMN (YHKIWH, HAXOJUTHh YpaBHEHHE KacaTelIbHOH K Trpaduky
(GYyHKIMU; yMEHHE HaXOJIUTh MPOU3BOAHBIC 3JEMEHTApHBIX (YHKINH;
YMEHHE HCMOJb30BaTh MNPOM3BOIHYIO JUIsI HCCIENOBaHUSA (DYHKIHH,
HaXOJWUTh HauOOJbIIME M HAUMEHBIIME 3HAUYEHUS (QYHKIMH; CTPOUTH
rpayKd MHOTOYJICHOB C MCIIOJIB30BAHHEM amrapaTta MaTeMaTH4eCKOro

aHaJIn3a; IMPUMCHATH I[MPOU3BOAHYIO IJId HAXOXIACHUA HAWIYUYLICTO




pelIieHrs B MPHUKIAIHBIX, B TOM YHCJIE COIMATbHO-3KOHOMHYECKHX M
¢bu3nueckux 3a7adax; HAXOAUTh TUIOMIAU U 00BEMBI (DUTY C TOMOIIBIO
WHTErpaJia, MPUBOAUTH MPUMEPHl MATEMATHYECKOTO MOJCIUPOBAHUS C

noMoIpio auddepeHnanbHbIX YPaBHEHUN

YMeHue onepupoBaTh MOHATUAMHU: Trpaduk QyHKUUH, OOpaTHas
byHkusa, KoMno3unus GyHKIUM, TuHelHas (yHKUUS, KBaapaTHUHAs
dbyHKIHS, parmoHaIbHAs byHKIHS, CTETeHHas dbyHKIHS,
TPUTOHOMETpUUYECKHe  (YHKIMH, OOpaTHble TPUTOHOMETPHUYECKHE
GyHKIMHM, TOKa3aTelbHass W Jorapupmuueckas (QyHKUUU; YMEHHE
CTpoUTh TpaduKH H3YYCHHBIX (DYHKIHH, BBITOJHATH MPEeoOpa3OBaHUS
rpadukoB (YHKIHHI, UCTIONB30BAaTh rpadUKU ISl U3YUEHHSI TIPOLIECCOB U
3aBHCUMOCTEH, NpU peIIeHUH 3a7ad U3 APYTruX Y4eOHBIX MPEIMETOB U
3a1a4 U3 peasibHOW JKU3HU; BBIPAXKaTh (POPMYIaMU 3aBUCUMOCTH MEXITY
BEJIMYMHAMHU; UCIOJIb30BaTh CBOMCTBA W Tpaduku (QyHKUME I
peleHus ypaBHEHH, HEPAaBEHCTB U 3a/1a4 ¢ IMapamMeTpaMu; n300pakaTh
Ha KOOPJIMHATHOM TIJIOCKOCTM MHOMECTBAa pEIIEHUH ypaBHEHHI,

HEPABCHCTB U UX CUCTEM

YMeHue pemiaTb TEKCTOBBIE 3a/ladydl pPa3HbIX TUIOB (B TOM YHUCIE Ha
MPOILIEHTHI, JOJIM U YaCTH, Ha JIBWXKEHHE, pabOTy, CTOMMOCTh TOBAPOB U
yCIIyT, HAJIOTH, 3314l U3 00JaCTH yNpaBlIeHUs IUYHBIMU U CEMEHHBIMU
(¢uHaHCaMU); COCTaBJIATh BBIPAXKEHUS, YPaBHEHHs, HEPABEHCTBA U HUX
CUCTEMBI 110 YCIOBUIO 3aJa4M, HMCCIEAOBATh IIOJy4YEHHOE pELICHUE U
OLIEHUBATh IPABJIONOAOOHOCTh pE3yJbTaTOB, YMEHHE MOJEINPOBATH
peanpHbIE CUTYallMM Ha SA3BIKE MATEMAaTUKH; COCTABJIATH BBIPAXKECHMS,
YPAaBHEHUs, HEPAaBEHCTBA M MX CHUCTEMBl II0 YCJIOBHUIO 3aJayu,
HCCIIEA0BaTh IIOCTPOECHHBIE MOJEIM C HCIIOIB30BAHMEM almapara

anredpbl, UHTEPIIPETUPOBATH MOTYUEHHBIN pe3yIbTaT

YMeHue onepupoBaTh MOHATHSAMU: CpeiHEee apupMeTHIECKOe, MeIuaHa,
HaumOoJblllee W  HAauMEHbIIee 3HAYEHHWs, pa3Max, JUCIepCHs,
CTaH/JapTHOE OTKJIOHEHHE YHCIOBOrO HabOpa; yMEHHE W3BJIEKATb,
MHTEPIPETHPOBaTh MHGOpPMALMIO, MPEACTABICHHYI0 B Tabiaunax, Ha
auarpammax, rpadukax, oTpakarollyro CBOWCTBA PeaIbHbIX IPOLIECCOB U
SIBJICHUIA; TIPE/ICTABIATH HH(POPMAIIHMIO C TIOMOLIBIO TAOJHII M THarpamm;
HCCJIEI0BaTh CTATUCTUYECKUE JIaHHBIE, B TOM YHUCJIE C MPUMEHEHHEM

rpaUUecKuXx METOJOB U  JJEKTPOHHBIX CPEACTB; rpaduyecku




ucciacaoBatb COBMCCTHBIC Ha6J'IIO,Z[eHI/I$I ¢ IoMombrO Juarpamm

paccerBaHus U JIMHEHHOMN perpeccuu

YMeHue onepupoBaTh IOHATHUSAMHU: CIIyYalHBIA OIBIT M CIIy4alHOE
cOOBbITHE, BEPOSATHOCTb CIy4alHOTO COOBITHS; YMEHHE BBIYHUCIATH
BEPOSATHOCTh C HCIIOJIb30BaHUEM TIpaUuecKUX METO/0B; HPUMEHSThH
(GbopMyIBl CIOXKEHHSI M YMHOXXEHHUS BEPOSITHOCTEH, (OpMyIly MOIHOM
BEpOSTHOCTH, hopmyy bepHynnu, koMOMHATOpHBIE (GAKTHl U POPMYITBL;
OLICHUBAaTh BEPOSITHOCTH peajbHBIX COOBITHI; yYMEHHE OIepUpOBaThH
MOHATUSIMM:  CIy4yaliHash BeJIMYMHA, pACIpeAeNieHUe BEpPOSITHOCTEM,
MaTeMaTH4eCKoe OXKHUJAHUE, IUCIEepCHs U CTaHAApTHOE OTKJIOHEHHE
ClIy4alHOM BeNWYMHbBI, (QYHKIUU pacOpeleNeHuss U IJIOTHOCTH
PaBHOMEpPHOI0, IIOKAa3aTEJIbHOIO W HOPMAJbHOTO paCIpeneIeHU;
YMEHHE MCHOJIb30BaTh CBOMCTBA M3YyUYEHHBIX pacHpelesIeHud Juis
peleHust 3a/a4y; 3HAKOMCTBO C MOHATHSIMH: 3aKOH OOJIBIIMX YHCel,
METOJbl BBHIOOPOYHBIX HCCIIECOBAHUN; yMEHHE TPHUBOAUTH MPUMEPHI
MPOSIBJICHUS] 3aKOHA OOJIBIIMX YHCENT B HPUPOAHBIX M OOIIECTBEHHBIX
SBJICHUSIX; YMEHUE ONEPUPOBATH NOHATHUSAMU: COUETAHHE, IEPECTAHOBKA,
YHCIIO COYETAaHUM, YHMCIO TEpecTaHOBOK; OmHOM HbroTOHA; ymeHue
MPUMEHSITh KOMOMHATOPHBIE (DAKThl U PACCY>KIACHUS ISl PELICHUS 3aa4;
OLICHUBATH BEPOSTHOCTH peanbHbIX COOBITHI; COCTaBIISATh

BEPOSITHOCTHYIO MOJIeNIb U HHTEPIPETUPOBATH TOTYyUYEHHBIA Pe3yIbTaT

YMeHne onepupoBaTh MNOHATUSMU: TOYKa, MpsAMas, IJIOCKOCTb,
MPOCTPAHCTBO, OTPE30K, Jy4, BEJIMYMHA yrja, IUIOCKUH yrod,
JNBYI'PAHHBIA yTOJ, TPEXIPAHHBIA YIoJ, CKPEIIMBAIOIIMECS MPSMBIE,
MapajuieIbHOCTh U NMEPHEHAUKYISIPHOCTh MPSAMBIX M IUIOCKOCTEH, yroJ
MEXIY MNPAMBIMH, YTOJ MEXIY HPSIMOM M INIOCKOCTBIO, YIOJ MEXIY
IUIOCKOCTSIMHU, PACCTOSIHUE OT TOYKU JIO MJIOCKOCTH, PACCTOSIHUE MEXKIY
MPSIMBIMHU, PACCTOSIHUE MEXY IIOCKOCTSIMH; YMEHHE HCIIO0Ib30BaTh MpU
pelIeHNH 3a1a4 M3ydeHHbIe (aKThl M TEOPEMBI IJIAHUMETPUHU; YMEHHE
OLICHUBATh pa3Mepbl OOBEKTOB  OKPYXKAIOIIEr0 MHpPA; CTPOUTH
MaTEMaTUYECKHE MOJEIN C IIOMOIIBIO TI'E€OMETPUYECKUX IOHATUH H

BCJIMYHNH, PCIIATh CBA3aHHBIC C HUMHU IIPAKTUYCCKUC 3aaa4YN

10

YMeHne onepupoBaTh MOHATHIMH: IUIOMAAL QUTYpBl, 00BEM (UTYDEI,
MHOI'OTPaHHUK, MPaBUJIbHBIII MHOTOTPAaHHHK, CEYEHHE MHOIOI'PAaHHHKA,

Ky0, mapajuienenures, Npu3Ma, NUpamuna, (urypa ¥ MOBEpXHOCTbH




BpallleHHsl, LUINHIpP, KOHYyC, map, chepa, miomans chepsl, Mmiomaib
MOBEPXHOCTU MHMPaMMJIbl, MPU3MBI, KOHyca, LWJIMHApPA, 00BEM KyoOa,
IIPSIMOYTOJIBHOIO MMapalIeNieNuIea, NUpaMUAbl, IPHU3MBI, LWIMHIPA,
KOHyCa, I1apa, pa3BEPTKA MOBEPXHOCTH, CCUYCHUs KOHYCAa M LIMIMHIPA,
MapaJUIeJIbHBIE OCHM WM OCHOBaHHUIO, CEUYEHHUE IIapa, IUIOCKOCTD,
Kacawoomasica cdepbl, HUIMHApPA, KOHYCa; yYMEHHE CTPOUTb CEUYCHHE
MHOTOTpaHHUKa, N300pakaTh MHOTOTPAHHUKH, (PUTYPHl U MMOBEPXHOCTU
BpAIlICHUs, UX CEUEHUS], B TOM YHCJIE C IOMOILBIO 3JIEKTPOHHBIX CPEJICTB;
YMEHHE PUMEHSITHh CBOMCTBA T€OMETPHUECKUX (DUTYDP, CAMOCTOATENBHO
(GbOopMyIHpPOBATH OIPENEICHUS U3yYaeMbIX (UTyp, BBIABHTATh THIIOTE3BI
O CBOMCTBax M NPU3HAKAX T'€OMETPHUECKUX (PHUTyp, OOOCHOBHIBATH HIIU
ONpoBepraTh MX; YMEHHE MPOBOAUTH Kiaccuukauuoo @uryp mno
pa3MYHBIM TPU3HAKaM, BBIIIOJHATH HEOOXOJIUMBIE JONOJHUTEIbHbIE

MIOCTPOEHUS
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YMeHue omepupoBaTh TOHATHSIMH: JIBIDKEHHE B  IPOCTPAHCTBE,
MapayjieNbHbIA MEPeHOC, CHMMETpPHsI Ha MJIOCKOCTH M B MPOCTPAHCTBE,
MOBOPOT, TpeoOpa3oBaHWe MOA0OMs, TMOAOOHBIE (UTYPBI, YMEHHUE
pacro3HaBaTh paBHbIC W MOJOOHBIE (UTYPHI, B TOM YHCJEC B MPHUPOJIC,
UCKYCCTBE, ApXUTEKTYPE; HCIOJIb30BATh TI'€OMETPUYCCKHE OTHOIICHHS
NpU PEUICHUU 33/1a4; HaXOIWTh T'€OMETPUYCCKHE BEJIMYUHBI (IJIMHA,
yroji, IUIoNaab, OOBEM) MpHM pEIICHHH 3a/ad W3 JPYTUX YYEOHBIX
MPEIMETOB M U3 PEabHON JKU3HU; YMEHHE BBIUUCIISATH TE€OMETPUUYCCKHEC
BEJMYMHBI (IJIMHA, YTOJ, IDIOm@aab, O0BEM, IUIOMAAbh IMOBEPXHOCTH),
UCTIOJNIb3Ysl M3yYeHHBIC (OPMYIBI U METOMIBI, B TOM YHCIE: IUIOIAIb
MOBEPXHOCTH MUPAMUJIBI, TIPU3MBI, KOHYCa, ITWINHJPA, TUIOMAab chepsr;
00béM Kyba, MPSMOYTOJILHOTO TapasuieNIeuNeia, MUPAMHUIBL, TTPU3MBIL,
IIMHApPA, KOHYyca, IIapa; yMEHHWE HaxXOAUTh OTHOIIEHHE OOBEMOB

NoA00HBIX (uryp
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YMeHue onepupoBaTh NOHIATHIMU: MPSIMOYTOJIbHAS CUCTEMA KOOPUHAT,
BEKTOp, KOOPAMHATHI TOYKH, KOOPAMHATHI BEKTOpPa, CyMMa BEKTOPOB,
IIPOM3BEICHUE BEKTOpPA Ha 4YHCIIO, pa3loXeHHE BEKTOopa Mo Oas3ucy,
CKAJIIPHOE MPOU3BEICHUE, BEKTOPHOE MPOU3ZBEIACHUE, YTOJd MEXAY
BEKTOpAaMH; YMEHHUE HCIIOIb30BaTh BEKTOPHBIA MU KOOPAUHATHBIN METO
JUISL peLleHUs] TeOMETPUYECKHUX 3aJad M 3aJad JPYruxX Y4eOHbIX

npeaAMETOB
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YMenue BbIOMpaTh TOAXOMAIIMM METOA JUis peUIeHHs 3aJauu;
MOHMMAaHWE 3HAYMMOCTH MAaTEMaTUKd B HW3YYCHHHM NPUPOIHBIX H
OOLIECTBEHHBIX MPOIIECCOB U  SIBICHUH; YyMEHHE Paclo3HaBaTh
MPOSIBJIEHUE 3aKOHOB MaTeMaTHKH B HCKYCCTBE, YMEHHUE NPUBOAUTH
NpUMEpPbl MATEMATUYECKUX OTKPBITUH POCCUHUCKOM W  MHUPOBOH

MaTeMaTHYECKON HAYKH




HEPEYEHD DJIEMEHTOB COAEPKAHUSA, IIPOBEPAEMBIX HA ETD
IHO MATEMATHUKE

IIpoBepsiemMblii 3JIeMeHT COIep:KAHUS

Kon

1 Yucna v BBIYUCICHUS

1.1 HarypanbHble u nesnbie yncna. [Ipu3Haku 1e1MMOCTH UETbIX YHCEeIT

1o Pannonaneupie  uncna. OOBIKHOBEHHbIE W JECATHYHBIE JPOOH, MPOLEHTHI,
' OeCKOHEUHBIE MEPHOANUECKHE IPOOH

13 ApudmeTnuecknii KOpeHb HaTypajdbHOU cTemneHu. JleiicTBusa ¢ apudmeTnyecKkumMu
' KOPHSIMH HaTypajbHOU CTEIEHH

14 Crenens ¢ uenbiM nokazaresnaem. CTeneHb ¢ palluoOHaIbHBIM Moka3areneM. CBOMCTBa
' CTEIEHU

Ls CuHyc, KOCHHYC W TaHT€HC YHCJIOBOI'O apryMeHTa. ApPKCHHYC, apKKOCHUHYC,
' ApPKTaHIE€HC YUCIIOBOI'O apryMEHTa

1.6 Jlorapudm uncna. JlecaTuunbie 1 HaTypaJibHbBIE JTOTrapU(PMbI

HevictBurenbHble  4ucia. ApudMeTHYECKHe ONepaluu C JIeHCTBUTEIbHBIMU
1.7 yuciamu. [IpubnmkEHHBIC BEIYUCICHUS, TTPaBUiIa OKPYTJICHUS, TPUKUIKA U OIICHKA
pe3yybTaTa BHIYUCICHHI

1.8 [IpeoOpa3zoBaHue BhIpaKEHUH

1.9 KommekcHeie uncia
2 YpaBHEHMS 1 HEPABEHCTBA

2.1 Lemnblie u 1poOHO-paMOHATBHBIE YPAaBHEHHUS

2.2 HppanuoHanbHble ypaBHEHUS

2.3 TpuroHomeTpudeckue ypaBHEHUS

2.4 [ToxazatenbpHbIE U TOTapuPpMUIECKHE YpaBHEHUS

2.5 Lensie u 1poOHO-paIMOHATFHBIC HEPABEHCTBA

2.6 HppanmonanbHpie HEpaBEHCTBA

2.7 [TokazaTenpHBIC U JOoTapu(MHUUECKIE HEPABCHCTBA

2.8 TpuroHomeTpuyecke HEpaBeHCTBA

2.9 CucreMbl ¥ COBOKYITHOCTH YPaBHEHUI U HEPABEHCTB

2.10 YpaBHEHMsI, HEPABEHCTBA U CUCTEMBI C ITapaMeTpaMu
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Martpuia cucTeMbl JMHEHHBIX ypaBHEHUH. OnpeaenuTenb MaTpULbI

3 OyHKIUH U TpapUKu
11 Oynkius, cnocoObl 3amanust pynkiun. ['paduk ¢yHkumu. B3ammuo oOpaTHBIC
' ¢ynkunu. YétHsie 1 HeuéTHbIe GyHKIMU. [lepuoanueckue GyHKINU
OO6nacTe ompefeneHuss W MHOXKECTBO 3HaueHud ¢yHkuuu. Hymn ¢yHknuu.
15 [TpoMexyTKM  3HAaKOMOCTOSHCTBA. [IpOMEXYTKM  MOHOTOHHOCTH  (YHKIHH.
‘ MakcumMyMbl ¥ MHHUMYMBI ¢GyHKnud. Haumbosblnee u HauMeHbIee 3HAYCHUE
(GYHKINU Ha TPOMEKYTKE
13 CrenenHass (yHKIMS C HaTypaJibHBIM W IEJbIM TOKaszateneMm. EE cBoiicTBa u
' rpaduk. CBoiicTBa U rpaduk KOpHS n-0il cTeneHu
34 Tpuronomerpudeckue GyHKIIMH, UX CBOMCTBA U TpadUKu
3.5 [TokazaTenbpHas u orapudmudeckas PyHKITUH, HX CBOWCTBA U IPadUKH
16 Touku paspbiBa. AcuMnToTel TpagukoB ¢yHkuui. CpoiicTBa  (GyHKUHMH,
' HENPEPBIBHBIX HA OTPE3KE
3.7 [locnenoBaTenbHOCTH, CLIOCOOBI 331aHUS [TOCIIEJOBATEILHOCTEN
3.8 Apudmerndeckas u reometpudeckas nporpeccur. opmyria CI0KHBIX IPOIIEHTOB
4 Hauana maTemaTnyeckoro aHaamsa
4.1 [TpousBoanas pyukiuu. [Ipon3BoIHBIE JIeMEHTAPHBIX (PYHKITUI
[IpumeHeHne NPOU3BOJHONM K UCCIENOBAaHMIO (YHKUMH HAa MOHOTOHHOCTh U
4.2 sKcTpeMyMbl. HaxokneHne HanOoJbIIero U HaMMEHBIIEro 3HaYeHHUs (YHKIHMU Ha
OTpe3Ke
4.3 [lepBooOpa3nas. MuTterpan
5 MHoOXeCTBa U JIOTHKA
5.1 MHoO»XecTBO, ornepali HaJ MHOX)ecTBaMu. [{narpamMmmel Diinepa — Benna
5.2 Jloruka
6 BeposTHOCTE M cTaTUCTHKA
6.1 OnucarenpHas CTaTUCTUKA
6.2 BepostHOCTB
6.3 KomOunaropuka
7 I'eomerpus
7.1 @urypsl Ha INIOCKOCTU
7.2 [IpsiMble ¥ TUIOCKOCTH B IPOCTPAHCTBE




7.3 MHororpanHuku
7.4 Tena 1 NOBEpXHOCTH BpaILLCHUS
7.5 Koopaunats! 1 BEKTOPBI







