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MNOACHUTEJIBHASA 3AIINCKA

Pabouast mporpamma yudeOHoro kypca «l'eomerpus» 0a30BOro ypoBHs HJisi
obyuaromuxcss 10 —11 kmaccoB paspabotana Ha ocHOBe DenepaabHOTO
rOCyJapCTBEHHOTO 00pa30BaTEIHLHOTO CTaHApTa CPETHETrO o0IIero oopa3oBaHus,
C y4€TOM COBPEMEHHBIX MHPOBBIX TpeOOBaHWU, TMPEABABIAEMBIX K
MaTEeMaTUYeCKOMY O0pa30BaHUIO, M TPaAMIMA POCCUICKOTO 00pa3oBaHUs.
Peanuzauust mporpaMMbl 00€CTIeUMBAET OBJIAICHUE KIIOYEBBIMU KOMIETEHIUSIMH,
COCTaBJISIIOLIMMU OCHOBY JUISI CaMOPAa3BUTHS M HENPEPHIBHOTO 0OOpa3oBaHUs,
IIEJIOCTHOCTh OOIIEKYJIBTYPHOTO, JUYHOCTHOTO W TO3HABATEIHHOTO PA3BUTHUSA
JUYHOCTH 00yJarONuXCsl.

HEJIM N3YUYEHUA YYEBHOI'O KYPCA

BaxxHocTh yueOHOro Kypca TIE€OMETPUM Ha YpPOBHE CpPEIHEro OOIIEero
oOpa3oBaHusi OOYCIIOBJIEHAa MPAKTUYECKOW 3HAUYMMOCTBIO METANpPEAMETHBIX H
IpEeIMETHBIX Pe3yJbTaTOB OOyUEHHUS T€OMETPUH B HAIPABJICHUU JTUYHOCTHOTO
pa3BuUTUsl OO0ydYarommxcs, (QOpMUPOBaHUS (PYHKIMOHATIBHOW MaTeMaTUYEeCKOM
I'PaMOTHOCTH, U3yYEHUs IPYTUX y4eOHbIX AMCUMILINH. Pa3Butue y oOyuaromuxcs
IPABWIBHBIX IPEICTaBICHUA O CYHIIHOCTH M INPOMCXOKIECHUM T€OMETPUUYECKUX
abCcTpakiuii, COOTHOLUICHHH PEaJbHOTO0 M HACATBHOTO, XapakKTepe OTPaKEeHUs
MAaTeMaTHYECKOW HAYKOW SBIEHHM M MPOLECCOB pPEAIBHOTO MHUpPa, MECTe
T€OMETPHUH B CUCTEME HAyK U POJIM MAaTEMAaTHUECKOIO MOJCIUPOBAHUS B HAYYHOM
NO3HaHUM U B MIPAKTUKE CIIOCOOCTBYET (POPMUPOBAHUIO HAYYHOTO MUPOBO33PEHHUS
yyaluxcs, a TaKKe KAauecTB MBIIIJIEHUs, HEOOXOAMMBIX [JIs aJanTalud B
COBPEMEHHOM OOIIECTBE.

['eomeTpus siBisieTcs OJHUM U3 0a30BBIX MPEAMETOB HAa YPOBHE CPEAHETO
oOmero o0pa3oBaHus, TaK KaK OOECIIEUYMBAET BO3MOXHOCTb M3YyYEHUS Kak
JUCLMIUIMH €CTECTBEHHO-HAYYHON HANPaBIEHHOCTH, TaK U TYMaHUTapHOM.

Jlormueckoe MblIUIEHHE, (HOPMHUPYEMOE MPU H3YYEHHH OOYyYarolIMMMCS
MNOHSATUWHBIX OCHOB T€OMETPHUH U MOCTPOCHUHU LEMOYKH JIOTHUYECKUX YTBEPKACHUN
B XOJ€ pELICHUS TeOMETPUYECKMX 3aJa4, YMEHHUE BBIJBUTATb U OIPOBEPraThb
TUIIOTE3bl HETOCPEICTBEHHO HCIIOJIB3YIOTCA IPU PEUIEHUM 3a/lad €CTECTBEHHO-
HAy4YHOTO LIMKJIA, B YACTHOCTHU U3 Kypca (pU3MKH.

YMeHue opueHTHUPOBATHCS B MPOCTPAHCTBE UTPAET CYLIECTBEHHYIO POJb BO
BCEX O00JacTsIX AesITeNbHOCTH 4yenoBeka. OpHeHTalus 4elloBeKa BO BPEMEHH U
IPOCTPAHCTBE — HEOOXOAMMOE YCIOBHUE €ro COIHUaIbHOTO ObITHs, (opma
OTPaXEHUS OKPY’KAIOLIET0 MHUPA, YCJIOBHE YCHEIIHOIO MO3HaHWS M aKTHUBHOIO
npeoOpa3oBaHusl  AEUCTBUTENbHOCTU. OnepupoBaHUE  MPOCTPAHCTBEHHBIMU
oOpa3zaMu OOBEIUHSET pa3Hble BHIbI y4eOHOW W TPYIOBOM JESATEIBHOCTH,



ABIIACTCS OOHUM U3 MPOPECCHOHATBHO BAXKHBIX KayeCTB, MOSTOMY aKTyalbHa
3ajaya (OPMHUPOBaHUS y OOYYAIOIIUXCS MPOCTPAHCTBEHHOTO MBIIUICHUS Kak
Pa3HOBUAHOCTH OOpA3HOTO MBIIUICHUS — CYIIECTBEHHOTO KOMIIOHEHTa B
HOJATOTOBKE K MPAKTUYECKON AESITEIBHOCTH IO MHOTHUM HAIIPABICHUSIM.

Ilens ocBoeHusi mporpammbl yueOHOro kypca «['eomerpusi» Ha 06a3zoBOM
ypoBHE o0OyueHusi — oOmeoOpa3oBaTebHOE U OOLIEKYJIbTYpHOE pa3BUTHE
oOydaromuxcsi ~ 4yepe3  OOeCmeueHHe  BO3MOXKHOCTH  MPHOOpETEHUsT U
UCTIOJIb30BAHUSI  CHCTEMAaTHYECKUX TE€OMETPHUYECKMX 3HAaHUH U JCWCTBUH,
cneur(UYHBIX T€OMETPHUH, BO3MOXKHOCTH YCIEITHOTO MPOJIOJHKEHUST 00pa30BaHUs
0 CHENHATIBHOCTSIM, HE CBSI3aHHBIM C PUKJIAJHBIM UCIIOJIb30BAHUEM T€OMETPHH.

[IporpaMmMa 1o reomeTpur Ha 0a30BOM YpOBHE MpeIHA3HayeHa Jis
00y4aromuxcsi CpeAHeN MIKOIbI, HE MCTIBITHIBABIINX 3HAUUTEIbHBIX 3aTPYIHEHHNA
Ha YpOBHE OCHOBHOIO 0011ero oopazoBanusi. Takum o0pa3zoM, oOydaroliuecs: Ha
0a30BOM ypOBHE JOJDKHBI OCBOMTH OOIME MaTEeMaTUYeCKHE YMEHUS, CBS3aHHBIC
co crnenu(puKod TEeOMETpUU M HEOOXOAUMBbIE I KU3HU B COBPEMEHHOM
obmectBe. Kpome 3TOro, oHM MMEIOT BO3MOXKHOCTh M3YyUWUTh T'€OMETpuio Oosee
riyOOKO, eciM B JaJbHEWIIEM BO3HUKHET HEOOXOAMMOCTh B T€OMETPUUYECKUX
3HaHUSAX B MPOPECCUOHATLHON AEATEIbHOCTH.

JloCcTiKeHHe 1eNM OCBOGHMS TNPOrpaMMbl 00ecHeunBaeTcs pelIeHHeM
COOTBETCTBYIOIIMX 3aday. [IpuopuTeTHBIMM 3ajayaMH  OCBOCHHA  Kypca
«["eomerpum» Ha 6a30BoM ypoBHe B 10—11 kitaccax sBISIOTCS:

o (¢opMHpOBaHME TPEACTABICHUS O TEOMETPUM KaK YacTH MHUPOBOU

KyJIBTYpBI U OCO3HAHUE €€ B3aMMOCBSI3U C OKPYKAIOIIUM MHPOM;

o (¢opMHpOBaHHE TPEACTABICHUS O MHOTOIPAaHHHMKAX M Telax BpaIleHUs
KaK O BOKHEHIINX MAaTEeMaTHUYECKUX MOJENAX, MO3BOJSIOIIUX OMUCHIBATDH
U U3y4aTh pa3HbIe SBJICHUS OKPY>KAIOILIEr0 MUPA;

o (¢opmHpoBaHME YMEHHs paclo3HaBaTb Ha 4YepTekax, MOJACIIX H B
pearbHOM MUpPE MHOTOT'PaHHUKH U TeJla BPaIleHuUS;

e OBJIaJICHUE METOJIAMHU PEIICHHUs 33Ja4 Ha MOCTPOCHHUS HA U300paKEHUSX
IPOCTPAHCTBEHHBIX QUTYD;

e (dopMupoBaHHE YMEHHUS ONEPUPOBATb OCHOBHBIMH TOHSATHSIMH O
MHOT'OIpaHHHMKaX U TeJlax BPAIICHUs U UX OCHOBHBIMU CBOMCTBaMU;

e OBJIQJICHUE  aNrOpPUTMAMH  peIleHHs] OCHOBHBIX  THIIOB  3ajad;
dbopMupoBaHHEe yMEHHUA MPOBOAUTH  HECIOXKHBIE JIOKa3aTelbHBIC
pacCcy X /eHHs B XOJ€ PELICHHUs CTEPEOMETPUUYECKHX 3aJad U 3a7ad C
NPaKTUYECKUM COJIEPKAaHUEM;

e pa3BUTHE  MHTEUIEKTYaJbHBIX W  TBOPYECKUX  CIOCOOHOCTEH
o0yyaromuxcsi, MO3HABATEJIbHON  AaKTUBHOCTH,  HCCIIEI0BATEIbCKUX
YMEHHM, KPUTUIHOCTH MBIIIICHUS;



e (opmupoBanue GyHKIIMOHATBEHOM TPaMOTHOCTH, pEJIeBaHTHOM
FEOMETPUN: YMEHHE pPaclo3HaBaThb MPOSIBIECHUS T[E€OMETPUYECKHX
NOHATUN, OOBEKTOB U 3aKOHOMEPHOCTEM B pPEANbHBIX KU3HEHHBIX
CUTyalUsIX U INPU U3YYEHUU JPYIMX Y4YEOHBIX MPEIMETOB, MPOSIBICHUS
3aBUCUMOCTEN U 3aKOHOMEpHOCTEH, (OpMyIMpOBaTh HX HaA SA3BIKE
TEOMETPUHU U CO37aBaTh F€OMETPHUUECKUE MOJEIIH, IPUMEHATh OCBOCHHBIN
FEOMETPUYECKHI anmapar sl PEIIeHHUs] MNPAKTUKO-OPUEHTHPOBAHHBIX
3aJ1a4, UHTEPIPETUPOBATH U OLIEHUBATH MOJIYYEHHBIE PE3YIIbTATHI.

OTINYUTENBHON OCOOEHHOCTBIO IPOrPaMMBbl SIBJISIETCS BKJIOYEHHE B KypC
CTEPEOMETPUM B Hauyaje €ro u3y4eHMs 3ajady, pEIIaeMbIX Ha YpOBHE
UHTYWUTUBHOTO MO3HAHUS, U ONpeAeNEHHBIM 00pa3oM opraHM30BaHHas padoTa Hal
HUMH, 4YTO CIOCOOCTBYIOT PAa3BUTHIO JIOTUYECKOIO M IPOCTPAHCTBEHHOI'O
MBILUIEHUS], CTUMYJIUPYET MPOTEKAHUE MHTYUTUBHBIX IPOLECCOB, MOTUBHUPYET K
NalbHENUIIEMY U3YUYEHHIO PEAMETA.

[Tpennourenue oTAAETCSA HATISIAHO-KOHCTPYKTUBHOMY METOYy OOYYEHHs, TO
€CTh TEOPETUYECKHE 3HAHUS MMEIOT B CBOEH OCHOBE YYBCTBEHHOCThH IPEAMETHO-
IIPAKTUYECKOM JEATENBbHOCTH. Pa3BuThe INPOCTPAHCTBEHHBIX IPEACTABICHUM Y
ydalnxcs B Kypce CTEPEOMETpUM IMPOBOJIUTCSA 3a CYET pELIEHUs 3a4ad Ha
CO3JaHHE  IPOCTPAHCTBEHHbIX 00pa3oB W  3aJady Ha  ONEpPUPOBAHME
IPOCTPAHCTBEHHBIMH oOOpa3amu. Co3nanue oOpa3za MPOBOAMUTCS C OMOPOM Ha
HaIJAIHOCTh, a OIIEpUPOBAaHUE O00Opa3oM — B YCIOBUAX OTBJIEYEHUS OT
HarJIsJHOCTH, MBICJIEHHOTO U3MEHEHUS €r0 UCXOIHOTO COAECPHKaHUSL.

OcHOBHBIE coaepkaTeNbHble TUHUU Kypca «['eomerpum» B 10—-11 knaccax:
«MHororpanHukn», «IIpsiMble U MIOCKOCTU B MPOCTpAaHCTBEY, «Tena BpareHus»,
«BeKTOopbl 1 KOOpAMHATHI B IPOCTPAaHCTBE». DOPMUPOBAHKE JTOTUYECKUX YMEHUMN
pacnpenensercd HE TOJbKO IO COJAEPKATENIbHbIM JIMHUSM, HO W 1O ToJaM
00y4yeHHUs Ha YPOBHE CpeJIHEero o011ero oopa3oBaHusl.

ConepxaHue 00pa30BaHUs, COOTBETCTBYIOLIEE MPEAMETHBIM pe3yibTaTaM
OCBOGHHUsI paboyeil mporpaMmbl, pacmpeneiaéHHbIM 10 TojgaM OOydYeHHs,
CTPYKTypUpPOBaHO TakuM o00Opa3oM, 4YTOObl OBJAJCHHE T'€OMETPUUECKUMHU
NOHATUSMU U HaBBIKAMHU OCYLIECTBIISJIOCH MOCIEA0BATEIBHO U MOCTYIATEIBHO, C
coOII0ICHMEM IPUHLIMIIA IPEEMCTBEHHOCTH, YTOOBI HOBBIE 3HAHUS BKJIIOYAIUCH B
OOLIYI0 CUCTEMY T€OMETPUYECKUX IPENCTaBICHUM OOydarolUXCs, paciiupss U
yray6usist €€, oOpa3ysi MpOUYHbIE MHO>KECTBEHHBIE CBSI3H.

MECTO YYEBHOI'O KYPCA B YYEBHOM IIVTAHE

Ha u3yuenue reometpun otBoauTcs 2 yaca B Heaento B 10 kinacce u 1 gac B
Henenmo B 11 kiacce, Bcero 3a jBa rojia o0yuenus - 102 yueOHbIX yaca.



COJEPKXAHUME YYEBHOI'O KYPCA
10 KITACC

IIpsiMble M IVIOCKOCTH B IPOCTPAHCTBE

OCHOBHbIE  TIOHATHA  CTEepeoMeTpuu. Touka, TIpsAMas, IUJIOCKOCTb,
npoctpaHcTBO. [loHsiTHE 00 aKCHOMAaTUYECKOM MOCTPOCHUM CTEPEOMETPHUU:
aKCUOMBI CTEPEOMETPUHU U CIICICTBUS U3 HUX.

B3anmHoe pacnosokeHrne MNpsMBIX B HPOCTPAHCTBE: IEPECEKaIOIIHECs,
napajulelIbHble W CKpemmBarommecs npsmele. [lapamrensHOCTs NpsAMBIX U
IJIOCKOCTEW B NPOCTPAHCTBE: MapaJUIEIbHbIE TPSIMBIE B  IPOCTPAHCTBE;
NapajuIeNIbHOCTh TPEX MPSAMBIX; NApAILIEIBHOCTh MPAMOM M IJIOCKOCTU. YTJBI C
COHAIIPABJICHHBIMM CTOPOHAMM; yIOJ MEXKIy IpPSAMBIMM B IPOCTPAHCTBE.
[TapannenbHOCTH IIJIOCKOCTEH: NapaJijieiIbHbIC IIJIOCKOCTH; CBOMCTBA
napaienbHbIX II0cKocTel. [IpocTeitimme mnpocTpaHCTBEHHBIE (QUTYpPHI Ha
IJIOCKOCTH: TETpadap, KyO, napasuieNenume/i; HIOCTPOSHUE CEUCHH.

[leprieHIUKYISIPHOCTDh NPSIMOM M TJIOCKOCTH: MEPIECHINUKYJISIPHBIC MPSMBIE B
IIPOCTPAHCTBE, NPSMBIE NApPAUICIBHBIE M TEPIEHAMKYISPHBIE K IUIOCKOCTH,
IPU3HAK NEPHEHAUKYIAPHOCTH MPAMOM M IUIOCKOCTH, TEOpemMa O MpsSMOU
NEPHEHIUKYJISIPHOW TUIOCKOCTH. YTJIBI B IIPOCTPAHCTBE: YrOJI MEXAY MNPsIMON U
IUIOCKOCTBIO;  ABYTPAHHBIM  YroJl, JIMHEHWHBIA yroia JBYTPAaHHOIO  yIJIA.
[leprieHIUKYIISIp U HAKIIOHHBIE: PACCTOSIHUE OT TOYKH JI0 MJIOCKOCTH, PACCTOSIHUE
OT mOpsAMOM A0  IJIOCKOCTH,  MpoeKmus  (GUrypsl Ha  IJIOCKOCTb.
[leprieHIUKYJISIPHOCTh  IUIOCKOCTEW:  NPU3HAK  IEPIECHAUKYJSIPHOCTH — ABYX
IUIOCKOCTEU. TeopeMa 0 TPEX NMEePHEHAUKYJIISIPaX.

MHoOrorpaHHuKu

[loHATHE MHOTOrpaHHUKA, OCHOBHBIE 3JIEMEHTHl MHOTOIPAHHUKA, BBIIYKJIbIE
Y HEBBIITYKJIbIE MHOTOI'PAHHUKH; pa3BEPTKA MHOrOrpaHHukKa. IIpusma: n-yronpnas
npu3Ma; TPaHU U OCHOBAHUWS MPU3MBI; IpsiMasi M HaKJIOHHAs MPHU3MbI; OOKOBasi U
MOJIHAs MIOBEPXHOCTh IPU3MBIL. [Tapannenenunen, MPSMOYTOJIbHBIN
napajuielienunes; U ero cporcra. llupamupa: n-yronpHas nupamuaa, rpaHd U
OCHOBaHHUE MUPaMU/Ibl; OOKOBAs M MOJIHAsI TOBEPXHOCTh MUPAMUbI; TPABUIIbHAS U
yCeu€HHas MNHpaMuja. OJIEMEHThl Npu3Mbl M nupamuasl. IIpaBuibHbIE
MHOTOTPAaHHUKU: MOHATHE MPABUIBHOIO MHOTOIPAHHUKA; NMpPaBUJIbHAS MpHU3Ma U
NpaBWIbHAS NHPAaMUA; NpPaBUJIbHAs TPEYroyibHas MNHUpPaMUAA W TPaBWIbHbBIN
terpadap; KyO. IlpencraBieHne o mpaBUIBHBIX MHOTOTPAHHUKAX: OKTadIp,
nojekasap u ukocasap. CeueHus Npu3Mbl U TUPaAMUIBL.

CuMmmeTprs B NPOCTPAHCTBE: CHUMMETPHUSI OTHOCHUTEIBHO TOYKH, IPSMOM,
IJIOCKOCTUA.  DJEMEHThl CHUMMETPUM B MNHpaMUAAX, Mapajulesienunenax,
MPAaBWJIbHBIX MHOTOTPAHHUKAX.



Brruuciaenne 5S1eMEHTOB MHOTOTPAHHUKOB: pEOpa, AWAroHaNH, YTJIbL
[Tnomane OOKOBOM MOBEPXHOCTH M TMOJIHOM TOBEPXHOCTH MPSIMOW MPHU3MBIL,
IJIOMAh OCHOBAaHWM, TeopeMa O OOKOBOW IMOBEPXHOCTH TMIPSIMOUN TPU3MBIL
[Tnomans OOKOBOM TMOBEPXHOCTHM W TMOBEPXHOCTH MPaBUIBLHON MUPAMUIBL,
TeopeMa O IUIomaau yceu€éHHou mnupamuapl. [loHstne o6 o0béMe. OOBEM
MAPAMUJbI, TPU3MBI.

[TomoGubie Tenma B mpocTtpancTBe. COOTHOMIEHUS MEXAY TUIOMIAISIMU
NOBEPXHOCTEH, 00BEMAMU MTOTOOHBIX TEN.

11 KIIACC

Tesa Bpamenus

HummHapuyeckas MIOBEPXHOCTD, oOpasyromue HAIAHAPUIECKOU
NOBEPXHOCTH, OCh ILIWJIMHJIPUYECKON TMOBEpXHOCTU. llunuHap: ocHOBaHMS U
OOKOBasi TMOBEPXHOCTh, OOpa3yrImass W OCh; IUIOMIAJh OOKOBOW W TMOJHOU
MOBEPXHOCTH.

Konunueckass moBepXHOCTh, 00pa3ylolne KOHUYECKON MOBEPXHOCTH, OCh U
BEpILIMHA KOHWYECKOM MOBepXHOCTH. KOHYC: OCHOBaHME U BepIIMHA, 00pa3yromas
U OCh;, IUIOMAAh, OOKOBOWM ¥ TIOJHOW TOBEPXHOCTH. YCEUYEHHBIA KOHYC!
o0pa3ylolllie U BbICOTA; OCHOBAHUS U OOKOBast MOBEPXHOCTb.

Cdepa u map: ueHTp, paauyc, IUAMETpP; IJIOMIAb MMOBEPXHOCTU CQEpHI.
B3auMHoe pacnonoxenue chepbl U IIOCKOCTH; KacaTellbHas MIIOCKOCTh K cdepe;
1oL CHEPHI.

N306paxenue Tea BpalieHus Ha IIOocKocTH. Pa3BépTka nunuHapa u KoHyca.

KoMOuHanmm Tenm BpalieHHss U MHOTOIPAaHHUKOB. MHOTOIpaHHUK,
omnucaHHBIM oOkoJI0 cdephl; chepa, BHUCaHHAsT B MHOTOIPAHHUK, WM TEJO
BpaLICHUS.

[Tonsitue 06 06BEMe. OcHOBHBIE CBOMCTBA 00BEMOB Ten. Teopema 06 00BEME
IOpSIMOYTOJIBHOTO Tapajienenurnena u ciaeactBus u3 He€. OO0bEM UMIMHIpA,
KoHyca. O0BEM 11apa u 1iIomaab chepsl.

[TonoGueie Tena B mnpocTtpancTBe. COOTHOLIEHUS MEXAY IUIOUIaAsIMU
NOBEPXHOCTEH, 00bEMaMU MOTOOHBIX TE.

Ceuenuss wmwinHApa (TApaJUIEbHO M NEPHEHAMKYJISAPHO OCH), CEUYECHHS
KOHyca (mapajuieJIbHO€ OCHOBAHHUIO M MPOXOJSIEe 4Yepe3 BEpIIMHY), CEYEHUs
niapa.

BeKTOpbI M KOOPAMHATHI B IPOCTPAHCTBE

BekTop Ha miiockocTy U B npocTpaHcTBe. CI0KEHNE U BBIYUTAHUE BEKTOPOB.
YMHOXEHUE BEKTOpa Ha 4ucio. PasnoxkeHue BEKTOpa Mo TPEM HEKOMILIAHAPHBIM
BekTopaM. [lpaBuno mapamnenenunena. Pemienwe 3agad, CBSI3aHHBIX C
NpUMEHEHUEM TpaBWJ JACHCTBUM C BekTopamu. I[IpsiMmoyrosibHast cucrema



KoopauHaT B mnpoctpaHcTBe. Koopamnatel BekTopa. Ilpocreimme 3amaun B
KOOpAMHATax. YTrojl Mexay BekropaMu. CKalsipHOE€ MNpPOU3BEICHHE BEKTOPOB.
Bpruucnenne yriioB Mexay OpsIMbIMU U TUIOCKOCTSIMH. KOOpAMHATHO-BEKTOPHBIN
METOJ IIPU PEIICHUU TEOMETPUUECKUX 3a/1a4.



IIVIAHUPYEMBIE PE3YJIBTATBI
JIMYHOCTHBIE PE3YJIBTATDBI

JIn4HOCTHBIE pe3yibTaThl OCBOCHHSI MPOTpaMMbl y4eOHOTO TIpeaMeTa
«Maremartukay XapakTepu3yloTCs:

I'paxkianckoe BocniuTaHKe:

c(hOpMUPOBAHHOCTHIO TPAKAAHCKOMN MO3ULIUU 00YUYaIOIIETOCs] KaK aKTUBHOTO
U OTBETCTBEHHOTO UYJieHAa POCCHIMCKOrOo OOIIECTBa, MPEACTABICHUEM O
MaTEMaTUYECKUX OCHOBAaX (YHKIIMOHUPOBAHMS PA3IUYHBIX CTPYKTYD, SBIICHUA,
NpoIeAyp TpaxaaHCKOro ooOmiecTBa (BbIOOPBI, OMPOCHl MU TIp.), YMEHHUEM
B3aUMOJICUCTBOBaTh C COIMAJIbHBIMM HWHCTUTYTAMHU B COOTBETCTBUH C HX
GYHKIUSIMA ¥ Ha3HAYCHUEM.

IIaTpuoTnyeckoe BOCIUTAHKE:

c(hOpMUPOBAHHOCTHIO POCCUICKOMN TPAXKIAHCKON MACHTHYHOCTH, YBOKCHUS K
MPOLIJIOMY U HACTOSAIIEMY POCCUMCKON MaTEMATUKH, IIEHHOCTHBIM OTHOILIEHUEM K
JOCTHKEHHUSIM POCCUMCKUX MAaTEMAaTUKOB U POCCUICKON MaTeMaTU4eCKOW IIKOJIbI,
K HWCIIOJh30BAHUIO 3THUX JOCTIKEHWU B JPYTUX HayKaX, TEXHOJOTHAX, cdepax

HKOHOMHUKH.
JlyXOBHO-HPABCTBEHHOI'0 BOCIIUTAHMA:
OCO3HaHUEM JTyXOBHBIX LIEHHOCTEH POCCHIICKOTO Hapo/a;

c(hOpMUPOBAHHOCTHIO  HPABCTBEHHOTO  CO3HAHWS, HSTUYECKOrO0  IOBEJEHUS,
CBSI3aHHOTO C MPAKTUYECKUM MPUMEHEHUEM JTIOCTUKEHUI HAaYKH U JIEITEIIbHOCTHIO
y4€HOT0; OCO3HAHUEM JIMYHOTO BKJIAJa B IOCTPOCHUE YCTOMYHBOTO OYayIIEro.

JcTeTHYECKOe BOCIIUTAHUE:

ACTETUYECKUM OTHOLIEHUEM K MHPY, BKIIOYAs ICTETUKY MaTEMaTHYECKUX
3aKOHOMEPHOCTEH, 00BEKTOB, 3ajay, peleHnu, pacCyXICHUN;
BOCIIPUUMYHMBOCTBIO K MATEMAaTUYECKUM aCIIEKTaM Pa3JIMuHbIX BUJOB UCKYCCTBA.

dusnyeckoe BOCIUTAHME:

c(hOPMUPOBAHHOCTHIO yMEHHUSI TPUMEHATh MaTEMaTUYECKHWE 3HAHUSA B
MHTEpecax 3J0pOBOro U 6e30macHOro 0opasa KU3HU, OTBETCTBEHHOTO OTHOILIEHUS
K CBOEMY 3JI0POBBIO (3I0pOBOE MHUTAHHUE, COATAHCUPOBAHHBIN PEKUM 3aHATHA U

OT/IbIXa, peryisipHas ¢buznueckas AKTUBHOCTB); buznyecKoro
COBEPILIEHCTBOBAHUS, npu 3aHATHUSIX CIIOPTUBHO-0310POBUTEIBLHON
JeSITeIbHOCTBIO.

Tpynosoe BocnuTanue:

TOTOBHOCTBIO K TPYAY, OCO3HAHHWEM IICHHOCTH TPYAOJIOOUS;, MHTEPECOM K
paznuyHbiM  chepaM  TIPOPECCHOHAIBHON  JESITENBHOCTH, CBS3aHHBIM  C
MaTE€MaTUKOW M €€ MPUIOKEHUSIMH, YMEHHEM COBEpIAaTh OCO3HAHHBIA BBHIOOP
Oynymeid mnpodeccur U peanr30BbIBATH COOCTBEHHBIE KU3HEHHbBIC IUIAHBI;



TOTOBHOCTBIO W CIIOCOOHOCTBIO K MAaTeMaTHYeCKOMY OOpa30BaHUIO W
caM000Opa30BaHNI0 Ha TPOTSKEHUHM BCEH JKU3HU, TOTOBHOCTHIO K aKTHBHOMY
YUYaCTHUIO B PEIICHUH MPAKTHYECKUX 3a1a4 MaTeMaTHIECKON HAIPaBICHHOCTH.

IKOJIOrn4ecKoe BOCIIMTAHUE:

C(OPMHUPOBAHHOCTBIO 3KOJIOTHUECKOW KYyJIbTYPbl, MOHUMAHUEM BIIMSHUS
COIMATTLHO-IKOHOMHYECKUX TIPOIECCOB Ha COCTOSHUE MPHUPOTHON M COIMATLHOU
Cpelbl, OCO3HAHHEM TJIOOATBLHOTO  XapakTepa JKOJOTHYCCKUX  MPoOJIeM;
OpHCHTAIIMCH HAa MPUMEHEHHE MATEeMAaTUYCCKUX 3HAHUHM JUIsd pElICHUs 3a1ad B
00J1acTH  OKpY)KAIOLICH Cpefpl, IUIAHUPOBAHMS TIOCTYIIKOB M OLEHKH HUX
BO3MOYKHBIX MTOCJIEACTBUH JIJIsl OKPYKAFOIIEH CPEJIbI.

IleHHOCTH HAYYHOTO MO3HAHMS

c(OPMHUPOBAHHOCTHIO MHPOBO33PEHUS, COOTBETCTBYIOLIETO COBPEMEHHOMY
YPOBHIO  pa3BUTHS HAYKM U  OOLICCTBEHHOW MPAKTHKH, IOHUMAaHUEM
MaTeMAaTHYeCKON HayKu Kak c(hepbl 4YelOBEYECKOH JAeSTEIbHOCTH, JTaIloB ¢
pa3BUTUSA W 3HAYMMOCTH JUJISI PAa3BUTHS I[MBWIW3AIWW; OBJIAJICHUEM SI3IKOM
MaTEeMaTHKd M MaTeMAaTHYECKOW KyJIbTYpOW KaK CPEICTBOM TIO3HAHHS MHPA;
TOTOBHOCTBIO OCYIICCTBIIATh NPOSKTHYI0 M HCCIICIOBATEIIbCKYIO JICSITEILHOCTD
WHIMBUYAIbHO U B TPYIIIIE.

METAINIPEIMETHBIE PE3YJIBTATBI

MeTtanpeaMeTHbIE pe3ybTaThl OCBOCHHS MPOTPAMMBI Y4eOHOTO TMpeameTa
«Marematuka XapaKTEPUIYIOTCS OBJIQICHUEM YHUBEPCATbHBIMH
NO3HABAMENbHBIMU  OeliCMBUAMY,  VHUBEPCANbHLIMU — KOMMYHUKATMUGHBIMU
0elicCmeUusMU, YHUBEPCAIbHBIMU PecYIIMUBHBIMU OeliCMBUIMU.

1)  Vuusepcanvhvie = no3naeamenwvhvle  Oeticmsusi,  obecnedusaom
Gopmuposanue 0a308bIX KOSHUMUBHLIX NPOYECCO8 00OyUarowuxcs (oceoenue
Memo008  NO3HAHUA — OKPYHCAIOUie2o0  Mupa,  NpuMeHeHue  J102UYECKUX,
UCCTIe008aMENbCKUX ONepayull, yMeHutl pabomams ¢ ungopmayueti).

Bba3oBble JJornueckue JeicTBUA:

e BBIABJIATH U XapaKTEPU30BaTh CYIIECTBEHHBIC MPU3HAKA MaTEeMAaTHYECKUX
00BEKTOB, TOHATHNA, OTHOIICHWW MEXIy MOHITHAMH; (HOpMyITupoBaTh
OTIpENIeTICHUs]  MOHATWN; yCTAHABIMBATh CYIICCTBEHHBIM  MPU3HAK
KJIacCU(UKAIMK, OCHOBAHMUSA MJii OOOOIICHHWS W CpPaBHEHUS, KPUTEPHH
IPOBOAMMOTO aHAIIN3A,

e BOCHpUHUMATH, (OPMYIUPOBATH W  TPEOOPA3OBHIBATH  CYXKICHHUSA:
YTBEPAUTEIbHbIE W OTPUIIATEIbHBIC, CAMHUYHBIC, YAaCTHBIE W OOIIHE;
YCIIOBHBIE;

e BBIABIATH  MaT€MaTHYECKHE  3aKOHOMEPHOCTH,  B3aUMOCBSI3M |
NpOoTUBOpeYHsi B (akTaxX, AaHHBIX, HAONIONCHUSAX W YTBEPKICHUSIX;



npemsiaraTh ~ KPUTEPUM NI BBISIBJICHUS ~ 3aKOHOMEPHOCTEH |
IIPOTUBOPEYNH;

e JIeJaTh BBIBOJBI C HCIIOJH30BAHWEM 3aKOHOB JIOTHKH, IEAyKTUBHBIX U
WHIYKTUBHBIX YMO3aKJIIOUEHUH, YMO3aKIIOUEHHH 110 aHAJIOTUH;

e TMPOBOJUTH CaMOCTOSITEJIbHO JI0Ka3aTeNIbCTBa MaTeMaTU4YeCKUX
YTBEPXKICHUI (TPSMBIE U OT MPOTHBHOTO), BHICTPAUBATH apTyMEHTAITUIO,
MPUBOJUTH TPUMEPHl M KOHTPIPUMEPHI; O0OOCHOBBIBATH COOCTBEHHBIE
CYXKJICHUS U BBIBOJbL;

e BBIOMpaTh croco0 pemieHus ydyeOHOM 3adauyu (CpaBHUBATh HECKOJIBKO
BApUAHTOB pelIeHUsl, BBIOUpaATh Hauboiee MNOAXOAAUIMN ¢ Yy4€ToM
CaMOCTOSITEJIEHO BBIJICJICHHBIX KPUTEPHUEB).

ba3oBble ucciieqoBaTeIbCKUe AeiCTBUA:

e HCIOJb30BATh BOIMPOCHI KaK MCCIEAOBATENHLCKUI MHCTPYMEHT MO3HAHUS;
dbopmynarpoBaTh BOMPOCHI, (UKCUPYIOLIME MPOTUBOpEUne, Mpodiemy,
yCTaHABIMBATh HCKOMOE€ W  JaHHOe, (QopMHUpOBaThH  THIOTE3Y,
apryMEHTHUPOBATH CBOIO TIO3UITUIO, MHEHHUE;

e TPOBOJUTH CaMOCTOSITEIIEHO CTUTAaHUPOBAHHBII OKCIIEPUMEHT,
UCCJIEIOBAHUE IO YCTAHOBJICHHIO OCOOCHHOCTEH MaTeMaTH4eCKOTO
00beKTa, SBJICHUS, MPOLECCa, BBISBICHUIO 3aBUCUMOCTEH MEXIY
00beKTaMu, SIBJICHUSIMU, TIPOIIECCAMH;

e CaMOCTOSITENHHO (HOPMYITHPOBATH OOOOIICHUSI M BBIBOJIBI TIO pE3ybTaTamM
POBEAEHHOTO HAOIIOEHUSA, UCCIEAOBaHUS, OLICHUBATh JOCTOBEPHOCTh
MOJIyYeHHBIX pPe3yJIbTaTOB, BEIBOJOB U 0000IICHU;

e IPOTHO3UPOBATH BO3MOXKHOE pPa3BUTHE IPOIIECCa, a TAKKE BbIIBUTATh
MIPEATNOJIOKEHUS O €T0 PA3BUTUH B HOBBIX YCIOBHSIX.

Pabora ¢ undopmanmeii:

e BBIBISTH ACPUIUTH MHGOPMAILIMK, JAHHBIX, HEOOXOIMUMBIX /Jisi OTBETA
Ha BOIIPOC U JJIsl pEUICHUS 3a]1auu;

e BBIOMpaTh UWH(DOpPMAIMIO U3  UCTOYHUKOB  PA3UYHBIX  THUIIOB,
aHAM3UPOBaTh, CHCTEMATH3UPOBATh M MHTEPIIPETUPOBATH MH(POPMAITHIO
pa3TUYHBIX BUIOB U (JOPM MIPEICTABICHHUS,;

e CTPYKTYpUpOBaTh MHGOpPMAIINIO, IPEACTABIATh €€ B pa3NIMyYHbIX (hopmax,
WTIOCTPUPOBATh Tpaduuecky;

e OIICHUBATH HaJEXKHOCTD uHbOpMaIuu 1o CaMOCTOSITEIIbHO
chopMyITUPOBAHHBIM KPUTEPHSIM.

2)  VHueepcanvubie KOMMYyHUKAGmMu@Hble Oelicgus,  0becneuusaom

chOpMUPOBAHHOCMb COYUATILHBIX HABLIKOG 00VUAIOUUXCHL.

Oo0uenue:



BOCIpUHUMATh U  (OPMYyIHUPOBATh CYKIEHUS B COOTBETCTBUU C
YCIOBUSIMU M LIENSIMU OOIICHUS; CHO, TOYHO, TPAMOTHO BBIPAXKaTh CBOIO
TOUKY 3pEHHSI B YCTHBIX M NMHCbMEHHBIX TEKCTaX, JAaBaTh MOSICHEHHS IO
X0y pelIeHus 3aa4i, KOMMEHTUPOBATh MOJTY4YECHHBINH Pe3yiIbTaT;

B X07ie 00CYKJIeHHA 3a/1aBaTh BOIIPOCHI MO CYIIECTBY 00CYKIaeMOil TEMBI,
npo6JieMbl, penraeMon 3a/1a4uu, BbICKa3bIBaTh UJI€H, HAIICJIEHHBIE HA TIOUCK
peIlIeHUs; COMOCTABIATh CBOM CYXJIEHUS C CYXICHUSMHU JPYTUX
YYaCTHHUKOB JHajiora, oOHapy>XMBaTh Pa3iu4HMe U CXOJCTBO IMO3MUIIMI; B
KOPPEKTHOH Gopme HopMyIHpoBaTh Pa3HOIIIACHS, CBOM BO3PAKEHUS;
OpPEACTaBIATh  pe3yJbTaThl  PEIICHHS  3aJadd,  OKCIEpPUMEHTa,
UCCIIEIOBAHMSI,  TMPOEKTa;  CAMOCTOSTENbHO  BBIOMpaTh  (opmar
BBICTYIUICHUS C y4ETOM 3a/1a4 MPE3CHTAlUU U 0COOEHHOCTEN ayIUTOPUH.

CorpyaHuyecTBo:

3)

NOHMMAaTh W WCIOJb30BaTh  MPEUMYIIECTBA  KOMAHIHOH W
WHIUBUyIBHON pabOThI PH pENICHNH YU4eOHBIX 3a/1a4; IPUHUMATH 11EITh
COBMECTHOUM JEeATEIHbHOCTH, IUTAHUPOBATh OPTaHU3aIMI0 COBMECTHOMN
paboThI, pactpeaeNiaTh BUABI pabOT, JOTOBAPUBATHLCS, 00CYKAATh MPOIECC
U pe3yibTat paboTsl; 00001aTh MHEHHUS HECKOIBKUX JIFOJICH;
y4acTBOBATh B IPYIIOBBIX (popMax paboThl (00CYK1eHHS, 0OOMEH MHEHHU,
«MO3TOBBIE TITYPMBbD» W WHBIE), BBIMOJIHATH CBOIO YacTh pabOTHI H
KOOPJIMHUPOBATh CBOM JICUCTBHSI C JPYTUMH UWICHAMHA KOMAaH/IBI,
OIICHMBATh KAa4eCTBO CBOETrO BKJIaJa B OOIIMA MPOAYKT MO KPUTEPHSIM,
c(hOpMyJIMPOBAHHBIM YYaCTHHKAMH B3aUMO/ICHCTBUSI.

Vuueepcanouvie  pecynamuenvie  Oelicmeus, obecneyusarom

Gopmuposanue cMbiCI08bIX YCMAHOBOK U HCUSHEHHBIX HABLIKOS TUYHOCHIU.
Camoopranusanmus:

COCTaBJIATH IUIaH, aJITOPUTM PEIICHUS 3a/1a4H, BEIOUPATh CIIOCO0 perIeHus
C YYETOM UMEIOUINXCS PECYPCOB U COOCTBEHHBIX BO3MOKHOCTEH,
apryMEeHTHUPOBATh U KOPPEKTUPOBATH BAPHAHTHI PEIICHUN ¢ Y4ETOM HOBOM
uHbOpMaInu.

CaMOKOHTPOJIb:

BIAJCTh HAaBBIKAMH TO3HABAaTEIBHOW pedIeKcMr Kak OCO3HAHHS
COBEpUIAEMBIX JIEMCTBUA U MBICTUTEIBHBIX MPOILECCOB, UX PE3YIbTATOB;
BJIQJIETh CIOCOOAMHM  CaMOIIPOBEPKH, CaMOKOHTPOJS Ipolecca H
pe3yJibTaTa peleHus MaTeMaTHIYeCKOHN 3a/1auu;

NpEABUJIETh TPYAHOCTHU, KOTOPbIE MOTYT BO3HHKHYTh NpPHU PELICHUU
3a/laud, BHOCHUTh KOPPEKTHUBBI B JIESITEIBHOCTh HA OCHOBE HOBBIX
00CTOSITEIBCTB, JJAHHBIX, HANJCHHBIX OIIMOOK, BHISBICHHBIX TPYAHOCTEH;



e OIICHMBATh COOTBETCTBHE pe3yJbTaTa €M M YCJIOBHSIM, OOBICHITH
IIPUYUHBI TOCTHKECHUS WIM HEJOCTH)KEHUS PE3YJbTAaTOB JEATEIIBHOCTH,
HAXOJHTh OIIMOKY, 1aBaTh OLIEHKY MPHOOPETEHHOMY OTIBITY.

INPEAMETHBIE PE3YJIBTATDBI
10 KITACC

OnepupoBatTh MOHATUSIMU: TOUKA, IPAMasi, IIIOCKOCTb.

[IpUMEHATh aKCUOMBI CTEPEOMETPUU M CJIEJACTBUS W3 HUX IPU PEIICHUU
Tr€OMETPUYECKUX 3a/1au.

OnepupoBaTh NOHATUSMU: MAPAIIIETBHOCTh U NEPIEHIUKYISPHOCTD MPSIMBIX
U TUIOCKOCTEM.

KnaccugunmpoBaTh B3aMMHOE PACMOJIOKEHHUE TPSMBIX M IJIOCKOCTEH B
MIPOCTPAHCTBE.

OnepupoBaTh MOHATUSMH: JABYI'PAHHBIM Yroj, TpaHU JBYTPAHHOIO YIJIa,
pedpo ABYrpaHHOTO yria; JUHEHHBIM YroJl JBYTPAHHOTO YTIJIa; TpajyCHas mepa
JBYTPaHHOTO yTJIa.

OnepupoBaTh MOHATHUSMU: MHOTOIPAHHUK, BBIMYKJIBIA W HEBBIMYKIIBIHN
MHOT'OTPAaHHHUK, DJIEMEHTHI MHOTOIpaHHUKA, IPaBUIIbHBI MHOTOTPAHHHUK.

Pacno3HaBaTh OCHOBHBIE BHJIBI MHOTOIPAaHHUKOB (TIUpamMuia; MpU3MAa,
PSIMOYTOJIBHBIN TTapaJIeIeNHIe I, Ky0).

Knaccudummposatsb MHOTOTPaHHUKHU, BbIOMpas OCHOBAaHUS TUTS
Kiaccupukanuu (BBIMYKIbIE W HEBBINYKJIbIE MHOTOTPAHHHUKH, IPaBUJIbHbBIC
MHOTOTPAHHUKH; MPSIMbIE U HAKJIOHHBIE TIPU3MBbI, TTapasUICIICTTUICIbI).

OnepupoBatTh MOHATUSIMU: CEKYIIasi JIOCKOCTh, CEUEHHE MHOTOIPAHHUKOB.

OOBSICHATH TPUHIIUIIBI TOCTPOCHUS CEUEHUH, UCTIONB3YSI METOJ] CIICIOB.

CTpouTh CEUEHHMS] MHOTOTPAaHHHUKOB METOJOM  CJIEIOB,  BBITOJHATH
(BBIHOCHBIC) TUIOCKHE YEPTEKHW W3 PUCYHKOB MPOCTBHIX OOBEMHBIX (UTYp: BUI
CBEpXy, COOKY, CHH3Y.

Pemate 3aaun Ha HAXOXKJIEHUE TEOMETPUUECKUX BEJIMUMH 1O 00pa3aM Win
aIropuT™MaM, NPUMEHSASI U3BECTHbIC AHAIMTHUYECKUE METOAbl NPU PEIICHUU
CTaHJIAPTHBIX MAaTEMAaTHYECKUX 3a7a4 Ha BBIYUCIICHUE PACCTOSHHUN MEXIy JABYMS
TOYKaMH, OT TOYKH JO TPSAMOM, OT TOYKH JI0 TUIOCKOCTH, MEXIY
CKPEILHUBAIOIIUMUCS MIPSIMBIMH.

Pemate 3aaun Ha HAXOXKJIEHUE TEOMETPUUECKUX BEJIMUMH 1O 00pas3aM Win
aIropuT™MaM, NPUMEHSASI U3BECTHbIC AHAIMTUYECKUE METOAbl NPU PEIICHUU
CTaHJAPTHBIX MaTeMaTHYECKUX 3ajlad Ha  BBIYUCJIEHHE YIJOB  MEXIY
CKPCIIMBAIOIIUMUCS TPSIMBIMH, MEXIY TMNPSIMOM W  TUIOCKOCTBIO, MEXIY
MJIOCKOCTSAMHU, IByTPAHHBIX YTJIOB.



Boruncnsate 00bEMBI M MJIOMAAN MTOBEPXHOCTEH MHOTOTPAHHUKOB (MpHU3Ma,
nupaMuja) € MOpUMEHEHHEeM (QOpMyJ; BBIUUCIATH COOTHOILIEHUS MEXKIY
IUIOMIA/IIMU TTOBEPXHOCTEN, 00bEMaMH MOTOOHBIX MHOTOTPAHHUKOB.

OnepupoBaTh NOHATHSAMHU: CHMMETPHUS B IPOCTPAHCTBE;, LEHTP, OChb H
IUIOCKOCTh CHMMETPHH; LIEHTP, OCh U INIOCKOCTh CUMMETPUHU (PUTYPBI.

W3Bnekatb, mpeoOpa3oBbIBATh W HMHTEPHPETUPOBATH HHMOPMALHUIO O
IPOCTPAHCTBEHHBIX T€OMETPUUECKHUX (PUTypax, MPEJICTaBICHHYIO HAa YepTeXKax U
PUCYHKaX.

ITpumenaTh reomeTpuueckue (aKkThl Uil PELIEHHUS CTEPEOMETPUUECKUX
3a/1a4, MpEeAnoJaralouuX HECKOJIbKO [IaroB PELICHMs, €CIU YCIOBHSI IPUMEHEHUS
3aJlaHbl B IBHOH (opme.

[IppuMeHATs NpPOCTEHIINE NPOrpaMMHBIE  CPEACTBA M AJIEKTPOHHO-
KOMMYHUKAIIMOHHBIE CUCTEMBI IIPU PEILICHUH CTEPEOMETPUYECKUX 3a1a4.

[IpuBoauTH HpUMEPBl MAaTEMAaTUYECKUX 3aKOHOMEPHOCTEH B IPUPOLE U
JKA3HU, PACIIO3HABATH IIPOSIBJICHUE 3aKOHOB F'€OMETPHUH B UCKYCCTBE.

[IpyMeHATh MOJMYyYEHHBIE 3HAHMS HA IPAKTUKE: aHAJIUM3UPOBATH pPEAbHBIC
CUTyallun W IPUMEHATh W3YUYCHHBIC IIOHATHS B INPOLECCE IOMCKA PELIEHUs
MaTeMaTHYeCKu C(OPMYIUPOBAaHHONM MPOOJIEMBbI, MOJAEIUPOBATh PpEaJbHbIC
CUTyallUM Ha S3bIKE TIEOMETPUM, HCCIEN0BAaTh IIOCTPOCHHBIE MOJEIU C
UCIIOJIb30BAaHUEM T€OMETPUUYECKUX MOHSATHI U TeOpeM, anmapara aireopsl; perarb
IIPAKTUYECKUE 3a7a4M, CBA3AHHBIE C HAXOKICHUEM T'€OMETPUYECKNUX BEJINYNH.

11 KIIACC

OmnepupoBaTh MOHATUAMHU: IWIMHAPUYECKAs IOBEPXHOCTb, 0Opa3yrolue
IIMHAPUYECKOM  TOBEPXHOCTH;  LWJIMHAP;  KOHUYECKas  IOBEPXHOCTb,
o0pa3yrolne KOHHYeCKOW MOBEPXHOCTH, KOHYC; chepruecKas MOBEPXHOCTb.

Pacnio3naBath Tena BpaieHus (UIUHAP, KOHYC, cepa U map).

OOBACHATH CIOCOOBI MOTYYEHUS TEJ BpPAILICHUSI.

KnaccudumupoBaTh B3aMHOE pacroyiokeHue cGepsl U MIOCKOCTH.

OmnepupoBaTh MOHATUSIMU: IIAPOBON CETMEHT, OCHOBAaHHE CErMEHTa, BBICOTA
CErMEHTa; IIApOBOW CJIOW, OCHOBAHUE IIAPOBOTO CJIOS, BHICOTA MIAPOBOIO CIOS;
1aPOBOU CEKTOP.

Bbruucnsate  00bEMBI M IUIOMIAAM  TOBEPXHOCTEH Tel  BpalleHHS,
reOMETPHUECKUX TeJ C MPUMEHEHHNEM (OPMYIL.

OnepupoBaTh TOHATHSAMH: MHOTOIPAaHHHMK, BIIMCAaHHBIM B cdepy ¥
ONMHCaHHBIN OKoNIO cdeprl; cdepa, BOUCAHHAST B MHOTOTPAHHUK WU TEJO
BpalllCHUS.

BbIUMCIATE COOTHOIICHUSI MEXIY IUIOMIAJSMH MOBEPXHOCTEH U 00BEMaMu
MOJIOOHBIX TEII.



N3o00paxaTh u3ydaeMble (QUIypbl OT PYKHM U C NPUMEHEHHEM MPOCTHIX
YepTEKHBIX NHCTPYMEHTOB.

BoInonHATE (BBIHOCHBIE) TITIOCKUE YEPTEKU U3 PUCYHKOB IIPOCTHIX 0OBEMHBIX
¢Guryp: Bua cBepxy, cOOKy, CHU3Y; CTPOUTb CEUEHUSI TEJ BPALLEHUS.

W3Bnekatb, HWHTEPNPETUPOBATH U MpeoOpa3oBbIBATH HH(OpPMALMIO O
IPOCTPAHCTBEHHBIX T€OMETPUUECKHUX (PUTypax, MPEJICTaBICHHYIO HAa YEepPTeKax U
PUCYHKAX.

OnepupoBath MOHATUEM BEKTOP B IPOCTPAHCTBE.

BbINOMHATE JEHCTBHSI CIOKEHHUST BEKTOPOB, BBIUMTAHUS BEKTOPOB U
YMHOXEHHS BEKTOpPA Ha YUCIO, OOBSICHATh, KAKUMHU CBOMCTBAMU OHH 00JIaJJatoT.

[IprMeHATH MPaBUIIO NapasuIeIICIUIEAA.

OnepupoBaTh NOHATHIMU: IEKAPTOBBI KOOPJIAWHATHI B MPOCTPAHCTBE, BEKTOP,
MOAYJIb BEKTOpPA, PABEHCTBO BEKTOPOB, KOOPAMHATBI BEKTOpA, YTOI MEXAY
BEKTOpPaMH, CKAJIPHOE IIPOU3BEIECHUE BEKTOPOB, KOJUIMHEAPHBIE U KOMILJIAHAPHBIC
BEKTOPBI.

Haxomute cymMmmy BEKTOPOB M MPOU3BEICHHUE BEKTOPA HA YHCIIO, YTOJ MEXKIY
BEKTOpaMH, CKaJspHOE IIPOM3BEIACHUE, pACKIAAbIBaTh BEKTOp MO JBYM
HEKOJUIMHEAPHBIM BEKTOPaM.

3ajaBaTh INIOCKOCTh YPABHEHUEM B JE€KaPTOBOM CUCTEME KOOPAMHAT.

[TpumensaTy reomeTpuyeckue (aKTbl JUIS PELICHUS CTEPEOMETPUUYECKUX
3a/1a4, IPEANOJIaralolnX HECKOJIBKO IAaroB PELICHUs], €CIIU YCIOBHs IPUMEHEHUS
3aJlaHbl B IBHOHU (hopMe.

Pemate mpocreiine reoOMETpUYECKHE 3aJadd HAa IPUMEHEHUE BEKTOPHO-
KOOPJIMHATHOI'O METOAA.

Pemate 3amaum Ha JOKa3aTENbCTBO MATEMAaTHYECKMX OTHOLIEHUW U
HAX0XkJIEHWE FEOMETPUUECKUX BEJIMYMH M0 00pa3laM Wi allrfOpUTMaM, MPUMEHSss
W3BECTHBIE METOBI ITPU PEILICHUN CTAaHAAPTHBIX MATEMATUYECKUX 3a/1a4.

[IpumeHsATp HpoCTEMIIME MNPOTrpaMMHBIE  CPEACTBA U AJIEKTPOHHO-
KOMMYHUKAIIMOHHBIE CUCTEMBI IIPU PEIICHUN CTEPEOMETPUUECKUX 3a4a4.

[IpuBOIMTHE NpHUMEpPBl MATEMATHYECKHUX 3aKOHOMEPHOCTEM B IPUPOAE H
JKA3HU, PACIIO3HABATH IIPOSIBJICHUE 3aKOHOB F'€OMETPHUH B UCKYCCTBE.

[IpuMeHATh MONy4YEHHBIE 3HAHUSA HA IPAKTHKE: AHAJIU3UPOBATh DPEAJIbHBIC
CUTyallUM M IIPUMEHATh HU3Y4YCHHBIE IIOHATUSA B IPOLECCE IIOMCKA PELICHUs
MaTeMaTH4ecKd C(HOPMYIUPOBAHHONW MPOOJIEMbI, MOJAETUPOBATH peEajbHbIC
CUTyallUH Ha $3bIKE TIE€OMETPUH, MCCIEAOBAaTh IIOCTPOCHHBIE MOJEIU C
UCIIOJIb30BaHUEM T€OMETPUUYECKUX MOHATHI U TEOpEM, anmapara aireopsl; pemarb
IIPAKTUYECKUE 3a/1a4U, CBA3AHHBIE C HAXOKICHUEM I€OMETPUYECKHUX BEJINYMH.



TEMATHYECKOE IINTAHUPOBAHUE
10 KJIACC

Kosaun4vecTBo 4acoB DJIeKTPOHHbIE
Ne HaumeHoBaHMe pa3/iejioB U TeM (undposbie)
Koutpoabubie IIpakTuyeckue
n/n NPOrpaMMblI Bcero o0pa3oBaTe/ibHbIE
padoThI padoTsI
pecypcsl
1 BBenenue B crepeoMeTpuio 10 0 0
) IIpsiMble ¥ TIIOCKOCTH B IPOCTPAHCTBE. 12 | 0
[TapannenbHOCTh NMPSIMBIX U INIOCKOCTEN
3 HepneHnmiynﬂpHOCTL MPSIMBIX U 12 0 0
IJI0CKOCTEN
4 VYTl MeXAy NPSIMBIMHU U TITIOCKOCTSIMU 10 1 0
5 MHororpaHHuku 11 1 0
6 OOBEMBI MHOTOTPaHHUKOB 9 1 0
7 ITIoBTOpEHME: CEUEHHUS], pACCTOSIHUS U YIJIbI 4 1 0
OBILEE KOJIMYECTBO YACOB I10 ITPOTPAMME 68 5 0




11 KITIACC

Kosaun4vecTBo 4yacoB DJIeKTPOHHbIE

HaumeHoBaHue pa3esioB U TeM uuppoBbIe
Ne n/m P Konrpoabusie IIpakTuueckue (itdpp )

NPOrpaMMmblI Bcero o0pa3oBaTte/ibHbIE

padoThI padoTsI
pecypcebl

Tena BpaieHus 12 0 0

OOBEMBI TET 5 1 0

BekTopbl 1 KOOpAWMHATHI B TPOCTPAHCTBE 10 1 0

[ToBTOpeHue, 06001IEHNE, 7 1 0

cucTeMaTH3alus 3HaHUH
OBUIEE KOJIMYECTBO YACOB I10 ITPOT'PAMME 34 3 0







HOYPOYHOE INTAHUPOBAHHUE
10 KJIACC

Ne
n/n

Tema ypoka

KoanuyecTBO 4acos

Bcer
0

KonTpouasn
ble padoThI

IIpakTHyeckue
padoThI

Jara
U3y4YeHHs

DJIeKTPOHHBbIE HU(PPOBHIE
o0pa3oBaTe/IbHbIC PeCypChI

OCHOBHBIE MOHATHUSA CTEPEOMETPHUU:
TOYKa, MpsiMasi, ITOCKOCTb,
npocTpancTBo. [IpaBuia n3oOpakeHus
Ha PUCYHKaX: H300paKeHUS
TUTOCKOCTEH, apauIeIbHBIX TPSIMBIX
(OTpe3KOoB), cepeMHBI OTpPE3Ka

ITonsaTHs: nepecekaromuecs
IIJIOCKOCTH, IepeceKarouecs mpsamas
U TUIOCKOCTb

https://resh.edu.ru/subject/51/10/

ITonsaTHs: nepecekaromuecs
IIJIOCKOCTH, IepeCceKarouecs mpsamas
U IIJIOCKOCTh

https://resh.edu.ru/subject/51/10/

3HaKOMCTBO C MHOTOI'PaHHHKAMH,
n300pa’keHre MHOTOTPaHHUKOB Ha
PUCYHKaX, Ha MPOEKIUOHHBIX
yeprexax

https://resh.edu.ru/subject/51/10/

HauanbsHble cBeieHus 0 Ky0e u
UpaMuIe, UX pa3BEPTKH U MOJIEIH.
CeueHust MHOTOIPaHHUKOB

https://resh.edu.ru/subject/51/10/

HavaneHbie cBenenms o kyoe u
nupamue, X pa3BEPTKU U MOJECIH.
CedeHust MHOTOTPAHHUKOB

https://resh.edu.ru/subject/51/10/




[ToHsATHE 00 AaKCHOMATUYECKOM
MMOCTPOCHHUH CTEPEOMETPUHN: aKCHOMBI
CTEPEOMETPHUH U CIICACTBHS M3 HUX

https://resh.edu.ru/subject/51/10/

[ToHsATHE 00 AaKCHOMATUYECKOM
MMOCTPOCHHUH CTEPEOMETPUHN: AKCHOMBI
CTEpEOMETPHUU U CIEACTBHS U3 HUX

https://resh.edu.ru/subject/51/10/

[Tonsatre 00 akCHOMATHUYECKOM
MMOCTPOCHHUH CTEPEOMETPUHN: AKCHOMBI
CTepeOMeTpI/II/I U CJICOCTBUS U3 HUX

https://resh.edu.ru/subject/51/10/

10

[Tonsatre 00 akCHOMATHUYECKOM
MMOCTPOCHHUH CTEPEOMETPUHN: aKCHOMBI
CTEPEOMETPHUH U CICACTBHS M3 HUX

https://resh.edu.ru/subject/51/10/

11

B3aumHoe pacrnosoxeHue npsiMbix B
MIPOCTPAHCTBE: MepeceKarorecs,
napajuleNibHbIe U CKPEIIUBAIOIINECS
npsiMble

12

[MapannenbHOCTh IPSMBIX
TUIOCKOCTEH B MPOCTPAHCTBE:
napajuieNIbHbIC TIPSIMbIC B
MPOCTPAHCTBE; MApAILICIFHOCT TPEX
TIPSIMBIX

13

HapaHJIeJILHOCTB MMPAMBIX U
IJIOCKOCTEH B MPOCTPAHCTBE:
[TapannensHOCTH NPSIMON U
MJIOCKOCTH

14

VYTIIIBI C COHAIPABIEHHBIMU
CTOpOHaMU

https://resh.edu.ru/subject/51/10/

15

VYron Mexay npsMbIMU B

https://resh.edu.ru/subject/51/10/




IIPOCTPAHCTBE

VYron Mexay npsMbIMU B

https://resh.edu.ru/subject/51/10/

16
MIPOCTPAHCTBE
17 [TapannensHOCTh TIOCKOCTEH: https://resh.edu.ru/subject/51/10/
napaieIbHbIe TUIOCKOCTH
18 CaolicTBa napasuieibHbIX MIIOCKOCTEN https://resh.edu.ru/subject/51/10/
[Ipocreiimme npocTpaHCTBEHHbBIE https://resh.edu.ru/subject/51/10/
19 (buryphl Ha TUIOCKOCTHU: TETpadap, KyoO,
napaiesIeuIe T
20 [TocTpoenue ceuenuit
21 [Toctpoenue ceuenuit
KonrponsHast pabora o Teme
” "IIpsimble ¥ TUIOCKOCTH B
npoctpancTse. [lapamieabHOCTb
MPSAMBIX U IIOCKOCTEM"
[eprieHAUKYIAPHOCTH NMPSIMOK U https://resh.edu.ru/subject/51/10/
23 IJIOCKOCTH: TIEPIEHANKYIISIPHBIE
npsIMbI€ B IPOCTPAHCTBE
24 [IpsiMbie mapasnienbHbIC U https://resh.edu.ru/subject/51/10/
NEPIEHAUKYIISPHBIE K MJIOCKOCTH
)5 [IpsiMbie mapasnienbHbIC U https://resh.edu.ru/subject/51/10/
NEPIEHAUKYISIPHBIE K IMJIOCKOCTH
2% [Tpu3HaK neprneHauKyIIpHOCTH https://resh.edu.ru/subject/51/10/
IIPSAIMOM U INIOCKOCTHU
27 [Ipu3Hak nepneHANKYISIPHOCTH https://resh.edu.ru/subject/51/10/

IIPSAIMOM U INIOCKOCTHU




28

Teopema o ipsimoit
NEePIEHANKYJIIPHOHN MIIOCKOCTH

https://resh.edu.ru/subject/51/10/

29

Teopema o ipsimoit
MEePIEHIUKYIISIPHON IIJIOCKOCTH

30

Teopema o mpsiMoi
MEPIEeHIUKYISIPHON MII0CKOCTH

31

IlepnieHIUKYNSp U HAKIIOHHBIE:
paccTostHue OT TOYKHU J0 IJIOCKOCTH,
paccTostHue OT MPSIMOM A0 MIIOCKOCTH

https://resh.edu.ru/subject/51/10/

32

IlepnieHIUKYNSAp U HAKIIOHHBIE:
paccTosiHue OT TOUKH JI0 IIJIOCKOCTH,
paccTosiHue OT IPSIMOM 10 IIIOCKOCTH

https://resh.edu.ru/subject/51/10/

33

[leprieHauKYNSp U HAKIOHHBIE:
paccTostHUE OT TOYKHU JI0 IJIOCKOCTH,
paccTosiHUE OT MPSMOM A0 MIOCKOCTH

https://resh.edu.ru/subject/51/10/

34

[leprieHaUKYNSp U HAKIOHHBIE:
paccTosiHue OT TOYKH JI0 MJIOCKOCTH,
paccTosiHue OT MPSIMOM 70 TIOCKOCTH

https://resh.edu.ru/subject/51/10/

35

VYIIIbl B IPOCTPAHCTBE: YIOJl MEXIY
MPSAMOU U TIIOCKOCTHIO

https://resh.edu.ru/subject/51/10/

36

JIByrpaHHBIN yIroJl, JMHEHHBIN Yroj
JBYTPAHHOIO yIjla

37

JIByrpaHHBIN yTOJ, JUHEWHBIA YTOJI
JIBYTPAHHOIO yTiia

38

IlepneHqUKyYIAPHOCTD INIOCKOCTEN:
IIPU3HAK NEPIEHAUKYISIPHOCTH JIBYX
IJIOCKOCTEN

https://resh.edu.ru/subject/51/10/




39

[lepneHqUKyYIAPHOCTD INIOCKOCTEN:
IIPU3HAK NEPIEHAUKYISIPHOCTH JIBYX
IJIOCKOCTEN

https://resh.edu.ru/subject/51/10/

40

IlepneHqUKyYIAPHOCTD INIOCKOCTEN:
MpU3HAK NEPIEHIUKYIAPHOCTH ABYX
IIJIOCKOCTEN

https://resh.edu.ru/subject/51/10/

41

Teopema o Tpéx nepreHauKyaspax

https://resh.edu.ru/subject/51/10/

42

Teopema o TpEX nepneHAUKYIApax

https://resh.edu.ru/subject/51/10/

43

Teopema o0 TpEX nepneHAUKYIApax

https://resh.edu.ru/subject/51/10/

44

KontponbHas padoTa mo TemMam
"IlepieHANKYIAPHOCTD NPSIMBIX U
mrockocteil" u "Y sl MexIy
NPSAMBIMH U TJIOCKOCTAMH"

https://resh.edu.ru/subject/51/10/

45

ITonstue MHOIr'OrpaHHvka, OCHOBHBIC
3JIEMEHTHI MHOT'OTPAaHHUKA, BBITYKJIbIE
Y HEBBIITYKJIbIE MHOIOTPAHHUKH;
pa3BEpPTKa MHOTOTPAaHHUKA

46

IIpusma: n-yrosnbHas Ipu3Ma; rpaHu 1
OCHOBAHMS IIPU3MBIL; IIpsIMast U
HaKJIOHHasl IPU3MBbl; OOKOBas U
IIOJIHAs! TIOBEPXHOCTH IPU3MBI

47

[Tapannenenurnen, npsaMOyTroJIbHBIN
MapajuieenuIie]] U €ro CBOMCTBA

https://resh.edu.ru/subject/51/10/

48

[Mupamuna: n-yroipHas MUpaMuAa,
IpaHy ¥ OCHOBAHUE MTUPAMHUJIBI;
O0KOBast ¥ OJTHASI TOBEPXHOCTh

https://resh.edu.ru/subject/51/10/




MAPaMU/IbI; IPABWIIbHAS U yCEUEHHAs
nipamMua

49

IIpaBriIbHBIE MHOTOTPAHHUKH:
MOHSITHE NTPABUIIBLHOTIO
MHOTOTpaHHMKA; IPAaBUJIbHAS IpU3Ma
Y IIpaBWJIbHAS NUPaMUJA; PaBUIbHAS
TpeyroyibHas nupamuaa u
MIPaBWIbHBIN TETpa’ip; KyO

https://resh.edu.ru/subject/51/10/

50

Hpel[CTaBJIeHI/Ie O IMpaBUJIBHBIX
MHOTOTPaHHHUKAX: OKTadP, JOACKadIP
U UKOCadIp.

51

CummMeTpus B TPOCTPAHCTBE:
CUMMCTpPUA OTHOCHUTCIIBHO TOYKH,
MPSIMOM, TUIOCKOCTU. DJIEMEHTHI
CHMMETPHUH B IUPAMUIAX,
napajjiejcnmiicaax, nmpaBUJIbHbIX
MHOTOTPaHHUKAX

52

Brlunciienue 3i1eMeHTOB
MHOTOTPaHHHUKOB: p&0Opa, AMaroHaIy,

YIJIBL

https://resh.edu.ru/subject/51/10/

53

[Tnomaae 60KOBOI TOBEPXHOCTH U
IIOJIHOW ITOBEPXHOCTHU MPSAMOM
IIPU3MBI, IUIOLIA/lb OCHOBAHUM,
TeopemMa 0 GOKOBO MOBEPXHOCTH
IIPSAMOY IIPU3MBI

https://resh.edu.ru/subject/51/10/

54

[Tnomaae 60KOBOI OBEPXHOCTH U
MMOBEPXHOCTHU MPABUILHON MUPaAMUIbL,
TeopeMa O IO OOKOBOH
MMOBEPXHOCTH YCEUEHHON MUPaMU/IbI




55

KonrponsHast pabora o Teme

"MHuororpaHHuku"
56 TonsTie 06 ofnEMe https://resh.edu.ru/subject/51/10/
57 OGBEM MHPAMHTBI https://resh.edu.ru/subject/51/10/
58 OGBEM MHPAMHTBI https://resh.edu.ru/subject/51/10/
59 OGBEM THPaMHIBI https://resh.edu.ru/subject/51/10/
60 OGBEM THPaMHIBI https://resh.edu.ru/subject/51/10/
61 OGBEM TpI3MET https://resh.edu.ru/subject/51/10/
62 OGBEM TPHIMEI https://resh.edu.ru/subject/51/10/
63 OGBEM MpU3MBT https://resh.edu.ru/subject/51/10/
64 KontponbHas padoTa mo teme

"OO0BEMBI MHOTOTPaHHUKOB"

[ToBTOpenue, 0600IICHNE
65 cucreMarusanus 3Hanui. [loctpoenue

CEUYEHU B MHOTOTPaHHUKE

[ToBTOpenue, 0600IICHNE

cUCTeMaTu3alus 3HaHH.
66 Beluncrienue paccTossHAN: MEXIY

JIBYMSI TOYKaMH, OT TOYKH JI0 MPSMOH,

OT TOYKH JI0 TUIOCKOCTH, MEXITY

CKPEUIMBAOIIUMHUCS MPSIMBIMH
67 VITOroBas KOHTOEHAS PaGoTa https://resh.edu.ru/subject/51/10/




[ToBTOpeHme, 0600IIEHNE
CUCTEMaTU3aLMs 3HAHUMN.
Beruncienue yrios: MExXAy

68 CKPEIMBAIOIIUMHUCS MIPSIMBIMH,
MEXKIY NPSAMOU U IJIOCKOCTBIO,
IBYTPAHHBIX YIJIOB, YIJIOB MEXKIY
IJIOCKOCTSIMU

OBIIEE KOJIMYECTBO YACOB I10
[NPOTPAMME

68




11 KITIACC

Ne i/

Tema ypoka

KoauuecTBO 4acoB

Bcero

KonTtpoabHbie
padoTsI

IIpakTHyeckue
padoThI

Jara
U3ydeHust

DJIeKTPOHHBbIE HU(PPOBHIE
oOpa3oBaTe/ibHbIE

pecypcebl

Cdepa u map: ueHTp, paauyc,
IAaMETp; IUIOIIAAb IIOBEPXHOCTU
cepsl

BzanmMHoe pacrionoxenue cdepsr 1
IUIOCKOCTH; KacaTelbHast INIOCKOCTh K
cdepe; miomans chepsl

https://resh.edu.ru/subject/51/10/

N3o0pakenue cdepsl, mapa Ha
mnockoct. CeueHus 1mapa

https://resh.edu.ru/subject/51/10/

[MunuHapudeckast IOBEPXHOCTS,
o0pa3yroIne MUIHHIPUIECKON
MOBEPXHOCTH, OCh IIHJIHHIPUUCCKOM
MOBEPXHOCTH

https://resh.edu.ru/subject/51/10/

[uwmHap: OCHOBaHUS M OOKOBas
MOBEPXHOCTh, 00pa3yrolas U OCh;
I0MIa b OOKOBOW U TIOJTHOU
MOBEPXHOCTH

https://resh.edu.ru/subject/51/10/

N300pakeHne HMIMHIpA HA
IJIOCKOCTH. Pa3BépTka nuiuHapa.
Ceuenus uauHIpa (TIOCKOCTHIO,
napajuleIbHON WIN
NEPIEHAUKYJIIPHON OCU LIMIIMH]IPA)

https://resh.edu.ru/subject/51/10/

KoHnunueckas oBepXHOCT,
o0Opa3yroIre KOHUIeCKOn

https://resh.edu.ru/subject/51/10/




MMOBCPXHOCTHU, OCb U BCPUINHA
KOHUYECKOM MOBEPXHOCTH

Konyc: ocHOBaHME U BEpILUHA,
o0pa3yrolas 1 0Ch; IJI0MAab
OOKOBOH U MMOJIHOW MTOBEPXHOCTU

VYceu€HHbI KOHYC: 00pa3yronme u
BBICOTA; OCHOBaHHS U OOKOBast
IIOBEPXHOCTH

10

N300paxeHne KoHyca Ha MIOCKOCTH.
Pa3BépTka konyca. CeueHusi KOHyca
(TUTOCKOCTHIO, MapauIeTIbHON
OCHOBAHHUIO, U MJIOCKOCTHIO,
IIPOXOALIEN YeEpEe3 BEPLINHY)

11

KomOunammst Ten BpamieHus u
MHOTOTPaHHUKOB

12

MHoOrorpaHHuk, OIMCaHHBIM OKOJIO
cdepsl; cdepa, BIUcaHHAS B
MHOT'OTPaHHMK WIX B TEJIO BPAILECHUS

13

ITonsatue 00 00béMme. OCHOBHEIE
CBOMCTBA 00BEMOB Tell

https://resh.edu.ru/subject/51/10/

14

O0BEM mUIHHIpa, KOHYCa

https://resh.edu.ru/subject/51/10/

15

O06bEM mapa u wiomaas chepsl

https://resh.edu.ru/subject/51/10/

16

[TomoOHBIE TENa B TPOCTPAHCTBE.
CooTHolIeHNsT MEXAY TUTOMAAIMU
MOBEPXHOCTEH, 00hEMAMH MTOAOOHBIX
Ten

https://resh.edu.ru/subject/51/10/




KonrponsHas padora no temam "Terna

https://resh.edu.ru/subject/51/10/

17 BpamieHus" u "O0bvemMbI Ten"
Bekrtop Ha mmockocty U B https://resh.edu.ru/subject/51/10/
18 IIPOCTPAHCTBE
19 CroxeHne 1 BBIYMTaHWE BEKTOPOB
20 YMHOkKEHUE BEKTOpa Ha YHUCIIO
Paznoxenue Bektopa 1o Tpém
21 HEKOMILJIAHAPHBIM BEKTOPaM.
IIpaBuno mapasuienenumnena
Pemenne 3ama4, cBSI3aHHBIX C
22 MPYMEHEHUEM TIPaBUJI JEHCTBUH C
BEKTOPAMH
IIpssMoyrosbHas cucTeEMa KOOPAUHAT https://resh.edu.ru/subject/51/10/
” B ITpocTpaHcTBe. KoopanHaThl
BekTopa. [IpocTelimue 3agaun B
KOOPJIMHATAX
24 VYron mexay BekTopamu. CKasipHOE https://resh.edu.ru/subject/51/10/
IIPOU3BEACHNE BEKTOPOB
75 Beruucnenue yrioB Mex1y NpsIMbIMU https://resh.edu.ru/subject/51/10/
U TUIOCKOCTSIMU
26 KoopanHaTHO-BEKTOPHBIN METOI TPU https://resh.edu.ru/subject/51/10/
pEeLIeHNN TEOMETPUYECKUX 3a]1a4
KonTponbHas paboTa mo Teme https://resh.edu.ru/subject/51/10/
27 "BekTophl 1 KOOPAUHATHI B
npocTpaHcTae”
[ToBTOpeHmE, 0600IIEHNE U
28 cucreMaTtu3anus 3HaHuil. OCHOBHbIE

¢burypsl, pakThl, TEOPEMBI Kypca




IJIaHUMETPUHN

29

[ToBTOpeHME, 0600IIEHNE U
cucremMaru3anus 3HaHuii. OCHOBHBIE
¢burypsl, pakThl, TEOPEMBI Kypca
TUTAHUMETPUHI

30

[ToBTOpeHME, 0600IIEHNE U
cucTeMaTu3alus 3HaHui. 3agaqu
HJIaHI/IMeTpI/II/I U MCTOJbI UX pGIJ_IeHI/IH

31

[ToBTOpeHME, 0600IIEHNE U
cucTeMaTu3alys 3HaHui. 3agadu
MJIAHUMETPUHU U METOJIBI MX PEIICHHS

32

[ToBTOpeHme, 06001IeHNE 1
cucreMaTu3anus 3Haguii. OCHOBHEIE
¢burypsl, GpakThl, TEOPEMBI Kypca
CTepEOMETPUU

33

HToroBas KOHTpoOJbHASA padoTa

34

[ToBTOpeHmE, 0600IIEHNE U
cUcTeEMaTH3allis 3HaHUI

OBIIEE KOJIMYECTBO YACOB I10
I[TPOIT'PAMME

34
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