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HOACHUTEJIBHAS 3AIIMCKA

Pabouass mporpamma yueOHoro mnpeamera «l'eomerpusi. ba3oBblid  ypOBEHBY
pa3paboTaHa B COOTBETCTBHHU C:

- denepanbHbIM TOCYJIaPCTBEHHBIM 00pA30BATENbHBIM CTAHIAPTOM CPETHETO
oOmero oOpa3oBaHusl, YTBEPKIAEHHBIM MPUKa30oM MuHHCTEpCTBa 00pa30BaHUs U
Hayku Poccuiickoit @enepannu ot 12 aBrycra 2022 v Ne 732 ¢ u3MeHEHUSIMU;

- @denepasibHOM 00pa30BaTEIBLHON MPOrPAMMOI CpelHEero o0IIero oopa3oBaHus,
yTBEPKIICHHOM mprka3oM MunucTepcTBa mpocBenierns PO ot 18 mas 2023 Ne 371
HA OCHOBE:

- TpeOOBaHUM K pe3yJibTaTaM OCBOEHHUSI OCHOBHOM 00pa30BaTesIbHOM MPOrpaMMbI
OCHOBHOT'0 00111eTO 00pazoBanust MOY «EmBunckas COLy;

C y4eToMm:

- Pa6oueit nporpammsl Bocniutanus MOV «Exsunckas COLy;

- ¢ BO3MOXHOCTAMU JuHun YMK:

- Maremaruka: anredpa u Hayajla MaTeMaTUYeCKOro aHallnu3a, FEOMETPUSL.
I'eometpus, 10-11 kinaccol/ Atanacsn JI.C., byry3zos B.®., Kanomues C.b. u
npyrue, AkunoHnepHoe oomectBo «M3narensctBo «IIpocsemnienue

Pabouas mporpamma ydeOHoro kypca «l'eomerpus» 0a30BOro ypoBHS st
oOyvarormuxcst 10 —11 kmaccoB paspaborana Ha ocHOBe DenepanbHOTO
roCy/IapCTBEHHOTO0 00pa30BaTeNIbHOTO CTaHAApTa CPEAHETO 00IIero 0Opa3oBaHus,
C yu€TOM COBpPEMEHHBIX MHUPOBBIX TpeOOBaHUN, NPEABABISIEMBIX K
MaTEMaTUYECKOMY OOpa30BaHUIO, M TPaJAMIMA POCCUMCKOro 00Opa3oBaHUS.
Peanuzamus nporpamMMbl oOecrieunBaeT OBJIAJICHUE KIIOYEBBIMU KOMIIETCHITUSIMU,
COCTABJISIIOIIMMU OCHOBY JUISl CaMOpPA3BUTUS U HEMPEPHIBHOIO 0OOpa30BaHUS,
[EJIOCTHOCTh OOIIEKYJIbTYPHOIO, JHUYHOCTHOTO U I[I03HABATEIILHOTO pPa3BUTHUSA
JUYHOCTH O0YYarOIIXCsl.

HEJIM N3YYEHUSA YYEBHOI'O KYPCA

BaxkHocTe ydeOHOro Kypca TE€OMETPUM Ha YPOBHE CpPEIHEro OOIIero
oOpa3zoBanusi OOyCJIOBJIEHA MPAKTUYECKOW 3HAYMMOCTBIO METaNpeJIMETHBIX U
NPEAMETHBIX PE3YyJIbTaTOB OOYYEHHS] T€OMETPUM B HAINPABICHUHU JIMYHOCTHOTO
pa3BuTusl oOydaronuxcs, GopmupoBaHus (YHKIIMOHAIBHOM MaTeMaTU4eCKOMn
I'PaMOTHOCTH, U3YYEHHS JPYTUX y4eOHBbIX AUCHMIUIMH. PazButue y oOydaronmxcs
NPaBUWIBbHBIX MPEIACTABICHUM O CYHUIHOCTH U IMPOUCXOXKICHUU T'€OMETPUUECKUX
a0CTpakiMii, COOTHOIICHUH PEAbHOIO0 W HJACAIBHOTO, XapaKTepe OTPAKECHUS
MaTEeMaTUYECKOM HayKOM SIBJICHUI U MPOIECCOB PEaIbHOTO MUPa, MECTE TEOMETPUU



B CHCTEME HayK U POJIM MAaTEMATHIECKOTO MOJICITUPOBAHUS B HAYYHOM TO3HAHUU U
B IIPaKTUKE CIIOCOOCTBYET (OPMUPOBAHUIO HAYYHOTO MUPOBO33PEHUS YUAIIMXCS, a
TaK)K€ KAdeCTB MBIIUICHUS, HEOOXOIUMBIX I aJganTalldd B COBPEMEHHOM
oO11ecTBe.

['eomerpus siBasieTcss OAHUM K3 0a30BBIX MPEIMETOB HA YPOBHE CPEIHETO
oOmiero oOpa3oBaHus, TaK KakK OO0ECIEeUHMBAeT BO3MOXKHOCTh H3YUYEHHS Kak
JTUCIUIUIMH €CTECTBEHHO-HAYYHON HAINPaBJICHHOCTH, TaK U TYMaHUTapHOM.

Jlornueckoe MbIIUIeHHEe, (GopMuUpyeMoe MpH HU3YYECHUH OOyYaronuMuUcs
MOHSTUHHBIX OCHOB T€OMETPHUH M MIOCTPOCHHUH IIETIOYKH JIOTUYECKUX YTBEPKICHUN
B XOJI¢ peIIeHUS TEOMETPUYCCKUX 3aJad, YMCHHE BBIIBUTATh M OMPOBEPraTh
TUIOTE3bl HEMOCPEACTBEHHO MCIOIB3YIOTCS MPU PEHICHUH 337a4 €CTECTBEHHO-
HAyYHOTO IIMKJIA, B YACTHOCTHU U3 Kypca (PU3UKH.

YMeHHE OpUEHTUPOBATHCS B MPOCTPAHCTBE UIPAET CYLIECTBEHHYIO POJIb BO
BCEX 00JacTsaX AEATENbHOCTH 4YenoBeka. OpueHTanus 4elloBeKa BO BPEMEHU U
IPOCTPAHCTBE — HEOOXOJAMMOE YCIOBHUE €ro COIUalIbHOro ObITHs, QopMma
OTPaXXEHUs OKPYXKAIOIIETO MUPA, YCIOBHE YCIEIIHOTO TMO3HAHUS U AKTUBHOTO
npeoOpa3oBaHusi  AeHCTBUTENbHOCTH. OnepupoBaHHe  MOPOCTPAHCTBEHHBIMU
oOpazaMu 00bEeIUHSET pa3HbIE BUbI yUEOHOU U TPYIOBOH NESITEIHLHOCTH, SIBISETCS
OJIHUM H3 TPO(PECCHOHATBHO BaXXHBIX KadyecTB, IMOITOMY aKTyallbHa 3a/aya
dbopMupoBanus y  oOydYaromuxcss MPOCTPAHCTBEHHOTO  MBINIJICHUS — Kak
Pa3HOBHJIHOCTH OOpa3HOr0 MBIIUIEHUS] — CYIIECTBEHHOI'O KOMIIOHEHTa B
MIOJITOTOBKE K MPAKTUUYECKON JACATEIBHOCTH 110 MHOTUM HaITpaBJICHUSM.

Ilens ocBoeHms mporpamMmbl yueOHOro Kypca «l'eomerpusi» Ha 06a3z0BOM
ypoBHE 0O0ydeHus — 001meoOpa3oBaTeibHOE W OOIIEKYJIbTYpPHOE pPa3BUTHE
oOyJaromuxcs yepe3 obecrneueHrne BO3MOXKHOCTH MPUOOPETEHHS U UCTIOIb30BaHUS
CUCTEMAaTUYECKUX TE€OMETPUYECKUX 3HAHUM M  JIEUCTBHUM, CHeHU(PUUHBIX
r€OMETPUH, BO3MOKXHOCTHM  YCIEHIHOTO MPOJODKEHHS  OO0pa3oBaHUS IO
CHEIUATBLHOCTSM, HE CBSI3aHHBIM C TIPUKJIATHBIM UCIIOJIb30BAHUEM T€OMETPHH.

[Iporpamma 1o reoMeTpuu Ha 0a30BOM YpOBHE IMpeAHA3HAYeHa IS
oOyyJaronuxcsi cpelHed MIKOIbl, HE UCIBITHIBABIIMX 3HAYUTENbHBIX 3aTPyIHEHUN
Ha YPOBHE OCHOBHOTO 001ero obpa3zoBanus. Takum oOpa3zoMm, oOyuaroiuecs Ha
0a30BOM ypOBHE JIOJKHBI OCBOUTH OOIIIME MaTeMaTHUYECKUE YMEHHUs, CBA3aHHBIE CO
crielpUKON TEOMETPUN U HEOOXOIUMBIC JJISl )KU3HU B COBPEMEHHOM OOIIECTBE.
Kpome 3Toro, oHu MMEIOT BO3MOKHOCTh U3YYUTh T€OMETPHIO O0Jiee riy0oKo, ecliu
B JlaJbHEHIIIEM BO3HHKHET HEOOXOJAMMOCTh B T€OMETPUYECKUX 3HAHHUSIX B
npo(eCCUOHATIBHON JIEATEIIbHOCTH.

JlocTi>keHHe LEenu OCBOEHMS MpPOrpaMMbl OOECIEUMBAETCS PELICHUEM
COOTBETCTBYIOIIMX 3a1ay. [IpuopuTeTHBIMM  3aJadyaMd  OCBOEHHSA  Kypca
«I"'eomeTpun» Ha 6a30BOM ypoBHE B 10—11 kiaccax sBISIFOTCS:



dbopMHUpOBaHUE TIPEACTABICHUS O TEOMETPUM KaK YaCTH MHUPOBOU
KYJIbTYPhI B OCO3HAHUE €€ B3aUMOCBSI3H C OKPYKAFOIIIIM MHUPOM;
dbopMHpOBaHUE MTPEACTABICHIS O MHOTOTPaHHUKAX U TEIaX BPaICHUS KaK
O BaXXHEHIIMX MaTeMaTHYECKHX MOJIENSX, MMO3BOJISIONIMX OIMUCHIBATh U
U3y4aTh pa3HbIC SBJICHUS OKPYKAIOIIETO MUPA;

dbopMHpOBaHWE YMEHHUS pACIIO3HABaTh Ha 4YEpTekax, MOJCIAX U B
peaTbHOM MHPE MHOTOTPAHHHUKH U TeJla BPAIICHUS;

OBJIaJICHUE METOJIaMU PEIIEHUs 3a7a4 Ha MOCTPOCHUSI Ha M300paKEHHIX
MPOCTPAHCTBEHHBIX PUTYD;

dbopMHpOBaHUE YMEHHS OINEPUPOBATH OCHOBHBIMH IOHSATHSAMH O
MHOTOTPaHHHUKAX U TeJIaX BPAIICHHUS U WX OCHOBHBIMU CBOMCTBAMU;
OBJIAJICHUE  QJITOPUTMAMHM  PEIICHUS  OCHOBHBIX  THUIIOB  3ajad;
dbopMHupOBaHWE yYMEHHS MPOBOAWUTH  HECJOXKHBIE JIOKAa3aTeIbHBIC
paccyXIeHHUS B XOJ€ pEIICHUS CTEPEOMETPUUYECKUX 3alad W 3amad ¢
MPAKTUYECKUM COJICPIKAHUEM;

pa3BUTHE UHTEJUICKTYAJIbHBIX U TBOPUYECKUX CIIOCOOHOCTEN 00yUaromuxcs,
MO3HABATEILHON aKTUBHOCTH, MCCIEIOBATEIBLCKAX YMEHUH, KPUTHIHOCTH
MBIIIIJICHUS;

dbopmupoBaHre GyHKIIMOHATHLHONW TPAMOTHOCTH, PEJICBAHTHON Tr€OMETPHUU:
yMEHHUE PACTO3HABATh MPOSABICHUS] TEOMETPUUECKHUX MOHSATHH, OOBEKTOB U
3aKOHOMEPHOCTEH B peabHBIX XU3HCHHBIX CHUTYAIUAX W MPU NU3YICHHUH
JIPYrUX  Y4eOHBIX  TPEIMETOB,  TPOSBICHUS  3aBUCHUMOCTEH U
3aKOHOMEPHOCTEHN, (POPMYIMPOBATh UX HA SI3bIKE TEOMETPUHU U CO3/1aBaTh
T€OMETPUYECKUE MOJIEIN, TPUMEHITh OCBOCHHBIM TE€OMETPUUECKHUI
anmmapar IS peUIeHUs  NPAKTHUKO-OPUEHTHUPOBAHHBIX  3ajad,
WHTEPIPETUPOBATH U OIICHUBATH TIOJyUYCHHBIE PE3YyJIbTATHI.

OTnUuYUTENbHON OCOOEHHOCTBIO MPOrpPaMMBbl SBIISETCS BKIIOYEHHE B KypC
CTEPEOMETPHUU B HAYAJIE €r0 U3YUYEHHS 3a/]a4, PEIIAeMbIX HA YPOBHE HHTYUTUBHOTO
NO3HaHUs, U OINpeAeIEHHBIM 00pa3oM OpraHu3oBaHHas paboTa HaJ HUMH, YTO
CIOCOOCTBYIOT Pa3BUTHIO JIOTMYECKOIO M TMPOCTPAHCTBEHHOIO MBILUICHHUS,
CTUMYJIUPYET NPOTEKAHNE HHTYUTUBHBIX IPOLIECCOB, MOTUBUPYET K AAJIBHEUILIEMY
W3YUYCHHUIO ITPEAMETA.

[Ipeanourenue oTaAETCSA HATIATHO-KOHCTPYKTUBHOMY METOJy O0y4Y€HUs, TO
€CTh TEOPETHUYECKUE 3HAHUSI UMEIOT B CBOEH OCHOBE YYBCTBEHHOCThb IIPEIMETHO-

IIPAKTUYECKON JEATEIbHOCTH. Pa3BUTHE IPOCTPAHCTBEHHBIX MPEACTABICHUN Y
ydalmxcs B Kypce CTEpeOMETPUN ITPOBOAUTCS 3a CUET PEIICHHUS 3a71a4 HAa CO3/IaHHE
MPOCTPAHCTBEHHBIX 00pa30B M 3a/lay Ha OINEPUPOBAHUE MNPOCTPAHCTBEHHBIMHU
oOpazamu. Co3nganue oOpaza MNPOBOAUTCS C OMOPOM Ha HAIVISAHOCTH, a



OIepUpPOBaHUE 00PAa30M — B YCIOBHUSIX OTBJICUCHHS OT HAIJIATHOCTH, MBICICHHOTO
U3MEHEHUS €r0 UCXOHOI0 COJEPIKAHUS.

OcHOBHBIE copepkaTenbHble TMHUKA Kypca «l'eomerpun» B 10—11 kmaccax:
«MHuororpanHukmny, «lIpsiMble U MIIOCKOCTH B MPOCTPAHCTBE», «Tena BpauieHus»,
«BeKTOpbI U KOOPAUHATHI B NIPOCTPAHCTBE». DOPMUpPOBAHUE JTOTUYECKUX YMEHUU
pacnpenesnsiercsa He TOIbKO M0 COJIEPKAaTeNbHbBIM JIMHUSM, HO U 10 TOJaM 00y4YeHHUs
Ha ypPOBHE CPEJHET0 00111ero 00pa3oBaHus.

Copepxanne 00pa30BaHUs, COOTBETCTBYIOILIEE MPEAMETHBIM pe3yjibTaTaM
OCBOEHHUsI paboyeil mporpamMmbl, pachpeneia€HHbBIM [0 TojaM oOydeHwus,
CTPYKTYPUPOBAaHO TaKuM 00pa3oM, 4YTOObI OBJIAJECHUE TIE€OMETPUUYECKUMU
NOHATHUSIMU Y HABBIKAMH OCYILIECTBIISUIOCH MOCJIEI0BATENBHO U MOCTYIATENIbHO, C
cOOJII0ICHUEM IPUHIUIIA TPEEMCTBEHHOCTH, YTOOBI HOBBIE 3HAHUS BKIIIOYAJIUCH B
OOILIyI0 CUCTEMY TI€OMETPUYECKHUX MPEACTABICHUN OOY4YaAIOIIMXCA, paclIupss U
yriy0sisas e€, 00paszys MPOYHbIE MHOKECTBEHHBIE CBSI3U.

MECTO YYEBHOI'O KYPCA B YYEBHOM IIJIAHE

Ha n3ydenne reomerpum orBoaurcs 2 4yaca B Henenro B 10 knacce u 1 gac B
Heneno B 11 kiacce, Bcero 3a jiBa rojia ooydenus - 102 yueOHbIX Haca.

COJEPXKXAHME YYEBHOI'O KYPCA
10 KIIACC

I[IpsiMbIe ¥ IVIOCKOCTH B IPOCTPAHCTBE

OCHOBHBIE  TOHSTUA  CTEPEOMETpUH. Touyka, mOpsiMas, MIJIOCKOCTb,
npocTpadHcTBO. [loHsTHE 00 aKCMOMAaTHYECKOM IOCTPOCHUU CTEPEOMETPUHU:
AKCUOMBI CTEPEOMETPHUH U CIEACTBUS U3 HUX.

B3auMHOe pacnonokeHue npsMBIX B IPOCTPAHCTBE: MEPECEKAOLIUECS,
napajyieIbHbIE M CKpeluBaromuecs npsMble. [lapannenbHOCTh NOPSAMBIX H
IJIOCKOCTEW B MPOCTPAHCTBE: MApAJUIEIbHBIE TMPSAMbIE B IPOCTPAHCTBE;
MapaAJUICIbHOCTh TPEX MPSMBIX; MAPAIIICIBHOCTD MPSIMON U IUIOCKOCTU. YTUIBI C
COHAINPABICHHBIMU CTOPOHAMH; YrOJd MEXAY MPSAMBIMU B IPOCTPAHCTBE.
[TapannenbHOCTh INIOCKOCTEN: MapAJUIENBbHBIE INTIOCKOCTH; CBOWCTBA MMAPAJIENbHBIX
miockocteit. [IpocTeitmye mpocTpaHCTBEHHbIE (DUTYpBI HA TUIOCKOCTHU: TETPa’p,
KyO, mapasuieNenuIie]; TOCTPOSHUE CEUCHH.

[TepneHIUKYyAAPHOCTh OPSMOW U TUIOCKOCTH: MEPIEHAUKYJISIPHBIE PSMBIC B
MPOCTPAHCTBE, MpPAMBIE MapaUIebHbIE W TEPHECHAUKYJIAPHbIE K IJIOCKOCTH,
IIPU3HAK [EPHEHIUKYISAPHOCTH IPSAMOM M IUIOCKOCTH, TEOpeMa O NPSMOWU
MEPIIEHAUKYJSIPHON IUIOCKOCTU. YTJIBI B MPOCTPAHCTBE: YIrOJI MEXIY MPSIMOU U



IJIOCKOCTBIO;  JABYTPAaHHBIM  yroj, JIMHEHMHBIM YroJ JBYTPaHHOTO  yTJIa.
[leprieHIMKYISp U HAKJIIOHHBIE: PACCTOSSHUE OT TOYKH JI0 IJIOCKOCTH, PACCTOSTHUE
OT MPSIMOM J10 TUTOCKOCTH, MPOEKLUs (PUTypbl Ha MITIOCKOCTh. [lepneHuKyIsipHOCTh
IUIOCKOCTEW: NMPHU3HAK MEPIEHINUKYAPHOCTH JIBYX ILIocKocTed. Teopema o Tpéx
NIEPIICHIUKYIISIPaX.

MHoOrorpaHHuKH

[ToHsITHE MHOTOTpaHHUKA, OCHOBHBIE 3JIEMEHTHI MHOTOIPaHHUKA, BBIMYKJIbIE
Y HEBBIITYKJIbIE MHOTOI'PAHHUKH; pa3BEPTKA MHOrorpasHuka. [Ipusma: n-yronpHas
npu3Ma; TpaHU M OCHOBAHUS MPHU3MBL; MpsiMasi U HAKJIOHHAs MPU3MbI; OOKOBast U
IIOJTHAs IIOBEPXHOCTh IIPU3MBL. [Tapannenenunen, IPSAMOYTOJIBHBIN
napajuienenunes U ero cpoicrsa. Ilupammpa: N-yronapHas nupamuaa, IPaHu U
OCHOBaHUE MUPaMU/Ibl; OOKOBAs U MOJIHASI IOBEPXHOCTh MUPAMU/IbI; IPaBUIIbHAS U
yCeu€HHas MNHUpaMuja. OJIEMEHTbl HOpu3Mbl M nupamuasl. [IpaBuiibHbIE
MHOT'OTPAaHHHKH: TOHATHE MPABUIBHOIO MHOTOTPAHHMKA; NMPAaBUJIbHAS MPU3MA U
IpaBWibHAs NUpaMHUAQ; NPAaBWIbHAs TPEyrojbHAas NUpamMUAa W IPABHIBHBIN
TeTpasap; KyO. IlpencraBieHue O MpaBUIIBHBIX MHOTOIPAaHHUKAX: OKTadp,
noaekadap u ukocadap. CeueHnst npu3Mbl ¥ TUPAMHUIBI.

CummMmeTpust B IIPOCTPAHCTBE: CUMMETPHS OTHOCHUTENIBHO TOYKH, NPSAMOW,
IUIOCKOCTH. DIEMEHTHI CAMMETPHH B MIMPAMHUJIAX, TAPAJUIEIICIIUIIEIAX, TPABUIBHBIX
MHOI'OTPaHHMKAX.

Bbluucnenre 3J€MEHTOB MHOTOTPaHHUKOB: pPEOpa, JMaroHald, YIJIBL.
[Inomans OOKOBOW MOBEPXHOCTH U TMOJHOM IMOBEPXHOCTU MPSAMOM IMPU3MBI,
IJIOIIAh OCHOBaHUH, TeoOpeMa 0 OOKOBOI MOBEPXHOCTH MPsMOH npu3msbl. [Imommans
OOKOBOIl TOBEPXHOCTM M TOBEPXHOCTH IMPAaBUIBHOM NHpaMUABI, TeOpema o
wiomaan yceu€HHon nupamMuibl. [lonstue 06 00béme. O0bEM UpamMuabl, IPU3MBIL.

[Tono6usie Tenma B mpocTpaHcTBe. COOTHOUIEHUS MEXKIY IUIOIIASIMHU
noBepxHOCcTEH, 00bEMaMU OTOOHBIX TEJI.

11 KIJACC

TeJsia BpameHus

Humuaapuyeckas MMOBEPXHOCTH, oOpasyroriue AJIUHIPUYECKON
MOBEPXHOCTH, OCh UWIUHAPUYECKON MNOBEpXHOCTHU. LlMnaMHAp: OCHOBaHUS W
OOKOBasi TMOBEPXHOCThb, OOpa3yrolllas M OCb;, IUIONIaAh OOKOBOW M TIOJIHOU
MIOBEPXHOCTH.

Konnueckasi moBepXHOCTh, 00pa3yromue KOHUYECKON MOBEPXHOCTH, OCh U
BepIIFHA KOHWYECKOHN MoBepXHOCTH. KOHYC: OCHOBaHME W BEpIIMHA, 00pa3yromias
Y OCb; TIJIOIIa/1h OOKOBOM U MOJIHOM MOBEPXHOCTU. Y CEUEHHBIN KOHYC: 00pa3yrolme
U BBICOTA; OCHOBAHUS U OOKOBAsi TOBEPXHOCTh.



Cdepa m mrap: meHTp, paauyc, AMAMETP; IUIONIAb TMOBEPXHOCTH CQEpHI.
B3anmMHoe pacnionoxenue chepsl U MIIOCKOCTH; KacaTellbHas IIIOCKOCTh K c(epe;
IJI01a1b ChEpHI.

N3o0pakeHue Ten BpalieHus Ha MIOCKOCTU. Pa3BEpTKa UIMH]IpaA U KOHYCA.

KomMOunHanuu Ten BpalieHust ¥ MHOTOTPaHHUKOB. MHOTOTrpaHHUK, O CAHHBIHI
0K0JI0 cpepsl; cepa, BIMCAaHHAS B MHOTOTPAHHUK, WJTU TEJI0 BPAIICHUS.

[TonsiTue 06 00BEMe. OCHOBHBIE CBOMCTBA 00BEMOB Tell. Teopema 06 00béMe
IPSIMOYTOJILHOTO Tapajuienenunena u ciaeactBuss u3z He€. OO0bEM IUIMHIpA,
koHyca. O0BéM mmapa u miaomass chepsl.

[Tonobnsie Tenma B mpocTpaHcTBe. COOTHOUIEHUS MEXKIY IUIOIIASIMHU
NOBEPXHOCTEHN, 00BEMaMU TTOT0OHBIX TEJI.

Ceuenust muMHApa (MapauiesibHO U NEPIEHAUKYIISIPHO OCH ), CEUCHHS KOHYCa
(mapasuielbHOE OCHOBAHMIO M IIPOXOSIIEE YEPE3 BEPILIMHY ), CEUYEHUS Iapa.

BekTopbl U KOOPAUHATHI B MPOCTPAHCTBE

BekTop Ha miiockocTu u B nmpocTpancTBe. CloKeHNe U BBIYUTAaHUE BEKTOPOB.
YMHOKEHHE BEKTOpa Ha yucio. Pa3noxkeHne BeKTopa Mo TpEM HEKOMILIAHAPHBIM
BekTopaMm. IlpaBuno mapamenenunena. Pemenwe 3agad, CBS3aHHBIX €
NpUMEHEHUEM TIpaBUJl JAeHCTBUM ¢ BekTropamu. [IpsiMoyroibHas cucreMa
KoopauHaT B mpoctpaHcTBe. Koopauuarel BekTtopa. [lpocreiimme 3amauu B
KOOpAMHATaX. YTojl MexIy Bekropamu. CKalsSIpHOE MPOU3BEIECHUE BEKTOPOB.
Brruncnenne yrioB Mexay NpSMbIMU U IUIOCKOCTSIMU. KoopauHaTHO-BEKTOPHBII
METOJ] TP PEIICHUH T€OMETPUUECKUX 3a]1ay.

IHJIAHUPYEMBIE PE3YJIBTATbBI
JIMYHOCTHBIE PE3YJIBTATBI

JIngyHOCTHBIE pe3yJbTaThl OCBOSHHS IPOrpaMMbl y4YEOHOrO MpeaMeTa
«MaremaTnka» XapakTepu3yrTCs:

I'paxxnanckoe BociMTaHue:

c(hOpMHUPOBAHHOCTHIO TPAXKAAHCKOW MO3UIIMH 00YUYaIOIIETOCsS KaK aKTUBHOTO
U OTBETCTBEHHOIO WICHAa POCCHUHCKOro OOIINEeCTBa, MPEICTABICHUEM O
MaTeMaTUYECKUX OCHOBax ()YHKIIMOHUPOBAHUS PA3IUYHBIX CTPYKTYp, SIBICHUI,
OpoLenyp TpaxIaHCKOro ooOmecTBa (BBIOOPHI, OMNPOCHI W Mp.), yYMEHUEM
B3aUMOJICCTBOBATh C COIMAJbHBIMU HHCTUTYTaMH B COOTBETCTBUU C HX
GYHKIUSAMHA ¥ HA3HAYCHHUEM.

IMaTpuoTHyeckoe BOCIUTAHUE:

c(hOpMHUPOBAHHOCTHIO POCCUHUCKOM IpaKAaHCKOW MICHTUYHOCTH, YBOXKCHUS K
MPOIIOMY Y HACTOAIIEMY POCCUMCKONM MAaT€MaTUKH, [IEHHOCTHBIM OTHOIICHUEM K
JOCTHXKEHUAM POCCHMCKUX MATEMATHUKOB U POCCUMCKON MAaTEMaTUYE€CKOM IIKOJIbI,



K HCIOJh30BAHUIO 3THUX JOCTWIKEHUH B JPYTHMX HayKaX, TEXHOJOTHSX, cdepax
YKOHOMUKH.

JIlyXOBHO-HPAaBCTBEHHOT'0 BOCTIMTAHUS:

OCO3HaHUEM JTyXOBHBIX HEHHOCTEH POCCHIICKOTO Hapoa;
c(OpMHPOBAHHOCTHIO  HPABCTBEHHOTO  CO3HAHMS, OTUYECKOTO  MOBEICHUS,
CBSI3aHHOTO C MPAKTUYECKUM MIPUMEHEHUEM JOCTIKEHUN HAYKH U ACSITCIIBHOCTHIO
y4EHOT'0; 0CO3HAHWEM JTUYHOTO BKJIa/Ia B IIOCTPOCHHUE YCTOWYMBOTO Oy AyIIIETO.

JcTeTHYeCcKoe BOCIIUTAHUE:

ACTETUYCCKUM OTHOIIEHUEM K MHUPY, BKIIOYAs 3CTETUKY MaTEMaTUYECKUX
3aKOHOMEPHOCTEHN, 00BEKTOB, 33]1a4, PEIICHUH, PACCYKIACHHI; BOCIPUUMIHUBOCTHIO
K MaT€MaTHUYECKUM acleKTaM pa3juvHbIX BUIOB UCKYCCTBA.

du3nyecKoe BOCIUTAHUE:

c(OPMHPOBAHHOCTHIO yMEHHS TPUMEHATh MaTEMaTHYECKHUE 3HAHUS B
MHTEpecax 3J0poBoro u 6e3omacHoro odpasa >KM3HU, OTBETCTBEHHOI'O OTHOIIICHUS
K CBOEMY 3J0pPOBBIO (3I0pOBOE MHUTAHHUE, COATAHCUPOBAHHBIN PEXUM 3aHATUNA U
OTJIbIXa, perylisgpHas pu3nuecKkas akTUBHOCTH); (PU3NUECKOTO COBEPIIIEHCTBOBAHUS,
IIPY 3aHATUSX CIIOPTUBHO-03/I0POBUTEIHLHON NESITETLHOCTBIO.

TpynoBoe Bocnuranue:

TOTOBHOCTBIO K TPYAY, OCO3HAHHMEM ILIEHHOCTU TPYAOTIOOUS; MHTEPECOM K
pasnuyHbiM  cpepaM  NMPOPECCHOHAIBHONW  JEATENBHOCTH, CBA3AHHBIM  C
MaTEMaTUKOW W e€ TMPWIOKEHUSIMH, YMEHHEM COBEpIIaTh OCO3HAHHBIN BBIOOP
Oynyuied mpodeccun W pealu30BbIBaTh COOCTBEHHBIE JKM3HCHHBIC ILJIAHBI;
TOTOBHOCTBIO U CHOCOOHOCTBIO K  MaTeMaTU4ecKoOMy OO0pa3oBaHUIO U
caM000pa30BaHUIO Ha TPOTSHKEHWU BCEH JKW3HU; TOTOBHOCTHIO K AKTUBHOMY
YYaCTHIO B PEIICHUN MTPAKTUUYECKHUX 33/1a4 MAaTEMaTHIECKON HAPaBICHHOCTH.

JKO0JIOTHYEeCKOe BOCIIMTAHHE:

c(hOpPMHUPOBAHHOCTHIO DSKOJOTUYECKON KYJIbTYphl, MOHUMAHUEM BIIUASHUS
COIMAIPHO-PKOHOMHUYECKUX TPOIIECCOB HA COCTOSIHME MPUPOJIHONU M COIMAITBHON
Cpempl, OCO3HAaHHMEM TJOOAIBHOTO XapakTepa DSKOJIOTHYECKUX MpoOjeMm;
OpUEHTallMe Ha NMPUMEHEHUE MaTeMaTHYEeCKUX 3HAHUM NJis pellleHus 3ajad B
00J1aCTH OKpYKarolieil cpeibl, INTAHUPOBAHUS MTOCTYIKOB M OIIEHKU UX BO3MOKHBIX
MIOCJICICTBUUN [T OKPYKAIOWIEH CPEIBI.

IleHHOCTH HAYYHOTI'O MO3HAHUA:

c(hOpMHPOBAHHOCTHIO MHUPOBO33PEHHUS, COOTBETCTBYIOIIEIO COBPEMEHHOMY
YPOBHIO  pa3BUTUSI HAyKM W  OOIIECTBEHHOM MPaKTUKH, MOHUMaHUEM
MaTEMaTUYECKOH HayKh Kak cdepbl UYeIOBEUYECKOW MESITEIIbHOCTH, ITaloB €€
pPa3BUTHS W 3HAYUMOCTH JUIS Pa3BUTHS ITUBUIN3AINN, OBJAJCHUEM S3BIKOM
MaTEMaTUKH M MaTEMaTUYECKOM KyJIbTYpOHl KakK CpeJCTBOM IO3HAHUS MUPA;



TOTOBHOCTBbKO OCYHICCTBIIATL HPOCKTHYIO MW HMCCICAOBATCIBCKYIO JICATCIIbBHOCTD
WHIWBUAYAJIbHO 1 B I'PYIIIIC.

METAIIPEAMETHBIE PE3YJIbTATDI

MeranpeaMeTHbIE Pe3yIbTaThl OCBOCHHS MPOTPAMMBI YUEOHOTO MpeaMeTa
«MaremaTuka» XapaKTEPHUIYIOTCS OBJIAJICHUEM YHUBEPCAITbHBIMU
NO3HAGAMENbHBIMU  OCUCMBUAMU,  VHUBEPCALHLIMU — KOMMYHUKAMUBHBIMU
0elcmeusiMuU, YHUBEPCANbHbIMU Pe2YIAMUSHBIMU OCUCTNEUAMU.

1)  Vuusepcanvnvie  noznasamenvHvle  Oelicmeus, — obecnedugarom
Gdopmuposanue 6a308blX KOSHUMUBHBIX NPOYeCcco8 obyuarowuxcs (oceoeHue
Memoo0o8  NO3HAHUSL — OKpyJycalowe2o  Mupda,  NpuMeHeHue  J0SUYECKUX,
ucciedo8amenbCcKux onepayuil, ymenull pabomams ¢ ungopmayueti).

Ba3oBble Jioruyeckue aeiicTBus:

e BBIABIIATh U XapaKTEPHU30BaTh CYIIECTBEHHBIC MPU3HAKA MAaTEMaTHICCKUX
OOBEKTOB, TMOHSATUN, OTHOLIEHUH MEXAY TOHATUIMH; (HOPMYIUPOBATH
OTIpENeICHUs]  TOHSATWUW; YCTAHABIMBATH CYIIECTBEHHBIM  TPHU3HAK
KJlaccu(UKalumy, OCHOBAaHUS sl OOOOIIEHUS W CpaBHEHHUS, KPUTEPHUU
MIPOBOJIMMOTO aHAJTN3A;

e BOCIPUHUMATH, (QOpPMYyIHUpPOBaTH U  MPeoOpPa3OBHIBATH  CYXKICHHUS:
YTBEPAWTEIbHBIE W OTpPUIIATEIbHBIC, CAWHUYHBIC, YACTHBIE W OOIIHE;
YCIIOBHBIC;

e BBIBIATH  MaTEeMaTUYECKHE  3aKOHOMEPHOCTH,  B3aUMOCBS3UM U
npoTtuBopeursi B (akTax, JAHHBIX, HAONIOACHHUSX U YTBEPKICHUSIX;
npeiaraTh KPUTEPUH JIJIS1 BBISIBJICHHS 3aKOHOMEPHOCTEH W TPOTUBOPEUHIA;

e JIeJaTh BBIBOJLI C HCIIOJIB30BAHWEM 3aKOHOB JIOTHKH, NETyKTUBHBIX M
WHYKTUBHBIX YMO3AKIIOUEHHUH, YMO3aKIIIOUEHUM 110 aHATIOTUH;

e TPOBOJHTH CaMOCTOSATEILHO JI0Ka3aTeNIbCTBA MaTEMaTUYECKUX
YTBEPKIICHUIA (TMPSMBIE U OT MPOTUBHOTO), BRICTPAUBATh apTyMEHTAIIHIO,
MPUBOANTH TPUMEPHI M KOHTPIPUMEPHI; OOOCHOBBIBATH COOCTBEHHBIC
CY>KJICHUS U BBIBOJIBL;

e BBIOMpaTh CHOCOO pelieHus y4eOHON 3amayu (CpaBHMBATh HECKOJBKO
BApUAHTOB pEIIEHUs, BBIOMpATh HaMOOJEE TMOAXOIANIMN ¢ Yy4ETOM
CaMOCTOSTEIILHO BBIICJICHHBIX KPUTECPHUEB).

Ba3oBble ucciienoBarejabcKkye 1eCTBUSA:

e HCIOJBH30BAaTh BOMPOCH KaK MCCIENOBATEILCKUI MHCTPYMEHT MO3HAHMUS;
dbopMyTupoBaTh BOMPOCH], (UKCHUPYIOIIUME MPOTUBOPEUYHE, MPoOIEMY,
yCTaHaBIMBAaTh HUCKOMOE W  JaHHOe, (QopMUpOBaTh  THUIOTE3Y,
apryMEHTUPOBATh CBOIO MO3UINIO, MHEHUE;



POBOJUTH CaMOCTOSITENTbHO CIJIaHUPOBAHHBIH HKCIIEPUMEHT,
UCCIIEIOBAaHNE TI0 YCTAaHOBIIEHUIO OCOOEHHOCTEH MAaTeMaTU4YeCKOTO
O0BEeKTa, SBJICHUSA, WPOIECCa, BBIIBICHUIO 3aBUCHMOCTEH  MEXIY
00BEKTaMH, SBICHUSIMH, MPOIECCAMU;

CaMOCTOATEIHFHO (POPMYJIMPOBATH 000OIIEHUS U BBIBOJIBI 11O PE3yJibTaTaM
NPOBEAEHHOTO HAONIONCHUS, UCCIEIOBAHMS, OICHUBATh JIOCTOBEPHOCTH
MOJIyYEHHBIX PE3yJIbTaTOB, BEIBOJAOB U 0000IICHUIA;

IPOrHO3MPOBATh BO3MOXKHOE Pa3BUTHE IIpollecca, a TaKKEe BBIIBUIATH
IPEIIOJIOKEHUS O €T0 PA3BUTUHU B HOBBIX YCIOBUSX.

Pabora ¢ unpopmaumei:

2)

BBISBJISITH 1e(DUIUTHI MH(OPMAaLIMK, TaHHBIX, HEOOXOAUMBIX JUIsl OTBETA HA
BOIIPOC U JUIsl pELIEHUS 33]1a4H;
BbIOMpaTh  MHGOpPMAIMI0O M3  HCTOYHUKOB  PAa3MYHBIX  THUIIOB,
aHAIM3UPOBaTh, CUCTEMATH3UPOBATh U MUHTEPIPETHUPOBATH MH(POPMALUIO
pa3IMYHbIX BUAOB U (POPM IIPE/ICTABICHHUS;
CTPYKTYpUpPOBaTh MH(GOPMALMIO, IPEACTABIATh €€ B Pa3IMUHBIX (opmax,
WJLTIOCTPUPOBATH Ipauyuecky;
OLICHUBATh HaJEXKHOCTD uH(popmau o CaMOCTOSITENILHO
c(OpMYJIMPOBAHHBIM KPUTEPUSIM.

Vuueepcanonuvie KomMMyHukamuenwvle Oelicmsus, obecneuusarom

chopmMupo8aHHoOCmb COYUAILHBIX HABLIKOG 00)YAIOUJUXCHL.
Oo0menue:

BOCIPUHUMATh U (POPMYIHPOBATH CY>KJI€HUS B COOTBETCTBHHU C YCIOBUSIMU
U LIETISIMU OOILIEHUS; SICHO, TOYHO, TPaMOTHO BBIPaXkaTh CBOIO TOUKY 3PEHHUS
B YCTHBIX M INMCBMEHHBIX TEKCTaX, /1aBaTh MOSICHEHUS IO XOJy PEIICHHUS
3aJlayu, KOMMEHTUPOBATh MOJYyUYEHHBIN pPe3yJIbTaT;

B X0JIe 00CyXJIeHHS 3a7]aBaTh BOIPOCHI 11O CYIIECTBY 00CYKIa€MON TEMBI,
npoOJIeMBI, pelaeMoil 3a/1a4M, BHICKA3bIBATh UEH, HAIIEJICHHBIE HA MIOUCK
pELICHMS; COMOCTaBJIATh CBOM CYXIEHHUS C CYXACHHSIMHU JPYTUX
YYaCTHUKOB JHajiora, oOHapy»UBaTh Pa3IMUMe€ U CXOJCTBO IMO3ULIUMN; B
KOPPEKTHOH opme popMyIUPOBaTh Pa3HOIJIACHS, CBOM BO3PAKECHHUS,
NPEACTABIATh  PE3yJIbTaThl  PELIEHUs  3aauyd,  SKCIOEPUMEHTA,
UCCJIEI0BAHMS, IPOEKTA; CAMOCTOATEIBHO BEIOMPATh (POPMAT BHICTYIUICHHS
C Y4€TOM 3ajJ]a4 Ipe3eHTallMd U OCOOEHHOCTEN ayAUTOPUN.

CoTpyaHu4ecTBo:

MMOHUMATh U UCMOJIb30BaTh MPEUMYIIIECTBA KOMAaHAHON U HHAUBUAY AIbHON
paboThl TPU pelICHUM YYEOHBIX 3a]ay; MPUHUMATH I[€Jb COBMECTHOMU
NeATEIbHOCTH, IUIAHUPOBATh  OpPraHU3alldi0  COBMECTHOM  paboThl,



pacnpenenartb BHUIbI paboOT, JOroBapUBaThCs, OOCYXKIaTh MpoOLEcC HU
pe3yabTat paboThl; 00001IaTh MHEHHUSI HECKOJBKUX JIFO/ICH;

e Y4acTBOBaTh B IPYIIOBBIX PopMax paboThl (00CyXKIE€HUS, 0OOMEH MHEHUH,
«MO3TOBbIE MITYPMbD» U UHBIE); BBINOJIHATH CBOIO 4YacTh pPaOOThl U
KOOPJIMHUPOBATh CBOU JIEHCTBHS C APYTMMU WICHAMHU KOMaH/bl; OLICHUBATh
KauecTBO CBOEro BKJIaJa B OOMIMI NOPOAYKT MO KpPUTEPHSIM,
chOpMyIMPOBAHHBIM YYACTHUKAMU B3aUMOICUCTBHUS.

3) YVuueepcanvuvie pecynamusnsie oeiicmsus, obecnewusarom opmuposanue

CMBICTIOBIX YCMAHOBOK U HCUSHEHHBIX HABLIKOB TUYHOCTU.

Camoopranusanus:

e COCTaBJIATH IJIaH, AJITOPUTM PEILICHUS 3a/1a4, BEIOUPATh CIIOCO0 pelIeHus
C YYETOM MUMEIOLIUXCS PECYPCOB U COOCTBEHHBIX BO3MOXHOCTEH,
apryMEHTUPOBATh U KOPPEKTUPOBATh BAPUAHTHI PEIICHHUM C Y4ETOM HOBOM
uH(popmauu.

CaMOKOHTPOJIb:

e BIJIAJIETh HABbIKAMHU I[103HABATEIILHOM peQIIEKCUUM KaK OCO3HaHUs
COBEPILIAEMbIX JEHCTBUNA M MBICIUTEIBHBIX MPOLECCOB, UX PE3YIbTATOB;
BJIAJETh CIIOCO0AMU CaMOTIPOBEPKHU, CAMOKOHTPOJIS MPOIIEcca U pe3ysibTaTa
pELIeHUs] MaTEMaTUYECKOM 3a1auH;

e MPEABUAETH TPYAHOCTH, KOTOPBIE MOTYT BOZHUKHYTh IIPU PEILIEHUU 3a/1a4H,
BHOCUTH KOPPEKTHUBBI B JIESITEIbHOCTh HA OCHOBE HOBBIX OOCTOSITENBCTB,
JAHHBIX, HAWJEHHBIX OIMMOOK, BBISIBICHHBIX TPYIHOCTEH;

e OIICHUBATh COOTBETCTBHE pe3yJjbTaTa ILEJId U YCJIOBUAM, OOBSICHATH
NPUYMHBI JOCTUKEHUS WIM HEJOCTHXKEHUSI PE3yJIbTaTOB JIEATEIbHOCTH,
HaXOJIUTh OMMUOKY, AaBaTh OLIEHKY MPUOOPETEHHOMY OIBITY.

INPEAMETHBIE PE3YJ/IBTATDBI

10 KJIACC

OnepupoBarh NOHATUSAMHU: TOUKA, MIPAMasi, INIOCKOCTb.

[IpyMEeHATh aKCMOMBI CTEPEOMETPUU W CICACTBUS U3 HUX MPU PEIICHUU
F€OMETPUYECKUX 3ajad.

OnepupoBarh MOHATUAMU: NAPATUIEIBHOCTh U NEPIEHIUKYISPHOCTD MPSAMBIX
U IJIOCKOCTEMH.

KnaccudumnupoBaTe B3auMHOE PACMONIOKEHUE TPSMBIX M IUIOCKOCTEH B
MIPOCTPAHCTRBE.

OnepupoBarh MOHATUSMH: JIByTPAHHBIM YroJl, TPAaHW JBYTPAHHOIO YIJia,
pebpo ABYTpaHHOTO yrja; JUHEWHBIM Yroja JABYTPAHHOIO yrja; rpagycHas Mepa
JIByTPaHHOTO yIJIa.



OnepupoBaTh TOHATHSIMH: MHOTOTPAHHWK, BBINYKJIBIH W HEBBITYKJIBINA
MHOTOTPaHHHMK, 3JIEMEHTHl MHOT'OTPaHHUKA, TPABMIIbHBI MHOTOI'PaHHUK.

Pacro3HaBaTh OCHOBHBIC BHABI MHOTOI'PAHHUKOB (MMHpaMHUaa; IpHU3Ma,
PSMOYTOJIbHBIN TapaJiIeNIeIuIIe I, KyO).

KnmaccudumupoBarh ~ MHOTOIpDaHHHMKH,  BBIOMpas ~ OCHOBaHHUS A
KJacCU(pUKAMK (BBIMYKIbIC W HEBBINYKJIbIC MHOTOTPAHHUKH, TPaBUIbHBIC
MHOTOTPaHHHMKH; TIPSIMbIC M HAKJIOHHBIC MPU3MBI, TapalICIICITUIICIbI).

OmnepupoBarh MOHATHUAMH: CEKYIIask INIOCKOCTh, CEYCHHE MHOTOTPAaHHHUKOB.

OOBSICHATD TPUHIIAITBI ITOCTPOSHUS CEUCHUH, UCITOJIB3YST METOT CJICIOB.

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

Pemarp 3amaun Ha HAXOXKICHUE TEOMETPUICCKUX BEIIMYUH TTO0 00pas3IiaM Win
QITOpUTMaM, TPUMEHSS HW3BECTHBIC AHAIUTUYCCKHE METOABI TIPU PEIICHUHN
CTaHJAPTHBIX MaTEeMaTHYECKUX 3a7ad Ha BBIYUCICHUE PACCTOSHUU MEKITY JBYMSI
TOYKAMH, OT TOYKH JO TMPSAMOH, OT TOYKH JO IUIOCKOCTH, MEXIY
CKPCIIHUBAIOIIUMUCS TTPSIMBIMHU.

Pemmath 3aaun Ha HAXOXKJICHUE TEOMETPUUYCCKUX BEIIMUUH O o0pas3Iiam WiH
aNropuT™MaM, NPHUMCHSS HW3BECTHBIC AHAIMTUYECKUE METOJbI TPH PCEHICHUU
CTaHJAPTHBIX MaTEMaTHYCCKHUX 3aJlad Ha  BBIYUCIICHHE YIJIOB  MEXKIY
CKPCIIMBAOIIAMUCA TMPAMBIMHA, MEXIy TMPAMOHM H  IUIOCKOCTBIO, MEXIY
IUTOCKOCTSIMH, IBYTPaHHBIX YIJIOB.

Beranciate 00bEMBI M ILTOMAAN MOBEPXHOCTEH MHOTOTPAHHHKOB (IIpHU3Ma,
UPaMHJIA) C TPUMEHEHHEM (POPMYIT; BEIYUCIISTH COOTHOMICHHS MEXTY TUTOIIA ISIMA
OBEPXHOCTEH, 00bEMaMU 110 TOOHBIX MHOTOTPAaHHHKOB.

OnepupoBaTh TMOHATHUSMH: CHMMETPHS B IPOCTPAHCTBE, IIEHTP, OCh H
IJIOCKOCTh CHMMETPHH; IIEHTP, OCh U IJIOCKOCTh CHMMETPUHU (PUTYPHI.

W3Biekath, mpeoOpa3oBbIBaTh M HHTEPIPETHPOBATH HH(DOPMAIHIO O
IPOCTPAHCTBEHHBIX M'EOMETPUYCCKHUX (PHUTypax, MPECTABICHHYIO Ha YepTekax U
pUCYHKaX.

[TpuMeHSTh TeoMeTprIecKue (PAKThI IJIs pEIICHUS CTEPEOMETPUYCCKHX 3a/1ad,
IIPEIIOJIATaAFOIINX HECKOJIBKO IIAroB PEIICHUs, €CITU YCIIOBHS TPUMEHEHUS 33 JaHbI
B IBHOU (hopme.

[IpuMeHATh MPOCTEHINIME MPOTPAMMHBIC  CPEJICTBA M DJICKTPOHHO-
KOMMYHHKAITHOHHBIE CHCTEMBI TIPH PEIICHUU CTEPEOMETPUICCKIX 3a]1ad.

[TpuBOIUTE MPUMEPHl MaTEMaTHYESCKHX 3aKOHOMEPHOCTEH B NPHUPOJE H
’KU3HU, paClo3HABATh MPOSBJICHUE 3aKOHOB T'€OMETPUHU B UCKYCCTBE.

[IpuMeHATh TMOJydYEHHBIC 3HAHWS Ha IMPAKTHKE: aHAJIM3UPOBaTh pPEaIbHBIC
CUTyallid W TPUMCHATH W3yYCHHBIC IOHITHS B TIPOIECCE IOWCKA PEIICHUS



MaTeMaTH4ecKd CHOPMYIHPOBAHHONW MPOOJIEMBbI, MOJEIUPOBATH peajbHbIC
CUTyallUh Ha $A3bIKE TE€OMETPUH, MCCIEAOBAaTh IIOCTPOCHHBIE MOJEIH C
UCIIOJIb30BAaHUEM T€OMETPUYECKUX MOHITHI U TEOpEM, annapara ajareOpsbl; pemarhb
IIPAKTUYECKUE 3a7a4M, CBA3AHHBIE C HAXOXKICHUEM I'€OMETPUUECKUX BEIIMYMH.

11 KJIACC

OnepupoBaTh NOHATHUSAMHU: [WJIMHIPUYECKAas IOBEPXHOCTb, 00pa3yroliue
UJIMHAPUYECKON MOBEPXHOCTH; IIIJIMHIP; KOHUYECKAst TOBEPXHOCTH, 00pa3yIolne
KOHUYECKOU MOBEPXHOCTH, KOHYC; CpepruyecKasi HOBEPXHOCTb.

Pacno3naBath Tena BpanieHus (HUJIMHAP, KOHYC, cdepa U map).

OOBACHATDH CITOCOOBI MOTYYEHUS TEJ BPAIllCHHUS.

KnaccuduimpoBarh B3auMHOE pacronoxkeHne chepol U MIOCKOCTH.

OnepupoBarh MOHITUSMHU: IIAPOBOM CETMEHT, OCHOBAaHUE CETMEHTA, BHICOTA
CEerMeHTa; IIapOBOM CIIOM, OCHOBAHME IIAPOBOrO CJIOS, BHICOTA LIAPOBOIO CJIOS;
IapOBOM CEKTOP.

Beraucnsate  0o0BEMBI M IUIOMIAAXM  TOBEPXHOCTEH TN  BpalieHUs,
r€OMETPUYECKHX TeJ C IPUMEHEHUEM (HOopMyII.

OnepupoBaTh MOHATUSMHU: MHOTOTPAHHUK, BIIUCAHHBIN B Chepy ¥ ONTUCAHHBIH
okoJ10 cdepsl; cepa, BMcaHHAsT B MHOTOTPAHHUK HIIM TEJIO BpaAICHUSI.

BoIaucisTh COOTHONMICHHS] MEXAY IUIOMAISIMU MMOBEPXHOCTEH W 00BbEMaMH
OA0OHBIX TEJI.

N3o0paxkars u3ydaemble (QUTYpbl OT PYKM U C MPUMEHEHHUEM MPOCTHIX
YepTEKHBIX UHCTPYMEHTOB.

BrImomHATE (BRIHOCHBIE) TTOCKHE YEPTEKU U3 PUCYHKOB MTPOCTHIX 00BEMHBIX
buryp: BuJ CBEpXy, COOKY, CHU3Y; CTPOUTH CEUCHHUS TEJ BpaIllCHUSI.

W3Bnekarb, HHTEPHPETUPOBATH M MpeoOpa3oBbIBaTh HHGOPMALMIO O
IPOCTPAHCTBEHHBIX T€OMETPUYECKUX (PUTypax, MPEJCTaBICHHYIO Ha YepTekax U
pUCYHKaX.

OmnepupoBaTth MOHATHEM BEKTOP B MIPOCTPAHCTBE.

BbInonHATh  EHCTBUS  CHOXKEHUS BEKTOPOB, BBIYMTAHHUS BEKTOPOB H
YMHOKEHHS BEKTOpA Ha YUCJI0, O0BICHITH, KAKUMH CBOMCTBAMH OHU 00JIaJIAIOT.

[IpuMeHATH NpaBUiIo NapajuieenuIena.

OnepupoBaTh NOHATHAMU: JIEKAPTOBBI KOOPIMHATHI B MPOCTPAHCTBE, BEKTOP,
MOJyJb BEKTOpPa, PAaBEHCTBO BEKTOPOB, KOOPJAWMHATHI BEKTOpa, YroJl MEXKIY
BEKTOpaMU, CKAJIIPHOE TIPOU3BEACHIE BEKTOPOB, KOJUIMHEAPHBIE M KOMIUTAaHAPHBIE
BEKTOPBI.

Haxonutb cymMMy BEKTOPOB M MTPOU3BEJCHUE BEKTOPA HA YHCIIO, YTOJI MEXKY
BEKTOpaMH, CKaJsSIpHOE TMPOM3BEICHUE, pPaCKIaJblBaTh BEKTOpP IO JBYM
HEKOJUTMHEAPHBIM BEKTOPaM.



3amaBaTh MIOCKOCTh YPABHEHUEM B JICKAPTOBOW CHCTEME KOOPIMHAT.

[TpuMeHaTh TeoOMeTprIecKue (PAKTHI AJIs pEIICHUS CTEPEOMETPUUECKIX 3a/1a4,
IIPEANOJIararoIfX HECKOJIBKO IIaroB PEIISHUS, €CITH YCIOBHS MPUMEHECHHUS 3a1aHbBI
B SIBHOH (hopme.

Pemate mpocrelinine reoMeTpuyYecKUe 3aladyd Ha MPUMEHEHHE BEKTOPHO-
KOOPAMHATHOTO METOJIA.

Pemate 3amaun Ha JOKa3aTeIbCTBO MATEMATHYECCKUX OTHOIICHUH W
HAXOXKJEHUE TEOMETPUUYECKUX BEIMYUH M0 00pa3iiam Wi alropurMam, IpUMeEHss
M3BECTHBIC METOJIbI TP PEIICHUHU CTaHIAPTHBIX MAaTEMaTUYECKHUX 33]1a4.

[IpuMeHATh TpoCTEHIMe MpPOTpaMMHBIE CPEICTBA H  DJIEKTPOHHO-
KOMMYHHUKAITIOHHBIE CUCTEMBI TIPH PEIICHUU CTEPEOMETPUIECCKHIX 3a/1ad.

[IpuBoaMTH NpUMEpPHl MaTEMAaTUYECKUX 3aKOHOMEPHOCTEW B MPUPONE U
KU3HH, PACIIO3HABATH MPOSBICHUE 3aKOHOB T€OMETPUHU B UCKYCCTBE.

[IpuMeHATh MOJydYEHHBIE 3HAHWS Ha TMPAKTHKE: aHAJIM3UPOBATh PEATbHBIC
CUTyalldd W TPHUMEHATH W3yYCHHBIC MOHSITHS B TIPOIECCe TOWCKA PEIICHUs
MaTEeMaTU4YeCKu CPOPMYJIMPOBAHHON TPOOIEMBI, MOJACIUPOBATH pEalbHBIC
CUTyallil Ha S3bIKC TEOMETPHH, WCCIEI0BAaTh IOCTPOCHHBIC MOJICIH C
WCITOJIb30BAaHUEM TCOMETPHUUICCKUX TIOHITHI M TEOPEM, anmapara ajareOpsl; perarh
NIPAKTUYECKUE 3a]]a4H, CBSI3aHHBIC C HAXOXKICHHEM I€OMETPHUYCCKHUX BEITHUNH.



TEMATHYECKOE IINTAHUPOBAHHUE
10 KVIACC

KoJsunyecTBo 4acoB JJIeKTPOHHbIE
Ne HaumeHoBaHue pa3/iejioB U TeEM (undgposbie)
Kontpoasnbie | IlpakTuueckue
n/n NMPOrpamMmblI Bcero o0pa3oBaTeJibHbIE
padoThbI padoTsI
pecypchl
1 BBenenue B ctepeomeTpuio 4
) [IpsiMbIe ¥ TNTIOCKOCTH B TPOCTPAHCTBE. 15 1
[TapannenbHOCTh NMPSMBIX U INIOCKOCTEH
3 [lepneHIUKYISIPHOCTH MPSMBIX U 6
IIJIOCKOCTEN
4 VYTaBl M@Ky MPSIMBIMU U TIOCKOCTSIMH 12 1
5 MHororpaHHUKN 12 1
6 OOBEMBI MHOTOI'PaHHHUKOB 9 1
7 [ToBTOpEeHME: ceueHus, paCCTOSHUS U YTIIbI 10 1
OBUIEE KOJIMYECTBO YACOB I10 ITPOT'PAMME 68 5 0




11 KJIACC

Kosn4yecTBo 4acos DJIeKTPOHHbIE
HaumMeHoBaHue pa3aeoB U TeM uu¢poBbIe
Ne n/m P Kourpoabubie | IlpakTnueckue (mupp )
NpOrpaMMbl Bcero o0pa3oBaTeJIbHbIE
padoTbI padoThI
pecypcebl
Tena Bpamenus 10
OO0BEMEL TEN 7 1
BexTopsl 1 KOOpAMHATEI B IPOCTPAHCTBE 10 1
4 [ToBTOpenue, o600mEeHNE, 7 1
CUCTEeMaTHU3alusl 3HAHUN
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 34 3 0




HNOYPOYHOE IIVTIAHUPOBAHHUE

10 KVIACC
N KosaunyecTBo 4yacos DJIEKTPOHHBIE
11;-)11 Tema ypoxa Beero Kontpoabueie | Ilpaktuyeckne = UH(ppoBbIE
padoThI paboThI oOpa3oBaTe/IbHbIE
pecypchbl
OCHOBHBIE MOHATHUS CTEPEOMETPUN: TOUKA, IIpAMas,
1 IUIOCKOCTB, MIPOCTPaHCTBO. [IpaBuiia n3o0paxeHus Ha 1
pPHUCYHKaX: N300paskeHHsI MIJIOCKOCTEH, MapauleabHbIX
MPSIMBIX (OTPE3KOB), CEPEIUHBI OTPE3Ka
5 [TonsTHs: MepeceKarouuecs MIOCKOCTH, 1
nepeceKaromecs npsmas 1 iaocKocTb
3 [TonsiTrs: nepecekaromuecs MIOCKOCTH, 1
nepecexaromyecs npsmas 1 miockoctsb. Pernenne 3anag
3HAKOMCTBO C MHOTOTPaHHUKAaMH, H300paKeHHE
4 MHOTOT'PaHHUKOB Ha PUCYHKaX, Ha MPOEKIIMOHHBIX 1
gyeprexax
5 HauanbHble cBeZieHHs 0 KyOe U MUpaMUJe, UX Pa3BEPTKU 1
U MOJIENH.
5 HauanbHble cBefieHHs 0 KyOe U mupaMue, X pa3BEPTKU 1
u Mozienu. CedeHuss MHONOTPaHHUKOB
7 [TonsiTe 06 akCHOMaTUYECKOM IOCTPOECHUU 1
CTEPEOMETPUHN: aKCUOMBI CTEPEOMETPUU
8 HexoTtopsie cieacTBUS U3 aKCHOM 1
ITonsATHE 00 AKCHOMAaTUYECKOM ITOCTPOSHUU
9 CTEPEOMETPUU: AKCUOMBI CTEPEOMETPHUH U CIICACTBUSA U3 1
HUX




[TonsiTe 06 akCHOMaTUYECKOM TOCTPOECHUU

10 CTEPEOMETPUH: aKCHOMBI CTEPEOMETPHH U CIICACTBUS U3 1
Hux. Pemenue 3agau
B3aumMHoe pacrosioskeHre NpsIMbIX B IPOCTPAHCTBE:

11 TepeceKaroIrecs, mapaijieIbHbIEe U CKPEIIMBAIOIIAECS 1
TpsSIMbIC
[TapamienbHOCTD IPSIMBIX U IUIOCKOCTEH B IIPOCTPAHCTBE:

12 napaJijiesIbHbIE IPSIMBIE B IPOCTPAHCTBE; 1
HapajieNbHOCTb TPEX MPSIMbIX

13 [TapamienbHOCTE IPSIMBIX U INIOCKOCTEN B IPOCTPAHCTBE:! 1
[TapannaenbHOCTh NPSIMON U INIOCKOCTH

14 VYTIIBI ¢ COHAaNpPaBIECHHBIMU CTOPOHAMU 1

15 VYron Mexay NpsSIMBIMU B TIPOCTPAHCTBE 1

16 VYron Mexay npsiMbIMU B IpocTpaHcTBe. Perenue 3anau 1

17 [TapamienbHOCTh TNIOCKOCTEM: MapajuiesibHbIe IOCKOCTH 1

18 CBolicTBa napauIeabHbIX INIOCKOCTEN 1

19 [Ipocreiinme mpocTpaHCTBEHHbIE (PUTYpPbI HA TUIOCKOCTH: 1
TETpadp, KyO, napajiesnenumnesa

20 [TocTpoenue cedeHwmii TeTpasapa

21 [Toctpoenue ceyenuii kyda

99 KonTponbhas padora no teme "I[Ipsimbie U MI0CKOCTH B 1
npoctpaHcTse. [lapanienbHOCTh MPSIMBIX U IIIOCKOCTEN"

23 IlepnieH UKy IAPHOCTD NPSMOU U INIOCKOCTH: 1
NEePIEeHAUKYISIpHbIE TIPSMBbIE B IPOCTPAHCTBE

24 [IpsimMble napasuienbHble U IEPIEHIUKYJIIPHbIE K 1

IIJIOCKOCTH




Hp?[MI)Ie napaiICJIbHBIC U ICPICHANKYJIAPHBIC K

25
IJI0CKOCTH. Pemenue 3anau

26 [Ipu3Hak nepneHIUKyISIPHOCTH NPSIMON U TUNIOCKOCTH

97 Pemenue 3an1auy Ha IpUMEHEHNE ITPU3HAKA
MEPIEHIUKYISIPHOCTH NIPSIMOU U INIOCKOCTH

28 Teopema o psMOii IEPIIEHANKYISPHOHN TNIOCKOCTH

29 [IpumeHneHne TeopeMsbl 0 MPSAMON NEPIEHAUKYIIAPHON
IUIOCKOCTH IIPY PELICHUH 3a/1a4

30 Teopema o0 psAMON NEPIEHANKYISIPHOMN MIIOCKOCTH.
Pemenne 3anau

31 [lepnieHIMKyIsIp U HAKJIOHHBIE: PACCTOSHUE OT TOUYKHU 10
IJIOCKOCTH

32 [lepneHaUKyIsp U HAKJIOHHBIE: PACCTOSIHUE OT IIPSIMOM
110 TUIOCKOCTH

33 [lepnieHIMKyISp U HAKJIOHHBIE: PACCTOSHUE OT TOUYKHU 10
IUIOCKOCTH, PACCTOSIHHUE OT NPSIMOM A0 INIOCKOCTH
[lepnien MKy Isip ¥ HAKJIOHHBIE: PACCTOSIHUE OT TOYKHU J0

34 IJIOCKOCTH, PACCTOSIHUE OT MPSIMOM 70 IIIOCKOCTH.
Pemenne 3anau

35 VYTIIBI B IPOCTPAHCTBE: YIOa MEKIY MPSIMON U
IJIOCKOCTBIO

36 JIByrpaHHBIi yTou

37 JIByrpaHHBIN YroJI, TUHEHHBIN YroJl JBYTPAHHOIO yIila

38 [lepneHIUKYISAPHOCTD IIIOCKOCTEN

39 [TeprieHAMKYIAPHOCTD IUIOCKOCTEMN: MPU3HAK

MEPIEHANKYISPHOCTH JBYX IJIOCKOCTEN




[TepieHAMKYIAPHOCTD IIOCKOCTEN: MPU3HAK

40 MEPIEHIUKYISIPHOCTH BYX IUIOCKOCTEN. Pemenue 3amaq

41 Teopema 0 TpEX NEPHEHAUKYIIAPAX

42 [IpuMeHeHHEe TEOpEMBI O TPEX MEPIEHIUKYIIIPAX

43 O606mmenue "lleprneHANKYISIPHOCT NPSIMBIX U
IUIOCKOCTEN U YTJIbI MEKIY MPSIMBIMU U TUIOCKOCTSIMU"
Konrponsnas padora no Temam "[leprneHaukyisipHOCTh

44 MPSAMBIX U IJIOCKOCTEN" U "YTIIbI MEXIY IPSIMBIMU U
miockocTsaMu"
IToHsITHE MHOTOTpaHHUKA, OCHOBHBIE 3JIEMEHTBI

45 MHOT'OT'PaHHUKA, BBIITYKJIbIE U HEBBIITYKIIbIE
MHOTOTPaHHUKH; Pa3BEPTKAa MHOIOI'PaHHUKA
[Tpu3ma: N-yrosipHas npu3ma; rpaHd U OCHOBAHHUS

46 MIPU3MBL; MIpsIMasi ¥ HAKJIIOHHAs PU3MbI; OOKOBasi U
I10JIHAsl IOBEPXHOCTh IPU3MBI

47 [Tapannenenunen, NpsMOYTOJIbHBIN MapajuleIenues 1
€ro CBOMCTBA
[Mupamuna: N-yrosiapHasi nupamMuaa, TpaHud U OCHOBAaHUE

48 MUpaMU/Ibl; OOKOBAs U TOJIHAS TIOBEPXHOCTH MUPAMUJIBI;
NpaBUJIbHAS U yCeUEHHAs MUpaMua
IIpaBusIbHBIE MHOTOTPAHHUKU: TIOHATHE PABUIBHOTO

49 MHOTOTpaHHUKA; IPaBUJIbHAS IIpU3Ma U NpaBUIIbHAS
MUpaMKJIa; IPaBUIIbHAS TPEYTOIbHAS MTUpaMUIa U
MIPAaBUJIBHBIN TETpadap; KyO

50 [IpencraBnenue o0 NpaBUIbHBIX MHOIOIPAHHUKAX:
OKTa’3/p, 10JEKadIp U UKOCAP.

51 CuMMeTpHst B IPOCTPAHCTBE: CUMMETPHSI OTHOCUTEIBHO

TOYKH, HpSIMOﬁ, IUIOCKOCTH. DJIIEMEHTBI CUMMCTpPUU B




nmupaMuaax, nmapajuicjacnuneaax, mpaBujIbHbIX

MHOTOTPaHHUKAX
59 Brruncnenue 31eMeHTOB MHOTOTPaHHHUKOB: pEdpa, 1
JMarOHAJIH, YTIIbI
[Tnomaab 60KOBOI MOBEPXHOCTH M IMOJTHOM MOBEPXHOCTH
53 MPSIMOM TIPU3MBI, IUIONIAIb OCHOBAHUM, TEOpEMa O 1
OOKOBOI1 TOBEPXHOCTH MPSMOU MTPU3MBI
[Tnomaas 60KOBOW MOBEPXHOCTU U MMOBEPXHOCTH
54 MPaBUIILHOM MUPAMHJIBI, TEOPEMA O TUIOIIAAN OOKOBOMH 1
MMOBEPXHOCTH YCCUEHHOM MTUPAMHUIBI
95 KonTponbHas pabora o teme "MHororpanHuku” 1
56 [TonsiTre 06 00bEMeE 1
57 O06bEM tupamuabl. Beisoa popmMyiis 1
58 O0béM mupamubl. Pemenne 3amaq 1
59 O0BEM yceueHHON THpaMUIbI 1
60 O0BEM yceueHHOU TupamMubl. Pemenue 3amay 1
61 O06BEéM npu3mbl. BeiBoa hopmyiist 1
62 O0béM mipu3Mmebl. Perenne 3amau 1
63 O6061enne O6bEMBI MHOTOI'PaHHUKOB 1
64 Kontponbnas padota o teme "OO0bEMBI 1
MHOTOTPaHHUKOB"
65 [ToBTOpenue, 0000IIEHNE CHCTEMAaTH3aINs 3HAHHA. 1
[TocTpoenue cedeHuii B MHOTOTpaHHHUKE
[ToBTOpenue, 0000IICHNE CHCTEMATH3AIINS 3HAHHIA.
66 Brrunciienue pacCTOSHUN: MEXKIy IBYMSI TOYKAMH, OT 1

TOYKHU OO HpHMOfI, OT TOYKHU 0 INIOCKOCTHU, MCIKIY
CKpCIIUBAOIIUMUCA ITPAMBIMU




67 Hrorosas koHTpoabHAs paboTa 1
[ToBTOpeHmEe, 00001IeHNEe CUCTeMAaTHU3aIIHs 3HAHU.
68 BrIuunciieHue yrioB: MeXy CKpPEIUBAIOIIIAMHCS 1
NPSIMBIMH, MEXIY TPSMOM U TUIOCKOCTBIO, IBYTPaHHBIX
YTJIOB, YTJIOB MEXTY IJIOCKOCTSIMHA
OBUIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 68




11 KJIACC

N KoauyecTBo 4yacoB DJIEeKTPOHHbBIE
11/-11 Tema ypoka Beero Koutpoabueie | Ipaktuueckme | UHQpOBBIE
padoThI padoThI o0pa3oBaTesibHbIE
pecypcbl
1 Cdepa u map: neHTp, paanyc, AMamMeTp; MIOIIaIb 1
MOBEPXHOCTHU CephbI
) B3aumHoe pacnonoxenue cepsl U IIIOCKOCTH; 1
KacaTenbHas TIOCKOCTh K cepe; miomaas cepbl
3 Nzobpaxenue chepsl, mapa Ha mockocTr. CedeHus 1
miapa
Hunuaapudeckas MOBEPXHOCTh, 00pa3yromime
4 HWIMHIPUYECKON TOBEPXHOCTH, OCh IIMIUHAPUIECKOM 1
MMOBEPXHOCTHU
Hunuuap: ocHOBaHMS M OOKOBasi TOBEPXHOCTb,
S) oOpa3yroIiasi 1 0Ch; IIOMAAL OOKOBOM M TIOTHOM 1
MMOBEPXHOCTHU
N3o6paxkenne nunuHapa Ha miaockoctu. PazBépTka
6 nunuHApa. CedeHus MumHIpa (TUIOCKOCTRIO, 1
napasuieIbHON WK NMEePIEeHIUKYISIPHOM OCH IIUIHH/IPA)
7 Konunueckas HoBepXHOCTh, 00pa3yrole KOHHIECKOM 1
MMOBEPXHOCTH, OCh U BEPIINHA KOHUYECKOI MTOBEPXHOCTH
8 Konyc: ocHoBaHue 1 BepirHa, 00pa3yomas 1 och; 1
TI0MIAIb OOKOBOM U IMOJTHON TTOBEPXHOCTH
9 Y ceu€HHBIN KOHYC: 00pa3yoIlre U BBICOTA; OCHOBAHHUSI U 1
O0KOBas MOBEPXHOCTh
10 N300paxkenue koHyca Ha miockocTu. Pa3sépTka koHyca. 1

Ceuenust KoHyca (TJIOCKOCTHIO, TApAIIIICITbHON




OCHOBAHHMIO, M TUIOCKOCTBIO, MIPOXOJIAIICH Yepe3

BEpILNHY)

11 KomOuHnarus ten BpameHust 1 MHOTOIpaHHUKOB

12 MHororpaHHMK, OMCaHHBIN 0K0JI0 chepsl; chepa,
BIIMCaHHAsl B MHOT'OI'PaHHMK WJIM B TEJIO BPAILCHHS

13 [TonsaTne 06 066EMe. OCHOBHBIE CBOWCTBA 0OBEMOB TEI

14 O0béM MIHHIpa, KOHYCa

15 O0BEM mIapa u mIomas chepbl

16 [TogoOnbIe Tena B mpocTpancTBe. COOTHOMICHUS MEXKTY
TUIOMIA/ISIMY TIOBEPXHOCTEH, 00BEMaMU MMOTO0HBIX TET

17 Konrtponbnas padota no tTemam "Terna Bpamienus" u
"O6bembl Ten"

18 BekTop Ha MI0CKOCTH U B IPOCTPAHCTBE

19 CroxeHue ¥ BBIUUTaHHUE BEKTOPOB

20 YMHOKEHUE BEKTOpa Ha YNCIIO0

21 Paznoxenne BekTopa 1Mo TpéM HEKOMILTaHAPHBIM
BekTopam. [IpaBuio napamnenenunena

29 Pemienue 3a1a4, CBA3aHHBIX ¢ IPUMEHEHHUEM MPaBHIT
JEUCTBUN C BEKTOPAMU
[IpsiMoyrosnbHas cucteMa KOOpJIUHAT B IPOCTPAHCTBE.

23 Koopaunats! Bektopa. [Ipocteiimue 3anauu B
KOOpAMHATaX

24 VYron mexay Bekropamu. CkalsipHOE IPOU3BECHHE
BEKTOPOB

25 Brrauciienue yrioB MexIy MPsIMBIMH U TUTIOCKOCTSIMH

26 KoopanHaTHO-BEKTOPHBIM METO/] IPH PEIICHUH

TCOMECTPUUCCKUX 3aaaY




KonTponbhas pabora no teme "BekTopsl 1 KOOp/IMHATHI B

27 " 1
MIPOCTPAHCTBE
[ToBTOpenue, 0000IIEHNE U CUCTEMATH3AIMs 3HaHUI.

28 OcHoBHbIe GUTYPBI, PaKThI, TEOPEMBI Kypca 1
TUTAHUMETPUHU
[ToBTOpenue, 0000IIEHNE U CUCTEMATH3AIMS 3HAHUH.

29 OcHoBHBIE GUTYpPHI, (HaKThl, TEOPEMBI Kypca 1
IUTAHUMETPUHU

30 [ToBTOpenue, 0000IICHNE ¥ CUCTEMAaTH3AIHS 3HAHUH. 1
3aa4yn TUIAHUMETPUH U METO/IBI HX PEIICHHS

31 [ToBTOpenue, 0000IICHNE ¥ CUCTEMATH3AIMS 3HAHUI. 1
3a1aun IIIAHUMETPUU U METOJIbI UX PELeHUs
[ToBTOpenue, 0600IIeHNEe U CHCTEMATH3AIN 3HAHHM.

32 OcHoBHbIE QUTYPBI, PaKThl, TEOPEMBI Kypca 1
CTEpEOMETPUH

33 HToroBast KOHTpOJIbHAs paboTa

34 [ToBTOpEHME, 0000IIEHNE U CHCTEMATHU3AIMS 3HAHUHA

OBUIEE KOJIMYECTBO YACOB I10 ITPOT'PAMME 34




YYEBHO-METOJIUYECKOE OBECIIEYEHHUE
OBPA3OBATEJIBHOI'O ITPOOECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI 1JIS1 YYEHUKA

» MaremaTuka: anredpa 1 Hadajga MaTeMaTHIECKOTO aHAIM3a, TEOMETPHSL.
I'eometpus, 10-11 kimaccel/ Atanacsa JI.C., byry3zos B.®., Kanomiies C.b.
npyrue, AxkumoHepHoe oomectBo «M3natenscTBo «IIpocBemnienne»
METO/IUYECKHUE MATEPHUAJIBI IUIS1 YUUTEJIA

Kogsanea I'.1, Ma3zyposa H.W. reometrpus. 10-11 kmaccel: TecTsl 11s
TeKyIIero u ooooduaroiiero Koutpossi. — Bonrorpan: Yuurens, 2009.

b.I'. 3uB, B.M. Meiinep, A.Il. baxanckuii. 3agauu o reomerpun st 7 — 11
kinaccoB. — M.: [Ipocsemenue, 2003.

C.M. CaaksiH, B.®. byry3os. M3yuenue reomerpuu B 10 — 11 kiaccax:
Metoauueckue pekoMeH1auu K yueonuky. Kaura nis yuurens. — M.:
[Ipocsemenue, 2001.

b.I'. 3uB. JIugaktnyeckue Matepuaisl o reometpuu 1 10 kiacca. — M.
[Ipocsemenue, 2008r.

MU D®POBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbI CETH
HMHTEPHET

http://lwww.fipi.ru/ — ®UITN

http://4ege.ru/ — 4 EI'D py

https://ege.sdamgia.ru/ — Pemry EI'D
https://infourok.ru/obobschenie-opita-raboti-sistema-podgotovki-
uchaschihsya-k-itogovoy-attestacii-po-matematike-859786.html —
O600menue onbiTa padoThl «CHcTEMa MOATOTOBKH YYAIUXCS K UTOTOBOM
arrecraiuuu 110 MaTeMaTHuKeE»
http://rsoko.dpo53.ru/wp-content/uploads/2017/09/Itogovyj-analiticheskij-
sbornik-2017.pdf —

NToroBelil aHaTMTHYECKHUIT COOPHUK
http://globuss24.ru/doc/sistema-podgotovki-uchashtihsya-k-gosudarstvennoy-
itogovoy-attestatsii-po-matematike — Cucrema noJAroTOBKH ydaIiuxcs K
roCcyJIapCTBEHHOM (MTOTOBOM) aTTECTAllMK MO0 MaTeMaTHUKeE
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