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HOACHUTEJIBHAS 3AIINCKA

Pabouas nporpamma yueOHOro kypca «l'eomerpusi» 0a30BOro ypOBHS Jis
oOyuaromuxcs 10 —11 kmaccoB pa3paborana Ha ocHoBe DeaepaibHOTO
roCYJJapCTBEHHOTO 00pa30BaTeIbHOTO CTaHJapTa CpeaHero obiiero oopa3oBaHus,
C y4€éTOM COBPEMEHHBIX MHUPOBBIX  TPEOOBAHWH, NPEIBABIICMBIX K
MaTeMaTH4ecKOMy oOOpa3oBaHUI0, U TPAAUIUNA POCCUICKOTO 0O0pa3oBaHMS.
Peanuzanus mporpaMMbl 00€CIIEYMBACT OBJIAJICHUE KIIFOUEBBIMUA KOMITCTCHIIUSIMH,
COCTaBJISIFOIIMMH OCHOBY JIJIi CaMOpa3BUTHS M HEMPEPHIBHOTO 00pa3oBaHmUs,
IIEJIOCTHOCTh OOIIEKYJIBTYPHOTO, JHUYHOCTHOTO W TIO3HABATENHHOTO Pa3BUTHUS
JUYHOCTH O0YYarOIUXCHl.

HEJU U3YYEHUSA YYEBHOI'O KYPCA

BaxxHocTh ydeOHOro Kypca TE€OMETPUM Ha YPOBHE CpeaHero oOIero
oOpa3oBaHus OO0YCIIOBJICHA MPAKTUYCCKOH 3HAYMMOCTBIO METAlpPEIMETHBIX H
NPEIMETHBIX PE3yJbTaTOB OOyUYEHHS TCOMETPHHM B HANPABICHUU JIMYHOCTHOTO
pa3BUTHS OOy4aromuxcs, (GopMHUpPOBaHUSA (YHKIIMOHAIBHOW MaTEeMaTHYCCKOMN
IPaMOTHOCTH, U3YUYECHHS IPYTUX y4eOHBbIX AUCHUIUIMH. PazBuTHe y oO0yyaroumxcs
NPAaBWIbHBIX MPEICTABIEHUN O CYHUIHOCTH M MPOUCXOKIACHUH T€OMETPUUECKHUX
a0CTpakIMii, COOTHOIIEHUH PEATbHOTO M UACAIBHOIO, XapaKTepe OTPaKeHHUs
MaTEMaTUYECKOM HAayKOW SBIEHUA W TPOLECCOB pPEATbHOIO0 MHpPA, MECTE
Tr€OMETPUU B CUCTEME HAayK M POJIM MAaTEMAaTUYECKOTO MOJEINUPOBAHUS B HAYYHOM
MO3HAHUU U B MIPAKTUKE CIIOCOOCTBYET (hOPMHUPOBAHUIO HAYYHOTO MUPOBO33PEHHUS
yyaliuxcsi, a TaKKe KayeCTB MBIIUICHUS, HEOOXOAMMBIX JUIsl aJanTalid B
COBPEMEHHOM OOIIIECTBE.

['eometpust siBisieTcss OAHUM U3 0a30BBIX MPEIMETOB HAa YPOBHE CPEIHETO
obmero oOpa3oBaHHUs, TaK Kak OOECIIEUYMBACT BO3MOXXHOCTh H3YUCHHsI KakK
JTUCITUTUIMH €CTeCTBEHHO-HAYYHOW HAINPaBIECHHOCTH, TaK U TYMaHUTAPHOM.

Jlorndeckoe wbInUIeHHE, (GOPMHUPYEMOE TPU HM3YUYCHUU OO0YyUYaAIOIIUMHUCS
MOHATHUIHBIX OCHOB T€OMETPUU U TTOCTPOSHUH IETTOYKH JIOTHUYECKUX YTBEPIKICHHM
B XOJIE pCIUIECHUS TEOMETPUYECKUX 3a/Jad, YMEHHE BBIIBUTATh M ONPOBEPraTh
TUMOTE3bl HEMOCPE/ICTBEHHO HCIOJB3YIOTCSA TMPHU PEIICHUU 3a/1ad eCTECTBEHHO-
HAyYHOTO ITUKJIA, B YACTHOCTHU U3 Kypca (QU3UKH.

YMeHrne OpueHTHPOBATHCS B MPOCTPAHCTBE UTPAET CYIIECTBEHHYIO POJIb BO
BCEX 00IacTSIX JEATENBbHOCTH dYeloBeka. OpueHTaIusi 4eloBeKa BO BPEMEHU U
MPOCTPAHCTBE — HEOOXOJMMOE YCIOBHE €r0 COIMaJbHOTO OBITHSA, (opMma
OTpaXCHHUS OKPYKAIOMIET0 MHpPA, YCIOBHUE YCIENIHOTO TMO3HAHWS W aKTUBHOTO
npeoOpa3oBanuss  AeHcTBUTENbHOCTH. OmepupoBaHUE  MPOCTPAHCTBEHHBIMU
oOpazamMu 00BEAUHSECT pa3Hble BHUABI Y4eOHOW U TPYAOBOM JESATEIBHOCTH,



ABJIAETCS. OJAHUM W3 TMPOPECCHOHAIBHO BaXXKHBIX KAauyeCTB, MO3TOMY aKTyallbHA
3ajadya (HOpMUPOBAHUA y OOYYAIOIIMXCS MPOCTPAHCTBEHHOTO MBIIIJICHUS KAk
Pa3HOBUJIHOCTH OOpa3HOTO MBIIUIEHUS — CYUIECTBEHHOIO KOMIIOHEHTa B
MOJATOTOBKE K MPAKTUYECKOHN AESATEIBHOCTH [0 MHOTUM HaIlpaBICHUSIM.

Lens ocBoeHus mnporpammbl ydeOHoro kypca «l'eomerpus» Ha 0a3oBOM
ypoBHE 00yuyeHus: — oOmeoOpa3oBareabHOe M OOUIEKYJIBTYPHOE pa3BUTHE
oOydarommxcs  4epe3  OOecrieueHHe  BO3MOXHOCTH  MPUOOpPETEHUs |
HCTIOJIb30BAHUSA  CUCTEMATUYECKUX TIE€OMETPUYECKUX 3HAHUM MW JCUCTBUM,
cnenupUYHBIX T€OMETPHUH, BOBMOXHOCTH YCHEIIHOT'0 MPOJIOJKEHNs 00pa30BaHUs
[0 CTIEUUATILHOCTSIM, HE CBSA3aHHBIM C MPUKJIAAHBIM UCIIOIH30BAHUEM F€OMETPHUH.

[Iporpamma no reoMeTpur Ha 0a30BOM YpOBHE INpe/Ha3Ha4Y€Ha IS
00y4JaromuXcs CPEeTHEN IIKOJIbI, HE MUCIBITHIBABIIUX 3HAYUTEIIBHBIX 3aTPYTHECHUM
Ha YpOBHE OCHOBHOI0 oOmiero oopazoBanusa. Takum oOpa3zom, oOyuaromuecs Ha
0a30BOM YPOBHE JOJKHBI OCBOUThH OOIIME MATEeMAaTHMUYECKHE YMEHUS, CBS3aHHBIC
co crneuu@uKoil TeoMeTpUH M HEeOOXOJUMBbIE IJsi KU3HU B COBPEMEHHOM
obmectBe. Kpome 3TOro, oHM MMEIOT BO3MOXXHOCTb HU3yYUTh I'€OMETpHUIO Oosee
riy0OKo, €clii B JajbHEHIeM BO3HUKHET HEOOXOJIHMMOCTh B T'€OMETPUYECKUX
3HAHUSX B MPOPECCUOHAIBHON JEATENHHOCTH.

JlocTkeHue 1enu OCBOEHUS TMPOTrpaMMbl  OOECIIEYUBACTCS PEIICHUEM
COOTBETCTBYIOIIMX 3adad. [IpHOpUTETHBIMH 3aJjayaMH  OCBOEHHUS  Kypca
«I"'eomerpun» Ha 6a30BoM ypoBHe B 10—11 kmaccax sBISOTCS:

e (opmupoBaHue TmpeACTaBICHUS O TEOMETPUM KaK YacTH MHUPOBOM

KyJbTYPBI U OCO3HAHUE €€ B3aUMOCBSI3U C OKPY>KAIOIIUM MHPOM;

e (opmupoBaHHe TMpeACTaBICHUS O MHOTOTPAHHUKAX M Tellax BpPAIICHUS
KaK O BOXHEHMIIMX MAaTEMaTUYECKUX MOJEIAX, O3BOJISIIOIINX OMUCHIBATH
¥ U3y4aTh pa3HbIe SBJICHUS OKPYKAIOIIET0 MUPA;

e (opmupoBaHue yMmeHHUs pacro3HaBaTh Ha YEpTEkKaX, MOJENAX H B
peaTbHOM MHUPE MHOTOTPAHHUKH U TeJla BPaICHUS;

e OBJIQJICHHE METOJAaMHU PEIICHUS 3a]ay Ha MOCTPOEHHUS Ha U300paKeHUsIX
IPOCTPAHCTBEHHBIX PUTYD;

e (opmupoBaHHe yMEHHS ONEPUPOBATH OCHOBHBIMU TOHATUSAMH O
MHOTOTPaHHUKAX W TeJIaX BPAlICHUS U UX OCHOBHBIMH CBOMCTBAMU;

e OBJQJCHHWE  QITOPUTMAMH  DEIICHWs  OCHOBHBIX  THWUIIOB  3ajad;
dbopMupoBaHWE  yMEHHS  TPOBOJAUTH  HECJIOXKHBIE  JIOKA3aTEIIbHBIC
paccyKIeHusT B XOJAE PpEUICHUS CTEPEOMETPUYECKMX 3aJad M 3a7ad C
MPAKTUYECKUM COCPIKAHUEM;

e pa3BHUTHE WHTEJUICKTYaJbHBIX | TBOPYECKHUX  CIIOCOOHOCTEN
o0yyJaromuxcs, IMO3HABATEIbHOM  aKTUBHOCTH, HCCIIEIOBATEIIbCKUX
YMEHHUH, KpUTHIHOCTH MBIIIJICHUS;



e (QopmMmupoBanue (G yHKITMOHATBHOM rPaMOTHOCTH, pEIEBaHTHOU
FEOMETPUM: YMEHUE paclo3HaBaTh MPOSBICHUS T€OMETPUUECKUX
MOHATUN, OOBEKTOB M 3aKOHOMEPHOCTEH B peajbHBIX >KU3HEHHBIX
CUTyallusIX W TMPU U3YYECHUU APYTUX YYEOHBIX MPEIMETOB, MPOSBICHUS
3aBUCUMOCTEM M 3aKOHOMEpPHOCTEH, (HOpPMYyIUpOBaTH HMX Ha S3BIKE
TEOMETPUH U CO3/aBaTh T€OMETPUUECCKUE MOJICIIH, TPUMEHATh OCBOCHHBIHN
FEOMETPUYECKUN amnmapaT [Jis pelieHUus TPaKTUKO-OPUEHTUPOBAHHBIX
3a/1a4, UHTEPIIPETUPOBATH U OLIEHUBATH MOJTYUYCHHbBIE PE3YIbTATHI.

OTAMYUTENBLHONM OCOOEHHOCTBIO MPOrpaMMBbl SIBJISIETCS BKJIFOUEHUE B KYpC
CTEpEOMETPUM B Hauajie €ro u3y4eHHs 3ajJay, peliaeMblXx Ha YpPOBHE
WHTYUTUBHOTO TIO3HAHUS, U ONIPEACIIEHHBIM 00pa30oM OpraHU30BaHHas paboTa HaJl
HUMH, YTO CIHOCOOCTBYIOT pPAa3BUTHIO JIOTUYECKOTO U MPOCTPAHCTBEHHOTO
MBIIUICHHS, CTUMYJIUPYET MPOTEKAHUE WHTYUTHBHBIX MPOIECCOB, MOTUBUPYET K
JTadbHEHIIIEeMy U3YUEHUIO TIPeMETA.

[Ipeanourenue oTaaércst HArasAIHO-KOHCTPYKTHBHOMY METOY OOYy4YeHUs, TO
€CTh TEOPETUYECKHE 3HAHUSA UMEIOT B CBOCH OCHOBE YYBCTBEHHOCTH MPEIMETHO-
MPAKTUYECKON AesATEeIbHOCTH. Pa3BUTHE NTPOCTPAHCTBEHHBIX NPEACTABICHUN Y
yYaluxcss B Kypce CTEpEOMETPUU TMPOBOAMTCS 3a CUET pEIIeHUs 3ajJad Ha
co3ZaHue  MPOCTPAHCTBEHHBIX O00pa3oB W  3aJjady Ha  ONEpUpPOBAHHE
IPOCTpPaHCTBEHHBIMU oOpa3zamu. Co3ganue oOpasza MPOBOAMUTCA C OMOPOU Ha
HATJIAIHOCTh, a OINEpUpoBaHHE oOO0pa3oM — B YCIOBUSAX OTBJICYECHHUS OT
HaIJISIAHOCTH, MBICIIEHHOTO U3MEHEHUS €r0 UCXOHOTO COAEPKaHUSI.

OcHoBHBIE coaepkaTenbHble JTUHUU Kypca «['eomerpum» B 10—11 knaccax:
«MHororpanHukn», «IIpsiMble ¥ TIIIOCKOCTH B IPOCTPAHCTBEY, «Tena BpaleHus»,
«BekTopbl 1 KOOPAMHATHI B MPOCTpaHCTBE». DOpMUPOBAHUE JIOTHYECKUX YMEHUM
pacrpenensiercs HE TOJbKO M0 COAEPXKAaTeNbHBIM JIMHUSM, HO W IO TOJaM
0o0y4eHUs Ha YPOBHE CpeHEro 00IIero oopa3oBaHusl.

Conepxanne 00pa3oBaHMs, COOTBETCTBYIOIIEE NPEIMETHBIM pe3yJbTaTaM
OCBOCHHS paboyeil mporpamMMbl, pacnpenelEHHBIM IO ToJaM OOy4eHHs,
CTPYKTYPHPOBAaHO TakKuM oOpa3oM, dYTOOBI OBJIAJICHUE T'COMETPUUYECKUMHU
MOHSATHUSMHU U HABBIKAMH OCYUIECTBIISIIOCH MOCIEI0BATEIbHO U MOCTYNATENbHO, C
COOJI0/IEHNEM TIPUHIIATIA TTPEEMCTBEHHOCTH, YTOOBI HOBBIC 3HAHMS BKJIIIOYAIIUCH B
OOIIyI0 CHCTEMY T€OMETPUYECKUX MPEACTABICHUN O0YYarONIUXCs, PaCHIUpss U
yriyosisist €€, 00pa3ysi IPOUYHbIE MHOKECTBEHHBIE CBS3H.



MECTO YYEBHOI'O KYPCA B YYHEBHOM IIJIAHE

Ha n3ydenune reomerpun otBoautrcs | yac B Hememo B 10 kitacce u 1 gac B
Henemo B 11 kmacce,1 yac B Hepemo B 12 kiacce Bcero 3a Tpu roga oOydeHUs -
108 yueOHbIX Haca.



COAEPKXAHHUE YYEBHOI'O KYPCA
10 KVIACC

IIpsiMbIe U IVIOCKOCTH B IPOCTPAHCTBE

OcHOBHbIE  TOHATUA  cTepeoMmeTpuu. Touka, mpsMas, IJIOCKOCTb,
npoctpaHcTBO. [loHsiTHE 00 aKCHOMAaTHYECKOM IOCTPOEHUU CTEPEOMETPHH:
AKCUOMBI CTEPEOMETPUU U CIIECTBUS U3 HUX.

B3aumHOe pacnosiokeHue MNpsMBIX B IPOCTPAHCTBE: IIEPECEKAIOIIUecs,
napajulejbHble M CKpeluuBaromuecss InpsMble. [lapamienbHOCTs OpsAMBIX U
IUIOCKOCTEM B NPOCTPAHCTBE: MapajylejbHbIE IIPSMbIE B  MPOCTPAHCTBE;
[IapaJUIEIbHOCTh TPEX MNPSAMBIX; NAPAJUIEIBHOCTh IPSAMOW U IUIOCKOCTU. YTIIBI C
COHAIIPABJICHHBIMU CTOPOHAaMM; YIoJI MEXAY NpPsIMBIMH B IPOCTPAHCTBE.
[TapannenbHOCTH IIJIOCKOCTEM rapaJijiejbHbIe IIJIOCKOCTH; CBOMCTBA
napajuleNibHbIX  miockocTed. [lpocreiimue mpocTpaHCTBEHHbIE (GUTYpPHI  Ha
IUIOCKOCTH: TETPAdIp, KyO, Mapayiesenurne; MoCTpPOeHNEe CeYSHHIA.

[TeprieHAUKYIISIPHOCTD NMPAMOMN U INIOCKOCTHU: MEPIEHIAUKYIISAPHBIE MIPSAMBIE B
[IPOCTPAHCTBE, NPSAMbBIE MapajuIeJIbHblE W NEPHEHIMKYJSPHbIE K IUIOCKOCTH,
IPU3HAK [EPIECHAMKYJIPHOCTH IPSAMOHM U INIOCKOCTH, TEOpeMa O IpsIMOH
NEPIEHAUKYIISIPHOHN IIJIOCKOCTH.

11 kace

Yrisl B NPOCTPAHCTBE: YIrOjd MEXKAY NPAMOM U IUIOCKOCTBIO; JABYTPAaHHBIN
yroja, JIMHEMHBIA Yyroa JABYTpaHHOro yria. IlepneHIuKyissp M HAaKIOHHBIE:
pacCTOSHUE OT TOYKM [0 IUIOCKOCTH, PACCTOSIHHE OT IPAMOW 10 IUIOCKOCTH,
OpoeKuss (Urypbl Ha IUIOCKOCTh. [lepneHAMKYISIPHOCTh IJIOCKOCTEH: NMpHU3HAK
NEPIEHAUKYISAPHOCTH ABYX IUIOCKOCTEN. Teopema o TpéX nepneHauKyaspax.

MHoOrorpaHHuKu

IloHsATHE MHOTOrpaHHUKA, OCHOBHBIE 3JIEMEHTHI MHOTOIPDAHHUKA, BBIIIYKIIBIC
Y HEBBIYKJIbIE MHOTOT'PAaHHMKH; pa3BEPTKAa MHOrorpaHHuka. [Ipusma: n-yronpHas
npu3Ma; TpaHU U OCHOBAHUS MPU3MBI;, MpsAMas U HaKIOHHAs MPU3MbL; OOKOBas U
[IOJIHAs IIOBEPXHOCTH [IPU3MBI. [lapamtenenunen, IIPSAMOYTOJIbHBIN
napajuleJienunes; U ero cporcrsa. llupammpa: n-yronpHasd nupamuzaa, TpaHH U
OCHOBaHHE NMUPAMHU/Ibl; OOKOBAsI ¥ NOJIHAS IOBEPXHOCTh MUPAMHU/JIbI; IPABUIIbHAS U
yCeu€HHas MNHpaMuja. OJNEMEHTbl Npu3Mbl M nupamuasl. lIpaBuiibHbBIE
MHOTI'OTPAaHHUKU: MOHATHE MPABUIBHOTO MHOTOTPAaHHMKA; NMpaBWIbHASA NpU3Ma U
IIpaBUJIbBHAS NMPaMHUJa; NPaBUIbHAs TPEYroJbHAS IMpaMHUIa W TNPABUIbHBIN
TeTpa’ap; KyO. IlpencraBneHue o mNpaBWIBHBIX MHOTIOIPAHHHUKAX: OKTadp,
nonexa’ap u ukocasap. CeyeHus NprU3Mbl U TUPAMUIBI.



CumMmeTpuss B NIPOCTPAHCTBE: CHUMMETPUS OTHOCUTEIBHO TOYKH, HPSIMOM,
IUIOCKOCTU.  DJNEMEHTbl CHUMMETPUM B NHpaMUJAX, HapajulesIeuIeax,
MPaBUJIBHBIX MHOTOTPaHHUKAX.

Bbruncienue 31€eMEHTOB MHOTOTpaHHUKOB: pEOpa, JMaroHalid, YIJIbL.
[Inomaar OOKOBOM MOBEPXHOCTM M TIOJHOM MOBEPXHOCTH MPSAMON MPU3MBI,
IUIOAAbh OCHOBAaHUM, TeopeMa O OOKOBOM NOBEPXHOCTH MPSAMON MPU3MBI.
[Inomaas OOKOBOM MOBEPXHOCTH M IMOBEPXHOCTU MPABHIBHOM MHUPaMMIbI,
TeopemMa o MiIomaau yceu€HHod mnupamuabl. [lonstue o6 o0BEMe. OO0BEM
OUPAMUJIbI, TPU3MBI.

[lono6ubie Tenma B mpocTtpaHcTBE. COOTHOIIEHUS MEXIY IUIOIMIAISIMHU
NOBEPXHOCTEH, 00bEMaMu OJIOOHBIX TEJI.

12 KJJACC

TeJsia BpalueHus

HunuHaapudeckast MMOBEPXHOCTD, obOpa3yrorniue UTUHIAPUICCKON
MOBEPXHOCTH, OCh UWJIWHIPUYCCKOW TMOBEpXHOCTU. LluauHIp: OCHOBaHUSA U
OOKOBasi TOBEPXHOCTh, OOpa3zyroIlas W OCh;, IUIONMIAJb OOKOBOW U TIOJHOM
MOBEPXHOCTH.

Konunyeckas moBepXHOCTh, 00pa3ylolue KOHMYECKOW MOBEPXHOCTH, OCh U
BEpIIMHA KOHMYECKOM moBepxHOCTH. KOHyC: ocHOBaHMe U BeplInHa, 00pasyromias
U OCh;, IUIONAAb OOKOBOM M TIOJTHOM TIOBEPXHOCTH. YCEUYEHHBIH KOHYC:
oOpa3yrolye u BbICOTa; OCHOBaHMS U OOKOBasi TOBEPXHOCTb.

Cdepa u map: HLeHTp, paauyc, AUaMETp; IUIOMIAAb IMOBEPXHOCTH C]epshl.
Bzaumuoe pacrnonoxenue chepbl U IMIIOCKOCTH; KacaTeabHas MIOCKOCTh K cepe;
II0IIA b CEPHI.

N306paskeHne Ten BpallleHus Ha MIIOCKOCTH. Pa3BépTka HUIUHIpPA U KOHYCA.

KoMmOuHanuu Tenm BpalleHuss YW MHOTOTPAHHUKOB. MHOTOTpaHHUK,
OMMCAaHHBIA OKOJO cdepsl; cdepa, BIUCAHHAS B MHOTOTPAHHHUK, WU TEJO
BpalCHUS.

[Tonsitue 06 06BEMe. OcHOBHBIC CBOMCTBa 00BbEMOB Tenn. Teopema 006 00béME
MPSAMOYTOJILHOTO Tapajuienenurena u cieactBus u3 He€. OO0bEM IMIMHIpA,
koHyca. O0BEM mapa u miomaas chepsl.

[Tomo6ubie Tema B mpocTpaHcTBe. COOTHOMICHUS MEXIY IUIOIMIAISIMHE
MOBEPXHOCTEH, 00BEMaMU TTOTOOHBIX TElL.

Ceuennsi nwiIMHApa (MapajjieIbHO U TNEPHEHIHUKYISIPHO OCH), CEUYEHUs
KOHyca (mapajuiebHOE OCHOBAHHUIO U MPOXOSIIEE 4Yepe3 BEPIIHMHY), CECUEHUS
miapa.

BekTopbl H KOOPAMHATHI B MPOCTPAHCTBE



BekTop Ha mnockocTy U B pocTpaHCcTBe. Cl0)KEHUE U BBIYNTAHUE BEKTOPOB.
YMHOKEHUE BEKTOpa Ha 4uCi0. PasiokeHue BexkTopa 1o TpEM HEKOMILJIaHAPHBIM
BekropaM. IlpaBuiio mapauienenunena. Pemenue 3agay, CBA3aHHBIX C
IIPUMEHEHUEM IIpaBUil JACUCTBUU ¢ BeKkropamu. IIpsAmoyronbHas cucrema
KoopauHaT B mpocTpaHcTBe. KoopauHatel Bekrtopa. llpocreimme 3amaun B
KOOpAMHATax. YTOoJd MeEXay BekTopamu. CKalIpHOE IPOU3BEICHHE BEKTOPOB.
Breluncnenne yrioB Mexy MPSAMBIMHA U IDIOCKOCTAMH. KOOpIMHATHO-BEKTOPHBIN
METOJ| IPU PELICHUN T€OMETPUYECKUX 3aaY.



IIJTAHUPYEMBIE PE3YJIBTATDBI
JIMUHOCTHBIE PE3YJIbTATBI

JIMYHOCTHBIE PE3yJbTATHl OCBOCHHUS TPOrpaMMbl y4eOHOTro MpeaMeTa
«MareMaTuka» XapakTepu3yrTCs:

I'pa:knanckoe Bocnnutanme:

c(hOpMUPOBAHHOCTHIO IPaXKAAHCKON MO3UIIUKA O0YYAIOIIETrOCsl KaK aKTUBHOTO
U OTBETCTBEHHOIO0 WIE€HAa POCCUHCKOr0 OOIIecCTBa, MPEJICTABICHHEM O
MaTeMaTHYEeCKUX OCHOBaX (DYHKIIMOHUPOBAHMS PA3JUUYHBIX CTPYKTYp, SBIICHHM,
npolenyp TrpaxaaHCKoro ooOmiecTBa (BBIOOPHI, ONPOCHI W TMp.), YMEHHUEM
B3aUMOJICICTBOBATh C COLMAJIBHBIMU HWHCTUTYTAMH B COOTBETCTBUU C UX
GYHKIMSIMU U Ha3HAYEHUEM.

IlaTpuoTuyeckoe BOCIUTAHME:

c(hOpMUPOBAHHOCTHIO POCCUMCKON IPaXKIaHCKON UJEHTUYHOCTH, YBAXKEHUS K
MPOIIJIOMY U HACTOSIIEMY POCCUMCKON MaTEMAaTHUKH, ICHHOCTHBIM OTHOIIIEHHEM K
JOCTHXKCHUSIM POCCUMCKMX MAaTEMAaTUKOB M POCCUHCKONW MaTEMAaTHYECKOM IIKOJIbI,
K WCTOJIb30BAaHUIO ITUX JIOCTIKCHHMH B JPYrUX HayKax, TEXHOJIOTHSX, cdepax
SKOHOMUKH.

JlyX0OBHO-HPABCTBEHHOI'0 BOCTIMTAHMS:

OCO3HAHUEM JTyXOBHBIX LIEHHOCTEMN pOCCUIICKOTO Hapoja;
c(hOpPMHUPOBAHHOCTHIO  HPABCTBEHHOTO  CO3HAHUS, DJTHYECKOTO  IIOBEJICHMUS,
CBSI3aHHOTO C MPAKTUYECKUM NMPUMEHECHUEM JOCTUKECHUI HAYKU U JESITEIbHOCTHIO
y4€HOTr0; 0CO3HAHHUEM JIMYHOTO BKJIAJIa B IOCTPOCHUE YCTOMYHBOTO OyMYIIEro.

JcTeTHYEeCKOe BOCIIMTAHME:

ACTETUYECKMM OTHOIIEHHEM K MHUpPY, BKJIIOYas 3CTETUKY MaTeMaTHUYECKHX
3aKOHOMEPHOCTEM, 00BEKTOB, 3ajad, pEIIEHHN, pacCyXIcHUN;
BOCIIPUMMYHBOCTBHIO K MAaTEMAaTHYECKUM aCIIEKTaM pa3IuYHbIX BUJIOB UCKYCCTBA.

Du3nvecKoe BOCIIUTAHME:

c(hOpMHUPOBAaHHOCTHIO YMEHHUS TIPUMEHATh MaTeMaTHYeCKHEe 3HaHUSA B
HWHTEpecax 370poBOro U 6e30macHoro odpasa KU3HHU, OTBETCTBEHHOT'O OTHOIIICHHS
K CBOEMY 3JIOPOBBIO (370pOBOE NMUTaHHUE, COATaHCHUPOBAHHBIA PEXKUM 3aHITHH U

OT/bIXA, peryisipHas buznyeckas aKTUBHOCTH); ¢du3rIecKoro
COBEPILICHCTBOBAHUS, npu 3aHATHUAX CIIOPTUBHO-03/I0POBUTEIILHOM
NEATENBHOCTBIO.

Tpynosoe Bocniuranue:

TOTOBHOCTBIO K TPYAY, OCO3HAHHEM ILIEHHOCTH TPYIOIIO0US; MHTEPECOM K
paznuuHbiM  cpepam  NpodEeCCHOHANBHOW  NESITENbHOCTH, CBA3AHHBIM  C
MaTeMaTUKOW W €€ NPWIOKEHUSIMHU, YMEHHEM COBEpIIATh OCO3HAHHBIA BHIOOP
Oynymeit mnpodeccun U peann3oBbIBATb COOCTBEHHBIC JKWU3HEHHBIC IUIAHBI,



TOTOBHOCTBIO W CIIOCOOHOCTBIO K MaTreMaTH4eCKOMY OOpa3oBaHUIO U
caM000pa30BaHUI0 HA TMPOTSHKCHUM BCEH JKU3HHW, TOTOBHOCTHIO K aKTUBHOMY
YYaCTHIO B PEIICHUN MTPAKTUYECKUX 3a71ad MaTeMaTHUEeCKOW HAITPAaBJICHHOCTH.

JKOJI0rn4YecKoe BOCIIUTAHUE:

c(hOPMHUPOBAHHOCTBIO DKOJIOTHYECKOW KYJIbTYpbl, IOHUMAaHUEM BIUSHUS
COIMAJTEHO-3KOHOMHYECKHUX TPOIECCOB HAa COCTOSHUE MPUPOTHON M COIMATBLHOM
Cpenbl, OCO3HaHWEM TJI00ATBLHOTO XapakTepa OSKOJOTHYECKHX IMpoOJieM;
OpHEHTaIMeld Ha TPUMCHCHHE MaTeMAaTHYECKHX 3HAHMHA JUIS pelIeHUs 3a1ad B
00JIaCTH  OKpY’)KAroIIeH cpeapl, IUIAHUPOBAHUS TIOCTYNIKOB W OIICHKH UX
BO3MOYXHBIX TIOCIICJICTBUI JUIsI OKPY>KAFOIIEH CPEIbI.

IleHHOCTH HAYYHOT 0 TIO3HAHMS:

c(hOpPMHPOBAHHOCTHIO MHPOBO33PEHHSI, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO  pa3BUTHS HAaykKh MW  OOIIECTBEHHOW TIPAKTUKH, TOHUMAaHHEM
MaTEMaTUYECKOW HAyKu KakK c(epbl 4YeIOBEYECKOH JeATEIBHOCTH, 3TalloB ¢
pPa3BUTHS M 3HAYMMOCTH JIII PAa3BUTHS IMBWJIM3AIUU; OBJIAJICHHEM SI3bIKOM
MaTEMaTUKA M MaTeMaTHYEeCKOW KYJBTYPOH KaK CpEJICTBOM ITO3HAHUS MHPA;
TOTOBHOCTBIO OCYIIECTBJIATh MPOSKTHYIO M HCCIEAOBATEIBCKYIO JIEITCIbHOCTD
WUHAVBUAYAJIBLHO U B TPYIIIIC.

METAIPEJMETHBIE PE3YJIBTATbBI

MeranpenMeTHble pe3yJabTaThl OCBOSHHUS MPOrpaMMbl YU4eOHOTO IpeaMeTra
«MaTtemaTHKa» XapaKTepU3yITCA OBJIaJICHUEM YHUBEPCAJTbHBIMU
NO3HABAMEIbHBIMU  OCUCMBUAMY,  VHUBEPCANbHbIMU — KOMMYHUKAMUBHLIMU
OelicmBUAMU, YHUBEPCAIbHLIMU PecYIAMUBHbIMU OelUCEUSIMU.

1) VHusepcanvnvie  noznasamenvHvle  Oelicmaus, obecneyusarom
Gdopmuposanue 6a308biX KOCHUMUBHBLIX NPOYECCO8 0OVUaOWuUxcs (oceoemue
Memo0o0o8  NO3HAHUSL — OKpYyJcanwe2o  Mupa,  HPpUMEHeHUe  J102UYeCKUX,
ucce008amenbCKux onepayull, ymenuil pabomams ¢ ungopmayueti).

ba3oBble JJoruueckue 1eMcTBUS:

e BBUIIBJIITH U XapaKTEPU30BaTh CYIIECTBEHHBIE MTPU3HAKM MaTEeMaTUUECKUX
O0OBEKTOB, TOHSATHHA, OTHOIICHWH MEXIy IOHATHUAMH; (HOPMYIHpPOBATH
ompeieieHUs]  TOHATHM;  yCTAHABIMBATh  CYIIECTBEHHBIM  IPU3HAK
KiIaccu(uKaIy, OCHOBaHUS i OOOOIICHWS W CpaBHEHHS, KPHUTEPUU
MPOBOAMMOIO aHAJIN3a;

e BOCIpPUHUMATH, (POpMYyIHpPOBaTH W  MPEOOPaA3OBBIBATH  CYXKICHHS:
YTBEPJUTEIbHBIE W OTPUIATENIbHBIC, €IMHUYHBIC, YaCTHBIE MU OOIIUE;
YCIIOBHBIC;

e BBUIBJITH  MaTeMaTHYECKHE  3aKOHOMEPHOCTH,  B3aWMMOCBSI3HM W
npoTuBopeunsi B (akTax, JaHHBIX, HAOIIOACHUSIX M YTBEPKICHUSIX;



npeajiaraTb ~ KpUTEpUM IS BBISIBICHHMS ~ 3aKOHOMEPHOCTEH  H
[IPOTUBOPEUHNIL;

e JieNaTh BBIBOJBI C HMCIOJb30BAaHUEM 3aKOHOB JIOTUKH, JAEAYKTHBHBIX H
MHIYKTUBHBIX YMO3aKJIIOU€HHM, YMO3aKIIIOUEHH 110 aHAJIOTUH;

e TMPOBOJUTH CaMOCTOATENIbHO J0Ka3aTeNbCTBa MaTEeMaTUYECKUX
YTBEPKJAEHUN (IIpsIMbIE U OT MPOTUBHOIO), BHICTPAMBATH apryMEHTALHIO,
OPUBOJIUTH MPUMEPbl U KOHTPIPHUMEPHI; OOOCHOBBIBATH COOCTBEHHbIE
CYXKII€HUS U BBIBOJIbI;

e BBIOMpATH crmoco0 penieHus ydyeOHOM 3ajayu (CpaBHUBATH HECKOJIBKO
BapUaHTOB pEIIeHUs, BBHIOMpaTh HauOoyiee MOAXOASIIUNA C YYETOM
CaMOCTOSITEIILHO BBIJICJICHHBIX KPUTEPHUEB).

Bba3oBbie uccienoBarTeabckue 1eiiCTBUS:

e HCIIOJIb30BaTh BOMPOCHI KaK MCCIIEI0BATEIbCKUA MHCTPYMEHT IMO3HAHMS;
dbopMynHpoBaTh BOMPOCHL, (PUKCHUPYIONIUE TMPOTHUBOpPEUHE, MNPOoOIeMy,
yCTaHABIMBaTh HWCKOMOE MW  JaHHOe, (OopMUpOBATH  THUIOTE3Y,
apryMeHTHUPOBATh CBOIO MO3UIINIO, MHEHUE;

e IPOBOJUTH CaMOCTOSITENILHO CIUTAaHUPOBAHHBIN HKCIIEPUMEHT,
UCCJIEIOBAHWE 1O YCTAHOBJEHUIO OCOOEHHOCTEH MaTeMaTUYeCKOro
0o0BbEeKTa, SBJIEHHS, MpOLECCa, BBIABICHUIO 3aBUCUMOCTEH MEXAY
00BEKTaMHU, SIBIICHUSIMU, IIPOLIECCAMU;

e CaMOCTOSITENBHO (HPOPMYIHPOBATH 0OOOILEHUS U BBIBOJIBI 10 PE3yJIbTaTaM
NpOBEAEHHOTO HAOJIIOJIEHUS, UCCIIEOBAHUSA, OLICHUBATh JIOCTOBEPHOCTH
HOJyYEHHBIX PE3YJIbTAaTOB, BBIBOJOB U 0000IIEHUI];

e IIPOTHO3UPOBATh BO3MOXKHOE pa3BUTHE IIPOLECCA, a TAKKE BBIIBUIATH
IPEIIIONIOKEHUSA O €r0 Pa3BUTHHU B HOBBIX YCIIOBUSX.

Pab6ora ¢ undgopmaumeii:

e BBUIBJIATH JeDUUUTH UHDOPMALMU, JAHHBIX, HEOOXOIUMBIX JUIsl OTBETa
Ha BONPOC U IS PELICHMS 3a]a4H;

e BBIOMpaTh HMHQOPMAIMIO W3  HCTOYHMKOB  PA3IUYHBIX  THIIOB,
aHAIM3UPOBATh, CUCTEMATU3UPOBATh U MHTEPIPETHPOBATH MH(OPMALUIO
pa3IUYHBIX BUIOB U (JOPM IIPEACTABIICHHUS;

e CTPYKTYypUpPOBaTh HH(POPMAIUIO, IPEACTABIATh €€ B pasiuuHbIX (popmax,
WUTIOCTPUPOBATh IpaUUECKH;

e OLICHUBATH HaJEXKHOCTh uH(popmanuu o CaMOCTOATEIILHO
c(OpMyITUPOBAHHBIM KPUTEPHSIM.

2)  Vuusepcanvhvle KOMMYHUKAmMueHwvle  Oelicmeus, o0becneuusarom

cpopmMupo8aHHoCcms CoOyUanIbHbIX HABLIKOE 00YYAIOUUXC.

Oo0menne:



BOCHPUHMMATh U (HOPMYyIUpOBaTh CYXKIEHUS B COOTBETCTBUHM C
YCIOBUSMH U LEISIMU OOILLIEHUS; ICHO, TOYHO, TPAMOTHO BBIPa’KaTh CBOIO
TOYKY 3pPEHUS B YCTHBIX M MUCBMEHHBIX TEKCTaX, JABaTh IOSCHEHUS IO
XOJly PELICHUS 3a1a4l, KOMMEHTHPOBATh MOJy4YEHHBIA pPE3yJIbTaT;

B X0J1e 00CYXJAEHHS 3a/1aBaTh BOMPOCHI M0 CYIIECTBY 00CYKIAEMOI TEMBI,
npo0OJieMbl, perraeMoi 3ajaun, BbICKa3bIBaTh UJIE€U, HALIEJICHHBIE HA MTOUCK
pEelIeHns; COMOCTABIATh CBOM CYXKICHHS C CYXKICHUSAMH JPYTHX
YYaCTHUKOB JHAJIOra, OOHApYKMBaTh pa3jiu4yve M CXOACTBO MO3HIMI; B
KOppEKTHOU (hopme GOopMyIHpOBaTh PA3HOTIIIACHS, CBOU BO3PAKECHUS;
OPEACTABIATh  PE3yNbTaThl  pElIEHHs  3aJauyd,  OKCIEPHMEHTA,
UCCJIEIOBaHUsA,  TPOEKTa;  CaMOCTOATENIbHO  BbIOMpaTh  (dopmat
BBICTYIIJICHUS C YY4ETOM 3aJ]1a4 MPE3CHTALMH U OCOOCHHOCTEN ayTUTOPUH.

CoTpyaHun4ecTBo:

3)

NOHMMaTh W HUCIOJIb30BaTh  NPEUMYIIECTBA  KOMAaHJAHOW W
WHAWUBUAYaTLHON paOOTHI MPU PEIICHUH YICOHBIX 3a1a4; IPUHUMATD I1CJIb
COBMECTHOW JICATCIIBHOCTH, IUIAHUPOBATh OPraHU3aIMI0 COBMECTHOM
paboThI, pacrpenensiTh BUABI paboT, JOTOBapUBATHCS, 00CYKIATh MPOIIECC
U pe3ysbTaT paboThl; 000011aTh MHEHHS HECKOJIBKUX JTHOJICH;
y4acTBOBATh B I'PYIIIOBHIX (hopMax paboThl (00CyX)aeH s, OOMEH MHEHUMH,
«MO3TOBBIE INTYPMB» W WHBIC); BBINOJHATH CBOIO YacTh pabOThI H
KOOPDJAMHUPOBATh CBOW JCHCTBHSI C JAPYTUMH UWICHAMH KOMAaH]bI;
OILICHWBATh KAueCTBO CBOETO BKJIaJa B OOIIMU MPOIYKT O KPHUTEPHSM,
chOpMyITUPOBAHHBIM YYaCTHUKAMH B3aHMOICHCTBHSI.

Vuueepcanronvle  pezynamusnvle  Oelicmesusl, obecneuusaiom

Gopmuposanue cMbiCI08bIX YCMAHOBOK U HCUSHEHHBIX HABLIKOG TUYHOCHIU.
Camoopranusanus:

COCTaBJIATH IJIaH, aJITOPUTM PEIIeHUS 3a]]auH, BEIOMPATh CIIOCO0 pPeIIeHuUs
C Y4ETOM UMEIOIIMNXCS PECYPCOB U COOCTBEHHBIX BO3MOKHOCTEH,
apryMEHTHUPOBATh U KOPPEKTUPOBATH BAPHUAHTHI PEIICHUN C YYETOM HOBOM
UH(POPMAIIHH.

CaMOKOHTPOJIb:

BJIAJCTh HaBBIKAMH IIO3HABaTEIbHONW pedlIeKCMH Kak OCO3HAaHHS
COBEPIIAEMBIX JAECUCTBHM W MBICIUTEIBHBIX MPOLECCOB, UX PE3YJILTATOB;
BJIQJIETh CIOCOOAMH  CaMOIIPOBEPKH, CaMOKOHTPOJISI TIpoliecca H
pe3ysbTaTa pelieHus MaTeEMaTHYEeCKOM 3a1a4u;

NPEeABUJIETh TPYAHOCTH, KOTOPBIE MOTYT BO3HHKHYTH IIPH PEIICHUU
3aJlaul, BHOCUTb KOPPEKTUBBI B [I€SATEIBHOCTh HAa OCHOBE HOBBIX
00CTOSITENTLCTB, JAHHBIX, HAMACHHBIX OITMOOK, BBISIBIICHHBIX TPYIHOCTEH;



e OLCHUBAaTh COOTBETCTBHUE pE3yJibTaTa LEIU U YCIOBUAM, OOBICHSITH
IIPUYUHBI TOCTHKEHHSI WIM HENOCTHKEHMS DPE3YJIbTAaTOB IEATEIBHOCTH,
HaXOJUTh OLIMOKY, 1aBaTh OLIEHKY MPUOOPETEHHOMY ONBITY.

HPEAMETHBIE PE3YJIBTATDBI
10 KVIACC

OnepupoBaTh MOHATUIMU: TOUYKA, MPsMasi, INIOCKOCTh.

[IpuMeHsTh aKCHOMBI CTEPEOMETPUU U CJEACTBUS W3 HUX TPU PEIICHUU
r€OMETPUYECKHUX 3a/1au.

OnepupoBaTh MOHATUSMHU: MAPATUICIIBHOCTh U MEPIEHAUKYISIPHOCTD MPSIMBIX
U IIOCKOCTEH.

KnaccupunmpoBath B3aMHOE paCMOIOKEHUE NPSIMBIX W IUJIOCKOCTEH B
IPOCTPAHCTRE.

OnepupoBaTh TMOHATHUSMU: JABYTPAHHBIA YTOJ, TPaHU JABYIPAHHOTO Yria,
pedpo ABYrpaHHOTO YIJjla; JUHEWHBIA YroJ JABYTPAHHOTO YTiia; TpaaycHas Mepa
JIBYTPAHHOTO yTJa.

OnepupoBaTh TMOHATHSAMU: MHOTOTPAHHMK, BBIYKIBIH W HEBBITYKIIbIN
MHOTOTpaHHUK, 3JIEMEHThl MHOTOTPAHHHKA, PABWIHHBI MHOTOTPAaHHHUK.

Pacno3naBaTh OCHOBHBIC BHIBI MHOTOTPAHHUKOB (NHpaMuaa; TpHU3Ma,
PSMOYTOJILHBIN TTapajuIeNIeuIe, Kyo).

Kinaccudunuposats MHOT'OTPaHHUKH, BEIOMpas OCHOBaHHUS IS
Kiaccuukauy  (BBIMYKJIBIE ¥ HEBBITYKJIBIE MHOTOTPAHHUKH; TPaBUIHHBIC
MHOTOTPaHHUKH; TIPSIMBIE U HAKJIOHHBIC MTPU3MBI, TapaJIICICITUTIC I ).

OnepupoBaTh MOHATHAMU: CEKYIIas MIIOCKOCTh, CEYEHNE MHOTOTPAHHHUKOB.

OOBSACHITH TPUHITUIIBI TOCTPOCHHS CEUCHUM, UCIIOIB3YS METOT CIIEOB.

CtpouTh CEUEHHS MHOTOI'PAHHUKOB METOJOM  CJICJIOB,  BBITIOJTHATH
(BBIHOCHBIC) TUIOCKHE YEPTEKH W3 PUCYHKOB MPOCTHIX OOBEMHBIX (PUTYp: BHUA
CBEpXY, COOKY, CHU3Y.

Pemrate 3aaun Ha HaX0XKJICHUE TE€OMETPUUCCKUX BEIMYMH 110 00pasIaM HIIH
ajJropuTMaM, IPUMEHSS HW3BECTHBIE AaHAJIUTUYECKUE METOJbl MpPH PEUICHUU
CTaHJIAPTHBIX MAaTEMATUYECKUX 3a7ad Ha BBIYUCJICHHUE PACCTOSHUN MEXITY ABYMS
TOYKaMH, OT TOYKM JIO TMPSIMOH, OT TOYKH JIO IUIOCKOCTH, MEXIY
CKPEIIMBAOITUMUCS TPSIMBIMH.

11 kaacc

Pemrats 3ay1aun Ha HaXOXJACHUE T€OMETPUUSCKUX BEJIMYMH 1O o0pasiaM HIIH
aJropuTMaM, TPUMEHSS HW3BECTHBIE aHAJTUTUYECKUE METOJbl NPH PEHICHUHU
CTAaHIAPTHBIX MAaTEeMaTHMYECKMX 3aJad Ha BBIYUCICHHE YIJIOB  MEXKIY



CKPELIUBAOIIUMHUCSA TPAMBIMH, MEXAY MNPSIMOM M  IUIOCKOCTBIO, MEXIY
IUIOCKOCTSIMH, ABYTPAHHBIX YTJIOB.

Boruncnsate 00BEMBI U TUIONIAA TMOBEPXHOCTEH MHOTOTPaAaHHUKOB (MpHU3Ma,
nMpaMujia) ¢ MNOpUMEHEHUEeM (OpMys; BBIYUCHATH COOTHOIICHHUS MEXIY
IJIOIIAISIMU TTIOBEPXHOCTEH, 00BbEMaMU TTOT00HBIX MHOTOTPaHHUKOB.

OnepupoBaTh TOHATHUSIMH: CHUMMETPUS B MPOCTPAHCTBE;, LEHTP, OCh U
IJIOCKOCTh CUMMETPHH; LIEHTP, OCh U TNIOCKOCTh CUMMETPHUH (DUTYPHI.

N3Bnekarh, mnpeoOpa3oBbIBATH U HUHTEPIPETUPOBATH HHOOpPMALUIO O
IPOCTPAHCTBEHHBIX TEOMETPUYECKUX (UTypax, MPEICTaBICHHYIO Ha YepTekKax U
PUCYHKaXx.

[IpumensTs reoMerpuueckue ¢GakThl JUIsI PEIICHUS] CTEPEOMETPUUYECKHUX
3a71a4, MPEAnoNaraloMx HECKOJIBKO IIar0B PELICHUs], €CIU YCIOBUS TPUMEHECHUS
3a/1aHbl B SIBHOU (hopme.

[IpumensATh  OpOCTEWINIME MPOTPAMMHBIE CPEIACTBA U DJIEKTPOHHO-
KOMMYHUKAIIMOHHBIE CUCTEMBI IPU PELICHUH CTEPEOMETPUUECKUX 3aaY.

[IpuBOaUTE TpPUMEPBI MATEMATHYECKHUX 3aKOHOMEPHOCTEHM B MPUPOJE U
YKU3HH, PACIIO3HABATH MPOSIBIICHUE 3aKOHOB T€OMETPUU B UCKYCCTBE.

[IpyMeHATh TOJIYyYEHHBIC 3HAHWS Ha MPAKTUKE: AHAJIW3UPOBATH PEAIbHBIC
CUTyallUM W IIPUMEHSATh HW3Y4YCHHBIE IMOHATHS B IPOLECCE IIOWCKA pPELICHUS
MaTEeMaTU4YeCKu C(HOPMYIUPOBAHHOW MPOOJIEMBbI, MOJETUPOBATh pPEalbHbIE
CUTyallUM Ha $3bIKE TE€OMETPUM, WCCIEAOBATh IIOCTPOCHHBIE MOJEIU C
UCIIOJIb30BAaHUEM T'€OMETPUUECKUX MOHATUM U TEOpEeM, arrapaTa aireopbl; pemarhb
[IPAKTUYECKUE 3a7]a4H, CBA3aHHbBIC C HAXOXKICHUEM T€OMETPUYECKUX BEJIUUMH.

12KJIACC

OnepupoBaTh MOHATUSAMH: UUIUHAPUYECKAs TOBEPXHOCTh, OO0pa3yrolue
IWIMHJIPUYECKON  MOBEPXHOCTH;,  LMJIWHAP,  KOHHYECKass  IOBEPXHOCTH,
oOpa3yrolue KOHUYECKO MOBEPXHOCTH, KOHYC; cheprudecKkast MOBEPXHOCTb.

PacnioznaBaTh Tena BpamieHus (MUJIXHIDP, KOHYC, cdepa u map).

OOBICHATH CIIOCOOBI TMTOTYUYEHUS TEN BPAICHUS.

KnaccudummpoBats B3auMHOE pacronioxeHue chepsl U MIOCKOCTH.

OnepupoBaTh MOHATUSIMU: IIAPOBOM CETMEHT, OCHOBAaHUE CETMEHTA, BHICOTA
CEerMEHTa; IIapOBOM CJIOW, OCHOBaHUE IIAPOBOrO CJOS, BHICOTA IIAPOBOIO CJIOS;
IapOBOM CEKTOP.

Boluncnate 00BEMBI M IUIOHIAAM  TMOBEPXHOCTEH  Tel  BpalleHWs,
T€OMETPUIECKUX TEIl C TPUMEHEHUEM (HOPMYII.

OnepupoBaTh TMOHATUSIMU: MHOTOTPaHHUK, BIHCAHHBIN B cdepy u
OMHUCaHHBIA OKOJIO cdepbl; cdepa, BOUCAHHASI B MHOTOMPAaHHUK WA TEJO
BpallCHUS.



BbluncnsaTh COOTHOIIEHUS MEXAY MIIOMIAIIMU MOBEPXHOCTEW M 00bEMaMu
IMOTOOHBIX TEI.

N3o0paxate u3ydaeMble (UTYphl OT PYKH U C TPUMEHEHHEM MPOCTHIX
YEPTEKHBIX UHCTPYMEHTOB.

BoInonHsATh (BBIHOCHBIE) TIJIOCKUE YEPTEKHU U3 PUCYHKOB ITPOCTHIX O0BEMHBIX
dburyp: Buj cBEpXy, COOKY, CHU3Y; CTPOUTH CCUCHUS T BpalllCHUSI.

N3Bnekath, HHTEPNPETUPOBATH U MPEOOPa30OBbIBATH HHQPOpPMAIUIO O
MIPOCTPAHCTBEHHBIX I'€OMETPUUYECKUX (DUTypaxX, MPEACTaBICHHYIO Ha YepTekax U
PUCYHKaX.

OnepupoBaTh MOHATUEM BEKTOP B MPOCTPAHCTBE.

BbINOJIHATE JEUCTBHUSL CJOKEHUS BEKTOPOB, BBIYMTAHHMS BEKTOPOB U
YMHOEHUSI BEKTOpa Ha YUCJIO, OOBSICHATh, KAKUMHU CBOMCTBAMU OHU 00J1a/1at0T.

[TpuMeHsTh TpaBUIIO NapajiesienuIeaa.

OnepupoBaTh NOHATUSAMHU: J€KAPTOBBI KOOPAUHATHI B MPOCTPAHCTBE, BEKTOP,
MOJYJIb BEKTOpPa, PAaBEHCTBO BEKTOPOB, KOOPJIMHATHI BEKTOpPA, YIrojl MEXIY
BEKTOpPaMHM, CKISIPHOE MPOU3BEICHUE BEKTOPOB, KOJJIMHEAPHBIE U KOMILIAaHAPHBIE
BEKTOPBI.

Haxonuth cyMMy BEKTOPOB M MPOU3BEACHUE BEKTOPA HA YUCIIO, YTOJI MEXKIY
BEKTOpAMH, CKAJISPHOE TMPOMU3BEICHUE, pacKiaJblBaTh BEKTOP 1O JBYM
HEKOJUIMHEAPHBIM BEKTOPAM.

3agaBaTh MJIOCKOCTh YPAaBHEHUEM B J€KaPTOBOM CUCTEME KOOPIMHAT.

[IpumensTh reoMerpuueckue (akThl JUIS PEIICHHS CTEPEOMETPUUYECKHUX
3a71a4, MPEAnoIaraliMx HECKOJIBKO IIaroB PELICHUs, €CIU YCIOBUS IPUMEHECHUS
3a/1aHbI B IBHOH (hopme.

Pemare mpocrenine reoMeTpuYeCKHE 3aJ1a4d HAa MPUMEHEHUE BEKTOPHO-
KOOPJIMHATHOTO METO/IA.

Pemate 3amaunm Ha J0KAa3aTEJILCTBO MAaTEeMAaTHYCCKUX OTHOLICHUN U
HaxO0XXJICHUE TCOMETPUYCCKUX BEIMYHMH 10 00paslaM Wi aJlfTOPUTMaM, IPUMEHSS
W3BECTHBIC METOJIbI IPU PEIICHUH CTAHAAPTHBIX MATEMAaTHYECKUX 3a]1a4.

[IpumenaTs mpocTemne NpOorpaMMHBIE  CpPEACTBA U AJIEKTPOHHO-
KOMMYHUKAIIMOHHBIE CUCTEMBI MIPU PEIICHUHN CTEPEOMETPUYECKHX 3a/1a4.

[IpuBOIMTE TpUMEPHI MATEMATHYECKHX 3aKOHOMEPHOCTEH B MPUPOAEC H
YKU3HH, PACTIO3HABATH MPOSIBIICHUE 3aKOHOB T€OMETPUU B UCKYCCTBE.

[IprMeHATh TOJIYydCHHBIC 3HAHHUS Ha MPAKTUKE: aHAJIW3UPOBATH PEABHBIC
CUTyalld W TPHUMEHSATh HW3YYEHHBIC IIOHATHUS B MPOLECCE IMOUCKA PEHICHUS
MaTeMaTH4ecKd CQHOPMYJIHPOBAHHOW MPOOJIEMBI, MOICIUPOBATh pPEalbHBIC
CUTyallud Ha $3bIKE TE€OMETPUM, UCCIEAO0BATh ITOCTPOCHHBIE MOJECIH C
HCTOJIb30BAaHUEM T€OMETPHUUYECKUX MOHITHU M TEOPEM, armnapaTa aareOpsl; peraTh
MPAKTUYECKHUE 3a/1a4H, CBA3aHHBIEC C HAX0KJICHUEM T€OMETPUUECCKUX BEJIIMYHUH.



TEMATHUYECKOE IINIAHUPOBAHUE
10 KVIACC

KoumnuecTBo yacos DJIeKTPOHHbIE
Ne HaumeHoBaHue pa3ie/ioB U TeM (undgposbie)
Konrpoabubie | IIpakTHyeckue
n/n NPOrpaMMblI Bcero o0pa3oBaTe/bHbIE
padoTsbI padoThI
pecypchl
1 BBenenue B ctepeomMeTpuio 10
) [IpsimbIe ¥ IIIOCKOCTH B IPOCTPAHCTBE. 12 1
[TapanienbHOCTh NPSAMBIX U TIOCKOCTEN
3 [lepnieHIUKyYIAPHOCTD MPSAMBIX U 2
IIJIOCKOCTEMN
4 [ToBTOpEHME ’
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 36 1 0




TEMATHYECKOE IINTAHUPOBAHHUE
11KJIACC

KosmnuecTBo yacos DJIeKTPOHHbIE
Ne HaumeHoBaHue pa3ie/ioB U TeM (ungpossbie)
Konrpoabubie | IIpakTHyeckue
n/n NPOrpaMMmblI Bcero o0pa3oBaTe/IbHbIE
padoThI padoTsbI
pecypcbl
1 Yrusl MeXy IPAMBIMU U IUIOCKOCTSIMHU 10 1
2 MHororpaHHuKH 11 1
3 OO6BbEMBI MHOTOIPAHHUKOB 9 1
4 [ToBTOpEHUE: ceueHus, paCCTOSHUS U YIJIbI 1
5
OBIIEE KOJJMYECTBO YACOB I10 ITPOIPAMME 36 4 0




12 KJJACC

KosmuecTBo yacos DJIeKTPOHHbIE

HaumeHoBaHue pa3ieioB U TeM (ungposrbie)
Ne i/ Konrtpoabnbie | IlpakTHyeckue

MPOrpamMmbl Bcero oOpa3oBaTe/ibHbIE

padoThI padoThI
pecypcsbl

Tena BpameHus 12

OO6bEMBI TEN 5 1

BekTopbl 1 KOOpAMHATHI B MPOCTPAHCTBE 10 1

[ToBTOpeHue, 0600IICHNE, 9 1

cucTeMaTu3anus 3HaHUH
OBUIEE KOJIMYECTBO YACOB I10 [TPOI'PAMME 36 3 0




IHOYPOYHOE IIVIAHUPOBAHHUE
10 KVIACC

Ne
n/n

Tema ypoka

KoaundyecTBo 4acoB

Bcero

KonTtpoibHbie
padoTsI

IIpakTH4eckue
padoThbI

Jara
H3yUyeHus

DJIeKTPOHHbIE
uupposbie
o0pa3oBaTejibHbIE

pecypchbl

OcHOBHBIE TIOHATHS CTEPEOMETPUN: TOUKA,
npsiMasi, II0CKOCTb, IPOCTPAHCTBO.
[IpaBuna n3o0pakeHus: Ha pUCYHKaX:
N300pakeHus IIIOCKOCTEH, MapalieIbHbIX
MPSIMBIX (OTPE3KOB), CEPETUHBI OTPE3Ka

IlonsThs: nepeCCKaromurecs mIoCKOCTH,
nepeceKarommecs npsamMas U MmI10CKOCTb

IlousTus: MEPECCKAOIMECH IIIIOCKOCTH,
nepeceKarommecs npamas U MI10CKOCTb

3HaKOMCTBO C MHOIr'orpaHHUKaMu,
I/I306pa}K€HI/IC MHOT'OI'PaHHHUKOB Ha
PUCYHKAX, Ha IPOCKIUOHHBIX YEPTEKAX

HauanpHbie cBeficHUS 0 KyOe U TupamMue,
ux pa3BEPTKU U Mozenu. CeueHus
MHOTOTPaHHUKOB

HavanbHble cBeieHus 0 Kyoe U mupamue,
ux pa3BeépTku u Mojenu. CeueHus
MHOTOTPaHHUKOB

[TousiTHE 00 AKCHOMATHYECKOM
MOCTPOCHUHU CTCPCOMETPHUUN: aKCUOMBI
CTCPCOMCETPHUH U CIICACTBUA U3 HUX




TTonsaTre 00 aKCHOMATUYECKOM
MMOCTPOCHUH CTEPEOMETPUHN: aKCHOMBI
CTCPEOMETPHUH U CIEACTBHS U3 HUX

TTonsaTue 00 aKCHOMATUYECKOM
MMOCTPOCHUH CTEPEOMETPHUHU: aKCHOMBI
CTCPEOMETPHUH U CIEACTBHS U3 HAX

10

TTousttiie 00 akCMOMATHYECKOM
MMOCTPOCHUU CTEPEOMETPHH: AaKCUOMBI
CTEPEOMETPUHU U CIEACTBUS U3 HUX

11

B3anMHOe€ pacnosiokeHue npsiMbIX B
IIPOCTPAHCTBE: NEpeCceKaroIuecs,
napajJiesIbHble U CKPEIIUBAIOLINECS
NIpSIMBIE

12

[TapannenbHOCTHh NPSMBIX U TUIOCKOCTEHN B
[IPOCTPAHCTBE: MapaljiebHbIE MPSMBbIE B
MIPOCTPAHCTBE; MapaIeIbHOCTh TPEX
MPSIMBIX

13

[TapanienbHOCTh MPSAMBIX U TIOCKOCTEN B
npoctpaHcTse: [lapannenbHOCTh NpSAMOil U
IJI0CKOCTH

14

Vruei ¢ COHAITpaBJICHHBIMH CTOPpOHaMU

15

VYron MCKAY MMPAMBIMHA B ITPOCTPAHCTBEC

16

VYron MCXKAY MMPAMBIMHA B IIPOCTPAHCTBE

17

HapannenLHo CTh INTIOCKOCTEH:
HapaJlsICJIbHBIC IJIIOCKOCTU

18

CsoiicTBa napaJijiCJIbHBIX IUIOCKOCTEMN

19

[IpocTeiimme npocTpaHCTBEHHBIE (PUTYPbI
Ha IJIOCKOCTH: TETpa’Jp, KyoO,




napaJuieseuIe/]

20 [TocTpoenue ceuenuii

21 [TocTpoenue ceuennit
KonTponsHas padora o teme "[Ipsimbie u

22 IUIOCKOCTH B ITPOCTPAHCTBE.
[TapannenbHOCTb NPSAMBIX U IJIOCKOCTER"
[lepneHMKyYISIPHOCTD NPSAMOU U

23 IJIOCKOCTH: TIEPIIEHANKYIISIPHBIE PSMbIE B
MIPOCTPAHCTBE

4 [IpsimMble mapaiienbHbIe U
MePIEeHIUKYIIIPHBIE K IJIOCKOCTH

)5 [IpsiMble mapayenbHbIe U
MePIEeHIUKYIIIPHBIE K IJIOCKOCTH

26 [Ipu3Hak neprneHauKyIIpHOCTH TIPSIMON U
IIJIOCKOCTH

7 [Ipu3Hak neprneHauKyIIpHOCTH IPSIMOU U
IIJIOCKOCTH

)3 TeopeMa o mpsMOU NMEPICHANKYIISIPHOM
IIJIOCKOCTH

29 TeopeMa o mpsMOU NMEPIEHANKYIISIPHOMN
IIJIOCKOCTH

30 Teopema o psIMOI EPIIEHIUKYIIPHON
IIJIOCKOCTH
[lepneHauKyIIslp ¥ HAKIIOHHBIE: PACCTOSIHUE

31 OT TOYKH JI0 IIJIOCKOCTH, PACCTOSIHUE OT
MPSIMOM JI0 IJIIOCKOCTH

3 [lepnieHIuKyIIIp M HAKJIIOHHBIE: PACCTOSTHUE

OT TOYKHU 0 IUIOCKOCTHU, PACCTOSIHHUEC OT




IPSIMOM 10 IIJIOCKOCTH

[lepnenuKyIsip ¥ HAKJIIOHHBIE: PACCTOSIHUE

33 OT TOYKH JI0 IJIOCKOCTH, PACCTOSIHUE OT 1
MPSIMO¥ JT0 TUIOCKOCTH
[eprieHAUKYISAp U HAKIIOHHBIE: PACCTOSHUE

34 OT TOYKH JI0 IJIOCKOCTH, PACCTOSIHUE OT 1
MPSIMOH JT0 TUIOCKOCTH

35 1

36 1

OBUIEE KOJIMYECTBO YACOB I10 36

[TPOI'PAMME




IHOYPOYHOE IIVIAHUPOBAHHUE
11 KJIACC

~all

wiockocTel" u "Yribl MeXAy NPSIMBIMU U

KoumnuecTBo yacos DJIeKTPOHHbIE
Ne Mara uupposbie
n/n Tema ypoka Bcero Konrpoaprre | Hpakririeckite H3y4eHHUsi | oOpa3oBaTeIbHbIE
padoTsbI padoThI pecypest
VYTIbl B IPOCTPAHCTBE: YTOJI MEXKIY |
MPSIMON U TJIOCKOCTBIO
JIByrpaHHBIN yroJi, TMHEHHBIN yrom |
JBYTPAHHOTIO yIiia
JIByrpaHHBIN yroJi, TMHEHHBIN yroj 1
JBYTPAHHOTIO yIiia
[TepieHAMKYASIPHOCTD MIOCKOCTEM:
MPU3HAK NEPIEHANKYISIPHOCTH ABYX 1
IJIOCKOCTER
[TepieHAMKYASIPHOCTD MIOCKOCTEM:
MPU3HAK NEPIEHANKYISIPHOCTH ABYX 1
IIJIOCKOCTEMN
[leprieHAMKYISAPHOCTD MIIOCKOCTEM:
MPU3HAK NEPIEHANKYISIPHOCTH ABYX 1
IIJIOCKOCTEMN
TeopeMa o0 TpEX mepneHAUKYIsIpax 1
TeopeMa o0 TpEX nepneHAUKYIsIpax 1
Teopema o0 TpEX nepHEeHAUKYIIApAX 1
KonTposnpHast paboTa o Temam
10 "[lepneH IMKYISPHOCTD NPSAMBIX U 1 1




IOCKOCTSIMHA"

11

ITonsarue MHOI'OrpaiHrkKa, OCHOBHBIC
OJICMCHTBI MHOI'OI'paHHUKA, BBIITYKIIbIC U
HECBBIITYKJIBIC MHOT'OT'PAaHHUKU, pa33épTKa
MHOT'OI'paHHHKa

12

[Ipu3ma: n-yronpHas npusma; rpaHu u
OCHOBAHUS IPU3MBI; IPsIMasi ¥ HAaKJIOHHAs
MIPU3MBbI; OOKOBAs M MOJIHAS TOBEPXHOCTh
MIPU3MBI

13

[Tapamenenunen, TpsIMOYTOJIbHBIN
napajiesIenuIe] ¥ ero CBoicTaa

14

[Inpamuia: n-yrosipHasi IMpaMuia, TPaH! U
OCHOBAaHHME MMUPaAMUIBI; OOKOBas U MoJHas
[MOBEPXHOCTh MUPAMHU/JIbI; IPABUIIbHAS U
ycedu€HHas nupaMuaa

15

[IpaBunbHBIE MHOTOTPAHHUKHU: TTOHSITHE
MPaBUJIBHOTO MHOTOTPAHHUKA; TPaBUIIbHAS
pu3Ma 1 npaBujibHas MUPaMHUIa;
MIpaBUJIbHAS TPEYTOJIbHAS MUPAMUIA U
MIPaBUWJIbHBIN TETpadIp; KyO

16

Hpe,[[CTaBJ'IeHI/Ie O IMPpaBUJIBHBIX
MHOTI'OI'paHHHUKAX: OKTasAp, JO0ACKasAp U
HKOCas’ap.

17

CuMMeTpHs B IPOCTPAHCTBE: CUMMETPUS
OTHOCHUTENIBHO TOYKH, MPSAMOH, MIIOCKOCTH.
DneMEeHThl CHMMETPUU B TUpaMUIaXx,
napajuieNienuneax, NpaBuIbHBIX
MHOTOTPaHHUKAX




Brrunciaenue 31eMEHTOB MHOI'OI'paHHUKOB!

18 . 1
pEOpa, TuaroHau, yribl
[Tnomaae OOKOBOM MOBEPXHOCTH U TIOJTHOM
MOBEPXHOCTHU MPSMOU MPU3MBI, TUTOIIAb !
OCHOBaHUH, TeopeMa 0 OOKOBOM
MOBEPXHOCTHU TPSMOU MPHU3MBI
[Tnomaas 60KOBOM MOBEPXHOCTH U
19 MOBEPXHOCTHU TPABUIIBHON MTUPAMUJIBI, |
TeopeMa O IO OOKOBOM MOBEPXHOCTH
YCEYEHHOM MUPaMHUIbI
0 KonTtponsHas padoTa o Teme 1
"MHOrorpaHHuKH"
21 [Tonstue 06 00BEME 1
22 O06bEM TMpamMuIBI 1
23 O06bEM TUpaMuUIBI 1
24 O06bEM TMpamMuIbI 1
25 O06BEM TUpaMuIbI 1
26 O06BEM TTPU3MBI 1
27 O06BEM TPU3MBI 1
28 O06BEM TTPU3MBI 1
20 KonTponsnas pabora no teme "OO0bEMBI |
MHOTOI'PaHHUKOB"
[ToBTOpEeHue, 06001IeHNE CUCTEMATHU3ALIUS
30 3HaHui. [loctpoenue ceuenuii B 1
MHOTOTpaHHUKE
[ToBTOpEHue, 06001IeHNEe CUCTEMATH3AIIHS
31 3HaHUH. BeyKclIeHHE paCCTOSHUMN: MEXIY 1

ABYMA TOYKaMH, OT TOUKHU OO HpHMOﬁ, oT




TOYKH 10 IIIOCKOCTU, MCIKAY
CKPCHIMBAOIIUMHUCS ITPAMBIMUA

32 Wrorosas koHTposibHas paboTa 1
[ToBTOpEeHUe, 0000IICHNE CUCTEMATH3AIIHS
3HaHUU. BBIYKCIIEHHE YITI0B: MEXIY

13 CerHII:IBaIOHH/IMI/ICﬂ MPSIMBIMU, MEXKTY |
MIPSIMOM U TUTOCKOCTBIO, IBYTPAHHBIX
VTJIOB, YTJIOB MEXTY TUIOCKOCTSIMU

34 HOBTOPGHI/Ie, 0000I11IeHE cCCTEMAaTH3 Al 1
3HAHUH.

35 HOBTOPGHI/Ie, 0000I11IeHEe cCUCTEMAaTU3aIINI 1
3HAHUH.

36 HOBTOPGHI/IG, 0000I11IeHrE cCCTEMAaTH3 Al |
3HAHHMH.

OBIIEE KOJIMYECTBO YACOB I10 36

ITPOTPAMME




12KJIACC

Ne i/t

Tema ypoka

KoaudecTBo 4acoB

Bcero

KonTtpoJbHbie
padoTsI

IIpakTH4eckue
padoThI

Jara
HU3yUyeHus

DJIEeKTPOHHbIE
uupposbie
o0pa3oBaTe/ibHbIE

pecypchbl

Cdepa u map: neHTp, paanyc, JuameTp;
IO/ MIOBEPXHOCTH CHephl

BsaumHoe pacnonoxenue chepsl u
IUIOCKOCTH; KacaTelbHas INIOCKOCTh K
cdepe; momaab cheps

N3obpaxenue chepsl, mapa Ha
mrockoct. CeueHus mapa

[unmuaapudeckast TOBEPXHOCTH,
00pasyromue MHIHHIPUIECKOM
MOBEPXHOCTH, OCh IIMITHMHIPUYCCKON
MOBEPXHOCTH

HunmuHap: ocHOBaHMS ¥ OOKOBas
MMOBEPXHOCTh, 00pa3yromas 1 OCh;
IUIoIIa s OOKOBOM M ITOJIHON
MMOBEPXHOCTHU

N3o0paxenne MuiIMHAIpa Ha TII0CKOCTH.
PazpépTka nmnuaapa. CeyeHus

IUIUHIPA (TTIOCKOCTBIO, TapalIeIbHOM
WJIHM TIEPIEHAUKYISIPHOM OCH IIIIMHAPA)

Konunueckas HoBepXHOCTh, 00pa3yroIiue
KOHMYECKOU MOBEPXHOCTH, OCh U
BEpILIMHA KOHUYECKON MTOBEPXHOCTHU




Konyc: ocHOBaHue U BepIMHa,

o0pasyromias 1 0ck; IIOMAAb OOKOBOW U

IIOJTHOW ITOBEPXHOCTH

YceuéHHbli KOHYC: oOpasyrouue u
BBICOTA, OCHOBAaHUS U OoKkoBast
IIOBEPXHOCTH

10

N300pakenne KOHyca Ha TIOCKOCTH.
PasBépTra konyca. CeueHust KOHyca
(TIOCKOCTHIO, MapaTIICIbHON

OCHOBAHUIO, U TIJIOCKOCTHIO, TIPOXOISAIIEH

yepe3 BEpUINHY)

11

KomMOunarus ten BpaiieHus u
MHOTOTPaHHUKOB

12

MHOrorpaHHuK, ONMUCAHHBINA OKOJIO
cdepsr; cepa, BucaHHas B
MHOTOTPaHHUK WJIH B TEJIO BpalICHUS

13

TTousarue 00 00véme. OCHOBHEIE
CBOMCTBA 00BEMOB TeN

14

O06BEM IIUIMHAPA, KOHYCa

15

O06bEM 11apa u wiomaas chepsl

16

[TonoOHbIE TENa B MPOCTPAHCTBE.
CooTHOIIEHUS MEXTY IJIOIASIMU

MMOBEPXHOCTEH, 00bEMAMU TI0TI00HBIX TEJT

17

KontponpHas padota o temam "Temna
Bpamenus" u "O6beMsl Ten"

18

BeKTOp Ha INIOCKOCTHU U B TPOCTPAHCTBC

19

CnoxxeHue U BbIYUTaHHE BCKTOPOB

20

YMHOXKEHHE BCKTOpPa Ha YUCJIO




21

Pasnosxenue BexkTopa 1o TpéM
HEKOMILJIaHapHbIM BekTopam. [IpaBuio
napajiesenumnesa

22

Pemenne 3amad, CBI3aHHBIX C
IIPUMEHEHHUEM MPABUJI JEUCTBUN C
BEKTOPaMH

23

[IpsiMoyroipHas cucTeMa KOOpIMHAT B
npocTtpancTBe. KoopaumHaThl BEKTOpA.
[Ipocreiimume 3a1a4n B KOOpAUHATAX

24

Yron mexay Bekropamu. CKasipHOE
MPOU3BEICHUE BEKTOPOB

25

Beruncnenue yriioB Mex1y NpsMbIMU U
IIJIOCKOCTSIMHA

26

KoopanHaTHO-BEKTOPHBIN METOT TTPU
pELIeHUH TeOMETPUUECKUX 3a/1a4

27

KonTtponsHas padota o Teme "BekTopbl
Y KOOPJIMHATHI B MPOCTpPaHCTBE"

28

[ToBTOpEeHME, 0600IIEHNE 1
cucremMaTu3anus 3HaHui. OCHOBHBIC
¢urypsl, GhakTel, TEOPEMBI Kypca
IJIAHUMETPUHU

29

[ToBTOpEeHUE, 0000IICHNE 1
cucreMmarusanus 3HaHuii. OCHOBHbIE
¢burypsl, GhakThl, TCOPEMBI Kypca
TJIAHUMETPU U

30

[ToBTOpEHue, 06001EeHNE U
cucTeMaTH3aIlus 3HaHUH. 3aauu
TUTAHUMETPUH U METOJIbI UX PEIICHHUSI




[ToBTOpEHue, 0600IICHNE U

31 cucTeMaTu3alus 3HaHui. 3aaauu 1
IUTAHUMETPUH ¥ METOJIBI X PEIICHUS
[ToBTOpEHUEe, 0000IICHNE U

0 cucremaru3anws 3HaHuiH. OCHOBHBIE !
¢burypsl, (hakThl, TEOPEMBI Kypca
CTepEOMETPUH

33 Hrorosas koHTposbHas paboTa 1

34 [ToBTOpEHue, 06001EeHNE U |
CUCTeMAaTH3aIis 3HAHUH

35 [ToBTOpEeHue, 0600IIEHNE 1 1
CUCTeMAaTH3aIis 3HAHUH

36 [ToBTOpEeHuE, 0600IICHNE 1 |
cUCTEMAaTU3aIys 3HaHUH

OBUIEE KOJIMYECTBO YACOB I10 36

I[TPOTPAMME




YYEBHO-METOANYECKOE OBECIIEYEHUME
OBPA3OBATEJIBHOI'O ITPOLHECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI IJI11 YYEHUKA

* Maremaruka: anredpa u Hayajaa MaTeMaTHYECKOro aHalln3a, FEOMETPUSI.
I'eometpus, 10-11 knaccwl/ Atanacsas JI.C., byty3os B.®., Kagomues C.b. u
npyrue, AknuonepHoe oouectBo «M3aarenscrBo «lIpocBemenue»

METOANYECKHUE MATEPHUAJIBI JIS1 YUUTEJIA

HU®POBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETU
HUHTEPHET

bu6mnorexa IIOK
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