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INOACHUTEJIbBHASA 3AIIMCKA

PabGouas mporpamma ydeOHoro Kypca «I'eomerpusi» 0a30BOro ypOBHS IS
obygarormuxcst 10 —11 xmaccoB paspaborana Ha ocHOBe DenepalbHOTO
rOCyJIapCTBEHHOT'O 00pa30BaTEeILHOTO CTaHAApTa CPEAHEro o0Iero oopa3oBaHus,
c yu€TOM COBpPEMEHHBIX MHUPOBBIX TpeOOBaHUM, TPEABIBISIEMBIX K
MaTEMaTUYeCKOMY OOpa30BaHUIO, W TPAAMIMN POCCHICKOTO 00pa30oBaHUA.
Peanuzamus mporpamMmbl 0o6ecrieunBaeT OBIAJCHUE KITIOUEBBIMU KOMITCTCHIIUSIMH,
COCTABJISIIONIUMU  OCHOBY IS CaMOPAa3BUTHS M HEMPEPHIBHOTO OO0pa30BaHUA,
IIEJIOCTHOCTh OOIIEKYJIBTYPHOTO, JIMYHOCTHOTO W TI03HABATEIHLHOTO Pa3BUTHSA
JUYHOCTH 00YyYarOIMnXCsl.

HEJIM U3YYEHUS YYEBHOI'O KYPCA

Baxxnocth ydeOHOro Kypca TreOMETpMHM Ha YpPOBHE CpPEIHEro oOIIero
oOpaszoBanusi OOYCIIOBJICHa TMPAKTHYECKOW 3HAYUMOCTBHIO METANMPEAMETHBIX U
NPEIMETHBIX PE3yJbTAaTOB OOyUYEHHUS T€OMETPHH B HAIPABJICHUW JTUYHOCTHOTO
pa3BuTUA oOOydarommxcs, (GopMUpOBaHUs (YHKIIMOHATBLHOW MaTeMaTHUYECKOM
IPaMOTHOCTH, U3YUYEHHUS JAPYTUX yU4eOHBIX AUCUMILINH. PazButue y oOyyarommxcs
NPABWIBHBIX MPEJICTaBICHUA O CYIIHOCTH M TMPOUCXOXKIECHUH T€OMETPUUECKHUX
abcTpakiuii, COOTHOIICHUH pPEaTbHOTO W WACATBHOTO, XapakTepe OTPaKEHUS
MAaTEMaTUYECKOM HAyKOW SABJICHUA M IMPOLECCOB pPEAIbHOTO MHPA, MECTE
T€OMETPHUH B CUCTEME HAyK M POJIM MAaTEMAaTHUYECKOTO MOJCIUPOBAHUS B HAYYHOM
MO3HAHUH U B MPAKTUKE CIIOCOOCTBYET (POPMHUPOBAHUIO HAYYHOTO MUPOBO33PEHUS
yUYaIlUXCsl, a TaKKe KauyeCTB MBIIUICHHUS, HEOOXOMMMBIX JUIsl aJamnTaiii B
COBPEMEHHOM OOIIECTBE.

['eomeTpus siBiIsieTcss OJHUM W3 0a30BBIX MPEAMETOB Ha YPOBHE CPEIHETO
oOmiero o00pa3oBaHus, TaK Kak 00ECIeYMBAET BO3MOXKHOCTh M3YYEHHUS Kak
JUCIMIUIMH €CTECTBEHHO-HAYYHON HANpPaBICHHOCTH, TaK U TYMaHUTapHOM.

Jlormueckoe MbIIUIeHHE, (HOpMHUPYEMOE MpPU H3YYEHHH OOYyYaroIIUMHUCS
MOHSTUMHBIX OCHOB T€OMETPHH U MTOCTPOCHHUH IEMTOYKH JIOTHIECKUX YTBEPIKIACHHIA
B XOJ€ pCIICHUS TeOMETPUYECKHX 3a7ad, YMEHHE BBIIBUTATh U OIMPOBEPraTh
TUIOTE3bl HETOCPEICTBEHHO HCIIONB3YIOTCS IMPH PEHIeHUH 3a/lad €CTECTBEHHO-
HAYYHOTO LIMKJIA, B YaCTHOCTHU U3 Kypca (PU3HUKH.

YMeHue OpueHTHUPOBATHCS B MPOCTPAHCTBE UTPACT CYMIECTBEHHYIO POJb BO
BCEX O00JACTSIX ACSITeNbHOCTH 4YeloBeka. OpHeHTalus 4elloBEeKa BO BPEMEHHU U
NPOCTPAHCTBE — HEOOXOAWMOE YCIOBHE €ro COIHAIbHOTO ObITHs, (opma
OTPaXEHUS OKPYXKAIOLIETO MHUPA, YCIOBHE YCHEIIHOIO MO3HAHHUS M aKTHBHOTO
npeoOpazoBanHus  jAeicTBUTENbHOCTU.  OmnepupoBaHHE  MPOCTPAHCTBEHHBIMU
obpazaMu OO0BEAWHSACT pa3Hble BHUIbI YY4EOHOH U TPYJIOBOU JEATECIHHOCTH,



SBJIIETCSI OJHUM U3 MPOQPECCHOHAIBHO BAXKHBIX KA4YEeCTB, MOATOMY AaKTyaJlbHa
3amadya (QopMUpOBaHUS Yy OOYYalOIIMXCS MPOCTPAHCTBEHHOIO MBIIIJIEHUSI Kak
Pa3HOBUIHOCTH OOpa3HOTO MBIIUIEHUSI — CYIIECTBEHHOIO KOMIIOHEHTa B
MOITOTOBKE K MPAKTUYECKOU JEATETHHOCTH 110 MHOTUM HAIIPABJICHUSIM.

[leas ocBoeHmsi mporpaMMbl ydeOHOTo Kypca «l'eomerpus» Ha 0a30BOM
ypoBHE O0OyueHHs — o00Ieo0pa3oBaTeibHOE U OOIICKYJIBTYPHOE Ppa3BUTHE
oOyvarommxcsi  4epe3  O0ecCleYeHHME  BO3MOXKHOCTH  TNPUOOPETEHUS U
WCIOJIb30BaHUS CHUCTEMATHYECKUX TIE€OMETPUYECKUX 3HAHUM U JICWCTBUM,
crenu@UIHBIX TEOMETPUH, BO3MOXKHOCTH YCIICIITHOTO MPOAOIKEHUST 00pa30BaHuUs
0 CTICIIHAIBHOCTSIM, HE CBA3aHHBIM C MPUKIIATHBIM HUCTIOIH30BAHIEM T€OMETPHH.

[Iporpamma 1o reoMeTpud Ha ©0a30BOM ypOBHE IMpeAHA3HAYEHA JJIs
o0yyJaroumxcsi Cpe/IHel MIKOJIbl, HE UCIBITHIBABIINX 3HAYUTENIbHBIX 3aTPyIHEHUN
Ha YPOBHE OCHOBHOTO 00mIero obpazoBaHus. Takum 0Opa3om, oOydarommecs Ha
0a30BOM YpOBHE MIOJDKHBI OCBOMTH OOIHME MAaTEMAaTHYECKHE YMEHHS, CBSI3aHHBIC
co crneuupuKod TEeOMETPUU U HEOOXOJIMMbIE I >KU3HHM B COBPEMEHHOM
obmectBe. KpoMe 3TOro, OHM MMEIOT BO3MOXHOCTh M3YYHTh T'€OMETPHUIO Ooliee
rIyOOKO, €CIM B JalbHEWIIEM BO3HUKHET HEOOXOJAMMOCTh B T€OMETPHUYECKHUX
3HaHUSIX B MPO(EeCCUOHATBHOU IeATeTLHOCTH.

JlocTikeHne 1eu  OCBOCHHS TPOrPaMMbl  00ECIIEUMBACTCS PEIICHUEM
COOTBETCTBYIOIIMX 3aj1ay. [IpuopuTeTHBIMHM 3ajJadyaMud  OCBOEHHSI  Kypca
«I"'eometpun» Ha 6a30BoM ypoBHEe B 10—11 kiaccax sBJISIIOTCS:

e (opmMupoBaHME MpEACTABIECHUS O TEOMETPUM KaK dYacTH MHPOBOM

KyJbTYPBI © OCO3HAHUE €€ B3aUMOCBSI3H C OKPYKAIOIIHNM MUPOM;

e (opmMupoBaHME TpEACTaBIECHUS O MHOTOTPAHHUKAX W TelaxX BpalieHUs
KaK 0 BaXHEHIINX MAaTeMaTHUYECKUX MOJIENSIX, MO3BOJISIONIMX OMUCHIBAThH
U U3y4aTh pa3HbI€ SABJICHUS OKPYKAIOUIEro MUPA;

e (opmupoBaHMe yMEHHs pacro3HaBaTh Ha YEPTEkKax, MOJICISIX U B
peaTbHOM MHUPE MHOTOTPAHHHUKH U TEJIa BPAICHUS;

e OBJAJCHUE METOAAMH PEIICHMS 3a/lad HAa TIOCTPOEHUS HAa U300pa’KeHUAX
POCTPAHCTBEHHBIX PUTYD;

e (opmMupoBaHue yMeHUS ONEPUPOBATH OCHOBHBIMH TMOHSTHSIMH O
MHOTOTPaHHHUKAX M TeJIaX BPAIIEHUS U UX OCHOBHBIMU CBONCTBAMU;

e OBJAJCHUE aJNTOPUTMAMHU  pENICHUS  OCHOBHBIX  THIIOB  3aJ1ad;
dbopMHpoBaHHE  yYMEHHUS MPOBOJUTH  HECIOXKHBIE JOKa3aTeJbHbIC
pacCyXJIeHUsT B XOJIe PEIICHUS CTEPEOMETPUYECKUX 3aJady U 3ajad ¢
MPAKTUYECKUM COJIEP’KAHUEM;

e pa3BUTHE  UWHTEIUIGKTYyaJIbHBIX W TBOPYECKUX  CIIOCOOHOCTEH
oOydJaromuxcsi, TO3HABATEIHLHON  AKTUBHOCTH, HCCIIEOBATEIHCKUX
YMEHUM, KpUTUYHOCTU MBIIICHHUS;



e (opmupoBaHUE (YHKIIMOHAJIBbHOU I'PaMOTHOCTH, peIeBaHTHOU
Ir€OMETPUU: yMEHUE PACIO3HaBaTh IPOSIBICHUS T'€OMETPUYECKUX
HNOHATUH, OOBEKTOB U 3aKOHOMEPHOCTEM B pPEANBHBIX KU3HEHHBIX
CUTyallusiX U MPH U3YYEHUU JIPYTUX Y4EOHBIX MPEAMETOB, MPOSIBICHUS
3aBHCHUMOCTEHl U 3aKOHOMEpHOCTEH, (OpMyIHpoBaTh HUX Ha S3bIKE
T€OMETPUHU U CO3JaBaTh F€OMETPUUECKUE MOJEIIN, IPUMEHATh OCBOCHHBIN
FEOMETPUYECKUM amnmapar Uil PEIICHMs] IPAKTUKO-OPUEHTUPOBAHHBIX
3a/1a4, THTEPIIPETUPOBATh U OLIEHUBATh MOJIYyYEHHBIE PE3YJIbTaTHI.

OTIUYUTENbHOM OCOOCHHOCTHIO MPOTPAMMBI SIBIISIETCSI BKJIIOYEHHE B KYypC
CTEpEOMETPUM B HayaJe €ro H3y4eHus 3aJad, pelaeMblX Ha YPOBHE
MHTYUTUBHOTO MTO3HAHUS, U ONpEAEIEHHBIM 00pa30M OpraHu3oBaHHas paboTa Hax
HUMH, 4YTO CHOCOOCTBYIOT pa3BUTHIO JIOTMYECKOIO U IPOCTPAHCTBEHHOIO
MBIIUIEHUS, CTUMYJIUPYET MPOTEKAHWE MHTYUTHBHBIX NPOLIECCOB, MOTUBUPYET K
JAJbHEUIIEMY U3YyUYECHHIO IPEeIMETA.

[Tpennourenue oTAAETCA HAMISIIHO-KOHCTPYKTUBHOMY METO/ly OOY4YEHMsI, TO
€CTh TEOPETUYECKHE 3HAHUS MMEIOT B CBOEH OCHOBE YYBCTBEHHOCTh IIPEIMETHO-
IIPAKTUYECKON JAEATENBHOCTU. Pa3BUTHE NPOCTPAHCTBEHHBIX IPEACTABICHUMN Y
ydalmxcsi B Kypce€ CTEPEOMETPUM IPOBOAUTCA 3a CUET peuleHus 3aaad Ha
CO3JaHHE  TMPOCTPAHCTBEHHBIX 00pa3oB W  3aJady Ha  ONEPUPOBAHHE
IPOCTPAHCTBEHHbIMU oOOpa3amu. Co3naHue oOpa3za IPOBOAMTCA C ONOpPOM Ha
HarJIsgHOCTh, a ONEpUpOBaHME OOpa3soM — B YCIOBUSAX OTBICYEHHUS OT
HaIJISIAHOCTH, MBICIIEHHOT'O U3MEHEHHUSI €70 UCXOIHOTO COJEPKAHUS.

OcHOBHBIE cojepxaTenbHble TUHUKM Kypca «['eomerpum» B 10—11 knaccax:
«MuororpasHukmn», «lIpsMbIe U INIOCKOCTH B ITPOCTPAHCTBE», «Tena BpameHus»,
«BexTopsl ¥ KOOpAMHATHI B IPOCTPAHCTBEY. POPMUPOBAHUE JIOTUYECKUX YMEHUN
pacupenensaercs He TOJIBKO II0 COJEPKAaTENIbHBIM JIMHUSAM, HO W II0O TOAaM
0o0y4eHHs Ha YPOBHE CPEIHETO 00IIero 00pa3oBaHUsI.

Conepxanne 00pa3oBaHUS, COOTBETCTBYIOLIEE MPEAMETHBIM pe3yibTaTaM
OCBOEHHMsI paboyeil mIporpaMMmbl, pacHpeneia€HHbBIM 10 TrojaM OOydYeHHs,
CTPYKTYpUpPOBAaHO TakuM o0Opa3oMm, 4TOObl OBJAJAECHHE T'€OMETPUUECKUMHU
NOHATUSAMHU U HaBBIKAMHU OCYLIECTBIISJIOCH ITOCJIEN0BATENBHO U IOCTYIIATEIBHO, C
cOOII0ICHHEM IPUHLIUIIA IPEEMCTBEHHOCTH, YTOOBI HOBBIEC 3HAHUS BKJIIOYAJHNCH B
OOLIYI0 CHUCTEMY T€OMETPUYECKUX MPEICTaBICHUN OOydYaromuXcs, paciiupss u
yriyostsist e€, 00pa3ysi MPOUYHbIE MHOYKECTBEHHBIE CBSI3H.

MECTO YYEBHOI'O KYPCA B YYEBHOM IIVIAHE

Ha uzydenue reometpumn otBoAuTCs 2 yaca B Henento B 10 kinacce u 1 yac B
Hezemo B 11 kmacce, Bcero 3a iBa rona ooydenus - 102 yueOHbIX daca.



COJEPKXAHUE YYEBHOTI O KYPCA
10 KJTIACC

IIpsiMbIe M IJIOCKOCTH B POCTPAHCTBE

OCHOBHBIE  TIOHATHS ~ CcTepeoMeTpur. Touka, mpsAMas, IUIOCKOCTb,
npoctpancTBo. I[loHsiTHE 00 aKCMOMAaTHYECKOM TOCTPOEHUH CTEPEOMETPUU:
aKCUOMBI CTEPEOMETPUH U CIICICTBUS U3 HUX.

B3auMHOEe pacrosnokeHue IMpsMBIX B IPOCTPAHCTBE: IEpECEKaroLIuecs,
napajuielbHble M CKpeluBamoIuecs mnpsMsele. llapamnensHoOCTs HpsAMBIX U
IJIOCKOCTEW B NPOCTPAHCTBE: MAapAJUICIbHBIE MNPSIMBIE B  IIPOCTPAHCTBE;
[IapaJUIeNIBHOCTh TPEX MPAMBIX; NAPAJLIEIBHOCTD NMPAMOW M IUIOCKOCTH. YTUIBI C
COHANPABJIICHHBIMUA CTOPOHAaMH; YIOJ MEXAYy IpsMBIMH B IIPOCTPAHCTBE.
[TapannenbHOCTH TUIOCKOCTEM: rapasuieIbHbIE TUIOCKOCTH; CBOMCTBA
napauieNibHbIX IUIOCKocTe. IIpocrteifimme mnpocTpaHCTBEHHbIE (UTYpPHI Ha
IUIOCKOCTH: TETpadIp, Ky0, napajjiesielumnea; IoCTpOeHUE CEUSHUIA.

[leprieHIUKYISIPHOCTD NPSIMOM M TUIOCKOCTH: NEPIEHINKYJIAPHBIE MIPSMBIC B
IIPOCTPAHCTBE, MpsAMBIC MAPAJUICIBbHBICE W NEPHCHAMKYJISAPHBIE K IIJIOCKOCTH,
IIPU3HAK NEPIECHAMKYJIIPHOCTH NPSIMOM M IUIOCKOCTH, TeopemMa O MNpsAMOU
NEPIECHINKYJIIPHONW IUIOCKOCTH. YTJIBI B IIPOCTPAHCTBE: YIOJI MEXAY NPSIMON U
IJIOCKOCTBIO;  ABYTPAaHHBIM  yroJ, JIMHEHHBIM YroJ JBYIPaHHOIO  yIJa.
[leprieHIUKYIISIp U HAKIIOHHBIE: PACCTOSIHAE OT TOYKHU 10 IIJIOCKOCTH, PACCTOSTHUE
OT TpsAMOM 10  MJIOCKOCTH,  MpoeKkuuss  (GUrypel  Ha  IUIOCKOCTb.
[lepneHAMKYIAPHOCT  IUIOCKOCTEW: IPU3HAK  IEPHEHAMKYJAPHOCTH  ABYX
II0CKOCTEN. Teopema 0 TpEX NePHEeHIUKYISpax.

MHororpaHHuKHu

[IoHsiTHE MHOTOIPaHHHKA, OCHOBHBIE 3JIEMEHTHl MHOTOI'DAaHHMKA, BBIITYKJIBIE
Y HEBBIITYKJIBIE MHOIOTPAHHUKH; pa3BEPTKA MHOrorpaHHuka. [Ipusma: n-yronapHas
pU3Ma; TPaHU U OCHOBAHUS NMPU3MBbI; IpsiMas U HaKJIOHHAs MPU3Mbl, OOKOBas U
IIOJIHAs IIOBEPXHOCTh IIPU3MBI. [Tapannenenunen, IPSAMOYTOJIbHBIN
napajuiesienunes; U ero cpoucrsa. llupammpa: n-yronpHas nupamuaa, rpaHd U
OCHOBaHUE MUPaMU/Ibl; OOKOBAs M MOJIHAs IOBEPXHOCTh MUPAMU/IbL; TPaBUIIbHAS U
yCeu€HHas INHUpaMuJa. OJEMEHTbl Ipu3Mbl M nupamuzasl. lIpaBunbHbIe
MHOI'OTPAHHUKU: MOHATUE NPABUIBHOIO MHOTOIDAHHUKA; MPABUIIbHAS MPU3MA U
IIpaBWJIbHAs IHMPaMHJA; NPABUIIbHAs TPEYroJibHas IHpPaMUAA W IPaBUIIbHBIN
TeTpadap; KkyO. IlpencraBieHue o mNpaBUIBHBIX MHOTOIPAHHUKAX: OKTadIp,
noaekadIp u ukocadap. CeueHust Npu3Mbl U TUPAMUIBI.

CuMMmeTprs B NIPOCTPAHCTBE: CUMMETPHUsSI OTHOCHUTEIBHO TOYKH, IPSMOM,
IUVIOCKOCTH.  JJEMEHThl CUMMETPUM B MHUPAMMJAAX, Mapajuiejenunenax,
IIPABWJIBHBIX MHOI'OTPAHHUKAX.



Brluucienue 537eMEHTOB MHOTOTPAHHUKOB: pEOpa, AMAroHalIM, YIJIbl.
[Inomanas OOKOBOW TOBEPXHOCTH U IIOJTHOM MOBEPXHOCTH MPSIMON TPU3MBI,
IJIOIIAJh OCHOBAaHMM, TeopemMa O OOKOBOW IOBEPXHOCTU NPSIMOM MPU3MBIL.
[Tnomans OOKOBOW TMOBEPXHOCTH W TOBEPXHOCTH TMPABUJIBHOW MHUPAMUJIBI,
TeopemMa O IUlom@aAn yceu€éHHoW mmpamuibl. [lorsitue 00 00béMe. OOBEM
MAPAMHU/JIbI, IPU3MBL.

[TonoGueie Tena B mnpocTtpaHcTBe. COOTHOLIEHUS MEXAY IUIOHIAAsIMU
MOBEPXHOCTEH, 00BEMaMU TTOTOOHBIX TEI.

11 KJTACC

Tena Bpamenust

[Munuaapuyeckas OBEPXHOCT, oOpasyroiue HUJIMHAPUYECKON
MOBEPXHOCTH, OCh IWIMHIPUYECKON moBepxHOoCcTU. [lunuHap: ocHoOBaHus U
OOKOBasi TMOBEPXHOCTb, OOpa3zylollas W OCh; IUIOMIA[Ab OOKOBOM U MOJHON
MIOBEPXHOCTH.

Konnueckass moBEepXHOCTh, 00pa3yromue KOHUYECKON MOBEPXHOCTH, OCh U
BepIIMHA KOHUYECKOM noBepxHocTu. KoHyc: OCHOBaHME U BepIlIrHa, 00pa3yroias
U OChb, IUIOMaJb OOKOBOM W TIOJHOW IOBEPXHOCTU. YCEUEHHBIM KOHYC:
o0Opa3syrolre 1 BRICOTa; OCHOBAHUS U OOKOBasi TOBEPXHOCTb.

Chepa n map: 1meHTp, paauyc, TUAMETP; IUIOMAIb MOBEPXHOCTU C(]ephl.
B3anmMHoe pacnonoxkenue chepsl U MIOCKOCTH; KacaTelabHas TUIOCKOCTh K cdepe;
I011a1b Chephl.

N300paxkeHue Ten BpallleHHs Ha MIIOCKOCTH. Pa3BEpTka HUIMH]Ipa U KOHYCA.

KoMOuHanun Tem BpalieHuss W MHOTOTPAHHUKOB. MHOTOTPAaHHUK,
OmMCaHHBIM OKOJIO cdephl; chepa, BOHCaHHAsT B MHOTOTPAHHHUK, WM TEJO
BpalICHUS.

[Tonsarue 06 06bEMe. OCHOBHBIE CBOMCTBA 00BEMOB Tell. Teopema 006 00béMe
NPSIMOYTOJILHOTO Tapajiesnenunena M ciaeAcTBuss u3 He€. OO0bEM LUIUHIpA,
koHyca. O0BEM 1mapa u miomass chepsl.

[TomoGueie Tena B mpocTtpaHcTBe. COOTHOMIEHUS MEXAY TUIOMIAASIMU
MOBEPXHOCTEHN, 00bEMaMU TTOAOOHBIX TEI.

Ceuenus mwiuHapa (TapaJUIebHO W TEPHEHAMKYJISIPHO OCH), CEUEHHUS
KOHyca (mapajuieIbHO€ OCHOBAaHUIO M MPOXOJAIIEE 4Yepe3 BEPIIMHY), CEUEHUS
niapa.

BekTopbl 1 KOOPAUHATHI B IPOCTPAHCTBE

Bexrop Ha miiockoctu u B npoctpancTBe. ClIoKeHNe U BRIUUTAHHUE BEKTOPOB.
YMHOXKEHUE BEKTOpa Ha 4ucio. Pazno)keHre BEKTOpa Mo TPEM HEKOMILIaHAPHBIM
BekTopam. [lpaBuiio mapaminenenunena. PemieHwe 3amay, CBSI3aHHBIX €
IIPUMEHEHUEM IIpaBWJI JACUCTBHM C Bekropamu. IIpsaMoyronpHas cucrema



KoopauHat B mpoctpaHcTBe. Koopaunatel BekTopa. Ilpocteiimme 3amaum B
KOOpJIMHATax. YTroa Mexay BekTopamu. CKalasipHOE MNPOU3BENIEHUE BEKTOPOB.
Brluucnenue yrioB Mexay MPSMBIMU U IJIOCKOCTSIMU. KoopIMHAaTHO-BEKTOPHBIN
METOJ] TP PEIICHUU T€OMETPUUECKUX 3a/1au.



IINIAHUPYEMBIE PE3YJIBTATbBI
JIMYHOCTHBIE PE3YJIBTATBI

JIM4HOCTHBIE pe3yibTaThl OCBOEHMSI MpOrpaMMbl y4eOHOro MpeaMera
«MareMaTuka» XapaKTepU3yIOTC:

I'paxxnanckoe BocnuTanme:

c(hOpMUPOBAHHOCTHIO TPAKIAHCKOM MO3UIIUNA O00YUYAOIIETOCS] KaK aKTHBHOTO
U OTBETCTBEHHOIO 4YJ€Ha POCCHUMCKOrO OOIIECTBA, MPEACTABICHUEM O
MaTEMaTUYECKUX OCHOBAX (PYHKIMOHUPOBAHUS PA3JIMYHBIX CTPYKTYp, SBIICHUM,
IpoLeyp TPaXAaHCKOTO oOmecTBa (BBIOOPHI, OMPOCHI W TIpP.), yMEHUEM
B3aMMOJICHCTBOBAaTh C COI[MAJbHBIMA HWHCTUTYTAMHU B COOTBETCTBUM C HX
GYHKIUSMHA 1 HA3HAUYCHHUEM.

IlaTpuoTrn4yeckoe BOCIIUTAHME:

c(hOpMUPOBAHHOCTHIO POCCUUCKON TPAXKIAHCKON UACHTUYHOCTH, YBAKEHHS K
MPOIIIOMY Y HAaCTOSIIIEMY POCCUICKON MAaTEMAaTUKU, [IEHHOCTHBIM OTHOIIEHUEM K
JOCTHKEHUSM POCCUMCKUX MAaTEMAaTUKOB U POCCUUCKON MAaTEMAaTUYECKOU IIKOJIBI,
K HCIOJb30BAHUIO 3THUX JOCTHXKEHUW B JPYrMX HayKaX, TEXHOJOTHUSX, cdepax
SKOHOMHKH.

JlyXOBHO-HPABCTBEHHOT0 BOCIIMTAHUSA:

OCO3HAHUEM JTYXOBHBIX LIEHHOCTEN POCCHICKOTO HApOJa;
c(hOpMUPOBAHHOCTHIO  HPABCTBEHHOTO  CO3HAHUS, OSTUYECKOTO  IOBEICHUS,
CBSI3aHHOTO C IMPAKTUYECKUM MMPUMEHEHUEM JIOCTHKEHUN HAYKHU U JEATEIIbHOCTHIO
y4€HOI0; OCO3HAHUEM JIMYHOTO BKJIaJa B IOCTPOCHUE YCTONYMBOTO OYAYIIETrO.

JcTeTHYeCKOe BOCIIUTAHUE:

ACTETUYECKUM OTHOIIEHUEM K MHPY, BKIIOYAsi ACTETUKY MaTEMaTHUYECKUX
3aKOHOMEPHOCTEH, 00BEKTOB, 3ajad4, pELIEHN, pacCCyXICHUN;
BOCIIPUUMYHMBOCTBIO K MATEMAaTUYECKUM aCIIEKTaM Pa3JIMYHbIX BUJOB UCKYCCTBA.

PDusnyeckoe BOCIUTAHKE:

c(hOPMUPOBAHHOCTHIO YMEHHUS TPUMEHATh MaTEMAaTUYCCKHUE 3HAHUS B
WHTEpecax 3J0pOBOTO U 6€30macHOro 00pasa KU3HU, OTBETCTBEHHOTO OTHOIICHUS
K CBOEMY 3/I0POBBIO (310pOBOE MHUTaHHUE, COATAHCUPOBAHHBIA PEKUM 3aHITHN U

OTJIbIXa, peryisipHas busnueckas aKTUBHOCTb); bu3nuecKoro
COBEpIIECHCTBOBAHUS, npu 3aHATUAX CIIOPTUBHO-03/I0POBUTEIBHOI
JEATEIIbHOCTHIO.

Tpynosoe BocniuTanue:

TOTOBHOCTBIO K TPYHy, OCO3HAHHUEM IICHHOCTH TPYIOJIHOOUS; MHTEPECOM K
paznuuHbiM  chepaM  MpPo(eCcCHOHANBHON  JCATEIBHOCTH, CBS3aHHBIM  C
MATeMaTUKOW W €€ TPUJIOKCHHUSIMH, YMEHHUEM COBEpIIaTh OCO3HAHHBIA BBIOOD
Oynymedd mnpodeccur U peanr30BBIBATH COOCTBEHHBIC KU3HCHHBIC TIIAHBI;



TOTOBHOCTBIO UM  CIIOCOOHOCTBIO K MaTeMaTHMYecKoMy oOOpa3oBaHHI0 U
caMO0Opa30BaHNI0 Ha NPOTSHKEHUM BCEM JKU3HU; TOTOBHOCTBIO K AKTUBHOMY
YYaCTHIO B PEIICHUH NTPAKTHUECKUX 3a/1a4 MaTEMAaTUYECKON HAIIPABICHHOCTH.

JKOJIOTHYEeCKOe BOCIIUTAHHUE:

c(OpPMHUPOBAHHOCTBIO 3KOJOTHYECKOW KYJIbTYphl, MOHHMAaHUEM BIIUSHUA
COLIMAJIBHO-D)KOHOMHUYECKUX IIPOLIECCOB HA COCTOSIHUE NPUPOAHONW U COLMAIBHOU
Cpelbl, OCO3HAaHUEM TIJIOOAJBHOTO  XapakTepa JKOJOTMYECKUX MpodiIeM;
OpHMEHTAllMEed Ha NPUMEHEHUE MAaTeMaTH4YECKUX 3HAHUU JUI PELICHMS 3a1ad B
o0jacTu OKpyXKawollel cpepl, IUIAHUPOBAHUS TOCTYNIKOB M OLEHKH HX
BO3MOKHBIX ITOCJIEACTBUN JJI1 OKPYKAIOIEW CPEJIbI.

IleHHOCTH HAYYHOI'O IO3HAHMSA:

c(OpPMUPOBAHHOCTBI0 MHPOBO33PEHHUS, COOTBETCTBYIOLIETO COBPEMEHHOMY
YPOBHIO  pa3BUTHS HAyKM M  OOUIECTBEHHOM MpPaKTHUKW, MMOHHUMAaHHEM
MaTeMaTHYeCKON HayKH Kak c(epbl 4YeIOBEUECKON MAESITeNbHOCTH, ITaloB €€
pa3BUTUSA W 3HAYUMOCTH JUIA Pa3BUTUS LUBUIM3ALMM; OBJIAJECHUEM S3BIKOM
MaTE€MaTUKM M MaTEeMaTU4YECKOM KyJIbTYpOM KaK CPEICTBOM IIO3HAHUS MUPA;
TOTOBHOCTBIO OCYILECTBIIATH ITPOCKTHYKO M MCCIIECHOBATENbCKYHO JESITEIBHOCTD
VWHJVMBUAYAJIBHO U B IPYIIIE.

METAINIPEJMETHBIE PE3YJIBTATbBI

MeranpeaMeTHbIe Pe3yJIbTaThl OCBOCHHS MPOTPAMMBI Y4E€OHOTO MpeaMera
«Marematuka XapaKTepU3yTCs OBJIaJICHHEM YHUBEPCATbHBIMU
NO3HABAMENbHBIMU  OCUCMBUAMU,  VHUBEPCAIbHLIMU — KOMMYHUKAMUBHBIMU
0elcCmBUsAMU, YHUBEPCATIbHBIMU Pe2YTIIMUSHBIMU OetiCMBUIMU.

1)  Vuueepcanvnvie  no3nasamenvmvle  Oelicmsus,  0becnedusarom
Gdopmuposanue 6a308blX KOSHUMUBHLIX HNPOYECCO8 00yuaowuxcs (0ceoeHue
Memoo08  NO3HAHUSL  OKpYxHCAowe2o  Mupa;  NpUMeHeHue  J102U4eCcKUX,
uccnedosamenbCKux onepayuil, ymeHut pabomams ¢ uHgopmayueii).

ba3oBble jlornyeckue aeicTBus:

e BBIABIIATh U XaPaKTEPU30BATh CYIIECTBEHHbBIE MPU3HAKA MAaTEMaTUYECKUX
00BEKTOB, TMOHATHUNA, OTHOIICHUA MEXIY MOHATHAMU; (HOPMYIUPOBATH
omnpeNeeHusl TMOHATUW; YCTaHABIMBATh  CYIIECTBEHHBIM  MPU3HAK
KJIacCCU(UKALMU, OCHOBAHUA MJIi OOOOIICHHS W CpPaBHEHUS, KpUTEPHUU
IPOBOAMMOIO aHAIIN3A;

e BOCIpPUHUMATH, (OopMymIUpOBaTH U MNPeoOpPa3OBBHIBATH  CYXKICHUS:
YTBEPAUTENbHBIE U OTpULATEIbHBIC, €AMHUYHBIC, YACTHBIE U OOUIHE;
YCIIOBHBIE;

e BBIABIATH  MATEeMaTHYECKHE  3aKOHOMEPHOCTH,  B3aWUMOCBSI3U U
npoTuBopeurss B (aKkTax, JMAHHBIX, HAONIOACHUSX W YTBEPKICHUSIX;



npeajiaraTh ~ KpUTEpUM Ui BBISIBJICHUS ~ 3aKOHOMEpPHOCTEH U
MIPOTUBOPEUHH;

e JieJaTh BBIBOJbI C HCIIOJIB30BAHUEM 3aKOHOB JIOTMKH, JIEAYKTUBHBIX U
VWHIYKTUBHBIX YMO3aKIIOUEHUH, YMO3AKIIIOUEHUH 110 aHAJIOTHH;

e TPOBOAMTH CaMOCTOSITEJIHO JI0Ka3aTeNbCTBA MaTeMaTHYECKUX
YTBEPKJICHUM (TPSMbIE U OT MPOTUBHOTO), BHICTPAUBATH apryMEHTAIIUIO,
NPUBOAUTH MPUMEPHl U KOHTPIPUMEPHI; OOOCHOBBIBATH COOCTBEHHBIE
CY>KICHHS U BHIBOJIbI;

e BbIOMpaTh cmoco0 pemeHus y4eOHOM 3afaun (CpaBHHUBATH HECKOJBKO
BapHAHTOB pEUIeHMs, BBIOMpaTh Hauboiee MNOAXOAAINMNA C y4ETOM
CaMOCTOSITEJIbHO BbIJICJIEHHBIX KPUTEPHUEB).

Ba3oBhIe ucciieqoBare/bLCKHe 1eHCTBUA:

e HCIOJB30BaTh BOMPOCHI KaK HCCIEAOBATEIbCKUN MHCTPYMEHT MO3HAHUS;
(dbopMynTupoBaTh BOIPOCH], (UKCHUPYIOLIUME MPOTUBOPEUHE, MPOOIEMY,
yCTaHaBJIMBaTh HCKOMOE€ W  JaHHOe, (QopMUpOBaTh  THUIOTE3Y,
apryMEHTUPOBATh CBOIO MO3UIUIO, MHEHUE;

e TMPOBOJUTH CaMOCTOSTEJIbHO CIUTAaHUPOBAHHBIN HKCIIEPUMEHT,
UCCIIEIOBAaHUE TI0 YCTAaHOBJIEHHUIO OCOOEHHOCTEH MaTeMaTH4eCKOIro
o0BbeKTa, SBJICHMS, MPOLECCa, BBIABICHUIO 3aBUCHUMOCTEH MEXIY
00beKTaMu, SIBJICHUSIMU, TIPOLIECCAMH;

e CaMOCTOSITENILHO (hOPMYIUPOBATH 0OOOIIEHUSI M BBIBOJIBI 110 pe3yjIbTaTaM
IPOBEAEHHOTO HAOMIOCHUS, UCCIEIOBaHMs, OLEHUBATh JOCTOBEPHOCTH
MOJIYYCHHBIX PE3yJIbTaTOB, BEIBOJOB M 000O0ITICHUI;

e TMPOTHO3MPOBATh BO3MOXHOE Pa3BUTHE MpOIECCa, a TAaKKE BBIIBUTAThH
MPEANOJIOKEHUS O €r0 Pa3BUTUU B HOBBIX YCIOBHSIX.

Pa6ora ¢ unpopmaunmeii:

e BBIABJIATH AePUINUTHI MHPOPMAIUH, NAHHBIX, HEOOXOJUMBIX IJIsi OTBETA
Ha BOIIPOC U JJIS PELICHUS 3aauu;

e BbIOMpaTh UH(OpPMALMIO U3  MCTOYHUKOB  PAa3JMYHBIX  THUIIOB,
aHaJIM3UPOBaTh, CUCTEMATU3UPOBATh U MHTEPIPETUPOBATH UH(POPMALIKIO
Pa3IMYHBIX BUJOB U (GOPM MPEACTABICHHUS;

e CTPYKTYypUpPOBaTh MH(OPMALINIO, TIPEACTABIATH €€ B Pa3IMUHBIX (opMax,
WLTIOCTPUPOBATH rpapuuecKH;

e OIICHUBATH HaAEKHOCTD uHdopMaIuu o CaMOCTOSTEJIbHO
c(hopMyITUPOBAaHHBIM KPUTEPHUSIM.

2)  VuueepcanvHvie KOMMYHUKAmMUGHble  Oelcmeus, 0Oecnevusarom

chopMUpo8anHOCMb COYUATILHBIX HABLIKOG 00VHUAIOUJUXCSL.

Oo0menne:



BOCIIPUHUMATh M  (QPOPMYJIHMPOBATH CYXJIECHHS B COOTBETCTBUU C
YCIIOBUSIMU U LIEJIIMH OOIIEHHMS; SICHO, TOYHO, TPAMOTHO BBIpaXXaTh CBOIO
TOYKY 3pPEHHSI B YCTHBIX U NUCBMEHHBIX TEKCTaxX, 1aBaThb MOSICHEHUS IO
XOJly pelleHUs 3a/1a4i, KOMMEHTHUPOBATh MOJYYEHHBIN PE3yJIbTaT;

B X0JI¢ 00CY>KJIEHUS 3a7]aBaTh BOMPOCHI MO CYIIECTBY 00CYK1a€MOM TEMBI,
po0JIeMbl, perraeMoi 3aj1auu, BbICKa3bIBaTh UECH, HAIICJICHHbIE HAa TTOUCK
pPELIEHHUsI; COMOCTAaBIATh CBOM CYKIECHHS C CYXACHUSMH JPYTIUX
YYaCTHUKOB JHaliora, oOHapyXUBaTh pa3iMyle U CXOJCTBO MO3HIIMIA; B
KOPPEKTHOM popme popMyTupoBaTh pa3HOIIACHS, CBOM BO3PAKECHHUS,
NOPEACTABIATh  PE3yJbTaThbl  PELICHHs  3aJadd,  JIKCIIEPUMEHTA,
UCCJIEIOBAHMS,  NPOEKTa;  CaMOCTOSITENIbHO  BhIOMpaTh  (opmar
BBICTYIUICHUS C YYETOM 3aJ1ay MPE3EHTAMU U OCOOEHHOCTEN ayAUTOPUH.

CoTpyaHuvecTBO:

3)

NOHMMAaTh W  HCHOJb30BaTh  MPEUMYIIECTBA  KOMAHIHOM U
WHIMBHUIYAIBHON pabOThI IPU PEIICHUH YIeOHBIX 3a/1a4; MPUHUMATH I1eJTb
COBMECTHOH JEATENbHOCTH, IUIAHUPOBATh OPTaHU3AIUI0 COBMECTHOM
paboThI, pacpeAesaTh BUABI pabOT, JOTOBapUBATHCS, 00CYKIATh MPOIIECC
U pe3ynbTat paboThl; 00001IaTh MHEHHUS HECKOJIBKUX JIIOJICH;
y4acTBOBaTh B TPYNIOBBIX (popmax paboTsl (00CykaeHHS, 0OMEH MHEHU,
«MO3TOBBIE IITYPMBD)» W WHBIC); BBHIMOJIHATH CBOIO YacTh pabOTHI U
KOOPAMHHUPOBATh CBOM JICHCTBUS C JPYTMMH WICHAMH KOMAaH]IbI;
OILICHMBATh KAa4eCTBO CBOETrO BKJIaJa B OOUIMI MPOAYKT MO KPUTEPHSIM,
c(hOpMyJIMPOBAHHBIM YYaCTHUKAMH B3aUMO/ICHCTBUS.

Yuueepcanvuvie  pecynamuenvie  Oeticmeus, obecneuusarom

GdopmuposaHrue cMbLCIOBbIX YCMAHOBOK U HCUZHEHHBIX HABbIKOG TUYHOCHIU.
Camoopranusanus:

COCTAaBJIATH IJIaH, JITOPUTM PELICHUS 3a]1a4i, BRIOUPATh CIIOCO0 pelleHus
¢ y4€TOM MMEIOIIUXCS PECYPCOB M COOCTBEHHBIX BO3MOKHOCTEH,
apryMEHTHPOBATh U KOPPEKTUPOBATH BAPUAHTHI PEIIEHUN C YYETOM HOBOU
uHbOpMaInu.

CaMOKOHTPOJIb:

BJIAJ€Th HABBIKAMU TO3HABAaTEIbHON pedieKcur Kak OCO3HaHUS
COBEpPUIAEMBIX JIEVCTBUA U MBICIUTEIBHBIX MPOLECCOB, UX PE3YJIbTATOB;
BIAJCTh CHOCOOAMU  CaMONPOBEPKH, CAMOKOHTPOJISI Tpolecca |
pe3yJabpTara peuieHrs MaTeMaTUueCKOM 3a/1auu;

NPEABUNIETh TPYIHOCTH, KOTOPbIE MOTYT BO3HHKHYTh MpPHU PELIEHUU
3a7la4l, BHOCUTb KOPPEKTHUBBI B JI€ITEIBHOCTh HA OCHOBE HOBBIX
00CTOSATEILCTB, JAHHBIX, HAMICHHBIX ONTHOOK, BHISIBJICHHBIX TPYTHOCTEH;



e OIEHUBATh COOTBETCTBHE pE3YJbTaTa WEIH U YCIOBHUSIM, OOBICHSTH
NPUYUHBI JTOCTUKEHUSI WIM HEIOCTH)KEHHS pe3yJbTaTOB JESTEbHOCTH,
HAXOJUTh OIMUOKY, AaBaTh OLIEHKY MPUOOPETEHHOMY OIIBITY.

IMPEAMETHBIE PE3YJ/IBTATDBI
10 KJTIACC

OnepupoBaTh NOHATUSIMU: TOUKA, NIPAMAas, INIOCKOCTb.

[IpUMEHSTh aKCHOMBI CTEPEOMETPUU M CIEACTBUSI M3 HUX MPU PEIICHHUU
reOMETPUYECKUX 3a/au.

OnepupoBaTh NOHATUSIMU: MAPALICIBHOCTh U MEPIEHIUKYISIPHOCTD MPAMBIX
U TNIOCKOCTEHM.

KnaccudummpoBate B3aMMHOE pPaCHOJIOKEHUE TMPSMBIX W TUIOCKOCTEH B
MPOCTPAHCTRBE.

OnepupoBaTh MNOHSATUSMH: ABYIPAHHBIM Yroyi, TpaHU JIBYTPAHHOIO YIJia,
pebpo ABYTpaHHOTrO yrja; JUHEWHBIM yroj ABYIPAHHOTO YyTIJa; TpajycHas mepa
JIBYTPAHHOTO yTJIA.

OnepupoBaTh MOHATUSMU: MHOTOIPAHHUK, BBIMYKJIBIA W HEBBITYKIbIHA
MHOT'OTPAaHHHUK, 3JIEMEHTHI MHOTOTpaHHUKA, TPaBUIIbHBI MHOTOTPAHHUK.

Pacno3HaBaTh OCHOBHBIE BHJIBI MHOTOIPAaHHUKOB (MUpamMuia; IpPU3Ma,
MPSIMOYTOJIbHBIN TTapajuiesienune], Kyo).

Knaccudgunmposathb MHOTOTPaHHUKH, BBIOWpas OCHOBaHUS JUTSE
kinaccudukanyy  (BBITYKIbIE W HEBBIMYKJIbIE MHOTOTPAHHUKH, TPABUIIHHBIC
MHOTOTPaHHUKU; MPSAMbIE U HAKJIOHHBIE PU3MBbl, TApaJICIICIUIEIbI).

OnepupoBaTh NOHATUSIMU: CEKYIAS MIJIOCKOCTh, CEUCHUE MHOTOIPAaHHUKOB.

OOBSACHITH TPUHIUIIBI TTOCTPOCHUS CEUEHUM, UCTIONB3YsI METO/ CJIC/IOB.

CTpouTh CEUEHHS] MHOTOTPAHHHUKOB METOJOM  CJIEIOB,  BBINOJHATH
(BBIHOCHBIE) TIOCKHE YEPTEKH M3 PUCYHKOB MPOCTHIX OOBEMHBIX (GUTYp: BUI
CBEpXY, COOKY, CHU3Y.

Pemrats 3agaun Ha HAXOXKJEHUE TEOMETPUUECKUX BEJIMYMH IO 00pas3liaM UiIu
alroOpuTMaM, TPUMEHSSI HW3BECTHBIC AQHAJUTHUYECKHE METOAbl IIPU PEUICHUU
CTaHJIaPTHBIX MAaTEMAaTHYECKUX 3a/1a4 Ha BBIYUCIICHUE PACCTOSHUN MEXITY ABYMS
TOYKaMH, OT TOYKHM JO TMPsAMOW, OT TOYKH [JI0 TUIOCKOCTH, MEXKIY
CKPENIMBAIOIIMMUCS PSMBIMHU.

Pemrate 3agaun Ha HAXOXKJEHUE TEOMETPUUECKUX BEJIMYMH IO 00pas3liaM UiIu
aNropuTMaM, ITPUMEHSSI W3BECTHBIC AHAJUTHUYECKUE METOAbl IPU PEHICHUU
CTAHJAPTHBIX MAaTeMaTUYECKUX 3aJad Ha BBIYUCIEHUE YIJOB  MEXIY
CKpPCIIMBAIOIIUMUCS MOPSIMBIMU, MEXKAYy TMPAMOM U  IUIOCKOCTBbIO, MEXIY
IJIOCKOCTSIMM, IBYTPAHHBIX YTJIOB.



Boiuucasate 00bEMBI U MJIOMIAM TTOBEPXHOCTEH MHOTOTPAHHUKOB (MIPU3Ma,
nupamMpza) ¢ OpuMeHeHHeM (OpMyJ; BBIYHCIATH COOTHOILIEHUS MEXKIY
IJIOIIAASMU TOBEPXHOCTEHN, 00BEMaMU TOTI0OHBIX MHOTOI'PAHHUKOB.

OnepupoBaTth MNOHATHSAMHU: CHMMETpPUS B IPOCTPAHCTBE;, LEHTP, OCh H
IUIOCKOCTh CHMMETPHH; LIEHTP, OCh H IJIOCKOCTh CUMMETPUHN (QUTYPBI.

W3Bnekath, MpeoOpa3oBbIBATH W HHTEPIPETHPOBATH HMHPOPMALMIO O
POCTPAHCTBEHHBIX T€OMETPUUYECKUX (PUTYypaX, MPECTABICHHYIO Ha YEpTekKax U
PUCYHKaX.

[TpumensTe reomeTpuueckue (HaKTbl Ui PEUICHHs] CTEPEOMETPUUECKUX
3aJ1a4, MPEeANOIaratonX HECKOIbKO AroB PEIICHHUs], €CIH YCIOBUS TPUMEHEHUS
3a/1aHbl B IBHOM (hopme.

[IpyuMeHATh  MpPOCTEWIINE NPOrpaMMHBIE  CpPEICTBA M JBJIEKTPOHHO-
KOMMYHUKAIIMOHHBIE CUCTEMBI IPU PEIIEHUH CTEPEOMETPUYECKHX 3a/1a4.

[IpuBoAMTH MpUMEPHl MATEMAaTUYECKHUX 3aKOHOMEPHOCTEH B MPUPOIE U
YKW3HU, PACTIO3HABATH MIPOSIBJICHUE 3aKOHOB F'€OMETPHUH B UCKYCCTBE.

[IpyMeHATh MOJTYyYECHHBbIE 3HAHMS HA MPAKTUKE: aHAJIU3UPOBATH pPEalbHBIC
CUTyallud W TPUMEHATb HW3YYEHHBIE IOHATHS B MPOLECCE IOUCKA PEMICHUS
MaTeMaTH4eCcKu C(HOPMYIMPOBAHHOW MPOOJIEMBbI, MOJAEIUPOBATH pPEasbHBIC
CUTyallUM Ha SA3bIKE TE€OMETPHUH, MCCIEJ0BAaTh IOCTPOCHHBIE MOJEIN C
UCIT0JIb30BAHUEM F€OMETPUUYECKUX MTOHATUI U TEOpeM, anmnapara ajareopbl; pemarhb
MIPAKTUYECKUE 3a7a4H, CBA3aHHBIE C HAXOKICHUEM T€OMETPUUECKNUX BEJINYMH.

11 KIIACC

OnepupoBaTh TOHATHIMH: [WIWHIAPUYECKAs TOBEPXHOCTh, OOpa3yOIIHE
HWIMHAPUYECKONM  MOBEPXHOCTH;  UWIMHIADP,  KOHUYECKAs  ITOBEPXHOCT,
oOpa3yrolre KOHUYECKON MOBEPXHOCTH, KOHYC; cpepuueckasi IOBEPXHOCTb.

Pacnio3naBate Tena BpaieHus (HUIMHAP, KOHYC, cdepa u map).

OOBIICHATH CIOCOOBI MOJTYYEHHUS TEJ BPAILICHHUS.

KnaccudummpoBats B3auMHOE pacrosiokeHne chepbl U MITOCKOCTH.

OnepupoBatTh MOHITUSIMU: IIAPOBOM CETMEHT, OCHOBAaHUE CETMEHTAa, BhICOTA
CEerMEHTA; IIAPOBOM CJIOM, OCHOBAHME IIAPOBOrO CJIOS, BBICOTA IIAPOBOIO CIIOS;
IapOBOM CEKTOP.

Beruucnasate 00BEMBI W IUIOMIAAM  TOBEPXHOCTEH TN  BpalieHUs,
TEOMETPUUYECKUX TEJ C IPUMEHEHUEM (HOpMyI.

OnepupoBaTh TMOHSATHUSMH: MHOTOTPAaHHUK, BIHMCAHHBIK B chepy #
OMMCaHHBIM OKOJIO cdepbl; cdepa, BOUCAHHAS B MHOTOIPAHHHUK WA TEJIO
BpALLCHUS.

BBIaucasTe COOTHOIICHUST MEXAY IUIONIAISIMH TIOBEPXHOCTEH M 00BEMaMu
MOTO0HBIX TE.



N300paxaTs u3yyaeMble (QUIypbl OT PYKM U C NPUMEHEHHEM MPOCTHIX
4epTEKHBIX UHCTPYMEHTOB.

BbInosiHATE (BBIHOCHBIE) IJIOCKUE YEPTEKU U3 PUCYHKOB IIPOCTHIX OOBEMHBIX
buryp: Bua cBepxy, cOOKy, CHU3Y; CTPOUTH CEUCHHS TEJ BPAILLECHUS.

W3Bnekatb, HWHTEPHPETUPOBATH W MpeoOpa3oBbIBaTh HH(OpPMALHMIO O
IPOCTPAHCTBEHHBIX I€OMETPUUECKUX (PUTYpax, MPEICTAaBICHHYIO Ha 4epTEKax U
pPUCYHKaXx.

OmnepupoBaTh MOHITHEM BEKTOP B IPOCTPAHCTBE.

BoInonHATe  JEHCTBUSL CIOKEHUS BEKTOPOB, BBIYUTAHHUS BEKTOPOB H
YMHOXEHHS BEKTOpaA Ha YUCIIO, OOBICHITH, KAKHMHU CBOWCTBAMU OHH 00JIaHat0T.

[TpuMmeHsTH IpaBUIIO NapaslieenuIea.

OmnepupoBaTh MOHATUSAMU: I€KAPTOBBI KOOPJAUHATHI B POCTPAHCTBE, BEKTOD,
MOJIyJIb BEKTOpa, PABEHCTBO BEKTOPOB, KOOPAMHATHI BEKTOpPA, YroJl MEXKIY
BEKTOPAMH, CKAJIIPHOE MTPOU3BEACHNE BEKTOPOB, KOJUIMHEAPHBIE U KOMILJIAHAPHBIE
BEKTOPBI.

HaxoauTts cyMMy BEKTOPOB M IPOU3BEIEHUE BEKTOPA HA YUCIIO, YTOJI MEKIY
BEKTOPAMH, CKAJIIPHOE IMPOU3BEACHUE, PACKIAAbIBaTh BEKTOp IO JABYM
HEKOJUTUHEAPHBIM BEKTOPaM.

3anaBath IUIOCKOCTh YPaBHEHUEM B JIEKAPTOBON CUCTEME KOOPAUHAT.

[TpumensTh reomeTpuueckue (HaKkThl Ui PELIEHUS] CTEPEOMETPUUYECKUX
3aJ1a4, IPEIOJIaraolliiX HECKOJIBKO I11aroB PEIIEHUs], €CIIM YCIOBHs IPUMEHEHNUS
3aJlaHbl B ABHOM (hopMe.

Pematps mpocreiinne reoMeTpuuecKHe 3aadydl Ha MPUMEHEHHE BEKTOPHO-
KOOPJIMHATHOT'O METO/1a.

Pemare 3amaun Ha [0Ka3aTeNbCTBO MAaTEMATUYECKUX OTHOLIEHUH W
HaXO0X/I€HWE F€OMETPUUECKHUX BEIUYMH 110 00pa3laM WM aJlrOpuTMaM, IpUMEHss
W3BECTHBIC METO/IbI PU PEIICHUH CTaHAAPTHBIX MATEMAaTUYECKUX 3a/1a4.

[IppuMeHATH NpPOCTEHIINE NPOrpaMMHBIE  CpPEICTBA M JJIEKTPOHHO-
KOMMYHHKAIIMOHHBIE CUCTEMBI ITPU PEIIEHUN CTEPEOMETPUUECKUX 3a]1a4.

[TpuBoaUTH HpUMEpPbl MAaTEMaTHUECKUX 3aKOHOMEPHOCTEHl B NpUpOJE U
KU3HU, pacllO3HaBaTh MPOSIBICHUE 3aKOHOB T€OMETPHUH B HCKYCCTBE.

[IpuMeHsTh MONydYeHHbIE 3HAHUS Ha MPAKTUKE: aHAJIM3UPOBATh PEaTbHBIC
CUTyalldid W TPHUMEHATh HU3YyYEHHbIE MOHITHS B MPOIECCE MOHCKA PEIICHUs
MaTeMaTHYeCKU C(OPMYJIMPOBAHHONW IPOOJIEMBI, MOJAEIUPOBATH PEAJBHBIC
CUTyallud Ha A3BIKE TIEOMETPUHM, UCCIEAOBaThb IIOCTPOECHHBIE MOJEIU C
UCIIOJIb30BaHUEM T€OMETPUUYECKUX MOHATHI U TeopeM, amnmapara aireopsl; pemarhb
NPAKTHYECKUE 3a]1a4M, CBA3aHHbIC C HAXOXKIEHUEM I€OMETPUUECKUX BEIHUUH.



TEMATHYECKOE IINTAHUPOBAHUE
10 KIIACC

KonuyectBo yacos DJIEeKTPOHHBIE
Ne HaumeHoBaHue pa3/ie/ioB U TeM (uu¢posBbie)
KonTpoabubie IIpakTuueckue
n/n NPOrpamMMbl Bcero o0pa3oBaTe/bHbIC
padoThI padoTbI
pecypcsbl
1 BBeneHue B cTepeoMeTpuIo 10
) [IpsiMBIe ¥ TUTOCKOCTH B TPOCTPAHCTBE. 12 1 https://resh.edu.ru/books
[TapannenbHOCTh NPSIMBIX U MJIOCKOCTEN
3 [TepneHIUKYISIPHOCTD MPSMBIX U 12 https://resh.edu.ru/books
IIJIOCKOCTEN
https://resh.edu.ru/books
4 VYTl MeXAy NPSIMBIMU U TTIOCKOCTSIMU 10 1
https://resh.edu.ru/book
5 MHoOrorpaHHuK" 11 1 D5.LTEAT. LI DOOXS
6 OOBEMBI MHOTOTPAaHHUKOB 9 1
https://resh.edu.ru/books
7 IloBTOpEHME: CEUEHMS, pACCTOSHUS U YTIIbI 4 1
OBIIEE KOJIMYECTBO YACOB I10 [TPOTPAMME 68 5 0




11 KJIACC

KoanuectBo yacos DJIeKTPOHHbIE
HaumeHoBaHue pa3/ie/ioB U TeM (undpossbie)
Ne ni/m Konrtpoabsnbsie IIpakTnueckue
NMpOrpamMmbl Bcero o0pa3oBaTe/ibHbIE
padoThI padoTbI
pecypchl
Tena Bpaienus 12
https://resh.edu. k
O LEMEL Ter 5 1 ps://resh.edu.ru/books
https://resh.edu.ru/books
BekTopbl 1 KOOpAMHATHI B IPOCTPAHCTBE 10 1
[ToBTOpeHME, 00001IEHNE, 7 1 https://resh.edu.ru/books
cucTeMaTH3allus 3HaHUI
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 34 3 0




IHOYPOYHOE IIVTAHUPOBAHUE

10 KUIIACC
KosanuecTBo 4acon JIeKTPOHHbIE
Ne Hara nugposbie
Tema ypoka Konrpoasusie IIpakTuueckue
n/n Bcero u3ydyeHusi o0pa3oBaTesbHbIE
padoThI padoThI
pecypcsbl

OCHOBHBIE MIOHATHUS CTEPEOMETPUU:
TOYKa, TpsiMasi, IIIOCKOCTb,
npoctpancTBo. [IpaBuia n300pakeHus
Ha PUCYHKaX: H300paKeHUs
TUTOCKOCTEH, MapajuIeIbHBIX MPSIMBIX
(OTpe3KoB), cepeIMHbI OTpE3Ka

https://resh.edu.ru/books

[TonsTus: nepecekaronuecs
TIJIOCKOCTH, TIEPECeKaIoNnuecs mpsmast
U IIJIOCKOCTH

[TonsTus: nepecekaronmecs
IJIOCKOCTH, MIEPECEKAIOLIUECS TTPSAMAst
U IIJIOCKOCTh

https://resh.edu.ru/books

3HaKOMCTBO C MHOI'OI'PaHHHUKaMH,
n300pakeHre MHOTOTPaHHUKOB Ha
PHCYHKaX, Ha IPOCKIIMOHHBIX
yepTexax

HavanwsHbie cBeieHUs 0 KyOe u
nUpamMuIe, UX pa3BEPTKU U MOJICIIH.
CeueHnst MHOTOIPaHHUKOB

https://resh.edu.ru/books

HauaneHbie cBeneHus o kyoe u
nupamMuie, X pa3BEPTKU U MOJIEIH.




Ceuenus MHOTI'OIrpaHHUKOB

[ToHusaTHE 00 aKCHOMATUYECKOM
MMOCTPOCHHUH CTEPEOMETPHUHN: AKCHOMBI
CTEPEOMETPHUH U CICACTBHS M3 HUX

https://resh.edu.ru/books

[ToHusaTHE 00 aKCHOMATUYECKOM
MMOCTPOCHHUH CTEPEOMETPUN: AKCHOMBI
CTEpEOMETPHUU U CIEACTBHS U3 HUX

[ToHusaTHE 00 aKCHOMATUYECKOM
MMOCTPOCHHUH CTEPEOMETPUN: AKCHOMBI
CTEpEOMETPHUU U CIEACTBHS U3 HUX

https://resh.edu.ru/books

10

[Tonsatre 00 akCMOMATHUYECKOM
MMOCTPOCHHUH CTEPEOMETPHUHN: aKCHOMBI
CTepeOMeTpI/II/I U CJIICACTBUSA N3 HUX

11

BsaumHoe pacrnonoxeHue npsiMbix B
MIPOCTPAHCTBE: MepeceKarouecs,
napajuleNIbHbIe U CKPEIIHBAIOIINECs
npsiMble

12

[MapannenbHOCTh IPSIMBIX
TUTOCKOCTEH B MPOCTPAHCTBE:
napajuieNIbHbIC TIPSIMBIC B
MPOCTPAHCTBE; MAPAIICILHOCTh TPEX
MPSIMBIX

https://resh.edu.ru/books

13

HapaHHeJIBHOCTB MMPAMBIX U
IJIOCKOCTEH B MPOCTPAHCTBE:
[TapannenbHOCTh MPSIMOI U TIIIOCKOCTH

https://resh.edu.ru/books

14

Vel ¢ COHaIpaBJICHHBIMU CTOPOHAMUA

15

VYron Mexay npsMbIMU B
MIPOCTPAHCTBE




VYron Mexay npsMbIMU B

16
MIPOCTPAHCTBE
17 [TapannenbHOCTh TIOCKOCTEH: https://resh.edu.ru/books
napaiesbHbIe TUIOCKOCTH
18 CaolicTBa mapauiebHbIX IOCKOCTEHN
[Ipocreiime npocTpaHCTBEHHBIE
https://resh.edu.ru/books
19 (GuUrypsl Ha MIOCKOCTH: TETPAdp, KyO,
napaiesieue,
20 [Toctpoenue ceuenunit
21 ITocTpoeHue ceueHni
KontponbHas padoTa mo teme
2 "IIpsiMble ¥ TUIOCKOCTH B https://resh.edu.ru/books
npoctpaHctse. [lapauienbHOCTh
MPSIMBIX U IJIOCKOCTER"
[leprieHAMKYASIPHOCTH NPAMOUN 1
23 TJTIOCKOCTH: TIEPIICHIUKYJISIPHBIE
MpsIMbIE B IPOCTPAHCTBE
24 [Ipsmbie napauiebHbIE U
MEPIEeHIUKYJISIPHBIE K MJIOCKOCTH
’5 [IpsiMble mapannenbHble U https://resh.edu.ru/books
MEPIECHIUKYISPHBIC K MIIOCKOCTH
2% [Ipu3Hak nepneHaAuKyISIPHOCTH https://resh.edu.ru/books
IIPSIMOM U TNIOCKOCTHU
27 [Tpu3Hak nepneHIuKyISIPHOCTH
IIPSIMOM U TNIOCKOCTHU
Teopema o npsimoit
28 P P https://resh.edu.ru/books

MEPIEHUKYIISIPHON IIJIOCKOCTH




29

Teopema o psiMoi
MEPIEeHIUKYISIPHOM MII0OCKOCTH

30

Teopema o psimoit
MEPIEHIUKYIISIPHON IIJIOCKOCTH

https://resh.edu.ru/books

31

IlepnieHIUKYNSp U HAKIIOHHBIE:
paccTosiHue OT TOUKH JI0 IIJIOCKOCTH,
paccTostHuE OT MPSIMOM J0 MIOCKOCTH

32

IlepnieHIUKYNSp U HAKIIOHHBIE:
paccTosiHue OT TOUKH JI0 IIJIOCKOCTH,
paccTosiHue OT IPSIMOM 110 IIIOCKOCTH

https://resh.edu.ru/books

33

[leprnieHIUKYNSIp U HAKIOHHBIE:
paccTostHUuE OT TOYKHU JI0 IJIOCKOCTH,
paccTostHUE OT MPSMOM J0 MIOCKOCTH

34

[leprnieHIUKYNSIp U HAKIOHHBIE:
paccTosiHue OT TOYKH JI0 MJIOCKOCTH,
paccTosiHue OT MPSIMOM 710 TIIOCKOCTH

https://resh.edu.ru/books

35

VYIIIBl B IPOCTPAHCTBE: YrOJl MEXIY
MPAMOU U TIIOCKOCTHIO

36

JIByrpaHHBIN yIroJl, JTMHEHHBIN Yroj
JBYTPAHHOI'O yIila

37

JIByrpaHHBIN yTroJl, JTMHEHHBIN Yroj
IBYTPAHHOIO yIJiia

https://resh.edu.ru/books

38

[TeprieHANKYASAPHOCTD MIOCKOCTEM:
MPU3HAK MEPIECHIUKYISIPHOCTH JBYX
IIJIOCKOCTEN

39

[TeprieHANKYASAPHOCTD MIOCKOCTEM:




MPU3HAK NMEPICHINKYIIPHOCTH ABYX
IJIOCKOCTEN

40

[TeprieHANKYASAPHOCTD MIOCKOCTEM:
MIPU3HAK MEPIECHIUKYISIPHOCTH JBYX
IIJIOCKOCTEN

https://resh.edu.ru/books

41

Teopema o TpEX mepneHIUKYISIPAX

42

Teopema o Tpéx nepreHauKyaspax

https://resh.edu.ru/books

43

Teopema o Tpéx nepreHauKyaspax

44

KonrponsHast pabora o Temam
"IlepnieHAUKYIAPHOCTD NPSIMBIX U
LAl

mrockocteil" u "Y sl Mexay
MNPSAMBIMH U TIJIOCKOCTAMH"

https://resh.edu.ru/books

45

ITonstue MHOI'OrpaHHHUKa, OCHOBHBIC
9JICMCHTBI MHOI'OI'paHHUKA, BBIITYKJIBIC
Y HEBBIITYKJIbIE MHOTOTPAHHUKH;
pa3BEpPTKa MHOTOTPAaHHUKA

46

IIpu3ma: n-yronpHas npu3Ma; rpaHu U
OCHOBAHMS IIPU3MBIL; IIpsIMasi U
HaKJIOHHAsI IPU3MbI; OOKOBast U
IIOJIHAS TIOBEPXHOCTH IIPU3MBI

https://resh.edu.ru/books

47

[Tapannenenumnen, npsaMOyroJIbHbII
MapajuieNenuIie]l U ero CBOMCTBa

48

[Mupamuna: n-yroibHas nupammuaa,
IpaHu ¥ OCHOBaHUE MUPAMHU/IbI;
O0KOBast ¥ OJTHAsI TOBEPXHOCTh
MHUPaMU/IbI; PABUIIbHAS U yCEUEHHAs
nvpamuaa

https://resh.edu.ru/books




49

[IpaBusIbHBIE MHOTOTPAHHUKH:
MOHATHUC ITPABUIIBHOT'O
MHOTr'OrpaHHUKa, IMpaBHUJIbHAas IpU3Ma
" IpaBUJIbHAAg IMApaMuid; IpaBUJIbHaAsd
TPCYroJibHasd NMmupaMmujia u HpaBHJ’IBHbeI
TeTpa’ap; Kyo

50

[IpencraBieHne o MPaBUIBHBIX
MHOTOTpaHHHUKaX: OKTa3Ip, JOJACKadIP
U UKOCa3Ip.

https://resh.edu.ru/books

51

CummMmeTpus B TPOCTPAHCTBE:
CUMMETpHSI OTHOCUTEIIBHO TOYKH,
MPSIMOM, TNIOCKOCTH. DJIEMEHTHI
CUMMCTpPUU B ITUpaMUaax,
Hnapajjiejcnmieaax, nmpaBUJIbHbIX
MHOT'OrpaHHUKax

52

Brruncinenue 31eMeHTOB
MHOTOTPaHHUKOB: p&é0Opa, AMaroHamu,

YTJIBI

https://resh.edu.ru/books

53

[Tnomaae 60KOBOI MOBEPXHOCTH U
MOJTHOM MOBEPXHOCTHU MPSAMOM
MPU3MBI, TUIONIA/Ib OCHOBAaHUH,
TeopemMa 0 GOKOBOI MOBEPXHOCTH
IIPSIMOY IIPU3MBI

54

[Tnomaae 60KOBOI MOBEPXHOCTH U
MOBEPXHOCTU MPABUILHON MMUPAMUIBI,
Teopema O TIJIomaau OOKOBOM
MOBEPXHOCTH YCEUYEHHOM IMUPaMU/IbI

https://resh.edu.ru/books

55

KontponbHas paboTa mo teme
"MHuororpaHHuku"




56 ITousitne 06 00BEME
57 O0BEM nupamMuIbl
. https://resh.edu.ru/books
58 O06BEM TUpaMuIbI
59 O06BEM TUpaMuIbI
60 O0BEM TUpaMuIbI
. https://resh.edu.ru/books
61 O0BEM pU3MBI
62 O0BEM mpHU3MBI
63 O0BEM pU3MBI
64 KonrponsHast pabora o Teme
"O6BEMBI MHOTOT'PaHHHKOB"
IToBTOpEHHE, 00001ICHIE
p . https://resh.edu.ru/books
65 cucrtemaTtusanus 3Hanuil. [loctpoenne
CEYCHUI B MHOTOI'DAaHHUKE
[ToBTOpeHue, 0600IIEHNE
cucTeMaTu3alus 3Hannii. Beraucienue
66 PacCTOSHUMN: MEXTYy TBYMSI TOUYKAMHU,
OT TOYKH JI0 MIPSMOM, OT TOYKH JI0
TJIOCKOCTH, MEKIY
CKPEIIMBAIOIIUMUCS TIPSIMBIMU
67 HroroBast koHTpOIBHAS paboTa
[ToBTOpenue, 0600IICHNE
cucTeMaTu3alus 3Hanuil. Beraucinenue
https://resh.edu.ru/books
68 YIJI0B: MEXKIY CKPELIMBAIOLIIMUCS

MPSIMBIMU, MEKTY MIPSIMON U
IJIOCKOCTBIO, IBYTPAHHBIX YTJIOB,




YTJI0B MEXKAY IMIIOCKOCTAMU

OBIIEE KOJIMYECTBO YACOB I10
[TPOI'PAMME

68




11 KJIACC

Ne
n/n

Tema ypoka

KoanuecTBO 4acoB

Bcero

KonTtpoabHbie
padoTbI

IIpakTHyeckue
padoThI

Jara
U3yYeHUs

DJIEKTPOHHBIE
nugposbie
o0pa3oBaTte/ibHbIE

pecypcbl

Cdepa u map: ueHTp, paauyc,
IAaMeTp; IIOIAAb IIOBEPXHOCTU

chepsl

B3aumHoe pacrionoxxenue chepsl u
IUIOCKOCTH; KacaTelbHask INIOCKOCTh
K cdepe; omanb chepbl

https://resh.edu.ru/books

N3o0paxenue cdepsl, mapa Ha
mrockoct. CeueHus 1mapa

[unuHaprdeckas MIOBEPXHOCTD,
oOpa3syromue MUIHHIPUIECKOM
MMOBEPXHOCTH, OCh ITUITHHIPHUCCKON
MTOBEPXHOCTH

https://resh.edu.ru/books

[unmuuap: ocHOBaHUS B OOKOBast
MMOBEPXHOCTh, 00pa3yroIas U 0Ch;
IUIoIaas OOKOBOM M IOJIHOM
MMOBEPXHOCTH

N300parkeHre NUIMHApPA Ha
IUIOCKOCTH. Pa3BépTka nunuHapa.
Ceuenust nunuHApa (MIIOCKOCTHIO,
napasiebHON WIn
MEPIEeHIUKYISIPHON OCH LIMIUHAPA)

https://resh.edu.ru/books

KoHnnyeckast noBepXHOCT,




o0Opa3zyromue KOHHIeCKOM
MIOBEPXHOCTHU, OCh U BEPILINHA
KOHHMYECKOU ITOBEPXHOCTH

Konyc: ocHOBaHuE 1 BeplIMHa,
oOpa3syromas U 0Ch; TJI0MIA b
OOKOBOW M MOJTHOM MOBEPXHOCTH

https://resh.edu.ru/books

VYceu€HHbI KOHYC: 00pa3yronme u
BBICOTA; OCHOBAaHUsI U OOKOBast
HOBEPXHOCTb

10

N300pakeHne KOHyca Ha MIOCKOCTH.
Pa3Béprka koHyca. CeueHus: KoHyca
(TJI0CKOCTHI0, MapasuIeIbHON
OCHOBAHHUIO, U IJIOCKOCTHIO,
MIPOXOASAIICH Yepe3 BEPIITUHY)

11

KomOunanwms Ten BpareHus u
MHOT'OTPaHHUKOB

https://resh.edu.ru/books

12

MHoOrorpanHuK, OIMCaHHBIM OKOJIO
cdepsl; cdepa, BUcaHHAsS B
MHOT'OTPaHHUK WIX B TEJIO BPALLECHUS

13

ITousatue 00 00béMe. OCHOBHEIE
CBOMCTBA 00BEMOB Tell

14

O0BEM UIMHIpA, KOHYCa

15

O06bEM mapa u Twiomaask cheps

https://resh.edu.ru/books

16

[TomoOHBIE TENa B TPOCTPAHCTBE.
CooTHOUIeHNSsT MEXIY TUTOIAAIMU
MOBEPXHOCTEH, 00BEMaMU MOAOOHBIX
Ten




KontponbHas paboTa mo TeMam

17 "Tena Bpamenus" u "O6bemsl Ten"
18 BekTop Ha MJI0CKOCTH U B https://resh.edu.ru/books
IIPOCTPAHCTBE
19 CioxeHne 1 BBIYMTaHUE BEKTOPOB
20 YMHOkEHUE BEKTOpa Ha YHUCIIO
Paznoxenue Bektopa 1o Tpém
21 HEKOMILJIAHAPHBIM BEKTOPaM.
[IpaBuio mapannenenunena
Pemuretite saza, CBHgaHHBUIX © . https://resh.edu.ru/books
22 MPUMEHEHHUEM TTPaBUJI JEHCTBUH C
BEKTOpaMH
[IpsmoyroibpHas cucTeMa KOOpIuHaT
3 B IIpocTpaHcTBe. KoopanHaThl
BekTopa. [Ipocreiimue 3agauu B
KOOpJIUHaTax
24 VYron mexay Bekropamu. CkasipHOe
IIPOU3BE/ICHNE BEKTOPOB
)5 Brruncnenue yriioB Mex1y NpsSMbIMU
U TUIOCKOCTSIMU
26 KoopanHaTHO-BEeKTOPHBIM METOJ] IPH
pElIeHNH TeOMETPUUYECKUX 3a7a4
Konrpomsuast pabora no Teme https://resh.edu.ru/books
27 "BekTophl 1 KOOpAMHATHI B
npocrpaHcrae”
[ToBTOpeHmEe, 0600IIEHNE U
28 cucreMaTu3anus 3Hanguii. OCHOBHEIE

¢burypsl, ¢pakThl, TEOPEMBI Kypca




IIaHUMETPUHN

29

[ToBTOpeHme, 06001IeHNE 1
cucreMaTu3anus 3Hanguii. OCHOBHEIE
¢burypsl, GpakTbl, TEOPEMBI Kypca
TUTAHUMETPUH

https://resh.edu.ru/books

30

[ToBTOpeHue, 06001IeHNE 1
cUCTeMAaTHU3alnsI 3HaHUH. 3amaun
TJIAHUMETPUHU U METOJIBI MX PEIICHHS

31

[ToBTOpeHue, 06001IeHNE 1
cUcTeMAaTHU3alnsI 3HaHUH. 3amaun
TUTAHUMETPUU B METOJIBI HX PEIICHUS

https://resh.edu.ru/books

32

[ToBTOpeHue, 0600IIEeHNE U
cucremMaru3anus 3HaHuii. OCHOBHBIE
¢burypsl, pakThl, TEOPEMBI Kypca
CTEPEOMETPUH

https://resh.edu.ru/books

33

HroroBast koHTpOIBHAS paboTa

34

[ToBTOpeHue, 06001EeHNE 1
cucTeMaTu3anus 3HaHU

https://resh.edu.ru/books

OBIIEE KOJIMYECTBO YACOB I10
[NPOT'PAMME

34
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