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MNOACHUTEJIBHASA 3AIINCKA

Pabouas mporpamma yueOHOro Kypca «['eomerpusi» 0a30BOro ypOBHS st
oOyuarormxcst 10 —11 kiraccoB pa3paboTana Ha ocHOBe DeiepaibHOr0 TOCYIapCTBEHHOTO
00pa3oBaTeNIbHOTO CTaHJapTa CPEeaHEro oOIIero oOpa3oBaHus, ¢ Y4ETOM COBPEMEHHBIX
MHUPOBBIX TPEOOBAHUH, IPEIBSIBIIEMbIX K MATEMaTHIECKOMY 00pa30BaHUIO, U TPAIUIIHIA
poccuiickoro obOpa3oBanus. Peanmzammst mporpaMMbl  00€CIIEUMBAET  OBIIAJCHHE
KJTFOYCBBIMU ~ KOMITCTEHIIMSIMH, COCTABJSIFOIIMMU ~ OCHOBY IS CAaMOPa3BUTHS U
HENPEPHIBHOTO  00pa3oBaHUs, IEJIOCTHOCTh OOIIEKYJIBTYPHOTO, JUYHOCTHOTO U
MI03HABATEIHHOTO PA3BUTHS JTUYHOCTH O0YUYAIOIIHXCSI.

HEJIM U3YYEHUSA YYEBHOI'O KYPCA

BaxxHocTh yueOHOTO Kypca TeOMEeTpUH Ha YPOBHE CpeJHEro oOuero oopazoBaHus
00ycnoBiieHa TPAaKTUYECKOW 3HAYMMOCTHIO METAITPEIMETHBIX M IIPEAMETHBIX PE3yIbTaTOB
oOy4yeHHs TeOMeTpUM B HANpPaBIEHUH JIMYHOCTHOTO pPa3BUTUS  00ydaroIUXcs,
dopmupoBaHus (QYHKIMOHATFHOW MaTEeMaTHYECKOH TPAaMOTHOCTH, HM3YUYCHHS IPYTHUX
y4eOHbIX IUCUUIUIMH. Pa3zButue y oOy4arommxcsi HpaBUJIBHBIX MPEJCTAaBIECHUI O
CYITHOCTH ¥ TIPOUCXOXKICHIUH TE€OMETPHIECKHAX aOCTPAKIIHA, COOTHOMIECHIH PEATbHOTO U
U/I€aJIbHOTO, XapaKTepe OTPaKEHHs MaTeMaTHYeCKOM HayKoH SIBICHUN U MPOLECCOB
peampHOrO0 MHpa, MECTe TEOMETPHH B CHCTEME HAayK W POJIM MaTeMaTUYECKOTO
MOJICJIMPOBAHNSI B HAayYHOM IIO3HAHHWU M B IMPAKTUKE CIOCOOCTBYET (HOPMHUPOBAHUIO
HAYYHOTO MHPOBO33PEHUS y4aIlUXCs, a TaKyKe KadeCTB MBIILICHUS, HEOOXOIUMBIX ISt
ajlanTalyy B COBpEMEHHOM OOIIECTBE.

['eomeTpus sBIsIeTCS OJHUM W3 0A30BBIX MPEIMETOB HA YPOBHE CPEIHETo 00IIeTo
o0pa3oBaHus, TaK Kak OOECIEeYMBACT BO3MOXKHOCTh M3YYEHHUS KaK JAUCLUUIUIMH
€CTECTBEHHO-HAYYHOW HANPABJICHHOCTH, TAK U T'YMaHUTAPHOM.

Jlornueckoe  MblIUIEHHE, (QOpMHpyeMOe TpU H3YYEHHH  OOYyYaroIIUMUCS
TOHATUHHBIX OCHOB T€OMETPHUHU M TIOCTPOSHUH [IETIOYKH JIOTHIECKUX YTBEPKICHUH B X0/1€
peleHusl TEeOMETPUYECKHX 3ajlady, yMEHHE BBIIBUraTh M OINpPOBEPraTh T'HIIOTE3bI
HETIOCPEICTBEHHO UCTIOIB3YIOTCS MPH PEIICHUH 33]1a4 €CTECTBEHHO-HAYYHOTO KA, B
YaCTHOCTH M3 Kypca (HU3UKH.

YMeHrne OpHEeHTHUPOBATHCS B MPOCTPAHCTBE UTPAET CYIIECTBEHHYIO POJb BO BCEX
o0nacTsx JesTeNIbHOCTH YenoBeka. OpHeHTalusl 4eJoBeKa BO BPEMEHU U MPOCTPAHCTBE
— Heo0XO0JMMOe YCIIOBHE €ro COLMAIBHOrO ObITHS, OopMa OTPaKEHUSI OKPYKAIOIIETO
MUpa, YCIOBHE YCIIEITHOTO MO3HAHUS U aKTUBHOTO MPEeoOpa30BaHMs JCHCTBUTEIBHOCTH.
OnepupoBaHue MPOCTPAHCTBEHHBIMU 00pa3amMu OOBEAMHSICT pa3HbIe BUIBI YICOHOW U
TPYAOBOH NEATENBHOCTH, SIBISIETCS OJHUM W3 TPOPECCHOHAIHLHO BAKHBIX KadeCTB,
MOSTOMY aKTyaslbHa 3aaada (OpMHUPOBAHHA Yy OOYYAIOMIMXCS TMPOCTPAHCTBEHHOTO
MBIIIUICHUS KaK Pa3HOBUAHOCTH 00Pa3HOTO MBIIUICHUS! — CYIIECTBEHHOTO KOMITOHEHTA B
HOJTOTOBKE K MPAKTUYECKOMN EATEIHHOCTH 10 MHOTUM HalpPaBICHHSIM.

[lenb ocBoeHuUst mporpamMmbl yaeOHOTO Kypca «l'eomerpus» Ha 0a30BOM YpOBHE
oOyueHust — o6meoOpa3oBaTeabHOE U OOLIEKYIBTYPHOE Pa3BUTHE O0YJarOMIUXCS depe3



oOecrieyeHre BO3MOXXHOCTH MNPHOOPETEHHS U  HCHOJIb30BAaHUS CHCTEMATUYECKUX
reOMETPUYECKUX 3HAHMM U JEHCTBUM, CHEHU(PUYHBIX TE€OMETPUU, BO3MOKHOCTHU
YCHEUIHOTO TMPOJIOJDKEHUST O00pa30oBaHUs MO CHEIUAIBHOCTSIM, HE CBSI3aHHBIM C
MPUKIIATHBIM UCIIOJIh30BAaHUEM T€OMETPHH.

[Iporpamma no reomeTpun Ha 6a30BOM YpPOBHE MpeHa3HAYCHA JIJIsl 00yJarOIINXCs
CpelHel IIKOJbI, HEe UCTIBITHIBABIINX 3HAUYUTEIBHBIX 3aTPYIHEHUN Ha YPOBHE OCHOBHOTO
obmiero oOpa3zoBanusi. Takum oOpa3zoM, oOyuaromuecss Ha 0a30BOM YPOBHE JOJIKHBI
OCBOUTH 0OIIME MaTeMaTHYECKHE YMEHUs, CBSA3aHHBbIE CO CleUU(PUKOi TeoMeTpuu M
HEOOXOAUMBbIE Il >KM3HM B COBpEeMEHHOM oOmiectBe. Kpome 3TOro, oHu uMEOT
BO3MOXXHOCTh H3y4YUTh T€OMETPHUIO Oojiee TIIyOOKO, €CliM B JaJIbHEHUIIEM BO3HHUKHET
HEO0OXOIUMOCTh B TEOMETPUUECKUX 3HAHUIX B IPO()ECCUOHAIBHON JIEATEIbHOCTH.

JlocTrkeHue  1EeAM  OCBOGHHSA  MPOTpaMMbl  OOECMEYMBAETCS  PEIICHUEM
COOTBETCTBYIOIIUX 3aAa4. [IpruopuTeTHbIMU 3a1a4aMu OCBOeHUsI Kypca «['eomeTpun» Ha
6a3oBoM ypoBHE B 10—11 kaccax sSBISIOTCS:

e (opMHpOBaHHE TIPEACTABICHUS O TEOMETPUU KaK YaCTH MHUPOBOU KYJIBTYPHI U

OCO3HaHHE €€ B3aMMOCBSI3U C OKPYKAIOIINM MUPOM;

e (opMHpOBaHHE MPEACTABICHUS O MHOTOTPaHHUKAX M Telax BpalleHUs Kak O
BOXHEHIINX MAaTEMaTHYECKUX MOJEISX, MO3BOJSIONIMX OMUCHIBATh M U3y4aTh
pa3HbIC SBJIICHUS OKPYKAIOIIETO MUPA;

e (opmupoBaHHMe yMEHHUs pacro3HaBaTh Ha YEPTEKax, MOJEISAX M B pPEalbHOM
MUpPE MHOTOTPAHHHUKH U TeJla BPallCHHUS,

® OBJIQJICHUE METOJAaMH PEIICHHS 3aJad Ha TIOCTPOCHUS Ha HU300paKeHUSIX
MPOCTPAHCTBEHHBIX PUTYD;

e (opMHpOBaHHE YMEHHS  ONEPUPOBATH  OCHOBHBIMH  TOHATHSMU O
MHOTOTPAaHHUKAX M TeJlaX BpalleHUs M KX OCHOBHBIMHU CBOMCTBaMU;

® OBJIQJICHUE AITOPUTMAMHU PEIIECHUS OCHOBHBIX THUIOB 3agad; (GopMuUpOBaHUE
YMEHUS MPOBOAUTH HECIOXKHBIE JI0KA3aTEIbHbIE PACCYXKACHUS B XOJI€ PELICHUS
CTEPEOMETPUUECKHUX 3aJ71a4 U 3a71a4 C MPAKTUIECKUM COJEPKAHUEM;

® pa3BUTHE WHTEIUICKTYAIbHBIX U TBOPYECKUX CIIOCOOHOCTEH 00ydaronmxcs,
MO3HABATEILHOM AKTHUBHOCTH, WCCIEIOBATEIbCKUX YMEHUW, KPUTUYHOCTH
MBIIJICHUS;

e (QopmupoBanre (YHKIIMOHAIBHOW TPAMOTHOCTH, PEJIICBAaHTHON T'€OMETPUH:
YMEHHE pAaCIO3HABAaTh MPOSBICHUS TE€OMETPHUYECKHX IMOHSATUH, OOBEKTOB U
3aKOHOMEPHOCTEH B peaNIbHBIX KU3HEHHBIX CUTYAIUSIX U MIPU U3YyUYCHUH APYTHX
y4eOHBIX TPEIMETOB, TMPOSIBICHHUS 3aBUCUMOCTEH ¥ 3aKOHOMEPHOCTEH,
bopMyIUpPOBaTh UX Ha S3bIKE TEOMETPHUH U CO3/IaBaTh T€OMETPUUECKUE MOJICIIH,
MPUMEHATh OCBOCHHBIM T€OMETPUYECKUU ammapar [Jjs PelIeHHs MPaKTUKO-
OPUECHTHPOBAHHBIX 3ajJa4, HMHTEPIPETUPOBATH M OICHUBATH IOJYyYCHHBIC
pE3yIbTaThL.

OTAUYUTENHHOM OCOOCHHOCTBIO TMPOTPAMMBI  SIBJISIETCS BKIIOYEHHE B KypC

CTEPEOMETPUM B Hayaje €ro M3y4yeHus 3aJad, pelIaeMblX Ha yYpOBHE HHTYUTUBHOTO
MO3HAHMS, W OMNpeAei¢HHBIM 00pa3oM oOpraHu3oBaHHas paboTa HaJA HUMH, YTO



CHOCOOCTBYIOT Pa3BUTHIO JIOTHYECKOTO U MPOCTPAHCTBEHHOT'O MBIIUICHUS, CTUMYJIUPYET
IIPOTEKAaHWE MHTYUTUBHBIX IIPOLIECCOB, MOTHBUPYET K JaJbHEHIIEMY HW3YYCHHUIO
peaMeTa.

[Ipennourenne oTHAETCS HAIVIAIHO-KOHCTPYKTUBHOMY METOAY OOydY€HUs, TO €CTb
TEOPETUYECKNE 3HAHNS UMEIOT B CBOEH OCHOBE YyBCTBEHHOCTD ITPEAMETHO-IIPAKTHYECKOU
JEATENBHOCTU. Pa3BUTHE NPOCTPAHCTBEHHBIX IPEICTaBICHUM Yy Yy4YallUXCs B Kypce
CTEPEOMETPHUM ITPOBOAMTCS 3a CUET PELICHHs 3a4a4 Ha CO3JAHUE MPOCTPAHCTBEHHBIX
0o0pa30B M 3a/lay Ha ONEpUPOBAHUE MPOCTPAHCTBEHHBIMU oOpazamu. CosnaHue oOpasza
IPOBOAMUTCS C ONOPOM HAa HAISAHOCTh, a ONEpPUpPOBaHUME O0pa3oM — B YCIOBHAX
OTBJIEYEHUS OT HAIJIATHOCTH, MBICIIEHHOTO U3MEHEHHSI €T0 HCXOIHOTO COJIEPIKAHHUS.

OcHoBHBIE cojepkarenbHble JUHUU Kypca «l'eomerpum» B 10-11 kmaccax:
«MHororpanHukmn», «lIpsMble M IUIOCKOCTH B MpPOCTPaHCTBe», «Tena BpalieHus»,
«BekToppl M KOOpAMHATBI B HPOCTPaHCTBE». DOPMHUpPOBAHME JIOTMYECKUX YMEHHUU
pacripesiessieTcs He TOJBKO M0 COAEP)KATENbHBIM JIMHUAM, HO U 10 rojiaM oOydYeHHs Ha
YPOBHE CPETHETO O0IIero 00pa3oBaHus.

Copneprxanue o0pa3oBaHus, COOTBETCTBYIOIIEE MPEAMETHBIM PE3yJIbTaTaM OCBOCHHUS
pabodeil mporpaMmbl, pacipeeEHHbIM M0 rofgaM OoOy4eHHUs, CTPYKTYpPUPOBAHO TaKUM
00pa3oM, yTOOBI OBJIa/IEHUE FEOMETPUYECKUMH MOHATUSAMU U HABBIKAMHU OCYIIECTBIISIIOCH
MOCJIEZIOBATENIbHO M TOCTYNAaTeNIbHO, C COOMIOACHUEM MPUHIUIA MPEEeMCTBEHHOCTH,
4TOOBI HOBBIE 3HAHUS BKJIIOYAJINCH B OOLIYI0O CUCTEMY I'€OMETPUYECKUX MpEICTaBICHUN
00y4aroImuxcs, pacupsis 1 yriyosss e€, oopa3ysi IpOYHbIE MHOKECTBEHHBIE CBSI3H.

MECTO YYEBHOI'O KYPCA B YYHEBHOM IIJIAHE

Ha n3yuenune reomerpun otBoauTcs 2 yaca B Hezenro B 10 knacce u 1 yac B Hegento
B 11 kracce, Bcero 3a aBa roga ooyuyeHus - 102 yueOHbIX Haca.



COJAEPKXAHUE YYEBHOI'O KYPCA
10 KJTACC

IIpsiMBbIe U TIOCKOCTH B IPOCTPAHCTBE

OcHOBHBIE NOHATHA CTepeoMeTpuH. Touka, NpsMas, IUIOCKOCTb, IPOCTPAHCTBO.
[TonsiTie 00 aKCMOMATHYECKOM IOCTPOEHUU CTEPEOMETPUHU: AaKCHOMBI CTEPEOMETPUH U
CJIEJICTBUS U3 HUX.

B3anMHOEe pacnonoXeHue TIpsAMBIX B IIPOCTPAHCTBE:  MEPECEKAIOIIMECH,
napajuleNIbHbIE U CKpeIIMBaroyecs npsamele. IlapamienbHOCTh NPSAMBIX U IIJIOCKOCTEN B
IIPOCTPAHCTBE: MapaJICIbHBIE MIPSMBIE B IPOCTPAHCTBE; MMAPAUICIIBHOCTD TPEX MPSAMBIX;
NapaJUIeIbBHOCTh MPSIMOM M IJIOCKOCTH. YTJIBI C COHAIIPaBICHHBIMA CTOPOHAMH; YIOJl
MEXIy NpsIMBIMH B IIpOCTpaHCTBE. llapayuienbHOCTH IUIOCKOCTEW: IapajuleiIbHbIE
IUIOCKOCTH; CBOWCTBA NapaJuleNbHBIX IUIOCKOCTEW. IIpocTeiimme npocTpaHCTBEHHbIE
(Gurypsl Ha INIOCKOCTH: TETPAdAp, KyO, Napajljieenure]l; IOCTPOCHHE CEUYEHUN.

[lepneHAMKYISPHOCTh MNPSAMOM M IUIOCKOCTH: NEPIEHIUKYJISPHBIE IpPSMBIE B
IPOCTPAHCTBE, MpPSIMbIE MapajlielbHble W NEPIECHIUKYISIPHbIE K IUIOCKOCTH, MpPU3HAK
NEPIEHINKYISIPHOCTH TPSIMOM M IUIOCKOCTH, TEOpPEMa O MPSMOM NEPIEHIUKYISIPHON
IUIOCKOCTH. YTJbl B IMPOCTPAHCTBE: YroJl MEXKIY HPSIMOM M IUIOCKOCTBIO; ABYTPAaHHBIN
yTOJI, TUHENHBINA YroJ ABYIPaHHOTO yria. llepneHauKymsip 1 HaKJIOHHBIE: PACCTOSIHUE OT
TOYKH JI0 IUIOCKOCTH, PACCTOSHHUE OT MPSIMOM 10 MJIOCKOCTH, MPOEKIHUS (UIYypbl Ha
IUIOCKOCTh. [lepneHauKyIIpHOCTh IJIOCKOCTEW: IMPHU3HAK MEPHEHAMKYIIPHOCTH IBYX
mockocreil. Teopema o TpEX mepHeHIUKYIIsIpax.

MHororpanHHuKH

[ToHsiTHE MHOTOIpAaHHHMKA, OCHOBHBIE AJIEMEHTHl MHOTOTPAaHHHMKA, BBIMYKIIbIE U
HEBBIYKJIbIE MHOTOTPAaHHUKH; pa3BEPTKAa MHOrOrpaHHuKa. [Ipu3ma: N-yroapHas nmpusMma;
FpaHd M OCHOBAHMS MPHU3MBbI; MpsiMas M HAKJIOHHAs MPU3Mbl; OOKOBas M TMOJIHAs
NOBEPXHOCTh MNpu3Mbl. [lapannenenunen, NpsAMOYrOJbHBIM Napajuleenunes] U €ro
cBoiicTBa. [lupamuna: N-yronpHas nupamuaa, rpaHd ¥ OCHOBaHUE NMUpaMUbl; OOKOBasi U
II0JIHAsl TOBEPXHOCTh MHPAaMHUJbl;, NpPABWIbHAS W YCEUYEHHAs NUpaMHaa. OJIEMEHTHI
npusMbl U nupamuabl. [IpaBuibHBIE MHOTOTPAaHHUKU: TIOHSATHE MPAaBHIBHOTO
MHOT'OTpaHHUKA; IPaBUJIbHAS IIPU3Ma U IIpaBUiIbHAs IMPaMUA; IPABUIIbHAS TPEYTOJIbHAs
nupaMMia M OpaBWIbHBIA  TeTpa’ap; KyO. IlpencraBieHune o  MpaBUIIBbHBIX
MHOTOTPaHHUKAX: OKTa’Ip, 10oAeKa’ip U ukocasap. CedeHus NpU3Mbl U MIUPAMUJIBI.

CuMMeTpuss B IPOCTPAHCTBE: CHUMMETPHUSI OTHOCHTEIBHO TOYKH, HPSAMOMH,
IJIOCKOCTH. DJEMEHTBl CHUMMETPUM B INHPAMHUAAX, MNapajulesICIUNeNax, MPaBUIbHBIX
MHOTOTPaHHUKAX.

Brrunciienue 3eMEHTOB MHOTOTPAaHHUKOB: pE€Opa, nuaroHanu, yribel. [lnomanb
OOKOBOI MOBEPXHOCTH M MOJIHOW NMOBEPXHOCTU NPSIMOW MPU3MBI, IUIONIA/lb OCHOBaHUM,
TeopeMa 0 OOKOBOI MOBEPXHOCTU MpsiMOI mpu3mbl. [1nomans O0KOBOM MOBEPXHOCTU U
NOBEPXHOCTH MpPaBWIBHOW NUPAMHbI, TEOpEMa O IUIOMIAJN YCEUEHHON NHUpaMUIBL.
[Tonsitue 06 00BEMe. OOBEM MTUPAMUIBI, TIPUMBI.



[TomoOHbIe Tena B mpocTpancTBe. COOTHOIICHUS MEXKTY TUTOIIAISIMHM TOBEPXHOCTEH,
00BbéMaMu ITOJOOHBIX TEI.

11 KJIACC

Tesa Bpamenust

[MunuHapuyeckas MOBEPXHOCTh, 00pa3yoUIUe HUIMHAPUIECKON TOBEPXHOCTH, OCh
HWIMHIPUYECKOW TmoBepXHOCTH. LlunuHap: ocHOBaHMS U OOKOBas TMOBEPXHOCTH,
oOpa3yromias ¥ 0Ch; IUIOIA> OOKOBOM U MOJHON MOBEPXHOCTH.

Konunyeckast moBepXHOCTh, 00pa3yrolne KOHMUYECKON MOBEPXHOCTH, OCh U BEPILINHA
KOHUYECKOI nmoBepxHOCTU. KOHyC: OCHOBaHME U BEpIIMHA, 00pa3yrolias U OCh; IJIOMAb
OOKOBOM U TIOJTHOM MTOBEPXHOCTH. Y CEUEHHBIN KOHYC: 00pa3yIoIne U BEICOTa; OCHOBAHHS
1 OOKOBAasi MOBEPXHOCT.

Cdepa u map: neHTp, paanyc, AMameTp; IIOIaas MOBEPXHOCTH cephl. B3anmuoe
pacnosoxxeHue chepsl U INIOCKOCTH; KacaTelnbHas INIOCKOCTh K cepe; Tiomab chepsl.

N300paxkenue Ten BpalleHus Ha MI0cKocTh. Pa3BEpTka nunuHapa U KOHyca.

KoMmOuHanmu Ten BpalieHuss U MHOTOTPaHHUKOB. MHOTOTpaHHUK, OMHCAHHBIN
0KoJI0 cepsl; cdepa, BIMCAHHAS B MHOTOTPAHHUK, UITH TEJIO BPAILICHUS.

[lonsitue 06 00bEMe. OcHOBHBIE CBOMCTBA 00BEMOB Ten. Teopema 00 00BEME
NpsIMOYTOJIBHOTO Tapajuienenunena u ciaeActBus u3 He€. OO0bEM UMIMHApA, KOHYCA.
O0BEM 1mapa u mIomaab chephl.

[Tono6ubIe Tena B mpocTpancTBe. COOTHOIICHUS MEXTY TUIOIIAISIMHU TOBEPXHOCTEH,
00BbéMaMu IOJTIOOHBIX TETI.

Ceuenuss nunuHApa (MapajjieibHO U TEPIEHIUKYISIPHO OCH), CEUEHHUs KOHYca
(mapanieabHOEe OCHOBAHUIO M MPOXOSIIEE Yepe3 BEPIIMHY), CEUCHHUSI 1Iapa.

BekTopbl 1 KOOPAUHATHI B MPOCTPAHCTBE

BekTop Ha muockoctu M B mpocTtpaHcTBe. ClOK€HHE U BBIYMTaHHE BEKTOPOB.
YMHOXEHHE BEKTOopa Ha 4YHuCio. PasioxkeHue BeKTOpa MO TPEM HEKOMIUIAHAPHBIM
Bektopam. [lpaBuno mapamnenenunena. Pemenue 3aaad, CBA3aHHBIX C MPUMEHEHHEM
IpaBWI JEUCTBUU C BeKTOopamu. [IpsMoyrosibHas cucrema KOOpAMHAT B MPOCTPAHCTBE.
Koopaunarsl BekTopa. Ilpocreiimne 3agaun B KOOpAMHATAX. YTOJI MEXIY BEKTOPaMHU.
CkansipHOe TMPOU3BEJCHUE BEKTOPOB. BpIUKClIeHHE YIVIOB MEXAYy MOPSIMBIMH U
I0cKoCTsIMU. KoOpAMHATHO-BEKTOPHBIM METOT TIPU PEIICHUH T€OMETPUIECKUX 3a/1a4.



INJIAHUPYEMBIE PE3YJIBTATHBI
JIMYHOCTHBIE PE3YJIBTATBI

JIM9HOCTHBIE ~ Pe3yNbTaThl  OCBOCHHUS  NPOrpaMMBI  y4eOHOrOo  mpeaMmeTa
«Marematuka» XapaKTepu3ylTcs:

I'paxnanckoe BocniuTanue:

c(OpMHUPOBAHHOCTHIO TPAXKIAHCKON MO3UIIMU OO0y4YaromIerocsi Kak akTUBHOTO U
OTBETCTBEHHOT'O0 UJICHA POCCHICKOTO OOIIECTBa, MPEACTABICHUEM O MaTeMAaTHYECKHX
OCHOBaxX ()YHKIIMOHHPOBAHUS PA3JIUUHBIX CTPYKTYD, SIBICHUI, MPOLEIYpP TPaXAaHCKOTO
obmrectBa (BBIOOpBI, OMPOCHI U Mp.), YMEHUEM B3aUMOJECUCTBOBATH C COILMATBLHBIMU
WHCTUTYTaMHU B COOTBETCTBHUHU C UX (PYHKIMSIMU U HA3HAYCHHUEM.

I[aTpuoTnyeckoe BOCIUTAHUE:

c(OpMHUPOBAHHOCTBIO POCCUUCKON T'PAKTAHCKONW HWICHTUYHOCTH, YBAXKEHUS K
MPONUIOMY W HACTOSIIIEMY POCCHMCKOW MaTeMaTHKH, IIEHHOCTHBIM OTHOIIECHHUEM K
JTOCTKEHUSIM POCCUMCKUX MaTeMAaTHKOB W POCCUMCKOW MaTeMaTHYeCKOW MIKOJBI, K
WCIIOJIb30BAHMIO 3THUX JIOCTH)KCHHH B IPYTUX HAYKax, TEXHOJOTHSX, Chepax IKOHOMHKH.

JlyXOBHO-HPABCTBEHHOT'0 BOCTIMTAHMS

OCO3HAHHMEM JYXOBHBIX IIEHHOCTCH POCCHICKOTO Hapoja; c(hopMUPOBAHHOCTHIO
HPABCTBEHHOTO CO3HAHUS, HTHUYECKOTO TOBEACHHS, CBSI3aHHOTO C MPAKTUYECKUM
NPUMCHCHHEM JOCTIKCHUN HAyKH W JCSATCIBHOCTHIO YUEHOTO; OCO3HAHHEM JIMYHOTO
BKJIaJ]a B TIOCTPOCHHUE YCTOWYUBOTO OYIYIIETO.

JcTeTn4YecKoe BOCIMTAHME:

ACTETHUYECKUM OTHOIIEHHMEM K MHUpPY, BKJIIOYas ACTETHKY MaTeMaTHYeCKHX
3aKOHOMEPHOCTEH, OOBEKTOB, 3a7ad4, PEIICHUN, PACCYXICHUN; BOCIPUUMYHUBOCTHIO K
MaTEMaTHYECKUM acTleKTaM Pa3IMYHbIX BUIOB UCKYCCTBA.

Du3uyecKoe BOCIUTAHUE:

c(hOpMHUPOBAHHOCTHIO YMEHHsI TPUMEHATh MAaTeMaTUYECKUE 3HAHHUS B WHTEpecax
3710poBOro M Oe3omacHOTO oOpasza >KWU3HU, OTBETCTBEHHOI'O OTHOIICHHUS K CBOEMY
3I0pOBBIO  (3I0pOBOE MHTaHWE, COATAaHCHUPOBAHHBIM PEXUM 3aHATHH H  OTIbIXA,
peryispHas Gpu3ndeckas akTHBHOCTD); (PHU3UUECKOT0 COBEPIIICHCTBOBAHUS, TIPU 3aHATHIX
CIIOPTUBHO-03/I0POBUTEIHLHON JIEATENHHOCTHIO.

TpyaoBoe BociuTaHue:

TOTOBHOCTBIO K TPYAY, OCO3HAHHMEM IICHHOCTH TPYIOJIOOUs; HHTEPEeCcOM K
pa3nu4HbIM chepam npodhecCHOHABHON e TENbHOCTH, CBA3aHHBIM C MAaTEMAaTUKON U e€
NPWIOKCHUSIMH, YMEHHEM COBEpIIaTh OCO3HAHHBIH BBIOOp Oynymied mnpodeccuu u
pealn30BbIBATh COOCTBEHHBIC XWU3HEHHBIC IUIaHBI, TOTOBHOCTBIO W CIIOCOOHOCTHIO K
MaTeMaTHYeCKOMY OOpa30BaHHI0O M CaMOOOpPA30BAHUIO Ha TPOTSHKCHHHM BCCH JKH3HU;
TOTOBHOCTHIO K aKTUBHOMY YYaCTHUIO B PEIICHUH MPAKTUYCCKUX 3a/1a4 MAaTeMAaTHUYECKOU
HAIPABJICHHOCTH.

JK0JIOrHYecKoe BOCIIUTAHNE:

c(OPMHUPOBAHHOCTBIO ~ JKOJOTHYECKOW  KYJBTYPbl, TOHUMAHUEM  BIUSHUS
COIMAIIEHO-3KOHOMUYECKUX TIPOIIECCOB HA COCTOSIHME TIPUPOTHON U COIUATBHOU CpPEIbl,



OCO3HAaHMEM TJI00AJBLHOTO XapaKTepa »SKOJOTHYECKUX NpobiieM; oOpueHTalueil Ha
NpUMEHEHHE MaTeMaTHYEeCKUX 3HAHWM IS pelieHus 3aJad B 00JacTH OKpYKarollen
cpenbl, IJIAHUPOBAHUS TIOCTYNIKOB W OIEHKH HUX BO3MOXHBIX TMOCJIEACTBUN ISt
OKpPYXaIoIIei Cpebl.

LleHHOCTH HAYYHOT0 MO3HAHMS:

c(hOpMHUPOBAHHOCTHIO MUPOBO33PEHHS], COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO
Pa3BUTHUSL HAYKU U OOIIECTBEHHOMN MPAKTUKH, MOHUMAaHUEM MAaTeMAaTHYECKOW HAYKHU Kak
cdepbl 4eIoBEUECKON JEesATENbHOCTH, TANOB €€ Pa3BUTUS U 3HAUUMOCTH JIA Pa3BUTHS
[MBUJIN3AIIMY; OBJIAJICHUEM SI3bIKOM MaTe€MaTUKH M MaTEMaTHUYeCKOM KyJIbTYpOll Kak
CpPEICTBOM  TO3HAHHUS  MHUPA; TOTOBHOCTBIO  OCYHIECTBISITH  MPOEKTHYIO U
HCCIIEA0BATENBCKYIO JIEITEIbHOCTh MHANBUIYAJIBHO U B TPYIITIE.

METAIIPEJMETHBIE PE3YJIbTATDBI

MertanpeamMeTHele  pe3yibTaTbl OCBOEHHMS IPOrpaMMbl y4yeOHOro mpeaMera
«Marematrka» XapakTEpHU3YIOTCSl OBJIAJICHUEM YHHUBEPCAIBHBIMU HO3HAGAMETbHHIMU
oelicmeusiMu, YHUBEPCATbHLIMU KOMMYHUKAMUBHLIMU OeUCMEUAMU, YHUBEPCATbHbIMU
pezyIAMUSHbIMU OeUCBUAMU.

1) Vuusepcanvnvie noznasamenwvhnvle oeiicmsus, obecneuugaiom @Gopmuposanie
0a308bIX KOZHUMUBHBIX HpOYeccos obyuarwuxcs (oceoenue mMemooo8 NO3HAHUSA
OKpYdHCaowe2o Mupa,; NpUMeHeHue J102U4ecKux, Uccie008amenbCKux onepayuii, yMeHui
pabomamu ¢ ungopmayueti).

ba3oBrble Joruyeckue AedcTBHUA:

® BBIBISITP M XapaKTEpU30BaTb CYIIECTBEHHBIE IPU3HAKKM MaTEMaTHYECKHX
OOBEKTOB, TMOHATHI, OTHOIIEHUA MEXKIYy MOHATUAMH;, (OPMYIHPOBATH
OIIPEEIICHHUS NIOHATHUH; YCTaHaBIIMBATh CYLIECTBEHHBIN NPU3HAK
KJaccupuKalMM, OCHOBaHMS JJs OOOOLIEHHWS U CpaBHEHUS, KPUTEpUU
IIPOBOJIMMOI0 AHAJINA3A;

® BOCIPHUHHMMAT, bopmynupoBaTh " npeoOpa3oBbIBATH CYXKJICHHUSL:
yTBEpAUTEIbHBIC H OTPULIATENIbHBIC, €IMHUYHBIC, YACTHBIE U OOIINE; YCIOBHBIC;

® BBIABIATH MAaTEMAaTUYECKUE 3aKOHOMEPHOCTH, B3aUMOCBSA3M U NPOTUBOpPEYUS B
¢dakTax, JaHHBIX, HAOIIOJACHUSAX M YTBEPXKACHUSAX; MpeAjaratb KpUTEPUH IS
BBISIBJICHHSI 3aKOHOMEPHOCTEN U TPOTUBOPEUNI;

e JlelaTh BBIBOABI C MCIOJB30BAHUEM 3aKOHOB JIOTMKM, JEIYKTUBHBIX U
WHJIYKTUBHBIX YMO3AKIIFOUCHUH, YMO3aKJIIOUECHHI 110 aHAJIOTHH;

® TIPOBOJUTH CAMOCTOSITEJIBHO JOKAa3aTelIbCTBA MATEMAaTHUYECKUX YTBEPXKACHUHN
(mpsIMBIE ¥ OT IPOTUBHOI'0), BBICTPAaUBATh apryMEHTALMIO, IPUBOJUTH IPUMEPHI
U KOHTPIIPUMEPDI; 000CHOBBIBATH COOCTBEHHBIE CYK/ICHUS U BBIBOJIBI;

e BBIOMpATh crIOCOO perieHus yueOHoM 3a7aun (CpaBHUBATh HECKOJIBKO BAPHAHTOB
peuieHus, BbIOMpaTh HauOojiee MOAXOASIIMA C Y4ETOM CaMOCTOATEIBHO
BBI/IEJIEHHBIX KPUTEPUEB).

ba3oBble ucciiegoBareabcKue AeiCTBHA:



UCIIOJIb30BAaTh BOIPOCHI KaK HCCJIEA0BATEIbCKUNA HWHCTPYMEHT TO3HAHUS;
dbopMyupoBaTh  BOMPOCH, (UKCHPYIOIIME MPOTUBOpPEYHE, MPOOIIeMY,
YCTaHABIMBATh UICKOMOE U JaHHOE, (POPMHUPOBATH THIOTE3Y, apTyMEHTHPOBAThH
CBOIO MO3UIUIO0, MHEHHE;

MPOBOAUTH CAMOCTOSATEIHHO CIUIAHUPOBAHHBIN IKCIIEPUMEHT, UCCIIEIOBAHUE 10
YCTAaHOBJIEHUIO OCOOEHHOCTEN MaTeMaTH4EeCKOro oOBbEKTA, SIBJIEHUS, Mpoliecca,
BBISIBJICHUIO 3aBUCUMOCTEN MEXy 00BEKTaMU, SIBICHUSIMU, MPOIIECCaMU;
CaMOCTOSITENBbHO (OPMYIHUPOBATH O0OOIIEHHUS U BBIBOJLI 10 pe3yJbTaTaMm
NPOBEIEHHOTO  HAONIOACHMS, UCCIENOBAaHUS, OIEHUBATh JIOCTOBEPHOCTh
MOJIYYEHHBIX PE3YJIbTAaTOB, BEIBOJAOB U 0000IIICHUI;

NPOrHO3MPOBATh BO3MOXHOE pa3BUTHE IIpollecca, a TaKXKe BBIIBUTaTh
MPEANOI0KEHHUS O €T0 PA3BUTHH B HOBBIX YCIOBUSIX.

Pabora ¢ undopmaunmeii:

2)

BBISIBIIATH NeQUIIUTHl WH(DOpPMAlMU, JaHHBIX, HEOOXOMWUMBIX Ui OTBETa Ha
BOIIPOC U JJISl pEeLICHUs 3a]1a4H;
BbIOMpaTh MH(GOPMALIMIO M3 HMCTOYHUKOB PAa3IUYHBIX THUIIOB, aHAJIU3UPOBATH,
CUCTEMAaTU3UPOBaTh U MHTEPIPETHPOBATH MH(DOPMALMIO PA3IUYHBIX BHJIOB U
dbop™m mpeicTaBIeHUS;
CTPYKTYpHpOBaTh HMH(OPMALIMIO, MPEICTaBIATh €€ B pasIMYHBIX (Qopmax,
WUTIOCTPUPOBATH FPpaPUUECKH;
OLIEHUBATh HaIEKHOCTh UH(POPMALIMU 10 CAMOCTOSATEIBHO C(HOPMYIUPOBAHHBIM
KPUTEPHSIM.

Yuueepcanvnoie KOMMYHUKAMUGHbLE oeticmeus, obecneuusaom

COPMUPOBAHHOCIb COUUATILHBIX HABLIKOE 00YUAIOUWUXCSL.
Oo0nrenmue:

BOCIIPUHUMATh U (POPMYJIMPOBATH CYXKICHHUS B COOTBETCTBHM C YCJIOBUSMHU H
HeJsIMU OOLLEHUs; SICHO, TOYHO, TPaMOTHO BBIpaXXaTh CBOIO TOYKY 3pEHHUS B
YCTHBIX U IMHUCBbMEHHBIX TEKCTaX, 1aBaTh IIOSICHEHHU 10 X0y PELICHMs 3a1ayH,
KOMMEHTHPOBATh NOJIYYEHHBIN pe3yJIbTarT;

B XO0J¢ OOCYXJCHHS 3a/JaBaTh BOIPOCHI IO CYIIECTBY OOCYKIaeMOH TEMBbI,
npo0yieMbl, pelmaeMoi 3aJauu, BbICKa3bIBaTh WJEH, HallEJICHHbIE Ha IOMCK
pELICHUS; COIOCTABIIATh CBOU CYXKICHUS C CYKICHHUAMHU IPYTUX Y4aCTHHUKOB
nuanora, oOHapy>KMBaTh pa3jiMuue U CXOACTBO MO3ULMUN; B KOPPEKTHON (popme
(bopMyIHpOBaTh pa3HOIIACHS, CBOU BO3PAKEHHUS;

IIPEACTABIATh PE3YyIbTaThl PEIIEHUs 3aJadyM, SKCIEPUMEHTa, HCCICIOBAHUS,
NPOEKTa; CaMOCTOSITENIbHO BHIOMpaTh (hOpMAaT BBICTYIJICHHS C Y4YETOM 3aaa4y
Npe3eHTaIM U OCOOEHHOCTEH ayAUTOPHH.

CoTpyaHn4ecTBo:

NOHMMATh M HCIOJIb30BaTh MPEUMYINECTBA KOMAHIHOM M WHIUBUIYAJTbHOMN
pa®oOThl mpW pemeHuH Y4eOHBIX 3aJay; NPUHUMATh LEJb COBMECTHOU
NESITENbHOCTH, TJIAHUPOBATh OPraHU3allMi0 COBMECTHOM pabOThl, paclpeaesiTh



BUbl paboOT, JOroBapuBaThCs, OOCYXIaThb IPOLECC M PEe3yiabTaT padOTHI;
000011aTh MHEHHSI HECKOJIBKUX JIFOJIEH;

® y4acTBOBAaTh B TIPyHHoOBbIX (opmax paboThl (0OCYKIEHUS, OOMEH MHEHHI,
«MO3TOBBIE IUTYPMbD» M HHBIE); BBIIOJHATH CBOK YacTh pabOThl U
KOOpJAUHUPOBATh CBOM JAECWCTBHS C JIPYrUMHU 4YJI€HAMU KOMAaHIBI; OLICHUBATh
KayecTBO CBOEI0 BKJIaJa B OOIIMI MPOIYKT IO KPUTEPHSIM, CPOPMYITUPOBAHHBIM
Y4aCTHUKAaMH B3aHMOJEHCTBUS.

3) Vuusepcanvuvie pezynamuensie Oeiicmsus, obecneuugaiom opmuposanue

CMBICTI06bIX YCIMAHOB0K U HCUSHEHHBIX HABbIKOE TUYHOCTIU.

Camoopranusanus:

® COCTaBJIATH IIJIaH, AITOPUTM PEIIEHUs 3a7a4u, BBIOMPATh CIIOCO0 pelIeHus ¢
Y4E€TOM UMEIOUINXCS PECYPCOB U COOCTBEHHBIX BO3MOKHOCTEH,
apryMEHTHPOBAaTh U KOPPEKTUPOBATh BAPUAHTHI PEUICHUM ¢ Y4ETOM HOBOU
MH(pOpPMALIUH.

CaMOKOHTPOJIb:

e BJAJeTh HABBIKAMU MO3HABATEIbHON pe(IeKCHU KaK OCO3HAHUS COBEPIIAEMBIX
JNEHUCTBUN U MBICIUTENBHBIX MPOIECCOB, UX PE3YJIbTAaTOB; BIAJETh CIIOCOOaMU
CaMOINIPOBEPKH,  CaMOKOHTpOJIAI  IIpoliecca M pe3yibTara  peUIeHHs
MaTeMaTUUYeCKOM 3a/1auH;

® [IpEABUAETH TPYJHOCTH, KOTOPHIE MOTIYT BO3HMKHYTH IIpU PELIECHUU 3aJayH,
BHOCHUTb KOPPEKTHBBI B JIEATEIHHOCTh Ha OCHOBE HOBBIX OOCTOATENLCTB, JAHHBIX,
Hal/IeHHBIX OIIMOOK, BBISIBICHHBIX TPYAHOCTEH;

® OIEHMBATh COOTBETCTBUE PE3yJbTaTa LEU U YCIOBUSIM, OOBSICHATh MPUUMHBI
JOCTH>KEHUS WM HEIOCTHKEHHSI Pe3YJIbTaTOB AATEIbHOCTH, HAXOIUTh OLINOKY,
JIaBaTh OLICHKY MPUOOPETEHHOMY OIIBITY.

INNPEAMETHBIE PE3YJIBTATbBI
10 KJTACC

OrnepupoBaTh MOHATUAMU: TOUKA, MPAMasi, TNIOCKOCTh.

[IpUMeHSATh aKCHOMBI CTEPEOMETPHUU U CIEICTBUA W3 HUX TIPU PEHICHUH
TEOMETPUUECKHUX 3a]1a4.

OnepupoBaTh MOHSATUSAMU: TAPAIJICIBHOCTh W TNEPHEHIUKYISIPHOCTh TPSIMBIX H
IUIOCKOCTEH.

KnaccudpuinmpoBath B3aMMHOE PACIONOXKEHHUE TPSMBIX U IUIOCKOCTEH B
MIPOCTPAHCTRE.

OnepupoBaTh TOHATHIMH: JBYTPAHHBIA YTroJl, TPAaHU JABYTPAHHOTO yria, pedpo
JIBYTPAHHOTO YTJIa; JTUHEWHBIA yroji JABYIPAHHOTO YIJja; TpajycHas Mepa JBYTPaHHOTO
yria.

OnepupoBaTh  TMOHATHSAMHU: MHOTOTPAHHHMK, BBIMYKIBIA U HEBBITYKJIBIH
MHOTOTPaHHUK, 3JIEMEHTHl MHOTOTPaHHUKA, MPABUJIbHBI MHOTOTPAHHHUK.



PacriozHaBatb  OCHOBHBIE  BHJBI ~ MHOTOTPAaHHUKOB  (IUpaMuaa; MpU3MA,
NPsIMOYTOJIbHBIN Mapalieenumne, Kyo).

KnaccuduuupoBaTh MHOTOTpAaHHUKH, BBIOMpasi OCHOBaHUS ISl KiacCUPUKALMU
(BBIMIYKJIbIE W HEBBIMYKJIbIE MHOTOTPAHHUKHU; MPAaBUIIbHBIE MHOTOTPAHHHUKU; MPSIMbIE U
HAKJIOHHBIE TIPU3MBbI, TapaJlIeICTUIICIbI).

OnepupoBaTh NOHATUAMU: CEKYLIas JIOCKOCTh, CEYEHUE MHOTOTPAHHUKOB.

OOBSACHATH MPUHIIUIIBI IOCTPOCHUS CEYCHUM, UCTIONIB3YSI METO/ CJICIOB.

CTpouTh Ce4YeHHUS MHOTOTPAHHUKOB METOJIOM CJIEJOB, BBIMOJIHATH (BBIHOCHBIEC)
MJIOCKUE YEPTEIKU U3 PUCYHKOB MIPOCTHIX OOBEMHBIX (DUTYP: BUJ CBEPXY, COOKY, CHU3Y.

Pemarh 3amaum Ha HaxoOXXJIEHHE TEOMETPUUYECKUX BEIMYMH IO o0pas3nam WiIu
aIropuTMaM, MPUMEHSISI U3BECTHBIEC aHATTUTUYECKHE METObI MPU PEIICHUN CTaHAAPTHBIX
MaTE€MAaTHYECKUX 3a7a4 Ha BBIYUCIIEHUE PACCTOSHUI MEXIY ABYMS TOUKaMH, OT TOUKH J10
PsIMOM, OT TOYKH JI0 TNIOCKOCTH, MEXKY CKPEIIUBAIOIINMUCS MPSIMBIMHU.

Pemarp 3amaum Ha HaxOXXJIEHHE TEOMETPUYECKUX BEIMYUH IO o0pas3lam HiIu
aJIropuTMaM, MPUMEHSISI U3BECTHBIC AaHAIUTUYECKUE METOIBI IIPU PEIICHUH CTaHIaPTHBIX
MaTE€MAaTHYECKUX 3a/lady Ha BBIYMCIIEHUE YIJIOB MEXY CKpPEIIMBAIOIIMMHUCS TPSIMBIMU,
MEXy PSIMOU U MIIOCKOCTHIO, MEXTY TIJIOCKOCTSIMU, JBYTPAHHBIX YTJIOB.

Boruncnate 00bEMBI M IUIOIMIAAX TOBEPXHOCTEH MHOTOTPAHHUKOB (IIPU3Ma,
nupamMuja) ¢ ONpuMeHEHHEeM (OPMYI; BBIYUCISATH COOTHOIICHHUS MEXAY IUIOMIAAIMU
MOBEPXHOCTEH, 00bEMaMU MOJOOHBIX MHOTOTPAaHHUKOB.

OrniepupoBaTh MOHATUSMH: CUMMETPHUS B MPOCTPAHCTBE; LIEHTP, OCh U TJIOCKOCTh
CUMMETPHH; LIEHTP, OCh U TUIOCKOCTh CUMMETPUU (PUTYPHI.

W3Bnekatb, mpeoOpa3oBbIBATH U HUHTEPIPETUPOBATH  HMHPOpMaMIO O
MPOCTPAHCTBEHHBIX TEOMETPUUECKHX (QUrypax, MpeACTaBICHHYI0 Ha uYepTekax u
pHUCYHKaX.

[TpumensTh reomeTpuyeckue (GakThl 7S PEUICHUS CTEPEOMETPUUYECKUX 3ajad,
MPEANOJaralouX HECKOJIBKO IAroB PEIICHUs, €CJIM YCIOBUS MPUMEHEHHMs 3a/JaHbl B
SBHOU (hopMme.

[IpuMeHAT,  NpoOCTEHIIME  NPOrpaMMHBIE  CPEACTBA U DIIEKTPOHHO-
KOMMYHHUKAIIMOHHBIE CUCTEMBI IPHU PELIEHUN CTEPEOMETPUUECKUX 3a]1ay.

[IpuBoaUTH TpPUMEPHl MAaTEMATHUYECKUX 3aKOHOMEPHOCTEH B MPHUPOJAEC U KU3HH,
pacro3HaBaTh IPOSIBICHUE 3aKOHOB T€OMETPUHU B UCKYCCTBE.

[IpuMeHATH MOTy4YeHHbIC 3HAHUS Ha MPAKTUKE: aHAIU3UPOBATh peabHbIEC CUTYaIlnH
U TPUMEHATh M3YUYECHHBIE TOHATHS B IMPOILIECCE MOMCKA PEIICHUS MaTeMaTHYeCKU
chOpMyITHpPOBAaHHOW MPOOIEMBbI, MOACIUPOBATH peajbHbIC CUTYallMd HA S3BIKE
T€OMETPUU, HCCIICIOBATh TMOCTPOSHHBIE MOJIEIH C HCIOJIb30BAHHUEM T'E€OMETPHUYECKUX
MOHATUN W TEOpeM, ammnapara anreOpbl; peliaTh MPaKTUUECKUE 3aJauyM, CBSI3aHHbBIE C
HaXO0XXJICHUEM T'€OMETPHUUYECKUX BEIUYHH.

11 KIJACC



OnepupoBaTh  MOHATHSAMHU:  UWIMHAPUYECKass MOBEPXHOCTb, OOpasyroliue
HWIMHJIPUYECKOW TMOBEPXHOCTH; IMJIMHJIpP; KOHHYECKas IOBEPXHOCTb, 00Opasyrolue
KOHUYECKOM MOBEPXHOCTH, KOHYC; c(hepruuecKasi HOBEPXHOCTb.

Pacnio3naBath Tena BpaieHus (HUIUHAP, KOHYC, chepa u map).

OOBSACHATH CIOCOOBI MOTYYEHHUSI TEJT BPAIICHUS.

KnaccuduuupoBars B3auMHOE pacnoyiokeHne chepbl U MIOCKOCTH.

OnepupoBaTh MOHATUSMHU: IIAPOBOM CETMEHT, OCHOBAaHHE CErMEHTa, BBHICOTA
CErMEHTa; IAapOBOM CJIOW, OCHOBAHKE LIAPOBOTO CJIOs, BHICOTA IIAPOBOTO CJIOS; MIAPOBOM
CEKTOp.

Boruncnsate 00bEMBI U TIOIIAIU TOBEPXHOCTEH TEJN BpAIllEHHUs, FEOMETPUUYECKUX Tell
C IpUMEHEHUEM (popmy.

OnepupoBaTh MOHSATUSMU: MHOTOTPAHHHK, BIHCAHHBIA B cdepy M ONMHCAHHBIN
okoJio cepsr; chepa, BrcaHHAs B MHOTOTPAHHUK WM TEJIO BpaICHUSI.

BbIYHCIIATE COOTHOILIEHUST MEXIy IUIOMAIMU TOBEPXHOCTEH © 00BEMaMu
MMOAOOHBIX TEII.

N306paxaTs u3yuaemblie (PUTYphl OT PYKHU U C IPUMEHEHHUEM MPOCTBIX YEPTEKHBIX
UHCTPYMEHTOB.

BbImonHsATh (BBIHOCHBIE) TUIOCKHE YEPTEKHM U3 PHUCYHKOB MPOCTHIX OOBEMHBIX
buryp: Bua cBepxy, COOKy, CHU3Y; CTPOUThH CEUEHHUS TEJ BpallEHUSI.

W3Bnekatb, WHTEPHPETUPOBATH W  NPeoOpa3oBbIBaTh  UHGOPMALUIO O
IPOCTPAHCTBEHHBIX T'€OMETPUUECKUX (QUrypax, MpeACTaBICHHYI0 Ha uYepTekax u
pPHUCYHKaX.

OnepupoBaTh NOHITHEM BEKTOP B IIPOCTPAHCTBE.

BbINONMHATE NEHCTBUSL CIIOKEHUS BEKTOPOB, BBIUUTAHUS BEKTOPOB UM YMHOXKCHUS
BEKTOpa Ha YUCJIO, OOBICHATh, KAKUMH CBOMCTBAMU OHH 00JIaJJaIO0T.

[IpuMeHATH NpaBUIIO MapajuieNienuneaa.

OnepupoBaTh MNOHATHUSIMH: JI€KApTOBBl KOOPJIMHATHI B MPOCTPAHCTBE, BEKTOD,
MOJZlyJIb BEKTOPA, PABEHCTBO BEKTOPOB, KOOPJAMHATBHI BEKTOPA, YroJ MEXAY BEKTOpaMmu,
CKaJIIpHOE IIPOU3BEACHUE BEKTOPOB, KOJJIMHEAPHbIE U KOMIJIAHAPHBIE BEKTOPBHI.

HaxonuTe cymMy BEKTOpPOB M IPOM3BENECHHME BEKTOpAa HA YHCIO, YrOJd MEXAY
BEKTOpaMH, CKaJIIpHOE MPOU3BEIEHNUE, PACKIAIbIBATh BEKTOP MO JBYM HEKOJIJIMHEAPHBIM
BEKTOpaM.

3aaBaTh MJIOCKOCTh YPABHEHUEM B JIEKApPTOBOM cHCTEME KOOPIUHAT.

[TpumensTe reomerpuueckue (GaxkTbl JUIsI PEIIEHUS CTEPEOMETPUUYECKHX 3ajad,
IPEIOIAraloluX HECKOJIBKO IIaroB PEIICHMs, €CJIM YCJIOBHUS NPUMEHEHMs 3aJaHbl B
SBHOH (hopme.

Pemars mnpocreiiliye TreoMeTpUYecKHe 3aJadd Ha [PUMEHEHUE BEKTOPHO-
KOOPJMHATHOI'O METO/A.

Pemarp 3a1aum Ha 10Ka3aTeabCTBO MATEMATHMYECKUX OTHOLICHWH M HaXO0XJECHUE
reOMEeTPUUECKUX BETMYHMH MO0 00pa3liaM UK alropuTMaM, MPUMEHSSI U3BECTHBIE METO/IbI
[P PELLICHUH CTAHIAPTHBIX MAaTEMAaTUUYECKHUX 3a/1au.

IIpumenATH MIPOCTEUILINE IIPOrpaMMHBIE cpeacrtea M DIIEKTPOHHO-
KOMMYHHMKAllMOHHBIE CUCTEMBI [TPU PELIEHUN CTEPEOMETPUUYECKUX 3a/au.



[TpuBOAMTE TIPUMEpPHI MaTEMATHYECKUX 3aKOHOMEPHOCTEH B TPUPOIC W JKU3HH,
pacro3HaBaTh MPOSBICHUE 3aKOHOB T€OMETPHH B UCKYCCTBE.

[TpuMeHsTh MOTydeHHBIC 3HAHUS HA TIPAKTHKE: AaHAJIM3UPOBAThH PEATbHBIC CUTYaIlUN
U TPUMCHATh W3YYCHHBIC TIOHSATUS B IPOIECCE IMOWCKA PEIICHUS MaTeMaTHYECKU
chopMylIUpOBaHHONW MPOOJIEMbl, MOJIECIUPOBATH pEAIbHBIE CHUTYallUM Ha S3bIKE
T€OMETPUH, HCCICNOBaTh TOCTPOCHHBIE MOJCNIN C HUCIOJIb30BAHHEM TI'€OMETPUUYCCKUX
MOHITHA W TEOpeM, ammapara ajreOpbl; pemarh MPaKTUYCCKUE 3a/Jadd, CBSI3aHHBIC C
HAXOXKJICHHUEM I€OMETPUICCKIX BEITMYMH.



TEMATHUYECKOE IINTAHUPOBAHUE
10 KUIACC

Ne i/

HauMeHoBaHuUe pa3iesioB U TeM
MPOrpamMMbl

KoandecTBOo 4acoB

Bcero

KonTposbHbIe
padoThI

IIpakTH4yeckue
padoThI

DOYHKIMOHAJIbHASA
rPaMOTHOCTh

Bgenchue B CTCPCOMCTPHUIO

10

MaremaTtuueckas
TPaMOTHOCTD
YuraTenbckas
TPaMOTHOCTD

[IpsiMbI€ ¥ IIOCKOCTH B TPOCTPAHCTBE.
[TapannenpHOCTh NPSAMBIX U INIOCKOCTEN

[lepnieHIUKYASIPHOCTH MPSIMBIX U
IJIOCKOCTEN

Vsl MCXKIY NPAMBIMHA U IIIIOCKOCTAMU

MHororpanHuKu

12

12

10

11

Maremaruueckas
TPaMOTHOCTD
YuraTenbckas
rPaMOTHOCTb

Maremarudueckas
rPaMOTHOCTb
YuraTenbckas
rPaMOTHOCTb

Marematuueckas
IPaMOTHOCTD
YuraTenbckas
rPaMOTHOCTD

Marematuueckas
rPaMOTHOCTH
YuraTenbckas
rPaMOTHOCTb




Maremaruueckas

O0BbEMBI MHOTOTPAaHHUKOB 9 TPAMOTHOCTD
Yurarensckas
IrPaMOTHOCTb
MaremaTnueckas
[loBTOpEHME: ceyeHus, pacCTOSIHUSA U 4 IpPaMOTHOCTb
YIUIBI Yurarenbckas
IrPaMOTHOCTb
OBIIEE KOJIMYECTBO YACOB IIO 68

[TPOI'PAMME




11 KUIIACC

HanmeHnoBaHme pa3aesioB U TeM
Ne ni/m
NMporpamMmabl

KoanuecTBO Yacos

Bcero

KoHnTtpoJbHbIe
padoThI

IIpakTHYyeckue
padoThI

DyHKUMOHAJIbHAA
rPaMOTHOCTh

1 Tena Bpamenus

12

MaremaTuueckas
rPaMOTHOCTD
Yurareabckas
rPaMOTHOCTD

2 OO0BEMEI TET

MaremaTuueckas
rPaMOTHOCTH
Yurareabckas
rpaMOTHOCTb

BekTopsl 1 KOOpAUHATHI B
POCTPAHCTBE

10

MaremaTtuueckas
rPaMOTHOCTD
YUuraTennckas
rpaMOTHOCTD

[ToBTOpeHue, 0600IICHNE,
cucTeMaTHu3allus 3HaHuH!

MaremaTtuueckas
rPaMOTHOCTD
YuraTenbckas
rPaMOTHOCTH

OBIIEE KOJIMYECTBO YACOB IIO
I[TPOIT'PAMME

34







ITOYPOYHOE IIVIAHUPOBAHHUE
10 KUIACC

Ne
n/n

Tema ypoka

KoauuyecTBo 4acoB

Bcero

KoHnTtpoJibHbIe
padoThI

IIpakTH4eckue
padoThI

Hara

U3y4eHHUs

DJIeKTPOHHBbIE
uudposbie
oOpa3oBaTeJibHbIE

pecypcsl

OcCHOBHBIE TOHATUS
CTEpPEOMETPUHU: TOUKA, PsAMas,
IIJIOCKOCTB, IPOCTPAHCTBO.
[IpaBuna u3oOpakeHus Ha
pPUCYHKAX: U300paxKeHus
IJIOCKOCTEM, TapaJlIeIbHbBIX
MPSIMBIX (OTPE3KOB), CEPEIUHBI
OTpe3Ka

[TonsaTHA: nepecexkaromuecs

IIOCKOCTH, IICPCCCKAIOIIHUCCA
mnpsaMas n miI0CKOCTb

https://resh.edu.ru

https://resh.edu.ru

IlonsaTHA: nepecexkaromuecs
IJIOCKOCTH, MEPECEKAOIINECS
IpsiMast ¥ INIOCKOCTh

https://resh.edu.ru

3HAKOMCTBO C MHOTOI'PaHHHUKaMH,
M300pa’keHne MHOTOTPaHHUKOB Ha
PUCYHKaX, Ha MPOEKIIMOHHBIX
yeprexax

https://resh.edu.ru

HavanbHbie cBefieHNs 0 KyOe u
nUpaMKJIe, UX Pa3BEPTKU U

https://resh.edu.ru



https://resh.edu.ru/
https://resh.edu.ru/
https://resh.edu.ru/
https://resh.edu.ru/
https://resh.edu.ru/

monenu. CeueHus
MHOTOTPaHHHUKOB

HauanpHbie cBeieHNs 0 KyOe U
MAPAMUIE, UX PA3BEPTKU U
monenu. CeueHus
MHOTOTPAaHHUKOB

https://resh.edu.ru

[Tonatue 06 akCMOMaTHYECKOM
IIOCTPOEHUH CTEPEOMETPUU:
aKCHOMBI CTEPEOMETPHUH U
CJIEJICTBUS U3 HUX

https://resh.edu.ru

10

11

ITonsgTre 00 akCMOMaTHYSCCKOM
MMOCTPOCHHUH CTEPEOMETPHUU:
AKCUOMBI CTEPEOMETPUH U
CJIEICTBHUS U3 HUX

ITonsaTre 06 akCMOMaTHYECKOM
MMOCTPOCHUH CTEPEOMETPHUU:
AKCUOMBI CTEPEOMETPUH U
CJIEICTBHUS U3 HUX

ITousTre 06 akCMOMaTHYECKOM
MOCTPOCHHUH CTEPEOMETPHUU:
aKCHOMBI CTEPEOMETPUH U
CJIEICTBHUS U3 HUX

B3aumHoe pacrionoxeHne npsiMbIx

B IIPOCTPAHCTRBE:!

NEPECCKAOIMNECCH, ITapaICIIbHBIC

" CKPCUIUBAIOMIUCCS ITPAMBIC

https://resh.edu.ru

https://resh.edu.ru

https://resh.edu.ru

https://resh.edu.ru



https://resh.edu.ru/
https://resh.edu.ru/
https://resh.edu.ru/
https://resh.edu.ru/
https://resh.edu.ru/
https://resh.edu.ru/

HapaJIJIGJIBHOCTB IIPpAMBIX U
IJIOCKOCTEH B IMPOCTPaHCTBEC!

https://resh.edu.ru

12 napaieIbHbBIC IPSIMBIC B
MPOCTPAHCTBE; MAPAIICIIEHOCTD
TPEX MPSAMBIX
[TapamienbHOCTD NPSMBIX U
13 TUTOCKOCTEH B IIPOCTPAHCTBE: https://resh.edu.ru
[TapamnenbHOCTH IPAMOU U
TUTOCKOCTH
14 VYTJBI ¢ COHANPABICHHBIMU https://resh.edu.ru
CTOpPOHAMHU
15 VYToJ1 MeXTy PSIMBIMHU B https://resh.edu.ru
MPOCTPAHCTBE
16 Y101 MEeX Iy NPSIMBIMHU B https://resh.edu.ru
MPOCTPAHCTBE
17 [MapayienbHOCTh TUIOCKOCTEH: https://resh.edu.ru
napaieIbHbIC IIOCKOCTH
18 CBoiicTBa mapamieabHbIX https://resh.edu.ru
TUTOCKOCTEH
[Ipocreiimme MpoCcTpaHCTBEHHBIE https://resh.edu.ru
19 (burypsl Ha TUIOCKOCTHU: TETPadp,
KyO, mapaJienenurne
. https://resh.edu.ru
20 [TocTpoenue ceueHuit
. https://resh.edu.ru
21 [TocTpoenue ceuenuit



https://resh.edu.ru/
https://resh.edu.ru/
https://resh.edu.ru/
https://resh.edu.ru/
https://resh.edu.ru/
https://resh.edu.ru/
https://resh.edu.ru/
https://resh.edu.ru/
https://resh.edu.ru/
https://resh.edu.ru/

KouTponsHas padorta o teme
"[IpsiMbIe ¥ TIJIOCKOCTH B

22 npoctpancTie. [lapannensHoCTh
MPSAMBIX U IIOCKOCTEN"
[leprieHAMKYASTPHOCTH MPSMON U https://resh.edu.ru
23 TUTOCKOCTH: TIEPIICHANKYIISIPHEIE
MPSIMBIC B POCTPAHCTBE
24 [IpsiMble apauieTbHbIC U https://resh.edu.ru
MEPIICHANKY/ISPHBIC K MTIOCKOCTH
o5 [Ipsimbie mapalsienbHbIe U https://resh.edu.ru
HEPICHIUKYISPHBIC K TNIOCKOCTH
26 [Tpu3Hak nepneHANKyIIPHOCTH https://resh.edu.ru
HPSIMOM U TJIOCKOCTH
27 [Tpu3HaK MepHIeHANKYISIPHOCTH
MPSIMOH | IJIOCKOCTH
08 Teopema o mipsimoii https://resh.edu.ru
MEPIICHANKYISIPHOM MJIOCKOCTH
29 Teopema o ipsMoi
HNEPICHIUKYISIPHON TIIOCKOCTH
30 Teopema o ipsAMon
MEPIICHANKYISPHOM MJIOCKOCTH
[leprieHAUKYISP U HAKIIOHHBIE:
31 pPacCcTOsIHUE OT TOYKH JI0 https://resh.edu.ru

IIJIOCKOCTH, PACCTOSIHUE OT
MPSAMOM 10 INTIOCKOCTH



https://resh.edu.ru/
https://resh.edu.ru/
https://resh.edu.ru/
https://resh.edu.ru/
https://resh.edu.ru/
https://resh.edu.ru/

32

[lepnieHAUKYTSIp ¥ HAKJIIOHHBIE:

PaCCTOAHUC OT TOYKH 0
IIIOCKOCTH, PACCTOAHUC OT
HpﬂMOfI J0 IINIOCKOCTH

33

[lepnieHAUKYISIp ¥ HAKJIIOHHBIE:

pPaCCTOAHUC OT TOYKHU 0O
IIIOCKOCTH, PACCTOAHUEC OT
HpHMOﬁ J0 IINIOCKOCTHU

34

HepHeH,Z[I/IKy.HSIp N HAKJIOHHBIC:

pPaCCTOAHUC OT TOYKH O
IIIOCKOCTH, PACCTOAHUEC OT
HpHMOﬁ J0 IINIOCKOCTHU

35

36

37

VYTIibl B IPOCTPAHCTBE: YIOJl
MEXY NPSIMOU U INIOCKOCTBEO
JIByrpaHHBIN yTOJ1, JIWHEHHBIN
YIoJl ABYTPAHHOIO yIJIa
JIByrpaHHBII yTOJ1, JINHEHHBIN
yIoJl ABYTPAHHOIO yIJIa

https://resh.edu.ru

https://resh.edu.ru

38

[leprieHIUKYIAPHOCTD
IIJIOCKOCTEMN: TPU3HAK
MEePHEeHIUKYIIPHOCTH ABYX
IIJIOCKOCTEN

https://resh.edu.ru

39

[leprieHIUKYIAPHOCTD
IIJIOCKOCTEMN: TPU3HAK
NEPHEHIUKYIIPHOCTU ABYX
IIJIOCKOCTEN



https://resh.edu.ru/
https://resh.edu.ru/
https://resh.edu.ru/

40

[leprieHAUKYIAPHOCTH
TJIOCKOCTEM: MpU3HAK
MEPIEHANKYISIPHOCTH IBYX
IIOCKOCTEM

41

Teopema o Tpéx
MEPIEHANKYJISIpax

https://resh.edu.ru

42

43

Teopema o Tpéx
MePIEHIUKYIIApax
Teopema o Tpéx
MEePIEHIUKYISIpax

44

KOHTpOJIBHa}I pa60Ta 110 TCMaM

"IleprieHAUKYISPHOCTD IPSIMBIX U

mrockoctein”" u "YTibl MexXy
MPSIMBIMU U TIJIOCKOCTSAMHU"

45

46

[ToHsiTHE MHOTOIpaHHHUKA,
OCHOBHBIE€ 3JIEMEHTBI
MHOTOTPAHHUKA, BBITYKIIbIE U
HEBBINYKJIbIE MHOTOT'PAHHUKMY;
pa3BEpPTKa MHOTOTPaHHHUKA

[Tpu3ma: N-yronbHas mpu3Ma,
TpaHu U OCHOBAHUS MPU3MBI,
npsiMasi U HAKJIOHHAsI IPU3MBL;
OOKOBasl U MOJIHAS TOBEPXHOCTh
MIPU3MBI

https://resh.edu.ru



https://resh.edu.ru/
https://resh.edu.ru/

47

48

[Tapannenenunen,
MPSMOYTOJIBHBIN MTapalieaenune]
1 €ro CBOMCTBa

[Inpamupa: N-yronbHas
NMUpaMua, TpaHu U OCHOBAHUE
MUpaMuU/Ibl; OOKOBas U MOJIHAS
MMOBEPXHOCTh TUPAMHU/IBI;
MpaBWIbHAS U yCEUEHHAS
nupamMuaa

https://resh.edu.ru

49

50

[IpaBunbHBIE MHOTOTPAHHUKH:
MOHSTHE NMPABUIBHOTO
MHOTOTPaHHUKA; IPaBUIIbHAS
MpU3Ma U NpaBUIbHAs MUPAMUA;
MpaBUIIbHAS TPEYTOJIbHAS
NUpaMua U IpaBUIbHBIN
TeTpa’ap; Kyo

[IpencraBnenne o NpaBUIBHBIX
MHOTOI'paHHUKAX: OKTa’Ip,
JOJIEKa’Ip U UKOCAIP.

https://resh.edu.ru

o1

CuMMeTpus B IPOCTPaHCTBE:
CUMMETPHUSI OTHOCUTENLHO TOYKH,
MPSIMOM, IIIOCKOCTU. DIEMEHTBI
CUMMETPUHU B MUpaMUaax,
napaJijiesienumneax, NpaBuiIbHbIX
MHOT'OI'paHHUKAaX

https://resh.edu.ru



https://resh.edu.ru/
https://resh.edu.ru/
https://resh.edu.ru/

Brruucnenue 371€MEHTOB

52 MHOTOTPaHHUKOB: PEOpa, 1
JaroHaly, yribl
[1nomans OOKOBOI MOBEPXHOCTH
Y TIOJIHOM ITOBEPXHOCTH IIPSAMOU
P P . https://resh.edu.ru
53 MIPU3MBI, TIOMATh OCHOBAHUH, 1
TeopeMa 0 OOKOBOI MOBEPXHOCTH
MPSAMOU IIPU3MBI
[Tnomaas 6OKOBOI MOBEPXHOCTH
Y TIOBEPXHOCTH MPABUIILHOU
P P https://resh.edu.ru
54 MAPAMUBI, TEOPEMA O IIIOIIAIN 1
OOKOBOI MOBEPXHOCTH YCEUEHHOM
MIAPaMU/TbI
55 KounTponsHas pabora no teme 1
"MHoOrorpaHHuKkm"
.. https://resh.edu.ru
56 [Tonsarue 06 06bEMe 1 D
o7 O06bEM nupamMuIbl 1
58 O0BEM upamu bl 1
59 O0BEM upamu bl 1
60 O0BEM mupamu bl 1
61 O0BEM pU3MBI 1
; https://resh.edu.ru
62 O0BEM pU3MBI 1 D
63 O0BEM TPU3MBI 1



https://resh.edu.ru/
https://resh.edu.ru/
https://resh.edu.ru/
https://resh.edu.ru/

64 KouTponsHas padorta o teme
"OOBEMBI MHOTOTPAaHHUKOB"

[ToBTOpEeHUE, 00001ICHNE
65 cucTeMaTH3alus 3HAaHUM.
[TocTpoeHue ceuenuii B

MHOT'OTpaHHHKC

[ToBTOpEeHUE, 0000IICHNE
cucTeMaTH3alus 3HaHUI.
Brruucnienue paccTosHu: MEXIY
66 JIBYMSI TOYKaMH, OT TOYKH JI0
MPSAMOM, OT TOYKH JI0 TUNIOCKOCTH,
MEXTY CKPEITUBAIOIIUMUCS
MPSIMBIMU

67 WroroBas KoHTposbHas paboTa

[ToBTOpEHue, 06001IeHNE
cucTeMaTu3alus 3HaHUM.
Brruncinenue yrioB: Mexay

68 CKPEIIUBAIOIUMUCS MPSIMBIMH,
MEXy NPSAMOU U INTIOCKOCTHIO,
JBYTPAHHBIX YTJIOB, YIJIOB MEXIY
IJIOCKOCTSIMU

OBUIEE KOJIMYECTBO YACOB I10
I[TPOTPAMME

68




11 KUIIACC

Ne
/o

Tema ypoka

Cdepa u map: ueHTp, pajauyc,
JMaMeTp; IJIOIalb TOBEPXHOCTH

cdepsl

KoaunuyecTBO yacoB

Bcero

KonTpoabHbIe
padoThbI

IIpakTHyeckue
padoThI

Jara
U3y4YeHMs

JIEKTPOHHbIE

uu@ppoBbIe
oOpa3oBaTe/ibHbIE

pecypcsl

https://resh.edu.ru

Bsanmuoe pacmonoxenue chepbl
Y TUTOCKOCTH; KacaTeIbHas
IUIOCKOCTH K chepe; MIo1aib
cdepsl

N306paxkenue cdepsl, mapa Ha
mockocTu. CeueHus mapa

[unuHapruyeckas MIOBEPXHOCTb,
o0Opa3yromnire MIIHHIPUISCKON
MMOBEPXHOCTH, OCh

WIAHPUYICCKON TTIOBEPXHOCTH

Hunuuap: ocHOBaHUS U OOKOBas
MOBEPXHOCTh, 00pa3yromas 1
0Ch; IUIOIIAh OOKOBOH U
ITOJTHOW ITOBEPXHOCTH

https://resh.edu.ru

https://resh.edu.ru

N300pakenne MUInHapa Ha
IJI0CKOCTH. Pa3BépTKa
muuHapa. CedeHus HUINHApa
(TITOCKOCTBIO, MapalIEIbHOM

https://resh.edu.ru



https://resh.edu.ru/
https://resh.edu.ru/
https://resh.edu.ru/
https://resh.edu.ru/

WU TIEPTIICHANKYISIPHOM OCH
HWIMHAPA)

Konnueckast mOBEpXHOCTb,
o0pa3yronire KOHUYECKOn
MMOBEPXHOCTH, OCh U BEPIINHA
KOHUYECKOW MOBEPXHOCTH

Konyc: ocHOBaHMe U BepilINHA,
oOpa3zyro1ias ¥ 0Ch; TIOMIAIh
OOKOBO U MOJHOW MOBEPXHOCTH

https://resh.edu.ru

10

11

12

13

Yceu€HHBIN KOHYC: 00pa3yrolue
Y BBICOTA; OCHOBAHUA U OOKOBas
MMOBEPXHOCTh

N306pakenne koHyca Ha
iockocTu. Pa3zBépTka KoHyca.
Ceuenus KoHyca (TIOCKOCTBIO,
MapajyieIbHON OCHOBAHUIO, U
IJIOCKOCTBIO, MPOXOASALIEN Yepes
BEPIIHHY)

KomOunamus Ten BpameHus u
MHOTOT'PaHHUKOB

MHoOrorpaHHuK, ONMCaHHbIN
oKoJ10 cdepsl; chepa, BcaHHAS
B MHOT'OTPaHHUK WJIH B TEIIO
BpaIICHUS

[Tonsarue 06 06béMe. OCHOBHBIE
CBOICTBa 0OBEMOB Tell

https://resh.edu.ru

https://resh.edu.ru



https://resh.edu.ru/
https://resh.edu.ru/
https://resh.edu.ru/

https://resh.edu.ru

14 O0BEM TUIMHAPA, KOHYCa
15 O0BEM mrapa u miomaas chepo https://resh.edu.ru
[TogoOHbIe Tena B IPOCTPAHCTBE.
16 COOTHOIICHUS MEXKTY
TUTOLIA/ISIMU TIOBEPXHOCTEH,
00bEMaM OJOOHBIX TENT
KonTponbsHas pabora no temam
17 "Tena Bpammenus" u "O6beMbl
Ten"
18 Bekrop Ha miiockocTy u B https://resh.edu.ru
MIPOCTPAHCTBE
19 CrnoskeHne U BRIYUTAaHUE https://resh.edu.ru
BEKTOPOB
https://resh.edu.ru
20 YMHOXKEHHE BEKTOpA HA YUCIIO
Paznoxxenne BekTopa mo Tpém https://resh.edu.ru
21 HEKOMILUIAHAPHBIM BEKTOPAM.
IIpaBuio napannenenumnena
Pemienue 3ama4, CBSI3aHHBIX C
22 IIPUMEHEHHUEM NPABUII IEUCTBUI
C BEKTOpPaMH
[TpsmoyroneHas cucreMa https://resh.edu.ru
23 KOOPJAMHAT B IPOCTPAHCTBE.

Koopaunats! BekTopa.



https://resh.edu.ru/
https://resh.edu.ru/
https://resh.edu.ru/
https://resh.edu.ru/
https://resh.edu.ru/
https://resh.edu.ru/
https://resh.edu.ru/

[Ipocrenmme 3anaun B
KOOpJMHATaX

24

VYron Mexay BeKTOpaMH.
CkansipHO€ MpOU3BEICHUE
BEKTOPOB

https://resh.edu.ru

25

Breruucnenue YIJI0B MCIKOY
IIPpAMBIMHU U IINIOCKOCTAMUA

https://resh.edu.ru

26

KoopanHaTHO-BEKTOPHBIN METOA
MIPU pEIICHUH F€OMETPUUYECKUX

3aJda4

https://resh.edu.ru

27

28

29

30

KouTponsHas padora o teme
"BekTopsl 1 KOOPAMHATHI B
IIPOCTpPaHCTBE"

[ToBTOpeHnue, 00061IICHUE U
CHCTEeMaTH3alus 3HaHUH.
OcHoBHbIE (DUTYpHI, (HaKTHI,
TEOPEMBI Kypca IIaHUMETPUH
[ToBTOpenue, 0006IICHUE U
CHCTeMaTH3alus 3HaHUH.
OcHoBHbI€ (HUTYPBI, (HAKTHI,
TEOPEMBI Kypca MJIaHUMETPUU

[ToBTOpeHue, 0000IICHUE U

CHCTEMAaTH3alus 3HaHUH. 3a1aun

TJIAHUMETPUU U METOJBI X
peLeHus



https://resh.edu.ru/
https://resh.edu.ru/
https://resh.edu.ru/

[ToBTOpeHUE, 0000IICHNE U
CHCTEMAaTH3alis 3HaHUN. 3a1a49u

31 1
TUTAHUMETPUU U METOJTBI X
perieHus
[ToBTOpeHUE, 0000IICHUE U
cucTeMaTH3alus 3HAaHUM.

32 1
OcHoBHbI€ (UTYPBI, (HAKTHI,
TEOPEMBI Kypca CTepEeOMETPHHI

33 WroroBas koHTposbHas paboTa 1

34 [ToBTOpEeHUE, 0000IICHUE U 1
cucTeMaTH3alus 3HaHUI

OBUIEE KOJIMYECTBO YACOB I10O 34

I[TPOI'PAMME
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