


IHHOACHUTEJIBHAS 3AIIMCKA

PaGouast mporpamma yae6HOTO Kypca «'eomerpusi» 6a30BOro ypoBHs i oOydatonuxcs 10 —11
KJ1accoB pa3paboraHa Ha ocHOBe DenepabHOrO TOCyIapCTBEHHOTO 00pa30BaTeIbHOIO CTaHAapTa
cpennero oomero 00pa3oBaHusl, ¢ Y46TOM COBPEMEHHBIX MUPOBBIX TPEOOBaHMIA, TPEIBSIBIIEMBIX K
MaTeMaTH4ecKkoMy 00pa3oBaHUIO, U TPaJAULIUN poccuiickoro oOpa3oBanus. Peanu3zaius nporpaMmsl
o0ecrneurBaeT OBNaICHUE KITFOUEBBIMU KOMIIETEHIIMSIMH, COCTABIISAIOIIMMH OCHOBY IS
CaMOpa3BUTHUS U HEMPEPBHIBHOTO 00pa30BaHus, IIEIOCTHOCTh OOLIEKYIBTYPHOTO, TMYHOCTHOTO U
M03HABATENILHOTO PA3BUTHUS JIMYHOCTH 00YyUYaOLIUXCA.

HEJIX U3YYEHUA YYEBHOI'O KYPCA

BaxHocTh yueOHOTO Kypca TeOMETPHH Ha YPOBHE CpeHEro o0IIero oopazoBanus 00yclIOBIEeHA
IIPAKTUYECKOM 3HAUMMOCTBIO METANPEIMETHBIX U IPEIMETHBIX PE3y/IbTaTOB O0yUEHHs TEOMETPUH B
HalpaBJIEHUH JJUYHOCTHOTO PAa3BUTUs 00ydaroIMXCsl, POPMUPOBAHUSA (PYHKIIMOHATBHOM
MareMaTu4eckoi rpaMOTHOCTH, U3YUEHUS IPYTUX y4eOHbIX AUCUUIUIMH. Pa3BuTne y oOyyaronmxcs
IIPABUJIbHBIX IPEACTABICHUHN O CYIIHOCTU U MPOUCXOXKIEHUH F€OMETPUUECKUX a0CTpaKIHid,
COOTHOIIEHUH PEAIBHOIO U UACAIBHOIO, XapaKTepe OTPAKEHUS MaTEMAaTUYECKOW HAYKOH SIBJICHUMN
Y TIPOLIECCOB PEaTbHOTO MHPA, MECTE TEOMETPHH B CUCTEME HAyK U POJIM MaTEMaTHIECKOTO
MOJICTTUPOBAHNS B HAYYHOM IMO3HAHHUH U B MIPAKTHKE CIIOCOOCTBYET (hOPMHUPOBAHUIO HAYIHOTO
MHUPOBO33PEHUS YUALTUXCSI, @ TAK)KE KAYECTB MBIIIUICHUS, HEOOXOAUMBIX JUIS QAN TAlliH B
COBPEMEHHOM OOIIIECTBE.

I'eomeTpust sBIsIeTCA OJHUM U3 Oa30BbIX MPEAMETOB Ha YPOBHE CPEHEr0 00IIero oopa3oBaHus, TaK
Kak o0ecrieyrBaeT BO3MOXKHOCTb U3yYeHUs KaK JUCLUIUIMH €CTeCTBEHHO-HayUYHOU
HaNpaBJIEHHOCTH, TaK U TyMaHUTAPHOM.

Jlornueckoe MplnuieHue, GopMupyeMoe Mpu U3ydeHUH 00yJaronMMHCs TOHATUIHHBIX OCHOB
T€OMETPHHU U TIOCTPOCHHUH IETIOUKH JIOTUYECKIX YTBEPKACHUH B XO/I€ PEIICHHUS T€OMETPHUECKUX
3aj1a4, yMEHHUE BBIBUTATh U OMPOBEPraTh TUTIOTE3bI HETIOCPEICTBEHHO UCTIONB3YIOTCS TIPH
pelIeHNH 33a]a49 €CTECTBEHHO-HAYYHOTO [IUKJIA, B YaCTHOCTH M3 Kypca (GU3HKH.

YMeHne OpHEeHTUPOBATHCS B POCTPAHCTBE HTPAET CYIIECTBEHHYIO POJIb BO BCEX OOJIACTSIX
JesTeIbHOCTH yenoBeka. OpueHTalus 4ea0Beka BO BpeMEHHU U MIPOCTPAHCTBE — HEOOXO0IMMOe
YCJIOBHE €T0 COLMAIBHOTO ObITHS, (hOpMa OTPasKEHHs OKPY)KAIOIIETO MUPA, YCIOBHUE YCHEIIHOTO
MO3HAHUS M aKTUBHOTO MpeoOpazoBaHus AelcTBUTENbHOCTH. OnepupoBaHUe MPOCTPAHCTBEHHBIMU
o0pazaMu 00beANHSET pa3Hble BU/Ibl YUeOHOH U TPYIOBOW AEATEIbHOCTH, SBISIETCS OJHUM M3
npodeccroHaNbHO BaXKHBIX KaY€CTB, TO3TOMY aKTyajbHa 3a7a4a (GOpMUPOBAHUS Y O0ydaIOIIUXCS
MIPOCTPAaHCTBEHHOTO MBIIIICHHSI KaK PA3HOBHIHOCTH 00Pa3HOTO MBINIJICHUS — CYIIECTBEHHOTO
KOMIIOHEHTA B MTOJITOTOBKE K MPAKTUYECKON JESITETHHOCTH 110 MHOTUM HAIPaBJICHUSIM.

[lenb ocBoeHus mporpammsl yueOHoro kypca «l'eomerpusi» Ha 6a30BOM YpOBHE 00yUeHUS —
o061eo0pa3oBareabHOE U OOIIEKYIBTYPHOE Pa3BUTHE O0yUaIOIIUXCS Yepe3 o0ecreueHre
BO3MOKHOCTH MTPUOOPETEHUS U UCTIOIb30BAaHUS CUCTEMAaTUUECKUX TeOMETPUUECKUX 3HAHUHN U
nelcTBUH, crelMpUUHBIX T€OMETPHH, BO3MOKHOCTH YCHEIIHOTO MPOJOKEHHsI 00pa30oBaHus 110
CMELUATBHOCTSIM, HE CBA3aHHBIM C MPHUKJIAIHBIM HCIIOIb30BAHUEM F€OMETPHH.

[Tporpamma 1o reoMeTpun Ha 6a30BOM YpOBHE MpeIHA3HAYCHA JIUIsl 00yUYArOIINXCsl CPETHEN IIIKOJIHB,
HE MCIBITHIBABIINX 3HAYUTEIHHBIX 3aTPyIHEHUI Ha YPOBHE OCHOBHOTO 001IeT0 00pa3oBaHMsL.
Takum 06pazom, oOydaromrecs: Ha 6a30BOM YPOBHE JIOJDKHBI OCBOUTH OOIHE MAaTeMaTHYECKUE
YMEHWUS, CBS3aHHBIE CO CIeM(PUKON TeOMETPUN M HEOOXOAUMBIE IS )KU3HU B COBPEMEHHOM



obmectBe. Kpome 3TOr0, 0OHM UMEIOT BO3MOXKHOCTh U3yYUTh TEOMETPHIO 0oJiee TITyOOKO, €CITH B
JanbHEHIIeM BOZHUKHET HEOOXOAUMOCTh B TEOMETPUYECKUX 3HAHUAX B MPO(eccnoHaIbHOI
NeSITeTbHOCTH.
JIOCTHIKEHHE LIEJIM OCBOSHHSI TPOrPaMMBbI 00€CIICUNBACTCS PELICHUEM COOTBETCTBYIOIINX 3a/1au.
[TpuopureTHBIMH 3371a4aMu OCBOEHHS Kypca «I eomerpun» Ha 6azoBoM ypoBHe B 10—11 kaccax
SIBIISTFOTCSL:
©® ¢popmupoBaHue MPEACTABICHHS O TCOMETPHH KaK YaCTH MUPOBOM KYJIBTYPbI U OCO3HAHHE €&
B3aUMOCBSI3U C OKPYXKAIOIIIUM MHPOM;
©® ¢popmupoBaHue MPEACTABICHHUS O MHOTOIPAHHUKAX M TeJIaX BPAIICHHS KaK O BAKHEUIIINX
MaTeMaTU4eCKUX MOJIEISIX, IO3BOJISIONINX ONKMCHIBATH M U3y4aTh Pa3HbIC SBICHHS
OKPYKAIOIIIEero MUPa;
© ¢popmupoBaHue yMeHHS PACIO3HABATH HA YEPTEkKAX, MOACISIX U B PEaIbHOM MUPE
MHOTOTPaHHUKHU U TeJa BPAILCHHS;
© oBnajzieHUe METOAMHU PEUICHHUS 3aJ1a4 Ha TIOCTPOCHHSI Ha H300paKEeHUX
MPOCTPAaHCTBEHHBIX QUTY;
©® dbopmupoBaHue yMEHHS OTIEPUPOBATH OCHOBHBIMH MOHATHUSMHU O MHOTOTPaHHUKAX U TEIax
BpAIICHHUS U X OCHOBHBIMH CBOMCTBAMH;
© oByajeHUE aNTOPUTMAMH PEIICHUSI OCHOBHBIX TUIIOB 3a/1a4; (POPMHUPOBAHUE YMEHHUSI
IPOBOANTH HECIIOKHBIE IOKA3aTEIbHBIE PACCYXKICHUS B XO/I€ PEIICHUS CTEPEOMETPHUECKUX
3a[a4 " 3a7a4 ¢ MPaKTUIECKUM COZIePIKaHUEM;
© pa3BUTHE UHTEIUICKTYAIbHBIX U TBOPYECKUX CIIOCOOHOCTEH 00YYaIOIIMXCS, TO3HABATEILHON
AKTUBHOCTH, UCCIICIOBATEIbCKUX YMCHUN, KPUTUYHOCTH MBIIILICHHS,
©® dopmupoBanue GyHKIIMOHAIBHON IPaMOTHOCTH, PEJICBAHTHON T€OMETPUH: YMEHHUE
pacrio3HaBarh MPOSIBICHUS TEOMETPUYCCKUX MTOHATHI, 00BEKTOB M 3aKOHOMEPHOCTEH B
peanbHBIX )KU3HEHHBIX CUTYaLUsAX U IPU U3YYEHUH JIPYTUX YUEOHBIX IPEAMETOB,
IPOSIBIICHUS 3aBUCUMOCTEH M 3aKOHOMEPHOCTEH, (hOpMYITUPOBaTh UX HA SI3bIKE TE€OMETPUU U
CO3/1aBaTh TEOMETPUIECKUE MOJIEINH, IPUMEHSATh OCBOCHHBIN T€OMETPHUECKUHN armapar st
pelIeHus MPaKTHUKO-OPUEHTUPOBAHHBIX 33]1a4, MHTEPIPETHPOBATH U OIICHUBATH TIOTyICHHBIE
pEe3YINbTaThl.

OTnnuuTenbHON 0COOEHHOCTHIO IPOTrPAMMBI SIBJISIETCS BKIIIOUEHUE B KYpC CTEPEOMETPUH B Hayase
€ro M3y4eHMs 3a]a4, pellaeMbIX Ha ypOBHE HHTYUTUBHOTO [TO3HAHUS, M ONPeIeIEHHBIM 00pa3oM
OpraHu30BaHHas paboTa Ha/l HUMH, YTO CIIOCOOCTBYIOT Pa3BUTHIO JIOTHYECKOTO U
IIPOCTPAHCTBEHHOT'O MBILIUIEHUS, CTUMYJIUPYET MPOTEKaHNE UHTYUTHUBHBIX MPOLIECCOB, MOTUBUPYET
K JaJIbHEUIIIEMY U3YUYEHHUIO MTPEAMETA.

[Ipennoutenue oTnaéTcs HAIAIHO-KOHCTPYKTUBHOMY METOLy 0OyU€HUsl, TO €CTh TEOPETUUYECKUE
3HAHUS UMEIOT B CBOEHM OCHOBE YyBCTBEHHOCTh IIPEIMETHO-TIPAKTHUECKO JiesTenbHOCTH. PazButue
MIPOCTPAHCTBEHHBIX MPEICTABICHUN Y yJallluXcsl B Kypce CTepeOMEeTPUH MTPOBOIUTCS 3a CUET
peleHus 3a/1a4 Ha Co3JaHKie MPOCTPAHCTBEHHBIX 00pa30B M 33a/1a4 Ha ONepUPOBaHUE
MPOCTPAaHCTBEHHBIMU 00pazamu. Co3naHue o0pas3a MPOBOAUTCS C ONOPON Ha HATJITHOCTB, a
oIrepupoBaHUE 00pa3oM — B YCIOBUSAX OTBJICYCHUS OT HAINIAHOCTH, MBICIEHHOTO U3MEHEHUS €T
HCXOJHOTO COAEPKAHUS.

OcHoBHBbIE copeprkarenbHble TuHuN Kypcea «l eomerpun» B 10—11 kimaccax: «MHOrorpaHHuKn»,
«[IpsiMble 1 TIIOCKOCTH B MMPOCTpaHCTBeY, «Tena BparieHus», «BeKTopsl 1 KoOpAMHATHI B
npoctpaHcTe». opMupoBaHHe JOTHYECKUX YMEHHUM pacipeesnsieTcss He TOJIBKO 110
cofiepKaTeIbHbIM JHHHM, HO U 10 rofiaM 00yueHusl Ha YPOBHE CPEHET0 00I1ero o0pa3oBaHuUs.



Conepxanue 00pa3oBaHMs, COOTBETCTBYIOIIEE PEAMETHBIM PE3yIbTaTaM OCBOEHHsI padoueit
MPOTrpaMMBl, pacipeaeNEHHBIM 110 ToJaM 00y4YeHus1, CTPYKTYPHUPOBAHO TAKUM 00Pa30M, YTOOBI
OBJIQJICHUE FEOMETPUYECKUMHU MTOHATHSIMHU U HaBbIKAMH OCYILECTBIISIIOCH [TOCIIE0BATENBHO U
MOCTYIATEeNbHO, C COOIIOACHUEM MIPUHIIUTIA IPEEMCTBEHHOCTH, YTOOBI HOBBIC 3HAHUS BKITIOYAJIHChH
B OOIIYIO CUCTEMY T€OMETPUYECKUX NMPEACTABICHUH 00yJaromUXCs, pacIupsis U yrayosss e€,
00pa3ys IpOYHbIE MHO)KECTBEHHBIE CBA3H.

MECTO YYEBHOI'O KYPCA B YYEBHOM IIJIAHE

Ha u3yuenue reomerpun orBoguTcs 2 yaca B Hezaento B 10 kimacce u 1 yac B Hezento B 11 kitacce,
BCEro 3a JBa roga ooydenus - 102 yueOHbIX yaca.
COJAEPXKXAHUE YYEBHOI'O KYPCA

10 KJIACC

IIpsiMbIe ¥ MVIOCKOCTH B IPOCTPAHCTBE

OcHOBHbIE OHATHS cTepeoMeTpuu. Touka, mpsiMasi, IIOCKOCTb, IPOCTpaHCTBO. [ToHsTHE 00
AKCHOMAaTHYECKOM IIOCTPOCHHUH CTEPEOMETPHUH: AKCUOMBI CTEPEOMETPUU U CIIEJICTBHS U3 HUX.
B3aumHoOe€ pacnonokeHue npsAMbIX B IPOCTPAHCTBE: MEPECEKAOINNECS, NapAJUICIbHbIE U
CKpeuBaromuecs npsmsle. [lapamieasHOCTh NPAMBIX U IITIOCKOCTEW B IIPOCTPAHCTBE:
IapajuIeIbHbIE MPSMBbIE B IPOCTPAHCTBE; NAPALIEIBHOCTD TPEX MPSAMBIX; APAJUIEIIBHOCTD PSIMON
U IIJIOCKOCTH. YIUIbI C COHAIIPABICHHBIMUA CTOPOHAMU; YIOJI MEKY IPSIMBIMU B IIPOCTPAHCTBE.
[TapannenbHOCTb INIOCKOCTEN: TapaJUIeIbHbIE ITIOCKOCTH; CBOWCTBA NAapaJUIEIbHBIX IUIOCKOCTEH.
[IpocTeiimue npocTpaHCTBEHHbIE (PUTYpPhI HA INIOCKOCTH: TETpadIp, KyO, napajiesienunes;
IIOCTPOCHUE CEUECHUH.

IlepneH UKYIAPHOCTD IPSIMON U INIOCKOCTH: NEPIIEHAUKYIAPHBIE IIPSAMBIE B IIPOCTPAHCTBE,
MIPSIMBIE MapAJIENbHBIEC U IEPIEHANKYIISIPHBIC K IUIOCKOCTH, IPU3HAK MEPIIECHIUKYIIPHOCTH
MPSIMOM M TUIOCKOCTH, TEOPEMA O NMPSAMOU MEPIEHIUKYIAPHON INIOCKOCTH. YIIIBI B IPOCTPAHCTBE:
YTOJI MEKy IPSMOU U IIJIOCKOCTBIO; IBYTPAHHBIN YOI, JUHEWHBIN yroJl ABYIPAHHOTO YIJIA.
[lepneHuKynsp U HAKJIOHHBIE: PACCTOSHME OT TOYKH IO INIOCKOCTH, PACCTOSIHUE OT IIPSIMOM 10
IUTOCKOCTH, MPOEKLUs GUTyphl Ha MIOCKOCTh. [lepneHIuKyIsspHOCTh MIIOCKOCTEN: IPU3HAK
MEPIEHIUKYIAPHOCTH ABYX ILIOCKOCTEN. Teopema o TpEX NeprneHauKyasapax.

MHororpaHHuKHu

IloHsiTHE MHOTOI'paHHKKA, OCHOBHBIE DJIEMEHTHI MHOTOI'PAHHUKA, BBIITYKJIBIC U HEBBIITYKIIBIE
MHOT'OI'PAaHHMKH; pa3BEPTKAa MHOTOrpaHHMKa. [Ipu3ma: N-yronpHas npu3Ma; rpaHd U OCHOBAHUs
MPU3MBL; IIpsiMasi U HaKJIOHHAsI TPU3MbI; OOKOBasi U MOJIHAS IOBEPXHOCTH IPU3MBI.
[Tapamnenenunen, TpsMOYTOJIBHBIN MapauIeIeIMIIE] U €ro cBoicTBa. [Tupamua: N-yroapHas
nUpamMuia, TpaHu U OCHOBAaHKE MUPAMUJIbL; OOKOBAs U MOJIHASA TOBEPXHOCTD MUPaMHU/IbI;
IIpaBWIbHAA U yCeUEHHAs UpaMKia. IEMEHThI IPU3Mbl ¥ TupaMubl. [IpaBuibHbIe
MHOT'OI'PAHHMKU: ITOHATHE IIPABUIBHOTO MHOTOTPAaHHUKA; ITPAaBUJIbHAS [IPU3MA U IIPaBUJIbHAS
NUpaMU/Ia; IpaBUiIbHAs TPEYTroJibHas MUpaMU/a U IpaBUIbHBIN TeTpasap; Kyo. [Ipencrasnenue o
IIPaBWJIbHBIX MHOTOTPAHHUKAX: OKTA3Ip, 10JeKadIp U nkocasp. CedeHus Npu3Mbl U IUPaMU/IBL.
CummeTpus B IPOCTPAHCTBE: CHMMETPHSI OTHOCHTEIBHO TOYKH, IPSIMOM, MJIOCKOCTH. DJIEMEHTHI
CUMMETPHUU B MHPAMUJIAX, MAPAJUICIICIIAIIEAX, IPABUIBHBIX MHOTOTDAaHHUKAX.

Beruuciienue 21eMeHTOB MHOTOTPAHHUKOB: PEOpa, 1naroHainu, yrisl. [Inomane 60koBoit
MOBEPXHOCTH U TIOJTHON MOBEPXHOCTU MPSIMOM MPU3MBI, ILTOMIAb OCHOBAaHUH, TeopeMa 0 OOKOBOM



MMOBEPXHOCTH MPAMOU TTpu3Mebl. [lomaas 60KOBOM MOBEPXHOCTH U MOBEPXHOCTH MPABHIIBHON
MUPAMHJIBI, TEOpEMa O TUIOIIAIN ycedEHHON mupaMubl. [lorsaTue 06 00béme. OOBEM THUPaMUIBI,
MIPU3MBL.

[TomoOHbIe Tena B mpocTpancTBe. COOTHOMICHHUS MEXKIY TUTOIIAISIMH ITOBEPXHOCTEH, 00hEMaMu
MOA00OHBIX TEJ.

11 KJIACC

Tesia Bpamenust

[{unuuapudeckas TOBEPXHOCTb, 00pa3yolie HMIHHIPUIECKON TOBEPXHOCTH, OCh
WINHAPUYECKON ToBepXHOCTU. LlnauHap: ocHOBaHMS U OOKOBasi MOBEPXHOCTH, 00pa3yromas u
OCb; TUIOIIAb OOKOBOM U MOJHOW OBEPXHOCTH.

Konnveckast moBepXHOCTb, 00pa3yronue KOHMYECKOH MTOBEPXHOCTH, OCh U BEPIIMHA KOHUYECKOU
noBepxHocTU. KOHyc: 0OCHOBaHHUE U BepllIMHa, 00pa3yrollas U 0Ch; IO b OOKOBOM U MOIHOM
MOBEPXHOCTHU. YCeUuEHHBII KOHYC: 00pa3yrolye U BbICOTa; OCHOBaHUS U OOKOBasi IOBEPXHOCTb.
Cdepa u map: neHTp, paanyc, AMaMeTp; IIOAab IOBEPXHOCTH cepbl. B3auMHoe pacrionoxeHne
cdepsl U IOCKOCTH; KacaTeabHasl INIOCKOCTh K cdepe; MIomaab chepsl.

N306paxenue Ten BpalleHus Ha INIOCKOCTH. Pa3BépTka HuiMHIpa U KOHYyca.

KomOuHanuu ten BpaeHuss 1 MHOIOrpaHHUKOB. MHOTOrpaHHUK, ONMCAHHBIN OKOJIO chephl;
cdepa, BiMcaHHasi B MHOTOTPAaHHUK, WM TEJIO BPAILICHHS.

[Tonstre 06 00bEMe. OcHOBHBIE CBOICTBa 00BEMOB Tel. Teopema 00 00bEME NPSIMOYTOIBHOTO
napasuiesnenunena u cieactsus u3 He€. O0bEM uIuHApa, konyca. O0bEM 1mapa u miomaab chepsl.
ITono6uble Tena B npocTpaHcTBe. COOTHOIIEHUS MEX Y IJIOLIAAIMU TOBEPXHOCTEH, 00bEMamMu
MOAOOHBIX TEI.

Ceuenus nuaMHapa (MapauleabHO U MEPIEHANKYISIPHO OCH), CeYeHUs KOHYca (TapajuieabHoe
OCHOBAHHIO U MPOXOJIAIIIEe Yepe3 BEPIINHY), CEUeHUs 1apa.

BexkTopbl M KOOPAMHATHI B IPOCTPAHCTBE

Bekrop Ha muiockocTH U B mpocTpaHcTBe. ClloKeHNE U BHIYUTAHUE BEKTOPOB. YMHOKEHUE BEKTOpa
Ha yuciio. PasioxxeHne BeKTopa 1o TpEM HEKOMIUTAHAPHBIM BekTopaMm. [IpaBwiio napannenenunena.
Pemenne 3a1a4, CBSA3aHHBIX C IPUMEHEHHUEM IIPABUII ACHUCTBUN ¢ BeKTOpaMu. IIpsmoyronbHas
cucTeMa KoopauHar B npoctpancTtse. Koopaunarel Bekropa. [IpocTeiiine 3aaun B KOOpAuHaTax.
VYron Mexny BekTopamu. CKaJlsipHOE POU3BEACHUE BEKTOPOB. BrIunciieHNE yIIIOB MEXKIY
IIPSIMBIMU U TUIOCKOCTAMHU. KOOpIMHATHO-BEKTOPHBIN METOA NP PEILIEHUN T€OMETPUUYECKUX 3a1ad.
IINTAHUPYEMBIE PE3YJIBTATBI

JIMUYHOCTHBIE PE3YJIBTATbBI

JInuHOCTHBIE pe3yNIbTaThl OCBOEHHUS TPOrpaMMBbl yueOHOTo rpenmMera «MaTtemaTuka»
XapaKTEPU3YIOTCS:

I'paxpanckoe BocnuTanue:

c(OPMHUPOBAHHOCTHIO TPAXKIAHCKONW MO3UIIMK O0YYaIOIIErocsl KaK aKTUBHOTO U OTBETCTBEHHOTO
YJieHa POCCUICKOTo 00IIeCTBa, MPEICTaBIEHUEM O MaTeMaTHYeCKUX OCHOBaX ()YHKIIMOHUPOBAHUS
Pa3IMYHbIX CTPYKTYP, SIBICHUHN, MPOIelyp TPak1aHCKOro 001ecTBa (BBIOOPHI, ONIPOCHI U TIp.),
YMEHHMEM B3aMOEHCTBOBAThH C COIIMAIbHBIMU MHCTUTYTaMU B COOTBETCTBUU C UX (PYHKLIUSIMHU U
Ha3HAYEHUEM.

IIaTpuoTHyeckoe BocnuTaHHKE:



c(hOpPMHPOBAHHOCTHIO POCCUMCKOHN TPaXKIAHCKOW UICHTUYHOCTH, YBOKEHHUS K MPOIIOMY U
HACTOSALLIEMY POCCHUICKON MaTeMaTUKH, UEHHOCTHBIM OTHOLLIEHUEM K JIOCTHKEHUSAM POCCHUIUCKUX
MAaTE€MAaTUKOB U POCCUMCKON MAaT€MATHUYECKOM IIKOJIbI, K UCIOJIb30BAHUIO ITUX TOCTHUKEHUN B
JPYTUX HAayKax, TEXHOJOTHUIX, C(hepax IKOHOMHKH.

JlyXOBHO-HPaBCTBEHHOI'0 BOCIIMTAHUS:

OCO3HAaHUEM JYXOBHBIX IIEHHOCTEH POCCHIICKOTO Hapo/a; c(hOPMUPOBAHHOCTHIO HPABCTBEHHOTO
CO3HaHUs, STUYECKOTO MOBEICHUS, CBI3aHHOTO C MPAKTUYECKUM IPUMEHEHUEM JIOCTH)KCHUN HAayKu
U JIeSTEIBHOCTBIO YIEHOTO; OCO3HAHMEM JINYHOTO BKJIaJa B IOCTPOCHHUE YCTOMYMBOTO OYIyIIIETO.
IcTeTHYECKOE BOCIIMTAHUE:

3CTETHYECKUM OTHOLLIEHUEM K MUPY, BKJIIOYAsl 3CTETHUKY MAaTEMaTUYECKUX 3aKOHOMEPHOCTEM,
00BEKTOB, 33a/1a4, PEIICHUN, PACCYKICHHI, BOCIPUUMYHUBOCTHIO K MATEMAaTUYECKUM aCTICKTaM
pa3IMYHBIX BUJAOB UCKYCCTBA.

du3nyeckoe BOCIUTAHUE:

c(hOpMUPOBAHHOCTHIO YMEHUSI TPUMEHATh MaTeMaTHUYECKUE 3HAHUS B HHTEPECaX 3I0pOBOTO U
6e3o1acHOro 0o6pasa *H3HU, OTBETCTBEHHOT'O OTHOIIEHUSI K CBOEMY 3/I0POBBIO (30pOBOE MUTAHUE,
cOanaHCUPOBAHHBIN PEKUM 3aHATUN U OTAbIXA, perylsapHas GU3nyecKasi akTUBHOCTD);
(hU3UYECKOTO COBEPIICHCTBOBAHUS, IIPH 3aHATHUSAX CIIOPTUBHO-03/I0POBUTEIBLHOM IESITEIBHOCTHIO.
TpynoBoe Bocnnuranue:

TOTOBHOCTBIO K TPYY, OCO3HAHHEM IIEHHOCTH TPYIOJIFOOUS; HHTEPECOM K pa3IMuHbIM chepam
npodeccHoOHANBHON IEITeIbHOCTH, CBI3aHHBIM C MATEMATUKON U €€ MPUIOKEHUSIMU, YMEHUEM
COBEpIIATh OCO3HAHHBIN BRIOOP OymyIe nmpodeccuu U peain30BhIBaTh COOCTBEHHBIC KU3HCHHBIC
TUJTaHbI; TOTOBHOCTBIO M CIIOCOOHOCTBIO K MaTeMaTH4YeCKOMY 00pa30BaHUIO U CaMOOOPa30BaHHIO Ha
MPOTSKEHNUN BCEU KU3HU; TOTOBHOCTHIO K AaKTUBHOMY YYaCTHIO B PELLIEHUU MTPAKTUYECKUX 3a7a4
MaTeMaTU4eCKOM HAIPaBIECHHOCTH.

IKo0JI0ruYecKoe BOCIIUTAHUE:

c(hOpMUPOBAHHOCTHIO IKOJIOTHUECKOM KYIBTYpPbI, TOHUMaHUEM BIUSHUS COLIUATBHO-
AKOHOMHUYECKHUX MPOILIECCOB HA COCTOSHHUE MPUPOIHON U COUHAIBHOM CPeIbl, 0OCOZHAHUEM
100aTbHOTO XapakTepa IKOJOTUYECKUX MPoOJIeM; OpUEHTAINEH Ha MPUMEHEHNE MaTEMaTHYEeCKUX
3HAHUH I PEIICHUS 3a71a4 B 00JIaCTH OKPYKAIOIIEH Cpeibl, INIAHUPOBAHUS TTOCTYIIKOB U OI[CHKH
MX BO3MOKHBIX TTOCIEACTBUM Ul OKPYKAOIIEH CPEbI.

IleHHOCTH HAYYHOT0 NO3HAHMS:

c(hOpMUPOBAHHOCTHIO MUPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO Pa3BUTHS
HayK{ U OOIIECTBEHHON MPAaKTUKH, MOHUMAHUEM MaTeMaTH4YeCKON HayKH Kak c(hephl YeT0BeYECKOM
NEeSATEIbHOCTH, 3TANOB €€ Pa3BUTHS U 3HAUUMOCTH ISl PA3BUTHSI [IUBUIIN3ALIMH; OBIIAJCHUEM
SI3IKOM MaTE€MaTUKH U MAaTEMaTUYECKOW KYIbTYPOH KaK CPEACTBOM MO3HAHUS MHUPA; TOTOBHOCTHIO
OCYIIECTBIIATh MPOEKTHYIO M UCCIIEN0BATEIIbCKYIO IEITENbHOCTh MHANBUIYAIbHO U B TPYIIIIE.

METANPEIMETHBIE PE3YJIBTATbBI

MertanpeaMeTHbIE pe3yabTaThl OCBOCHHUSI IPOTPaMMbl yueOHOTO TpeaMeTa «MareMaTrkay
XapaKTepPHU3yIOTCs OBJIAJICHUEM YHUBEPCAILHBIMU HO3ZHAGAMENbHBIMU OeliCIEUSIMU,
VHUBEPCANbHBIMU KOMMYHUKAMUBHBIMU O€UCMBUAMU, YHUBEPCATIbHLIMU PeCYNAMUSHIMU
oelcmseusimu.

1) Vuueepcanvnvie no3HaBaTebHble Oclicmaus, obecneuusaiom Gopmuposarie 6a306bix
KOCHUMUBHBIX NPOYECCO8 00YUAIOWUXC (0C80EHUe MEMOO08 NO3HAHUS OKPYICAIOUWE20 MUpA;
npUMeHeHUe 102UHeCKUX, UCCIe008amelbCKUX onepayull, ymenuti pabomams ¢ uHgopmayueti).



ba3oBble Jlornueckue aecTBUA:

@ BBISABJIATH U xapaKTemeBaTb CYH_IGCTBGHHBIG HpI/ISHaKI/I MATEMATUYCCKUX O6’bCKTOB,
NOHATHH, OTHOIIECHUN MEXIY MOHATHAMM; (HOPMYINPOBATH ONPEIEICHUS TIOHATHIA;
YCTaHABIIMBATh CYIIECTBEHHBIN MPU3HAK KJIacCU(DUKAIINN, OCHOBAHUS JIJIsi OOOOIICHUS 1
CpaBHEHHUS, KPUTEPUHU MTPOBOAMMOTO aHAJIN3A;

©® BocnpuHHMaTh, HOPMYIHPOBATH U MPEOOPA30BBIBATH CYXKICHUS: YTBEPAUTEIbHBIC U
OTpHUIIaTEIbHBIC, CIUHUYHBIC, YACTHBIC U 00IINE; YCIOBHBIC;

@ BBISIBIIATH MaTEMaTHYECKHE 3aKOHOMEPHOCTH, B3aUMOCBSI3H U IIPOTUBOPEUHS B (pakTax,
JTAHHBIX, HAOTIOIEHUSX M YTBEPKACHUX; TIPe/jIaraTh KpUTEPUH JJIs BBISBICHUS
3aKOHOMEPHOCTEN U POTUBOPEUUL;

@ JA€JIaTh BBIBOAbI C UCIIOJIb30BaHUEM 3aKOHOB JIOI'MKH, ,[[e,[[yKTI/IBHBIX nu I/IHI[yKTI/IBHBIX
YMO3aKJIIOUEHU N, YMO3AKITIOUEHHH 110 aHAJIOTHH;

@ poOBOIUTH CAMOCTOSATEIIBHO JIOKA3aTe/IbCTBA MATEMATHUCCKUX YTBEPIKICHUHN (TIPSIMBIC B OT
MIPOTUBHOTO), BBICTPANBATh apryMEHTALIMIO, TPUBOAUTH IPUMEPHI U KOHTPIIPUMEPHI,
000CHOBBIBAaTh COOCTBEHHBIE CY)K/ICHUS U BHIBOJIBI;

© BBIOMpATH CIIOCOO peleHus y4eOHO! 3a/1auu (CpaBHUBATh HECKOJIBKO BAPUAHTOB PEILICHMS,
BBIOMPATh HanboJIee MOAXOIAIINN C YIETOM CAaMOCTOSTEIHLHO BBIICIICHHBIX KPUTEPHEB).

Ba3oBble uccienoBarejbCKHe AeHCTBUA:

@ wncnosp30BaTh BOMPOCH! KaK MCCIIEI0BATEIbCKUI HHCTPYMEHT MMO3HAHMS; (POPMYITHPOBATh
BOTIPOCHI, (PUKCHUPYIOIIUE MPOTHBOPEUHE, MPOOIIEMY, YCTAHABINBATH HCKOMOE U JIAHHOE,
dbopMupoBaTh TUNIOTE3Y, APTYMEHTHPOBATH CBOIO TO3UIINIO, MHEHUE;

©® npoBOAKMTH CAMOCTOATEIIBPHO CILTAHWPOBAHHBIA SKCIIEPUMEHT, HCCIICOBAHUE T10
YCTaHOBJICHHIO OCOOCHHOCTEH MaTeMaTn4eckoro o0beKTa, SBICHUS, MPOIIECCa, BBISIBICHUIO
3aBUCHUMOCTEN MEXly 00beKTaMHU, SIBJICHUSIMH, ITPOIIECCAMU;

©® camocrosTebHO (GOPMYITHPOBATH 0OOOIICHUS U BBIBOBI 10 PE3yJIbTaTaM MPOBEIEHHOTO
HaOJIIO/IEHU 1, UCCIIEIOBAHMUSI, OIEHNBATH JJOCTOBEPHOCTH MOJIYYCHHBIX PE3YJIHTATOB,
BBIBOJIOB 1 00OOIICHMIA;

©® mporHo3upoBaTh BO3MOKHOE Pa3BUTHE MPOIIECCa, a TAKXKE BBIIBUTATH MPEIMOIOKEHHUS O
€ro Pa3BUTHH B HOBBIX yCIIOBUSX.

Pabora ¢ nndopmanmeii:

© BeIIBIATH NeUINTH HHOPMAIMH, TAHHBIX, HEOOXOMMBIX IS OTBETA HA BOIIPOC U JUIS
pelIeHus 3a/1a49u;

© BBIOMpaTh MHPOPMAIIHIO U3 UCTOYHUKOB Pa3IMYHBIX THUIIOB, aHATU3UPOBATH,
CHCTEMaTHU3UPOBaTh U MHTEPIPETUPOBATh NH(POPMALIUIO PA3TUYHBIX BHIOB U (HOpM
NPEACTaBICHUS;

© crpykTypupoBarh HH(POPMAIHIO, TIPEIICTABIATE €€ B pa3IMYHBIX (popMax, MILTFOCTPUPOBATh
rpaduvecky;

© oueHuBaTh HAAEKHOCTH MHPOPMAIIMH TI0 CAMOCTOSTEIBHO CHOPMYIHUPOBAHHBIM
KPUTEPHSIM.

2) Yuusepcanvnvie KOMMYHUKATUBHBIE Oelicmeausi, 0becneuusarom copmuposaHiocms
COYUATILHBIX HABLIKOB 00YUAIOUJUXCSL.
Oo01enue:
© BocnpuHUMaTh U (HOPMYIIUPOBATH CYKICHHS B COOTBETCTBUU C YCJIOBUSIMH U LIEISIMUA
OOIIeHMS; SICHO, TOYHO, TPAMOTHO BBIPaXaTh CBOIO TOUKY 3PEHHS B YCTHBIX M MUCbMEHHBIX



TEKCTaxX, 1aBaTh MOSCHEHHUS 110 X0y PEIICHHS 3a1a491, KOMMEHTHPOBATh MOITy4CHHBIN
pe3yJIbTar;

© B xoz1e 00CyXICHUS 331aBaTh BOIIPOCHI IO CYLIECTBY 00CYK/1aeMOH TeMbI, IPOOIEeMBI,
peL[IaeMOfI 3aa4¥, BbICKA3bIBATb NUJCHU, HALICJICHHLIC HAa ITOUCK PCHICHUS; COIIOCTABIIATH
CBOU CYKACHUA C CY;KACHUAMU APYIUX YUACTHHUKOB JUaJiora, O6Hapy)KI/IBaTB pasiiniuc u
CXOJICTBO IO3HIINI; B KOPPEKTHOH (hopMe GOpMYITUpOBATh Pa3HOIIIACHS, CBOM BO3PAKEHHS;

© npencTaBisATh pe3y/IbTaThl PELICHHS 3a/1a491, SKCIICPUMEHTa, UCCIICI0BaHHUs, TPOCKTA,;
CaMOCTOATENIFHO BHIOMPATh (hOpMaT BEICTYIUICHHS C YIETOM 3a1a4 PE3CHTALUH U
0COOEHHOCTEH ayAUTOPHH.

CoTrpynHu4ecTBo:

©® noHMMATh U MCIIOJIL30BATh MPEUMYILECTBA KOMAHIHON U UHAUBHIYaTIbHON pabOThI IPH
pelieHny yuyeOHbBIX 3a/1a4; TPUHUMATH 11eJIb COBMECTHOM JESITeTbHOCTH, TUIAHUPOBATh
OpraHu3aIlii0 COBMECTHOM pabOoThI, paciipeesisiTh BUIbI Pa0OT, IOTOBapUBAThCS, 00CYKIaTh
NPOIIECC U pe3yibTaT padoThl; 0000IaTh MHEHHUSI HECKOJILKUX JIFOIICH;

@ yuacTBOBaTh B IpyMIOBBIX (hopmMax paboOTh! (00CYKIACHUS, 0OMEH MHEHUH, «MO3TOBBIC
HITYPMBD» U HHBIC); BBIIIOJIHATH CBOIO YaCTh Pa0OThI U KOOPAUHUPOBATH CBOU JICHCTBHS C
JPYTHMH YICHAMHU KOMaH/Ibl; OIICHUBATh KQYECTBO CBOETO BKJIA/Ia B OOLIUI MPOTYKT 11O
KPUTEPHSIM, CHOPMYIUPOBAHHBIM YUACTHUKAMHU B3aUMOICHCTBUSI.

3) Vuusepcanvuvie peryasiTHBHBIE Oelicmeust, 00ecneuusaom GopmuposanHue CMulCI08bIX
YCMAaHOBOK U HCUZHEHHBIX HABBIKOB TUYHOCNIU.
Camoopranmu3amnus:
@ cocTaBnATh IJIaH, ATOPUTM PEIICHUS 3a]1a4H, BRIOUPATh CIIOCO0 PEIICHUS ¢ yIETOM
UMEIOIINXCS PECYPCOB M COOCTBEHHBIX BO3MOXKHOCTEH, apryMeHTUPOBATh U
KOPPEKTHPOBATh BAPHAHTHI PEHICHUI ¢ y4ETOM HOBOM MH(POPMAIIHH.

CaMOKOHTPOJIb:

@ BiajeTh HaBBIKAMHU TIO3HABATEIBHOMN pe()IEeKCHH KaK OCO3HAHHUS COBEPIIAEMbIX ACHCTBUI U
MBICIIUTENBHBIX MPOLIECCOB, UX PE3YIBTATOB; BIAJETh CIOCOOAMU CAMOIPOBEPKH,
CaMOKOHTPOJISL IPOLIEcca U pe3ynbTara pelleHnss MaTeMaTH4eCcKon 3a1auu;

© npenBuaeTh TPYAHOCTH, KOTOPBIE MOTYT BO3HUKHYTH TP PELUICHUH 33a]a41, BHOCHTh
KOPPEKTHUBBI B IEATEIIbHOCTh HA OCHOBE HOBBIX OOCTOSITEIbCTB, JaHHBIX, HAllIEHHBIX
OIIMOOK, BBISIBICHHBIX TPYIHOCTEM;

® OLCHUBATHL COOTBETCTBUC PE3YyJIbTaTa HECJIN U YCIOBUAM, 00BACHSTD MPUYIUHBI JOCTHIKCHUSA
WM HEAOCTHIKCHUA PE3YIIbTATOB ACATCIbHOCTU, HAXOAUTH OIHI/I6Ky, AaBaTb OLICHKY
IpUOOPETEHHOMY OTIBITY.

INPEAMETHBIE PE3VYJIBTATbBI
10 KJIACC

OnepupoBarh MOHATUAMH: TOUKA, IIPSMAast, IJIOCKOCTb.

[IpuMeHATh AaKCMOMBI CTEPEOMETPHUH U CIIECTBUS U3 HUX NPU PEIICHUH T€OMETPUYECKUX 3a1ad.
OneprpoBars NOHATUAMU: NAPAJUIETBHOCTD U NIEPIEHIUKYIIPHOCTD IPSIMBIX U INIOCKOCTEH.
KnaccugunupoBars B3aUMHOE pacroyioKeHHE IPSAMBIX U IUIOCKOCTEH B MPOCTPAHCTBE.



OnepupoBarh NOHIATUAMU: JBYTPAHHBIN YTOJI, TPaHy JIByTPAHHOTO YINia, peOpo ABYTPaHHOTO yIJIa;
JIMHEMHBIN yroJl IBYTPAHHOTO yIJIa; rpajyCHas Mepa JABYTPaHHOIO yIvia.

OnepupoBarh MOHATUSMU: MHOTOTPAHHUK, BBITYKJIbIA U HEBBITYKJIBI MHOTOTPAaHHUK, YJIEMEHTHI
MHOTOTPaHHUKA, ITPABUIIbHBIII MHOTOIPaHHUK.

Pacnio3naBarh OCHOBHBIE BUJIbI MHOTOTPAHHUKOB (MHUPaMK/Ia; IPU3MA, TPSIMOYTOJIbHBIN
napajuieJenumnes, Kyo).

KrnaccudunupoBaTb MHOrOrpaHHHUKH, BBIOMpasi OCHOBAHUS JUIsl KJIacCU(UKAIUU (BBITYKIIbIE U
HEBBIITYKJIbIE MHOTOTPAHHUKH; IPABUJIbHBIE MHOTOTPAHHUKH; IPSIMbIE U HAKJIOHHBIE TPU3MBI,
napasuiesienumne/bl).

OnepupoBarh MOHATUSMU: CEKYIAs MJIOCKOCTh, CEUEHUE MHOTOIPAHHHUKOB.

OOBSACHSATH IPUHIIUIIBI IOCTPOSHUS CEUCHUH, HCIIOJIb3YSI METO]T CJICIOB.

CtpouTth ceueHHs MHOTOTPAaHHUKOB METOIOM CJIE/IOB, BBITIOJIHSATH (BBIHOCHBIE) TNIOCKUE YEPTEKHI
13 PUCYHKOB MPOCTHIX 00BEMHBIX (DUTYP: BHJ CBEPXY, COOKY, CHHU3Y.

Pemare 3amaun Ha HAXOXKIEHUE T€OMETPUUECKUX BEIMUMH 0 00pa3iiaM WK ajJropuTMam,
MIPUMEHSSI U3BECTHBIC aHAJTUTUYECKUE METO/IbI IIPU PELICHUU CTAaHAAPTHBIX MATEMaTHYECKUX 3a/1a4
Ha BBIYMCIICHUE PACCTOSHUI MEXy IByMsl TOUKaMH, OT TOUYKHU J0 MPSMOM, OT TOYKH JO IIOCKOCTH,
MEXY CKPELIMBAIOIIMMUCS MPSIMBIMHU.

Pemare 3aaun Ha HAXOXKICHUE TEOMETPUYCCKIX BEIMYMH 10 00pa3iiaM WK ajJropuTMam,
MPUMEHS U3BECTHBIE AHAIIMTUYECKUE METOJIBI ITPU PELIEHUH CTAaHAAPTHBIX MaTEMATUYECKUX 3a7a4
HA BBIYHCIICHUE YIIIOB MEXIY CKPEIIMBAOLIIMMHUCS MPAMBIMH, MEXKIY MPSIMOMN U IIIOCKOCTHIO,
MEKY TTIOCKOCTSAMHU, ABYTPAHHBIX YIJIOB.

Bobruncnsate 00bEMBI U IJIOMIAAN TOBEPXHOCTEH MHOTOTPAHHUKOB (MpU3Ma, MUpaMUa) C
pUMEeHEeHHEM (HOPMYIT; BBIYUCIIATH COOTHOLIEHUS MEKY IJIOMIAASIMH TOBEPXHOCTEH, 00bEMaMu
O00HBIX MHOTOTPAHHUKOB.

OnepupoBarh MOHATUSMU: CHMMETPHSI B IPOCTPAHCTBE; LIEHTP, OCh U TNIOCKOCTh CUMMETPHUH;
L[EHTP, OCh U MIIOCKOCTh CHMMETPUU (DUTYPBHI.

N3Bnekars, mpeoOpa3oBbIBaTh U HHTEPIPETUPOBATH HHGOPMAIIMIO O MPOCTPAHCTBEHHBIX
reoOMeTpUYECKUX (pUrypax, mpecTaBIeHHYIO Ha YepTeKax U PUCYHKaX.

[IpumensaTs reomerpuueckue GakThl I PEHICHUS] CTEPEOMETPUICCKHUX 3a]1a4, TTPEANOIararoinx
HECKOJIBKO IIaroB PEIICHHS, €CJIM YCIOBHS IPUMEHEHUS 3a/IaHbI B IBHOU (hopme.

[IpumensATH mpocTENIIME TPOTPAMMHBIE CPEICTBA U AIEKTPOHHO-KOMMYHUKAILMOHHBIE CUCTEMBI
[IPY PELIEHUH CTEPEOMETPUUECKUX 3a/1aU.

[IpuBOoaUTH MpUMEPBI MATEMATUYECKUX 3aKOHOMEPHOCTEN B IPUPOJE U KU3HU, PACIIO3HABATH
MPOSIBJICHUE 3aKOHOB I'€OMETPUU B UCKYCCTBE.

[IpuMeHsATh NOMyYEHHBIE 3HAHUS HA MPAKTUKE: aHAJU3UPOBATh PeabHbIE CUTYAllUU U IPUMEHSTh
M3Y4YEHHBIC MIOHATHSI B TIPOIECCE MTOMCKA PEIICHHS MAaTeMaTuIeCcKu C(HOPMYITUPOBAHHOM TIPOOIIEMEI,
MOJEJIMPOBATh PEATbHBIE CUTYAIIUU HA SI3bIKE T€OMETPHUH, UCCIEA0BATH MTOCTPOCHHBIE MOJEIH C
WCIIOJIb30BaHUEM T€OMETPUICCKUX TTOHATHH U TEOPEM, armapara aareOpsl; peniarh MpakTHIeCKre
3a71a4i, CBSI3aHHBIE C HAX0XKJICHUEM I€OMETPUYECKUX BEITUYUH.

11 KJTACC

OnepupoBarh NOHATUAMU: HWIMHIPHYECKas MOBEPXHOCTh, 00pa3yroine UINHIPUYECKOM
MOBEPXHOCTH; HMIMH]IP; KOHUYECKasi IOBEPXHOCTh, 00pa3yrolire KOHUUECKOM MOBEPXHOCTH,
KOHYC; cepuyeckas MOBEPXHOCTb.

Pacnio3naBarhb Tena BpamieHus (LWIMHIP, KOHYC, cdepa U 1map).



OOBSICHATH CITOCOOBI TIOTYYEHHUSI TEJT BPAIICHUSI.

KnaccuguimpoBars B3aUMHOE pacrioyiokeHue chephl U TIOCKOCTH.

OnepupoBars NOHATHUAMU: HIAPOBOW CEIMEHT, OCHOBAHHUE CETMEHTA, BBICOTA CETMEHTA; IIAPOBOM
CJIOH, OCHOBAHME IIaPOBOTO CJIOSI, BEICOTA IIAPOBOTO CJIOS; MIAPOBOM CEKTOP.

Bruruncisats O6’béMbI U 1iomraan HOBerHOCTefI TCJI BpallCHUs, FTCOMCTPUICCKUX TCII C
NpUMEHEHHEM (pOpPMYIIL.

OnepupoBarh MOHATHSIMU: MHOTOTPAHHUK, BIMCAHHBINA B C)epy M OIMCAHHBIN OKOJIO C(hepshl;
cdepa, BiMcaHHAsi B MHOTOTPAHHUK HITH TEJIO BPAIICHUSI.

BBIUuCIIATE COOTHOMIEHHS MEXTY TUIOIIASIMH TOBEPXHOCTEH U 00BEMAMHU TIOJOOHBIX TEIl.
N300paxkars uzyyaemble pUTYpHI OT pyKH U C TPUMEHEHHEM IPOCTHIX YEPTEKHBIX HHCTPYMEHTOB.
BbImonHATE (BBIHOCHBIE) MJIOCKHE YEPTEXKH U3 PUCYHKOB MPOCTHIX O0BEMHBIX (PUTYP: BUJ CBEPXY,
cOOKY, CHU3Y; CTPOUTH CEUCHHUSI TEJ BPAIICHHSI.

W3Bnexars, HHTEPIPETUPOBATH U IPEOOPA30BHIBATh MHPOPMAIHIO O IPOCTPAHCTBEHHBIX
reoMeTpHUYECKUX (PUTypax, MPECTaBICHHYIO Ha YepTeXax U PUCYHKAX.

OnepupoBars NOHATHEM BEKTOP B IPOCTPAHCTBE.

BBINOHATE IEHCTBHSI CIIOKEHUS] BEKTOPOB, BEIYUTAHUS BEKTOPOB U YMHOXKEHHS BEKTOpA HA YHCIIO,
OOBSICHATh, KAKUMU CBOMCTBAMHU OHHU 00JIA/IAIOT.

[TpuMeHsITh MPaBUIIO NapasuICTICHUIIC/IA.

OHGpI/IpOBaTL MOHATHUAMU: JCKAPTOBLI KOOPAWHATLI B ITPOCTPAHCTBEC, BEKTOP, MOAYJIb BEKTOPA,
PaBEHCTBO BEKTOPOB, KOOPJMHATHI BEKTOPA, YTOJ MKy BEKTOPAMH, CKATSIPHOE IIPOU3BEACHHE
BCKTOPOB, KOJINIMHCAPHBIC 1 KOMILJIAHAPHBIC BEKTOPLI.

Haxoauth cymMmMy BEKTOPOB ¥ IIPOU3BEACHUE BEKTOPaA HA YKCIIO, YIOJI MEXKIY BEKTOPAMH,
CKJIIPHOE MPOU3BEICHHE, PACKIIAIbIBATh BEKTOP 10 JIByM HEKOJUTMHEAPHBIM BEKTOpPaM.
3a/1aBaTh MIIOCKOCTh YPaBHEHUEM B JAEKapTOBOM CHCTEMEe KOOPIMHAT.

[TpumensTh reoMmeTpuueckue (HakThl A PeHICHUS] CTEPEOMETPUUECKHX 3a]1a4, MPEANOIararoInx
HECKOIIBKO IIaroB PEIIeHUs, €CITH YCIOBUS MPUMEHEHHUS 33aJJaHbl B IBHOU (opme.

Pemars mpocreiinme reoMeTpuUYecKAe 3a/1a4M Ha IPUMEHEHUE BEKTOPHO-KOOPIUHATHOTO METO/IA.
Peniars 3a1a41 Ha 10Ka3aTCJIIbCTBO MAaTEMAaTHYCCKUX OTHOIIEHUH U HaXO0XJACHUC TCOMCTPUICCKUX
BCJIIMYHUH I10 06pa3uaM WK aJiIrOpuT™MaM, NpUMCEHAA U3BECTHBIC MCTO/bI ITPU PCIICHUHN
CTaHAAPTHBIX MaTCMAaTUYCCKUX 3aaa4.

[TpuMmeHsTH mpocTeiiine mMporpaMMHbIE CPEACTBA U AIEKTPOHHO-KOMMYHUKAIIHOHHBIE CUCTEMBI
MIPH PEIICHUN CTEPEOMETPUIECKUX 3a/1au.

[TpuBOAUTH MPUMEPHI MATEMATUYECKUX 3aKOHOMEPHOCTEH B MPUPOJIE U )KU3HH, PACTIO3HABATH
MPOSIBJICHHE 3aKOHOB T€OMETPHH B UCKYCCTBE.

[IpuMeHATH MOTyYEHHBIE 3HAHUS HA IPAKTHKE: aHAIM3UPOBATh PEaJIbHbIE CUTYalluu U IPUMEHSATh
M3yYEHHbIE MOHATHS B MPOIIeCcCe MOUCKA PELIeHH] MaTeMaTuyecku cHopMyIUpOBaHHOM MTPOOIEMBI,
MOICIUPOBATE PE€AJIBHBIC CUTYalluH HA A3BIKC 'COMETPUHN, UCCIICA0BATh IMTOCTPOCHHBIC MOACIIH C
MCIOJIb30BaHUEM I€OMETPUUECKHX MOHITUI U TEOpeM, anmnapara aireOpsbl; pemarb NpakTHIecKue
3aJlauu, CBSI3aHHBIC C HAXOXKJICHUEM T€OMETPUIECKUX BEITUYHH.

TEMATHYECKOE IINTAHUPOBAHHUE

10 KJIACC



KonunuectBo yacos DJIEKTPOHHBIE
Ne | HammenoBaHwue pas3zenoB U (mmudpoBsie)
Kontponbubie | [IpakTuueckue
n/m TEM MpOTrpaMMBbl Bcero o0pa3oBaTesbHbIE
paboThI paboThI
pecypchl

1 BseneHue B CTEPEOMETPHIO 10

[IpsiMble U MIIOCKOCTHU B
o DpoCTpaHcTBe. 12 1

[MapaniaenbHOCTh NPAMBIX U

IJIOCKOCTEMN
3 HepHeHI[I/IKyJ'I}IpHOCT}: 12

MPSIMBIX M IJIOCKOCTEH
4 YIIbl MEXTY MPSMBIMU U 10 1

MI0CKOCTSIMHU
5 MHOrorpaHHMKH 11 1
6 OOBEMBI MHOTOTPaHHUKOB 9 1
v [ToBTrOopeHue: ceuenus, 4 1

PACCTOSIHUSI U YTIIBI
OBILIEE KOJIMYECTBO YACOB 68 5 0
I10 ITPOI'’PAMME
11 KJIACC

KosmmuectBo yacos ONEeKTpOHHbBIE
Haumenosanue
Ne (dpoBsIe)
pasziciioB U TCM Kontponsueie | Ilpakrnueckue
n/n Bcero obOpazoBareabHbIe
IIpOrpaMMBbI paboThl paboThI
pecypcsl

1  Tena BpameHus 12
2 O0béMEI TEN S 1
3 BeKTopbl 1 KOOpMHATHI 10 1

B IIPOCTPAHCTBE

[ToBTrOpeHue,
4 0606mieHue, 7 1

CUCTEMAaTHU3alns 3HAHUH
OBILIEE KOJIMYECTBO 34 3 0
YACOB I1O ITPOI'PAMME

IHOYPOYHOE IINTAHUPOBAHMUE

10 KJIACC




n/a

Tema ypoka

KomuuecTBo yacos

Bcero

KonTtponbubie

paboThI paboThl

[IpakTnueckue

Jara

HN3Y4YCHUA

DIEKTPOHHBIE
nuudpoBbie

06p330BaTeJ'II>HI)Ie

pecypcsl

OCHOBHBIE TIOHATHUS
CTEpEOMETPHUH: TOUKA,
mpsimMasi, MI0CKOCTb,
rpocTtpancTso. [IpaBuia
M300pakeHHs Ha
pUCYHKaX: H300paskeHUs
MJIOCKOCTEH,
MapaIeIbHBIX TPSIMBIX
(OTpE3KOB), CEPEIUHBI
oTpe3Ka

IlonsTus:
[epeCEeKAIINECS
IMJIOCKOCTH,
repeceKkarnmecs npsamas
M IIJIOCKOCTh

IlonsTus:
[epeCEeKAIIUECS
IMJIOCKOCTH,
repeceKarumecs npsamas
M TIOCKOCTh

SHAKOMCTBO C
MHOTOTpaHHUKaMH,
M300pakeHne
MHOTOTPaHHHUKOB Ha
PUCYHKaX, Ha
MPOEKIIMOHHBIX YePTEKaX

HauannHBIE CBEJCHUS O
KyOe u mupaMue, ux
Pa3BEPTKHU U MOJETH.
CeueHns
MHOTOTPAaHHUKOB

HauannHBIE CBEJCHUS O
KyOe U mupaMue, ux
Pa3BEPTKHU U MOJEIH.
CeueHns
MHOTOTPAaHHUKOB

IMoustHe 00
AKCUOMATUYECKOM
MOCTPOCHUH
CTEPCOMETPHUH: aKCHOMBI
CTEPEOMETPHUH U
CJICACTBUA N3 HUX

I[MonsTHE 00




n/a

Tema ypoka

KomuuecTBo yacos

Bcero

KonTtponbubie

paboThI

[IpakTnueckue

paboThl

Jara

HN3Y4YCHUA

DIEKTPOHHBIE
nuudpoBbie

06p330BaTeJ'II>HI)Ie

pecypcsl

AKCHOMAaTHYECKOM
MOCTPOCHUU
CTEPEOMETPHUH: AKCHOMBI
CTEPEOMETPUH U
CIIC/ICTBUS 3 HUX

Iousitne 06
AKCHOMAaTHY€ECKOM
MOCTPOCHUU
CTCPEOMETPHUU: AKCHOMBI
CTEPEOMETPHH U
CJICOCTBUS N3 HUX

10

IMoustHe 00
AKCHOMAaTHY€CKOM
MMOCTPOCHUU
CTCPEOMETPHUU: AKCHOMBI
CTEPEOMETPHH U
CIEICTBUS U3 HUX

11

B3aumHoe pacrosnoxeHue
MpPsIMBIX B IIPOCTPAHCTBE:
repeceKaronecs,
napasuiesbHble U
CKPEILNBAOLINECS
MpsiMble

12

[TapamienbHOCTb MPAMBIX
M IIJIOCKOCTEN B
MPOCTPAHCTBE:
[apajijieabHbIe IPSMBIEC B
[IPOCTPAHCTBE;
[apajljIeIbHOCTh TPEX
MIPSAAMBIX

13

[TapaniaenbHOCTh IPAMBIX
M IIJIOCKOCTEN B
MPOCTPAHCTBE:
[TapamiensHOCTD IPAMON
1 TUIOCKOCTH

14

'Yriel ©
COHAINpPaBJICHHBIMU
CTOpOHAMU

15

Yron Mexay NpsIMbIMH B
MPOCTPAHCTBE

16

'Yron Mexay npsIMbIMH B
MPOCTPAHCTBE

17

[TapannenpsHOCTH




n/a

Tema ypoka

KomuuecTBo yacos

Bcero

KonTtponbubie

paboThI paboThl

[IpakTnueckue

Jara

HN3Y4YCHUA

DIEKTPOHHBIE
nuudpoBbie

06p330BaTeJ'II>HI)Ie

pecypcsl

IJIOCKOCTEH:
napaieIbHbIe
TLIOCKOCTH

18

CBolicTBa napaieabHbIX
MIOCKOCTEH

19

[Ipocreitmme
MPOCTPAHCTBECHHBIC
(burypsl Ha MIOCKOCTHU:
TeTpasp, Kyo,
napasiesenumnesn

20

[Toctpoenue ceuenui

21

[Toctpoenue ceuenui

22

KonTponbHas paboTta 1o
teme "[Ipsimble u
IJIOCKOCTH B
MPOCTPAHCTBE.
[MapannenbHOCTh MPSIMBIX
M T10CKOCTEH"

23

[TeprieH IUKYIAPHOCTD
MPSIMOM U TUIOCKOCTH:
MEepPIEHUKYIAPHBIC
MPsIMBIE B IPOCTPAHCTBE

24

[IpsiMble mapayenbHble U
MEePIEHIUKYIAPHBIE K
MJI0CKOCTH

25

[IpsiMble apalenbHbIEe U
MEepIEHIUKYISIPHBIE K
[JIOCKOCTH

26

[Tpu3Hak
MEePIEHIUKYIIPHOCTH
MPSIMOM M TUIOCKOCTH

27

[Tpusnak
MEePIEHIUKYIIPHOCTH
IIPSIMOM U TUIOCKOCTHU

28

Teopema o psmoit
MEePIEHUKYIIPHON
[IJIOCKOCTH

29

Teopema o psmoit
MEepIEeHINKYIIPHON
IJIOCKOCTH

30

Teopema o psmoint
MEepIEHUKYIIPHON




n/a

Tema ypoka

KomuuecTBo yacos

Bcero

KonTtponbubie

paboThI

[IpakTnueckue

paboThl

Jara

HN3Y4YCHUA

DIEKTPOHHBIE
nuudpoBbie

06p330BaTeJ'II>HI)Ie

pecypcsl

MJIOCKOCTHU

31

[Tepnenqukyisp u
HAKJIOHHBIE: PACCTOSHUE
OT TOYKH J10 TUIOCKOCTH,
paccTosiHUE OT MPSIMOU
10 IJIOCKOCTH

32

[lepnenaukynsp u
HAKJIOHHBIE: pACCTOSHUE
OT TOYKH J10 TUIOCKOCTH,
paccTosiHuEe OT MPSIMOU
10 IJIOCKOCTH

33

[lepnennukynsap n
HAKJIOHHBIC: PACCTOSIHUE
OT TOYKH JI0 TUIOCKOCTH,
PacCTOsSIHUE OT IPSIMOU
110 IJIOCKOCTH

34

[lepnenaukynsp u
HAKJIOHHBIE: PACCTOSHUE
OT TOYKH JI0 TUIOCKOCTH,
PacCTOSHUE OT IPAMOU
110 IIIOCKOCTH

35

'YI7IBl B IPOCTPAHCTBE:
YTOJI MEXIY MPSAMOHN U
IJI0CKOCTBIO

36

JIByrpaHHbIii yro,
ITMHEWHBIN yro

JBYTPaHHOTO yTJia

37

JIByrpaHHslii yrom,
ITMHENHBIN Yo

NBYTPaHHOTO yIJIa

38

[lepneHIUKYISPHOCTH
MJIOCKOCTEN: MPU3HAK
MepHeHIUKYISIPHOCTH
NBYX IIOCKOCTEMN

39

[lepneHMKYIIPHOCTH
IJIOCKOCTEN: IPU3HAK
MepIeHIUKYIIPHOCTH
NBYX IIOCKOCTEMN

40

[lepneHMKYIIPHOCTH
IJIOCKOCTEN: IPU3HAK
MepIeHIUKYAIPHOCTH
NBYX IUIOCKOCTEMN

41

Teopema o Tpéx




n/a

Tema ypoka

KomuuecTBo yacos

Bcero

Kontponbueie | [IpakTuueckue

paboThI paboThl

Jara

HN3Y4YCHUA

DIEKTPOHHBIE
nuudpoBbie

06p330BaTeJ'II>HI)Ie

pecypcsl

MepIeHIUKYIIpax

42

Teopema o Tpéx
MepIeHIuKYIIpax

43

Teopema o Tpéx
MeprneHIuKyspax

44

KontponpHas pabora o
TeMaM

"[leprieH IUKYIAPHOCTH
MpPsIMBIX U IJIOCKOCTER" 1
"VIbel MEXy TIPSIMBIMHU
M TJIOCKOCTSIMH"

45

ITonsTue
MHOTOTPaHHUKA,
OCHOBHBEIC JIEMEHTEI
MHOTOTPaHHUKA,
BBIITYKJIbIE U
HEBBINTYKJIbIE
MHOTOTPaHHUKH;
pa3BEpTKaA
MHOTOTPaHHHUKA

46

[Tpu3ma: n-yrosnpHas
npu3Ma; TpaHy u
OCHOBaHUS IPU3MBIL;
MpsiMasi U HaKJIOHHAs
MpU3Mbl; OOKOBast U
MOJIHAsl TOBEPXHOCTh
MPU3MBI

47

[Tapamtenenunen,
MIPSAMOYTOJIbHBIN
napauIeJICIUIe U €ro
CBOICTBA

48

[Mnpamua: n-yroiapHas
MUpaMuIa, TPaHu U
OCHOBAHHE TTHPAMHU/IBI;
OOKOBast U MOJTHAs
MOBEPXHOCTH MTUPAMUIBI;
MpaBUIbHAS U yCeuEHHAS
mupaMuIa

49

[IpaBunbpHBIE
MHOTOI'PAHHUKU:
IMOHSATHE ITPAaBUIILHOTO
MHOI'OI'DaHHHUKA;
MpaBUJIbHAS IIPU3MA U




n/a

Tema ypoka

KomuuecTBo yacos

Bcero

KonTtponbubie

paboThI

[IpakTnueckue

paboThl

Jara

HN3Y4YCHUA

DIEKTPOHHBIE
nuudpoBbie

06p330BaTeJ'II>HI)Ie

pecypcsl

NpaBUIbHAs TUPAMU/IA;
[paBUIbHAs TPEYTOJIbHAs
MUpaMu/Ia U PaBUIbHBIN
TETpadp; KyO

50

[Ipencrasienue o
MPaBUIBHBIX
MHOTOI'paHHHKAX
OKTa’Ip, TOACKAIP U
MKOCadIP.

o1

CummeTpus B
MPOCTPAHCTBE:
CUMMETpHUs
OTHOCHTEJIEHO TOYKH,
MpPSIMOHA, MIIOCKOCTH.
JJ€MEHTbl CHMMETPUH B
MUpaMUIax,
napasuiesenunenax,
MPaBUIbHBIX
MHOTOTpaHHHUKAX

52

Brruncnenme 21eMeHTOB
MHOTOTPaHHHUKOB: p&0pa,
TaroHau, yribl

53

ITomane OOKOBOI
MOBEPXHOCTH U TIOJTHOU
ITOBEPXHOCTH INPSMOMN
IIPU3MBI, TUIOLIA/1b
OCHOBaHUH, TEOpEMA O
OOKOBO MOBEPXHOCTH
MPSMOM TIPU3MBI

54

ITomane OOKOBOI
MOBEPXHOCTH U
MOBEPXHOCTH
MPaBUIBHOM MUPaMUIBI,
TeopeMa O TUTOIIAIH
OOKOBOI MOBEPXHOCTH
YCEUEHHON MTUPaMUIbI

55

KonTponbHas paboTa 1o
TeMe "MHororpaHHuKH"

56

I[MonsaTHe 00 00BEME

57

O0BEM TUPaMUTIBI

58

O6BEM TUpaMUIbI

59

O6BEM TUpaMUIbI

I




n/a

Tema ypoka

KomuuecTBo yacos

Bcero

KonTtponbubie

paboThI

[IpakTnueckue

paboThl

Jara

HN3Y4YCHUA

DIEKTPOHHBIE
nuudpoBbie

06p330BaTeJ'II>HI)Ie

pecypcsl

60

OO0BEM MUpaMHUIBI

61

OO0BEM MPU3MBI

62

O0BEM TPU3MBI

63

O0BEM TTPU3MBI

I

64

KontponpHas pabora o
Teme "OO0bEMBI
MHOTOTPaHHUKOB"

65

[ToBropenue, 0600IEeHIE
CHCTeMaTHU3alusl 3HAHHH.
[Toctpoenue ceuenuii B
MHOTOTpaHHUKE

66

[ToBropenue, 0600mEeHE
CHCTeMaTH3allHsI 3HAHUH.
Brranciaenue
PACCTOSIHUI: MEXY
NIBYMsI TOYKaMH, OT TOYKU
10 IPSIMOM, OT TOYKH J10
IJIOCKOCTH, MEXKY
CKpEITUBAIOIIUMHUCS
MPSIMBIMU

67

HrtoroBasi KOHTpOJIbHAS
pabora

68

[ToBTOpenue, 0000IIEHNE
CUCTEMaTU3allHsl 3HAHU.
Brrancienue yrios:
MEXIY
CKpCIIUBAOIIUMHUCH
MPSIMBIMU, MEXTY
MPSIMOM U TUIOCKOCTBIO,
NBYI'PaHHBIX YIJIOB, YIJIOB
MCKAY IIIOCKOCTAMU

OBIIEE KOJIMYECTBO
YACOB IIO ITPOI'PAMME

68

11 KUIACC




n/a

Tema ypoka

KomnuecTBO Yacos

Bcero

KonTtponbubie

paboThI

[IpakTnueckue

paboThI

Jara

HN3Y4YCHUA

DIEKTPOHHBIE
nudpoBbie

06p330BaTeJ'II>HI)Ie

pecypcsl

Cdepa u map: 1eHTp,
pamuyc, TuameTp; IIomaib
MOBEPXHOCTHU CHEPHI

B3anmHoe pacrionoxeHue
cdephl U TUIOCKOCTH;
KacaTeiIbHas INIOCKOCTh K
chepe; miomaas chepsl

M3o0pakenue cdepsl, mapa
Ha rIockocTH. CedeHust
rapa

Hummaapuyeckas
MOBEPXHOCTh, 00Opa3zyromire
LIJIAHAPUYECKOMN
[MOBEPXHOCTH, OCh
LIJIMHAPUYECKOMN
[MOBEPXHOCTH

[{nnuHap: OCHOBAaHHUS U
OOKOBast IOBEPXHOCTb,
oOpa3yromas ¥ 0ch;
IIOIIaah OOKOBOM M TOJIHOM
MOBEPXHOCTH

MN3o0pakenne nuMHIpa HA
riockocTy. PazBéprka
nunuaapa. CedeHust
HUIHHIIPA (TIOCKOCTHIO,
MapajyieIbHON WU
MepneHIuKYIIpHON ocH
LMIMH]IPA)

Konnueckasi mOBEpXHOCTb,
o0Opa3syrolme KOHMIeCKOM
MMOBEPXHOCTH, OCb U
BEpIIMHA KOHUYECKON
MOBEPXHOCTH

Konyc: ocHOBaHue u
BepIlHA, 00pa3yromas u
0Cb; IUIOIIAIL OOKOBOI 1
MOJTHOM MOBEPXHOCTH

'Yced€HHBIN KOHYC:
o0pasyrolue 1 BhICOTA;
OCHOBaHUS U OOKOBas
MOBEPXHOCTh

10

N300pakeHne KoHyca Ha
rmiockocTH. Pazéprka




n/a

Tema ypoka

KomnuecTBO Yacos

Bcero

KonTtponbubie

paboThI

[IpakTnueckue

paboThI

Jara

HN3Y4YCHUA

DIEKTPOHHBIE
nudpoBbie

06p330BaTeJ'II>HI)Ie

pecypcsl

konyca. CeueHus KoHyca
(TIOCKOCTBIO,
napasiesbHO OCHOBaHHUIO,
M IUIOCKOCTBIO, MPOXOASIIECH
4gepe3 BEPIINHY)

11

KomOuHanus ten BpaleHus
1 MHOT'OI'DAaHHUKOB

12

MHOTrorpaHHUK, ONTHCAHHBIH
OKOJIO cephl; cdepa,
BITUCAHHAs] B MHOTOIPAaHHUK
HJIM B TCJIO BPpAILICHHUA

13

I[MonsTue 00 00BEME.
OCHOBHBIE CBOIICTBA
00BEMOB Tell

14

O0BEM IIIMHIPA, KOHYCA

15

O0BEM 11apa o ImIomaIb
chepnl

16

IMonoOHbIe TEIa B
MPOCTPAHCTBE.
COOTHOIIEHUST MEXTY
MJIOMIAISIMU TTOBEPXHOCTEH,
00BEMAaMU ITOJOOHEIX T

17

KonTponbHas paboTa 1o
temam "Tena BpameHus" u
"O6bembl Ten"

18

BekTop Ha IJIOCKOCTH U B
MPOCTPAHCTBE

19

CnoxeHue 1 BBIUNTaHUE
BEKTOPOB

20

'YMHOXXEHHE BCKTOpAa Ha
HHCIIO

21

Pasnoxenue Bekropa 1o
TpEM HEKOMIUIAHAPHBIM
BekTopaM. IIpaBuio
rapajuiejenurena

22

Pemenme 3amad, CBI3aHHBIX
C IPUMEHEHUEM TTPaBUI
NENCTBUN C BEKTOpaMH

23

[IpsiMoyronbHas cucteMa
KOOpJMHAT B MPOCTPAHCTBE.
Koopaunarsl BekTopa.
[Tpocreiimme 3a1a4m B




n/a

Tema ypoka

KomnuecTBO Yacos

Bcero

KonTtponbubie

paboThI

[IpakTnueckue

paboThI

Jara

HN3Y4YCHUA

DIEKTPOHHBIE
nudpoBbie

06p330BaTeJ'II>HI)Ie

pecypcsl

KOOpAHHATax

24

'Yron Mexny BEKTOpamu.
CkassipHOE IPOU3BE/ICHUE
BEKTOPOB

25

Beruucnenue yrinoB Mexay
IPSIMBIMU U TUIOCKOCTSMH

26

KoopauHaTHO-BEKTOPHBIN
METOJI IIPU PEIICHUN
reOMETPUUYECKUX 3a1ad

27

KonTponbHas paboTa 1o
teme "BekTopsl u
KOOpPJMHATHI B
npocTpaHcTBe"

28

[ToBTOpeHue, 0000ICHHE U
CHCTeMaTHU3alUsl 3HAHHH.
OcHOBHBIE QUTYPHI, PAKTHI,
TEOpEMBI Kypca
TUTAHUMETPUHU

29

[ToBTOpeHue, 00600IICHHE U
CHCTEeMaTH3allHsI 3HAHHH.
OcHOBHbBIE QUTYpPBI, PAKTHI,
TEOpEMBI Kypca
MIAaHUMETPUU

30

[ToBTOpenue, 06001ICHNE U
crcTeMaTu3alus 3HaHuH.
3aaun IIAaHUMETPUH U
METOJIbl UX PEIICHHS

31

[ToBTOpenue, 06001ICHNE U
crcTeMaTu3alus 3HaHuH.
3aaur IIaHUMETPUH U
METOJIbl UX PEIICHHS

32

[ToBTOpenue, o0o0IICHHE U
CHUCTEeMaTU3aIs 3HAHUM.
OcHOBHBIE QUTYPHI, PAKTHI,
TEOpPEMBI Kypca
CTepeOMETPHH

33

HrtoroBast KOHTpOJIbHAS
pabora

34

[ToBTOpeHue, 0600IICHHE U
CUCTeMaTH3allus 3HAHUH

OBIIEE KOJIMYECTBO
YACOB IIO ITPOI'PAMME

34




YYEBHO-METOINYECKOE OBECIIEYEHHUE OBPA3OBATEJIBHOTI'O ITPOIECCA

OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI VIS YYEHUKA

METOANYECKHUE MATEPHUAJIbBI U151 YYUTEJIA

HUPPOBBIE OBPA30OBATEJ/IBHBIE PECYPCbBI U PECYPCBI CETU UHTEPHET

OI'BHY «MHCcTUTYyT cTpareruu pa3BUTHs 00pa30BaHUS»



