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MNOACHUTEJIBHASA 3AIINCKA

PaGouas mporpamma ydeOHOTO Kypca «['eoMeTpus» 0a30BOTO YPOBHS IS
oOyuarormuxcst 10 —11 xmaccoB pazpabotana Ha ocHOBe DemepaibHOTO
roCcyapCTBEHHOTO 00pa30BaTEIbHOIO CTaHAApTa CPEIHEro O0IIero 0Opa3zoBaHus,
C y4€TOM COBPEMEHHBIX MHPOBBIX TpeOOBaHWH, NPEABABISIEMBIX K
MaTEeMaTUYeCKOMY O0pa30BaHUIO, W TPAAMIMN POCCUICKOTO 00pa3zoBaHUS.
Peanuzanus nmporpaMMbl 00ecrieyMBaeT OBJIAJICHUE KIIIOUEBBIMU KOMIIETCHIIUSIMH,
COCTABJISIIONIIIMU OCHOBY JIJII CaMOPA3BUTHsSI W HEMPEPHIBHOTO O0Opa3oBaHMUS,
LEJIOCTHOCTh OOIIEKYJIbTYPHOIO, JUYHOCTHOTO MW ITO3HABATEIILHOTO pPa3BUTHUSA
JUYHOCTH 00YJarOITHXCS.

HEJU U3YUYEHUSA YYEBHOI'O KYPCA

BaxxHocTh yueOHOro Kypca TIE€OMETpUM Ha YpPOBHE CPEAHEro OOILEero
oOpa3oBaHus OOYyCJIOBJIEHA MPAaKTUYECKOHM 3HAYUMOCTBIO METANpPEIMETHBIX H
IPEAMETHBIX PE3YJIBTATOB OOYYEHHS T€OMETPUU B HAIPABICHUU JUYHOCTHOIO
pa3BUTHs OO0y4aromuxcs, (popMHUpOBaHUS (YHKIMOHAIBHOM MaTeMaTHYECKOU
IPAMOTHOCTH, U3YUYEHUS IPYTUX YUeOHbIX AUCHUIUIMH. Pa3BuTue y o0yvaromuxcs
MPABWIbHBIX MPEIACTABICHUN O CYIIHOCTH U MPOUCXOKICHUU TE€OMETPUUYECKHUX
abcTpakiuii, COOTHOUIEHHHM pPEaJbHOrO0 M HJAEaJbHOTO, XapaKTepe OTPa)KeHUs
MAaTEMATUYECKON HAYKOM SIBJICHUM U ITPOLECCOB PEAIBHOTO MUPA, MECTE TEOMETPUU
B CUCTEME HayK U POJIM MAaTEMATHUYECKOTO MOJIETMPOBAHNS B HAYYHOM IMO3HAHUU U
B IIPaKTUKE CIOCOOCTBYET (POPMUPOBAHUIO HAYYHOTO MUPOBO33PEHUS yUaIINXCS, a
TAaK)K€ KA4eCTB MBIIUICHHUS, HEOOXOOUMBIX [UJIs aJanTalud B COBPEMEHHOM
oO1IEeCTBE.

['eomeTpus sBisieTcs OAHUM M3 0a30BBIX MPEIMETOB HAa YPOBHE CPEIHEro
oOmiero oOpa3oBaHUs, TaK Kak OOECrmeYrMBaeT BO3MOXKHOCTh HW3Y4YEHUS Kak
JUCLIUIUINH €CTECTBEHHO-HAYYHOW HAIIPaBIEHHOCTH, TAK U TyMaHUTaApPHOM.

Jlormueckoe MbIlUIEHHE, (HOPMUPYEMOE MpPU HU3YYEHHHU OOYYaroIUMUCS
MOHATUHUHBIX OCHOB F'€OMETPHUH U MOCTPOCHUHU LIETIOYKU JOTUYECKUX YTBEPKICHUMN
B XOJI¢ pEILICHUs T'€OMETPUYECKUX 3aJay, YMEHHE BBIJBUTaTh U ONPOBEpPraTh
TUIOTE3bl HEMOCPEACTBEHHO MCIMOIB3YIOTCS TMPU PEIICHUH 3a7ad €CTECTBEHHO-
HAyYHOTO IIMKJIA, B YACTHOCTH U3 Kypca (DU3UKH.

YMeHHEe OpUEHTUPOBATHCS B MPOCTPAHCTBE UIPAET CYIIECTBEHHYIO POJb BO
BCEX 00JacTsIX AeSITeNbHOCTU uenoBeka. OpHeHTalus 4YeloBeKa BO BPEMEHH U
MPOCTPAHCTBE — HEOOXOAMMOE YCIOBHUE €ro COIHaNIbHOrO ObITHS, (opma
OTPaXEHUSI OKPY’KAIOIIET0 MHUPA, YCIOBHUE YCHENIHOTO MO3HAHUS W aKTHUBHOTO



npeoOpa3oBaHus  AeWcTBUTENbHOCTU. OmepupoBaHuE MPOCTPAHCTBEHHBIMU
oOpa3zamu 00bEUHSET pa3Hble BUbI yU€OHOM U TPYIOBOM NESITEILHOCTH, SBIISIETCS
OJIHUM U3 TPo(ecCHOHATHLHO BAXHBIX KAauecTB, IMOATOMY akKTyajbHa 3a/aya
dbopmupoBaHuss y oOydarouuxcsi MPOCTPAHCTBEHHOTO  MBINIJICHUS KAk
Pa3HOBUJHOCTH OOpA3HOTO MBIIUICHWS — CYHIECTBEHHOIO KOMIIOHEHTa B
MOJIFOTOBKE K MPAKTUYECKON JAESITENFHOCTH IO MHOTUM HaIpPaBICHUSIM.

[lenp ocBoeHus mporpaMmbl ydueOHOro Kypca «l'eomeTpusi» Ha 06a3oBOM
ypoBHE O0OyueHusi — oOmeoOpa3oBaTebHOe U OOILIEKYJIbTYpHOE pa3BHUTHE
oOy4aronuxcs yepe3 ooecrneyeHue BO3MOKHOCTU MTPUOOPETEHUS U UCTIOIb30BAHMUS
CUCTEMATUYECKUX TE€OMETPUYECKUX 3HAHUM U  JIEUCTBUM, CHEHUPUIHBIX
r€OMETPUH, BO3MOXKHOCTU  YCIICHIHOTO MPOJOJDKEHHS  00pa3oBaHHUs IO
CHEIMATLHOCTSAM, HE CBSI3aHHBIM C MIPHUKIAIHBIM UCIIOJIb30BAHUEM T€OMETPHH.

[Iporpamma 1o reomeTpur Ha 0a30BOM YpOBHE TNIpeIHAa3HA4Y€HA i
00yJarouMXxcs CPeIHeN IIKOJIbI, He MCIBITHIBABIINX 3HAYUTEIBHBIX 3aTPyTHEHUMA
Ha YpOBHE OCHOBHOIO 0011ero oopa3zoBanusi. Takum oOpa3om, oOydarouyecs: Ha
0a30BOM YpOBHE JOJIKHBI OCBOUTH O0IIIME MAaTEMAaTUUECKUE YMEHHUS, CBSI3aHHBIE CO
celM(PUKON reOMETpUU U HEOOXOAUMBIE I KU3HU B COBPEMEHHOM OOILECTBE.
Kpome 3T0ro, o1 UMEI0T BO3MOXKHOCTh U3YYUTh T€OMETPUIO O0JIee rIyOOKO, eclin
B JaJbHEUIIEM BO3HHUKHET HEOOXOJUMOCTh B TEOMETPHUYECKHX 3HAHUAX B
poeCCUOHATIBHON JIEATEIIbHOCTH.

JlocTHkeHHe LeM OCBOEHMSI MpPOrpaMMbl OOECIIEUMBAETCS pEUICHUEM
COOTBETCTBYIOIIUX 3ajay. [IlpuopuTeTHbIMUM 3aJayaMM  OCBOEHHUS  Kypca
«I"eomeTpun» Ha 6a30B0oM ypoBHE B 10—11 kaccax sBISIFOTCS:

e (opMHpoBaHHE TMpPEACTAaBICHUS O TEOMETPUU KaK YacTh MHUPOBOM

KYJIBTYpPbI U OCO3HaHHE €€ B3aMOCBS3H C OKPYXKAIOLUIUM MHPOM;

e (opMHpOBaHHE MTPEICTAaBICHHUS O MHOIOTPaHHUKAX U TeJlaX BpallleHus KaK
O BaXHEWIINX MaTEeMaTHYEeCKUX MOJENSX, MO3BOJISIIONINX OIMUCHIBATh U
U3ydaTh pa3Hble ABJICHUS OKPY>KAOUIEro MUPA;

o (opMupoBaHHE YyMEHHsI pAaclO3HaBaThb Ha 4YEpTEX,axX, MOJEISIX H B
peasbHOM MHpPE MHOTOTPAaHHUKH U TeJla BPaIICHHUS;

e OBJIaJICHUE METOJIAaMHU PEIICHHUs 3a/1ay Ha MOCTPOCHMS Ha M300paMeHHSIX
MIPOCTPAHCTBEHHBIX (PUTYD;

e (opMHpOBaHHE YMEHHUS ONEPUPOBATh OCHOBHBIMU MOHATHSAMH O
MHOTOTpaHHHUKAX W TellaX BPAIICHHS U UX OCHOBHBIMU CBOMCTBAMU;

e OBJAJICHUE  QJITOPUTMAMH  PEIICHUS  OCHOBHBIX  THUIOB  3ajady;
dbopMupoBaHHEe yMEHHS TPOBOAWTH  HECIOXKHBIE  JIOKA3aTeIbHBIC
pacCcy X /IeHUs B XOJI€ PEUICHHs] CTEPEOMETPUYECKUX 3aJady U 3a4ad C
IPAKTUUECKUM COJIEP)KAHUEM;



e DPa3BUTHE UHTEJUIEKTYaAJIbHBIX U TBOPUYECKUX CLIOCOOHOCTEHN 00yUaromuxcs,
MO3HABATEJIbHON aKTUBHOCTH, UCCIIEIOBATENBCKUX YMEHUM, KPUTUYHOCTH
MBIIILJICHUS;

e (opmupoBaHue PyHKIIMOHAIBHON TPAMOTHOCTH, PEJIEBAHTHON T€OMETPUU:
YMEHUE PACIIO3HABATH MPOSBIICHUS] TEOMETPUYECKUX MOHATUH, OOBEKTOB U
3aKOHOMEPHOCTEN B peajbHBIX XKU3HEHHBIX CUTyalUsX W MPU U3YYCHHH
Ipyrux  y4eOHbIX  MPEIMETOB, TPOSBICHHUS  3aBUCHUMOCTEH U
3aKOHOMEPHOCTEH, (POPMYyIIMPOBATh WX Ha SI3bIKE TEOMETPUU U CO3/1aBaTh
r€OMETPUYECKUE MOJIENH, NPUMEHITh OCBOCHHBIA TI€OMETPUUYECKUI
anmapar  JJI1 = peuIeHusT  MPaKTUKO-OPUEHTHUPOBAHHBIX  3ajad,
UHTEPHPETUPOBATH U OLICHUBATH MOJYyUYECHHbIE PE3YIbTATHI.

OTIMYUTENHEHON OCOOEHHOCTHIO MPOrpaMMbl SBIISIETCSI BKIIOYEHUE B KYypC
CTEpPEOMETPHUH B Hayaje ero M3y4yeHus 3a/1a4, peliaeMbIX Ha YPOBHE HUHTYUTUBHOTO
NO3HAHUA, U OMNpeAeIEHHBIM 00pa3oM OpraHu30BaHHas padoTa HajJ HUMH, YTO
CIIOCOOCTBYIOT Ppa3BUTHIO JIOTUYECKOTO M MPOCTPAHCTBEHHOI'O MBIILJICHUS,
CTUMYJIMPYET MPOTEKAHUE NHTYUTHUBHBIX MIPOLIECCOB, MOTUBUPYET K JajbHEHIIEMY
U3YYEHUIO IIPEMETA.

[Tpenmourenue oTAAETCS HATIISIIHO-KOHCTPYKTUBHOMY METO/ly O0Y4YEHHUs, TO
€CTh TEOPETUYECKHE 3HAHUS UMEIOT B CBOEH OCHOBE UYBCTBEHHOCTh IPEIMETHO-
MIPAKTUYECKOM JEATEIbHOCTH. Pa3BUTHE NPOCTPAHCTBEHHBIX NPEACTABICHUN Yy
yUYaIUXCS B Kypce CTEPEOMETPUH MMPOBOAUTCS 3a CUET PELICHUS 3aa4 Ha CO3/IaHNe
IIPOCTPAHCTBEHHBIX O0pa3oB M 3aJa4 Ha ONEPUPOBAHUE MPOCTPAHCTBEHHBIMU
oOpazamu. Co3ganue oOpa3a MPOBOJUTCA C OMOPOM HA HATJAIHOCTh, a
ONEepUpPOBAaHUE 00pPa30M — B YCIOBHSIX OTBJICUYEHUS OT HATJISJHOCTH, MBICIEHHOTO
WU3MEHEHUS €r0 UCXOJHOTO COJIEPKAHUS.

OcHoBHbIE copeprkaresibHble TUHUU Kypca «['eomerpum» B 10—-11 kiaccax:
«MHororpanHukny», «IIpsiMble U MIIOCKOCTH B MPOCTpaHCTBE», « Tena BpaleHus»,
«BekTopsl U1 KOOPAMHATHI B MPOCTPAHCTBEY. DOPMUPOBAHUE JTOTUUECKUX YMEHHM
pacnpenenseTcs He TONIbKO M0 COAEPKATEeIbHBIM JIMHUSAM, HO U 110 TofaM 00y4YeHus
Ha ypOBHE CPEIHETO 00I1Iero 00pa3oBaHuUs.

Conepxanue o0Opa3oBaHUs, COOTBETCTBYIOUIEE INPEAMETHBIM pe3ylbTaTaM
OCBOEHHUSl paboueil mporpamMmbl, pacHpeleN€éHHbBIM 10 ToAaM O0y4yeHwus,
CTPYKTYpUPOBAaHO TakKUM 00pa3oM, 4YTOOBI OBJAJEHHUE TI'E€OMETPUUECCKUMHU
MOHATUSIMU U HAaBBIKAMH OCYIIECTBIISUIOCH MOCJIEAOBATENIbHO U MOCTYIATEIbHO, C
COOJIIOJIEHUEM MPUHIIMIIA TPEEMCTBEHHOCTH, YTOObI HOBbIE 3HAHUS BKJIIOYAIUCH B
OOLIYI0 CHCTEMY T'€OMETPUYECKUX MPECTABICHUN OOYy4YaroIIMXCs, pACIIUpss U
yriay6usist e€, o0pa3ysi MpOYHbIE MHO>KECTBEHHBIE CBSI3U.



MECTO YYEBHOI'O KYPCA B YYEBHOM IIJIAHE

Ha u3ydeHne reomerpun oTBoauTCA 2 yaca B Heaeno B 10 knacce u 1 yac B
Hezemo B 11 kmacce, Bcero 3a Ba roga ooydeHus - 102 y4eOHbIX daca.



COAEPXKXAHHUE YYEBHOI' O KYPCA
10 KIIACC

IIpsiMmble ¥ IVIOCKOCTH B IPOCTPAHCTBE

OCHOBHBIE  TOHATHS ~ CTEpeOMeTpuu. Touka, TmpsAMasd, IUIOCKOCTb,
npoctpaHcTBO. [loHsATHE 00 AaKCMOMATHYECKOM IOCTPOEHUU CTEPEOMETPHHM:
AKCHUOMBI CTEPEOMETPHUH U CIEACTBUS U3 HUX.

B3anMmHOE pacnosioKeHUE MpsSMBIX B IPOCTPAHCTBE: MEPECEKAOIIUECS,
napajulelibHble M CKpeuuBarommecs npsmble. [lapauienbHOCTh MNpAMBIX U
IJIOCKOCTE B MPOCTPAHCTBE: MAPAJUIEIbHBIE TMpPsAMBIE B MNPOCTPAHCTBE;
[ApAJUIEIBHOCTh TPEX MPAMBIX; MAPAIUICIBHOCTh MPAMON U IUIOCKOCTU. YTIIBI C
COHAIIPABJICHHBIMA CTOPOHAMH; Yrod MEXAy NpPSIMBIMA B IIPOCTPAHCTBE.
[TapannenbHOCTh INTIOCKOCTEN: MapaJlIebHBIE INIOCKOCTH; CBOMCTBA MAapaJIeIbHBIX
miockocte. [Ipocreifirie mpocTpaHCTBEHHbIE (UTYpPHI HAa TJIOCKOCTH: TETPAdIp,
Ky0, napajuiesienune1; NOCTPOCHUE CEUEHU.

[lepneHAUKYISAPHOCTD NPSIMOU U IUIOCKOCTHU: MEPIECHANKYIISPHBIC MPSIMbIE B
IIPOCTPAHCTBE, IIPSAMBIE MapajulesibHbIE W NEPIECHAUKYISPHbIE K IUIOCKOCTH,
IIPU3HAK MEPHEHAUKYIAPHOCTH IPAMOM M IUIOCKOCTH, TeOopeMa O IpsAMOU
MEPIECHINKYJIAPHONW IUIOCKOCTH. YTJIBI B IIPOCTPAHCTBE: YrOJI MEXAY NPSIMOU U
IJIOCKOCTBIO;  JBYTPAaHHBIM  Yroj, JIMHEWHBIM yrojd JBYTPAHHOTO  yIJIA.
[leprieHIUKYIJISIp U HAKJIOHHBIE: PACCTOSIHUE OT TOYKHM 10 IUIOCKOCTH, PACCTOSTHUE
OT IPSAMOH 10 MIIOCKOCTH, MPOEKLUs (PUTYPBI Ha IIIOCKOCTh. [lepneHanKyIsipHOCTb
IJIOCKOCTEN: MPHU3HAK MEPHEHAUKYISIPHOCTH JIBYX IUIOCKOCTEN. Teopema o Tpéx
MEPIIEHAUKYJISIpax.

MHoOrorpaHHuKH

[loHATHE MHOTOrpaHHUKA, OCHOBHBIE 3JIEMEHThl MHOTOI'PAHHUKA, BBIITYKJIbIE
Y HEBBIITYKJIBIE MHOTOTPAaHHUKH; pa3BEPTKAa MHOrorpanHuka. [Ipusma: n-yronapHas
pU3Ma; TPaHU U OCHOBAHUS MPHU3MBIL;, MpsAMas U HAKIOHHAs MPU3MbL, OOKOBAs U
MTOJTHAs MIOBEPXHOCTh IIPU3MBI. [Tapannenenunen, PSAMOYTOJIbHBIN
napajiejienunes; U ero cpoucrtsa. [lupamupma: N-yronpHas nupamuia, TpaHd U
OCHOBAHHE MUPAMUJIbI; OOKOBAs M TIOJIHAS TIOBEPXHOCTh MUPAMU/IBI; IPABUIIbHAS
yceu€HHas nupamMuaa. OJIEMEHTbl Npu3Mbl W nupamunbl. lIpaBuiibHbIC
MHOTOTPAHHHUKU: MOHATHE MPABUIBHOIO MHOTOIPAHHUKA; MPABUJIbHAS MpPU3MA U
NpaBWJIbHAs NHPAMHUA; NPABUIIbHAs TPEYroJibHas MHUpPaMHUAA W TPaBUIIbHBIN
terpasdap; KyO. IlpencraBieHne o TpaBUIBHBIX MHOTOIPAHHHMKAX: OKTadp,
noaekadp U ukocadap. CeueHus NpU3Mbl M TUPaAMUBI.



CuMMeTpusi B NPOCTPAHCTBE: CUMMETPHUSI OTHOCHTEIBHO TOYKH, MPSAMOM,
IUIOCKOCTH. DJIEMEHThl CHMMETPUH B IMpaMuax, napajiesienuneaax, IpaBuIbHbIX
MHOTOTpaHHHKaX.

Bbruncnenne 31€MEHTOB MHOTOTPAaHHMKOB: pEéOpa, JuaroHajv, YIJbl.
[Tnomans OOKOBOM TMOBEPXHOCTH U TOJHOM MOBEPXHOCTH MPSIMON TPU3MBL,
IUTOIIA/Ib OCHOBAHMA, TeOpeMa 0 OOKOBOI MOBEPXHOCTH MpsiMO pu3Msl. [Lnomans
OOKOBOW TOBEPXHOCTH M TMOBEPXHOCTH NPABWIBHOW IMHPAMHUJbI, TEOPEMA O
wionaau yceu€uuoi nupamusl. [lousatue 06 00péme. OOBEM MUpamMuabl, IPU3MBIL.

[TonoOupie Tena B mnpocTtpaHcTBE. COOTHOIIEHHS MEXIY IUIOMIAISIMU
HOBEPXHOCTEH, 00bEMaMU NOJTOOHBIX TEJL.

11 KIIACC

Tena Bpamenust

HummHapuyeckas TTOBEPXHOCTB, oOpazyronue HWIAHAPUYECKOU
MOBEPXHOCTH, OCh UWJIWHJIPUYECKON TMOBEpPXHOCTU. [[MnuHAp: OCHOBaHUA U
OOKOBasi TOBEPXHOCTb, OOpasylolias M OCh; IUIOMIaJb OOKOBOM U TOJHON
IIOBEPXHOCTH.

Konnueckass moBepxHOCTh, 00pa3yrolyue KOHUYECKON MOBEPXHOCTH, OCh U
BEpIIIMHA KOHUYECKOW moBepxHOCTH. KOHyC: OCHOBaHME U BeplMHA, 00Opa3yrolias
Y OCb; TIJIOIIA/1b OOKOBOM U MOJIHOM MOBEPXHOCTU. Y CEUEHHBIN KOHYC: 00pa3yoniue
Y BBICOTA; OCHOBAHUS U OOKOBAsi TOBEPXHOCTh.

Chepa u map: neHTp, paauyc, IUaMeTp; IJIOMIATb MOBEPXHOCTH ChEpHI.
B3aumnoe pacrnonoxxenue cepbl U III0CKOCTH; KacaTellbHas INIOCKOCTh K cdepe;
10 b ChEpHI.

N306paskeHne Ten BpallleHus Ha TIIOCKOCTH. Pa3BépTka mUIMHIpa U KOHYyCA.

KoMOuHanuu e BpaieHrus 1 MHOTOTPaHHUKOB. MHOTOIMpaHHHK, ONTUCAHHBIH
okoJi0 cpepsl; cepa, BUCaHHAS B MHOTOTPAHHUK, UJIU TEJIO BPAILICHHUS.

[Tonsarue 00 06bEMe. OCHOBHBIE CBOMCTBA 00bEMOB Tel. Teopema 00 00bEME
IPsIMOYTOJIBHOTO TMapajulesienunena v ciaeactBuss u3 He€. OO0bEM LMIMHIpA,
koHyca. O0BEM 11apa u miomaab chepsl.

[TogoGueie Tena B mpocTtpaHcTBe. COOTHOIIECHUS MEXIY IUIOIMIAISIMH
MOBEPXHOCTEHN, 00BEMaMU TTOI0OHBIX TEJI.

Ceuenus mumHpa (MapajieabHO U MEPIEHIUKYISIPHO OCH), CEYEHUsI KOHYCa
(mapasnienbHOE OCHOBAHUIO U MIPOXOJIAIIEE Yepe3 BEPIIUHY), CEUCHHUS 1apa.

BekTopbl 1 KOOPAUHATHI B MPOCTPAHCTBE

BekTop Ha mI0cKoCTH U B npocTpancTBe. CI0XKEHNE U BHIYUTAHUE BEKTOPOB.
YMHOKEeHHE BEKTOpa Ha 4ucio. Pa3noxkeHue BeKTopa Mo TPEM HEKOMILIAHAPHBIM



BekTopaMm. IlpaBmwio mapamnenenunena. Pemenuwe 3amay, CBA3aHHBIX €
MPUMEHEHUEM TIpaBUJl JACUCTBUM ¢ BekTtopamu. lIpsMoyronpHas cucrema
KoopAuHAT B mpocTpaHcTBe. Koopnuuatel BekTopa. lIpocreitmme 3amaun B
KOOpAMHATax. YToJl MekIy BekTopamMu. CKalApHOE TNPOU3BEIACHHUE BEKTOPOB.
Bbluncienre yrioB Mexay OpsIMBIMH U IUIOCKOCTAMH. KoopAMHATHO-BEKTOPHBIN
METOJ IIPU PELICHUU T€OMETPUUECKUX 3a1a4.



INJIAHUPYEMBIE PE3YJIBTATBI
JIMYHOCTHBIE PE3YJIBTATBI

JIM4HOCTHBIE pe3yibTaThl OCBOCHHUS MPOrpamMMbl y4yeOHOTO MpeaMeTa
«MaremaTnka XapakTepu3yroTcs:

I'paxaanckoe BociMTaHMe:

c(OPMUPOBAHHOCTHIO TPAKTAHCKON MO3UIIUN 00YYAIOIIErocs KaKk aKTHBHOTO
U OTBETCTBEHHOI'O 4Yi€Ha POCCHUHCKOro OOIIecTBa, NPEJICTABICHUEM O
MaTEMaTUYECKUX OCHOBaX (PYHKIIMOHUPOBAHUS PA3IUYHBIX CTPYKTYp, SIBJICHUMH,
npoLenyp TpaxAaHCKoro oOmiecTtBa (BBIOOpPHI, OMPOCHI W Tp.), YMEHUEM
B3aMMOJICHCTBOBaTh C COIMAJIbHBIMU HWHCTUTYTAMHU B COOTBETCTBHUM C HX
GYHKIUSMY 1 HA3HAUYCHHUEM.

IIaTpuoTHYeckoe BOCIUTAHME:

c(hOpMUPOBAHHOCTHIO POCCUICKON IpakIaHCKOW UJICHTUUHOCTU, YBAKECHUS K
IIPOLJIOMY U HACTOAILIEMY POCCHUCKOM MaTEMATUKH, [ICHHOCTHBIM OTHOLLIEHUEM K
JIOCTUKEHHUSIM POCCUHUCKUX MAaTE€MaTUKOB U POCCUICKON MaTEMaTUYECKOM IIKOJIbI,
K HCIOJB30BAHUIO 3THUX JOCTHKEHUW B JPYrMX HayKax, TEXHOJOTHSX, chepax
HKOHOMMUKHU.

JIyXOBHO-HPaBCTBEHHOI'0 BOCTIMTAHUS:

OCO3HAHUEM JTYXOBHBIX LEHHOCTEN POCCHICKOTO HApOJa;
c(OPMHPOBAHHOCTBIO  HPABCTBEHHOIO  CO3HAHMS, ATUYECKOIO  MOBEACHUS,
CBSI3aHHOTO C MPAKTUYECKUM MPUMEHEHUEM JOCTUKEHUW HAYKU U JIESTEIbHOCTHIO
y4€HOT0; OCO3HAHUEM JINYHOTO BKJIaJ|a B IOCTPOEHUE YCTOWYMBOTO OyyILETO.

JcTeTHYECKOe BOCTIMTAHUE:

ACTETUYECKUM OTHOIIEHUEM K MHpPY, BKIIOYash ICTETUKY MAaTEeMaTUYECKHUX
3aKOHOMEPHOCTEM, 00bEKTOB, 3a]1a4, PEIICHUI, pACCYKICHUI1; BOCHPUUMYHUBOCTHIO
K MaTeMaTHYE€CKUM acleKTaM pa3IuYHbIX BUJOB UCKYCCTBA.

dusnyeckoe BOCIIUTAHUE:

c()OPMHPOBAHHOCTBIO YMEHHS TMPUMEHATh MaTeMaTHYECKUE 3HaHUS B
MHTEepecax 30pOBOro M 0€30MacHOro o0pas3a *KU3HU, OTBETCTBEHHOI'O OTHOILLEHUS
K CBOEMY 3JI0POBBIO (310pOBOE MHUTAHHE, COATAHCUPOBAHHBIN PEXUM 3aHATANU U
OTJIbIXa, peryJisipHast pu3nyeckasi akKTHBHOCTD); (PU3HUUECKOTO COBEPIIICHCTBOBAHMS,
IIPU 3aHATUAX CIOPTUBHO-03/J0POBUTEIBHON JIEATENbHOCTBIO.

Tpynosoe Bocnnuranue:

TOTOBHOCTBIO K TPYyZy, OCO3HAHUEM LIEHHOCTH TPYJOJIOOUS; UHTEPECOM K
paznmuyHbiM  cepaM  MPOPECCHOHAIBHOM  JAESITENbHOCTH, CBSA3aHHBIM €
MaTeMaTUKOW W €€ TMPWIOKEHUSIMU, YMEHHEM COBEpIIATh OCO3HAHHBIA BBHIOOD



Oynymeld mpodeccun W peamu3oBBIBATh COOCTBEHHBIC >KMU3HCHHBIC ILIAHBI,
TOTOBHOCTBIO M  CIIOCOOHOCTBIO K  MaTeMaTH4eCcKOMYy OOpa30BaHHUIO U
caMo00pa30BaHUI0 Ha TPOTSHKCHUH BCEH JKM3HU; TOTOBHOCTHIO K aKTHBHOMY
YUYaCTHUIO B PEIICHUU MPAKTUYECKUX 3a/1a4 MAaTEeMaTHICCKOW HAIIPaBICHHOCTH.

JIKOJOTHYECKOEe BOCIIUTAHUE:

c(hOPMHUPOBAHHOCTHIO DKOJOTHYCCKON KYyJIbTYpbl, IMOHWUMAHHEM BIIWSHHUS
COIMATBHO-DPKOHOMHYECKHUX TIPOIIECCOB HAa COCTOSHUE MPUPOTHON U COIUATBLHOM
Cpembl, OCO3HaHWEM TJ00aTBbHOTO XapakTepa SKOJOTHYECKHX TMpoOJieM;
OpUCHTAIMEH Ha MPUMCHEHHE MaTEeMaTHUSCKUX 3HAHWM IS PEIICHUsS 33734 B
00J1acTH OKpY’KaIoIIeH Cpe/ibl, INTAHUPOBAHMSI TOCTYIIKOB U OIEHKH MX BO3MOXHBIX
TIOCIICACTBHM JUISI OKPYXKAIOIICH CpeIpl.

IleHHOCTH HAYYHOTO TIO3HAHMSI:

c(hOPMHPOBAHHOCTHI0O MHUPOBO33PEHUS, COOTBETCTBYIOIIIETO COBPEMEHHOMY
YPOBHIO  pa3BUTHS HAYKH W  OOIICCTBEHHOW TMPaKTUKH, IMOHUMaHHUEM
MaTEeMaTHYeCKOH HayKh Kak cdepbl YeIOBEUYECKOW MESITCIBHOCTH, ITAarloB €€
pPa3BUTUS W 3HAYUMOCTH IS Pa3BUTHS I[UBUIN3ALMU; OBIAJCHUEM S3BIKOM
MaTeMaTUKH ¥ MaTEMaTUYECKOM KyJIbTYpOM KaK CpEICTBOM IIO3HAHHS MUPA;
TOTOBHOCTBIO OCYIIECTBIISITh MPOCKTHYI0 M HCCIEIOBATEIbCKYIO JIESITEIIbHOCTh
WHIUBUTyaJIbHO U B TPYIIIIE.

METAIIPEJMETHBIE PE3YJIBTATBI

MertanpenMeTHble pe3yJbTaThl OCBOCHUS IMPOTpaMMbl YYEOHOTrO MpeameTa
«Marematuka XapaKTepU3yHOTCs OBJIAJICHUEM YHUBEPCATbHBIMU
NO3HABAMENbHLIMU  OCUCMBUSAMU,  VHUBEPCANbHLIMU — KOMMYHUKAMUBHBIMU
0elCmBUAMU, YHUBEPCATIbHBIMU Pe2YISIMUBHBIMU OeUCTNEUAMU.

1)  VYuueepcanvnvie  noznasamenvmvle  Oeiicmsus, — 0becneuugarom
Gdopmuposanue 6a308blX KOSHUMUBHLIX NPOYECCO8 00yUaowuxcs (0ceoeHue
Memoo0o8  NO3HAHUSL  OKpYXHCaAowe2o0  Mupa,  NpuMeHeHue  J102UYeCKUX,
UCce008amenbCKux onepayull, ymeHuil pabomams ¢ uHgopmayueti).

ba3oBble Jornyeckue aeficTBu:

e BBIBJISTh U XapaKTEPU30BaATh CYIICCTBEHHBIE MPU3HAKA MATEMATUIECKUX
OOBEKTOB, TOHSATUN, OTHOIICHUH MEXTYy MOHATUAMU, (OPMYIUPOBATH
OTpeeICHUS  TOHATUH; YCTAHABIMBATh CYIICCTBEHHBIM  IPU3HAK
KJaccu(ukanmy, OCHOBaHUA JUIsi OOOOIIEHUS W CpaBHEHUSA, KPUTEPHUH
IPOBOIMMOTO aHAIIN3a;



BOCIPUHUMATh, (QOpPMYIUpOBaTH M  MpPeoOpa3oBbIBATh  CYKICHUS:
YTBEpAUTENIbHbIE W OTPULIATENbHBIE, €AMHUYHBIC, YacCTHbIE U OOIIME;
YCIIOBHBIE;

BBISIBJISITH ~ MaTreMaTHYECKHE  3aKOHOMEPHOCTH,  B3aUMOCBSI3U U
npoTUBOpeuHsi B (paKTaxX, JAaHHBIX, HAONIOJACHHUSIX U YTBEPXKICHHSIX;
npeajiaraTb KpUTEPUU JIJISl BBISIBICHHS 3aKOHOMEPHOCTEN U IPOTUBOPEYHIA;
JienaTh BBIBOABI C HCIIOJIb30BAHUEM 3aKOHOB JIOTMKH, JEAYKTHUBHBIX M
WHIYKTUBHBIX YMO3aKJIFOUEHHM, YMO3aKIIFOUEHHI 110 aHAJIOTUH;
IPOBOJAUTH CaMOCTOSITEJIBHO JI0Ka3aTeNIbCTBA MaTeMaTHYECKUX
YTBEPXKACHUN (IIpsIMBbIE U OT IPOTUBHOTO), BHICTPAUBATh apTyMEHTALIMIO,
OPUBOJUTH MPUMEPbl U KOHTPIPUMEPHI; OOOCHOBBIBaTH COOCTBEHHBIE
CYKJI€HUS U BBIBOJBL

BBIOMpATh Croco0 pernieHus ydyeOHOW 3agaud (CpaBHHUBATh HECKOJBKO
BApDUAHTOB pEIICHUs, BBHIOMpaTh Haubojee MNOAXOAAIUMNH C Y4ETOM
CaMOCTOATENbHO BBIIEJIEHHBIX KPUTEPHUEB).

Ba3oBnle ucciienoBarejbcKue 1eHCTBUA:

UCIIOJIb30BaTh BOINPOCHI KaK MCCIEA0BATEIbCKUNA MHCTPYMEHT MO3HAHUS;
(GopMyIupOBaTh BOIPOCHI, (PUKCUPYIOLIUE IPOTUBOPEUYHUE, MNPOdIEMY,
yCTaHaBIMBaTh HCKOMOE M  JaHHOe, (OpMHUPOBATH  THUIOTE3Y,
apryMEHTHPOBATh CBOIO TIO3UIINIO, MHEHUE;

IPOBOIUTH CaMOCTOSITENTEHO CIUTaHUPOBAHHBIH AKCIIEPUMEHT,
UCCIICIOBAaHNE TI0 YCTAHOBIEHUIO OCOOEHHOCTEH MaTeMaTHYEeCKOTO
O0BbEeKTa, SBJICHUS, TPOLECCA, BBIIBICHUIO 3aBUCHMOCTEH MEXAY
00BEKTaMHU, SIBICHUSMU, IPOIIECCAMU;

CaMOCTOATENEHO (POPMYIUPOBATH 000OIIIEHUS U BBIBOJBI 1O PE3yJIbTaTaM
IPOBEAEHHOIO HAOMIOEHUS, UCCIEOBAHMS, OLCHUBATh JIOCTOBEPHOCTH
MOJIYYEHHBIX PE3yJbTaTOB, BEIBOJIOB U 0000IICHMIA;

IPOTHO3UPOBATh BO3MOXKHOE Pa3BUTHE TPOIECCa, a TAKXKE BBIIBUTATH
MPEIOJIOKEHHUS O €T0 PA3BUTHHU B HOBBIX YCIOBUSX.

Pabora c nunopmanueii:

BBISIBIIATD Je(OUIIUTH HHGOPMAIINH, TAHHBIX, HEOOXOIUMBIX JIJIi OTBETA HA
BOIIPOC U JJISI pEIICHUS 3a]1a4H;

BBIOMpaTh  WHGOPMAIMIO W3  HWCTOYHUKOB  PA3IUYHBIX  THIIOB,
aHAM3UPOBaTh, CHCTEMATH3UPOBATh U MHTEPIPETHPOBATH WH(OOPMAITHIO
Pa3IMYHBIX BUJOB U (GOPM MPEACTABICHHUS;

CTPYKTYPHpPOBaTh HH(POPMAIIHIO, IPEACTABISATh €€ B pa3IMUHBIX (popmax,
WJUTIOCTPUPOBATH TpadUuecKH;



2)

OLICHUBATh HaJIE)KHOCTD uHbOopMaLuu 1o CaMOCTOSITEIILHO
c(hOpMYITUPOBAHHBIM KPUTEPHUSIM.
Yuusepcanonvie  KoMMyHuxamueuwle Oelicméus, o0becneyugarom

C@OpMUpO@ClHHOCWlb COUUAIbHbIX HABBLIKOB 06yqa}0u;uxc;1.

OO01menue:

BOCIIPUHUMATH ¥ POPMYIIUPOBATH CY>KIEHHUS B COOTBETCTBUH C YCIOBUSIMHU
U TIEJISIMH OOIIEHUS; ICHO, TOYHO, TPAMOTHO BBIPAYKaTh CBOIO TOUYKY 3PCHHUS
B YCTHBIX U MUCHMEHHBIX TEKCTaX, /1aBaTh MOSACHEHUS MO XOJy PEIICHUs
3a7a4l, KOMMEHTHUPOBATh NOJIYYEHHBIN PE3YIIbTAT;

B X0J1€ 00CY>KJIeHUs 3a/1aBaTh BOIPOCHI O CYIIECTBY 00CYK/1aeMOM TEMBI,
poOJIeMBbl, perraeMoi 3a/1auu, BbICKa3bIBaTh UCH, HAIICJICHHBIC HAa TTOUCK
pEIICHUsI; COMOCTAaBISATh CBOM CYXKJICHHUS C CYXACHUSMH JPYTHX
YYaCTHUKOB JUajora, OOHapy>KUBaTh pa3iMuMe€ U CXOJICTBO MO3UIIMM; B
KOPPEKTHOU popme PopMyTUpPOBATh PA3HOTIIACHS, CBOM BO3PAKEHUS;
NPEACTaBIATh  PE3yJbTaThl  pEIICHHMs  3a7adyd,  OAKCIEPUMEHTA,
UCCJIEIOBAHMUSI, IPOEKTA; CAMOCTOSATEILHO BEIOMPATH (POPMAT BHICTYIUICHUS
C Y4€TOM 3aj1a4 MPE3CHTAIMU U OCOOCHHOCTEN ayIUTOPUH.

CoTpyaHu4vecTBo:

MMOHUMATh M UCITOJIH30BaTh MPEUMYIIIECTBA KOMAHIHOW U HHIUBHIYaTbHOM
paboTHl TpU pelnieHuH YYeOHBIX 3a/1ad; MPUHUMATH 1€ COBMECTHOMN
NEATETbHOCTH, IUIAHUPOBATh OPTaHW3alHUI0 COBMECTHOM  paboThI,
pacmpenenaTb BUABI PadOT, TOTOBAPUBATHCS, OOCYXKIATh IMPOIECC U
pe3yabTar paboThl; 0000IIaTh MHCHHS HECKOJIBKUX JIFOCH;

y4acTBOBaTh B TPYNIOBBIX (hopmax paboThl (00CYkIeHNs, 0OMEH MHEHHA,
«MO3TOBBIE IITYPMbD» U WHBIC); BBINOJHATH CBOIO 4YacTh pPaOOThl U
KOOPJIMHUPOBATH CBOU JIEHCTBHUS C APYTHUMH WICHAMHU KOMaH/IbI; OIIEHUBATh
KaueCTBO CBOEro BKJaja B OOMMA MPOAYKT TIO KPHUTEPHSM,
chOpMYTUPOBAHHBIM YIaCTHHKAMHU B3aUMOICHCTBHSI.

3) Vuueepcanvuvie pecynamugnsle Oeticmausi, 06ecneuusarom Gopmuposarue

CMbBICIIOBbIX YCMAHOB0OK U HCUZHEHHbIX HABLIKOB JIUYHOCNIU.

Camoopranusamnus:

COCTaBJISITh IJIaH, AJITOPUTM PEILICHUs 3a]]aul, BEIOUPATh CIIOCO0 pelIeHHs
C Y4ETOM MMEIOITUXCSI PECYPCOB U COOCTBEHHBIX BO3ZMOXKXHOCTEH,
apryMEHTUPOBATh U KOPPEKTUPOBATH BAPUAHTHI PELICHUN C YYETOM HOBOM
uHpopmanuu.

CaMOKOHTPOJIb:

BIAJCTh HAaBBIKAMHU TO3HABAaTEIbHOW pedIaeKcur KaKk OCO3HAHMS
COBEPIIAEMBIX JIEMCTBUM M MBICIUTEIBHBIX MPOLIECCOB, UX PE3YyJIbTATOB;



BIIAJIETh CTOCOOAMH CaMOTIPOBEPKH, CAMOKOHTPOJIS IMPOIIECCa U pe3ybTaTa
peLIECHNs] MaTEMAaTUYECKOM 3a/1auu;

e MPEIBUAETH TPYAHOCTH, KOTOPbIE MOTYT BO3HUKHYTh IIPU PEUICHUH 33a4H,
BHOCUTH KOPPEKTHUBBI B JIEATEIHOCTh Ha OCHOBE HOBBIX OOCTOSITENIbCTB,
JAHHBIX, HAWJEHHBIX OLIMOOK, BHIABICHHBIX TPYAHOCTEM;

e OIICHUBATh COOTBETCTBHE pE3yJbTaTa IIENM W YCIOBHSIM, OOBSICHITH
MIPUYXHBI JIOCTHXKEHUSI WIM HEJOCTHKECHUS PE3YJIbTATOB AEATEIIBHOCTH,
HaXOJIUTh OIMHOKY, JaBaTh OIICHKY MPUOOPETEHHOMY OIIBITY.

INPEAMETHBIE PE3YJIBTATDBI

10 KJIACC

OmneprpoBaTh MOHATHIMHE: TOYKA, IPSMas, INTIOCKOCTb.

[TpuMEHSTh aKCHOMBI CTEPEOMETPHUH M CICIACTBUS W3 HUX TPU PEIICHUN
TCOMETPHUYCCKHX 3a/1a4.

OnepupoBaTh MOHATUSAMU: MMAPAILICIBHOCTh U TIEPIICHIUKYIIPHOCTD MPSIMBIX
Y TUTIOCKOCTEM.

KrnaccuguimpoBaTh B3aUMHOE PpACIIOJIOKCHHE TPSIMBIX M IUIOCKOCTCH B
IPOCTPAHCTBE.

OmnepupoBaTh MOHATHSAMH: JBYTPAaHHBIA yroJl, TPaHU JBYIPAHHOTO YT,
peOpo IBYrpaHHOTO yTia; JIMHEWHBIM Yroj JBYTPaHHOTO YIJIa; TpajycHas Mepa
JIBYTPAHHOTO yTIa.

OnepupoBaTh TOHATHSIMH: MHOTOTPAHHHUK, BBINYKIBIA W HEBBITYKJIBIH
MHOTOTPaHHHMK, 3JICMCHTHI MHOIOTPaHHUKA, TPABHIIBHBIN MHOTOTPaHHUK.

Pacro3naBaTh OCHOBHBIC BHJIBI MHOTOTPAaHHUKOB (ITMpaMHa; IPU3MA,
IIPSIMOYTOJIBHBIN MTapajuiesenuIie], Ky0).

KnaccudumnmpoBath  MHOTOTpaHHWKH,  BBIOMpass  OCHOBaHUS  JUIA
KJIaCCU(PUKAIMK (BBIMYKJIbIE W HEBBIMYKIbIC MHOTOIPAHHUKH, TPaBUIHHBIC
MHOTOTPaHHHKH; MPSMbIC U HAKJIOHHBIC MPU3MBI, TapaJIICIICITUTICBI ).

OmnepupoBaTh MOHATHIMHM: CEKYIIas MIOCKOCTh, CCYCHHE MHOTOTPAHHHUKOB.

OOBSCHATH IPUHIIUIIBI IIOCTPOCHUS CEUCHUH, HCITOJIB3YsI METOJT CIICIOB.

CTpouTh CEUCHHS MHOTOIPDAHHHMKOB METOJOM  CJICIOB, BBINOJHATH
(BBIHOCHBIC) IUIOCKUE YEPTESIKU W3 PUCYHKOB IMPOCTHIX OOBEMHBIX (UTYpP: BUJ
CBEpXy, COOKY, CHU3Y.

Permarh 3a1aun Ha HaXOXKICHUE TEOMETPUICCKUX BEIIMUUH IO 00pa3IaM Win
aJITOPUTMaM, TPUMEHSS W3BECTHBIC AHAJIUTHUYECKAE METONbI IPH PEHICHUH
CTaHJAPTHBIX MAaTeMaTHYECKUX 3aJ1a4 Ha BBIYMCIICHUE PACCTOSIHUA MEXIY IBYMsI



TOYKaMH, OT TOYKM JO IPSAMOW, OT TOYKM [JO IUIOCKOCTH, MEXIY
CKPELIMBAIOIIUMHUCS ITPSMBIMU.

Pemarp 3a1aun Ha HaxOXKJAEHHE T€OMETPUUECKUX BEJIMYUH IO 00pa3am Win
QITOPUTMAM, IPHUMEHSSI HW3BECTHBIC AHAJIUTUYECKHE METOABl IIPU PEIICHUU
CTAaHJAPTHBIX MATEMATHMYECKUX 33Ja4 Ha  BBIYMCICHUE YIVIOB  MEXKIY
CKPCIMBAIOIIMMHUCS TPAMBIMH, MEXKIYy HPSAMOA M  IUIOCKOCTBIO, MEXKIY
IIJIOCKOCTSIMM, IBYTPAHHBIX YIJIOB.

Boerancnsate 00bEMBI M IIJIOMIAAN MOBEPXHOCTEH MHOTOTPAaHHUKOB (TpU3Ma,
NUpPaMUJIa) C IPUMEHEHUEM (POPMYIT; BEIUUCIISITH COOTHOLIECHHS MEX Ty TUIOIIA MU
NOBEPXHOCTEH, 00bEMaMHU MTOI0OHBIX MHOTOTPAHHUKOB.

OnepupoBaTh NOHATHSAMHU: CHMMETpPUS B IIPOCTPAHCTBE; LIEHTP, OCh H
MJI0CKOCTh CHMMETPHUU; LIEHTP, OCh U IJIOCKOCTh CHMMETPHUH (PUTYPHI.

W3Bnekatp, mpeoOpa3oBbIBATH M HWHTEPHPETUPOBATH HHPOPMALUIO O
IIPOCTPAHCTBEHHBIX T€OMETPUUECKUX (PUTypax, MPEACTAaBICHHYIO Ha YepTexax U
PUCYHKAX.

[TpumensTh reomeTpudeckue (GpakThl AJis1 pEHICHUs CTEPEOMETPUUECKUX 3a/1ad,
IIPEANO0JIAral0INX HECKOIBKO Iar0OB PELLICHHUs, €CJIA YCIOBUS IIPUMEHEHUS 3a/1aHbl
B sIBHOU (popme.

[IppuMeHATP MpPOCTEHINNE NPOrPAMMHBIE  CPEACTBA M DJIEKTPOHHO-
KOMMYHHUKAIIMOHHBIE CUCTEMBI IIPU PELICHUN CTEPEOMETPUUECKUX 3a/1a4.

[IpuBOINTH NpHUMEpPBl MATEMATHYECKHUX 3aKOHOMEPHOCTEM B IPUPOAE H
YKWA3HU, PACTIO3HABATH ITPOSIBJICHUE 3aKOHOB F'€OMETPHUH B UCKYCCTBE.

[IpuMeEHATh MONyYEHHBIE 3HAHUS HA IPAKTHUKE: aHAJIM3UPOBATh pEajbHBIC
CUTyallud W IPUMEHATb WU3YYCHHBIC IIOHATUA B IIPOLECCE IIOMCKA PELICHUS
MaTeMaTHYecKd C(HOPMYIUPOBAHHON TMPOOJEMbl, MOJEIUPOBATh peajbHbIC
CUTyallud Ha S3bIKE T'E€OMETPUHM, MWCCIENOBATh IOCTPOEHHBIE MOJEIU C
UCITOJIb30BAaHUEM T€OMETPUUYECKUX MOHITHI U TEeOpeM, anmnapara aareOpsl; pemaTh
IIPAKTUYECKUE 3a7a4H, CBA3AHHBIE C HAXOKICHUEM T€OMETPUUECKUX BEJINYHUH.

11 KJIACC

OmneprpoBaTh MOHATHUSMHU: LWIMHJIPUYECKas MOBEPXHOCTh, 0Opa3yromiue
WIMHIPUYECKON TOBEPXHOCTH; IMIMHIP; KOHMYECKast TOBEPXHOCTh, 00pa3yrolue
KOHUYECKOW TOBEPXHOCTH, KOHYC; ChepuuecKas MOBEPXHOCTb.

Pacno3naBath Tena BpamieHus (HUIWHIP, KOHYC, cdepa u map).

OOBSICHATH CIOCOOBI MOTYYEHUS TEN BPALLICHUS.

KnaccudunmpoBaTh B3auMHOE paciioiokeHue chepbl U MIOCKOCTH.



OnepupoBath MOHITUSIMU: IIAPOBOM CETMEHT, OCHOBAaHUE CETMEHTAa, BhICOTA
CErMEHTa; IIApOBOM CJIO, OCHOBAaHUE IIAPOBOTO CJIOS, BBICOTA IIAPOBOTO CIOS;
IapOBOM CEKTOP.

Boruucnsate  00BEMBI M IJIOMIQAM  TIOBEPXHOCTEM  Tel  BpalleHWUs,
TEOMETPUUYECKHUX TEN C IPUMEHEHUEM (HOpPMYI.

OnepupoBaTh NOHATHUSIMHU: MHOTOTPAHHUK, BIIMCAHHBIN B CPEPY M ONTUCAHHBIH
okoJo cdepsr; chepa, BMcaHHAS B MHOTOTPAHHUK WJTH TEJIO BPAIIICHMS.

BBIYUCIISTE COOTHOMICHHUSI MEXIY TUIOMAASIMU MMOBEPXHOCTEH W 00BEMaMu
MOJIOOHBIX TEJI.

N300paxxkarh u3ydyaemble (QUIYpbl OT PYKH M C TPUMEHEHHUEM MPOCTHIX
4epTEKHBIX NHCTPYMEHTOB.

BrINonHATH (BBIHOCHBIC) TIJIOCKUE YEPTEKHU U3 PUCYHKOB MTPOCTHIX 00BEMHBIX
buryp: BUJ CBEpXyY, COOKY, CHU3Y; CTPOUTH CEUCHUS TEJ BpaIlCHUS.

N3BnekaTh, UHTEPNPETHUPOBATH U MpPeoOpa3oBbIBATH HH(POpMALMIO O
MPOCTPAHCTBEHHBIX I'€OMETPUUECKUX (PUTypax, MPEJCTABICHHYIO Ha YepTexkax U
PUCYHKaX.

OnepupoBatTh MOHATHEM BEKTOP B IPOCTPAHCTBE.

BbINONHATH JEWCTBUSL CJHOKEHUSI BEKTOPOB, BBIYMTAHUA BEKTOPOB H
YMHOXEHHUSI BEKTOpA Ha YUCJI0, OOBSCHSITh, KAKHMU CBOMCTBaMH OHM 00J1aJaloT.

[IpuMeHATh TpaBUIIO NapauieNenumnea.

OnepupoBaTh NOHATUAMM: JIEKAPTOBBI KOOPAUHATHI B MPOCTPAHCTBE, BEKTOP,
MOJyJIb BEKTOpa, PABEHCTBO BEKTOPOB, KOOPAMHATHI BEKTOpa, YTOJd MEXIY
BEKTOpaMU, CKaJsIPHOE MPOU3BE/ICHHE BEKTOPOB, KOJUIMHEAPHBIE U KOMILIAHAPHbIE
BEKTOPBI.

HaxoauTe cyMMy BEKTOPOB M MPOU3BEAECHUE BEKTOPA HA YHCIIO, YTOJI MEXIY
BEKTOpaMH, CKaJsIpHOE TMPOU3BEIAEHUE, PpACKIAAbIBATh BEKTOp 1O JBYM
HEKOJIJIMHEAPHBIM BEKTOPaM.

3agaBaTh MIOCKOCTh YPABHEHUEM B JICKAPTOBOM CUCTEME KOOP/IUHAT.

[IpuMeHsTh reoMeTpruyeckue (PakThl IJ1s1 pelIeHUsI CTEPEOMETPUUYECKUX 3a]1ay,
MPEANOIAraloINX HECKOIBKO IIArOB PEILICHHUS], €CJIH YCIOBUS IPUMEHEHUS 3a/1aHbI
B sSIBHOU (popme.

Pemiate mpocreiilline reoMeTpUYecKUe 3a/laud Ha NMPUMEHEHUE BEKTOPHO-
KOOPAMHATHOTO METO/IA.

Pemiath 3amaum Ha J0Ka3aTeIbCTBO MAaTEMAaTHUUYECKUX OTHOIICHUM W
Hax0JICHUE FeOMETPUUYECKUX BEJIUYUH 10 00pa3liaM WUJIu ajirOpUuTMaM, MpUMEHss
W3BECTHBIC METO/IbI MIPU PEIICHUH CTAaHAAPTHBIX MaTeMaTHYECKHUX 3aa4.

[IpumeHaTh OpocCTEHIINE MPOTPAMMHBIE  CPEACTBA U DJIEKTPOHHO-
KOMMYHUKAIIMOHHBIE CUCTEMBI IIPU PEIICHUN CTEPEOMETPUUECKUX 3a/1au.



[IpuBOINTH IPUMEPHI MATEMATHYECKUX 3aKOHOMEPHOCTEM B MPUPOAE U
YKU3HH, PACIIO3HABATH IIPOSIBJICHUE 3aKOHOB I'€OMETPUU B UCKYCCTBE.

[IpuMEHATh IMONY4YEHHBIE 3HAHUS HA IPAKTHUKE: aHAIM3UPOBATHh PEaJIbHBIC
CUTyallUM W NPHUMEHATh W3YyYCHHBIE IOHATHS B IIPOLIECCE IIOMCKA PEIICHHUS
MaTeMaTH4ecKd CHOPMYIUPOBAHHONW TMPOOJIEMBbI, MOJEIUPOBATH peajbHbIC
CUTyallul Ha S3bIKE TE€OMETPUM, MWCCIENOBATh IIOCTPOEHHBIE MOJEIN C
UCITOJIb30BAaHUEM T€OMETPUUYECKUX NOHITHI U TEOpEM, arnmnapara aareOpsl; pemaTh
IIPAKTUYECKUE 3a7a4M, CBA3AHHBIE C HAXOKICHUEM T'€OMETPUYECKNUX BEJIMYHH.



TEMATHYECKOE IINTAHUPOBAHHUE

10 KUIACC
KoumnuectBo yacos
Ne HaumeHoBaHue pa3jiesioB U TeM JuaexkTpoHHbIe (HU(pPOBbHIE)
KoHTpoJbHbIe
n/n NMPOrpaMmblI Bcero o0pa3oBaTe/bHbIE PeCypChl
padoThI
1 BBezenue B crepeomeTpuio 10 https://lesson.edu.ru/02.3/10
IT . )
2 PAMBIC | IIOCKOUTH B [IPOCTPAHCTBe . 12 1 https://resh.edu.ru/subject/lesson/6065/
HapaJIJ'IeJII)HOCTB MMPAMBIX U IJIIOCKOCTCU
I1 .
3 epHeHﬂmfyMpHOCTb HPAMBIX # 12 https://resh.edu.ru/subject/lesson/4724/
MJIOCKOCTEH
4 VYTibI MEXy TPSIMBIMU M TUTOCKOCTSIMA 10 1 https://resh.edu.ru/subject/lesson/6063/
5 MHOrorpaHHUKH 11 1 https://resh.edu.ru/subject/lesson/6018/
6 OO0BEMBI MHOTOIPAaHHUKOB 9 1 https://resh.edu.ru/subject/lesson/4904/
7 [ToBTOpEHME: ceueHusi, pacCTOSHUS U YTJIbl 4 1
OBUIEE KOJIMYECTBO YACOB I10 68 5

I[TPOTPAMME




11 KJIACC

KoauuecTBO 4acoB

Ne HaunMeHoBaHMe pa3je/ioB U TeM DJIeKTpOoHHbIe (LM (ppoBbIE)
KonTpoabHbie
n/n MPOrpamMmbl Bcero o0pa3oBaTe/ibHbIE PeCypchbl
padoThI
Tena BpameHus 12 https://lesson.edu.ru/02.3/11
OOBEMBI TEN 5 1 https://resh.edu.ru/subject/lesson/5629/
BexTopbl ¥ KOOpMHATHI B IPOCTPAHCTBE 10 1 https://resh.edu.ru/subject/lesson/5724/
4 [ToBTOpeHnue, 06001IeHNE, CUCTEMATH3AIUS 7 1
3HaHUI
OBIIEE KOJIMYECTBO YACOB I10 34 3

[NPOTPAMME




HOYPOYHOE INIVIAHUPOBAHUE

10 KJIACC
KoandecTBo yacoB
Ne JIeKTPOHHBbIE U(PPOBHIE
n/n Tema ypoka Bcero Kontpoabiie o0pa3oBaTejibHbIE PeCypPChI
padoThI
OCHOBHBIE TIOHATUSI CTEPEOMETPUU: TOUKa, IpsiMas,
1 IJIOCKOCTh, MPOCTPAaHCTBO. [IpaBuiia n3o0pakxeHus Ha 1
PUCYHKaxX: M300pakeHUs MIIOCKOCTEH, MapajiebHbIX
PSMBIX (OTPE3KOB), CEPEIUHBI OTPE3Ka
5 [TonsTus: MepeceKarnmecs IJIOCKOCTH, 1 https://lesson.edu.ru/lesson/5e88f16a-
nepeceKaronrecs npsamas 1 miocKocTh c240-48cc-9adb-db2cab0bdbf7
3 Ilonsarus: MepPECEKAIOIINECS IUIOCKOCTH, 1
MepeCceKaoIINecs mpsiMasi ¥ TIOCKOCTh
3HAKOMCTBO C MHOTOTpaHHHUKaMH, H300pakKeHHE
4 MHOTOIPAHHUKOB Ha PHUCYHKaX, Ha MPOEKIIMOHHBIX 1
yepTexkax
5 Hauanpubie cBemenuss o Kybe u TUpamMuie, HUX 1
pa3BEépTku U Mojenu. CeyeHuss MHOrOTPaHHUKOB
6 Hauanpubie cBemenuss o Kybe u TUpamMuie, HX 1
pa3BépTku 1 Mojenu. CeueHruss MHOTOTPAaHHUKOB
[Tonstre 00 aKCUOMAaTUYeCKOM  MOCTPOECHUH
7 CTEPEOMETPUHU: AaKCHOMBI CTEPEOMETPUM U CIIEJICTBUS 1
W3 HHUX
Ilonsarue 00 aKCUOMAaTUYeCKOM  IMOCTPOCHUHU
8 CTEPEOMETPUU: AaKCHOMBI CTEPEOMETPUM U CIIEJICTBUS 1

N3 HUX



https://lesson.edu.ru/lesson/5e88f16a-c240-48cc-9adb-db2cab0bdbf7
https://lesson.edu.ru/lesson/5e88f16a-c240-48cc-9adb-db2cab0bdbf7

[lonatne 00  aKCHOMAaTH4YECKOM  IOCTPOCHHUHU

9 CTEPEOMETPUU: aKCUOMbI CTEPEOMETPUHU U CIIEICTBUSA
U3 HUX
[lonatne 00  aKCHMOMAaTHYECKOM  IOCTPOCHHHU
10 CTEpEOMETPUU: aKCUOMBI CTEPEOMETPUHU U CIIEIICTBUS
U3 HUX
B3anMHoe pacnosoxkeHue NpsSMbIX B IPOCTPAHCTBE:
11 MepPECEKAIOIINECS, TapaJUIeTbHbIE U CKPEITUBAIOIINECS
npsIMbIe
[TapannensHOCTP  NPSAMBIX W IUJIOCKOCTEH B
12 IPOCTPaHCTBE:! napasJiesibHble npsiMble B
IIPOCTPAHCTBE; NapaJlIeIbHOCTh TPEX MPSAMBIX
13 [TapannensHOCTP  NPSAMBIX W IJIOCKOCTEH B
npoctpaHctse: [lapaniensHocTs NPAMON U MIIOCKOCTH
14 VYTl ¢ COHANPABICHHBIMUA CTOPOHAMH
15 VYron Mexy NpsSsMbIMU B IPOCTPAHCTBE
16 Yrom MexIy IpsSMbIMU B TIPOCTPAHCTBE
17 [TapannensHOCTH IUIOCKOCTEH: napaelbHble
IJIOCKOCTH
18 CaolicTBa napasuieabHbIX IIOCKOCTEN
19 [Ipocreiie  mpocTpaHCTBEHHbIE  (GUIYphl  Ha
IUIOCKOCTHU: TE€TPAdIp, KyO, mapasuiesIenuIes
20 [TocTpoenue ceuenmii
21 [Toctpoenue ceuenuit
KonTpoubnasi padora Nel mo teme "llpsimble u
22 IVIOCKOCTH B mpocrpaHcTrBe. IlapannenbHocTh

NPAMBIX H IIOCKOCTE"




AHanu3 KOHTPOJIbHOU paboThl. [leprneHauKyIspHOCT

23 IPSIMOM M INIOCKOCTHU: NEPIEHANUKYIISIPHBIE IPSAMBIE B
IIPOCTPAHCTBE
24 [IpssmMble napajienbHble W NEPIEHAUKYISPHBIE K
IIJIOCKOCTH
o5 [Ipsimble mapamienbHble W NEPHEHAMKYISPHBIE K
IUIOCKOCTH
26 [Tpu3sHak neprneHuKyIIPHOCTU IPSIMON U TNIOCKOCTU
27 [Ipu3Hak nepnesauKyJIIpHOCTH IPSIMOU U INIOCKOCTH
28 Teopema o IPAMOI TepEHIHKYIAPHOH TIOCKOCTH https://lesson.edu.ru/lesson/29832d4a-
1fd3-404d-8edb-c55b7c7321c8
29 Teopema o IpAMOI TepIEHTHKYAPHOH IIOCKOCTH https://lesson.edu.ru/lesson/93bb0b91-
29bh9-4c90-91a4-23b99e81212a
30 Teopema o psAMON NEPIEHANKYIAPHON INIOCKOCTH
31 [IeprieHaAUKYISAp M HAKJIOHHBIE: PACCTOSHUE OT TOYKHU
J10 IUNIOCKOCTH, PACCTOSIHUE OT IIPSIMOM 10 TUIOCKOCTH
32 [IeprieHaAUKYISp ¥ HAKIIOHHBIE: paCCTOﬂHI/Ie OT TOYKH
JI0 TUIOCKOCTH, PACCTOSHUE OT IPSIMOM 10 TUIOCKOCTH
33 [lepneHaUKyNIAp ¥ HAKJIOHHBIE: PACCTOSTHUE OT TOUKHU https://lesson.edu.ru/lesson/93167e33-
J10 IUNIOCKOCTH, PACCTOSIHUE OT IIPSIMOM 10 TUIOCKOCTH abbf-4032-8b8c-d839e07af2a5
34 [IeprieHaAUKYISp M HAKIIOHHBIE: PACCTOSHUE OT TOYKHU
JI0 TUIOCKOCTH, PACCTOSHHUE OT IPSIMOM 10 TUIOCKOCTH
35 VYrnel B MNpPOCTPAaHCTBE: Yrod MEXAy NIpsIMOM U
IIJIOCKOCTBIO
36 JIByrpaHHBIN yroJl, TMHEHHBIN Yrojl ABYTPaHHOTO yIiia
37 JIByrpaHHBIN yroJl, TMHENHBIN YroJ ABYTPaHHOTO yIia
38 [IeprieHAUKyYIAPHOCTD IIJIOCKOCTEM: IIPU3HAK

NEPNCHAUKYIIAPHOCTU ABYX IIJIOCKO cTen



https://lesson.edu.ru/lesson/29832d4a-1fd3-404d-8edb-c55b7c7321c8
https://lesson.edu.ru/lesson/29832d4a-1fd3-404d-8edb-c55b7c7321c8
https://lesson.edu.ru/lesson/93bb0b91-29b9-4c90-91a4-23b99e81212a
https://lesson.edu.ru/lesson/93bb0b91-29b9-4c90-91a4-23b99e81212a
https://lesson.edu.ru/lesson/93167e33-a6bf-4032-8b8c-d839e07af2a5
https://lesson.edu.ru/lesson/93167e33-a6bf-4032-8b8c-d839e07af2a5

[IepnieHAUKYIAPHOCTD IIJIOCKOCTEM: IIpU3HAK

39 HEePHEHINKYIPHOCTH ABYX IJIOCKOCTEHN
40 [IepnieHAUKYIAPHOCTD IIJIOCKOCTEM: MIPU3HAK
NEPIEHIUKYJIIPHOCTU ABYX INIOCKOCTEN
41 Teopema o TpEx mepHEHANKYIAPAx
42 Teopema 0 TpEX NepHEeHAUKYIPAX
43 Teopema o TpEx mepHEHANKYIAPAx
KonTtpoabHasn padora Ne2 no TeMaM
44 "IlepneHANKY/JISIPHOCTD NPSAMBIX M IJIOCKOCTEH'" M
"¥Yribl MexIy NPIMBIMH U IJIOCKOCTAMH "'
AHanu3 KOHTPOJIBHOU paboTHI. [Tonsatne
45 MHOT'OTPaHHUKA, OCHOBHBIE AIIEMEHTBI
MHOTOTpaHHHMKA,  BBIIYKJIbIE W HEBBIIYKJbIE
MHOTOTPaHHUKH; pa3BEPTKA MHOTOIPaHHUKA
Hlpuswa: N-yrofeHai mpHsMa; TParm W OCHOBARILA https://lesson.edu.ru/lesson/alfaad34-
46 IOPU3MBI;, MpsiMas U HAKJIOHHAs MpPHU3MBbI, OOKOBasl U 6352-4200-a423-68F210341708
M0JIHASl TOBEPXHOCTh MPU3MBbI
47 [Tapanmnenenunen, NpsMOYTroJIbHBINA MapajuIeIeHUIE] U
€ro CBOMCTBA
[Mupamuna: n-yronpHas nupaMmuia, 'paHd U OCHOBaHHE
48 nupaMubl; OOKOBass W TMOJHAs  MOBEPXHOCTh
IIMPAMHU/JIBL; IPAaBUIIbHAS U yCEUEHHAS TUpaMuaa
[IpaBriibHbIE MHOTOTPAaHHUKH: MOHSITHE NMPABUIBHOTO
49 MHOTOTpaHHMKA; MpaBWIbHAs MpH3Ma U MpPaBHIIbHAS
NUpaMujia; MpaBWIbHAs TPEYrojpHas MUpaMHuaa U
NPaBUIBHBIN TETpasap; Kyo
50 [IpencraBieHne O MpaBWIbHBIX MHOIOTPAHHUKAX:

OKTadIp, T0AEKadAP U UKOCAIIP.



https://lesson.edu.ru/lesson/a1faa434-6352-4200-a4aa-e8f21b34170e
https://lesson.edu.ru/lesson/a1faa434-6352-4200-a4aa-e8f21b34170e

Cummerpus B IIPOCTPAHCTBE: CUMMETpUs
OTHOCHUTEIIBHO TOUYKH, IIPSIMOMU, INIOCKOCTU. DIJIEMEHTBI

>1 CUMMETpUHM B NHUpaMUJax, Hapasuielenunenax, 1
MIPABUJIBHBIX MHOTOTPaHHHKAX

59 BreruricnieHue 2JIEMEHTOB MHOTOTPAaHHUKOB: pEOpa, 1
JUArOHAIH, YTITBI
[Inomans  OOKOBOM  MOBEPXHOCTH M TIOJHOM

53 IIOBEPXHOCTU MPSAMOU IPU3MBI, IUIOMIAb OCHOBAaHUH, 1
TeopeMa 0 OOKOBOM TTOBEPXHOCTH MPSIMOH TPU3MBI
[Tnomans OOKOBOM TOBEPXHOCTH U IOBEPXHOCTHU

54 MPaBUJILHON MUPAMHJIBI, TEOPEMA O IUIOIIA I OOKOBOM 1
MOBEPXHOCTU YCEUEHHON MUPaMUIbI

55 Kontpoabnasn pabora Ne3 1o TEeMe 1
"MHoOrorpaHHuku"

56 Ananu3 KOHTpoJbHOH paboTsl. [ToHsTHE 00 00BEME

57 O0BEM UpaMuIbI

58 O0BEM mupamMuIbI

59 O0BbEM mupaMuibl 1 https://lesson.edu.ru/lesson/c38a768d-

8281-4567-8ace-0d2c38f0fcle

60 O0BEM mupamMuIbI 1

61 O06BEM npu3MBbI 1

62 O06BEM npu3MBbI 1

63 O0BEM pU3MBI 1

64 KonrTposbnasi pabora Ned mo Tteme "OO0béMBI 1
MHOI'OrPAHHUKOB"
Anamu3  KOHTpoJpHOW  pabotel.  IloBTOpeHwme,

65 00o6menne cucremaru3anus 3HaHui. [locTpoeHue 1

CE€YEHU B MHOTOI'PAHHUKE



https://lesson.edu.ru/lesson/c38a768d-8281-4567-8ace-0d2c38f0fc1e
https://lesson.edu.ru/lesson/c38a768d-8281-4567-8ace-0d2c38f0fc1e

66

[ToBTOpeHue, 0000IIeHNE cHCTEMaTU3alls 3HAHUH.
BberuriciieHue pacCTOSIHUN: MEXKIY JBYMS TOYKAMH, OT
TOYKH JIO TPSAMOM, OT TOYKH 0 IUIOCKOCTH, MEXITY
CKPEIIHBAOIIUMHUCS MPSIMbIMU

67

68

Hrorosasi koHTpoOJIbHaAsi padoTa NeS

AHanmu3  KOHTpoJbHOW  pabotel.  IloBTOpeHwme,
00001IeHne cucreMaTu3alus 3HaHUW. Beruncienue
YIJIOB: MEXKY CKPEHIMBAIOIIUMHUCS MPSMBIMH, MEXIY
OpsIMOM M TUIOCKOCTBIO, JIBYTPAHHBIX YTJIOB, YTJIOB
MEXIY IIIOCKOCTSIMU

OBILIEE KOJIMYECTBO YACOB I10 IPOTPAMME

68




11 KJIACC

KoanyecTBo 4acoB

Ne JIeKTPOHHBbIE U(PPOBHIE
Tema ypoka KonTpoJbHbIe
n/n Bcero o0pa3oBaTe/ibHbIE PecypChl
padoThI
1 Cdepa u map: neHTp, paauyc, AMAMETp; IUIOIMAIb 1
MIOBEPXHOCTHU Cephl
5 B3anmuoe pacmonoxenue cdepsl U IUIOCKOCTH; 1
KacaTeJbHast INIOCKOCTh K cdepe; mIomanb chepsl
3 Hzobpaxenue chepsl, mapa Ha miockoctu. CeueHus 1
niapa
Hununapuyeckas IIOBEPXHOCTb, oOpasyromue
4 LUIMHPUYECKON MIOBEPXHOCTH, oCh 1
HUJIUHAPUYECKON TOBEPXHOCTH
Humuaap: ocHOBaHMST W OOKOBask IOBEPXHOCTH,
5 oOpasyromasi U 0OCh; IUIONMIAb OOKOBOW W TIOJIHOM 1
MOBEPXHOCTHU
N300pakeHre LWIMHIpPAa Ha IJIOCKOCTHU. Pa3BépTka
6 mwmHapa.  CedeHuss  IIMHApPa  (IJIOCKOCTBIO, 1
napajuleIbHOM WM TMEPHEeHAUKYISIPHOM — ocu
HUATTUHIPA)
Konnueckasi noBepXHOCTh, 00pa3yloIine KOHUYECKO
7 MOBEPXHOCTH, OCb W  BEpIIMHA  KOHUYECKOHN 1
MOBEPXHOCTHU
8 Konyc: ocHoBaHue u BepiinHa, oOpa3yromias U OCh; 1 https://lesson.edu.ru/lesson/4ac3c941-
IUI0IAAb OOKOBOM U MOJIHOM MOBEPXHOCTH 1160-4de7-b279-4e8e94e943ad
9 VYceu€HHblii  KOHYC: oOpasyiomuie ¢ BBICOTA; 1

OCHOBaHMS 1 OOKOBas IMOBEPXHOCTH



https://lesson.edu.ru/lesson/4ac3c941-1160-4de7-b279-4e8e94e943ad
https://lesson.edu.ru/lesson/4ac3c941-1160-4de7-b279-4e8e94e943ad

N3oOpaxkenue koHyca Ha IUIOCKOCTH. Pa3BépTka

10 KOHYyca. Ceuenus KOHYcCa (TITOCKOCTHIO,
napajuleIbHOM ~ OCHOBAaHHUIO, U IIJIOCKOCTBIO,
MPOXOJIAIICH Yepe3 BepIINHY)

11 KoM0Ounanus ten BpauieHus: 1 MHOTOIpaHHUKOB

12 MHororpaHHuK, OMHMCAaHHBIN OKo0JIO cdepsl; cdepa,
BIIMCAaHHAsl B MHOTOTPAHHUK WUJIU B TEJIO BPAICHUS

13 [Tonsitue 06 06béMe. OCHOBHBIE CBOICTBa 0OBEMOB
Ten

14 O06BEM IuIMHApa, KOHYCa

15 O0béM 1mapa u mIomaab cepol
[TomoOHble Tema B mpocTpaHcTBe. COOTHOIICHUS

16 MEXJ1y IUIOIIAJsMU  IOBEPXHOCTEH, 0O0bEMamMu
MOTOOHBIX TEI

17 KonrTposbnass padora Nel mo temam "Tesa
Bpamenus' u "O0bembI Tea"

18 AHanu3 KOHTPOJIbHOU paboThl. BexTop Ha mimockocTu
U B TIPOCTPAHCTBE

19 CrnoxeHne 1 BIYUTAaHHE BEKTOPOB

20 YMHOKEHNE BEKTOpa Ha YNCIIO0

21 Paznoxxenne BekTOpa MO TPEM HEKOMILIAHAPHBIM
BekTopam. [IpaBuo mapannenenunena

29 Pemenune 3amau, cBsI3aHHBIX C MPUMEHEHHEM ITPABHII
JIEHCTBHUM C BEKTOPAMU
[IpsimoyromipHas cucTeMa KOOpAWHAT B IPOCTPAHCTBE. _

23 Koopansatsi  pexropa. [pocTeiimme sazaun B https://lesson.edu.ru/lesson/dec09c82-

KOOpJAuHAaTax

4fed-45¢5-8b5¢-5d16806132bd



https://lesson.edu.ru/lesson/dec09c82-4fed-45c5-8b5c-5d16806132bd
https://lesson.edu.ru/lesson/dec09c82-4fed-45c5-8b5c-5d16806132bd

VYron mexny BekTopamu. CKaJspHOE IPOU3BEICHHUE

24 1
BEKTOPOB

25 Brraucnenue yrioB Mex 1ty IpsIMBIMH U TUIOCKOCTSIMH 1

26 KoopanHaTHO-BEKTOPHBIM  METOJX IpH  pELICeHUU 1
reoMEeTPUUECKUX 3aa4

7 KonTposbnasi padora Ne2 mo teme '"Bektopsl n 1
KOOPAMHATHI B IpocTpaHcTBe'
[ToBTOpenue, 0600IIEHNE U cUCTeMaTH3alls 3HaHUH.

28 AHam3 KOHTPOJBbHOH paboTel. OCHOBHBIE (DUTYDHI, 1
(axThl, TEOpEMBI Kypca IJIaHUMETPUN
[ToBTOpenue, 06001IEeHNE U CCTeMaTU3alus 3HaAHUH.

29 OcHoBHble  ¢urypsl, GakTbl, TEOpeMbl Kypca 1
IUTAHUMETPHUH

30 [ToBTOpenue, 0600ImIeHNe U CUCTEMaTH3aIHs 3HAHUH. 1
3agauun MIAHUMETPUU U METO/Ibl UX PELICHUS

31 [ToBTOpEeHue, 0000IIEHNE U cUCTeMaTH3alusl 3HAaHU. 1
3amaun TIIAHUMETPHH U METOJIBI UX PEIICHHS
[ToBTOpenue, 0600IIeHNE U cUcTeMaTH3alus 3HaHUH.

32 OcHOBHBIE  QUTyphl, (aKThl, TEOpeMbl Kypca 1
CTepEeOMETpUN

33 Hrorosast koHTpOBbHAsi padoTa Ne3 1

34 AHanmu3  KOHTpoJpHOM  pabotel.  IloBTOpeHwme, 1
000011IeHE U CUCTEMATH3AaIA 3HAHUHA

OBHIEE KOJIMYECTBO YACOB I10 ITPOT'PAMME 34




YUYEBHO-METOJINYECKOE OBECIIEYEHHE
OBPA30OBATEJBHOI'O ITPOLECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI IVI1 YYEHUKA

* Maremartuka: anreOpa ¥ Havajla MaTEeMaTHUYECKOTO aHajin3a, T'€OMETpUS.
I'eomerpus, 10-11 xmaccsl/ Atanacsu JI.C., byry3o B.®., Kagomues C.b. u
apyrue, AkunonepHoe oomectBo «M3matensctBo «IIpocBemenues

METOJUYECKHUE MATEPHUAJIBI VIS YYUTEJIA

* Maremaruka: aiaredpa ¥ Hayajga MaTEMaTHYECKOTO aHalM3a, T€OMETpHS.
I'eomerpus. 10-11 kmacc. YueOHuk. ba3oBwiif u yriayOn€HHBIM YpOBHU /
Aranacsn JI.C., byry3zos B.®., Kagomiies C.b. u np. AkimonepHoe o0I11ecTBO
"UznarensctBO "[IpocBenienne”

* Marematuka: aiaredpa W Hayajga MaTEMaTHYECKOTO aHAM3a, T'€OMETPHS.
I'eomerpus : 10—11-e xnaccel: 0a30Bbld W YIIYyOJNEHHBIA  YPOBHHU:
MeToauueckue pekomenaanuu k yueouuky JI. C. Aranacana, B. @. byry3oga,
C. b. KamomueBa wu gap. AxuumoHepHoe oOmiectBo "M3naTenbcTBO
"IIpocBemienue"

* ['eomerpus. unaktuueckue marepuaisl. 10 kiaacc. ba3oBsiii 1 mpodUIbHBIHM
ypoBHH. / 3uB b. I'. Akiinonepuoe o6imectBo "M3narenscro "l[Ipocserienue”
* 'eomerpus. unaktuueckue marepuaisl. 11 kinacc. ba3oBslid 1 npoUIbHBIM
ypoBHU. / 3uB b. I'. AkituonepHoe o6uiectso "U3narensctBo "lIpocsenienue"

HU®POBBIE OBPA30OBATEJIBHBIE PECYPCBI U PECYPCBI CETHU
HUHTEPHET

* Tlopran Math.ru: oubnuoreka, Meauareka, OJUMIIMA/bI, 33a4d, HAyIHBIC
IIKOJIBI, UICTOPHS MaTeMaTuku hitp://www.math.ru

« OI'GHY '"®enmepanpHbli HWHCTUTYT MENArOTMYECKUX  HM3MEPECHHM"
https://fipi.ru/
 denepanbHplii  LEHTp HWHPOPMAIIMOHHO-O00pPA30BATENBHBIX  PECYpPCOB

(®UHOP) http://fcior.edu.ru/
» MaTemaTwrKa B IIIKOJIE — KOHCYJIBTAIIMOHHBIN TIeHTp http://www.school.msu.ru

 Tazeta «Maremaruka» Wznmatensckuii [Jom «llepBoe  ceHTSIOps»
http://www.math.1september.ru

* (Olmaremaruka OOyd4arwomas  OHJAWH-cUCTEMa 1O  MaTeMaTHKe
https://01math.com/



http://www.math.ru/
http://fcior.edu.ru/
http://www.school.msu.ru/
http://www.math.1september.ru/
https://01math.com/

* Maremarnueckue 3Troas! hitp://www.etudes.ru/

» OU3UKO-MAaTEMATHICCKUI HAYYHO-TTOMYJISPHBIN JKypHAI ISl IIKOJIBHUKOB M
cryaenToB Ksant http://www.kvant.info/

o JlvcraHiroHHas o0yJarolias CHCTeMa ISl TOATOTOBKH K TOCYAapCTBEHHBIM
sk3amenaM «PEIY EI'D» https://ege.sdamgia.ru/



http://www.etudes.ru/
http://www.kvant.info/
https://ege.sdamgia.ru/
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