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MNOACHUTEJIBHASA 3AIINCKA

Pabouas mporpamma ydyeOHoro kypca «I'eomerpusi» 0a30BOro ypoBHS Jis
obyuarormuxcsi 10 —11 kmaccoB pa3paboraHa Ha ocHOBe DenepaabHOro
rOCyJapCTBEHHOTO 00Pa30BaTEIBHOTO CTaHApPTa CPEaHETo o0Iero oopa3oBaHusl,
C y4€TOM COBPEMEHHBIX MHPOBBIX TpeOOBaHWU, TMPEABABIIEMBIX K
MaTEeMaTUYeCKOMy O0pa30BaHUIO, M TPAAMIMA POCCUICKOTO 00pa3oBaHUS.
Peanuzaius nporpamMmbl 0OecrieunBaeT OBIAJEHUE KIIOUYEBBIMU KOMIIETEHIIUSIMH,
COCTaBJISIIOLIMMU OCHOBY JUISI CAaMOPAa3BUTHS M HENPEPHIBHOTO 0Opa3oBaHUs,
IIEJIOCTHOCTh OOIIEKYJIBTYPHOTO, JUYHOCTHOTO W TIO3HABATEIBHOTO Pa3BUTHUS
JUYHOCTH 00YYarOIUXCsl.

HEJIM N3YYEHUA YYEBHOI'O KYPCA

BaxxHocTh y4eOHOro Kypca TIE€OMETpPUM Ha YPOBHE CpEIHEro oOuIero
oOpa3oBaHusi OOYCJIOBJIEHAa MPAaKTUYECKOW 3HAUYUMOCTBIO METANPEAMETHBIX H
IPEeIMETHBIX Pe3yJbTaTOB OOyuYeHHUS T€OMETPUH B HAIPABJICHUU JTUYHOCTHOTO
pa3BUTHS OOydarmuxcs, ¢GopMHUpOBaHUS (YHKIIMOHATHLHON MaTeMaTHYEeCKOU
I'PaMOTHOCTH, U3yYEHHUS IPYTUX YU4EOHbIX AUCUMILINH. Pa3Butue y oOyuarommxcs
IPABWIBHBIX NPEJICTaBICHUA O CYHUIHOCTH M NPOMCXOKIECHUM T€OMETPUUYECKUX
abCcTpakiuii, COOTHOLICHUH PEAaJTbHOTO M WUACATBHOT0, XapakTepe OTpasKeHUs
MAaTeMaTHYECKOW HAYKOM SBIECHHM M MPOLECCOB pPEAIBHOTO MHUpa, MECTe
T€OMETPHUH B CUCTEME HAYK U POJIM MAaTEMaTHUYECKOTO MOJCIUPOBAHUS B HAYYHOM
NO3HAaHUM U B IIPAKTUKE CIIOCOOCTBYET (POPMHUPOBAHUIO HAYYHOT'O MUPOBO33PEHUS
ydalmxcs, a TaKKe KAauecTB MBIIIJICHHUS, HEOOXOAMMBIX [UIs aJanTaluu B
COBPEMEHHOM OOIIIECTBE.

['eomeTpus sBisiercs OAHUM U3 0a30BBIX MPEAMETOB HAa YPOBHE CPEIHETO
oOmiero o0pa3oBaHus, TaK KaK O00ECIEYMBAET BO3MOXHOCTb M3YUEHUS Kak
JUCLMIUIMH €CTECTBEHHO-HAYYHON HAalpaBJIEHHOCTH, TaK U T'yMaHUTapHOM.

Jlormueckoe MbllUIEHHE, (OpMHUPYEMOE NPHU H3YUYEHUH OO0YYarOUMMUCS
MNOHSTUWHBIX OCHOB T€OMETPHUH U MOCTPOCHUHU LEMOYKH JIOTHUYECKUX YTBEPKACHUN
B XOJ€ pEILICHUS TeOMETPUYECKMX 3a7ad, YMEHHE BBIJBUTaTb U OIMPOBEPrarh
TUIIOTE3bl HEMOCPEICTBEHHO HCIOJIb3YIOTCA IPH PELIEHUH 3a/1ad €CTECTBEHHO-
HAy4YHOTO LIMKJIA, B YACTHOCTHU U3 Kypca (PU3HUKH.

YMeHue opueHTHUPOBATHCS B MPOCTPAHCTBE UTPAET CYIIECTBEHHYIO POJb BO
BCEX O00NacTsIX AESITeNbHOCTH 4YenoBeka. OpHeHTalus 4eloBeKa BO BPEMEHH U
IPOCTPAHCTBE — HEOOXOAMMOE YCJIOBHE €ro COIHaIbHOTO ObITHs, (opma
OTPaXEHHs OKPY’KAIOLIET0 MHUPA, YCIOBHE YCHEIIHOIO MO3HaHUS M aKTUBHOIO
npeoOpa3oBaHusl  AelcTBUTENbHOCTU.  OnepupoBaHHE  MIPOCTPAHCTBEHHBIMU
oOpa3zaMu OOBEIUHSET pa3Hble BHIbl y4eOHOW U TPYIOBOM IESATEIBHOCTH,



SIBIISICTCSI OJHAM W3 TPO(PECCHOHAIBFHO BAKHBIX KayeCTB, MOITOMY aKTyallbHA
3amaya (opmMupoBaHHS y 0OyYarOmUXcCsi MPOCTPAHCTBEHHOTO MBIINUICHHUS Kak
Pa3sHOBUIHOCTH OOpa3HOTO MBIIUICHHS — CYIIECTBEHHOTO KOMIIOHEHTa B
HOJATOTOBKE K MPAKTUYECKOW AESATEIHHOCTH IO MHOTHM HAIPABICHUSIM.

Ilenp ocBoeHuss mporpamMmbl yueOHOro Kypca «I'eomerpusi» Ha 06a3o0BOM
ypoBHE o0OyueHusi — 0OimeoOpa3oBaTebHOe U OOIIEKYJIBTYPHOE Ppa3BUTHE
oOydJalomuxcst ~ 4yepe3  oOecrmeueHHe  BO3MOXKHOCTH  NPHUOOpeTeHus u
UCTOJIb30BAHUSI CHCTEMAaTHMYECKMX TE€OMETPHUYECKUX 3HAaHUH U JeWCTBUM,
cneuu(UYHBIX TEOMETPHUH, BO3MOXKHOCTH YCIEIIHOTO MPOJIOJKEHUsI 00pa30BaHUs
10 CHENHUATIBHOCTSIM, HE CBSI3aHHBIM C IPUKJIAJHBIM UCTIOJIH30BAHUEM I€OMETPUU.

[lporpamma 1o reomeTpur Ha 0a30BOM YpOBHE TMpeaHA3HAueHa st
00yYarOMMXCsl CPEIHEH IIKOJIBI, He UCIIBITHIBABIINX 3HAYUTEIBHBIX 3aTPyIHEHUM
Ha YpOBHE OCHOBHOTO o0Imiero obpa3zoBanusa. TakuMm oOpa3om, oOydarouiyecs Ha
0a30BOM ypOBHE JOJDKHBI OCBOMTH OOIME MaTeMaTU4YeCKHE YMEHUS, CBS3aHHBIC
co crnenu(uKoil TeOMETpUHM W HEOOXOAUMBIE [UIS KU3HH B COBPEMEHHOM
obmectBe. Kpome 3TOro, OHM MMEIOT BO3MOKHOCTh M3YyYUTh T€OMETPHUIO OoJjee
riyOOKO, eclnu B JajbHEWIIEeM BO3HHKHET HEOOXOAMMOCTh B T'€OMETPHUYECKUX
3HaHUSAX B IPOPECCUOHATFHON AEATEIbHOCTH.

JIoCTHKEHHE eI OCBOCHHUS TMPOrpaMMbl  00ECHeYMBaEeTCAd pPEUICHUEM
COOTBETCTBYIOIIMX  3adad. [IpuOpWTeTHBIMH 3aJa4aMH  OCBOCHHUS  Kypca
«I'eomerpum» Ha 6a30BoM ypoBHe B 10—11 kitaccax sBISIOTCS:

o (¢opMHpOBaHME TPEACTABICHUS O TEOMETPUM KaK 4YacTH MHPOBOH

KYJIBTYpBI U OCO3HAHUE €€ B3aMMOCBSI3U C OKPYKAIOIIUM MHPOM;

o (¢opmMHpOBaHME TPEACTABICHHUS O MHOTOIPAaHHHKAX M Telax BpaIICHUS
KaK 0 BaXHEHIINX MAaTEeMaTHYECKUX MOJIENSX, MO3BOJISIONIUX OIHCHIBATH
Y M3y4aTh Pa3HbIE SIBICHUS OKPYKAIOMIETO MHUPA;

o (¢opmHupoBaHME YMEHHs paclo3HaBaTb Ha 4YepTekaxX, MOJACIIX H B
pearbHOM MUpPE MHOTOT'PaHHHMKH U TeJla BpaIlleHuUs;

e OBIIQJICHUE METOJAMHU PEIICHUS 3aJad Ha MOCTPOCHUS Ha M300pasKeHUSIX
IPOCTPAHCTBEHHBIX QUTYD;

o (GopMHpOBaHHE YyMEHHUS OIEPHPOBATH OCHOBHBIMHU TMOHSATHUSMH O
MHOTOTpaHHHMKaX U TeJax BPAICHUs U UX OCHOBHBIMU CBOWCTBaMU;

e OBJIQJICHUE  aNrOpPUTMAMH  pEIIeHUs  OCHOBHBIX  THIIOB  3ajay;
dopMupoBaHHEe yYMEHHS TPOBOJUTH  HECIOKHBIC  JIOKA3aTeIbHBIC
paccyXIeHHs B XOJ€ PCIICHHS CTEPEOMETPUYECKHX 3alad M 3ajgad C
NPaKTUYECKUM COJIEP>KaHHEM;

e pa3BUTHE  MHTEUIEKTYyaJbHBIX W  TBOPYECKUX  CIOCOOHOCTEH
o0yyarommxcsi, MO3HABATEJIbHON  AaKTUBHOCTH,  HCCIEIOBATEIbCKUX
YMEHUH, KPUTUIHOCTH MBIIIUICHHUS;



e (opmupoBanue GyHKIIMOHATBEHOM rPaMOTHOCTH, pEIEBaHTHOU
TeOMETPUM: yMEHHE paclo3HaBaThb MPOSBICHUS T'€OMETPUUYECKUX
HNOHATUNH, OOBEKTOB U 3aKOHOMEPHOCTEM B pPEATbHBIX KU3HEHHBIX
CUTyalUsIX W IMPU U3YYEHUU JIPYTUX YYEOHBIX MPEIMETOB, MPOSIBICHUS
3aBUCHUMOCTEN U 3aKOHOMEpHOCTEH, (OpMyIMpOBaTh HX HA S3BIKE
T€OMETPHUH U CO3/1aBaTh T€OMETPUUECKUE MOJIEIH, IPUMEHSATH OCBOCHHBIH
TeOMETPUUECKUN amnmapar JUisi peHIeHHUs MPaKTUKO-OPHUEHTUPOBAHHBIX
3aJ1a4, UHTEPIPETUPOBATH U OLIEHUBATh MOJIYUYEHHBIE PE3YJIbTATHI.

OTINYUTENBHON OCOOEHHOCTBIO IPOrpaMMBbl SIBJISIETCS BKJIIOYEHHE B KypC
CTEPEOMETPUM B Hauyaje €ro u3y4eHWsl 3ajad, pelIaeMbIX Ha YPOBHE
MHTYUTUBHOTO MO3HAHUS, U ONpeAeIEHHBIM 00pa3oM opraHu3oBaHHas padoTa Hal
HUMH, UYTO CHOCOOCTBYIOT pa3BUTHIO JIOTHYECKOTO U MPOCTPAHCTBEHHOTO
MBILUIEHUS], CTUMYJIUPYET MPOTEKAHUE MHTYUTUBHBIX MPOIIECCOB, MOTUBUPYET K
NaJbHENIIEMY U3YUEHHIO MPEAMETA.

[Ipenmourenue oTAAETCS HATISAIHO-KOHCTPYKTUBHOMY METOAY OOYYEHHs, TO
€CTb TEOPETUYECKUE 3HAHUS MMEIOT B CBOCH OCHOBE YYBCTBEHHOCTH IMPEIMETHO-
IIPAKTUYECKOM JEATENbHOCTH. Pa3BuTme IPOCTPAHCTBEHHBIX IIPEIACTABICHUMN Y
ydalmxcs B Kypce CTEPEOMETpPUM IPOBOAWUTCSA 3a CYET pEIIEeHUs 3ahad Ha
CO3JaHHE  MPOCTPAHCTBEHHbIX 00pa3oB W  3aJady Ha  ONEPUPOBAHME
IPOCTPAHCTBEHHBIMH oOOpa3amu. Co3manue oOpa3a MPOBOAMUTCS C OMOPOM Ha
HArJsAHOCTh, @ ONEpUpOBaHHE OOpa3oM — B YCIOBUSAX OTBICYCHHS] OT
HarJIsJHOCTH, MBICJIEHHOTO U3MEHEHUS €r0 UCXOIHOTO COAEpKaHUSL.

OcHOBHBIE coaepkaTeNbHble JTUHUU Kypca «['eomerpum» B 10—11 kmaccax:
«MHororpanHukn», «IIpsiMble U MJIOCKOCTH B IPOCTpAHCTBEY, «Tena BpaeHus,
«BeKTopbl M KOOpAMHATHI B IPOCTPAaHCTBE». DOPMUpPOBAHKE JTOTUYECKUX YMEHUMN
pacmpesieniieTcsi He TOJIbKO IO COJEp)KaTelIbHBIM JIMHUAM, HO U MO TOAaM
00yueHHUs Ha YPOBHE Cpe/IHEero o0I1ero oopa3oBaHusl.

Conepxxanue 00pa30oBaHUs, COOTBETCTBYIOLIEE IMPEAMETHBIM pe3yJIbTaTaM
OCBOEHHUsI paboyeil mporpaMmbl, pachpeneia€HHbIM [0 TojaM OOy4eHHs,
CTPYKTypUpPOBaHO TakuM oOpa3oM, 4YTOObI OBJAJCHHE T'€OMETPUYECKUMU
MOHSTUSMH U HAaBBIKAMHU OCYIIECTBIISJIOCH MOCIIEOBATENFHO U MOCTYMATENbHO, C
coOII0ICHMEM IPUHLIMIIA IPEEMCTBEHHOCTH, YTOOBI HOBBIE 3HAHUS BKJIIOYAJIUCH B
OOLIYI0 CUCTEMY T'€OMETPUYECKUX IPEICTABICHUM OOydYaroIUXCs, paciiupss U
yrayOssis e€, o0pa3ysi MpOUYHbIE MHOKECTBEHHBIE CBSI3H.

MECTO YYEBHOI'O KYPCA B YYEGHOM IIVTAHE

Ha uzyuenue reometpun otBoautcs 2 yaca B Heaento B 10 kinacce u 1 vac B
Heneno B 11 kiacce, Bcero 3a iBa rojia o0ydenus - 102 yueOHbIX yaca.



COIJEPKAHUE YYEBHOTI' O KYPCA
10 KITACC

IIpsiMmble ¥ IVIOCKOCTH B IPOCTPAHCTBE

OCHOBHBIE  NIOHATHS  cTepeoMeTpud. Touka, ImpsAMas, IUIOCKOCTD,
npoctpancTBo. IloHsATHE 00 aKCMOMaTHYECKOM IOCTPOEHUH CTEPEOMETPUU:
aKCHOMBI CTEPEOMETPHUH U CIEACTBUSA U3 HUX.

B3anmHoe pacnosioxeHrne MNpsMBIX B NPOCTPAHCTBE: IEPECEKAIOIIHECH,
NapajulesibHble W CKpeluBaromuecs npsmele. llapamienbHOCTs NpsAMBIX H
IUIOCKOCTEH B IPOCTPAHCTBE: MApAJUICJIbHBIE MpPsAMBIE B IPOCTPAHCTBE;
NapaJLIENbHOCTh TPEX MPSMBIX; MAPALIEIBHOCTh MPSIMONW MU INIOCKOCTH. YTIBI C
COHAIIPABJICHHBIMM CTOPOHAMM; YyIOJ MEXIy IpPSAMBIMA B IPOCTPAHCTBE.
[TapannenbHOCTH IIJIOCKOCTEN: [apaJljieiIbHbIC IIJIOCKOCTH; CBONCTBA
napajulenbHBIX TuIocKocTei. [lpocreiiine mpocTpaHCTBEHHbIE (QUIYyphl Ha
IUIOCKOCTH: TETpa3Ip, KyO, napajjiesienumea; NoCTpOeHUE CEUEHUI.

[lepnenAMKYIISIPHOCTD IPSIMOM U IJIOCKOCTH: MEPIIEHIUKYJISIPHBIE NIPSIMBIE B
IIPOCTPAHCTBE, NPSMBIE NApPALICIBHBIE M MEPIEHAUKYISAPHBIE K IUIOCKOCTH,
IPU3HAK NEPHEHAUKYIIPHOCTH MPSAMOM M IUIOCKOCTH, Teopema O MpsSMOU
NEPIEHANKYJISIPHON IIIOCKOCTH. YTJbI B IPOCTPAHCTBE: YroJl MEXAY NPAMON U
IUIOCKOCTBIO;  JIBYTPAHHBIA  YIoOJI, JIMHEWHBIA YroJl JABYTPaHHOIO  yIvIa.
[lepnenauKyIsIp ¥ HAKJIIOHHBIE: PACCTOSIHUE OT TOYKH JI0 IUIOCKOCTH, PACCTOSHUE
OT mpsAMOM 10  IUJIOCKOCTH,  MpoeKiuss  (GuUrypsl Ha  IUIOCKOCTb.
[leprieHIUKYISAPHOCTh  IUIOCKOCTEW: NPU3HAK  IEPIEHIUKYJSIPHOCTH — ABYX
IIOCKOCTEN. TeopeMa 0 TPEX MEePIEHINKYJIISIPaXx.

MHOrorpaHHuKu

[loHATHE MHOTOrpaHHMKA, OCHOBHBIE 3JIEMEHTHl MHOTOI'DAHHUKA, BBIITYKJIbIE
Y HEBBITYKJIbIE MHOTOI'PAHHUKH; pa3BEPTKA MHOrOrpaHHuka. [Ipusma: n-yronapnas
npu3Ma; TPaHU U OCHOBAHUS MPU3MBbI, psMas U HaKJIOHHAs MPHU3MBbL, OOKOBas U
IIOJIHAS IIOBEPXHOCTh IPU3MBI. [Tapamienenunen, IIPSIMOYTOJIBHBIN
napajuielienunes] U ero cpoucrsa. Ilupamupa: n-yronapHas nupamMuaa, I'paHd U
OCHOBaHUE MUPaMU/IbI; OOKOBAs M MOJIHAsI TOBEPXHOCTh MUPAMUIbIL; TPABHIIbHAS U
yceu€HHas MNHpaMuja. OJIEMEHThl Npu3Mbl M nupamuasl. IIpaBuibHbIE
MHOTOI'DAaHHMKH: IOHSATUE MPABHWIBHOIO MHOIOTPAaHHUKA; NPABHUIIbHAS NpU3Ma U
IIpaBUIbHAs NUpaMUAA; NPABWIbHAS TPEYrojbHas IHpaMUJa W IPABUIbHBINA
TeTpasap; KyO. IlpencraBieHune o mpaBUIIbHBIX MHOTIOIPAHHUKAX: OKTadJp,
nozeKka’ip u ukocasap. CeueHus Npu3Mbl U TUPAMUJIBL.

CuMMmeTprs B NPOCTPAHCTBE: CHUMMETPHUSI OTHOCHUTEIBHO TOYKH, IMPSMOMH,
IUIOCKOCTH.  JJEMEHThl CUMMETPUM B NHUPAMMAAX, Mapajuiejenunesnax,
IIPaBUJIbHBIX MHOTOI'PAaHHHKAX.



Brruucienne »SaeMEHTOB MHOTOTPAaHHUKOB: pEOpa, OMAroHAIM, YTJIbL.
[Tnomans OOKOBOM MOBEPXHOCTH M TMOJIHOM TOBEPXHOCTH MPSIMOW MPHU3MBL,
IJIOMAh OCHOBAaHMH, TeopemMa O OOKOBOW TMOBEPXHOCTH MIPSIMOW TPHU3MBIL.
[Imomaas OOKOBOM TMMOBEPXHOCTH W TOBEPXHOCTH MPABUIBLHON MUPaMUIBI,
TeopeMa O IUIomanu yceu€éHHoM mupamuabl. [loHstue 00 00bEMe. OOBEM
MAPAMU/JIbI, TPU3MBL.

[TomoGueie Tena B mpocTtpaHcTBe. COOTHOMIEHUS MEXAY IUIOMIAISIMU
MOBEpXHOCTEH, 00bEMaMU MTOJOOHBIX TE.

11 KIIACC

Tesia Bpamenus

Hunuuapuyeckas MIOBEPXHOCTD, oOpasytomue HWIAHAPUIECKON
MOBEPXHOCTH, OCh UWIMHIPHUYECKOH TMOBEPXHOCTHU. LIMIuHApP: OCHOBaHUS U
OOKOBasi TMOBEPXHOCTh, OOpa3ywImass W OCh; IUIOMIAJAh OOKOBOW W TMOJHOU
MOBEPXHOCTH.

KoHunueckasi moBepXHOCTh, 00pa3yromnue KOHMYECKON MOBEPXHOCTH, OCh U
BEpIlIMHA KOHWYECKOM MOBepXHOCTH. KOHyC: OCHOBaHME U BeplInHa, 00pa3yromas
U OCh;, IUIOMAAh, OOKOBOW ¥ TIONHOM TOBEPXHOCTH. YCEUYEHHBIH KOHYC:
00pa3ylollye U BbICOTA; OCHOBAaHUS U OOKOBasi MOBEPXHOCTb.

Chepa u map: ueHTp, paauyc, AUAMETpP; IJIOMIAb MMOBEPXHOCTU C]ephl.
B3aunMHoe pacnosnoxxenue chepbl U MIOCKOCTH; KacaTelbHasi TNIOCKOCTh K cepe;
10 hL CHEpHI.

N306paxenue e BpallleHus Ha II0CKOCTH. Pa3BépTka numuHapa 1 KoHyca.

KoMOuHanuu Ten BpalleHHMss UM MHOTOIPAaHHUKOB. MHOTOIpaHHUK,
onucaHHbIM oOkoJI0 cdepwl; chepa, BOMCaHHAsT B MHOTOIPAHHHUK, WJIM TEJO
BpalllCHUS.

[Tonsitue 06 06pEMe. OcHOBHBIE CBOMCTBA 00BEMOB Tem. Teopema 06 00BEME
OpsIMOYTOJIBHOTO Tapaijienenumnea u ciaeactsus u3 He€. OO0BbEM LMIMHIpA,
KoHyca. O0BEM I1apa U TI0IIaab Chephl.

[TonoGubpie Tena B mnpocTtpaHcTBe. COOTHOLIEHUS MEXAY IUIOLIAASIMU
NOBEPXHOCTEH, 00bEMaMU MOTOOHBIX TEL.

Ceuenus wmwiMHapa (DapaJUIebHO M NEPHEHAMKYJISIPHO OCH), CEYECHHS
KOHyca (mapajuiebHO€ OCHOBAHHUIO M MPOXOJSIEe 4Yepe3 BEpIIMHY), CEUeHUs
nrapa.

BeKTOpbI U KOOPAMHATHI B IPOCTPAHCTBE

BexTop Ha miiockocTu 1 B mpocTpancTBe. ClI0KeHUe U BRIYNTAaHHE BEKTOPOB.
YMHOKeHne BeKTopa Ha yucio. Pa3noxeHne BekTopa mo TpéM HEKOMILJIaHAPHBIM
BekTopaM. [lpaBuno mapamnenenunena. Pemienwe 3agad, CBS3aHHBIX C
NpUMEHEHUEM TpaBWiI JACHCTBUM C BekTopamu. IIpsiMmoyrosibHas cucrema



KoopauHaT B mnpoctpaHcTBe. Koopamnatel BekTopa. Ilpocreimme 3amaun B
KOOpAMHATaX. YTrojl Mexay BekropaMu. CKalsipHOE NpPOU3BEICHHE BEKTOPOB.
Bpruucnenne yrioB Mexay NpsIMbIMU U IJIOCKOCTSIMH. KOOpAMHATHO-BEKTOPHBIN
METOJ IIPU PEIICHUU T€OMETPUUECKUX 3a/1a4.



INJIAHUPYEMBIE PE3YJIBTATBI
JIMYHOCTHBIE PE3YJIBTATDBI

JIM4HOCTHBIE pe3yNbTaThl OCBOEHHUS MPOrpaMMbl ydeOHOTOo TMpeaMmeTa
«MaremaTHKay XapaKTepU3yIOTCS:

I'paxxnaHcKkoe BOCIUTAHUE:

c(hOPMHUPOBAHHOCTHIO TPAKTAHCKON MO3UIIMN 00YJArOIIErocs KaKk aKTHBHOTO
U OTBETCTBEHHOTO YJi€HAa POCCHICKOrO OOIIECTBa, MPEACTABICHUEM O
MaTEMaTUYECKUX OCHOBAaX (YHKIIMOHUPOBAHUS PA3IUYHBIX CTPYKTYD, SBIICHHMA,
NpoIeAyp TpaxaaHCKOro oOImiecTBa (BbIOOPHI, OMPOCHl MU TIp.), YMEHHUEM
B3aMMOJICHICTBOBATh C COIMAIbHBIMH HWHCTUTYTAMH B COOTBETCTBHU C UX
(GYHKIUSMU 1 Ha3HAYECHUEM.

IlarpuoTrnyeckoe BOCIUTAHKE:

c(hOpMUPOBAHHOCTHIO POCCUICKON TPAXKIAHCKON MIACHTHYHOCTH, YBOKCHHUSI K
MIPOIIIOMY W HACTOSIIEMY POCCHHCKON MaTeMaTHKH, IICHHOCTHBIM OTHOIIICHHEM K
JOCTHKEHUSIM POCCUICKUX MAaTEMAaTHKOB M POCCUHCKON MaTeMaTHYECKOHN IIKOJIBI,
K HCIOJIb30BaHUIO ATHX JOCTHKEHMH B APYTUX HayKax, TEXHOJOTHUSX, chepax

HKOHOMHUKH.
JlyXOBHO-HPABCTBEHHOI'0 BOCIIUTAHMSA:
OCO3HaHUEM JTyXOBHBIX LEHHOCTE! poccHiicKOTO HapoJa;

c(hOPMUPOBAHHOCTHIO  HPABCTBEHHOTO  CO3HAHMS, JTHYECKOrO  IOBEICHUS,
CBSI3aHHOT'O C MPAKTHYECKUM MPUMEHEHUEM JOCTUKEHUN HAYKH U JIESITETbHOCTBIO
y4E€HOT0; OCO3HAHUEM JTMYHOTO BKJIaJa B TOCTPOCHHUE YCTOMYMBOTO OYAYIIETO.

JcTeTHYeCKOe BOCITUTAHME:

ACTETUYECKUM OTHOLICHUEM K MHUpPY, BKJIIOUAs ACTETHUKY MAaTEMAaTHYECKUX
3aKOHOMEPHOCTEN, 00BEKTOB, 3ajay, peleHnu, paccyXIeHUN;
BOCHPUMMUYHMBOCTBIO K MATEMAaTUYECKUM ACIIEKTAM PA3JIMYHbIX BUJOB UCKYCCTBA.

dusnyeckoe BOCNIUTAHUE:

c(hOPMUPOBAHHOCTHIO YMEHHUS TIPUMEHATh MaTeMaTUYeCKHUE 3HaHUS B
HWHTEpecax 3J0pOBOro u 6€30macHoro oopasa >KU3HH, OTBETCTBEHHOTO OTHOIIICHUS
K CBOEMY 3J0POBBIO (3I0pOBOE MHUTAHHWE, COATAHCHPOBAHHBIN PEKUM 3aHATHA U

OT/bIXaA, peryJisipHas buznueckas AKTUBHOCTb); duznyeckoro
COBEpLICHCTBOBAHUS, pu 3aHATUAX CIIOPTUBHO-0310POBUTEIBLHON
NEATEIBHOCTBIO.

Tpynosoe BocnuTanue:

TOTOBHOCTBIO K TPYAY, OCO3HAHWEM IICHHOCTH TPYAOJIOOWS; MHTEPECOM K
paznuyHbiM  chepaM  TPOPECCHOHAIBLHON  JCSITENIBHOCTH, CBS3aHHBIM  C
MaTEeMaTUKOW M €€ MPUIOKEHUSIMH, YMEHHEM COBEpILIATh OCO3HAHHBIA BBHIOOP
Oynymeld mnpodeccur U peanr30BbIBATH COOCTBEHHBIE KU3HEHHbIC IIAHBI;



TOTOBHOCTBIO H  CIIOCOOHOCTBIO K MAaTeMaTHUYeCKOMY OOpa30BaHUIO W
caM000pa30BaHNI0 Ha MPOTSHKCHHWH BCEH JXWU3HU, TOTOBHOCTHIO K AKTUBHOMY
YYaCTHIO B PEIICHUH MPAKTHYSCKUX 3a1a4 MATEMAaTHYECKON HAIIPaBICHHOCTH.

IKOJIOrH4ecKoe BOCIIMTAHUE:

C(OPMHUPOBAHHOCTBIO JKOJIOTHYECKOW KYJIbTYphl, MOHUMAHUEM BIIUSHUS
COIMATIbHO-IKOHOMHYECKUX TPOIECCOB Ha COCTOSHHUE MPUPOTHOW M CONMATBHON
Cpelbl, OCO3HAHHUEM TJIOOATBLHOTO  XapakTepa JKOJOTHYSCKUX  MPoOJIeM;
OpHCHTAIIMCH HAa MPUMEHEHHE MATEMAaTUYCCKUX 3HAHWUHM JUIS pPElICHUs 3a1a4 B
00JacTH OKpY)KAIOLICH Cpeibl, IUIAHUPOBAHHUS TIOCTYNIKOB M OLEHKH UX
BO3MOYKHBIX MTOCJICJACTBUH JIJIsl OKPYKAFOIEH CPEJIbI.

IleHHOCTH HAYYHOTO MO3HAHMS:

c(OPMHUPOBAHHOCTBIO MHPOBO33PEHHS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO  pPa3BUTHs HAyKM H  OONICCTBEHHOW MPAKTHKH, [MOHHMMaHUEM
MaTeMaTHYeCKON HayKu Kak c(hepbl 4YelOBEYECKOH JEATEIbHOCTH, JTaloB ¢
pa3BUTUS W 3HAYMMOCTH JUJIS Pa3BUTHS [MBWJIM3AIWW; OBJIAJICHUEM SI3IKOM
MaTEeMaTHKd M MaTeMaTHYeCKOW KyJbTYpOW KaK CpEICTBOM IIO3HAHHS MHPA;
TOTOBHOCTBIO OCYIIECTBIIATh NPOEKTHYIO M HCCIIEI0BATEILCKYIO ACSITEILHOCTD
WHIMBUYaJbHO U B TPYIIIIE.

METAINIPEAMETHBIE PE3YJIBTATBI

MeTtanpenmMeTHble pe3yibTaThl OCBOCHHsI MPOTPAMMBI Y4EOHOTO TMpeameTa
«Marematuka XapaKTEPU3yIOTCS OBJIQICHHEM YHUBEPCATbHBIMA
NO3HABAMENbHBIMU  OCLiCBUAMY,  VHUBEPCANbHLIMU — KOMMYHUKAMUBHBIMU
0elcmeUusMU, YHUBEPCAILHBIMU Pe2YIIMUBHBIMU OetiCBUSMU.

1)  Vuusepcanvnvie  nozmaeamenwvmvle  Oeticmsus,  obecneuugarom
Gopmuposanue 06a308bIX KOSHUMUBHLIX NPOYECCO8 00yUarOwuxcs (oceoenue
Memo008  NO3HAHUA ~ OKPYHCAIOUie2o0  Mupa,  NpuMeHeHue  J10SUYECKUX,
UCC1e008ameNbCKUX onepayull, yMeHuti pabomams ¢ ungopmayueti).

Ba3oBble Jjornyeckue AeicTBHA:

e BBISBJIATH U XapaKTEPHU30BaTh CYIIECTBEHHBIC MIPU3HAKA MATEMaTHIECKUX
00BEKTOB, TOHATHI, OTHOIICHUNW MEXIy MOHITHAMH; (HOPMYyIUPOBATH
OTpe/ie]ICHUs]  TMOHATUN, YCTAaHABIHMBATh  CYIIECTBEHHBIM  MPU3HAK
KJIacCU(UKAIMK, OCHOBAHUSA M1 OOOOIICHWS W CpPaBHEHUS, KPUTEPHUH
IPOBOMMOTO aHAJIN3A;

e BOCIpPUHUMATH, (OPMYJIUPOBATH W TPEOOPA3OBHIBATH  CYXKICHHS:
YTBEPAUTEIbHbIE W OTpPUIIATEIbHBIC, CAMHUYHBIC, YACTHBIE W OOIIHE;
YCJIOBHBIE;

e BBIABIATH  MaTeMaTHYECKHE  3aKOHOMEPHOCTH,  B3aUMOCBSI3U |
NpOTUBOpEYHs B (aKkTaxX, NaHHBIX, HAONIONCHUSAX W YTBEPKICHUSIX;



npemsiaraTh ~ KPUTEPUM Ui BBISIBJICHUS ~ 3aKOHOMEPHOCTEH |
IIPOTUBOPEYNH;

e JeJaTh BBIBOJBI C HCIIOJIH30BAHWEM 3aKOHOB JIOTHKH, EAYKTUBHBIX U
WHIYKTUBHBIX YMO3aKJIIOUEHHUH, YMO3aKIIIOUEHHH 110 aHAIOTUH;

e TMPOBOJUTH CaMOCTOSITEJIbHO JI0Ka3aTeNbCTBA MaTEMaTUYECKUX
YTBEPKICHUM (TPSMBIE U OT MPOTHBHOTO), BHICTPAUBATH apTyMEHTAITUIO,
NPUBOJUTH TPUMEPHI U KOHTPIPUMEPHI; O0OOCHOBBIBATH COOCTBEHHBIE
CYXKJIEHUS U BBIBOJIBL;

e BBIOMpaTh croco0® pemieHus ydyeOHOM 3adaud (CpaBHUBATh HECKOJIBKO
BApUAHTOB peElIeHUs, BBIOUpATh HauboJee MOAXOJAUMI ¢ Yy4ETOM
CaMOCTOSITEJIEHO BBIJICJIEHHBIX KPUTEPHUEB).

ba3zoBble ucciiegoBaTeIbCKUE 1eHCTBUA:

e HCIOJb30BAaTh BOMPOCHI KaK MCCJEAOBATENbCKUI MHCTPYMEHT MO3HAHUS;
dbopMyaupoBaTh BOMPOCHI, (UKCUPYIOLIKME MPOTUBOpEUUe, Mpodiemy,
yCTaHaBIMBAaTh HCKOMOE€ W  JaHHOe, (opMuUpOBaTh  THIOTE3Y,
apTryMEHTUPOBATH CBOIO TIO3UITUIO, MHEHHUE;

e TPOBOJUTH CaMOCTOSITEIIEHO CTUUTAaHUPOBAHHBIN OKCIIEPUMEHT,
UCCJIEIOBAHUE IO YCTAaHOBJIIEHHIO OCOOCHHOCTEH MaTeMaTH4YeCKOTO
0o0beKTa, SIBJICHUS, MPOLECCa, BBISBICHUIO 3aBUCHUMOCTEH MEXIy
00BbeKTaMu, SIBJICHUSIMU, TIPOIIECCAMH;

e CaMOCTOSITENPHO (HOPMYTUPOBATH OOOOIIEHUSI M BHIBOJBI TIO pe3yjIbTaTaM
POBENEHHOTO HAOIIO/IEHUS, UCCIEIOBaHUS, OLICHUBATH JOCTOBEPHOCTH
MOJIyYEHHBIX PE3yJIbTaTOB, BEIBOJAOB U 0000IICHUI;

e TMPOTHO3UPOBATH BO3MOXHOE Pa3BUTHE IPOIIECCA, a TAKXKE BBIIBUTATh
MIPEATNOJIOKEHUS O €T0 PA3BUTHH B HOBBIX YCIIOBHSIX.

Pabora ¢ undopmanmeii:

e BBIBISATH ACPUIUTH UHGOPMALIMH, JAHHBIX, HEOOXOJIMMBIX Jisi OTBETA
Ha BOIIPOC U ISl pEUIeHUs 3a]1a4u;

e BbIOMpaTh UWH(POpPMAIMIO U3  WCTOYHUKOB  PA3UYHBIX  THUIIOB,
aHAIM3UPOBaTh, CUCTEMATH3UPOBATh M MHTEPIIPETUPOBATh MH(POPMAITHTO
pPa3TUYHBIX BUJOB M (JOPM MIPEACTABICHIS;

e CTPYKTYypUpOBaTh MH(GOPMAIIUIO, IPEICTABIATh €€ B pa3IMyHbIX (opmax,
WLTIOCTPUPOBATH Tpaprueck;

e OIICHUBATH HaJEKHOCTD uHbOpMaIuu 1o CaMOCTOSITEIIbHO
chopMyITUPOBAaHHBIM KPUTEPHUSIM.

2)  VHueepcanvubie KOMMYHUKamue@Hble Oelicméus, o0becneyusaom

chOpMUPOBAHHOCMb COYUATILHBIX HABLIKOG 00VUAIOUUXCHL.

OO0wenue:



BOCIpUHUMATh H  (OPMYyJIHUPOBATh CYXIEHUS B COOTBETCTBUU C
YCIIOBUSIMU U LIENISIMU OOIIEHUS; CHO, TOYHO, TPAMOTHO BBIPAXKaTh CBOIO
TOUYKY 3pEHHSI B YCTHBIX U MHCbMEHHBIX TEKCTaX, JAaBaTh MOSICHEHHS IO
X0y pelIeHus 3aa4i, KOMMEHTUPOBATH MOJTYYECHHBINH Pe3yibTaT;

B X0/ie 00CY>KJIeHHA 3a/1aBaTh BOIIPOCHI MO CYIIECTBY 00CYKIaeMOil TEMBI,
npo0JieMbl, penraeMoi 3a/1auu, BbICKa3bIBaTh UJIEH, HAIICJIEHHBIE HA TIOUCK
pEIlIeHUs; COMOCTABIATh CBOM CYXIEHHUS C CYXICHUSIMU JIPYTUX
YYaCTHHUKOB JHajiora, oOHapyXMBaTh Pa3iu4Me U CXOJICTBO IMO3MUIIMIA; B
KOPPEKTHOH Gopme HopMyTUpoBaTh Pa3HOIIIACHS, CBOM BO3PAKEHMUS;
OpeACTaBIATh  pe3yJbTaThl  pEIIeHWs  3aJadd,  OKCIEpPUMEHTa,
UCCIIEJIOBaHMSI,  TMPOEKTa;  CAMOCTOSITENTbHO  BBIOMpaTh  (opmar
BBICTYIUICHUS C yUETOM 3a/1a4 MPE3CHTAlMU U 0COOEHHOCTEN ayIuTOPUH.

CoTpyaHu4ecTBo:

3)

NOHMMAaTh W WCIOJB30BaTh  MPEUMYIIECTBA  KOMAHIHOH W
WHUBUTyTBHON pabOThI pH pENIeHUH YU4eOHBIX 3a/1a4; IPUHUMATH 11EITh
COBMECTHOUN JeATEIHHOCTH, IUTAHHUPOBATh OPTaHHU3AIMI0 COBMECTHOM
paboThI, pactipeAeNiaTh BUABI pabOT, JOTOBAPUBATHCS, 00CYKAATh MPOIECC
U pe3yibTat paboTsl; 00001IaTh MHEHHUS HECKOIBKUX JIFOJICH;
y4acCTBOBATh B IPYMIOBBIX (popMax paboThl (00CYykIeHHS, 0OMEH MHEHHU,
«MO3TOBBIE TITYPMBD» W WHBIE); BBIMOJHATH CBOIO YacThb pabOTHI M
KOOPJIMHUPOBATh CBOW JICEUCTBHS C JPYTUMH UWIEHAMHA KOMAaH/IbI,
OIICHWBATh KAa4eCTBO CBOETO BKJIaJa B OOIIMA MPOAYKT MO KPUTEPHSIM,
c(hOpMyJIUPOBAHHBIM YYACTHHKAMH B3aUMO/ICHCTBUSI.

Vuueepcanvuvie  pecynamuenvie  Oeticmesusl, obecneyusarom

Gopmuposanue cMbiCI08bIX YCMAHOBOK U HCUSHEHHBIX HABLIKOS TUYHOCTU.
Camoopranusanmus:

COCTAaBJISTH TUIAH, aJITOPUTM PEIICHUS 3a/1a4H, BRIOUPATh CIIOCO0 peleHus
C Y4ETOM UMEIOIINXCS PECYPCOB U COOCTBEHHBIX BO3MOYKHOCTEH,
apryMEHTHUPOBATh U KOPPEKTUPOBATH BAPHAHTHI PEIICHUI C YUETOM HOBOM
uHpopmaruu.

CaMOKOHTPOJIb:

BIAJCTh HAaBBIKAMH TO3HABAaTEIbHOW pediaekcun Kak OCO3HAHHS
COBEpUIAEMbIX JIEUCTBUIA U MBICIUTEIBHBIX MPOILECCOB, UX PE3YIbTATOB;
BJIQJIETh CHOCOOaMHM  CaMOIIPOBEPKH, CAMOKOHTPOJISI Iporecca U
pe3yJibTaTa pelieHus] MaTeMaTHYeCKOHN 3a/1auu;

NpEABUJIETh TPYAHOCTHU, KOTOPbIE MOTYT BO3HHKHYTb HpPHU PEUICHUU
3a/laud, BHOCHUTh KOPPEKTHUBBI B [IESITEIBHOCTh HA OCHOBE HOBBIX
00CTOSITENIBCTB, JJAHHBIX, HANJAECHHBIX OIINOOK, BBISBICHHBIX TPYAHOCTEH;



e OIICHMBATh COOTBETCTBHE pe3yJbTaTa IEU M YCIOBHUSIM, OOBICHITH
IIPUYUHBI TOCTHKECHUS WIM HENOCTHKEHUS PE3YJbTATOB JEATEIIBHOCTH,
HAXOAMUTh OIIHUOKY, 1aBaTh OLIEHKY MPHOOPETEHHOMY OIIBITY.

INPEAMETHBIE PE3YJIBTATBI

10 KITACC

OnepupoBaTh MOHATUSIMU: TOUKA, MPAMasi, IIIOCKOCTb.

[IpUMEHATh aKCHOMBI CTEPEOMETPUM M CJIEJACTBUS W3 HUX IPU PEIICHUH
Tr€OMETPUYECKUX 3a/1au.

OnepupoBaTh NOHATUAMU: MAPATIIETBHOCTh U NEPIEHIUKYJIPHOCTD MPSIMbIX
U TUTIOCKOCTEM.

KnaccupunurpoBats B3aMMHOE PACMOJIOKEHHUE TPSMBIX M IUIOCKOCTEH B
MIPOCTPAHCTBE.

OnepupoBaTh MOHATUSMH: ABYIPAHHBIM YTroJl, TPaHU JIBYTPaAaHHOTO YIJIa,
pebpo ABYTpaHHOTO yTia; JUHEHHBIM YroJl JBYTPAHHOTO YIJIA; TpajyCHas Mepa
JBYTPaHHOTO yTJIa.

OnepupoBaTh TMOHATHUSMU: MHOTOI'PAHHUK, BBITYKJIBIA W HEBBIMYKJIBIHI
MHOT'OTPaHHHUK, JIEMEHTHI MHOTOIpaHHUKA, TPaBUIIbHBIA MHOTOTPAHHHUK.

Pacno3HaBaTh OCHOBHBIE BHJIBI MHOTOTPaHHUKOB (MUpamMujia; IMpU3Ma,
MPSIMOYTOJIBHBIN TTapaJljIesienune, Ky0).

Knaccudummposatsb MHOTOTPaHHUKH, BEIOHpAs OCHOBaHUS TUTS
Kiaccupukanuu (BBIMYKJIbIE W HEBBINYKIbIE MHOTOTPAHHUKH, IPaBUJIbHBIC
MHOT'OTPAHHUKH; MPSMbIC U HAKJIOHHBIE TIPU3MBbI, TTapaJlICIICTTUIICIbI).

OnepupoBaTh MOHITUSIMU: CEKYIIAs IJIOCKOCTh, CECUEHHE MHOTOTPAaHHUKOB.

OOBSICHATH TPUHIIUIIBI TOCTPOSHUS CEUEHUH, UCTIONB3YS METOJ CIICIIOB.

CTpouTh CE€UEHHS MHOTOTPAaHHHUKOB METOJOM  CJICIOB,  BBITNOJHATH
(BBIHOCHBIC) TUIOCKHE YEPTEX,U W3 PUCYHKOB MPOCTHIX OOBEMHBIX (UTYp: BHUI
CBEpXY, COOKY, CHU3Y.

Pemate 3a1aun Ha HAXOXKJIEHUE TEOMETPUUECKUX BEJIMUMH 1O 00pa3aM Win
aNropuT™MaM, NPUMEHSAS HU3BECTHbIC AHAIMTUYECKUE METOAbl NpPU PEIICHUU
CTaHJIAPTHBIX MAaTEMAaTHYECKUX 3a/a4 Ha BBIYUCIICHUE PACCTOSHHUN MEXITY ABYMS
TOYKaMH, OT TOYKH JO TIPSAMONM, OT TOYKH JIO0 TUIOCKOCTH, MEXIY
CKPEIIHUBAIOIIUMUCS IPSIMBIMH.

Pemate 3a1aun Ha HAXOXKJIEHUE TEOMETPUUECKUX BEJIMYMH 1O 00pas3aM Win
aNropuT™MaM, NPUMEHSASI HU3BECTHbIC AHAIMTHUYECKUE METOAbl MpPU PEIICHUU
CTAHJAPTHBIX  MaTeMaTHYECKMX 3aJlad Ha BBIYHCICHHUE YTJOB  MEXIY
CKPCIIMBAIOIIUMHUCS TPSIMBIMH, MEXAY MNOPsIMOM H  TUIOCKOCTBIO, MEXIY
MJIOCKOCTSIMHU, IByTPAHHBIX YTJIOB.



Boruncnsate 00bEMBI M MIIOMAAN MMOBEPXHOCTEH MHOTOTPAHHHUKOB (IIpHU3Ma,
nupaMua) ¢ TMpUMEHEHHeM (QOpMyJ; BBIYUCIATH COOTHOLIEHHUS MEXIY
IUIOHIA/IIMU TTOBEPXHOCTEN, 00bEMaMH MOT0OHBIX MHOTOIPAaHHUKOB.

OnepupoBaTh NOHATHAMHU: CHMMETPHUS B IIPOCTPAHCTBE; LEHTP, OCh H
IUIOCKOCTh CHMMETPHH; LIEHTP, OCh U INIOCKOCTh CUMMETPUHU (PUTYPBHI.

W3Bnekatb, mnpeoOpa3oBbIBATh W HMHTEPHPETUPOBATH HHMOPMALHMIO O
IPOCTPAHCTBEHHBIX T€OMETPUUECKUX (PUTypax, MPEICTaBICHHYIO HAa YEepTeKax U
PUCYHKaX.

[TpumensTh reomeTpuueckue (HaKkThl Uil PELIEHHs CTEPEOMETPUUYECKUX
3a/1a4, NMPEeAnoJaralolux HECKOJIbKO [IaroB PELICHMS, €CIU YCIOBHS IPUMEHEHUS
3aJjaHbl B IBHOM (opMe.

[IppuMeHATH MpPOCTEHIINE NPOrpaMMHBIE  CpPEICTBA M JJIEKTPOHHO-
KOMMYHUKAIIMOHHBIE CUCTEMBI IIPU PEILICHUH CTEPEOMETPUUECKUX 3a/1a4.

[IpuBoauTH HpUMEPBl MAaTEMAaTUYECKUX 3aKOHOMEPHOCTEH B INPUPOLE U
JKWA3HU, PACIIO3HABATH IIPOSIBIICHUE 3aKOHOB F'€OMETPHUH B UCKYCCTBE.

[IpyMeHATh MOTYyYECHHBIE 3HAHMS HA IPAKTUKE: aHAJIM3UPOBATH pPEAbHBIC
CUTyallUh W IPUMEHATh W3YYCHHBIC IIOHATHS B INPOLIECCE IMOMCKA PELICHUs
MaTeMaTHYeCKu C(HOPMYIMPOBAaHHONW MPOOJIEMBbI, MOJAEIUPOBATH PEAJbHBIC
CUTyallud Ha S3bIKE TIEOMETPUM, HCCIEN0BAaTh IIOCTPOCHHBIE MOJEIU C
UCIIOJIb30BaHUEM T€OMETPUUYECKUX MOHATHI U TeOpeM, amnmnapara aireopsl; pemarb
IIPAKTUYECKNE 3a7a4M, CBA3AHHBIE C HAXOKICHUEM T'€OMETPUUECKNX BEJINYMH.

11 KJTACC

OmnepupoBaTh MOHATUAMHU: IWIMHAPUYECKAs IOBEPXHOCTb, O0Opa3yromue
[IMHAPUYECKON  TOBEPXHOCTH;  LWJIMHAP;  KOHUYECKas  IOBEPXHOCTb,
o0pa3yroIire KOHHYeCKOW MOBEPXHOCTH, KOHYC; chepruecKas MOBEPXHOCTb.

Pacnio3naBath Tena BpaiieHus (UJIMHAP, KOHYC, cepa u map).

OOBACHATH CIOCOOBI MOTYUYEHUS TEJ BpAILlCHUSI.

KnaccudunupoBaTh B3aMHOE pacroyiokeHue cepsl U MIOCKOCTH.

OnepupoBaTh MOHATUSAMU: IIAPOBOW CETMEHT, OCHOBAaHHE CErMEHTa, BBICOTA
CErMEHTa; IIApOBOW CJOW, OCHOBAHHUE IIAPOBOTO CJIOS, BHICOTA IIAPOBOTO CIIOS;
1aPOBOM CEKTOP.

Bbruncnsate  00bEMBI M IUIOMIAAM  TMOBEPXHOCTEH Tel  BpalCHHS,
reOMETPHUECKUX TeJ C MPUMEHEHNEM (OPMYIL.

OnepupoBaTh TOHATHSMH: MHOTOTPAaHHHK, BIIMCaHHBIM B cdepy ¥u
ONMMCaHHBIM OKoJIO cdeprl; cdepa, BOUCAHHAsT B MHOTOTPAHHUK WM TEJO
BpalllCHUS.

BbIUMCIATE COOTHOIICHUSI MEXIY IUIOMIAJSMH MOBEPXHOCTEH U 00BbEMaMu
MOJIOOHBIX TEJI.



N3o00paxaTh u3yuaemble (QUIypbl OT PYKHM M C NPUMEHEHHEM MPOCTHIX
YEepTEKHBIX UHCTPYMEHTOB.

BrInonHATh (BBIHOCHBIE) IITIOCKUE YEPTEKU U3 PUCYHKOB IIPOCTHIX 00BEMHBIX
buryp: BUI CBEpXY, COOKY, CHU3Y; CTPOUTH CEUCHUS TEJ BpalllCHHUS.

W3BnekaTb, HHTEPHOPETUPOBATH M MpeoOpa3oBbIBaTh HHGOPMAIUIO O
IPOCTPAHCTBEHHBIX T€OMETPUUECKUX (PUTypax, MPEICTaBICHHYIO HAa YEepTEeKax U
PUCYHKAaX.

OrnepupoBaTh MOHATUEM BEKTOP B IPOCTPAHCTBE.

BpInosHATE [EUCTBUA CIOKEHUS BEKTOPOB, BBIYMTAHHS BEKTOPOB U
YMHOKEHHSI BEKTOPA Ha YUCI0, OOBACHSITH, KAKUMHU CBOMCTBAMHU OHU 00JIaJIalOT.

[IpuMeHsTh paBUJIO MapajuieIenuIea.

OnepupoBaTh NOHATHAMU: I€KAPTOBBI KOOPJIWHATHI B MPOCTPAHCTBE, BEKTOP,
MOZYJIb BEKTOpa, PAaBEHCTBO BEKTOPOB, KOOPAMHATHI BEKTOPA, YIOJ MEXKIY
BEKTOpAaMH, CKaJSIPHOE MPOU3BEICHUE BEKTOPOB, KOJUIMHEAPHBIE M KOMILIAHAPHBIE
BEKTOPBHI.

Haxonutb cymMMy BEKTOPOB U MPOMU3BEECHUE BEKTOPA HA YHUCIIO, YTOI MEXKIY
BEKTOpaMH, CKaJSIPHOE MPOM3BEIEHUE, pPACKIAJbIBaTh BEKTOp IO JBYM
HEKOJJIMHEAPHBIM BEKTOPaM.

3agaBaTh INIOCKOCTh YPABHEHUEM B IEKAPTOBOM CUCTEME KOOPIUHAT.

[TpumensT TeomeTpudeckue (aKThl IS PELICHUS CTEPEOMETPUUYECKUX
3a]1a4, MPEeANOJaratoiX HECKOIbKO IAroB PEIICHHUs], €CIH YCIOBUS TPUMEHEHUS
3a/1aHbl B IBHOM (hopme.

Pemate mpocreiiimme reomMeTpuuecKkrue 3adaud Ha IMPUMEHEHHE BEKTOPHO-
KOOPAMHATHOTO METO/IA.

Pemate 3amaum Ha JOKAa3aTeabCTBO MAaTEMAaTHYECKHUX OTHOIICHHH U
HAXO0XJIEHWE TeOMETPUUECKUX BEJIMYMH M0 00pa3iaM Wi alfOpUTMaM, MPUMEHSs
W3BECTHBIE METO/IbI IIPU PEIICHUH CTaHAAPTHBIX MATEMATUYECKUX 3a1a4.

[IpyuMeHATh MpOCTEWIINE NPOrpaMMHBIE  CpPEICTBA UM AJIEKTPOHHO-
KOMMYHUKAIIMOHHBIE CUCTEMBI IPU PEILICHUH CTEPEOMETPUUYECKHX 3a/1a4.

[IpuBoAMTH NpUMEPHl MATEMAaTUYECKHUX 3aKOHOMEPHOCTEW B MPUPOJIE U
YKU3HH, PACIIO3HABATH MIPOSIBJIEHUE 3aKOHOB I'€OMETPUHU B HUCKYCCTBE.

[IpyMeHATh MOJTYyYECHHBIE 3HAHHWS HA MPAKTUKE: aHAJIU3UPOBATH pPEalbHBIC
CUTyalluh W TPUMEHSTh W3YUYCHHbIC IOHATHUS B IPOLIECCE IMOHMCKA PEUICHUs
MaTeMaTH4ecKu CHOPMYIHPOBAHHOW MPOOJIEMBbI, MOJAEIUPOBATh pPeasbHbIC
CUTyallUM Ha S3bIKE T[E€OMETPHUM, HCCIEN0BAaTh IIOCTPOEHHBIE MOJEIU C
UCII0JIb30BAHUEM F€OMETPUUYECKUX MOHATUI U TEOpeM, anmnapara ajreOpbl; pemarhb
MIPAKTUYECKUE 3a7a4H, CBA3AHHBIE C HAXO0K/IEHUEM T€OMETPUUECKUX BEJINYMH.



TEMATHYECKOE IINTAHUPOBAHHUE
10 KVIACC

Kosau4vecTBo 4acoB DJIeKTPOHHbIE
Ne HaumeHoBaHue pa3iesioB U TeM (undposbie)
Kontpoabnbie IIpakTuyeckue
n/n NPOrpaMmblI Bcero o0pa3oBaTte/ibHbIE
padoTsbI padoThI
pecypcsl
1 Bgenenue B crepeoMeTprio 10
) [IpsiMble U TUIOCKOCTH B IPOCTPAHCTBE. 12 1
[TapaniaenbHOCTh MPSIMBIX U MJIOCKOCTEN
3 [lepneHUKYISAPHOCTD NMPSMBIX U 12
IIJIOCKOCTEMN
4 Vel MeXAy NPSIMBIMU U IJIOCKOCTSIMU 10 1
5 MHororpanHuKu 11 1
6 O0BEMBI MHOTOTPAaHHUKOB 9 1
7 IToBTOpEHME: CeueHMs, paCCTOSHUS U YIJIbI 4 1
OBLIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 68 5 0




11 KJIACC

KosauyecTBo 4acoB JJIeKTPOHHBbIE

HaumeHoBaHue pa3aeioB U TeM ungppoBbIe
Ne i/mn P Konrpoabnbsie IIpakrTuueckue (wipp )

NPOrpaMmblI Bcero o0pa3oBaTe/bHbIE

padoThI padoThI
pecypchbl

Tena Bpamenus 12

OO0BEMEI Tel 5 1

BekTopbl 1 KOOpAMHATHI B MPOCTPAHCTBE 10 1

[ToBTOpeHnue, 06001ICHNE, 7 1

cUCTeEMaTH3alus 3HaHUU
OBIIEE KOJIMYECTBO YACOB I10 ITPOI'PAMME 34 3 0




IHOYPOYHOE IVTAHUPOBAHUE
10 KITACC

Ne
n/n

Tema ypoka

KoanuecTBO 4acoB

Bcero

KonTtpouabHsbie
padoThI

IIpakTHYeckune
padoTshI

JlaTa
H3yUeHust

JJIeKTPOHHBbIE
undgposbie
oOpa3oBaTe/ibHbIE

pecypcebl

OCHOBHBIE TIOHSTHS CTEPEOMETPHH: TOUKA,
npsiMasi, INOCKOCTh, IPOCTPAHCTBO.
[IpaBuia n300pakeHus: Ha PUCYHKAX:
M300pakeHus MJIOCKOCTEH, MapauIeIbHbIX
NPSMBIX (OTPE3KOB), CEPEUHBI OTpe3Ka

1.09

[TonsTHs: MepeceKarouecs MIOCKOCTH,
nepeceKaromrecs npsiMasi ¥ IIOCKOCTb

5.09

[lonasTHs: MEPECCKAIIMNECS IIIIOCKOCTH,
MEPECCKAIIUECS IpsAMas U IMIO0CKOCTb

8.09

3HAKOMCTBO C MHOTr'OrpaHHUKaMu,
n300pakeHre MHOTOTPaHHUKOB Ha
PUCYHKAX, Ha MPOCKIMOHHBIX YCPTECIKAX

12.09

HauanbHble cBefieHUs 0 KyOe U MUpamMue,
uX pa3BEépTKU U Moaenu. CeueHus
MHOI'OTDaHHUKOB

15.09

HauanpHbie cBenenns o ky0e u mupamusie,
uX pa3BEPTKH U Mojen. CedeHust
MHOT'OTPaHHUKOB

19.09

[TousaTre 00 aKCHOMATHUYECKOM
MMOCTPOCHHUH CTEPEOMETPHUHN: aKCHOMBI
CTEPEOMETPHUH | CICIACTBHS U3 HUX

22.09




[ToHsATHE 00 AKCHOMATUYECKOM

Ha TUIOCKOCTH: TE€TPadp, KyO,

8 IOCTPOCHUM CTEPEOMETPHUHN: aKCUOMBI 26.09
CTEPEOMETPHUU U CIEICTBUS U3 HUX
[TonsiTHE 00 aKCHOMATUYECKOM
9 MMOCTPOCHUH CTEPCOMETPHUH: AKCHOMBI 29.09
CTEPEOMETPHUH U CIEACTBUS U3 HUX
[TonsiTre 06 akCHOMaTHYECKOM
10 IIOCTPOEHHUH CTEPEOMETPUN: AKCHOMBI 3.10
CTEpPEOMETPUU U CIEACTBUS U3 HUX
B3anmHOe pacnionoxeHue npsMbIX B
1 IIPOCTPAHCTBE: MepeceKaroIuecs, 6.10
MapajuieIbHbIE U CKPEIIMBAIOLINECS
psiMbIEe
[TapannenbHOCTh NPSIMBIX U TJIOCKOCTEN B
12 IIPOCTPAHCTBE: MapajuleIbHbIE IPSIMBIC B 10.10
MIPOCTPAHCTBE; NapaAJIIEIIBHOCTD TPEX
MIPSAMBIX
[TapannenbHOCTh NPSIMBIX U TJIOCKOCTEN B
13 npoctpancte: [lapamienbHOCTh NPAMON 1 13.10
IIJIOCKOCTH
14 VYIIIBI ¢ COHANPABIEHHBIMU CTOPOHAMHU 17.10
15 Yron Mexay npsiMbIMU B IPOCTPAHCTBE 20.10
16 Yroia Mexay NpsIMBIMU B IIPOCTPAHCTBE 24.10
17 [TapannenbHOCTh MIOCKOCTEM: 27.09
napajuleIbHbIe MIII0CKOCTH
18 CaoiicTBa mapajuieNIbHbIX IIOCKOCTEHN
19 [Ipocreiime npocTpaHCTBEHHBIE PUTYPHI




MapajienenuIe]

20 [Toctpoenue ceuenunit

21 ITocTpoeHue ceueHni
KonTponbHas pabota o Teme "IIpsimbie

22 IJIOCKOCTH B ITPOCTPAHCTBE.
[TapannenbHOCTH NPSAMBIX U IJIOCKOCTEN"
[leprieHAMKYIAPHOCTH MPAMOUN 1

23 TJIOCKOCTH: TIEPIICHIUKYJISIPHBIE MPSIMBIE B
IIPOCTPAHCTBE

24 [Ipsmbie napauienbHbIE U
MEPIEHIUKYISIPHBIE K INIOCKOCTH

)5 [IpsiMble napasiensHele U
MEPIEHIUKYIISIPHBIE K INIOCKOCTH

%6 [Ipu3Hak nepneHauKyISIPHOCTH IPSMON U
IIJIOCKOCTH

7 [Ipu3Hak nepneHauKyIIPHOCTH IPSMON U
IIJIOCKOCTH

73 Teopema o0 IpsIMOi MEPIIEH IUKYJIIPHON
IJIOCKOCTH

29 Teopema o mpsiMON EPIICHANKYISIPHON
IIJIOCKOCTH

30 Teopema o mpsIMON EPIICHANKYISIPHON
IIJIOCKOCTH
[lepnieHIUKyIsp ¥ HAKIIOHHBIE: PACCTOSIHUE

31 OT TOYKH J0 INIOCKOCTH, PACCTOSTHUE OT
IIPSIMOM A0 IJIOCKOCTH

1 [lepneHquKyasp U HAKIOHHBIE: PACCTOSIHHUE

OT TOYKHU O INIOCKOCTHU, paCCTOAHUC OT




IIPSIMOM 10 MJIOCKOCTH

[lepnieH UKy Isp ¥ HAKIOHHBIE: PACCTOSTHUE

33 OT TOYKH JI0 MJIOCKOCTH, PACCTOSIHUE OT
IIPSIMOM 10 MJIOCKOCTH
[lepnieHIUKyISp ¥ HAKIOHHBIE: PACCTOSTHUE

34 OT TOYKH J0 MJIOCKOCTH, PACCTOSTHUE OT
MPAMOM 10 MIIOCKOCTH

35 VYTIIIBl B IPOCTPAHCTBE: YIOJI MEKIY
MNPAMOU U TJIOCKOCTHIO

36 JIByrpaHHBIN yroJ, IUHEUHBIN yIoJl
JIByTPaHHOTO yTIia

37 JIByrpaHHbIN yroJi, TMHEUHBIA YToJ
JByTPaHHOTO yTila
IlepneHMKyYIAPHOCTD INIOCKOCTEM:

38 MPU3HAK NEPIEHIUKYISIPHOCTH ABYX
IJIOCKOCTEN
IlepneHUKyISAPHOCTD INIOCKOCTEM:

39 IIPU3HAK NEPIEHIUKYISIPHOCTH ABYX
IIJIOCKOCTEN
IlepneHUKyIAPHOCTD INIOCKOCTEM:

40 IIPU3HAK NEPIECHANKYIJISIPHOCTH ABYX
IIJIOCKOCTEN

41 Teopema o TpEX mepHeHIUKYIsIpax

42 Teopema o Tpéx nepneHAuKyJsIpax

43 Teopema o TpEX nmepHeHIUKyIsIpax
KonrponsHast pabota o Temam

44 "TlepneHAUKYJISIPHOCTD PSMBIX U

mrockocteil”" u "YTael Mexay NpsIMbIMU U




IJIOCKOCTSIMA"

45

Ilousrue MHOI'OrpaHHHKa, OCHOBHBIC
9JICMCHTBI MHOT'OI'paHHUKA, BBIITYKIIBIC U
HCBBLIITYKJIBIC MHOT'OT'PAHHUKH, pa3BépTKa
MHOTr'OrpaHHUKa

46

[Tpu3ma: n-yrosnbHas pu3Ma; rpaHu U
OCHOBAHUS IPU3MBL; IIpsIMasi U HAKJIOHHASI
pU3MbI; OOKOBAs U MOJIHAs TOBEPXHOCTh
MIPU3MBI

47

[Tapannenenunen, npsaMOyroJIbHbBIN
MapajiesienuIe] U ero CBOMCTBa

48

IInpamuja: n-yrojapHas MMpaMUIa, TPaHU U
OCHOBaHUE MUPaMUJIbl; OOKOBas U MOJHAS
MTOBEPXHOCTh NMUPAMU/IbI; IPABUIIBHAS U
yced€HHas upamMuia

49

[IpaBunbHBIE MHOTOT'PAHHUKU: TTOHSATHE
MPaBUIILHOTO MHOTOIPAHHUKA; TpaBUJIbHAS
npu3Ma U npaBujibHas MUPaAMUAA;
MpaBWIbHAS TPEYrojbHas MUpaMua u
MPaBWIbHBIN TeTpa’ip; KyO

50

HpeZ[CTaBHeHI/Ie (6] HpaBI/IJIBHBIX
MHOTOTpaHHHUKAX: OKTAdIp, TOJACKAdIP U
HKOCadIP.

51

CuMMeTpHs B IPOCTPAHCTBE: CUMMETPUS
OTHOCHUTEIIBHO TOYKH, IIPSMOH, INIOCKOCTH.
DNEeMEHTH CUMMETPUH B IUpaMUIax,
napajuleJenuIe ax, NpaBUIbHbIX
MHOI'OIPaHHUKAX




Brraucnenue 3J1eMEHTOB MHOT'OTPpaHHUKOB:

52 p€Opa, TuaroHasu, yribl !
[Tnomans 60KOBOI MOBEPXHOCTH U MOJHOM
53 MOBEPXHOCTHU MPSIMON TIPU3MBI, TUIOIIATH 1
OCHOBaHUH, TeopeMa 0 OOKOBOMU
MOBEPXHOCTHU MPSIMON TIPU3MBI
[Tnomaae 60KOBOI MOBEPXHOCTH U
54 MOBEPXHOCTH MPABUILHOW MUPAMUJIBI, |
TeopeMa O IO OOKOBOI MOBEPXHOCTH
YCEUEHHOU MUPaMUIbI
55 KontponbHas padoTa mo teme 1
"MHororpaHHuku"
56 [Tonsitue 06 06bEMe 1
57 O0BEM nupamMuIbl 1
58 O06BEM TUpaMuIbI 1
59 O0BEM nupamMuIbl 1
60 O06BEM TUpaMuIbI 1
61 O0BEM TPU3MBI 1
62 O0BEM pU3MBI 1
63 O0BEM TPU3MBI 1
64 Kontponbras padota mo teme "OObEMBI 1
MHOTOT'PaHHUKOB"
[ToBTOpEeHME, 0600IIIEHNE CHCTEMATHU3AIIHS
65 3HaHuil. [locTpoenne ceueHui B 1
MHOTOTpaHHHUKE
[ToBTOpEeHME, 0000IIEHNE CHCTEMATH3AIIHS
66 3HaHUU. BpunciaeHne pacCTOSHUM: MEXTY 1

ABYMs TOYKaMH, OT TOYKU OO HpSIMOI\/'I, OoT




TOYKH O0 MIIOCKOCTH, MCIKAY
CKpCHIUBAOITUMHUCS ITPIMBIMHA

67 HToroBasi KOHTpOJIbHAs paboTa

[ToBTOpEeHME, 0000IIEHNE CUCTEMAaTH3AITUS
3HaHUW. Beraucienue yrioB: MexIy

68 CKPEIIMBAIOIIMMHUCS TPSIMBIMU, MEXKTY
MIPSIMOM M TUTIOCKOCTBIO, IBYTPAHHBIX

YIJIOB, YIJIOB MEXY IUIOCKOCTSIMHU

OBIIEE KOJIMYECTBO YACOB I10
ITPOTPAMME

68




11 KJIACC

Ne i/

Tema ypoka

KoandyecTBo yacoB

KonTposbHbIe

Bcero
padoThI

IIpakTnyeckue
padoTshI

JlaTa
H3yUeHust

JJIeKTPOHHBbIE
undgposbie
oOpa3oBaTe/ibHbIE

pecypchl

Cdepa u map: ueHTp, paanyc, AHaMeTp;
TUTOINAb MOBEPXHOCTH CEPHI

B3anmHuoe pacrionosxenue chepsl u
IUTOCKOCTH; KacaTeJIbHas INIOCKOCTh K
chepe; miomaas cheps

N3o6paxenue cdepsl, mapa Ha
riockocT. CeyeHus mapa

[unuHgpruveckas MOBEpXHOCTb,
o0pa3yroniue HUINHIPUISCKON
IMMOBCPXHOCTH, OCb HHHHHHqueCKOﬁ
TIOBEPXHOCTHU

[{uuHIp: OCHOBaHMS U OOKOBas
MOBEPXHOCTh, 00pa3yroIias U 0Ch;
IUIOIIAAh OOKOBOI M ITOJIHOM
MOBEPXHOCTH

N300pakeHune MUIMHIPA HA TUIOCKOCTH.
PazBépTka nmnmnapa. CeueHnust

IUIUHAPA (TTIOCKOCTHIO, TapalIeIbHOM
WM TIEPICHIMKYJIIPHON OCH LIMIIMHPA)

Konnueckasi MoBEpXHOCTh, 00pa3yromiue
KOHHYECKOW TTOBEPXHOCTH, OCh U
BEPIIMHA KOHHYECKOW TOBEPXHOCTH




Konyc: ocHOBaHMe U BepIINHa,

8 o0pa3yromasi ¥ 0Ch; IUIOINIAlb OOKOBOM 1
MOJTHOM TOBEPXHOCTHU
YceuéHnblil KoHyC: 0Opasyromye u

9 BBICOTA; OCHOBAHMS U OOKOBas
MOBEPXHOCTh
N306paxkenue KoHyca Ha MIOCKOCTH.
Pa3Béprka koHyca. CeueHus KoHyca

10 (TIIOCKOCTBIO, MapaJIICIbHOM
OCHOBAHHIO, U MJIOCKOCTbIO, TPOXOASIICH
Yyepe3 BEPUINHY)

1 Kom6unanmus ten BpaieHus u
MHOTOTPaHHUKOB
MHororpaHHuK, OMMMCAaHHBIA OKOJIO

12 cthepsl; chepa, BIucaHHas B
MHOTOTPaHHUK WJIM B TEJIO BPALICHUS

13 [TonsiTne 06 06béMe. OCHOBHBIE
CBOICTBa 0OBEMOB Tel

14 O0bBéM UIMHIpa, KOHYCA

15 O0bEM 1rapa u wiomaas chepsl
[Tomo6HbBIE Tena B MPOCTPAHCTBE.

16 CooTHo1IEHN MeX Ty TUIOIAIsIMU
MOBEPXHOCTEH, 00bEMAMHK MTOTOOHBIX TET

17 KontponpHas padota o temam "Tema
BpameHus" u "OobeMbl Ten"

18 BekTop Ha MIIOCKOCTH U B MPOCTPAHCTBE

19 CrnosxeHue ¥ BBIYMTAaHUE BEKTOPOB

20 YMHOKXEHHE BEKTOpa Ha YUCIIO




21

PasnosxeHne BekTOpa 1o TpéM
HEKOMIUTaHAapHBIM BeKTopaM. IIpaBuito
napajuleenumne1a

22

Pemenune 3amad, CBSI3aHHBIX C
IIPUMEHEHUEM IIPaBUII ACUCTBUM C
BEKTOpaMHU

23

[IpsaMoyronbHas cucrema KOOpAUHAT B
npoctpancTse. KoopanHaThl BEKTOpA.
[Ipocreitmme 3aga4u B KOOpAUHATAX

24

VYron mexnay Bektopamu. CkansipHOe
IIPOU3BEIEHNE BEKTOPOB

25

Brruucnenue yrioB Mexay IpsIMbIMU U
IJIOCKOCTSIMU

26

KoopauHaTHO-BEKTOPHBII METOA NTPU
peLICHUN T€OMETPUYECKUX 3a1a4

27

KoHnTtpoinbHas padota mo teme "BekTopsr
Y KOOPJMHATHI B MPOCTpaHCTBE"

28

[ToBTOpeHue, 0600IIeHNE U
cucremMaru3anus sHaHu. OCHOBHEIE
burypsl, GpakTbl, TEOPEMBI Kypca
TUTAHUMETPUH

29

[ToBTOpeHue, 0600IIeHNE U
cucremMatru3anus sHaHui. OCHOBHEIE
burypsl, pakThl, TEOPEMBI Kypca
TUTAHUMETPUH

30

[ToBTOpeHue, 0600IIeHNE U
cucTeMAaTu3alusa 3HaHUi. 3agaun
TUTAHUMETPUH U METOJIbI UX PEIICHHUS




[ToBTOpeHue, 0600IIeHNE U

31 cUCTeEMaTu3anys 3HaHul. 3agaqyu 1
TUTAHUMETPHUH U METOJIbI UX PEIICHHS
[ToBTOpeHnue, 0600IIeHNE U

0 cucreMaTru3anus 3HaHuil. OCHOBHBIE |
¢burypsl, (hakThl, TCOPEMBI Kypca
CTepEOMETPUH

33 Hrorosast KoHTpoOJbHASA paboTa 1

34 [ToBTOpEHME, o6o6meruIe u 1
cUCTeMaTH3aIHs 3HAHUH

OBILIEE KOJIMYECTBO YACOB I10 34

I[TPOTPAMME




YYEBHO-METOINYECKOE OBECIIEYEHHUE
OBPA3OBATEJIBHOI'O ITPOIECCA

OBA3ATEJBHBIE YYEBHBIE MATEPHAJIBI JIUVI YYEHUKA

* MaremaTtuka: aiaredpa ¥ Hayajga MaTEMaTHYECKOTO aHaliu3a, TeOMETpHs.
I'eomeTpust, 10-11 knaccwl/ Atanacss JI.C., byry3zo B.®., Kagomues C.b. u
npyrue, AkunoHnepHoe ooiectBo «M3natensctBo «IIpocsenienue

METOINYECKHUE MATEPHUAJIBI JJIA YYUTEJIA

MaremaTtuka: anreOpa M Hayajia MaTEMAaTHYECKOrO AaHaliu3a, TEeOMETPHSL.
I'eomerpus: 10—11-e kmaccel : 0a30BbIi W YIUIyOJEHHBIA YPOBHH :
MeToaudeckue pekoMeHaanuu k yueonuky JI. C. Atanacsana, B. @. byty3oga,
C. b. Kagomuena u n1p. — Mockaa : [IpocBemienue

MU PPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbI CETH
HUHTEPHET
Poccuiickas 3mekTpoHHas mkosa

https://resh.edu.ru/



