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HOACHUTEJBHAASA 3AIIMCKA

PaGouas mporpamma ydeOHOTO Kypca «['eomerpus» 0a30BOro YpOBHS st
oOyuaromuxcss 10 —11 kimaccoB pa3paborana Ha ocHOBe DenepaibHOTO
rOCyIapCTBEHHOTO 00pa30BaTEIbHOTO CTaHJapTa CPEAHETO OOIIeTo 00pa30BaHus,
C y4€TOM COBPEMEHHBIX MHPOBBIX TpeOOBaHUM, MPEABSIBIIEMBIX K
MaTeMaTHYeCKOMY OOpa30BaHUIO, M TPATULIHUA POCCUUCKOTO 0Opa3oBaHUS.
Peanuzanmsi mporpaMMbl 00ecriednBaeT OBJIAJICHHUE KITFOYCBBHIMU KOMIIETECHITUSIMH,
COCTaBIIIIOIIMMHU OCHOBY JIJII CaMOPa3BUTHsI M HEMPEPBIBHOTO 00pa3oBaHUS,
[EJIOCTHOCTh OOIIEKYJIbTYPHOTO, JUYHOCTHOTO U TIO3HABATEIBHOTO pPa3BUTHUSA
JUYHOCTU 00yYarOUIUXCsl.

HEJN U3YYEHUSA YYEBHOI'O KYPCA

BaxxHocTh ydeOHOro Kypca TE€OMETPUH Ha YPOBHE CpPETHETO OOIIero
oOpa3oBaHus OO0YCIOBIIEHA MPAKTHUYECKOH 3HAYUMOCTBIO METaNpEeAMETHBIX U
IPEIMETHBIX PE3yJbTaTOB OOyUEHHUsI T€OMETPUH B HAIPaBICHUU JIMYHOCTHOTO
pa3Butus oOyuaromuxcs, (OpMUPOBaHUSA (YHKIUMOHAJIBHOW MaTeMaTHYECKOM
TPaMOTHOCTH, U3yYEHUs IPYTUX YUeOHBIX AUCUUILIINH. PasButne y oOyuarommxcs
NPAaBWIBHBIX MPEJICTaBICHUA O CYUIHOCTH U MPOUCXOXKICHUU TEOMETPUUYECKUX
abcTpakiuii, COOTHOLICHUH PEAJTBHOTO U HUICAIBHOT0, XapaKTepe OTpa)KeHUs
MaTeMaTUYeCKON HayKOH SIBJIEHHH M TPOLIECCOB pEalbHOIO MHUpPA, MECTE
T€OMETPUU B CUCTEME HayK U POJIM MAaTEMAaTHUECKOTO MOJICTUPOBAHUS B HAYYHOM
MO3HAHUH U B MPAKTUKE CIIOCOOCTBYET (POPMHUPOBAHUIO HAYIHOTO MUPOBO33PEHUS
ydaluxcs, a TakKe KadecTB MBIIUICHUS, HEOOXOAMMBIX s aJanTalud B
COBPEMEHHOM OOIIECTBE.

['eomeTpus siBisgercs OAHUM U3 0a30BBIX MPEAMETOB HAa YPOBHE CPEIHETO
obmiero oOpa3oBaHHUs, Tak Kak o0OecredrBaeT BO3MOXKHOCTb H3YUYEHMs Kak
JTUCIHUIUTAH €CTECTBEHHO-HAYYHON HANPaBICHHOCTH, TaK U TYMaHUTapHOM.

Jlornyeckoe MbIlIUIeHHE, (OPMUPYEMOE MPU H3YYEHUU OOYYarOIUMHUCH
HNOHATUWHBIX OCHOB F€OMETPHUH U MOCTPOCHUH LIETIOUKH JIOTUYECKUX YTBEPKICHHIM
B XOJ€ pELIECHUS TeOMETPUYECKHX 3aJady, YMEHHUE BBIJBUTaTb W OIPOBEPraTh
TUIIOTE3bl HEMOCPEACTBEHHO HWCIOJB3YIOTCA TMPH PEHICHHH 3aad eCTeCTBEHHO-
HAYYHOTO LIMKJIA, B YaCTHOCTHU U3 Kypca (QU3HKH.

YMeHue OpueHTHPOBATHCS B MPOCTPAHCTBE UTPACT CYMIECTBEHHYIO POJIb BO
BCEX O00NacTsIX AesITenbHOCTH 4denoBeka. OpueHTalus 4YeloBeKa BO BPEMEHU H
MPOCTPAHCTBE — HEOOXOJAMMOE YCIOBHE €ro COIUalbHOro ObITHS, (opMa
OTPaKEHHUSI OKPYXKAIOUIEr0 MHpa, YCIOBHE YCHEIIHOTO MO3HAHMS U aKTUBHOIO
npeoOpazoBanusi  AeiicTBuTeNbHOCTH. OmepupoBaHHe  MPOCTPAHCTBEHHBIMH
oOpazaMH OOBEIMHAET pAa3HbIE BHABl YYEOHOM W TpPYJOBOM JESATEIBHOCTH,



ABIIETCSI OJHUM U3 MPOPECCHOHAIBHO BAXHBIX KAYECTB, MOATOMY aKTyalbHa
3amadya (GOpPMUPOBAHUSI Yy OOYYAIOUIUXCS MNPOCTPAHCTBEHHOTI'O MBIIUICHUS KakK
Pa3HOBUJIHOCTH OOpa3HOrO MBIIUIEHHSI — CYIIECTBEHHOIO KOMIIOHEHTAa B
IIOJITOTOBKE K MTPAKTUYECKOMN JAESATENBHOCTH 10 MHOTUM HAIIPaBJICHUSIM.

Ilenp ocBoeHus mporpaMMbl yueOHOro kypca «l'eomerpus» Ha 6azoBOM
ypOBHE 00yueHus — 00I1e00pa3oBaTeIbHOE W OOIIEKYJbTYPHOE pa3BUTHE
oOyuaromuxcs  4epe3  oOecleueHWe  BO3MOXKHOCTH  NPUOOpETeHuss U
WCIIOJIb30BaHUsl CUCTEMATHYECKUX TIE€OMETPUYECKUX 3HAHUM W JCUCTBHM,
CHEeM(PUUHBIX T€OMETPUH, BO3MOXKHOCTH YCIEIIHOTO MPOIOJKEHUSI 00pa30BaHus
10 CIIEUAIBHOCTSIM, HE CBA3aHHBIM C MPUKJIAJAHBIM HCIIOIb30BaHUEM F€OMETPHH.

[IporpaMmma mo reoMmerpuu Ha 0a30BOM YpOBHE IMpeJHa3HAuY€Ha IS
OoOy4Yaromuxcs CpeHEN IIKOJbl, HE UCIBITHIBABIINX 3HAYUTENIbHBIX 3aTPYIHEHUN
Ha ypOBHE OCHOBHOI'O 001miero oopasoBanus. Takum oOpazom, oOydaromuecs Ha
0a30BOM YpOBHE JIOJKHBI OCBOUTH OOIIME MAaTEMaTUYECKUE YMEHUS, CBS3aHHbBIC
CO cHenu(puKoil TreoMeTpud MU HEOoOXOAUMBbIE Jii KU3HU B COBPEMEHHOM
obmectBe. Kpome 3T0ro, OHM UMEIOT BO3MOXKHOCTh M3YyUUTh T'€OMETpHUI0 Oosee
riyOoKo, €clii B JaJbHEWIIEM BO3HUKHET HEOOXOAMMOCTh B T'€OMETPUUYECKUX
3HAHMSIX B MPOPECCUOHAIBHON AEATENBHOCTH.

JlocTikeHne 1enu OCBOEHHS TNPOrpaMMbl 0OECIEUMBAETCS pElIEHUEM
COOTBETCTBYIOIIUX 3adad. lIpHOpUTETHBIMM 3ajayaMud  OCBOEHHsI Kypca
«I"'eomeTpun» Ha 6a30BoM ypoBHe B 10—11 knaccax gBIsIOTCS:

e (opMHpOBaHHE TMPEACTABICHUS O TEOMETPUU KaK YacTh MHUPOBOM

KYJIBTYPbI U OCO3HAHUE €€ B3aMMOCBSI3H C OKPYKAIOIIUM MUPOM;

e (opMHpoOBaHHE MPEACTABICHUS O MHOTOTPaHHMKAX W TeJlax BpaLICHUS
KAaK O BaXHEHUIIMX MATEMaTHYECKUX MOJENAX, MO3BOJIAIOIIMX ONUCHIBATH
Y U3y4aTh pa3Hbl€ ABJICHHS OKPYKAIOLIEro MUpa;

e (opMHpoBaHME YyMEHHs paclo3HaBaThb Ha YEpPTEekKax, MOJEISIX U B
pealbHOM MHpPE MHOTOTPAHHUKH U TeJla BPaIlCHHUS;

e OBJAJCHUE METOAAMH PEIICHHS 3a/ad Ha MOCTPOEHUS HAa U300paKEHUSIX
IIPOCTPAHCTBEHHBIX PUTYD;

e (opMupoBaHHE YMEHHUS ONEPUPOBATH OCHOBHBIMHU TOHSATHUSIMU O
MHOTOTPaHHUKAX U TeJlaX BPAICHUs U UX OCHOBHBIMU CBOWCTBAMU;

e OBJAJCHUE  aJNrOPUTMAMU  pEUICHUS  OCHOBHBIX  THUIOB  3a/ady;
bopMHpOBaHHE yMEHHUS MPOBOJUTH  HECIOXHBIE  JOKA3aTEJIbHbIE
pacCykKJIeHUs B XOJ€ PELICHUS CTEPEOMETPUYECKUX 3aJad M 3a7ad C
IIPAaKTUYECKUM COJEPIKAHHUEM;

e pa3BUTHE UHTEJJIEKTYaJIbHBIX U TBOPYECKHUX CIOCOOHOCTEM
oOyyaroluxcs, I03HAaBAaTEIbHOM  AKTUBHOCTH,  MCCIIEA0BATEIbCKUX
YMEHHA, KpUTHUHOCTH MBIIIJICHHS,



e (opmupoBanue byHKIHOHATBHON IPaMOTHOCTH, peieBaHTHOM
r€OMETPUU: YMEHUE paclo3HaBaTh MPOSBIEHUS TIEOMETPUUYECKHUX
MOHATUN, OOBEKTOB M 3aKOHOMEPHOCTEH B pEAJIbHBIX KHU3HEHHBIX
CUTyalUsiX U IMPH WU3YYEHHUU JAPYTUX Y4EOHBIX HPEIMETOB, MPOSBICHHUS
3aBUCHUMOCTEM UM 3aKOHOMEpHOCTeH, (OpMyIHpOBaTb HX Ha A3BIKE
Tr€OMETPUHU U CO37aBaTh Fr€OMETPUUECKUE MOJEIU, IPUMEHITh OCBOCHHBIN
reOMETPUYECKUN ammapar Juisl peuleHHs] MNPaKTUKO-OPHUEHTUPOBAHHBIX
3a/1a4y, MHTEPIIPETUPOBATh U OLIEHUBAThH IMOJTYYEHHBIE PE3YJIbTaThI.

OTIMYUTETPHON OCOOEHHOCTHIO MPOTPAMMBI SIBISIETCS BKIIOUEHHUE B KypC
CTEPEOMETPUM B Hayale €ro M3y4YeHHsl 3a/ad, pellaemMblx Ha YpOBHE
UHTYWUTUBHOTO MO3HAHUS, U ONpeAeNEHHBIM 00pa3oM opraHu3oBaHHas paboTa Hax
HUMH, 4YTO CHOCOOCTBYIOT pa3BUTHIO JIOTMYECKOIO U MPOCTPAHCTBEHHOIO
MBILUIEHHS], CTUMYJIUPYET MPOTEKAHUE MHTYUTUBHBIX IPOLECCOB, MOTUBHUPYET K
JAJbHEUIIIEMY U3YyYECHUIO MTPEAMETA.

[IpeanouteHue OTHAETCS HATIAAHO-KOHCTPYKTUBHOMY METOY OOy4YEHHs, TO
€CTh TEOPETUYECKHE 3HAHHS MMEIOT B CBOEH OCHOBE YYBCTBEHHOCTH MPEAMETHO-
IPAKTUYECKON NeATeIbHOCTU. Pa3BUTHE NPOCTPAHCTBEHHBIX MPEICTABICHUN Y
YYallUXCS B Kypce CTEPEOMETPUM MPOBOAMUTCS 3a CUET peLIeHUs 3a]ad Ha
CO3JlaHME€  TPOCTPAHCTBEHHBIX O0pa3oB M  3aJady Ha  ONEPUPOBAHUE
POCTPAaHCTBEHHbIMU o0Opa3amu. Co3naHue o0pa3a MPOBOJUTCA C ONOPOM Ha
HarJsgHOCTh, a ONEpUpOBaHHE OOpPa3oM — B YCIOBUSAX OTBJICYCHHS OT
HarJIsAHOCTH, MBICJIEHHOTO U3MEHEHUS €r0 UCXOIHOTO COACPKAHMSL.

OcHoBHBIE copaepxkaTenbHble TUHUN Kypca «['eomerpum» B 10-11 knaccax:
«MHororpanHukn», «IIpsiMble U TUIOCKOCTH B MPOCTPAHCTBEY, «Temna BpaleHus»,
«BEeKTOpBI 1 KOOPAUHATHI B MMPOCTPAHCTBE». DOPMUPOBAHUE JTOTUUECKUX YMEHUM
pacnpesieniieTcsi He TOJIbKO IO COJAEp)KaTelIbHbIM JIMHUAM, HO W IO ToAaMm
o0OyueHus Ha YpOBHE CpeJIHEro o0iero oopa3oBaHusl.

Copepxanue 00pa3oBaHMs, COOTBETCTBYIOILIEE MPEAMETHBIM pe3yibTaTam
OCBOEHHUSl paboueil mporpamMMmbl, pacHpeeN€HHbBIM MO TofaM oOydeHwus,
CTPYKTYpUPOBAaHO TakuM oOpa3oM, 4YTOOBl OBJAJE€HHE T'€OMETPUUYECKUMHU
HNOHATHUSAMU U HAaBBIKAMHU OCYIIECTBIISJIOCH MTOCIIENOBATEIBHO U MOCTYIIATENBHO, C
COOJII0/IEHNEM IPUHIIMIA TPEEMCTBEHHOCTH, YTOObI HOBbIE 3HAHUS BKIIOYAJIUCH B
OOLIyI0 CHUCTEMY TI'€OMETPUYECKUX MNPEICTAaBICHUN OOyYaAIOMIMXCA, pacIIupss U
yriIyosisist €€, 00pa3ysi MPOUYHbIE MHOXKECTBEHHBIE CBS3U.

MECTO YYEBHOI'O KYPCA B YYHEBHOM IIJTAHE

Ha u3yueHnue reomerpuun orBoauTtcs 2 yaca B Hexelto B 10 kinacce u 1 yac B
Heneno B 11 kiacce, Bcero 3a jiBa rojia o0yudenus - 102 yueOHbIX yaca.



COAEPKAHUE YYEBHOI'O KYPCA
10 KJTACC

IIpsiMbIe ¥ JIOCKOCTH B IMPOCTPAHCTBE

OcCHOBHBIE  NOHATHS ~ cTepeoMeTpur. Touka, mpsAMas, IUIOCKOCTb,
npoctpaHcTBO. [loHsATHE 00 aKCHOMAaTHYECKOM TMOCTPOCHUH CTEPEOMETPUU:
AKCHUOMBI CTEPEOMETPUH U CIIECJICTBUS U3 HUX.

B3anMmHOE pacnosioKeHue TMpsAMBIX B MPOCTPAHCTBE: IEpPECEKarOIIHecs,
NapajuleNIbHble W CKpeluBaromuecs mnpsmele. llapamiensHOCTh NOpsSMBIX H
IUDIOCKOCTEM B IMPOCTPAHCTBE: MapajuICNIbHbIE NPSMBIE B  IMPOCTPAHCTBE;
MapajuieNIbHOCTh TPEX MPSMBIX; MNAapPAJLIEIbHOCTh NPSIMOM U IJIOCKOCTH. YTJBI C
COHANPaBJIECHHBIMA CTOPOHAMH; YroJd MEXIAy NpSMBIMA B IPOCTPAHCTBE.
[TapannenbHOCTH IJIOCKOCTEN: IapasuliesIbHbIE IIJIOCKOCTH; CBOMCTBA
napaJienbHBIX TIocKocTel. [IpocTeitimme mpocTpaHCTBeHHBIE (QUTYpPHI Ha
IUIOCKOCTH: TETPa3p, KyO, napajjiesienunesa; moCTpOeHHE CEeYSHUH.

[lepnieHAUKYISIPHOCTD NPSIMOW M TUIOCKOCTH: NEPIECHAUKYJISPHBIE IPSIMBIE B
MPOCTPAHCTBE, NPSMbIE MNapaJUICIbHBIE W TEPIEHAUKYISPHbIE K IUIOCKOCTH,
NPU3HAK NEPHEHAUKYISIPHOCTH TMPAMOM M IUIOCKOCTH, TEOpemMa O MpsSMOU
NEPIEHINKYJIIPHON TUIOCKOCTH. YTUIBI B IIPOCTPAHCTBE: YTOJI MEXAY IPSIMOU H
IUIOCKOCTBIO;  JIBYTPAaHHBIM  yroJj, JIMHEWHBIM yroJl JIBYTPAHHOTO  yIJia.
[leprieHIUKYJISIp U HAKJIIOHHBIE: PACCTOSIHUE OT TOYKH JI0 MJIOCKOCTH, PACCTOSIHUE
OT TOpsMOM 10  IUIOCKOCTH,  TPOEKIUs  (GUIyphl  Ha  IUIOCKOCTb.
[leprieHIUKYJISIPHOCTh ~ IUIOCKOCTEW: NPU3HAK  MEPHECHAUKYJSIPHOCTH — JABYX
IJIOCKOCTEN. Teopema o TpEX MepHeHIuKyIsIpax.

MHoOrorpaHHuKHu

[loHATHE MHOTOrpaHHUKA, OCHOBHBIE 3JIEMEHTHI MHOTOTPAaHHUKA, BBITYKJIbIE
Y HEBBIITYKJIBIE MHOTOIPAHHUKH; pa3BEPTKA MHOrOrpaHHuKa. [Ipu3ma: n-yrompHas
pu3Ma; TPaHU W OCHOBAHUS MPU3MBI, TIPsiMasi U HAKJIOHHASI TIPU3MBbI; OOKOBasi U
MOJIHAsA ITIOBEPXHOCTh MIPU3MBL. [Tapayutenenunen, IIPSIMOYTOJIbHBIN
napajuielienune]; U ero cpoicrBa. [lupammpa: N-yrojgpHas nupamuja, TPaHU U
OCHOBAaHME MUPAMHJIbI; OOKOBAs U MOJIHASI IOBEPXHOCTh MUPAMHU/IBI; IPABUJIbHAS U
yceuéHHasg nHupamMuga. OIJEMEHTbl Mpu3Mbl M nupamuisl. [IpaBuibHBIE
MHOTOTPaHHHUKHU: TOHATUE MPABUILHOIO MHOTOTPAHHUKA;, MpaBWJIbHAsA MpU3Ma U
MpaBWIbHAS MNHPAMUJIA; IPABWIbHAS TPEYroJibHAsg NUpPaMUIa W NPABUIbHBIN
terpadp; KyO. I[lpeacraBieHne O mNpaBUIBHBIX MHOTOTPAHHUKAX: OKTadIp,
noaeka’Ip v ukocadap. CeueHus Npu3Mbl U TUPAMU/IBI.

CummMmeTpuss B IPOCTPAHCTBE: CUMMETPHUS OTHOCHUTEIIBHO TOYKH, INPSIMOI,
IUIOCKOCTH.  JJEMEHThl CUMMETPUM B IUpamMugax, MNapajuiesielnuIenax,
MIPaBUJIBHBIX MHOTOI'PaHHUKAX.



Brluncnenue 9SI€MEHTOB MHOTOIPAaHHUKOB: pEOpa, JuaroHa M, YIJIbL.
[Inomans OOKOBOW IMOBEPXHOCTH U IMOJHOW MOBEPXHOCTU MPSAMON MPHU3MBI,
IJIOMAh OCHOBAaHWM, TeopeMa O OOKOBOW TIOBEPXHOCTH MPSMON TIPHU3MBI.
[Tmomane OOKOBOM IOBEPXHOCTH U TIOBEPXHOCTH MPABUIBLHON TIHUPaMUJIBI,
TeopeMa O IUIomaau yced€éHHoM mupamuibl. [lonstue 06 00bEMe. OOBEM
MUPaMUJIbI, TPU3MBL.

[TonoOnple Tena B mpocTpaHcTBe. COOTHONIICHUS MEXKIY IUIOMIAISIMHU
MOBEPXHOCTEH, 00bEMaMU TTOAOOHBIX TEI.

11 KIIACC

Tesia Bpamenust

[Hwnuaapuyeckas MMOBEPXHOCTH, obOpazyrormiue IWJIMHIPUYECKON
MOBEPXHOCTH, OCh LWJIMHAPUYECKON MOBEpXHOCTH. [{MIMHAp: OCHOBaHHUS W
OOKOBasi TMOBEPXHOCTb, OOpa3ylolias MU OCh;, IUIONIaAh OOKOBOW M TIOJHOMU
MOBEPXHOCTH.

KoHnueckass moBepXHOCTh, 00pa3yloliue KOHUYECKON MOBEPXHOCTH, OCh U
BEpIIIMHA KOHUYECKOU nmoBepxHOCTU. KOHYyC: OCHOBaHMe U BepIIrHa, 00pa3yroias
U OCh; IUIOMAAh, OOKOBOM ¥ TIONHOW TOBEPXHOCTH. YCEUYEHHBIH KOHYC:
oOpa3ylolue u BbICOTa; OCHOBaHUS U OOKOBAsi IOBEPXHOCTb.

Cdepa u map: 1HeHTp, paauyc, AUAMETp; IUIONMIAJlb MOBEPXHOCTH C(EpHI.
B3aumHoe pacrionoxxenue chepsl U IIOCKOCTH, KacaTelbHAs MIOCKOCTh K cdepe;
IJI01IIaAb CEepHI.

N300paskeHne Ten BpalieHus: Ha TUIOCKOCTH. Pa3BEpTka IUIMHIpA U KOHYCA.

KomOunHanuu Ten BpalleHuss W MHOTOIPAaHHUKOB. MHOTrOrpaHHUK,
OMHUCAHHBIA OKo0JIO cdephl; cdepa, BOHCAHHAS B MHOTOTPAHHUK, WU TEJO
BpalieHUsl.

[Tonsitue 06 06pEMe. OcHOBHBIE CBOMCTBA 00BEMOB Tell. Teopema 06 00BEME
MPSIMOYTOJILHOTO Tapajienenunena u ciueAcTBus u3 He€. OO0BEM MmUIMHIpA,
koHyca. O0BEM 11apa u miomaasb cheph.

[logoOuble Tena B mpocTpaHcTBE. COOTHONICHUS MEXKIY IUIOMIAISIMU
MOBEPXHOCTEH, 00hEMaMU TTOTOOHBIX TEJL.

Ceuennsi mwiMHApa (MapajuielbHO M TMEPIEHANKYISIPHO OCH), CEUEHHUS
KOHyca (mapajuleIbHOE OCHOBAaHUIO M MPOXOJAIIEE Yepe3 BEPIUIMHY), CEUCHUS
niapa.

BekTopbl H KOOPAMHATHI B IPOCTPAHCTBE

BekTop Ha mmockoctu U B mpocTpaHcTBe. CloKeHUE U BEIYMTAHUE BEKTOPOB.
YMHO)KEHHE BEKTOpa Ha yucio. Pa3noxkeHue BeKTopa 1o TpéM HEKOMILUIAHAPHBIM
BekTopaMm. IlpaBwiio mapamienenunena. Pemienwe 3amad, CBSI3aHHBIX €
IIPUMEHEHUEM TIpaBWJl JACUCTBUM € BekTropamu. lIpsmoyronpHas cucrema



KoopauHaT B ImpocTpaHcTBe. KoopaunaTtel BekTopa. Ilpocreiimme 3amaum B
KOOpJIMHATax. YTON MexAy BekTopaMu. CKalsipHOE NPOU3BENCHHE BEKTOPOB.
BblunciieHne yrioB MeXay MNPSMBIMU U IIOCKOCTSIMU. KOOpanHAaTHO-BEKTOPHBIM
METOJ IIPU PELICHUU T€OMETPUUECKUX 3a/1a4.



IIJIAHUPYEMBIE PE3YJbTATBI
JIMYHOCTHBIE PE3YJIBTATBI

JIn4HOCTHBIE PE3yNbTaThl OCBOCHUS NPOTPAMMBI y4eOHOTO MpeaMera
«MaremaTuka» XapakTepU3yrTCS:

I'paxxnanckoe BocuTaHUE:

c(hOpMUPOBAHHOCTHIO TPAKAAHCKONU MO3UIIUKM 00YUaIOIIETOCs KaK aKTUBHOTO
M OTBETCTBCHHOIO WICHAa POCCHHCKOTO OOINECTBA, MPEACTABICHUEM O
MaTeMaTHYECKUX OCHOBax (YHKIIMOHUPOBAHUS Pa3IMYHBIX CTPYKTYp, SBJICHUH,
MpoLeyp TpakJAaHCKOro oOmecTBa (BBIOOPHI, OMPOCHI W TIP.), YMEHHEM
B3aUMOJICICTBOBATh C COLUAIBHBIMU MHCTUTYTAMH B COOTBETCTBUM C UX
GYHKIUSMH 1 HA3HAUYCHHUEM.

IHaTpuoTnyeckoe BOCIUTAHUE:

c(hOpMHUPOBAHHOCTHIO POCCUHUCKOM TPaKJaHCKOW MACHTUYHOCTH, YBAXKEHUS K
MPOIILJIOMY U HACTOSIIIIEMY POCCUHUCKON MaTeMaTUKH, IIEHHOCTHBIM OTHOIIIEHUEM K
JOCTHKEHUAM POCCHUMCKUX MAaTEMATUKOB U POCCHICKON MATEMATUYECKOU IIKOJIBI,
K HCIOJIb30BAaHUIO ATUX JOCTH)KEHUW B JPYIMX HayKax, TEXHOJOTHSX, cdepax
SKOHOMHUKH.

JIlyXOBHO-HPABCTBEHHOI'0 BOCTIMTAHMS:

OCO3HAHHUEM JTyXOBHBIX IICHHOCTEM POCCHICKOTO HapoJa;
c(hOpPMUPOBAHHOCTbIO  HPABCTBEHHOTO  CO3HAHMS, OTUYECKOrO  IOBEICHUS,
CBSI3aHHOTO C MPAKTUYECKUM MPUMEHEHUEM JIOCTUKEHUN HAYKHU U JEATEIbHOCThIO
y4EHOT0; OCO3HAHUEM JIUIHOTO BKJIa/Ia B IOCTPOCHHUE YCTOMYHNBOTO OYIyIIETO.

IcTeTHYecKoe BOCIIUTAHME:

ACTETUYECKMM OTHOILICHHMEM K MHUpPY, BKJIIOYas ACTETUKY MaTEeMaTHYECKUX
3aKOHOMEPHOCTEH, 00BEKTOB, 3aja4, pellIeHH, pacCyKIeHU;
BOCIIPUUMYHUBOCTHIO K MAaTEMaTUYECKUM aclieKTaM Pa3IuyHbIX BUIOB UCKYCCTBA.

du3nyecKoe BOCIUTAHHE:

c(hOpPMUPOBAHHOCTHIO YMEHHUS TPUMEHSITh MaTEeMaTUYECKUE 3HAHUS B
HHTEpecax 3J0pOBOro u 6€30macHoro oopasa >KM3HH, OTBETCTBEHHOTO OTHOIIICHUS
K CBOEMY 30pPOBbBIO (3I0POBOE NMUTAHHUE, COATTAHCHUPOBAHHBIN PEKUM 3aHATHH U

OTHbIXa, peryJsipHas busnueckas aKTUBHOCTb); buznyeckoro
COBEPLIEHCTBOBAHUS, npu 3aHATUAX CIIOPTUBHO-03I0POBUTENBHOMN
JEATEIbHOCTBIO.

Tpynosoe BociuTanue:

TOTOBHOCTBIO K TPYZY, OCO3HAHHEM LIEHHOCTH TPYAOJIOOMS; MHTEPECOM K
paznuuHbIM  chepaM  MPOPECCHOHAIBHONW  JEATENBHOCTH, CBA3aHHBIM  C
MaTeMaTUKOW M €€ MPUIIOKEHUSIMHU, YMEHHEM COBEpIIaTh OCO3HAHHBIN BHIOOD
Oyayuieil mnpodeccun U pealn30BbIBaTh COOCTBEHHBIE >KU3HEHHBIC IUIAHBI;



FOTOBHOCTBIO U  CHOCOOHOCTHIO K  MaTeMaTUYeCKoMy OOpa3oBaHUIO W
caMOOOpa30BaHUI0 HA MPOTSHKEHUM BCEM KU3HU; TOTOBHOCTBIO K aKTHBHOMY
YYaCTHIO B PEIICHUH MPAKTHYECKUX 3a]1a4 MATEMATUYECKON HAIPABIECHHOCTH.

JIKOJIOTHYECKOe BOCIIUTAHHUE:

c(hOPMHUPOBAHHOCTHIO JKOJOTUYECKON KYJIbTYpbl, MOHMMAHUEM BIIHSHUS
COLMAJIBHO-?)KOHOMHYECKUX MPOLIECCOB HA COCTOSIHUE MPUPOJHOW U COLMATIBHOU
Cpelbl, OCO3HAHMEM TJIO0AJIBHOTO XapakTepa HKOJOTHUECKUX MpoOJeM;
OpUEHTAllUEd HA NPUMEHEHHWE MATEMAaTUYECKUX 3HAHUM IS PEIIeHUs 3a1ad B
00JIaCTH  OKpY’KAloIeH Cpeapl, IUIAHUPOBAHMS TOCTYMKOB M OIEHKH WX
BO3MOYKHBIX ITOCJIEICTBUU JIJIL OKPYKAIOLIEN CpEebl.

LleHHOCTH HAYYHOI0 MO3HAHUA:

c(hOpMUPOBAHHOCTHIO MHUPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO  pa3BUTUS HAYKH UM  OOILIECTBEHHOM  MPAKTUKH, MOHUMAHHUEM
MaTEMaTUYeCKOW HayKW Kak cepbl 4YeTOBEYECKON JIEATEIHHOCTH, JTaloB €€
pa3BUTHS M 3HAYMMOCTH JJISI PA3BUTUS LMBWIM3ALMHU; OBJIAJECHUEM SI3BIKOM
MAaTEMAaTUKH W MaT€MaTUYE€CKOM KyJIbTYpOM KakK CpPEICTBOM IIO3HAHUS MUPA;
TFOTOBHOCTBIO OCYIIECTBISAITh INMPOEKTHYK) W HCCIEAOBATEIbCKYIO JEATEIbHOCTD
VMHJIMBUIYAJIbHO U B TPYMIIE.

METAIIPEIMETHBIE PE3YJIBTATBI

MeTtanpeaMeTHbIE pPe3yJIbTaThl OCBOCHHUS TPOTPaMMBbI y4eOHOTO TpeaMeTa
«Marematuka XapaKTepU3yITCs OBJIaJICHUEM YHUBEPCAITbHBIMU
NO3HABAMENbHLIMU  OCUCMBUAMU,  VHUBEPCATbHLIMU — KOMMYHUKAMUBHBLMU
0elCmeUsAMU, YHUBEPCATIbHBIMU Pe2YTISIMUBHBIMU OellCMBUAMU.

1)  Vuueepcanvuvie = noznasamenvmvie  Oelicmeus, — 0OecneUUBAIOM
Gopmuposanue 06a306bIX KOSHUMUBHBIX HPOYECco8 o0dYyuarwuxcsi (oceoeHue
Memo008  NO3HAHUSL — OKPYICAIOWe20  Mupd,  NpPUMEHeHUe  J02UYECKUX,
uccie0o08amenbcKux onepayuil, ymeHul pabomams ¢ ungopmayueti).

ba3oBble Jjoruvyeckue J1eicTBUA:

e BBIABIIATh U XapaKTEPH30BaTh CYIICCTBCHHBIC NIPU3HAKK MATEMAaTHUYCCKUX
OOBEKTOB, TOHSATHUN, OTHOIICHWHA MEXIy TOHSTHAMH; (HOpMyIHpoBaTh
OTIpENICNICHNs] ~ TOHSATWUW; YCTaHABJIMBATh CYIICCTBEHHBIM  MPU3HAK
KJaccu(UKaIu, OCHOBAaHUA JUIsi OOOOIICHUS M CpPAaBHEHUS, KPUTEPUU
POBOIMMOTO aHAN3a;

e BOCIPUHUMATH, (QOpMyIHpPOBATH U  MPEOOPA30BBHIBATH  CYKICHUS:
YTBEPAHUTEIbHBIE W OTPUIIATEIbHBIC, CIWHWYHBIC, YAaCTHBIE W O0OIIUeE;
YCIIOBHBIE;

e BBIABIATH  MaTEMaTHYECKHE  3aKOHOMEPHOCTH,  B3aWMOCBS3U U
nmpoTtuBopeursi B (pakTax, MAHHBIX, HAONIOJACHUSX W YTBEPKICHUSX;



npenjaratb  KpUTEpUM  JJIs  BBIABJICHHUS ~ 3aKOHOMEPHOCTEH |
IIPOTUBOPEYUH;

e JleJaTh BBIBOJABI C HCIIOIb30BAHUEM 33aKOHOB JIOTHMKH, JEIYKTUBHBIX WU
MHAYKTUBHBIX YMO3aKIIOUEHUH, YMO3aKIIIOUEHUH M0 aHAJIOTHUH;

e TMPOBOJUTH CaMOCTOSITEJIbHO JI0Ka3aTebCTBA MaTEMaTUYECKUX
YTBEPXKJICHUN (TpsSMbIE U OT MPOTHUBHOIO), BHICTPAUBATH apryMEHTALUIO,
OPUBOJUTH TPUMEPBl M KOHTPIPUMEPHI; OOOCHOBBIBATH COOCTBEHHbIE
CYXKICHHSI U BHIBOJIBI;

e BBIOMpaTh CHOCOO pelleHus y4eOHOW 3anauu (CpaBHUBATh HECKOJIBKO
BAPUAHTOB pELIEHUs, BBHIOMpATh HauboIee MNOAXOMAIIMI € Yy4ETOM
CaMOCTOATEJIBHO BBIIEJICHHBIX KPUTEPHUEB).

Bba3oBble ucciienoBare/ibcKue AeiCTBUS:

e HCIIOJb30BAaTh BOIPOCHI KaK HCCIEAOBATEIIbCKUNA MHCTPYMEHT NMO3HAHUS;
(dbopMynupoBaTh BONPOCHI, (DUKCUPYIOIIHE MPOTUBOpEUHE, MpodIieMy,
yCTaHaBIMBaTh  MCKOMOE€ U  JaHHOe, (OpMHpOBaTH  THUIOTE3Y,
apryMEHTUPOBATH CBOKO MO3ULUIO, MHEHUE;

e TMPOBOJUTH CaMOCTOSITEJIbHO CIUTAHUPOBAHHBIN HKCIIEPUMEHT,
UCCJIEOBAHUE TI0 YCTAaHOBJIEHHIO OCOOEHHOCTEH MaTeMaTHYECKOTO
00BbEeKTa, SIBICHUA, MPOLECCa, BBIABICHUIO 3aBHCHUMOCTEH MEXIy
00BEKTaMHU, SIBIICHUSMHU, IPOLIECCAMU;

e CaMOCTOSITENHHO (HOPMYIHUPOBATH OOOOIIEHNUS U BBIBOJBI IO PE3yJIbTaTaM
POBEIEHHOTO HAOJIOJEHUS, WCCIEAOBaHMS, OLICHUBATh JOCTOBEPHOCTh
MOJTYYEHHBIX PE3yJIbTaTOB, BEIBOJOB U 000OIIECHUI;

e TPOTHO3MPOBATH BO3MOXHOE pPa3BUTHE Ipoliecca, a TaKKe€ BBIJIBUIaTh
MIPEANOJIOKEHNS O €r0 PA3BUTUH B HOBBIX YCIOBHSIX.

Pa6ora ¢ nndopmanmeii:

e BBIABISATH AePUIUTH MHGOPMAIMH, JAHHBIX, HEOOXOAUMBIX IJII OTBETA
Ha BOIIPOC U I pEUICHUs 3a]1au;

e BbIOMpaTh  MHGOPMALMIO M3  HCTOYHUKOB  PA3IMYHBIX  THUIIOB,
aHaJIM3UpPOBaTh, CUCTEMATU3UPOBATh U MHTEPIPETUPOBATH MH(POPMALIUIO
Pa3TUYHBIX BUJOB U (POPM MPEACTABICHHUS;

e CTPYKTYypUpOBaTh WH(MOPMAIINIO, IPEACTABIATh €€ B pa3MyHBIX (hopmax,
WUTIOCTPUPOBATH TpaduuecKky;

e OLICHUBATH HaJEXKHOCTD uH(popmauu 1o CaMOCTOSATENIbHO
c(OpMyJIMPOBAHHBIM KPUTEPHUSIM.

2)  VHnusepcanvhvie  KOMMYyHUKamMu@Hble  Oelicmeus,  00ecnevusaiom

chOpMUPOBAHHOCMb COYUATILHBIX HABLIKOG 00VYAIOUUXCHL.

OO0menne:



BOCIPUHUMAaTh M  (QOPMYJIHPOBATH CYXKJIEHUS B COOTBETCTBUU C
YCJIOBHSIMHU U LEJISAMHU OOIIEHUS; ICHO, TOYHO, TPAMOTHO BBIPAXaTh CBOIO
TOYKY 3PEHHSI B YCTHBIX U MUCBMEHHBIX TEKCTaX, JaBaTh MOSCHEHHS I10
XOJly pelIeHus 3a/1a4i, KOMMEHTUPOBATh MOJYyYEHHBIN pPE3yJIbTaT;

B X0J1e 00CYXKEHUS 3a/1aBaTh BOIPOCHI IO CYLIECTBY 00CYK/1aeMOU TEMBI,
poOJIeMBbl, pelaeMoil 3a/1auu, BbICKAa3bIBaTh UJEH, HALIEJICHHbIE HA TTOMCK
pElIEHNs; COMOCTABIATH CBOM CYXKICHHS C CYXICHUSMH JPYrUX
YYaCTHUKOB JHUanora, oOHapy>KMBaTh pa3Muve U CXOJACTBO IO3UIIMI; B
KOPPEKTHOI opme popMyTupoBaTh pa3HOIIaCHsl, CBOU BO3PAKECHHUS;
NPEACTABIATh  PE3yJbTAaThl  PEHIeHUs  3aJadd,  SKCIIEPUMEHTA,
UCCIIeIOBaHUs,  TPOEKTa;  CaMOCTOSITeIbHO  BbIOMpaTh  Qopmar
BBICTYIUICHHUSA C YYETOM 3aJ1a4 MPE3EHTAUU U OCOOEHHOCTEN ayAUTOPHUH.

CoTpyaHunuecTBo:

3)

MOHMMAaTh U UCIOJB30BaTh  MPEUMYIIECTBA  KOMAHIHOHW U
WHJIMBUAYAJILHOU paOOThI MPU PEIICHUN YYeOHBIX 33a/1a4; NPUHUMATH LIEJIb
COBMECTHOM J€ATEJIbHOCTH, IUIAHUPOBATh OPraHU3allMil0 COBMECTHOM
paboThI, pacrpeaensaTh BUAbl padoT, JOroBapuBaThCs, 00CYKIaTh MPOILIECC
U pe3yabTaTr paboThl; 0000111aTh MHEHUS HECKOIBKUX JIIOJIEH;
y4acTBOBATh B TPYMNIOBBIX hopMax paboThl (00CYKaeHUsI, 0OMEH MHEHUH,
«MO3TOBBIE MITYPMBD» W HWHBIE); BBIMOJIHATH CBOIO YacTh pabOTHl U
KOOPJIMHUPOBATh CBOM JIEUCTBHUSI C JPYTUMHU UIE€HAMU KOMAaH/IbI;
OILICHMBATh Ka4e€CTBO CBOETO BKJIaJa B OOIIMI MPOAYKT MO KPUTEPHUSIM,
c(hopMyIMPOBaHHBIM YUaCTHUKAMH B3aUMOJICHCTBUS.

Yuueepcanouvie  pecynamuenvie oeticmausl, obecneuusarom

Gdopmuposarue cMbLCI0BbIX YCMAHOBOK U HCUHEHHBIX HABLIKOG TUYHOCHIU.
Camoopranu3amnus:

COCTaBJIATH IJIaH, aJITOPUTM PEIICHUS 3a/1a9H, BBIOMPATh CIIOCO0 pemieHUs
C YIETOM UMEIOIINXCS PECYPCOB U COOCTBEHHBIX BO3MOYKHOCTEH,
apryMEHTUPOBATh U KOPPEKTUPOBATH BAPUAHTHI PEUICHUHN C YYETOM HOBOM
uH(pOpMAIIHH.

CaMOKOHTPOJIb:

BIIQZICTh HABBIKAMU TIO3HABATEIHHON pedieKcHr KaKk OCO3HAHUS
COBEpUIAEMBIX JIEUCTBUIA M MBICIUTEIBHBIX MPOLECCOB, UX PE3YIbTATOB;
BJIaJeTh CHOCO0aMU  CaMONPOBEPKH, CAMOKOHTPOJISI TMpolecca U
pe3yJibTara penieHus MaTeMaTUIeCKOM 3a/1auu;

NpPEABUNIETh TPYAHOCTH, KOTOPbIE MOTYT BO3HHKHYTb MPU pEUICHUU
3a/1aud, BHOCHTb KOPPEKTHUBBI B JIESITEIBHOCTh HA OCHOBE HOBBIX
00CTOSITENIBCTB, TAHHBIX, HAMJIEHHBIX OITMOOK, BHISBICHHBIX TPYAHOCTEH;



e OIECHMBATh COOTBETCTBUE peE3yJbTaTa WLEIM U YCIOBUSAM, OOBSICHATH
IIPUYUHBI JTOCTHKEHUS WIM HENOCTHXKEHUS PE3YJbTATOB JEATEIBHOCTH,
HaXOJIUTh OIIHUOKY, JaBaTh OLIEHKY NIPHUOOPETEHHOMY OIIBITY.

HPEIMETHBIE PE3YJIbTATBI
10 KITACC

OrnepupoBaTh MOHATUSIMU: TOUYKA, PsAMasi, IIOCKOCTb.

[IprMEHATh aKCHOMBI CTEPEOMETPUM M CIEJCTBHS W3 HUX TMPU PEIICHUH
r€OMETPUYECKUX 3a/1au.

OnepupoBaTh NOHATUAMU: MAPATIIETBHOCTh U MEPIEHIUKYISIPHOCTD MPSIMBIX
U TUIOCKOCTEHM.

KnaccubunupoBars B3aMHOE PAaCMOJIOKEHHE MPSMBIX M IUIOCKOCTEH B
MIPOCTPAHCTBE.

OnepupoBaTh NOHATUSMM: JBYTPAHHBIM yToJl, TPaHW JABYIPAaHHOrO YIJia,
pebpo NIBYrpaHHOIO yrJja; JUHEWHBIM Yroy JABYTPAHHOIO Yrja; rpajaycHas Mepa
JIBYTPaHHOTO yTJIa.

OnepupoBaTh MOHATUSIMU: MHOTOTPAHHHUK, BBIMYKJIBII W HEBBITYKIIBIA
MHOT'OTPaHHHUK, JIEMEHThI MHOTOIPaHHUKA, MPAaBUILHBI MHOTOTPAHHUK.

Pacnio3HaBaTh OCHOBHBIE BHJIbl MHOTI'OTPAHHUKOB (MUpaMuia; MNpU3Ma,
MPSIMOYTOJIbHBIN TTapajuiesienune/, Kyo).

Knaccudunuposathb MHOTOTPaHHUKH, BBIOMpas OCHOBAaHUS TUTST
Kiaccupukanuu (BBIMYKIbIE W HEBBIMTYKIbIE MHOTOTPAHHUKH; MPaBUIbHBIC
MHOTOIPaHHUKHU; IPSIMbIC U HAKJIOHHBIE TTPU3MBI, TapaJIICICIIUNICIbI).

OnepupoBaTh MOHATUSIMU: CEKYIAs MJIOCKOCTh, CEUCHUE MHOTOIPaHHUKOB.

OOBSACHATH TIPUHITUIIBI TOCTPOCHUS CEYCHUM, UCTIOIB3YSI METOJI CIISIOB.

CtpouTh CeU€HHMS] MHOTOTPAaHHUKOB METOJOM  CJIEJIOB,  BBINOJHATH
(BBIHOCHBIC) IUIOCKHE UYEPTEKH M3 PHUCYHKOB IIPOCTBIX OOBEMHBIX (DHUTYpP: BHJ
CBEpXy, COOKY, CHU3Y.

Pemiath 3a1aun Ha HaAXOXJEHWE TEOMETPUUECKUX BEJIMUMH IO 00pa3liaM Wiu
aNropuT™MaM, NPUMEHSS] HW3BECTHHIC AHAIUTHYECKHE METOAbl TPU pEIICHUU
CTaHJAPTHBIX MaTEMaTUYECKUX 3a/1ad HAa BBIYUCIICHUE PACCTOSHUM MEXIy JABYMS
TOYKaMH, OT TOYKH JO TMPAMOM, OT TOUYKH JO IUJIOCKOCTH, MEXKIY
CKPEIIMBAIOIIUMUCS TPSIMBIMHU.

Pemiate 3aaun Ha HaAXO0XJIECHUE TEOMETPUUCCKUX BEJIIMYMH 10 00pa3liaM WiIu
aNropuT™MaM, TNPUMEHSS] HW3BECTHBIC AHAIUTHYECKUE METOAbl TPH pEIICHUU
CTAaHJAPTHBIX ~MATEMATHMYECKUX 3aJad HAa  BBIYUCJICHUE YIJIOB  MEXIY
CKpPEILMBAIOIIMMHUCS  MPSAMBIMH, MEXKIY TMPSIMOM U  IUIOCKOCTBbIO, MEXKIY
IIJIOCKOCTSIMM, IBYTPaHHBIX YTJIOB.



Beraucisate 00bEMBI M TUIOMIAAM MTOBEPXHOCTEH MHOTOTPAHHUKOB (TIpH3Ma,
nupamMuga) ¢ TOpuMeHeHHeM (OpPMYJ; BBIYHCIATH COOTHOIICHUS MEXIY
TIOMIASIMU TTIOBEPXHOCTEH, 00hEMaMU TTOTOOHBIX MHOTOTPAHHUKOB.

OnepupoBaTh MOHATHUSIMH: CHMMETPHUS B IIPOCTPAHCTBE; IICHTP, OCh H
IJIOCKOCTh CHMMETPHH; IIEHTP, OCh U IJIOCKOCTh CHMMETPHH (PUTYPBHI.

W3Bnekath, MpeoOpa3oBBIBATH W HMHTEPIPETUPOBATH HWHOOPMAIUIO O
MPOCTPAHCTBEHHBIX TCOMETPUUYCCKUX (PUTYypaX, MPEICTABICHHYIO Ha YEpTEKax H
pPHUCYHKaXx.

[IpumeHATh TeoMeTpHUYecKue (akThl IS PEHICHUS CTePECOMETPUUYSCKHUX
3a/1a4, MPEANoararoniuX HECKOIbKO MAaroB PEIICHUs], €CITH YCIOBUS TPUMEHEHUS
3aJIaHbI B SIBHOH (hopme.

[IpuMeHAT,  MpOCTEHINHE MPOTPAaMMHBIC CPEJICTBA M DJICKTPOHHO-
KOMMYHHUKAITMOHHBIE CUCTEMBI ITPH PEIICHUH CTEPECOMETPUUCCKUX 3a]1ad.

[IpuBoaMTH TpUMEPHI MaTEMaTUYSCKUX 3aKOHOMEPHOCTESH B TIPHUPOJAE U
YKU3HH, PACIIO3HABATH MPOSIBJICHUE 3aKOHOB TEOMETPUHU B UCKYCCTBE.

[IpuMeHATh TMOJyYCHHBIC 3HAHHMS Ha IMPAKTHUKE: aHAJIW3UPOBATh peajbHbIC
CUTyallMM W TPHMCHATh HM3YyYCHHBIC IOHATHS B TIPOIECCE TOWCKA pEHICHUS
MaTEeMaTU4eCKh CPOPMYIMPOBAHHONH TMPOOJEMBbI, MOJEIUPOBATh peaabHBIC
CUTyalli Ha S3bIKE TEOMETPHH, HCCIICI0BAaTh TIOCTPOCHHBIC MOJCTH C
WCITOJIb30BAHUEM TCOMETPUUICCKUX TTOHATUH U TEOpEM, alrapaTa anreOpsl; penarh
MIPaKTHYECKUE 3a7a9H, CBA3aHHBIC C HAXOXKICHHEM T€OMETPHUCCKUX BEIIMYHH.

11 KIIACC

OnepupoBaTh TOHIATHAMU: [HJIMHIPUYECKAs IMOBEPXHOCTh, OOpa3yromue
MWIMHAPUYECKOH  TOBEPXHOCTH;  IWIMHAP;  KOHHWYECKas  TOBEPXHOCTD,
oOpa3yrolue KOHUIECKON TOBEPXHOCTH, KOHYC; chepruueckasi IOBEepXHOCTh.

PacrioznaBath Tena Bpamenus (IUIMHAP, KOHYC, chepa u map).

OOBSICHATH CIIOCOOBI TMTOTYUYEHHUS TE BPAIICHHUS.

KrnaccudunmpoBath B3auMHOE pactoyiokeHue chepbl U MIOCKOCTH.

OnepupoBath MOHATHSIMH: IIIAPOBON CETMEHT, OCHOBAaHUE CETMEHTA, BHICOTA
CeTMEHTA; IIapOBOW CJIOM, OCHOBaHHWE IIAPOBOTO CJIOS, BHICOTA IIAPOBOTO CIIOS;
IaPOBOU CEKTOP.

Boruncnare  00bEMBI M MIJIOMIAAM  TOBEPXHOCTEH  Tell  BpalieHus,
Tr€OMETPUYECKUX TeIl C IPUMEHEHUEM (HOPMYI.

OnepupoBaTh TMOHSATUSMH: MHOTOTPAaHHUK, BIHCAHHBIA B cdepy u
ONMMCAaHHBIA OKOJIO cdeprl; chepa, BIUCAHHAS B MHOTOTPAHHHUK WA TEJO
BpaIICHHUS.

BBIYuCISITh COOTHOIICHHS] MEXKIY IJIOMAIMUA TTOBEPXHOCTEH W 00BEMaMu
MOTO0HBIX TE.



N3o0paxars u3zydaeMbie (QUTYpPbl OT PYKH M C TNPUMEHEHHUEM MPOCTHIX
YEPTEKHBIX NHCTPYMEHTOB.

BhITIONTHSATH (BBIHOCHBIC) ITIOCKHE YEPTEKU U3 PUCYHKOB MPOCTHIX 00BEMHBIX
buryp: BUI cBEpXy, COOKY, CHU3Y; CTPOUTH CEUCHHUS TEJ BPAIIICHHUS.

W3BnekaTh, WHTEPHPETUPOBATH U MpeoOpa3oBbIBaTh HHGOPMAIMIO O
MPOCTPAHCTBEHHBIX T'€OMETPUUECKUX (PUTYypax, MPE/CTaBICHHYIO Ha YepTexax U
PUCYHKaX.

OnepupoBaTh MOHATHEM BEKTOP B IPOCTPAHCTBE.

BbINONHATE JIEUCTBHUS CJHOXKEHUSI BEKTOPOB, BBIUUTAHUA BEKTOPOB U
YMHOXEHHUSI BEKTOpA Ha YUCJI0, OOBSICHIThH, KAKUMU CBOMCTBaMH OHH 00J1aJaloT.

[IpumeHATh TPaBUIIO MApPATIIETICTUIIE A,

OnepupoBaTh NOHATUAMU: JIEKAPTOBBI KOOPAUHATHI B IPOCTPAHCTBE, BEKTOP,
MOZyYJIb BEKTOpPa, PAaBEHCTBO BEKTOPOB, KOOPAMHATHI BEKTOPA, YOI MEXAY
BEKTOpPaMHM, CKaJISIPHOE MPOU3BEAECHUE BEKTOPOB, KOJUIMHEAPHBIE U KOMILIAHAPHBIE
BEKTOPBL.

Haxoauts cymMmMy BEKTOPOB M IPOU3BEACHHUE BEKTOPA HA YUCIIO, YIOJI MEKIY
BEKTOpPAMH, CKaJsIpHOE TMPOU3BEIAECHUE, pACKIAAbIBaTh BEKTOp IO JIBYM
HEKOJUIMHEAPHBIM BEKTOPaM.

3afaBath IJIOCKOCTh YPABHEHUEM B JIEKAPTOBOM CHCTEME KOOPIUHAT.

[IpumensaTy rTeoMeTpuueckue (HakThl [JIs1 PEIICHHUS CTEPEOMETPUUECKUX
3a/a4, MPEANOJIararoluX HECKOJIBKO IAaroB PEUIEHHUS, €CJIU YCIOBUS IPUMEHEHHUS
3aJlaHbl B SIBHOM (hopMme.

Pemate mpocreiiime reoMeTpu4yecKue 3aJauyd Ha MPUMEHEHHE BEKTOPHO-
KOOPAMHATHOI'O METO/IA.

Pematp 3amaum Ha J0Ka3aTENbCTBO MATEMATUYECKUX OTHOIIEHHU U
HAXOXKJICHUE TEOMETPUUYECKUX BEIIMYMH M0 00pa3iiamM WiIu ajaropuTMam, MpUMeHss
M3BECTHBIE METO/IbI IPH PEIICHUH CTaHAAPTHBIX MaTEMaTUYECKHUX 3a7a4.

IIpumeHATp OpPOCTEHINNME MPOrPpaMMHBIE  CPEICTBA U DJIEKTPOHHO-
KOMMYHHKAIIMOHHBIE CUCTEMBI ITPU PEIICHUN CTEPEOMETPUUECKUX 3a/a4.

[IpuBoAMTE NpUMEPHI MATEMATUYECKHUX 3aKOHOMEPHOCTEW B MPUPOJAE H
JKU3HU, PACTIO3HABATH MPOSIBIICHUE 3aKOHOB T€OMETPUH B UCKYCCTBE.

[IpuMEHATh TMOJyYEHHBIE 3HAHWA HA MNPAKTHKE: AHAIM3UPOBATH PEAIbHBIE
CUTyalldd W TPUMEHATh HU3YUYEHHbIE IOHSATHS B IIPOLIECCE TMOWCKA PEUICHUS
MaTeMaTU4YeCKu CQPOPMYIUPOBAHHON MpPOOJEMBbI, MOJEIUPOBATh peajbHbIC
CUTyalluM Ha $S3bIKE TE€OMETPUHU, UCCIEIOBaTh IOCTPOCHHBIE MOJCIH C
WCITOJIb30BAHUEM TEOMETPUUCCKUX TTOHSITUH U TEOpEM, arlrapaTa ainreOpsl; penarh
ITPAKTUYECKUE 3a]1a4H, CBA3AHHbBIC C HAX0KJICHUEM T€OMETPUUECKUX BEJTUYMH.



TEMATHYECKOE IINTAHUPOBAHMUE

10 KITIACC
KoanuecTBo yacos DJIEeKTPOHHbIE
Ne HanmeHoBaHMe pa3esioB ¥ TeM (uudposbie)
n/n NPOrpaMMbI Bcero Konrponbiibie  Ilpaxtirieckie o0pa3oBaTesbHbIE
padoThI padoThI pecypent
1 Brenenue B crepeomeTpuio 10
5 [IpsimbIe ¥ TIIOCKOCTH B MPOCTPAHCTBE. 12 1
[TapamienbHOCTB NPSAMBIX U IIJIOCKOCTEN
3 HepHeHIII/IIfy.]IilpHOCTI) TPSMBIX U 12
IUIOCKOCTEN
4 VYTIubl MeXAY IPSIMBIMU U IJIOCKOCTAMHU 10 1
5 MHororpaHHuKH 11 1
6 OOBEMBI MHOTOTPaHHUKOB 9 1
7 IToBTOpEHME: CEUEHMSI, PACCTOSIHUS U YTJIbI 4 1
OBIIEE KOJIMYECTBO YACOB I10 ITPOI'PAMME 68 5 0




11 KITACC

Kosn4yecTBO yacos JIeKTPOHHBbIE

HaunmeHnoBaHue pa3/iesioB U TeM uugpoBbie
Ne i/ P KonTponbnbie | IIpakTuyeckue (1uucp )

NMPOrpaMMbI Bcero o0pa3oBaTejibHbIE

padoThI padoThI
pecypchl

Tena BpareHus 12

O0BEMBI TEN ) 1

BekTopsl 1 KOOpMHATHI B POCTPAHCTBE 10 1

[ToBTOpEeHUE, 00001ICHNHE, 7 1

CHUCTEeMaTH3alus 3HaHUI
OBIIEE KOJIMYECTBO YACOB I10 ITPOI'PAMME 34 3 0







IHOYPOYHOE IINTAHNPOBAHHUE
10 KITIACC

Ne
n/n

Tema ypoka

Koan4yecTBo 4acoB

Bcero

KonTtpoabHbie
padoThI

IIpakTnuyeckune
padoThI

Jlara
H3YyYeHUs

JICKTPOHHBIE
undposbie
o0pa3oBarejibHbIE

pecypcsbl

OCHOBHBIE TOHATHUS CTEPEOMETPUU: TOUKA,
npsimasi, JI0CKOCTh, IPOCTPAHCTBO.
[IpaBuna nzo0pakeHNs HA PUCYHKAX:
n300pakeHus INTOCKOCTEH, MapasieIbHbIX
HPSIMBIX (OTPE3KOB), CEPEUHBI OTPE3Ka

IlonsTus: MEepCCCKaroIMrECs IIIOCKOCTH,
nepeCCKaroImurecs npamas U rniIoCKOCTb

IlonsTus: MEPCCCKAIOIMECH IITOCKOCTH,
nepeceKarommecd npamas 1 rmiIoCKOCTb

3HAaKOMCTBO C MHOTOI'paHHUKaMH,
n300pakeH1e MHOIOTPAaHHUKOB Ha
PHCYHKaX, Ha IPOCKIIMOHHBIX YepTeKaxX

HauanbHble cBeieHus 0 KyOe ¥ mupamue,
ux pa3BEépTku u mMoaenu. CeueHus
MHOT'OI'PaHHUKOB

HavanbeHble cBefieHHsI 0 KyOe U TUpaMHu/Ie,
uX pa3BEépTku U Mojenu. CeueHus
MHOTOTPaHHUKOB

TToustre 00 aKCMOMAaTHYECKOM
MMOCTPOEHUU CTEPEOMETPUH: AKCHOMBI
CTEPEOMETPHUH U CIICICTBUS U3 HUX




TToustre 00 aKCMOMAaTHYECKOM

8 MMOCTPOCHUU CTEPEOMETPHUU: AKCUOMBI
CTEpEOMETPHUH U CIEACTBUS U3 HUX
[TonsaTue 06 akCHOMaTHYECKOM

9 MIOCTPOCHUU CTEPEOMETPHUH: AKCUOMBI
CTEPEOMETPHUH U CIIECJCTBUS U3 HUX
[TonsaTne 06 akCHOMaTHYECKOM

10 MOCTPOCHUH CTEPEOMETPHHU: AKCHOMBI
CTEPEOMETPUH U CIICACTBUS U3 HUX
B3aunMHoe pacniono)xeHue npsiMbIX B

1 IIPOCTPAHCTBE: MEPECEKAIOINECS,
napasJiesIbHble U CKpeIBaIOIecs
npsIMbIe
[TapannenbHOCTh NPSAMBIX U IIJIOCKOCTEN B

12 MIPOCTPAHCTBE: NMapajiesibHbIe IPSMBbIE B
IIPOCTPAHCTBE; NapaIeIbHOCTh TPEX
TPSMBIX
[TapannenbHOCTh NPSMBIX M IUIOCKOCTEH B

13 npoctpanctse: [lapamienbHOCTh npsAMOi U
IUIOCKOCTH

14 VYIuIbl ¢ COHAIIPaBIEHHBIMU CTOPOHAMU

15 VYrois Mexay IpsMbIMU B IPOCTPAHCTBE

16 VYroa Mexay npsiMbIMU B IPOCTPAHCTBE

17 [TapamienbHOCTB IIJIOCKOCTEM:
napasuJiesIbHble INIOCKOCTH

18 CBoiicTBa nmapauieNIbHBIX MIOCKOCTEN

19 [IpocTeiinme npocTpaHCTBEHHBIE (GUTYPBI

Ha TJIOCKOCTH: TETpadap, KyO,




napasuieeuIe/]

20 ITocTpoenue ceuenuit

21 [TocTpoenue ceuenumii
KontponbHas pabota o reme "lIpsimbie u

22 IJIOCKOCTH B TIPOCTPAHCTRBE.
[TapannenbHOCTh NPSAMBIX U IJIOCKOCTER"
[lepnieHIUKyYIAPHOCTH NPSAMOK U

23 TUTOCKOCTH: IEPIICHIUKYJISIPHBIE TIPSIMBIC B
IIPOCTPAHCTBE

24 [IpsimMble napasienbHbie U
MEPIEHIUKYIISIPHBIE K IIIOCKOCTU

o5 [Ipsimble napasuienbHbIe U
NEPIEHUKYJISIPHBIE K IIIOCKOCTU

26 [Ipu3Hak nepneHuKyIIpHOCTH NPSIMOU U
IUIOCKOCTH

97 [Ipu3HaK neprneHaAnuKyISPHOCTH MPSIMOM U
IJIOCKOCTH

28 Teopema o npsAMoil eprneHIuKyIAPHOI
IUIOCKOCTH

29 TeopeMa 0 psAMON NEPIIEHAUKYIIIPHOU
IUIOCKOCTH

30 TeopeMa 0 psAMON IePIIEHAUKYIIIPHOU
IUIOCKOCTH
[lepnienIuKyIIsIp ¥ HAKIIOHHBIE: PACCTOSIHUE

31 OT TOYKHU JI0 IJIOCKOCTH, PACCTOSIHUE OT
MIPSAMOM 10 TUIOCKOCTH

32 [lepnieHIuKyIISIp ¥ HAKIIOHHBIE: PACCTOSIHUE

OT TOYKH 0 INIOCKOCTH, paCCTOAHUE OT




HPSIMOM 10 TUIOCKOCTH

[TepnienaAuKyJsAp U HAKJIOHHBIE: PACCTOSIHUE

33 OT TOYKH JI0 IJIOCKOCTH, PACCTOSTHUE OT
MIPSIMOM 10 TUIOCKOCTH
[leprienauKyIp U HAKIIOHHBIE: PACCTOSHUE

34 OT TOYKH 0 IJIOCKOCTH, PACCTOSIHUE OT
MIPSIMOM 10 TUIOCKOCTH

35 VYTIIbl B IPOCTPAHCTBE: YTOJI MEKIY
IIPSIMOM U TUIOCKOCTBIO

36 JIByrpaHHBIN yroJ1, JUHEUHBIA YIOJl
JBYTPaHHOT'O yria

37 JIByrpaHHBIN yToJ1, JUHEUHBIN YIOJl
JIBYTPaHHOT'O yrIia
[leprieHIUKYIAPHOCTD IIJIOCKOCTEN:

38 MIPU3HAK MEPIICHIUKYISIPHOCTH IBYX
IIJIOCKOCTEN
[lepneHIUKYISIPHOCTD IIIOCKOCTEN:

39 MIPU3HAK MEPIEHINKYIIIPHOCTH ABYX
IJIOCKOCTEN
[TepnieHAMKYISAPHOCTD MJIOCKOCTEM:

40 MIPU3HAK EPIEHINKYIISIPHOCTH ABYX
IUIOCKOCTEN

41 Teopema 0 TpEX NEPIEHAUKYIIAPAX

42 Teopema o TpEX MepIICHIUKYIIAPaX

43 Teopema o TpEX MEepHEHAUKYIIPAX
KontponsHas pabora o remam

44 "[lepnieHIUKYISIPHOCTD PSMBIX U

mrockocTe" u "Y bl MeXay NpsIMBIMU U




mwIockocTsamMu"

45

[ToHsATHE MHOTOIpaHHMKA, OCHOBHBIE
3JIEMEHTHl MHOIOTPaHHUKA, BBITYKJIbIE U
HEBBIITYKJIBIE MHOTOI'PAHHUKU; pa3BEPTKA
MHOTOI'PaHHUKA

46

[Ipu3ma: n-yronpHas mpu3Ma; rpaHu U
OCHOBAHU NIPU3MBI; IIPsIMasi U HAKJIOHHAs
IIpU3MbI; OOKOBas U MOJIHAS TOBEPXHOCTh
IIPU3MBI

47

[Tapannenenunen, NpsiMOYTOJIbHBIN
napajulesienuIes] U €ro CBoicTBa

48

IInpamua: N-yronpHas NMpaMuIa, FpaHu U
OCHOBaHUE NMUpaMubl; OOKOBas U MOJIHAS
[IOBEPXHOCTh IMUPAMHU/JIbI; TIPABUIIbHAS U
ycedy€HHas nmupamua

49

[TpaBuiIbHBIC MHOTOTPAHHHUKH: TIOHSATHE
MIPaBUIBLHOIO MHOTOI'PaHHUKA; IPaBUIIbHAS
Inpu3Ma 1 1paBuibHad MApamMuaa,
IpaBHJIbHAA TPCYroJibHasd nmupamMuaa u
MIpaBWJIbHBIN TETPA3ap; KyO

50

HpCI[CTaBJIeHI/IC O MMpaBUJIbHBIX
MHOTOTPaHHHKAX: OKTadIp, J0OACKadIP U
MKOCadIP.

51

CumMMeTpusi B IPOCTPAHCTBE: CUMMETPHS
OTHOCUTEJIILHO TOYKH, IPSIMOM, TUIOCKOCTH.
DNeMEeHTHl CHMMETPUU B THpaMUaXx,
napajuieJienumneaax, MpaBmIbHbBIX
MHOTOTpaHHUKAX




Brrunciaenue 3J1eMEHTOB MHOTI'OIpaHHUKOB!

52 pé6pa, TuaroHasnu, yribl 1
[Tnomaap 60KOBOI MOBEPXHOCTH U MOTHON
53 MMOBEPXHOCTH MPSIMON TIPU3MBI, TUIOIIAH 1
OCHOBaHUH, TeopeMa 0 OOKOBOM
MTOBEPXHOCTH MPSIMOH TPU3MBI
[Tnomaapr 60KOBO MOBEPXHOCTH U
54 MMOBEPXHOCTH MPABUILHOU MTUPAMUJIBI, 1
Teopema o0 TIonaau 60KOBOM MOBEPXHOCTH
YCE€YEHHOU MUPAMUIBI
55 KonTponbHas pabota o teme 1
"MHororpaHHuKH"
56 [TonsiTre 06 00BEME 1
57 O0BEM TpaMUIBI 1
58 O0BEM nupamMuIb! 1
59 O0BEM TTUpaMUJIBI 1
60 O0BEM TUpaMuIbI 1
61 O0BEM TIPU3MBI 1
62 O06BEM IPU3MBI 1
63 O0BEM TIPHU3MBI 1
64 KontponbHas padorta o teme "OO0bEMBI 1
MHOTOI'PaHHUKOB"
[ToBTOpEeHUE, 0000IICHNE CHCTEMATH3AITUS
65 3HaHui. [locTpoeHune ceueHuit B 1
MHOTOTPaHHUKE
[ToBTOpEeHuUEe, 0600IIIEHNE CHCTEeMATHU3AIIHS
66 3HaHUU. BeruucieHnne paccTosIHUN: MEXy 1

ABYMs TOYKaMH, OT TOUKHU 0 HpﬂMOﬁ, oT




TOYKH O INIOCKOCTHU, MCIKIAY
CKpCHIMBAIOIIUMHUCA IPSIMBIMU

67 HroroBas koHTpoJIbHAs paboTa

[ToBTOpEeHmE, 00001IIEHNE CUCTEMATHU3AIIHS
3HaHUW. BeuucieHue yriioB: MExXIy

68 CKPETIHBAOIIUMUCS TIPSMBIMHU, MEKITY
MIPSIMOM U TUIOCKOCTBIO, IBYTPaHHBIX

YIJIOB, YIJIOB MEXKY IUIOCKOCTSIMHU

OBILEE KOJIMYECTBO YACOB I1O
[TPOTPAMME

68




11 KITACC

Ne i/

Tema ypoka

KoauuecTBO 4acoB

Bcero

KonTpoabHsbie
padoThI

IIpakTnyeckune
padoThI

Jara
H3YyYeHUs!

DJIEeKTPOHHbIE
nuppoBbIe
o0pa3oBare/ibHbIE

pecypchbl

Cdepa u map: ieHTp, pagmyc, InameTp;
TUIOIAAb TOBEPXHOCTHU CPephl

B3aumnoe pacronoxxenue chepsl 1
IUIOCKOCTH; KacaTeIbHas MJIOCKOCTb K

chepe; mromaas cheps

N3o00pakenue chepsl, mapa Ha
wiockoctd. CeueHus napa

[{uiHapUYecKast TOBEPXHOCTb,
o0Opa3yromnue MUIHHIPUISCKON
IMMOBCPXHOCTH, OCh HHHHHI[pH‘-ICCKOﬁ
TIOBEPXHOCTH

[unuHap: ocHOBaHUS U OOKOBas
MOBEPXHOCTh, 00pa3yroIias 1 och;
IUIOIIAah OOKOBOH U IOJTHOM
MOBEPXHOCTHU

N3006paxeHne MUIMHIPA Ha TNIOCKOCTH.
Pazeéprka nununapa. Cedenus

IUIMHAPA (TUIOCKOCTHIO, apalIeIbHON
WJIU IEPIICHANKYJISIPHON OCH LIUJTUHPA)

Konnueckasi TOBEpXHOCTh, 00pa3yromme
KOHMYECKOU TTOBEPXHOCTH, OCh U
BEPIIMHA KOHMYECKOW TOBEPXHOCTH




Konyc: ocHOBaHMe 1 BeplIMHa,

8 00pa3syromas ¥ 0Ch; TJI0MAsL OOKOBOH H
MTOJIHOM ITOBEPXHOCTH
Y ceu€HHbI KOHYC: 00pa3yrolue u

9 BBICOTA; OCHOBAHMS U OOKOBas
MIOBEPXHOCTH
N300paxeHne KOHyca Ha IIOCKOCTH.
Pa3Béprka koHyca. CeueHus: KoHyca

10 (TTOCKOCTHIO, TAPATIIETEHOM
OCHOBAHHIO, M TUIOCKOCTBIO, IPOXOIAIIEH
yepes BEPILUHY)

1 KomOuHanus Ten BpamieHus u
MHOTOTPaHHUKOB
MHOrorpaHHHK, ONMMCaHHBIN OKOJIO

12 cdepsl; chepa, BMcaHHAs B
MHOTOTPaHHHK WJIH B TEJIO BPALICHUS

13 [Tonsite 06 06béMe. OCHOBHBIE
CBOIicTBa 0OBEMOB Tel

14 O0BEM muIMHIpa, KOHyCa

15 O06BEéM mapa u wiomaab chepsl
[TogoGHBIE TE€Na B IPOCTPAHCTBE.

16 CooTHOIIEHNS MEX 1y IUIOLIAAIMU
MOBEPXHOCTEN, 00BEMaMHU TTOTOOHBIX TEI

17 Kontponbhas pabora nmo remam "Tema
BpaieHus" u "Oobembl Ten"

18 BekTop Ha MIOCKOCTH U B MIPOCTPAHCTBE

19 CrnosxeHue ¥ BBIYUTaHUE BEKTOPOB

20 YMHOKEHHE BEKTOpa Ha YUCIIO




21

Pa3znosxeHnne BekTopa 1o Tpém
HEKOMIJIaHApHBIM BeKkTopaM. [IpaBuio
napaJuiesnenumnena

22

Pemienune 3aga4, CBSI3aHHBIX C
IIPUMEHEHUEM IPAaBUII IEUCTBUIM C
BEKTOpaMHU

23

[IpstmoyToNbHAS CUCTEMA KOOPIUHAT B
npoctpanctBe. KoopauHaTsl BEKTOpa.
[Ipocreiiye 3a7a4m B KOOpAMHATAX

24

Yron Mexy BekropaMu. CKalnsipHOe
MIPOU3BEICHUE BEKTOPOB

25

Brruncnenue yrioB Mexy OpsSMbIMU U
MJIOCKOCTSIMU

26

KoopaunaTHO-BEKTOPHBIN METOA IIPU
pELICHNH T€OMETPUYECKUX 3a1a4

27

KonTponbhas padora o reme "BekTopsl
Y KOOPJMHATHI B MPOCTpaHCTBE"

28

[ToBTOpeHue, 0000IIeHNE U
cucremaru3anus 3HaHuH. OCHOBHBIE
¢burypsl, ¢pakTsl, TEOpEMBI Kypca
IUIAHUMETPUH

29

[ToBTOpeHME, 0000IICHUE U
cucreMarn3anus 3HaHui. OCHOBHBIE
¢burypsl, ¢pakTsl, TEOpEMBI Kypca
TUTAHUMETPUH

30

[ToBTOpeHue, 06001IeHUE U
cUCTeMAaTH3alus 3HaHul. 3a1aun
TUTAHUMETPHUH U METOJIBI UX PEIICHUS




[ToBTOpeHnue, 0600IICHNE 1

31 cucTeMaTu3aIus 3HaHuH. 3a1aun 1
TUTAHUMETPHUH U METOJIBI UX PEIICHUS
[ToBTOpeHnue, 06001IIeHNE U

32 cuctemaru3anus 3HaHui. OCHOBHEBIC 1
burypsl, pakTel, TEOPEMBI Kypca
CTePEOMETPUHU

33 Wrorosas KoHTposIbHAs paboTa 1

34 [ToBTOpCHME, 06o6meHI/Ee u 1
CUCTeMAaTH3AIHsI 3HAHHUIA

OBILEE KOJIMYECTBO YACOB I1O 34

[TPOTPAMME







YYEBHO-METOANYECKOE OBECIIEYEHHUE
OBPA3OBATEJIBHOI'O ITPOLHECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI IJIS1 YYHEHUKA

METOAUYECKHUE MATEPHUAJIbBI IJIA YUUTEJIA

HUPPOBBIE OBPA3OBATEJ/IBHBIE PECYPCbHI U PECYPCbI CETH

HUHTEPHET






