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INOACHUTEJIBHASA 3AIINCKA

PaGouass mporpamma ydeOHoro Kypca «I['eomerpus» 0a30BOro YpOBHS IS
obyuarommxcst 10 —11 kmaccoB paspabotana Ha ocHoBe DenepanbHOro
roCyAapCTBEHHOTO 00pa30BaTENIbHOIO CTaHJapTa CPEAHEro O0IIero oOpa3oBaHusl,
C y4€TOM COBPEMEHHBIX MHPOBBIX TpeOOBaHUM, TMPEABABISIEMBIX K
MaTeMaTHYeCKOMY O0pa30BaHWIO, W TPATUIMKA POCCHUUCKOTO 00pa3oBaHUSI.
Peanuzanmst mporpaMMbpl 00€CTIEUNBAET OBJIAJACHHUE KIIOYEBBHIMU KOMIICTECHITUSIMH,
COCTABJISIIOIIMMHU OCHOBY JUISI CAMOPAa3BUTHSI U HENPEPHIBHOTO 00pa3oBaHMs,
IEJIOCTHOCTh OOIEKYJIbTYPHOTO, JUYHOCTHOTO M TO3HABATEIBHOTO PAa3BUTHUS
JUYHOCTH 00YJarOITUXCsl.

HEJIM N3YYEHUSA YYEBHOI'O KYPCA

Baxxnocth yueOHOTO Kypca TEOMETpMU Ha YPOBHE CpeIHero oOIIero
oOpa3oBaHHsi OOYyCIOBJIEHA MPAKTUYECKOW 3HAUYMMOCTBHIO METANpPEAMETHBIX H
IPEIMETHBIX PE3yJbTaTOB OOyUEHHUs T€OMETPUU B HAINPABICHUM JINYHOCTHOTO
pa3Butus oOyuaromuxcs, (OpMUPOBaHUA (YHKIUMOHAIBHOM MaTeMaTHUECKON
TPaMOTHOCTH, U3YYCHHUS APYTUX y4eOHBIX AUCIUILTNH. PasButue y oOyuarommxcs
MPAaBWIBHBIX MPEICTaBICHUA O CYIIHOCTH U TPOUCXOXKICHUU TEOMETPUUCCKUX
abCcTpakiuii, COOTHOLICHUH PEaTbHOT0 W HICAIBHOTO, XapaKTepe OTpakKeHUs
MaTEeMaTUYECKON HAayKOH SBJIEHMH U TPOLECCOB pEaJbHOrO0 MHUpPA, MECTe
re€OMETPUU B CUCTEME HAyK M POJIM MAaTEMATUYECKOTO MOJIETUPOBAHUS B HAYYHOM
MO3HAHUH U B MPAKTUKE CIIOCOOCTBYET (POPMHUPOBAHUIO HAYYHOTO MHUPOBO33PEHUS
yUalmxcs, a TakKe KauecTB MBIIUICHUS, HEOOXOAMMBIX MJisi ajanTalud B
COBPEMEHHOM OOIIECTBE.

['eomeTpus siBisieTcs OAHUM M3 0a30BBIX MPEIMETOB HAa YPOBHE CPEIHEro
oOmiero oOpa3oBaHUs, TaK Kak OOECIeYMBAaeT BO3MOXHOCTh H3Yy4YEHHUS Kak
JTUCIUIUINH €CTECTBEHHO-HAYYHON HAMPABICHHOCTH, TaK U TYMaHUTAPHOM.

Jlornyeckoe MbllUieHHE, (QOpMUPYEMOE MPU H3YYEHUU OO0YYarOLUMHUCS
MOHSTUWHBIX OCHOB T€OMETPHH U MTOCTPOCHUH IENOYKH JIOTHYECKUX YTBEPKIACHUN
B XOJ€ pEIICHUS TEOMETPUYECKUX 3aJady, YMEHHE BBIIBUTaTh WU OMPOBEPraTh
TUIIOTE3bl HETOCPEICTBEHHO HCIIONB3YIOTCS MPU PELIEHUH 3a7ad €CTECTBEHHO-
HAYYHOTO LIMKJIa, B YaCTHOCTHU U3 Kypca (PU3MKH.

YMeHue OpueHTHUPOBATHCS B MPOCTPAHCTBE UTPACT CYIIECTBEHHYIO POJb BO
BCEX 00JacTsIX AesITeNbHOCTH 4YenoBeka. OpueHTalus 4eloBeKa BO BPEMEHU H
MPOCTPAHCTBE — HEOOXOAMMOE YCIOBHE €ro COIMAIbHOTO ObITHsA, Gdopma
OTPaXXEHHUS OKPYXAIOLIEr0 MHUpa, YCJIOBHE YCIHEIIHOIO MO3HAHUS M aKTUBHOTO
npeoOpazoBanusi  AeicTBuTtenbHOCTH.  OnepupoBaHHE  MPOCTPAHCTBEHHBIMU
oOpa3zamMu 00bEAUHSIET pa3Hble BUAblI yUeOHON U TPYAOBOM I€ATETbHOCTH,



SBJIIETCSI OAHUM W3 MPOPECCHOHATBHO BaXXHBIX Ka4yeCTB, MOATOMY aKTyalbHA
3alaya (popMuUpOBaHUS y OOYYalOIIMXCS MPOCTPAHCTBEHHOTO MBIILICHUS Kak
Pa3HOBHJIHOCTH OOpA3HOrO0 MBIIUICHUS] — CYIIECTBEHHOTO KOMIIOHEHTa B
MOATOTOBKE K MPAKTUYECKOU JEATEIIBHOCTH 10 MHOTUM HAMPABJICHUSM.

[leas ocBoenusi mporpamMmbl yuyeOHOTo Kypca «['eomerpusi» Ha 0Ga3zoBoM
ypoBHE 0O0yueHus — 00I11e00pa3oBaTeibHOE U OOIIEKYJbTYPHOE pa3BUTHE
oOyuaromuxcss ~ uepe3  oOecredeHne  BO3MOXXHOCTH  MPHOOpETEHUs |
WCMOJIb30BaHUA CHCTEMATHYECKUX TE€OMETPUUYECKUX 3HAHUW W JCUCTBUHU,
cnenupUIHBIX TEOMETPUH, BO3MOKHOCTH YCIIEIITHOTO MPOJAOHKCHUS 00pa3oBaHUs
MO CTEIHAIBHOCTSIM, HE CBA3aHHBIM C IPUKJIAHBIM UCIIOJIb30BAHUEM T€OMETPHUH.

[Iporpamma no reoMeTpuu Ha 0a30BOM YpOBHE Ipe/Ha3HAuY€HA IS
OOyJaroIIMXCs CPEeTHEN ITKOJBI, HE MCIBITHIBABIINX 3HAYUTEIILHBIX 3aTPYyIHEHUN
Ha YpOBHE OCHOBHOIO 0011ero oopaszoBanusi. Takum oO6pa3zoM, oOydaroniyecs: Ha
0a30BOM YpOBHE JIOJDKHBI OCBOUTH OOIIME€ MaTeMaTUYECKHE YMEHUs, CBSI3aHHBIC
co creuudukoil reoMeTpur U HEOOXOAMMBIC JUIsl >KU3HU B COBPEMEHHOM
obmectBe. KpoMe 3TOr0o, OHM MMEIOT BO3MOXHOCTh M3YYHTh T'€OMETpHIO Ooliee
r1yOOKO, €CliM B JajbHEHIIEM BO3HUKHET HEOOXOJUMOCTb B T'€OMETPUYECKHUX
3HaHUAX B MPO(ECCUOHATBHOU NESITEILHOCTH.

JlocTikeHne 1ed  OCBOGHHUS MPOrpaMMbl  OOCCIEUMBACTCS PEIICHUEM
COOTBETCTBYIOIIMX 3ajay. [IpuopuTeTHBIMU 3ajayaMu OCBOCHHS Kypca
«I"'eomeTpun» Ha 6a30BoM ypoBHE B 10—11 kiaccax siBASIOTCSA:

e (opMupOBaHUE TMPEJACTABICHUS O TEOMETPUM KAaK YacTh MHPOBOU

KYJBTYpPbI U OCO3HAHUE €€ B3aUMOCBSI3H C OKPYKAIOIINM MUPOM;

e (opMupoBaHUE TPEJACTABICHUS O MHOTOTPAHHHMKAaX W Tejax BpalleHUus
KaK O BaXXHEHIIUX MaTeMaTUYECKHX MOJEIAX, [MO3BOJISIIOIINX OMUCHIBATH
Y U3y4aTh Pa3HbIC SIBJICHUS OKPYXKAIOIIETO MUPA;

e (opMupoOBaHHME YMEHHs pacrlo3HaBaTh Ha dYepTekax, MOJEIAX U B
peaJbHOM MHUpPE MHOTOTPAHHUKHU U TeJla BpallleHuUs;

e OBJIAJICHHE METOJIaMU PEIICHUsS 3aJlady Ha MOCTPOCHUSI Ha U300paKECHUSIX
MPOCTPAHCTBEHHBIX (PUTYD;

e (opMupoBaHue yMEHHS ONEPUPOBATH OCHOBHBIMH TMOHSATHUSAMH O
MHOTOTPAaHHHUKAX U TeJlaX BPAIICHUS U UX OCHOBHBIMH CBONCTBAMU;

e OBJIAJICHUE  QJITOPUTMaMM  pEIIEHHWS  OCHOBHBIX  THUIIOB  3ajady;
dbopMupOoBaHUE YMEHHUS MPOBOJAUTH  HECJIOXKHBIC JIOKa3aTEJIbHbIC
paccykIeHUsT B XOJE pPEIICHHUS CTEPEOMETPUUECKUX 3ajady M 3aJay C
MPAKTUYECKUM COJIEPKAHUEM;

e pa3BUTHE  HUHTEIUIEKTYaJIbHBIX M TBOPYECKHX CIIOCOOHOCTEH
oOydJarommxcsi, IO3HABaTEeJIbHOW  AKTUBHOCTHU,  HCCJIEAOBATEIhCKUX
YMEHUM, KpUTUIHOCTH MBIIUICHHUS;



e (opmupoBanue (byHKITMOHATBHON rPaMOTHOCTH, pEeIEBaHTHOM
F€OMETPUM: yMEHHUE PACIO3HABATh MPOSABICHUS  T'€OMETPUUECKUX
NOHATUH, OOBEKTOB W 3aKOHOMEPHOCTEH B pEAbHBIX >KU3HEHHBIX
CUTYyallHUsIX M MpPU HU3YyYEHUU JAPYTUX YUYEOHBIX MPEAMETOB, MPOSBICHHS
3aBHCHUMOCTE W 3aKOHOMEpHOCTeH, (OpMynHpoBaTh HX Ha S3BIKE
T€OMETPUHU U CO37aBaTh FT€OMETPHUUECKUE MOJEIIN, IPUMEHATh OCBOCHHBIN
F€OMETPUYECKHAN armapar s PEUICHHUs MPAKTUKO-OPHUEHTUPOBAHHBIX
3a71a4, MHTEPIIPETUPOBATh U OLICHUBATH MMOJTYyYECHHBIE PE3YJIbTATHI.

OTIMYUTENHFHONM OCOOCHHOCTBIO MPOTPAMMBI SIBJISIETCS BKIIIOUEHHE B KYpC
CTEPEOMETPUM B Hayalle €ro H3y4YeHus 3aJad, pelIaeMblX Ha YpPOBHE
WHTYUTUBHOTO TIO3HAHUS, M ONPeAEeNEHHBIM 00pa3oM opraHM30oBaHHas padoTa HaJ
HUMH, 4YTO CIOCOOCTBYIOT PAa3BUTHIO JIOTUYECKOIO M IMPOCTPAHCTBEHHOI'O
MBIIUICHUS, CTUMYJINPYET MPOTEKaHWE MHTYUTHBHBIX MPOLECCOB, MOTUBUPYET K
JAIbHENIIEMY U3YUCHUIO IIPEAMETA.

[Tpennourenue oTAAETCA HArISAHO-KOHCTPYKTUBHOMY METOAY OOy4Y€HUSs, TO
€CTh TEOPETUYECKHE 3HAHUS UMEIOT B CBOEH OCHOBE YYBCTBEHHOCTH MPEAMETHO-
IIPAKTUYECKOM JEATEIbHOCTH. Pa3BUTHE NPOCTPAHCTBEHHBIX NPEACTABICHUN Y
yUYallUXCsl B Kypce CTEpEOMETPUM IPOBOAWUTCA 3a CUET PELICHHs 3a1ad  Ha
CO3/JaHM€  NPOCTPAHCTBEHHBIX 00pa3oB W  3aJad Ha  ONEpPUpPOBAHHE
IPOCTPAaHCTBEHHbIMU 0Opa3amu. Co3naHue oOpa3a MPOBOJUTCA C ONOPOM Ha
HaIJIIHOCTh, a OIEpUpOBaHUE O00pa3oM — B YCIOBHSIX OTBJICYEHHUS OT
HaIJISTHOCTH, MBICIEHHOTO U3MEHEHHUSI €T0 HCXOJAHOIO COACPKAHUS.

OcHoBHBIE copaep:karenbHble TuHUU Kypca «['eomerpum» B 10-11 knaccax:
«MHororpanHukm», «IIpsiMble U IUIOCKOCTH B ITPOCTPAHCTBE», « Teia BpaleHus»,
«BEeKTOpbI U KOOPAUHATHI B IIPOCTPAHCTBE». POPMUPOBAHUE JIOTUUECKUX YMEHUN
pacnpenensieTcss HE TOJbKO IO COJAEPXKATENbHBIM JIMHHMSM, HO W 1O ToJaM
oOy4eHHs Ha YPOBHE CpPEHEro 00IIero 0opa3oBaHusl.

ConepxaHnue 00pa3oBaHUS, COOTBETCTBYIOLIEE MNPEAMETHBIM pe3yJIbTaTaMm
OCBOEHHUSI paboyeil mporpaMMmbl, paclpenenéHHbIM 10 TrojaM OO0y4YeHHs,
CTPYKTYpUPOBAaHO TakuM oOpa3oM, 4YTOObl OBJAJ€HHE T'€OMETPHUUECKUMHU
MOHATUSIMU U HaBBIKAMH OCYIIECTBIISUIOCH MOCIEN0BATENBLHO M MOCTYNATENBHO, C
COOJII0/IEHNEM MPUHIIMIA TPEEMCTBEHHOCTH, YTOObI HOBBIE 3HAHUS BKIIIOYAIUCH B
OOIIYI0 CHCTEMY T'€OMETPUYECKUX MPEJCTABICHUNA OOYyYaArONIMXCS, PACIIMpAs U
yriay6usist €€, o0pa3ysi MPOYHbIE MHOKECTBEHHBIE CBSI3U.

MECTO YYEBHOI'O KYPCA B YYEBHOM IIJIAHE

Ha u3ydeHue reomerpun oTBoauTCS 2 yaca B Heaenro B 10 knacce u 1 yac B
Henento B 11 kiacce, Bcero 3a JiBa roga oOydeHus - 102 yueOHbIX yaca.



COAEPXKXAHUE YYEBHOTI' O KYPCA
10 KITACC

IIpsiMbIe ¥ IJIOCKOCTH B IIPOCTPAHCTBE

OcHOBHBIE ~ TOHATHS ~ cTepeomeTpud. Touka, mpsAMas, IUIOCKOCTb,
npoctpaHcTBO. [loHATHE 00 aKCMOMaTWYEeCKOM MOCTPOEHUH CTEPEOMETPHH:
aKCHOMBI CTEPEOMETPHUHM U CIEACTBUS U3 HUX.

B3auMHOE pacnojgokeHWe IMpsMBIX B INPOCTPAHCTBE: IEPECEKAIOIIMECH,
napajuielbHble M CKpEIIMBAIOIMECS MNpsMble. [lapauieabHOCTh NPAMBIX U
IJIOCKOCTEW B NPOCTPAHCTBE: MApPAJUICIbHBIE MNPSIMbIE B  IIPOCTPAHCTBE;
[apaJuIeNIbBHOCTh TPEX MPAMBIX; MNAPAILIEIBHOCTh NMPAMOW M IUIOCKOCTH. YTUIBI C
COHAIIPaBIECHHBIMA CTOPOHAMM; YIrOJd MEXAy IpsAMBIMM B IIPOCTPAHCTBE.
[lapannenbHOCTh  IUIOCKOCTEH: napajulelIbHble  IUIOCKOCTH, CBOMCTBa
napajienbHbIX IIockocTtei. IlpocTeiimne npocTpaHCTBEHHbIE (UIYpPHI Ha
IJIOCKOCTH: TETpa’ap, KyO, MapaieJenumnes]; HOCTPOEHUE CEUEHUM.

IleprieHIUKYJISAPHOCTD MPSIMON U IUIOCKOCTH: NEPIIECHIUKYJIAPHBIE NIPSMbIC B
IIPOCTPAHCTBE, NPSMBIE MapaJUICIbHBIE M TEPIECHAUKYISPHBIE K IUIOCKOCTH,
IPU3HAK NEPHEHAUKYIAPHOCTH MPSIMOM M IUIOCKOCTH, TEOpemMa O MpPIMOU
IIEPIIECHIUKYJIAPHON IUIOCKOCTH. YTIUIBI B IIPOCTPAHCTBE: YIOJI MEXAY NPSIMON U
IUIOCKOCTBIO;  JABYIPAHHBIM  YroJl, JIMHEHHBIA yroia JABYTPAaHHOIO  yIUia.
[leprieHIUKYIISIp U HAKJIOHHBIE: PACCTOSIHUE OT TOYKH JI0 IJIOCKOCTH, PACCTOSTHUE
OT NOpsSMOM A0  IUIOCKOCTH, TMpOeKUuus  (GUrypel Ha  IUIOCKOCTb.
[leprieHIUKYJISAPHOCTh  IUIOCKOCTEH: NPU3HAK  IEPIEHIUKYJSIPHOCTH  ABYX
IJI0CKOCTEN. Teopema o TpEX NEPIEHAUKYIISPaXx.

MHoOrorpaHHuKH

[loHATHE MHOTOTpaHHMKA, OCHOBHBIE AJIEMEHTHl MHOTOTPAHHMKA, BBIITYKJIbIE
Y HEBBIITYKJIbIE MHOTOTPAaHHUKH; pa3BEPTKAa MHOrorpaHHuka. [Ipusma: n-yroypHas
npu3Ma; TpaHU U OCHOBAHHUS NPU3MBI; NpsiMasi U HaKJIOHHAs MPU3Mbl; OOKOBas U
MTOJTHAs ITOBEPXHOCTh IIPU3MBL. [Tapannenenunen, MPSAMOYTOJIbHBIN
napajuleJienunes, U ero cBoucrsa. llupammpa: n-yroinpHas nupamuia, TPaHU U
OCHOBAaHME MUPAMHU/JIbI; OOKOBAs U MOJIHAS IOBEPXHOCTh MUPAMU/IbI; TPABUIIbHAS U
yCeu€HHas MNHMpaMHuJa. OJEMEHThl TMpu3Mbl M nupamuibl. [IpaBuiibHBIE
MHOTOI'PAaHHHUKH: MOHSITHE MPAaBHWJIBHOIO MHOIOTPAHHMKA; MpaBUJIbHAS MPU3Ma U
NpaBWJIbHAs MHPAMHIA; TPaBUJIbHAS TPEYrojbHas NUPaMUIa W TPABUIIbHBIN
teTpa’ap; KkyO. IlpeacrtaBieHwe O MpPaBWIbHBIX MHOTOIPAHHUKAX: OKTadp,
nozeka’ip u ukocasap. CeueHust npu3Mbl U IUPAMUAIBI.

CumMeTpuss B IIPOCTPAHCTBE: CHUMMETPHUS OTHOCHUTEJIIBHO TOYKH, IPSMOM,
IJIOCKOCTU.  OJEMEHTBl CUMMETPUM B MNHpaMUAax, Mapajulesenunenax,
NPaBUJIbHBIX MHOTOIPAHHHUKAX.



Brruncnenre SJI€eMEHTOB MHOTOTPAaHHUKOB: pE&Opa, AWAroHANM, YTJIbI.
[Inomans OOKOBOW MOBEPXHOCTH U TMOJHOW MOBEPXHOCTU MPSIMON MPHU3MBI,
IJIOIIAJh OCHOBAaHMM, TeopeMa O OOKOBOM MOBEPXHOCTH MPSMON MPHU3MBI.
[Tnomans OOKOBOW TMOBEPXHOCTH W TIOBEPXHOCTH TMPABUILHON TMHPAMHUIBI,
TeopemMa O IUIomaan yced€éHHoW mnupamunabl. Ilomstne 00 o00BEMe. OO0BEM
MUPaMUIbI, TPA3MBI.

[TomoGueie Tena B mpocTtpaHcTBe. COOTHOMIEHUS MEXAY IUIOMIAAIMU
MOBEPXHOCTEH, 00BEMaMU TTOTOOHBIX TEJI.

11 KIIACC

TeJsia BpaieHnus

HunuHaapuyeckas MTOBEPXHOCTb, oOpasytoiue UUJIMHIPUYECKON
MOBEPXHOCTH, OCh MWJIMHAPUYECKON moBepxHocTH. [luiuHap: ocHOBaHHMS U
OOKOBasi TMOBEPXHOCThb, O0Opa3zyroliass U OCh; IUIONIAAb OOKOBOM M TMOJHOU
MTOBEPXHOCTH.

Konnueckass moBepXHOCTh, 00pa3yroliie KOHUYECKON MOBEPXHOCTH, OCh U
BEpIIMHA KOHUYECKOM MmoBepxHOcTU. KoHyC: ocCHOBaHUE U BepIillMHA, 00pa3yrolasi
U OCh; IUIOIMIAJh OOKOBOM M TIOJHOM TOBEPXHOCTH. YCEUYEHHBIA KOHYC:
oOpazyrolue 1 BbICOTa; OCHOBAHMS M OOKOBasi TOBEPXHOCTb.

Cdepa u map: 1HeHTp, paauyc, AUAMETp; IUIONMIAJb MOBEPXHOCTH C(hEpHI.
B3auMHoe pacnonoxxenue chepsl U IMIIOCKOCTH; KacaTeslbHas IIOCKOCTh K cdepe;
101 CEephI.

N3o0paxkeHue Ten BpalleHus: Ha MIOCKOCTH. Pa3BépTka MuIMHApPa U KOHYCA.

KomOunauu ten BpallleHHs] 1 MHOTOTPAaHHUKOB. MHOTOTpaHHUK,
OMMCaHHBIA OKoJI0 cdephl; cdepa, BOUCAHHAST B MHOTOTPAHHUK, WA TEJO
BpAaIlCHUS.

[Tonsarue 06 06BEMe. OCHOBHBIE CBOMCTBA 00BEMOB Tell. Teopema 00 00béMe
NPSIMOYTOJILHOTO TMapajuiesienunena u cieacteuss u3 Heé. OO0bEM HuIMHApA,
KoHyca. O0BEM 11apa u 1ioaab cepsol.

[Tono6nple Tena B mpocTpaHcTBE. COOTHOIICHUS MEXKIY IUIOMIAISIMH
MOBEPXHOCTEHN, 00BEMaMU TT0JI0OHBIX TEJI.

Ceuenns mwiuHApa (MapauieIbHO W TMEPHEHIUKYISIPHO OCH), CEUYEHUS
KOHyca (mapajieIbHO€ OCHOBAaHUIO M MPOXOJAIIEE YEpe3 BEPUIMHY), CEUEHUS
mapa.

BekTopbl H KOOPAMHATHI B IPOCTPAHCTBE

BekTop Ha m1ockocTu U B mpocTpaHcTBe. Cl0KEHUE U BEIYUTAHUE BEKTOPOB.
YMHOXEeHHE BEeKTOpa Ha 4yucio. Pa3nokeHue BekTopa 1o TpéM HEKOMILIaHAPHBIM
BekTopaM. IIpaBuno mapamnenenunena. Pemienue 3amad, CBS3aHHBIX  C
IIPUMEHECHUEM TIpaBUJl JEUCTBUU C BEKTOpamu. lIpsmoyromnpHas cucrema



KoopauHaT B mnpoctpaHcTBe. Koopawnatel Bekrtopa. IIpocreimme 3amaum B
KOOpAMHATax. Yrojl Mexay BekropaMmu. CKalsipHOE NPOHM3BEICHUE BEKTOPOB.
Brluncnenne yrioB Mexay MPSAMBIMHU U IUIOCKOCTSIMU. KoOpamHaTHO-BEKTOPHBII
METOJI PH PEIICHUN T€OMETPUUECKUX 3a/1a4.



INJIAHUPYEMBIE PE3YJIBTATBI
JIMYHOCTHBIE PE3YJIBTATBI

JIM4HOCTHBIE pe3ydbTaThl OCBOEHUS NPOrpaMMbl Y4eOHOro MpeaMeTa
«MaremaTrka» XxapakTepUu3yrTCs:

I'pa:xknanckoe BocnuTaHue:

c(hOPMHUPOBAHHOCTHIO TPAKTAHCKON TO3UIIMN 00YUaIOMIET0Cs] KaK aKTUBHOTO
U OTBETCTBEHHOTO 4YJ€HAa POCCHUUCKOTO OO0IIecTBa, MPEACTaBICHUEM O
MaTEMaTUYECKUX OCHOBAaX (PDYHKIIMOHUPOBAHMS PA3IUYHBIX CTPYKTYp, SBICHUH,
Ipolenyp TpaxkAaHCKOTO oOmecTBa (BBIOOPHI, OMPOCHI W Ip.), YMEHHEM
B3aMMOJICCTBOBaTh C COLMAJIbHBIMA HWHCTUTYTAMHU B COOTBETCTBUM C HX
(GYHKIUSAMY 1 HA3HAYCHHUEM.

IHaTpuoTrnyeckoe BOCIUTAHME:

c(hOpMUPOBAHHOCTHIO POCCUICKON IpakIaHCKOW UJICHTUYHOCTH, YBAKCHUS K
IIPOLJIOMY Y HACTOALIEMY POCCHUMCKOW MAaTE€MAaTUKH, IEHHOCTHBIM OTHOLLIEHUEM K
JOCTHXKEHUSAM POCCUMCKUX MAaTEMATUKOB U POCCUMCKOW MAaTEMaTUYECKOU LIKOJIBL,
K KCIOJIb30BAaHUIO ATUX JOCTHXKEHUM B JIPYTMX HayKaxX, TEXHOJOTHUSIX, cdepax
SKOHOMUKHU.

JIlyX0OBHO-HPABCTBEHHOI'0 BOCIIMTAHMS

OCO3HAHUEM JTYXOBHBIX LIEHHOCTEN POCCHICKOTO HApoJa;
c(hOpPMUPOBAHHOCTHIO  HPABCTBEHHOI'O  CO3HAHMS, HTUYECKOTO  IOBEICHUS,
CBSI3AHHOTO C MPAKTUYECKUM MPUMEHEHUEM JOCTUKEHUN HAYKU U JIESITEIbHOCTBIO
y4€HOT0; OCO3HAHHUEM JIMYHOTO BKJIAJIa B MOCTPOEHUE YCTOMYMBOTO OYIYIIETO.

JcTeTH4ecKoe BOCIUTAHKE:

ACTETUYECKUM OTHOLICHUEM K MHUPY, BKIIOYas 3CTETUKY MaTEMaTUUYECKUX
3aKOHOMEPHOCTEM, 00BEKTOB, 3a1ad, pEIIEHU, pacCyXICHUN;
BOCHPUUMUYHMBOCTBIO K MATEMaTUYECKHAM ACIIEKTaM Pa3JIUYHBIX BUJIOB HCKYCCTBA.

du3nyecKoe BOCIUTAHNE:

cOPMHPOBAHHOCTHIO yMEHHUS TPUMEHATh MaTEMaTUYECKHE 3HAHHS B
MHTEpecax 37J0pOBOTO U 6e30macHOro 00pasa *KU3HHU, OTBETCTBEHHOTO OTHOIIEHUS
K CBOEMY 3J0pOBbIO (3I0POBOE MUTAHUE, COAUTAHCUPOBAHHBIN PEKUM 3aHATHI U

OTJbIXa, peryJsipHas dusnueckas aAKTUBHOCTb); (bu3HUecKoro
COBEPILIEHCTBOBAHMSI, npu 3aHITHIX CIIOPTHUBHO-03J0POBUTEIBHOM
NEATEIBHOCTBIO.

Tpynosoe Bociutanue:

TOTOBHOCTBIO K TPYyAy, OCO3HAHWMEM ILIEHHOCTU TPYAOJIOOUS; UHTEPECOM K
paznmuyHbiM  cpepam  NpPodEeCcCHOHANBHONW  JEATEIBHOCTH, CBS3aHHBIM  C
MaTeMaTUKOW M €€ MNPUIIOKEHUSIMH, YMEHHEM COBEpIIAaTh OCO3HAHHBIM BHIOOD
Oyayuieit nmpodeccun U peaan30BbIBATb COOCTBEHHBIE KU3HEHHBIC TIAHBI;



TOTOBHOCTBIO W  CIOCOOHOCTBIO K MAaTeMaTHMYeCKOMYy OOpa30BaHHUIO W
caM000pa30BaHUI0 Ha MPOTSIKCHUH BCEH JKU3HU, TOTOBHOCTHIO K AKTUBHOMY
YYaCTHUIO B PEIICHUH MPAKTUICCKUX 3a/1ad MaTeMaTHIEeCKON HalpaBICHHOCTH.

IKOJOTHYECKOEe BOCITUTAHUE:

c(OPMUPOBAHHOCTHIO JKOJOTHYECKONW KyJIbTypbhl, MOHHMMAaHUEM BIIHSHHS
COLIMATbHO-PKOHOMUYECKUX TPOIIECCOB Ha COCTOSIHME MPUPOTHONW M COLMATHHON
CpeIbl, OCO3HAaHHEM TJIO0ATBLHOTO  XapakTepa AKOJOTHYCCKUX  IPOOJIeM;
OpUCHTAIMCH Ha MPUMEHCHHE MaTEeMaTHYCCKHX 3HAHUHN JUIS PEIICHHS 3a]ad B
o0nacTh OKpyXKawIeld cpepl, IUIAHUPOBAHUS TIOCTYNIKOB U OIEHKA HX
BO3MOJKHBIX MTOCIIEICTBHM ISl OKPYIKAIOIICH CpEeIbl.

LleHHOCTH HAYYHOTO MO3HAHMSA:

Cc(OPMUPOBAHHOCTHIO MHPOBO33PCHHUS, COOTBETCTBYIOIIETO COBPEMCHHOMY
YPOBHIO  pa3BUTHS HAykKH M  OOIICCTBCHHOW IPAKTUKH, ITOHUMaHHEM
MaTEeMaTHYECKOH HayKM KakK CQepbl 4YeIOBCUYECCKOM IEATCIIBHOCTH, JTaIlloB e
pPa3BUTHA W 3HAYUMOCTH I DPA3BUTHUS IMBWIM3AIWH, OBJAJCHUEM S3BIKOM
MaTEeMaTHKd W MaTeMaTHYECKOH KyJIbTypOd KakK CpEICTBOM IIO3HAHUS MUPA,;
TOTOBHOCTBIO OCYIICCTBIIATH IPOSKTHYIO M HCCIICIOBATEIBCKYIO JCATCIBHOCTD
WHIMBHUIYAIBHO U B TPYIIIIE.

METAIIPEJMETHBIE PE3YJIBTATBI

MeTtamnpenMeTHbIe pe3yabTaThl OCBOCHUS MPOrPaMMbl yU4eOHOTO MpeaMeTa
«Marematuka XapaKTEePU3YIOTCA OBJIAJICHUEM YHUBEPCATbHBIMU
NO3HAGAMENbHBIMU  OCUCMBUAMU,  VHUBEPCANbHLIMU — KOMMYHUKAMUBHBIMU
0elcmeusmMu, YHUBEPCANbHbIMU Pe2YIAMUSHLIMU OeUCTNEUIMU.

1)  Vuusepcanvnvie  noznasamensuwvie  Oeiicmeus, — obecneuusarom
Gopmuposanue 06a306bIX KOSHUMUBHBIX NPOYECCO8 0OYUaWuUxcs (0ceoeHue
Memo008  NO3HAHUA — OKpYXHCAlowjeco  Mupa,  NpUMEeHeHue  JI02UYecKUXx,
ucce008amenbCKux onepayull, ymeHui pabomams ¢ uHgopmayueti).

Bba3oBble joruueckue JeMCTBUSA:

e BBIABISITh U XapaKTEPU30BATh CYIIECTBCHHBIC MTPU3HAKN MATEMAaTHYCCKUX
OOBEKTOB, TOHSATUN, OTHOIICHUHA MEXIy MOHITHAMU; (DOpMyIUpOBATH
OTpEJICICHUs] ~ MOHATUN; yCTAHABJIMBATh  CYIIECCTBEHHBIH  MPHU3HAK
KJaccu(uKalmy, OCHOBAaHMS [JIsi OOOOILIEHUS U CpaBHEHUS, KPUTEpUU
MIPOBOJAMMOTO aHAJIN3a;

e BOCIpPUHUMATH, (QOPMYIHpPOBATH H  MPEOOPA3OBBIBATH  CYXKICHUS:
YTBEPAUTEIbHBIE W OTPUIIATEIbHBIC, €IUHUYHBIC, YACTHBICE W OOIIHE;
YCIIOBHBIE;

e BBIBISATH  MaTEMaTHYECKME  3aKOHOMEPHOCTH,  B3aWMOCBSI3U U
NpOTUBOpPEYHs B (DaKTaX, JAHHBIX, HAOMIOACHUSAX W YTBEPKICHUSX;



npemjiaraTb  KPpUTEpUM  JUISL  BBISBICHUS  3aKOHOMEPHOCTEN U
MIPOTUBOPEUNH;

e J€JaTh BBIBOJABI C HCIIOJb30BAHUEM 3aKOHOB JIOTMKH, NEAYKTUBHBIX M
WHIYKTUBHBIX YMO3aKIIOUEHHI, YMO3aKIIFOUEHHI 110 aHAJIOTUH;

e TPOBOJUTH CaMOCTOSITEIIEHO J0Ka3aTeNbCTBA MaTeMaTUYECKHUX
YTBEPKJICHUM (MPsSMbIE U OT MPOTUBHOTO), BHICTPAUBATH apryMEHTAIIUIO,
IPUBOJUTH MPUMEPHl U KOHTPIPUMEPHI; OOOCHOBHIBATH COOCTBEHHBIC
CYXKJICHUS U BBIBO/IbI;

e BbIOMpaTh CHOCOO pelleHus y4eOHOW 3amaud (CpaBHUBAaTh HECKOJIBKO
BApUAHTOB peElIEHUs, BBHIOUpaATh Hauboiee MNOAXOMANIMI ¢ y4€ToM
CaMOCTOATENILHO BBIJICJICHHBIX KPUTEPHUEB).

ba3oBble uccienoBareJbcKHue 1eHCTBHUSA:

e HCIIOJb30BATh BOMPOCHI KaK HCCIEAOBATEIbCKUNA MHCTPYMEHT MO3HAHUS;
(GopMynupoBaTh BOIPOCH], (UKCHUPYIOLIUME MPOTUBOPEUYUE, MPOOIEMY,
yCTaHaBJIMBAaTh WCKOMOE€ W  JaHHOEe, (OpPMHUpPOBATH  THUIOTE3Y,
apryMEHTUPOBATH CBOIO MO3UIINIO, MHEHUE;

e IPOBOJUTH CaMOCTOSITEJIBHO CIUTAHMPOBAaHHBIN HKCIIEPUMEHT,
UCCJEIOBAHUE II0 YCTAHOBJIEHUID OCOOEHHOCTEM MaTeMaTHU4ecKOro
OOBEKTa, SBJIECHHS, IMPOLECCA, BBIABICHUIO 3aBUCUMOCTEH MEXIy
00BEKTaMHU, SIBICHUSMU, IPOLIECCAMU;

e CaMOCTOSITENIBHO (POPMYJIUPOBATH OOOOLIECHHS U BBIBOJBI IO pe3yJbTaTam
NPOBENEHHOTO HAOJIOJIEHUS, MCCIIEOBAaHUS, OLUEHUBATH JIOCTOBEPHOCTH
MOJTYYEHHBIX PE3YJIbTAaTOB, BHIBOJIOB U 0000IIECHUIA;

e IIPOTHO3MPOBATh BO3MOXHOE Pa3BUTHE IIpOllecCa, a TaKKE BBIIBUIaTh
IIPENATIOIOKEHNS O €r0 PA3BUTHH B HOBBIX YCIIOBHSIX.

Pabora c undgopmanmei:

e BBIABIATH JepuUThl MHGOOPMAIIUH, TAHHBIX, HEOOXOAUMBIX JUIsI OTBETA
Ha BOIIPOC U JIA PEUICHUS 33]a4H;

e BbIOMpaTh UWH(OpPMAIMIO U3  WCTOYHHUKOB  PA3IMYHBIX  THUIIOB,
aHAIM3UPOBaTh, CUCTEMATU3UPOBATh U UHTEPIPETHUPOBATH MH(OpMAIHIO
pa3IUYHBIX BUAOB U (POPM IIPEICTABIICHNUS,

e CTPYKTYpUpOBaTh MH(GOPMALIMIO, IPEICTABIATh €€ B pa3IMyHbIX (hopmax,
WJUTIOCTPUPOBATH TpadUUuECcKH;

e OILICHUBATH HaJIEKHOCTh uHbOopMaIuu 1o CaMOCTOSITEJIBHO
chOPMYIUPOBAHHBIM KPUTEPUSIM.

2)  Vuusepcanvhvie KOMMYHUKamu@Hwble Oelcmeus, 0becneuusarom

CchOpMUPOBAHHOCMb COYUATILHBIX HABLIKOS 00YUAIOUWUXCHL.

Oo0menne:



BOCIPUHUMATh U  (QOPMYITUPOBATH CYXKACHHS B COOTBETCTBUU C
YCIOBUSIMU U LIETSIMU OOIIEHHUS; CHO, TOYHO, TPAMOTHO BBIPAXKaTh CBOIO
TOYKY 3PEHHMsI B YCTHBIX M IMCBMEHHBIX TEKCTaX, 1aBaTh MOSCHEHUS II0
XOJly PEIIeHUS 3a1a4l, KOMMEHTHPOBATH ITOJyYECHHBIN PE3yJIbTaT;

B X0JI¢ 00CYKJIEHU 3a7]aBaTh BOIPOCHI IO CYIIECTBY 00CYK1a€MOM TEMBI,
po0JIeMBbl, perIaeMoi 3aJ1auM, BbICKa3bIBaTh UJIEU, HAIICJIEHHBIE HA TIOUCK
pELICHMs; COMOCTaBISATh CBOU CYXIECHHS C CYXICHUSMU JPYrux
YYaCTHHKOB JUanora, OOHapyKUBaTh PAa3JIM4YU€ M CXOACTBO MO3MUIUI; B
KOPPEKTHOH popme popMyIrpoBaTh pa3HOTIACHS, CBOU BO3PAKEHUS;
IPEACTABIATh  PE3yJbTAaThl  PEHICHUS  3aJadd,  JKCIIEPUMEHTA,
UCCIIEIOBaHMsI,  IPOEKTa;  CaMOCTOSITEIbHO  BBIOMpaTh  Qopmar
BBICTYIUICHHUS C YYETOM 3a]a4 IPE3ECHTALUUA U OCOOEHHOCTEN ayIUTOPUH.

CoTpyaHu4ecTBo:

3)

MOHMMATh W HCIHOJIB30BaTh  NPEHMYIIECTBA  KOMAaHIHOH U
WHIUBUTyaIbHON paOOThI MPU PEIICHUH YYEOHBIX 33/1a4; TPUHUMATh 11eJ1b
COBMECTHOW JEATEIBHOCTH, TUIAHUPOBATH OPTAHM3AIlMI0 COBMECTHOM
paboThl, pacrpenensTh BUABI padoT, JOTOBAPUBATHCS, 00CYKIATh MPOIECC
U pe3ynbTaT paboThl; 000011aTh MHEHUSI HECKOIBKUX JIIOJICH;
y4acTBOBaTh B IPYyMIMoBbIX ¢hopmax paboThl (00CYykAeHUS, 0OOMEH MHEHUM,
«MO3TOBBIE MITYPMBD» W HHBIE); BBINOJIHATH CBOIO YacTh pabOTHl U
KOOPJIMHUPOBATh CBOM JECUCTBUS C JPYTHMH WICHAMH KOMAaHJIbI;
OIICHWBATh KAa4E€CTBO CBOETO BKJaJa B OOIIUI MPOIYKT MO KPUTEPHUSIM,
chOpMYIUPOBAHHBIM YYaCTHUKAMU B3aUMOJICUCTBHUSI.

Vuueepcanvnuvie  pezynamuenvie  Oeticmesusl, obecneuusarom

Gdopmuposarue cMbICIOBbIX YCIMAHOBOK U HCUSHEHHBLX HABLIKOG TUYHOCHIU.
Camoopranu3amnus:

COCTaBJISATH ILJIaH, AJITOPUTM PEILICHUS 3a/1aui, BHIOUPATh CIIOCO0 peIIeHUs
C Y4€TOM UMEIOIIHUXCS PECYPCOB U COOCTBEHHBIX BO3MOYKHOCTEH,
apryMEHTHUPOBATh U KOPPEKTUPOBATH BAPUAHTHI PEIICHUMN C YYETOM HOBOM
uHdopmaIuu.

CaMOKOHTPOJIb:

BJIaJICTh HABBIKAMHM  IIO03HABATCIBLHOM peQEeKCHM KaK OCO3HaHUS
COBEPILIAEMBIX JICHCTBUN U MBICIMTEIBHBIX MPOILECCOB, UX PE3YIbTATOB,;
BJIAJIETh CIOCOOAMHM  CaMOIPOBEPKH, CaMOKOHTpOJS —Mpolecca M
pe3yJibTaTa pEIICHUsI MATEMATUYECKOU 3a/1a4H;

MPEABUAETh TPYAHOCTH, KOTOPBIE MOTYT BO3HHMKHYTHh IIPH PELICHUU
3a7a4M, BHOCUTHh KOPPEKTHBBI B [IESITEIBHOCTh HAa OCHOBE HOBBIX
00CTOATENIbCTB, TAHHBIX, HAWJIEHHBIX OIUOOK, BHISIBICHHBIX TPYAHOCTEH;



e OIIGHUBATh COOTBETCTBUE pe3yjibTaTa IEIW W YCIOBUAM, OOBICHSTH
NPUYUHBI JOCTHXKEHUS WM HEJIOCTHMKEHUS PE3yJIbTaTOB JACSTEIbHOCTH,
HAXOJIUTh OIIMOKY, 1aBaTh OLIEHKY MPUOOPETEHHOMY OIBITY.

INPEAMETHBIE PE3YJIBTATDBI

10 KJIACC

OmnepupoBaTh NOHIATUSAMU: TOUKA, IIPsIMasi, IIOCKOCTb.

[TpuMeHATh aKCMOMBI CTEPEOMETPUU U CIEJICTBUS W3 HUX IPU PELICHUU
F€OMETPUYECKUX 3a/aY.

OmnepupoBaTh NOHATUAMU: MAPAIIETBHOCT U NEPIEHANKYISAPHOCTD MPSMBIX
U IIJIOCKOCTEH.

KnaccuduumpoBate B3aUMHOE paCHOJIOKEHUE MNPAMBIX MU IUIOCKOCTEH B
IIPOCTPAHCTBE.

OnepupoBaTh MOHATUAMM: JABYTPaHHBIA Yroj, TpaHU JBYTPAHHOTO YIIa,
pedpo BYrpaHHOrO yrja; JUHEHHBIA Yrojl ABYTPAaHHOIO yIJja; rpajycHas mepa
JBYTPAHHOTO yIJa.

OnepupoBaTh MOHATUSMU: MHOTOTPAHHUK, BBINYKJIBIA W HEBBITYKIIBIA
MHOTOIPaHHHK, 3JIEMEHTHI MHOTOTPAHHUKA, TPaBUIIbHBIN MHOTOTPaHHUK.

Pacno3HaBaTh OCHOBHBIE BHUJABl MHOTOIPAaHHUKOB (MHUpamMuaa; MpuU3Ma,
IPSIMOYTOJIBHBIN MapaieNnenumnes, Ky0).

KnaccupumupoBat ~ MHOTOTpaHHUKHM,  BbIOMpass ~ OCHOBaHUS UL
Kiaccuukanmy  (BBITYKJIbIE M HEBBINYKJIblE MHOTOTPAHHUKH; MpaBUJIbHBIC
MHOTOTPAHHUKU; TIPSIMbIE U HAKIIOHHBIE MPU3MBbI, TapAJIJIEICHUIEb] ).

OnepupoBath NOHATUAMHU: CEKYILAsI NIOCKOCTh, CEYEHHE MHOIOTPAaHHUKOB.

OOBACHATD NPUHLUIIBI TIOCTPOCHUSI CEYEHHM, UCTIOIB3YSI METOJ CIIEOB.

CrpouTh ceu€HHS MHOTOIPAHHUKOB  METOJOM  CJIENOB, BBINOJHATH
(BBIHOCHBIE) MJIOCKHE YEPTEKH M3 PUCYHKOB MPOCTBHIX OOBEMHBIX (UTYp: BHI
CBEpXY, COOKY, CHU3Y.

Pemarp 3a7aun Ha HaXOXKJIEHHE TEOMETPUUECKUX BEJIMYUH IO 00pas3am Wiu
QITOPUTMaM, TPUMEHSSI W3BECTHBIE AHAIWTHUYECKHE METOJbl IpPHU PpELICHUU
CTaHJAPTHBIX MAaTEeMAaTHYECKUX 337a4 HAa BBIUMCIECHUE PACCTOSHUM MEXIY ABYMS
TOYKaMH, OT TOYKM JO NpsAMOM, OT TOYKM JIO IUIOCKOCTH, MEXIY
CKPELIMBAIOIIUMUCS MTPSMBIMHU.

Pemars 3a7aun Ha HaxXOXKJIEHHE TEOMETPUUECKUX BEJIMYMH MO 00pa3iam Wiu
QITOPUTMAM, TNPUMEHSS W3BECTHBIE AHAIUTUYECKHE METOJbl NPHU PELICHUU
CTaHJAPTHBIX  MaTEMaTHYECKMX 3a/Jady Ha  BBIYUCIEHHE YIJIOB  MEXAY
CKPEUIMBAIOIIMMHUCS TPSIMBIMH, MEXIy HPsIMOM U IUJIOCKOCTBIO, MEXAY
IJIOCKOCTSIMH, IBYTPaHHBIX YIJIOB.



Bbrancnsate 00bEMBI M IJIOMAAN MMOBEPXHOCTEH MHOTOTPAHHUKOB (IIpHU3Ma,
nupaMyuja) € TMOpUMEHEHUuEM (QOopMyJl; BBIYUCIATH COOTHOLUEHUS MEXKIY
IUIOIIA/IIMU TOBEPXHOCTEHN, 00bEMaMU MOIOOHBIX MHOTOTPAaHHHUKOB.

OnepupoBaTh NOHATHAMHU: CHMMETPHUS B IIPOCTPAHCTBE; LEHTP, OCb M
IUIOCKOCTh CHMMETPHH; LIEHTP, OCh U IJIIOCKOCTh CHMMETPHUH (PUTYPHI.

W3Bnekatb, MpeoOpa3oBbIBAT M HHTEPIPETUPOBATH HHPOPMAIHIO O
POCTPAHCTBEHHBIX T€OMETPUUECKUX (PUTypax, MPEICTaBICHHYIO Ha YepTekKax U
PUCYHKAX.

[TpumeHsaTh TeomMeTpuyeckue (aKTbl UIsl PELIEHUS CTEPEOMETPUUYECKUX
3a/1a4, MPEANOIararoiuX HECKOIBKO IIaroB PEUICHUs, €CIU YCIOBHS IPUMEHEHNUS
3aJlaHbl B IBHOHM (hopMme.

[IppuMeHATP NPOCTEUIIHE NIPOTPaMMHBIE  CPEACTBA W DJIEKTPOHHO-
KOMMYHHUKAIIMOHHBIE CUCTEMBI IIPU PEIICHUH CTEPEOMETPUUECKUX 3a/1a4.

[IpuBOIUTHE MHpHUMEpPHl MAaTEMATHYECKUX 3aKOHOMEPHOCTEHM B NPUPOLE U
YKU3HU, PACTIO3HABATH IIPOSIBIICHUE 3aKOHOB '€OMETPUU B HCKYCCTBE.

IIpyMeHATh IOJIyYEHHBIE 3HAHUA HA MPAKTUKE: aHAIU3UPOBATH pEallbHbIC
CUTyallud W TPUMEHATh W3YYEHHBIC IIOHATHS B IIPOLIECCE IOUCKA PELICHUS
MaTeMaTUYeCK CQPOPMYIHPOBAHHOM MpPOOJEMBI, MOJEIUPOBATH PpEaJbHbIE
CUTyallud Ha s3bIKE TI'E€OMETPUH, HCCIENOBAaTh IIOCTPOCHHBIE MOJEIU C
UCIOJIb30BaHUEM T€OMETPUUYECKUX MOHATUI U TEOpEM, anmnapara ajireopsl; pemarb
IIPAKTUYECKUE 3a7a4H, CBA3AHHBIE C HAXOKICHUEM T€OMETPUUECKUX BEIINYUH.

11 KUIACC

OmnepupoBaTh MOHATUSAMHU: LUJIMHAPUYECKAs] MOBEPXHOCTh, 0Opa3yroliue
MWIMHAPUYECKOH  TOBEPXHOCTH;  IWIMHAP;  KOHHUYECKAass  MOBEPXHOCTD,
oOpa3ymolre KOHMYeCKON TOBEPXHOCTH, KOHYC; cpepruyecKkasi IOBEPXHOCTb.

Pacno3naBath Tena BpanieHus (HUIMHIP, KOHYC, cdepa u map).

OOBICHATH CLIOCOOBI MOTYYEHUS TEJ BpALICHUS.

KnaccudunmpoBats B3aMHOE pacmioiokeHne chepbl U MIOCKOCTH.

OmneprpoBaTh MOHATHIMH: IIAPOBOM CETMEHT, OCHOBAaHME CETMEHTA, BBHICOTA
CeTMEHTA; IIAPOBOW CJIOH, OCHOBaHHME IIAPOBOTO CJIOS, BHICOTA IIAPOBOTO CIIOS;
IapOBOU CEKTOP.

Beraucnsate  00BEMBI M IUIOMIAAW  TOBEPXHOCTEH  TEN  BpalieHus,
TE€OMETPUUYECKUX TeJ C MPUMEHEHHEM (HOPMYIL.

OnepupoBaTh TOHATHUSAMU: MHOTOTPAHHHWK, BIMCaHHBIM B chepy u
ONMCAaHHBIA OKOJIO cdepsl; cdepa, BHOUCAHHAS B MHOTOTPAHHUK WM TEJO
BpaIeHusl.

BBIYUCIISITE COOTHOMICHHS] MEXIY IUIOMAASIMU MOBEPXHOCTEH U 00bEMaMH
MOAOOHBIX TEII.



N300pakath m3ydaembie (QUTYpHl OT PYKH U C NPUMEHEHHEM TIPOCTHIX
YepTEKHBIX NHCTPYMEHTOB.

BrInonHATh (BRBIHOCHBIC) MJIOCKUE YEPTEKU U3 PUCYHKOB MPOCTHIX 0OBEMHBIX
buryp: BUI CBEpXY, COOKY, CHU3Y; CTPOUTH CEUCHUS TEJ BPAIICHUS.

W3BnekaTh, WHTEPIPETUPOBATH U MpeoOpa3oBbIBaTh HHOOPMAIMIO O
MPOCTPAHCTBEHHBIX T€OMETPUYECKUX (PUTYypax, MPEACTABICHHYIO Ha YepTexax U
PUCYHKAX.

OnepupoBaTh MOHATHEM BEKTOP B IPOCTPAHCTBE.

BpINONHATE [IEUCTBUS CIOXKEHHUS BEKTOPOB, BBIUMTAHWS BEKTOPOB U
YMHOKEHHS BEKTOpA Ha YUCJIO, OOBSACHATh, KAKUMU CBOMCTBAMH OHU 00J1a1at0T.

[IprMEHATH TPaBUIIO NapaJUICICIIUTIECAA.

OnepupoBaTh NOHATUAMU: JIEKAPTOBBI KOOPAUHATHI B TPOCTPAHCTBE, BEKTOP,
MOJlyJIb BEKTOpa, PABEHCTBO BEKTOPOB, KOOPAMHATBHI BEKTOPA, YIOJI MEKIY
BEKTOPaMH, CKaJSIPHOE IPOU3BEACHUE BEKTOPOB, KOJUIMHEAPHBIE U KOMIUIAaHAPHBIE
BEKTOPBI.

Haxoauts cyMmMy BEKTOPOB M MPOU3BEAECHUE BEKTOPA HA YKCIIO, YTOJI MEKITY
BEKTOPaMH, CKAISIPHOE TPOU3BEACHUE, PACKIAIAbIBATH BEKTOP IO JBYM
HEKOJUIMHEAPHBIM BEKTOPaM.

3agaBaTh INIOCKOCTh YPAaBHEHUEM B JIEKAPTOBOM CHCTEME KOOPAUHAT.

[IpuMeHsaTh TeoMeTpuueckue (AKThI JJIsi PEIICHUST CTEPEOMETPUUECKUX
3a7a4, MPEANOJIaratoluX HECKOIBKO IIArOB PEMICHUS], €CIIM YCIOBHUS NPUMECHEHUA
3aJ1aHbI B SIBHOH (hopme.

Pemare mpocreime reoMeTpuyecKue 3ajadyd Ha IPUMEHEHUE BEKTOPHO-
KOOPJIUHATHOI'O METO/A.

Pemate 3amaum Ha JOKAa3aTebCTBO MATEMATUYECKUX OTHOUIEHHM U
Hax0XXJICHUE FeOMETPUUYECKUX BEJIUYHMH M0 00pa3liaM WUiIu ajlfOpUuTMaM, MPUMEHSIs
M3BECTHBIE METO/IBI ITPY PELICHUHU CTAHAAPTHBIX MaTEeMaTUYECKUX 3aa4.

[IpumMeHATP OPOCTEHIINE MPOrpaMMHBIE  CPEICTBA U DJIEKTPOHHO-
KOMMYHHKAIIMOHHBIE CUCTEMBI [TPU PELICHUU CTEPEOMETPUUECKHUX 3a1a4.

[IpuBOAMTE NpHUMEPHl MATEMATHUYECKUX 3aKOHOMEPHOCTEW B MPUPOAE U
JKU3HH, PACTIO3HABATH MPOSIBJICHUE 3aKOHOB T€OMETPUHU B UCKYCCTBE.

[IpyuMEHATh MOJIyYEHHBIE 3HAHWS HA MNPAKTUKE: aHAIM3UPOBATh pEalbHbIC
CUTyallud W TMPUMEHATh HW3YUYECHHBIC IIOHATHS B IMPOLECCE ITOMCKAa PELICHUS
MaTeMaTU4ecKu CHOPMYIMPOBAHHON TMPOOJEMBI, MOJEIUPOBATh peaTbHBIC
CUTyallud Ha A3bIKE TE€OMETPUHU, HCCIENOBaTh IMOCTPOCHHBIE MOAEIU C
HCIIOJIb30BaHUEM I€OMETPUUECKUX TIOHSATUN U TEOpEM, alllapara ajreopsbl; pemiarh
MIPAKTUYECKUE 3a]1a4d, CB3aHHBIE C HAXOKICHUEM I'€OMETPUUYECKUX BEJIMUMH.



TEMATHYECKOE IIJNTAHUPOBAHUE

10 KJTACC
KosaunuyectBo yacos DJIeKTPOHHBIE
Ne HaumeHoBaHue pa3iesioB U TeM (undposbie)
n/n NPOorpaMMsbl Bcero Koutpoapupie | Mpaxruyeckue o0pa3oBaTe/ibHbIE
padoThI padoThI pecypenI
1 BBenenue B crepeoMeTpuio 10
’ [Ipsimbie ¥ TIIOCKOCTH B MPOCTPAHCTBE. 12 1
[TapannenbHOCTb NPSAMBIX U INIOCKOCTEH
3 [lepnieHIUKYISPHOCTD MPSMBIX U 2
IJI0CKOCTEN
4 VYTIubl MeXAY NPSIMBIMU U INIOCKOCTSIMH 10 1
5 MHororpaHHUK" 11 1
6 OO6bEMBI MHOTOIPaHHUKOB 9 1
7 IToBTOpEHME: CEUEHHUS, PACCTOSIHUSA U YIJIbI 4 1
OBIIEE KOJIMYECTBO YACOB I10 [TPOTPAMME 68 5 0




11 KJIACC

KoanuecTBo yacoB DJIeKTPOHHbIE

HanmenoBaHue pa3jiesioB U TeM undposbie
Ne i/ P Konrpoabnsie | Ilpakruyeckue (upp )

NMPOrpamMmbl Bcero o0pa3oBaTte/ibHbIE

padoThI padoThI
pecypchbl

Tena BpameHus 12

OO0BEMBI TEN 5 1

BekTopsl 1 KOOpAMHATEI B TPOCTPAHCTBE 10 1

[ToBTOpEHwmE, 0000IICHNE, 7 1

CcHUCTeMaTU3alus 3HAHUI
OBUIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 34 3 0







HOYPOYHOE IIVIAHUPOBAHUE
10 KITACC

Ne
n/n

Tema ypoka

KoaunuyecTBO 4acoB

Bcero

KoHnTpoJbHbIE
padoThI

IIpakTHyeckue
padoThI

Jara
U3ydeHust

DJIeKTPOHHbIE
uudposbie
o0pa3oBaTte/ibHbIE

pecypchbl

OCHOBHBIE TIOHATHS CTEPEOMETPUN: TOUKA,
npsiMasi, IJI0CKOCTb, IPOCTPAHCTBO.
[IpaBuna n3o0paxkeHUs HA PUCYHKAX:
n300pakeHusl INIOCKOCTEH, apalIelIbHbIX
IpsSIMBIX (OTPE3KOB), CEPEANHBI OTPE3KA

Ilonstus: MepeCCKaromuecs 1mIOCKOCTH,
MNepECCKaromuecsd Impsamad U II0CKOCTh

[TonsTus: MepeceKkarommecs 1miIoCKOCTH,
MepeceKkaromuecs npsamMasa U mMIOCKOCTb

3HAKOMCTBO C MHOTOI'paHHUKAMH,
n300pakeHre MHOTOIPaHHUKOB Ha
PHUCYHKaX, Ha MPOEKLMOHHBIX YepTexkax

HavanbHble cBeneHus o Kky0e 1 nupamuie,
ux pa3BEépTku U Mojenu. CeueHus
MHOTOI'PAHHUKOB

HauanbHble cBeieHus o Ky0e 1 mupamue,
uX pa3BEépTku U Moaenu. CeueHus
MHOT'OI'PaHHHUKOB

[TonsiTHE 006 aKCHOMATHYECKOM
MIOCTPOEHNH CTEPEOMETPUH: AKCUOMBI
CTEPEOMETPHUH U CIECACTBUS U3 HUX




TToHsATHE 00 AKCMOMATUYECKOM

8 IIOCTPOECHUHU CTEPEOMETPUU: AKCUOMBI
CTEPEOMETPUU U CIEACTBUS U3 HUX
[Tonarue 06 akCHOMAaTHYECKOM

9 IIOCTPOCHHUHU CTEPEOMETPUU: aKCUOMBI
CTEPEOMETPUU U CIEACTBUS U3 HUX
[TonsTne 06 akCHOMaTHYECKOM

10 MOCTPOECHUHU CTEPEOMETPUU: AKCUOMBI
CTEPEOMETPUU U CIEACTBUS U3 HUX
B3aumHoe pacnonoxenue npsiMbIx B

1 IIPOCTPAHCTBE: NIEPECEKAIOIIHECS,
NapajuleJIbHbIE U CKPELIUBAOLINECS
psiMble
[TapaymienpHOCTD MPSAMBIX U INIOCKOCTEN B

12 IIPOCTPAHCTBE: NapaJUIEIbHbIE IPSIMBIE B
MPOCTPAHCTBE; MAPATIIETBHOCTD TPEX
IPSIMBIX
[TapamienpHOCTD NPSIMBIX U IUIOCKOCTEW B

13 npoctpaHcTie: [lapamienbHOCTh NPAMON U
IJIOCKOCTH

14 VYTl ¢ COHAIIPaBIEHHBIMU CTOPOHAMH

15 Yroa Mexay npsAMbIMHU B IIPOCTPAHCTBE

16 Yros Mexay npsIMbIMH B IPOCTPAHCTBE

17 [TapaneabHOCTB IIJIOCKOCTEM:
napasuiesbHbIe MII0CKOCTH

18 CBolicTBa napauIebHBIX MIIOCKOCTEN

19 [Ipocteiinme npocTpaHCTBEHHBIE (GUTYPBI

Ha TUIOCKOCTH: TeTpasap, Kyo,




napaJuieIIeHIe/]

20 [TocTpoenue ceuenuit

21 [TocTtpoenue ceuennit
Kontponbnas padota no teme "[Ipsimbie u

22 IJIOCKOCTH B IPOCTPAHCTBE.
[TapanienbHOCTb NPSAMBIX U IJIOCKOCTER"
[IeprieHIUKYIAPHOCTD NPAMOU U

23 IUIOCKOCTH: NIEPIIEHIUKYJIISIPHBIE NIPSIMBIE B
IIPOCTPAHCTBE

24 [IpsimMble napayenbHbIe U
NEPIEHIUKYIIPHBIE K INIOCKOCTH

)5 [Tpsimble napamienbHble U
NEPIEHIUKYJISIPHBIE K TUIOCKOCTH

26 [Tpu3sHak neprneHauKyISPHOCTH NPSIMOM U
IIJIOCKOCTH

7 [Ipu3Hak nepneHuKyIspHOCTH PAMON U
IIJIOCKOCTH

)3 TeopeMa o npsAMON NEePHEHAUKYIISIPHON
IIJIOCKOCTH

29 Teopema o npsAMON NEpHIEHANKYIISIPHON
IIJIOCKOCTH

30 Teopema o npsAMON NEpNEHANKYIISIPHON
IIJIOCKOCTH
[lepnieniuKynsIip ¥ HAKJIIOHHBIE: PACCTOSTHUE

31 OT TOYKH JI0 INIOCKOCTH, PACCTOSTHUE OT
MPSIMOM 10 TVIOCKOCTH

19 IlepneHuKymsip ¥ HAKJIOHHBIE: PACCTOSHHUE

OT TOYKHU O INIOCKOCTH, paCCTOAHUEC OT




IIPSIMOM 10 TUIOCKOCTH

[TeprieHauKysIp U HAKJIIOHHBIE: PACCTOSIHUE

33 OT TOYKH JI0 TUIOCKOCTH, PACCTOSTHUE OT
IPSIMOM 10 TUIOCKOCTH
[lepieHIUKYIIAp U HAKIIOHHBIE: PACCTOSTHUE

34 OT TOYKH JI0 IJIOCKOCTH, PACCTOSIHUE OT
IPSIMOM 10 TUIOCKOCTH

35 VYTIIBl B IPOCTPAHCTBE: YrOl MEXKAY
IIPSAIMOM U INIOCKOCTBIO

36 JIByrpaHHBIN yroJl, IMHEWHBIN yrol
JBYTPaHHOIO yria

37 JIByrpaHHbIi yroJi, TMHEHHBIN yroi
JBYTPaHHOIO yria
[lepnieHIMKyYISAPHOCTD IIJIOCKOCTEM:

38 IpU3HAK MEPHEHAUKYIIPHOCTH IBYX
IJIOCKOCTER
[TeprnieHAUKYJIAPHOCTD MIOCKOCTEM:

39 IIPU3HAK NEPIEHAUKYIIPHOCTH IBYX
IUIOCKOCTER
[TeprieHAUKYJIAPHOCTD MIOCKOCTEM:

40 IIPU3HAK NTEPIIEHIUKYISIPHOCTH ABYX
IJIOCKOCTER

41 Teopema o TpEX meprneHInKyIsIpax

42 TeopeMa 0 TpEX mepreHIUKyIIpax

43 Teopema o TpEX meprneHInKyIsIpax
KonTtponbHas pabora no remam

44 "IlepnieHAIUKYJISPHOCTD MPSIMBIX U

iockocTe" ¥ "YTibel MeXAy NPSMBIMHU U




IocKocTIMu"

45

[TonsiTie MHOTOTpaHHUKA, OCHOBHbBIE
3JIEeMEHThl MHOTOT'PaHHUKA, BBIITYKJIbIE U
HEBBIITYKJIbIE MHOTOTPAaHHUKH; Pa3BEPTKA
MHOTOIpaHHHUKA

46

[Tpusma: n-yronpHas nmpu3Ma; rpaHu v
OCHOBaHUS IPU3MBL; MIpsiMasi U HAaKJIOHHASI
pU3MBbL; OOKOBasI U OJTHAS TIOBEPXHOCTh
MIPU3MBI

47

[Tapannenenunen, mpsSMOYTOJIbHBIH
napajuleIeunel ¥ ero CBOMCTBa

48

[Inpamuia: n-yrosapHas nMpaMuia, TpaHy U
OCHOBaHUE MUPaMUJIbl; OOKOBasl U MOJIHAS
IIOBEPXHOCTh ITUPAMU/IbI; IPABUIIbHAS U
yceuéHHas nupamuaa

49

[IpaBuIbHBIE MHOTOTPAHHUKHU: TIOHSATHE
NPaBUIHBHOTO MHOTOTPAHHUKA; TPABHIIBHAS
Npy3Ma U MpaBUIIbHAS MMPAMU/IA;
IpaBUIbHAS TPEYrojbHAsl MUPaMUAA U
IPaBUIBHBIN TETpasap; KyO

50

[IpencraBieHre 0 MPaBUIBHBIX
MHOTOTPaHHHUKAX: OKTA3Ip, JOAEKAIP U
UKOCadIp.

51

CI/IMMeTpI/IH B IIPOCTPAHCTBC: CUMMCTPUSA
OTHOCUTCIIBHO TOYKH, pr[MOfI, ITIJIOCKOCTH.
DJIEeMEHTHI CUMMCTpPUH B ITUpaMuiax,
napauiCICIMIcaax, mpaBUIbHBIX
MHOT'OI'paHHUKax




Brrancienue 351eMeHTOB MHOT'OI'PaHHHUKOB!

52 pEOpa, AuaroHasiu, yribl !
[Tnomane 60K0BOI MOBEPXHOCTH U MOJHON
53 MOBEPXHOCTHU NPSIMOM MPU3MBI, IIOIAh
OCHOBaHUH, TeopeMa 0 OOKOBOA !
MOBEPXHOCTU MPSIMON TPU3MBI
[Tnomaas 6OKOBOM MOBEPXHOCTH U
54 MOBEPXHOCTU MPABHILHOM MUPaAMUIBI, |
TeopeMa O MIIoIa I OOKOBOM MOBEPXHOCTH
YCEUEHHOU MUPAMUIbI
55 KonTponbhas paboTa o teme |
"MHororpanHuku"
56 [Tonsitre 06 06BEME 1
57 O0bEM nupaMu/Ibl 1
58 O0BEM TUpaMHUIBI 1
59 O0bEM TUpaMu/Ibl 1
60 O0BEM TUpaMUIBI 1
61 O0BEM pU3MBI 1
62 O0BEM TPU3MBI 1
63 O0BEM pU3MBI 1
64 KonTponbhas padota o teme "OO6bEMBI 1
MHOT'OIrPAaHHUKOB"
[ToBTOpeHue, 06001IeHNE CCTEeMaTU3 AN
65 3HaHuil. [locTtpoeHune ceuennii B 1
MHOTOTPaHHHKE
[ToBTOpEeHuUEe, 06001IEHNE CHCTEeMAaTHU3aIIUS
66 3HaHUU. BeIuncieHne paccTosIHUM: MEXKIY 1

JIBYMsI TOUKaMH, OT TOYKH JI0 MPSIMOM, OT




TOYKH 0 INIOCKOCTHU, MCKIY
CKPCIIUBAOIIHUMUCA TPAMBIMUA

67 Nrorosas koHTpoJIbHAs paboTa

[ToBTOpeHue, 06001IeHNE cCTeMaTU3alUs
3HaHUW. BeIuKcClIeHUE YIII0B: MEXIY

68 CKPELIUBAIOIIMMUCS TIPSIMBIMH, MEXKTY
MPSIMOM M TUTIOCKOCTBIO, IBYTPAHHBIX

YIJIOB, YIUIOB MCKAY INIOCKOCTAMUA

OBIIEE KOJIMYECTBO YACOB I10
[TPOT'PAMME

68




11 KJIACC

Ne i/

Tema ypoka

KoaudecTBO 4acoB

KonrpoJubnubie
Bcero P
padoThI

IIpakTHYeckue
padoThI

Jara
U3YyYEeHUS

DJIEeKTPOHHbBIE
nugposbie
o0pa3oBaTe/ibHbIE

pecypchbl

Cdepa u map: neHtp, paanyc, IuameTp;
IUTOIA/b TOBEPXHOCTH CEpBbI

BsanmMHuoe pacnonoxenue cepsl 1
TUIOCKOCTH; KacaTelbHask INIOCKOCTh K
chepe; iomaasb chepsl

N3o6paxenue chepsl, mapa Ha
mmockocTu. CedeHus mapa

[umHapudeckas OBEPXHOCTb,
oOpa3zyromue MUINHIPHIECKOM
IOBEPXHOCTHU, OCh HHHHHI[pH‘IGCKOﬁ
MMOBEPXHOCTH

Hunuaap: ocHoBaHUS U OOKOBas
MMOBEPXHOCTh, 00pa3yroIasi U OCh;
TJI01aTh OOKOBOM U MOTHON
MMOBEPXHOCTHU

N300parkeHre NUINHAPA Ha TNIOCKOCTH.
Pazpéprka nmumnapa. Ceuenus

HMWIMHIPA (TUIOCKOCTbIO, MapaliebHOM
VT TIEPTIICHTUKYIISIPHOM OCH IIFITUH]IPA)

Konunyeckas moBepxHOCTh, 00pa3yoIne
KOHHMYECKOU MOBEPXHOCTH, OCh U
BEpIITNHA KOHUYECKON TTOBEPXHOCTH




Konyc: ocHOBaHue 1 BepIInHa,

8 o0pa3yrolias U 0Ch; IJIOMAas OOKOBOM U
IIOJIHOW ITOBEPXHOCTH
Y ceuéHHBbIN KOHyC: 00pa3yrolye u

9 BBICOTA; OCHOBaHUs U OOKOBast
IIOBEPXHOCTh
N300pakeHne KOHyca Ha IIOCKOCTH.
Pa3Béprka konyca. CeueHus KoHyca

10 (TUTOCKOCTBIO, MapauIeIbHON
OCHOBAHHUIO, 1 IIJIOCKOCTBIO, IPOXOASILEN
yepes BEPILUHY)

1 KomOuHanus ten BpameHus u
MHOTI'OI'PaHHHUKOB
MHororpaHHMK, ONMCaHHbIN OKOJIO

12 cdepsl; chepa, BIMCaHHAs B
MHOTOTPaHHUK WJIM B TEJIO BpallleHUs

13 [Tonsatue 06 06béme. OCHOBHBIE
CBOICTBa 00BEMOB TEN

14 O0bEM uIIMHIpa, KOHyCa

15 O0BEM mapa u wiomaab chepsl
[TonoOHEbIE TeNa B IPOCTPaHCTBE.

16 CooTHOLIEHNS MEXKTy TUIOIIAIIMHU
MOBEPXHOCTEH, 00bEMaMU TTOIOOHBIX Tell

17 KonrtponbHas pabora o remam "Tena
BpameHus" u "OobeMbl Ten"

18 BexTop Ha IJII0CKOCTH U B IPOCTPAHCTBE

19 Crno’xeHue 1 BbIYUTAHUE BEKTOPOB

20 YMHOXEHUE BEKTOpa Ha YUCIIO




21

Pasnoxenne BekTopa 1o Tpém
HEKOMIUIaHapHbIM BekTopaM. IIpaBuiio
napajuiesienunena

22

Pemienue 3aga4, CBSI3aHHBIX C
MPUMEHEHUEM TTPaBUJI JEHCTBUH C
BEKTOpaMHU

23

[IpsimoyronbHas cuctema KOOpAMHaT B
npocrpanctse. KoopanHaTel BeKTopa.
[Ipocreimue 3agaun B KOOpAMHATAX

24

VYron mexay Bekropamu. CkanspHoe
MIPOU3BE/ICHUE BEKTOPOB

25

Brruucnenue YIJIOB MEXKAY IPAMBIMHA U
IIJIOCKOCTAMU

26

KoopanHaTHO-BEKTOPHBIN METO ITPU
pELICHUU TEOMETPUYECKUX 3a1a4

27

KonrtponbHas padora no teme "BekTopsl
1 KOOPAMHATHI B IPOCTpaHCTBE"

28

[ToBTOpenue, 0600IIEHNE U
cucremMarn3anus 3HaHuiH. OCHOBHBIE
¢burypsl, GpakThl, TEOPEMBI Kypca
TUTAHUMETPUHI

29

[ToBTOpeHme, 0600IIEeHNE U
cucreMaTu3anus 3HaHuil. OCHOBHEIE
¢burypsl, ¢pakThl, TEOPEMBI Kypca
TUTAHUMETPUHU

30

[ToBTOpeHme, 0600IIEHNE U
cUCTeMaTu3aIus 3HaHUi. 3a1a4un
IIAaHUMETPHUHN U METOABI NX PCIICHUA




[ToBTOpeHme, 06001EeHNE U

31 CUCTEMaTHU3allus 3HaHUH. 3a1auun 1
TUTAHUMETPUHU U METOJIbI UX PEIICHUS
[ToBTOpEeHUE, 0600IICHNE 1

1 cucremaru3anus 3HaHu. OCHOBHBIC |
¢burypsl, GpakTel, TEOPEMBI Kypca
CTEpEOMETPUH

33 HToroBast KOHTpOJIbHAs paboTa 1

34 [ToBTOpEHME, o606meHI/Ee u 1
CUCTEMAaTH3aIVsI 3HAHHHA

OBIIEE KOJIMYECTBO YACOB I1O 34

I[TPOTPAMME
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