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INOACHUTEJIBHASA 3AIINCKA

PaGouas mporpamma ydeOHOTO Kypca «['eoMeTpus» 0a30BOTO YPOBHS IS
oOyuarormuxcst 10 —11 xmaccoB pa3pabotana Ha ocHOBe DenepaibHOTO
roCyIapCTBEHHOTO 00pa30BaTEIbHOIO CTaHAApTa CPEIHEr0 O0IIero oOpa3zoBaHus,
C y4€TOM COBPEMEHHBIX MHPOBBIX TpeOOBaHWH, NPEABABISIEMBIX K
MaTEeMaTHYeCKOMY OOpa30BaHUIO, M TPAAWIMN POCCHICKOTO 0O0pa3oBaHUS.
Peanuzanmsi mporpaMMbl 00eCIieYMBaeT OBIAJICHUE KITFOUEBBIMH KOMIICTCHITUSIMH,
COCTABJISIIOIIMMU OCHOBY JIJISI CaMOPA3BUTHSI WM HENPEPHIBHOTO 00pa30oBaHMS,
[[EJIOCTHOCTh OOIIEKYJIbTYPHOTO, JUYHOCTHOTO W IIO3HABATEIBHOTO PAa3BUTHUSA
JUYHOCTU 00YYarOIIUXCsl.

HEJU U3YUYEHUSA YYEBHOI'O KYPCA

BaxxHocTh yueOHOro Kypca TIE€OMETpUM Ha YpPOBHE CPEAHEro OOIEero
oOpa3oBaHMsl OO0YCJIOBJIEHA NPAKTHUUECKON 3HAYMMOCTBIO METaNpeIMETHBIX U
IPEAMETHBIX PE3YJIBTATOB OOYYEHHS] T€OMETPUU B HAIPABICHUU JUYHOCTHOIO
pa3BuTUa oOy4aronuxcsi, GopMupoBaHUs (PYHKIHMOHATBLHOW MaTeMaTUYECKOU
IPaMOTHOCTH, U3YYCHUS IPYTUX y4eOHBIX AUCHUILUIUH. PazBuTre y oOydaronmxcs
MPaBUJIBHBIX MPEACTABICHUM O CYIIHOCTH W TPOUCXOXKIECHUU T€OMETPUUYECKUX
aOCTpaKiMii, COOTHOIICHUH pPEAJTbHOIO0 M HUICANBHOT0, XapaKTEpe OTpPaXEHUs
MAaTEMATUYECKOM HAyKOW SIBJICHUW M NPOLECCOB PEATBHONO MHPA, MECTE
r€OMETPUU B CUCTEME HAYK M POJIM MATEMATHYECKOTO0 MOJEIUPOBAHUS B HAYYHOM
NO3HAHUM U B MPAKTHKE CIIOCOOCTBYET (POPMHUPOBAHHUIO HAYYHOTO MUPOBO33PEHUS
yUYallMXCsl, a TaKKe KayeCTB MBIIUICHUS, HEOOXOAMMBIX JUIsl aJanTaiid B
COBPEMEHHOM OOIIIECTBE.

['eomeTpust siBAsieTCss OAHUM M3 0a30BBIX MPEIMETOB HAa YPOBHE CPEIHETO
obmiero oOpa3oBaHMs, Tak Kak oOecrneurBaeT BO3MOXKHOCTb H3YYEHMSI Kak
JTUCITUTIIMH €CTECTBEHHO-HAYYHOM HAMPaBIEHHOCTH, TaK M TYMaHUTaPHOM.

Jlormueckoe MbIIUIeHHE, (HOPMUPYEMOE MpPU HU3YYEHHUH OOYYaroIUMUCS
MOHATUHUHBIX OCHOB F'€OMETPHUH U MOCTPOCHUHU LIETIOYKU JJOTUYECKUX YTBEPKICHUN
B XOJI¢ pEIIEHUs Te€OMETPUYECKUX 3aJay, YMEHHE BbIJBUTaTh M ONpPOBEpPraTh
TUIOTE3bl HEMOCPEACTBEHHO HCIOIB3YIOTCA NMPU PEIICHHHM 337a4 €CTECTBEHHO-
HAyYHOTO IIMKJIa, B YaCTHOCTHU U3 Kypca (DU3UKH.

YMeHHe OpUEHTUPOBATHCS B MPOCTPAHCTBE UIPAET CYIIECTBEHHYIO POJb BO
BCEX 001acTsaX HesATENbHOCTH 4YesoBeka. OpueHTalus 4eloBeKa BO BPEMEHU U
IPOCTPAHCTBE — HEOOXOAMMOE YCIOBHUE €ro CoIHUalbHOro ObITHs, (opma



OTPAXKECHUSI OKPYXKAIOLIET0 MHUpPA, YCIOBHE YCHEIIHOTO IMO3HAHUS U AKTUBHOTO
npeoOpa3oBaHus  JeHCTBUTENRHOCTH. OmepupoBaHWE  MPOCTPAHCTBEHHBIMU
oOpazamMu OOBEIUHSET pa3Hble BUIbl YYEOHOW H TPYIAOBOM JIE€ATEIHHOCTH,
SBJIIETCSI OJHUM W3 MPO(ECCHOHATBHO BaXKHBIX KadyeCTB, MOITOMY aKTyallbHa
3amaya (opmMupoBaHus y OOyYaroUIUXCsi MPOCTPAHCTBEHHOI'O MBIIUICHHUS Kak
Pa3HOBHUIHOCTH OOPa3HOTO MBIIUICHUS — CYIIECTBEHHOTO KOMITIOHEHTa B
MOATOTOBKE K MPAKTUYECKOU JIEATEIIbHOCTH IO MHOTUM HAPABICHUSM.
[leas ocBoeHust mporpaMmbl ydeOHoro kypca «l'eomerpusi» Ha 06a30BOM
ypoBHE 00yueHus — o001eoOpa3oBaTelibHOE U OOILIEKYJIbTYpHOE pa3BUTHE
oOydarommxcss  4yepe3  oOecredeHHe  BO3MOXKHOCTH  MPUOOpETeHUss |
WCMOJIb30BaHUA CHCTEMATUYECKUX TIE€OMETPUYECKUMX 3HAHMM W JCHUCTBUI,
crienu(PUIHBIX TEOMETPUH, BO3MOKHOCTH YCIICIIHOTO MPOAOJIKEHUSI 00pa30BaHUs
M0 CIEUUATIBHOCTSM, HE CBA3aHHBIM C MPUKIIAIHBIM UCTIOJIb30BAHUEM T€OMETPHH.
[Iporpamma 1o reomMeTpuu Ha ©0a30BOM YpOBHE IIpeIHAa3HA4YeHa JIsl
0o0y4Yaromuxcsi CPeIHEH IIKOJIbI, HE UCIBITHIBABIINX 3HAYUTEIBHBIX 3aTPYyIHCHUI
Ha YpOBHE OCHOBHOIO 0011ero oopa3zoBanusi. Takum oOpa3om, oOydaromyecs: Ha
0a30BOM ypOBHE JOJKHBI OCBOUTH OOIME MaTeMaTHYECKUE YMEHHS, CBS3aHHBIC
co crnenu@uKod TEeOMETPUHM U HEOOXOAMMBIE [JIsi JKM3HU B COBPEMEHHOM
obmiectBe. Kpome 3TOro, oHu UMEIOT BO3MOXKHOCTh HU3YYUTh T'€OMETpHUIO OoJee
r1y0OKO, €cii B JajbHEWIIEeM BO3HUKHET HEOOXOJMMOCTh B T€OMETPUUYECKHUX
3HaHUAX B MPO(HECCUOHATBHOU NESITEIHLHOCTH.
JlocTikeHne 1enu OCBOCHMSI TMPOTpaMMbl  O0OECIIEUMBACTCA pEIICHUEM
COOTBETCTBYIOIIMX 3afad. [IpropuTeTHbIMM 3aJadyaMyd  OCBOEHHS  Kypca
«I"eomeTpun» Ha 6a30B0oM ypoBHE B 10—11 kaccax sBISIFOTCS:
e (opmupoBaHuE TPEACTABICHUS O TEOMETPUUM KaK 4YacTU MHPOBOU
KYJBTYpPbl U OCO3HAHUE €€ B3aUMOCBSI3U C OKPYKAIOIIUM MUPOM;

e (opmupoBaHue TpeACTaBICHUS O MHOTOTPAHHUKAX W TeJlax BpalleHUs
KaK O BOKHEHIIUX MaTeMATHYECKUX MOJIEISAX, TTO3BOJISIONIUX OMUCHIBATH
Y U3y4aTh pa3HbI€ SIBJICHUS OKPYKAIOIIEr0 MUPA;

e (opmupoBaHHE yMEHHS pacro3HaBaTh Ha YepTEXKaxX, MOJACIAX U B

peaJbHOM MHUpPE MHOTOTPAHHHKH U T€Ja BpalllCHUS;
® OBJIQJICHUE METOJaMU PEIICHUS 3a7ay Ha MOCTPOCHUS Ha M300paKEHUSIX
POCTPAHCTBEHHBIX (PUTYD;

e (opmupoBaHue YMEHHUS ONEPUPOBATH OCHOBHBIMH TOHATHUSIMU O
MHOTOTPAaHHHUKAX U TeJaX BPAIleHUs! U UX OCHOBHBIMHU CBOMCTBAMU;

® OBJIQJICHHE  ANTOPUTMAMU  PEIICHUSI  OCHOBHBIX  THUIIOB  3a/ady;
dbopMupoBaHWEe yMEHHUS TPOBOJIUTH  HECJOXKHBIE  JIOKAa3aTEIbHBIC
paccykJ€HUsT B XOJI€ PEUICHUS CTEPEOMETPUYECKUX 3aJad U 3a7ad ¢
MIPAKTUYECKHUM COJIEPKAHUEM;



® pa3BUTHE  MHTEJUIGKTYaJIbHBIX M TBOPYECKHMX  CIIOCOOHOCTEH
oOy4aromuxcs, IMO3HABATEIbHOW  AKTUBHOCTH, HCCJIEIOBATEIbCKUX
YMEHUH, KpUTUIHOCTH MBITIUICHUS,

e (dopmupoBaHme byHKIIMOHATBHOM rPaMOTHOCTH, pEJIEBaHTHOM
TeOMETPUM: YMEHHE paClO3HAaBaTh MPOSBICHUS T'€OMETPUUYCCKUX
NOHATUH, OOBEKTOB U 3aKOHOMEPHOCTEH B peabHBIX KU3HEHHBIX
CUTYyallUsIX M TIPU WM3YYEHUU JIPYTUX YYEOHBIX MPEIMETOB, MPOSBICHUS
3aBHCHUMOCTEl W 3aKOHOMEpHOCTeH, (OopMynupoBaTh HUX Ha S3bIKE
T€OMETPHUH M CO3/1aBaTh T€OMETPUUECKHE MOJICIH, IPUMEHSITH OCBOCHHBIN
r€OMETPUYECKUN ammapar Jyisl pPEelIeHUs MPaKTUKO-OPUEHTUPOBAHHBIX
3a]1a4, UHTEPIPETUPOBATh U OLIEHUBATh MOIYYEHHbBIE PE3YIbTATHI.

OTIUYUTENEHON OCOOEHHOCTBIO MPOTPaMMBbl SIBISIETCS BKIIOUEHHE B KYpC
CTEpEOMETPUH B Hayale ero W3y4uyeHUs 3a/Jad, pellaeMbplXx Ha YypPOBHE
WHTYWTHUBHOTO TO3HAHUS, U ONPEACIEHHBIM 00pa3oM opraHu3zoBaHHas paboTa Hax
HUMH, YTO CIHOCOOCTBYIOT pPa3BUTHUIO JIOTMYECKOTO U IPOCTPAHCTBEHHOTO
MBILUICHUSI, CTUMYJIUPYET MPOTEKAHWE MHTYUTHUBHBIX MPOLIECCOB, MOTUBUPYET K
JabHENIIIEMY U3YYEHHIO MPEJIMETA.

[Tpenmourenue OTAAETCS HATISIIHO-KOHCTPYKTHBHOMY METOAY OOY4YEHHS, TO
€CThb TEOPETUUYECKNE 3HAHUSA MMEIOT B CBOCH OCHOBE UYBCTBEHHOCTH MPEIMETHO-
IPAKTUYECKON NeATeIbHOCTU. Pa3BUTHE NPOCTPAHCTBEHHBIX IPEACTABICHUN Y
yyalxcs B Kypce CTEpPEOMETpUM MPOBOJIUTCS 3a CYET pEIIeHUs 3a4ad Ha
CO3/IaHME  TPOCTPAHCTBEHHBIX OOpa3oB HW  3aJady Ha  ONEpPHPOBAHUE
POCTPAaHCTBEHHbIMU o0Opa3amu. CoznaHue o0pa3a TPOBOJUTCS € ONOPOM Ha
HarJsgHOCTh, @ ONEpUpOBaHME O0pa3oM — B YCIOBUSX OTBJIEYEHHUS OT
HarJIHOCTH, MBICJIEHHOTO U3MEHEHUS €r0 UCXOIHOTO COAEPKaHUsI.

OcHoBHbIE copepkaresibHble TuHUU Kypca «I'eomerpum» B 10—11 kiaccax:
«MHororpanHukn», «[IpsiMbie U MIOCKOCTH B IPOCTPAHCTBEY, «Tena BpameHus,
«BexTopsl U KOOpIWHATHI B MPOCTpaHCTBe». DOPMUPOBAHHE JTIOTHUECKUX YMEHHH
pacnpezensercss He TOJbKO IO COJEp)KaTeNbHBIM JIMHUSAM, HO M IO TrojaaM
oOy4eHHs Ha YPOBHE CpeTHEro 00111ero 00pa3oBaHusl.

Conmepxanne o0Opa3oBaHMS, COOTBETCTBYIOIIEE MPEAMETHBIM pe3yJbTaTaM
OocBoeHHUs pabodeil TporpamMMbl, paCHpPeeNEHHBIM TI0 TOAaM OO0y4YeHus,
CTPYKTYpUPOBAHO TaKUM 00pa3oM, dYTOOBI OBIAJEHHUE TEOMETPUICCKUMU
MNOHSTHUSAMU U HAaBBIKAMHU OCYIIECTBISIIOCH MOCIEA0BATEIBHO U MOCTYNATENbHO, C
COOJII0ICHHEM MPUHIUIIA TPEEMCTBEHHOCTH, YTOObI HOBbIE 3HAHUS BKJIIOYAIUCH B
OOIIYI0 CHUCTEMY T€OMETPHUYECKHX MPEACTABICHUN O0Yy4YaIOUINXCs, PaCIIUpss |
yrayOnsis e€, o0pasysi MpOYHbIe MHOKECTBEHHBIE CBSI3U.

MECTO YYEBHOI'O KYPCA B YYEGHOM IIVIAHE



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



COAEPKXAHUE YYEBHOI' O KYPCA
10 KIIACC

IIpsiMbIe M IVIOCKOCTH B POCTPAHCTBE

OCHOBHBIE ~ TIOHATHS ~ CTepeoMeTpur. Touka, TmpsMas, IUJIOCKOCTb,
npoctpaHcTBO. [loHsATHE 00 AaKCMOMATHYECKOM IOCTPOEHUU CTEPEOMETPHHM:
aKCHOMBI CTEPEOMETPHUH U CIEACTBUSA U3 HUX.

B3auMHOE pacnosiokeHue IpsMBIX B IPOCTPAHCTBE: IEpECEKArOLIUeCcs,
napajuielbHble W CKpeluBaroIMecs mnpsMble. llapamnensHOCTs NPsAMBIX U
IUDIOCKOCTEW B NPOCTPAHCTBE: IMAPAJUIENBHBIE TMpPSAMBIE B MPOCTPAHCTBE;
MapaJuIeNIbBHOCTh TPEX MPAMBIX; MAPAIIIETBHOCTh MPSAMOW W IUIOCKOCTH. YTIIBI C
COHAIIPABICHHBIMA CTOPOHAMH; YIoJd MEXAy [PsIMBIMA B IIPOCTPAHCTBE.
[lapanienbHOCTh  IIJIOCKOCTEH: [apajulelIbHble  IUIOCKOCTH; CBOMCTBa
napajienbHbIX IUiockocTel. [lpocTteiiine mnpocTpaHCTBEHHbIE (UIYypbl Ha
IJIOCKOCTH: TE€Tpa’ap, KyO, napaiesaenunes]; IOCTPOCHUE CEUECHU.

[leprieHIUKYJISIPHOCTD MPSIMOM M TUIOCKOCTH: NEPIEHAUKYJISIPHBIE IIPSMBIE B
IIPOCTPAHCTBE, NPSAMBIC MAPAUICIBHBIE W IIEPIECHAMKYJSIPHBIE K IUIOCKOCTH,
IIPU3HAK MEPHEHAUKYIAPHOCTH IPAMOM U IUIOCKOCTH, TEOopeMa O IpsAMOU
MEPIECHINKYJIAPHONW IUIOCKOCTH. YTJIBI B IIPOCTPAHCTBE: YrOJI MEXAY NPSIMOU U
IJIOCKOCTBIO;  JIBYTPAaHHBIM  Yroj, JIMHEWHBIM yroja JBYTPAaHHOTO  yrJia.
[leprieHIUKYJISIp U HAKIIOHHBIE: PACCTOSIHUE OT TOYKHU 10 IIJIOCKOCTH, PACCTOSTHUE
OT MNpsAMOM A0  IJIOCKOCTH,  HOpoeKuus  (GUrypbl  Ha  IJIOCKOCTb.
[leprieHIUKYJISPHOCTh  IUIOCKOCTEW: INPU3HAK  INEPHEHIUMKYJISAPHOCTH  JIBYX
mIockocTer. Teopema o TpEX nmepHeHIuKyIspax.

MHoOrorpaHHuKHu

[loHATHE MHOTOIpAaHHUKA, OCHOBHBIE 3JIEMEHTHl MHOTOI'DAHHUKA, BBIITYKIIbIE
Y HEBBIITYKJIbIE MHOTOI'PAaHHUKH; pa3BEPTKA MHOrorpaHHuka. [Ipusma: n-yronapHas
pU3Ma; TPaHU U OCHOBAHUS MPU3MBIL; MpsAMas U HAKIOHHAs MPU3MbL, OOKOBast U
MOJTHAs MIOBEPXHOCTh IIPU3MBI. [Tapannenenunen, NPSAMOYTOJIbHBIN
napajuiesienunes; U ero cporcra. llupamupa: n-yronpHas nupamuaa, TpaHd U
OCHOBaHHUE MUpPaMUbl; OOKOBAsI U MOJIHAS TOBEPXHOCTh MUPAMU/IBL; IPABUIbHAS U
yCeu€HHas MNHpaMuja. OJEMEHTbl HOpu3Mbl M nupamuasl. lIpaBuibHbIE
MHOTOTPAHHHUKU: MOHATHE MPABUIBHOIO MHOTOIPAHHUKA; MPABUJIbHAS MpPU3MA U
NpaBWJIbHAS MHUPAMHUIA; NPABUJIbHAs TPEYroJibHas MNHUpaMUAA M TPaBUIbHbBIN
TeTpadap; KyO. IlpeacraBieHue O MpaBWIBHBIX MHOTOTPAaHHUKAX: OKTadp,
nonexa’ap u ukocasap. CeueHus: Mpu3Mbl M MUPAMHUIBIL.



CumMeTpuss B IPOCTPAHCTBE: CUMMETPHUSI OTHOCUTEIBHO TOYKH, MPSIMOM,
IJIOCKOCTU.  ODJEMEHThl CUMMETPUM B MNHpaMHuAax, NapajieNenuneaax,
MPaBUWIbHBIX MHOTOTPAHHHUKAX.

Brruncienne 9SJ€MEHTOB MHOTOTPAHHUKOB: péOpa, AWaroHaid, YIJbl.
[Tnomans OOKOBOM MOBEPXHOCTH M IIOJHOM TOBEPXHOCTH TMPSIMOU TMPU3MBI,
IUIOIIAJb OCHOBAaHMW, TeopeMa O OOKOBOM NOBEPXHOCTH MPSIMOU IPU3MBL
[Tnomans OOKOBOW TMOBEPXHOCTH U TOBEPXHOCTH TIPABWIHBHOW MHUPaAMUJIBI,
TeopeMa O IUIomaad yceu€éHHou mnupamuiabl. [loHstue o0 o0véMe. OO0BEM
MUPAMUJIBI, TPU3MBI.

[TonoOnuple Tena B mpocTpaHcTBE. COOTHOIICHUS MEXIY IUIOMIAAIMU
MOBEPXHOCTEHN, 00bEMaMU MOAOOHBIX TE.

11 KJIACC

Tesia Bpalmenus

[Hunuaapuueckas MOBEPXHOCT, oOpasyroiue UAJIUHAPUYECKON
MMOBEPXHOCTH, OCh IWJIMHIPUYECKOW TMOBEPXHOCTU. l[lwmHIp: ocHOBaHUA U
OOKOBasi TMOBEPXHOCTh, OOpa3ywollas MU OCh; IUIONIaJAb OOKOBOM M TMOJHOMN
MTOBEPXHOCTH.

Konunueckass moBepXHOCTh, 00pa3yroiue KOHHYECKOW MOBEPXHOCTH, OCh H
BEpIIMHA KOHUYECKOM MmoBepXHOCTU. KOHyC: oOCHOBaHUWE 1 BepIlIMHA, 00pa3yroIasi
U OCb, IUIOMaJb OOKOBOM W TOJHOM TOBEPXHOCTU. YCEUEHHBIM KOHYC:
oOpa3yrolye 1 BICOTa; OCHOBAHUS U OOKOBAs MOBEPXHOCTb.

Chepa u map: 1eHTp, paauyc, IUaMeTp; IJIOMIAIb MOBEPXHOCTH ChEpHI.
B3auMHoe pacnonoxxenue chepsl U IUIOCKOCTH; KacaTellbHasl TIOCKOCTh K cdepe;
JI011aab Chephl.

N3o0pakeHue TeJ1 BpallleHus Ha TJI0OCKOCTH. Pa3BépTka MUIMHAPA U KOHYCA.

KoMOuHanun Tem BpalleHWss W MHOTOTPAHHUKOB. MHOTOTPaHHWK,
OMMMCAHHBIA OKOJIO cdephl; cdepa, BNHUCAHHAS B MHOTOTPAHHUK, WA TEJO
BpaIeHusl.

[Tonsarue 06 06BEMe. OCHOBHBIE CBOMCTBA 00bEMOB Tel. Teopema 006 00béEMeE
NPSAMOYTOJIGHOTO Tapajuleyienurnena u ciaeacTBus u3 He€. OObEM IMIMHIpA,
koHyca. O0BEM Mmapa u miomasas chepsl.

[Tomo6ueie Tena B mpocTtpaHcTBe. COOTHOIIECHUS MEXIY IUIOIMIAISIMA
MOBEPXHOCTEHN, 00BEMaMU TTOI0OHBIX TEJL.



CeueHus mwiMHApa (TApaJUIENbHO M NEPHEHAMKYJISIPHO OCH), CEUYEHHUS
KOHyca (mapaJuieIbHO€ OCHOBAHMIO M NPOXOJAIIEE Yepe3 BEPIUHHY), CEUEHUS
niapa.

BeKkTOpbI M KOOPAUHATHI B IPOCTPAHCTBE

BekTop Ha IIIOCKOCTH U B TpoCcTpaHcTBe. CII0KEHNE U BBIYUTAaHUE BEKTOPOB.
YMHOKEHHE BEKTOpA Ha 4KCIIO. Pa3nokeHne BEKTOpa Mo TPEM HEKOMIUTAHAPHBIM
BekTopaMm. IlpaBuno mapaenenunena. Pemenwe 3amay, CBS3aHHBIX — C
OpUMEHEHUEM TMpaBui JAelcTBUM C Bekropamu. llpsmoyrosnbHas cucrema
KoopAuHAaT B mpocTtpaHcTBe. KoopauHatel Bekropa. Ilpocreiimne 3amaun B
KOOpJMHATax. YTol Mexay BekTopaMu. CKajasipHOE IPOU3BEIECHHUE BEKTOPOB.
Bbluncienre yrioB Mexay OpsIMBIMU M IUIOCKOCTAMH. KoopArMHATHO-BEKTOPHBIN
METO/I IIPU PEIICHUN T€OMETPUUYECKUX 3a]1aY.

IINIAHUPYEMBIE PE3YJIBTATBI
JIMYHOCTHBIE PE3YJIbTATbI

JInyHOCTHBIE pe3yJNbTaThl OCBOEHHUS IMPOTPaMMbl Y4ECOHOTO TpeaMeTa
«MareMaTHKa» XapakTepU3yroTC:

I'paxxnanckoe BocniuTanue:

c(hOpMUPOBAHHOCTHIO IPakAAHCKON MO3UIMU O0YYaIOIIEerocsi Kak akKTUBHOTO
W OTBETCTBEHHOTO 4YJ€Ha POCCHUUCKOrO0 OOIIeCTBa, MPEICTABICHUEM O
MaTeMaTHYECKUX OCHOBax (DYHKIIMOHHUPOBAHUS PA3IMYHBIX CTPYKTYp, SBJICHUH,
mpoLenyp TpaXIaHCKOro oOmiecTBa (BBIOOpPHI, OMPOCHI W Tp.), yYMEHHEM
B3aUMOJCHCTBOBATh C COLUUAIBHBIMA HWHCTUTYTAMH B COOTBETCTBUU C HX
(GYHKIUSAMHA 1 HAa3HAYCHUEM.

IHaTpuoTnyeckoe BOCIIUTAHUE:

c(hOpMHUPOBAHHOCTHIO POCCUICKOM IpakTaHCKOW UJICHTUYHOCTH, YBAKCHHS K
MPONJIOMY Y HACTOAIIEMY POCCUMCKOW MAaT€MAaTUKH, [IEHHOCTHBIM OTHOILLIEHUEM K
JIOCTUKEHUAM POCCUUCKUX MATEMAaTUKOB U POCCUUCKOW MAaTEMaTUYECKOM IIKOJIBI,
K KCIOJIb30BAaHUIO ATHUX JOCTI)KCHUW B JIPYrUX HaykKaxX, TEXHOJOTUAX, chepax
SKOHOMUKH.

JIlyXOBHO-HPaBCTBEHHOI'0 BOCIIMTAHMS:

OCO3HaHUEM JTYXOBHBIX LIEHHOCTEHN POCCUHCKOTO HapoJa;
c(hOPMHUPOBAHHOCTHIO ~ HPABCTBEHHOI'O  CO3HAHHUS, OSTUYECKOTO  IOBEJICHUS,
CBSI3aHHOTI'O C MPAKTUYECKUM NMPUMEHEHUEM JOCTUKEHUN HAYKU U JEATEIbHOCTHIO
y4€HOT0; 0OCO3HAHUEM JIMYHOTO BKJIa/Ja B MOCTPOCHHUE YCTOMYHUBOTO OYyIIIETO.

JcTeTHYECKOe BOCIIUTAHUE:



ACTETUYECKUM OTHOLICHUEM K MHPY, BKIIIOYAss ICTETUKY MAaTEMaTUYECKUX
3aKOHOMEPHOCTEM, 00BEKTOB, 3aj7ad4, peLIeHnH, pacCyXIEHUN;
BOCIIPUAMYHMBOCTBIO K MATEMAaTHYECKUM aCIIEKTaM Pa3jIMYHbIX BUAOB UCKYCCTBA.
Dusnyeckoe BOCIIUTAHUE:
cOPMHPOBAHHOCTBIO YMEHHS TMPUMEHSATh MaTeMaTH4YeCKue 3HaHUS B
MHTEpecax 30pOBOro M 6e30macHoro o0pas3a >KU3HU, OTBETCTBEHHOT'O OTHOIICHUS
K CBOEMY 3JI0POBbIO (3/10pOBO€ MUTAHUE, COATTAHCUPOBAHHBIN PEXUM 3aHSATUU U

OTJIbIXa, peryisipHas busnueckas aKTUBHOCTb); (bu3rYecKoro
COBEPILICHCTBOBAHMSI, npu 3aHATHUIX CIIOPTUBHO-03/I0POBUTEIHHOM
JEeSATEIbHOCTBIO.

TpynoBoe BociuTanue:

TOTOBHOCTBIO K TPYIy, OCO3HAaHHEM IICHHOCTH TPYAOIIOOWs; MHTEPECOM K
pasnmuyHbiM  cepaM  MPOPECCHOHAIBHOM  JCSATENBHOCTH, CBS3aHHBIM  C
MaTEeMaTUKOW M e€ MPWIOKEHUSMU, YMEHHUEM COBEpIIATh OCO3HAHHBIN BHIOOP
Oynymieit mnpodeccud W pealn30BbIBATH COOCTBEHHBIC >KU3HECHHBIC IIJIAHBI;
TOTOBHOCTBIO M  CIHOCOOHOCTBIO K MAaTeMaTUYeCKOMY OOpa30BaHUIO U
caM000pa30BaHUI0 HA TPOTSHKEHUH BCEW KU3HU; TOTOBHOCTHIO K aKTHBHOMY
YYacTHIO B PEIICHUH MPAKTUUECKUX 3a/1a4 MaTEMAaTUYECKON HAIIPABICHHOCTH.

JKO0JIOTHYECKOe BOCITUTAHHUE:

c(OPMHPOBAHHOCTHIO DKOJOTHYCCKON KYyJIbTYpbl, MOHWUMAHHEM BIVSHHS
COLIMAJTbHO-PKOHOMHUYECKUX MPOIIECCOB HAa COCTOSIHUE MPUPOTHOU M COIUATBHOMN
Cpelbl, OCO3HaHMEM TJI00aJIbHOIO  XapakTepa 3KOJOTMYECKHX MpoOlieM;
OpUEHTallel Ha MPUMEHEHHE MaTeMAaTHYeCKUX 3HAHWM [JIS pelieHus 3aaad B
0o0JacCTH OKpY’)Karomiell cpefpl, IUIAHUPOBAHUSA TIOCTYNKOB M OIICHKA UX
BO3MOJKHBIX MTOCIIEJICTBHH JIJIsl OKPY>KAIOIIEH CPEeIbI.

LleHHOCTH HAYYHOTO MO3HAHMA:

c(OPMUPOBAHHOCTHIO MHUPOBO33PEHHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO  Pa3BUTHS HAyKH W  OOIIECTBEHHOM  MPaKTUKH, TMOHUMaHUEM
MaTEeMaTHYeCKON HayKH Kak c(epbl UYeIOBEYECKOW MAeATeIbHOCTH, JTaloB €&
pPa3BUTHS W 3HAYUMOCTH JUIA Pa3BUTHS IUBHJIM3AIMH, OBJIAJICHUEM SI3IKOM
MaTeMaTHKH M MaTEeMaTHYECKOH KyJIbTYpOH KaK CpPEICTBOM IIO3HAHHS MUPA;
TOTOBHOCTBIO OCYIIECTBIISITh MPOEKTHYIO U MCCIIEIOBATEIbCKYIO JEATEIbHOCTh
WHUBUTyaJIbHO U B TPYIIIIE.

METANPEAMETHBIE PE3YJIbTATDI

MertanpenMeTHbIe Pe3yJbTaThl OCBOCHUS MPOTPAMMBI Y4EOHOTO MpeaMera
«Marematuka» XapaKTEPU3YIOTCS OBJIAJICHUEM YHUBEPCAIBHBIMU



NO3HAGAMENbHBIMU  OCUCMBUAMU,  VHUBEPCANbHLIMU — KOMMYHUKAMUSHBIMU
0eucmeusamMu, YHUBEPCATbHbIMU Pe2YIAMUSHLIMU OCUCEUIMU.

1)  VYuueepcanvnvie  noznasamenvmvie  Oeiicmsus, — o0becnedugarom
Gdopmuposanue 6a308blX KOSHUMUBHLIX NPOUECCO8 00VUaOwuxcs (0ceoeHue
Memoo08  NO3HAHUSL  OKpYXCaowe2o  Mupa,  NpuMeHeHue  J0SUYECKUXx,
UCC1e008amenbCKux onepayutl, yMmeHut pabomamso ¢ uHgopmayueti).

ba3oBble ornueckue aeiicTBU:

® BBISIBISATHh U XapaKTEPU30BaTh CYIIECCTBEHHbBIEC NTPU3HAKH MAaTEMAaTHUYECKUX
OOBEKTOB, MOHSATUN, OTHOUICHUH MEXAYy MOHATUSAMU;, (POPMYIUPOBATH
ONpENENICHUs]  TMOHATUM; YCTAaHABIMBAaTh CYLIECTBEHHBIA  MPHU3HAK
KJIacCU(UKALMU, OCHOBAHUSA A1 OOOOIIEHMS M CpaBHEHUS, KpUTEPUU
IPOBOJIMMOIO aHAJIN3a;

e BOCIpUHUMATh, (OPMYJIUpPOBaTh U  NOPEOOPa3OBBIBATH  CYXKICHHUS:
YTBEPAUTEIbHBIE U OTpPULATEIbHBIC, €AMHUYHBIC, YACTHbIE U OOINIHE;
YCIIOBHBIE;

® BBUIBIKITH ~ MAaTEMaTUYECKUE  3aKOHOMEPHOCTH,  B3aWMOCBS3M U
npotuBopeursi B (akTax, JaHHBIX, HAONIOJCHUSIX U YTBEPKICHUSIX;
npemjiaraTb ~ KpUTEPUM  JUIS  BBISBICHHS ~ 3aKOHOMEPHOCTEM |
IIPOTUBOPEYNH;

e JenaTh BBIBOABI C HMCIOJIb30BAHUEM 3aKOHOB JIOTWKH, JEAYKTHBHBIX H
WHIYKTUBHBIX YMO3aKIIOUEHUH, YMO3aKIIOUEHUH 110 aHAJIOTHH;

® [IPOBOJUTH CaMOCTOSATEIIBHO J0Ka3aTeIbCTBA MaTeMaTUYECKHUX
YTBEPKJICHUM (MPSMbIE U OT MPOTUBHOIO), BHICTPAUBATh ApTyMEHTAIIHIO,
NPUBOAUTH MPUMEPBl U KOHTPIPUMEPHI; OOOCHOBBIBATH COOCTBEHHBIE
CY>KJICHUS U BBIBO/IbI;

e BHIOMpPATH CNOCOO penieHus: yueOHOM 3agauu (CpaBHHUBATh HECKOJBKO
BApPUAHTOB pEIlICHUs, BBIOMpaTh Haubojee MOAXOAAIUNH C Y4ETOM
CaMOCTOSITENIbHO BBIJICIEHHBIX KPUTEPHUEB).

ba3oBble uccienoBareJbcKue 1eHCTBUA:

® HCIIOJIb30BaTh BOMPOCHI KaK MCCIEI0BATEIbCKU MHCTPYMEHT IMO3HAHMUS;
dbopMyaMpoBaTh BOMPOCHI, (UKCUPYIOLIME MPOTHUBOPEUYUE, MpoOJIemy,
yCTaHaBJIMBaTh HCKOMOE W  JaHHoe, (opMupoBaTh  THUIOTE3Y,
apryMEHTUPOBATH CBOKO MO3ULMIO, MHEHHUE;

® [IPOBOJHUTH CaMOCTOATEIIBHO CIUTAaHUPOBaHHBIN AKCIEPUMEHT,
UCCIIEJOBAaHUE TI0 YCTAHOBJIEHUIO OCOOEHHOCTEH MaTeMaTH4eCKOIro
O0OBEKTa, SBJICHMS, TMPOLECCA, BBISIBICHUIO 3aBUCUMOCTEH  MEXKIY
00BEKTaMH, SBICHUSIMH, POIIECCAMU;



® CaMOCTOSITENIFHO (hOPMYITHPOBATH OOOOIICHHS U BBIBOBI IO PE3YJIHTATAM
NPOBEAEHHOTO HAOIOIEHNUS, UCCIIEOBAHMs, OIECHUBATh JOCTOBEPHOCTH
MOJTy4YEHHBIX Pe3yIbTaTOB, BEIBOJOB M 0000IIEHNUH;

® TIPOrHO3UPOBATH BO3MOXKHOE pa3BUTHE MpoOIEcca, a TaKkKe BbIIBUTaTh
MIPETOJI0KEHUS O €T0 Pa3BUTHUN B HOBBIX YCIIOBHSIX.

Pa6ora ¢ undpopmanmeii:

® BBUIBILITH AeUINTHE MHPOpPMAINH, JaHHBIX, HEOOXOAUMBIX HJIsI OTBETA
Ha BOIIPOC U JJIS PEIICHUS 3a1a4H;

e BpIOMpaTh WHGOOPMAIIMIO W3  HCTOYHHUKOB  PA3JMYHBIX  THUIIOB,
aHATM3UPOBaTh, CUCTEMATH3UPOBATh U WHTEPIPETHPOBATH WH(OOPMAITUIO
Pa3IMYHBIX BUIOB U (OPM MPEACTABICHHUS;

® CTPYKTYpUPOBaTh HH(POPMAIINIO, MPEJCTABIATh €€ B Pa3IMYHbIX (opMax,
WUTIOCTPUPOBATH TpaduuecKy;

® OIICHUBATH HaAEKHOCTD uHdopmauu 1o CaMOCTOSITEIILHO
chOpMYITUPOBAHHBIM KPUTEPHUSIM.

2)  VHhusepcanvhvie KOMMYHUKAMUGHbBlE  Oelicmeus,  00ecneuusaom

copMUpOBaAHHOCIb COYUATILHBIX HABLIKOS 00YUAIOUWUXCAL.

OOwmenne:

® BOCIpPUHUMATh U (POPMYJIHPOBATH CYXKJIECHHS B COOTBETCTBUU C
YCIIOBUSIMU U IEJIIMH OOIIECHHMS; SICHO, TOYHO, TPAMOTHO BBIpaXXaTh CBOIO
TOYKY 3pEHHsI B YCTHBIX M MHCHbMEHHBIX TEKCTax, /1aBaTh IMOSICHEHUS IO
XOJIy peIIeHus 3a/1a4ui, KOMMEHTHPOBATh TIOJyUYCHHBIN PE3yJIbTaT;

® B XOJ€ OOCYXKICHHS 337aBaTh BOIIPOCHI MO CYIIECTBY 00CYKIaeMOU TEMBI,
po0JIeMBbl, perraeMoi 3a/1auu, BHICKa3bIBaTh UJIEH, HAIlEIEHHBIC HA MIOMCK
pelIeHus; COMOCTaBIATh CBOU CYXKICHUS C CYXICHUSIMH JIPYTUX
YYaCTHUKOB JHayiora, OOHapy»XUBaTh pa3inyue W CXOJICTBO TO3MUIIUN; B
KOPPEKTHOH Gopme PopMyTupoBaTh pa3HOIIIACHS, CBOM BO3PAKCHHUS;

® TPEACTABIATh  PE3yNbTaThl  pEIICHHUs  3aJadd,  OSKCIEPUMEHTA,
UCCJEIOBAHMS,  NPOEKTa;  CaMOCTOSITEIbHO  BbIOMpaTh  (opmat
BBICTYIUICHHUS C YIETOM 3aJ1a4 TIPE3EHTAIIMU U OCOOCHHOCTEH ayAuTOPHUH.

CoTpyaHu4ecTBO:

e [OHMMATh W  WCIOJB30BaTh  MPEUMYIIECTBA  KOMaHTHOW |
WHUBUyaIbHON pabOThI MPU PEIICHUH YYEOHBIX 3a/1a4; TPUHUMATH 11eTh
COBMECTHOH JAESITENbHOCTH, IIJIAHUPOBATh OPTaHMU3AIMIO COBMECTHOMN
paboThI, pacrpeaensTh BUABI padOT, JOTOBApUBATHCS, 00CYKIATh MPOIIECC
U pe3ysbTat paboThl; 00001aTh MHEHUS HECKOJIBKHX JIFOJICH;

® yYacTBOBaTh B TPYNIOBKIX (popmax paboThl (00CYXKIeHUs, 0OMEH MHEHUH,
«MO3TOBBIE TITYPMbD» U WHBIC), BBINOJHATH CBOIO 4YacTh pPaOOTHI U
KOOPAMHUPOBATh CBOW JICHCTBUS C JPYTMMH WICHAMH KOMaH]IBI;



OLICHMBATh KauyeCTBO CBOET0 BKJIaJa B OOIIMH MPOAYKT MO KPUTEPHUSM,
c(OpMyIMPOBAHHBIM YYaCTHUKAMH B3aUMOJICHCTBUA.

3) Yuusepcanvhoie pezynamueHole oeticmaus, obecnequsaiom
Gdopmuposarue cmviC08bIX YCMAHOBOK U HCUSHEHHBIX HABLIKO8 TUUHOCTIU.
Camoopranusanus:

® COCTaBJIATH IUIAH, aJITOPUTM PEIIEHUS 3a/1a4U, BBIOMPATh CIOCOO pelIeHUs
C YYETOM MUMEIOUTUXCSI PECYPCOB U COOCTBEHHBIX BO3MOXKHOCTEH,
apryMEHTUPOBATh U KOPPEKTUPOBATh BAPUAHTHI PEIICHUM ¢ YUETOM HOBOM
uHbOpMaIUu.

CaMOKOHTPOJIb:

® BJAJETh HABBIKAMU IIO3HABATEIBHOM pediekcun Kak OCO3HaHUs
COBEPIIAEMBIX JEHCTBUN W MBICIUTENBHBIX MPOLECCOB, UX PE3YJIbTATOB;
BJa/J€Th CHOCOOAMU  CaMOIPOBEPKH, CaMOKOHTpOJII Ipolecca H
pe3ynbTaTa peleHuss MaTeMaTUYeCKON 3a/1auu;

® [pEABUAECTh TPYAHOCTH, KOTOpPHIE MOTYT BO3HHKHYTh MpPH PEILICHUH
3a/layd, BHOCHTb KOPPEKTHUBBI B JI€ATEIBHOCTh HAa OCHOBE HOBBIX
00CTOSITENBCTB, TAHHBIX, HAWJIEHHBIX OIIMOOK, BBISBIICHHBIX TPYIHOCTEH;

® OILICHWBAaTh COOTBETCTBHE pe3yjibTaTa LEId U YCIOBUSAM, OOBACHATH
IPUYHHBl JTOCTHMIKEHUS WIM HEJOCTH)KEHHS PE3YNbTaTOB JEATEIbHOCTH,
HaXOAUTh OIIUOKY, 1aBaTh OLIEHKY IPUOOPETEHHOMY OIIBITY.

INPEAMETHBIE PE3YJIBTATBI
10 KVIACC

OnepupoBath NOHATUAMHU: TOUKA, IPsIMasi, INIOCKOCTb.

[IprMEHATH aKCHOMBI CTEPEOMETPUU U CIEACTBUS U3 HUX IIPU PELICHUHU
r€OMETPUYECKUX 3a/1a4.

OnepupoBaTh NOHATUSAMMU: NMAPAIUIENBHOCTh U NEPHEHAUKYIIPHOCTD MPSIMBIX
Y IIOCKOCTEH.

KnaccudummpoBaTe B3aUMHOE pAacCIONIOKEHHE MPSMBIX M IUIOCKOCTEH B
IIPOCTPAHCTBE.

OnepupoBaTh MOHATUSMH: ABYTPAHHBIM YIroOJI, TPaHW JBYTPAaHHOTO YIJIa,
pedpo IBYTPAHHOTO yria; JUHEHHBIM Yroyl JBYIpaHHOIO yIJia; rpajycHas mepa
JIBYTPAHHOTO yIJIa.

OnepupoBaTth MNOHATUSMU: MHOTOIPAHHMK, BBITYKJIBIA M HEBBITYKJIBIH
MHOTI'OTPAaHHHUK, JJIEMEHTBI MHOTOIPaHHUKA, IPABUIIbHBIA MHOTOTPAHHUK.



Pacrnio3HaBaTh OCHOBHBIE BHUABl MHOTOIPAaHHHUKOB (IMHMpaMuaa; MpU3MA,
PSIMOYTOJIBHBIN MapaJlIeNIeUIe]], KyO).

KnaccudumnmpoBate  MHOTOTpaHHHKH,  BBIOMpass ~ OCHOBaHHUS  JJis
KJacCU(pUKaUUU (BBIIYKJIbIE W HEBBIIYKJIblE MHOIOIPAHHUKH; IPaBUIIbHBIC
MHOTOTPaHHUKH; MPSMbIE U HAKJIOHHBIE IPU3MBI, TAPAJIIEIIEIIUIIE bI).

OnepupoBaTh MOHATUSMHU: CEKYIAs JIOCKOCTh, CEUEHNE MHOTOIPAHHHUKOB.

OOBSICHATH TPUHLMIIBI TIOCTPOEHUS CEYEHUH, UCTIOJIB3YSl METO/, CJIEOB.

Crpoutrh ceuyeHUs MHOTOIPAHHHKOB METOJOM  CIIEIOB, BBIIIOJIHSITH
(BBIHOCHBIE) IJIOCKME YEPTE)KU W3 PUCYHKOB IMPOCTHIX OOBEMHBIX (QUIYp: BHI
CBEpPXY, COOKY, CHH3Y.

PemaTe 3a1aun Ha HAXOXKACHUE T€OMETPUUYECKUX BEJIMYMH IO 00pa3laM WiH
QIrOpUTMaM, TPUMEHSSI W3BECTHbIE AHAJUTUYECKUE METOAbl IpPU PEIICHUH
CTaHJAPTHBIX MATEMATHYECKUX 3a7a4 HA BBIYMCICHUE PACCTOSHUN MEXKIY IBYMS
TOYKaMH, OT TOYKH JO NPSIMOM, OT TOYKH JO IUIOCKOCTH, MEXIY
CKPELIMBAIOIIMMHUCS MPSIMBIMHU.

PemaTe 3a1aun Ha HAXOXKACHUE T€OMETPUUYECKUX BEJIMYMH IO 00pa3laM Uiu
QIrOpUTMaM, TNPUMEHSSI W3BECTHbIC AHAJUTUYECKUE METOAbl IpPU PEIICHUH
CTaHJAAPTHBIX MaTEeMaTUYECKUMX 3aJad Ha BBIYMCICHHE YIVIOB  MEXIY
CKPELIMBAOIIMMHUCS NPAMBIMH, MEXIYy MNPSIMOA M  IUIOCKOCTBIO, MEXIY
IJIOCKOCTSIMH, IBYTPaHHBIX YTJIOB.

Boruucnsate 00bEMBI M TIOIIAAN MOBEPXHOCTEH MHOTOTPAaHHUKOB (TIpHU3Ma,
nupaMuga) € TMOpUMEHEHHEM (QOpMys; BBIYMCIATH COOTHOLICHHMS] MEXAY
IUIOHIA/IIMU TOBEPXHOCTEH, 00bEMaMU MOIOOHBIX MHOTOIPAaHHUKOB.

OnepupoBaTh NOHATHSAMHU: CHMMETpPUS B IIPOCTPAHCTBE; LIEHTP, OCh H
MJI0CKOCTh CHMMETPUU; LIEHTP, OCh U MJIOCKOCTh CHMMETPUH (PUTYPHI.

W3Bnekath, mnpeoOpa3oBbIBATH M HWHTEPIPETHPOBATH HHPOPMALHIO O
IPOCTPAHCTBEHHBIX F€OMETPUUECKHUX (PUrypax, NPEACTaBICHHYIO Ha YepTeXax U
PUCYHKaX.

[IpumeHnsaTh reomMeTpuueckue (aKThl A1 PEIICHUS CTEPEOMETPUUYECKUX
3a/1ay, MpeANoJaratoMxX HECKOJIbKO IAroB PEIICHUs, €CIH YCIOBUS IPUMEHEHUS
3aJlaHbl B IBHOM (hopme.

[IpumeHaTs OpocTEHIINE MPOTPAMMHBIE  CPEACTBA U DJIEKTPOHHO-
KOMMYHUKAIIMOHHBIE CUCTEMBI IPU PEILIEHUH CTEPEOMETPUYECKHX 3a]1a4.

[IpuBoAUTH MpUMEPHl MATEMAaTUYECKUX 3aKOHOMEPHOCTEH B MPUPOJE H
YKU3HM, PACIIO3HABATH MPOSIBJICHUE 3aKOHOB T€OMETPUU B UCKYCCTBE.

[IpuMeHATh MONy4YEHHBIE 3HAHUS HA IMPAKTHUKE: aHAIM3UPOBATh pEajbHBIC
CUTyallUM W TPHUMEHSATh W3YyYECHHbIE IOHATHS B MPOLECCE IOWCKA PEUICHUS
MaTeMaTHYeCcKd C(HOPMYIUPOBAHHONW TMPOOJEMBbl, MOJEIUPOBATh peajbHbIC
CUTyallUM Ha A3BIKE T'EOMETPHUH, HCCIEA0BaTh IIOCTPOCHHBIE MOJEIH C



UCIIOJIb30BaHUEM T€OMETPUUECKUX MOHATHI U TEOpeM, armapaTa anreOpbl; pemaTh
IIPAKTUYECKUE 3a7a4M, CBA3aHHBIE C HAXOKICHUEM T€OMETPUYECKNUX BEJINYHUH.

11 KIIACC

OnepupoBaTh TOHATHSIMH: LWIWHAPUYECKAs IOBEPXHOCTh, OOpa3yroIIHe
IMAJIMHAPUYECKON  TOBEPXHOCTH;  IWJIMHAP;,  KOHUYECKas  IMOBEPXHOCTH,
oOpa3ylolue KOHHYECKON OBEPXHOCTH, KOHYC; c(pepruyeckasi moBEpXHOCTb.

Pacnio3naBaTh Tena BpauieHus (IMIMHIP, KOHYC, cdepa U map).

OOBIICHATH CIOCOOBI MOTYUYEHUS TE BPAILICHUS.

KnaccuduumpoBats B3auMHOE pacnoioKeHue chephl U MIOCKOCTH.

OnepupoBaTh MOHATUSMHU: IMIAPOBOM CETMEHT, OCHOBAHHE CETMEHTA, BHICOTA
CErMEHTa; IIapOBOM CJIOM, OCHOBAHME IIAPOBOrO CJIOS, BHICOTA IIAPOBOrO CIIOS;
IapOBOU CEKTOP.

Beraucisite  00BEMBI M IIOMIATX  TIOBEPXHOCTEH  TeNl  BpallcHWHS,
TCOMETPUUYECKHX TEN C IPUMEHEHUEM (HOPMYI.

OnepupoBaTh TOHATHSMH: MHOTOTPAaHHUK, BIIMCAHHBIH B chepy H
ONMMCAHHBIA OKOJIO cdepbl; cdepa, BOMCAHHAST B MHOTOTPAHHUK WJIM TEJO
BpaIieHUsl.

BBIYUCIISITE COOTHOMICHHUS] MEXIY IUIOMAAIMU MMOBEPXHOCTEH W 00BEMaMH
MOAOOHBIX TEI.

N300paxkath u3ydaemble (QUTYpbl OT PYKHM M C TPUMEHEHHEM IMPOCTHIX
YepTEKHBIX UHCTPYMEHTOB.

BhITIOTHATH (BBIHOCHBIC) TIJIOCKUE YEPTEKHU U3 PUCYHKOB IIPOCTHIX 00BEMHBIX
buryp: BUI CBEpXY, COOKY, CHU3Y; CTPOUTH CECUCHHUS TEJ BPAIICHHUS.

W3BnekaTh, WHTEPIPETHPOBATH M MPeoOpa30BBIBaTh HHPOPMAIHIO O
MPOCTPAHCTBEHHBIX TE€OMETPUYECKUX (PUTypax, MpeJCTaBICHHYIO Ha YepTexax U
PUCYHKaX.

OnepupoBaTh MOHATHEM BEKTOP B TPOCTPAHCTBE.

BBITIONTHATE  IEHCTBUS  CIIOKEHUST BEKTOPOB, BBIYMTAHHS BEKTOPOB M
YMHOKCHHS BEKTOPA Ha YUCII0, OOBSICHITH, KAKUMH CBOMCTBAMHU OHH 00JIaJIaoT.

[TpumeHsTh MpaBUIO MapavieIenunea.

OnepupoBaTh MOHATUSIMU: IEKAPTOBBI KOOPJUHATHI B MPOCTPAHCTBE, BEKTOD,
MOAYJIb BEKTOpa, PAaBEHCTBO BEKTOPOB, KOOPIWHATHI BEKTOpA, YTOJI MEXKIY
BEKTOpaMH, CKJIIPHOE TIPOU3BEACHIE BEKTOPOB, KOJUIMHEAPHBIC M KOMILTAaHAPHBIE
BEKTOPBHI.

Haxonutb cyMMy BEKTOPOB M TTPOU3BEIACHUE BEKTOPA HA YHCIIO, YTOJ MEXKIY
BEKTOpaMH, CKaJSIpHOE TMPOWM3BEIEHUE, pPaCKIaAbIBaTh BEKTOP IO JBYM
HEKOJUIMHEAPHBIM BEKTOPaM.



3ajaBaTh INIOCKOCTh YPAaBHEHUEM B JEKaPTOBOM CHCTEME KOOPAMHAT.

[TpumensaTs reomeTpuyeckue (HaKThl I PEUICHHs CTePEOMETPUUECKUX
3a/1a4, IPEANOJIaralinX HECKOJIBKO IAaroB PELICHUs, €CIU YCIOBUS IPUMEHEHUS
3aJlaHbl B SIBHOM (hopMme.

Pemlate mpocreiinine reoMeTpUuYecKUe 3a/ladd Ha NPUMEHEHHUE BEKTOPHO-
KOOPAMHATHOTO METO/A.

Pemlarp 3amaum Ha [IOKa3aTeIbCTBO MATEMATHYECKUX OTHOLICHHW W
HAXOXKJIEHUE F€OMETPUUYECKUX BEIIMYUH 0 00pasiiaM WM allrOpUTMaM, MPUMEHSIS
M3BECTHBIC METO/IbI IPH PEIICHUH CTAaHAAPTHBIX MAaTEMAaTUYECKHUX 3a7a4.

[IpyuMeHATP MPOCTEHIIHE NPOrpaMMHBIE  CpPEICTBA M AJIEKTPOHHO-
KOMMYHHUKAIIMOHHBIE CUCTEMBI IIPU PELICHUN CTEPEOMETPUUECKUX 3a/1a4.

[IpyBOINTH NpHUMEpPBl MATEMATHYECKHUX 3aKOHOMEPHOCTEM B IPUPOAE H
JKU3HU, PACIIO3HABATH IIPOSIBIICHUE 3aKOHOB N'€OMETPUU B UCKYCCTBE.

[IpuMEHATh MONYYEHHBIE 3HAHUS Ha IPAKTHKE: AHAJIU3UPOBATh PEAJIbHBIC
CUTyallud W NPUMEHATb HU3YYEHHBIE TOHATUSA B IPOLECCE IIOMCKA PEIICHUS
MaTEeMaTUYeCKH CPOPMYIHPOBAHHON MPOOJIEMBbl, MOJAEIUPOBATh pPEAIbHbBIE
CUTyalluH Ha S3bIKE TEOMETPUHU, HCCIENOBATh IIOCTPOECHHBIE MOJEIN C
UCIIOJIb30BaHUEM T€OMETPUUYECKUX MOHATUI U TEOpEM, ammapara ajireOpbl; pelarhb
IIPAKTUYECKUE 3a7a4M, CBA3AHHBIE C HAXOXKICHUEM T€OMETPUUECKUX BEINYUH.



TEMATHYECKOE IINTAHUPOBAHHUE
10 KJIACC

HaumenoBanue
Ne
pa3aejioB H TeM
n/n KoJsmm4yecTBo yacos
NPOrpaMMbl
Konrpoabusie IIpakTuyeckue
Bcero
padoThbI padoTsI
BBenenue B
10
CTEPEOMETPUIO

[IpsiMbIE ¥ TITIOCKOCTH B

IIPOCTPAHCTBE. 12 1
[TapannenbHOCTh IPSMBIX
Y TJIOCKOCTEN
[lepneHAUKYIJISIPHOCTD 12
IPSIMBIX U IUIOCKOCTEN
VYribl MeXAy OIPSIMBIMH U 10 1
IJIOCKOCTSIMHU
S5  MHororpaHHuKu 11 1
6 O0BbEMBI 9 1
MHOTOIPAaHHUKOB
[loBTOpEHUE: ceueHus, 4 1

DJIEKTPOHHBbIE
(undposbie)
oOpa3oBaTe/ibHbIEC

pecypchl



PaCCTOAHUA U YIJIbI

OBILIEE KOJIMYECTBO YACOB IIO
I[TPOI'PAMME

68



11 KJIACC

HaumMmenoBanue
pa3aesioB U TeM
NMPOrpamMmbl

Ne

n/n Koaun4yecTBO 4acoB

KonrpoJsbHbIe
padoThI

IIpakTnyeckue

Bcero
padoThI

Tena BparnieHus 12
OO0BLEMBI TEN 5 1

Bekropsl n
KOOPJIMHATHI B 10 1
IPOCTPAHCTBE

[ToBTOpEHME,
00001Ienune,
CHCTeMaTH3aIMs
3HAaHUU

OBIIEE KOJIMYECTBO YACOB I10
[TPOITPAMME

JIeKTPOHHBIE

(uu¢posbie)
o0pa3oBaTeJIbHbIE

pecypcbl

34



HOYPOYHOE IINTAHUPOBAHUE

10 KUIACC

Ne

/i Tema ypoka

KonTposbHbIe

Bcero
padoThI

OCHOBHBIEC MTOHATUSA
CTEPEOMETPHUH: TOUKA,
npsiMast, TII0CKOCTb,
pocTpancTBo. [IpaBuna
n300paKeHus Ha
pUCYHKaX: H300pakeHUs
IJIOCKOCTEH,
HapauIeIbHBIX TIPSMBIX
(OTpe3KOB), CepeIUHBI
OTpe3Ka

[TonsTus:
IepeCceKaroImecs
IJIOCKOCTH,
NepeCeKaOIINUECcs MpsMast |

Jlara
KosnuyecTBo 4acoB u3yuyeHus

IIpakTHyeckue
padoThI

JJIEKTPOHHbIE
uugposbie
o0pa3oBaTe/bHbIE

pecypcsbl



IIITOCKOCTD

IHonstus:

MEepECEKAIOIINECS
IIOCKOCTH,
NepeCceKaroLIUecs NpsAMas u
IJIOCKOCTh

3HAKOMCTBO C
MHOT'OTpaHHUKAMU,
U300paKeHUe
MHOTOTPaHHHUKOB Ha
pUCYHKax, Ha
MIPOEKIIMOHHBIX YEPTEKaX
HauanbHble cBenenus o
KyOe ¥ mupaMujie, ux
Pa3BEPTKUA U MOJIEIIH.
CedeHust MHOTOTPAaHHUKOB

HauanbHble cBenenus o
KyOe ¥ mupaMujie, ux
Pa3BEPTKU U MOJEIIH.
CedeHus MHOTOTPaHHUKOB

[Tousitue 00
AKCHOMAaTHYECKOM
OCTPOCHUH
CTEPEOMETPHH: aKCHOMBI
CTEPEOMETPHUH M CJICICTBHS



10

11

12

N3 HUX

[TonsTHe 00
aKCHOMATHYECKOM
IOCTPOCHUU
CTECPEOMETPHUH: aKCHOMBI
CTEPEOMETPHUU H CIICIICTBUS
W3 HUX

IToustue 00
aKCHOMATHYECKOM
MIOCTPOCHHUH
CTEPEOMETPHUH: aKCHOMBI
CTEPEOMETPHUH U CIICICTBHS
W3 HUX

[Tonsitue 06
AKCMOMAaTHYECKOM
MOCTPOCHUU
CTEPEOMETPUU: AKCUOMBI
CTEPEOMETPUU U CIICACTBUSA
W3 HUX

Bzaunmuoe pacnonoxenue
NPSIMBIX B TPOCTPAHCTBE:
MIEPECEKAIOIIMNECS,
MapaJuIeIIbHbIE U
CKPELIUBAIOLIMNECS MPSIMbIE

HapaJIHCJII)HOCTB I[MPsAMBIX U



13

14

15

16

17

18

19

IJIOCKOCTEH B
MIPOCTPAHCTBE:
MapaJUICIIbHbIE IPSIMBIC B
MPOCTPAHCTBE;
[apaJIEILHOCTD TPEX
MPSMBIX

[TapannenbHOCTh MPSAMBIX U
IJIOCKOCTEN B
IIPOCTPAHCTBE:
[TapajuiennbHOCTh NMPSIMOK U
IIJIOCKOCTH

VYTIIBI ¢ COHANPAaBICHHBIMU
CTOpOHaMH

VYroa Mexay npsiMpIMU B
MIPOCTPAHCTBE

VYroa Mexay npsiMpIMH B
IPOCTPAHCTBE
[TapannenbHOCTB
IIJIOCKOCTEH:
napajuieabHbI€ IJIOCKOCTH
CBoiicTBa MapayIENbHbIX
IIJIOCKOCTEN

[Ipocreimmue
IPOCTPAHCTBEHHBIE



20
21

22

23

24

25

26

(GuUrypsl Ha MIOCKOCTH:
TeTpa’Jip, KyO,
NapajuIesIeTuIe
[TocTpoeHue ceueHunit
[TocTpoenue ceuenui

KonTponbHas padbora no
teme "[Ipsimbie
IIJIOCKOCTH B
MIPOCTPAHCTBE.
[TapannenbHOCTh MPSAMBIX U
iockocren"”

[leprieHIMKYISAPHOCTD
MPSIMOU U TTOCKOCTH:
MIEPIICHIUKYJIIPHbBIE
IIPsIMBIE B IIPOCTPAHCTBE

[Ipsamble mapannenbHble U
MIEPIICHIUKYJIIPHBIE K
IIJIOCKOCTH

[Ipsamble mapannenbHbie U
NEPIICHAUKYJIIIPHBIE K
IIJIOCKOCTH

[Tpu3nHak
HNEPIEHIUKYIIAPHOCTU
IIPSIMOM U IIJIOCKOCTH



27

28

29

30

31

32

33

[Ipuznak
MEPIEHAUKYIISIPHOCTH
MPAMOM U TIOCKOCTHU

Teopema o npsiMoi
NEPHEHINKYJIAPHON
IJIOCKOCTH

Teopema o npsitMou
NIEPIIECHIUKYJIAPHOU
IIJIOCKOCTH

Teopema o npsAmoi
NIEPIECHIUKYJIAPHOU
IIJIOCKOCTH
[lepnieHnuKyISIp U
HAaKJIOHHBIE: PACCTOSHUE OT
TOYKH 10 TUIOCKOCTH,
pPACCTOSIHUE OT MPSAMOU J10
IIJIOCKOCTH
[lepnieHauKyISIp U
HAaKJIOHHBIE: PACCTOSHUE OT
TOYKH 10 TUIOCKOCTH,
pACCTOSIHUE OT MPSMOU 110
IIJIOCKOCTH
[lepnenauxynsap u
HAaKJIOHHBIE: PACCTOSHUE OT
TOYKH 10 TUIOCKOCTH,



34

35

36

37

38

39

PacCTOSIHUE OT IPSIMOM 110
IIJIOCKOCTH
Ilepnenaukyisip u
HAKJIOHHBIE: PACCTOSIHUE OT
TOYKH J10 IJIOCKOCTH,
pPacCTOsIHKUE OT MPSMOU 110
IIJIOCKOCTH

VYTII1bl B IPOCTPAHCTBE:
YTOJI MEXIy NPsIMOH U
IJIOCKOCTBEO

JIByrpaHHbIi1 yro,
JIMHENHBIN YT OJl
IBYI'PAHHOTO yria
JIByrpaHHbIN yroJi,
JIMHENHBIN YIroJl
IBYI'PAHHOTO yria
[leprieHIMKYISIPHOCTD
IJIOCKOCTEN: IPU3HAK
IIEPIIEHIUKYJISIPHOCTH IBYX
IIJIOCKOCTEN
[TepnieHIUKYISAPHOCTD
IIJIOCKOCTEM: MPU3HAK
NEPNEHINKYJIIPHOCTH JBYX
IIJIOCKOCTEN



40

41

42

43

44

45

46

[leprieHAMKYISIPHOCTD
IJIOCKOCTEN: IPU3HAK
MEPHEHANKYIIAPHOCTH JIBYX
IJIOCKOCTEN

Teopema o Tpéx
NEPHEHANKYIIpax
Teopema o Tpéx
NEepPHEHIUKYJIISIpax
Teopema o Tpéx
NEePHEHANKYIIIpax
KonTponbHas pabota no
TeMaM
"[leprieHINKYISIPHOCTD
MPSMBIX U TJIIOCKOCTEN" U
"Vl MEXIY MPSAMBIMH U
MJIOCKOCTAMM "

[TonsiTHe MHOTOTpaHHUKA,
OCHOBHBIE JJIEMEHTHI
MHOTOTPaHHUKA,
BBIIYKJIbIE U HEBBIITYKJIBIC
MHOT'OTPAaHHMUKH; pa3BEPTKaA
MHOTOTPaHHHMKA

IIpusma: Nn-yronpHas
MpU3Ma; TPAHU U
OCHOBAHMUS IPU3MBI;



47

48

49

50

psiMasl U HaKJIOHHas
MPU3MBbI; OOKOBAs M MOJIHAs
MTOBEPXHOCTH MTPU3MBbI

[Tapannenenunesn,
IPSMOYTOJILHBIN
napasulesienuIne]] U €ro
CBOICTBA

[Tupamupga: N-yroyibHast
nMpaMu/ia, TpaHu u
OCHOBaHUE MUPAMUJIBI;
OOKOBas M MOJIHAs
MMOBEPXHOCTh MUPAMUJIBL;
MpaBWJIbHAS U yCEUEHHAs
nupamMu/ia

IIpaBuibHBIE
MHOTOTPAHHUKU: TIOHSITHE
MPaBUJIBHOTO
MHOTOTPaHHHUKA;
MpaBWJIbHAS MIpPU3Ma U
MpaBUIbHAS TUPAMU/IA;
MpaBUJIbHAS TPEYTOJIbHAs
nMpaMu/Jia v MPaBUIbHBINA
TeTpa’ap; Kyo
IIpencrasienue o
MPaBUJIbHBIX



o1

52

53

54

MHOI'OI'paHHHUKAX: OKTA3p,

TOACKAdIP U HKOCAIP.

CummeTpus B

IMPOCTPAHCTBC. CUMMCTPHUA

OTHOCHUTEJILHO TOYKH,
MIPSIMOU, TIJIOCKOCTH.
DJIEMEHTBI CHMMETPUU B
nvpamuax,
napajuleJIenune1ax,
PaBUJIBHBIX
MHOTOI'PaHHHKaX

Brruncienue piieMeHTOB
MHOTOTPAaHHHUKOB: p&opa,
JIaroOHaJI, YTJIbI

[Imomnaas OoxoBOM
TMOBEPXHOCTH Y MOJHOU
ITIOBEPXHOCTH MIPSAMOM
MPU3MBI, IJIOIIA1b
OCHOBAaHUU, TEOpEMa O
OOKOBOI TOBEPXHOCTH
PAMOU MTPU3MBI

[Tmomaae 00KOBOM
ITOBEPXHOCTH U

MMOBEPXHOCTH MPABUIIBHOU

mupaMubl, TCOpEMa O

|
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56
57
58
59
60
61
62
63

64

65

66

[UI0IIA I OOKOBOM
IIOBEPXHOCTH yCEYEHHON
MAPaMUIBI

KontposnbHas pabora 1o
Teme "MHororpaHHuku"

[Tonsitre 06 06BEME
O0BEM paMHIbI
O0BEM MUpaMuIbl
O0BEM paMHIbI
O0BEM MUpaMuIbl
O0BEM NpU3MBI
O0BEM IPU3MBI
O0BEM pU3MBI

Kontponbhas pabora 1o
teMe "O0bEMBI
MHOT'OTPaHHHUKOB"

[ToBTOpenue, 06001ICHNE
CHCTEMAaTHU3aIMs 3HAHU.
[TocTpoeHue ceuennit B
MHOT'OTpaHHUKE

[ToBTOpenue, 0600IICHNE
CHUCTEMAaTHU3aLUs 3HAHUM.
Brruucnenue paccTossHUi:
MEXy IBYMSI TOUKAMH, OT

|

e i



67

68

TOYKH JI0 PSIMOU, OT
TOYKHU 10 IMJIOCKOCTH,
MEXTY
CKPEIIMBAIOIIUMUCS
NPAMBIMUA

Nrtorosast KOHTpOJIBHAS
pabota

[ToBTOpEeHue, 06001ICHNE
CUCTeMAaTH3alMsl 3HAaHUM.
Brrunciienne yrioB: Mexay
CKPEIIHUBAIOIINMUCS
NPSIMBIMHE, MEXTY TIPSIMO
Y TUIOCKOCTHIO,
JBYTPAHHBIX YTJIOB, YTJIOB
MEX]y IIIOCKOCTAMU

OBLIEE KOJIMYECTBO YACOB IIO ITPOI' PAMME

68



11 KJIACC

/i Tema ypoka

KonrpoJsbHbIe

Bcero
padoThI

Cdepa u map: ueHtp,
panuyc, TuameTp;
TUTOIIA/Ib TOBEPXHOCTHU
cdepsl

B3anmnoe
pacrnoJsiokeHue cepbl
Y TUIOCKOCTH;
KacaTeIbHas
IIJIOCKOCTH K cdepe;
I0maahL chepsl
N3o6paxkenue chepsl,
rapa Ha MmI0CKOCTH.
Ceuenus mapa
[HwimmHapuyeckas
MIOBEPXHOCTH,
oOpazyrorue

Koaun4yecTBO 4acoB

IIpakTnyeckue
padoThI

Jlara
U3Y4YeHUS

DJIEKTPOHHBbIE
urgposBbie
oOpa3oBaresibHbIEC

pecypchbl



LUIMHAPUYECKON
ITOBEPXHOCTH, OCb
HUJIMHIPUIECKON
ITIOBEPXHOCTH

[{uuHAp: OCHOBAHUS
1 OOKOBast
MTOBEPXHOCTD,
oOpazyoriasi 1 oChb;
IUIONIAIh OOKOBOM 1
MTOJTHOM MIOBEPXHOCTH

N3o0paxkenue
HUJIMHIpa Ha
miockoctu. PazBéprka
nunHApa. CedyeHus
UUJIMH]IpA
(TIIOCKOCTHIO,
NapajyIeIbHON WU
NEPIEHINKYJIIPHON
OCH LMJIUHAPA)
Konunueckas
MOBEPXHOCT,
oOpazyroriue
KOHHAYECKOMN
MMOBEPXHOCTH, OCh U
BEPIIMHA KOHUYECKON



10

11

12

IIOBCPXHOCTHU

Konyc: ocHOBaHue u
BEpIIMHA,
oOpasyromas u och;
II011a/1b OOKOBOH U
ITOJTHOW MOBEPXHOCTH

Y ceu€HHbIN KOHYC:
obOpazyrorue u
BBICOTA; OCHOBAHUS U
OOKOBasi IOBEPXHOCTb

N3o00pakeHne koHyca
Ha IJIOCKOCTH.
Pa3BépTka konyca.
CedeHust KoHyca
(TIJI0CKOCTBIO,
MapaJJIeIbHOU
OCHOBAHHIO, U
TIJIOCKOCTBIO,
MPOXOJISIIEN Yepes
BEPILMHY)
KomOunarus ren
BpaIllCHUS U
MHOTOTPaHHHUKOB
MHororpaHHuk,
OIMMCAHHBIN OKOJIO



13

14

15

16

17

18

cthepsr; chepa,
BIIMCAHHAS B
MHOTOTPAHHHK WA B
TEJIO BpAICHUS

ITonstre 06 00BEME.
OcCHOBHBIC CBOMCTBA
00BEMOB TeN

O0BEM nUIMHIpA,
KOHyca

O0bEM 1mIapa u
wiomaasb chepsl
[TonoOHnEbIe TETA B
MIPOCTPAHCTBE.
COOTHOIIIEHUS MEXKTY
ILIOLIAISIMHA
IIOBEPXHOCTEM,
00BbEMaMHU 1TOJ0OHBIX
Tell

KontponbHas pabota
o TeMam "Tena
BpaiieHusa" u
"OO6BembI TET"
Bekrop Ha nuiockoctu
U B IIPOCTPAHCTBE



19

20

21

22

23

24

25

Cnoxenue n
BBIYUTAHHUE BEKTOPOB

YMHOXEHUE BCKTOpa
Ha 9YHCJI0

Paznoxenue Bexropa
10 TPEM
HEKOMIUTaHAPHBIM
BekTopam. [IpaBuio
napajuiesienuneaa

Pemenue 3amau,
CBSI3aHHBIX C
IIPUMEHECHHUEM TTPABUIT
JNEUCTBUM C BEKTOPaAMHU

[IpssmoyrospHas
CHCTEMa KOOpPJIMHAT B
MIPOCTPAHCTRBE.
Koopaunate! BexTOpa.
[Ipocreiimmue 3ama4n B
KOOpJMHATax

Yron mexay
BEKTOpaMH.
CkansipHoe
POU3BEICHUE
BEKTOPOB

Brruucnenue yrios



26

27

28

29

30

MCIKAY IMPAMBIMHA U
IIJIIOCKOCTAMMU

KoopaunatHo-
BEKTOPHBIA METO]1 IPHU
pelieHuu
reOMETPUYECKUX 3a7a4

KonTponbHas padota
1o Teme "BekTopsl u
KOOP/JMHATHI B
IIpOCTpaHCTBE"

IToBTOpEHuE,
00o00111eH1e U
CUCTEMaTH3aIs
3HaHul. OCHOBHBIE
¢durypsl, paxTsl,
TEOpEMBI Kypca
TJIAaHUMETPHH

IToBTOpeHue,
00o00111eH1e U
CHUCTEMATHU3ALUS
3HaHuil. OCHOBHBIE
burypsi, paxTsi,
TEOpPEMBI Kypca
MJIAHUMETPUH

[ToBTOpEHUE,



31

32

33

34

0000111eHNE U
CUCTEMATU3ALUS
3HaHWH. 3agaun
TJIAHUMETPHUH U
METOBI UX PEIICHUS

IloBTOpEHUeE,
00001IeHNE U
CHCTEMAaTH3aI1s
3HaHWUH. 3amadn
IJITAHUMETPUHU U
METO/Ibl UX PELICHUS

IloBTOpEHUE,
0000111eH1E U
CUCTEMAaTHU3aLIM
3HaHUW. OCHOBHBIE
burypsl, haxThI,
TEOPEMBI Kypca
CTEpEOMETPUU

Urorosas
KOHTpPOJIbHAS paboTa

IToBTOpeHue,
000011IeHNEe U
CHCTEMaTH3aI1s
3HAHUH



OBILEE KOJIMYECTBO YACOB I1O ITPOTPAMME 34






YYEBHO-METOJINYECKOE OBECIIEYEHHUE
OBPA30OBATEJBHOI'O ITPOLECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI IVI1 YYEHUKA

METOAUYECKHUE MATEPHUAJIBI IUVISA YYUTEJIA

HUPPOBBIE OBPA3OBATEJ/IBHBIE PECYPCBI U PECYPCBI CETH

HHTEPHET



