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IHHOACHUTEJIBHASA 3AIIMCKA

Pabouas nporpamma ydeOHOro kypca «l'eomerpusi» 0a30BOro ypOBHS IS
oOyuarormuxcst 10 —11 xmaccoB paspabotaHa Ha ocHOBe DenepaibHOTO
roCyJapCTBEHHOTO0 00pa30BaTENIbHOTO CTaHJapTa CPEAHEro o0IIero oopa3zoBaHus,
C y4€TOM COBPEMEHHBIX MHUPOBBIX TpPEOOBaHMWH, NPEABABIAEMBIX K
MareMaTH4ecKoMy OOpa3oBaHUIO, U TPaAUIUMKA POCCUHCKOTO 0Opa3oBaHMUS.
Peanuzamus nporpaMmbsl 00€CIieUnBaET OBJIAJICHUE KIIFOUEBBIMU KOMIIETEHIIUSIMH,
COCTaBJISIIOIIMMHU OCHOBY JUJII CaMOpPa3BUTHUS U HEMPEPHIBHOIO 00pa3oBaHMUs,
LEJIOCTHOCTh OOILIEKYJIbTYPHOIO, JHUYHOCTHOTO W TO3HABATEIBHOTO pPa3BUTHS
JUYHOCTU O0YyYarOIIUXCS.

HEJU U3YYEHUSA YYEBHOI'O KYPCA

BaxxHocTs ydeOHOTO Kypca TeOMETpHUM Ha YPOBHE CpPEIHEro OOIIero
oOpa3oBaHHsT OO0YCIOBIEHA NPAKTHMYECKON 3HAYMMOCTHIO METANpeIMETHBIX |
IpEeIMETHBIX PE3yJIbTaTOB OOYUYEHHUS T€OMETPUM B HANpPaBICHUH JIMYHOCTHOTO
pa3BUTHS OOyuaromuxcsi, (GopMupoBaHusi GYHKIHOHATHHOM MaTEMaTUYECKON
IPaMOTHOCTH, U3YUYEHHS IPYTUX y4eOHBIX AUCHUILUIUH. PazBuTre y oOydaronmxcs
MPABWIBHBIX TPEICTABICHUNA O CYIIHOCTH M TMPOUCXOXKICHHUH TE€OMETPHUECKUX
abcTpakiuii, COOTHOUICHHH PEaJbHOIO0 M HAEATBHOIO, XapaKTepe OTPaKCHHS
MAaTEMAaTUYECKOW HAyKOW SBJIEHUW M TPOLECCOB PEATBHOIO MHPA, MECTE
r€OMETPUHU B CUCTEME HAYK M POJIU MAaTEMAaTUYECKOTO MOJICITUPOBAHMS B HAYYHOM
MO3HAHUH U B MIPAKTHKE CIIOCOOCTBYET (DOPMHUPOBAHHUIO HAYYHOTO MHPOBO33PECHHUS
yYaluxcs, a TakKe KayeCTB MBIIUICHUS, HEOOXOIMMBIX [UIs ajanTalud B
COBPEMEHHOM OOIIIEeCTBE.

['eometrpust sBisieTcss OAHUM U3 0a30BBIX MPEAMETOB HA YPOBHE CPEIHETO
oOmiero oOpa3oBaHHsA, Tak Kak oOOecrneyrMBaeT BO3MOXKHOCTb H3YUYEHHUS Kak
JUCLMIUIAH €CTeCTBEHHO-HAYUYHOM HANPaBICHHOCTH, TaK U TYMaHUTApHOM.

Jlornueckoe MbllUIeHHE, (GOPMUPYEMOE MpPU HU3YYEHHUU OOYyYaroIIUMHUCA
MNOHSITUIHBIX OCHOB T€OMETPUU U MOCTPOEHUH HEMOYKH JIOTHUYECKUX YTBEPKIACHUM
B XOJI€ pEIICHUS TEOMETPUYECKHX 3aJad, YMEHHE BBIIBUTAaTh M OMPOBEPTraTh
TUIOTE3bl HETIOCPECTBEHHO HCIOJB3YIOTCS MpPU PEIIEHUH 3a7ad eCTECTBEHHO-
HAy4YHOTO LIMKJIA, B YaCTHOCTHU U3 Kypca (pU3UKH.

YMeHne OpueHTHUPOBATHCS B MPOCTPAHCTBE UTPAET CYIIECTBEHHYIO POJIb BO
BCeX O00NacTsIX AeATeIbHOCTH ueioBeka. OpHeHTalus 4YejoBeKa BO BPEMEHU H
MPOCTPAHCTBE — HEOOXOAMMOE YCIOBHE €ro COIMaIbHOTO ObITHS, Gdopma
OTPaXXEHHUS OKPYXKAIOIIEr0o MHpa, YCJIOBHE YCIEUIHOTO IMO3HAHUS M AKTHUBHOTO
npeoOpa3oBaHusi  JAeHCTBUTENbHOCTH.  OmnepupoBaHUEe  MPOCTPAHCTBEHHBIMU
oOpazamMu OOBEIMHSAET pa3Hble BUAbl y4eOHOM M TPYJIOBOH NEATEIBbHOCTH,



ABJIIETCSI OJHUM W3 TMPO(ECCHOHATBLHO BAXKHBIX KAaueCTB, MOITOMY aKTyajbHa
3ajadya (GOpPMHUPOBAHUS y OOYUaAIOIIMXCS MPOCTPAHCTBEHHOTO MBIIIJICHUS Kak
Pa3HOBUIHOCTH OOpPAa3HOTO MBIIIJIEHUS — CYIIECTBEHHOTO KOMIIOHEHTa B
MOATOTOBKE K MPAKTUYECKOU JIEATEIIbHOCTH IO MHOTUM HAPaBICHUSM.

Llens ocBoeHus mporpammbl ydebHoro kypca «l'eomeTrpus» Ha 06a3oBOM
ypoBHE 00yuyeHusi — oOuieoOpa3oBaTeIbHOe M OOIIEKYJIBTYPHOE pa3BUTHE
oOyvarommxcs  4epe3  oOecriedeHHe  BO3MOXHOCTH  MPUOOpPETEeHUs |
WCMOJIb30BAHUSA CHCTEMATUYECKUX TIE€OMETPUYECKUX 3HAHUM W JCUCTBUM,
cnenuUIHBIX T€OMETPUH, BO3MOXKHOCTH YCIEITHOTO MPOIOJDKEHUs 00pa30BaHUs
[0 CIIEUUAJIBHOCTSM, HE CBA3aHHBIM C ITPUKJIAIHBIM HCIIOJIb30BaHUEM I'€OMETPHUHU.

[Iporpamma no reomeTpuu Ha 0a30BOM YpPOBHE IMpeaHA3HA4YeHa s
OOyJaroIIMXCsS CPEHEHN IIKOJIBI, HE UCIBITHIBABIINX 3HAYUTEIBHBIX 3aTPyTHCHHM
Ha YpPOBHE OCHOBHOIO 00I1Iero oopa3oBanus. TakuM obOpa3om, oOydaromuecs Ha
0a30BOM YpOBHE JIOJKHBI OCBOMTBH OOIIME MaTeMaTHYEeCKUE YMEHMHsI, CBSI3aHHbIC
co crnenuuKod TEOMETPUHM U HEOOXOIUMBbIE Uil KU3HHM B COBPEMEHHOM
obmectBe. Kpome 3TOro, OHM MMEIOT BO3MOXKHOCTh M3YYHTh I€OMETPHIO Oosee
rIIyOOKO, €Clii B JaJbHEHIIEM BO3HMKHET HEOOXOIMMOCTh B T€OMETPHUYECKHUX
3HAHUSX B MPOPECCUOHAIBHON JESTENbHOCTH.

JlocT>KeHUEe 1ed OCBOCHMSI TPOrpaMMbl OOECIIEUMBACTCS PEIICHUEM
COOTBETCTBYIOIIMX 3adad. [lpuopureTHbIMM 3aJayaMyd  OCBOCHHS  Kypca
«I"eomeTpun» Ha 6a30BoM ypoBHE B 10—11 kiaccax sSBisSIFOTCS:

e (QopMupoBaHuE MNpPEACTABICHUS O TEOMETPUM KaK YacTH MHPOBOM

KYJBTYPhl U OCO3HAHUE €€ B3aUMOCBSI3U C OKPYKAIOIIUM MUPOM;

e (opMupoBaHuEe TPEACTABICHUS O MHOTOTPAHHUKAX W TEJIAaX BpaIICHUS
KaK O BOKHEHIIMX MAaTEMATHUYECKUX MOJENSX, MO3BOJSIOIINX OMNUCHIBAThH
Y U3y4aTbh pa3HbI€ SIBJICHUS OKPYKAIOLIETO MHUPA;

e (opMupOBaHHME YyMEHHUS pacloO3HaBaTh Ha YEpPTEXkKax, MOJACISIX U B
peaIbHOM MHUpPE MHOTOTPAHHUKHU U T€Jla BPAIlCHHUS;

e OBJAJCHUE METOJAMH PEIICHHS 3a/lady Ha MOCTPOCHHS Ha M300paEHUSIX
MPOCTPAHCTBEHHBIX PUTYD;

e (¢opMuUpOBaHHE YMEHHUS OMNEPUPOBATh OCHOBHBIMU TOHSTHSIMH O
MHOTOTPAHHHUKAX U TeJlaX BPAILIEHUS U UX OCHOBHBIMU CBOMCTBaMU;

e OBJIAICHUE  QITOPUTMAMU  PEHIEHUS  OCHOBHBIX  THUIIOB  3ajady;
dbopMHpOBaHUE yMEHHUSI MPOBOJUTH  HECJIOXKHBIE  JIOKa3aTeJIbHbIC
paccy X JeHusT B XOJI€ PEIICHUS CTEPEOMETPUYECKUX 3aJad U 3aJad C
MPAKTUYECKUM COJIEPKAHUEM;

e Ppa3BUTHE MHTEIUJIEKTYaJIbHbBIX u TBOPYECKHUX CIIOCOOHOCTEM
oOy4Jarommxcs, IMO3HABaTEJIbHOW  aKTUBHOCTH,  HCCJEI0BATEIbCKUX
YMEHHM, KpUTUYHOCTH MBIIILICHHUS;



e (opmupoBanue GyHKIMOHATBHON rPaMOTHOCTH, pEJEeBaHTHOM
FEOMETPUMU: YMEHHME pPACNO3HABaTh MPOSBICHUS T[E€OMETPUYECKHUX
MOHATUM, OOBEKTOB M 3aKOHOMEPHOCTEH B peajbHbIX KU3HEHHBIX
CUTyallMsIX M TIPU WM3YUYEHUHU JIPYTUX yYEOHBIX MPEIMETOB, MPOSBICHUS
3aBUCUMOCTEH U 3aKOHOMEpHOCTEW, (GOpMYIMpOBaTh WX Ha S3bIKE
T€OMETPHUM U CO34aBATh TEOMETPUUECKHUE MOJEIIH, IPUMEHATh OCBOECHHBIN
F€OMETPUYECKHUI anmapar ISl PEUICHHUS MPAKTHUKO-OPUEHTHPOBAHHBIX
3a71a4, UHTEPIPETUPOBATh U OLICHUBATH MOJYYEHHBIE PE3YJIbTATHI.

OTnuunTeIbHONM OCOOCHHOCTHIO MPOTpPaMMBbI SBIISIETCS BKIIIOYEHUE B KYypC
CTEPEOMETPUM B HAualle €ro MU3Yy4YeHHs 3a7ad, pPEIIAEMbIX Ha YpPOBHE
MHTYUTUBHOTO MO3HAHUS, U ONPEACIEHHBIM 00pa30M OpraHM30BaHHas padoTa Haj
HUMH, YTO CHOCOOCTBYIOT pAa3BUTHUIO JIOTUYECKOTO U IMPOCTPAHCTBEHHOTO
MBIILJICHHS, CTUMYJIUPYET NMPOTEKAHUE UHTYUTUBHBIX IIPOLIECCOB, MOTUBUPYET K
JalbHEUIIEMY U3YUYEHHUIO MTPEAMETA.

[Ipeanoutenue oTAAETCS HAMMSAHO-KOHCTPYKTUBHOMY METOAY OOYyYEHHMs, TO
€CTh TEOPETUYECKUE 3HAHUS UMEIOT B CBOEH OCHOBE YYBCTBEHHOCTHb IIPEAMETHO-
MIPAKTUYECKON JEATEIbHOCTH. Pa3BUTHE NPOCTPAHCTBEHHBIX NPEACTABICHUN Y
ydallluXxcsi B Kypce CTEPEOMETPUM MPOBOAUTCSA 3a CUYET pEIICHUS 3aJad Ha
CO3JaHME€  NPOCTPAHCTBEHHBIX O0pa3oB W  33Jad Ha  ONEpPUPOBAHUE
NPOCTPaHCTBEHHBIMH oOOpa3amu. Co3naHue oOpa3a MPOBOAUTCA C OMOPOH Ha
HarJIAIHOCTh, @ OINEpUpPOBaHME O0Opa3oM — B YCIOBUSAX OTBJICYCHHS OT
HaIJISITHOCTH, MBICIIEHHOTO U3MEHEHUS €r0 UCXOTHOTO COJEPKAHUS.

OcHoBHBIE cozaepikarenbHble TMHUU Kypca «['eomerpum» B 10-11 knaccax:
«MHororpanHukmn», «IIpsiMble 1 TIIIOCKOCTH B IPOCTPAHCTBEY, «Teila BpaleHus,
«BeKTOpbI U KOOPAUHATHI B IIPOCTPAHCTBE». POPMUPOBAHUE JIOTUUECKUX YMEHUH
pacrpenensiercs HE TOJbKO IO COAEPXKATENbHBIM JIMHUSM, HO W IO TOoJaM
o0y4eHHs Ha YPOBHE CpeIHEr0 O0IIero ooOpa3oBaHusl.

Conepxxanne o00pa3oBaHUs, COOTBETCTBYIOIIEE MPEAMETHBIM pe3yJbTaTaM
OCBOCHMsI pabouell MmporpaMMbl, pacupenein€éHHbIM [0 ToJaM OO0ydeHwus,
CTPYKTYPUPOBAHO TakuM o00Opa3oM, 4YTOObI OBJIaJICHUE TECOMETPUUYECKUMHU
MOHATHSIMU U HAaBBIKAMH OCYLIECTBILIOCH MOCIEA0BATEIBHO U MOCTYNATENBHO, C
COOJTI0/IEHNEM TIPUHIIAITA TTPEEMCTBEHHOCTH, YTOOBI HOBBIC 3HAHUS BKJIIOYAIHCH B
OOIIyI0 CHCTEMY T'€OMETPUYECKUX MPEJCTaBICHUN OO0YydYaOIMUXCs, pacIIupss |
yrayOnsisi e€, o0pa3ysi IpOYHbIE MHOKECTBEHHBIE CBSI3H.

MECTO YYEBHOI'O KYPCA B YYEBHOM IIVIAHE

Ha u3yuenue reomerpuun orBoautcs 2 yaca B Henento B 10 kimacce u 1 yac B
Heento B 11 kimacce, Bcero 3a Ba roja ooyuenus - 102 yueOHBIX yaca.



COILEPKXAHUE YYEBHOI'O KYPCA
10 KUIACC

IIpsiMmble ¥ IVIOCKOCTH B MIPOCTPAHCTBE

OcHOBHbIE  TIOHATUA  cTepeoMeTpuu. Touka, TpsMasi, IJIOCKOCTb,
npocTtpaHcTBO. [loHsiTHE 00 aKCMOMATHYECKOM TMOCTPOEHUU CTEPEOMETPHH:
AKCHOMBI CTEPEOMETPUH U CIEICTBHS U3 HUX.

B3anMmHOEe pacnosioKeHue TMpsMBIX B IPOCTPAHCTBE: IIEpPECEKaroIInecs,
MapajuieJibHble W CKpeluBaromuecs npsmele. [lapamienbHOCTh NOpSIMBIX U
IUIOCKOCTEM B  NIPOCTPAHCTBE: IApAJUICIbHBIE IMpPsAMBIE B  IPOCTPAHCTBE;
MApAJUIENBHOCTh TPEX MPAMBIX; MAPAIUICIBHOCTh MPSIMOU M TUIOCKOCTH. YTIIBI C
COHAIIPaBJIECHHBIMA CTOPOHAMH; YIOJ MEXAYy MNpPSIMbIMH B IIPOCTPAHCTBE.
[TapaiutenbHOCTH IJIOCKOCTEM: MapajuieabHbIE IIOCKOCTH; CBOICTBA
napajuieNibHBIX  TuiockocTed. [lpocreiimme mpocTpaHCTBEHHbIE (UTYpHl  Ha
IJIOCKOCTH: T€Tpa’ap, KyO, nmapanienenunes]; IOCTPOCHHE CEUCHU.

[TepnieHAUKYISPHOCTD MPSIMOM U IUIOCKOCTHU: MEPHEHIUKYISPHBIE MPSIMBIE B
MPOCTPAHCTBE, IMPSAMBIE MapaUICIIbHBIE W NEPINECHAMKYJSPHbIE K IUIOCKOCTH,
[IPU3HAK TMEPHEHAUKYJISIPHOCTA NPSMOM M IUIOCKOCTH, TeOpeMa O MpsIMOH
MEPIIEHAUKYJISIPHON IIJIOCKOCTU. YTIBI B IIPOCTPAHCTBE: YIOJ MEXAY IPSAMOU U
IJIOCKOCTBIO;  JBYTPAHHBIM  Yroj, JIMHEWHBIM yrojd JBYTPAHHOTO  yTIIA.
IleprieHIUKYIISIp U HAKIIOHHBIE: PACCTOSIHUE OT TOYKHU JO IUIOCKOCTH, PACCTOSHUE
OT  TpsMOM 1O  IUIOCKOCTH,  TPOEKIUs  QUrypsl Ha  IUJIOCKOCTb.
[leprieHIUKYISIPHOCTh  IUIOCKOCTEM: MPU3HAK NEPHEHIUKYJSPHOCTH  JIBYX
IockocTer. Teopema o TpEX MepHeHIuKyIspax.

MHoOrorpaHHuKH

IToHsiTME MHOTOTPaHHUKA, OCHOBHBIE 3JIEMEHTHI MHOTOIPAHHMKA, BBIIYKJIbIC
Y HEBBITYKJIbIE MHOTOTPAaHHUKH; pa3BEPTKAa MHOrorpanHuka. [Ipusma: n-yronsHas
Mpu3Ma; rpaHu U OCHOBAHUS MPU3MBI; MpsMasi U HAKJIOHHAs MPU3MbI; OOKOBasi U
MOJIHAA ITIOBEPXHOCTh MIPU3MBL. [Tapamtenenunen, PSIMOYTOJIbHBIN
napajuiesenunes; 1 ero cporcrsa. [Iupamupga: n-yronapHas nupamuja, I'paHd U
OCHOBaHME MUPAMU/IbI; OOKOBAs M TIOJHAS MOBEPXHOCTh MUPAMU/IbL; MPABUIIbHAS U
yCceu€éHHas nupaMuga. OJIEMEHTBl Npu3Mbl W nUpamuabl. [IpaBuiibHbIE
MHOTOI'PaHHUKHU: TOHSATHE MPAaBWJIBHOIO MHOTOTPAaHHUKA; ITPAaBWIbHAS NpPU3Ma U
[IpaBWIbHAs IMPaMUJA; [pPABUJIbHAS TPEYroJbHAs INHUPAMUIA W IPABUWIbHBIN
terpadap; KyO. IlpencraBieHne o TpaBUIBHBIX MHOTOIPAHHHMKAX: OKTajJp,
nonexa’ap u ukocasap. CeyeHus Npu3Mbl U TUPAMUIBIL.

CummMmeTpuss B IPOCTPAHCTBE: CUMMETPHUSI OTHOCUTEIBHO TOYKH, MPSMOU,
IUJIOCKOCTU.  OJJEMEHTBl CUMMETPUM B NHUpaMUlax, MNapajlieenuIeax,
MPaBUJILHBIX MHOTOIPaHHUKAX.



Boluncienne 51€eMEHTOB MHOTOTPAaHHHKOB: pEOpa, JMAroHaid, YIJIbL.
[Tnomaas OOKOBOM TOBEPXHOCTHM M TIOJHOW IMOBEPXHOCTH MPSIMOU TMPU3MBI,
IUIOLAJAb OCHOBAaHMM, TeopeMa O OOKOBOM NOBEPXHOCTH MNPAMOW MPHU3MBI.
[Tnomans OOKOBOW TMOBEPXHOCTH U TOBEPXHOCTH TPABWIHHOW TUPAMUJIBI,
TeopeMa O Iulomanu ycedéHHoW mnupamuapl. [lorstue o0 o0BéMe. OO0BEM
NUpaMUIbl, IPU3MBI.

[TonoOubie Tena B mpocTtpaHcTBe. COOTHOIICHUS MEXIAY IUIOMIAAsSMU
MOBEPXHOCTEH, 00BEMaMU TTOTOOHBIX TEJL.

11 KUIIACC

TeJia BpaleHus

nnmraapuyeckas ITOBEPXHOCTB, oOpasytomue HAJIMHIPUYECKON
MMOBEPXHOCTH, OCh UWJIWHJIPUYECKOW MOBEpXHOCTU. [lunmHap: ocHOBaHUS U
OOKOBasi TMOBEPXHOCThb, OOpasyrolias M OChb, IUIOMAAs OOKOBOW U TMOJHOU
TTOBEPXHOCTH.

Konnueckas moBepXxHOCTh, 00pa3yrolie KOHUYECKOW MOBEPXHOCTH, OCh U
BEpIIMHA KOHUYECKOH MmoBepXHOCTH. KOHyC: OCHOBaHUWE 1 BepIIMHA, 00pa3yroIas
U OCh;, IUIONIAAh OOKOBOM M TIOJHOM TIOBEPXHOCTH. YCEUYEHHBIH KOHYC:
oOpasyrolue U BbICOTa; OCHOBAHMS U OOKOBAsi TOBEPXHOCTb.

Cdepa u map: UueHTp, paauyc, AUAMETP; IUIOMIAIb MMOBEPXHOCTU CREPHI.
B3aumHoe pacrnionoxenue chepbl U TUIOCKOCTH; KacaTelbHas MIIOCKOCTh K cdepe;
I0Ia b CepHhl.

N3o0paxkeHue Te BpallleHHus Ha TUIOCKOCTH. Pa3BépTka MWIMHAPA U KOHYCA.

KomOunanuu Ten BpalleHuss W MHOTOTPAaHHUKOB. MHOTOrpaHHUK,
ONMHCAHHBIA OKOJO cdephl; cdepa, BIUCAHHAS B MHOTOTPAHHHUK, WU TEJO
BpalICHUS.

[Tonsarue 06 06BEMe. OcHOBHBIE CBOMCTBA 00bEMOB Ten. Teopema 00 00bEME
MPSIMOYTOJILHOTO Tapasuienenunena u ciaeActBus u3 He€. OObEM UUIMHIPA,
koHyca. O0BEM m1apa u miomaasb chepsl.

[logo6upie Tena B mpocTpaHcTBe. COOTHOUIEHUS MEXAY IUIOMIAASIMHU
MOBEPXHOCTEH, 00bEMaMU MOJOOHBIX TE.

Ceuenuss mwinHApa (MapaUieTbHO W TEPHEHIUKYISIPHO OCH), CEUYCHUs
KOHyca (mapaJuleTbHOE OCHOBAHUIO W MPOXOJSIIEe Yepe3 BEpILIMHY), CEUCHUS
mapa.

BekTopbl 1 KOOPAMHATHI B MPOCTPAHCTBE

BekTop Ha mmockocTu U B mpocTpancTBe. CII0KEHUE U BBIYUTAHUE BEKTOPOB.
YMHO)K€EHHE BEKTOpa Ha 4uciio. PaszioxkeHne BeKTopa no TPEM HEKOMILIAaHAPHBIM
BekTopaMm. IlpaBuno mnapamwienenunena. Pemenue 3agad, CBS3aHHBIX C
IIPUMEHEHUEM IIpaBUJl JACUCTBUU € Bekropamu. IlpsAmoyronpHas cucrema



KoopauHat B mpoctpaHcTBe. Koopaumnatel Bekropa. Ilpocreiimme 3amaun B
KOOpAMHATaxXx. YTOJd MeXIy BekTopamu. CKajlspHOE MPOU3BEACHUE BEKTOPOB.
Briuncnenre yrioB Mexy NpsMbIMHA M THIOCKOCTSMHU. KOOpIMHATHO-BEKTOPHBIN
METOJI IPH PEIICHUHA T€OMETPUYECKUX 3a]1a4.



IINIAHUPYEMBIE PE3YJIbTATHI
JIMYHOCTHBIE PE3YJIbTATDBI

JInyHOCTHBIE pE3yJbTAaThl OCBOCHUSI MPOTrpaMMbl Y4e€OHOIro IMpeaMera
«MaremaTrka» XapaKTepU3yIOTCS:

I'paxknanckoe BocnuTaHue:

c(hOpPMHPOBAHHOCTHIO TPAXKIAHCKON MO3UIIMU 00YyYaIOLErocs Kak akTUBHOTO
M OTBETCTBEHHOI'O WIEHAa POCCUHCKOro OOIIecTBa, MPEICTABICHUEM O
MaTeMaTUYECKUX OCHOBaxX (PYHKIIMOHUPOBAHMS PA3TUYHBIX CTPYKTYp, SBICHUH,
OpoLeayp TpakIaHCKOro oOmiecTBa (BBIOOPHI, OMNPOCHl U TMp.), YMEHHEM
B3aUMOJECHUCTBOBATh C COLMAIBHBIMA HHCTUTYTaMHU B COOTBETCTBUU C HX
(yHKIUSMU 1 HA3HAYCHUEM.

IIaTpuoTHyeckoe BOCIUTAHUE:

c(hOpPMHUPOBAHHOCTHIO POCCUICKON TPaX)TAHCKON HACHTHUYHOCTH, YBAKCHHUS
K MIPOIIOMY M HAaCTOSIILIEMY POCCUMCKONW MAaT€MaTUKH, [IECHHOCTHBIM OTHOIICHUEM
K JOCTH)KEHUSM POCCUMCKHUX MATEMaTUKOB M POCCUMCKOW MaTeMaTH4eCKOU
LIKOJIBI, K HCHOJIb30BAHUIO 3TUX JOCTHXKEHUW B JPYIMX HAyKaX, TEXHOJOTHSX,
chepax SKOHOMUKH.

JlyXOBHO-HPABCTBEHHOI'0 BOCIIMTAHMSI:

OCO3HAHUEM JTyXOBHBIX LEHHOCTEN POCCHIICKOTO HapoJa;
c(hOpPMHPOBAHHOCTHIO  HPAaBCTBEHHOTO  CO3HAHUS, JOTUYECKOTO TIOBEICHWS,
CBSI3aHHOT'O C MPAKTUYECKUM IMPUMEHEHUEM JOCTUKEHUN HAYKU U JESITEIbHOCTHIO
y4€HOIr0; 0CO3HAHUEM JIMYHOTO BKJIa/1a B MOCTPOCHHUE YCTOMUMBOIO OyaylIEro.

JcTeTHYecKoe BOCIIUTAHUE:

ACTETUYECKUM OTHOLICHUEM K MHUPY, BKJIKOYAsl 3CTETUKY MAaTeMaTHYECKHX
3aKOHOMEPHOCTEH, O00BEKTOB, 3ajad, pelIeHn, paccyXIeHui;
BOCHPUUMUYHUBOCTHIO K MATEMAaTUYECKUM ACIIEKTaM Pa3JIMYHbIX BUJOB UCKYCCTBA.

du3nyecKoe BOCIUTAHME:

c(OPMHPOBAHHOCTHIO YMEHHS TMPUMEHSATh MaTeMaTHYeCKUE 3HaHUS B
MHTEpECcax 370pOBOro U 0e30MacHoro odpasa >KU3HU, OTBETCTBEHHOTO OTHOIICHHUS
K CBOEMY 3/I0POBbBIO (3710pOBOE€ TMHUTaHHE, COATAHCUPOBAHHBIM PEXUM 3aHATUU U

OT/bIXa, peryJispHas dusnueckas AKTUBHOCTB); (du3HYecKoro
COBEPILIEHCTBOBAHHU, npu 3AHATHUIX CIIOPTUBHO-030POBUTEIBHON
JESITEIbHOCTBIO.

Tpynosoe Bocnuranue:

TOTOBHOCTBIO K TPYZAY, OCO3HAHMEM IIEHHOCTH TPYAONIOOUS; MHTEPECOM K
pa3nuuHbiM  chepaM  Mpo(decCHOHATBHOM  JEeSTeNbHOCTH, CBSI3aHHBIM €
MaTEMaTUKOW U €€ TPWIOKEHHUSIMHU, YMEHHUEM COBEpIIaTh OCO3HAHHBIA BBHIOOP
Oynymielt mnpodeccun W pealn30BbIBaTH COOCTBEHHBIC J>KU3HEHHBIC IUIaHBI,



TOTOBHOCTBIO M CIIOCOOHOCTBIO K  MAaTeMaTHYECKOMY OOpa30BaHHIO U
caM000pa30BaHUI0 Ha TPOTSIKECHUU BCEH JKU3HH, TOTOBHOCTHIO K aKTHBHOMY
YYaCTHIO B PEIICHUH MPAKTUUYECKHUX 33J1a4 MaTEMaTHICCKON HAPaBJICHHOCTH.

IJK0JIOrHYecKoe BOCIIUTAHHE:

c(hOpPMHUPOBAHHOCTBIO JKOJIOTUYECKOM KYJIbTYpPhI, IOHMMAaHUEM BIIMSHUS
COIMAJTBHO-DKOHOMHYECKHUX TIPOIECCOB HAa COCTOSHUE MPUPOJIHON M COIMATLHOM
Cpenbl, OCO3HaHWEM TJ00aTBLHOTO XapakTepa SKOJOTHUYECKHX MpoOJieM;
OpHCHTaIlMeld Ha IPUMCHCHHE MaTEMAaTHYCCKHUX 3HAHUN IS pelieHus 3a1ad B
00JlacTH  OKpYXKalollel cpenpl, IUTAHUPOBAHUS IIOCTYIIKOB M OIECHKH HX
BO3MOXHBIX TTOCIICJICTBUN JUISI OKPY KAIOIICH CpeIbl.

IleHHOCTH HAYYHOTO TIO3HAHMS:_

c(hOpPMHPOBAHHOCTHI0O MHUPOBO33PEHHS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO  Pa3BUTHUSA HAyKH ©  OOIICCTBCHHOM MPAKTUKH, IMOHUMaHUEM
MaTEMaTHYCCKON HayKh KaK cQepbl YeIOBEUECKOW JIEeATCIbHOCTH, 3TaloB ¢
pPa3BUTHS ¥ 3HAYUMOCTH Il Pa3BUTHSA IHUBWIN3AIMH; OBJIAJICHUEM SI3BIKOM
MaTeMaTUKH ¥ MaTEeMaTHYECKON KyJIbTYpOH KakK CpEICTBOM IIO3HAHHS MUDA;
TOTOBHOCTBIO OCYIIECTBJISATH IMPOCKTHYI) M MCCIEAOBATEIBCKYIO JESITEIHHOCTh
WHIAVUBUIYAJIBEHO U B TPYIIIIE.

METANIPEIMETHBIE PE3YJIBTATBI

MertanpenMeTHbIe Pe3yJIbTaThl OCBOCHMS MPOTPAMMBI YUEOHOTO TMpeaMeTa
«MaremaTuka XapaKTePU3yOTCsI OBJIaJICHUEM YHHUBEPCATbHBIMHU
NO3HABAMENbHLIMU  OCUCMBUAMU,  VHUBEPCANbHLIMU — KOMMYHUKAMUBHHIMU
OelicmeUusMuU, YHUBEPCANbHLIMU Pe2YIAMUSHBIMU OeUCTNEUIMU.

1)  Vuusepcanvnvie = nosmaseamenvmvle  Oeticmsusi,  obecneuusaOm
Gopmuposanue 0aA308bIX KOSHUMUBHBIX NPOYECco8 o0byuarowuxcs (0ceoeHue
Memo008  NO3HAHUA ~ OKpYydcamwe2o  Mupa,  npumMeHeHue  Jl02U4ecKux,
uccne008amenbCKux onepayull, ymeHui pabomams ¢ ungopmayueti).

ba3oBble 1ornueckue aAeiicTBU:

e BBIABJIATH U XapaKTEPHU30BATh CYMIECTBEHHBIC TIPU3HAKH MAaTEMaTHICCKIX
O00BEKTOB, TOHATHH, OTHOUICHWH MEXAY IOHATUAMH, (OPMYIHUPOBATH
OTIpENICNICHNs] ~ TOHSATHH; YCTAHABIMBATh CYIICCTBCHHBIA  TPHU3HAK
Kiaccu(uKanuy, OCHOBAaHUA i OOOOIICHWS U CPaBHEHUS, KPUTEPUU
MIPOBOJIMMOTO aHAIIN3A;

e BOCIpPUHUMATH, (opmMymHpoBaTH W  MPeoOpPa30OBBIBATH  CYXKIACHUS:
YTBEPAUTEIBLHBIE W OTPHUIATEIbHBIC, CAWHWYHBIC, YaCTHBIC W OOIIHE;
YCIJIOBHBIE;

e BBIABIATH  MaTeMaTHYeCKWE  3aKOHOMEPHOCTH,  B3aWMOCBS3H U
npoTuBopedrs B (aKkTaxX, JaHHBIX, HAONIOACHHUSAX U YTBEPIKICHHSIX;



npeajiaraTb ~ KPUTEPUM IS BBIABICHHUS ~ 3aKOHOMEPHOCTEH |
IIPOTUBOPEUHNIL;

e JIeNaTh BBIBOJBI C HWCITOJIB30BAHUEM 3aKOHOB JIOTHKH, JICAYKTHBHBIX H
WHYKTUBHBIX YMO3aKIIOUCHHM, YMO3aKIIFOUCHHH 110 aHAIOTHH;

e TPOBOJUTH CaMOCTOSATEIHLHO JI0Ka3aTeIbCTBA MaTEMaTHYECKUX
YTBEPXKJICHUU (MPsSMbIE U OT IPOTUBHOIO), BHICTPANBATh apIyMEHTALUIO,
MPUBOJNTH TPUMEPHI M KOHTPIPHUMEPHI; OOOCHOBBIBATH COOCTBEHHBIC
CYKJICHUS U BBIBOJIBL;

e BBIOMpATh CHOCOO pemieHusi y4eOHOM 3amaur (CpaBHHUBATh HECKOJIBKO
BapUaHTOB pElIeHUs, BbHIOUpATh HauboJiee NOAXOAAIUNA C Yy4ETOM
CaMOCTOSATEILHO BBIICIICHHBIX KPUTCPHUEB).

ba3oBble ucciaenoBare/ibCKue 1eiiCTBUS:

e HCIOJBH30BaTh BOMPOCHI KaK MCCIENOBATEILCKUI MHCTPYMEHT IO3HAHMS,
dbopMyaupoBaTh BOMPOCHI, (UKCUPYIOIIUME MPOTUBOpEUYUE, MpolIemy,
yCTaHaBJIMBaTh HWCKOMOE W  JaHHOe, (OpMHUPOBATH  THUIIOTE3Y,
apryMEHTHUPOBATH CBOO TIO3UIUIO, MHCHUE;

e TMPOBOJUTH CaMOCTOATEIHLHO CIUTAaHUPOBAHHBIN AKCIIEPUMEHT,
UCCJIEIOBAHUE TI0 YCTAHOBJIEHHUIO OCOOEHHOCTEHl MaTeMaTH4ecKOoro
0o0BEeKTa, SBJICHHS, TPOIECCA, BBIABJICHUIO 3aBUCHMOCTEH MEXIY
00BEKTaMH, SBIICHUSIMH, IPOIIECCAMU;

e CaMOCTOSITENBHO (HOPMYIUPOBATH OOOOIIICHUSI M BBIBOJIBI MO pe3yjIbTaTaM
MPOBEAEHHOTO HAOJIOEHUS, HCCIEAOBAHUS, OLIEHUBATh JOCTOBEPHOCTD
MOJTYYEHHBIX PE3YJIbTAaTOB, BEIBOJOB U 000OIIECHUI;

e TMPOTHO3MPOBATH BO3MOKHOE PAa3BUTHE MPOIECCa, a TAaKXKE BBIIBUTATH
MPEATNOI0KEHUS O €r0 Pa3BUTHUU B HOBBIX YCIIOBHSIX.

PabGora ¢ unpopmaumeii:

e BBIABIATH JACPUIUTHI HHPOPMAIUH, TAHHBIX, HEOOXOAMUMBIX ISl OTBETA
Ha BOIIPOC U JJIS PEIICHUS 3a]a4H;

e BbIOMpaTh HWH(OpPMAIMIO U3  HCTOYHUKOB  PA3JIUYHBIX  THUIIOB,
aHAIM3UPOBaTh, CUCTEMATU3UPOBATh U MHTEPIPETHUPOBATH MH(POPMAIUIO
Pa3TUYHBIX BUJOB M (OPM TMIPEACTABICHHUS,;

e CTPYKTYypUPOBaTh WH(GOPMAIINIO, IPEICTABIATh €€ B Pa3IUYHBIX (HOopMax,
WJUTIOCTPUPOBATH TpadUuecKy;

e OLICHUBATH HaAEKHOCTh uHbOopMaIIH o CaMOCTOATEIBHO
c(hOpMYTUPOBAHHBIM KPUTEPHSIM.

2)  VuueepcanvHvle KOMMYHUKAMUGHblE  Oelcmsus, 0becneuusarom

CcOpMUPOBAHHOCb COYUATLHBIX HABLIKOS 00VUAIOUWUXCHL.

Oo0wenue:



BOCIPUHUMATh U  (OPMYJIHPOBATH CYXKICHHS B COOTBETCTBHHM C
YCJIOBHUSIMHU U LIEJIIMH OOILIEHHUSI; SICHO, TOYHO, TPAMOTHO BBIPAXKaTh CBOIO
TOYKY 3PEHHSI B YCTHBIX M MHCbMEHHBIX TEKCTaX, /1aBaTh MOSCHEHUS IO
XOJly pelIeHus 33/1a4i, KOMMEHTUPOBATH MMOJTYYEHHBIN pe3yJbTaT;

B X0/ 0OCYKJI€HH 3a7aBaTh BOIIPOCHI IO CYILIECTBY O0CYKIaeMON TEMBI,
po0JIeMBI, peliaeMoM 3aJ1a4uM, BbICKA3bIBATh UJIEU, HAIIEJICHHBIE HA TIOUCK
pELICHMs; COMOCTaBIATh CBOM CYXIEHUA C CYXICHUAMH JIPYTUX
YYaCTHUKOB JHaiiora, oOHapyXUBaTh Pa3iMyMe U CXOJCTBO IMO3ULIUN; B
KOPPEKTHOM popme GpopMyIupoBaTh pa3HOIIACUsi, CBOU BO3PAXKEHUS;
OPEJICTaBISITh  pEe3yJNbTaThl  pEIIeHUs  3aJadud,  OKCIIEPUMEHTA,
UCCJEIOBAHMS,  NPOEKTa;  CaMOCTOSITENIbHO  BbIOMpaTh  (popmat
BBICTYIUICHUA C y4ETOM 3a/1a4 MPE3EHTAIlMN U OCOOEHHOCTEH ay TUTOPHUH.

CoTpyaHu4ecTBo:

3)

MOHMMATh W HUCHOJb30BaTh  MPEUMYIIECTBA  KOMaHIHOM  H
WHIUBUYaTbHON pabOThI MPU PENICHUH YUSOHBIX 3a7a4; IPUHUMATh I1CITh
COBMECTHOM JEATENbHOCTH, IUIAHUPOBATh OPraHU3allMI0 COBMECTHOMU
paboThI, pactipeAenaTh BUABI paboT, JOrOBapUBaThHCs, 00CYKAATh MPOIECC
U pe3yJibTaT paboThl; 00001IaTh MHEHUS HECKOJIBKUX JIFOJIEH;
y4acTBOBATh B IPYMIOBBIX (popMax paboThl (00CYKaeHUs, OOMEH MHEHU,
«MO3TOBBIE TITYPMbD» W WHBIC); BBIIOJHATH CBOK YacTh pPabOTBI U
KOOPJIMHUPOBaTh CBOW JIEUCTBUS C JAPYTMMH YJCHAMU KOMAaHJIbI;
OLICHMBATh Kauye€CTBO CBOETO BKJIaJa B OOMIMI MPOIYKT MO KPUTEPUSIM,
chOpMyYTUPOBAHHBIM YYaCTHUKAMHU B3aMMOICHCTBHS.

Yuueepcanonvie  pezynamuenvie oeticmeus, obecneuusaiom

GdopmuposaHrue cCMbICLO8bIX YCMAHOBOK U HCUSHEHHBIX HABLIKOG TUYHOCHIU.
Camoopranusanus:

COCTAaBJIATH IUIAH, AITOPUTM PELICHUS 3aJ]a4M, BBIOUPATh CIIOCO0 penieHus
C YYETOM MMEIOUIUXCS PECYPCOB U COOCTBEHHBIX BO3ZMOXHOCTEM,
apryMEHTUPOBATh U KOPPEKTUPOBATH BAPUAHTHI PELICHUN C YYETOM HOBOM
nHpopMaruu.

CaMOKOHTPOJIb:

BJIaJICTh HABBIKAMHM TO3HABATEJIBLHOW peduiekcun Kak OCO3HaHUs
COBEPIIAEMBIX JEHUCTBUM M MBICIUTENBHBIX MPOLIECCOB, UX PE3YyJIbTATOB;
BIIQJIETh CIIOCOOAMHM  CaMOIIPOBEPKH, CaMOKOHTPOJISI —Iporecca u
pe3yibpTaTa peluieHus MaTEMaTUIECKOMN 3aauu;

NPEIBUAETh TPYAHOCTH, KOTOPHIE MOTYT BO3HUKHYTh IIPU PEIICHUU
3a7a4M, BHOCUTb KOPPEKTHBBI B JEATEIBHOCTH HA OCHOBE HOBBIX
00CTOATENbCTB, JAHHBIX, HAMICHHBIX OIIMOOK, BBISBJICHHBIX TPYIHOCTEH;



e OIICHMBATh COOTBETCTBHE pe3yjbTaTa LEIU U YCIOBUSAM, OOBSACHATH
MIPUYUHBI TOCTHKEHUS WIM HENOCTHKEHHUS PE3YJIbTATOB NEATEIbHOCTH,
HaXOJUTh OIIHUOKY, AaBaTh OLIEHKY MPUOOPETEHHOMY OIIBITY.

INPEAMETHBIE PE3YJIBTATBI

10 KJTACC

OnepupoBaTh MOHATUSIMH: TOUYKA, IPsIMAsi, TUIOCKOCTb.

[IpumMeHsATh aKCHOMBI CTEPEOMETPUM M CJIEICTBUS W3 HHUX IPU PEIICHUH
TE€OMETPUUYECKUX 3a/1a4.

OnepupoBaTh MOHATHIMU: MTAPALICTLHOCTDh U MEPIECHANKYISIPHOCTD MPSMBIX
Y ITOCKOCTEMN.

KnaccudummpoBath B3aMHOE pPACHONOKEHHE MPSMBIX W IUIOCKOCTEH B
IPOCTPAHCTBE.

OnepupoBaTh TMOHATHSMH: JBYTPAHHBIA YTOJ, TpaHW ABYTPAaHHOTO YTIJa,
pebpo ABYTpaHHOTO yTia; JUHEHHBIA YroJl IBYTPAHHOTO YyTJia; TpaaycHas Mepa
JBYTPAHHOTO YTJIA.

OmnepupoBaTh TOHATHUSMU: MHOTOTPAHHHK, BBIMYKIBIA W HEBBITYKIBIH
MHOTOTPAaHHHK, 3JIEMEHTHI MHOTOTPaHHUKA, TPAaBUIILHBI MHOTOTPAaHHUK.

Pacmo3naBaTh OCHOBHBIE BHUABl MHOTOTPAHHHUKOB (MMUpaMuia; TNpHU3Ma,
MPSIMOYTOJIBHBIN TTapaJijIeNIeuIe 1, Kyo0).

KnaccudpumnmpoBat ~ MHOTOTpaHHHWKH,  BBIOMpas ~ OCHOBaHHUS A
knaccuukanuy  (BBIMYKJIBIE W HEBBIMYKIBIE MHOTOTPAHHHUKH; TPaBUILHBIC
MHOTOTPaHHUKH; TIPSMBIC ¥ HAKJIOHHBIE TIPU3MBI, TTapaJUICTICTUTICBI).

OnepupoBath MOHATUSIMHU: CEKYIIas MIOCKOCTh, CEUEHNE MHOTOIPAHHUKOB.

OOBSACHATH IPUHIIUIIBI IIOCTPOCHUS CEUSHUH, HCIIONIb3YSI METO]T CIICIOB.

CtpouTh CceUeHUS MHOTOTPAHHUKOB METOJOM  CJIEJIOB,  BBITIOJHSTH
(BBIHOCHBIC) TUIOCKHE YEPTEKH M3 PUCYHKOB MPOCTHIX OOBEMHBIX (UTYp: BHU
CBEpXy, COOKY, CHU3Y.

Pemmarp 3a1aun Ha HaXOXKICHHE TEOMETPUICCKUX BEJIMYMH MO 00pas3iaM Win
QNTOPUTMaM, TPUMCHSSI W3BECTHBIC AHATUTHYCCKHE METOABI IPU PEIICHUH
CTaHJAPTHBIX MAaTEeMATHYECKUX 3a7a9 HAa BBIYUCIICHUE PACCTOSHUN MEXKIY IBYMS
TOYKaMH, OT TOYKM JO TPSIMOW, OT TOYKH JO IUIOCKOCTH, MEXIY
CKPEIIHNBAIOIIUMUCS TIPSIMBIMHU.

PemaTe 3a1aun Ha HaXOXKACHUE TEOMETPUICCKUX BEITMIMH O 00pasiaM WiIH
QITOPUTMaM, TPUMCHSSI W3BECTHBIC AHATUTUYCCKUE METOABl TPU PEIICHUH
CTaHIAPTHBIX ~MaTeMaTHYeCKWX 3aJad Ha BBIYHCICHHUEC YIVIOB  MEXKIY
CKPCIIMBAIOIIUMHUCS  TPSIMBIMH, MEXIy TMPSIMOA H  IUIOCKOCTBIO, MEXIY
MJIOCKOCTSIMH, JIBYTPAHHBIX YTJIOB.



Boraucnsatb 00bEMBI U TUIOMIAAN TOBEPXHOCTEH MHOTOTPAHHUKOB (TIpHU3Ma,
nupaMuaa) ¢ TOpUMEHeHHueM (GOpMyJ; BBIUUCIATH COOTHOIICHHSI MEXIY
IJIOLAASMU TOBEPXHOCTEHN, 00BEMaMU OJ0OHBIX MHOTOI'PAHHUKOB.

OnepupoBaTh MNOHATHSAMHU: CHMMETpPUS B IPOCTPAHCTBE; LEHTP, OCh U
IUIOCKOCTh CHMMETPHH; LIEHTP, OCh U IJIOCKOCTh CUMMETPUHN (QUTYPBI.

W3Bnekath, mnpeoOpa3oBbIBaTh W HWHTEPIPETUPOBATH HHPOPMALUIO O
MIPOCTPAHCTBEHHBIX T€OMETPUUECKUX (PUTypax, MPEACTABICHHYIO HA YepTeXax U
PUCYHKaX.

[IpumensaTs reomeTpuyeckue (aKTbl Ui PEUICHHs CTEPEOMETPUUECKHUX
3a/1a4, IPEAnoararlinX HECKOJIbKO IIaroB PELIEHUs, €CJIM YCIOBUS MPUMEHEHUS
3aJlaHbl B IBHOM (hopme.

[IpumenaTs npocredmme NpOrpaMMHBIE  CPEACTBA H  DJIEKTPOHHO-
KOMMYHHUKAIIMOHHBIE CUCTEMBI IIPU PELICHUHN CTEPEOMETPUUECKUX 3a/1a4.

[IpuBOINTH TMpUMEpPHl MATEMATHUYECKUX 3aKOHOMEPHOCTEW B MPUPOJAE U
KU3HH, PACIIO3HABATH IIPOSIBJIEHUE 3aKOHOB FT€OMETPUU B HCKYCCTBE.

[IprMeHATh MONMY4YEHHBIE 3HAHWS Ha IIPAKTHKE: AHAIM3UPOBATH PEAJIbHBIC
CUTyallul W IPUMEHATh HW3YUYCHHBIE IIOHATUS B MPOLECCE IIOMCKA PELICHUS
MaTeMaTU4YecKu C(HOpMYyJIHpPOBAHHON MpPOOJIEMBbl, MOJAEIUPOBATh peajbHbIC
CUTyallud Ha S3bIKE TE€OMETPUHU, HCCIENOBATh IOCTPOEHHBIE MOJEIN C
MCIIOJIb30BAaHUEM T€OMETPUYECKUX MOHATHI U TEOpeM, anmapaTa anreOpbl; pemaTh
MIPAKTUYECKUE 3a]1a4U, CBA3AHHBIE C HAX0XKJACHUEM I'€OMETPUUECKUX BEITUYMH.

11 KUIACC

OmnepupoBaTh MOHATHSAMHU: UWIMHIPHUYECKas TOBEPXHOCTh, OOpa3yromue
MWIMHIPUYECKOM  MOBEPXHOCTH;  IIWJIMHJAP;  KOHUYECKass  IMOBEPXHOCTH,
oOpasyrolre KOHU4eCKON OBEPXHOCTH, KOHYC; ChepuyecKasi HOBEPXHOCTb.

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

OOBICHATH CIOCOOBI MOTYYEHUS TEN BPALLECHHUS.

KnaccuduimponaTh B3auMHOE pacrooKeHue cepbl U MIOCKOCTH.

OmneprpoBaTh MOHATHSMU: ILIAPOBOM CETMEHT, OCHOBAaHHE CETMEHTA, BBICOTA
CEerMEHTa; IIapOBOM CJIOM, OCHOBAHME IIAPOBOrO CIIOS, BHICOTA IIAPOBOIO CJIOS;
1apOBOM CEKTOP.

Bobruncnsate  00bEMBI M IUIOMIAJM  TOBEPXHOCTEM TN  BpallleHus,
reOMETPUUYECKUX TEJI C IPUMEHEHHEM (pOpMyI.

OnepupoBaTh TOHATUSMU: MHOTOTPAHHHWK, BIMCAHHBIM B cdepy W
OMHCaHHBIM OKOJO cdepsl; cdepa, BOHCAHHAS B MHOTOTPAHHUK WJIH TEJO
BpalllCHHUS.

BbruncnsaTe COOTHOLIEHUS] MEXIy IUIOIAASIMH MOBEPXHOCTEN M 00bEMaMu
MOAOOHBIX TEII.



N3o00paxarh u3yyaeMble (PUIypbl OT PYKM U C NPUMEHEHHEM IPOCTHIX
YepTEKHBIX MHCTPYMEHTOB.

BbINONHATH (BBIHOCHBIE) MJIOCKUE YEPTEKHU U3 PUCYHKOB MPOCTHIX OOBEMHBIX
buryp: BuaI cBepxy, COOKy, CHU3Y; CTPOUTH CEUCHUS TEJ BPALCHHUS.

W3Bnekatb, HWHTEPHPETUPOBATH U MpPeoOpa3oBbIBaTh HH(GOPMALUIO O
POCTPAHCTBEHHBIX T€OMETPUUECKUX (DUTypax, MPEACTABICHHYIO HA YepTexax U
PUCYHKAX.

OnepupoBath MOHATUEM BEKTOP B IPOCTPAHCTBE.

BpInonHATE [EUCTBHUS CHOXKEHUSI BEKTOPOB, BBIYUTAHUS BEKTOPOB U
YMHO>KEHHUS BEKTOpa Ha YUCIIO, OOBSICHATh, KAKUMU CBOMCTBAMH OHU 00JIaJatoT.

IIpuMeHATh paBUiIo napajuleicnunesaa.

OnepupoBaTh NOHATHIMU: JEKAPTOBBI KOOPJAUHATHI B IPOCTPAHCTBE, BEKTOD,
MOJYJIb BEKTOpPA, PAaBEHCTBO BEKTOPOB, KOOPAMHATBI BEKTOPA, YIOJd MEXKIY
BEKTOPAMH, CKAIIPHOE MPOU3BEAEHUE BEKTOPOB, KOJUJIMHEAPHBIE U KOMIUIaHAPHBIC
BEKTOPBL.

Haxoaute cyMMy BEKTOPOB M IIPOU3BEACHUE BEKTOPA HA YHCIIO, YTOJI MEXAY
BEKTOpPAMH, CKaJspHOE IPOM3BEACHUE, pACKIaAbIBaTh BEKTOp IO JABYM
HEKOJUIIMHEAPHBIM BEKTOPAM.

3agaBaTh INIOCKOCTh YPABHEHUEM B JICKAPTOBOM CUCTEME KOOPIUHAT.

[IpumensaTy reomeTpuyeckue (HaKTbl Ui PEUICHHs CTEPEOMETPUUECKHUX
3a/1a4, IPEANoarallinX HECKOIbKO 11aroB PELICHUs, €CJIM YCIOBUA PUMEHEHHUS
3aJlaHbl B IBHOM (hopme.

Pewate mpocreiimme reoMeTpuyecKUE 3a1adyd HAa NPUMEHEHUE BEKTOPHO-
KOOPAMHATHOI'O METO/A.

Pemwlare 3azauM Ha [I0Ka3aTebCTBO MATEMAaTHUYECKUMX OTHOLICHUM W
HaXO0XJICHUE T€OMETPUUYECKUX BETMYMH MO 00pa3liaM WK aJirOPUTMaM, MPUMEHSS
M3BECTHBIE METO/IbI IPH PEILICHUH CTAHAAPTHBIX MAaTEMATUYECKUX 3a/1a4.

[IpumenaTs npocTtedmme NpOrpaMMHBIE  CPEACTBA H  DJIEKTPOHHO-
KOMMYHHUKAIIMOHHBIE CUCTEMBI IIPU PELICHUN CTEPEOMETPUYECKUX 3a1a4.

[IpuBOINTE TMpUMEpPHl MATEMATHUYECKUX 3aKOHOMEPHOCTEW B MPUPOAE U
YKU3HH, PACIIO3HABATH IIPOSIBJIEHUE 3aKOHOB T€OMETPUU B HCKYCCTBE.

[IprMeHATh MONMY4YEHHBIE 3HAHWS Ha IIPAKTHKE: AHAIM3UPOBATH PEAJIbHBIC
CUTyallud W IPUMEHATb WU3YYCHHBIC IIOHATUSA B IIPOLECCE IIOMCKA PELICHMS
MaTeMaTU4YecKu Cc(HOpMYyJIHpPOBAaHHON MPOOJIEMBbl, MOJAEIUPOBATh peajbHbIC
CUTyallud Ha S3bIKE TE€OMETPUHU, HCCIENOBATh IOCTPOEHHBIE MOJEIN C
MCIIOJIb30BAaHUEM T€OMETPUUYECKUX MOHATHI U TeOpeM, anmapaTa anreOpbl; pemaTh
IIPAKTUYECKUE 3a7]a4M, CBA3AHHBIE C HAXOXKICHUEM I'€OMETPUYECKUX BEJINYMH.



TEMATHUYECKOE IIVTAHUPOBAHHUE
10 KJIACC

KosmuecTBo yacos JJIEKTPOHHBIE
Ne HaumeHoBaHue pa3ieioB U TeM (undposbie)
KonTpoJbHbI IIpakTH4eckne
n/n NMPOorpamMmMbl Bcero oOpa3oBaTe/ibHbIE
e padoThbI padoThbI
pecypchbl
1 BBenenue B crepeoMeTpuio 10
5 [IpsiMbIe ¥ TIOCKOCTH B MPOCTPAHCTBE. 12 1
[TapaniaenbHOCTh MPSIMBIX U MIIOCKOCTEH
3 [leprieHUKYASIPHOCTD MPSMBIX H 12
IIJIOCKOCTEN
4 VYIubl MeXAy IPSAMBIMU U IUNIOCKOCTSIMHU 10 1
5 MHororpaHHuKu 11 1
6 O06BEMBI MHOTOTPAaHHUKOB 1
7 [TIoBTOpEHME: CEUEHMUSI, pACCTOSTHUS U YTJIbI 1
OBUIEE KOJIMYECTBO YACOB I10 [TPOIT'PAMME 68 5 0




11 KVIACC

KosmmuecTBo yacos DJIeKTPOHHbIE

HanmeHnoBaHue pa3/ie/ioB U TeM undposbie
Ne ni/m P KoHTpobHBI IIpakTHyeckue (udpp )

NPorpamMmMbl Bcero oOpa3oBaTe/ibHbIEC

e padoThbI padoThI
pecypcsl

Tena Bpaienus 12

OO0BEMBI TEN 5 1

BeKTopbl U KOOpAUHATHI B IPOCTPAHCTBE 10 1

[ToBTOpenwue, 06001IEHNE, 7 |

crucTeMaTu3alus 3HaHUN
OBUIEE KOJIMYECTBO YACOB I10 [TPOIT'PAMME 34 3 0







IHHOYPOYHOE IINIAHUPOBAHHUE
10 KJJIACC

Ne
n/n

Tema ypoka

KoaudecTBo yacos

Bcero

KonTtpoJbHble
padoThI

IIpakTH4eckue
padoTsbI

Jara
U3y4YeHHn
b |

JIEKTPOHHBIE
nudposbie
oOpa3oBaTe/ibHbIE

pecypchl

OCHOBHBIE TIOHATHS CTEPEOMETPUH: TOUKA,
npsimMast, MII0CKOCTh, IPOCTPAHCTBO.
[TpaBuna n3o0pakeHust Ha PUCYHKAX:
U300paKeHUS TUTOCKOCTEH, MapaslieNbHbIX
HpSMBIX (OTPE3KOB), CEPEANHBI OTPE3Ka

[NousTus: MEPECEKAIOIUECA IIIIOCKOCTH,
IepecCKaromuecs npsaMas 1 IIoCKOCTb

INousTus: MEPECEKAOIUECA IIIIOCKOCTH,
MEpECCKArIMECA IpsAMasa U IJIOCKOCTh

3HAKOMCTBO C MHOTOI'paHHUKaMH,
n300pakeHre MHOTOTPaHHUKOB Ha
PUCYHKaX, Ha MPOEKIIHOHHBIX YePTEKaX

HauanbHble cBeieHHs 0 KyOe U mUpamMue,
ux pa3BépTku U Mozenu. CeueHus
MHOT'OI'PaHHHUKOB

HauanbHble cBeieHHs 0 KyOe U mupamuje,
ux pa3BépTku U Mozenu. CedeHus
MHOT'OI'PaHHHUKOB

ITonsiTHe 00 aKCMOMATHYECKOM
MOCTPOCHUUN CTCPCOMETPUN: AKCHUOMBI
CTCPECOMETPUU U CICACTBUA U3 HUX




TToustue 00 akCHOMATHYECKOM
MOCTPOEHUU CTEPEOMETPUU: AKCUOMBI
CTEPEOMETPHUH U CIICACTBUS U3 HUX

TToustre 00 akCHOMATHUECKOM
MOCTPOEHUU CTEPEOMETPUU: AKCUOMBI
CTEPEOMETPHUU U CIEACTBUS U3 HUX

10

[TonsiTHe 00 aKCHOMAaTHYECKOM
MMOCTPOCHUU CTCPCOMECTPHUHN: AKCUOMBI
CTCPCOMCTPHU U CICACTBUA U3 HUX

11

Bzaumuoe PaCIIOJIOKCHUC IIPAMBIX B
IIPOCTPAHCTBE: NEPECCKAOIIUCCA,
NapajiC/IbHbIC U CKPCIHINBAIOIIHUECS
MIpsAMbIC

12

[TapaytenpHOCTB NPSIMBIX U TUIOCKOCTEN B

NPOCTPAHCTBE: MapaJljIeIIbHbIE MPSMbIC B
NPOCTPAHCTBE; MAPAIUICTLHOCTD TPEX
TPSIMBIX

13

[TapannenbHOCTh NPAMBIX U IIOCKOCTEH B
npocTtpaHcTie: [lapamienbHOCTh TPAMON U

IIJIIOCKOCTH

14

Vw1 ¢ COHAITIpaBJICHHBIMU CTOPOHAMHU

15

Yros Mexay NpsIMBIMU B IIPOCTPAHCTBE

16

Yroa Mexay npsiMbIMU B IPOCTPAHCTBE

17

[TapaniaenbHOCTh MIIOCKOCTEM:
napajieIbHbIEC TNTIOCKOCTH

18

CaolicTBa napasuieabHbIX MIIOCKOCTEN

19

[Ipocreiinme mpocTpaHCTBEHHBIE (PUTYPHI
Ha TJIOCKOCTH: TETpa’dap, KyO,




napaaiCICIIMIICq

20 [TocTpoenue ceuenuit

21 [TocTpoenue ceueHuit
Kontponbnas padora o teme "[Ipsmbie u

22 TUIOCKOCTH B TIPOCTPAHCTBE.
[TapaniaenbHOCTh NPAMBIX U MJIOCKOCTEH"
[lepneHaAuKyISIPHOCTD IPSAMOMN U

23 IUIOCKOCTH: NMEPIEHANKYJIISIPHBIE NPSIMBIE B
IIPOCTPAHCTBE

24 [IpsimMble napaiienbHble U
NEPIEHANKYJIIPHBIE K IIJIOCKOCTH

)5 [Tpsimble napasuienbHbIE U
NEPIEHANKYJIIPHBIE K IIJIOCKOCTH

26 [Tpu3sHak neprneHauKyJIIpHOCTU IPSIMON U
IUIOCKOCTH

27 [Ipu3HaK NepneHIuKyJIAPHOCTH IPSIMOU U
IUIOCKOCTH

73 Teopema o0 psiMON NEPIIEHAUKYISIPHON
IJIOCKOCTH

29 TeopeMa 0 nipsIMO¥ ITEPIIEHAUKYIISIPHOU
IJIOCKOCTH

30 TeopeMa 0 nipsIMO¥ ITEPIIEHAUKYIIIPHOU
IUIOCKOCTH
[TepnieHaUKYIAp U HAKJIOHHBIE: PACCTOSTHUE

31 OT TOYKH JI0 IJIOCKOCTH, PACCTOSIHUE OT
IPSIMOM 10 INIOCKOCTH

32 [lepneHauKyIIsIp U HAKJIIOHHBIE: PACCTOSIHHUE




OT TOYKH J0 INIOCKOCTH, PACCTOSTHUE OT
IIPSIMOM 10 TUIOCKOCTH

HepHeH,Z[I/IKy.TIﬂp " HAKJIOHHBIC: paCCTOAHUC

33 OT TOYKH JI0 IJIOCKOCTH, PACCTOSIHUE OT 1
IPSIMOM J0 TUIOCKOCTH
[lepneHauKyIsIp U HAKIOHHBIE: PACCTOSIHUE

34 OT TOYKH 10 TUIOCKOCTH, PACCTOSTHUE OT 1
MPsIMOM 10 TUNIOCKOCTH

35 VYTIbl B IPOCTPAHCTBE: YIOJ MEXIY |
PSIMOM M IJIOCKOCTBIO

36 JByrpaHHbIi yroJi, TMHEUHBIA YTOJI |
JBYTPaHHOI'O yria

37 JIByrpaHHBIN yroJ1, TUHEHHBIN YIoil 1
JBYTPAHHOI'O yria
[IeprieHAUKyYIAPHOCTD MJIOCKOCTEM:

38 MPU3HAK NEPIECHIUKYIISPHOCTH JIBYX 1
IJIOCKOCTEN
[lepnieHIUKYISIPHOCTD MJIOCKOCTEN:

39 MPU3HAK NEPIEHIUKYIISIPHOCTH IBYX 1
IJIOCKOCTEH
[lepneHAMKYISIPHOCTD MJIOCKOCTEM:

40 MIPU3HAK NEPHEHIUKYISIPHOCTH JIBYX 1
IIJIOCKOCTEH

41 Teopema o TpEX nepneHANKYIsApax 1

42 Teopema o0 TpEX nepHeHANKYIISIpax 1

43 Teopema o0 TpEx mepHEHAUKYIISIPax 1

44 KonrtponbHas pabora no temam 1




"IlepnieHAUKYISIPHOCTD MPSIMBIX U
wiockocTe" u "Yribl MeXAy OpsMbIMU U
IUIOCKOCTSIMH"

45

IlonsTue MHOI'OrpaHHHUKa, OCHOBHBIC
9JICMCHTBI MHOT'OT'PAHHHKA, BBIITYKJIBIC U
HEBBIITYKJIBIC MHOTOTPaHHUKH pa3BépTKa
MHOTI'OrpaHHHUKa

46

IIpusma: n-yronpHas npu3Ma; FpaHy U
OCHOBAHMS IIPU3MBIL; IIpsIMasi U HAKJIOHHAs!
pU3Mbl; OOKOBas U MOJIHAS TOBEPXHOCTb
IIPU3MBI

47

[Tapamnenenunen, TpsAMOYIrOJIbHbBIN
napaJuleIenuIe U €ro CBOWCTBA

48

[Inpamuaa: n-yrojapHas nupamMuia, rpaHd U
OCHOBaHHE MMPaMM/Ibl; OOKOBas U MOJTHAS
[IOBEPXHOCTb NMUPAMUBI; IPABUIIbHAS U
ycedy€HHas nupamuaa

49

[TpaBuiIbHBIE MHOTOTPAHHUKU: MTOHITHE
MIPaBUIILHOTO MHOTOTPAHHUKA; TTPaBUIIbHAS
npu3Ma U MpaBUIbHAS MUPAMU/IA;
MpaBUJIbHAS TPEYTOJIbHASI TUPAMHKJIA U
MPaBUIBHBIN TeTpasap; KyO

50

[IpencraBnenue o mpaBUIbHBIX
MHOTOTPAaHHHUKAX: OKTadAp, AOJAEKadIp 1
HUKOCadIP.

51

CumMMeTpust B IPOCTPAHCTBE: CUMMETPHS
OTHOCHUTEJIHO TOYKH, NIPSIMOH, IUIOCKOCTH.
DeMEeHThl CUMMETPUH B MHpaMuUaaXx,




napamicicnuncaax, nmpaBUIbHbBIX

MHOTOTPaHHHKAX
5 Brruncnenue 31eMeHTOB MHOTOTPAHHHUKOB: I
p€Opa, TuaroHasnu, yribl
[Tnomans 60KOBOI MOBEPXHOCTH U MOJIHOM
53 MOBEPXHOCTU MPSIMOM MPU3MBI, TIOIIAh |
OCHOBaHUH, TeopeMa 0 OOKOBOM
MOBEPXHOCTHU MPSIMOU MPU3MBbI
[Tnomaas GOKOBOM MOBEPXHOCTH U
54 MOBEPXHOCTHU MPABUILHOU MUPAMHU/IBI, |
TeopeMa O IUIoHad OOKOBOM MOBEPXHOCTH
YCEUEHHOU MUPAMUIBI
55 Kontponbhas pabota no teme |
"MHororpaHHuku"
56 [Tousatue 06 00BEME 1
57 O0BEM TUpaMUIBI 1
58 O0BEM TUpaMUIBI 1
59 O06bEM upamMuIsl 1
60 O0bEM nupamMusl 1
61 O0BEM TPU3MBI 1
62 O0BEM TIPU3MBI 1
63 O06BEM TIPU3MBI 1
64 Kontponbnas padota no teme "O0bEMBI |
MHOTOTPaHHUKOB"
[ToBTOpEeHUE, 0000IIEHNE CUCTEeMATHU3AIIHS
65 3HaHuil. [loctpoenue ceuenuii B 1

MHOI'OIPpaHHHUKE




66

[ToBTOpenue, 06o0IIEHNE CUCTEMaTH3aIUs
3HaHUU. BBIYKCIIEHUE PACCTOSIHUM: MEXIY
JIBYMs TOUKaMH, OT TOUKH /10 IPSAMOH, OT
TOUYKH JI0 MJIOCKOCTH, MEKIY
CKPEIMBAIOIIUMUCS MPSIMBIMU

67

Wrorosas koHTpoOJbHASA paboTa

68

[ToBTOpeHue, 0600IIeHNE CUCTEMATHU3AIIHS
3HaHW. BBIYKCIICHHE YTIIOB: MEXLY
CKpCIIUMBAOIIHUMUCA ITPAMBIMUA, MCKIAY
NPSIMOM U TUIOCKOCTBIO, IBYTPAHHBIX
YIJIOB, YIJIOB MEXYy IUIOCKOCTAMU

OBIIEE KOJIMYECTBO YACOB I1O
I[TPOTPAMME

68




11 KVIACC

Ne i/

Tema ypoxka

KoauuyecTBo yacoB

KonTposbHbie

Bcero
padoThI

IIpakTnueckue
padoThbI

Jlara
U3y4YeHHn
s

DJIEeKTPOHHbIE
uudposbie
oOpa3oBaTe/ibHbIEC

pecypchl

Cdepa u mwap: ueHTp, paauyc, AMaMeTp;
IUIOINA/b TOBEPXHOCTHU Cepsl

Bsaumnoe pacnonoxenue chepsl u
IUIOCKOCTH; KacaTeNbHas INIOCKOCTh K

chepe; iomanasb chepsl

N3o0pakenue cdepsl, mapa Ha
miockoct. CedeHus mapa

[unuHapuyeckas NOBEPXHOCTD,
oOpa3yromye HUINHIPUIECKON
IMOBCPXHOCTHU, OCb HHHHHHqueCKOﬁ
IIOBEPXHOCTU

[umuaap: ocHOBaHUS B OOKOBast
MOBEPXHOCTh, 00pa3yoIas 1 och;
TUIOIAAs OOKOBOM M OJTHOM
MOBEPXHOCTH

N3o0pakeHune MWIMHIPA Ha TUIOCKOCTH.
PazsépTka uunungpa. Ceuenust

HUIMHIPA (TUIOCKOCTBIO, MapaienbHON
WJIU TIEPIICHIUKYJIIPHON OCH LIMJIMHIPA)

Konuueckasi moBepXHOCTbh, 00pa3yroIiue
KOHUYECKOU MOBEPXHOCTH, OCh U
BEpILINHA KOHUYECKON MTOBEPXHOCTHU




Konyc: ocHOBaHue U BepIINHA,
o0pasyrolias U 0Cb; IUIOIIa b OOKOBOH U
ITOJIHOW ITOBEPXHOCTHU

VYceu€HHbI KOHYC: 00pa3yronye u
BBICOTA; OCHOBAHUS M OOKOBast
IIOBEPXHOCTH

10

N300pakeHrne KOHyca Ha TNIOCKOCTH.
Pa3Béprka koHyca. CeueHus KoHyca
(TII0CKOCTBIO, AapAJIIEIBbHON
OCHOBAHMIO, U IUIOCKOCTBIO, IPOXOAALICH
4yepe3 BEPIIMHY)

11

KOMGI/IHaI_II/Iﬂ TCJI BpallICHUA U
MHOTI'OI'PaHHHUKOB

12

MHOrorpaHHyK, ONMCAaHHBIA OKOJIO
cdepsl; chepa, BnUcaHHAs B
MHOTOTPaHHHK WU B TEJIO BPAILEHUS

13

[Toustue 00 006bEMe. OCHOBHEIE
CBOMCTBAa 0OBEMOB TEIT

14

O06bEM mIMHIpa, KOHYCa

15

O06BEéM mapa u wiomaas cheps

16

[TomoOHBIE TEIa B MPOCTPAHCTBE.
CoOTHONICHUST MEXKAY TUIOMIAISIMU
MOBEPXHOCTEH, 00bEMaMU MOTOOHBIX TN

17

Kontponbhas padora mo temam "Tena
BpameHus" u "O6bemMbl Ten"

18

BekTop Ha MI0CKOCTH U B MPOCTPAHCTBE

19

CnoxxeHre U BBIUNTAHHE BCKTOPOB




20

YMHOKEHUE BEKTOPa HA YUCIIO

21

Pasnoxenue BekTopa 1o TpéM
HEKOMILIaHAapHBIM BeKkTopaMm. IIpaBuio
napajuienenumnena

22

Pemienue 3anay, cBA3aHHBIX C
MIPUMEHEHNEM TIPaBUII ACUCTBUM C
BEKTOpaMH

23

[TpsiMoyrosbHAsE CUCTEMa KOOPIMHAT B
npoctpancTBe. KooprHaTh BEKTOpAa.
[Tpocretinme 3a1a4u B KOOPAMHATAX

24

VYron mexay Bekropamu. CKansipHOe
MIPOM3BEICHNE BEKTOPOB

25

Beluncienue yrioB Mexay IpsIMbIMU U
IJIOCKOCTSIMU

26

KoopanHaTHO-BEKTOPHBIN METOX IIPU
pELICHUN T€OMETPUYECKUX 3a1ay

27

KoHnTtponbHas pabora mo teme "BekTopsl
1 KOOpAHMHATHI B IPOCTPaHCTBE"

28

[ToBTOpEeHME, 0000IIEHNE U
cucreMatu3anus 3HaHuil. OCHOBHEBIE
¢burypsl, GakThl, TEOPEMBI Kypca
TUTAHUMETPHH

29

[ToBTOpeHue, 0600IIEHNE U
cucremMaruzanusa 3HaHui. OCHOBHBIC
¢burypsl, pakThl, TEOPEMBI Kypca
TJIaHUMETPUH

30

[ToBTOpeHmEe, 0600IIEHNE U
cUCTEMAaTH3aIMs 3HAHUN. 3amaun




IIAaHUMCETPHUU U METOAbI UX PCUHICHUA

[ToBTOpeHue, 06001EeHNE U

31 cUcTeEMAaTH3aIys 3HAaHUN. 3amaun 1
TUTAHUMETPHUH U METOJIbI UX PEIICHHUS
[ToBTOpeHue, 06001IeHNE 1

1 cucreMartuzanus 3HaHui. OCHOBHBIE 1
¢burypsl, pakThl, TEOPEMBI Kypca
CTepEOMETPUH

33 Hrorosast koHTpobHas paboTa 1

34 [ToBTOpenue, 0600IIEHNE U |

cucTeEMaTH3alus 3HaHUH

OBIIEE KOJIMYECTBO YACOB I1O0
[NPOTPAMME

34







YYEBHO-METOANYECKOE OBECIIEYHEHUE
OBPA3OBATEJIBHOI'O ITPOLECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPUAJIBI IS YAEHUKA

METOANYECKHUE MATEPHUAJIbBI VIS YYUTEJIA

HU®POBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbI CETH

HUHTEPHET
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