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HOACHUTEJIBHASA 3AIINCKA

PaGouast mporpamma ydeOHoro kypca «l'eomerpus» 0a30BOro ypoBHS st
oOyuatomuxcst 10 —11 kimaccoB paszpabotaHa Ha ocHOBe DenepaibHOTO
roCyJIapCTBEHHOTO 00pa30BaTEIbHOIO CTaHIapTa CPeaHEro 001Iero oopa3oBaHus,
C y4éTOM COBPEMEHHBIX MHPOBBIX TpeOOBaHUM, MPEABSIBISIEMBIX K
MaTEMaTUYECKOMY OOpa30BaHUIO, W TPAJAUIHA POCCUUCKOTO 0Opa3oBaHUSI.
Peanuzamnus nporpamMMbl oOecrieunBaeT OBJIAJACHUE KITIOYCBBIMU KOMIICTCHITUSIMU,
COCTABJISIFOIIIUMH  OCHOBY JISI CAaMOPA3BHTHS M HEMPEPHIBHOTO 0OO0pa30BaHUS,
IEJIOCTHOCTh OOIIEKYJIBTYPHOTIO, JUYHOCTHOTO U I[I03HABATEIILHOTO Pa3BUTHS
JUYHOCTH 00YYarOIIUXCS.

HEJIM N3YYEHUA YYEBHOI'O KYPCA

BaxxnocTe ydeOHOro Kypca TE€OMETPHUM Ha YPOBHE CPEIHEr0 OOIIero
o0pa3oBaHusl OOYCIIOBJIEHA MPAKTUYECKOW 3HAYMMOCTBIO METANPEIMETHBIX U
IPEAMETHBIX PE3YJIbTATOB OOYYCHHS] TC€OMETPUU B HANPABICHUH JHMYHOCTHOTO
pa3BuTHs oOydaromuxcs, GopMHUpPOBaHUS (PYHKIIMOHAILHON MaTeMaTH4eCKOM
IPaMOTHOCTH, U3YUYEHUS IPYTUX YUCOHBIX TUCIUIUINH. Pa3BuTne y o0ydarommxcs
MPaBUJIBHBIX TPEACTABICHUA O CYIIHOCTH W TPOUCXOXKICHUU TE€OMETPUUYECKHX
a0OCTpakiMii, COOTHOIICHUH PEaTbHOIO0 W HJACAIBHOTO, XapaKTepe OTPAKECHUS
MaTeMaTH4eCKOW HAyKOM SBJIEHUM M NPOLECCOB PEAJbHOIO MHpPA, MECTE
T€OMETPUHU B CHCTEME HAYK U POJIM MATEMATHYECKOTO MOJCITUPOBAHUS B HAYYHOM
MO3HAHUU U B TIPAKTHUKE CITOCOOCTBYET (DOPMHUPOBAHHMIO HAYYHOTO MHUPOBO33PCHHS
y4YalllMXxcsl, a TaKKe KauyeCTB MBIIUICHUS, HEOOXOAMMBIX JUIsl aJanTaliu B
COBPEMEHHOM OOIIECTBE.

['eomerpus siBasieTcs OAHUM K3 0a30BBIX MPEIMETOB HA YPOBHE CPEIHETO
oOmiero oOpa3oBaHHUs, TaK Kak O0ECleuMBaeT BO3MOXKHOCTh H3YyUYCHHS Kak
JTUCHUIUIMH €CTECTBEHHO-HAYYHOU HAMPaBIEHHOCTH, TAK U TYMaHUTAPHOM.

Jlornueckoe MbIUIieHHe, (GopMupyeMoe MpH HU3YYECHUH OOyYaronmMucs
MOHSATUHHBIX OCHOB T€OMETPHUH M TIOCTPOCHHUH IIETIOYKH JIOTUYECKUX YTBEPKICHUN
B XOJI¢ PCIICHUS TCOMETPUYCCKUX 3a7ad, YMEHHE BBIJBUTATh M ONpPOBEpPraTh
TUIIOTE3bl HETOCPEACTBEHHO MCIOIB3YIOTCS MPU PEHICHUH 337a4 €CTeCTBEHHO-
HAyYHOTO IIUKJIA, B YACTHOCTHU U3 Kypca (PU3UKH.

YMeHue OpueHTUPOBATHCS B MPOCTPAHCTBE UTPAET CYIIECTBEHHYIO POJb BO
BCEX 00JIACTSAX NEATEeNbHOCTH uesioBeka. OpueHTalus 4dejoBeKa BO BPEMEHU U
IPOCTPAHCTBE — HEOOXOJAMMOE YCIOBHUE €ro COIHUaIbHOrO ObITHs, QopMma
OTPaXXEHUS OKPYXKAIOIIETO MUPA, YCIOBHE YCIEIIHOTO TMO3HAHUS U AKTHUBHOTO
npeoOpa3oBaHus  JeHCTBUTENLHOCTH. OmepupoBaHWe  MPOCTPAHCTBEHHBIMU
oOpazamMu OOBEIMHSIET pa3Hble BUIbl Y4YEOHOH U TPYIOBOM JESITEIbHOCTH,



ABIIIETCS OJHUM U3 MNPOPECCHOHAIBHO BAXKHBIX KAdyeCTB, MOATOMY aKTyallbHa
3aga4a (opMUpOBaHHUS Yy OOYYAIOIIUXCS MPOCTPAHCTBEHHOTO MBIIIJICHUS Kak
Pa3HOBUAHOCTH OOpPa3HOTO MBIIUICHHSI — CYIIECTBEHHOTO KOMITOHEHTa B
MOJATOTOBKE K MPAKTUYECKOU JEATEIHHOCTU 110 MHOTUM HAIPABICHUSIM.

Ilens ocBoeHust mporpamMmbl ydeOHOro kypca «l'eomerpus» Ha 0a3zoBOM
ypoBHE 00yueHus — 00I11eo0pa3oBaTeibHOE W OOLIEKYJIbTYpPHOE pPAa3BUTHE
oOyyaronuxcst  4yepe3  oOecrneyeHue  BO3MOXKHOCTM  MPUOOpETEeHUs U
VICIIOJIB30BAHUSI CHUCTEMATUYECKUX TEOMETPUYECKUX 3HAaHWMM U  JCUCTBUI,
creu(pUIHbIX T€OMETPUH, BOSMOKHOCTH YCIEIIHOTO MPOIOJKEHHsST 00pa30BaHUs
0 CIIEIUATBHOCTSIM, HE CBSI3aHHBIM C MPUKIIAIHBIM HCIIOJIH30BAaHHEM T€OMETPHH.

[Iporpamma no reoMeTrpuu Ha ©0a30BOM ypOBHE IMpeAHA3HAYEHaA IS
00y4aroluXxcsi CpeAHEN LIKOJIbI, HE UCIBITHIBABIIUX 3HAUYUTENbHBIX 3aTPyIHEHUN
Ha YPOBHE OCHOBHOTO 00mIero oOpa3zoBanms. Takum oOpazoMm, oOydaromuecs Ha
06a30BOM YpOBHE JOJKHBI OCBOUTH OOIME MAaTeMaTUYECKUE YMEHHS, CBA3aHHBIC
Co crneuupuKod TeOMETpUU M HEOOXOIMMBbIE i1 U3HU B COBPEMEHHOM
obmectBe. Kpome »TOro, oHM MMEIOT BO3MOXXHOCTh M3yUHUTh I€OMETpPHUI0 OoJee
riIyOOKO, €cliu B JaJbHEWIIEM BO3HHKHET HEOOXOIWMOCTh B T€OMETPHYECKHX
3HaHUAX B MPO(eCcCUOHATBHON AeATEIbHOCTH.

JlocTikeHHe 1eM  OCBOEGHHS TMPOrpaMMbl O0ECIIEUMBACTCS PEIICHUEM
COOTBETCTBYIOIIMX 3aday. [IpHOpUTETHBIMM 3ajadyaMM  OCBOEHHS  Kypca
«I"'eomeTpun» Ha 6a30BoM ypoBHE B 10—11 knaccax gBisiroTCS:

o (opMupoBaHHE TPEACTABICHHUS O TEOMETPUM KaK YacTH MHPOBOM

KyJbTYpPbl U OCO3HAHUE €€ B3aMOCBSA3H C OKPYKAIOIIUM MHPOM;

e (opMupOBaHHE MPEACTABICHUS O MHOTOTPAaHHHUKAaX M TejaxX BpalleHHus
KaK O BOKHEHIIMX MaTEMaTHYECKUX MOJENAX, MO3BOJISIONIUX OMUCHIBATH
Y U3y4YaTh pa3HbIC SBJICHHS OKPYKAIOIIETO MHUPA;

e (opmupoBaHue yMEHHs pacro3HaBaThb Ha YepTekKax, MOJCISIX U B
pealbHOM MHpPE MHOTOTPAaHHUKH U TeJa BPaICHHUS,;

e OBJAJCHUE METOAAMM PEIICHMs 3a/lady Ha MOCTPOEHHUS Ha M300paKEHUSIX
MPOCTPAHCTBEHHBIX PUTYD;

e (opmupoBaHue yMEHHUSA OIEPUPOBATH OCHOBHBIMH TOHSATHUSIMH O
MHOTOTPaHHHUKAX U TEJIaX BPALICHHUS U UX OCHOBHBIMU CBOMCTBAMU;

e OBJAJICHUE  QITOPUTMAMH  DEIICHUS  OCHOBHBIX  THUIIOB  3ajad;
dbopMHUpOBaHHE  yMEHHUS MPOBOJIUTH  HECJOXKHBIE  JIOKa3aTeJbHbIC
paccy X JIe€HUsS B XOJ€ pELIEHHUS CTEPeOMETPUUYECKUX 3alad U 3ahad ¢
MPAKTUYECKUM CO/ICPKAHUEM;

e pa3BUTHUE  UHTEIUICKTYyallbHBIX ¥ TBOPYECKHUX crocoOHocTeN
oOydJaromuxcsi, MO3HaBaTEIbHOM  aKTUBHOCTH, HCCIEAOBATEIBCKUX
YMEHHM, KpUTUYHOCTH MBIIICHUS;



e (opmupoBanue byHKIIMOHATBHON IPAaMOTHOCTH, pEJIeBaHTHOM
F€OMETPUU: YMEHHME DPACIO3HABATH IPOSBICHUS TIE€OMETPUUYECKHUX
NOHATUM, OOBEKTOB W 3aKOHOMEPHOCTEH B peaJbHbIX KU3HEHHBIX
CUTYyallMsIX M TPU HU3YyUYEHUU JAPYTUX YYEOHBIX MPEAMETOB, MPOSIBICHUS
3aBUCUMOCTEH U 3aKOHOMEPHOCTEH, (HOpMyIUpOBaTh WX Ha S3bIKE
Tr€OMETPUM U CO3JABATh TEOMETPUUYECKNE MOJAEIH, IPUMEHATh OCBOCHHBIN
FEOMETPUYECKAN anmapar [Js PEUIeHUs NPaKTUKO-OPUEHTUPOBAHHBIX
3a/1a4y, HHTEPIIPETUPOBATH U OLICHUBATH [TOJIyYEHHBIE PE3YIIbTATHI.

OTnuuuTeNbHON OCOOEHHOCTHIO MPOrpaMMBbl SBIISIETCS BKJIIOYEHHE B KypC
CTEPEOMETPUM B HaAyajle €ro HW3y4YeHUs 3aJ]ad, pelIaeMblX Ha YPOBHE
UHTYUTHUBHOT'O MO3HAHUS, U ONPEJCIEHHBIM 00pa30M OpraHM30BaHHAs padoTa Haj
HUMH, YTO CHOCOOCTBYIOT pa3BUTHUIO JIOTUYECKOTO U IPOCTPAHCTBEHHOTO
MBILIJIEHUS, CTUMYJIUPYET MPOTEKAaHUE MHTYUTHUBHBIX MPOLECCOB, MOTUBUPYET K
JAJbHEUIIEMY U3yYECHUIO ITPEIMETA.

[Ipeanourenue oTaAETCS HATSATHO-KOHCTPYKTUBHOMY METOJY O0YyUYE€HUs, TO
€CTh TEOPETUYECKUE 3HAHUSI MUMEIOT B CBOEM OCHOBE UYBCTBEHHOCTH IMPEIMETHO-
PAKTUYECKON JEATENBHOCTH. Pa3BUTHME NPOCTPAHCTBEHHBIX NPEACTABICHUMN Y
ydaluxcsi B Kypce CTEPEOMETPUM IPOBOAUTCA 3a CUET pEIICHUS 3a4ad Ha
CO3JJaHME  TMPOCTPAHCTBEHHBIX 0O0pa3oB M  3a7a4y Ha  ONEpUpPOBaHUE
IPOCTPaHCTBEHHbIMH oOOpazamu. Coznanue oOpa3a IPOBOAUTCSA C OMOPOM Ha
HarJIIHOCTh, a OIIepUpPOBaHUE O0Opa3oM — B YCIOBUSX OTBICYEHHUS OT
HarJISAHOCTH, MBICIIEHHOTO U3MEHEHUS €70 UCXOIHOTO COAEPKAHUA.

OcHOBHBIE coepkaTenbHble TMHUKU Kypca «l'eomerpun» B 10—11 knaccax:
«MHororpanHukm», «lIpsiMble U TIIIOCKOCTH B MPOCTPAHCTBEY, « Teia BpaleHus»,
«BeKTOpBI M KOOPAWHATHI B IIPOCTPAHCTBE». DOPMUPOBAHUE JIOTUUECKUX YMEHUN
pacrpenensercss HE TOJBKO IO COJAEpkKaTelIbHBIM JIMHUAM, HO W IO TOJaM
oOy4eHHs Ha YPOBHE CpETHEro 00111ero 00pa3oBaHusl.

ConepxaHue 00pa3oBaHMs, COOTBETCTBYIOLIEE MNPEIMETHBIM PE3YJIbTATAM
OCBOEHHUSI paboueil mporpamMmbl, pacnpeleNéHHbIM 10 rojaM oOOy4eHus,
CTPYKTYPUPOBAaHO TaKuM 00pa3oM, 4YTOObI OBJAJICHUE TI'E€OMETPUUYECKUMHU
MNOHATUSIMU U HABBIKAMH OCYILIECTBIISIOCH MOCIJIEIOBATENIBHO U MOCTYIATENBHO, C
COOJIIO/IEHHEM IIPUHIIUIA TPEEMCTBEHHOCTH, YTOOBI HOBBIE 3HAHUS BKJIIOYAJIUChH B
oOILIyI0 CUCTEMY T€OMETPUYECKHX MPEJCTABICHUN OOYyYarOIMIMXCs, pacIIupsis U
yray0isas e€, 00pasys MpoUHble MHOYKECTBEHHbBIE CBSI3U.

MECTO YYEBHOI'O KYPCA B YYEBHOM IIJIAHE

Ha n3ydenue reomerpumn orBoaurcs 2 4yaca B Henenro B 10 knacce u 1 gac B
Hezaemo B 11 kiacce, Bcero 3a Ba rojia 00yuenus - 102 yueOHbIX Haca.



COJEPXKXAHME YYEBHOI'O KYPCA
10 KJIACC

IIpsiMmble M MVIOCKOCTH B IPOCTPAHCTBE

OcHOBHbBIE  TIOHATHS  CTepeoMeTpuu. Touka, mpsiMas, IJIOCKOCTb,
npoctpaHcTBO. [loHsATHE 00 aKCMOMaTHYECKOM TIOCTPOCHHHU CTEPEOMETPHUU:
AKCUOMBI CTEPEOMETPHH U CIICJICTBUS U3 HUX.

B3anmHoe pacnosiokeHue MpsMBIX B INPOCTPAHCTBE: II€pECEKaroluecs,
napajuleNIbHble M CKpeluBaroniuecs mnpsamble. [lapaimensHOCTs NpsAMBIX U
IJIOCKOCTEW B NPOCTPAHCTBE: MAPAJUIEIBHBIE IPSAMbIE B IPOCTPAHCTBE;
NapauieIbHOCTh TPEX MPSMBIX; MApaAIIIEIbHOCTh MPAMOU M IUIOCKOCTU. YTJIBI C
COHAIIPABJICHHBIMM CTOPOHAaMM; YIOJd MEXAy NpPSAMBIMA B IIPOCTPAHCTBE.
[TapamienbHOCTD MIJIOCKOCTEN MapaJlyIeIIbHbIC IJIOCKOCTH; CBOICTBa
napajienbHbIX IUIockocTel. [lpocreifiine mnpocTpaHCTBEHHbIE (UIYypbl Ha
IJIOCKOCTH: TETpa’ap, KyO, mapasuiesenumne]; TOCTPOCHUE CEUCHH.

[leprieHAMKYIAPHOCTD NPSIMOM M IUIOCKOCTH: NEPIEHIUKYIJISIPHBIE NPSAMbBIE B
IPOCTPAHCTBE, NPSAMBIE NAPAJUICIBHBIE W MEPIECHANKYISPHBIE K IIOCKOCTH,
NpU3HAK NEPHEHAUKYISIPHOCTH TMPSAMOM M IUIOCKOCTH, TEOpemMa O IpsSMOU
MEPIIEHAUKYJSIPHON IUIOCKOCTU. YTJIBI B MPOCTPAHCTBE: YIrOJI MEXIY MNPSIMOM MU
IJIOCKOCTBIO;  JABYTPAaHHBIM  yroj, JIMHEHMHBIM YroJ JBYTPaHHOTO  yTJIa.
[leprieHIMKYISp U HAKJIIOHHBIE: PACCTOSHUE OT TOYKH JI0 NIJIOCKOCTH, PACCTOSIHUE
OT TpsAMOM 10  IJIOCKOCTH,  MNpOeKiuss  (GUrypel  Ha  IJIOCKOCTb.
IlepnieHIMKYIAPHOCTD  IJIOCKOCTEW: MPU3HAK  IEPIEHIUKYJSIPHOCTH  ABYX
III0CKOCTEN. Teopema o TpEX NEPHEHAUKYISIPaXx.

MHoOrorpaHHuKH

[ToHsITHE MHOTOTpaHHUKA, OCHOBHBIE 3JIEMEHTHI MHOTOIPaHHUKA, BBIMYKJIbIE
Y HEBBIITYKJIbIC MHOTOI'PAHHUKH; pa3BEPTKA MHOrorpanHuka. [Ipusma: n-yronpHas
OpU3Ma; TPAaHU U OCHOBAHUS MPU3MBL; MPsAMasi U HAKIIOHHAs MpHU3Mbl; OOKOBas U
NOJTHAs IIOBEPXHOCTh IIPU3MBL. [Tapannenenunen, IPSAMOYTOJIbHBIN
napajuielienunes; U ero cBoicra. Ilupamupa: N-yronpHas nupamuga, TpaHd U
OCHOBaHUE MUPaMUIbl; OOKOBAs U MOJIHAS TOBEPXHOCTh MUPAMU/IbI; IPaBUIIbHAS U
yced€HHas nupamMuga. OJEMEHTBl Npu3Mbl W nuUpamuasl. [IpaBuiibHBIE
MHOTOTPAHHHUKU: MOHATHE MPABUIBHOIO MHOTOTPAHHUMKA; MPABUJIbHAS MPU3MaA U
NpaBWJIbHAs MHUPAMUIA; NpPaBUJIbHAs TPEYrojibHas MNHUpPaMHUAA W TPaBUIIbHBIN
TteTpa’ap; KyO. IlpencraBieHne O MpaBUIBHBIX MHOIOTPaHHUKAX: OKTadp,
noaekadap u ukocadap. CeueHust npu3Mbl U TUPAMHUIBI.

CummMeTpust B IIPOCTPAHCTBE: CUMMETPHS OTHOCHUTENIBHO TOYKH, MPSAMOW,
IUIOCKOCTH.  JJEMEHThl CUMMETPHUM B  NHMPAaMUJAX, HapaJlIeleluIenax,
IIPAaBWJIBHBIX MHOTOTPAHHUKAX.



Brruucnenne 5SJIeMEHTOB MHOTOTPAaHHUKOB: pEOpa, WaroHaiv, YIJIBL.
[Inomane OOKOBOW IMOBEPXHOCTH M IOJHOW IOBEPXHOCTU MPSAMOM MpPU3MBI,
IJIOLAJAb OCHOBAaHWUM, TeopemMa O OOKOBOM MOBEPXHOCTH NPSIMOW MPHU3MBIL.
[Inomans OOKOBOW MOBEPXHOCTH W TOBEPXHOCTH MPABUIBHOM MHUPaAMUIbI,
TeopeMa O IUIomaau yceuéHHoW mnupamuapl. [lonstue o0 o0béMe. OO0BEM
UPaMUIbI, TPA3MBI.

[Tono6nsie Tema B mnpocTpaHcTBe. COOTHOIIEHUS MEXKIY IUIOMIAISIMU
MOBEPXHOCTEHN, 00BEMaMU TTOI00HBIX TEJL.

11 KJIACC

TeJsia BpameHus

Hunmuuapuueckas IIOBEPXHOCTb, oOpa3ytomue UMJIMHAPUYECKOU
MOBEPXHOCTH, OCh LWJIUHJAPUYECKON mMoOBepXHOCTU. [lumuHap: OCHOBaHUS U
OOKOBasi TMOBEPXHOCTb, OOpa3ywollas M OCh, IUIONAAh OOKOBOW M TOJHOU
MOBEPXHOCTH.

Konnueckass moBepXHOCTh, 00pa3yromue KOHUYECKON MOBEPXHOCTH, OCh U
BEpIIMHA KOHUYECKOoM moBepxHOCTH. KOoHYyC: OcHOBaHME U BeplrHa, 00paszyromias
U OChb, IUIOIIQJlb OOKOBOM W TIOJHOM TIIOBEPXHOCTH. YCEUEHHBIM KOHYC:
o0pa3ylolre U BhICOTa; OCHOBAaHUS U OOKOBasi TOBEPXHOCTb.

Cdepa um mrap: meHTp, paauyc, AMAMETP; IUIONIAb TOBEPXHOCTH CQEpHI.
B3anmMHoe pacnonoxenue chepsl U MIIOCKOCTH; KacaTellbHas IIIOCKOCTh K cdepe;
IJI01a/1b CEephI.

N3o0pakeHue Ten BpalleHus Ha MIIOCKOCTH. Pa3BépTka UIMHpa U KOHYCA.

KoMmOvHanmu Tem BpameHuss W MHOTOTPAHHUKOB. MHOTOTpaHHUK,
onmucaHHbIH OKOJIO cdephl; cdepa, BOUCAHHAS B MHOTOTPAHHUK, WU TEJIO
BpaIICHUS.

[TonsTre 06 06BEMe. OCHOBHBIEC CBOMCTBA 00BEMOB Tell. Teopema 006 00béMe
OpsIMOYTOJIBHOTO MapajuleNienunena W ciaeactsuss u3 He€. OO0bEM LMIMHIpA,
KoHyca. O0BEM 11apa u mIomaab cepsol.

[TogoOubie Tenma B mnpocTpaHcTBe. COOTHOILIGHUS MEXAY IUIOHIAASIMU
MOBEPXHOCTEHN, 00BEMaMU TT0I00HBIX TEJL.

Ceuenust muavHApa (TapauieIbHO M MEPIEHAUKYISPHO OCH), CEUYCHUS
KOHyca (mapajujielbHO€ OCHOBAHMIO U MPOXOJISINEe 4Yepe3 BEpIIMHY), CEUEHUs
niapa.

BekTopbl H KOOPANHATHI B MPOCTPAHCTBE

Bekrtop Ha miockoctu U B mpoctpaHcTBe. ClioKEHNE U BBIYUTAHUE BEKTOPOB.
YMHOXEHHE BEKTOpa Ha 4ucio. Pa3noxkeHue BeKTopa Mo TpEM HEKOMILIAHAPHBIM
BekTopaMm. IlpaBwno mapamenenunena. PemeHwe 3amad, CBSI3aHHBIX €
IPUMEHEHUEM IIpaBUJl JACUCTBHM € Bekropamu. lIpsaMoyroneHas cucrema



KoopauHaT B mpoctpaHcTBe. Koopaumnatel Bektopa. Ilpocreimme 3amaun B
KOOpAMHATax. YTOoJl MEXIy Bekropamu. CKaISIpHOE IPOU3BEICHHUE BEKTOPOB.
Bpruncnenue yriioB Mexay OpsIMBIMH U IUJIOCKOCTSIMHU. KOOpAMHATHO-BEKTOPHBIN
METOJ IPU PELICHNHU T€OMETPUUECKUX 3a]1a4.



IHNIAHUPYEMBIE PE3YJIBTATBI
JIMYHOCTHBIE PE3YJIBTATBI

JInyHOCTHBIE pe3yibTaThl OCBOCHMS MPOTrpaMMbl y4eOHOTO MpeaMeTa
«MaremaTnka» XapakTepu3yrTCs:

I'paxxnanckoe BociMTaHue:

c(hOpMHPOBAHHOCTHIO TPAKTAHCKON MO3UIIMK 00YUaIOIIErocsl Kak aKTUBHOTO
U OTBETCTBEHHOTO WIEHAa POCCHUHCKOrO OOIIEeCTBa, MPEICTABICHUEM O
MaTEMaTUYECKUX OCHOBaxX (PYHKIIMOHUPOBAHUS PA3TUYHBIX CTPYKTYp, SBICHUH,
OpoLenyp TpaxIaHCKoro ooOmectBa (BbIOOPHI, OMNPOCHI W Mp.), yYMEHUEM
B3aMMOJICICTBOBaTh C COIMAJIbHBIMU HWHCTUTYTAMHM B COOTBETCTBUH C HX
GYHKIHUSIMU ¥ HA3HAYCHUEM.

IMaTpuoTHyeckoe BOCIUTAHUE:

c(hOpMUPOBAHHOCTHIO POCCUNUCKOM IpaxAaHCKOW UICHTUYHOCTH, YBOXKCHUS K
MPOILIOMY U HAaCTOSIIIEMY POCCUICKONW MAaTEMATHKHU, LIECHHOCTHBIM OTHOILIEHUEM K
JOCTHXKEHUAM POCCHMCKUX MATEMATUKOB U POCCUMCKON MAaTEMaTUYECKOM IIKOJIbI,
K HCIOJIb30BAHUIO ATUX JOCTIXKEHHN B JIPYrMX HaykaxX, TEXHOJIOTHAX, cdepax
SKOHOMHUKH.

JlyXOBHO-HPaBCTBEHHOI'0 BOCIIMTAHUS:

OCO3HAaHUEM Ty XOBHBIX LEHHOCTEN POCCHIICKOTO HapoJa;
c(hOpMUPOBAHHOCTHIO  HPABCTBEHHOTO  CO3HAHMS, ATUYECKOrO TMOBEJCHUS,
CBSI3aHHOTO C MPAKTUYECKUM ITPUMEHEHUEM JIOCTUKEHUN HAYKU U AEATEIbHOCTHIO
y4€HOT0; 0OCO3HAHUEM JIMYHOT'O BKJIa/Ia B MOCTPOCHUE YCTOMYMBOTO Oy ayIIETO.

JcTeTHYECKOe BOCIIUTAHUE:

ACTETUYECKMM OTHOIICHUEM K MHpPY, BKIIOYasi 3CTETUKY MaTEMaTUYECKUX
3aKOHOMEpPHOCTEN, 00BEKTOB, 3ajaad, peuieHui, paccyKIeHUM;
BOCIIPMUMYHUBOCTBIO K MATEMATUYECKUM ACIIEKTaM Pa3IMYHbIX BUIOB HCKYCCTBA.

du3nyecKoe BOCIIUTAHUE:

c(hOpPMUPOBAHHOCTBHIO YMEHHUS TPUMEHSITh MaTEeMaTUYeCKue 3HaHHUS B
MHTEpecax 3JJ0pOBOT0 U 6e30macHOro 0opasa *KU3HU, OTBETCTBEHHOTO OTHOIIEHUS
K CBOEMY 3J0pOBBIO (3710pOBOC IMHUTAaHHUE, COATAHCUPOBAHHBIM PEKUM 3aHATHH U

OT/bIXa, peryispHas duznueckas aKTUBHOCTb); (bu3nUecKoro
COBEPILIEHCTBOBAHMUS, npu 3AHATHIX CHOPTUBHO-037]0POBUTEIBHOM
TSI TEIbHOCTBIO.

TpyaoBoe BocniuTanue:

TOTOBHOCTBIO K TPYJly, OCO3HAHHEM LIEHHOCTH TPYAOJIOOUS; UHTEPECOM K
pazinuHbiM  chepaM  NMPOdECCUOHAIBHOM  JACATEIBHOCTH, CBSI3aHHBIM  C
MaTEMaTUKOW M €€ TMPWIOKEHUSMU, YMEHHEM COBEpIIaTh OCO3HAHHBIM BHIOOP
Oymymieir mpodeccun u peaqr30BBIBATH COOCTBEHHBIC KU3HCHHBIC IUIAHBI;



TOTOBHOCTBIO UM  CIIOCOOHOCTBIO K MaTeMaTHMYecKoMy OOpa3oBaHHIO U
caMoOOpa30BaHUIO Ha MPOTSIKEHUU BCEW JKU3HU; TOTOBHOCTBIO K AKTUBHOMY
YYAaCTHIO B PEIICHUH IPAKTUYECKUX 3314 MaTEMATUYECKON HAITPABJIEHHOCTH.

JKOJIOru4ecKoe BOCIMTAHUE:

c(OpPMHPOBAHHOCTBIO DJKOJOTUYECKOW KYJIbTYPhl, MOHUMAHUEM BIMSIHUS
COLMAJIbHO-DKOHOMHYECKHUX IPOLECCOB HA COCTOSHUE NMPUPOJHOM M COLMAIBHOU
Cpelbl, OCO3HAaHMEM TJIOOAIBHOIO XapakTepa HSKOJIOTMYECKUX MpoOJeMm;
OpPUEHTAllMed Ha NPUMEHEHHWE MATEMATUYECKUX 3HAHUW Ul pELICHUs 3aJad B
0o0JIaCTH  OKpYXalolel Cpenbl, IUJIaHUPOBAHMS TOCTYMKOB M OIEHKH WX
BO3MOJKHBIX ITOCJEACTBUN JJIs1 OKPYKAKOIIEN CPELBI.

IleHHOCTH HAYYHOI'O O3HAHMS:

c(OPMUPOBAHHOCTHIO MHUPOBO33PEHUSI, COOTBETCTBYIOLIETO COBPEMEHHOMY
YPOBHIO  Pa3BUTUSI HAYKH M  OOUIECTBEHHOM  MPAKTUKH, [OHUMaHUEM
MaTEMaTUYECKOM HayKH Kak c(epbl UYEJOBEYECKOW AEeSATENbHOCTH, ITANoOB €€
pa3BUTHS M 3HAYMMOCTH JJISI PA3BUTHS LMBWIM3ALHUH; OBJIAJACHUEM S3BIKOM
MaTeMaTUKH M MAaTeMaTUYECKOW KyJIbTYpOM KakK CPEACTBOM IIO3HAHUSA MUPA;
TOTOBHOCTBIO OCYUIECTBIIATh INPOEKTHYK0 M HCCIEHOBATEIBCKYIO AESATEIbHOCTD
VHIWBUIYAJIBHO U B TPYMIIE.

METANPEAMETHBIE PE3YJIBTATBI

MetanpenmeTHble pe3ybTaThl OCBOCHHS MPOTPaMMBI Y4eOHOTO MpeaMeTa
«MaremaTtuka» XapaKTepU3yrTCs OBJIAJICHUEM YHUBEPCAIbHBIMU
NO3HAGAMENbHBIMU  OCliCMBUAMU,  VHUBEPCAIbHLIMU — KOMMYHUKAMUBHBIMU
OelcmeusiMu, YHUBEPCANbHbIMU Pe2YAAMUSHBIMU OCUCTNEUAMU.

1)  Vuusepcanvnvlie = noznasamenvHvle  Oelicmeus, — 0Oecnedusarom
Gdopmuposanue 6a308blX KOSHUMUBHBIX HNPOUECCO8 00YUAOWUXCS (0C8OeHUe
Memo0o8  NO3HAHUA ~ OKpYXCamowe20  Mupa;  npumMeHeHue  J102U4ecKux,
uccnedosamenbCKux onepayuil, ymeHui pabomams ¢ ungopmayueti).

ba3oBble Jjornueckue aeiicTBUs:

e BBIABIATH U XapaKTEPU30BaTh CYIIECTBEHHbIE MPU3HAKA MATEMATUYECKUX
OOBEKTOB, TOHSATHUN, OTHOIIEHWH MEXAY TMOHATUSIMH; (HOPMYIUPOBATH
OTpeNecHUsT  TOHSATWH; YCTaHABIMBATh CYIICCTBEHHBIA  TPH3HAK
KJaccu(puKalumy, OCHOBAaHUS JUisi OOOOLIEHUST M CpPAaBHEHUS, KpUTEPUU
MIPOBOJIMMOI0 aHAJIN3A;

e BOCIPUHUMATH, (QOpMyIUpPOBaTH W  MNPeoOpPa3OBHIBATH  CYXKICHHUS:
YTBEPAUTEIbHBIE W OTPHUIIATEIbHBIC, CAWHUYHBIC, YACTHBIC W OOIIHE;
YCIIOBHBIE;

e BBIABIATH  MaTEeMaTUYECKUE  3aKOHOMEPHOCTH,  B3aUMOCBS3UM U
npoTuBopeursi B (akTax, MAHHBIX, HAOIMIOACHUSX W YTBEPKIACHUSIX;



npejjiaratb ~ KpUTepUM  JUIsl  BBIABICHUS  3aKOHOMEPHOCTEHM U
IIPOTUBOPEYHIL;

e JI€JIaTh BBIBOJIBI C HCIIOJIH30BAaHUEM 3aKOHOB JIOTUKH, ACAYKTHUBHBIX H
WHYKTUBHBIX YMO3AKIIOUEHHUM, YMO3aKIIOUEHUM 110 aHATIOTUH;

e TMPOBOJIUTH CaMOCTOSITETILHO JI0Ka3aTeIbCTBA MaTeMaTUYECKUX
YTBEPKIEHUM (TPsIMbIE U OT MPOTUBHOTO), BHICTPAaUBATh apryMEHTAIHUIO,
MPUBOJUTh TMPUMEPHl U KOHTPHPUMEPHI, OOOCHOBBIBATH COOCTBEHHBIC
CY>KJICHUS U BBIBO/JIbI;

e BBIOMpATh CHOCOO pemieHus y4eOHOW 3amayn (CpaBHMBATh HECKOJBKO
BAPUAHTOB pEIICHUS, BBIOMpPATH HauboJee MOAXOMAIMUA ¢ Y4ETOM
CaMOCTOATENILHO BbIIENIEHHBIX KPUTEPHUEB).

ba3oBble ucciaegoBaTe/bCKue 1efiCTBUS:

e HCHOJIb30BAaTh BOMPOCHI KaK HMCCJIEIOBATEIbCKUM MHCTPYMEHT MO3HAHUS;
(bopMyIMpOBaTh BONPOCHI, (UKCUPYIOLIME MPOTUBOpEUUE, MpolIemy,
yCTaHaBIMBAaTh  HUCKOMOE€ W  JaHHOe, (QOpMUPOBaTH  THUIOTE3Y,
apryMEHTHUPOBATh CBOIO MO3UINIO, MHEHUE;

e TMPOBOJIUTH CaMOCTOSITEIILHO CIUJITAaHUPOBAHHBIN AKCIIEPUMEHT,
UCCJIEIOBAHME IO YCTAaHOBJIEHHIO OCOOCHHOCTEH MaTeMaTH4eCKOro
Oo0BeKTa, SIBICHHS, TIPOIECCa, BBIIBICHUIO 3aBUCHUMOCTEH MEXIY
00BEKTaMH, SIBICHUSIMH, MPOIECCAMU;

e CaMOCTOSITENBHO (OPMYJIHUPOBATH 0OOOIIEHHS U BBIBOJBI MO pE3yJibTaTam
MPOBEIEHHOTO HAOJIOJCHUS, HMCCIIEIOBAHUsS, OIEHUBATh JTOCTOBEPHOCTH
MOJTYYEHHBIX PE3yJIbTAaTOB, BEIBOJIOB U 000OIIECHHIA;

e TMPOTHO3UPOBATH BO3MOXHOE PA3BUTHE MPOLECCA, & TAKKE BbIJIBUIAThH
MPENOJIOKEHHS O €T0 Pa3BUTUU B HOBBIX YCIIOBHSIX.

Pabora ¢ unpopmaumei:

e BBIBIATH JACPUIUTH UHPOPMALIMH, JTaHHBIX, HEOOXOIUMBIX NI OTBETa
Ha BOIIPOC U JJIsl PEILICHUS 33]1a4u;

e BbpIOMpaTh HUHGOPMAIMIO W3  MCTOYHUKOB  PA3JIMYHBIX  THUIIOB,
aHAIM3UPOBaTh, CUCTEMATU3UPOBATh U UHTEPIPETHUPOBATH MH(POPMAIUIO
Pa3IUYHBIX BUOB U (HOPM MPEACTABICHHUS;

e CTPYKTYypHpOBaTh WH(MOPMAITUIO, TIPEACTABIATH €€ B pa3INUHBIX (HopMmax,
WJLTIOCTPUPOBATH Tpaduuecky;

e OIICHUBATH HaJEKHOCTD uH(pOpMaLIIH o CaMOCTOSTENILHO
chOpMYITMPOBAHHBIM KPUTEPHUSIM.

2)  VHusepcanvhvie KOMMYHUKAMUGHbBlEe  Oelicmeus,  0Oecneuugarom

chOpMUPOBAHHOCMb COYUATLHBIX HABLIKOB 00YUaAOUJUXCHL.

OO0uenue:



BOCIIpUHUMATh W (GOPMYJIHpPOBATH CYXKICHHUS B COOTBETCTBUU C
YCIOBUSAMH U 1EISIMU OOIICHUS; SICHO, TOYHO, TPAMOTHO BBIPAXKATh CBOIO
TOYKY 3pPEHHUSI B YCTHBIX U NMHUCHBMEHHBIX TEKCTaX, JaBaTh MOSICHEHUS IO
XOJly pelIeHUs 3a1a4l, KOMMEHTUPOBATH ITOJy4YEHHBIN PE3yJIbTaT;

B X0JI€ 00CYKJIEHU 3a/1aBaTh BOIIPOCHI IO CYIIIECTBY 00CYK/IaeMON TEMBI,
npo0JieMbl, pelllaeMoil 3a/1auu, BbICKa3bIBaTh UJI€H, HAIICJICHHbBIE HAa TTIOUCK
pELICHUsI;, COMOCTAaBJISATh CBOM CYXKICHUA C CYXICHHUSIMH JPYTUX
YYaCTHHKOB JUaiora, oOHapy>KUBaTh Pa3IMuMe W CXOJCTBO TO3UIIMM; B
KOPPEKTHOU GopMme HopMyTupoBaTh pa3HOTIACHS, CBOM BO3PAKEHNUS,
NPEJCTaBIAThL  PE3yJbTaTbl  PEHICHUS  3aJa4d,  JKCIEPUMEHTA,
UCCJIEIOBAHMS,  NPOEKTa;  CaMOCTOSITENIbHO  BbIOMpaTh  (opmar
BBICTYTUICHUS C y9E€TOM 3aJ1a4 MPE3CHTAIIMN U OCOOCHHOCTEH ayAUTOPHUH.

CoTpyaHu4ecTBo:

3)

MOHMMATh W HWCIOJh30BaTh  MPEUMYIIECTBA  KOMaHTHOM |
WHIWBUIYATBHON PaOOTHI MPU PEIICHUH yUeOHBIX 3a/1a4; IPUHUMATH 11eJTb
COBMECTHOH JCSATENbHOCTH, IUJIAHUPOBATh OPTaHHU3AIMI0 COBMECTHOMN
paboThl, pacTipenensiTh BUABI padoT, TOTOBapUBATHCS, 00CYXKIATh MPOIIECC
U pe3yabTatr paboThl; 0000111aTh MHEHUS HECKOIBKUX JIIOJICH;
y4acCTBOBATh B IPYMIOBBIX opmax paboThl (00CYXAeHHUS, 0OMEH MHECHHIA,
«MO3TOBBIE TITYPMbD» U WHBIEC); BBINOJIHATH CBOIO 4YacTh pPaOOThl U
KOOPJIMHUPOBATh CBOW JIEUCTBHS C JAPYTUMH YjIe€HAMH KOMAaHJIbI;
OIICHWBATh KAa4Y€CTBO CBOCTO BKJaJa B OOIIMA MPOIYKT IO KPHTECPHUSM,
chOpMyITMPOBAHHBIM YYACTHUKAMHU B3aMOJICHCTBHSI.

Vuueepcanvnuvie  pecynamuenvie  Oelicmeus, obecneuusaiom

G opmuposanue cMbICI08bIX YCMAHOBOK U HCUSHEHHBIX HABLIKOG TUUHOCTU.
Camoopranusanus:

COCTaBJIATH IUIAH, AJITOPUTM PEIICHUS 33]]a4i, BEIOUPATh CIIOCO0 peIICHHSI
C Y4ETOM MMEIONTUXCS PECYPCOB U COOCTBEHHBIX BO3MOYKHOCTEH,
apryMEHTHUPOBATh U KOPPEKTUPOBATH BAPUAHTHI PEIICHHUIN C YIETOM HOBOM
nH(pOopMaIuu.

CaMOKOHTPOJIb:

BJIaJICTh HABbIKAMM  TO3HABATEIbHOM peQIeKCMM KaK OCO3HaHUS
COBEPILIAEMBIX JIEMCTBUM M MBICIUTEIBHBIX IPOLECCOB, UX PE3yJIbTATOB;
BIAJETh CHoco0aMu  CaMONPOBEPKH, CAMOKOHTPOJISI —mpolecca U
pe3yJibTaTa PEIICHUSI MATEMATUYECKOU 3a/1a4H;

MPEIBUAETh TPYAHOCTH, KOTOPBIE MOTYT BO3HMKHYTh MpPH PEIICHUU
3a71a4i, BHOCUTb KOPPEKTHBBI B JEATEIBHOCTH HA OCHOBE HOBBIX
00CTOSITEIHCTB, TAHHBIX, HAWIEHHBIX OMIMOOK, BBISBIIEHHBIX TPYTHOCTEH;



e OLEHMBATh COOTBETCTBUE pe3yjibTaTa LEIM U YCIOBHUSAM, OOBICHATH
IIPUYUHBl JTOCTHKECHHUS WIM HENOCTHKECHHUS DPE3YJIbTAaTOB AECATEIBHOCTH,
HaXOJIUTh OMIMOKY, AaBaTh OLICHKY MPUOOPETEHHOMY OIBITY.

HPEJMETHBIE PE3YJIbBTATBI

10 KUIACC

OmnepupoBaTh MOHATUSIMH: TOYKA, TIPsIMasi, TIOCKOCTb.

[IpuMeHSTh aKCHOMBI CTEPEOMETPUU W CICICTBUS W3 HHUX TPH PEHICHUH
r€OMETPUYECKUX 3a]1aY.

OmnepupoBaTh NOHITHAMU: MMAPATUICTLHOCTD U MEPIEHINKYIISIPHOCTD MPSIMBIX
Y IUNIOCKOCTEN.

KrnaccuduiupoBars B3aWUMHOE pACIIOJIOKCHHE TIPSIMBIX M IUIOCKOCTEH B
IPOCTPAHCTBE.

OnepupoBaTh MOHATHSAMH: JBYTPAHHBIM YTroJl, TPaHW JBYIPAHHOTO YIIIa,
pedpo IBYIpaHHOTO YTJia; JUHEHHBIM YroJl JBYTPAaHHOTO YIJIa; TpajycHas mepa
JIBYTPAHHOTO yTJIa.

OnepupoBarh TOHATHSIMH: MHOTOTPAHHWK, BBINYKJIBIH W HEBBITYKJIBINA
MHOTOTPAaHHHK, 3JIEMEHTHI MHOTOTpaHHUKA, TPAaBUIILHBI MHOTOTPAaHHUK.

Pacro3HaBaTh OCHOBHBIE BHUIbI MHOTOI'PAHHHMKOB (ITMpaMuia; TpuU3Ma,
PSIMOYTOJIbHBIN Mapaliiesienurie, Kyo).

KmaccudummpoBarh ~ MHOTOTpAaHHHWKH,  BBIOMpass ~ OCHOBaHUSA IS
Kkiaccu(ukanuy  (BBITYKJIbIE W HEBBIMYKJIBIE MHOTOTPAHHWKHU; TPABUIbHBIE
MHOTOTPaHHHKH; TIPSMbIC U HAKJIOHHBIC IPU3MBI, TapaJIJICIICITUTICIBI).

OnepupoBarh MOHATHUAMH: CEKYIIasi TNIOCKOCTh, CEYCHHE MHOTOTPAaHHHUKOB.

OOBACHATH IPUHITUIIBI IOCTPOCHUSI CEYEHUH, UCTIONB3YS METO]] CJICIOB.

CTpouTh CEUECHHUS MHOTOIPAHHUKOB METOJIOM  CJIEJOB,  BBITIOJHSTH
(BBIHOCHBIE) TIOCKHE YEPTE)KH W3 PUCYHKOB TPOCTHIX OOBEMHBIX (DUTYp: BUI
CBEpxy, COOKY, CHH3Y.

Pemate 3a1aun Ha HAXOXKIECHUE TEOMETPUUECKUX BEIMUWH IO 00pa3Iiam Win
anropuT™MaM, TPHUMEHSS HW3BECTHBIC AHAIMTUYECKUE METOJbl TIPHU PEHICHUU
CTaH/JIAPTHBIX MAaTEMaTUYECKUX 33/1a4 HA BBHIYMCICHUE PACCTOSIHHA MEXTY IBYMsI
TOYKaMHU, OT TOYKA JO TPSIMOHM, OT TOYKH JO TUIOCKOCTH, MEXKIY
CKPENTUBAIOIIUMHUCS MPSIMBIMHU.

PemaTe 3a1aun Ha HAXOXKACHUE TCOMETPUICCKUX BEJIMYUH 10 00pa3aM WiIu
QITOpUTMaM, TIPUMEHSS HW3BECTHHIC AHAIUTHUYECKHE METOABl TIPU PEIIeHUHU
CTAaHJAPTHBIX  MaTeMaTHYECKUX 3aJad Ha BBIYHCICHUE YyIJIOB  MEXIY
CKPENIMBAIOIUMHUCS TPSIMBIMH, MEXKIYy TNPSIMOM H  TUIOCKOCTBIO, MEXKIY
IJIOCKOCTSIMH, IBYTPAHHBIX YTJIOB.



Brruncnars oObEMBI U IJIOMIAIM TTIOBEPXHOCTEM MHOTOIPAaHHUKOB (IIpU3Ma,
nMpaMusia) ¢ TMpUMEHEHUEeM (QOopMys; BBIYUCIATH COOTHOIIEHUS MEXIY
IJIOIIA/ISIMU TTIOBEPXHOCTEHN, 00bEMaMU MOAOOHBIX MHOTOTPAHHUKOB.

OnepupoBarh MOHATHUSMU: CUMMETpPUS B TIPOCTPAHCTBE; ILEHTP, OCh H
MJI0CKOCTh CHMMETPUU; LIEHTP, OCh U TIOCKOCTh CUMMETPUU (PUTYPHI.

N3BnekaTh, mnpeoOpa3oBbIBaTh M HUHTEPIPETUPOBATH HHPOPMAIUIO O
MPOCTPAHCTBEHHBIX T'€OMETPUUYECKUX (PUTypax, MPEeJCTAaBICHHYIO Ha 4YepTekax U
PUCYHKAX.

[Ipumensarp TeoMerpudeckue GakThl ISl PEHICHUS CTEPEOMETPUUYECKUX
3a71a4, MPEANOoIAratoluX HECKOIbKO IAroB PEUICHUS], €CJIM YCIOBUS MPUMEHEHUS
3a/1aHbl B IBHOM (hopme.

[IpuMeHsATh mpoCTEHIIME MPOrpaMMHBIE  CpPEICTBA M DIIEKTPOHHO-
KOMMYHHUKAIIMOHHBIE CUCTEMBI IPH PEIICHUN CTEPEOMETPUUECKUX 3a/1a4.

[IpuBOIUTH NpHUMEpPHl MAaTEMAaTUYECKUX 3aKOHOMEPHOCTEW B MPUPOJE H
KWU3HU, PACTIO3HABATh MIPOSIBJIEHNE 3aKOHOB I'€OMETPUU B HCKYCCTBE.

[IprMeHATh MOJSy4YEHHBIE 3HAHWS HA MPAKTUKE: aHAJIU3UPOBATh pPEAJIbHBIC
CUTYyalluMd W MPUMEHATh HW3YUYEHHBIC TOHSTHS B IPOLECCE MOMCKA PEHICHUS
MaTeMaTH4ecku CHOPMYJIMPOBAHHOW TPOOJEMbI, MOJEIUPOBATh peajbHbIC
CUTyallUh Ha $3bIKE T[E€OMETPUH, MCCIEAOBaTh IIOCTPOCHHBIE MOJEIH C
UCIIOJIb30BAaHUEM T€OMETPUYECKUX TIOHITHI U TEOPEM, armapara ajareOpsbl; penarhb
MPAKTUYECKUE 3a/1a4d, CBA3AHHBIE C HAX0KJAECHUEM T€OMETPUUECKUX BEJTUYHH.

11 KIIACC

OnepupoBaTh TOHITHSAMHU: IWJIWHIAPHYECKAs MOBEPXHOCTh, OOpa3yroIIHe
HUJUHIPUYECKOM  TMOBEPXHOCTHU;  IWJIMHAP;  KOHHUYECKas  MOBEPXHOCTb,
oOpa3yrolre KOHHYECKON MOBEPXHOCTH, KOHYC; cpepruecKasi IOBEPXHOCTb.

Pacnio3naBats Tena BpameHus (IWIMHIP, KOHYC, cdhepa U map).

OOBACHATH CITOCOOBI MOTYUYEHHUS TE BPAILICHHUS.

KnaccudunmpoBaTts B3auMHOE pacroyioskeHue chepbl U MIOCKOCTH.

OnepupoBarh NOHATUSIMU: IIAPOBOM CETMEHT, OCHOBAHUE CETMEHTA, BBICOTA
CEerMEHTA; IIApOBOM CJIOM, OCHOBAHUE IIAPOBOIO CJIOS, BBICOTA LIAPOBOTO CJIOS;
11apOBOM CEKTOP.

Beuucnare  00bEMBI M TUIOIIAAW  TOBEPXHOCTEW TEJI  BpalllCHHS,
re€OMETPUYECKUX TeJl C TPUMEHEHUEM (HOpMYyII.

OnepupoBaTh TMOHSATUSIMH: MHOTOTPaHHUK, BIHCAHHBIK B chepy
OMMCaHHBIA OKONO cdephl; chepa, BOUCAHHAS B MHOTOTPAHHWK WA TEJIO
BpalleHUS.

BbIYucasaTh COOTHOIICHHUS] MEXAY IUIOMAISIMU MMOBEPXHOCTEH U 00bEMaMHU
MOTO0HBIX TE.



N3o0paxkats m3ydaembie (GUTYPHI OT PYKH W C NPUMEHEHHEM TPOCTHIX
YEPTEKHBIX HHCTPYMEHTOB.

BbInonaHATh (BBIHOCHBIE) ITIOCKUE YEPTEKU U3 PUCYHKOB IMPOCTHIX 00BEMHBIX
buryp: BuI1 cBepxXy, COOKY, CHU3Y; CTPOUTH CEUEHHUS TEJ BPAILlCHHUS.

W3Bnekarb, WHTEPHPETUPOBATH M MpeoOpa3oBbIBaTh HHGOPMAIMIO O
IPOCTPAHCTBEHHBIX T€OMETPUYECKUX (PUTypax, MPEACTaBICHHYIO HA yepTexax U
PUCYHKaX.

OnepupoBarh MOHATHEM BEKTOP B IPOCTPAHCTBE.

BpinonHATE [EUCTBUS CIOXKEHHUS BEKTOPOB, BBIYUTAHUS BEKTOPOB U
YMHOKEHHSI BEKTOpa Ha YUCI0, OOBACHATh, KAKUMH CBOMCTBAMHU OHU 00JIaJAIO0T.

[IpuMeHATH MpaBUIIO Mapajuieienuneaa.

OnepupoBarh NOHATUSIMU: I€KAPTOBBI KOOPANHATHI B IPOCTPAHCTBE, BEKTOD,
MOZYJIb BEKTOPA, PaBEHCTBO BEKTOPOB, KOOPAMHATHI BEKTOPA, YIOJd MEXIY
BEKTOPAMH, CKAISIPHOE POU3BEICHUE BEKTOPOB, KOJUIMHEAPHBIE M KOMILIAHAPHBIE
BEKTOPBI.

HaxoguTe cymMmMy BEKTOPOB M NMPOU3BEAEHUE BEKTOPA HA YUCIIO, YTOJI MEKAY
BEKTOPAMH, CKaJsIPHOE TMPOM3BEACHUE, PACKIAIbIBaTh BEKTOpP MO JBYM
HEKOJJIMHEAPHBIM BEKTOPaM.

3ajaBaTh INIOCKOCTh YPAaBHEHUEM B JICKAPTOBOM CUCTEME KOOPIUHAT.

[IpumensaTs reomeTpuyeckue (akTbl JUIsl PELICHUS CTEPEOMETPUUYECKUX
3a1a4, TPEANOJIAraloINX HECKOJIBKO [IAroB PEIICHHUs], €CIIN YCIOBUS IPUMEHEHUS
3a/1aHbl B IBHOM (hopme.

Pewars mpocreiimmne reoMeTpuuecKre 3a7ayd Ha IPUMEHEHHE BEKTOPHO-
KOOPAMHATHOI'O METO/A.

Pemarep 3amaum Ha J0Ka3aTeNbCTBO MATEMAaTHYECKMX OTHOLICHHW W
HAXOXKJEHUE FEOMETPUUYECKUX BEJIMYUH 10 00pa3liaM Wi alropurMam, IpuMeHss
U3BECTHBIE METO/IbI IPHU PEIICHUH CTAHAAPTHBIX MATEMaTUYECKUX 3a7a4.

[IpuMeHsTh OpoOCTEWIIME MPOrPaMMHBIE  CpPEICTBA M DIEKTPOHHO-
KOMMYHHMKAIIMOHHBIE CUCTEMBI IIPU PELICHUN CTEPEOMETPUUECKHX 3a/1a4.

[IpuBomuTh NpUMEpPHl MATEMATHYECKHUX 3aKOHOMEPHOCTEN B MPUPOAE H
YKU3HU, PACTIO3HABATh MPOSIBIIEHNUE 3aKOHOB T'€OMETPUHU B HCKYCCTBE.

[IprMeHATh MOJMy4YEeHHBIE 3HAHMS HA IPAKTUKE: aHAJIU3UPOBATh DPEAJIbHBIC
CUTyallUh W TPUMEHATh HW3YYEHHBIE IIOHATHS B MPOLECCE IOUCKA PEIICHUS
MaTEMaTUYECKU CPOPMYJIMPOBAHHON MPOOJIEMBbI, MOJACIUPOBATH pealbHbIC
CUTyallUM Ha $A3bIKE TIE€OMETPUHU, MCCIEAOBAaTh IIOCTPOCHHBIE MOJACIH C
UCIIOJIb30BAaHUEM T'€OMETPUYECKUX MOHIATHI M TEOPEM, annapara aareOpsbl; pemarb
IPAKTUYECKUE 3a7a4H, CBA3aHHBIE C HAXOKICHUEM T€OMETPUUECKUX BEITUYNH.



TEMATHYECKOE IINTAHUPOBAHHUE

10 KJIACC
KosaunyecTBo 4acoB JJIeKTPOHHbIE
Ne HaumeHoBaHue pa3/iesioB U TeM (undgposbie)
n/n NMPOrpamMmblI Bcero Konrponbire | Ipakrireckite o0pa3oBaTeJibHbIE
padoThI padoThbI pecypenI
1 BBenenue B ctepeoMeTpuio 10
5 [IpsiMble U TIIOCKOCTH B MTPOCTPAHCTBE. 12 1
[TapannenbHOCTh NMPSMBIX U IUNIOCKOCTEH
3 HepneHz[mfynﬂpHocn) MPSIMBIX | 12
IIOCKOCTEMN
4 VYTasl MeXIy MPSIMBIMU U TIOCKOCTSIMHU 10 1
) MHororpaHHuKH 11 1
6 OOBEMBI MHOTOIPaHHHUKOB 9 1
7 [ToBTOpEeHME: ceueHus, paCCTOSHUS U YTJIbI 4 1
OBUIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 68 5 0




11 KJIACC

KoanuectBo yacos DJIeKTPOHHBbIE

HaumeHoBaHue pa3ieoB U TeM nu(poBbIe
Ne n/m P Konrpoabubie | IIpakTHyeckue (mupp )

NPOrpaMMbl Bcero o0pa3oBaTeJIbHbIE

padoTbI padoThI
pecypcbl

Tena Bpamenus 12

OO0BEMEL TEN 5 1

BexTopsl 1 KOOpAMHATEI B IPOCTPAHCTBE 10 1

[ToBTOpeHue, o600IIEH e, 7 1

cHUCTeMaTHU3alusl 3HAaHUN
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 34 3 0







HNOYPOYHOE IIVTIAHUPOBAHHUE
10 KVIACC

Ne
n/n

Tema ypoka

Koaun4yecTBO 4acoB

Bcero

KonTpoabHbIie
padoThbI

IIpakTH4eckne
padoThbI

Jara
U3ydeHus

JIeKTPOHHbIE
undgposbie
oOpa3oBaTe/ibHbIE

pecypcebl

OCHOBHBIE MOHATHUS CTEPEOMETPUN: TOUKA,
npsiMasi, INIOCKOCTb, IPOCTPAHCTBO.
[IpaBuna n300paxxeHus Ha pUCyHKaX:
M300pakeHus TIOCKOCTEN, TapajuIeIbHbIX
NPSIMBIX (OTPE3KOB), CEPEIUHBI OTpe3Ka

IlonsTus: nepeCeKaromurecs MmIoCKOCTH,
NIEpECCKAOIUECA IMpaMasd U IMJI0CKOCTh

IlousTus: NepCCCKaromurecs mioCKOCTH,
nepeCcCKaromuecd nmpdamasd 1 rnioCKOoCTb

3HaKOMCTBO C MHOTOI'PaHHUKAMH,
M300pakeHue MHOTOIPaHHUKOB Ha
PHUCYHKaX, Ha MPOEKIIMOHHBIX YepTeKax

HauanbHble cBeZleHHs 0 KyOe U THpaMHu/IE,
uX pa3BépTkU U Mojenu. CeueHus
MHOTOTPaHHUKOB

HauanpHble cBeeHus 0 KyOe U mupamue,
ux pa3BépTku U Moaenu. CeueHus
MHOTOI'PaHHUKOB

[TonsTHE 006 AKCMOMAaTUYECKOM
MOCTPOSHHUH CTEPEOMETPUH: AKCHOMBI
CTEPEOMETPHH U CIICACTBHS M3 HUX




TToustre 00 akCHOMAaTUYECKOM

8 MOCTPOSHUH CTEPEOMETPUHN: AKCHOMBI
CTEpEOMETPHUH U CIEJCTBHS U3 HUX
[TonsaTHe 06 aKCHOMAaTHYECKOM

9 MOCTPOEHUH CTEPEOMETPUH: AKCHOMBI
CTEPEOMETPHUH | CIICJCTBHS U3 HUX
[TonsiTHE 06 aKCMOMATUYECKOM

10 MOCTPOSHUU CTEPEOMETPUU: AKCHOMBI
CTEpEOMETPUH U CIECACTBHSI U3 HUX
B3anmHOE pacnosioxkeHUe IpsIMbIX B

11 IIPOCTPAHCTBE: NEPECEKAIOIINECS,
napasuiebHbIe U CKPEIIMBAIOIINECS
HpsIMbIe
[TapamienbHOCTh NPSMBIX U INIOCKOCTEH B

12 MPOCTPAHCTBE: MapalIeIbHBIC IPSMBIC B
MPOCTPAHCTBE; MAPAUIEIbHOCTD TPEX
MPSIMBIX
[TapanienbHOCTh NPSMBIX U INIOCKOCTEH B

13 npoctpancte: [lapamnensHoCcTs psiMON U
TUIOCKOCTH

14 VYTiBl ¢ COHANpaBI€HHBIMU CTOPOHAMU

15 Yros Mexay MpsSIMBIMU B TIPOCTPAHCTBE

16 Yron Mexay MpSMbIMHA B TIPOCTPAHCTBE

17 [TapamienbHOCTh IIIOCKOCTEM:
napa’suiesbHble TUIOCKOCTH

18 CBoiicTBa napauiesIbHbIX INIOCKOCTEHN

19 [Ipocreiinme mpocTpaHCTBEHHbIE PUTYPbI

Ha TUIOCKOCTH: T€Tpa’ap, KyoO,




napasuiesIenuIe

20 [TocTpoenne ceueHwmit

21 [TocTpoenue ceueHwmit
Kontponbnas padota o teme "lIpsimbie u

22 TJIOCKOCTH B TIPOCTPAHCTBE.
[TapanenbHOCTb NPSAMBIX U IJIOCKOCTEN"
[lepnieH UKy IAPHOCTD NIPSMOU U

23 IJIOCKOCTH: NIEPIIEHAUKYJIIPHBIE IPSIMBIE B
IIPOCTPAHCTBE

24 [IpsimMble napajuienbHbIEC U
NEPHEHIUKYIISIPHBIE K TNIOCKOCTH

25 [Ipsimble napasiesbHbIE U
NEPIECHINUKYIISIPHBIE K TNIOCKOCTH

26 [Ipu3Hak nepnesaAnKyISIPHOCTH IPIMON U
IJIOCKOCTH

97 [Ipu3Hak nepneHuKyISIPHOCTH IPSIMON U
IJI0CKOCTH

28 Teopema o IpsIMOi IEPIIEHINUKYJIIIPHOM
IJI0OCKOCTH

29 Teopema o mpsiMOil IepIIEHAUKYIISPHOM
IJIOCKOCTH

30 Teopema o0 psiMOii IEPIIEHAUKYIIAPHOU
IJI0CKOCTH
[lepnieniuKyIsIp M HAKJIOHHBIE: PACCTOSHUE

31 OT TOYKH JI0 IIJIOCKOCTH, PACCTOSHUE OT
MPSIMOM A0 MJIOCKOCTH

39 [lepnenuKyIsip U HAKJIOHHBIE: PACCTOSIHUE

OT TOYKH A0 INIOCKOCTHU, pACCTOSIHUEC OT




MPSIMOM A0 MIIOCKOCTH

[lepnieHquKymsip 1 HAKJIOHHBIE: PACCTOSTHHUE

33 OT TOUYKH JI0 IIJIOCKOCTH, PACCTOSIHUE OT
IIPSIMOMN J10 IIJIOCKOCTH
[lepnieHIMKyIsIp M HAKJIOHHBIE: PACCTOSHUE

34 OT TOYKH JI0 IIJIOCKOCTH, PACCTOSIHUE OT
MPSIMOM 10 MJIOCKOCTH

35 VYTIIIBI B IPOCTPAHCTBE: YIOJl MEKIY
IPSIMON U TUNIOCKOCTBIO

36 JIByrpaHHBIN yroJ1, TUHEHHBIN yroil
JBYTPaHHOIO yrja

37 JIByrpaHHBIN yroJI, TUHEHHBIN Yroil
JBYTPaHHOIO yTja
[lepnieHAMKYIAPHOCTH INIOCKOCTEN:

38 MIPU3HAK MEPIEHANKYISIPHOCTH IBYX
IIJIOCKOCTEMN
[TepneHAUKYIAPHOCTD MIOCKOCTEH:

39 MIPHU3HAK MTEPIICHANKYISIPHOCTH IBYX
IJIOCKOCTER
[lepneHIMKYISAPHOCTD IJIOCKOCTEH:

40 MIPU3HAK NEPIEHIUKYISIPHOCTH ABYX
IJIOCKOCTER

41 Teopema 0 TpEX NEpHEHANKYIIApax

42 Teopema 0 TpEX NEPHEHAUKYIIAPAX

43 Teopema o TpEX MEPHECHANKYIIpAX
Kontposnbhast paboTa mo TeMam

44 "[lepneHAUKYISAPHOCTD NPSAMBIX U

mockocTed" u "Yribl MEXIYy NPSMBIMU U




JIOCKOCTSIMU"

45

Ilonsatue MHOrorpaHHuka, OCHOBHBIC
OJICMCHTBI MHOT'OI'paHHUKA, BBIITYKJIBIC U
HCBLIITYKJIBIC MHOT'OT'DAHHUKH;, pa3BépTI<a
MHOTr'orpaHHHKa

46

[Ipu3ma: N-yronpHas npusma; rpaHu U
OCHOBAHUS IIPU3MBI; IIPsIMasi U HAaKJIOHHAs
pU3Mbl; OOKOBAs U MOJHAs TOBEPXHOCTh
MIPU3MBI

47

[Tapamnenenumnen, npsIMOYTrOJIbHBIN
napajulesIeuIel U ero CBOUCTBa

48

IInpamua: N-yrosnbHas NMpaMuaa, IpaHy U
OCHOBAaHME NHPaMHIbl; OOKOBas M MOJIHAS
[IOBEPXHOCTh ITUPAMHU/IbI; IIPABUIIbHAS U
yCeu€HHas MUupaMuIa

49

[IpaBuIbHBIE MHOTOTPAHHUKU: TIOHSTHE
MPaBUIILHOIO MHOTOT'PaHHUKA; PABHUIIbHAS
npu3Ma U IpaBHIbHAS THPAMU/IA;
IIpaBHUJIbHAA TPCYTOJIbHAA ITUPpaMHIa U
MIpaBWIbHBIN TETpa’p; KyO

50

[IpencraBieHue o MpaBUIBHBIX
MHOTOTPaHHUKAX: OKTAdIP, JOACKAdIP U
HKOCadIp.

51

CummeTpusi B IPOCTPAHCTBE: CUMMETPUS
OTHOCHUTEJILHO TOYKH, ITPSMOM, INIOCKOCTH.
DJIeMEHTBl CHMMETPUH B TUpaMuiax,
napasuieenuneax, mNpaBuiIbHbIX
MHOTOI'paHHUKaX




Brranciaenue 31eMEHTOB MHOT'OI'paHHUKOB!

52 . 1
pé6pa, TMaroHau, yribl
[Tnomanas 60KOBOM MOBEPXHOCTH U MOJIHOM
53 MOBEPXHOCTHU MPSMOI MPU3MBI, TUIOMIAH 1
OCHOBaHUH, TeopeMa 0 OOKOBOH
MTOBEPXHOCTHU TPSMOM TTPHU3MBI
[Tnomans 60KOBOI MOBEPXHOCTH U
54 MOBEPXHOCTH MPABUIIBHOM MUPAMUIBI, 1
TeopeMa O IO OOKOBOW OBEPXHOCTH
YCEUEHHOU MUPAMUIBI
55 KonrtponsHas pabota o teme 1
"MHororpanHuku"
56 [TonsiTre 06 06bEMeE 1
o7 O6bEM nupamMuIbl 1
58 O0BEM nupamMuIbl 1
59 O06bEM UpamMuIbI 1
60 O0BEM mupaMuIbI 1
61 OO0BEM TTPU3MBI 1
62 O0BEM TTPU3MBI 1
63 O0BEM IPU3MBI 1
64 Kontpoinbnas padota o teme "OO0bEMBI 1
MHOTOTpaHHUKOB"
[ToBTOpeHMEe, 0600IICHNE CUCTEMATU3AITHS
65 3HaHui. [locTpoeHne ceuennii B 1
MHOT'OTPaHHHKE
[ToBTOpenue, 0000IIEeHNE CHCTEMATH3ALINS
66 3HaHui. Beruncienue paccTosHUIA: MEXTY 1

ABYMs TOYKaMH, OT TOUKHU JO HpHMOﬁ, oT




TOYKH OO IIJIOCKOCTHU, MEKIY
CKpCIIUMBAIOINMHUCS ITPAMBIMUA

67 Htorosas KOHTpOsbHAs paboTa

[ToBTOpeHnue, 06001IeHNEe CUCTEMATH3AIHS
3HAHUU. Beraucienue yrioB: MexIy

68 CKPEIUBAIOIIUMHUCS IPSIMBIMH, MEXTY
MPSIMON U TUIOCKOCTBIO, IBYIPaHHBIX

YTJIOB, YITIOB MCXKAY INIOCKOCTAMUA

OBIIEE KOJIMYECTBO YACOB I10
[NPOI'PAMME

68




11 KJIACC

Ne i/

Tema ypoka

Koaun4decTBo 4acoB

Bcero

KoHnTpoibHbIe
padoThbI

IIpakTH4eckue
padoTbI

Jlara
U3y4eHHs

DJIEeKTPOHHBIE
nu@posbIe
oOpa3oBaTeJibHbIE

pecypchl

Cdepa u map: ueHTp, paanyc, 1uaMmeTp;
TUIOINAb TOBEPXHOCTHU CEpHI

B3aumMHuoe pacnionoxxenue chepsl u
IUTOCKOCTH; KacaTelbHask INTOCKOCTh K
ctepe; momaas chepbl

H3o0paxenue chepsl, mapa Ha
wiockoctu. CeueHus mapa

[{unuHIprYecKas IOBEPXHOCTD,
00pa3yronye MIIHHIPUICCKOM
HOBerHOCTI/I, OChb IIHHI/IHJIpH‘IeCKOﬁ
MOBEPXHOCTH

[{unmuaap: ocHOBaHUS ¥ OOKOBast
MMOBEPXHOCTh, 00Pa3yroIIas U OCh;
IUIOINA s OOKOBOM M IOJHOM
IIOBEPXHOCTH

N3o0paxkeHne NUINHAPA HA MIIOCKOCTH.
Pazpéprka nnnunapa. Ceuenus

IUIUHAPA (TTIOCKOCTHIO, TApaJUIETbHOM
WM NIEPHEHIUKYIISIPHON OCH WJIMHPA)

Konuueckas moBepXHOCTh, 00pa3yroliue
KOHUYECKOW MOBEPXHOCTH, OCh U
BEpIlIMHA KOHUYECKON TOBEPXHOCTH




Konyc: ocHOoBaHue u BepivHa,

8 oOpasyromiast 1 0Cbh; IJIOIAAL OOKOBOW U
MOJIHOW TTOBEPXHOCTHU
VYceuéHHblil KOHyC: 00pasyroume u

9 BBICOTA; OCHOBAaHHUA B OOKOBas
MOBEPXHOCTh
N300pakeHne KOHyca Ha MJI0CKOCTH.
Pa3Béprka koHyca. CeueHus KoHyca

10 (TUTOCKOCTBIO, MapajuIeIbHON
OCHOBAHHUIO, U TIOCKOCTbIO, IPOXOIAIIEH
4yepes3 BEpIINHY)

11 KoMmOunamwst ten BpaieHus u
MHOTOTPaHHUKOB
MHoOrorpaHHuK, ONMCaHHbIA OKOJIO

12 cdepsr; cepa, BnrcaHHas B
MHOTOTPaHHUK WJIU B TEJIO BpaAICHUS

13 [Tonsitue 06 06bEMe. OCHOBHBIE
CBOICTBa 0OBEMOB TeI

14 O0BEM uIMHApa, KOHyCa

15 O06bEéM mapa u miomags cheps
[Tono6HbIE TeNna B IPOCTPAHCTBE.

16 CooTHOIIEHUS MEXTY TUIOIIAISIMU
MOBEpXHOCTEN, 00BEMaMH MOT00HBIX TET

17 Konrtponsnas padora no temam "Tena
BpameHus" u "O0beMbl Ten"

18 BexTop Ha MJI0CKOCTH U B IPOCTPAHCTBE

19 Crno)xeHue ¥ BBIYUTAHNUE BEKTOPOB

20 YMHOKeHHEe BEKTOpa Ha YHCIIO




21

PasnoxeHne BekTopa 1o TpéM
HEKOMIUIaHApHBIM BekTopaM. [IpaBuio
napasuiesienuneaa

22

Pemenue 3a1ay, CBSI3aHHBIX C
MIPUMEHEHUEM MPaBUJI JEHUCTBUH C
BEKTOpaMU

23

IIpssMoyronbpHas cucTeMa KOOpIAUHAT B
npoctpancTse. KoopanHaThl BEKTOpA.
IIpocreimue 3ana4n B KOOpAUHATaX

24

VYron mexnay Bektopamu. CkaiasipHoe
MIPOU3BE/ICHUE BEKTOPOB

25

Brrunciaenue YTJIOB MEKAY MPSAMBIMHA U
IIJIIOCKOCTAMU

26

KoopanHaTHO-BEKTOPHBIN METOJT ITPU
pEeLICHUU TEOMETPUUECKUX 3a1a4

27

Konrponbnas padora no Teme "BekxTopbl
Y KOOPJMHATHI B MPOCTpaHCTBE"

28

[ToBTOpenwue, 0600mEeHNEe 1
cucreMaTtu3anus 3HaHuil. OCHOBHBIE
¢burypsl, pakTsl, TEOPEMBI Kypca
IUTAHUMETPHUH

29

[ToBTOpeHme, 0600IIEHNE 1
cucreMaTtu3anus 3HaHuil. OCHOBHBIC
¢burypsl, pakTsl, TEOPEMBI Kypca
IUTAHUMETPHUH

30

IToBTOpEHME, 0000IIEHNE 1
cucTeMaTHu3anys 3HaHui. 3agaun
TUTAHAMETPUHU B METOJIBI X PEIICHUS




[ToBTOpenwue, 0600mEeHNe 1

31 cHCTeMaTH3alMs 3HAHUH. 3agaun 1
TUTAHUMETPUHN U METOJIbI X PEIICHUS
[ToBTOpEHME, 0000IIEHNE 1

39 cucreMaTn3anys 3HaHui. OCHOBHEIE 1
¢burypsl, pakThl, TCOPEMBI Kypca
CTEPEeOMETPUHN

33 HToroBast KOHTpOJIbHAs paboTa 1

34 [ToBTOpEeHME, 0000IIEHNE 1 1
CHCTEMAaTH3aIusl 3HAHUI

OBUIEE KOJIMYECTBO YACOB I10 34

I[TPOTPAMME







YYEBHO-METOANYECKOE OBECIIEYEHUE
OBPA3OBATEJIBHOI'O ITPOIECCA
OBA3BATEJIBHBIE YYEBHBIE MATEPHUAJIBI VIS YHEHUKA

METOINYECKHUE MATEPHUAJIBI UIA YUYUTEJIA

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbBI CETHU

HUHTEPHET
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