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HOACHUTEJBHASA 3AIINCKA

Pabouast mporpamma ydeOHOro Kypca «I['eomeTpus» 0a30BOro ypOBHS ISt
obyuarormuxcst 10 —11 xmaccoB paspaborana Ha ocHoBe DemepanbHOTO
rOCyIapCTBEHHOTO 00pa30BaTEeIbHOTO CTaHIapTa CPEAHEro 00Iero oopa3oBaHus,
c yu€TOM COBpPEMEHHBIX MHUPOBBIX TpeOOBaHWH, TMPEIBABIAEMBIX K
MaTeMaTUYECKOMY OOpa30BaHMIO, M TPAJUIMI POCCUIMCKOTO O00pa3oBaHMUs.
Peanuzanus nporpamMMbpl 00ecriednBaeT OBIAJACHUE KIFOYEBBIMU KOMIIETECHITUSIMH,
COCTaBIISIIONIUMH OCHOBY JUII CaMOPa3BUTHUA W HEMPEPHIBHOTO OOpa30BaHMS,
IIEJIOCTHOCTh  OOIIEKYJIbTYpHOTO, JUYHOCTHOTO M TI03HABATEIHHOIO Pa3BHTHUSA
JUYHOCTH 00YJarOIIUXCSI.

HEJIU U3YYEHUSA YYEBHOI'O KYPCA

BaxxHocth yueOHOro Kypca TE€OMETpPUM Ha YpPOBHE CpEIHEro oOLIero
oOpa3zoBaHusi OOYCJIOBJIEHa MPAKTHYECKOM 3HAYUMOCTBIO METANPEIMETHBIX H
MPEAMETHBIX PE3YJNbTATOB OOY4YEHUS T€OMETPUM B HAMNPABICHUU JIMYHOCTHOTO
pa3BuTHs oOOydarommxcsa, (HOpMUPOBAHHUS (DPYHKIIMOHAIBHOM MaTEeMaTUYECKON
IPaMOTHOCTH, U3YYEHHUS APYTUX y4EOHbIX AUCUMILIMH. Pa3Butue y oOyyaronuxcs
OPaBUWIBHBIX IPEACTABICHUM O CYIIHOCTH U IMPOUCXO0XKICHHH T€OMETPUYECKUX
a0CTpaKInii, COOTHOIIEHUU pEATbHOTO W HJCAIBHOTO, XapaKTepe OTPAKECHUS
MaTeMaTUYECKOW HAyKOM SIBJIEHUM U MPOLIECCOB PEATBHOTO MUPA, MECTE TEOMETPUU
B CUCTEME HayK M pOJId MaTEMaTHUECKOr0 MOJICIMPOBAHMS B HAYYHOM MO3HAHUU U
B IIPAKTHKE CIIOCOOCTBYET (POPMUPOBAHHUIO HAYYHOI'O MUPOBO33PEHUS yUaIIUXCs, a
TaK)K€ KayeCTB MBILIUICHUSA, HEOOXOOUMBIX JUId aJanTallii B COBPEMEHHOM
oOuiecTse.

['eomeTpust siBAsieTCs OAHUM M3 0a30BBIX NMPEIMETOB HAa YPOBHE CPEIHETO
oOmero oOpa3oBaHMs, Tak Kak OOECIEeYMBAET BO3MOXKHOCTh M3yUYEHHUS Kak
JUCLMIUIMH €CTECTBEHHO-HAy4YHO!N HANPaBICHHOCTH, TaK U TYMaHUTAPHOM.

Jlornyeckoe MbllUIeHHE, (opMUpPyEMOe MpU H3YYEHUU OOydarouuMucs
NOHSATUHHBIX OCHOB F'€OMETPHUH U MOCTPOCHUHU LIETIOYKU JJOTUYECKUX YTBEPKICHUN
B XOJI€ pEIIEHUsI T'€OMETPUYECKUX 3a7ady, YMEHHE BBIJIBUTaTh M OINPOBEPrarhb
TMIIOTE3bl HEMOCPEACTBEHHO MCHOJB3YIOTCS NPH PEHIEHUU 3a]1a4 E€CTECTBEHHO-
HAyYHOTO LIMKJIA, B YACTHOCTH U3 Kypca (PU3UKH.

YMeHrue OpUEeHTUPOBATHCS B MPOCTPAHCTBE UIPAET CYIIECTBEHHYIO POJIb BO
BCEX 00JacTIX AesTeNbHOCTH 4YenoBeka. OpueHTalus YeloBeKa BO BPEMEHH U
MPOCTPAHCTBE — HEOOXOAMMOE YCIOBHE €ro COIUaIbHOTO ObITHS, Gdopma
OTPAXKEHUSI OKPY’KAIOIIEr0 MHUpPA, YCIOBHE YCIIEIIHOIO IMO3HAHMS M aKTUBHOIO
npeoOpa3oBaHus  AeiicTBuTenbHOCTH.  OnepupoBaHHe  MPOCTPAHCTBEHHBIMU
oOpa3zamu OOBEAUHSIET pa3HblE BUJIBI Y4EOHOW U TPYJIOBOM JESITEIbHOCTH,



SBJISIETCS. OAHUM W3 MPOGECCHOHANTBHO BAXXHBIX KA4yeCTB, MOATOMY aKTyalbHA
3amaya (opMUpoBaHUS y OOYYAIOIIMXCS MPOCTPAHCTBEHHOTO MBIILICHUS Kak
Pa3HOBHUJIHOCTH OOpa3HOTO MBIIUIEHUSI — CYIIECTBEHHOIO KOMIIOHEHTa B
MOJITOTOBKE K MPAKTUYECKON JAEATEIHHOCTU [0 MHOTUM HaIPaBJICHUSIM.

Llenp ocBoeHusi mporpamMmbl ydeOHOTO Kypca «['eomerpusi» Ha 0a3oBOM
ypoBHE oOOyueHusi — o00meo0pa3oBaTeibHOE H OOIIEKYJIbTYPHOE pPa3BUTHE
oOyyaronuxcs yepe3 ooecrieueHre BO3MOXKHOCTH MTPUOOPETEHHUST U UCTIOIb30BaHUS
CUCTEMAaTUYECKUX TEOMETPUUYECKUX 3HAHUM W  JCHCTBUH, cHeuu(pUUHbIX
r€OMETPUM, BO3MOXXHOCTH  YCHEIIHOTO MPOJOJDKEHHS OOpa3oBaHHs IO
CHEIHATBHOCTSM, HE CBSI3aHHBIM C MPUKIIAIHBIM UCTIOJIH30BAaHUEM F€OMETPHH.

[Iporpamma 1o reoMeTpuu Ha 0a30BOM YpOBHE TMpeJHA3HAUEHA MJis
00yJaronuxcsi CpeHeN MIKOJbI, HE WCIBITHIBABIINX 3HAYUTEIIBHBIX 3aTPYyIHEHUN
Ha YpOBHE OCHOBHOIO 0011ero oopazoBanusi. Takum o0pa3zoM, oOydaromyecs: Ha
06a30BOM ypOBHE JJOJIKHBI OCBOUTH 00IIIME€ MAaTEMAaTUYECKUE YMEHUS, CBI3aHHBIE CO
CHeU(PUKON reoMEeTpUr U HEOOXOIUMBIE TSl )KM3HU B COBPEMEHHOM OOLIECTBE.
Kpowme sT0r0, 0HH HUMEIOT BO3MOKHOCTh U3yUUTh T€OMETPUIO OoJiee TITy00KO, eCiu
B JalbHEUIIEM BO3HUKHET HEOOXOJUMOCTh B TEOMETPHYECCKHMX 3HAHUSIX B
po(heCCUOHATILHON S TENIbHOCTH.

JlocTuKeHHe 1eNM OCBOEHHS MPOrpaMMbl 00ECIIEUMBAETCS PpELICHHEM
COOTBETCTBYIOIUX 3ajady. [IprHopuTeTHRIMH 3ajja4aMH OCBOCHHUS Kypca
«I"eomeTpun» Ha 6a30BOM ypoBHEe B 10—11 kiaccax siBIsSIOTCS:

e (QopMupoBaHuE TPENCTABICHUS O TEOMETPUM KaK 4YacTH MHUPOBOU

KYJBTYpPBI M OCO3HAHHUE €€ B3aMMOCBS3HU C OKPYKAIOITUM MUPOM;

e (opmHpoBaHHE MPEICTABICHHS O MHOTOTPAHHUKAX M TeJIaX BPaIICHHS KaK
0 BOXHEHIIMX MaTeMaTHYECKHX MOJCINSX, ITO3BOJISIONINX OMHUCHIBATh U
U3y4aTh pa3HbIC SBJICHUS OKPYKAIOIIETO MUPA;

e (opMupoBaHUE yMEHUS pACIIO3HABATH HA YEPTEKAX, MOJICIISIX U BPEATbHOM
MHpPE MHOTOTPAHHUKH ¥ TeJla BPAICHUS;

e OBJIAQJICHUE METOJAMH PEIICHHS 3a/lad Ha TIOCTPOCHHUS Ha M300paKeHUSIX
MIPOCTPAHCTBEHHBIX (PUTYD;

e (QopMupoBaHue yMeEHUS ONEPUPOBATH OCHOBHBIMU TIOHSITHSIMH O
MHOTOTpaHHHUKaX M TeIaX BpPaICHUS ¥ MX OCHOBHBIMH CBOWCTBAMH;

e OBJIAJEHUE  QITOPUTMAMHU  PCIICHUS  OCHOBHBIX  THIIOB  3ajad;
dbopMHupoBaHWEe yMEHHUS TPOBOJUTH  HECIOXKHBIE JOKAa3aTelbHBIC
pPacCyXJIeHUs B XOJI¢ PEIICHUS CTEPEOMETPUUYECKUX 3ajad W 3aj1ad ¢
NPaKTHYECKUM COJICP )KaHUEM;

e Pa3BUTHE UHTEIUICKTYAJbHBIX U TBOPUYECKUX CIOCOOHOCTEHOOYUArOIINXCS,
M03HABATEJILHON aKTUBHOCTH, MUCCIIEIOBATCIBLCKIX YMCHUH, KPUTUIHOCTH
MBIIIICHUS;



e (opMupoBanue QyHKIIMOHATHLHON TPAMOTHOCTH, PEJIEBAHTHON T€OMETPHH:
yMEHHUE PacliO3HaBATh MPOSIBICHUSI T€OMETPUUECKUX MOHSATUH, 0OBEKTOB U
3aKOHOMEPHOCTEN B PEAJIbHBIX >KU3HEHHBIX CUTYalUsIX U MPU U3yUYECHUU
IpYrux  y4eOHbIX  MPEIMETOB,  TMPOSBICHUS  3aBUCHUMOCTEH U
3aKOHOMEPHOCTEH, (HOPMYIHpPOBATh UX Ha S3BIKE T€OMETPUHU U CO37aBaTh
F€OMETPUYECKUE MOJIEIN, MPUMEHITh OCBOCHHBIM TIeOMETPUUYECKUI
anmapar  JJig = pelIeHus MPaKTUKO-OPUEHTUPOBAHHBIX  3ajady,
UHTEPIPETUPOBATH U OLIEHUBATH MOJTYYEHHBIE PE3yJIbTaThI.

OTnMYNATENBEHON OCOOEHHOCTBIO MPOTPAMMBI SIBISIETCS BKJIIOYEHHE B KYypC
CTEPEOMETPHUU B Hayajle €ro U3y4eHus 3a7a4, pelIaéMbIX HA YPOBHE HHTYUTUBHOIO
MO3HAHUS, U OMNpene’IEHHBIM 00pa30M OpraHMW30BaHHAs paboTa HaJ HUMH, UYTO
CIIOCOOCTBYIOT Pa3BUTHUIO JIOTUYECKOTO M MPOCTPAHCTBEHHOTO MBIIUICHHUS,
CTUMYJUPYET MPOTEKaHUE UHTYUTUBHBIX NPOLIECCOB, MOTUBUPYET K JalIbHENIIEMY
M3YYEHUIO MIPEMETA.

[Ipeanourenue OTAAETCS HATAIHO-KOHCTPYKTUBHOMY METOJy O00y4Y€HUs, TO
€CTh TEOPETHUYECKHE 3HAHHUSI UMEIOT B CBOEH OCHOBE YYBCTBEHHOCTH MPEIMETHO-
NPAKTUYECKON JEATENIbHOCTH. Pa3BUTHE MPOCTPAHCTBEHHBIX MPEICTABICHUN Yy
y4YalluXxcs B Kypce CTEpEOMETPHUH MPOBOAUTCS 3a CUET PEUICHUS 3a/1ad Ha CO3/1aHUE
MIPOCTPAHCTBEHHBIX OOpa30B M 3aJad Ha ONEPUPOBAHUE MPOCTPAHCTBEHHBIMU
obpazamu. Cosznmanue oOpa3a MPOBOAUTCA C OMNOPONM HAa HAIVISIAHOCTh, a
ornepupoBaHuEe 00pa30M — B YCJIOBHSIX OTBJICUYECHHS OT HATJIAIHOCTH, MBICJIEHHOTO
U3MEHEHMS €r0 UCXOJHOTO COJIEPKAHUS.

OcHoBHBIE conepxaTenbHble JIuHuKu Kypca «l'eomerpun» B 10-11 kmaccax:
«MHororpanHukmny, «IIpsiMble U IIOCKOCTH B MPOCTPAHCTBEY, «Tena BpaleHus»,
«BEeKTOpBI U KOOPAUHATHI B MIPOCTPAHCTBE». DOPMUPOBAHUE JIOTUUECKUX YMEHUN
pacrpenensercs He TOJIbKO 10 COJIep KaTeNbHBIM JIMHUSAM, HO U TI0 TOJiaM 00y4eHUS
Ha ypPOBHE CpeHEro o0Iiero oopa3oBaHusl.

Conepxxanue 00pa3oBaHUsl, COOTBETCTBYIOIIEE IMPEIMETHBIM pe3yJjbTaTaM
OCBOCHHSI pabouell MporpaMMmbl, paclpefe€éHHbIM 10 ToJaM OOydYeHHS,
CTPYKTYPHUPOBAHO TaKUM 0Opa3oM, 4YTOOBI OBJAJCHHE T€OMETPUUYCCKUMU
MOHATHUSIMU U HABBIKAMH OCYIIECTBIISUIOCH MOCJIEI0BATEIBHO U MOCTYIATENBHO, C
COOJII0/IEHUEM TIPUHIIMIA PEEMCTBEHHOCTH, YTOObI HOBBIE 3HAHUS BKIIIOUAIUCH B
oOIIyI0 CUCTEMY T'€OMETPUYECKUX MPEJCTABICHUN OOy4arouIuxcs, paclupss u
yray6ssist e€, 00pa3ysi IpOYHbIE MHOYKECTBEHHBIE CBS3H.

MECTO YYEBHOI'O KYPCA B YYEBHOM IIJIAHE

Ha u3yuenne reomerpun orBoaurcs 2 yaca B Heaenmo B 10 kinacce u 1 gac B
Hezaemto B 11 knacce, Bcero 3a qBa roga ooyuenus - 102 yueOHbIX daca.



COILEPKAHUE YYEBHOI'O KYPCA
10 KITACC

IIpsiMble ¥ IJIOCKOCTH B IIPOCTPAHCTBE

OcCHOBHBIE  TIOHATUS ~ cTepeoMeTpud. Touka, mpsMas, IUIOCKOCTb,
npoctpaHcTBO. [loHATHE 00 aKCHOMAaTUYECKOM MOCTPOCHHH CTEPEOMETPUU:
AKCHOMBI CTEPEOMETPHHU U CIICIACTBUS U3 HUX.

B3anMHOE pAacmnosoKEeHHE IMPSMBIX B IPOCTPAHCTBE: IEPECEKAIOIIMECH,
IapajulesibHble M CKpeluBaromuecs npsMble. [lapamienbHOCTh NPSAMBIX U
IJDIOCKOCTEW B NPOCTPAHCTBE: NApaUICIbHBIE NPSIMBIE B  IMPOCTPAHCTBE;
MapaJuIeIbBHOCTh TPEX MPSAMBIX; NapPAJLIEIBHOCTh MPSAMOW M IUIOCKOCTH. YTIIBI C
COHAIIPABJICHHBIMM CTOPOHAMM; YyIOJ MEXKAYy IMpsAMBIMU B IPOCTPAHCTBE.
ITapannenbHOCTE  IUIOCKOCTEW:  IApajulelIbHBIE  IIJIOCKOCTH; CBOMCTBA
napajielbHbIX IJIockocTel. IlpocTeiimme npocTpaHCTBEHHbIE (UTYphl Ha
IJIOCKOCTH: TETPa’dAp, KyO, mapajuiesienuIie]; MOCTPOEHUE CEUCHH.

IlepreHIUKYISAPHOCTh IPSAMOM U IIIOCKOCTU: IEPIIEHAMKYIISIPHBIE IPSIMBIE B
IIPOCTPAHCTBE, NPSAMBIC MapAJUICIAbHbIE W IEPIECHAUKYISIPHBIE K IUIOCKOCTH,
IPU3HAK MEPHEHAUKYIAPHOCTH MPSAMOM M IUIOCKOCTH, TeopemMa O IPAMOU
MEPIICHIUKYJISIPHOW TUIOCKOCTH. YTJIBI B IPOCTPAHCTBE: Yroa MEXAy NPSMOU H
IUIOCKOCTBIO;  JIBYTPAHHBIM  yTOJI, JIMHEHMHBIA yroJl JBYIPAHHOIO  yria.
IleprieHIMKYIISp ¥ HAKIIOHHBIE: PACCTOSHUE OT TOYKHU J0 IUIOCKOCTH, PACCTOSHUE OT
OpsIMOM 0 TJIOCKOCTH, MPOEKIUS GUTYypbl HA IUIOCKOCTb. [lepneHIuKynsipHOCTb
IJIOCKOCTEW: MPU3HAK MEPNEHAUKYISIPHOCTU IABYX IUIOCKOCTER. Teopema o Tpéx
MEPIICHIUKYJIAPAX.

MHoOrorpaHHuKH

IToHATHE MHOTOTPAHHMKA, OCHOBHBIE JJIEMEHTHI MHOTOTPAHHMKA, BBIITYKIIbIE U
HEBBIITYKJIBIE MHOTOTPaHHUKH; pa3BEPTKa MHOrorpaHHuka. lIpusma: n-yronpHas
MpU3Ma; TPAHU U OCHOBAaHHUA MPU3MBI; TIpsiMasi U HAKJIOHHAA MPU3MBbI; OOKOBas U
IIOJIHAs IIOBEPXHOCTh IIPU3MBI. [Tapannenenunen, IIPSIMOYTOJIBHBIN
napajulesienunes; U ero coucrBa. Ilmpammpma: N-yroiapHas nupamuia, TPaHU U
OCHOBaHUE MHUPaMU/Ibl; OOKOBaAsl U MOJIHAS TOBEPXHOCTh MUPAMU/IbI; IPaBUIIbHAS U
yceu€HHasg MNHupaMuAa. OIJEMEHTbl TMpu3Mbl W nupamuasl. [IpaBunbHBIE
MHOTOTPAaHHUKH: MOHATHE MPABUIBHOIO MHOTOIPAHHUKA; MPABUJIbHASA MPU3MA U
IpaBWJIbHAs IHPAMHUAA; IPABWIbHAS TPEYrojibHasg NHUpamMuia W IPABWIbHBIN
TeTpasap; KyO. IlpeacraBieHue O mpaBUIBHBIX MHOTOTPAHHUKAX: OKTadp,
noaeka’ap v ukocasap. CeueHrs Npu3Mbl U TUPAMUIBI.

CummMeTpuss B IIPOCTPAHCTBE: CUMMETPHUS OTHOCHUTENIBHO TOYKH, NPSIMOMH,
IJIOCKOCTH. DJEMEHTHI CHMMETPHUH B MUPAMUIAX, TapajuIeenuneaax, NpaBHIbHbBIX
MHOT'OTPaHHHKAX.



Boruncnenue 31€MEHTOB MHOTOTPAaHHUKOB: pE&Opa, IuaroHai M, YIJIbL.
[Inomanps OOKOBOM MOBEPXHOCTH M IIOJHOM MOBEPXHOCTH MPSIMOM IPHU3MBI,
IUIOIIA/Ib OCHOBAHMI, TeOpeMa 0 OOKOBOM MOBEPXHOCTH NpsiMoi npu3msbl.Inomans
OOKOBOI IMOBEPXHOCTH M NOBEPXHOCTU MPABUIBHOM MHpPaMUIbl, TEOpPEMa O
wionaan yceu€Huoi nupamusl. [lonarue 06 o0béme. O6bEM mUpaMuabl, MIPU3MBI.

[lonobubie Tena B mnpocTtpaHcTBE. COOTHOIIEHHS MEXIy IUIOUIAASIMU
MOBEPXHOCTEH, 00BEMaMK MOAOOHBIX TEJ.

11 KJIACC

TeJsia Bpalenus

Hunuaapryeckas MTOBEPXHOCTb, oOpasyroliue LHWIMHAPUYECKON
MOBEPXHOCTH, OCh LMJIMHAPUYECKON MOBEPXHOCTU. L{MIMHIp: OCHOBaHUS U
OOKOBasi TOBEPXHOCTb, OOpa3ylollas W OCb, IUIOHMAAhL OOKOBOM U TOJHOU
MTOBEPXHOCTH.

Konunueckass moBepxHOCTh, 00pa3yrolue KOHMYECKON MOBEPXHOCTH, OCh U
BEpIIMHA KOHUYECKOM moBepXHOCTU. KOHyC: OCHOBaHUE U BEpIlMHA, 00pa3yroIasi
1 OCb; TIJIOIIA/Ib OOKOBOM M MTOJTHOM MOBEPXHOCTH. Y CEUEHHBIN KOHYC: 00pa3yIoliue
Y BBICOTA; OCHOBAHUS U OOKOBAsi MOBEPXHOCTb.

Cdepa u map: UEHTp, paauyc, AUAMETP; IUIOIIAIb IOBEPXHOCTU CQEPBHI.
B3aumnoe pacrnonoxxenue cepbl U MII0CKOCTH; KacaTellbHas IIOCKOCTh K cdepe;
IJI0IAIb CEepPhI.

N3o00pakenne Ten BpalieHus: Ha TI0CKocTU. Pa3BEpTka NUIUHApPA U KOHYCA.

KomMOuHatuu Ten BpallleHus U MHOTOTPAaHHUKOB. MHOTOTpaHHUK,
OMMCaHHBIA OKoJIO cdephl; chepa, BOUCAaHHAST B MHOTOTPAHHHK, WU TEJO
BpAallCHMUS.

[Tonstue 06 06bEMe. OcHOBHBIE CBOKCTBA 00BbEMOB Tes. Teopema 00 00BEME
NPsIMOYTOJILHOTO Tapajuienenurnena u ciaeactBuss u3 He€. OObEM IMIMHIpA,
koHyca. O0BEM 1apa u miomab chepsl.

[logoOHbie Tena B mnpocTpaHcTBE. COOTHOIICHHS MEXIY IUIOIAIIMHU
MOBEPXHOCTEHN, 00BEMaMU MOJOOHBIX TEJl.

Ceuenusa umnuHApa (MapajuieibHO M TMEPHEHIUKYISIPHO OCH), CEYEHUS
KOHYca (MmapalijieIbHOE OCHOBAHUIO U IMTPOXO/SIIEE Yepe3 BEPILUHY ), CECUSHHUS 1I1apa.

BekTopbl  KOOPAUHATHI B MPOCTPAHCTBE

Bekrtop Ha miockocty U B pocTtpaHcTBe. ClI0KEHNE U BEIYUTAHUE BEKTOPOB.
YMHOkKEHHE BEKTOpa Ha 4ucio. PaznokeHne BeKTOpa Mo TPEM HEKOMILJIaHAPHBIM
BekTopaMm. IlpaBwiio mapamnenenunena. Pemienue 3amad, CBSI3aHHBIX C
IIPUMEHECHUEM TIPABUJI AEUCTBUU C BeKTOpamu. lIpsmoyronpHas cucrema



KoopauHaT B mnpoctpaHcTtBe. Koopaunatel Bekropa. IIpocredmme 3agaun B
KOOpAWHATaX. YToJl MexAy BekropaMu. CKalsipHOE NPOU3BEICHUE BEKTOPOB.
BrrunciieHne yrioB MexXay NPSAMbIMU U IUIOCKOCTSIMU. KOOpauHAaTHO-BEKTOPHBII
METOJ IIPU PEIICHUU T€OMETPUUECKUX 3a/1a4.



IHINIAHUPYEMBIE PE3YJIBTATBI
JIMYHOCTHBIE PE3YJIBTATDBI

JIM4HOCTHBIE pe3ynbTaThl OCBOEHHUS MPOrpaMMbl Y4YEOHOro mMpeaMera
«Matemartuka» XapaKTepU3yOTCH:

I'pa:xknanckoe BocnuTaHue:

c(hOpPMHUPOBAHHOCTHIO TPAKTAHCKOMN MO3UIINN 00YUAIOMIEroCs KaK aKTHBHOTO
U OTBETCTBEHHOI'O WI€Ha POCCHUUCKOro OOIIECTBA, MPEACTABICHUEM O
MaTEMaTUYECKUX OCHOBaX (PYHKIIMOHUPOBAHMS PA3UYHBIX CTPYKTYp, SIBJICHUH,
OpoLeayp TpaXJaHCKOTo oOmiecTBa (BBIOOPHI, OMNPOCHI M TIP.), YMEHUEM
B3aMMOJECHUCTBOBATh C COUHMAJIBHBIMA HWHCTUTYTAMHA B COOTBETCTBHUM C UX
GYHKIUSAMUA 1 HA3HAYCHHUEM.

IMaTpuoTn4yeckoe BOCIUTAHME:

c(hOpPMUPOBAHHOCTHIO POCCUNUCKOM IpaxJaHCKON MACHTUYHOCTH, YBOXKEHUS K
MPOLIJIOMY U HACTOSIIEMY POCCUHUCKON MaTEMATUKH, IEHHOCTHBIM OTHOIIEHHEM K
JTOCTHKEHUSAM POCCHUMCKUX MATEMATUKOB U POCCUMCKOW MAaTEMAaTHYECKOW IIKOJIBI,
K HCIOJBb30BAHUIO ATHUX JOCTWKEHUW B JIPYTUX HayKaxX, TEXHOJOTHSX, chepax
3KOHOMUKHU.

JlyXOBHO-HPABCTBEHHOI'0 BOCIIMTAHMS

OCO3HAHUEM JTYXOBHBIX LIEHHOCTEN POCCHICKOTO HapoJa;
c(hOPMHUPOBAHHOCTHIO  HPABCTBEHHOT'O  CO3HAHMS, JTUYECKOrO  TOBEICHUS,
CBSI3aHHOTO C MPAKTUYECKUM MPUMEHEHUEM JOCTUKCHUN HAYKH U IESITETbHOCTHIO
y4€HOT0; 0CO3HAHMWEM JIMYHOTO BKJIa/Ia B MOCTPOEHUE YCTOMUMBOTO Oy IyIIETO.

JcTeTn4ecKkoe BOCIMTAHKE:

ACTETUYECKUM OTHOILICHUWEM K MHUpPY, BKIIOUAs 3CTETUKY MATEMATHYECKUX
3aKOHOMEPHOCTEH, 00BEKTOB, 3a1ad4, peleHnu, pacCy X IEHUN;
BOCIPUUMYHUBOCTHIO K MATEMATHYECKUM ACTIEKTaM Pa3JIMYHBIX BUJOB UCKYCCTBA.

dusnyecKoe BOCIUTAHKE:

c(hOPMHUPOBAHHOCTHIO yMEHHUS TPUMEHATh MaTEMaTUYeCKHe 3HAaHHUS B
WHTEpecax 30pOBOTO M 0€30macHOro 00pasa KU3HU, OTBETCTBEHHOTO OTHOIICHUS
K CBOEMY 3JI0POBBIO (3710pOBOE€ TMHUTAaHHE, COATIAHCUPOBAHHBIN PEKUM 3aHATUM U

OT/bIXa, peryisipHas dusnueckas aKTUBHOCTb); (bu3nyecKoro
COBEPILIEHCTBOBAHMS, npu 3AHATHIX CIIOPTHUBHO-03J0POBUTEIBHOM
NEeATEIbHOCTBIO.

TpynoBoe Bocnnuranue:

TOTOBHOCTBIO K TPYZAY, OCO3HAHHEM IIEHHOCTH TPYAOIIOOUS;, MHTEPECOM K
pa3nuuHbiM  chepam  MpodecCHOHANIBbHON  NEATENbHOCTH, CBSA3aHHBIM  C
MaTEMaTUKOW M €€ MPWIOKEHUSMU, YMEHHEM COBEPIIATh OCO3HAHHBIA BBIOOP
Oyayuieil nmpodeccun U peann3oBbIBaTh COOCTBEHHbBIE )KU3HEHHBIE JIAHbL;



TOTOBHOCTBIO W  CIOCOOHOCTBIO K MAaTeMaTHUYeCKOMY OOpa30BaHUIO W
caMo00pa3oBaHNI0 Ha MPOTSHKCHUHM BCEW JKU3HMU, TOTOBHOCTBIO K aKTHBHOMY
YUYaCTHIO B PEIICHUH MTPAKTUIECKUX 33724 MaTeMaTHUECKON HAIPaBICHHOCTH.

JKOJI0rnYeCcKoe BOCIIUTAHUE:

c(hOPMHUPOBAHHOCTHIO JKOJOTUYECKOW KYJIBTYPhI, MOHUMAHUEM BIUSHUS
COIMATBHO-PKOHOMHYECKUX TPOIIECCOB Ha COCTOSTHHE MPHUPOAHONW M COIHMATBHON
Cpembl, OCO3HAaHHWEM TJIOOAIBHOTO  XapaKTepa dKOJOTHYECKUX MPOoOIIeM;
OpUEHTAIME Ha MPUMEHEHHE MaTeMaTHYEeCKHX 3HAHWUU NJIs pelIeHHs 3aaad B
00JacTH OKpYy’KaroIIeH cpeipl, IaHUPOBAHUS IMOCTYIKOB M OTICHKU UX BO3MOYKHBIX
MOCJICICTBUN JIISI OKPY>KAIOIIEH CPEIBL.

IleHHOCTH HAYYHOTO TIO3HAHMS

c(hOpPMHUPOBAHHOCTHIO MHUPOBO33PEHUS, COOTBETCTBYIOIIEIO COBPEMEHHOMY
VpPOBHIO  pa3BUTHUS HAyKM W  OOIIECTBEHHOHW TMPAKTHUKWA, TOHUMAaHHEM
MaTeMaTHYeCKOW HayKh Kak c@ephbl UYeTOBEYCCKON JACATEIBHOCTH, STaIlloB ¢
pa3BUTHS W 3HAYMMOCTH IS Pa3BUTHS I[MBWIM3AINW; OBJIAJICHUEM SI3bIKOM
MaTEeMAaTHKH W MaTeMaTUYeCKOW KyJIbTYpOW KaK CpEICTBOM TIO3HAHHS MHPA;
TOTOBHOCTBIO OCYIIECTBIISAITh TMPOEKTHYI0 M HCCIEIOBATEIbCKYIO JCSTEIBHOCTD
WHAWBUIYAIBHO U B TPYIIIIC.

METAIIPEAMETHBIE PE3YJIBTATBI

MeranpenMeTHbIE Pe3yIbTaThl OCBOCHHUS IPOrpaMMbl yU4eOHOTO IpeaMera
«MareMaTuka» XapaKTePU3YIOTCS OBJIAJICHUEM YHUBEPCATbHBIMH
NO3HAGAMENbHBIMU  OCUCMBUAMU,  VHUBEPCALHLIMU — KOMMYHUKAMUBHBIMU
OelicmeUs MU, YHUBEPCANbHbIMU PeSYNAMUBHBIMU OCUCTBUIMU.

1)  Vuuseepcanrvnvie  noznaseamenvhvle — Oelicmesus, — 0becneuusaom
Gdopmuposarue 06a308blX KOSHUMUBHBIX NPOYECCo8 o0Oyuaowuxcs (oceoeHue
Memooo8  NO3HAHUA  OKpyJcarowe2o  mMupa;  NpuUMeHeHue  J02U4ecKux,
ucciedo8amenbCcKux onepayuil, ymeHut pabomams ¢ ungopmayueti).

ba3zoBble 1ornyeckue 1ecTBU:

e BBIABIITH M XapaKTEPU30BaTh CYIICCTBCHHBIC MMPU3HAKH MaTEMaTHICCKUX
00OBEKTOB, TOHATUN, OTHOIICHWA MEXIy MOHSATHUSMU; (POPMYIUPOBATH
OTpeNeCHUs  TMOHATHW, YyCTaHABIHMBATh  CYIIICCTBEHHBIH  IPU3HAK
Kjaccu(uKanuu, OCHOBaHUSA JUIsi OOOOUIEHUS M CpPaBHEHMS, KpHUTEpUU
MIPOBOAMMOTO aHAJIN3a;

e BOCIpPUHUMATH, (QOopMyIHpOBaTH U MPEOOPA30BBHIBATH  CYKICHUS:
YTBEPAUTEIIbHBIE W OTPUIIATENIbHBIC, €IWHUYHBIC, YACTHBICE W OOIIUE;
YCIJIOBHBIC;

e BBIABIATh  MaTeMaTHYCCKHE  3aKOHOMEPHOCTH,  B3aMMOCBS3M U
nmpoTuBopednss B (pakTax, JaHHBIX, HAOTIOJEHUAX U YTBEPKICHUSX;



npeaiaraTh KpUTEPUH JIJIS1 BBISIBJICHUS 3aKOHOMEPHOCTEH UITPOTUBOPEUHIA;

e JIe7IaTh BBIBOJBI C HCIIOJIH30BAHWEM 3aKOHOB JIOTHKH, NCTyKTUBHBIX W
MHIYKTUBHBIX YMO3AKIIOUEHUH, YMO3AKIIOUEHNH 110 aHAJIOTHH;

e TPOBOJAHTH CaMOCTOSITEJIBHO J0Ka3aTebCTBA MaTeMaTHYECKHUX
YTBEPKJICHUN (MIPSIMbIE U OT TMPOTUBHOIO), BHICTPAUBATh apryMEHTAlIUIO,
OPUBOJUTH TPUMEPHl M KOHTPIPUMEPHI; OOOCHOBBIBATH COOCTBEHHBIE
CYKJICHUS U BBIBOJIBI;

e BBIOMpATH CcHoco0O pelreHus ydyeOHOM 3adadyd (CpaBHUBATh HECKOJBKO
BApUAHTOB peEUICHUs, BBHIOMpaTh HauOoJiee MOAXOASAIMA C YIETOM
CaMOCTOSTEIILHO BBIICTICHHBIX KPUTECPHUEB).

Ba3oBnle ucciienoBarejbcKkue JeCTBUA:

e HCIOJb30BATh BOMPOCH KaK HCCIEAOBATENbCKUN MHCTPYMEHT MO3HAHUS;
(opMynHpoBaTh BOMPOCHI, (UKCUPYIOLIME NPOTUBOpEUnE, MpodIIeMy,
yCTaHaBJIMBAaThb HUCKOMOE€ W  JaHHOE, (POPMHUpPOBaTH  THIOTE3Y,
apryMEHTUPOBATh CBOIO MO3UIUIO, MHEHHE;

e TPOBOJUTH CaMOCTOSITEJIbHO CIUTAaHUPOBAHHBIN HKCIIEPUMEHT,
UCCIIEJIOBAaHUE IO YCTAaHOBJIEHUIO OCOOEHHOCTEH MaTeMaTH4eCKOro
0o0BbEKTa, SBJIEHUS, MPOLECCa, BBISBICHUIO 3aBHCHUMOCTEH MEXIY
00BeKTaMU, SIBJICHUSIMU, TIPOIIECCAMH;

e CaMOCTOSITEIBHO (HOPMYIUPOBATH 0OOOIIEHUSI M BHIBOJIBI IO pe3yiibTaTam
IPOBENEHHOTO HAOJIOECHUS, UCCIEIOBaHUS, OIICHUBATH JOCTOBEPHOCTh
MOJTYYEHHBIX PE3yJIbTaTOB, BHIBOJIOB U 000OIIECHUI;

e TIPOTHO3MPOBATH BO3MOXHOE pPa3BUTHE IMpollecca, a TAKXKE BBIIBUTaTh
MIPEAMOJIOKEHUS O €r0 PA3BUTHH B HOBBIX YCIIOBHSX.

Pabora c undgopmanmeii:

e BBIABJIATH AePUIMTHI HHDOPMAIUH, TAHHBIX, HEOOXOUMBIX JUIsl OTBETaHA
BOIIPOC U VISl pELLICHUS 33/1a4K;

e BbIOMpaTh HMH(OpPMAIMIO U3  HMCTOYHUKOB  PA3IUYHBIX  THUIIOB,
aHAIN3UPOBaTh, CUCTEMATH3UPOBATh U UHTEPIPETUPOBATH MH(OOPMAIUIO
Pa3TUYHBIX BUIOB B (OPM MPEACTABICHMUS;

e CTPYKTYypUPOBaTh WHGOPMAIIUIO, TIPEICTABIATH €€ B Pa3IUYHBIX (OopMax,
WUTIOCTPUPOBATH TpaduyuecKy;

e OIICHUBATH HaJE&KHOCTD uHdopmaruu o CaMOCTOSITEJIBHO
c(hOpMYTUPOBAHHBIM KPUTCPHUSIM.

2)  Vnusepcanonvie KOMMYHUKaGmMuGHble  Oelicmeus,  00ecnedusarom

chOpMUPOBAHHOCMb COYUATLHBIX HABLIKOG 00YYAIOUWUXCH.

Oo0wmenue:



BOCIPUHUMATH U (POPMYITHPOBATH CYK/I€HUS B COOTBETCTBUH CYCJIOBHSIMHU
U LIEJISIMU OOLLIEHUS; ICHO, TOUHO, TPAMOTHO BBIPA’KaTh CBOIO TOUKY 3PEHHUS
B YCTHBIX M MUCbMEHHBIX TEKCTaX, AaBaTh MOSCHEHUS MO XOJy PEIICHHUS
3aJ1a4l, KOMMEHTUPOBATh MOJYyYEHHBIN PE3yJIbTaT;

B X0JIe 00CYKJI€HUS 3a]aBaTh BOMPOCHI MO CYIIECTBY 00CYXK/1aeMOil TEMBI,
poOJIEMBI, pelIaeMoil 3a/1a4u, BBICKAa3bIBaTh UJEHU, HALIEJICHHbIE HA TIOMCK
pELICHUS; COMOCTAaBIATh CBOM CYXACHHUS C CYXKICHUSIMH JPYrHX
YYaCTHUKOB JAMANora, oOHapyXUBaTh pa3jM4yle U CXOJCTBO MO3HLIHUMN; B
KOPPEKTHOU GopMe (HopMyaupoBaTh pa3HOIIACHS, CBOH BO3PAKEHUS;
NPEACTABIATh  PE3yJIbTaTbl  PEIICHWs  3aJayd,  OKCIIEPUMEHTA,
UCCIICIOBaHMs,  TMPOEKTa;  CaMOCTOSITENbHO  BBIOMpaTh  (popmar
BBICTYIUICHUS C YYETOM 3a]1a4 MPE3EHTALMN U OCOOEHHOCTEN ayIUTOPHUH.

CorpyaHuvecTBo:

3)

MOHUMATh U UCTIOJIh30BaTh MPEUMYIIECTBA KOMaHHOW U MHANBUIYaTbHON
paboThl TpHW peNIeHUW YyYeOHBIX 3aJad; MPUHUMATH IIEIh COBMECTHOU
NEATETBbHOCTH, IUIAHUPOBATh  OPTaHU3AIMIO COBMECTHOM  paboTHI,
pacmpenensiaTtb BHIBI padOT, JOTOBApUBATHCS, OOCYXKIaTh IMIPOLECC U
pe3ynbTaT paboThl; 0000IIaTh MHEHHUSI HECKOIBKUX JIFO/ICH;
y4acTBOBATh B IPYIIOBBIX opMax padoThl (00CYKIeHNs, 0OOMEH MHEHH,
«MO3TOBbIE MITYPMBbD» W HWHBIE); BBIMOJHATH CBOIO YacTb pabOThl U
KOOPJIMHUPOBATh CBOM JICUCTBHS C JPYTUMH WICHAMH KOMAaH/IbI,
OIICHMBATh KAa4eCTBO CBOETO BKJaJa B OOIIUI MPOIYKT MO KPUTEPHUSIM,
c(hOpMYTUPOBAHHBIM YYACTHUKAMHU B3aUMOICHCTBHSI.

Vuueepcanvnvie  pezynamuenvie  Oeiicmeusl, obecneuusaiom

Gdopmuposarue cMblCLOBbIX YCMAHOBOK U HCUSHEHHBIX HABLIKOG TUYHOCTIU.
Camoopranusamnus:

COCTAaBJIATH IJIaH, AJITOPUTM PEILICHUS 3a/1aud, BHIOUPATh CIIOCO0 peIICHUS
C Y4€TOM MMEIOIIHUXCS PECYPCOB U COOCTBEHHBIX BO3MOYKHOCTEH,
apryMEHTHPOBATh U KOPPEKTUPOBATH BAPUAHTHI PEIIEHUN C YIETOM HOBOM
uH(popMaIuu.

CaMOKOHTPOJIb:

BJIAJIETh HAaBBIKAMM I[IO3HABATEJIILHOM peduiekcun Kak OCO3HaHUs
COBEPIIAEMBIX JIEUCTBUM M MBICIUTEIBHBIX MPOLECCOB, UX PE3YyJIbTATOB;
BJIJIETh CLIOCOOAMH CaMOIIPOBEPKH, CAMOKOHTPOJIS MPoIecca U pe3ysibTara
pEIlIeHUs MaTEMAaTUYECKOM 3a/1a4H;

MPEIBUAECTH TPYAHOCTH, KOTOPbIE MOT'YT BO3HUKHYTH IIPY PEILICHUH 33/1a4H,
BHOCHTH KOPPEKTHUBHI B JICSITEIHLHOCTH HA OCHOBE HOBBIX OOCTOSITCIILCTB,
JAHHBIX, HAWJCHHBIX OITUOOK, BHISIBIICHHBIX TPYTHOCTEH;



e OIICGHWBATh COOTBETCTBUE pe3yibTaTa IETU U YCIOBUSAM, OOBSICHATH
OPUYMHBI JTOCTUKEHUS WIM HEJOCTHXKEHUSI PEe3ybTaTOB JEATEIbHOCTH,
HAXOJUTh OIIMOKY, 1aBaTh OLICHKY MPUOOPETEHHOMY OIIBITY.

HPEAMETHBIE PE3YJIBTATBI
10 KITACC

OnepupoBaTh NOHATUSMU: TOUKA, IPSAMasi, INIOCKOCTb.

[IpuMEHATh aKCMOMBI CTEPEOMETPUM M CIEACTBUS W3 HUX NPU PELICHUU
reOMETPUUYECKUX 3aa4.

OnepupoBaTh NOHATHIMU: MAPATIIETBHOCTh U MEPIEHANKYISIPHOCTD MPSMBIX
U IIJIOCKOCTEHN.

KrnaccupunupoBaTe B3aUMHOE pACIONOKEHHE NPSIMBIX U IUIOCKOCTEH B
IPOCTPAHCTBE.

OnepupoBaTh MOHATUSAMH: JABYIPAaHHBIM yroi, IpaHd IBYTPaHHOIO YIJa,
pedpo ABYTrpaHHOrO yria; JUHEHHBIM Yrojl JBYTPAHHOIO yTia; rpaaycHas Mepa
JIBYTPAHHOTO yTJa.

OnepupoBaTh MOHATUSMH: MHOTOTPAHHHUK, BBINYKJIBIA M HEBBITYKIIbIHI
MHOT'OTPAHHHMK, 3JIEMEHTBl MHOTOTPaHHHUKA, MPABWJIbHBIA MHOTOTPAHHUK.

Pacrio3HaBaTh OCHOBHBIE BHJABl MHOTOIPAaHHUKOB (MHUpamMuAa; MpuU3Ma,
PSIMOYTOJIbHBIN Tapasijiesienumne, Ky0).

KnaccupumupoBate ~ MHOTOTpaHHMKHM,  BbIOMpas ~ OCHOBaHUSA  JUIA
Kiaccupukauuyu (BBIIYKIbIE W HEBBITYKJIbIE MHOTOIPAHHUKH; IPABUJIbHBIE
MHOTOTPAHHUKH; TIPSIMbIE U HAKJIIOHHBIE MPU3MBI, MTapajieIenUIebl).

OnepupoBaTh MOHATUSMHU: CEKYIIAs MIIOCKOCTh, CEUEHNE MHOTOIPAHHHUKOB.

OOBACHATD NPUHLIUIIBI TIOCTPOCHUSI CEYEHUM, UCTIOB3YsI METOJ] CIIE/I0B.

Crpouth cedeHHs MHOTOTPAHHUKOB METOJOM  CJENOB, BBINOJHATH
(BBIHOCHBIE) TUIOCKHE YEpPTEXH U3 PUCYHKOB IMPOCTHIX OOBEMHBIX (UTYp: BUJ
CBEpXY, COOKY, CHU3Y.

Pematp 3a1aun Ha HAXOXKJIEHUE T€OMETPUYECKUX BEIMUYUH MO o0pa3lam Win
aNropuT™MaM, NPHUMEHSS W3BECTHbIE AHAIMTHYECKHME METOAbl IIPU PELICHUU
CTaHJIApPTHBIX MAaTEMaTHYECKUX 3a/1ay Ha BBIYUCIICHUE PACCTOSHUN MEXIy IBYMs
TOYKaMH, OT TOYKA JO MNPSIMOM, OT TOYKH [JO IUIOCKOCTH, MEXKIY
CKPEUIMBAIOIIUMHUCS MPSIMBIMHU.

Pematp 3a1aun Ha HAXOXKJECHUE T€OMETPUUYECKUX BEIMYUH MO 00pas3am Win
aNropuT™MaM, NPHUMEHSS W3BECTHBIE AHAJIUTHYECKHE METOJIbl IPU PELICHUU
CTaHAAPTHBIX  MAaTEMaTUYECKUX 3a/Jady Ha  BBIYUCICHHE YIJOB  MEXAY
CKPEUIMBAIOIIUMHUCS TOPSIMBIMH, MEXAY MpPSAMOM U  IJIOCKOCTBbIO, MEXKIY
IUIOCKOCTSAMM, JIBYTPAHHBIX YTJIOB.



Bbruucnsate 00bEMBI U IIJIOMIAM MOBEPXHOCTEN MHOTOTPaHHUKOB (IIpH3Ma,
NUpaMua) C IpUMEHEHUEM (POPMyIT; BBIYUCIATH COOTHOLIEHUS MEX Y IIOLIaIsIMU
OBEPXHOCTEHN, 00bEMaMU NTOTOOHBIX MHOTOTPAHHHUKOB.

OnepupoBarh NOHATHSAMHU: CHMMETPUS B MPOCTPAHCTBE; LEHTP, OCb M
IUIOCKOCTh CHMMETPHH; LIEHTP, OCh U IJIOCKOCTh CHMMETPUH (PUTYPHI.

W3Bnekatb, mnpeoOpa3oBbIBATH M HHTEPIPETUPOBATH HHPOPMAIHIO O
IPOCTPAHCTBEHHBIX F€OMETPUUECKUX (PUrypax, IMPEACTaBICHHYIO Ha 4YepTexax U
PUCYHKaX.

[TpumensTh reomeTprudeckue (HakThl Ui pELICHUs CTEPEOMETPUUECKHX 3a/1ay,
[IPEAIOIAraoINX HECKOIBKO IIar0B PEIIEHUs, €CJIA YCIOBUS IPUMEHEHHUS 3aaHbl
B SIBHOU (hopme.

[IpuMmensaTe mpocTeWmne NpPOrpaMMHBIE  CPEACTBA W DJIEKTPOHHO-
KOMMYHHUKAIIUOHHBIE CUCTEMBI IIPU PELIEHUN CTEPEOMETPUUECKHX 3a/1a4.

[IprBoaNTh NpHUMEpPHl MATEMATHYECKUX 3aKOHOMEPHOCTEM B NPUPOAE U
YKU3HH, PACIIO3HABATH IIPOSIBJICHUE 3aKOHOB '€OMETPUU B UCKYCCTBE.

IIprMeHATh MOJyYEHHBIE 3HAHUA HA IPAKTUKE: AaHAJIU3UPOBATH pPEabHbIC
CUTyallun W IPUMEHATh HW3YYEHHBIC IOHATHS B MPOLECCE IOUCKA PEMICHUS
MaTeMaTUYeCKH CQPOPMYJIMPOBAHHOM MpPOOJIEMBbI, MOJIECIHPOBATH pealbHbIC
CUTyallUh Ha sA3bIKE TIE€OMETPUH, MCCIEAOBAaTh IIOCTPOCHHBIE MOJEIU C
UCIIOJIb30BaHUEM I'€OMETPUUECKUX MTOHATUI U TEOPEM, almapara ajareopbl; peiaTh
[IPAKTUYECKUE 33141, CBA3aHHBIE C HAXO0XKICHUEM I'€OMETPUYECKUX BEIIMYHH.

11 KJIACC

OnepupoBarh NOHATHSAMHU: LMJIMHIAPUYECKAs IMOBEPXHOCTh, OO0pa3yromiue
UAJIUHAPUYECKOM  TOBEPXHOCTH;  LWIMHIAP;  KOHUYECKas  MOBEPXHOCTb,
oOpa3yrolue KOHNYECKON OBEPXHOCTH, KOHYC; c(heprudecKkas MOBEPXHOCTb.

Pacnio3naBats Tena BpaiieHus (WIMHAP, KOHYC, cdepa U map).

OOBICHATH CIIOCOOBI MOTYYEHUS TE BPAIICHHUS.

KnaccuduimpoBats B3auMHOE pacnoyioxKeHHe CPephl U MIOCKOCTH.

OnepupoBath MOHATHUSAMHU: IIAPOBOI CETMEHT, OCHOBAaHUE CErMEHTa, BHICOTA
CEerMeHTa; IIapOBOM CJIOM, OCHOBAHME IIAPOBOrO CJIOS, BHICOTA LIAPOBOIO CIIOS;
IapOBOU CEKTOP.

Boluucnsate  00BEMBI M MJIOIIAAM  TMOBEPXHOCTEHM  Tell  BpauleHus,
reOMETPUUYECKUX TeJl C MPUMEHEHUEM (pOpMYyIL.

OnepupoBaTh NOHATUSAMU: MHOTOTPAHHUK, BIUCAHHBIN B cpepy U OMUCAHHBIN
okoJio cepsl; chepa, BrcaHHAsE B MHOTOTPAaHHHUK WM TEJIOBPAIICHHUS.

BBIYUCHATE COOTHOIIEHHS] MEXAY IUIOIIAASIMU MOBEPXHOCTEH M 00BbEMaMU
MOO0HBIX TE.



N300paxaTh u3ydaeMble (QUIypbl OT PYKM U C NPUMEHEHHEM MPOCTHIX
YEepTEKHBIX NHCTPYMEHTOB.

BrInonHATE (BBIHOCHBIE) TIOCKUE YEPTEKU U3 PUCYHKOB IMPOCTHIX O0BEMHBIX
¢duryp: Bux cBepxy, cOOKy, CHU3Y; CTPOUTH CEUCHHS TEJ BPAILCHUSI.

W3Bnekatb, HWHTEPHPETUPOBATH U MpeoOpa3oBbIBaTh HH(OpPMALMIO O
IPOCTPAHCTBEHHBIX F€OMETPUUECKUX (PUrypax, MPEACTABICHHYIO Ha YepTexkax U
PUCYHKaX.

OnepupoBaTh MOHATUEM BEKTOP B IPOCTPAHCTBE.

BpImOmHATE JOEUCTBUSA CHOKEHUS BEKTOPOB, BBIYMTAHHMS BEKTOPOB U
YMHOXEHHS BEKTOpA Ha YUCIIO, 0OBACHATh, KAKUMH CBOICTBAMH OHU 00JIaJato0T.

[IpuMeHATh TpaBUIIO NapAJIIEIICIUIIEA.

OneprpoBaTh NOHATUAMU: IEKAPTOBBI KOOPAUHATHI B IPOCTPAHCTBE, BEKTOD,
MOJYJIb BEKTOpPA, PABEHCTBO BEKTOPOB, KOOPAMHATBI BEKTOPA, YIOJI MEXIY
BEKTOPAMHU, CKAJIPHOE IPOU3BEICHUE BEKTOPOB, KOJUIMHEAPHBIE U KOMILJIAHAPHBIE
BEKTOPBI.

HaxomuTe cymMMy BEKTOPOB M NMPOU3BEAEHNE BEKTOPA HA YUCIIO, YTOJI MEXKIY
BEKTOpPaMH, CKaJsIpHOE TPOW3BEICHHUE, pPACKIAIbIBaTh BEKTOpP II0 JBYM
HEKOJIJIMHEAPHBIM BEKTOPaM.

3anaBaTh IJIOCKOCTh YPABHEHHUEM B JIEKAPTOBOM CUCTEME KOOPAUHAT.

[TpumensTh reomeTpruyeckue (HakThl JUIsd peHIeHHs CTEPEOMETPUUECKHUX 3aad,
MPEANONATaloNIMX HECKOIBKO IarOB PEILICHHUS], €CJIA YCIOBUS PUMEHEHUS 3aJaHbl
B sSIBHOU (hopme.

Pemars mpocreiiime reoMeTpUYECKHE 3aJaYd HAa MPUMEHEHUE BEKTOPHO-
KOOPAMHATHOI'O METO/IA.

Pemrare 3amaum Ha JOKAa3aTENbCTBO MATEMATHYECKMX OTHOIIEHUH U
HaXO0KJIEHUE T€OMETPUUYECKUX BEIMUYUH MO 00pas3liam WiId ajJropuT™MaM, MpUMEHsIs
W3BECTHBIC METO/bI IPU PELICHUH CTAHAAPTHBIX MATEMATUYECKUX 3a1a4.

[IpumensaTp mpocTelmne NpOorpaMMHBIE  CPEACTBA M DJIEKTPOHHO-
KOMMYHHUKAIIUOHHBIE CUCTEMBI ITPU PELIEHUN CTEPEOMETPUUECKUX 3a/1a4.

[IprBOoaNTH NpHUMEpPBl MATEMATHYECKUX 3aKOHOMEPHOCTEM B MNPHUPOAE H
YKWU3HU, PACTIO3HABATh IPOSIBJIEHNE 3aKOHOB T€OMETPUHU B HCKYCCTBE.

[IprMeHATh MOJyYEHHBIE 3HAHMS HA IMPAKTUKE: AHAJIW3UPOBATh PEATbHBIE
CUTyallud W TPUMEHATh HW3YYEHHBIE IOHATHS B MPOLECCE IOUCKA PEMICHUS
MaTeMaTH4eCKu C(HOPMYIMpPOBAHHOW MPOOJIEMBbI, MOJAEIUPOBATh peajbHbIC
CUTyallUH Ha $3bIKE TIE€OMETPUH, MCCIEA0BaTh IIOCTPOCHHBIE MOJEIU C
UCIIOJIb30BAaHUEM T€OMETPUUYECKUX MOHSITUIM U TEOpeM, armnapara aareOpsbl; pemarhb
NPAKTUYECKUE 33141, CB3aHHBIE C HAXOXKIECHUEM I'€OMETPUYECKUX BEJIMYHH.



TEMATHYECKOE IINTAHUPOBAHHUE

10 KUIIACC
KonuyecTBo yacos DJIeKTPOHHbIE
Ne HaumeHoBaHue pa3iesioB U TeM (undposBbie)
n/n NPOrpamMMbl Bcero Konrpoakueie | Tlpaxruiecikue o0pa3oBarte/ibHbIE
padoThI padoThI pecypenI
1 BBenenue B ctepeoMeTpuio 10
5 [Ipsimbie ¥ TIIOCKOCTH B MPOCTPAHCTBE. 12 1
[TapanienbHOCTb NPSIMBIX U MJIOCKOCTEHN
3 HepHeHZII/IIEYJIﬂpHOCTL TPSIMBIX U 12
IJIOCKOCTEN
4 VYTrubl MeXAy OpSIMBIMH U IJIOCKOCTSIMU 10 1
5 MHororpanHuku 11 1
6 OO6BbEMBI MHOTOI'PaHHUKOB 1
7 [ToBTOpEHME: CEUEHHUsI, PACCTOSIHUSA U YIJIbI 1
OBUIEE KOJIMYECTBO YACOB I10 I[TPOI'PAMME 68 ) 0




11 KJIACC

KonuyectBo yacos DJIEKTPOHHbBIE

HaumeHoBaHue pa3jaesioB U TeM uu(ppoBbIe
Ne n/m P KourpoJububie | IIpakTuyeckue (upp )

NPOrpamMMbl Bcero o0pa3oBaTe/ibHbIE

padoThI padoThI
pecypcsl

Tena BpaieHus 12

O0BbEMBI TEN 5

BekTopbl U KOOpAMHATEI B IPOCTPAHCTBE 10

[ToBTOpenue, 06001ICHNE, 7 1

cucTeMaTru3alus 3HaHui
OBUIEE KOJIMYECTBO YACOB 110 ITPOTPAMME 34 3 0







HOYPOYHOE IIVTAHUPOBAHUE
10 KJTACC

Ne
n/n

Tema ypoka

KoauuecTBO 4acoB

Bcero

KonTpoabHbie
padoThI

IpakTuyeckue
padoThI

Jara
U3ydeHus

DJIEeKTPOHHbIE
uudgposbie
oOpa3oBaTe/ibHbIE

pecypchl

OCHOBHBIE IOHATHS CTEPEOMETPUH: TOUKA,
npsiMasi, MI0CKOCTb, TIPOCTPAHCTBO.
[IpaBuna n3o00paxeHust Ha pUCyHKax:
N300pakeHHsI TUIOCKOCTEH, MapalIeIbHbBIX
IpsAMBIX (OTPE3KOB), CEPEANHBI OTPE3Ka

IlonsTus: MepeceKarommecs 1mI10CKOCTH,
nepeceKkarommecs npsaMas U nji0CKOCTb

IlonsTus: NnepeceKaromuecs mI0CKOCTH,
nepecekarommecs npsaMas 1 rmjiIoCKOCTb

3HaKOMCTBO C MHOTOI'paHHUKaMH,
n300pakeHre MHOTOIPaHHUKOB Ha
pPHCYHKaX, Ha MPOEKIIMOHHBIX YepTexkax

HauanbHble cBeieHus 0 KyOe U mupamu/e,
UX pa3BEPTKU U Mozaenn. CedeHust
MHOT'OI'PAHHUKOB

HauanpHble cBefieHNs 0 Ky0e U upamuie,
UX pa3BEPTKU U Mozaenn. CedeHus
MHOTOI'PAHHUKOB

[TousaTHEe 00 aKCHOMATHUYECKOM
MOCTPOEHUHU CTEPEOMETPUU: AKCUOMBI
CTEPEOMETPHUH U CJICJICTBHS U3 HUX




IToHsTHE 00 AKCHOMATHYECKOM

8 IIOCTPOECHUHU CTEPEOMETPUH: AKCUOMBI
CTEPEOMETPHUU U CIEICTBUS U3 HUX
[TonsiTrie 00 aKCHOMATUYECKOM

9 MOCTPOCHUU CTEPEOMETPUU: AKCUOMBI
CTEPEOMETPUU U CIEACTBUS U3 HUX
[TonsiTHE 00 AKCMOMATHYECKOM

10 MOCTPOCHUU CTEPEOMETPUU: AKCUOMBI
CTEPEOMETPUH U CIEACTBUS U3 HUX
B3anMHOe pacnonoxeHue NpsMbIX B

11 IIPOCTPAHCTBE: NIEpPECEKaroIImecs,
napaJuleNbHbIe U CKPEIIUBAIOIINECs
npsIMbIe
[TapanienbHOCTb MPSMBIX U MIJIOCKOCTEH B

12 IIPOCTPAHCTBE: NapaJUIeIbHbIE IPSIMBIE B
IIPOCTPAHCTBE; NapAJUIEIBbHOCTD TPEX
MPSIMBIX
[TapanienbHOCTb NPSAMBIX U IJIOCKOCTEN B

13 npocTtpascTse: [lapamienbHOCTh IpsAMO 1
IJIOCKOCTH

14 VYTIIBI ¢ COHANpaBIEHHBIMU CTOPOHAMU

15 Yroa Mexay NpssMbIMHU B IIPOCTPAHCTBE

16 Yroa Mexay NpssMbIMHU B IIPOCTPAHCTBE

17 [TapayeabHOCTB TUIOCKOCTEN:
napajuliesbHbIe MII0CKOCTH

18 CBolicTBa napajuiebHBIX MJIOCKOCTEN

19 [Ipocreiinre npocTpaHCTBEHHBIE (QUTYPHI

Ha TJIOCKOCTH: TeTpadap, Ky0,




napaaaClICIIIIC

20 [TocTpoenue ceueHuit

21 [TocTpoenue ceueHuit
Kontpoinbnas padora mo teme "[Ipsmbie u

22 MJIOCKOCTH B MPOCTPAHCTBE.
[TapaniaenbHOCTh MPSAMBIX U TIJIOCKOCTEH"
[IepnieHIUKYIAPHOCTD NPAMOU U

23 IUIOCKOCTH: NIEPIEHANKYJIISIPHBIE NIPSMBIC B
IIPOCTPAHCTBE

24 [IpsimMble napasenbHble U
NEPIEHIUKYIIPHBIE K IUIOCKOCTH

o5 [IpsimMble napasienbHble U
NEePIEeHIUKYIIPHBIE K IUIOCKOCTH

26 [Tpu3Hak NeprneHuKyIIpPHOCTU IPSIMON U
IJIOCKOCTH

97 [Tpu3Hak neprneHuKyIIPHOCTU IPSIMON U
IJIOCKOCTH

28 TeopeMa 0 IpsAMON MEPIIEHIUKYIIAPHOU
IIJIOCKOCTH

29 TeopeMa 0 psAAMON MEPIIEHIUKYIIIPHON
IJIOCKOCTH

30 TeopeMa 0 IpsAMON MEPIIEHIUKYIIAPHOU
IIJIOCKOCTH
[leprieHauKyNIAp U HAKJIOHHBIE: PACCTOSHUE

31 OT TOYKH JI0 TUTOCKOCTH, PACCTOSTHHAE OT
IPSIMOM A0 MJIOCKOCTH

32 [lepneHiuKymsip ¥ HAKJIOHHBIE: PACCTOSTHUE

OT TOYKHU OO IIJIOCKOCTHU, PACCTOSAHUC OT




HpHMOﬁ J0 IINIOCKOCTH

[leprieHauKyNIAp U HAKIIOHHBIE: PACCTOSHUE

33 OT TOYKH JI0 TUIOCKOCTH, PACCTOSTHUE OT
OpSAMOM 10 IJIIOCKOCTH
[lepnennukynsip U HaKJIOHHBIE: PACCTOSHUE

34 OT TOYKH JI0 MJIOCKOCTH, PACCTOSIHUE OT
OpSMOM 10 IIIOCKOCTH

35 Vsl ]i IIPOCTPAHCTBE: YOI MEXAY
HOPSAMOM U TIOCKOCTBIO

36 JIByrpaHHbIN yroJi, JMHEHHBIA yro
JIBYIPaHHOI'O yIiia

37 JIByrpaHHBIN yroJl, TMHEHHBIN Yroj
JIBYIPaHHOI'O yIiia
[IepnieHAMKyYIAPHOCTD INIOCKOCTEN:

38 IIPU3HAK NEPIEHAUKYIISIPHOCTH JBYX
IIJIOCKOCTEMN
[TepnieHAUKYJIAPHOCTD MIIOCKOCTEM:

39 IIPU3HAK NEPIEHAUKYIISIPHOCTH JBYX
IIJIOCKOCTEMN
[TeprieHAUKYJIAPHOCTD MIOCKOCTEM:

40 IIPU3HAK NEPIEHANKYIIPHOCTH IBYX
IIJIOCKOCTEMN

41 TeopeMa 0 TpE€x NepreHIuKyIsIpax

42 Teopema o TpEX nmepreHUKYyIsIpax

43 Teopema o TpEX MEPIIEHIUKYIIApax
KonTponbHas pabota no Temam

44 "TlepeHIUKYISIPHOCTD MPSMBIX U

mIockocTe" u "YTIbl MEXy IPSAMBIMUA U




II0CKOCTIMHA"

45

ITonsiTHE MHOTOTPaHHUKA, OCHOBHBIE
AJIEMEHTBI MHOI'OTPAHHUKA, BBIITYKJIbIE U
HEBBIITYKJIbIE MHOIOTPAaHHUKH; pPa3BEPTKa
MHOI'OI'PAaHHUKA

46

[Tpusma: n-yronpHas nmpu3ma; rpaHu v
OCHOBaHUS MIPU3MBI; TIpsiMasi U HAKJIOHHAs
MPU3MBbI; OOKOBAs U MOJTHAS TOBEPXHOCTh
MPU3MBI

47

[Tapamienenunen, npsMOyroOJIbHBIA
napajJiesIeuIe]] 1 ero CBOMCTBa

48

[Tupamupa: n-yroiapHas mupaMuza, TpaHu U
OCHOBaHHE TUPAMHUJIbI; OOKOBas M MOJTHAS
MOBEPXHOCTh MUPAMM/Ibl; IPAaBUIIbHAS U
yceuéHHas mupamuia

49

[TpaBuIbHBIE MHOTOTPAHHUKU: TIOHATHE
NPaBUIBHOTO MHOTOTPAHHUKA; TPABHIIHHAS
Ipy3Ma U MpaBUIbHAs MUPAMU/Ia;
IpaBUIbHAS TPEYroibHAs MHUpaMHIA U
MPAaBWIbHBIN TETpasap; KyO

50

[IpencraBienue o MpaBUIbHBIX
MHOTOTPAaHHHUKAX: OKTAdIP, TOJACKA AP U
MKOCa3IP.

51

CI/IMMCTpI/IH B IIPOCTPAHCTBC: CUMMCTPUSA
OTHOCUTCIIBHO TOYKH, pr[MOfI, IIIIOCKOCTH.
JIEeMEHTHI CUMMCTpPUH B IIUpaMuiax,
napajiejicnmIic1ax, rmpaBUJIbHbIX
MHOI'OI'paHHHUKAaXx




Brrunciaenue 31eMeHTOB MHOTI'OI'PpaHHUKOB:

> p€6pa, nuaroHau, yribl 1
[Tnomaas 60KOBOM MOBEPXHOCTH M ITOJTHOM
53 MOBEPXHOCTU MPSIMON TPU3MBI, TIOIIAH 1
OCHOBaHUH, TeopemMa 0 OOKOBOA
MOBEPXHOCTHU MPSIMOI MPU3MBbI
[Tnomane 60KOBOM MOBEPXHOCTH U
54 MOBEPXHOCTH NIPABMIILHOW MHUPAMHUJIBI, 1
TEeopeMa O TUIOIIATH OOKOBOU MOBEPXHOCTH
YCEUEHHOU MUPAMUIBI
55 KonTtponpsHast pabora o Teme 1
"MHororpanHuku"
56 [Tonsitue 06 06BEME 1
57 O0BEM UpaMuIbI 1
58 O0BEM TUpaMuIbI 1
59 O0BEM UpaMuIbI 1
60 O0BEM mupamMuIbI 1
61 O0BEM TTPU3MBI 1
62 O0BEM TTPU3MBI 1
63 OO0BEM TTPU3MBI 1
64 KonTtponbHas padora no reme "O6bEMBI 1
MHOT'OIPAaHHUKOB"
[ToBTOpenue, 0000IIeHNE CUCTEeMAaTH3AIUS
65 3HaHui. [locTpoenue ceuenuii B 1
MHOTOTPaHHHKE
[ToBTOpeHme, 0000IICHNE CUCTEeMATH3AIIUS
66 3HaHUH. Bbruncnenue paccTOSIHUN: MEXITY 1

ABYMSA TOYKaMH, OT TOYKH 10 HpSIMOfI, oT




TOYKH OO0 IMIIOCKOCTH, MCIKAY
CKPCIIUBAOIIMUMUCA IPAMBIMU

67 HroroBast KoHTpoIBHAs paboTa

[ToBTOpenue, 06001IEHNE CUCTEMAaTH3ALIS
3HaHUU. BBIYKCIIEHHE YTIIOB: MEXKIY

68 CKPEIIHBAIOIIUMHUCS IIPSIMBIMHU, MEXKILY
IPSIMOM M TNIOCKOCTBIO, IBYTPAHHBIX

YIJIOB, YTJIOB MCKAY IJIIOCKOCTAMU

OBIIEE KOJIMYECTBO YACOB I10
I[TPOT'PAMME

68




11 KJIACC

Ne i/

Tema ypoka

KoauuecTBO 4acoB

Bcero

KoHTpoJbHbIe
padoThI

IIpakTHYeckue
padoThI

JlaTa
U3y4yeHus

DJIEKTPOHHbBIE
uugposbie
o0pa3oBaTte/ibHbIE

pecypchl

Cdepa u map: ueHTp, paauyc, 1MaMeTp;
IJIOIA]b TTOBEPXHOCTHU chephl

B3aumMHoe pacrionioxxeHue chepsl u
TUIOCKOCTH; KacaTelbHask INIOCKOCTh K
chepe; uiomanb chepsl

N3o6paxenue chepsl, mapa Ha
wiockoctu. CedeHus mapa

]_II/IJ'[I/IH)IpI/I‘-ICCKaSI IMOBEPXHOCTD,
o0pa3yrolne UIHHIPHIECKOM
MOBEPXHOCTH, OCh IIMIIMHAPHUECKON
MMOBEPXHOCTH

Hunuuap: ocHOBaHMS 1 OOKOBas
MOBEPXHOCTh, 00pa3yroIias 1 och;
IUIOIAas OOKOBOM M MOJIHOM
MMOBEPXHOCTH

N3o0pakeHne nuiInHIpa Ha TIIOCKOCTH.
Pazpéprka nmumnaapa. Ceuenust

UIHHIPA (TUIOCKOCTHIO, MapallieIbHON
WJIH TIePICHINKYISIPHOW OCH ITUIHH]IPA)

Konnueckas moBepxHOCTh, 00pasyromre
KOHHUYECKOH IMOBEPXHOCTHU, OCb U
BEpIIMHA KOHUYECKON TTOBEPXHOCTH




KOHYCZ OCHOBAHHME U BEPIIMHA,

8 o0pa3yrolas 1 0Ch; TUIOMIA(b OOKOBOH H
MIOJIHOM MOBEPXHOCTU
VY ceu€HHbIN KOHYC: 00pa3yolIme u

9 BBICOTA; OCHOBaHUs U OOKOBast
MMOBEPXHOCTh
N3006paxeHne koHyca Ha MIOCKOCTH.
Pa3Béprka konyca. CeueHust KoHyca

10 (TII0CKOCTHI0, MapajlIeIbHOM
OCHOBAHHUIO, U IIJIOCKOCTHIO, POXOASIIEH
yepes BEPILUHY)

1 KoMOuHamnwst Ten BpalieHus u
MHOTOTPaHHUKOB
MHoOrorpanHuK, OMCaHHBIA OKOJIO

12 cdepsl; cdepa, BIMCaHHAs B
MHOTOTPaHHUK WU B T€JIO BPAIICHUS

13 [Tonstue 06 06béMe. OCHOBHBIE
CBOIcTBa 0OBEMOB TEN

14 OO0BEM TUIIMHPA, KOHYCA

15 O06BEM mapa 1 Iomaab chepsl
[TonoOHbIE TETa B TPOCTPAHCTBE.

16 CoOTHOIICHUS MEXTY TLTOMIAISIMHI
MMOBEPXHOCTEH, 00BEMaMU TTOTOOHBIX TEJ

17 KonrponbHas pabora no remam "Tena
BpameHus" u "O6bemMbl Ten"

18 BekTop Ha MIIOCKOCTH ¥ B IPOCTPAHCTBE

19 Crno)keHue 1 BHIMUTaHUE BEKTOPOB

20 YMHOK€eHUE BEKTOpa Ha YHCIIO




21

PasnoxxeHue BekTopa 1o Tpém
HEKOMILIaHAPHBIM BekTopaMm. [IpaBuio
napajuieNienunea

22

Pemenue 3anay, cBSI3aHHBIX C
MPUMEHEHUEM TPaBUJI JEHCTBUH C
BEKTOpaMH

23

[IpsimoyronbHasi cuctemMa KOOpJIMHAT B
npoctpanctBe. KoopanHarsl BeKTOpa.
[Ipocreiiue 3a1aun B KOOpAUHATAX

24

VYron mexay Bekropamu. CkanspHoe
MIPOU3BEICHUE BEKTOPOB

25

Beruucnenue yrios Mexay IpsIMbIMU U
IIJIOCKOCTSIMU

26

KoopanHaTHO-BEKTOPHBINA METOI ITPU
PELIEHNHU TEOMETPUUECKUX 3a/1a4

27

Kontponbhas padota o teme "BekTopsl
U KOOPJMHATHI B IPOCTPAHCTBE"

28

[ToBTOpeHue, 06001IeHNE 1
cucremMarn3anus 3HaHui. OCHOBHBIE
¢burypsl, GakThl, TEOPEMBI Kypca
TUTAHUMETPUHT

29

[ToBTOpEeHuEe, 06001IEHNE 1
cucreMatu3anus 3Hann. OCHOBHEIE
¢burypsl, GakTbl, TEOPEMBI Kypca
TUTAHUMETPUH

30

[ToBTOpenue, 06001IEeHUE U
cUCTEMAaTH3ans 3HAaHUNA. 3a1aun
TUTAHUMETPUH U METO/IbI UX PEIICHHS




[ToBTOpEeHME, 0000IIEHNE U

31 cHUcTeMaTHu3aIvs 3HaHUN. 3a/1a9n 1
TJIAHUMETPUHU U METOJIbI UX PEIICHUS
IToBTOpeHuE, 0000IIEHNE U

39 cucTeMaTu3anus 3HaHui. OCHOBHBIC 1
¢burypsl, (hakTel, TEOPEMBI Kypca
CTEpPEOMETPUH

33 HroroBas koHTposIbHAs paboTa 1

34 [ToBTOpenue, 0000IICHNE 1 1
CUCTEMaTHU3aIlUsl 3HAHUH

OBUIEE KOJIMYECTBO YACOB I1O 34

[TPO'PAMME







YYEBHO-METOINYECKOE OBECIIEYEHHE
OBPA30OBATEJIBHOI'O TPOLIECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPUAUJIBI IUVIAA YYEHUKA

METOIUYECKHUE MATEPHUAJIBI JISA YYUTEJIA

IHU®POBBIE OBPA30OBATEJIBHBIE PECYPCBI U PECYPCBI CETHU

HHTEPHET
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