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HOACHUTEJIBHAA 3AIIMCKA

Pabouas nporpamma yueGHoro kypca «['eomerpusi» 0a30BOro ypoBHs JjIsi O0y4aIOLIUXCS
10 —11 xnaccoB pa3pabotana Ha ocHOBe DeaepaibHOTO rOCyIapCTBEHHOTO 00pa30BaTEIBLHOTO
CTaHJapTa CpeAHero oodiero oOpa3zoBaHUsA, C YYETOM COBPEMEHHBIX MHUPOBBIX TPEOOBAHMIA,
NPEIBIBISIEMBIX K MaTEMaTHYECKOMY OOpa30BaHUIO, M TPAIUIMA POCCHIICKOTO 0Opa30BaHUsI.
Peammzamust  mporpammbl  oOecriednBaeT — OBIAQJCHHE  KIIOYEBBIMH  KOMIIETCHIIUSIMU,
COCTaBJISIIOIIMMH OCHOBY JJII CAaMOPa3BUTHS W HEMPEPHIBHOTO OOPa30BaHUA, IIETOCTHOCTH
OOMIEKYIBTYPHOTO, TMYHOCTHOTO M MO3HABATEIHLHOTO Pa3BUTHS JTUYHOCTH OOYJAFOIINXCS.

HEJU U3YYEHUSA YYEBHOI'O KYPCA

BaxxHocTh y4eOHOTO Kypca reoMeTpud Ha YpOBHE cpeaHero oo6miero oOpa3oBaHUs
00yCJIOBJICHA TPAKTUYCCKON 3HAYUMOCTBIO METANPEAMETHBIX W TPEIMETHBIX PE3yIbTaTOB
oOydYeHHsI TCOMETPUH B HAIPaBJICHUU JIMYHOCTHOTO Pa3BHUTHs OOydYarommxcs, GopMUpoBaHHS
(GYHKIMOHAIBPHOW MaTeMaTHYEeCKOW TPaAaMOTHOCTH, M3YYCHUS JPYTUX YUCOHBIX JUCIUTIIHH.
PazButne y 0Oyd4aromuxcsli TMpPaBWIBHBIX TNPEJICTABICHUN O CYIIHOCTH W TIPOUCXOKICHUU
TCOMETPUYCCKUX a0CTPAKIIUH, COOTHOIICHUN PEaJbHOT0 W UICAIBHOTO, XapaKTepe OTPaKCHUS
MaTEMaTUYCCKOW HAyKOH SBJICHUN M MPOIECCOB PEATBbHOIO0 MUPA, MECTE TCOMETPUU B CHCTEME
HAyK W POJU MAaTEeMaTUYSCKOTO MOCIMPOBAHUS B HAyYHOM IIO3HAHMM W B IPAKTHUKE
CIIOCOOCTBYET (OPMUPOBAHHIO HAYYHOTO MHUPOBO33PEHHS YYAIIMXCSA, a TaKkKe KadyecTB
MBIIIJIEHUS, HEOOXOIUMBIX JIJISl afanTallii B COBPEMEHHOM OOIIIEeCTBE.

['eomerpusi sBigeTcss OJHUM M3 0a30BBIX MPEAMETOB HA YpPOBHE CPEIHEro OOIIEero
o0Opa3oBaHus, Tak Kak 00ecleurnBaeT BO3MOXKHOCTh M3YYEHHS KaK TUCUUIUIUH €CTECTBEHHO-
HAy4YHOU HANpaBJIEHHOCTH, TaK U TYMaHUTAPHOM.

Jlorudeckoe MbllIeHHE, (OPMUPYEMOE MPU H3YUYCHHH OOYYAIONIMMUCS TMOHSATUHHBIX
OCHOB TE€OMETPHUU M TOCTPOCHUHU IETOYKUA JIOTHYECKUX YTBEPKICHUH B XOJ€ PEIICHHUS
T€OMETPUYECKUX 3a/lady, YMEHHE BBIIBUTaTh W OIPOBEPraTh TUIMOTE3bl HEMOCPEICTBEHHO
UCIIOJIB3YIOTCSl TIPH PEUICHUU 3aJlady €CTECTBEHHO-HAYYHOTO IIMKJIA, B YaCTHOCTU W3 Kypca
bu3uKH.

YMeHrne OpHEHTHpPOBATHCS B MPOCTPAHCTBE UIPAET CYIIECTBEHHYIO pPOJIb BO BCEX
00JacTsaX AesATeNbHOCTH uenoBeka. OpueHTalus 4YelloBeKa BO BPEMEHU M MPOCTPAHCTBE —
HEOOXOIMMOE YCIIOBHE €r0 COIMAIbHOTO OBbITHS, (opMa OTpa)KEHHUS OKPY’KAIOIIET0 MUpa,
YCIIOBUE YCIIENTHOTO TIO3HAHWSA © AaKTUBHOTO TMpeoOpa3oBaHusl JACHCTBUTEIHHOCTH.
OnepupoBaHWe TPOCTPAHCTBEHHBIMU O0Opa3aMu OOBEIMHSET pa3Hble BHIBI y4eOHOU U
TPYIOBOM NEATENHHOCTH, SBISICTCSI OJHUM W3 MPOPECCHOHAIBHO BaXXHBIX KAueCTB, MOATOMY
aKTyaibHa 3amada (GOpMHUPOBAHUS y OOYYAIOMIMXCS MPOCTPAHCTBEHHOTO MBINIJICHUS Kak
Pa3HOBUIHOCTH OOPa3HOTO MBIIUICHUS — CYIIECTBEHHOTO KOMIIOHEHTa B TOATOTOBKE K
MPAKTUIECKOM NESITETbHOCTH TI0 MHOTHM HAIPABIICHUSIM.

[enb ocBoeHMs mporpaMMbl yueOHoOro Kypca «I'eometpusi» Ha 0a30BOM ypOBHE OOy4eHUs
— o0meo0pa3oBaTebHOE U OOIIEKYJIBTYPHOE Pa3BUTHE OOYYAIOIIMXCS 4Yepe3 oOecreyueHUe
BO3MOXHOCTH MPUOOPETEHUS W MCTOJIH30BAHMS CUCTEMATHUYCCKIUX T€OMETPUUECKUX 3HAHUN U



JCUCTBUH, CICM(PUIHBIX TEOMETPHH, BO3MOKHOCTH YCIEITHOTO MPOJODKCHHS 00pa3oBaHUs
0 CTICIIMAIBHOCTSIM, HE CBS3aHHBIM C MPUKIIATHBIM HCIIOIH30BAHUEM T€OMETPHUH.

[Iporpamma 1o TeoMeTpuu Ha 0a30BOM YpOBHE TpeTHA3HAUCHA I OOYyYaronIuXxcs
CpEeIHEW WIKOJIBI, HE HWCIBITHIBABIINX 3HAYUTEIBHBIX 3aTPyJHCHHH Ha YPOBHE OCHOBHOTO
oOmrero oopazoBanus. Takum 00pa3zom, oOydaroniyecss Ha 0a30BOM yYpOBHE JOJKHBI OCBOUTH
o0IIue MaTeMaTHYECKHEe YMEHUS, CBSI3aHHBIC CO CICIUPUKON TeOMETPHH U HEOOXOIUMBIC IS
KU3HA B COBpEMEHHOM oOmectBe. Kpome 3TOro, OHM HUMEIOT BO3MOXHOCTh H3YYUTh
reoMeTpuro Oosiee TIyOOKO, €Ci¥M B JlallbHEHMIIEM BO3HUKHET HEOOXOAMMOCTh B
TCOMETPUICCKUX 3HAHUAX B TPO(DECCHOHATBLHON eI TeITLHOCTH.

JlocTkeHue el OCBOSHHUS POrpaMMbl 00€CIIEUNBACTCS PEIIEHUEM COOTBETCTBYIOIINX
3amau. [IpuopureTHBIMU 3amadamMu OCBOCHHUs Kypca «l'eomerpum» Ha 0a30BOM ypOBHE B
10—11 xnaccax sIBIAIOTCS:

e (opmMupoBaHHE TpEACTaBICHUS O TCOMETPUU KAaK YacTH MHUPOBOH KYJIBTYphl U

OCO3HaHKE €€ B3aUMOCBSI3HU C OKPYKAIOIITUM MUPOM;

e (QopmMupoBaHHe MpEACTaBICHUS O MHOTOTPAaHHUKAX M Telax BpAIICHUS KaK o
BOYXHEHIIIMX MaTEeMaTHYECKUX MOJICIISX, TIO3BOJIIOIIMX OMUCHIBATh M M3y4aTh Pa3HbIC
SIBJICHUS OKPYIKAIOIIETO MUPA;

e (opMupoBaHHEe yMEHHUS pPACIO3HABaTh HAa YEpPTEkKaxX, MOJECIAX M B PEATbHOM MHPE
MHOTOTPAaHHUKH M TeJla BPAIllCHHUS,

e OBJAJCHHE METOJAAMH peHIeHUs 3a7ad Ha T[OCTPOEHUs Ha H300paKEHUSIX
IPOCTPAHCTBEHHBIX (DUTYD;

e (opmupoBaHHe yYMEHHS ONEPUPOBATb OCHOBHBIMHU TOHSTHSIMU O MHOTOTPaHHUKAX U
TeJaxX BpalleHHs] U UX OCHOBHBIMHU CBOWCTBAMU;

e OBJAJICHHE AJTOPUTMAMU DPEIICHHUS OCHOBHBIX THIOB 3a7a4; (OPMHpPOBAHUE YMEHHS
NPOBOAUTH  HECJOXKHBIE  JOKa3aTeIbHBIE  PACCYXKACHHS B  XOJI€  pEIICHUs
CTEPEOMETPUUECKHUX 3324 U 3a/1a4 C IPAKTUIECKUM COJIePKAHUEM;

e pa3BUTHE MHTEIUICKTYaJIbHBIX M  TBOPYECKUX CIHOCOOHOCTEH  00ydaromuxcs,
N03HABATEILHON aKTUBHOCTH, UCCIIEIOBATEIBCKUX YMEHUN, KPUTUYHOCTH MBIIUICHHUS;

e (QopmupoBanre (YHKIIMOHATBHONW TPaAaMOTHOCTH, PEIEBAHTHOW T'E€OMETPUHU: yMEHHE
pacrno3HaBaTh MPOSIBICHUS T€OMETPUIECKUX MOHIATHH, 00BEKTOB M 3aKOHOMEPHOCTEH B
pEANbHBIX KU3HCHHBIX CUTYallUSX U TMPU HU3YYECHUU JPYTUX y4EeOHBIX MPEIMETOB,
MPOSIBIICHUS 3aBUCUMOCTEH W 3aKOHOMEPHOCTEH, (QOpMyIHpOBaTH HMX Ha S3BIKE
T€OMETPUU M  CO3/1aBaTh TEOMETPUUYECKHE MOJEIH, TMPUMEHATh OCBOCHHBIN
T€OMETPUYECKUIN  ammapaT JUisi pEIIeHHs MPaKTHKO-OPUEHTUPOBAHHBIX  3ajad,
WHTEPIPETUPOBATH U OIICHUBATH MOJyYCHHBIE PE3yIbTATHI.

OTnUuuTeTFHOW OCOOCHHOCTHIO MPOTPAMMBI SBIISIETCS BKIIOYEHHE B KYPC CTEPEOMETPHH

B Hadajie €ro W3y4YeHHUs 3a7adv, pemaeMbIX Ha YPOBHE WHTYUTUBHOTO TIO3HAHUSA, U
ompesienéHHBIM 00pa30M OpraHW30BaHHAs paboTa HAJl HUMH, YTO CIIOCOOCTBYIOT Pa3BUTHIO
JOTUYECKOTO W TMPOCTPAHCTBEHHOTO MBIIIUICHHUS, CTHUMYJIUPYET NPOTCKAHWE WHTYHTHBHBIX
MPOIIECCOB, MOTHBUPYET K JaTbHEHIIIEMY N3YUEHUIO TIPEAMETA.

[Ipenmoutenne oTmaéTcs HATIATHO-KOHCTPYKTUBHOMY METOAY OOydYeHHUs, TO €CTh
TEOPETUUYECKUE 3HAHUS WMEIOT B CBOCH OCHOBE YYBCTBEHHOCTH MPEIMETHO-TPAKTHUECKOU
JEeSTENbHOCTH. Pa3BUTHE TPOCTPAHCTBEHHBIX TMPEACTABICHUN Yy Yy4almMxcs B  Kypce



CTEpEOMETPHUH MPOBOAMUTCS 32 CUET pEeUISHUs 3a/1ay Ha CO3/1aHHE MPOCTPAHCTBEHHBIX 00Pa30oB U
3aJa4 Ha OIEPUPOBAHUE IPOCTPAHCTBEHHbIMH oOpasamu. Co3maHue o0Opasza IMPOBOAUTCS C
OMOPOW Ha HATJSAHOCTb, a ONEPUPOBAHUE 00PA30M — B YCIOBHSIX OTBJICUYEHHS OT HATJISIAHOCTH,
MBICJICHHOT'O U3MEHEHHUS €r0 UCXOJHOI'0 COAEPKAHHUS.

OcHOBHBIE cozaepkaTenbHble JIMHMM Kypca «l'eomerpum» B 10-11 Kiaccax:
«MHororpaHHukmn», «IIpsiMble U TUIOCKOCTHU B IIPOCTPAHCTBEY, «Tena BpameHus», «BeKTopsl 1
KOOpAMHATBI B IPOCTpaHCTBE». POPMUPOBAHUE JIOTMYECKUX YMEHUW pPaCIpenesieTcs He
TOJIBKO TI0 COJIep KaTeNIbHbIM JIMHUSM, HO M MO rojaM oOy4eHHsI Ha YPOBHE CPEJIHEro OOLIero
oOpa3zoBaHus.

Copnepxanue 00pa3oBaHMs, COOTBETCTBYIOIIEE MPEIMETHBIM pE3yJbTaTaM OCBOEHUS
paboueil mporpamMMbl, pacHpeneNEéHHbIM [0 TrojaM OOYyYeHHMs, CTPYKTYPHUPOBAHO TaKUM
o0pa3oM, 4TOOBI OBJAJEHUE TE€OMETPUYECKUMH MOHSATHSAMU M HABBIKAMH OCYIIECTBISIOCH
MOCJIEIOBATEIbHO M TOCTYIMATEIbHO, C COOJIIOJICHUEM MPUHIUIIA TPEEMCTBEHHOCTH, YTOOBI
HOBBIE€ 3HAHMS BKJIIOYAIMCh B OOILIYI0 CHUCTEMY T€OMETPUYECKHX MpPEeICTaBICHUN
oOy4aromuxcs, paciupss 1 yrayosnss e€, o0pazysi IpOYHble MHOYKECTBEHHBIE CBS3H.

MECTO YYEBHOI'O KYPCA B YYEBHOM IIVIAHE

Ha usyudenue reomeTpun otBoauTcsa 2 yaca B Hegento B 10 knacce u 1 yac B Hexenmo B 11
KJ1acce, BCETo 3a JiBa rojia ooydenus - 102 yuyeOHbIX yaca.
COIJEP)KXAHHUE YYEBHOI'O KYPCA

10 KITACC

IIpsiMmble ¥ IVIOCKOCTH B MPOCTPAHCTBE

OcHoBHbIE TIOHATHUS cTepeoMeTpuu. Touka, npsimasi, INIOCKOCTb, MPOCTPAaHCTBO. [loHsTHE
00 aKCMOMAaTHYECKOM MOCTPOCHHH CTEPEOMETPHH: aKCHOMBI CTEPEOMETPUU U CIEICTBUS W3
HUX.

B3anMHOE pacnonokeHue NpsMbIX B MPOCTPAHCTBE: MEPECEKAIOLINECs, apalielIbHbIe U
cKpeluBatouiuecss npsimble. [lapamienbHOCTh MNPSIMBIX M IUIOCKOCTE B MPOCTPAHCTBE:
NapajuieJIbHbIE MPAMBIE B IIPOCTPAHCTBE; IMAPAIUICIBHOCTh TPEX MPSAMBIX; MAPAILICIBHOCTH
MpSAMOM M IUIOCKOCTH. YTJbl C COHAIIPaBICHHBIMU CTOPOHAMH; YTOJ MEXKIy NPSMbIMU B
npoctpanctBe. [lapaminenbHOCTh  IUIOCKOCTEW:  MapajielbHbIE  IIJIOCKOCTH;  CBOWMCTBA
napaymienbHbIX TuiocKocTed. [lpocreiimue mnpocTpaHCTBEHHbIE (UTYpHl Ha TUIOCKOCTH:
TeTpa’ap, KyO, napasuiesenunes; IOCTPOCHUE CEUCHU.

[lepieHAUKYISIPHOCTD TNPAMOM W IUIOCKOCTH: NEPHECHAUKYJSPHBIE MpPSIMBIE B
MPOCTPAHCTBE, MPSIMBIE MAPAUICIbHBIE W NEPHNECHAMKYISPHbIE K IUIOCKOCTH, HPU3HAK
MEPIEHANKYIAPHOCTH MPAMOM W IUIOCKOCTH, TEOpeMa O TMPSIMOM MEPHEHAUKYISIPHOU
IJIOCKOCTH. YTJIbI B IMPOCTPAHCTBE: YTOJI MEXAY NPSIMOM M IUIOCKOCTBIO; IBYTPAHHBIM YToJI,
JIMHEMHBIN YroJl ABYIPAaHHOIO yria. lleprneHauKysp U HaKJIOHHBIE: pACCTOSIHUE OT TOYKH 1O
IJIOCKOCTH, PACCTOSIHUE OT MpPSMOW JO IUIOCKOCTH, MPOEKUHs (PUTIyphl Ha TJIIOCKOCTb.
[leprieHAUKYISIPHOCTh IJIOCKOCTEM: NPU3HAK MEPHEHIUKYISIPHOCTH JIBYX IIJIOCKOCTEM.
Teopema 0 TpEX MeprIEeHANKYIApPaX.



MHororpaHHuKH

IloHATHE MHOIOrpaHHUKA, OCHOBHBIE JJIEMEHTHl MHOIOTPAHHUKA, BBIIYKIbIE U
HEBBINYKJIbIE MHOTOIPaHHMKH, pa3BEPTKa MHOrorpaHHuka. Ilpusma: nN-yronbHas IpusMa;
IPaHUd U OCHOBAaHMS MPU3MBI; MpsAMas U HAKJIOHHAs IPU3Mbl; OOKOBAsl U MOJHAs MOBEPXHOCTh
npusMsbl. Ilapannenenunen, NpsAMOyroiabHbIM Hapajuliesienuien U ero csoucrea. [Iupamuna: n-
yroibHasi NUpaMH]ia, TPaHU U OCHOBAaHWE NUPAMUAbI; OOKOBas M IMOJIHASI TOBEPXHOCTH
MApaMUJIbl; TpPaBWIbHAS W yCEYEHHAs MNUpaMuAa. OJIEMEHTHl MPU3Mbl W MHUPAMUIBI.
IIpaBunbHBIE MHOTOTPAHHUKU: ITOHATUE IIPABUIILHOIO MHOI'OTPAHHUKA; NPAaBUJIbHAS IIPU3MA U
npaBWiIbHAs NMUPaMKUAA; MpPaBWIbHAS TPEyrojbHas NMUpamMuia M NPaBUIbHBIA TETpa’np; KyoO.
IIpencraBneHne O MPaBWIBHBIX MHOTOIPAHHUKAX: OKTa’Ap, A0AEKa’ap U ukoca’ap. CeueHuns
MIPU3MBI U IUPAMUBI.

CummMmeTpusi B MPOCTPAHCTBE: CUMMETPHS OTHOCUTEIBHO TOYKH, NPSIMOM, IJIOCKOCTH.
DNeMEeHTBl CHMMETPHUH B MUPAMUIAX, NTapaJuIeNIENUNEAAX, IPABUIBHBIX MHOTOTPAHHHUKAX.

Brrunciienne 31eMeHTOB MHOTOTPaHHUKOB: pEOpa, AuaroHanu, yribl. [lnomans 60koBoit
IIOBEPXHOCTU M IIOJHOM IOBEPXHOCTHU IPSIMOM NIPHU3MBI, IUIOLIAJb OCHOBAHUH, TEOpEMa O
OOKOBOM MOBEPXHOCTH MpsiMOM mpu3Mbl. [lnomaas GOKOBOW MOBEPXHOCTH U TOBEPXHOCTH
NPaBWIBHON MHUPAMHUJIBI, TEOpEMA O IUIOMAaM yceu€HHOU nupamujsl. [lonsarue o6 oObEMe.
O06bEM nHpaMuIbl, MPU3MBI.

[lono6ubie Tenma B mpoctpaHcTBe. COOTHOUIEHUS MEXIY IUIOMAIIMHU MOBEPXHOCTEH,
00BpéMaMH ITOJOOHBIX TEI.

11 KIJACC

TeJsia BpameHus

Hunuaapuyeckas MOBEPXHOCTh, O0Opasylollde HJIMHIPUYECKOW TOBEPXHOCTH, OCh
MWIMHAPUYIECKON ToBepXHOCTH. [lMimHap: ocHOBaHMs M OOKOBasi TOBEPXHOCTh, 0Opasyroias
1 OCh; TIJIOIIAIb OOKOBOM M MOJTHOM TOBEPXHOCTH.

Konnueckas moBepXHOCTh, 00Opasyloliue KOHUYECKOW IMOBEPXHOCTH, OChb WU BEpIIMHA
KOHHUYECKON MoBepXHOCTH. KOHyC: OCHOBaHME M BEpIIMHA, OOpa3yrolias U OCh; IUIOMIAIh
OOKOBOM M TOJHOW MOBEPXHOCTH. Y CEUEHHBIM KOHYC: 00pa3yrolue M BBHICOTA; OCHOBAHUSA U
OOKOBasi TOBEPXHOCTb.

Cdepa m map: meHrtp, paauyc, AWAMETp; IUIONIAAb MOBEPXHOCTH cdepbl. BzanmHoe
pacnoyiokeHne cepbl ¥ TNIOCKOCTH; KacaTelbHas IJIOCKOCTh K cdepe; TUIoMaab cQepsl.

N300pakeHne Ten BpalleHus Ha MIIOCKOCTH. Pa3BépTka muMHIpa U KOHYCA.

KoMmOuHanuu Tten BpalieHuss ¥ MHOTOTPAHHUKOB. MHOTOTpaHHMK, OINUCAHHBIM OKOJO
cdepsr; cdepa, BIMCaHHAS B MHOTOTPAHHUK, WU TEJIO BPAIIICHHUS.

[TonssitTme 00 o00BEMe. OcHOBHBIE CcBoMcTBa 00BEMOB Ten. Teopema 00 00BEME
NPSIMOYTOJILHOTO Tapajuiesnienunena u cieactBus u3 He€. O0bEM muanHApa, Konyca. O0bEM
mapa ¥ Iiomasb cepesl.

[TogoOnble Tenma B mpocTpaHcTBe. COOTHOILICHHSI MEXAY IUIOIIAJSIMHU TOBEPXHOCTEH,
o0béMamu MOAOOHBIX TEJL.

Ceuennsi 1wiIuHApa (MapauieibHO W MEPHEHIUKYISPHO OCH), CEUYECHHS KOHyca
(mapaJineabHOe OCHOBAHUIO M ITPOXOASIIEe Yepe3 BEPIUIMHY), CEUCHUS Iapa.



BekTOopbl 1 KOOPAUHATHI B IPOCTPAHCTBE

BekTtop Ha 1miockocth M B mpocTpaHcTBe. CIOXKEHHWE W BBIUMTAHUE BEKTOPOB.
YMHOXEHHE BeKTopa Ha 4ucio. Pa3noxeHue BeKTopa Mo TpEM HEKOMIUIAHAPHBIM BEKTOPAM.
[IpaBuno napamnenenunena. Pemenue 3aaay, CBA3aHHBIX C MPUMEHEHUEM IPaBUJ IEUCTBUM C
BekTopamu. [IpsMoyrosnpHas cucTemMa KOOpAMHAT B MpocTpaHcTBe. KoopaumHaThl BeKTOpa.
[Ipocrelimue 3amayn B KOOpAMHATax. YTroia Mexay Bekropamu. CkalspHOe NpOoU3BEICHUE
BEKTOPOB. BbIunciieHHe YIIIOB MEXIy HPSMBIMU U IMJIOCKOCTAMU. KoOpaMHATHO-BEKTOPHBIN
METO/I IIPU PELICHUU T€OMETPUUECKUX 3aau.
INJIAHUPYEMBIE PE3YJIbTATHBI

JIMUHOCTHBIE PE3YJIBTATBI

JIM4HOCTHBIC pe3yJbTAaThl OCBOCHHUSI MPOTpaMMbl y4eOHOro mnpeamera «MartemaTuKa
XapaKTEePU3YIOTCS

I'pa:xknanckoe BocnnuTaHme:

c(hOPMUPOBAHHOCTHIO TPAXJTAHCKOW MO3WUIMM OOYyYaromerocss Kak aKTUBHOTO U
OTBETCTBEHHOTO WJIEHAa POCCUHCKOr0O OOIIECTBa, MPEACTABICHHEM O MaTeMaTHYECKUX OCHOBAX
(YHKIIMOHUPOBAHUS PA3IMYHBIX CTPYKTYp, SBJICHUH, MPOLEAYp TPaKIAaHCKOTO OOIIecTBa
(BBIOOPBI, OMPOCHI M TIp.), YMEHUEM B3aUMOJIEHCTBOBATh C COIMAJIBLHBIMA WHCTUTYTaMU B
COOTBETCTBUHM C X (DYHKIIUSAMHU U Ha3HAUCHUEM.

ITaTpuoTHyecKkoe BOCIMTAHUE:

c(hOpPMHUPOBAHHOCTBHIO POCCUUCKON TPaXKAAHCKON MIEHTUYHOCTH, YBAKEHHS K MPOILIOMY
U HACTOAIIEMY POCCHUICKOW MAaTE€MAaTHKH, LIEHHOCTHBIM OTHOUIEHUEM K JOCTHKEHHUSIM
POCCUHCKMX MAaTEMAaTHUKOB U POCCUKMCKON MaTeMaTHYECKOM IIKOJIbI, K MCIOJIb30BAHHUIO ITUX
JOCTHXKEHUH B IPYTUX HayKax, TEXHOJIOTHUAX, cPepax IKOHOMHKH.

JIlyXOBHO-HPaBCTBEHHOI'0 BOCIIUTAHMS:

OCO3HAHMEM JyXOBHBIX IIEHHOCTEH POCCHUHCKOTO Hapoaa; CHOPMUPOBAHHOCTHIO
HPaBCTBEHHOT'O CO3HAHUS, STHUYECKOTO MMOBEAECHUS, CBA3aHHOTO C MPAKTUYECKUM TPUMEHEHUEM
OOCTH>KEHUN HAyKU U AESTEIbHOCTHIO YYEHOTO; OCO3HAHHMEM JIMYHOIO BKJIaJa B IMOCTPOEHUE
YCTOMYHBOTO OyAyIIEro.

JcTeTHYeCKOe BOCIIUTAHME:

ACTETUYECKUM  OTHOUIEHMEM K MHpPY, BKJIIOYas OCTETUKY  MAaTEeMaTHYECKUX
3aKOHOMEPHOCTEH, OOBEKTOB, 3a/ay, peHIeHUi, pacCyKICHUN; BOCIPUUMUYHUBOCTHIO K
MaTeMaTU4YEeCKUM ACIEKTaM Pa3INYHbIX BUJOB UCKYCCTBA.

dusuyecKoe BOCIMTAHME:

c(OPMHUPOBAHHOCTHIO YMEHHUS TPUMEHATh MAaTeMaTHYeCKHEe 3HAaHWS B HWHTEpecax
3I0pOBOTO M Oe30macHOro o0pa3a XKWU3HHW, OTBETCTBEHHOTO OTHOIIEHHUS K CBOEMY 3JI0POBBIO
(3m10poBO€ MHUTaHUE, COATAHCUPOBAHHBIA PEKUM 3aHATUN U OTABIXA, PETYNApHas (u3nUecKas
AKTUBHOCTB); (PU3UYECKOI0 COBEPILICHCTBOBAHMS, MIPU 3aHATUAX CIIOPTUBHO-030POBUTEIHLHON
NeATETbHOCTHIO.

TpynoBoe BocnnTaHue:

TOTOBHOCTBIO K TPYAY, OCO3HAHUEM ILIEHHOCTU TPYAOIIOOUS; UHTEPECOM K Pa3IMYHbIM
chepam npodecCuOHANIBHON NIESITEIbHOCTH, CBA3aHHBIM C MAaTEMaTUKON U €€ MPUII0KEHUSIMH,



YMEHUEM COBEpILIATh OCO3HAHHBIM BBIOOp Oyaymeil mnpodeccun U peanu3OBBIBAThH
COOCTBEHHBIC JKU3HEHHBIC IUIAHBI; TOTOBHOCTBHIO M CIIOCOOHOCTHIO K MAaTeMaTHYECKOMY
00pa3oBaHUI0 U caMOOOPA30BaHUIO HA MPOTSHKEHUU BCEH JKU3HU; TOTOBHOCTHIO K aKTUBHOMY
YUaCTHIO B PEIICHUH MPAKTUYECKUX 33/1a4 MaTEMaTHIYECKON HAPaBICHHOCTH.

IKOJI0rH4ecKoe BOCIIUTAHUE:

c(OPMUPOBAHHOCTHIO HKOJIOTMYECKON KYJIBTYPhI, TMOHUMAHHEM BIHMSHHUS COIHAIBHO-
HYKOHOMUYECKUX TPOILECCOB HA COCTOSHHE MPUPOJHOW U COIMAIBLHOW Cpeibl, OCO3HAaHHWEM
rno0ambHOTO  XapakTepa JKOJOTHYECKHMX TMpoOsieM; OpHeHTalued Ha IpPUMEHEHHE
MaTeMaTHYECKUX 3HAHUU IS peuieHHs 3a/1ad B 00JacTH OKpYKaoIeH cpebl, MIIaHuPOBAHUS
MOCTYIKOB M OIICHKH UX BO3MOXKHBIX MTOCIECTBUH JJIsl OKPY>KAIOIIEH Cpebl.

LleHHOCTH HAYYHOT0 MO3HAHMA:

c(OpPMUPOBAHHOCTHIO MHPOBO33PEHHS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO
pa3BUTHUS HAYKU M OOIIECTBEHHON MPAKTHKHU, TOHUMaHUEM MaTeMaTHIeCKOW HayKH Kak chepsl
YeIIOBEUECKOHN JIEATEIBHOCTH, ITANOB €€ PAa3BUTHS M 3HAYMMOCTH ISl Pa3BUTHS [IUBUIIN3AINH;
OBJIQJICHUEM SI3bIKOM MAaTEMaTUKH M MaTeMaTH4YeCKOW KYJIbTYpOW KakK CPEICTBOM IO3HAHWS
MHUpa; TOTOBHOCTBIO OCYIIECTBIATh NPOSKTHYI0 M HCCIEAOBATEIBCKYIO JEATEIHHOCTD
WHIUBUyalIbHO U B TPYIIIIC.

METANPEIMETHBIE PE3YJIbTATBI

MeranpenMeTHble  pe3yNbTaThl  OCBOEHHUS  MpOrpaMMbl  yuyeOHOro  mpeameTa
«MareMaTuka» XapaKTepU3YIOTCSl OBJIQJICHMEM YHUBEPCAJIbHBIMU  HO3HABAMETbHBIMU
O0elcmeUsIMY,  VHUBEPCATIbHLIMU — KOMMYHUKAMUBHBIMU — OCUCMBUAMY,  VHUBEPCAIbHbIMU
pecyIAmusHbIMU OeUCMBUIMU.

1) Vnueepcanvrole noznasamenvusle oelicmesus, obecneuusarom Gopmuposanue 6az068vix
KOCHUMUBHBIX NPOYECco8 00yuarouuxcsa (0ceoeHue mMemooos NO3HAHUSL OKPYAHCAIOUWe20 MUpa,
NpUMEHEeHUe I02UYECKUX, UCCTe008AMEeNbCKUX Onepayull, ymeHuti pabomams ¢ ungopmayueti).

ba3oBble Jornueckue AecTBUA:

e BBIIBIATh U XapaKTEPHU30BATh CYIIECTBEHHBIC MPU3HAKK MATEMaTHYECKUX OOBEKTOB,
MOHATHH, OTHOIICHUNH MEXIY MOHATHUSMU;, (POPMYyITUPOBATH OIpPEACIICHUS TMOHSITUH;
YCTaHaBJIMBATh CYIIECTBEHHBIN MPU3HAK KIAacCU(UKAIINN, OCHOBAHUS i1 0000IICHMS
Y CpaBHEHUS, KPUTEPUU MTPOBOIUMOTO aHAIIN3A;

e BOCIPUHUMATH, (HOPMYIUPOBATH M MPEOOPA3OBBHIBATH CYXKIACHUS: YTBEPAUTEIbHBIE U
OTpUIIATEIbHBIC, EAUHUYHBIC, YACTHBIC U OOIIUE; YCIOBHBIC,

e BBISABIATh MATEMATHUYECKUE 3aKOHOMEPHOCTH, B3aUMOCBSI3H U IPOTUBOPEUUS B (haKTax,
TAHHBIX, HAONIOACHUSAX W YTBEPXKICHUSAX; MpeIJiaraTh KPUTEPUU ISl BBIABICHUS
3aKOHOMEPHOCTEW U IPOTUBOPEYNI;

e JIeJIaTh BBIBOJBI C WCIIOJIb30BAHMEM 3aKOHOB JIOTHKH, JEAYKTHBHBIX M MHIYKTUBHBIX
YMO3aKJIIOYECHU N, YMO3aKIIOUYEHUH 110 aHAJIOTHH;

e TMPOBOJUTH CAMOCTOSTEIHHO JOKA3aTEIhCTBA MATEMATHICCKUX YTBEPKICHUHN (TIPSMBIE
U OT TMPOTUBHOTO), BBICTPAWBATH APTYMEHTAIMIO, TPUBOJUTH TMPUMEPHI U
KOHTPIPUMEPHI; 000CHOBBIBATH COOCTBEHHBIE CYXKCHUS U BHIBOJIBI;



BBIOMpaTh CMOCOO pelieHus y4dyeOHOM 3ajauu (CpaBHUBATh HECKOJILKO BapHaHTOB
penieHus, BpIOMpaTh HanboJee MOIXOAAIINN ¢ yUéTOM CaMOCTOSATENIbHO BBIICICHHBIX
KPUTEPUEB).

Ba3oBble ncciienoBarebcKue AeCTBHA:

WCIOJb30BaTh  BOMPOCHI  KAaK  MCCJIEAOBATEIbCKUM  WMHCTPYMEHT  TO3HAHUS;
dbopmynupoBaTh BOIMPOCH], (GUKCUPYIOIINE MPOTUBOPEUHE, MPoOIeMy, YCTaHABINBATh
HCKOMO€ M JlaHHOe, (OopMHUpOBaTh THUIIOTE3y, APTYMEHTHUPOBATH CBOIO IO3UIIMIO,
MHEHHE;

MPOBOJIUTh CAaMOCTOSITEJIbHO CIUIAHUPOBAHHBIM HKCIEPUMEHT, HCCIEAOBaHUE TI0
YCTAaHOBJIEHHUIO OCOOEHHOCTEl MaTeMaTH4YecKoro oOBbeKTa, SBJIEHHs, Ipoliecca,
BBISIBJICHUIO 3aBUCUMOCTEN MEXKAY 00BEKTaMU, SIBIICHUSIMU, MTPOIIECCAMU,
CaMOCTOSITEIbHO ~ (popMynupoBaTh O0OOIIEHUS U  BBIBOJALI IO  pe3yJbTaTam
POBEAEHHOTO HAOIOJIEHUS, UCCIIEIOBaHUsI, OIEHUBATh JOCTOBEPHOCTh MOJYYEHHBIX
PE3yIbTAaTOB, BHIBOJIOB U 000OIICHMUIA;

IPOTHO3UPOBATH BO3MOXKHOE PAa3BUTHUE MPOIIECCA, a TAKXKE BBIIBUTATH MPEIAOJIOKEHUS
0 €r0 Pa3BUTHU B HOBBIX YCIIOBHSX.

PabGora ¢ undgopmanmeii:

BBISIBIIATH JAe(MUIIMTHI MHGOPMAIIMK, JAaHHBIX, HECOOXOAUMBIX /IS OTBETAa HA BOIPOC U
JUTSL PEIICHUS 3a/1auu;

BbIOMpaTh HH(OpPMAIMI0O M3 HCTOYHMKOB PA3jIMYHBIX THIIOB, AaHAJIU3UPOBATH,
CUCTEMaTU3HUPOBaTh U MHTEPIPETUPOBATH MH(POPMAIUIO PA3NIUYHBIX BUIOB U (OpM
IpEe/ICTaBIICHUS;

CTPYKTYpPHpOBaTh HMH(POpPMAILIMIO, TMPEACTaBIAT, €€ B  pa3nuyHbiXx (opmax,
WLTIOCTPUPOBATH TpadUyECKU;

OLICHMBATh HAAEKHOCTh HMHPOPMAIMK IO CaMOCTOATENIHHO C(HOPMYIUPOBAHHBIM
KPUTEPUSIM.

2) Vhueepcanvnvle KOMMyHUKAGmMuUEHble Oelicmeus, 00ecnedusaiom chopmuposanHocms
COYUAILHBIX HABLIKOB 00YUAIOUUXCSL.
OO01menue:

BOCIIPHHUMATh ¥ (OPMYITHPOBATH CY)KJICHHSI B COOTBETCTBUU C YCIOBUSAMH H LEISIMH
OOIIeHusT; SICHO, TOYHO, T'PAMOTHO BBIPAKAaTh CBOIO TOYKY 3pEHHS B YCTHBIX U
MMCbMEHHBIX TEKCTaX, JaBaTh MOSICHEHUS MO XOAy PEUICHUs 33a/1a4ld, KOMMEHTHUPOBATh
MOJy4YEHHBIN pe3yJIbTaT;

B X0J/ie 00CYKICHHSI 3a/1aBaTh BOMIPOCHI MO CYIIECTBY 00CYKIaeMOU TEMbI, POOIIEMBI,
pemaeMoM  3ajlaud, BBICKAa3blBaTh MJEH, HAIICJICHHbIE Ha TOUCK PEIICHUS;
COMOCTABJISITh CBOM CYXKIEHUS C CYXICHHSIMU JPYIMX YYaCTHUKOB JHAiora,
OoOHapy>KHUBATh PA3IMYUe U CXOJICTBO MO3HIIHI; B KOPPEKTHOU dopme HOpMYITHpOBATH
pa3HOrjIacus, CBOU BO3PAXKECHUS;

MPEACTABISATh PE3YJIbTAThl PEIICHUS 33a/1a4M, SKCIIEPUMEHTA, UCCIEA0BaHUs, MPOEKTa;
CaMOCTOSITEJIbHO BbIOMpPATh (OpMAT BBICTYIUICHUS C Y4E€TOM 3aJay NpPE3CHTAlNU U
O0COOEHHOCTEH ayJUTOPHHU.

CoTrpyaHn4yecTBo:



e TIIOHUMAaTh M HUCIOJIb30BaTh MPEUMYIIECTBA KOMAHAHOW M WHIUBUIYATBHOW pabOTHI
NpU pElIeHWH Y4YeOHBIX 3a/Jady; MPUHUMATh LEJIb COBMECTHOM JIE€ATEIBbHOCTH,
IUIAHUPOBATh OPraHM3alMI0 COBMECTHOM paboThl, pacmnpenenarb BUAbl padoT,
JIOTOBApUBAThLCSA, OOCYXJaTh MPOILIECC M pPe3yiabTaT paldoThl; 0000IAaTh MHEHUS
HECKOJIbKUX JIIOACH;

e YYacTBOBaTh B IPyNNHOBBIX (popMmax padboThl (00Cyk1eHNsA, OOMEH MHEHUH, «MO3TOBbIE
HITYPMBI» U UHBIE); BBITIOJIHITH CBOIO YaCTh pa0OTHl M1 KOOPAMHUPOBATH CBOU JIEHCTBUS
C JIpYTUMU 4YJ€HaMU KOMAaHJIbl; OLIEHUBATh KAYECTBO CBOErO BKJAaJa B OOLIMN MPOAYKT
0 KPUTEPHUSM, CPOPMYITUPOBAHHBIM YHACTHUKAMHU B3aUMOJICUCTBHSL.

3)  Vuusepcanvuvie pezynamusnvie  Oelicmeus, —obecneuusarom  PopMuposaHue

CMBICI0BBIX YCMAHOBOK U JHCUSHEHHBIX HABLIKOG TUYHOCMU.

Camoopranusanus:

e COCTaBJATH IUIAH, AJITOPUTM PEILIEHUS 3a/1a4u, BEIOMPATh CIOCOO pelIeHUs ¢ YUETOM
UMEIOIIUXCS PECYPCOB U COOCTBEHHBIX BO3MOKHOCTEH, apryMEeHTUPOBATh U
KOPPEKTHPOBATh BAPUAHTHI pELICHUH C Y4ETOM HOBOM MHGOPMAIIIH.

CaMOKOHTPOJIb:

e BIIAJICTh HABBIKAMHM T03HABATEIBHOM peQEKCUU KaK OCO3HAHUS COBEPIIAEMbIX
JNEUCTBUH W MBICIHUTEIBHBIX TMPOIECCOB, HMX PE3YJbTATOB; BIAJETh CIOCOOaAMU
CaMOMPOBEPKU, CAMOKOHTPOJIA Tpoliecca W pe3yjbTaTa pEHIeHUS MaTeMaTHYeCKOu
3a/1a4H;

e TMPEIBUAETh TPYAHOCTH, KOTOPbIE MOTYT BO3HHKHYTbH MPHU PEIICHUMU 3aJa4H, BHOCUTH
KOPPEKTHUBBI B JIEATEILHOCTh Ha OCHOBE HOBBIX OOCTOSITEIBCTB, JAHHBIX, HAMJIEHHBIX
OIIMOOK, BBISIBICHHBIX TPYAHOCTEH;

e OIEHUBATh COOTBETCTBHUE pe3yJbTaTa LIETU U YCJIOBHSAM, OOBSICHATH MPUUHUHBI
TOCTIKEHUSI WJIM HEIOCTHKEHUS PEe3yJIbTaTOB NEATENbHOCTH, HAXOIUTh OIIMOKY,
JaBaTh OLICHKY MPUOOPETEHHOMY OIIBITY.

INPEAMETHBIE PE3YJIBTATBI
10 KIJACC

OnepupoBaTh MOHATHAMU: TOYKA, MPSMasi, IIIOCKOCTb.

[IpuMeHSTh aKCHOMBI CTEPEOMETPUHN M CICJCTBHS U3 HUX MPU PEIICHUH T€OMETPUICCKHIX
3a/1ad.

OnepupoBaTh TOHATHSAMH: IMAPAIUICIBHOCT, M NEPHEHIUKYISIPHOCTh TPSAMBIX U
TTOCKOCTEM.

KiraccugunmpoBath B3aMHOE PACIOJIOKEHHUE MPSIMBIX U TJIOCKOCTEN B MPOCTPAHCTRBE.

OnepupoBaTh TOHSATHUSMH: JBYI'PAHHBIM yroj, TpaHW JBYIPaHHOTO yria, peopo
JIBYTPAHHOTO yTJja; JMHEHHBIN yTroJl ABYTPAHHOTO yIJa; TPpaJycHas Mepa JABYrPaHHOIO yIJIa.

OnepupoBaTh TMOHATHSIMH: MHOTOTPAHHHMK, BBITYKJIBIH W HEBBITYKJIBIH MHOTOIPaHHUK,
3JIEMEHTHI MHOTOIpaHHUKA, ITPaBUIbHBI MHOTOTPAHHHK.

Pacno3naBaTh OCHOBHBIC BHJIBI MHOTOTPAaHHHUKOB (IIUpaMua; Mpu3Ma, MPSIMOYTOIbHBIN
napasienenunes, Kyo).



Knaccupunmpoath MHOTOTpaHHHMKH, BBIOMpas OCHOBaHUSA ISl KiaccUUKAIUU
(BBIMMYKJIbIE M HEBBIMYKJIBIE MHOTOTPAHHHMKH; MpaBUIbHbIE MHOTOTPAaHHUKHU; MpSMbIE U
HAKJIOHHBIE MTPU3MBbI, ApAJIJICICHUIIEIbI).

OnepupoBaTh NOHATUSAMU: CEKYIAs MIIOCKOCTh, CEYEHUE MHOTOI'PAHHUKOB.

OOBICHATH NPUHLIMIIBI TOCTPOEHUS CEYEHU I, UCTIOIb3YSl METOJI CIE0B.

Ctpouth ce4eHHs] MHOTOTPAHHUKOB METOJIOM CJIEJIOB, BBINOJHATH (BBIHOCHBIE) IIOCKHUE
YepTeX U U3 PUCYHKOB IMPOCTHIX 00BbEMHBIX (QUTYD: BUJ CBEPXY, COOKY, CHU3Y.

Pemate 3amauM Ha HaxOXXJEHUE TEOMETPUYECKMX BEIMYMH 10 oOpa3luaMm Wiu
aNropuT™MamM, NPUMEHSSI U3BECTHBIE AHAIUTUYECKUE METOJbl MPU PEUIEHUU CTaHJAPTHBIX
MaTeMaTUYEeCKUX 3a/7a4 Ha BBIYUCIICHHE PACCTOSHUNA MEXAY ABYMsS TOYKAMU, OT TOUYKH O
MPSIMOM, OT TOYKHU JI0 TIIOCKOCTH, MEXK]TY CKPEIIUBAIOIIUMUCS MPSIMBIMH.

Pemate 3amauM Ha HaxOXJIEHUE TEOMETPUYECKMX BEIMYMH 10 oOpasluaMm Huiu
aNropuTMaM, NPUMEHSSI U3BECTHBbIE AHAIUTUYECKUE METOJbl MPU PEUICHUU CTaHJAPTHBIX
MaTeMaTUYeCKUX 3a]ad Ha BBIYMCICHUE YIJIOB MEXKIY CKPEIIMBAIOMIMMUCS MPSMBIMHU, MEXKITY
NPSIMOM U TIIOCKOCTBIO, MEXAY IUIOCKOCTSAMHU, IBYTPAHHBIX YTJIOB.

Boruucnars 00bEMBI U TIIOMIAIM TOBEPXHOCTEH MHOTOIPAHHUKOB (TIpU3Ma, MUPAMUJIA) C
npUMEeHeHHEeM (OpPMYIN; BBIUMCISATH COOTHOIICHHMS MEXIY IUIOMIAASIMU TOBEPXHOCTEH,
00BEMaMHU MOAOOHBIX MHOTOI'PAHHUKOB.

OnepupoBaTh MOHATUSAMH: CHUMMETpPUS B TMPOCTPAHCTBE; LEHTP, OCb M IJIOCKOCTb
CUMMETPHH; IIEHTP, OCh U MIIOCKOCTH CUMMETPHUH (PUTYPBHI.

W3BnekaTs, mpeoOpa3oBbIBaTh U MHTEPIPETUPOBATH MH(OPMAIUIO O MPOCTPAHCTBEHHBIX
reOMETPUYECKUX PUrypax, MpeJACTaBICHHYIO Ha YepPTeKaxX U pPUCYHKAX.

[Ipumenste rTeoMerpuueckue GakThl IS peHIeHUs CTepeoOMEeTpPUUYECKHX —3ajad,
IPEIOJIaraliX HECKOJIBKO IIAroB pPEeHIeHUs, €CId yCIOBUS MPUMEHEHUS 3aJlaHbl B SIBHOM
dbopwme.

[IpumenHsTh mpocTeilliie MPOrpaMMHBIE CPEACTBA M AJIEKTPOHHO-KOMMYHUKAIIMOHHBIE
CUCTEMBI MIPU PEIICHUU CTEPEOMETPUUECKUX 3a1a4.

[IpuBomUTH mNpUMEPHl MATEMATHUYECKHX 3aKOHOMEPHOCTEH B TPHUPOAEC U >KU3HH,
pacrno3HaBaTh MPOSBICHHE 3aKOHOB T€OMETPUHU B UCKYCCTBE.

[IpuMeHATh MOJTy4YEHHBbIE 3HAHMS HA NPAKTUKE: aHAJIU3UPOBATh peajbHbIE CHUTYyallud U
IPUMEHATh W3Y4YEHHBbIE IOHATUS B  IIPOLlECCE IOWCKA PEHIEHUS  MaTeMaTH4YEeCKH
copMyITUPOBAHHON MPOOIEMBbI, MOJEIUPOBATh PEalIbHbIE CUTYallUd Ha SI3bIKE T'€OMETpUH,
HCCJIEI0BATh NOCTPOEHHBIE MOJIENIN C UCIOJIB30BAHUEM F€OMETPUUYECKUX MOHITHI U TEOpEM,
anmapata anreOpbl; pemaTh MpPaKTUYECKHE 3aJauyd, CBS3aHHBIE C  HaXOXJIECHUEM
r€OMETPUYECKUX BEJIHUYHH.

11 KIIACC

OnepupoBaThb MOHATHUSIMU UUJIMHIPUYECKast MMOBEPXHOCT, oOpa3yromue
UMWJTUHIPUYECKOM  TMOBEPXHOCTH; UWJIMHJIP; KOHHUYECKass [OBEPXHOCTh, OOpasyromime
KOHMYECKOI MOBEPXHOCTH, KOHYC; chepruecKas MOBEpXHOCTb.

Pacno3naBath Tena BpaiieHus: (HUIMHAP, KOHYC, cdepa U map).

OOBACHITH CIOCOOBI OJIYYEHUS TEJT BPAIICHUS.



KnaccudunnpoBath B3aMHOE pacnoyioxkeHue cpepbl U MIOCKOCTH.

OnepupoBaTh MNOHATHUSIMHU: IIAPOBOM CETMEHT, OCHOBAaHHUE CETMEHTA, BBICOTA CETMEHTA;
IApOBOM CIIOM, OCHOBAHME IIAPOBOI0 CJIOS, BHICOTA IIAPOBOIO CJIOS; IAPOBOM CEKTOP.

Boruncnsate 00BEMBI U TUIOIIAM MMOBEPXHOCTEH TeJl BpAIllEHHS, TEOMETPUUECKUX TEI C
MpUMEHEHUEM (HOPMYII.

OnepupoBaTh MOHATUSMU: MHOTOTPAHHUK, BIUCAHHBIA B chepy M OMHUCAHHBIM OKOJIO
ctepsr; chepa, BnUcaHHAS B MHOTOIPAaHHUK WM TEJIO BPAICHUSI.

BbluncnsaTh COOTHOIICHUS MEXIY IUIOMIAASMHU TMOBEPXHOCTEH M OOBEMAMHU MOJIOOHBIX
TeJl.

N3o0paxate u3ydaembie (UTYpbl OT PYKH M C MPUMEHEHUEM TMPOCTHIX UYEPTEKHBIX
WHCTPYMEHTOB.

BoInonHATh (BBIHOCHBIC) TUIOCKHE YEPTEKHU U3 PUCYHKOB MPOCTHIX O0BEMHBIX PUTYP: BUA
CBEpXY, COOKY, CHU3Y; CTPOUTH CEUCHUS TEJ BpaIllCHUSI.

N3Bnekarsb, HHTEPIPETUPOBATh U MPEOOPA30BHIBATH MHPOPMAIIHIO O MPOCTPAHCTBEHHBIX
r€OMETPUUECKUX (UTypax, MPeJCTABICHHYIO HA YEPTEKaX U PUCYHKAX.

OnepupoBaTh MOHATHEM BEKTOP B MPOCTPAHCTBE.

BbINOJIHATE 1EUCTBUSI CIOKEHUSI BEKTOPOB, BRIUUTAHUS BEKTOPOB U YMHOXKEHUSI BEKTOpA
Ha YUCJI0, OOBSICHATh, KAKUMHU CBOMCTBAMU OHU 00JIa/IafOT.

[TpuMeHsTh TpaBUIIO MapajiesienuIeaa.

OnepupoBaTh MOHATUSAMHU: JIEKAPTOBBI KOOPAMHATHI B IMPOCTPAHCTBE, BEKTOP, MOAYJb
BEKTOPA, PAaBEHCTBO BEKTOPOB, KOOPAWHATHI BEKTOPA, YroOJ MEXAY BEKTOPaMH, CKaJspHOE
IIPOU3BECHNUE BEKTOPOB, KOJJIMHEAPHBIE U KOMILJIAHAPHBIE BEKTOPHI.

Haxonuts cymMmMy BEKTOPOB U ITPOM3BEICHUE BEKTOPA HA YUCIIO, YIOJI MEXKAY BEKTOpPaMH,
CKQJISIPHOE ITPOU3BEICHUE, PACKIIAABIBATH BEKTOP IO ABYM HEKOJUIMHEAPHBIM BEKTOPAM.

3anaBaTh MJIOCKOCTh YPAaBHEHHEM B JIEKapTOBOW CHCTEME KOOPAHHAT.

[Ipumensate rTeoMerpuueckue GakThl IS pEHIeHUS CTePEeOMETPUUYECKHX —3ajad,
MPEIIOJIArallIuX HECKOJIBKO IIAroB PELICHUs, €CJIM YCIOBUS IPHUMEHEHHS 3aJaHbl B SIBHOU
dbopwme.

Pemate npocTeine reoMeTpuIeCKUe 3a1a4 Ha IPUMEHEHUE BEKTOPHO-KOOPIMHATHOTO
METO/1A.

Pemate 3amaun Ha [0Ka3aTeIbCTBO MATEMAaTHUYECKUX OTHOIIEHUW UM HAXOXKJICHUE
Tr€OMETPUYECKUX BEIMYMH MO 00pa3liaM WM aJifOpUTMaM, MPUMEHSST U3BECTHBIC METOBI MIPU
PEILICHUH CTaHIAPTHBIX MATEMATUYECKUX 3aa4.

[IpuMeHATs MpoCTENIINE NPOTPaMMHBIE CPEACTBA M JJIEKTPOHHO-KOMMYHUKAIMOHHBIE
CHUCTEMBI IIPU PELICHUU CTEPEOMETPUUECKHUX 3a]1a4.

[IprBoAMTE NpUMEpPBl MATEMATHYECKUX 3aKOHOMEPHOCTEW B TMPHUPOJAE U IKU3HHU,
pacrno3HaBaTh NPOSABJICHUE 3aKOHOB FT€OMETPUU B UCKYCCTBE.

[IprMeHATh MOJIyYECHHBIE 3HAHMS HA NPAKTUKE: AHAIM3UPOBATH PEATbHBIE CUTYyalHU H
MPUMEHATh W3YYECHHBIE TMOHATHS B  IPOLECCE IMOWUCKAa PEIICHUS MaTeMaTU4YeCKH
c(hopMyJIUpPOBAaHHOW MPOOIEMBI, MOACIUPOBATH PEANIbHBIC CHUTYallUM Ha SI3bIKE T€OMETPHH,
HCCIIEIOBATh MTOCTPOEHHBIE MOJIENIA C UCIIOJIb30BAHUEM TF'€OMETPUYECKUX MOHATUN U TEOPEM,
anmapata aiareOpbl; peliarb MPAKTUYECKUE 3aJayd, CBA3AHHBIE C  HAXOXJICHHEM
r€OMETPUYECKUX BEJTMYMH.



TEMATHUYECKOE IINTAHUPOBAHUE

10 KIIACC
KosmmyecTBo yacos DJIeKTPOHHbIE
Ne HanmeHoBaHMe pa3je/ioB U TeM (uudpossbie)
n/n NMPOrpaMmblI Bcero Konrponbubie | Ipaxrirseckite o0pa3oBaTe/bHbIE
padoTsbI padoThI pecypest
1 BBenenune B ctepeoMeTpuio 10
5 [IpsimbIe ¥ IJIOCKOCTH B IPOCTPAHCTBE. 12 1
[MapannenbHOCTh PSMBIX H IJIOCKOCTEH
3 HepneHz[miyns[pHocn, TIPSIMBIX U 12
TUTOCKOCTEH
4 YTrusl MeXy IPAMBIMU U TUIOCKOCTSIMHU 10 1
5 MHororpasHuKu 11 1
6 OO6BEMBI MHOTOTPAaHHUKOB 9 1
7 [ToBTOpEHME: CEUCHMS, pACCTOSTHUS U YTJIbI 4 1
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 68 5) 0
11 KJIACC
Kouan4yecTBo 4acos JJIeKTPOHHBbIE
No 11/ HanmeHnoBaHMe pa3je/ioB U TeM Korrrpoasmsie | Tpakruueckue (un¢posrbie)
NPOrpaMmblI Bcero o0pa3oBaTejibHbIE
padoTsI padoThI pecypest
1 Tena BpameHus 12
2 OO6BEMBI TEN 5
BekTopsl 1 KOOpAMHATHI B MPOCTPAHCTBE 10
4 [ToBTOpEHME, 0606H.I€HI:I€, 7 1
cUCTeMaTH3aIlus 3HAaHUH
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 34 3 0




IHOYPOYHOE IIVTAHUPOBAHHUE
10 KVIACC

Ne
n/n

Tema ypoka

KoaudecTBo 9acoB

Bcero

KonTtpoibHbie
padoTsI

IIpakTH4eckue
padoThbI

Jara
H3yUYeHus

DJIEeKTPOHHbIE
uudposbie
o0pa3oBaTejibHbIE

pecypchbl

OCHOBHBIE ITOHITUA CTCPCOMETPHUU: TOUKA,
npsiMasi, INOCKOCTh, TPOCTpaHcTBO. [IpaBmna
M300paKeHNs Ha pUCYHKAX: N300pakeHUs
HHOCKOCTCﬁ, napajjiCJIbHBIX IPAMBIX
(0Tpe3KoB), cepeuHbI OTPE3Ka

IlonsaTus: MEpECCKaromurecs mI0CKOCTH,
nepeceKarommecs npsamMas 1 Mmi0CKOCTb

IlonsaTus: MEpeCCKarommecs mI0CKOCTH,
nepeceKarmmecs npsamas u mi0CKOCTb

3HaKOMCTBO C MHOTOTpaHHUKaMH,
n300pakeHre MHOTOIPaHHUKOB Ha
PUCYHKAX, Ha MPOEKIIMOHHBIX YePTEKaX

HauanpHbie cBeficHUS 0 KyOe U TupamMue,
ux pa3BEPTKU U Mozenu. CeueHus
MHOTOTPaHHUKOB

HavaneHbie cBeieHus 0 Kyoe U mupamue,
ux pa3BEépTku u Mojenu. CeueHus
MHOTOTPaHHUKOB

ITouartue 06 akCHOMaTUYECKOM IMOCTPOCHUU
CTCPCOMETPUHN: AKCUOMBI CTCPECOMCTPUUN U
CICACTBUA U3 HUX

[TousTHE 00 AKCHOMATHYCCKOM MOCTPOCHUHN
CTCPCOMETPUHN: AKCUOMBI CTCPCOMCTPUU U
CICACTBUA U3 HUX

[TousiTHe 00 aKCHOMATHYECKOM MOCTPOCHUHN




CTCPCOMETPHUH: AKCUOMBI CTCPCOMCTPHUU U
CICACTBUA U3 HUX

[TonsiTne 06 aKCHOMAaTUYECKOM MTOCTPOCHUH

10 CTEPEOMETPUH: aKCHOMBI CTEPEOMETPUH U
CIICZICTBUS U3 HUX
B3anMHO€ pacnoiokeHue npsiMbIX B

11 MPOCTPAHCTBE: MEPECEKAOIINECH,
napajuieNIbHbIe U CKPEIIUBAIONINECS TIPSMBIC
[TapannenbHOCTh IPSMBIX | IJIOCKOCTEH B

12 MPOCTPAHCTBE: MapajlIeIIbHBIC IPSIMBIC B
MPOCTPAHCTBE; MAPAIUIENBHOCTD TPEX
MIPSIMBIX
[MTapannenbHOCTh MPSMBIX | IJIOCKOCTEH B

13 npoctpaHctee: [lapamnensHoCTh IpsMON U
TUTOCKOCTH

14 VYTIIBl ¢ COHANPAaBJICHHBIMUA CTOPOHAMH

15 VYT0J1 MeX Iy TPSIMBIMHU B IPOCTPAHCTBE

16 VYToJ1 MeX Iy IPSIMBIMHU B IPOCTPAHCTBE

17 [TapamienpHOCTh MIIIOCKOCTEM:
napajuieNbHbIe MJI0CKOCTU

18 CBoiicTBa mapaJlIeIbHBIX TUIOCKOCTEH

19 [Ipocreiire npocTpaHCTBEHHbBIE (PUTYPHI HA
IJIOCKOCTH: TETpadip, KyO, mapaiienenumnes

20 [TocTpoenue ceueHuit

21 [TocTpoenune ceuenuit
KonTtposneHas padota no teme "[Ipsimbie u

22 IUIOCKOCTH B npocTpaHcTse. [lapamiensHocTh
IPSIMBIX U IJIOCKOCTER"

93 [leprieHANKYIAPHOCTH MPSAMOMN U MIOCKOCTH:
MePIEeHIUKYIISPHBIC TIPSIMbIE B IPOCTPAHCTBE

24 IIpsimble napasienbHble U




NEPpHNCHAUKYIIAPHBIC K IIJIOCKOCTHU

[IpsiMble napajuiebHbIEC U

25 NEPIEHIUKYIISIPHBIE K IIJIOCKOCTU

26 [Ipu3Hak nepnesauKyISpHOCTH IPSIMOU U
IIJIOCKOCTH

7 [Ipu3Hak nepnesauKyISpHOCTH IPSIMOU U
IIJIOCKOCTH

28 Teopema o psIMOM NEPIIEHAUKYIIAPHON
IIJIOCKOCTH

29 Teopema o0 IpsIMOIL TEPIIEHIUKYIIIPHON
IIJIOCKOCTH

30 Teopema o mpsIMOM NTEPIIEHUKYIAPHON
IIJIOCKOCTH
[lepnieHIuKyNsp U HAKJIIOHHBIE: PACCTOSTHUE

31 OT TOYKH JI0 THIOCKOCTH, PACCTOSTHHAE OT
NPAMOM A0 MIIOCKOCTH
[lepnieHIUKyIIAp U HAKIIOHHBIE: PACCTOSTHUE

32 OT TOYKH JIO THIOCKOCTH, PACCTOSTHHAE OT
IPSIMON JI0 IJIOCKOCTH
[lepnieHIMKyIIAp U HAKJIIOHHBIE: PACCTOSIHUE

33 OT TOYKH JI0 IFIOCKOCTH, PACCTOSHUE OT
IIPSIMON JI0 IJIOCKOCTH
[lepnieHIUKyIIAp U HAKJIIOHHBIE: PACCTOSIHUE

34 OT TOYKH JI0 IIJIOCKOCTH, PACCTOSIHUE OT
IIPSIMOM JI0 IJIOCKOCTH

35 VYTiIbl B IPOCTPAHCTBE: YTOJ MEXKIY IPIMON
U IUIOCKOCTBIO

36 JIByrpaHHBIN yroJl, TMHEHHBIN yroi
IBYTPAHHOTO yIila

37 JIBYrpaHHBIN yroJi, TUHEHHBIN YroJl

JIBYTPAaHHOTO yria




38

[TeprieHAMKYIAPHOCTD IIOCKOCTEMN: IPU3HAK
MEPIEHANKYISIPHOCTH JBYX IIOCKOCTEN

39

[TeprieHAMKYIAPHOCTD IIOCKOCTEMN: IPU3HAK
MEPIEHANKYISIPHOCTH JBYX IIOCKOCTEN

40

[TeprieHAMKYISAPHOCTD MIOCKOCTEMN: IPU3HAK
MEPIECHANKYISIPHOCTH JBYX IIOCKOCTEN

41

Teopema o TpEX nepHeHANKYIIpax

42

Teopema o TpEXx nepneHANKyIIpax

43

Teopema o TpEx nepneHANKyIIpax

44

KonTponsnas pabora no temam
"IlepnieH IUKYISIPHOCTD NPSAMBIX U
"

MJI0CKOCTEN" U "YTIIBI MEXy IPSIMBIMH U
II0CKOCTAMU"

45

[TonsaTre MHOTOTpaHHUKA, OCHOBHBIC
3JIEMEHTHl MHOTOTPaHHUKA, BBITYKJIbIE U
HEBBINYKJIbIe MHOTOTPaHHUKU; Pa3BEPTKA
MHOTOTpaHHUKA

46

[Ipu3ma: N-yronbHas npu3Ma; rpaHu U
OCHOBAaHUS IPU3MBL; IPsIMasi U HaKJIOHHAS
MIPU3MBbI; OOKOBAs U MOJIHAS TIOBEPXHOCTh
MIPU3MBI

47

[Tapannenenunen, npsaMoOyroJibHbII
napaJuieNienumne/ U ero CBoicTea

48

anaMI/ma: N-yrojibHas MMpaMua, rpaHd u
OCHOBAHHC ITMPaAMHIbI; OOKOBas U IOJIHAS
IMOBCPXHOCTD ITUPAaMU/IbI; IIPpaBUJIbHAA U
yceqéHHa;I nupaMmuaa

49

[IpaBUIbHBIE MHOTOTPAHHUKU: TIOHSATHE
MPaBUIILHOIO MHOTOTpPaHHUKA; IPaBUJIbHAS
IpU3Ma U IpaBUWIbHAs MUPaAMUJIA;
MpaBUIIbHAS TPEYTOJIbHAS MUPaMUa U
MIPaBUIIBHBIN TETpasip; KyO




IIpencrasnenue o NpaBUILHBIX

50 MHOTOT'PaHHHUKaX: OKTa3p, NOJACKadAp U 1
UKOCadp.
CummeTpus B IPOCTPAHCTBE: CUMMETPHS
OTHOCHTEIIEHO TOYKH, MPSIMOH, IMIIOCKOCTH.
o1 DneMEeHTbl CAMMETPUH B TUPaMUIAX, 1
napaiesienumne1ax, MpaBUIbHBIX
MHOTOTPaHHUKAX
59 Brrauciienue 31€MeHTOB MHOTOTPaHHHKOB: 1
péOpa, TuaroHasu, yribl
[Tnomaas 60KOBOM MOBEPXHOCTH U MOJTHOMN
53 MTOBEPXHOCTH MIPSIMON TIPU3MBI, TUIOIIATH 1
OCHOBaHUH, TeopeMa 0 OOKOBOM
MTOBEPXHOCTH TIPSIMOU TIPU3MBI
[Tnomaas 60KOBOM MOBEPXHOCTH U
54 MMOBEPXHOCTH MPABMIIBHOM MUPaMUIBbI, 1
TeopemMa o IJIoaal O0KOBOM MOBEPXHOCTH
YCEUEHHOM MUpamMu/Ibl
55 KonTtponbHas padoTa o Teme 1
"MHororpaHHuku"
56 [Tonsitre 06 06BEME 1
57 O06BEM TMpaMuIbI 1
58 O0BEM TUpaMuUIBI 1
59 O0BEM TUpaMuUIBI 1
60 O0BEM TUpaMuUIBI 1
61 OO6BEM MTPU3MBI 1
62 O0BEM npu3MbI 1
63 O0BEM npu3MBbI 1
64 KonTtponsHas padota o Teme "OO0bEMBI 1
MHOTOTPaHHUKOB"
65 [ToBTOpEeHue, 06001IeHNEe CUCTEMATH3AIIHS 1




3HaHuil. [locTtpoenue ceuenuii B
MHOTOTpaHHUKE

[ToBTOpEHUE, 0600IICHNE CUCTEeMATH3AIIHS
3HaHUU. BbIYKCIIEHHE PACCTOSHUMN: MEXIY

66 IBYMSI TOUYKAMH, OT TOYKH JIO TIPSIMOH, OT 1
TOYKH JI0 TUIOCKOCTH, MEXTY
CKPEIIMBAOIIUMUCS MPSIMBIMH
67 Hrorosas koHTpoJIbHAS paboTa 1 1
[ToBTOpeHue, 0600IIeHNE CHCTEeMAaTU3aITUs
3HaHUU. BBIYKCIIEHHE YIII0B: MEXIY
68 CKPEIIMBAOIIUMUCS MPSIMBIMH, MEXTY 1
MIPSIMOH M TUIOCKOCTBIO, IBYTPaHHBIX YTIIOB,
YIII0B MEX]Ty TUTOCKOCTSIMHU
OBUIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 68 5 0
11 KIIACC
Kouan4yecTBo yacos JJIeKTPOHHBbIE
Ne n/n Tema ypoka Kontpoasnbie | IlpakTuyeckue Aara tupposhie
Bcero u3yuyeHusi | oOpa3oBaTebHbIE
padoThbI padoThI pecypes:
1 Cdepa u map: ueHTp, paanyc, IMamerTp; 1
TUTOIIA]Ih TIOBEPXHOCTH CHEPHI
B3aunmMHoe pacriosiosxenue chepbl u
2 IUIOCKOCTH; KacaTelbHask INIOCKOCTh K 1
chepe; iomaas chepsl
3 N306paxkenue cepsl, apa Ha INIOCKOCTH. 1
Ceuenus mapa
[unuuapuyeckasi HOBEPXHOCTb,
4 oOpasyrommue UINHAPHYECKON 1

IOBEPXHOCTHU, OCb I.IHJIHHI[pH‘ICCKOﬁ
MOBEPXHOCTU




Hunmuuap: ocHoBaHuUs U OOKOBast
HOBEPXHOCTb, 00pa3ykommas 1 0Ch; IIOMIAb
OOKOBOM M MOJIHOM MOBEPXHOCTH

N300paskenne NMIMHAPA HA TUIOCKOCTH.
Pa3Béprka uununapa. CeyeHus HUIMHIpA
(TUIOCKOCTBIO, MapATIIICIBbHON UITH
MEPIEHIUKYJIIPHOM OCH LIWJINHAPA)

Konnueckas moBepxHOCTh, 00Opa3yromue
KOHHUYECKOW MMOBEPXHOCTH, OCh U BEPILINHA
KOHMYECKOW IMOBEPXHOCTH

Konyc: ocHOBaHue U BepiInHa,
oOpasyro1as 1 0Ch; IO OOKOBOW 1
ITOJTHOW MMOBEPXHOCTH

Yceu€HHbINM KOHYC: 00pa3yrolue 1 BhICOTA;
OCHOBaHHUS U OOKOBast IIOBEPXHOCTH

10

N300paxkeHne KoHyca Ha MIOCKOCTH.
Pa3BépTka konyca. CeueHusi KOHyca
(TJI0CKOCTHI0, MapaljieNIbHOM OCHOBAHUIO, U
IJI0CKOCTBIO, IPOXOSIIEH Yepe3 BEPIINHY)

11

KomOunarus Ten BpamieHus u
MHOTOTPaHHUKOB

12

MHororpaHHHK, ONUCaHHBIA OKOJIO cepsl;
cdepa, BUcaHHas B MHOTOTPAHHUK WITU B
TEeJIO BpaIleHUs

13

ITonsarue 00 00Béme. OCHOBHBIE CBOUCTBA
00BEMOB Tenn

14

O0BEM IMIMHIIPA, KOHYCA

15

O06BEM mapa u miaomaas chepbl

16

[TogoGHbIE Tena B MPOCTPAHCTBE.
CooTHOIIEHUS MEXY IIOIAIMU
MOBEPXHOCTEH, 00bEMaMHU MTOT00HBIX T




KonTtponsHas padota no Temam "Tena

17 Bpamienus" u "O0beMbl Ten"

18 BekTop Ha MJI0CKOCTH U B IPOCTPAHCTBE

19 CrnosxeHre ¥ BBIYUTAHHE BEKTOPOB

20 YMHOXEHHE BEKTOpa Ha YUCIIO
Pasnoxxenne BexkTopa 1o TpéM

21 HEKOMIUTAHAPHBIM BeKTopaM. IIpaBuio
napajuiesenunea
Pemenne 3amad, CBSI3aHHBIX C

22 MIPUMEHEHHEM ITpaBJI JEUCTBUI ¢
BEKTOpaMH
[IpsimoyronbpHast cucTeMa KOOpIuHAaT B

23 npoctpaHcTBe. KoopauHartel BekTopa.
[Ipocreiimue 3a1a4n B KOOpAUHATAX

24 Yron mexay Bekropamu. CKasipHOE
MIPOU3BEICHNE BEKTOPOB

o5 Brruncnenue yrioB Mexy NpsIMbIMU U
IJIOCKOCTSIMU

26 KoopanHatHO-BEKTOPHBIA METOT IIPU
pELIeHUH TeOMETPUYECKUX 3a/1a4

97 KontponbHas padoTa o Teme "BekTopsl u
KOOPJIMHATHI B MPOCTpaHCTBE"
IToBTOpEHUE, 000OIICHNE 1

08 cucreMmarusanus 3HaHuii. OCHOBHbIE
¢burypsl, GhakThl, TCOPEMBI Kypca
TUTAHUMETPUU
[ToBTOpEHue, 06001mIEeHNE U

29 cucteMmartusans 3HaHuii. OCHOBHbBIE
¢burypsl, ¢hakThl, TEOPEMBI Kypca
TUTAHUMETPUU

30 [ToBTOpEHue, 0600MmEeHNE U




cUCTEMATH3allMs 3HAHUI. 3a1aun
MJIAHUMETPUU U METO/IbI UX PEIICHUS

[ToBTOpEHue, 0600MmICHNE U

31 cucTeMaTH3alus 3HaHui. 3agauu 1
TUTAHUMETPUH U METOIbI UX PEIICHHS
[ToBTOpenue, o6o0IICHNE U

39 cucremaru3anus 3HaHuii. OCHOBHBIE 1
¢burypsl, (GakThl, TEOPEMBI Kypca
CTepeOMEeTpUHr

33 HToroBast KOHTpOJBbHAS paboTa 1

34 [ToBTOpEHue, 060061IEeHNE U 1
cUCcTeMaTH3aIHs 3HAHUH

OBUIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 34




YUYEBHO-METOJMYECKOE OBECIIEYEHUE OEPA3OBATEJBHOIO
MPOLIECCA
OBSIBATEJILHBIE YYEBHBIE MATEPHAJIBI JUISI YYAEHUKA

METOANYECKHUE MATEPHUAJIBI JIS1 YUUTEJIA

HU®POBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbI CETU UHTEPHET






