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IHHOACHUTEJBHASA 3AIINCKA

Pabouass mporpamma yueOHOro kypca «['eomerpus» 06a30BOro ypoBHS mJis
obyuarommxcst 10 —11  kmaccoB  paspaboraHa Ha ocHoBe DeaepanbHOTO
rOCy/IapCTBEHHOIO 00pa30BaTEIbHOTO CTAHJApTa CPENHEro oOIero odpa3oBaHMs, C
y4€TOM COBPEMEHHBIX MHUPOBBIX TpEeOOBaHWM, NPEIBSABISEMBIX K MaTEMaTHYECKOMY
o0pa30BaHHIO, W TPAgULUU pOCCHIICKOro oOpa3oBaHud. Peanuzanus nDporpaMmbl
o0OecreunBaeT OBJAJCHUE KIIOUEBHIMU KOMIIETCHIMSMHU, COCTABIISIIOIIMMHA OCHOBY JJIs
CaMOpa3BUTHS U HENPEPBIBHOTO O0pa30BaHUSA, LEIOCTHOCTh OOIIEKYIbTYPHOIO,
JIMYHOCTHOTO U MIO3HABATEIBbHOTO PAa3BUTHS JMYHOCTH 00YYArOIIUXCS.

HEJIA U3YYEHUA YYEBHOI'O KYPCA

BaxkHocTh yueOHOro Kypca T€OMETpUM Ha YPOBHE CPEIHEro o011ero oopa3oBaHuUs
oOyCJIOBJIEHa MPAaKTUYECKOW 3HAYMMOCTBIO  METAlpeIMETHBIX M  MIPEIMETHBIX
pe3ysnbTaTOB  OOy4YEeHHMs] TE€OMETPUM B  HANpPABICHUM JIMYHOCTHOIO  Pa3BUTHS
oOyuaromuxcs, (OpMUPOBaHUSA (PYHKIMOHAIBHOM MaTeMaTHYEeCKONM TI'PaMOTHOCTH,
M3Y4YEHUsl JIPYyruX Y4eOHBbIX JUCUUIUIMH. Pa3Buthe y 00y4arolmuxcsi MNpaBUIbHBIX
MPEACTABICHUA O CYIIHOCTH W MPOUCXOXKJIECHUH TE€OMETPUYECKUX aOCTpaKIHii,
COOTHOIIEHUH pPEaTbHOTO M HUJCANBHOI0, XapakTepe OTPaKEHHUS MaTeMaTH4EeCKOM
HayKOHN SIBJIEHUH M MPOLECCOB PEATBHOIO MHUpPa, MECTE I'€OMETPUM B CHCTEME HAYK U
pOJIM MaTeMaTHYECKOrO0 MOJECIMPOBAHHWS B HAyYHOM IIO3HAHUM W B IPAKTHKE
CIOCOOCTBYET (POPMUPOBAHUIO HAYYHOTO MHUPOBO33PEHMS YHAILIUXCS, a TAK)KE KayecTB
MBIIUIEHUS, HEOOXOAUMBIX JJIs aJaTalliid B COBPEMEHHOM OOILIECTBE.

['eomeTpus sBisgeTCs OJHUM U3 0a30BBIX MPEIMETOB HAa YPOBHE CPEIHErO OOIIEro
oOpa3oBaHMs, TaK Kak oOOecleuyMBaeT BO3MOXXHOCTb M3yU€HHUs KaK JUCLMILIUH
€CTECTBEHHO-HAYYHOU HANPaBJICHHOCTH, TAK U TYMaHUTAPHOM.

Jlornyeckoe MmbllUIeHHE, (QOpMUpPYEMOE TIPU  HM3YyYEHHH OOyHarolUMUCA
MOHSATUHUHBIX OCHOB I'€OMETPUM W MOCTPOCHHM LEMNOYKH JIOTMYECKHX YTBEPKACHHUI B
XOJIe peuIeHUs] T€OMETPUUYECKUX 3aJa4, YMEHHE BBIIBUIATh U ONPOBEpPraTh TMIOTE3BI
HEIOCPEJICTBEHHO HCITOJIB3YIOTCS MPU PEIICHUH 33/1a4 €CTECTBEHHO-HAY4YHOIO LMKJIa, B
YaCTHOCTHU U3 Kypca (PU3UKH.

YMeHrue OpUeHTHUPOBATHCSA B MPOCTPAHCTBE UIPAET CYUIECTBEHHYIO POJb BO BCEX
00JacTsAX NEeATeNIbHOCTH YenoBeka. OpueHTanus 4eloBeKa BO BpEMEHH U MPOCTPAHCTBE
— HEO00XO0JIMMOE YCJIOBHE €r0 COIMAIbHOTO ObITHS, (pOpMa OTpa)KeHHsI OKPY>KAIOIIETO
MUpa, YCJIOBHE YCHEIIHOTO MO3HAHUS U aKTUBHOTO MPeoOpa3oBaHusl JEHCTBUTEIBHOCTH.
OnepupoBaHu€ MPOCTPAHCTBEHHBIMU OOpa3zaMu OOBEIUHSIET pa3HbIe BUABI YUECOHOU U
TPYJIOBON JESATENbHOCTU, SABISIETCS OJHUM M3 MPOQPECCHOHATBHO BAXKHBIX KAYecCTB,
MO3TOMY aKTyalbHa 3aJada (QOpPMHUPOBAHUS Yy OOYYAIOMIMXCS MPOCTPAHCTBEHHOTO



MBIIUICHUS] KaK Pa3HOBUIHOCTH OOPa3HOrO MBIIUIEHUS — CYIIECTBEHHOIO KOMIIOHEHTA
B [TOATOTOBKE K MPAKTHYECKOU IEATEITbHOCTH 10 MHOTMM HAIPaBIICHUSM.

[lenp ocBoeHust mporpamMmbl yueOHOTo Kypca «l'eomeTpus» Ha 0a30BOM ypOBHE
o0yueHus — o0111e00pa30BaTeIbHOEC M OOIIECKYJIBTYPHOE pa3BUTHE OOYyYaIOIIUXCS Yepe3
o0OecrieyeHUEe BO3MOXKHOCTH TIPHOOPETEHUS W  HUCIIOJIB30BAHUS CHUCTEMATHUYECKHUX
r€OMETPUUYECKUX 3HAHUM W JACUCTBUN, CHEHU(PHUUHBIX TE€OMETPUH, BO3MOXKHOCTU
YCIEUIHOTO TPOJOJDKEHUST 00pa3oBaHUsA IO CIEHUATBHOCTSM, HE CBA3aHHBIM C
PUKJIAJHBIM UCIIOJIb30BAHUEM I€OMETPHUH.

[Iporpamma no reoMeTpuu Ha 6a30BOM YpOBHE IMpeAHa3HAYEHA JIJIsl 00y4YaroImuXCs
CpEIIHEM IIKOJIbI, HE UCIIBITHIBABIINX 3HAYUTEIbHBIX 3aTPYJHEHUN Ha YPOBHE OCHOBHOI'O
obmero obpazoBanus. Takum oOpazom, oOydwaromuecs Ha 0a30BOM YpPOBHE TOJDKHBI
OCBOMTH OOIIME MAaTEeMATHYECKHE YMEHHS, CBSI3aHHBIE CO CHEUU(DHUKON TeOMETpUH U
HEOOXOQUMBIE IJIsl KU3HU B COBPEMEHHOM obOmiectBe. Kpome 3TOro, oHM uMEIOT
BO3MOXXHOCTh HM3YyUUTh T'€OMETpHUI0O Oojiee IIyOOKO, €Clii B JaJbHEWUIIEM BO3HUKHET
HE0OXOAMMOCTh B T€OMETPHUUECKUX 3HAHUSAX B NIPO(ECCUOHATBHON NEATEIbHOCTH.

JlocTikeHne  1enu  OCBOEHUSl  MNpOrpaMMbl  OOECIIEYMBAETCA  PEIICHHUEM
COOTBETCTBYIOIIMX 33/a4. [[pruopuTeTHBIMU 3a1auaMH OCBOEHHUSI Kypca «l'eomeTpum» Ha
6a30BoM ypoBHE B 10—11 kjaccax sBISIFOTCS:

e (opmHpoBaHHE NPEJICTABICHHUS O T€OMETPUN KaK YaCTH MUPOBOM KYJIbTYPHI U

OCO3HaHMUE €€ B3aUMOCBS3U C OKPYXAIOLUM MUPOM;

e (opMupoBaHUE MPEACTABICHHUS O MHOTOIPAaHHUKAaX M TelaX BpAILEHUA KaK O
BOKHEUIITNX MATEMAaTUYECKUX MOJEIAX, MO3BOJSIONIUX OMHUCHIBATh U HU3y4yaTh
pa3HbI€ SABJICHUS OKPY>KAIOIIETO MUPA;

e (opmHpoBaHME yYMEHMsI PACIIO3HABATh HA YEPTEKAX, MOJAEISAX U B PEATbHOM
MUpPE MHOTOTPAaHHUKH U TeJla BPAICHMUS;

e OBJIQJICHUE METOJAMHU pEUIeHUs 3aJad Ha I[OCTPOEHUS Ha H300paKEHUIX
IPOCTPAHCTBEHHBIX PUTYD;

e (opmupoBaHME  yMEHHUS  ONEPUPOBaTH  OCHOBHBIMU  MOHATUSAMH O
MHOTOIPAHHHMKAX U TeJaX BPAILLEHUS U UX OCHOBHBIMU CBOMCTBaMU;

e OBJIQJICHUE AJITOPUTMAMHU PEIICHHUS] OCHOBHBIX THUIOB 3aday; (opmMupoBaHue
YMEHUS TPOBOJIUTH HECJIOKHBIE J0KAa3aTEIbHbIE PACCYKJICHUS B XOJA€ pELICHUs
CTEPEOMETPUUECKHUX 3a7a4 U 3a/1a4 C IPAKTUYECKUM COJIEPKAHUEM;

e pa3BUTHE HHTEIUICKTYaJbHBIX M TBOPYECKUX CIIOCOOHOCTEH OOydaromuxcs,
MO3HABATENILHOM AaKTUBHOCTH, MCCIEI0BATEIbCKUX YMEHUH, KPUTHYHOCTHU
MBIIIJICHUS;

e (dopmupoBanre (HYHKIMOHAILHOM T'PaMOTHOCTH, PEJIEBAHTHOW T'€OMETPUU:
YMEHHE pACIO3HABATh MPOSBICHUS T'€OMETPUUYECKUX MOHATHUM, OOBEKTOB U
3aKOHOMEPHOCTEHN B PEabHBIX KU3HEHHBIX CUTYAIIUSIX M MPU U3YyUYEHUU JAPYTUX
y4eOHBIX MPEIMETOB, TPOSBICHUS 3aBUCUMOCTEH M 3aKOHOMEPHOCTEW,
bopMyIHpOBaTh UX HA S3bIKE TEOMETPUU U CO3/1aBaTh FT€OMETPUUYECKHUE MOJIEIH,



MPUMEHATH OCBOEHHBI TI'€OMETPUYECKUN amnmapar s pEeleHUsl MPaKTHKO-
OpUEHTHPOBAHHBIX 33Ja4, HWHTEPIPETUPOBATH M OLEHUBATh IOJYyYEHHBIE
pE3yNbTATHI.

OTnuuuTensHO OCOOCHHOCTBIO TIPOTPAMMBI  SIBIISIETCS  BKIIIOUEHHE B  KYypC
CTEPEOMETPUU B HAUaJle €ro M3y4YEHHUs 3a7ay, PElIaeMbIX HAa YPOBHE WHTYUTHUBHOTO
MO3HAHUS, M OINpeAeNEHHbIM 00pa3oM OpraHuM3oBaHHass paboOTa HaJ HHUMH, YTO
CIOCOOCTBYIOT Pa3BUTHIO JIOTHUECKOTO U MIPOCTPAHCTBEHHOI'O MBIIUIEHHS, CTUMYJIUPYET
NPOTEKAHUE WHTYUTUBHBIX IMPOLECCOB, MOTHBUPYET K JaJbHEUIIEMY HW3YYEHUIO
npeaMera.

[Ipeanourenue oTAAETCS HAMISIIHO-KOHCTPYKTUBHOMY METO/IY OOY4Y€HHs, TO €CTh
TEOPETHYECKUE 3HAHUS HUMEIOT B CBOEH OCHOBE YYBCTBEHHOCTh IPEIMETHO-
MIPAKTUYECKOM  JEATEIbHOCTH. Pa3BUTHE NPOCTPAHCTBEHHBIX MPEIACTABICHUM Y
y4daluxcsi B Kypce CTEpEOMETPUU MHPOBOAUTCS 3a CYET PEIICHMs 3a/1ad Ha CO3JAHUE
IPOCTPAHCTBEHHBIX 00pa30B M 3a]1a4 Ha ONEPUPOBAHNE MPOCTPAHCTBEHHBIMU 0Opa3aMHu.
Coznanue oOpa3a IpOBOJUTCS C OMOPOM Ha HATJIAHOCTh, & ONIEPUPOBaHUE 00pa3oM — B
YCIOBHUSIX OTBJICYEHUS OT HAIJIAJHOCTH, MBICIIEHHOIO HM3MEHEHHSI €ro HMCXOIHOIro
coJiep KaHusl.

OcHoBHBIE coaepkarenbHble JUHUM Kypca «['eomerpum» B 10-11 kiaccax:
«MHororpanaukn», «IIpsMbple W TUIOCKOCTH B TpocCTpaHCTBE», «Tema BpalieHus»,
«BekTopsl M KOOpAHMHATBI B IPOCTpPaHCTBE». POPMHUPOBAHME JOTUYECKUX YMEHHUHI
pacnpenesnsercs He TOJIBKO MO COJAepkKaTeIbHbIM JIMHUSAM, HO U O TojaM OoOy4eHHs Ha
YPOBHE CpPEeHETr0 00IIero 00pa3oBaHMs.

Copepxanne  00pa3oBaHUS, COOTBETCTBYIOLIEE MPEAMETHBIM  pe3yibTaTaMm
OCBOeHHUs  padouell  MporpaMMbl, pacHpeleNéHHbIM MO  rojgaM  oOyueHwus,
CTPYKTYPUPOBAHO TAKUM 00pa3oM, YTOOBI OBJIAJEHUE T€OMETPUUYECKUMHU MOHATUSIMHU U
HaBBIKAMHM OCYUIECTBJISUIOCH MOCIEAOBATENbHO M MOCTYNATENbHO, C COONIOACHUEM
NPUHILIMIIA TPEEMCTBEHHOCTH, YTOObI HOBBIE 3HAHHS BKIIOYAINUCHh B OOIIYIO CHUCTEMY
r€OMETPUYECKUX TPEACTABICHUN OOYyYaloOlIUXCs, paclupsis U yriayosnsas e€, oOpasys
MIPOYHbIE MHOKECTBEHHbIE CBS3U.

MECTO YYEBHOI'O KYPCA B YYEBHOM IIVTAHE

Ha wm3yuenne reomerpum otBoautcs 2 yaca B Hemento B 10 kmacce m 1 ygac B
Hezaeno B 11 kiacce, Bcero 3a aBa roga ooyuenus - 102 yueOHbIX yaca.



COILEPKXAHUE YYEBHOI' O KYPCA
10 KJTACC

IIpsiMmble M IVIOCKOCTH B IPOCTPAHCTBE

OcCHOBHBIE NIOHATHS cTepeoMeTpur. Touka, mpsiMas, IIOCKOCTb, IIPOCTPAHCTBO.
[TonsiTe 06 aKCMOMaTUYECKOM IMOCTPOEHUH CTEPEOMETPUHN: AKCHOMBI CTEPEOMETPUU U
CJIEJICTBHS U3 HUX.

B3anmHoe pacnonokeHue OpsMBIX B IIPOCTPAHCTBE:  IEPECEKAIOIIMECH,
IapajulesIbHbIE U CKpelMBarommecs npsamsele. [lapamensHOCTh NPAMBIX U ITIOCKOCTEN
B IPOCTPAHCTBE: IAapaJUleibHBbIE IIPSMBIE B IPOCTPAHCTBE; IAPAJUIEIBHOCTh TPEX
IPSAMBIX; MapAJUICIBHOCTh INPSAMOM M IUIOCKOCTH. YTIBI C COHAIIPaBICHHBIMU
CTOPOHAMHM; YTOJ MEXAY MNPAMBIMU B IIPOCTpaHCTBE. [lapamienbHOCTh IIIOCKOCTEN:
MapaJUIeNIbHbIE TUIOCKOCTH; CBOWCTBA MapaJUICNbHBIX IIOoCcKocTe. [Ipocrenmme
MIPOCTPAHCTBEHHbIE (UTYpbl Ha IUIOCKOCTH: TeTpa’jp, KyO, mapamieiaenunes;
MMOCTPOEHUE CCUCHUU.

IleprieHIUKYJIAPHOCTh MPSAMOM Y IUIOCKOCTH: IEPIEHAUKYJISIPHBIE IPSAMBIE B
IIPOCTPAHCTBE, NMPSAMBIE MAPAJLICIBHBIE W MEPIECHANKYISIPHBIE K IIOCKOCTH, MPU3HAK
IIEPIICHIUKYJSIPHOCTH NPSIMOM M IJIOCKOCTH, TEOPEMA O IPSMOM IMEPIECHIUKYIISIPHOU
IJIOCKOCTU. YTJbl B IIPOCTPAHCTBE: YO MEXIAY IPSAMON U IUIOCKOCTBIO; JIBYTPAaHHBIN
YIOJl, JMHEHUHBIA yrojl ABYI'PAaHHOTO yria. [IeprneHauKkyisp U HaKJIIOHHBIE: PACCTOSHUE
OT TOYKHU 0 IUIOCKOCTH, PACCTOSTHUE OT MPSMOM 10 MJIOCKOCTH, MPOEKIHS (PUTYpPHI HA
IJIOCKOCTh. [lepneHauKyIIpHOCTh IJIIOCKOCTEN: NMPU3HAK MEPHEHAUKYISIPHOCTU IBYX
rockocTer. Teopema o TpEX NEPHEHIUKYISpax.

MHoOrorpaHHuKH

IloHATHE MHOIOrpaHHHMKA, OCHOBHBIC DJJIEMEHTHI MHOIOI'DAHHMKA, BBIIYKIBIE
HEBBINIYKJIBIE MHOTOIPDAHHUKH; pa3BEpPTKa MHOrorpaHHuka. IIpmsma: n-yrospHas
MPU3Ma; TPAaHU U OCHOBAHUS MPU3MBbI; IIPsIMasi U HAKJIOHHAS! TPU3MbI; OOKOBAs U MOJTHAs
IIOBEPXHOCTh MNpu3Mbl. [lapamnenenunen, NpsSMOYTOJbHBIA NapAJLIEIEIUINE W €ro
cBoiicTBa. [lupamua: N-yronpHast nupaMua, rpaHd U OCHOBaHUE MUPAMU[IBL, OOKOBas
Y TIOJIHAsI MIOBEPXHOCTh MUPAMMJIBI; NIPaBUIIbHAS M yCEUYEHHAs MUPaMHUIA. DIIEMEHTHI
npu3Mbl W npaMuibl. [IpaBuiabHbIE MHOTOIPAHHUKH: TOHSTHE MPABUIBHOIO
MHOTOTPAaHHMKA; IIpaBWIbHAs MNpU3Ma W NpaBUWJbHAS MNHPAMHUAA; MPABUIIbHASL
TpeyrojbHas MUpaMuaa U NpaBUIIbHBINA TeTpasap; KyO. IlpencraBnenre o mpaBUIBHBIX
MHOTOIPAaHHHMKAX: OKTa3p, NOAEKa’Ap U ukocasap. CedeHus: Npu3Mbl U IUPAMUJIBI.

CummeTpuss B TNPOCTPAHCTBE: CUMMETPUS OTHOCHTEIBHO TOYKH, HPSIMOI,
IJIOCKOCTU. JJEMEHThl CHMMETPUM B NUPaMUJax, Mapajulesienuneaax, MpaBUIbHBIX
MHOTOTPaHHHKAX.

Boruncnenue 31eMeHTOB MHOTOTPaHHMKOB: pEOpa, nuaroHaiu, yriel. [lmomans
OOKOBOI1 OBEPXHOCTH U MOJHON MOBEPXHOCTHU MPSMOM MPU3MBI, TUIOIIA/ (b OCHOBAHUIA,



TeopemMa 0 OOKOBOW MOBEPXHOCTH TPsiMOM Tipu3MbI. [1nomaas 60KOBOM MOBEPXHOCTH H
MMOBEPXHOCTU MPABUIBHOW NUPAMHbI, TEOpEMA O IUIOIAA YCEUEHHOM MHUPAMU/IBIL.
[Tonsitue 06 066éMe. OOBEM TUPAMUIBI, TIPU3MBI.

[logoOupie Tena B mpocTpadHcTBe. COOTHOIIGHUS MEXAY  IUIOMIAISIMU
MOBEPXHOCTEH, 00bEMaMu TTOJIOOHBIX TEll.

11 KIIACC

Tesa Bpamenus

[Munuaapuyeckass MOBEPXHOCTh, 00pa3ylolue MUIMHAPUYECKON IMOBEPXHOCTH,
OCh IWIMHAPUYECKON mMoBepxHOocTU. Llumuuap: ocHoBaHUS W OOKOBask MOBEPXHOCTH,
oOpa3yrollias U 0Ch; TUIOIAAb OOKOBOM U TIOJHOM MOBEPXHOCTH.

Konuueckass moBepXHOCTh, 00pa3yrolue KOHUYECKOW TMOBEPXHOCTH, OCh U
BEpIIIMHA KOHWYECKOW moBepxHOocTH. KoHyC: OoCHOBaHME W BepIIMHA, 0Opa3yromas u
OCh; ILJIOIIA/Ib OOKOBOM M MOJIHOM MOBEPXHOCTH. YCEUYEHHBIN KOHYC: 00pa3zyrolue u
BBICOTA; OCHOBaHUA U OOKOBasi TOBEPXHOCTh.

Chepa u map: HeHTp, paauyc, AMAMETP; IUIOMIATb IOBEPXHOCTU CheEpHI.
B3aumHoe pacnonoxxeHue cdepbl M IIIOCKOCTH; KacaTelibHas IUIOCKOCTh K cdepe;
1011 a/1b CHEpHI.

N3o00pakeHue Ten BpalleHus Ha MIIOCKOCTH. Pa3BEpTka MuIMH]Ipa U KOHYCA.

KomOuHanuu Tenm BpalieHuss ¥ MHOTOTPAHHUKOB. MHOTOTpaHHUK, OMUCAHHBIM
okoJi0 cdepsl; cepa, BIMCaHHAS] B MHOTOTPAHHUK, WJTH TEJIO BPAIICHUS.

[Tonstue 06 oObéMe. OCHOBHBIE CBOMCTBa 00BbEMOB Ten. Teopema o0 00bEME
MPSIMOYTOJILHOTO Tapajuiesienumnena u cieactsus u3 He€é. OObEM HMUIMHApPA, KOHYCA.
O0bEM mapa u wiomanb cQepsl.

[logoOupie Tenma B mpocTpancTBe. COOTHOMIGHHUS MEXKAY IUIOMIAASMU
MOBEPXHOCTEH, 00BEMAMU MOJAOOHBIX TEN.

Ceuenust nunuHApa (MapajjielbHO W MEPIEHAUKYISIPHO OCH), CEYEHHUS KOHYca
(mapajuieTbHOE OCHOBAHMIO U MPOXO/IAIIEE YepPe3 BEPIINHY), CEUSHUS I1apa.

BekTOpbl U KOOPAUHATHI B IPOCTPAHCTBE

Bektop Ha miockoct u B npocTpaHcTBE. CHOKEHHE W BBIUUTAHUE BEKTOPOB.
YMHOKEHHE BEKTOpa Ha 4ucio. PasiiokeHue BEKTOpa MO TPEM HEKOMIUIAHAPHBIM
Bektopam. [IpaBuno mapamnenenunena. Pemenue 3amad, CBSI3aHHBIX C NMPUMEHCHUEM
MpaBuJ AEUCTBUM C BekTopaMu. [IpsiMoyrosibHas cucteMa KOOpJAUHAT B IMIPOCTPAHCTBE.
Koopnunater Bektopa. IIpocreimme 3aqaum B KOOpAUHATAX. YTOJ MEXKAY BEKTOPAMMU.
CkansipHoe TIPOM3BEICHUE BEKTOPOB. BplunClieHHE YII0B MEXIYy NOPSIMBIMUA U
ITOCKOCTSIMU. KOOpAMHATHO-BEKTOPHBIA METO/I MPU PEIIIEHUHA T€OMETPUUYECKUX 3a/1au.



INIJIAHUPYEMBIE PE3YJIBTATBI
JIMYHOCTHBIE PE3YJIBTATDBI

JIMYHOCTHBIE pe3yNbTaTbl OCBOCHHS MPOrpaMMbl ydyeOHOTO IpeaMmeTa
«MareMaTnka» XapakTepU3yITC:

I'pa:xknanckoe BocnuTanme:

c(hOpPMHPOBAHHOCTHIO TPAKIAHCKON MO3UIMU 00YYAIOIIErocsi Kak akKTUBHOTO
U OTBETCTBEHHOTO YJ€Ha POCCUHUCKOrO OOIIECTBa, IMPEACTABICHHUEM O
MaTEMaTUYECKUX OCHOBaX (PYHKIIMOHUPOBAHUS PA3UYHBIX CTPYKTYp, SBICHUH,
npoLenyp TpaxAaHCKoro oOmiecTtBa (BBIOOpPHI, OMPOCHI W Tp.), YMEHUEM
B3aUMOJECUCTBOBATh C COLUUAIBHBIMA HHCTUTYTaMU B COOTBETCTBUHU C HX
(GYHKIUSAMY 1 HA3HAUYCHHUEM.

Ilarpuornyeckoe BOCIIUTAHKE:

c(hOpMUPOBAHHOCTHIO POCCUICKON IpakIaHCKOW UJICHTUYHOCTU, YBAKECHUS K
IIPOLIIOMY Y HACTOSAIIEMY POCCUMCKOW MAaTE€MAaTUKH, [IEHHOCTHBIM OTHOILLIEHUEM K
JOCTHXKEHUAM POCCUMCKUX MATEMATUKOB U POCCUMCKON MAaTeMaTUUYECKOM IIKOJIBI,
K KCIOJIb30BAHUIO ATUX JOCTHXKCHUM B JIPYrUX HayKaX, TEXHOJOTHsX, cdepax
SKOHOMUKHU.

JlyXOBHO-HPAaBCTBEHHOI'0 BOCIIMTAHMS:

OCO3HaHUEM JTYXOBHBIX LIEHHOCTEN POCCHICKOTO Hapoa;
c(OPMHPOBAHHOCTHIO  HPABCTBEHHOTO  CO3HAHMSI, OTHUYECKOTO  TOBEIACHUS,
CBSI3AHHOTO C MPAKTUYECKUM NMPUMEHEHUEM JOCTUKECHUN HAYKU U JESITEIbHOCTHIO
y4€HOI0; OCO3HAaHUEM JIMYHOTO BKJIaJa B MOCTPOCHUE YCTOMYMBOTO OyAYyLIETO.

JcTeTHYECKOEe BOCIIUTAHUE:

ACTETUYECKUM OTHOLICHUEM K MHUpPY, BKJIKOYAsl ICTETUKY MAaTeMaTHUYECKHX
3aKOHOMEPHOCTEM, 00BEKTOB, 3a7ay, peLIeHnH, paccyXIEHUN;
BOCHPUUMYHUBOCTBIO K MATEMATUUYECKUM aCIEKTaM Pa3JIMYHbIX BUOB UCKYCCTBA.

Pu3nyecKoe BOCIIUTAHHUE:

cOPMHUPOBAHHOCTHIO YMEHHS TPUMEHSATH MaTeMaTHYECKUE 3HAHUS B
MHTEepecax 30pOBOro U 6€30MacHOro o0pas3a >KU3HU, OTBETCTBEHHOT'O OTHOILLIECHUS
K CBOEMY 3JI0POBBIO (3710pOBOE€ TMUTAaHHE, COATTAHCUPOBAHHBIM PEXUM 3aHATUU U

OTHbIXa, peryJspHas busnueckas aKTUBHOCTb); (bu3rYecKoro
COBEPILIEHCTBOBAHMS, npu 3aHATHAX CIIOPTUBHO-03I0POBUTEIBHOM
JEATEIBHOCTBIO.

TpynoBoe BociuTanue:

TOTOBHOCTBIO K TPYZAY, OCO3HAHHEM IICHHOCTH TPYAOIIOOWS, MHTEPECOM K
paznuuHbIM  cepam  mpodecCHOHANTBHON  JIEATENBHOCTH, CBS3aHHBIM  C
MaTeMaTUKOW M €€ TPWIOKEHUSIMHU, YMEHHEM COBEPIIATh OCO3HAHHBIA BBIOOD
Oynymedr mnpodeccnrt W peamu3oBBIBaTh COOCTBEHHBIC >KM3HEHHBIC ILJIAHBI,



TOTOBHOCTBIO W CIOCOOHOCTBIO K MaTeMaTH4eCKOMy OOpa3oBaHUIO U
caM0o00pa30BaHUI0 Ha TPOTSHKCHHH BCEW KH3HU; TOTOBHOCTHIO K aKTHBHOMY
YYaCTHUIO B PEIICHUH MPAKTHYSCKUX 3a/1a4 MATEMAaTHISCKON HAITPaBICHHOCTH.

IKOJIOTHYECKOE BOCITUTAHHUE:

C(OPMHPOBAHHOCTBIO 3KOJOTMUYECKOW KYJIBTYPbI, TMOHUMAHHEM BIIUSHUS
COIMATHbHO-PKOHOMUYECKUX IMPOIIECCOB HA COCTOSIHHUC MPHUPOIHON W COIMAIbHOM
Cpedpl, OCO3HaHWEM TJOOATBHOTO XapakTepa JKOJOTHYECKUX IMpodIieM;
OpHCHTAIlC Ha NMPUMCEHCHHE MAaTeMAaTHUCCKUX 3HAHWK JJI pEIICHUs 3a1ad B
00JIACTH OKpY)KAIOIICH Cpenbl, IUIAHUPOBAHUS TIOCTYIIKOB W OICHKH HX
BO3MOYKHBIX ITOCJICACTBUH JIJIsl OKPYIKAIOIIEH CPE/IbI.

LleHHOCTH HAYYHOTO MO3HAHMA:

C(OPMHPOBAHHOCTHIO MHPOBO33PEHHSI, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO  pa3BUTHs HAyKH ¥  OOIICCTBCHHOHW MPAaKTHUKH, MOHHUMAaHHUEM
MaTeMaTHUECKOH HayKH Kak c(epbl UYeTOBEYECKOW JMeATEIBbHOCTH, JTalloB e&
pa3BUTUSA W 3HAYMMOCTH JUUIS Pa3BUTHS [MBHIN3ALMHU; OBJIAJICHUEM SI3BIKOM
MaTEeMaTHKd M MaTeMaTHYCCKOW KYyJIbTYpOW KaK CPEJICTBOM IIO3HAHHS MHPa;
TOTOBHOCTBIO OCYIICCTBIIATh NPOCKTHYIO M HCCIICIOBATEIBCKYIO JIEITCIbHOCTD
WHIMBHUIYAJIBHO U B TPYIITIE.

METAIIPEAMETHBIE PE3YJIBTATDBI

MertanpenMeTHble Pe3yJbTaThl OCBOCHUS IMPOTpaMMbl YYEOHOTrO MpeameTa
«Marematuka XapaKTEPU3yIOTCS OBJIaJICHUEM YHUBEPCATbHBIMU
NO3HABAMENbHLIMU — OCUCMBUAMU,  VHUBEPCANbHLIMU — KOMMYHUKAMUBHBIMU
0elCmBUAMU, YHUBEPCATIbHBIMU Pe2YISIMUBHIMU OeUCTNEUAMU.

1)  Vuueepcarvnvie  noznasamenvhwvie  Oeticmeus, — obecnequsarom
Gopmuposanue 06a306bIX KOSHUMUBHLIX NPOYECCO8 0OYUAIOWUXCA (0CBOeHUe
Memo008  NO3HAHUA — OKPYHCAIOUie2o0  Mupa;  NpuMeHeHue  J10SUYecKUXx,
Ucce008amenbCKux onepayull, ymeHuil pabomams ¢ uHgopmayueti).

ba3oBble 1ornueckue AecTBu:

e BBIABJIATH M XapaKTEPU30BaTh CYIICCTBEHHBIC MTPH3HAKA MAaTEMaTHICCKUX
O00BEKTOB, TOHATUH, OTHOIICHUN MEXTYy MOHATUAMH, (OPMYIHPOBATH
OTpeeCHUS  TOHATUH; YCTAHABJIMBATh CYIICCTBEHHBIM  IPU3HAK
KJaccu(uKanyy, OCHOBAHUSA JUIsi OOOOIICHUS W CpaBHEHUS, KPUTEPHUH
MIPOBOJIMMOTO aHAJTN3A;

e BOCIpPUHUMATH, (opMymUpoBaTH W  MPEOOPa30OBHIBATH  CYKICHUS:
YTBEPAUTEIBbHBIE W OTPHUIATEIbHBIC, CAWHUYHBIC, YaCTHBIC W OOIIWE;
YCIIOBHEBIC;

e BBIBJIATH  MaTEeMaTHYECKHE  3aKOHOMEPHOCTH,  B3aUMOCBSI3U U
npoTtuBopeursi B (aKkTax, MAHHBIX, HAONIOJACHUSIX U YTBEPKICHHSIX;



npemyiaraTh ~ KPUTEPUM IS BBISBJICHHS ~ 3aKOHOMEPHOCTEH |
IIPOTUBOPEYN;

e JIeJaTh BBIBOJBI C HCIIOJIH30BAHWEM 3aKOHOB JIOTHKH, IEAYKTUBHBIX M
WHIYKTUBHBIX YMO3aKIIIOUEHHM, YMO3aKIIIOUEHHI 110 aHAJIOTUH;

e TMPOBOJUTH CaMOCTOSATENEHO JI0Ka3aTebCTBA MaTEeMaTUYECKUX
YTBEPXKICHUN (MPSMBIE W OT MPOTUBHOTO), BHICTPAUBATh apTyMEHTAIIHIO,
MPUBOAUTHh TPUMEPHI M KOHTPIPHUMEPHI; OOOCHOBBIBATH COOCTBEHHBIC
CY>KJICHUS U BBIBOJBL;

e BBIOMpaTh croco0 pemnieHuss yuyeOHOM 3amaun (CpaBHUBATh HECKOJIBKO
BApUAHTOB pelIeHUs, BBIOMpaTh Hauboiee MOAXOASAINIMA ¢ Y4ETOM
CaMOCTOSTEIILHO BBIJICTICHHBIX KPUTECPHUEB).

ba3oBble uccienoBaTebcKue 1eiiCTBUS:

e HCIOJBH30BAaTh BOMPOCHI KaK MCCJIEAOBATENHLCKUI MHCTPYMEHT MO3HAHUS;
dbopMyapoBaTh BOMPOCHI, (UKCHPYIOIIUME MPOTHBOpEUYUE, MNpodieMy,
yCTaHaBJIMBAaTh HWCKOMOE W  JaHHOe, (opMUpOBaTh  THIIOTE3Y,
apryMEHTHUPOBATH CBOIO TIO3UITNIO, MHCHHUE;

e TPOBOJUTH CaMOCTOSATEITEHO CIUTAaHWPOBAHHBIN IKCIIEPUMEHT,
UCCJICIOBAHUE TI0 YCTAHOBIICHUIO OCOOCHHOCTEH MAaTeMaTH4eCKOTro
O0BEKTa, SBJICHHS, TMPOIECCA, BBIIBICHUIO 3aBUCHUMOCTEH MEXIy
00BEKTaMH, SIBICHHUSIMH, IPOIIECCaAMHU;

e CaMOCTOSITEILHO (POPMYTUPOBATH OOOOIIECHUS U BBIBOJIBI IO PE3yJIbTaTaM
MPOBENEHHOTO HAOJIOJEHHUS, WCCIEAOBAHMS, OLICHUBATh JOCTOBEPHOCTH
MOJTYYEHHBIX PE3yJIbTaTOB, BEIBOJIOB U 000OIICHHUIA;

e TMPOTHO3UPOBATH BO3MOKHOE PA3BUTHE IIPOIIECCA, a TAKKE BBIIBUTATH
MIPEIOJI0KEHHUS O €T0 Pa3BUTHUU B HOBBIX YCIIOBHSIX.

Pabora ¢ unpopmaunmeii:

e BBIABJISATH JACPUIUTH UHPOPMAIINU, TAHHBIX, HEOOXOAUMBIX JUIsI OTBETA
Ha BOMNIPOC U JJIS PEIICHUS 3a]1a4H;

e BBIOMpaTh UWH(OpPMAIMIO W3  HCTOYHWKOB  PA3JMYHBIX  THIIOB,
aHAM3UPOBaTh, CHCTEMATH3UPOBATh W MHTEPIPETHPOBATH WH(DOPMAITHIO
Pa3IMYHBIX BUJOB U (GOPM MPEACTABICHHUS;

e CTPYKTYpUpPOBaTh MHGOPMAIIHIO, TIPEJICTABIATE €€ B Pa3IUYHBIX (opMax,
WJUTIOCTPUPOBATH TpadUuecKH;

e OIICHUBATH HaAEKHOCTD uHbopmauu 1o CaMOCTOSITEIIEHO
c(hOpPMYTUPOBAHHBIM KPUTEPHSIM.

2)  VYuueepcanvhvlie KoMMyHUKamugHvle  Oelicmeus,  obecneyusarom

CchOpMUPOBAHHOCIb COYUATILHBIX HABLIKOS 00YUaAIOUWUXCHL.

OO0menne:



BOCIIPUHUMATh U (OPMYJIHUPOBATh CYXIEHUSI B COOTBETCTBUU C
YCIIOBUSIMHU U LIEJIIMH OOILEHHMS; SICHO, TOYHO, TPAMOTHO BBIPAXXaTh CBOKO
TOYKY 3PEHHSI B YCTHBIX M IMUCBMEHHBIX TEKCTaX, JaBaTh MOSCHEHHS I10
XOJy pellIeHus 3a7jaul, KOMMEHTHUPOBATh ITOIY4YECHHbBIN pPe3ybTarT;

B X0JI€ 00CYKIEHU 3a7aBaTh BOIPOCHI 10 CYILECTBY O0CYKIaeMON TEMBI,
npo0JieMbl, perraeMoi 3a/1auu, BHICKAa3bIBaTh UJICH, HAIlEIEHHBIC HA MIOUCK
pELICHMs; COIMOCTaBIATh CBOM CYXKJIEHHS C CYXICHHUSIMH JIPYTUX
YYaCTHUKOB JHajiora, oOHapyXMBaTh pa3jM4yle U CXOJCTBO IMO3HULUN; B
KOPPEKTHOM popme GpopMyIMpoBaTh pa3HOIIIACUs, CBOU BO3PAXKEHUS;
OPEJICTaBIATh  pEe3yJbTaThl  pElIeHHs  3aJayd,  SKCIIEPUMEHTA,
UCCIIEIOBaHMSI,  TPOEKTa;  CAMOCTOATEIbHO  BBIOMpaTh  (dopmar
BBICTYIUICHUS C YYETOM 3aJ1a4 PE3EHTAMU U OCOOEHHOCTEN ayAUTOPHUH.

CoTpyaHu4vecTBo:

3)

MOHMMAaTh W  MCHOJb30BaTh  MPEUMYLIECTBA  KOMAHOHONM U
WHJMBUAYAJIbHOU pabOThI MPU PELICHUH YUYE€OHBIX 3a/1a4; MPUHUMATh 1EIb
COBMECTHOM JEATENbHOCTU, IUIAHUPOBATh OPraHU3aIMI0 COBMECTHOM
paboThI, pacnpenesTh BUAI padoT, 10rOBapUBATHCS, 00CYKIATh MPOIECC
U pe3yJsibTat paboThl; 00001aTh MHEHUS HECKOJIBKHUX JIFOJICH;
y4acTBOBaTh B TPYNIOBBIX (hopmax paboThl (00CYKIeHNs, 0OOMEH MHEHH,
«MO3TOBBIE€ IITYPMb» W WHBIC); BBINOJIHATH CBOIO YacTh pabOThI U
KOOPAUHUPOBATh CBOM JICUCTBUA C JPYTUMHU YJICHAMU KOMAaHJBbI;
OIICHMBATh Ka4e€CTBO CBOETO BKJaJa B OOIIMI MPOIYKT MO KPUTEPHUSM,
chOpMYIMPOBAHHBIM YYaCTHHUKAMU B3aUMOJICUCTBHSI.

Yuusepcanvnvie  pecynamuenvie oeticmausl, obecneuusarom

G opmuposaHnue cMbICIOBbIX YCMAHOBOK U HCUSHEHHBIX HABLIKOS TUYHOCHIU.
Camoopranusanus:

COCTAaBJISITH IUIAH, AITOPUTM PEIICHUS 3a]]a4H, BBIOUPATh CIIOCO0 pereHus
C YU4E€TOM UMEIOIIUXCS PECYPCOB U COOCTBEHHBIX BO3ZMOKHOCTEH,
apryMEHTHPOBATh U KOPPEKTUPOBATH BAPUAHTHI PEIICHUN C YYETOM HOBOM
uHpopmanuu.

CaMOKOHTPOJIb:

BJIaJICTh HABBIKAMM [I03HABATEJIBHOW peduiekcun KakK OCO3HaHUs
COBEPIIIAEMBIX JICMCTBUN M MBICIUTEIBHBIX MPOILIECCOB, UX PE3YJIbTATOB;
BIIQJICTh CIOCOOAMHM  CaMOIIPOBEPKH, CAMOKOHTPOJISI IIporecca u
pe3yJibTaTa peLICHUsI MAaTEMATHYECKOMN 3a/1a4H;

NPEABUAETh TPYAHOCTH, KOTOPHIE MOTYT BO3HUKHYTh MPHU PEIICHUU
3a7a4d, BHOCUTh KOPPEKTHBBI B [IE€SITEIBHOCTh HAa OCHOBE HOBBIX
00CTOSITENIHCTB, TAHHBIX, HAWJIEHHBIX OMIMOOK, BBISBIICHHBIX TPYTHOCTEH;



e OIICHMBATh COOTBETCTBHE pe3yjbTaTa I€d U YCJIOBUSM, OOBSICHSITH
IIPUYUHBI JTOCTHKECHHS WIM HENOCTHKECHUS DPE3YNbTAaTOB ACATEIBHOCTH,
HaXOAHUTh OMUOKY, 1aBaTh OLICHKY TPHUOOPETEHHOMY OIIBITY.

INPEAMETHBIE PE3YJIBTATDBI
10 KITACC

OmnepupoBaTh MOHATHSIMH: TOUKA, IPsIMasi, INTOCKOCTb.

[IpuMeHSATh aKCMOMBI CTEPEOMETPUM M CIEACTBHUS U3 HHUX IMPU PEHICHUU
reOMETPUYECKUX 3a/1ay.

OmneprpoBaTh MOHATUSMU: MAPAIIEIBHOCTh U IEPIICHIUKYIAPHOCTD MPSIMBIX
Y TJIOCKOCTEHN.

KnaccuduimpoBaTe B3aUMHOE pAacCIlOIOKEHHE MPSMBIX M IUIOCKOCTEH B
IPOCTPAHCTBE.

OmnepupoBaTh MOHATHSAMH: JIBYIPAHHBIA yroJl, TPaHU JABYI'PAHHOTO YIJa,
peOpo IBYrpaHHOTO yriia; JMHEWHBIM Yroj ABYTPAaHHOTO YIJIa; TpajycHas Mmepa
JIBYTPAHHOTO yTJIa.

OmnepupoBaTh NOHATHUSMU: MHOTOTPAHHUK, BBIMYKJIBIM W HEBBITYKIbIN
MHOTOTPaHHUK, 3JIEMEHTHl MHOIOTPAHHUKA, TPaBUJIbHBII MHOTOI'PaHHUK.

Pacrio3naBaTh OCHOBHBIE BHJbI MHOTOTPAHHUKOB (MUpaMHIa; TMPU3MA,
NPSIMOYTOJIbHBIN MapalijiesienuIe, Kyo).

KnaccudummpoBate ~ MHOTOTpaHHHWKH,  BBIOMpass ~ OCHOBaHHUS  JJIs
kiaccuukanuy  (BBITYKJIbIE ¥ HEBBIMYKJIbIE MHOTOTPAHHUKHU; TMPABUIIbHBIC
MHOTOTPaHHUKH; MPSMbIE U HAKJIOHHbIE PU3MBI, TapaliesIeUuNeabl).

OmneprpoBaTh MOHATHIMHE: CEKYIIas INIOCKOCTh, CEYCHNE MHOTOTPAHHHUKOB.

OOBSICHATH TPUHIIMIIBI TIOCTPOEHUS CEYEHUH, UCTIOB3YSl METO/, CJIEOB.

CtpouTh ceyeHHs] MHOTOIPAHHHMKOB METOJOM  CJIEIOB, BBINOJHATH
(BBIHOCHBIE) TUIOCKHE YEPTEXKH M3 PUCYHKOB MPOCTHIX OOBEMHBIX (UTYp: BUJ
CBEpXy, COOKY, CHU3Y.

Permatp 3a1aun Ha HaXOXKICHHE TEOMETPUICCKUX BEIMYUH MO 00pas3Iam Win
aITOpUTMaM, TPUMEHSS M3BECTHBIC aHAJUTHUYECKUE METONbI TMPHU PEIICHUH
CTaHJIAPTHBIX MAaTEMaTHYECKHUX 3a]1a4 Ha BBHIYMCIECHUE PACCTOSIHUA MEXIY ABYMsI
TOYKAMHM, OT TOYKH JO TMPSAMOM, OT TOYKH JO IUIOCKOCTH, MEXIY
CKPEIIMBAIOIIUMUCS TPSIMBIMHU.

Permatp 3a1aun Ha HaXOXKACHHE TEOMETPUUECKUX BEIMYUH MO 00pas3am Win
aITOpUTMaM, TPUMEHSS M3BECTHBIC aHAJIUTHUYECKUE METONbI TMPHU PEIICHUH
CTaHJIAPTHBIX MAaTEMaTHYECKMX 3aJad Ha BBIYHCIEHUE YIJIOB  MEXIy
CKPEILMBAIOIIMMUCSA TPSIMBIMU, MEXIYy TMPAMOM M  IJIOCKOCTBIO, MEXIY
MJIOCKOCTSIMH, IBYTPaHHBIX YTJIOB.



Bbruncnsate 00bEMBI M IIJIOMAAN MOBEPXHOCTEH MHOTOTPAHHUKOB (TpU3Ma,
nupaMua) ¢ TpUMEHEHHEeM (QOpMys; BBIYUCIATH COOTHOLICHHS MEXIY
TUTOMIA/IIMU TTOBEPXHOCTEH, 00bEMAaMHU MOT0OHBIX MHOTOTPAaHHUKOB.

OnepupoBaTh NOHATUSAMHU: CHMMETpPUS B IIPOCTPAHCTBE; LIEHTP, OCh H
IUIOCKOCTh CHMMETPHH; LIEHTP, OCh U IJIOCKOCTh CUMMETPUHN (UTYPBI.

W3Bnekatb, mpeoOpa3oBbIBATH W HMHTEPHPETUPOBATH HHOOPMALHMIO O
MPOCTPAHCTBEHHBIX T€OMETPUUECKHUX (PHUTypax, MPEACTaBICHHYIO Ha YepTekax u
PUCYHKaX.

[TpumeHsaTh TeomeTpuueckue (HaKThl Ui PEUIEHUS CTEPEOMETPUUECKUX
3a/1a4, MPEANOJIAraroiuX HECKOJIbKO [IAr0oB PEIICHMS], €CIIU YCIOBUS IPUMEHEHUS
3aJlaHbl B IBHOU (opMe.

[IppuMeHATP MpPOCTEWINNE NPOrPAMMHBIE  CPEACTBA M DJIEKTPOHHO-
KOMMYHUKAIIMOHHBIE CUCTEMBI IIPU PELICHUN CTEPEOMETPUUECKUX 3a1a4.

[IpuBOIUTHE NpUMEpPHl MATEMAaTHYECKUX 3aKOHOMEPHOCTEW B IIPUPOAEC H
JKA3HU, PACIIO3HABATH IIPOSIBJICHUE 3aKOHOB I'€OMETPUH B UCKYCCTBE.

[IprMeHATh MOJTYyYECHHBIE 3HAHWS HA IPAKTUKE: aHAJIU3UPOBATH PEAIBHBIC
CUTyallMd W NPUMEHATb HU3YYEHHBIE IOHATUSA B IPOLECCE IIOMCKA PEIICHUS
MaTeMaTHUYeCKd C(HOPMYIUPOBAHHON MPOOJEMbl, MOJEIUPOBATh peajbHbIC
CUTyallud Ha s3bIKE TE€OMETPUHU, MWCCIENOBATh IIOCTPOEHHBIE MOJEIHA C
UCITOJIb30BAaHUEM T€OMETPUUYECKUX TIOHITHI U TEOpeEM, anmnapara aareOpsl; pemaTh
IIPAKTUYECKUE 3a7a4H, CBA3AHHBIE C HAXOKICHUEM T€OMETPUUECKUX BEJINYHUH.

11 KIIACC

OmnepupoBaTh MOHATHUSMHU: LWIMHJPUYECKAss MOBEPXHOCTh, 0Opa3yromue
WIMHAPUYECKON  MOBEPXHOCTH;  IIWIMHAP;  KOHMYECKas  IMOBEPXHOCTH,
o0pa3ymolire KOHUIeCKOH TOBEPXHOCTH, KOHYC; cheprudecKas MOBEPXHOCTb.

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

OOBICHATH CIOCOOBI MOTYUYEHUS TEN BPALLCHUS.

KnaccudummpoBars B3auMHOE pacnosiokeHue chepsl U MIOCKOCTH.

OmneprpoBaTh MOHATUIMU: ILIAPOBON CETMEHT, OCHOBAaHHE CErMEHTa, BhICOTA
CEerMEHTa; IIapOBOM CJIOM, OCHOBAHME IAPOBOrO CJIOS, BHICOTA IIAPOBOIO CIIOS;
LIapOBOU CEKTOP.

Bbruncnsate 00bEMBI M IUIOHIAJM  TOBEPXHOCTEM Tel  BpallleHus,
reOMETPUUYECKUX TEJl C IPUMEHEHHEM (POpMYII.

OnepupoBaTh TMOHSATHUSMHU: MHOTOTPAaHHUK, BIHMCAHHBIK B chepy
ONMCAaHHBIM OKOJO cdepbl; cdepa, BOHCAHHAS B MHOTOTPAHHUK WJIH TEJO
BpAIlICHUS.

Bb4ucasTe COOTHOLIEHUS] MEXIY IUIOMAASMHU MOBEPXHOCTEN M 00bEMaMu
MOTO0HBIX TE.



N300pakath u3ydaembie (QUTYpsl OT PYKH M C TPUMEHEHHEM MPOCTHIX
YEPTEKHBIX HHCTPYMEHTOB.

BoInonHATh (BBIHOCHBIE) TIJIOCKUE YEPTEKU U3 PUCYHKOB MPOCTHIX 00BEMHBIX
dburyp: BUI cBEpXY, COOKY, CHU3Y; CTPOUTH CEUEHUS TEJ BPAILICHHUS.

W3BnekaTh, HWHTEPHOPETHUPOBATH M MPeoOpa3oBbIBaTh HMHGPOPMALUIO O
MIPOCTPAHCTBEHHBIX TEOMETPUUCCKUX (PUTypax, MpeACTaBICHHYIO Ha YepTexax U
PUCYHKAX.

OnepupoBaTh MOHATHEM BEKTOP B IPOCTPAHCTBE.

BBINONHATh JEWCTBUSL CJHOKEHUSI BEKTOPOB, BBIYMTAHHUA BEKTOPOB H
YMHOKEHHSI BEKTOPA Ha YUCII0, OOBACHATh, KAKUMU CBOMCTBAMH OHU 00J1a1aI0T.

[IpuMeHTh MpaBUiIO NapasuieenuIeaa.

OnepupoBaTh NOHATUSIMU: JI€KAPTOBBI KOOPAUHATHI B TPOCTPAHCTBE, BEKTOD,
MOJlyJIb BEKTOpa, PAaBEHCTBO BEKTOPOB, KOOPAWHATHI BEKTOPA, YIOJ MEXIY
BEKTOPaMH, CKaJSIPHOE MPOU3BEACHUE BEKTOPOB, KOJUIMHEAPHBIE U KOMILJIAHAPHBIE
BEKTOPBHI.

Haxoauts cymMmy BEKTOPOB M MPOU3BEACHUE BEKTOPA HA YKCIIO, YTOJI MEKITY
BEKTOPAaMH, CKAISIPHOE TPOU3BEACHUE, PACKIAAbIBATH BEKTOP IO JBYM
HEKOJUIMHEAPHBIM BEKTOPaM.

3agaBaTh MJIOCKOCTh YPABHEHUEM B JIEKAPTOBOM CUCTEME KOOP/IUHAT.

[IpumensaTy TeoMeTpuueckue GHakThl ISl PELICHUS] CTEPEOMETPUUECKUX
3a7a4, MPEANoJIararoluX HECKOIbKO IArOB PEMICHUS], €CJIM YCIOBUS MPUMEHEHUS
3aJ1aHbI B SIBHOH (hopme.

Pemarte npocreimme reoMeTpU4eCKUE 3aJayd Ha NPUMEHEHUE BEKTOPHO-
KOOPJIUHATHOI'O METO/A.

Pemate 3amaum Ha [10Ka3aTEIbCTBO MATEMATHUYECKUX OTHOILICHUW U
HaXO0XXJICHUE FeOMETPUYECKUX BEJIUYUH M0 00pa3liaM WJIu ajirOpUuTMaM, MpUMEHsIs
M3BECTHBIE METO/IBI IIPU PELICHUU CTAHAAPTHBIX MaTEMAaTUUECKHUX 3a/1a4.

[IpumeHaTs nOpocTedIInEe POTPAMMHBIE  CPEACTBA U DJIEKTPOHHO-
KOMMYHHKAIIMOHHBIE CUCTEMBI IPU PEIICHUN CTEPEOMETPUUECKUX 3a7ay.

[IpuBOAMTHE NpUMEPHI MATEMATUYECKUX 3aKOHOMEPHOCTEW B MPUPOJE HU
’KU3HH, PACTIO3HABATH MPOSIBIICHUE 3aKOHOB T€OMETPUH B UCKYCCTBE.

[IpUuMEHATh TMOJMy4YEHHBIE 3HAHUSA HaA MPAKTHUKE: aHAJIW3UPOBATH DPEAJIbHBIC
CUTyallud W IIPUMEHATh HW3YYCHHBIE IOHATUS B MPOLECCE IIOUCKA PELICHUS
MaTeMaTH4ecku CcHOpPMYJIMPOBAaHHON TMPOOJIeMbl, MOJEIUPOBATh PpEaAJIbHbBIC
CUTyallud Ha $S3bIKE TE€OMETPUHM, MCCIEAOBATh TOCTPOCHHBIE MOJICIH C
WCITOJIb30BAHUEM T€OMETPUUYCCKUX TTOHITHI U TEOpEM, amnmapara anreOpsl; peniaTh
MIPAKTUYECKUE 3a]1a4l, CBA3aHHBIE C HAX0XKJAECHUEM T€OMETPUUECKUX BEJIMYHMH.



TEMATHYECKOE IINTAHUPOBAHHUE
10 KJIACC

KoJsnyecTBO 4acoB DJIeKTPOHHbBbIE
Ne HaumeHoBaHue pa3iesioB U TeM (undgposbie)
Konrpoubnbie IIpakTHyeckue
n/n NPOrpamMmbl Bcero o0pa3oBaTte/ibHbIC
padoTshI padoThI
pecypcsbl
1 Brenenue B ctepeoMeTpuio 10
5 [Ipsimbie ¥ TIIOCKOCTH B MPOCTPAHCTBE. 12 1
[TapanienbHOCTh NPSMBIX U MIIOCKOCTEN
3 [lepneHUKYISIPHOCTD MIPSMBIX U 12
IIJIOCKOCTEN
4 VYTrubl MeXAy NPSAMBIMU U TUIOCKOCTSIMHU 10 1
3) MHororpanHuku 11 1
6 OO6BbEMBI MHOTOTPaHHUKOB 1
7 [ToBTOpEHME: CEUEHHUSI, pACCTOSIHUS U YTJIbI 1
OBUIEE KOJIMYECTBO YACOB I10 ITPO'PAMME 68 5 0




11 KJIACC

KounyecTBO 4acoB JJIeKTPOHHbIE

HaumeHoBaHue pa3iesioB H TeM uu¢poBbIe
Ne n/m P Konrpoubusie IIpakruueckue (witcpp )

MPOrpaMMblI Bcero o0pa3oBaTejbHbIE

padoTshI padoThI
pecypchl

Temna Bpamenus 12

OOBEMBI TET 5

BekTopbl 1 KOOpPIMHATHI B TPOCTPAHCTBE 10

[ToBTOpeHue, 06001IeHNE, 7 1

cUCTEeMaTH3aIHs 3HAHUH
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 34 3 0




HOYPOYHOE IINTAHUPOBAHHUE

10 KJIACC
No KoaunuyecTBO 4acoB DJIeKTPOHHbIE
n/  Tema ypoka Kowurp. Ipakr. Aata uugpospie
Bcero U3YYeHUS
n padoThI padoThI o0pa3oBaTe/IbHBIE
pecypchl
OcHOBHBIE IIOHATHS CTEPEOMETPUU: TOUKA, IIPAMAs,
IUIOCKOCTB, IPOCTpaHCTBO. [IpaBuia n3obpakeHus Ha 1
PHUCYHKaX: H300pakeHHs IJI0OCKOCTEH, NapauleIbHbIX
HPSAMBIX (OTPE3KOB), CEPEIUHBI OTpe3Ka
[onsATus: nepecekaromuecs MIOCKOCTH, IEPECEKAIOIIUECS 1
npsiMasi 4 IJI0CKOCTh
[TonsTHS: nepecekarolecs MIOCKOCTH, ITepeceKaroLIecs 1
npsMasi ¥ II0CKOCTb
3HAKOMCTBO C MHOTOI'paHHUKAaMHU, U300pakeHne
MHOT'OI'PaHHHKOB Ha PUCYHKaX, Ha MPOEKIMOHHBIX 1
4epTeKax
HavanbHble cBenieHust 0 Kyoe U mupamuie, X pasBEPTKU U 1
Mojienu. CeueHuss MHOTOTPaHHUKOB
HauanbHble cBeieHus 0 KyOe U upaMusie, uX pa3BEPTKU U 1
Mozenu. CeueHuss MHOTOTPaHHHUKOB
[TonsiTHE 006 AKCHMOMATHYECKOM OCTPOSHUN
CTEPEOMETPUU: AKCUOMBI CTEPEOMETPHUH U CIEACTBUS U3 1
HUX
[TonsiTrie 06 akcMOMATHYECKOM MOCTPOSHUU
CTEpEOMETPHUH: aKCHOMBI CTEPEOMETPHUU U CIEACTBUS U3 1
HUX
[TonsiTre 06 akcMOMaTHYECKOM MOCTPOESHUU 1




CTCPCOMETPHUHN: AKCUOMBI CTCPECOMCTPHU U CICACTBUA U3
HHUX

[Tonatne 06 aKCHOMAaTUYECKOM ITOCTPOCHUH

10 CTEpEOMETPUH: AKCHOMBI CTEPEOMETPHH U CIICACTBUS U3 1
HUX
B3anMHoe pacnonoxeHue npsMbIX B IPOCTPAHCTBE:

11 MePECEKAOIINECS], TApAUICIIbHBIC U CKPEIIMBAIOIINAECS 1
npsMbIe
[TapannensHOCTh NPSAMBIX U INIOCKOCTEH B IPOCTPAHCTBE:

12 napaJielibHble IpsSMble B IPOCTPAHCTBE; MApaJIeIbHOCTh 1
TPEX NPAMBIX

13 [TapamienbHOCT NPAMBIX U ITIOCKOCTEN B IPOCTPAHCTBE: 1
[TapannensHOCTh NPSAMON U IIIOCKOCTH

14 VYTIuibl ¢ COHANPABICHHBIMUA CTOPOHAMH 1

15 VYron Mexay NpsMbIMU B IPOCTPAHCTBE 1

16 Yros Mexay NpsIMBIMHU B ITIPOCTPAHCTBE 1

17 [TapannenbHOCTh MIIOCKOCTEN: MapasuieNbHbIe MIIOCKOCTH 1

18 CaolicTBa apauIeIbHBIX TUIOCKOCTEH 1

19 [Tpocreiinme npocTpaHCTBEHHBIE (PUTYPBHI HA TUIOCKOCTH: 1
TeTpa’ip, KyO, mapajuienenumne;s]

20 [TocTpoenwne ceueHwmit

21 IToctpoenune ceueHnit

99 KonTpomnbHas padora no teme "IIpsiMble U IIIOCKOCTH B 1
npoctpaHcTse. [lapamnenbHOCTh MPSIMBIX U MIIOCKOCTEN"

93 [lepneHauKyISIpHOCTD MPSAMOM M TUIOCKOCTH: 1
NEepIEHINKYIISPHBIE TIPSIMBIE B POCTPAHCTBE

24 [Ipsimble napasuienbHble U NEPIIEHIUKYIISIPHBIE K 1




IIJIOCKOCTH

[Tpsimble mapanienabHble U NepHIEeHANKYISIPHBIE K

25 1
TUIOCKOCTH

26 [Ipu3Hak nepreHANKYIIPHOCTH IPSIMOM U INTIOCKOCTH 1

27 [Ipu3Hak nepnesauKyJIApHOCTH IPSIMOU U INIOCKOCTH 1

28 Teopema o0 IpsIMOiA TEPIICHIUKYIIIPHOM IITIOCKOCTH 1

29 Teopema o0 TpsMOIi IEPIICHANKYIISPHOH IJIOCKOCTH 1

30 Teopema o IpsAMOi epreHANKYIIPHON TNIOCKOCTH 1

31 [eprienAuKyIAp ¥ HAKIOHHBIE: PACCTOSHUE OT TOYKH 10 1
TUTOCKOCTH, PACCTOSIHUE OT MPSIMOM JI0 TFIOCKOCTH

39 [TepnieHAMKYIISAp U HAKIOHHBIE: PACCTOSIHUE OT TOUYKH JI0 1
TUTOCKOCTH, PACCTOSIHUE OT MPSIMOM JI0 TFIOCKOCTH

33 [TepnieHAMKYIISAp U HAKIIOHHBIE: PACCTOSIHUE OT TOUYKH JI0 1
IUIOCKOCTH, PACCTOSIHUE OT NMPSIMOM /10 MIIOCKOCTH

34 [eprienaAuKyAp U HAKJIOHHBIE: PACCTOSHUE OT TOYKH 10 1
TUTOCKOCTH, PACCTOSIHUE OT MPSIMOH JI0 TIFIOCKOCTH

35 VYTibl B IPOCTPAHCTBE: YIOJI MEXY IPSIMO U INIOCKOCTBIO

36 JIByrpaHHbIN yroj, TUHEHHBINA yrojl ABYIrpaHHOTO yria

37 JIByrpaHHBIN yroJl, TMHENHBIN YroJl ABYTPAaHHOIO yria

38 [TepnieHANKYIPHOCTH MIOCKOCTEMN: MPU3HAK 1
HEePIEHIUKYIAPHOCTH JABYX IIIOCKOCTEH

39 [IeprieHIMKYIAPHOCTD INIOCKOCTEN: IPU3HAK 1
NEePIEHINKYIISIPHOCTH JABYX IIOCKOCTEH

40 [leprieHAUKYIAPHOCTH MIOCKOCTEN: MPU3HAK 1
HEepIEHIUKYIAPHOCTH JABYX IIIOCKOCTEN

41 TeopeMa 0 TpEX nepHneHAUKYIApax

42 Teopema o TpEX mepreHANKYIIApax




43

Teopema 0 TpEX nEepHEHAUKYIIAPAX

44

45

46

KoHnTtposbHas padota mo Temam "lleprieHaIuKyIIpHOCTD
IPSIMBIX U II0cKOCTeR" 1 "YUl MEXY NPSAMBIMU U
I10cKOCTAMU"

ITousrue MHOI'OrpaHHHUKa, OCHOBHBIC 3JICMCHThI
MHOI'OI'paHHHUKA, BBIITYKJIBIC 1 HEBBIITYKIIBIC
MHOI'OI'paHHUKH; pa3BépT1<a MHOI'OI'paHHHUKA

HpI/ISMaZ N-yroJjibHas Mpu3Ma, rpaHd 1 OCHOBAHM A IIPU3MBI,
[npssMasd 1 HAKJIOHHAas IIPU3MbI; OOKOBas U MOJIHAS
IMOBCPXHOCTD IIPU3MbI

47

[Tapannenenunen, MpsIMOYrOJIbHBIN NApaUICIICIUIIE] U €r0
CBOICTBA

48

49

50

IIupamupa: N-yroapHas NUPaMUa, TPaHU U OCHOBAHUE
UpaMU/JIbl; OOKOBAs U MOJIHASL TOBEPXHOCTh MUPAMUJIbL;
IIpaBUJIbHAS U YCEUYEHHAS TUPAMUIA

[TpaBuIbHBIE MHOTOTPAHHUKU: TIOHATHE PABUIBHOTO
MHOT'OT'paHHMKa; TpaBUIIbHASI TPU3Ma U MPaBUIIbHAS
nUpaMu/ia; IpaBUIbHAs TPEYrolbHAs HUpaMHIa U
IPAaBWIbHBIN TeTpasip; KyO

[TpencraBieHre o NpaBUIbHBIX MHOTOIPAaHHUKAX: OKTadIp,
JOAEKadAP U UKOCAIP.

51

CummeTpusi B TPOCTPAHCTBE: CUMMETPHUS OTHOCUTEIIBHO
TOYKH, IPSIMOM, IJIOCKOCTH. DJIE€MEHThl CHMMETPHUHU B
UpaMuaax, napajieaenuIenax, NpaBuIbHbIX
MHOT'OTpaHHUKAaX

52

53

Brruucnenue 31eMeHTOB MHOTOTPaHHUKOB: pEOpa,
JAuaroHajiv, yriibl

IInomans OOKOBOM IMOBCPXHOCTHU U MOJTHOH IOBEPXHOCTHU




IPSIMOM ITPU3MBI, IUIOIIA b OCHOBAHU, TEOpEMaA O
OOKOBOI TOBEPXHOCTH MPSMOM MPU3MBI

[Tnomans O0KOBOI MOBEPXHOCTH U MIOBEPXHOCTH

54 MpaBUJILHOM MUPAMUJIBI, TEOPEMA O ILIOIIA U OOKOBOM 1
MOBEPXHOCTH YCEYEHHOU MUPAMUIBI

55 KoHnTtposbHast pabota o teme "MHoOrorpaHHUKH" 1

56 [onsarue 06 06bEMeE 1

57 O0BEM TMUpamMu bl 1

58 O0BEM nupamMuIbI 1

59 O0BEM TUpaMu bl 1

60 O0BEM TUpaMu bl 1

61 O0BEM pu3MBbI 1

62 O0BbEM TPU3MBI 1

63 O0BEM pu3MBbI 1

64 KonTponbnas pabota no reme "OOBbEMBI MHOTOTPAaHHUKOB" 1

65 [ToBTOpenue, 0600IIEHNE CUCTEMATH3AIINS 3HAHUN. 1
[TocTpoeHne ceueHHit B MHOTOTpaHHHUKE
[ToBTOpeHue, 06001IeHNE ccTeMaTU3allks 3HAHUH.

66 Boruncnenue pacVCTo;IHI/HTI: MEXy IBYMSI TOUKaMH, OT 1
TOYKH JIO TMPSMOM, OT TOYKH JI0 IIIOCKOCTH, MEKITY
CKPEIIUBAOIIUMUCS TIPSIMBIMHU

67 HToroBas KOHTpoOJIbHAsA paboTa 1
[ToBTOpeHmE, 0600IIEHNE CUCTEMATU3AIINS 3HAHUA.

68 Berurcnenue yriioB: MeXIy CKpenUBaIOITIMUCS 1
TPSIMBIMHU, MEKTY TIPSIMO U TUIOCKOCTBIO, IBYTPAaHHBIX
YIJIOB, YTJIOB MEXKIY TIOCKOCTSIMU

OBIIEE KOJIMYECTBO YACOB I10 [TPOTPAMME 68




11 KJIACC

No KoauyecTBO 9acoB JIeKTPOHHbIE
n/  Tema ypoka Kowurp. Mpakr. Aara uudpoBbIe
Bcero U3Y4YeHUs
n padoThI paboThI oOpasoBaTe/bHbIE
pecypcsl
1 Cdepa u map: ueHTp, paanyc, AMaMeTp; mIomaib 1
MIOBEPXHOCTHU Cephl
5 B3anMHoe pacnionoxkenue cepsl U MI0CKOCTH; 1
KacaTeJbHasl IIOCKOCTh K cdepe; MmIomaab chepsl
3 N3o6paxkenue cdepsl, mapa Ha miockoctu. CeueHus 1
niapa
Hunuaapuyeckasi IOBEpXHOCTb, 00pa3yromiye
4 UWIMHAPUYECKON TOBEPXHOCTH, OCh IUIIMHIPUYECKOM 1
MIOBEPXHOCTHU
[{wuHAp: ocHOBaHUS U OOKOBAasi IOBEPXHOCTD,
5 o0pasyrolias U oCk; IIIONAAb OOKOBOH U MOIHOM 1
MOBEPXHOCTHU
N300pakeHne IMHApa Ha MII0CKOCTH. Pa3BépTka
6 mnHApa. CeyeHus IMHApa (IUI0CKOCTBIO, 1
napauIeIbHON WU MEPIEHANKYIISIPHON OCH
HUJTUHAPA)
Konnueckas moBepXxHOCTb, 00pa3yrome KOHMYECKOH
7 MIOBEPXHOCTH, OCh U BEPIINHA KOHUYECKOMN 1
MIOBEPXHOCTHU
8 Konyc: ocHOBaHue U BepinHa, 00pa3yromiasi U oCh; 1
ionIaib OOKOBOM M MOJTHON MOBEPXHOCTH
9 VYceu€HHbI KOHYC: 00pa3yIole U BHICOTA; 1

OCHOBaHMS 1 OOKOBas IMOBEPXHOCTH




N3o0paxenue koHyca Ha MIIOCKOCTH. Pa3BépTka
KoHyca. CeyeHus KOHyca (IJI0OCKOCThIO, apaJuIeIbHOM

10 OCHOBAHUIO, U MJIOCKOCTBIO, TPOXOIAIICH uepes
BEPIIHHY)

11 KoM0unanus ten BpalieHuss 1 MHOTOIpaHHUKOB

12 MHororpaHHHK, ONUCaHHBIN 0K0JI0 chepsl; chepa,
BIIMCAaHHAsl B MHOTOTPAHHUK WUJIU B TEJIO BPAICHUS

13 [Tousitue 06 06bEMe. OCHOBHBIE CBOMCTBA 00BEMOB
Ten

14 O06BEM IuIMHApa, KOHYCa

15 O0béM 1mapa U mIomaab cepol
[Tono6HbIe Tena B mpocTpancTBe. COOTHOMICHUS

16 MEXy TUIOIIAASIMUA TOBEPXHOCTEH, 00BEMaMu
MOTIOOHBIX TEI

17 KonTponpHas padora o Temam "Tena Bpamenus" u
"O6bems! Ten"

18 BekTop Ha MI0CKOCTH U B IPOCTPAHCTBE

19 CrnoxeHne 1 BHIYUTAaHHE BEKTOPOB

20 YMHOKEHNE BEKTOpa Ha YNCIIO0

21 Pasnoxxenne BekTOpa 1o TpéM HEKOMITJIAHAPHBIM
BekTopam. [TpaBuio mapamenenumnena

99 Pemtenue 3a1a4, cBA3aHHBIX ¢ IPUMEHEHHUEM MPaBUII
JIEHCTBHUM C BEKTOPAMHU
[IpsimoyrosbpHas cucTreMa KOOpIUHAT B IPOCTPAHCTBE.

23 Koopaunats! BekTopa. [Ipocreiimue 3a1a4un B
KOOpJAMHATax

24 VYron mexay Bekropamu. CKalsipHOE TPOU3BEICHHE

BEKTOPOB




25 Brraucnenue yrioB Mex 1ty IpsIMBIMH U TIOCKOCTSIMH 1

26 KoopanHaTHO-BEKTOPHBIN METO/ IIPH pEIICHUN 1
reOMETPHUYUECKUX 3324

97 KoHnTtposbHas padota mo teme "BekTops! u 1
KOOPJMHATHI B MPpOCTpaHcTBE"
[ToBTOpeHuUe, 0600IIEHNE U CHCTEMAaTU3allis 3HAHUH.

28 OcHoBHBIE HUTYpPHI, (HaKThI, TEOPEMBI Kypca 1
IUTAHUMETPHUH
[ToBTOpenue, 0600IICHNE U CUCTEMATH3AIHS 3HAHUH.

29 OcHoBHBIE GUTYPHI, (HAKTHI, TEOPEMBI Kypca 1
TUTAHUMETPHUH

30 [ToBTOpeHue, 00001IeHNE U CUCTEMATH3AIUS 3HAHUH. 1
3amauy MIaHUMETPUU U METO/bI UX PEIICHUs

31 [ToBTOpenue, 0600IICHNE U CUCTEMATH3AIHS 3HAHUH. 1
3aauyn MIaHUMETPUU U METO/bI UX PEIICHUs
[ToBTOpenue, 0600IIEHNE U CUCTEMATH3AITUs 3HAHH.

32 OcHoBHbI€ QUTYpBI, PaKThl, TEOPEMBI Kypca 1
CTepeOMETpUH

33 HToroBas KOHTpOJIbHAsA paboTa

34 [ToBTOpenue, 0600IIEHNE U CUCTEMATH3AITUS 3HAHHUI

OBLIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 34




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

METOJUYECKHUE MATEPHUAJIBI VI YYUTEJIA

IHU®POBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETHU

HUHTEPHET



