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INOACHUTEJIBHASA 3AIIMCKA

PaGouas mporpamma ydeOHOTO Kypca «['eoMeTpus» 0a30BOTO YPOBHS IS
oOyuarormuxcst 10 —11 xmaccoB pa3pabotana Ha ocHOBe DenepaabHOTO
roCyapCTBEHHOTO 00pa30BaTEIbHOIO CTaHAApTa CPEIHET0 O0IIero 0Opa3zoBaHus,
C y4€TOM COBPEMEHHBIX MHPOBBIX TpeOOBaHWH, NPEABABISIEMBIX K
MaTeMaTHYeCKOMY OOpa30BaHUIO, W TPAAWINA POCCHICKOTO 0OO0pa3oBaHU.
Peanuzanmsi mporpaMMbl 00eCIieYMBaeT OBIAJICHUE KITFOUEBBIMH KOMIICTCHIIUSIMH,
COCTABJISIIOIIIIMU OCHOBY JIJII CaMOPA3BUTHsSI W HEMPEPHIBHOTO 0Opa3oBaHMUS,
LEJIOCTHOCTh OOIIEKYJIbTYPHOTO, JUYHOCTHOTO W IIO3HABATEIBHOTO pPAa3BUTHUSA
JUYHOCTH 00YyYarOIIUXCsl.

HEJIM N3YYEHUA YYEBHOI'O KYPCA

BaxxHocTh yueOHOro Kypca TEOMETPHH Ha YpPOBHE CpPEAHETO OOIIero
oOpa3oBaHHsi OO0YCJOBIIEHA MPAKTHUYECKONW 3HAYMMOCTHIO METAlpEeIMETHBIX U
OpEIMETHBIX PE3yJIbTAaTOB OOYUYEHHUS T'€OMETPUM B HANPaBIECHUH JIMYHOCTHOTO
pa3BuTusa oOyvarommxcs, (OpMUPOBaHUS (PYHKIMOHAIBHOM MAaTeMaTH4eCKOU
TPaMOTHOCTH, U3YYCHUS APYTUX yU4EOHBIX AUCUUILINH. PazButre y oOyJarommxcs
MPABIJIBHBIX TPEICTABICHUNA O CYIIHOCTH M TMPOUCXOXKICHUH T€OMETPUUYECCKHIX
abcTpakuuii, COOTHOUIEHHHM pEaJbHOIO MU HJI€ATBHOIO, XapaKTepe OTpPaKEHMs
MaTEeMaTUYECKON HayKOW SBJIIEHMH M MPOLECCOB pEAJbHOTO MHpa, MECTe
re€OMETPUU B CUCTEME HAyK M POJIM MaTeMaTUYECKOTO0 MOJIEIMPOBAHUS B HAYYHOM
MO3HAHUH U B MIPAKTHKE CIIOCOOCTBYET POPMHUPOBAHUIO HAYIHOTO MHUPOBO33PEHUS
yuUalmxcs, a Takke KauyeCTB MBIIIJICHHUs, HEOOXOAMMBIX [JIsl aJanTalidd B
COBPEMEHHOM OOIIECTBE.

['eomeTpus sBisieTcs OAHUM M3 0a30BBIX MPEIMETOB HAa YPOBHE CPEIHEro
oOmero oOpa3oBaHHs, TaK Kak oOOECrneYyMBaeT BO3MOXKHOCTh HW3Y4YEHUs Kak
JTUCIUIUIMH €CTECTBEHHO-HAYYHON HAMpPaBIECHHOCTH, TaK M TYMaHUTAPHOH.

Jlormdeckoe MbINUIeHHE, (HOpMHUpPyeMOe TMpU HU3YYCHHH OOYYarOIIUMUCS
HNOHSTUWHBIX OCHOB T€OMETPUU U TOCTPOECHUH LIENOYKHU JTOTHUECKHUX YTBEPKICHUN
B XOJ€ pELIECHUS TeOMETPUYECKHX 3aJady, YMEHHE BBIABUIAaTh U OMNPOBEPraTh
THIOTE3bl HETIOCPEACTBEHHO HCIOJB3YIOTCS TMPH PEIICHWH 3a]a4 €CTECTBEHHO-
HAYYHOTO IIMKJIa, B YaCTHOCTHU U3 Kypca (pu3mku.

YMeHue opueHTHUPOBATHCS B MPOCTPAHCTBE UTPAET CYLIECTBEHHYIO POJIb BO
BCEX 00NacTsIX AESITeIbHOCTU uenoBeka. OpHeHTalus 4YelloBeKa BO BPEMEHH U
MPOCTPAHCTBE — HEOOXOAMMOE YCIOBHUE €ro COIHalbHOrO ObITHS, (opma
OTPaKEHUs OKPYXKAIOIIET0 MHpA, YCIOBHE YCIEIIHOTO IMO3HAHWS W aKTHBHOTO
npeoOpazoBaHusl  JACWCTBUTEIBHOCTH. OmepupoBaHUE  MPOCTPAHCTBEHHBIMHU
oOpa3zamMu OOBEIUHSET pa3Hble BUIbl YYEOHOW U TpPYIAOBOM J1€ATEIHHOCTH,



ABJIIETCSI OJHUM W3 MPO(PECCMOHATBHO BaXKHBIX KadyecTB, MO3TOMY aKTyajbHa
3amaya (opmMupoBaHus y OOyYarOUIMXCS MPOCTPAHCTBEHHOTO MBILIUICHUS Kak
Pa3HOBUIHOCTH OOpa3HOrO MBIIUICEHUSI — CYIIECTBEHHOIO KOMIIOHEHTa B
MOATOTOBKE K MPAKTUYECKOU IEATEIIbHOCTH IO MHOTUM HAPABICHUSM.

[leas ocBoeHmst mporpamMMbl ydeOHOro Kypca «I'eomerpusi» Ha 06a3oBOM
ypoBHE 00yueHus — 00I11eoOpa3oBaTeibHOE W OOIIEKYJIbTYpHOE pa3BUTHE
oOydarommxcss  4yepe3  oOecrieueHHe  BO3MOXKHOCTH  MPUOOpETeHuss |
WCMOJIb30BaHUA CHCTEMATUYECKUX TIE€OMETPUYECKUX 3HAHMM W JCHUCTBUI,
cnenuUIHBIX TEOMETPUH, BO3MOKHOCTH YCTIEIITHOTO MPOI0JDKEHNS 00pa30BaHUS
M0 CIEIUATIBHOCTSM, HE CBA3aHHBIM C MPUKIIAIHBIM UCTOJb30BAHUEM T€OMETPUH.

[Iporpamma 1o reomMeTpud Ha ©0a30BOM YpOBHE IIpeIHAa3HAdYeHa JIsl
OOy4YaronMxcst CpeHEN MIKOJIbI, HE UCIBITHIBABIIUX 3HAYUTEIBHBIX 3aTPyAHEHUM
Ha YpPOBHE OCHOBHOIO 0011ero oopa3zoBanusi. Takum oOpa3om, oOydaroniuecs Ha
0a30BOM YpOBHE JOJKHBI OCBOUTH OOIIME MaTeMaTUUYECKUE YMEHUs, CBSI3aHHbBIC
COo crneuu@uKod TEeOMETPUHM U HEOOXOAMMBIE [JIi JKM3HU B COBPEMEHHOM
obmiectBe. Kpome 3TOro, oHM UMEIOT BO3MOXXHOCTh M3YYUTh T'€OMETpHUIO Oosee
riIyOOKO, €clii B JlajJbHEHIIIEM BO3HUKHET HEOOXOJIUMOCTh B T'€OMETPUYECKUX
3HaHUAX B MPOGECCUOHAIBHOU JIEITEIHLHOCTH.

JlocTHkeHHe LeTM OCBOEHMSI MpPOrpaMMbl OOECIIEUMBAETCS pEUICHUEM
COOTBETCTBYIOIIMX 3anad. IlpuopureTHbIMM 3aJadyaMyd  OCBOEHHS  Kypca
«I"eomeTpun» Ha 6a30BoM ypoBHE B 10—11 kjaccax sBisSIFOTCS:

e hOopMUPOBaAHUE MPEJICTABICHUSI O TEOMETPUHU KaK YaCTH MUPOBOM KYJbTYPHI

U OCO3HaHHE €€ B3aMMOCBSI3U C OKPYKAIOIUM MUPOM;

e hopMUpOBaHUE MPECTABICHUS 0 MHOTOTPAHHUKAX U TeJaX BpallleHUs Kak
O BaXHEHUIIMX MATEMAaTHUYECKUX MOJEIISIX, MO3BOJIAIOUIUX OINHCHIBATh U
M3Yy4aTh Pa3HbIE SIBJICHUS OKPYXKAIOIIETO MUPA;

e hopMUpOBaHKE YMEHHUS PACIIO3HABATh HA YEPTEKAX, MOJICNAX U B peaIbHOM
MUpPE MHOTOTPAHHUKH U TeJia BpallleHUs;

e OBJIQJICHUE METOJIaMU PEIICHUS 3aJlad Ha TMOCTPOSHHUS Ha H300paKEHUSIX
MIPOCTPAHCTBEHHBIX (PUTYD;

e popMUpOBaHUE yMEHHUS ONEPUPOBATH OCHOBHBIMH  TIOHATHUSIMH O
MHOTOTPaHHUKAX U TeJaX BPAIlleHUsI U UX OCHOBHBIMU CBOMCTBaMU;

e OBJIQJICHUE AJITOPUTMAMU PEILICHUS] OCHOBHBIX TUIIOB 3a/1a4; (HOPMUPOBAHUE
YMEHHUSI TPOBOJIUTh HECJIOXKHBIE JOKAa3aTEIbHBIE PACCYKICHHUS B XOJI€
pelIeHrs CTEPEOMETPUYECKMX 3a7ady M 3aJad € [PaKTHYECKUM
coJiepKaHUEM;

e Pa3BUTHE WHTEIJIEKTYaJbHBIX U TBOPUECKUX CIIOCOOHOCTEHW 0Oydarommxcs,
MO3HABATEbHONW aKTUBHOCTHU, UCCIIEOBATEIbCKUX YMEHUN, KPUTUUHOCTU
MBIIUICHUS;



e popmMupoBaHuE (PYHKIMOHAIBHON I'PaMOTHOCTH, PEJIEBAHTHONW I'€OMETpPHUU:
YMEHHE PACIIO3HABAThH MPOSIBICHUS T'€OMETPUUYECKUX MOHSTUH, 0OBEKTOB
Y 3aKOHOMEPHOCTEH B PEAJIbHBIX KU3HEHHBIX CUTyalUsX U IIPU U3YYEHUU
Ipyrux  y4eOHbIX  MPEIMETOB, TMPOSBICHHUS  3aBUCHUMOCTEH U
3aKOHOMEPHOCTEH, (POPMYIIMPOBATh WX Ha S3bIKE TEOMETPUU U CO3/1aBaTh
Ir€OMETPUYECKHE MOJENHN, NPHUMEHITh OCBOCHHBIM TI'€OMETPHUYECKUM
anmapar Uil peleHus  IPAaKTHUKO-OPUEHTHUPOBAHHBIX  3aj]ad,
UHTEPHPETUPOBATH U OLICHUBATh NOJYYCHHbBIE PE3YJIBTATHI.

OTIUYUTENEHOM OCOOCHHOCTHIO MPOTPAMMBI SIBISICTCSI BKJIIOYEHHE B KYypC
CTEPEOMETPUM B HAyalle €ro HW3y4yeHus 3a]ad, peIIaeMbIX Ha YPOBHE
MHTYUTUBHOTO MO3HAHMs, U ONPENEIEHHBIM 00pa30M OpraHM30BaHHAas padoTa Haj
HUMH, YTO CHOCOOCTBYIOT pa3BUTHIO JIOTMUECKOIO U IPOCTPAaHCTBEHHOI'O
MBIIUIEHUS, CTUMYJUPYET MPOTEKAaHUE MHTYUTHUBHBIX MPOLECCOB, MOTUBHPYET K
JAJbHEUIIIEMY U3YyYECHUIO IPEIMETA.

[Tpenmnourenue oTAAETCA HAMISIHO-KOHCTPYKTUBHOMY METOAY OO0Y4YEHHs, TO
€CTh TEOPETUYECKHE 3HAHUS UMEIOT B CBOEH OCHOBE YYBCTBEHHOCTH IIPEIMETHO-
IIPaKTUYECKON JAEATENBHOCTU. Pa3BUTHE NPOCTPAHCTBEHHBIX IPEACTABICHUN Yy
yYalllUXCcsi B Kypce CTEpPEOMETpPUM MPOBOAMUTCS 3a CYET pelieHus 3a7ady Ha
CO3JaHUE€  NPOCTPAHCTBEHHbIX O0pa3oB W  33Jad Ha  ONEpPUPOBAHHE
IPOCTPAHCTBEHHBIMU oOOpa3amu. Co3naHue oOpa3za MPOBOAMUTCS C ONOPOM Ha
HarJIsgHOCTh, @ ONEpUpPOBaHME O0pa3oM — B YCIOBUSX OTBJIEYEHUS OT
HAIJISTHOCTH, MBICIEHHOTO U3MEHEHHUSI €T0 HCXOJAHOIO COACPKAHUS.

OcHoBHBIE copaepikaresbHble TUHUN Kypca «['eomerpum» B 10—-11 kiaccax:
«MHororpanHukny, «IIpsiMble U MIIOCKOCTU B MPOCTpAHCTBEY, «Tena BpaleHus»,
«BEeKTOpbI U KOOPAUHATHI B ITPOCTPAHCTBE». POPMUPOBAHUE JTOTUUECKUX YMEHUHN
pacnpenenseTcss He TOJBKO II0 COJAEP)KATENbHBIM JIMHHUSIM, HO M IO ToJaM
oOy4eHHUs Ha YPOBHE CpEeHEro 00IIero oopazoBanusl.

Copepxanrne 00pa3oBaHMs, COOTBETCTBYIOLIEE MPEAMETHBIM PE3YJIbTaTaM
OCBOEHHUSl paboueil mporpamMmbl, pacHpelesN€éHHbBIM 10 ToAaM OO0y4yeHwus,
CTPYKTYPUPOBAaHO TaKUM 00pa3oM, 4YTOOBI OBJAJEHUE TI'E€OMETPUUYECKUMHU
NOHATUSAMHU Y HAaBBIKAMH OCYLIECTBIISUIOCH MTOCJIEI0BATEIBLHO U MOCTYNATENbHO, C
COOJII0/IEHUEM MPUHIIMIA TPEEMCTBEHHOCTH, YTOObI HOBbIE 3HAHUS BKIIIOUAIUCH B
OOLIYI0 CHCTEMY T'€OMETPUYECKUX MPEJCTABICHUN OOYy4YaroIIMXCs, pACIIUpss U
yriay6usist e€, o0pa3ysi MpOYHbIE MHO>KECTBEHHBIE CBSI3U.

MECTO YYEBHOI'O KYPCA B YYEBHOM IIVIAHE

Ha u3yueHue reomerpun oTBOAUTCSA 2 yaca B Heaeno B 10 knacce u 1 yac B
Heneno B 11 kitacce, Bcero 3a Ba rojia ooyuenus - 102 yueOHbIX yaca.



COJEPKXAHUE YYEBHOI'O KYPCA
10 KIIACC

IIpsiMbIe M IVIOCKOCTH B POCTPAHCTBE

OCHOBHBIE  TIOHATHS ~ CTEpeOMeTpur. Touka, TnpsAMas, IJIOCKOCTb,
npoctpaHcTBO. [loHsATHE 00 aKCMOMATUYECKOM IOCTPOCHHH CTEPEOMETPUU:
AKCUOMBI CTEPEOMETPHUH U CIEACTBUS U3 HUX.

B3auMHOE pacnosnokeHue IpsMBIX B IPOCTPAHCTBE: IEpECEKaroLIUecs,
napajuyielbHble W CKpeluBaromuyecs mpsMble. [lapamnenbHOCTs OpSMBIX U
IUIOCKOCTEW B MPOCTPAHCTBE: IMAPAJUIEIBHBIE TMpPsAMBIE B NPOCTPAHCTBE;
[apaJUIENIbBHOCTh TPEX MPSAMBIX; NApPAJLIEIBHOCTD NMPSAMOW M IUIOCKOCTH. YTUIBI C
COHAIIPaBIECHHBIMA CTOPOHAMH; YIoJd MEXAy [PSIMBIMH B IIPOCTPAHCTBE.
[lapannenbHOCTh  IIIIOCKOCTEH: [apajulelIbHble  IUIOCKOCTH; CBOMCTBA
napajuleNbHbBIX IuIockocTed. Ilpocteiline npocTpaHCTBEHHBIE (UIYpHl Ha
IJIOCKOCTH: TE€Tpa’ap, Ky0, napaieaenunes]; IOCTPOEHUE CEUECHUM.

[leprieHIUKYJISIPHOCTD MPSIMOM M TUIOCKOCTH: NEPIEHAUKYJISIPHBIE IIPSAMBIE B
IIPOCTPAHCTBE, NPSAMBIC MApAJIICIAbHBIE W IEPIECHIUKYJSIPHBIE K IIIOCKOCTH,
[IPU3HAK MEPHEHAUKYIAPHOCTH IPAMOM M IUIOCKOCTH, TEOpeMa O IpsAMOU
MEPIECHINKYJIAPHOW TUIOCKOCTH. YTJIBI B IIPOCTPAHCTBE: YIOJI MEXAY NPSIMON U
IJIOCKOCTBIO;  JBYTPAaHHBIM  Yroj, JIMHEWHBIM yrojd JBYTPAaHHOTO  yTJIA.
[leprieHIUKYIISIp U HAKJIOHHBIE: PACCTOSIHUE OT TOYKHM 10 IUIOCKOCTH, PACCTOSTHUE
OT MNpsAMOM A0  IJIOCKOCTH,  HOpoeKuus  (GUrypbl Ha  IJIOCKOCTb.
[leprieHIUKYJISIPHOCTh  IUIOCKOCTEH: INPU3HAK  IEPHEHIUMKYJISAPHOCTH  JIBYX
mIockocTer. Teopema o TpEX NMepHeHIuKyIspax.

MHoOrorpaHHuKHu

IloHATHE MHOTOIpaHHUKA, OCHOBHBIE 3JIEMEHTbl MHOTOI'DAHHUKA, BBIITYKIIbIE
Y HEBBIITYKJIbIE MHOTOI'PAaHHUKH; pa3BEPTKAa MHOrorpaHHuka. [Ipusma: n-yronapHas
npu3Ma; TPaHU U OCHOBAHUS MPHU3MBI; MpsMas U HAKIOHHAs NMPU3MbL, OOKOBas U
MTOJTHAs MIOBEPXHOCTh IIPU3MBI. [Tapannenenunen, PSAMOYTOJIbHBIN
napajuleJienunes; U ero cpoucrsa. llupammpa: n-yronpHas nupamuaa, rpaHd U
OCHOBaHHUE MUpPaMUbl; OOKOBAsI U MOJIHAS MOBEPXHOCTh MUPAMU/Ibl; IPaBUJIbHAS U
yCeu€HHas MNHUpaMuja. OJEMEHTbl HOpu3Mbl M nupamuasl. lIpaBuibHbIE
MHOTOTPAHHHUKU: MOHATHE MPABUIBHOIO MHOTOIPAHHUKA; MPABWUJIbHAS MpPU3MA U
NpaBWIbHAs NHPAMHUA; NPABUIIbHAs TPEYroJibHas MHUPaMHUAA W TPaBUIIbHBIN
teTpa’ap; KyO. IlpencraBieHne o MpaBUIBHBIX MHOTOTPAaHHUKAX: OKTadIp,
nozexasip u ukocasap. CeueHus: pu3Mbl U MUPAMHUIBL.

CuMmMmeTprs B NPOCTPAHCTBE: CHUMMETPUS OTHOCUTEIBHO TOYKH, HPSIMOI,
IUDIOCKOCTU.  ODJEMEHThl CUMMETPUM B MNHpPAMHAAX, NapajuleJenunenax,
MPAaBWJIBHBIX MHOTOTPAHHUKAX.



Bbluncienre 3J€eMEHTOB MHOTOTPaHHUKOB: pEOpa, JMaroHaid, YIJIbL.
[Inomans OOKOBOM MOBEPXHOCTHM M TIOJHOM TMOBEPXHOCTH MPSAMOU TMPU3MBI,
IJIOIAJh OCHOBAaHMM, TeopemMa O OOKOBOM TOBEPXHOCTH MPSIMOWU MPU3MBI.
[Tnomans OOKOBOW TMOBEPXHOCTH U TOBEPXHOCTH TIPABWIHHOW MHPaMUJIbI,
TeopeMa O IUlomaau yceu€éHHou mnupamuibl. [lonstue o0 o0béme. OO0BEM
MAPAMHU/JIbI, IPU3MBI.

[logoGubeie Tena B mpocTtpaHcTBEe. COOTHOUICHUS MEXKAY IUIOMIAASIMU
MOBEPXHOCTEHN, 00BEMaMU TTOT0OHBIX TEJL.

11 KIIACC

Tena Bpamenus

HunuHapuyeckas MTOBEPXHOCTB, oOpasyrolue UMAJIMHIPUYECKON
MOBEPXHOCTH, OCh UWJIWHJIPUYECKOW TMMOBEpPXHOCTU. [lunuHAap: oOCHOBaHUA U
OOKOBasi TMOBEPXHOCThb, OOpasyrolias W OCh, IUIOMAAb OOKOBOW U TOJHOM
MOBEPXHOCTH.

Konnueckass moBepXHOCTh, 00pa3yrole KOHUYECKOW MOBEPXHOCTH, OCh U
BEpIIMHA KOHUYECKOM MmoBepxHocTU. KoHyC: ocHOBaHuMe U BepIiinHa, oOpasyromas
U OCh; IUIOMAAhr OOKOBOM M TOJHOM TMOBEPXHOCTH. YCEUEHHBIN KOHYC:
oOpasyronue U BbICOTa; OCHOBAaHMS M OOKOBasi MIOBEPXHOCTb.

Cdepa u map: UeHTp, paauyc, AUAMETpP; IUIOMIAJh MOBEPXHOCTU CREPHI.
B3aumHoe pacnonoxxeHue chepbl U MIIOCKOCTH; KacaTeslbHas MIIOCKOCTh K cdepe;
101 ChEpPHI.

N300pakeHne Ten BpallleHus Ha TIIOCKOCTH. Pa3BépTka mUIMHIpa U KOHYyCA.

KomOunamuu Ten BpalieHUss W MHOTOTPAaHHUKOB. MHOTOrpaHHUK,
OMHUCAHHBIA OKoJIO cdephl; chepa, BOHUCaHHASS B MHOTOTPAHHUK, WM TEJO
BpAaIlCHUS.

[Tonsarue 06 06bEMe. OCHOBHBIE CBOMCTBA 00BEMOB Tell. Teopema 06 00béMe
MPSIMOYTOJILHOTO Tapajuienenurnena u ciaeactBuss u3 He€. OObEM IUIMHIpA,
KoHyca. O0BEM 11apa U miomaab chephl.

[logoOuble Tena B mpocTpaHcTBe. COOTHONICHUS MEXIY IUIOMIAIIMU
MOBEPXHOCTEHN, 00BEMaMU TTOI0OHBIX TEJI.

Ceuennss mwiMHApPa (MapaUIeTbHO W MEPHEHIUKYJISIPHO OCH), CEUYEHUs
KOHyca (mapajuieIbHO€ OCHOBAaHHUIO M TIPOXOSIIEe 4Yepe3 BEPIIMHY), CEUCHUs
miapa.

BekTopbl 1 KOOPAUHATHI B MPOCTPAHCTBE

BekTop Ha mnockocTy U B ipocTpaHcTBe. C0KEHUE U BBIYUTAHUE BEKTOPOB.
YMHOKEeHHE BEKTOpa Ha yucio. Pa3znoxkeHue BeKTopa 1o TpéM HEKOMILUIAaHAPHBIM
BekTopaM. IIpaBuno mapamnenenunena. Pemenue 3amay, CBS3aHHBIX €
IIPUMEHECHUEM IMIpaBUJl JCUCTBUU C Bekropamu. IlpsAmoyronpHas cucrema



KoopauHat B mpoctpaHcTBe. Koopaunatel BekTopa. [lpocreitmue 3agaun B
KOOpJIMHATax. YTron Mexay BekTopamu. CKajsipHOE NPOU3BEIECHUE BEKTOPOB.
Boluncienue yrioB Mexay IpsIMBIMH U TUIOCKOCTAMH. KoopAauHAaTHO-BEKTOPHBIN
METOJ TP PEIICHUU T€OMETPUUECKUX 3a]1ay.

IINIAHUPYEMBIE PE3YJIBTATBI
JIMYHOCTHBIE PE3YJIBTATBI

JIM4HOCTHBIE pe3ynbTaThl OCBOCHMSI MPOTrpamMMbl y4eOHOTO TperMeTa
«MareMaTuka» XapaKTepU3yrTCs:

I'pa:xknanckoe BocnuTanme:

c(hOpPMHUPOBAHHOCTHIO TPAKTAHCKON MO3UIIMU 00YUAIOIIErocsi Kak akKTUBHOTO
U OTBETCTBEHHOIO WI€Ha POCCHUUCKOro OOIIeCTBa, MPEJICTABICHUEM O
MaTEMaTUYECKUX OCHOBAX (PYHKIIMOHUPOBAHMS PA3IUYHBIX CTPYKTYp, SBICHUM,
NpoleAyp TpaxaaHCKOro oOmiecTBa (BBIOOPHI, OMPOCHI U TIp.), YMEHHUEM
B3aMMO/JICHCTBOBATh C COI[MAJbHBIMA HWHCTUTYTaMH B COOTBETCTBHUM C HX
GyHKUMUSIMY ¥ HA3HAYCHUEM.

IHaTpuoTnyeckoe BOCIIUTAHUE:

c(hOpMUPOBAHHOCTHIO POCCUICKON IpakIaHCKOW UJICHTUUHOCTU, YBAKECHUS K
MPOIIIOMY Y HACTOSIIIIEMY POCCUICKOM MaTEMAaTHKU, IICHHOCTHBIM OTHOIIIEHUEM K
JOCTHXKEHUAM POCCHUMCKUX MATEMATUKOB U POCCUMCKON MAaTEMaTUYECKOM IIKOJIbI,
K HCIOJB30BAHUIO 3THUX JOCTHIKEHUW B JPYrMX HayKax, TEXHOJOTHSX, chepax
SKOHOMHKH.

JIyXOBHO-HPABCTBEHHOI'0 BOCITUTAHUS:

OCO3HAHUEM JTYXOBHBIX LIEHHOCTEN POCCHIICKOTO HapoJa;
c(OPMHPOBAHHOCTHI0O  HPABCTBEHHOTO  CO3HAHMSI, OTHUYECKOTO  TMOBEIACHUS,
CBSI3aHHOTO C MPAKTUYECKUM MPUMEHEHUEM JOCTUKEHUN HAYKU U JIESTEIbHOCTHIO
y4€HOT0; 0OCO3HAHUEM JIMYHOTO BKJIaJa B MOCTPOCHHUE YCTOMUHUBOTO OYayIIETO.

JcTeTH4ecKoe BOCIIUTAHUE:

ACTETUYECKUM OTHOIIICHUEM K MHpPY, BKIJIIOYash ICTETUKY MaTeMaTUUYECKHUX
3aKOHOMEPHOCTEM, O0OBEKTOB, 3ajad, PEIIEHHN, paCCYyXICHUM;
BOCIIPUUMYHMBOCTHIO K MATEMaTUYECKUM acCleKTaM pa3iIMyHbIX BUJOB UCKYCCTBA.

duznyeckoe BOCIUTAHKE:

c(hOpPMUPOBAHHOCTHIO YMEHHSI TMPUMEHATh MaTeMaTUYeCKUE 3HaHUS B
WHTEpecax 30poBOro u 6e3omacHoro odpasa »K1W3HU, OTBETCTBEHHOTO OTHOIICHUS
K CBOEMY 3JI0POBBIO (310pOBOE MHUTAHHE, COATAHCUPOBAHHBIN PEXUM 3aHATANA U
OT/IbIXa, peryispHas busnueckas aKTUBHOCTD); (bu3HIecKoro
COBEPIIICHCTBOBAHUS, npu 3aHSTHSIX CIIOPTUBHO-03/I0POBUTEIHHOM
JEATEIIbHOCTHIO.



Tpynosoe BocnuTanue:

TOTOBHOCTBIO K TPYZAY, OCO3HAHHEM IICHHOCTH TPYAOIIOOWS, MHTEPECOM K
pasnuuHbIM  cepam  mpodecCHOHANIBHON  JMEATENBHOCTH, CBS3aHHBIM  C
MaTeMaTUKOW W €€ TPWIOKEHUSIMU, YMEHHEM COBEpIIaTh OCO3HAHHBIM BHIOOD
Oynymeid mnpodeccnrn W Ppeamu3oBBIBaTh COOCTBEHHBIC >KM3HEHHBIC IIJIAHBI,
TOTOBHOCTBIO M  CIIOCOOHOCTBIO K  MaTeMaTH4ecKOMYy OOpa30BaHHIO U
caM000pa3oBaHUI0 Ha TPOTSHKCHUHM BCEH JKM3HU; TOTOBHOCTHIO K aKTHBHOMY
YYaCTHIO B PEIICHUH MMPAKTHUECKUX 3a/1a4 MAaTEMAaTHIECKON HAIIPABICHHOCTH.

JIKOJOTHYECKOEe BOCIIUTAHUE:

c(OPMHPOBAHHOCTHIO DKOJIOTHYECKON KYyJIbTYpbl, MMOHWUMAHHEM BIWSHHUS
COLMATbHO-PKOHOMHUYECKUX MPOIIECCOB HA COCTOSIHUE MPHUPOJIHON W COIMATBLHOM
CpeIbl, OCO3HaHWEM TJO00aTbHOTO XapakTepa OSKOJOTHYECKHX MpoOjeMm;
OpHEHTaleld Ha TMPUMEHCHHE MAaTeMAaTHYCCKUX 3HAHWN Ui pEIICHUs 3a1ad B
00JaCTH  OKpY)KAIOMICH Ccpeapl, IUTAHHUPOBAHUS IIOCTYIIKOB H OIICHKA UX
BO3MOYKHBIX MTOCJIEICTBUM VISl OKPYKAIOILIEH Cpeibl.

LleHHOCTH HAYYHOTO TIO3HAHMS:

c(hOpPMHUPOBAHHOCTHI0O MHUPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO  Pa3BUTHS HAayKH W  OOIIECTBEHHON TMPaKTHKH, ITOHUMaHHUEM
MaTEeMaTHYeCKOH HayKd Kak cdepbl YeIOBEUYECKOW JESITCIIBHOCTH, ITAaroB €€
pPa3BUTUST ¥ 3HAYUMOCTH JUIS Pa3BUTHS I[UBUIN3ALMU; OBIAJCHUEM S3BIKOM
MaTeMaTUKH ¥ MaTEMaTUYECKOM KyJIbTYpOM KaK CpeICTBOM IIO3HAHHS MUPA;
TOTOBHOCTBIO OCYIIECTBIIATH IMPOCKTHYIO M HCCICIOBATEIBCKYIO JESITCIBHOCTD
WHUBUTyaJIbHO U B TPYIIIIE.

METAINIPEIMETHBIE PE3YJIBTATBI

MertanpenMeTHble pe3yJbTaThl OCBOCHUS IMPOTpaMMbl YYEOHOTrO MpeameTa
«Marematuka XapaKTepU3yHOTCS OBJIAJICHUEM YHUBEPCATbHBIMU
NO3HABAMENbHLIMU — OCUCMBUAMU,  VHUBEPCANbHLIMU — KOMMYHUKAMUBHBIMU
0elicCmeUsAMU, YHUBEPCATIbHBIMU Pe2YISIMUBHIMU OellCTMEUAMU.

1)  VYuueepcanvnvie  noznasamenvmvle  Oeiicmsus, — 0becneuugarom
Gopmuposanue 06a306bIX KOSHUMUBHLIX NPOYECCO8 00y4arowuxcs (oceoenue
Memo008  NO3HAHUA  OKpYHCalowjeeo  Mupa;  NpuMeHeHue  J0SUYECKUX,
Ucce008amenbCKux onepayull, ymeHuil pabomams ¢ uHgopmayueti).

ba3zoBblesiornyeckueelicTBus:

 BBISIBJISITh U XapaKTEPU30BaTh CYIICCTBCHHBIC MPHU3HAKA MaTEMaTHYCCKUX

OOBEKTOB, TOHSATUN, OTHOIICHUH MEXTYy MOHATUAMU, (OPMYIUPOBATH
OTIpEJICICHUS]  TOHSATUH; YCTAHABIMBATh CYIICCTBEHHBIM  TMPHU3HAK
KJaccu(ukanmy, OCHOBaHUA JUIsi OOOOIIEHUS W CpaBHEHUSA, KPUTEPHUH
IPOBOIMMOTO aHAIIN3a;



e BOCIIPUHUMATh,  (POPMYJIHPOBATH U  NPEeoOpa3oBbIBATh  CYXKICHHUS:
YTBEPAUTENIbHbIE U OTpULATEIbHBbIC, €AMHUYHbIC, YACTHBIE U OOIUIUE;
YCIIOBHBIE;

eBBISIBJIATH ~ MAaTEeMaTUYECKHUE  3aKOHOMEPHOCTH, B3aUMOCBSI3H U
NpOTUBOpEeUHss B (pakTax, JaHHBIX, HAOIIOJNCHUSIX U YTBEPXKICHUSX;
npemjiaraTh ~ KPUTEPUM IS BBISBJICHHS ~ 3aKOHOMEPHOCTEM |
MIPOTUBOPEUNH;

e IETIATh BBIBOJBI C HCIIOJIB30BAHUEM 33aKOHOB JIOTMKH, JEAYKTHBHBIX U
WHIYKTUBHBIX YMO3aKIFOUEHHM, YMO3aKIIFOUEHHI 110 aHAJIOTUH;

e IPOBOJIUTH CaMOCTOSITEJIBHO JI0Ka3aTesIbCTBA MaTEeMaTUYECKUX
YTBEPKJICHUM (MPsSIMbIE U OT MPOTUBHOIO), BHICTPAUBATh APTYMEHTAIIHIO,
OPUBOAUTH TPUMEPHl M KOHTPIPHUMEPHI; OOOCHOBBIBATH COOCTBEHHBIE
CYXKJICHUS U BBIBO/IbI;

e BBIOMpaTh crmoco0 pelnieHus y4deOHOW 3anayu  (CpaBHUBATh HECKOJIBKO
BApUAHTOB peElIeHUs, BBIOUpATh Hauboiee MNOAXOAAIIMN ¢ Yy4EToM
CaMOCTOSATENILHO BBIJICTIEHHBIX KPUTEPHUEB).

ba3oBbleuccienoBareJbCKueAeHCTBUA:

¢ ICTIOJIB30BATh BONPOCHI KaK MCCIIEIOBATENbCKUA HHCTPYMEHT IO3HAHUS;
(GbopMyaMpoBaTh BOMPOCHI, (UKCHPYIOLIUME MPOTUBOpEUUE, MpoldIemMy,
yCTaHaBJIMBAaTh HCKOMOE U  JaHHoe, (OpMHUPOBATH  THUIIOTE3Y,
apryMEHTUPOBaTh CBOIO MO3ULIUI0, MHEHHUE;

e IPOBOJIUTH CAMOCTOSTEIBHO CINIAHUPOBAHHBIN 3KCIIEPUMEHT, UCCIIEJOBAHUE
M0 YCTaHOBJICHUIO OCOOCHHOCTEM MaTEeMaTHUUE€CKOTO OOBEKTa, SBICHUS,
Ipoliecca, BBISIBICHUIO 3aBUCUMOCTEH MEXIy OOBEKTaMH, SIBIICHUSMH,
IIPOLIECCAMY;

e CAMOCTOSITEILHO (POPMYJIMPOBATH OOOOIIEHUSI U BBIBOJBI MO pe3yibTaTam
MPOBENEHHOTO HAOJIOJEHUS, MCCIEAOBAHMS, OLIEHUBATh JAOCTOBEPHOCTH
MOJTYYEHHBIX PE3YJIbTaTOB, BEIBOJIOB U 000OIIECHUI;

e IPOTHO3UPOBATH BO3MOYKHOE PA3BUTHE IIPOIECCA, a TaKKE BBIIBUTATh
MPEANOJIOAKEHHUS O €r0 Pa3BUTHHU B HOBBIX YCIOBUSX.

Pabora c nunopmanueii:

e BBISIBJIATH AehUIUTH UHGOPMAIIUU, TaHHBIX, HEOOXOIUMBIX sl OTBETa Ha
BOIPOC U ISl pEUICHUS 3a/1auH;

e BEIOMpaTh WH(OOPMAITUIO U3 UCTOUYHUKOB PA3IMYHBIX TUIIOB, AaHAJTU3UPOBATH,
CUCTEMATU3UPOBATh W HHTEPIPETHPOBATH HH(POPMAIIUIO PA3THUHBIX
BUJIOB U ()OPM TMPEACTABICHUS;

e CTPYKTYpUPOBaTh MHPOpPMALIUIO, TPEACTABIATh €€ B Pa3IMYHBIX (opMax,
WJUTIOCTPUPOBATH TpadUuecKy;



e OLICHUBATD HaAEKHOCTD uHdopMaIu o CaMOCTOSTENIbHO
c(hOPMYITUPOBAHHBIM KPUTEPHUSIM.

2)  VHhusepcanvhvie KOMMYHUKAMUGHbBlE  Oelicmeus,  00eCneyusaom

chopMUPOBAHHOCIb COYUATILHBIX HABLIKOS 00YUAIOUWUXCAL.

Oo01enue:

e BOCIIPUHUMATh U (POPMYIIUPOBAThH CYXKJEHUS B COOTBETCTBUU C YCIOBUSIMHU
U UEeIsIMU OOLIEHUs; SCHO, TOYHO, IPAMOTHO BBIPAXKaTh CBOIO TOYKY
3peHUs] B YCTHBIX M MUCHMEHHBIX TEKCTaX, JAaBaTh MOSCHEHHUS IO XOIY
peleHus 3a1a4i, KOMMEHTHPOBATh MOTYYCHHBIN pPe3yibTar;

B X0/i¢ 00CYX/ICHHUS 3a/1aBaTh BOIPOCHI MO CYIIECTBY OOCY>KIaeMOW TEMBI,
npoO0JIeMBbl, perraeMoi 3a/1auu, BbICKa3bIBaTh UEH, HAIICJICHHBIE HAa MTOUCK
pelIeHUs; COMOCTaBIATh CBOU CYXKIEHUS C CYXICHHUSIMH JIPYyTUX
YYaCTHHKOB JHanora, OOHapy»XuBaTh pa3jiMyue W CXOJCTBO MO3ULHUN; B
KOPPEKTHOU GopMe (HhopMyIupoBaTh pa3HOTIACHS, CBOM BO3PAKEHUS,

e IPE/ICTABIIATH PE3YJIbTAThI PELICHUS 3a]1auM, SKCIIEPUMEHTA, UCCIICJOBAHMUS,
IIPOEKTa; CaMOCTOSITENIbHO BBIOMpATh (OpMAT BBICTYIUICHUS C YUYETOM
3aJ1a4 MPEe3eHTali U OCOOEHHOCTEN ayIUTOPHH.

CorpyaHu4ecTBo:

e IOHUMATh M HCIIOJIB30BATh MPEUMYIIECTBA KOMaHIHON M MHIUBUIYaIbHOU
paboOThl MpU pelIeHWH Y4eOHBIX 3a/ay; MPUHUMATh II€JIb COBMECTHOU
NESATENIbHOCTH, IUIAHUPOBAaTh  OPraHU3alMI0 COBMECTHOM  paboThI,
pacmpenenarb BuAbl padOT, JOrOBApUBATHCA, OOCYKIaTh IMpoOILEecC U
pe3yabTat paboThl; 00001IaTh MHEHUSI HECKOJBKUX JIFOJCH;

¢ Y4aCTBOBATh B IPyNMOBBIX (popmax paboThl (00CYykAeHUSI, 0OOMEH MHEHUH,
«MO3TOBBIE IITYPMbD» U UHBIC); BBINOIHATH CBOIO 4YacTh pPaOOThl U
KOOPJIMHUPOBATh CBOM JIEUCTBHUS C JPYTUMH UJIE€HAMU KOMAaH/IbI,
OILICHMBATh Ka4eCTBO CBOETO BKJIaJa B OOIIMH MPOAYKT MO KPUTEPHUSAM,
c(opMyITUPOBAHHBIM YYaCTHUKAMH B3aUMOICHCTBUSI.

3) Vuusepcanvnvie  pecynamueHbvie Oeticmaus, obecnevusaiom
Gdopmuposarue cMbiCI08bIX YCMAHOBOK U HCUSHEHHBIX HABLIKOS TUYHOCTIU.
Camoopranusamnus:

e COCTABJISITh IIJIaH, aJITOPUTM PELICHUS 3a7a4H, BBIOUPATh CIOCOO PEIICHUs C
y4E€TOM UMEIOIIHUXCS PECYPCOB M COOCTBEHHBIX BO3MOKHOCTEH,
apryMEHTUPOBATh U KOPPEKTUPOBATH BAPUAHTHI PELICHUN C YYETOM HOBOM
uH(popmanuu.

CaMOKOHTPOJIb:

eBIIAZICTh HAaBBIKAMH  TIO3HABaTEeNIbHOM  pediekcud Kak  OCO3HAHMSA
COBEPUIAEMBIX JIEUCTBUN U MBICIUTENBHBIX MPOLECCOB, UX PE3YyJIbTATOB;



BJIAJETh CIOCO0AMU  CaMONPOBEPKH, CAMOKOHTPOJIA IMpolecca M
pe3yJbTara pelieHuss MaTeMaTHYeCKON 3a/1a4H;

e IPEABUJIETH TPYIHOCTH, KOTOPbIE MOTYT BOZHUKHYThH IIPU PELICHUU 3a]1a4H,
BHOCUTH KOPPEKTHUBHI B JICATEILHOCTh Ha OCHOBE HOBBIX OOCTOSITEIIBCTB,
JTAHHBIX, HAUJEHHBIX OIMOOK, BHIBICHHBIX TPYAHOCTEH;

e OLICHUBATh COOTBETCTBUE pe3yJbTaTa IEJIU W YCIOBUIM, OOBICHATH
IPUYMHBl TOCTUXKEHUSI WIM HEJOCTHIKEHUS Pe3yJIbTATOB JIESTEIbHOCTH,
HaXOJIUTh OIMHOKY, TaBaTh OIICHKY MPUOOPETEHHOMY OIIBITY.

ITPEAMETHBIE PE3YJ/IBTATDBI
10 KIIACC

OnepupoBath MOHATUSMU: TOUKA, IPsIMasi, INIOCKOCTb.

[IpuMeHsATh aKCMOMBI CTEPEOMETPUM M CIEJICTBHUS M3 HHUX IPU PEIICHUH
F€OMETPUYECKUX 3a]aY.

OnepupoBaTh NOHATUIMU: NAPALIETBHOCTD U MEPIEHAUKYISIPHOCTD MPSMBIX
U IIJIOCKOCTEH.

KnaccuduumpoBate B3aMMHOE pPAacHOJIOKEHHE MPSAMBIX U IUIOCKOCTEH B
IPOCTPAHCTBE.

OmnepupoBaTh MOHATHSAMH: JIBYI'PAHHBIA yTroJl, TPaHU JABYI'PAHHOTO YIJa,
pedpo IBYrpaHHOrO yria; JMHEWHBIA Yrojl ABYTPAaHHOIO yIJja; rpajycHas mepa
JIBYTPaHHOI'O yTJIa.

OnepupoBaTh MOHATUSMU: MHOTOIPAHHMK, BBITYKJIBIA M HEBBITYKJIBIN
MHOTOIPAHHHUK, 3JIEMEHTHI MHOTOTPAHHUKA, MPABUIIbHBII MHOTOTPAHHUK.

Pacrio3HaBaTh OCHOBHBIE BHABI MHOTOIPAaHHHUKOB (IMpaMuIa; NpU3MA,
IPSIMOYTOJIBHBIN Mapajuienenumnes, Ky0).

KnaccuduumpoBare ~ MHOTOrpaHHUKHM,  BbIOMpas  OCHOBAaHMS  JUIs
Kiaccuukanuy (BBIMTYKJIbIE M HEBBINYKJIbIE MHOTOTPAaHHUKHW; MPaBUIIbHbBIE
MHOTOTPAHHUKH; IPSMbIE U HAKJIIOHHBIE MPU3MBI, apajuieICIUuIeabl).

OnepupoBath MOHATUSMHU: CEKYIAs JIOCKOCTh, CEUEHNE MHOTOIPAHHHUKOB.

OOBACHATH TPUHLIUIIBI IOCTPOCHUS CEUEHUH, HCTIOJIb3YSl METO/I CJIEJIOB.

CtpouTh ceyeHUsT MHOTOIPAHHUKOB METOJOM  CIIE€JOB, BBIIOJHSTH
(BBIHOCHBIE) TIOCKHE YEPTEKH M3 PUCYHKOB MPOCTHIX OOBEMHBIX (Uryp: BUA
CBEpXy, COOKY, CHU3Y.

Pemmars 3aaun Ha HaxXOXKJIEHHE TEOMETPUUECKUX BEJIMYUH MO 00pas3am Win
QITOPUTMaM, TNPHUMEHSSI W3BECTHBIE AHAJUTUYECKWE METOAbl IPU PEIICHUU
CTaHJAPTHBIX MAaTEeMAaTHYECKUX 3a7a4 HAa BBIYMCICHUE PACCTOSHUM MEXIY ABYMS
TOYKaMH, OT TOYKA JO MNOpSIMOM, OT TOYKH JO IUIOCKOCTH, MEXIY
CKPELIMBAIOIINMHUCS MPSIMBIMHU.



PemaTe 3a1aun Ha HAXOXACHUE TEOMETPUICCKUX BEJIMYMH MO 00pasiaM UiH
QITOPUTMAM, TPUMCHSS HW3BECTHBIC AaHATUTHYCCKHE METOABI IPU PEIICHHH
CTaHJAPTHBIX MaTEeMaTHYECKUX 33aJad Ha BBIYUCIICHHEC YIJIOB  MCXKIY
CKPEIIMBAIOIMUMHUCS ~TPSIMBIMH, MEXKIy TNPSIMOA ¥ ITUIOCKOCTBIO, MEXIY
MJIOCKOCTSIMH, IBYTPAHHBIX YTIIOB.

Berauciste 00bEMBI M TUIOMAAN TOBEPXHOCTEH MHOTOTPAaHHUKOB (TIpH3Ma,
nupamMuga) ¢ TOpUMEHEHHEM (GOpPMYJ; BBIYHCIATH COOTHOIICHHS MEXKIY
TUIOMIASIMU TTIOBEPXHOCTEHN, 00BEMaMHU TTOI0OHBIX MHOTOTPAHHUKOB.

OnepupoBaTh TOHATHSIMH: CHMMETPUS B TPOCTPAHCTBE;, IICHTP, OCh H
MJIOCKOCTh CHMMETPHUH; IIEHTP, OCh U TJIOCKOCTh CHMMETPHUH (PUTYPHI.

W3Bnekath, mpeoOpa3oBbIBaTh M HHTEPIPETHPOBATH HHPOPMAIHIO O
IIPOCTPAHCTBEHHBIX T€OMETPUUCCKUX (PUTYpaX, MPEJACTABICHHYI0 Ha YepTekKax U
PUCYHKaX.

[IpumeHsATh TeoMeTpudeckue (AaKThI I PEMICHUS CTEPEOMETPUUCCKUX
3a/1a4, IPEANoJaraimmnX HECKOJbKO IIaroB PelIeHUs], €CJIU YCIOBUS MTPUMEHEHUS
3aJ1aHbI B SIBHOH (hopme.

[IpuMeHsAT,  MpoCTEHIlIMe MpPOrpaMMHBIE  CpPEIACTBA M DJIEKTPOHHO-
KOMMYHHUKAIIMOHHBIE CUCTEMBI TIPU PEIICHUH CTEPEOMETPUUICCKUX 3a71ad.

[IpuBOoAMTH TIPUMEPHI MATEMATUYCCKHUX 3aKOHOMEPHOCTEH B MPHUPOJE H
JKW3HU, PAaCIIO3HABATh MIPOSBIICHUE 3aKOHOB I'€OMETPHUHU B HCKYCCTBE.

[IprMeHATh TOJyYEeHHBIC 3HAHMS Ha IPAKTHKE: aHAJIUM3HPOBATH pPEabHBIC
CUTyalli W TIPUMCHSITh W3yYCHHBIE TIOHATHS B IPOIECCE ITOMCKA PEIICHHS
MaTeMaTH4eCKh CPOPMYIMPOBAHHON TIPOOIEMBI, MOJACIUPOBATH PCATbHBIC
CUTyalli Ha S3bIKE TEOMETPHUH, WCCICI0BAaTh IOCTPOCHHBIE MOJCIH C
HCITOJIb30BaHUEM IeOMETPHUUYSCKUX MOHATUH U TeOpeM, amapara ajareOpbl; pemarh
MPaKTHYECKUE 3a7a4H, CBI3aHHBIE C HAXOXKICHHEM T€OMETPHUUCCKUX BEITHYHH.

11 KIIACC

OnepupoBaTh MNOHATUSAMH: LUJUHAPUYECKAs IMOBEPXHOCTh, O0O0pa3yroliue
UWIMHAPUYECKOM  TOBEPXHOCTH;  IWJIMHIAP;  KOHUYECKas  IMOBEPXHOCTD,
oOpa3ymolire KOHMYeCKON TOBEPXHOCTH, KOHYC; cpepuyecKas HOBEPXHOCTb.

Pacnio3naBath Tena BpamieHus (IMIMHIP, KOHYC, cdepa U 1map).

OOBSICHATH CIOCOOBI MOTYYEHUS TEN BPALLICHUS.

KnaccudunmpoBaTts B3auMHOE pacnoyio’keHue chephl U MIIOCKOCTH.

OnepupoBaTh MOHATUSMHU: ILIAPOBOW CETMEHT, OCHOBAHME CETMEHTA, BHICOTA
CErMEHTA; IIapOBOM CJIOM, OCHOBAHHE IIAPOBOIrO CJIOSl, BBICOTA IIAPOBOIO CJOS;
IaPOBOU CEKTOP.

Boruucnsate  00BEMBI M IJIOMIAAM  TOBEPXHOCTEM  Tel  BpalleHWs,
r€OMETPUYECKUX TeJl C TPpUMEHEHUEM (HOpMYII.



OnepupoBaTh NOHATUAMU: MHOTOTPaHHMK, BIHMCAaHHBIM B cdepy WU
ONKCAaHHBIM OKOJO cdepbl; cdepa, BHMCAHHAE B MHOIOIPAHHUK WM TEJO
BpAILlCHHUS.

BbI4HCHsTE COOTHOLICHUST MEXIY TUIOMAASMHU MOBEPXHOCTEH M 00bEMaMu
10/TOOHBIX TEJI.

N300paxaTh u3yyaeMble (PUIypbl OT PYKH U C IHMPUMEHEHHEM IPOCTBIX
YepTEKHBIX UHCTPYMEHTOB.

BBITTONHATH (BBIHOCHBIE) IIJIOCKUE YEPTEKHU U3 PUCYHKOB MTPOCTHIX 00BEMHBIX
dburyp: Bua cBepxy, cOOKy, CHU3Y; CTPOUTH CEUCHUS TEJ BPAIICHHUS.

W3Bnekatb, HWHTEPNPETUPOBATH U MPeoOpa3oBbIBaTH HHOOPMALUIO O
IPOCTPAHCTBEHHBIX T€OMETPUUECKUX (PUrypax, NPEACTaBICHHYIO Ha YepTekax U
pUCYHKaX.

OnepupoBaTh MOHATUEM BEKTOP B IIPOCTPAHCTBE.

BBINONHATE IEWCTBUSL CJHOKEHUS BEKTOPOB, BBIYMTAHUA BEKTOPOB H
YMHOXEHHS BEKTOpaA Ha YUCIIO, OOBSICHITh, KAKUMHU CBOMCTBAMU OHU 00JIa1at0T.

[IprMeHATH IpaBUIIO NTapaJUICIICIIUAIIEAA.

OnepupoBaTh NOHATHIAMU: JEKAPTOBBI KOOPJIAUHATHI B IPOCTPAHCTBE, BEKTOP,
MOJyJIb BEKTOpa, PAaBEHCTBO BEKTOPOB, KOOPAUHATHI BEKTOpa, YIOJd MEXIY
BEKTOpPaMH, CKaJISIPHOE MPOU3BEACHUE BEKTOPOB, KOJUIMHEAPHbIE U KOMIIJIAHAPHBIE
BEKTOPBI.

HaxoauTe cyMMy BEKTOpPOB M IIPOU3BEACHUE BEKTOPA HA YUCIIO, YIOJI MEXKIY
BEKTOPaMH, CKaJIPHOE IPOU3BEACHUE, pPaACKIaAblBaTb BEKTOp IO JIBYM
HEKOJUIMHEApHBIM BEKTOPAaM.

3agaBaTh INIOCKOCTh YPABHEHUEM B JIEKAPTOBOM CUCTEME KOOPANHAT.

[TpumensTh TeomeTpuueckue (HakThl il PEUICHUs] CTEPEOMETPUUYECKUX
3a/1a4, IPEANOJIarallinX HECKOJIBKO IAaroB PELICHUs, €CIU YCIOBUs IPUMEHEHUS
3aJlaHbl B IBHOM (hopMme.

Pemwate mpocreiimme reoMeTpuyecKue 3a1add Ha NPUMEHEHUE BEKTOPHO-
KOOPAMHATHOI'O METO/A.

Pemwlarp 3amauM Ha [10Ka3aTesbCTBO MATEMAaTHYECKUX OTHOLICHHW W
HaX0XJI€HWE FeOMETPUUECKUX BEJIMUYMH M0 00pa3lam WiIH aJropuT™MaMm, NpUMEHss
M3BECTHBIE METO/IBI IIPU PELICHUU CTAHAAPTHBIX MaTEMAaTUYECKUX 3a1a4.

[IpumeHaTs mOpocTEdlIEe IPOTPAMMHBIE  CPEACTBA U DJIEKTPOHHO-
KOMMYHHKAIIMOHHBIE CUCTEMBI IIPU PELICHUU CTEPEOMETPUUYECKUX 3a1ay.

[IpuBOINUTH NpHUMEpPHl MATEMATHYECKUX 3aKOHOMEPHOCTEM B IPUPOAEC H
YKU3HH, pACIIO3HABATH IIPOSIBJICHUE 3aKOHOB T'€OMETPUU B UCKYCCTBE.

[IpuMeHATh MOJy4EeHHBbIE 3HAHUS Ha IPAKTHUKE: aHAJIMU3UPOBATH DPEaJIbHbBIC
CUTyallud W IIPUMEHATh HW3YYEHHBIC IIOHATUSA B MPOLIECCE IIOUCKA PELICHUs
MaTeMaTHYeCKu CHOPMYIUPOBAHHON TMPOOJEMbl, MOJEIUPOBATh peajbHbIC



CUuTyallui Ha A3BIKC TI'COMCTpPHUH, HCCICAOBATH ITOCTPOCHHBLIE MOJCIH C
HCIIOJBb30BAHUEM I'COMETPHICCKHX TIOHSTHUN U TCOpPEM, allliapara aJIFC6pBI; peuiaTh
IMPAKTHYCCKUC 3a/la4, CBA3dHHBIC C HAXOXKXIACHHUCM I'COMCTPHUICCKUX BCIINYHH.



TEMATHYECKOE IINTAHUPOBAHHUE

10 KUIACC
N HanvenoBanuepas1e10s 1 KosnvecTBouyacon JIeKTPOHHbIE
n/n TEeMIIPOrpaMMbl Bcero Kontpoabnubiepadorsl | IIpakTnueckuepadorsl f)I;P;(ZlI)SOOBBa}:ZJ)'ILHLIepecypcm
1 BBenenue B ctepeoMeTpuio 10
[IpsiMble U MJIOCKOCTH B
2| Napasensmocranpavix 12 !
IJIOCKOCTEH
3 HepneHz[mfynﬂpHocn,npﬂMHx u 12
IUIOCKOCTEH
4 VYriasl MeXAY NPAMBIMU U 10 1
IUIOCKOCTSIMU
MHoOrorpaHHuku 11 1
OOBEMBIMHOTOI'PAaHHUKOB 9 1
7 [ToBTOpEHME: ceueHus, 4 1
paccTOsIHUSA U YTIIbI
OBIIEE KOJIMYECTBO YACOB I10 68 5 0
I[TPOI'PAMME




11 KJIACC

KosaunuyecTBoyacoB JJIeKTPOHHbIE
Ne HaumeHoBaHuepasaejioB U (undpoBbIe)
n/n TEeMIIPOrPpaMMbl Bcero KonTpoabubiepadorsl | IIpakTuyecknepadoTbl P
o0pa3oBaTe/ibHbIepecypChl
1 TemnaBpamenust 12
2 OOBémbITEN 5 1
3 BexTopsl 1 KoOp/IMHATHI B 10 1
MIPOCTPAHCTBE
4 [ToBTOpeHue, 06001EeHNE, 7 1
cUCTEeMaTH3alUsI3HAHU N
OBILIEE KOJIMYECTBO YACOB I10 34 3 0
I[TPOT'PAMME







HOYPOYHOE IINTAHUPOBAHHUE
10 KJIACC

Ne

n/
n

Temaypoka

KoanuecTBo4acoB

Bce
ro

KoHTpoJibHbIEp
a00ThI

IIpakTuyeckuep
a00ThI

Haranzyq
eHusl

DJIeKTPOHHBbIeNU(POBBICOOpPa3OBATEI
bHbIEpecypChI

OCHOBHBIC ITIOHITHUS
CTEPEOMETPHUH: TOUKA,
npsiMasi, MI0CKOCTb,
npoctpancTBo. [IpaBuna
M300paKeHHS Ha
PUCYHKAaX: N300paKeHUsI
IJIOCKOCTEH,
MapauIeITbHBIX TPSIMBIX
(OTpe3KOB), cepeHBI
oTpe3Ka

ITonsTus:
MepECEKAIINECS
IUIOCKOCTH,
MEepECEKaArOIIMNECS psAMast
7 TNIOCKOCTD

ITousTHs:
MepeCeKarINecs
IUIOCKOCTH,
MepeCeKaroInecs npsamas
U TJIOCKOCTD

3HAKOMCTBO C




MHOTOTpaHHUKAMH,
Hn300pakeHUE
MHOTOI'PaHHHKOB Ha
pPHCYHKax, Ha
MPOSKIIMOHHBIX YePTEkKaAX

HauanbHbie cBeeHUs O
KyOe 1 mupamuje, ux
pa3BEPTKU U MOJIEIIH.
CeueHUsIMHOTOTPaHHUKOB

HauanbHbie cBeeHUS O
KyOe u mupamuje, ux
pa3BEPTKU U MOJIEIIH.
CeueHUsIMHOTOTPaHHUKOB

ITousitre 00
AKCHOMAaTHYECKOM
MOCTPOCHUU
CTEPEOMETPHUH: aKCHUOMBI
CTEPEOMETPUH U
CIIEICTBHS U3 HUX

ITousitre 00
AKCUOMAaTHYECKOM
MOCTPOCHHUHU
CTEPEOMETPHH: aKCHOMBI
CTEPEOMETPHUH H
CIEICTBHS U3 HUX

IToustue 06
aKCHOMATHYECKOM
MOCTPOCHUN
CTEPEOMETPHUU: AKCHOMBI




CTEpEeOMETPUU U
CJIEJICTBUS U3 HUX

10

IMoustre 00
AKCHOMAaTHYECKOM
IOCTPOCHHUHU
CTEPEOMETPUH: AKCHOMBI
CTEPCOMETPUH H
CJIEICTBHS U3 HUX

11

B3auMHoe pacnonoxxeHue
IPSMBIX B IPOCTPAHCTBE:
IIEPECEKAOILHECH,
napajuleabHbIC U
CKPEILMBAIOIINECS
IIpsIMBIE

12

[TapaniaenbHOCTh MPSIMBIX
U TIOCKOCTEM B
MPOCTPAHCTBE:
napasulebHbIE TPSIMbIE B
MPOCTPAHCTBE;
[apajuIeIbHOCTD TPEX
MPSIMBIX

13

[TapayenbHOCTB IPSIMBIX
Y IJIOCKOCTEN B
IIPOCTPAHCTBE:
[TapaieabHOCTB IPSIMOU
U IJIOCKOCTH

14

VYruel ¢
COHANPABJICHHBIMUCTOPOH
aMu




15

Yron Mexay NpsMbIMU B
MIPOCTPAHCTBE

16

VYros Mexay NpsMbIMU B
IIPOCTPAHCTBE

17

[Tapayu1eapHOCTBIIOCKOCT
en:
[apaJuIeIbHBIETINIOCKOCTH

18

CaolicTBamnapauienbHbIXIT
JOCKOCTEN

19

[Ipocreiimue
MPOCTPAHCTBEHHBIE
(Gurypsl Ha MJIOCKOCTH:
TeTpadap, KyO,
napajuiesenunes

20

[TocTpoenueceuennit

21

ITocTpoeHneceueHu

22

KonTponbhas pabota no
teme "[Ipsmbie u
TUTOCKOCTH B
IPOCTPaHCTBE.
[TapannenbHOCTEIPSAMBIX
U TUIOCKOCTEN"

23

IlepnieH qUKYIAPHOCTD
IIPSIMOM U INIOCKOCTH:
NEPIEHANKYJIAPHbIE
IIPSIMBIE B IIPOCTPAHCTBE

24

[TpsmMble napansenbHbie U
HepHeHIUKYIISPHbIE K




IIJIOCKOCTHU

25

IIpsimMble nmapasiesnbHble U
NEPIEHAUKYIIPHBIE K
IUIOCKOCTH

26

IIpusnax
NEPIEHANKYJIAPHOCTH
IIPSIMOM U TNIOCKOCTH

27

IIpuznax
NEPIEHAUKYIIAPHOCTH
IIPSIMOM M INIOCKOCTH

28

Teopema o npsmoi
NEePIEHANKYIJIIPHON
IJIOCKOCTH

29

Teopema o npsmoi
NEePICHIUKYISIPHON
MJIOCKOCTH

30

TeopeMa o npsmoi
NEPIEHIUKYIIPHON
IJIOCKOCTH

31

[Tepnenaukynsp u
HaAKJIOHHBIE: PACCTOSIHUE
OT TOYKH JI0 IJIOCKOCTH,
paccTosiHuE OT IPSAMOH 10
IUIOCKOCTH

32

Ilepnenaukynsp u
HAKJIOHHBIE: PACCTOSTHUE
OT TOYKH JI0 INIOCKOCTH,
pPacCTOSIHUE OT MPSIMOM 10




IIJIOCKOCTHU

33

Ilepnenauxyisp u

HAKJIOHHBIC: paCCTOAHUC

OT TOYKH OO0 IINIOCKOCTH,

paccTosiHue OT IPSIMOH 10

IIJIOCKOCTHU

34

Ilepnenauxyisp u

HAKJIOHHBIC: paCCTOAHUC

OT TOYKH OO0 IINIIOCKOCTH,

pacCToAHUC OT HpﬂMOﬁ a0

IIJIOCKOCTHU

35

VYrusl B IPOCTPAHCTBE:
yroJI MeXAY IpsMON U
IUIOCKOCTBIO

36

JIByrpaHHBI} yroul,
JIMHEWHBIN yroJ

JIBYTPaHHOTO yriia

37

JIByrpaHHBIN yroul,
JIMHEWHBIN yroJ

JIBYTPaHHOIO yriia

38

IlepneHuKyIsIpHOCTH
IIJIOCKOCTEW: MPU3HAK
NEePIEeHIUKYIIPHOCTH
JIBYX IIJIOCKOCTEM

39

[lepneHuKyISIpHOCTD
IJIOCKOCTEN: MpHU3HAK
NEePIEeHIUKYISIPHOCTH
JIBYX IIJIOCKOCTEM




40

[TepneHUKYISIPHOCTD
MJIOCKOCTEH: MpU3HaK
MEePIEHINKYJIIPHOCTH
JIBYX TIJIOCKOCTEH

41

Teopema o
TpEXIEPNEeHIUKYIIApaxX

42

Teopema o
TPEXIEPIICHIUKYJIIIPAX

43

Teopema o
TPEXIIEPIICHAUKYIISIPAX

44

KonrponbHas pabora no
TeMaM
"IleprnieHIUKYISIPHOCTD
HpPSIMBIX U IIJIOCKOCTER" 1
"Vl MeXAY NPSIMbIMU U
IUIOCKOCTSAMU"

45

[ToHsiTHE MHOTOTpAaHHUKA,
OCHOBHBIE 3JIEMEHTBI
MHOT'OI'PAHHUKA,
BBIITYKJIBIE U HEBBINYKJIbIE
MHOTOTPAaHHUKHU;
pa3BEpTKa
MHOT'OTPaHHUKA

46

ITpusma: N-yromapHas
IpU3Ma; TpaHy U
OCHOBaHUs IPU3MBI;
npsiMasi U HaKJIOHHAs
pU3MbI; OOKOBas U




IIOJIHasA IMOBEPXHOCTH
IMPU3MBbI

47

[Tapaytenenunen,
IIPSIMOYTOJIBHBIN
napauleIenuIe U €ro
CBOICTBa

48

IInpamupa: N-yroapHas
nMpamMua, rpaHu u
OCHOBaHUE ITUPAMUJBL;
O0KOBast U NOJIHAS
IIOBEPXHOCTb TUPAMHU/IBI;
IIPaBWJIbHASA U yCEUEHHAs
nupamuaa

49

[IpaBunbHBIE
MHOTOIPAHHUKU: MTOHATHE
IIPABUJIBHOTO
MHOTOTpaHHHKA;
IpaBWJIbHAs IpU3Ma U
IpaBWIbHAs MUPAMUJIA;
IpaBUJIbHAS TPEYTOJIbHAS
nMpamMua 1 NpaBUIbHBINA
TETpa’Ip; Kyo

50

IIpencraBnenue o
IMPpaBUJIBHBIX
MHOI'OI'PAHHUKAX:
OKTadIp, 10JEKAd AP U
UKOCadIp.

51

Cummerpus B
IIPOCTPAHCTBE:




CUMMETPHSI OTHOCHTEIILHO
TOYKH, MPSIMOIA,
IJIOCKOCTH.
DJIEMEHTHICUMMETPHUH B
nupamuaax,
napajuienenuneaax,
MPaBUIIbHBIXMHOTOTPAaHHU
Kax

52

Briuncnenune 3i1eMeHTOB
MHOTOTPaHHUKOB: pEOpa,
JTMAroHald, yIIibl

53

[Tnomans 6OKOBOM
MMOBEPXHOCTH U MOJHOU
IIOBEPXHOCTHU MPSIMOK
IPU3MBI, IUIOLIA/b
OCHOBaHUH, TEOpEMA O
OOKOBOI OBEPXHOCTH
IIPSAMOM TIPU3MBI

54

ITmomans OOKOBOM
MOBEPXHOCTU U
MIOBEPXHOCTU IIPABHIIBHOU
MIUPAMHU/IBI, TEOPEMA O
IoIaau 60KOBOM
MIOBEPXHOCTU YCEUEHHOU
MUPAMU/IBI

55

KonrponbHas padora no
teme "MHororpaHHukn"

56

[MousaTHE0000BEME




57 O6bEéMIIUpamMuIbI 1
58 O6BEMIHIpamMuIBI 1
59 O0BEMIIUPaMUIBI 1
60 O0BEMIIPaMUIBI 1
61 OOBEMITPU3MEBL 1
62 OO0BEMITPU3MBI 1
63 O06BEMIIPU3MBI 1
KonTponbhas padota no
64 teme "O0bEMBI 1
MHOTOI'PaHHUKOB"
[ToBTOpenue, 0600IIeHNE
65 cHUCTeMaTU3alus 3HaHU. 1
ITocTpoeHue ceueHuii B
MHOTOTPaHHHUKE
[ToBTOpeHue, 006001IeHNE
CHUCTeMaTU3alus 3HaHH.
Brruucnenue paccTosHuN:
MEXTy IBYMSI TOUYKaMH,
66 OT TOYKH JI0 IPSIMOM, OT 1
TOYKH JI0 TJIOCKOCTH,
MEXTY
CKPEIIHUBAIOIIUMUCS
TPSIMBIMU
HToroBaskoHTpoIbHAsIpab
67 1
oTa
68 [ToBTOpeHue, 060061IIeHNE 1

CHCTeMaTHU3allus 3HaHUH.




Bbruncienue yrios:
MEXIY
CKPELIMBAOIINMUCS
MPSIMBIMH, MEXTY IPSIMOU
Y TUIOCKOCTHIO,
JIBYT'PAaHHBIX YTJIOB, YTJIOB
MEXy IIOCKOCTSMHU

OBIIEE KOJIMYECTBO
YACOB 110 [TPOTPAMME

68




11 KJIACC

Ne

n/
n

Temaypoka

KoanuyecTBouacos

Bce
ro

KoHTpoJibHbIEp
a00ThI

IIpakTuyeckuep
a00ThI

Jdarauszyue
HUA

JJIeKTPOHHBbIeNU(POBHICOOPa3OBATEIb
Hblepecypchl

Cdepa u map: ueHtp,
panuyc, Tuamerp;
TUIOIIAIb
MIOBEPXHOCTHU Cephl

B3anmHuoe
pacmionoxxenue chepsl
U TUIOCKOCTH;
KacaTeJIbHas
IUIOCKOCTB K cepe;
Iomaab chepol

N3ob6paxenue chepsl,
Imapa Ha MI0CKOCTH.
Ceuenusmapa

Hummaapuyeckas
MOBEPXHOCTb,
obOpazyromue
LUJUHIPUYECKOU
MIOBEPXHOCTH, OCh
LUJIUHIPUYECKOU
MIOBEPXHOCTHU

[{uuuap: OCHOBaHUS
1 OOKOBas




MTOBEPXHOCTb,
o0Opa3syromas 1 oChb;
IJI0IIa b OOKOBOM 1
MTOJTHOW TTOBEPXHOCTH

N3o0pakenune
UWIMH]IpA Ha
wiockocTH. Pa3Béprka
mumHapa. CeueHus
LHWIMH]Ipa
(MII0CKOCTHIO,
napajuieIbHON Win
NEPIEHANKYIIIPHON
OCH IHJIMH]IPA)

Konnugeckas
MMOBEPXHOCTb,
oOpasyromue
KOHUYECKOM
MOBEPXHOCTH, OCh U
BEpIIMHA KOHUYECKOMN
MOBEPXHOCTHU

Konyc: ocHOBanue u
BEpIIIMHA,
o0pa3yrolas 1 och;
Iomaab O0KOBOI U
MTOJIHOM ITOBEPXHOCTHU

Y ceu€HHBIN KOHYC:
oOpa3yromue u
BBICOTA; OCHOBaHMS U
OOKOBast MOBEPXHOCTh




10

N306paxenue Konyca
HAa MJIOCKOCTH.
Pa3BépTka koHyca.
CedeHust KOHyca
(TUTOCKOCTBIO,
napajieabHON
OCHOBaHHUIO, U
MJIOCKOCTBIO,
MPOXOJIAIIEH uepe3
BEPILUHY)

11

KomOuuamms ten
BpaIieHus u
MHOTOI'PAaHHUKOB

12

MHoOrorpaHHuk,
ONMCAHHBIN OKOJIO
cdepsr; chepa,
BIIMCAHHAs B
MHOTOI'PAHHUK WJIU B
TEJIO BPAILEHUS

13

ITousTie 00 00BEME.
OCHOBHBIE CBOWCTBA
00BEMOB Tel

14

O6béMuMINHpA,
KOHYyCa

15

O06béM mapa u
ioniaab chepsl

16

[ToxoOuEble Tena B
MIPOCTPAHCTBE.




COOTHOIIICHUS MEXKTY
IJIOIIAISIMU
MMOBEPXHOCTEH,
00BEMaMHU ITOTOOHBIX
Tel

17

KoHnTtposbHas padota
o TemaM "Tena
BpalleHus" u
"O0beMbI TEI"

18

BCKTOp Ha IIJIO0CKOCTHU
H B IIPOCTPAHCTBC

19

CnoxeHnue u
BBIYMTAHUEBEKTOPOB

20

YMHOKEHUEBEKTOPAH
a4uCIIo

21

Paznoxenue BekTopa
10 TpEM
HEKOMIUIaHapHBIM
BEKTOpaM.
[IpaBunonapasnnenenu
neaa

22

Pemenne 3amau,
CBSI3aHHBIX C
MIPUMEHEHUEM TIPABUIT
JEUCTBUI C
BEKTOpaMH

23

[IpssmoyrosbHas
cucTeMa KOOpJIMHAT B




MIPOCTPAHCTBE.
Koopaunatel BekTopa.
[Ipocreiimue 3a7a4u B

KOOpAUHATax

24

VYron mexnay
BEKTOpPAMH.
CxansipHoe
MIPOU3BEICHUE
BEKTOPOB

25

Brraucnenue YrijioB
MCXKAY NPAMBIMHA U
IIJIOCKOCTAMU

26

Koopaunarno-
BEKTOPHBIN METOJI ITPH
pEIICHUHN
F€OMETPUUECKHUX
3a7a4

27

Konrponsnas pabora
1o reMe "BekTopsl u
KOOPJIMHATHI B
npocTtpaHncTse"

28

IToBTOpEHUE,
o0o011eHue u
cucTeMaTH3anus
3HaHuil. OCHOBHBIE
burypsl, QpaxTsl,
TEOpPEMBI Kypca
TUTAHUMETPHUH




29

[ToBTOpEHME,
000011IeHE U
CHCTEMaTH3alHs
3HaHuM. OCHOBHBIE
burypsi, GpaxThl,
TEOpEMBI Kypca
TUTAHUMETPHH

30

[ToBTOpEHME,
00001eHNE 1
CcHUCTEMaTH3aIus
3HaHUH. 3a1a9n
TUTAHUMETPHH U
METOJIbI UX PELICHHS

31

IToBTOpEHUE,
00001IeHNE U
CHCTEMAaTH3allHs
3HaHUU. 3agaun
MJIAaHUMETPUH U
METO/Ibl UX PELIEHUs

32

IToBTOpEHME,
000011eHNE U
cucTeMaTH3anus
3HaHuil. OCHOBHBIE
burypsl, GaxTsl,
TEOpPEMBI Kypca
CTepEOMETPUH

33

W TOroBasikoHTpOJIbHA
spabota

34

IToBTOpEHUE,




000011IeHE U
CHUCTEMATHU3ALUS
3HAHUU

OBIIEE KOJIMYECTBO
YACOB I10
I[TPOT'PAMME

34







YYEBHO-METOINYECKOE OBECIIEYEHHUE
OBPA30OBATEJIBHOI'O ITPOIECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI VIS YHEHUKA

METOANYECKHUE MATEPHUAJIBI JISA YUUTEJIA

HUP®POBBIE OBPA30OBATEJIBHBIE PECYPCBI U PECYPCBI CETHU

HUHTEPHET






