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MNOACHUTEJBHASA 3AIINCKA

Pabouast mporpamma ydeOHOTO Kypca «l'eomerpusi» 0a30BOTO YpOBHS IS
obyuaromuxcss 10 —11 kimaccoB pa3paborana Ha ocHoBe DeaepanbHOTO
roCyJ1IapCTBEHHOTO 00pa30BaTEIBLHOIO CTaHIapTa CPEAHEro 00IIero oOpa3oBaHus,
C y4€TOM COBPEMCHHBIX MHPOBBIX TpPEOOBaHWH, TMPEHABABIIEMBIX K
MaTeMaTUYeCKOMy OOpa30BaHUIO, M TPaJAMIMA POCCUIMCKOTO 00pa3oBaHUSI.
Peanuzanus nmporpaMMbl o0ecrieyMBaeT OBJIAJICHUE KIIIOUEBBIMU KOMIETCHIIUSIMH,
COCTABJISIIOUIMMHU OCHOBY JIJII CaMOPA3BUTHUS U HEIMPEPHIBHOIO 00pa3oBaHMs,
LEJIOCTHOCTh OOIIEKYJbTYPHOIO, JUYHOCTHOTO MW ITO3HABATEIIBHOTO pPAa3BUTHUSA
JUYHOCTH 00YYaroIIMXCsl.

HEJU U3YUYEHUSA YYEBHOI'O KYPCA

BaxkHocTh yueOHOro Kypca TIE€OMETPUM Ha YpPOBHE CPEOHEro OOILEero
oOpa3oBaHusi OOYyCIIOBJIEHA MPAKTUYECKONW 3HAUYUMOCTHIO METANpPEIMETHBIX H
IPEAMETHBIX PE3YJNbTATOB OOYyYEHHS] T€OMETPUU B HAIPaBICHUU JUYHOCTHOIO
pa3BuTUg oOydaronmxcsi, GopMuUpoBaHUsA (DPYHKIMOHATBLHOM MaTeMaTHYECKOU
IPaMOTHOCTH, U3YUYEHHS JPYTUX y4eOHBIX NUCIMIUIMH. Pa3zButne y oOydaronmxcs
MPABWIbHBIX MPEICTABICHUN O CYIIHOCTH U MPOUCXOXKIECHUU TE€OMETPUUYECKHUX
aOCTpaKIMii, COOTHOIICHHH PEAJTbHOIO M HICAIBHOT0, XapaKTEpe OTpPaXKEHUs
MaTeMaTHYECKOW HAYKOH SIBJIEHUU U ITPOLIECCOB PEATBHOTO MHPA, MECTE TEOMETPUU
B CUCTEME HayK U POJIM MAaTEMaTUYECKOTO MOJIECIMPOBAHUS B HAYyYHOM NTO3HAHUU U
B IIPAKTHKE CIIOCOOCTBYET (DOPMUPOBAHUIO HAYYHOTO MUPOBO33PEHHS YUaIINXCs, a
TAaK)K€ KA4eCTB MBIIUICHUS, HEOOXOMUMBIX [IJIsi aJanTallid B COBPEMEHHOM
oO1IEeCTBE.

['eomeTpust siBAsieTCs OAHUM M3 0a30BBIX NMPEIMETOB HAa YPOBHE CPEIHETO
oOmiero oOpa3oBaHUs, TaK Kak oOOECreYrMBaeT BO3MOXKHOCTh HW3Y4YEHHUS Kak
JUCLUIUINH €CTECTBEHHO-HAYYHOW HAIIPABIEHHOCTH, TAK U TYMaHUTaAPHOM.

Jlormueckoe MbIlUIEHHE, (HOPMUPYEMOE MpPU HU3YYEHUHU OOYYarOIIUMUCS
MOHATUMHBIX OCHOB FT€OMETPUU U MTOCTPOCHUU IETTOYKH JIOTUUECKUX YTBEPKIACHUN
B XOJI€ pELIEHUs T€OMETPUYECKUX 3aJad, YMEHHE BBIIBUTaTh M ONPOBEPraTh
TUIOTE3bl HEMOCPEACTBEHHO HCIIOIB3YIOTCS IMPU PEIICHWH 3a7a4 €CTECTBEHHO-
HAyYHOTO IIUKJIA, B YaCTHOCTH U3 Kypca (DU3UKH.

YMeHHe OpUEeHTUPOBATHCS B MPOCTPAHCTBE UIPAET CYIIECTBEHHYIO POJb BO
BCEX 001acTsaX AesATeNbHOCTH 4YesoBeka. OpueHTalus 4eloBeKa BO BPEMEHU U
MPOCTPAHCTBE — HEOOXOJAMMOE YCIOBUE €ro COIUaIbHOTO ObITHS, Gdopma
OTPAXKEHUSI OKPY>KAIOLIEr0 MHUpPA, YCIOBHE YCHEIIHOTO MO3HAHUSI U aKTUBHOTO
npeoOpa3oBaHus  JeHCTBUTENHLHOCTH. OmepupoBaHue  MPOCTPAHCTBEHHBIMU
oOpa3zamu 00bEUHSET pa3Hble BUbI yUeOHOUM U TPYAOBOM NESITENbHOCTH, SBIISIETCS



OJHUM M3 TPO(PECCHOHATHPHO BAXKHBIX KayeCcTB, IMOATOMY aKTyajbHa 3ajaua
dopMupoBaHus |y OOydYarOImIMXCS  MPOCTPAHCTBEHHOTO  MBINIICHHS  Kak
Pa3HOBUIHOCTH OOpA3HOTO MBIIUICHUS — CYIIECTBEHHOIO KOMIIOHEHTa B
HOJIFOTOBKE K MPAKTUUECKON AESITEIbHOCTU IO MHOTUM HalpaBJICHUSIM.

Ilenb ocBoeHusa mporpaMMbl ydyeOHOro kypca «l'eomerpuss» Ha 06a3oBOM
ypoBHE o0OyueHusi — oOmeoOpa3oBaTebHOe U OOILIEKYJIBTYpPHOE pa3BUTHE
oOyuarouxcs yepe3 00ecrnedeHrne BO3MOKHOCTH MPUOOPETEHUS U UCTIOIb30BAHHUS
CUCTEMAaTUYECKUX TEOMETPUYECKMX 3HAHUHM M  JIEHCTBUM, cleuu(UUHBIX
IrE€OMETPUH, BO3MOXHOCTM  YCHEIIHOTO NIPOAODKEHHS  O00pa3oBaHUA IO
CHELMATIBHOCTSAM, HE CBSI3aHHBIM C IIPUKJIAIHBIM UCIIOJIb30BAHUEM IT'€OMETPHH.

[IporpaMmMa 1o reoMmeTpuu Ha 0a30BOM YpOBHE IIpeIHA3HA4YeHa MJIs
oOyJaromuxcs CpeIHen IIKOJIbI, He MCIBITHIBABIINX 3HAYUTENBHBIX 3aTPYIHEHUM
Ha YpOBHE OCHOBHOI'O 001Iero oopa3zoBaHus. TakuM obOpa3om, oOydaromuecs Ha
0a30BOM YpPOBHE JOJIKHBI OCBOUTH O0IIIME MAaTEMAaTUYECKUE YMEHUS, CBSI3aHHBIE CO
cenn(UKON TeOMETPUU U HEOOXOIMMBIE I KU3HU B COBPEMEHHOM OOIIIECTBE.
Kpowme sT0r0, OHH NMEIOT BO3MOXKHOCTh H3yUYUTh T€OMETPHI0 OoJiee TITyOOoKO, eClin
B JaJbHEUIIEM BO3HHUKHET HEOOXOJUMOCTh B TEOMETPHUYECKHX 3HAHUAX B
npo(hecCUOHATBHOM NesSTENbHOCTH.

JlocTmKeHHe LelNM OCBOCHHS MPOrpaMMbl 0OECIIEUMBACTCS PpEIICHUEM
COOTBETCTBYIOIIMX 3amad. [IpuopureTHRIMH 3aJadamMH  OCBOEHHUS  Kypca
«I"'eomeTpun» Ha 6a30BoM ypoBHE B 10—11 kiaccax sBisiroTCS:

e (opMHpOBaHHE MPEACTAaBICHUS O TIEOMETPUU KaK YacTh MHUPOBOM

KyJbTYPbl M OCO3HaHHE €€ B3aMOCBS3H C OKPYKAIOLIUM MHPOM;

e (opMHpoBaHHE MTPEICTABICHHUS O MHOTOTPaHHUKAX U TeJlaX BpallleHus KaK
O BaXXHEWIINX MaTEeMaTHYEeCKUX MOJENSX, MO3BOJISIIOIINX OIMUCHIBATh U
U3y4aTh pa3HbIC SBICHUS OKPYKAIOIIET0 MUPA;

e (opMupoBaHME YMEHMsI paclo3HaBaTb Ha 4YepTeXax, MOJENIIX MU B
peasbHOM MHpPE MHOTOTPAaHHUKH U TeJla BPAIICHHUS;

e OBJIaJICHUE METOJAMHU PEIIEHHUs 3a/a4 Ha MOCTPOCHHs Ha M300pa)KEeHHIX
POCTPAHCTBEHHBIX (PUTYD;

e (dopMupoBaHHE YMEHHUS ONEPUPOBATH OCHOBHBIMH TMOHITHSIMH O
MHOTOTpaHHHMKaX U TeJlaX BPALICHUs U UX OCHOBHBIMU CBOMCTBAMU;

e OBJIAJICHUE  QJITOPUTMAMH  PELIECHUS  OCHOBHBIX  THUIOB  3ajady;
dbopMupoBaHHEe yYMEHHS TPOBOAWTH  HECIOXHBIE  JIOKA3aTeIbHBIC
pacCyXICHHS B XOJ€ PEIICHUS CTEPEOMETPHUECKHUX 3aJad WU 3a7ad C
IPAKTUUECKUM COJIEPKAHUEM;

e Pa3BUTHUE MHTEIUIEKTYyaJIbHBIX U TBOPUYECKUX CIIOCOOHOCTEH 00yUaromumxcs,
MO3HABATEJIbHON aKTUBHOCTH, MCCIIEI0BATENbCKUX YMEHUN, KPUTHUYHOCTH
MBIIIICHHUS,



e (dopmupoBanue (yHKIMOHATEHON TPAMOTHOCTH, PEJIEBAHTHON T€OMETPUU:
YMEHUE PACIIO3HABATH MPOSBIICHUS TEOMETPUYECKUX OHATUH, OOBEKTOB U
3aKOHOMEPHOCTEH B pEabHBIX >KU3HECHHBIX CUTYyallUsAX U NPU U3YYECHUU
IpYruX  y4eOHBIX  MPEIMETOB,  TPOSBICHUS  3aBUCUMOCTEH U
3aKOHOMEPHOCTEH, (OPMYIMPOBATh UX HA A3BIKE TEOMETPUU U CO3/1aBaTh
F€OMETPUYECKHE MOJIEIN, NPHUMEHATh OCBOEHHBIM TI€OMETPUYECKUI
anmapar  JJid = pelIeHus MIPaKTUKO-OPUEHTHPOBAHHBIX 3ajad4,
WHTEPIIPETUPOBATH U OLICHUBATH MOJTYUYECHHBIE PE3YJIbTATHI.

OTIMYUTENHEHONM OCOOCHHOCTHIO MPOTPaMMBbl SIBIISIETCSI BKIIIOUEHHUE B KypC
CTEPEOMETPHUM B HAYaJIE €r0 U3YUYEHUS 3a/1a4, PEIIAEMbIX HA YPOBHE UHTYUTUBHOTO
NO3HAHUSA, U OINpEeAEIEHHBIM 00pa3oM OpraHu30BaHHas padoTa HajJ HUMH, YTO
CIOCOOCTBYIOT Pa3BUTHUIO JIOTMUECKOTO U TMPOCTPAHCTBEHHOTO MBIIIICHUS,
CTUMYJIMPYET NPOTEKAaHUE NHTYUTUBHBIX NMPOLECCOB, MOTUBUPYET K AAIbHEUILIEMY
U3YYEHUIO IIPEIMETA.

[Ipeanourenue oTAAETCS HAISAHO-KOHCTPYKTUBHOMY METOJY OOy4YeHUsl, TO
€CTh TEOPETUYECKHE 3HAHUS MMEIOT B CBOEH OCHOBE UYBCTBEHHOCTH IPEIMETHO-
MIPAKTUYECKON JEATEIbHOCTH. Pa3BUTHE NPOCTPAHCTBEHHBIX NPEACTABICHUN Yy
YYAIIUXCS B Kypce CTEPEOMETPUH IPOBOJUTCS 3a CYET PELICHUS 3a1a49 Ha CO3/IaHNE
MPOCTPAHCTBEHHBIX O0pa30B M 3aJa4 Ha OMNEPUPOBAHUE MPOCTPAHCTBEHHBIMU
oOpazamu. Co3nanue oOpa3a NPOBOJUTCS C OMOPOM HaA HAMISAHOCTh, a
OlepupoOBaHUE 00PA30M — B YCIIOBUAX OTBJICYEHUS OT HAIJISAHOCTH, MBICIEHHOTO
WU3MEHEHUS €r0 UCXOHOTO COJIEPKAHUS.

OcHoBHbIE copeprkaresibHble TUHUU Kypca «I'eomerpum» B 10—-11 kiaccax:
«MHororpanHukmny, «IIpsiMble U TIIIOCKOCTH B MPOCTPAHCTBEY, «Teia BpaleHus,
«BekTopsl U KOOPAMHATHI B MPOCTPAHCTBEY. POPMUPOBAHUE JTOTUUECKUX YMEHHM
pacnpenenseTcs He TOJIbKO M0 COAEPKaTeIbHbIM JIMHUSAM, HO U 110 roaM 00y4YeHus
Ha ypPOBHE CPEIHETO 00IIero 00pa3oBaHuUs.

Conepxxanue o0pa3oBaHUs, COOTBETCTBYIOLIEE MNPEAMETHBIM pe3yibTaTaM
OCBOCHHUs pabouell MporpaMMmbl, pacHopeAci€HHbIM 1O ToJaM OO0ydYeHHs,
CTPYKTYPUPOBAHO TakuM o0O0pa3oM, 4YTOObI OBJIAJICGHUE T'€OMETPUUYECKUMHU
MOHATUSMU Y HAaBBIKAMHU OCYUIECTBJISIIOCH MOCJIEN0BATENBbHO U MOCTYIATEIbHO, C
COOJTIOJICHUEM MPUHIIUIA TPEEMCTBEHHOCTH, YTOOBI HOBBIE 3HAHUS BKIIIOUYAIKCH B
OOIIYI0 CHUCTEMY T€OMETPUYECKUX MPEACTaBICHUN OOYydaroUuXcs, pacuiupss U
yriyosisas e€, o0pasyst MpoYHble MHOKECTBEHHBIE CBA3H.

MECTO YYEBHOI'O KYPCA B YYEBHOM IIVIAHE

Ha u3yuenne reomerpumn orBoautes 2 yaca B Henenmo B 10 kimacce u 1 gac B
Hezaento B 11 knacce, Bcero 3a Ba roga ooydenus - 102 yueOHbIX yaca.



COIAEPKAHUE YYEBHOI'O KYPCA
10 KITACC

IIpsiMmble ¥ IVIOCKOCTH B IPOCTPAHCTBE

OCHOBHBIE  NOHATHS  cTepeoMeTpuu. Touka, npsMas, IUIOCKOCTb,
npoctpancTBo. lloHATHE 00 aKCMOMATHMYECKOM IOCTPOCHHM CTEPEOMETPHUU:
aKCHOMBI CTEPEOMETPHUH U CIEACTBUSA U3 HUX.

B3anMmHOE pacnosioKeHue MpsSMBIX B IPOCTPAHCTBE: INEPECEKAOIIUECH,
NapajulesIbHble W CKpeummBaronmecs npsamble. [lapajuiensHOCTE NpsAMBIX U
IUIOCKOCTEH B  IPOCTPAHCTBE: MAapAJUICIbHBIE IIPSMBIE B  IPOCTPAHCTBE;
[1apajuIeIbBHOCTh TPEX MNPAMBIX; MAPAIIICIBHOCTD NMPSAMOU U IUIOCKOCTH. YTIIBI C
COHAIIPABJICHHBIMA CTOPOHAMH; YIOd MEXAy MNpPSIMBIMA B IIPOCTPAHCTBE.
[TapannenbHOCTh INTIOCKOCTEN: MapaJlyIeNbHbIE INIOCKOCTH; CBOMCTBA MapaJuIeIbHBIX
iockocrel. IIpocTeiimme nmpocTpaHCTBEHHbIE (PUTYypbl HA MIIOCKOCTHU: TETPa’p,
KyO, mapajuiesenunes; NOCTPOCHUE CEUCHUN.

[leprieHIUKYJISAPHOCTD MPSIMOMN U IUIOCKOCTH: NEPIEHAUKYJIIIPHBIE IIPSMBIE B
IIPOCTPAHCTBE, NPSAMBIE MAPAJUICIBHBIE W MEPIECHAUKYJSIPHBIE K INIOCKOCTH,
IPU3HAK NEPHNEHAUKYISIPHOCTH TMPAMOM M IUIOCKOCTH, TEOpeMa O NPsSIMOM
IIEPIICHIUKYJIIPHOU IUIOCKOCTH. YTUIBI B IIPOCTPAHCTBE: YIOJI MEXAY HNPSIMON U
IUIOCKOCTBIO;  ABYTPAHHBIM  yroj, JIMHEHMHBIM YroJl JBYIPaHHOIO  yrJa.
IleprieHIUKYJISp ¥ HAKIIOHHBIE: PACCTOSIHUE OT TOYKHU 1O IUIOCKOCTH, PACCTOSHUE
OT IPSIMOM 110 MJIOCKOCTH, MPOEKIUS (PUTYPBI HA TUIOCKOCTh. [leprneHIuKyIapHOCTb
IJJOCKOCTEN: NMPU3HAK MEPHEHAUKYISAPHOCTH ABYX IUIOCKOCTeW. Teopema o Tpéx
IIEPIICHIUKYJISPAX.

MHoOrorpaHHuKH

[loHATHE MHOTOrpaHHUKA, OCHOBHBIE 3JIEMEHThl MHOTOI'PAHHUKA, BBITYKJIbIE
Y HEBBIITYKJIbIE MHOTOTPAHHUKH; Pa3BEPTKA MHOrOrpaHHuka. [Ipusma: N-yronpHas
pU3Ma; TPaHU U OCHOBAHUS MPU3MBIL; MpsAMas U HAKIOHHAs MPU3MbL, OOKOBast U
IIOJIHAs IIOBEPXHOCTh IIPU3MBI. [Tapannenenunen, IPSAMOYTOJIBHBIN
napajuiesienunes; U ero csoucrsa. llupammpa: n-yronpHas nupamuza, TpaHU U
OCHOBAaHME MUPAMHUJIbI; OOKOBAs ¥ MOJIHAS MOBEPXHOCTh MUPAMU/IbL; IPABUIIbHAS U
yceu€HHas nupamMuaa. OJEMEHTBl Npu3Mbl W nupamunabl. lIpaBunbHbIE
MHOTI'OTPAHHMKU: MOHATUE NPABUIBHOIO MHOTOIDAHHUKA; MPABUJIbHASA NPU3MA U
IIpaBWJIbHAs IMPAaMHUJA; NPABUIIbHAs TPEYroJibHasA IHPAMHUAA W NPABUJIBHBIN
TeTpadap; KyO. IlpeacraBieHue O mpaBUWIIBHBIX MHOTOIPAHHUKAX: OKTadp,
noaekadIp U ukocadap. CeueHust Npu3Mbl U TUPAMUIBI.

CumMeTpuss B IIPOCTPAHCTBE: CUMMETPHSI OTHOCUTEIBHO TOYKH, IPAMOM,
IJIOCKOCTH. DJIEMEHTHI CAMMETPHH B MIMPAMHUJIAX, TapAJJIEIENHUIEAAX, TPABUIIbHBIX
MHOTI'OTPaHHHKAX.



Brruncnenre 571€MEHTOB MHOTOTPAHHWKOB: pEOpa, IuUaroHaid, YIJIBL
[Tnomans OOKOBOM MOBEPXHOCTH U TOJHOM IMOBEPXHOCTH NPSIMON MPU3MBI,
IUTOIIA/Ib OCHOBAHMIA, TeOpeMa 0 OOKOBOI MOBEPXHOCTH MpsiMO pu3Mel. [Lnomans
OOKOBOW TOBEPXHOCTH M TOBEPXHOCTH TMPABWIBHOM NHUPAMHIBI, TEOpeMa O
mIomaau yceu€Hnoi nupamuapl. [lonstue 06 00béMe. OOBEM MUpaMUIbI, TPU3MBI.

[TomoGubie Tena B mpocTtpaHcTBe. COOTHOIICHUS MEXIY IUIONIAISIMH
MOBEPXHOCTEH, 00hEMaMU TTOT0OHBIX TEJL.

11 KIIACC

Tesia Bpalenus

[unmuHapuyeckas MTOBEPXHOCTB, oOpasytoiue HMJIAHIPUYECKOU
MOBEPXHOCTH, OCh ILWJIMHIPUYECKON MOBEPXHOCTU. LlWnMHIOp: OCHOBaHUA U
OOKOBasi TMOBEPXHOCTh, OOpa3ylollas M OCh; IUIOMIaJAb OOKOBOM M TOJHOM
MTOBEPXHOCTH.

Konunueckass moBepxHOCTh, 00pa3yrolne KOHUYECKON MOBEPXHOCTH, OCh U
BEpILIMHA KOHUYECKOW MOBepXHOCTH. KoHyC: OCHOBaHME U BeplInHA, 00pa3yromas
1 OCb; TIJIOIIA/1b OOKOBOM U TIOJIHOM MOBEPXHOCTH. Y CEYEHHBIN KOHYC: 00pa3yrolue
Y BBICOTA; OCHOBAHUS U OOKOBAsi IOBEPXHOCTb.

Cdepa u map: 1HeHTp, paguyc, AUAMETP; IUIOMIAJb MOBEPXHOCTU CQephl.
B3aumnoe pacrnosioxkeHue cepbl U MII0CKOCTH; KacaTellbHas IUNIOCKOCTh K cdepe;
I01AbL ChEpHI.

N300pakeHne Ten BpallleHHs Ha INIOCKOCTH. Pa3BépTka MIIMHIpa U KOHYCA.

KoMOuHanuu e BpaieHrus 1 MHOTOTpaHHUKOB. MHOTOIpaHHHK, ONTUCAHHBIH
okoJi0 cdepsl; chepa, BliMcaHHAE B MHOTOTPAHHUK, UJTU TEJIO BPAICHUS.

[Tonsarue 06 06bEMe. OCHOBHBIC CBOMCTBA 00bEMOB Tel. Teopema 06 00BEME
NPsIMOYTOJIBHOTO TMapajulesienunena v ciaeactBus u3 He€. OO0bEM UMIMHIpA,
KoHyca. O0BEM 11apa U TIoMaab Chephl.

[TonoGHpie Tena B mpocTtpaHcTBEe. COOTHOUIEHUS MEXIY IUIOMIAIIMHU
MOBEPXHOCTEHN, 00BEMaMU MTOTOOHBIX TE.

Ceuenus mummHIpa (MapauieabHO U MEPIIEHIUKYIISIPHO OCH), CEUEHHUS KOHYCa
(mapasnienbHOE OCHOBAHUIO U MPOXOJIAIIEE Yepe3 BEPILINHY ), CEUEHHUS LIapa.

BeKTOpbI M KOOPAMHATHI B IPOCTPAHCTBE

BekTop Ha MII0CKOCTH U B pocTpaHcTBe. CII0KEHNE U BBIYUTAHUE BEKTOPOB.
YMHOKEHHE BEKTOpa Ha 4ucio. Pa3ioxkeHue BeKTopa Mo TpEM HEKOMILIAHAPHBIM
BekTopaMm. IlpaBuno mapammenenunena. Pemenwe 3amay, CBS3aHHBIX — C
IIPUMEHECHUEM IIpaBUJl JEUCTBUU C Bekropamu. IlpsAmoyronbHas cucrema
KoopauHat B mpoctpaHcTBe. Koopaunatel BekTopa. [lpocreitmme 3amaum B
KOOpJMHATax. YToJ Mex1y BekTopamu. CKalsipHOE NPOU3BEIECHUE BEKTOPOB.



Brruncnenne yrioB Mexay NPsSMBIMHU U IIIOCKOCTAMHU. KOOpAMHATHO-BEKTOPHBIN
METOJ IIPU PELICHUU T€OMETPUUECKUX 3a1a4.



IIJIAHUPYEMBIE PE3YJIBTATBI
JIMYHOCTHBIE PE3YJIBTATDBI

JInyHOCTHBIE pE3yJIbTaThl OCBOEHHUSI MPOrPAMMBI  Y4EOHOTO TpeaMeTa
«MareMaTnka» XapaKTepU3yIOTC:

I'pa:xknanckoe Bocnuranme:

c(hOpPMHUPOBAHHOCTHIO TPAKIAHCKON TTO3UIIMU 00YyYaIOIIErocs Kak akTUBHOTO
U OTBETCTBEHHOTO YJ€Ha POCCUHWCKOrO OOIIECTBa, IMPEACTAaBICHHUEM O
MaTEMaTUYECKUX OCHOBAaX (PYHKIIMOHUPOBAHUS PA3IMYHBIX CTPYKTYD, SBIICHUM,
npoLenyp TpaxAaHCKOro oOmiecTBa (BBIOOpPHI, OMPOCHI W Tp.), YMEHUEM
B3aMMOJICHCTBOBAaTh C COIMAJIbHBIMA HWHCTHUTYTAMHM B COOTBETCTBHM C HX
(GYHKIUSAMY 1 HA3HAUYCHHUEM.

IHaTpuoTnyeckoe BOCIIUTAHUE:

c(hOpMUPOBAHHOCTHIO POCCUICKON TpakAaHCKOW UJICHTUYHOCTU, YBAKECHUS K
IIPOLIIOMY Y HACTOSAIIEMY POCCUMCKOW MAaT€MAaTHUKH, IEHHOCTHBIM OTHOILLIEHUEM K
JOCTHXKEHUAM POCCUMCKUX MATEMATUKOB U POCCUMCKOM MAaTEMaTUYECKOM IIKOJIBI,
K KCIOJIb30BAHHUIO ATUX JOCTIXKCHUM B JIPYTMX HayKaxX, TEXHOJOTUsX, cpepax

SKOHOMHUKH.
JIyXOBHO-HPAaBCTBEHHOI'0 BOCIIUTAHMSL:
OCO3HAaHHEM JTyXOBHBIX LHEHHOCTEU POCCHUICKOTO HapoJa;

C()OPMUPOBAHHOCTbIO ~ HPABCTBEHHOIO  CO3HAHUS, ATHUYECKOIO  IOBEJEHUS,
CBA3aHHOTO C MPAKTUYECKUM IIPUMEHEHUEM JOCTUKEHNUN HAYKU U IESTEIbHOCTHIO
y4€HOIr0; 0OCO3HAHUEM JIMYHOTO BKJIaJa B IOCTPOEHUE YCTOMYMBOTO OyAyILErO.

JdcTeTHYECKOe BOCTIMTAHUE:

ACTETUYECKUM OTHOILICHUEM K MHPY, BKIIIOYas JCTETUKY MATEMaTUYECKUX
3aKOHOMEPHOCTEM, 00BEKTOB, 3a]a4, PEIICHUH, PACCyKJICHUI; BOCHPUUMYHUBOCTHIO
K MaTEMAaTHUYECKUM aCIIEKTaM Pa3JIMYHbIX BUJIOB HCKYCCTBA.

Pu3nyecKoe BOCIUTAHUE:

C()OPMUPOBAHHOCTHIO YMEHHS TNPUMEHAThH MaTeMaTHUECKUE 3HaHHUS B
MHTEepecax 30pOBOro M 0€30MacHOro odpas3a *KU3HU, OTBETCTBEHHOI'O OTHOILLIEHUS
K CBOEMY 3JI0POBBIO (370pOBOE€ MUTAHHUE, COATTAHCUPOBAHHBIM PEXUM 3aHSATUU U
OTZIbIXa, peryJigpHas pu3nyeckasi akTUBHOCTB); (PU3UYECKOTO COBEPIIICHCTBOBAHUS,
IIPU 3aHATUAX CIIOPTUBHO-0310POBUTEIBHOMN AEATEIBHOCTHIO.

TpynoBoe Bociutanue:

TOTOBHOCTBIO K TPYAY, OCO3HAHMEM IIEHHOCTH TPYAOIIOOMS; MHTEPECOM K
paznmuyHbiM  cepaM  MPOPECCHOHAIBHOM  JAESATENbHOCTH, CBSA3aHHBIM  C
MaTE€MaTUKOW M €€ MPWIOKEHUSMU, YMEHHUEM COBEpLIaTh OCO3HAHHBIM BHIOOD
Oynymeli mnpodeccnrn W peamu3oBbIBATh COOCTBEHHBIC >KMU3HEHHBIC IIJIAHBI,
TOTOBHOCTBIO M  CIIOCOOHOCTBIO K  MaTeMaTHUYecKoMy OOpa30BaHHUIO U



caM000pa30BaHUI0 HA TMPOTSHKEHUU BCEU >XWU3HH; TOTOBHOCTHIO K AKTUBHOMY
YYaCTHIO B PEIICHUH MPAKTHUECKUX 3a/1a4 MATEMAaTHICCKON HAIIPABICHHOCTH.

IKO0JIOrHIeCKOe BOCIIUTAHHE:

C(OPMHPOBAHHOCTBIO DKOJIOTHYCCKON KYJIbTYphl, TMOHUMAHHEM BIIASHHS
COIIMAJIBHO-D)KOHOMHYECKHUX TIPOIIECCOB HAa COCTOSHUE MPUPOTHON M COIUAIBLHOM
Cpembl, OCO3HaHWEM TJ00aTbHOTO XapakTepa SKOJOTHYECKHX TMpoOJieM;
OpHEHTalMeld Ha TMPUMEHEHHE MAaTeMAaTHYeCKUX 3HAHWM IS pelieHUs 3aaad B
00J1aCTH OKPYIKAFOIICH CPEJIbl, ITITAHUPOBAHUS IIOCTYIIKOB M OIICHKH X BO3MOYKHBIX
MIOCJICJICTBUM JUTSI OKPYKAIOIICH CPeIbl.

IleHHOCTH HAYYHOTO MO3HAHMSI:

c(hOPMHPOBAHHOCTHI0O MHUPOBO33PEHHS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO  Pa3BUTHS HAyKM W  OOIICCTBEHHOM TMPAKTUKH, [MOHUMaHUEM
MaTeMaTHYECKOW HayKH Kak cdepbl 4YeIoBEUeCKOW MIesATEeNbHOCTH, JTaloB €&
pa3BUTHUS M 3HAYMMOCTH JUISI PAa3BUTHS IUBUIM3ALMH; OBJAJCHUEM SI3BIKOM
MaTeMaTHKH W MaTEeMaTHYeCKOHW KYJIbTYpOH KaK CPEICTBOM IIO3HAHHUS MUPAa;
TOTOBHOCTBIO OCYIIECTBIIATH IMPOCKTHYIO M HCCICIOBATENBCKYIO ACATEIHHOCTD
WHIUBUyaJIGHO U B TPYTIIIE.

METAIIPEAMETHBIE PE3YJ/IbTATDBI

MeTtanpenMeTHbIe Pe3yJIbTaThl OCBOCHUS IMPOTpaMMbl YYEOHOro MpeameTa
«Marematuka XapaKTepU3yITCS OBJIAJICHUEM YHUBEPCATbHBIMU
NO3HABAMENbHLIMU  OCUCMBUAMU,  VHUBEPCANbHLIMU — KOMMYHUKAMUBHBIMU
0elcCmeusMuU, YHUBEPCANbHbIMU Pe2YIIMUSHBIMU OeUCTEUIMU.

1)  Vuueepcarvnvie  nozmasamenvhwvie  Oeticmeus, — 0Oecnedusarom
Gopmuposanue 06a308bIX KOSHUMUBHLIX NPOYECCO8 00yuarouwuxcs (oceoeHue
Memo008  NO3HAHUA — OKpYJCamoweeo  Mupa;  npumeHeHue  J102U4ecKux,
Uccne008amenbCKux onepayull, ymeHuil pabomams ¢ uHgopmayueti).

ba3oBble jornueckue aeicTBus:

e BBIABIISITh U XapaKTEPU30BaTh CYIIECCTBEHHBIE MPU3HAKA MATEMATUYECKUX
OOBEKTOB, TOHSATUN, OTHONICHUN MEXAY MOHATUAMU, (HOPMYIUPOBATH
OTIpENeNCHUS]  TOHATHH; YCTAHABIIMBATh CYIICCTBEHHBIA  TpPH3HAK
KJIacCU(PHUKaAlMK, OCHOBAaHUA Uil OOOOIIEHUS W CpaBHEHUS, KPUTEPUU
MIPOBOJIMMOTO aHAJTN3A;

e BOCIpPUHUMATH, (OopMyIHpOBaTH W MPEOOPa30BHIBATH  CYXKICHHS:
YTBEPAUTEIbHbIE W OTpHUIIATEIbHBIC, CAWHUYHBIC, YACTHBIE U OOIIHE;
YCIIOBHBIE;

e BBIABIATH  MaTEeMaTHYECKHE  3aKOHOMEPHOCTH,  B3aWMOCBSI3U M
npoTtuBopeursi B (aKkTax, MAaHHBIX, HAONIOJCHHSIX U YTBEPXKICHUSX;
npemiaraTh KpUTEPUH JIJISl BBISIBJICHHS 3aKOHOMEPHOCTEHN U IPOTUBOPEYUHIA,



e J€JaTh BBIBOJBI C HCIIOJb30BAHUEM 3aKOHOB JIOTMKH, JEAYKTHUBHBIX M
WHIYKTUBHBIX YMO3aKJIFOUEHHI, YMO3aKIIFOUEHHI 110 aHAJIOTUH;

e IPOBOJHUTH CaMOCTOSITEIIBHO J0Ka3aTeIbCTBA MaTEeMaTUYECKHUX
YTBEPXKJICHUM (TpsSMbIE U OT MPOTUBHOTO), BHICTPAUBATh apryMEHTAIIHIO,
NPUBOAUTH MPUMEPHl M KOHTPIPHUMEPHI; OOOCHOBBIBATH COOCTBEHHBIE
CYXKICHHS U BBIBOJIBI,

e BbBIOMpaTh cmoco0 pemieHUs y4yeOHOM 3ahauu (CpaBHUBATH HECKOJIBKO
BApUAHTOB pelIeHUs, BBIOMpaTh Hauboiee MOAXOASINIMA C Y4ETOM
CaMOCTOATENbHO BBIJIETICHHBIX KPUTEPUEB).

Ba3oBnle ucciiegoBarejbcKue 1eHCTBUA:

e HCIIOJB30BAaTh BOMPOCHI KaK MCCJIEAOBATEIBCKUI MHCTPYMEHT MO3HAHMS;
dbopMyIMpoBaTh BOIMPOCH], (PUKCHUPYIOLIHME MPOTUBOPEUHE, MpoOIEMYy,
yCTaHABIMBAaTh  HCKOMOE€ M  JlaHHO€, (OpPMHUPOBATH  TUIIOTE3Y,
apryMEHTUPOBATh CBOKO MIO3ULMIO, MHEHHUE;

e TMPOBOJUTH CaMOCTOATENIBHO CIUTAaHUPOBAaHHBIN AKCIIEPUMEHT,
UCCJIEIOBAHUE TI0 YCTAHOBJIEHUIO OCOOEHHOCTEH MAaTeMaTH4eCKOro
OOBEKTa, SABJICHMS, TMPOLECCA, BBISIBICHUIO 3aBUCUMOCTEH MEXKIY
00BEKTaMHU, SIBICHUSMU, IPOIIECCAMU;

e CaMOCTOSITENIBHO (POPMYJTIUPOBATh OOOOIIEHUS U BBIBOABI 110 pe3yabTaTaM
IPOBENEHHOTO HAOJIOJEHUS, MCCIEAOBAHMS, OLIEHUBATh JAOCTOBEPHOCTH
MOJTYYEHHBIX PE3yJIbTaTOB, BHIBOJIOB U 000OIIECHUI;

e IIPOTHO3MPOBATh BO3MOXHOE Pa3BUTHE IIPOLIECCA, A TAKXKE BBIIBUTATh
IPEATIOJIOKEHNS O €r0 PA3BUTHH B HOBBIX YCIOBHSIX.

Pabora c nunpopmanueii:

e BBIABJIATH Ne(UINTHI MH(OPMALIUHY, TaHHBIX, HEOOXOANMBIX ISl OTBETA HA
BOIPOC U JJIsI pEUICHUS 3a/1auH;

e BbIOMpaTh MHGOPMALMIO U3  HCTOYHHKOB  PA3JIMYHBIX  THIIOB,
aHaJIM3UpPOBaTh, CUCTEMATU3UPOBATh U WHTEPHPETUPOBATH MHPOPMAIUIO
Pa3IMYHBIX BUJOB U (OPM MPEACTABICHHUS;

e CTPYKTYpUpOBaTh MHPOPMALIHIO, IPEJCTABIATh €€ B Pa3IM4HbIX (popMax,
WJUTIOCTPUPOBATH TpadUueCcKH;

e OIICHUBATH Ha/IEKHOCTD uH(popMauu o CaMOCTOSTEJIBHO
c(OpMYJIMPOBAHHBIM KPUTEPHUSIM.

2) Vuusepcanvmvie KOMMYHUKAmMUGHbBlE  OcliCmeus, 0becnedusaom

chOpMUPOBAHHOCMb COYUATILHBIX HABLIKOG 00VUAIOUWUXCHL.

Oo0wmenne:

e BOCHPUHUMATH U (POPMYIHPOBATH CYXKIECHUS B COOTBETCTBUHU C YCIOBHSIMU
U LIETISIMU OOILIEHUS; SICHO, TOYHO, TPaMOTHO BBIPa)KaTh CBOIO TOUKY 3PEHUs



B YCTHBIX U MUCHMEHHBIX TEKCTaX, /1aBaTh MOSCHEHUS MO XOJy PEIICHUs
3a/1aul, KOMMEHTUPOBATh MOJYYEHHBIN pe3ybTaT;

B X0J1€ 00CYKIEHUS 3a/1aBaTh BOIPOCHI MO CYHIECTBY 00CYK/1a€MOM TEMBI,
poOJIeMBbl, perraeMoi 3a/1auu, BbICKa3bIBaTh UEH, HAIICJICHHBIC HAa TTOUCK
pPEILIEHHUsI; COMNOCTAaBIATh CBOM CYXIECHUS C CYXIACHUAMH JpPYTrUX
YYaCTHUKOB JHAaliora, OOHApyXUBaTh Pa3inyMe M CXOJCTBO MO3HIIMIA; B
KOpPEKTHOM popme popMyTUpOBaTH pa3HOTIIACHS, CBOU BO3PAXKEHUS;
NPEACTABIATh  PE3yJbTAaThl  pEIICHHS  3aJadyd,  OKCIEPUMEHTA,
UCCJIEIOBAHMUS, IPOEKTA; CAMOCTOSATEIHLHO BEIOUPATH (POPMAT BBHICTYTUICHHUS
c yu€ToM 3aja4 MPE3eHTALUN U OCOOCHHOCTEHN ayTMTOPHH.

CoTpyaHu4ecTBO:

MMOHUMATh U UCTIOJIH30BaTh MPEUMYIIECTBA KOMAaHAHOW U MHIUBHUIYaIbHON
paboThl MpHU pelieHuU Y4YeOHBIX 3ajlay; MPUHHUMATH I€Jdb COBMECTHOMN
NESATEeIbHOCTH, IUJIAHUPOBATh  OPraHU3alldi0  COBMECTHOM  paboTHI,
pacmpenenarb BUAbl padOT, IOrOBAPUBATHCS, OOCYXIaTh MPOUECC U
pe3yJbTaT paboThl; 0000IIaTh MHEHHS] HECKOJIBKUX JIFOCH;

y4acTBOBATh B IPYMIOBBIX (popMax paboThl (00CYkIeHMs, OOMEH MHEHUM,
«MO3TOBBIE IITYPMbD» W UHBIC); BBINOJHATH CBOIO 4YacTh paOOThl U
KOOPJIMHUPOBATH CBOU JIEHCTBUS C APYTUMH WICHAMHU KOMaH/IbI; OIIEHUBATh
KaueCTBO CBOET0 BKJIaJa B OOMIMII MPOAYKT MO KPUTEPHUSIM,
c(hopMyJIMPOBAHHBIM YUaCTHUKAMH B3aUMOJICHCTBUS.

3) Vuueepcanviuvie pecynamugnsle oeticmausi, 06ecneuusarom Gopmuposanue

CMBICTIOBBIX YCMAHOBOK U HCUSHEHHBIX HABLIKOS TUYHOCU.
Camoopranusamnus:

COCTaBJISITh IJIaH, AJITOPUTM PEIIECHUS 3a]1a4H, BHIOMPATh CIOCO0 peleHus
C Y4ETOM UMEIOIIMXCS PECYPCOB M COOCTBEHHBIX BO3MOXKHOCTEH,
apryMEHTUPOBATh U KOPPEKTUPOBATH BAPUAHTHI PEIICHUI C Y4ETOM HOBOM
uH(popManuu.

CaMOKOHTPOJIb:

BIAJCTh HaBBIKAMHU TO3HABaTEIbHOM pedaeKcuu KaKk OCO3HAHMS
COBEPIIIAEMBIX JICMCTBUN W MBICIUTENBHBIX MPOIECCOB, UX PE3YyJIbTATOB;
BJIaJIETh CIOCOOAMH CaMOIIPOBEPKH, CAMOKOHTPOJIS MPOIecca U pe3ysibTara
pellIeHUsI MaTEMAaTUYECKOM 3a/1a4H;

MPEABUAETH TPYIHOCTH, KOTOPBIE MOTYT BOSHUKHYTH IIPH PELIEHUH 3a/1a4H,
BHOCUTH KOPPEKTHUBHI B JICATEILHOCTh HA OCHOBE HOBBIX OOCTOSITEIBHCTB,
JTAHHBIX, HAWJEHHBIX OINOOK, BHISBICHHBIX TPYAHOCTEM;

OIICHUBATh COOTBETCTBUE pe3yJibTaTa IEJIM W YCIOBHUSIM, OOBSICHSITH
MPUYMHBI JTOCTHXKEHUSI WIM HEJOCTHKEHUS PE3YJIbTATOB JIESITEIBbHOCTH,
HAXOJIUTh OMHUOKY, JaBaTh OIICHKY MPUOOPETEHHOMY OIIBITY.



INPEAMETHBIE PE3YJIBTATBI
10 KIIACC

OnepupoBarh NOHATUAMU: TOUYKA, IPsIMasi, INIOCKOCTb.

[IpuMEHSATh aKCMOMBI CTEPEOMETPUHM M CIEICTBHUS W3 HHUX IPU PEIICHUH
F€OMETPUYECKUX 3a/aY.

OnepupoBaTh NOHATUSIMU: MAPALIETBHOCTh U NEPIEHAUKYISIPHOCTD MPSAMBIX
U IIJIOCKOCTEH.

KnaccuguiupoBaTe B3aUMHOE pAaCIIOIOKEHHE MPSAMBIX M IUIOCKOCTEH B
IIPOCTPAHCTBE.

OnepupoBarth MOHATUAMM: JABYTPaHHBIA yroj, TpaHd ABYTPAHHOTO Yrija,
pedpo IBYrpaHHOrO yrIJia; JUHEMHBIA Yrojl ABYTPAHHOIO yrja; TpajycHas Mepa
JBYT'PAHHOT'O yTJIa.

OnepupoBaTb NOHATHUSAMU: MHOTOIPAHHMK, BBIIYKJIBIA M HEBBITYKJIBIN
MHOTOIPAHHHK, 3JIEMEHTHl MHOTOTPaHHUKA, MPABUIIbHBI MHOTOTPAHHUK.

Pacrio3HaBaTh OCHOBHBIE BHABl MHOTOIPAaHHHUKOB (NHpaMuia; MpU3Ma,
IPSIMOYTOJIBHBIN Mapaienenumnes, Kyo).

KnaccupunupoBate ~ MHOTOTpaHHHKHM,  BbIOMpass ~ OCHOBaHUS  JUIA
Kiaccu(ukanuy (BBITYKJIbIE M HEBBINYKJIblE MHOTOTPAaHHUKW; MPaBUIIbHbBIE
MHOTOTPAHHHUKH; TIPSIMbIE U HAKJIIOHHBIE MPU3MBI, TapajuIeICIUIEAbI).

OnepupoBaTh MOHATUSAMHU: CEKYIas MJIOCKOCTh, CEUEHNE MHOTOIPAHHHUKOB.

OOBACHATH TPUHLIUIIBI IOCTPOCHUS CEYEHUH, NCTIOIBb3YSl METO/ CJIEIOB.

Crpouth ce€YeHUsT MHOTOIPAHHHKOB METOJOM  CIIE€AOB,  BBIIOJIHATH
(BBIHOCHBIE) TMJIOCKHE YEPTEXKH M3 PUCYHKOB MHPOCTHIX OOBEMHBIX (DUTYp: BUA
CBEpXY, COOKY, CHU3Y.

Pemmarp 3a7aun Ha HaxOXKJEHHE T€OMETPUUECKUX BEJIMYUH MO 00pas3lam Win
QITOpUTMaM, TNPHUMEHSS W3BECTHBIE AHAIUTUYECKHE METOJAbl MPHU pELICHUU
CTaHJAPTHBIX MATEMATHYECKUX 3a7a4 HAa BBIYMCIICHUE PACCTOSHUN MEXKIY IBYMsI
TOYKaMH, OT TOYKM JO MNOPSIMOM, OT TOYKH JO IUIOCKOCTH, MEXIY
CKPELIMBAIOIIMMHUCS MPSIMBIMHU.

Pemmarp 3aaun Ha HaxXOXKJEHHE T€OMETPUUYECKUX BEJIMYUH MO 00pas3am Win
QITOpUTMaM, TNPUMEHSSI W3BECTHBIE AHAIWTUYECKHE METOJbl NPHU PpPELICHUU
CTaHJAPTHBIX  MaTeMaTMYEeCKUX 3aJady Ha BBIYKMCICHHUE YIJIOB  MEXIy
CKPEUIMBAIOIIMMUCS MPSAMBIMH, MEXIYy NPsIMOM M  IUIOCKOCTBIO, MEXIY
MJIOCKOCTSIMH, IBYTPaHHBIX YTJIOB.

Bbruncnsate 00bEMBI M TJIOLIAAA MOBEPXHOCTEH MHOTOIPAaHHUKOB (TMpU3Ma,
NUpaMu/a) C IpUMEHEHHEM (POPMYJT; BEIUKUCISATH COOTHOLIEHHS MEX Y TUIOLIAIIMU
MOBEPXHOCTEHN, 00bEMaMU MOJOOHBIX MHOTOI'PAaHHUKOB.



OnepupoBaTh TOHATHSIMH: CHMMETpPUS B TPOCTPAHCTBE, IIEHTP, OCh H
MJI0OCKOCTh CHMMETPHUH; IIEHTP, OCh U TIIIOCKOCTh CHMMETPUHU (DUTYPHI.

W3Bnekats, mnpeoOpa3oBhIBATh W HWHTEPIPETHPOBATH HHPOPMAIHUIO O
MIPOCTPAHCTBEHHBIX T€OMETPUYECKHUX (PHUTypax, MPEACTABICHHYIO Ha YepTekKax U
pPUCYHKaX.

[TpumensaTh reomeTpudeckue HaKkThI 711 PEIICHHS CTEPEOMETPUICCKUX 3a/1a4,
MIPEATOJIATrafoIINX HECKOIBKO IIIaroB PEIISHHUs, €CIIH YCIOBHS MPUMEHEHHUS 3a/1aHbI
B SIBHOH (hopme.

[IpuMeHsTh TpOCTEHIIMEe TPOrpaMMHBIE CpPEICTBA UM DJCKTPOHHO-
KOMMYHHKAITHOHHBIE CHCTEMBI TIPH PEIICHUU CTEPEOMETPUICCKHX 3a]1ad.

[IpuBoaMTh TIpUMEPHI MATEMATUYECKUX 3aKOHOMEPHOCTEH B MPUPOJE H
JKU3HH, PACIIO3HABATH MPOSIBJICHUE 3aKOHOB TEOMETPHH B NCKYCCTBE.

[IpuMeHsTh MONy4YEHHBIC 3HAHUS Ha MPAKTUKE: aHAIM3UPOBATh peabHBIC
CUTyallU W TPUMEHSTh HM3yYCHHbIE TOHATHUS B IMPOIIECCE IMOMCKA PEIICHUS
MaTeMaTU4eCKh CPOPMYITHPOBAHHON TPOOIEMBI, MOJACIUPOBATH PCATBHBIC
CUTyallil Ha S3BIKE TEOMETPUU, WCCIEIOBaTh IIOCTPOCHHBIE MOJACIHA C
WCITOJIP30BAaHUEM TEOMETPUUCCKUX TTOHATHI M TEOpPEM, armapara aareOpsl; peniaTh
MPAKTUYECKUE 3a/1a4U, CBA3aHHBIE C HAXOXKIEHUEM I€OMETPUYCCKUX BEITUUHH.

11 KVIACC

OnepupoBaTh MNOHATUSIMH: LUJIUHIAPUYECKAs IOBEPXHOCTh, OOpa3yroIIue
HUJIMHAPUYECKOM MOBEPXHOCTH; LIMJIMH]IP; KOHUYECKAsi TOBEPXHOCTh, 00pa3yrolne
KOHUYECKOM MOBEPXHOCTH, KOHYC; cpepuueckasi HOBEPXHOCTb.

Pacno3naBath Tena BpamieHus (UIMHIP, KOHYC, cdepa U 1map).

OOBIICHATH CIOCOOBI MOTYUYEHUS TEJT BPAIECHUS.

KnaccudunmpoBats B3auMHOE pacnoyioskeHue chepbl U MIOCKOCTH.

OnepupoBaTh MOHSITUSIMU: IIAPOBOM CETMEHT, OCHOBAHUE CETrMEHTa, BhICOTA
CEerMEHTa; IIapOBOM CJIOM, OCHOBAHME IIAPOBOrO CJIOS, BHICOTA LIAPOBOIO CIIOS;
IaPOBOU CEKTOP.

Boruucisate  00bEMBI M TIIOMIQM  TIOBEPXHOCTEM  Tel  BpalleHHUS,
r€OMETPUYECKUX TeJ C TpUMEHEHUEM (HopMyi.

OnepupoBaTh NOHATUSAMU: MHOTOT'PAHHUK, BIIMCAHHBIN B Cpepy 1 OMUCAHHBIH
okoJio cdepsr; chepa, BMcaHHAS B MHOTOTPAaHHUK WJTH TEJIO BPAIIICHMUS.

BBIYUCIISTE COOTHOMICHHSI MEXIY TUIOMAASIMU MOBEPXHOCTEH U 00bEMaMu
MOTO0HBIX TE.

N3o0paxxath u3ydaeMble (PUTYpPbl OT PYKH U C TPUMEHEHHEM MPOCTHIX
4epTEKHBIX HHCTPYMEHTOB.

BoITIOTHSTH (BBIHOCHBIE) TIJIOCKUE YEPTEKHU U3 PUCYHKOB IIPOCTHIX 00bEMHBIX
dburyp: BUI CBEpXY, COOKY, CHU3Y; CTPOUTH CEUEHUS TEJ BPAIICHHUA.



W3Bnekatb, HWHTEPNPETUPOBATH U MpeoOpa3oBbIBaTh HHOOPMALUIO O
MIPOCTPAHCTBEHHBIX T€OMETPUUECKHUX (PHUTypax, MPeACTaBICHHYIO Ha YEepTEKax U
PUCYHKaX.

OrniepupoBaTh MOHATHEM BEKTOP B IPOCTPAHCTBE.

BBINONHATh JEWCTBUSL CJHOKEHUS BEKTOPOB, BBIYMTAHUA BEKTOPOB H
YMHOKEHHSI BEKTOPA HA YUCI0, OOBACHATH, KAKUMH CBOMCTBAMHU OHH 00JIaJaIOT.

[IpumeHsTh MpaBUIIO NMapajvieaenuneaa.

OnepupoBaTh NOHATUAMU: I€KAPTOBBI KOOPAWHATHI B MPOCTPAHCTBE, BEKTOD,
MOZYJIb BEKTOpPa, PABEHCTBO BEKTOPOB, KOOPAMHATHI BEKTOPA, YTOJd MEXIY
BEKTOpaMU, CKaJSIPHOE MPOU3BE/ICHHE BEKTOPOB, KOJUIMHEAPHBIE U KOMILIAHAPHBIC
BEKTOPBHI.

Haxonute cyMMy BEKTOPOB M IPOU3BEACHUE BEKTOPA HA YUCIIO, YTOJI MEXIY
BEKTOpaMH, CKaJSIPHOE IPOM3BEICHUE, pPacKIaAblBaTh BEKTOp IO JBYM
HEKOJUIMHEAPHBIM BEKTOPaM.

3aiaBaTh INIOCKOCTh YPABHEHUEM B JEKapTOBOM CHCTEME KOOPAUHAT.

[IpumensTh reomeTpruecKkue (HaKkThl IS PELICHHS CTEPEOMETPUUECKUX 3a/1aY,
MPEANOJaralonX HECKOIbKO IAroB PEIICHUs, €CIN YCIOBUS NIPUMEHEHHUS 3aaHbl
B sIBHOU (popme.

PemaTte npocreiimme reoMeTpu4ecKue 3aJadyd Ha NPUMEHEHHE BEKTOPHO-
KOOPJIMHATHOTO METO/A.

Pemate 3agaun Ha J0Ka3aTeIbCTBO MAaTEMaTUYECKUX OTHOLIEHUUA U
HAX0XkJIEHWE F€OMETPUUECKUX BEJIMYMH 10 00pa3laM Wi alropuTMam, IpUMeHss
W3BECTHBIE METObI ITPU PEIIEHNUN CTAaHAAPTHBIX MATEMATUYECKUX 3a/1a4.

[IpumeHaTs nOpocTedIIne MPOTPAMMHBIE  CPEACTBA U DJIEKTPOHHO-
KOMMYHUKAIIMOHHBIE CUCTEMBI MPU PEIICHUH CTEPEOMETPUUYECKUX 3a/1aY.

[IpuBoAUTH MpUMEPHl MATEMATUYECKUX 3aKOHOMEPHOCTEH B MPUPOLE U
YKU3HH, PACIIO3HABATH MIPOSIBJICHUE 3aKOHOB T'€OMETPUU B UCKYCCTBE.

[IpuMEHATh MOJYyYEHHBIE 3HAHUS HA IPAKTHUKE: aHAIM3UPOBATh pEaJbHbIC
CUTyallUM W TPHUMEHSITh H3yYEHHbIE TMOHATHS B IMPOLIECCE IMOUCKA PEIICHUS
MaTEeMaTUYeCKl CQOPMYJIMPOBAHHONM MPOOIEMBI, MOJEIUPOBATH pealbHbIC
CUTyalluM Ha A3bIKE T€OMETPUHU, HCCIEAOBaTh IOCTPOECHHBIE MOJAEIU C
UCIIOJIb30BaHUEM T€OMETPUYECKUX MOHATHI U TeopeM, anmapaTa anreOpbl; pemaTh
IIPaKTUYECKUE 3a/1a4U, CBA3aHHBIE C HAXOKIECHUEM F€OMETPUYECKUX BEIUYHH.



TEMATHYECKOE IINTAHUPOBAHUE

10 KJIACC
KounyecTBO 4acoB DJIeKTPOHHbBbIE
Ne HaumeHoBaHue pa3iesioB U TeM (undposbie)
n/m NPOrpaMMblI Bcero Kontpoabneie  [paxrireckue o0pa3oBaTe/IbHbIE
padoThI padoThI pecypenr
1 BBenenue B ctepeoMeTputo 10
5 [Ipsimbie ¥ TIIOCKOCTH B MPOCTPAHCTBE. 12 1
[TapannenbHOCTh NPSAMBIX M IJIOCKOCTEN
3 HepHeHHI/IIiyJIﬂpHOCTL NPSMBIX U 12
IJI0CKOCTEN
4 VYTIibl MEXAY IPSIMBIMU U TUNIOCKOCTSIMH 10 1
) MHororpanHuk# 11 1
6 OOBEMBI MHOTOTPaHHUKOB 9 1
7 [ToBTOpEHME: CEUeHMs, pACCTOSTHUSA U YTIIbI 4 1
OBUIEE KOJIMYECTBO YACOB I10 I[TPOTPAMME 68 5 0




11 KJIACC

KounyecTBO 4acoB DJIeKTPOHHbIE
HaumeHoBaHue pa3iesioB H TeM uugpoBbie
Ne i/mn P Konrpoabnbie IIpakTHueckue (mpp )
MPOrpaMMbl Bcero o0pa3oBaTeJIbHbIE
padoThI padoThI
pecypchl
Tena BpameHus 12
OOBEMEBI TEN 5
BekTopbl ¥ KOOpIMHATHI B TPOCTPAHCTBE 10
4 [ToBTOpeHue, 06001mEeHNuE, 7 1
crcTeMaTH3aIus 3HAHUI
OBILIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 34 3 0







IHOYPOYHOE IIVTAHUPOBAHUE
10 KJIACC

Ne
n/n

Tema ypoka

KoanuecTBo 4acoB

Bcero

KoHnTpoJbHbie
padoThI

IIpakTHYeckue
padoThI

Jara
U3ydeHust

DJIeKTPOHHbBbIE
uudgposbie
oOpa3oBaTejibHbIE

pecypchbl

Ilonstus: nepeCCKaromuecs MmIOCKOCTH,
InepeceKaromumecs npsamas U njiI0CKOCTb

OCHOBHBIE MOHATHUS CTEPEOMETPUU:
TOUKa, MpsiMasi, IIIOCKOCTb,
npoctpaHcTBo. [IpaBuina nzobpaxenus
Ha PUCYHKaX: U300pakeHUs IJIOCKOCTEH,
NapajulebHbIX IPSIMbIX (OTPE3KOB),
CepeIMHbI OTPE3Ka

IlonsTus: NnepeceKaromumecs mIoCKOoCTH,
nepeceKkarommecs npsaMast v rmjiI0CKOCTb

01.09.2023

07.09.2023

08.09.2023

3HaKOMCTBO C MHOT'OI'paHHUKaMH,
n300pakeH1e MHOTOIPaHHUKOB Ha
pPHUCYHKaX, Ha MPOEKIIHOHHBIX YepTeKax

14.09.2023

HauanpHabie cBenenns o kyoe u
MUPAMUIE, UX Pa3BEPTKU U MOJECIIH.
CeueHnss MHOTOTPaHHUKOB

15.09.2023

HauanbHble cBefieHUs 0 KyOe u
MMUPAMUIE, UX PA3BEPTKU U MOJEIIH.
CeueHnss MHOTOTPAaHHUKOB

21.09.2023




IToHsATHE 00 AKCUOMATUYECKOM
MMOCTPOCHHH CTEPEOMETPUHN: AKCHOMBI
CTEPEOMETPHUH U CICACTBHS U3 HUX

22.09.2023

IToHsATHE 00 AKCUOMATUYECKOM
MMOCTPOCHHUH CTEPEOMETPUN: AKCHOMBI
CTEPEOMETPHUH U CIEACTBHS U3 HUX

28.09.2023

10

11

12

13

14

[TonsTre 06 akCHOMaTUYECKOM
IMOCTPOEHUH CTEPEOMETPHUH: AKCUOMBI
CTEPEOMETPHUH U CIICICTBUSA U3 HUX

[Tonsatue 06 akCHOMATUYECKOM
IIOCTPOCHUH CTCPCOMCTPUHU: AKCHOMbBI
CTCPCOMETPUHU U CICACTBUA U3 HUX

B3anMHOe pacmnonokeHue npsMbIX B
IIPOCTPAHCTBE: MEPECEKAIOIINECS,
MapauIeIIbHBIE U CKPEILNBAIOIINECS
IIpsIMBIE

[TapaenbHOCT IPSAMBIX U IIJIOCKOCTEMN
B IIPOCTPAHCTBE: MapalICIIbHBIE IIPSAMBIC
B IIPOCTPAHCTBE; MapAIICIIBHOCTD TPEX
MIPSAMBIX

HapaJ'IJ'IeJ'ILHOCTL MMPAMBIX U MJI0CKOCTEMH
B IIPOCTPAaHCTBEC! HapaJ]J'IC.HBHOCTL
HpHMOﬁ U IJIOCKOCTH

Vw1 ¢ COHaIpaBJICHHBIMU CTOPOHAMUA

29.09.2023

05.10.2023

06.10.2023

12.10.2023

13.10.2023

19.10.2023

15

VYroa Mexay npsiMbIMU B IPOCTPaHCTBE

20.10.2023




16

Yrois Mexay NpsIMBIMU B IIPOCTPAHCTBE

26.10.2023
17 [TapamienbHOCTB IIOCKOCTEN:
napajuieJbHbIe MIOCKOCTH 27.10.2023
18 CBoiicTBa napanelbHbIX MJIOCKOCTEN 09.11.2023
[Ipocreiimme mpocTpaHCTBEHHBIE
19 (burypsl Ha MIOCKOCTU: TETPadAP, KyO, 10.11.2023
napaJiesienume,|
20 [TocTpoenue ceueHmit 16.11.2023
21 [TocTpoenue ceueHuii 17.11.2023
KonTponbnas padota no teme "lIpsambie
22 U TUIOCKOCTH B IIPOCTPAHCTBE. 3 93.11.2023
[TapannenbHOCTh NPSAMBIX M IIIOCKOCTEN
[lepneHMKyIAPHOCTH NPSMOM U
23 TUTOCKOCTH: TIEPIICHTUKYJIISIPHBIE TTPSIMbIE 94.11.2023
B IIPOCTPAHCTBE
24 [IpsimMble mapanienbHble U
MEePIEHIUKYIISIPHBIC K TNTIOCKOCTH 30.11.2023
25 [IpsiMble mapasienbHble U
MEPIEHIUKYIISIPHBIE K IIJIOCKOCTH 01.12.2023
26 [Ipu3Hak nepneHANKyJISIPHOCTH IPSIMOU
U TUIOCKOCTH 07.12.2023
97 [Ipu3Hak nepnesauKyJISIpPHOCTH IPSIMOU
U TUIOCKOCTH 08.12.2023




28

TeopeMa 0 npsIMOM NEpIEHIUKYIIAPHOU
IJIOCKOCTH

14.12.2023

29

30

TeopeMa 0 npsIMO NEpIIEHIUKYIIAPHOU
IUIOCKOCTU

Teopema o IpsAMOM MEePIEHANKYISIPHON
IJI0CKOCTH

15.12.2023

21.12.2023

31

[lepnenquKymsip U HAKJIOHHBIE:
paccTostHue OT TOYKHU 10 IJIOCKOCTH,
paccTosiHue OT IPSIMOM 10 IUNIOCKOCTH

22.12.2023

32

[IepneHquKymsp U HAKJIOHHBIE:
paccTostHue OT TOYKHU 10 IJIOCKOCTH,
paccTostHue OT NMPSAMOM 10 IIIOCKOCTH

28.12.2023

33

34

35

[leprieHAMKYISIp U HAKJIOHHBIE:
paccTosiHue OT TOYKH JI0 IIJIOCKOCTH,
paccTosiHue OT IpsIMOM J0 TNIOCKOCTH

[leprieHAMKYISIp U HAKJIOHHBIE!
paccTosiHuE OT TOYKH [0 IJIOCKOCTH,
paccTosiHue OT IPSIMOM A0 TUIOCKOCTH

VYTIIBl B IPOCTPAHCTBE: YIOJl MEXAY
IIPSIMOM U TUIOCKOCTBIO

29.12.2023

11.01.2024

12.01.2024

36

37

38

JIByTpaHHBIN yroJI, TMHEHHBIN yroil
JBYTPAaHHOI'O yTIJIa

JIByTpaHHBIN yroJl, TMHEHHBIN Yroil
JBYTPaHHOIO yria
[lepneHquKyIIPHOCTD MJIOCKOCTEM:
MIPU3HAK NEPIECHAUKYIIIPHOCTH ABYX
IIJI0CKOCTER

18.01.2024

19.01.2024

25.01.2024




39

IlepneHUKyIAPHOCTD MJIOCKOCTEM:
IIPU3HAK NEPIEHAUKYISIPHOCTH JIBYX
IIJIOCKOCTEN

26.01.2024

40

[lepneHuKyIAPHOCTD MIJIOCKOCTEM:
MPU3HAK NEPIEHIUKYSIPHOCTH IBYX
IIJIOCKOCTEN

01.02.2024

41

42

Teopema 0 TpEX neprneHAnKyJIsapax

Teopema 0 TpEX NMepreHauKyIsIpax

02.02.2024

08.02.2024

43

Teopema 0 TpEX neprneHAnKyJIsapax

09.02.2024

44

45

46

47

KonrtponbHas paboTta no remMmam
"[lepneHIUKYISAPHOCTD NMPSAMBIX U
miockocTeil" u "YTIbl MeXIYy NPsIMBIMU
U TIOCKOCTSIMH"

IlonsTue MHOTI'OT'paHHHUKA, OCHOBHBIC
QJICMCHTBI MHOT'OI'paHHUKA, BBIITYKIIBIC U
HCBBIITYKJIBIC MHOT'OT'PAHHWKH, pa3BépTKa
MHOIr'orpaHHuKa

IIpu3ma: N-yrosbHas Npu3Ma; TpaHu U
OCHOBAHUS NIPU3MBL; IIpsMast U
HaKJIOHHAsI IPU3MbI; OOKOBAs U MOJHAs
MTOBEPXHOCTD MPU3MBI

[Tapamtenenunen, NpsMOyIroJIbHbBIN
NapajuleIeIuIe]] U €ro CBOMCTBA

15.02.2024

16.02.2024

22.02.2024

29.02.2024

48

[Mupamuna: N-yronbHasi nupamMmuaa,
IpaHu ¥ OCHOBaHHE MUPaMH/JIbl; OOKOBas

01.03.2024




1 1IOJIHasA NOBCPXHOCTL IMUPAMU/BI;
IIpaBUJIbHAA U yceqéHHaﬂ nupaMuaa

49

[IpaBriIbHBIE MHOTOI'PaHHUKHU: [TOHSITHE
[IPaBHWJIBHOI'O MHOTOTPAHHUKA;
IIpaBWIbHAs [IPU3Ma U NIpaBUIIbHAS
[MpaMKJia; TPaBUIbHAS TPEYToJIbHAs
MMpaMu/ia U MpaBUIbHBINA TETPadaAp; KyO

07.03.2024

50

51

52

53

54

55

[IpencraBnenue o MpaBUIBHBIX
MHOTOIPaHHHMKAX: OKTa3p, JOJAEKadIp U
UKOCAdP.

CumMMeTpHs B MPOCTPAHCTBE: CUMMETPUS
OTHOCHUTENIbHO TOYKH, IPSIMOH,
IJIOCKOCTH. DJIEMEHThl CHMMETPUH B
nUupamMuiax, napajenenumneaax,
MPaBUIILHBIX MHOTOTPAaHHUKAX

Boruncnenue 21eMeHTOB
MHOTOI'PaHHHUKOB: pEOpa, AUaroHauy,
YIJIBI

[Tnomans 60KOBOI MOBEPXHOCTH U
IIOJIHOY ITOBEPXHOCTHU IIPSAMOM IPU3MBI,
IIJIOIA b OCHOBAHUH, TEOpEMA O
OOKOBOI MOBEPXHOCTH MPSIMON MTPU3MBI

[Tnomans 60KOBOI MOBEPXHOCTU U
IIOBEPXHOCTHU ITPAaBUIILHON IUPAMUIBL,
Teopema o IUIOIIAa GOKOBOI
MOBEPXHOCTH YCEUEHHOU MUPAMUIbI

KontponbHas paboTa mo teme
"MHoOrorpaHHuKu"

14.03.2024

15.03.2024

21.03.2024

22.03.2024

04.04.2024

05.04.2024




56

ITonsTre 00 00BEME

11.04.2024

o7 O0BEM nupamMubl 12.04.2024
58 O06BEM TUpaMuIBI 18.04.2024
59 O0BEM nupamMuIbI 10.04.2024
60 O0BEM nupamMuIbI 95 04.2024
61 O06BEM TPU3MBI 26.04.2024
62 O0BEM IpU3MBI 02.05.2024
63 O0BEM pU3MBI 03.05.2024
64 KonrtponbHas padota no reme "O6bEMBI

MHOT'OTPaHHUKOB" 16.05.2024

[ToBTOpenue, o6o0IIEHNE
65 CI/ICTeMilTI/ISaHI/ISI 3Hanui. [loctpoenne 17 05.2024

CEYeHH B MHOTOI'paHHUKE

[ToBTOpeHue, 0600IIEeHNE

cucTeMaTHu3anus 3HaHu. Berancienne
66 PacCTOSIHUN: MEXKIY ABYMS TOYKAMH, OT

TOYKH JI0 MPSIMOM, OT TOYKH IO 21.05.2024

IIOCKOCTH, MCKAY CKPCHIMBAOIINUMUCA
MpsAMbIMHA




67 HToroBast KOHTpOJIbHAs paboTa

23.05.2024

[ToBTOpenue, 0600IICHNE
cHCTeMaTH3anus 3HaHu. Berancienne
68 YIJIOB: MEXK/y CKPEIIUBAIOIIMMUCS
MPSIMBIMU, MEXITY IPSIMOU 1
IIJIOCKOCTBIO, IBYTPAHHBIX YIJIOB, YTJIOB

MCKAY MJIIOCKOCTAMU

24.05.2024

OBILIEE KOJIMYECTBO YACOB I10
[TPOT'PAMME

68




11 KJIACC

Ne i/t

Tema ypoka

Cdepa u map: uUeHTp, paanyc, IuaMeTp;
TUTOIIA b IOBEPXHOCTH CHEPHI
B3aumnoe pacnonoxenue chepsl U
IUIOCKOCTH; KacaTelbHask TNIOCKOCTh K
chepe; iomaab chepsl

KoaunuyecTBO 4acoB

Bcero

KonTpoJbHbIE
padoThI

IpakTuyeckue
padoThI

Jara
U3ydeHusl

DJIeKTPOHHbIE
uudgposbie
oOpa3oBaTejibHbIE

pecypchl

N3o6paxenue chepsl, mapa Ha
mockocT. CedeHus mapa

Hunuaapudeckas MOBEPXHOCTb,
o0pa3yromue MUINHIPHIECKON
IMOBEPXHOCTHU, OCb HHHI/IHI{pI/I‘ICCKOﬁ
MOBEPXHOCTH

Hunuaap: ocHoBaHUS U OOKOBas
MOBEPXHOCTh, 00pa3yroIias u och;
IUIOIIa s OOKOBOM M ITOJTHOMH
MMOBEPXHOCTH

N300parkeHre HUIMHAPA Ha TNIOCKOCTH.
Pa3Béprka nnnunapa. Ceuenus
UIMHApPA (TUIOCKOCTHIO, MapayuieIbHON
WM NEPIEeHAUKYIISIPHON OcU
UATTUHIPA)

KoHnnyeckast noBepXHOCTB,
o0pa3yronne KOHUIeCKOn




IMOBCPXHOCTHU, OCb U BCPUINHA
KOHHYECKOM IIOBEPXHOCTHU

10

11

Konyc: ocHOBaHue U BepIIMHA,
o0pa3yroIias ¥ 0Ch; IIOMAAh OOKOBOMA
U IIOJIHOYM ITOBEPXHOCTHU

VYceu€HHBIN KOHYC: 00pa3yroIme u
BBICOTA; OCHOBaHUs U OOKOBast
MMOBEPXHOCTH

N300pakeHne KOHyca Ha IIOCKOCTH.
Pa3Béprka koHyca. CeueHus KoHyca
(MJI0CKOCTBI0, NapaIeIbHON
OCHOBAHUIO, U INIOCKOCTHIO,
MIPOXOALIEeH yepe3 BEpUINHY)
KomOuHanus ten BpameHus u
MHOTI'OTPAaHHUKOB

12

MHoOrorpanHuK, OMCaHHBIA OKOJIO
cdepsrl; cepa, BOUCaHHAs B
MHOT'OTPaHHMK WIN B TEJIO BPALLEHUS

13

14

TToustue 00 00béMe. OCHOBHEBIE
CBOIiCTBA 00BEMOB TEN

O0BEM UIMHIIpa, KOHYyCa

15

16

OO6béM 1mapa ¥ miomaiab chepol

[Tomo6HbIE Tena B MPOCTPAHCTBE.
CoOOTHOILIEHUS MEXKTY TUIOMIAIIMHU
MOBEPXHOCTEH, 00bEMaMH TIOTOOHBIX
Ten

17

KonrtponsHas pabora o temam "Tena
Bpamenus" u "O0beMbl Ten"




Bekrtop Ha mmockocty U B

18
IIPOCTPAHCTBE

19 CroxeHre ¥ BBIYUTaHHE BEKTOPOB

20 YMHOXEHHE BEKTOpa Ha YHCIIO
Pasnosxenune BekTopa 1o TpéM

21 HEKOMIUIaHApHBIM BeKkTopam. [Ipasuio
napajuiesienuneaa
Pemienue 3aa4, CBI3aHHBIX C

22 IIPUMEHEHHUEM IIPaBUJI JEUCTBUM €
BEKTOpaMH
[IpsimoyronbHas cucTeMa KOOpJUHAT B

23 npoctpaHcTBe. KoopauHatel BekTopa.
[Ipocreiiue 3ajaun B KOOpAMHATAX

24 VYron mexay Bektopamu. CKasipHOe
MIPOU3BEICHNE BEKTOPOB

o5 Brranciienue yrioB MeXy MpsIMBIME U
TUTOCKOCTSIMHU

26 KoopanHaTHO-BEKTOPHBIM METO MPpH
pelIeHNH TeOMETPHUECKUX 3aa4
KonTponbhas pabota no teme

27 "BekTophl 1 KOOpAUHATHI B
npocTpaHcTae”
[ToBTOpeHmE, 0600IIEHNE U

28 cucremMarn3anus 3HaHuiH. OCHOBHBIE
¢burypsl, GakThl, TEOPEMBI Kypca
TUTAHUMETPUHU

29 [ToBTOpeHmE, 0600IIEHNE U

cucreMaTu3anus 3Haguii. OCHOBHEBIE




¢burypsl, hakThl, TEOPEMBI Kypca
TUTAHUMETPUH

[ToBTOpeHUE, 0600IICHNE 1

30 CUCTEMaTHU3aIlUsl 3HaHHUH. 3a1aun 1
TUTAHUMETPUU M METOJIBI MX PEIICHUS
[ToBTOpeHuEe, 0600IIEHNE U

31 cUcTeMAaTH3anus 3HAaHUH. 3a1aun 1
TUTAHUMETPUHU B METOJIBI HX PEIICHUS
[ToBTOpEeHME, 0000IIEHNE 1

39 cucTeMaTtu3aius 3HaHui. OCHOBHBIE 1
¢burypsl, GakThl, TEOPEMBI Kypca
CTEPEOMETPUH

33 Hroroas koHTposbHAs paboTa 1

34 [ToBTOpEHuUeE, 0606meHI/vIe u 1
CUCTEMaTHU3aIlUsl 3HAHUH

OBIIEE KOJIMYECTBO YACOB I10 34

ITPOTPAMME







YYEBHO-METO/IMYECKOE OBECIIEYEHHUE
OBPA30OBATEJBHOI'O ITPOLECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI UISA YHEHUKA

METOINYECKHUE MATEPHUAJIBI U1 YUUTEJIA

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETH

HUHTEPHET






