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HOSACHUTEJ/IBHAS 3AITNCKA

Pabouast mporpamma ydeO6HOTO Kypca «['eomerpuss» 6azoBoro ypoBHs i obydarommxcs 10 —11 xmaccos
paspaborana Ha ocHoBe ®DelepalbHOrO TrOCYAApCTBEHHOTO 00pa30BaTeNbHOIO CTAaHIApTa CPEJHEro oOIIero
00pa3oBaHus, C y4ETOM COBPEMEHHBIX MUPOBBIX TPEOOBAaHUH, NPEABIBISIEMBIX K MaTeMaTHUECKOMY 00pa30BaHHIO,
U Tpamumuid poccuiickoro o0Opa3oBaHus. Peamusamus HporpaMMbl  O0ECIIEUMBACT OBJIAJCHUE KIIOYEBBIMH
KOMIIETEHIIMSIMH, COCTABJISIIOIIMMH OCHOBY JUISI CaMOPa3BHTHsI M HENPEPHIBHOIO 0O0pa30BaHMs, IIEJIOCTHOCTH
OOIEKYIbTYPHOTO, TIMYHOCTHOTO M IO3HABATENILHOTO Pa3BUTHS JIMYHOCTH O0YYAIOIINXCSI.

HEJIA N3YYEHUSA YYEBHOI'O KYPCA

BaxHocTh yueOHOro Kypca TEOMETPHMHM Ha YpOBHE CpeiHero oOmero o0pa3oBaHHs 0OOYCIIOBJIECHA
MPaKTHYECKOW 3HAYMMOCTBIO METAIPEIMETHBIX M IPEIMETHBIX Pe3yJIbTaTOB 00yYEeHHUS] TEOMETPUH B HAIPaBICHUU
JWYHOCTHOTO pPa3BHTHs oOydaromuxcs, (opMHpoBaHUS (YHKIMOHAIBHOW MAaTeMaTHYECKOM TIPaMOTHOCTH,
W3YUICHUS APYTUX Y4EOHBIX AUCHUIUMH. Pa3zBuTre y 0OydaroIuxcsl MPaBHIBHBIX MPEICTABICHUH O CYIIHOCTH H
MPOUCXOXK/ICHUN TEOMETPUUYECKUX a0CTPaKIMid, COOTHOIIEHUH PEajbHOI0 M MICAIbHOTO, XapaKTepe OTpakKeHHs
MaTeMaTHYECKON HAayKOW SIBJICHHH WM ITPOIECCOB PEANbHOTO MHpPA, MECTE T'€OMETPHH B CHCTEME HAayK M POJH
MaTEeMaTHYECKOTO MOJIECIUPOBAHNS B HAYYHOM IIO3HAHWU U B IPAKTHUKE CIIOCOOCTBYET (POPMUPOBAHUIO HAYIHOTO
MUPOBO33PCHHUSA YUAIINUXC, a TAKKE KaUCCTB MBIIIJICHUA, HCO6XO[[I/IMI)IX U aganTaiu B COBPEMEHHOM O6H1€CTBC.
['eomeTpus sBIsIeTCSI OAHUM U3 0a30BBIX NMPEAMETOB Ha YPOBHE CPEIHEro oO0Iero oOpa3oBaHUs, TaKk Kak
obecrieuMBaeT BO3MOXKHOCTh M3Y4EHHMsS KakK IUCIHUIUIMH €CTECTBEHHO-HAYYHOW HAalpaBIEHHOCTH, TaK |
T'YMaHHUTapHOU.
Jlornueckoe MpluieHHE, GOPMUpPYEMOE IPH M3YUYSHHH OOYYaIOIIUMHUCS TOHSATUIHBIX OCHOB T'€OMETPHU M
MOCTPOCHHH IETIOYKH JIOTHYECKUX YTBEP)KACHHH B XOJ€ PELICHHUS TEOMETPHUYECKUX 3aJad, YMECHHUE BBIIBUTATh H
OIIPOBEPTaTh T'MIIOTE3bl HEMOCPEICTBEHHO HCIIOJIB3YIOTCSI IPH PEUICHUH 337ad €CTECTBEHHO-HAYYHOTO IHKIA, B
YaCTHOCTH U3 Kypca pU3MKH.
YMeHHEe OpUEHTHPOBATHCS B MPOCTPAHCTBE MIPACT CYIIECTBEHHYIO POJb BO BCEX 00JACTIX ACATECIHLHOCTH
yenoBeka. OpHUeHTaIMs YeI0BeKa BO BPEMEHH M MIPOCTPAHCTBE — HEOOXOANMOE YCIOBHE €T0 CONUAIBHOTO OBITH,
dbopma oOTpakeHHsS OKpYXKAIOUIEr0 MHpa, YCJIOBHE YCIEHIHOIO IO3HAaHMS M aKTHBHOIO MpeoOpa3oBaHMs
JefcTBUTeNbHOCTH. OmnepupoBaHUe NPOCTPAHCTBCHHBIMU 00Opa3aMH OOBCAUHSCT pa3Hbie BHUABl y4eOHOW W
TPYIOBOH JESTENLHOCTH, SIBISIETCS OJHUM M3 NPOQECCHOHATBHO BAXHBIX KauyecTB, ITI0O3TOMY aKTyasbHa 3ajada
(hopMupoBaHus y 00YydYaIOIIMXCS MPOCTPAHCTBEHHOI'O MBIIUICHUS KaK Pa3HOBHUIAHOCTH OOpa3sHOTO MBIIUICHHUS —
CYIIECTBEHHOI'O KOMIIOHEHTA B MMOAT'OTOBKE K HpaKTH‘IeCKOﬁ JACATCIIBHOCTU 110 MHOI'YM HAIIPaBJICHUAM.
Lens ocBoenuss mnporpaMMmbel ydeOHOro Kypca «['eomerpus» Ha 0a30BOM ypoBHE OOy4YeHHS —
obmeoOpa3oBaTenbHOE W OOWIEKYJBTYPHOE pa3BUTHE OOydYalomMXCsl dYepe3 oOecleueHne BO3MOXKHOCTH
NpUOOpEeTeHHsT M KCIOJIb30BaHUS CUCTEMATHYECKHX T'€OMETPHUYECKMX 3HAHWI W JEHCTBHUH, crerudUuuHbIX
TEOMETPUH, BO3MOXKHOCTH YCIIEIIHOTO MPOAOJDKEHHs O00pa3oBaHHMs MO CIEUHAIBHOCTSM, HE CBS3aHHBIM C
MPUKJIQHBIM HCTIOJIb30BaHUEM T€OMETPHH.
[Tporpamma 1o reomerpud Ha 0a30BOM YpOBHE MpelHAa3HA4YEHA Uil OOy4aroL[MXCsl CPEAHEH IIKOJbI, He
WCTIBITHIBABIINX 3HAYUTENBHBIX 3aTPyJHEHHH Ha ypPOBHE OCHOBHOrO oOmiero obpazoBanua. TakuM oOpazom,
oOyyatomuecs Ha 6a30BOM ypOBHE JIOJDKHBI OCBOMTH OOIINE MaTeMaTHYECKHE YMEHHMS, CBSI3aHHBIE CO CIeU(UKOH
TeoOMeTpUN M HEoOXOAMMBIE JUIS KM3HM B COBPEMEHHOM obmiectBe. Kpome 3TOro, OHH MMEIOT BO3MOXKHOCTD
M3y4YHUTh FEOMETPHIO OoJiee TIIy0O0KO, €Cliv B JiajibHEeHIIIeM BO3HUKHET HEOOXOIMMOCTh B TEOMETPUYECKHX 3HAHUSX B
npodeccnoHanbHOM NeATENBHOCTH.
JocTmkeHne 1Lemd OCBOEHHMS IIPOTrpaMMbl  OOECHEeYMBAETCS pPEUIEHHEM COOTBETCTBYIOIIMX 3ajad.
[IpuopuTeTHBIME 3a71a4aMu OCBOeHUsI Kypca «I'eomerpuu» Ha 6a30BoM ypoBHe B 10—11 kiaccax siBISsIHOTCS:
e (opmupoBaHHWE MPEACTABICHHSA O TEOMETPUHM KaK YacTH MHPOBOM KYJIBTYpEl M OCO3HaHHE €€
B3aUMOCBSI3H C OKPYXKAIOLINM MHPOM;

e (QopMHpOBaHHE NPEACTABICHUS O MHOTOTPaHHMKAaxX M Tejlax BpalleHUWs Kak O BaKHEHIInX
MAaTEMATHYCCKUX MOJCIIAX, ITO3BOJIAIOMINX OIMMUCBIBATE U U3YyYaTh PA3HBIC SABJICHUA OKPYXAIOIIETO MHpPaA,

e (opMHpOBaHHE YMEHHs pacliO3HaBaTh Ha YEpTEKaxX, MOJCISIX U B PEaTbHOM MHPE MHOTOIPaHHHKH U
Tela BpaIeHHs;

e  OBJAJICHUE METOJIAMH PEIISHHUs 3a/1a4 Ha TIOCTPOCHHUS Ha M300PaXKEHUSIX IPOCTPAHCTBEHHBIX PUTYD;

o q)OpMI/IpOBaHI/Ie YMEHUA ONIEPUPOBATH OCHOBHBIMU ITOHATUAMHU O MHOTOI'paHHHUKAaX W TCJIaX Bpalll€HUA U
MX OCHOBHBIMHU CBOWMCTBaMU;



e OBJIAJCHHE aNTOPUTMAMM pELICHHS OCHOBHBIX THIIOB 33/1a4; (OpMHpPOBAaHWE yMEHHS IPOBOIHUTH
HECJIOXKHBIC JIOKAa3aTEIbHBIC PACCYXKICHUS B XOJE€ PEIICHHS CTEPEOMETPUYECKHX 3ahad M 3amad C
MPaKTUYECKUM COJEpP KaHUEM;

® pa3BUTHE UWHTEJIEKTYyaJlbHBIX M TBOPYECKMX CHOCOOHOCTEH OOydaromuxcs, I03HaBaTEIbHOU
AKTHBHOCTH, MCCIIEI0BATENILCKUX YMEHHUH, KPHTUIHOCTH MBIIITICHS;

e ¢opmupoBanue (GYHKIHNOHATHHOW T'PaMOTHOCTH, pEJIEBAHTHOH T'€OMETPUH: yMEHHE paclo3HaBaTh
NPOSIBJICHUS] TEOMETPHYECKUX IIOHATHH, OOBEKTOB M 3aKOHOMEPHOCTEH B pPEabHBIX >KH3HEHHBIX
CHUTyallMsiX W TpH U3YUCHHUH JAPYIMX Yy4YeOHBIX TIPEIMETOB, TIPOSBICHHS 3aBHCUMOCTEH H
3aKOHOMEPHOCTEH, (OPMYyITHPOBAaTh WX HA S3bIKE TEOMETPHUHM U CO3aBaTh ICOMETPHUICCKHE MOICIH,
IPHUMEHITh OCBOEHHBII reoMeTpHUYecKHil ammapar Ui PelIeHUs NPaKTUKO-OPUEHTHPOBAHHBIX 3aj]ad,
UHTEPIPETUPOBAThH U OLICHUBATH MOJyYEHHBIE PE3YIbTaTHI.

OTnuuTeNnsHON OCOOEHHOCTBIO NMPOTPAMMBI SIBIAETCS BKIIOYEHHE B KypC CTEPEOMETPUH B Hadale €ro
M3y4eHUs 3a/ad, pellaeMbIX Ha YPOBHE WHTYMTHUBHOT'O IO3HAHUS, U ONpEICIEHHBIM 00pa3oM OpraHM30BaHHAs
paboTa HaJ HUMH, YTO CHOCOOCTBYIOT Pa3BHTHIO JIOTMUYECKOTO W NMPOCTPAHCTBEHHOT'O MBIIUICHHS, CTUMYJIUPYET
MPOTEKaHNE HHTYUTUBHBIX NMPOIIECCOB, MOTUBHUPYET K AANbHEHIIIEMY U3YUICHHIO PEAMETA.

[Ipeamourenne oTHaéTcsl HArMSAHO-KOHCTPYKTHBHOMY METOLy OOy4EHHs, TO €CTh TEOPETHIECKHE 3HAHUS
HUMEIOT B CBOEH OCHOBE UyBCTBEHHOCTh NPEAMETHO-TPAKTHUECKOH IesTelNbHOCTU. Pa3BuUTHE MpPOCTPaHCTBEHHBIX
NPE/ICTABICHUN y ydYalmluxcsi B Kypce CTEPEOMETPHHM HPOBOAWTCSA 3a CYET pEIIeHWA 337ad Ha CO3JaHHe
MPOCTPAaHCTBEHHBIX 00pa30B M 3a7ad Ha OIEPHPOBAaHME NPOCTPAHCTBEHHBIMH oOpasamu. Cozmanue obpasa
MPOBOJIUTCS C ONOPOW Ha HAIJISAHOCTH, a ONEPUPOBAHHUE O0OpPa3oM — B YCIOBHUSX OTBIICUEHHS OT HATJISHOCTH,
MBICJIEHHOTO U3MEHEHHUS €T0 UCXOIHOTO COMCPIKaHMUS.

OcHoBHbIE cozepkaTeabHble TMHUM Kypca «I'eomerpun» B 10—11 knaccax: «MHororpaHHukn», «IIpsimeie u
IUIOCKOCTH B TIPOCTpaHCTBe», «Tenma BpameHUs», «BeKTopbl U KOOpAMHATHI B NpocTpaHcTBe». DopMupoBaHue
JIOTHYECKUX YMEHHUH pacIpeenseTcst He TOJNBKO T10 COAEP KaTeIbHBIM JIUHUAM, HO U IO ToAaM 00y4deHHs Ha YPOBHE
cpeqHero o0mmero oopa3oBaHMUs.

Conepxanue 00pa30BaHMA, COOTBETCTBYIONIEE MPEAMETHBIM PE3yJIbTaTaM OCBOEHMS pabodeil mporpammel,
pacnpenenéHHbIM 10 rojaM oOyueHus, CTPYKTYPUPOBAHO TakuM 00pa3oM, 4TOOBI OBJIAJieHUE T€OMETPHUECKUMHU
MOHATUSAMH W HaBBIKAMH OCYIIECTBILSUIOCH IIOCIEOBATEIbHO W IIOCTYNATEIbHO, C COOJIONCHHEM IPHHIMIA
MPEEMCTBEHHOCTH, YTOOBI HOBBIC 3HAHMS BKJIIOYAINCh B OOIIYI0 CHCTEMY TEOMETPHUYECKHX MPEICTABICHUH
00y4aromuXcsl, paciumpsisi 1 yriryousist e€, o0pa3ys NpOYHbIE MHOKECTBEHHBIE CBSI3H.

MECTO YYEBHOI'O KYPCA B YYEBHOM IIJIAHE

Ha u3yuenue reomerpun orBoguTcs 2 yaca B Hegemo B 10 kiacce u 1 yac B Hezpento B 11 kiacce, Bcero 3a
JBa roga ooydenus - 102 yueOHbIX yaca.



COJEP KAHHUE YYEBHOI'O KYPCA
10 KJIIACC

IIpsiMbIe U IUIOCKOCTH B IPOCTPAHCTBE

OCHOBHBIE TOHATHA CTepeoMeTpuu. Touka, mpsMas, IUIOCKOCTb, IpocTpaHcTBO. [loHsATne 00
AKCHOMATHYECKOM IIOCTPOCHUU CTEPEOMETPHHU: AKCHOMBI CTEPEOMETPHUH U CIEACTBUS U3 HUX.

B3auMmHOe pacrosio;keHue NpsIMBIX B IIPOCTPAHCTBE: IIEPECEKAIOLINECS, IapAJUICIbHBIE U CKPEIIMBAIOIINECS
npsmble. [lapainenbHOCTh IPSAMBIX M IUIOCKOCTEM B IIPOCTPAHCTBE: IapajuleibHblE IPsSMbBIE B IPOCTPAHCTBE;
MapayIeIbHOCTh TPEX MPSAMBIX; MApaIeIbHOCTh NMPSAMOM M INIOCKOCTH. YTIBI C COHAIIPABICHHBIMH CTOPOHAMU;
YToll MeXIy HpSAMBIMH B IpocTpaHcTBe. [lapaienbHOCTh MIOCKOCTEH: MapasuleNbHble IIOCKOCTH; CBOMCTBA
napajuleNIbHbIX  IIockocTed. [lpocreiimme mnpocTpaHCTBEHHbIE (UIypbl Ha IDIOCKOCTH: TeTpasap, Kyo,
napajelenuIes; IoCTPOeHHE CEUEHUIA.

IlepnieHAUKYNAPHOCTE NPSMOW M IJIOCKOCTH: IEPINEHAMKYIAPHBIE MNpPsAMbIE B IPOCTPAHCTBE, NPSMbIE
napajule/IbHble U NEPIEHIUKYIIPHBIE K IUIOCKOCTH, IPU3HAK NEPIECHIUKYJIAPHOCTH MIPSIMOM U IUIOCKOCTH, TEOpEMa
O IpAMOM NEPIEHIUKYJIIPHOW IUIOCKOCTU. YTJbl B IPOCTPAHCTBE: YroJl MEXAY HIPSIMOM M IIOCKOCTBIO;
JIBYTPaHHBIN yTOJ, JIMHEWHBIH YTroJl ABYrpaHHOro yrna. IlepneHanKyissp ¥ HAaKIOHHBIE: PACCTOSIHAE OT TOYKH 10
TUIOCKOCTH, PAacCTOSHHE OT MpPSMOW A0 IUIOCKOCTH, MPOEKIHs (UIypsl Ha IUIOCKOCTh. [lepreHIuKyIspHOCTD
IUIOCKOCTEM: MPU3HAK NEPIEHAUKYIISIPHOCTH JBYX IUIOCKOCTEN. TeopeMa o TpEX NeprneHAUKYIIIpax.

MHororpaHHUKHu

IlonATne MHOTrOrpaHHHKA, OCHOBHBIE O3JEMEHTHl MHOIOTDAaHHMKA, BBINYKJIbIE M HEBBITYKJbIE
MHOTOTPaHHMKY; pa3BEPTKAa MHOTrOrpaHHuka. IIpusma: N-yronabpHast npusMa; IpaHd U OCHOBAHUS NIPU3MBI; IpsAMast U
HAaKJIOHHas TIpU3MBbl; OOKOBas M TONHAs MOBEPXHOCTh MNpH3MblL [lapamurenenmmen, NPsIMOYTOJBHBIA
HapaJuleJIeIIiIel ¥ ero cBoicTBa. [Inmpamuma: N-yroabHas NUpaMuzaa, TPaHU M OCHOBAaHWE NMHMPAMHUJBI; OOKOBas U
MOJIHAas TOBEPXHOCTh INHUPAMUABI;, TNpaBUIbHAS M YyCeu€HHas NHMpaMuia. OJIEMEHTHl NPHU3MBl U IHPaMUJBL
IIpaBuiibHBIE MHOIOIDAaHHUKM: IIOHATUE IIPABUIBHOIO MHOIOIDAaHHUKA; IpaBUJIbHAs IpU3Ma U IPAaBUIIbHAs
NMpaMuza; TpaBUIbHAS TPEYToibHAS MHpaMHIa M MPaBWIBHBIN TeTpasap; KyO. IIpexcraBineHne o mpaBHIBHBIX
MHOT'OT'paHHMKAX: OKTa3/Ip, A0AeKadAp U ukocasap. CeueHus Npu3Mbl U TUPaMUIBL.

CumMmeTpHs B IPOCTPAHCTBE: CHMMETPUS OTHOCUTEIBHO TOUYKH, IPSIMOMH, TNIOCKOCTH. DJIEMEHTH CHMMETPUHI
B IMpaMKJaxX, Mapajieldenuneax, IPaBUIbHBIX MHOTOTPDAHHUKAX.

Brruncnenue 3neMEHTOB MHOTOTPAaHHHUKOB: p&Opa, aAmaroHany, yriasl. [lromans O00KOBOI MOBEPXHOCTH U
MOJTHOHM MOBEPXHOCTHU MPSMOMN MPHU3MBI, IJIOIMIAAs OCHOBAHHUH, TeopeMa 0 OOKOBOW MOBEPXHOCTH HPSAMON MPU3MBIL.
IInomans OGOKOBOW MOBEPXHOCTHM M IMOBEPXHOCTH NPABMWIBHOW MUPAMHUABI, TEOpeMa O IUIOMAAH YCEYEHHOU
npaMuabl. [Torarie 06 00béMe. OOBEM HPaMUIBI, TPU3MBI.

ITono6HeIe Tena B mpocTpaHcTBe. COOTHOIMIEHUS MEXAY IUIOMAIIMHA OBEPXHOCTEH, 00bEMaMH MOTOOHBIX
TeJL

11 KJIACC

Tena BpameHus

Hunuuapuyeckas MOBEPXHOCTh, OOpa3yroIIUe IMJIHHIPUYCCKONH MOBEPXHOCTH, OCh IHJIHHIPUICCKON
noBepxHOCTH. LIWIuHIp: OCHOBaHUS W OOKOBas MOBEPXHOCTH, 0OPa3yIOMIas M OCh; IUIOMIAh OOKOBOW W TTOJHOW
MTOBEPXHOCTH.

Konnueckast mOBepXHOCTh, 0Opa3yrolMe KOHHYECKOW IOBEPXHOCTH, OCh M BEpIIMHA KOHHUYECKOM
noBepxHocTH. KoHyc: ocHOBaHME W BepuIMHA, oOpasyromas U OCbh; IUIOIIAb OOKOBOM M IOJHOM MOBEPXHOCTH.
Y ceu€HHBIN KOHYC: 00pa3yIoline U BEICOTa; OCHOBaHMS M OOKOBas TOBEPXHOCTb.

Cdepa u map: meHTp, paauyc, AuaMeTp; TUIOIalb MOBEpXHOCTH ceprl. B3anMHoe pacnonoxkeHnue chepsl U
TUTOCKOCTH;, KacaTellbHasl IIOCKOCTh K cdepe; mIomaas chepsl.

H3o0paxkeHue Ten BpallleH!s Ha TUIOCKOCTH. Pa3BEpTKa MIMHpa U KOHYCA.

KoMOuHamuu Ten BpamieHUs ¥ MHOTOTPaHHWKOB. MHOTOTPAaHHHUK, OMHMCAHHBIN OKOJo cdepsl; chepa,
BIIMCaHHAaA B MHOTOTPAaHHUK, UJIW TCJIO BPAICHUA.

[lonsitne 00 o0véMe. OcHOBHBIE cBoWicTBa 00BEMOB Tes. Teopema 00 00BEME NPSMOYTOJIBHOTO
napajulesieniuIe sia u cieacTsus u3 He€. O0bEM MHpa, KoHyca. OO0BEM IIapa 1 Iiomans chepsl.

ITono6HbIe Tena B pocTpancTBe. COOTHOMIEHUS MEXKIY TUIOMIAIIMUA MTOBEPXHOCTEH, 00bEMAMH TI0JOOHBIX
TeJL



Ceuenus muwmHIpa (apauIeTbHO U MIEPIICHIUKYISIPHO OCH), CeUeHHs KOHYyca (TapauielbHOe OCHOBAHUIO U
MIPOXOIAIIee Yepe3 BEPIINHY), CEUeHUs mapa.

BekTOpsl M KOOPAMHATHI B MPOCTPAHCTBE

Bekrop Ha miockoctH M B mpoctpaHcTBe. CloKeHHE W BBIYMTaHWE BEKTOPOB. YMHOXKEHHE BEKTOpa Ha
yucio. PasnoxeHue BekTopa 1o TPEM HEKOMIUIaHApHBIM BekTopam. [IpaBuiio nmapamnenenunena. Pemenue 3anay,
CBSI3aHHBIX C IIPUMEHEHHNEM IIPaBIII ACUCTBUH ¢ BeKTOopaMu. [IpsMoyronpHas ciucTeMa KOOPINHAT B IIPOCTPAHCTBE.
Koopaunatel Bekropa. [Ipocreiimue 3amaun B KoopAnHaTaX. Yo Mexay Bekropamu. CKalsIpHOE MPOU3BENCHUE
BEKTOPOB. BEIUncIieHNe YII0B MEXIy MPSIMBIMHA W IUIOCKOCTSMH. KOOpAWHATHO-BEKTOPHBIH METO| TIPH PEIICHUH
TEOMETPUYECKUX 3a1ad.



INJIAHUPYEMBIE PE3YJIBTATBI
JINYHOCTHBIE PE3YJIBTATBI

JIn4HOCTHBIE Pe3yJIbTaThl OCBOEHHS IPOrPaMMBI y4eOHOTo npemMeTa «MaTeMaTHKa» XapaKTepU3yIOTCs:

I'pazknanckoe BocnuTaHue:

c(OPMUPOBAHHOCTHIO TPAXIAHCKOW MO3ZUIMU OOYYArOImETocs KaK AaKTUBHOTO M OTBETCTBEHHOTO WICHA
POCCHICKOT0 00IIeCcTBa, NPEICTABICHUEM O MaTEMaTHYEeCKUX OCHOBAaX (D)YHKIMOHHPOBAHUS PA3NIUYHBIX CTPYKTYD,
SBJICHUH, TPOUENYp TPaKIAHCKOrO oOmecTBa (BBIOOPHI, ONPOCHI M TMp.), YMEHHEM B3aMMOJCHCTBOBATH C
COIIMATBHBIMU HHCTUTYTaMH B COOTBETCTBHH € MX (PYHKINSIMH U Ha3HAYCHUEM.

IMaTpuornyeckoe BocnuTanue:

c(OPMHUPOBAHHOCTHIO POCCHHCKOW TPa)KIaHCKOW WAESHTUYHOCTH, YBAXXEHUsI K IIPOLUIOMY M HACTOSILEMY
POCCHUICKON MaTeMAaTHKH, LIEHHOCTHBIM OTHOLIEHUEM K JOCTH)KEHUSM POCCUHCKHX MATEMAaTUKOB U POCCHUICKOM
MaTEeMaTHYECKON IIKONbI, K HCIONb30BAHWIO ATHUX IOCTI)KEHHMH B JAPYrHX HayKaX, TEXHOJIOTHX, cdepax
SKOHOMUKHU.

JlyX0BHO-HPABCTBEHHOT'0 BOCIIUTAHMSA:

OCO3HAaHHEM JyXOBHBIX IIEHHOCTEH POCCHICKOrO HapoAa; COPMUPOBAHHOCTHIO HPABCTBEHHOI'O CO3HAHUS,
9TUYCCKOTO IIOBCACHUA, CBA3AHHOI'O0 C IMPAKTUYCCKUM IIPUMEHCHHCM ILOCTI/DKGHI/Iﬁ HaykKu W JACATCIbHOCTBIO
y4€HOro; 0CO3HAHHMEM JIMUHOTO BKJIa/la B IIOCTPOCHUE YCTOHUNBOTO Oy IyIIEro.

IcTeTHYeCKoe BOCIIUTAHNE:

3CTETHYECKUM OTHOIICHHEM K MHpY, BKIIOYAs 3CTETUKY MAaTEeMaTHYEeCKHX 3aKOHOMEPHOCTEH, OOBEKTOB,
3aaa4, peﬂleHI/Iﬁ, paccyn(}leﬁnﬁ; BOCHPUUMYUBOCTBIO K MATEMATUYCCKUM aClICKTaM pa3JIMYHbIX BUIOB UCKYCCTBA.

PusnyecKoe BOCIHTAHUE:

c(OPMUPOBAHHOCTHIO YMEHHS IPUMEHATh MaTeMaTHYECKHE 3HAHNS B HHTEPEcax 37J0pOBOTO M O€301MacHOro
o0pa3za >KM3HU, OTBETCTBEHHOTO OTHOILIEHHSI K CBOEMY 37I0pPOBBIO (3710pOBOE MHUTaHUE, COANTaHCUPOBAHHBIN PEKUM
3aHSATHH M OT/ABIXA, PEryjisipHas (u3nveckas aKTUBHOCTB); (PM3MYECKOTO COBEPILCHCTBOBAHMS, IPH 3aHATHIX
CHOPTHUBHO-03I0POBUTENBHON JEATEABHOCTBIO.

Tpynosoe BocniuTanue:

TOTOBHOCTBIO K TPYdy, OCO3HAHHEM IIEHHOCTH TPYIOJIOOMS;, HWHTEPECOM K pa3UYHbIM cdepam
npodecCHOHANBHON ESATENbHOCTH, CBSI3aHHBIM C MaTEMaTHKOM M €€ TNpPHUIOKEHHWSMH, YMEHHEM COBEpIIATh
OCO3HaHHBIH BBIOOp Oyaymieil mpodeccun M pealn30BBIBATH COOCTBEHHBIC >KM3HEHHBIE IUIAHBI; TOTOBHOCTBHIO M
CIIOCOOHOCTBIO K MaTEMaTHYECKOMY 00Pa30BaHUIO M CaMOOOPAa30BaHUIO Ha MPOTSIKEHUH BCEH KHU3HU; TOTOBHOCTBIO
K aKTUBHOMY Y4YaCTHUIO B PCIICHUU MPAKTUICCKUX 3aaaqd MaTeMaTHYECKOM HalpaBJICHHOCTH.

IKO0JI0THYeCKOoe BOCIIUTAHHE:

C(bOpMI/IpOBaHHOCTLIO 9KOJIOTHUECKOI KyJIbTYypbl, NOHUMAHWUEM BJIMAHHA COLHHUAIBHO-DKOHOMUYECKUX
MIPOIIECCOB HA COCTOSHHE MPUPOIHOM M COIMAIBHON Cpe/ibl, 0CO3HAHHEM TJI00aJbHOTO XapaKTepa IKOJOTMYECKHIX
npoOJieM; opHeHTanMell Ha NMPUMEHEHNEe MAaTeMaTHYeCKHX 3HAHWH /U peIIeHMs 3a7ad B 00JacTH OKpY’KaromeH
cpelsl, IIAHUPOBAHHS TOCTYNKOB U OLICHKH UX BO3MOXHBIX MOCIIEACTBHI ATl OKPY KAIOLIEH Cpe/Ibl.

IleHHOCTH HAYYHOT0 MO3HAHMA:

c(OPMHUPOBAHHOCTHI0 MHPOBO33PEHHS, COOTBETCTBYIOIIEIO COBPEMEHHOMY YPOBHIO Pa3BUTHS HayKH M
0O0IIECTBEHHON TPAaKTUKH, TOHMMAaHHEM MaTeMaTH4ecKOH HAyKH Kak c(epbl YeIOBEUEeCKON JIESATEIbHOCTH, 3TAIOB
eé Ppa3BUTHA U 3HAYUMOCTH JId PasBUTUA HUBUIIU3alMU; OBJIAJICHUEM A3BIKOM MAaTEMaTUKU U MaTeMaTHYSCKOU
KyJIBTYpOH Kak CpEJICTBOM IO3HAaHHMSA MHpPA; TOTOBHOCTBIO OCYIIECTBIATH IMPOCKTHYIO M HCCIIEI0BATEIbCKYIO
JIeSITeNIbHOCTh HHANBUAYAIIBHO U B IPYIIIE.

METAIIPEAMETHBIE PE3YJIbTATHI

MeranpenMeTHble  pe3ysibTaThl  OCBOGHHMS  HporpaMMbl  ydeOHoro  mpeamera  «MaremaTHKa»
XapaKTepU3ylOTCsl  OBJIAJCHHEM  YHHBEPCAIBHBIMH  HO3HAGAMENbHLIMU  OCUCMBUAMY,  YHUBEPCANbHLIMU
KOMMYHUKAMUBHBIMU OeUCMBUAMU, YHUBEPCATLHBIMU Pe2YIAMUBHBIMU OeUCMBUAMU.

1) Vuueepcanvnvie nosnasamensmvle oeticmeus, obecheuusaiom Gopmuposaiue OA308bIX KOZHUMUEHBIX
npoyeccog obyuarowuxcsi (0cgoeHue Memooo8 HO3HAHUS OKPYIJCAouwe2o Mupa, NpUMeHeHue J0SUYecKux,
uccre008amenbCKux onepayull, ymeHull pabomams ¢ ungopmayuetr).

Ba3zoBble jJ1ornyeckue AeiicTBUS:



BBIBIATh M XapaKTEPU30BaTh CYINECTBEHHbIC NPU3HAKM MAaTEMAaTHYECKUX OOBEKTOB, ITOHATHH,
OTHOIIGHUH MEXIy TOHATHSIMH; (OPMYIMPOBaTh ONpEACNEHHWA TMOHITHH;  yCTaHABIMBATbH
CYIIECTBEHHbIH NPU3HAK KJIACCU(HKALMK, OCHOBaHUS JUIl OOOOLICHWS M CpaBHEHHS, KPUTEPHUU
MPOBOIMMOTO aHAJIN3a;

BOCIPUHHUMATh, (JOPMYJIUPOBATh U MPEOOPaA30BBIBATH CY)KICHUS: yTBEPAUTEIbHBIC W OTPUIATEIBHEIC,
€IMHUYHBIE, YaCTHBIC U 00IINE; YCIOBHEIC;

BBISIBJIATh MaTeMaTHYECKHE 3aKOHOMEPHOCTH, B3aUMOCBS3M W NPOTHUBOpEYMs B (aKTax, NaHHBIX,
HaOMIOAEGHUSX W YTBEPXKICHMAX; TpearaTb KPUTEPUM [UI BBIABICHUS 3aKOHOMEPHOCTEH W
IIPOTUBOPEUHIL;

JieNIaTh BBIBOJIBI C HCIIOJIb30BAHMEM 3aKOHOB JIOTHKH, JEIYKTHBHBIX M MHIYKTUBHBIX YMO3aKIIOUECHUH,
YMO3aKJIIOUEHHH 110 aHAJIOTHH;

MPOBOIUTE CAMOCTOSITETIBHO JIOKA3aTENbCTBA MAaTEMAaTHUECKHX YTBEPXKIACHMH (TpsAMBIE U OT
MPOTUBHOTO), BBICTPaMBaTh apryMEHTAlMIO, NPHBOJUTH NPHUMEPHl M KOHTPIPHUMEPHI; 0OOCHOBHIBATH
COOCTBEHHBIE CYKICHHS U BBHIBOJBI;

BBIOMpAaTh CIOCO0 perIeHns yueOHOH 3aaun (CpaBHUBATh HECKONBKO BapHAHTOB PEIICHHS, BEIOMPATh
Hanbosee MOIXOJSMIMH C y4ETOM CaMOCTOSATENHHO BBICICHHBIX KPUTEPHUEB).

Ba3oBble uccienoBaTebCcKue 1eCTBUS:

UCIIONIb30BaTh BOMPOCHI KaK HCCIEIOBATEIbCKUAN HWHCTPYMEHT MO3HAHUS, (HOPMYIHPOBATH BOIPOCHL,
(ukcupyrolme IpOTUBOpEUre, MPodIeMy, YCTAHABINBATE HCKOMOE U JaHHOE, (OPMHPOBATH THUIIOTE3Y,
apryMeHTHPOBAThL CBOIO MMO3ULIMIO, MHEHUE;

MPOBOJUTH CAMOCTOSITCJIPHO CIUIAHUPOBAHHBIA 3KCIICPUMEHT, KCCICIOBAHUE [0 YCTaHOBJICHUIO
0COOCHHOCTE MAaTeMaTHYEeCKOT0 OOBEKTa, SBJICHHS, MPOIECCa, BBIABICHHIO 3aBHCHUMOCTEH MEKIy
o0beKTaMu, SIBJICHUAMH, TIPOIIECCAMU;

CaMOCTOSTEIILHO (POPMYITHPOBATH OOOOIICHUS ¥ BBIBOIBI 110 PE3yJIbTaTaM MPOBEAEHHOIO HAOJIIOICHHUS,
UCCIIE/IOBaHMUS, OLICHUBATH JOCTOBEPHOCTH MOJIYYCHHBIX PE3yJIbTATOB, BBIBOJIOB M 0000IICHNIA;
MPOTHO3UPOBATh BO3MOYKHOE Pa3BUTHE MPOIIECCA, 4 TAKKE BBIABUIAThH MIPEAMOIOKEHHS O €r0 Pa3BUTHU
B HOBBIX YCJIOBHUAX.

Pabora c undopmanueii:

2)

BBIBIIATE Je(QUIUTHl MHPOPMAIMHU, TaHHBIX, HEOOXOAMMBIX U OTBETa HAa BONPOC M IS PEIICHHUS
3amay4y;

BBIOMPATh MH(POPMAIMIO M3 HMCTOYHHKOB Pa3JIMUHBIX THIIOB, aHAIW3UPOBATh, CHCTEMATH3MPOBATh U
MHTEPIPETHPOBATh MHPOPMALUIO PA3IMYHBIX BUIOB U (OPM MPEICTABICHUS;

CTPYKTYpHpOBaTh HMHGOPMAIMIO, TPEINCTaBIATh €€ B paslUuHbIX (QopMax, WUIFOCTPUPOBAThH
rpaduyeckwy;

OLICHUBATh HaZEKHOCTH HHPOPMALIMH [0 CAMOCTOATEIEHO C(HOPMYITUPOBAHHBIM KPHTEPHSM.
Vuueepcanvhvie KommynuxamugHwvle Oelicmeus, 00ecneuusarm coOPMUPOSBAHHOCHIL COYUATLHBIX

HABBIKO8 00YUAIOUWUXCAL.
OO1menue:

BOCIPUHHUMATh ¥ (JOPMYIIMPOBATH CYXK/ICHHS B COOTBETCTBUH C YCIOBHSMH M LEJISIMH OOIIEHMS; SICHO,
TOYHO, TPAMOTHO BBIPa)kaTh CBOIO TOYKY 3PEHMS B YCTHBIX M MMMCHMEHHBIX TEKCTaX, JaBaTh MOSCHEHUS
0 X0y peIIeHHs 3a/ja4ui, KOMMEHTHPOBATh [TOJyYSHHBIH Pe3yibTaT;

B XoJie OOCYXIEHHS 3aJaBaTh BOIPOCH II0 CYHIECTBY OOCYXIaeMOW TEMBI, NMPOOJIEMBI, peraeMon
3a/aun, BBICKA3bIBAaTh WJEH, HAIlEJICHHBIE HA TIOHCK pEILICHHS; COIOCTABIIATH CBOM CYXKICHHS C
CYXJCHUSIMH JPYIHX YYaCTHHKOB JHajora, OOHApPYXHBATh pa3IWdhe M CXOJCTBO IIO3WIMHA; B
KOPPEKTHOH (hopMe GOpMYIHPOBATh PA3HOTIIACHS, CBOM BO3PAKEHHS;

HpPEJCTaBIATh PEe3yNbTaThl PEIICHUs 3a/aud, SKCIIEPUMEHTa, UCCIEI0BAHNUS, IPOEKTA; CAMOCTOSITENILHO
BBIOMpAaTh (pOopMaT BBEICTYIUICHUS C yIETOM 3a/1a4 MIPE3EHTAINN M OCOOCHHOCTEH ayIUTOPHH.

CoTpyaHu4ecTBO:

MOHUMATh W HWCIOJIB30BaTh IPEHUMYIIECCTBA KOMAHJIHOW W WHAWBHIYAIbHOW pabOTHI MPHU pEIICHUH
y4eOHBIX 3a/1a4; MPUHAMATH 1IeJTb COBMECTHOU JeSATEIIbHOCTH, TUIAHUPOBATh OPTaHU3AIUI0 COBMECTHOM
paboThl, pacmpenensTh BUILI pabOT, NOTOBAPHUBATHCS, OOCYXKIATh MPOLECC M Pe3yibTaT pPaboTHI;
0000111aTh MHEHUS HECKOJIBKUX JIIOJIEN;

y4acTBOBaTh B TPYMIOBBIX ¢GopMax paboTel (oOCyxneHus, 0OMEH MHEHHWH, «MO3TOBBIC IITYPMBD» H
WHBIC); BBIMIOJHATH CBOIO YacTh PabOTHl M KOOPAWHHPOBATH CBOM JEHCTBUS C JNPYTUMHU YJICHAMH



KOMaH/Ibl; OIICHUBATh Ka4eCTBO CBOETO BKJaJa B OOMIMI MPOIYKT IO KPUTEPHAM, CHOPMYITHUPOBAHHBIM
Y4aCTHHKAMHU B3aUMOJCHCTBUS.
3) Vuusepcanvnvie pecynamugnvle Oeiicmsus, obecnewusam Gopmuposanue cMblCI08bIX YCMAHOBOK U
JHCUSHEHHDIX HABLIKOE TUYHOCHIU.

Camoopranusanus:

®  COCTaBJIATH IUIaH, AITOPUTM PEIICHHUS 3a/lauH, BBIOUPATh CIIOCO0 PELICHUs ¢ YIETOM UMEIOLINXCS
pecypcoB 1 COOCTBEHHBIX BO3MOKHOCTEH, apryMEHTHPOBATh U KOPPEKTHPOBATh BAPHAHTHI PEILICHUH C
yu€TOM HOBOW MH(POPMAIHH.

CaMOKOHTPOJIb:

e BIANETh HABBIKAMHM I[IO3HABATEJFHOH pe(IEKCHH Kak OCO3HAHUS COBEPIIAEMBIX HEHCTBUH W
MBICIIMTENIBHBIX MPOIECCOB, UX Pe3yJIbTaTOB; BIaJeTh CHOCOOAMH CaMOIPOBEPKH, CaMOKOHTPOISL
npoliecca M pe3ynbTaTa pelleHHs MaTeMaTHIeCKOH 3a1a4u;

® IPEIBUAETh TPYAHOCTH, KOTOPBIE MOTYT BO3HHUKHYTh IPH PEHICHHUHW 3a1a4M, BHOCUTb KOPPEKTUBBI B
JIeITEIbHOCTh Ha OCHOBE HOBBIX OOCTOSITENBCTB, NaHHBIX, HaWJEHHBIX OIIMOOK, BBISIBICHHBIX
TPYAHOCTEH;

e OLCHMBATh COOTBETCTBUE peE3yibTaTa LEMH M YCIOBUAM, OOBSICHATH NPUYMHBI JOCTIDKECHHSA HWIN
HEJIOCTHKECHUSI Pe3yJbTaToOB JAEATEIbHOCTH, HAXOJUTh OIIMOKY, AaBaTh OLIEHKY NPHOOPETEHHOMY
OTIBITY.

NPEIMETHBIE PE3YJIBTATBI
10 KJIACC

OnepupoBaTh NOHATHAMMU: TOUYKA, IPSIMas, IIIOCKOCTb.

[IprMeHATh AKCHOMBI CTEPEOMETPUH U CIEACTBUS U3 HUX NP PEIICHUH T€OMETPHUYECKHX 3a1ad.

OnepupoBaTh NOHATHAMMU: MapaLICIBHOCTh U NEPHEHAUKYIIPHOCTD MPSAMBIX U IIOCKOCTEH.

Kiaccuduimposars B3auMHOE paciiofoXeHHe MPSIMBIX U INIOCKOCTEH B IPOCTPaHCTBE.

OmnepupoBaTh MOHATHAMH: IBYTPAHHBIM YroJ, T'paHM [BYI'PaHHOTO yTIJia, pPeOpo ABYTPaHHOTO YIia;
JMHEHHBIN YTOJI IBYTPaHHOTO YIJa; TpagycHas Mepa ABYTPaHHOTO yIJia.

OnepupoBaTh MOHATUSMH: MHOTOTPAHHHUK, BBIMTYKJIBIM M HEBBITYKJIBIH MHOI'OI'PAHHHMK, 3JEMEHTHI
MHOT'OT'PaHHMKA, TIPAaBIIIbHBI MHOTOTPaHHUK.

PacrniozHaBaTh OCHOBHBIE BHJIBI MHOTOTPaHHHKOB (IIMpaMuja; Mpu3Ma, MpsIMOYTOJIBHBIM IHapajuienenune],
Ky0).

KnaccugwuimpoBats MHOTOIpaHHUKH, BEIOMpast OCHOBAHUS I KJIACCU(UKALUH (BBIIYKIIBIE U HEBBITYKIIbIE
MHOTOTPaHHUKH; ITPaBWIIbHbIE MHOTOTPAHHUKH; TIPSIMbIE ¥ HAKJIOHHBIE PU3MBI, ITapaJlIeIICIUIIC/IbI).

OmneprpoBaTh MOHATHIMU: CEKYIIask INIOCKOCTh, CEYEHNE MHOTOTPAaHHHUKOB.

OOBACHATH MPUHIUIIBI TOCTPOEHUS CEYCHUH, UCTIOIB3Ys METO/ CIICHOB.

CrponTh CceueHHsT MHOTOTPAaHHHUKOB METOJIOM CJIEZOB, BBINOJHATH (BBIHOCHBIE) IUIOCKHE YEPTEXKH H3
PHCYHKOB IPOCTBIX 00BEMHBIX (PUTyp: BUJ CBEpPXY, COOKY, CHH3Y.

Pemarte 3amaun Ha HaXOKICHHE TEOMETPUYECKHX BEJIIMYMH IO o0pas3laM MM alropuTMam, NPUMEHss
W3BECTHBIE AHAJUTUYECKHE METOMABl IPH PpEIIeHHH CTAaHAAPTHBIX MaTeMAaTHYeCKHX 3aJad Ha BBIYHCIICHHE
paccTOsTHUH MeXIy NBYMsI TOYKAaMH, OT TOYKH JI0 HPSMOM, OT TOYKH JI0 TNIOCKOCTH, MEX/Y CKPEIINBAOIIIMUCS
MPSAMBIMH.

Pemarte 3amaun Ha HaXOXXKICHHWE TEOMETPUYECKHX BENIWYMH MO 00pa3laM MM aJrOpUTMaM, MPUMEHSSA
U3BECTHBIE AHAIUTUYECKUE METOIbl MPU PELICHUM CTaHAAPTHBIX MAaTeMaTHUYECKUX 3a7ad Ha BBIUUCIEHUE YTJOB
MEXJy CKPELUIUBAIOIUMUCSA TPIMBIMH, MEXKAY NPSIMOHN U IUNIOCKOCTBIO, MEXKy INIOCKOCTSIMH, ABYTPaHHBIX YIJIOB.

Brruncnares 00BEMBI U IDIOMIAAN TOBEPXHOCTEH MHOTOTPAHHUKOB (MIpH3Ma, NMUPaMUAA) C MPUMEHEHHEM
(hopMyJ1; BEIYMCIISITE COOTHOIICHUST MEXTy TUIOIIAASIMHU ITOBEPXHOCTEH, 00bEMaMH MTOJJOOHBIX MHOTOTPAHHHUKOB.

OnepupoBarh MOHATHAMU: CUMMETPHSI B IPOCTPAHCTBE; LIEHTP, OCh U INIOCKOCTb CUMMETPUU; LEHTP, OCh U
TUTOCKOCTh CHMMETPHUH (PUTYPHI.

W3BnekaTh, mpeoOpa3oBEIBaTh U WHTEPIPETHPOBATH WHPOPMAIHIO O MPOCTPAHCTBEHHBIX T'€OMETPUIECKUX
(urypax, npecTaBICHHYIO Ha YepTekax U PUCYHKAX.

[IpumensaTs reomeTpuueckue (aKTHl JUIS PEUICHHS CTEPEOMETPUYECKHX 3ajad, IIPeAIoaralonnx
HECKOJIBKO IIaroB PELICHNUs, €CIIH yCIOBUS IPUMEHEHUS 3a/1aHbI B SIBHOH (opme.



[IpumenATh mpocTEHIINE NPOTPaMMHBIE CPEICTBA M 3IEKTPOHHO-KOMMYHHKAI[OHHBIE CHUCTEMBI IIPH
PELICHNH CTEPEOMETPHUECKHX 3a7ad.

IIpuBoAUTE MpUMEPHl MaTEMaTUYECKUX 3aKOHOMEPHOCTEH B MPHUPOJIE U XKU3HU, PACIIO3HABATH NPOSABICHUE
3aKOHOB F€OMETPHH B UCKYCCTBE.

[IpuMeHATh MONMyYEHHbIE 3HAHMWSA HA MPAKTHKE: AaHAIW3UPOBATH pEalbHBIC CHTYallMd W TNPHMCHATH
W3ydICHHBIC TIOHATHUS B TIPOIIECCE ITONCKA PEIICHHUS MaTEMaTHIeCKH c(hOpMyIMpPOBAHHON POOIEMBI, MOJEIHPOBATh
peanbHbIe CUTYalluH Ha A3bIKE T€OMETPUH, UCCIIE0BATh IIOCTPOESHHBIC MOJEIH C UCIIOIb30BAHUEM [€OMETPHUUECKUX
NOHATUH W TeopeM, ammapara anreOppl; pemarbs MNpaKTHYECKHE 3aJadd, CBA3aHHBIE C HAXO0XKICHUEM
TEOMETPUYECKIX BEITHIHH.

11 KJIACC

OnepupoBath MOHATHAMH: OIIHHAPHUYECKAs MOBEPXHOCTH, 0Opa3yrolie MIIMHAPHIECKOW MOBEPXHOCTH;
IIMH/IP; KOHNYECKasi IOBEPXHOCTh, 00pa3yIolre KOHHIEeCKOH MOBEPXHOCTH, KOHYC; ChepruIecKast IOBEPXHOCTb.

Pacnio3naBats Tena BpamieHus (LIIWIHMHID, KOHYC, cdepa u 1miap).

OOBACHITH CLIOCOOBI OTYYCHUS TEJ BPAILICHHUS.

KnaccudummpoBats B3anMHOE pacnonokeHue chepbl U IUIOCKOCTH.

OnepupoBaTh MOHATHSIMH: IIAPOBOM CETMEHT, OCHOBAaHWE CETMEHTa, BBICOTA CETMEHTA; MIAPOBOHM CIIOM,
OCHOBaHHE IIapOBOT0 CJIOS, BHICOTA IIAPOBOTO CJIOS; IIAPOBOM CEKTOP.

Brruncnare 00bEMBI M IUIOIIAAN IMTOBEPXHOCTEH TeN BpAIICHUS, TEOMETPHICCKHX TEN C IMPHMEHCHHEM
thopmy.

OnepupoBaTh MOHSATHUSMH: MHOTOTPaHHHK, BIIMCAHHBI B c(epy W ONMUCAaHHBIA OKoJO cdepsl; chepa,
BIIMCAHHAsl B MHOTOTPAHHMK WJIM TEJIO BPALLCHMUS.

BrrnciaTe COOTHOMICHHS MEX Y TUTOIIAISIMU TIOBEPXHOCTEH M 00bEMaMK TOJOOHBIX TETI.

N300paxaTh u3ydaemble GUTypBI OT PYKH U C IPUMEHEHUEM MIPOCTHIX YEPTEKHBIX HHCTPYMEHTOB.

BBImonHATh (BBIHOCHBIE) TUIOCKUE YEPTEIKH U3 PUCYHKOB NMPOCTHIX OOBEMHBIX (DUTYp: BHJ CBEPXY, COOKY,
CHU3Y; CTPOUTH CEYEHHMSI TEJ BPALLECHHUSL.

HW3BnekaTh, HHTEPIPETHPOBATh U MIPE0OPA30BHIBATH MH(YOPMALIUIO O MPOCTPAHCTBEHHBIX I'€OMETPUYECKHX
(urypax, npencTaBIeHHYIO Ha YepTekKax U PUCYHKAX.

OnepupoBaTh NOHATHEM BEKTOP B IPOCTPAHCTBE.

BrinonHATe OEHCTBUS CIIOKEHHS BEKTOPOB, BBIUMTAHHS BEKTOPOB M YMHOXKEHHUS BEKTOpAa Ha YHCIIO,
OOBSICHATh, KAKUMH CBOWCTBAMH OHH 00J1a/1af0T.

IIpuMeHsTh IpaBUIIO NapajuleIeIUIe A,

OnepupoBaTh NOHATUSMU: JIE€KAPTOBBI KOOPAUHATHI B MPOCTPAHCTBE, BEKTOP, MOAYJb BEKTOpPA, PABEHCTBO
BEKTOPOB, KOOPJWHATHI BEKTOPA, YrOJl MEXKIY BEKTOpaMH, CKaJSIPHOE MPOU3BEICHNE BEKTOPOB, KOJUIMHEAPHBIC H
KOMIIJITAaHaPHBIC BEKTOPHI.

Haxonute cymMMy BEKTOPOB M NpPOM3BEIEHUE BEKTOpa Ha YHUCIO, Yrojl MEXAYy BEKTOpamH, CKaJIIpHOE
MIPOU3BENICHUE, PACKIIAAbIBATh BEKTOP IO IBYM HEKOJUIMHEAPHBIM BEKTOPAM.

3amaBath IIOCKOCTh YpaBHEHUEM B JIEKAPTOBOM CHCTEME KOOpIUHAT.

[IpuMeHsaTh TeoMeTpuYeckrue (aKThl UIS PEImICHHS CTEPEOMETPHUYCCKUX 3a/ad, MPEATIONIararonlinx
HECKOJIBKO IIaroB PEIICHUs, €CIIH yCIOBUS IPUMCHEHUS 3a/1aHbI B sIBHOH (opme.

Pemats npocTeiine reoMeTpuiecKie 3a1a9u Ha IPUMEHEHHE BEKTOPHO-KOOPIUHATHOTO METO/IA.

Pemarn 3aJla4i Ha O10Ka3aTejabCTBO MAaTEMATHYCCKUX OTHOIIIEHUH U HaXO0XJACHUEC IM'COMETPUICCKNUX BECIINYUH
o o0pasmaM MK aaropuT™MaM, IIPUMEHSS N3BECTHBIC METOIBI IIPH PEIICHUN CTAHAAPTHBIX MaTEMAaTHICCKHX 3a/1a4.

IIpumensaTh mHpoCTEMIIME NPOrpaMMHBIE CPEACTBA U 3JIEKTPOHHO-KOMMYHMKAI[MOHHBIE CHCTEMBI IIPU
PEIICHNN CTEPEOMETPUIECKUX 3a]1ad.

IIpuBoaUTH pUMEPHI MATEMATHYECKUX 3aKOHOMEPHOCTEH B MPUPOJE U KU3HHU, PACIIO3HABAThH MPOSIBICHUE
3aKOHOB T€OMETPUHU B UCKYCCTBE.

IIpumeHATh NOJydyeHHBIE 3HAHUS Ha IPAKTUKE: AHAIM3UPOBAaTh pPEAJbHblE CUTyalud W IPUMEHSTH
W3yUYCHHBIC TIOHATHS B TIPOIIECCE TIOMCKA PEIICHUS MaTeMaTHIeCKH C(HOPMYITHPOBAHHON MPOOIIEMBI, MOJICITUPOBATH
pealbHble CUTYallMH Ha SI3bIKE T€OMETPUH, UCCIEA0BATh MOCTPOCHHBIE MOJIENIU C UCIIOJIB30BAHUEM T€OMETPUUECKUX
MOHATHM ¥ TeopeM, ammapara anreOppl; pemarbh MNPaKTHYeCKHe 3a/add, CBA3aHHBIE C HAXOXICHHEM
TCOMETPHUUICCKUX BEJIMYMH.



TEMATHYECKOE IINTAHUPOBAHUE

10 KJIACC
Kosmm4ecTBo yacos DJIEKTPOHHBIE
Ne HaunmeHnoBaHue pa3jenoB U TeM (uudposkie)
KonTpoabHbie Ipakrnuyeckue
n/n NMPOrpaMMmbl Bcero o0pa3oBaTe/bHbIE
padoThI padoThI
pecypcsl
1 BBeznenue B crepeoMeTpHIo 10 0 0
2 [IpsiMble ¥ TIIOCKOCTH B NPOCTPAHCTRBE. 12 1 0
ITapanienbHOCTb NPSIMBIX U IIJIOCKOCTER
3 [eprieHAUKYIAPHOCTH MPSIMBIX U ITIOCKOCTEH 12 0 0
4 YTIBI MEXAY IPSMBIMHU H TUIOCKOCTSIMH 10 1 0
5 MHororpaHHuKu 11 1 0
6 OO6BEMBI MHOTOTPaHHUKOB 1 0
7 IloBTOpEHME: CeYeHMs], PACCTOSHUS U YIJIbI 4 1 0
OBUIEE KOJIMYECTBO YACOB I10 [IPOI'PAMME 68 5 0




11 KJIACC

HaumeHnoBaHue pa3jenoB u TeM

KoauuecTBo yacoB

JJieKTpOHHbIE (HU(ppoBHIE)

Ne n/n KonTposbubie IpakTuyeckue
MpPOrpamMMbl Bcero oOpa3oBaTesIbHbIe pecypchl
padoThI padoThI
Tena BpareHus 12 0
OOBEMEI Tel 5
BekTopsl U KOOPAMHATEL B IPOCTPAHCTBE 10 1
IToBTOpeHwue, 0000IIeHIEe, CHCTEMATH3AIUS 7 1 0
3HAHUH
OBILEE KOJIMYECTBO YACOB I10 I[TPOI'PAMME 34 3 0






IHOYPOYHOE IINTAHUPOBAHUE
10 KJIACC

KoamnuecTBo yacoB JJIeKTPOHHBbIE

Ne Jdara nupposbIe
Tema ypoka KonTpoabHbie IIpakTnuyeckue
n/n Bcero HM3Yy4YeHUs! o0pa3oBare/ibHbIE

padoThI padoThI pecypes

OCHOBHBIE TIOHATHS CTEPEOMETPUH: TOUKa,

npsiMasi, INOCKOCTh, IPOCTpaHcTBo. [IpaBuna
n300pakeHNs Ha PUCYHKAX: N300paKeHUS 1
IUIOCKOCTEH, MapauieIbHBIX TPSIMBIX

(OTpe3KoB), ceperHbI OTpe3Ka

Tlonsarus: TNEPECCKAOINCCA IIOCKOCTH,
nepeceKarommecs npsamas 1 rmioCKoCTb
IlonsTus: TNIEPECCKAOIHNCCA IIIOCKOCTH,
nepeceKarommecs npsamas 1 rmioCKoCTb

3HaKOMCTBO ¢ MHOT'OTpaHHHKaMH,
n300pakeHre MHOTOTPAaHHUKOB Ha PHCYHKAX, 1 0 0
Ha IPOSKINOHHBIX YepTexax

HauanbHble cBeleHUs 0 KyOe M IUpaMuUjIe, Ux
pa3séptku u moaeiu. CeueHus 1 0 0
MHOTOTPaHHHUKOB

HauanbHble cBeleHUs 0 KyOe U IUpaMujIe, ux
pa3séptku u moxaesu. CeueHus 1 0 0
MHOTOTPaHHHUKOB

[NonsiTre 06 akcCMOMaTHYECKOM OCTPOCHHUH
CTEpEOMETPUU: AKCHOMBI CTEPEOMETPUU U 1 0 0
CIIEICTBHS U3 HUX

[Tonsatue 06 akCHOMaTHYECKOM OCTPOCHUH
CTEpEOMETPUU: AKCHOMBI CTEPEOMETPUU U 1 0 0
CIIEICTBHS U3 HUX

IMousiTie 06 aAKCHOMATHIECKOM MOCTPOCHHH
CTEPEOMETPUH: aKCHOMBI CTEPEOMETPUH U 1 0 0

CICACTBUA U3 HUX




10

INonsTre 00 aKCHOMaTHYIECKOM HOCTPOCHNUHI
CTEepEeOMETPUU: aKCHOMBI CTEPEOMETPUU U
CIEJCTBUA U3 HUX

11

12

13

BzanMHOe pacrosokeHue IpsSIMBIX B
MPOCTPAHCTBE: IIePECEKAIONIHECS,
napajuiebHble ¥ CKPELIMBAIOLINECs TIPSIMbIe

[TapanienbHOCTh MPSIMBIX U IIOCKOCTEH B
MIPOCTPAHCTBE: MapaljieIbHbIE MPSMBbIE B
MIPOCTPAHCTBE; MAPAIUIETHHOCTD TPEX MPSIMBIX
ITapaynesbHOCTB NPSIMBIX U INIOCKOCTEH B
npocTpancte: [lapannenbHOCTh IpsIMOl U
IUIOCKOCTH

14

Vel ¢ COHalpaBJICHHBIMU CTOPOHAMU

15

Yron Mexay NpsIMbIMU B IIPOCTPAHCTBE

16

Yron Mexay NpsIMbIMU B IIPOCTPAHCTBE

17

18

19

HapaHHeJ'ILHOCTB IUTOCKOCTEH: napajijieJibHbIC
INIOCKOCTH

CBoiicTBa napauieabHbIX IIOCKOCTEH

[Mpocreiime npocTpaHCTBEHHbIE (GUTYPbI HA
IUIOCKOCTH: TETPa’ap, KyO, napajuienenune/

20

IToctpoenue ceuenuit

21

IToctpoenue ceuenuit

22

23

KonTponbHast pabota no teme "Ipsimbie u
IUIOCKOCTH B npocTpaHcTse. [lapamiensHocTh
HPSIMBIX ¥ IIOCKOCTER"

[lepneHIUKyISIpHOCTD NPSIMOM U INIOCKOCTH:
NIEPIECHIUKYIISIPHBIE NIPSIMBIE B IPOCTPAHCTBE

24

HpHMBIe napaJiieJIbHbIC U
NEPHOCHAUKYIIAPHBIC K INIOCKOCTH

25

26

[IpsiMble napasuienbHble U
NEPIEHIUKYIISIPHBIE K IITIOCKOCTH

[Tpu3Hak nepneHANKYISIPHOCTH IPSIMOI U




IIJIOCKOCTH

27

28

[Ipu3Hak neprneHANKYIIPHOCTH IPAMON U
IUTOCKOCTH

Teopema o npsMoii nepHeH TUKYIIIPHON
IUIOCKOCTH

29

30

TeopeMa o psIMON NEPIIEHAUKYIIIPHON
IUTOCKOCTH
Teopema o npsAMoii nepHeH TUKYIISIPHON
IUIOCKOCTHU

31

[leprieHnuKyIJIsIp U HAKJIIOHHBIE: PACCTOSHUE
OT TOYKH JI0 INIOCKOCTHU, PACCTOSIHUE OT
MIPSIMOM JI0 IIJIOCKOCTH

32

33

34

HepHeHI[I/IKyJ'I?[p 1 HAKJIOHHBIC: paCCTOSAHNC
OT TOYKH A0 IJIOCKOCTH, paCCTOSAHUC OT
HpHMOﬁ J0 IIIIOCKOCTHU

IleprieHauKyJIsIp M HAKJIOHHBIE: PACCTOSHUE
OT TOUYKH JI0 TUIOCKOCTH, PACCTOSTHUE OT
MPSIMOM JI0 MIIOCKOCTH

IleprieHuKyYJIAp U HAKJIOHHBIE: PACCTOSHUE
OT TOYKH JI0 TUIOCKOCTH, PACCTOSTHUE OT
NPSMOM JI0 THTIOCKOCTH

35

36

37

VYrasl B IPOCTPAHCTBE: Yol MEXKAY NPsIMOHN U
IUIOCKOCTBIO

JIByrpaHHbIi yro, JUHEHHBIN yroi
JIBYTPAaHHOTO yIiia

JIByrpaHHBI yroJ, TMHEHHBIN yron
JIBYTPAaHHOTO yIiia

38

39

[lepneHIuKyASPHOCTD MJIOCKOCTEHN: TPU3HAK
MEePHEHIUKYIISIPHOCTH JBYX MJIOCKOCTEH
IleprieHAUKYISPHOCTH TUIOCKOCTEN: MPU3HAK
MEePIEHIUKYIISPHOCTH JIBYX IIJIOCKOCTEH

40

HepHeH,Z[I/IKyJ'IS{pHOCTL INIOCKOCTEH: IMpU3HAK
NEPOCHAUKYIIAPHOCTHU ABYX IUIOCKOCTEH




41

TeopeMa o TpEX nepneHANKYJIIsIpax

42

TeopeMa o TpEX neprneHaUKYIspax

43

Teopema o TpEX neprneHAUKYJIIIpax

44

KontpomnpHas paboTa mo Temam
"[leprieHANKYIAPHOCTD NPSMBIX H
Al

wIockocTei" 1 "YTIIbl MeX Iy IPSIMBIMH U
IUTOCKOCTSAMH"

45

46

47

IlonsTue MHOT'OI'paHHHUKa, OCHOBHBIC
OJICMCHTBI MHOTI'OTPAHHUKA, BBIITYKJIBIC U
HEBBIITYKJIBIC MHOTOTPAaHHUKH; pa3BépT1<a
MHOTOIrpaHHHUKaA

IIpusma: N-yrosbHas npusma; I'paHu U
OCHOBAHUS [IPU3MBI; IPSIMasi U HAKJIOHHAs
NpU3Mbl; OOKOBas U MOJIHAS TOBEPXHOCTh
IIPU3MBI

[Tapannenenunen, OpsiMOYTrOJIbHbIN
napaJuleNienuIes ¥ ero CBoNCTBa

48

IMupamupa: N-yronpHas NUpaMuaa, TpaHu v
OCHOBaHME MMPaMHIbl; OOKOBast U MOJTHAsS
MOBEPXHOCTh MHPaMU/bl; IPABUIIBHAS U
yceu€HHas nupaMmuja

49

[TpaBuIbHBIE MHOTOTPAaHHUKH: TTOHSTHE
MIPaBUJILHOTO MHOTOTPAaHHNKA; IPABUIIbHAS
NpU3Ma 1 NMpaBWIbHAsE TUPaMU/a;
NIpaBWJIbHASL TPEYTOJIbHAS TUpaMHIa U
TIPaBUIILHBIA TETpasIp; KyO

50

51

IIpencraBnenue o MpaBUIbHBIX
MHOTOTPaHHUKAX: OKTadp, N0ACKadIp U
HKOCadIp.

CuMMeTpHs B IPOCTPAHCTBE: CUMMETPHS
OTHOCHUTEJILHO TOYKH, NPSIMOM, IIIIOCKOCTH.
OeMeHTH CHMMETPUH B TUPaMHUIaX,
napajuieIeuIeAax, NPaBUIbHBIX
MHOI'OI'PaHHUKAX




Brraucienne 35meMeHTOB MHOT'OTPaHHHUKOB!

52 . 1 0 0
pEOpa, aAuaroHamu, yribl
[Tnomans 60KOBOM MOBEPXHOCTH U MOTHOM
53 MTOBEPXHOCTH TPSMOH TIPU3MBI, TUIOIATh 1 0 0
OCHOBaHHH, TeopeMa 0 OOKOBOH MOBEPXHOCTH
MIPSIMON ITPU3MBI
[Tnomans 60KOBOIT MOBEPXHOCTH U
54 MTOBEPXHOCTH MPABIILHON MTHUPAMHU/IBI, 1 0 0
TeopeMa O IUIOMaa OOKOBOW TTOBEPXHOCTH
yCceu€HHOM MUpaMuIbI
KourponsHas padbora mo reme
55 -OHTP pabo 1 1 0
MHororpasHuku
56 ITousarue 06 00BEME 1 0 0
57 O0BEM mHpaMuIbI 1 0 0
58 O0BEM mHUpaMuIbI 1 0 0
59 O0BEM mHpaMuIbI 1 0 0
60 O0BEM nHUpaMuIbI 1 0 0
61 O0BEM IPU3MBI 1 0 0
62 O0BEM TIPU3MBI 1 0 0
63 O0BEM TIPU3MBI 1 0 0
KounrponsHas padora mo reme "OObEMBI
64 P pad 1 1 0
MHOTOTPAaHHHUKOB
[ToBTOpeHnue, 0000IIEHIE CHCTEMATH3AIIHS
65 3HaHui. [locTpoeHue ceueHuit B 1 0 0
MHOTOTPaHHHKE
IToBTOpeHue, 0600IIeHNE CUCTEMATH3ATIHS
3HAaHUW. BpluncIeHre pacCTOSHUN: MEXIY
66 JIBYMsI TOUKaMH, OT TOUKH JI0 IPSIMOIi, OT 1 0 0
TOYKH JIO TNIOCKOCTH, MEXKITY
CKPCIUBAIOIIUMHUCS PSIMBIMH
67 WroroBasi KOHTpOJIbHAs paboTa 1 1
68 [ToBTOpeHnue, 0000IIECHIE CUCTEMATH3AIIHS 1 0




3HaHUW. BeIuncIeHNe yII0B: MEXIY
CKPEIUBAIOIUMHUCS MPSIMBIMH, MEXKAY
IPSIMOI! U TNIOCKOCTBIO, ABYIPAHHBIX YTJIOB,
YIJI0B MEXKAY IIIOCKOCTSAMU

OBIIEE KOJIMYECTBO YACOB I10 [TPOTPAMME 68




11 KJIACC

Ne
n/n

Tema ypoka

Cdepa u map: neHTp, paguyc, A1ameTp;
TUIOIIAIb TOBEPXHOCTH CEphI
BzaunmHoe pacmonoxeHue chepst 1
IUIOCKOCTH; KacaTebHas IIOCKOCTh K
chepe; mionaap chepsl

KoauuecTBo yacoB

Bcero

KonrtpoabHbie
padoThI

Ipakrnuyeckue
padoTsI

Jara
H3YyYCHUS

DJIeKTPOHHBIE
uudposbie
oOpa3oBaTe/ibHbIE

pecypcsl

N3o6paxxenne chepsl, mapa Ha MIIOCKOCTH.
Ceuenus mwapa

unuHapudeckas MOBEpXHOCTb,
00pa3yroIiue IIHHIPHYCCKON
TIOBEPXHOCTH, OCh HHHHHZ[pI/I‘IeCKOﬁ
TOBEPXHOCTH

Humnaap: ocHOBaHUS U 60KOBas
MOBEPXHOCTh, 00PA3yIOIasi U OCh; IIOMIAIb
OOKOBOI ¥ MOJHOW TIOBEPXHOCTH

N306pakeHre MUIMHAPA HA TNIOCKOCTH.
Passéprka nununapa. CedeHus UIHHAPA
(TTOCKOCTHI0, apallieIbHON HITH
MIEPIICHANKYJIIPHOI OCH IIMIINHPA)

Konnueckas moBepXHOCTh, 00pa3yroIIue
KOHUYECKOW MOBEPXHOCTH, OCh U BEpILIUHA
KOHHUYECKOW MOBEPXHOCTH

Konyc: ocHOBaHme 1 BepinHa, 00pa3yromas
M OCh; IJIONIAa b OOKOBOM M MOJIHOM
MIOBEPXHOCTHU

Yceu€HHBIN KOHYC: 00pa3yroIIie U BhICOTA;
OCHOBAHUS U 60](0]38.5[ TIOBEPXHOCTH

10

N300pakeHne KOHyca Ha INIOCKOCTH.
Pa3BépTra konyca. CeueHus KoHyca




(TITOCKOCTEIO, MapanieIbHOH OCHOBAHUIO, U
IUIOCKOCTBIO, MPOXOASIIEH depe3 BEepIINHY)

KomOnHanus Ten BpalmeHus u

11
MHOTOTPaHHUKOB
MHOTrorpaHHUK, ONIMCAHHBIN OKOJIO cephl;

12 cdepa, BIHCaHHAs B MHOTOTPAaHHUK HJIH B
TEJIO BpalleHHs

13 [onsarue 06 06pEMe. OCHOBHEIE CBOMCTBA
00BEMOB TEN

14 O0BEM NUITHHIpPA, KOHYCa

15 O0BEéM mapa u miomaas cheps
[TomoOHbIe TEIa B IPOCTPAHCTERE.

16 CoOTHOIIIEHUS MEX Y MIIOMIAIMU
MOBEPXHOCTEH, 00bEMaMK MOOOHBIX TEI

17 KonrponbHas pabora no temam "Tena
BpameHus" u "O0bembl Ten"

18 BekTop Ha IIOCKOCTH U B TPOCTPAHCTBE

19 CroxeHne 1 BEIMUTaHHE BEKTOPOB

20 YMHOKEHHE BEKTOpa Ha YHUCIIO
PasnoxeHnue BekTopa 1o Tpém

21 HEKOMIUIaHapHbIM BekTopaMm. [IpaBuio
napaJuiesienuIeia

22 Pemenne 3aaa4, CBA3aHHBIX C TPUMEHCHUEM
IIpaBWI JEICTBU ¢ BEKTOpaMHU
[IpsimoyrosbHas cucTeMa KOOpAWHAT B

23 npocrpancTBe. KoopauHaTtel BeKTOpA.
[pocreiimue 3agauu B KOOpAMHATAX

24 VYron mexy Bekropamu. CKaJsspHOe
NIPOM3BE/ICHIE BEKTOPOB

25 Brruncnenue yriioB Mexy NpsIMbIMU U
TUIOCKOCTSIMH

26 KoopanHaTHO-BEKTOPHBIN METO.I IIPH




pemieHn TCOMETPUICCKUX 3a1aqd

KontponbHas pabota no teme "BekTopsl u

27 1
KOOpAWHATHI B IPOCTpaHCTBE"
[oBTOpeHnue, 0000IIECHIE U CHCTEMATH3AIUS

28 3HaHHui. OCHOBHBIE (UTYDBI, (haKTBhI, 1
TEOpeMBI Kypca MIIaHUMETPHU
[oBTOpenue, 0600IIEeHNE U CHCTEMAaTH3AIU

29 3HaHui. OCHOBHBIE PHUTYPHI, PAKTEI, 1
TEOPEeMBI Kypca IIIaHUMETPHU
[ToBTOpeHnue, 0000IIEHHE U CHCTEMATH3AIUS

30 3HaHWH. 3a7Ja9M IIAHUMETPUHN U METOMBI HX 1
penreHns
[ToBTOpeHnue, 0000IIECHHE U CHCTEMATH3AIUS

31 3HaHUH. 3a7jauu IJIAHUMETPUHU U METOMBI UX 1
peuenus
[ToBTOpeHuE, 0600MICHNE U CUCTEMATH3ALUS

32 3HaHHui. OCHOBHBIE QUTYDBI, (DAKTHI, 1
TEOPEeMBI Kypca CTepeOMETPpUN

33 Wrorosasi KOHTpOJIbHAs paboTa 1

34 [ToBTOpeHue, 0600IICHHE U CUCTEMATH3ALUS 1
3HaHUH

OBILEE KOJIMYECTBO YACOB I10 I[TPOI'PAMME 34







YYEBHO-METOJUYECKOE OBECIIEYHEHUE OBPA30OBATEJIBHOI'O ITPOLNECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI JIUISA YYEHUKA

* MaTeMaTHKka: anrebpa u Hadana MaTeMaTHYeCKOTo aHajm3a, reomerpust. ['eomerpus, 10-11 kmaccel/ ATaHacsH

JI.C., Byry3os B.®., Kagomres C.b. u npyrue, Akunonepraoe obmiectBo «M3marenscTBo «IIpocBemenues

METOJUYECKHUE MATEPHUAJIBI 1JIS1 YUUTEJIA

HOUPPOBBIE OBPA30OBATEJIBHBIE PECYPCBI U PECYPCBI CETH HHTEPHET






