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HHOACHUTEJIBHAA 3AIINCKA

Pabouass mporpamma ydeOHOTO Kypca «l'eomerpus» 06a3oBoro ypoBHs misi oOywatomuxes 10 —11
KJaccoB paspaborana Ha ocHoBe denepasibHOTO TOCYAAPCTBEHHOTO O0OPa30BaTENBHOTO CTaHIApTa
cpeanero oOmiero oOpa3oBaHUs, ¢ y4ETOM COBPEMEHHBIX MHPOBBIX TpPeOOBaHHM, NPEIbABISEMBIX K
MaTeMaTH4YeCKOMY 00pa3oBaHMIO, M TPAAULMHA poccHiickoro oOpa3oBaHus. Peanmuzamusi mporpammbl
o0ecrieynBaeT OBJIAZICHNE KITFOUEBBIMUA KOMIIETEHIIUSMH, COCTABISIONIMMHU OCHOBY JUISI CAMOPA3BUTHS H
HETPEPBIBHOTO 00pa30BaHUs, MEIOCTHOCTh OOIMIEKYJIbTYPHOTO, JIMYHOCTHOTO M TO3HABATEIBHOIO
Pa3BUTHS TMYHOCTH OOYUAOLIUXCS.

HEJIX U3YUEHUSA YYEBHOI'O KYPCA
Baxxnocte y4eOHOro Kypca T€OMETpPHHM Ha YpPOBHE CpEIHEro oOiiero o0Opa3oBaHUs OOYCIOBJICHA

MPaKTUYECKOH 3HAYMMOCTBIO METAaNpEeIMETHBIX U IMPEIMETHBIX pPe3ylbTaTOB OOy4eHUS T€OMETpUU B
HampaBJICHUH  JIMYHOCTHOTO  pa3BUTHUS  oOywaromuxcs,  (QopmupoBaHUs  (QYHKIMOHAIBHOU
MaTeMaTH4YeCKOH T'PaMOTHOCTH, M3Y4YEHMs IPYruX y4eOHBIX AUCUMIUIMH. Pa3Butue y oO0ydarommxcs
MPaBWIbHBIX TMPEJCTABIEHUH O CYHHOCTM M IPOUCXOXKJEHUU TEOMETPUYECKUX aOCTpaKIMid,
COOTHOLIEHUHU PEAIbHOIO0 M HJICATBHOTO, XapaKTEpPe OTPAKEHUsS MATEMaTUUYECKOM HAYyKOM SIBICHHU WU
MPOLIECCOB PEaJbHOrO0 MHpa, MECT€ TeOMETPUM B CHCTEME€ HayK M pOJIM MaTeMaTH4eCcKOro
MOJETUPOBAaHUS B HAyYHOM IO3HAHUM U B IPAKTUKE CHOCOOCTBYET (POPMHUPOBAHUIO HAYYHOI'O
MHPOBO33PEHHUS YUaLTUXCS, a TAK)KE KaUeCTB MBILIUICHHsI, HEOOXOAUMBIX JUISl a[alTallid B COBPEMEHHOM
oOmiecTBe.

I'eomerpus siBnsieTcss oAHUM M3 0a30BBIX NMPEAMETOB HAa YPOBHE CPEIHEro o0miero oOpa3oBaHMs, Tak
Kak obOecreyrBaeT BO3MOKHOCTh U3YUEHUS KaK JUCIUIUIMH €CTeCTBEHHO-HAYYHOM HaIlpaBIEHHOCTH, TaK
Y TYMaHUTAPHOM.

Jlornueckoe MbllIeHHE, (GOPMUPYEMOE NTPH U3YUYEHUHU 00Y4aIOUIUMKCSA NOHATUHHBIX OCHOB T€OMETPUN
U MOCTPOCHHMU LENOYKH JIOTUYECKUX YTBEPXKACHHHM B XOJE PELICHUS I'€OMETPUYECKUX 3a7ad, YMEHHE
BBIJIBUTAaTh M OIPOBEPraTh THUIOTE3bl HEMOCPEIACTBCHHO MCIOJB3YIOTCS IPU PEIICHHH 33434
€CTECTBEHHO-HAYYHOT'0 LIMKJIA, B YACTHOCTH U3 Kypca (PU3MKH.

YMeHHe OpHUEHTHpPOBATHCS B IPOCTPAHCTBE MIPAET CYLIECTBEHHYIO pOJIb BO BCEX OOIACTIX
JeATeNbHOCTH YenoBeka. OpHeHTalts YeloBeKa BO BpEMEHU U MPOCTPAHCTBE — HEOOXOAUMOE YCIOBHUE
€ro COLMAIBHOrO ObITHA, (popMa OTpPaKEHUS OKPYKAIOIIEr0 MHpA, YCIOBUE YCHELIHOTO MO3HAHWS U
aKTUBHOTO IpeoOpa3oBaHUs JAEHCTBUTEIBHOCTH. OrepupoBaHUE MPOCTPAHCTBEHHBIMH OOpa3amu
0o0beIMHSAET pa3Hble BUAbI YUeOHON U TPYJOBOM AEATEIBHOCTH, SABJISIETCS OJHUM M3 NPO(ECCHOHAIBHO
BaXHBIX KauyecTB, MO3TOMY aKTyallbHa 3a7aya (OPMHPOBAHUSA y OOY4alOIIMXCS MPOCTPAHCTBEHHOI'O
MBIIIUIEHUS] KaK Pa3HOBUIAHOCTH 0OpPA3HOTO MBIIIJIEHUS — CYIIECTBEHHOI'O KOMIIOHEHTa B MOATOTOBKE K
IIPAKTUYECKON JESITEIbHOCTH [0 MHOTUM HAIIPABJICHUSIM.

Ilenp ocBoeHust mporpamMMmbl ydeOHOro kypca «l'eomerpus» Ha 0a30BOM YpOBHE OOy4eHuUs —
o0mieo0pa3oBaTebHOE M OOLIEKYIbTYPHOE Pa3BUTHE OOYYarOLIUXCS yepe3 oOecreueHue BO3MOXKHOCTH
IpUOOPETEHUS U UCIIOJIb30BaHUS CUCTEMAaTHUECKUX T€OMETPUUECKUX 3HAaHUHM U eWCTBUH, crielupUIHbIX
reOMETPUH, BO3MOKHOCTH YCIIEUIHOTO IPOI0JDKEHUsT 00pa30BaHus 10 CHELUATbHOCTSM, HE CBSI3aHHBIM C
IIPUKIJIAIHBIM MCIIOJIb30BAHUEM I'€OMETPHH.

[Tporpamma no reomeTpur Ha 6a30BOM YpOBHE IpeAHA3HAUYEHA Ul 00yUaroUXcs CpeiHel MIKOJIbI, He
UCTBITHIBABIIMX 3HAUYUTENIBHBIX 3aTPYAHEHUH Ha ypOBHE OCHOBHOTIO o0OIero oOpazoBaHus. Takum
oOpa3zoMm, oOydaronquecs Ha 0a30BOM YpOBHE JOJDKHBI OCBOUTH OOIIME MaTeMaTH4eCKue yMEHUs,
CBSI3aHHBIE CO CHENM(UKON reoMeTpun U HEOOXOAUMBbIE JUISl )KU3HU B COBpeMeHHOM obmiectBe. Kpome
3TOT0, OHU MMEIOT BO3MOKHOCTh M3YyYHTh I€OMETPHUI0 0oJjiee IIIyOOKO, €ClU B JAajdbHEUIIeM BO3HUKHET
HE00X0IMMOCTh B TEOMETPUUYECKHUX 3HAHUAX B MPOPECCHOHATBHON 1A TEIbHOCTH.

JlocTIKEHHE 1eNId OCBOEHHUS TMPOrpaMMbl OOECIEUMBAETCS PELICHHEM COOTBETCTBYIOIIMX 3a/1ady.
[IpuopureTHbIMH 3aauaMu OcBoeHHsI Kypca «['eomerpum» Ha 6a3oBom ypoBHe B 10—I11 kiaccax
SBJISIFOTCSL:



J (dbopMupoBaHHE MPEACTABICHUS O T€OMETPUM KaK 4aCTH MHUPOBOM KYIBTYpbl M OCO3HaHHUE €&
B3aUMOCBSI3U C OKPYXAIOLIUM MUPOM;

° (dbopMHpOBaHHE TPEICTABICHUS O MHOTOTPAaHHUKAaX W TelaxX BpAlICHUS KAaK O BaKHEHIIHNX
MaTEMATHUYCCKUX MOACIIAX, ITO3BOJIAIOININX OIIUMChIBATh U H3yanb paSHBIe SABJICHUA Oprncanmero MI/Ipa;

° dbopmMupoBaHHEe yMEHHS pacIO3HABaTh HAa 4YepTekaxX, MOJENAX U B peaJbHOM MHpe
MHOFOFpaHHI/IKI/I " TCJ1a BpaH_IGHI/I}I;

L] OBJIAICHUC MCTOdAaMHU pCIHCHI/IH 3a1a49 Ha HOCTpOGHI/IFI Ha I/1306pa)KeHI/I$IX HpOCTpaHCTBCHHBIX
(uryp;

L] (bOpMI/IpOBaHI/IC yMeHI/ISI 0H€pI/IpOBaTI> OCHOBHBIMH IIOHATHUIAMHU O MHOFOFpaHHI/IKaX n TCIax

BpaIllEHUs U UX OCHOBHBIMU CBONCTBAMH;

J OBJIAJICHUE ATOPUTMAMH PEIICHUSI OCHOBHBIX THUIIOB 33/1a4; (POPMHUPOBAHUE YMEHHS ITPOBOIUTH
HECJIOXKHBIE JI0Ka3aTeJbHbIE PAacCY)KJIEHUS B XOJE pEIICHHUsS CTEePeOMEeTpPUYECKUX 3ajad M 3ajad ¢
MPAKTUYECKUM COJIEP)KaHUEM;

. Pa3BUTHE HHTEJUIEKTYaJbHBIX M TBOPUYECKHX CIIOCOOHOCTEW OO0Yy4aromuxcs, MO3HAaBaTEIbHOU
AKTUBHOCTH, UCCIIEOBATEIICKUX YMEHUN, KPUTUUYHOCTH MBIIIJICHUS;

. dbopmupoBanre  (YHKIHOHAIBLHOM  TPAMOTHOCTH, DEJIIEBAHTHOM TEOMETPUHU:  YMEHHUE
pacro3HaBaTh MPOSIBICHUST T€OMETPUUECKHX TOHSTHH, OOBEKTOB M 3aKOHOMEPHOCTEHW B pealbHBIX
KU3HEHHBIX CUTYAIUSIX M TPH U3YYCHUH IPYTUX y4EOHBIX MPEAMETOB, MPOSBICHUS 3aBUCUMOCTEH W
3aKOHOMEPHOCTEH, (HOPMYITHPOBATh MX Ha SI3BIKE T€OMETPHUH M CO3/1aBaTh T'€OMETPUYECKHE MOJICTH,
MIPUMEHSATh OCBOCHHBIN T€OMETPUYECKUN ammapar il PEIIeHUs MPaKTHKO-OPUEHTUPOBAHHBIX 3ajad,
WHTEPIPETUPOBATH U OIEHNUBATH MOJTYIECHHBIC PE3YyIbTaTHI.

OTAMYUTEEHON 0COOEHHOCTHIO MPOTPAMMBI SIBJISIETCS BKJIIOUEHHUE B KypC CTEPEOMETPUH B Havalle €ro
M3Y4YEeHHs 3a/ay, pEelIaeMbIX Ha YpPOBHE HMHTYUTHBHOTO TIO3HAHUS, U ONpPENEIEHHBIM 00pazoM
OpraHu30BaHHas padoTa HaJ HUMH, YTO CIIOCOOCTBYIOT Pa3BUTHIO JIOTHYECKOTO U MPOCTPAHCTBEHHOTO
MBIIIJICHUS, CTUMYJIHUPYET TMPOTEKaHHWE WHTYHUTHUBHBIX IMPOLIECCOB, MOTHUBHPYET K JajbHEHIIeMy
M3YYEHHUIO MpEeMETA.

[Ipenmnourenne oTHAETCS HATSIAHO-KOHCTPYKTHUBHOMY METOJYy OOYdYeHHUs, TO €CTh TEOpETHUYECKHe
3HaHMUS MMEIOT B CBOEH OCHOBE YYBCTBEHHOCTb IMPEAMETHO-MPAKTHYECKON mesTenbHOCTU. Pa3Buthe
MIPOCTPAHCTBEHHBIX MPEACTABICHUN Y yJallUXCs B Kypce CTEPEOMETPUU MPOBOIUTCS 3a CUET pEIIeHUs
3alad Ha CO3/IaHHE€ MPOCTPAHCTBEHHBIX OOpa30B M 3a/Jad Ha OINEPUPOBAHUE MPOCTPAHCTBEHHBIMU
obpazamu. Cosnanue obpa3za MPOBOJIUTCS C OMOPOIl HA HArJATHOCTb, a ONEpUpoBaHHE 00pa3oM — B
YCIIOBUSAX OTBJICUEHHUS OT HATJIATHOCTH, MBICJICHHOTO U3MEHEHUS €r0 UCXOIHOTO COJepHKAHUSL.

OcHoBHBIE conepkarelbHbie JUHUM Kypca «['eomeTpum» B 10-11 kmaccax: «MHOTOTrpaHHUKHY,
«[IpsiMmple ¥ TIIOCKOCTH B TMpOCTpaHCTBe», «Tema BpamieHus», «BekTopsl W KOOpAMHATHI B
npoctpaHcTBe». PopMuUpOBaHUE JOTMUECKUX YMEHHUN pacHpeenseTcs He TOJNBKO MO COoAepKaTelbHbIM
JUHUSAM, HO U 110 ToAaM 00ydeHHUs Ha yPOBHE CPEAHEro 00IIero 0opa3oBaHusl.

Copepxanne 00pa3oBaHUS, COOTBETCTBYIOIIEE IMPEAMETHBIM pe3yibTaTaM OCBOCHHsI paboueit
MPOrpaMMBbl, PacCHpeleN€HHbBIM IO ToJaM OOY4YeHHs, CTPYKTYpUPOBaHO TakuM 00Opa3oM, 4YTOOBI
OBJIaJICHUE TEOMETPUYECKUMH TIOHATUSMU M HaBBIKAMU OCYHIECTBISUIOCH TIOCIIEIOBATEIbHO H
MOCTYNaTeNbHO, C COOMIOACHUEM MPUHIMIA MPEEMCTBEHHOCTH, YTOObI HOBBIE 3HAHHS BKIIOYAINUCH B
OOIIyI0 CUCTEMY T'€OMETPHUYECKUX MPEACTaBICHUI 00yJaromuxcs, paciupsas u yrayomnsas e€, oOpasys
MIPOYHBIE MHO>KECTBEHHBIE CBSI3H.

MECTO YYEBHOT O KYPCA B YYEBHOM IIVTAHE

Ha u3yuenue reomerpuu otBoauTcs 2 yaca B Henento B 10 knacce u 1 yac B Henenmto B 11 knacce, Bcero
3a 1Ba roja ooydenus - 102 yaeOHBIX yaca.



COJEPKAHUE YYEBHOI'O KYPCA
10 KUIIACC

IIpsimble U IIVIOCKOCTH B IIPOCTPAHCTBE

OcHoBHblE TMOHATUS cTepeoMeTpud. Touka, npsmMas, IUIOCKOCTb, IpocTpaHcTBO. [loHsTne 00
AKCHOMAaTHYECKOM IIOCTPOCHUH CTEPEOMETPHUM: AKCUOMBI CTEPEOMETPHUHU U CIEACTBUS U3 HUX.

B3aunMHOE pacnosiokeHue IpsAMBIX B IPOCTPAHCTBE:  IIEPECEKAIOIIMECs, NapajUlebHbIE WU
CKpeluBaromuecs npsamele. [lapamienbHOCTh NPAMBIX U IUIOCKOCTEM B IPOCTPAHCTBE: IapalIC/IbHbIC
IIPsIMBIE B IIPOCTPAHCTBE; NAPAIIEIBHOCTD TPEX NPSMBIX; APAJLIEIBHOCTD IIPSAMOM U IJIOCKOCTH. YTUIBI €
COHAIPABJICHHBIMA CTOPOHAMM; YroJI MEXIy HMPsAMBIMHA B IIpocTpaHcTBe. [lapamienbHOCTh IIIOCKOCTEM:
NapajuleJbHbIe IIJIOCKOCTH; CBOMCTBA MAapajuleNIbHBIX IIOCKOCTEH. IIpocrelmme NnpoCTpaHCTBEHHBIE
(GUrypBI Ha TUIOCKOCTH: TETPAdIp, KyO, mapajuieenuIie]]; MOCTPOCHUE CEYCHHUH.

[lepneHUKyYIAPHOCTD NPSAMOW M IJIOCKOCTH: NEPIICHAUKYISPHBIE NMPSAMBIE B IPOCTPAHCTBE, IPSIMBbIC
MapajuleJIbHbIE W NEPHEHAMKYJISAPHbIE K IUIOCKOCTH, IPU3HAK NEPHEHAUKYISIPHOCTH TMPAMOH U
IJIOCKOCTH, TEOPEMa O MNPSIMOM NEPHEHAMKYJIAPHOM INIOCKOCTH. YTIIBI B IPOCTPAHCTBE: YroJl MEXKIY
psIMOM M IUIOCKOCTBIO; JBYI'PAHHBIA YIOJI, JIMHEHHBIM yroJ JABYrpaHHoro yria. llepnenmukynsp wu
HAaKJIOHHBIE: PAaCCTOSIHUE OT TOYKHM 0 IUIOCKOCTH, PACCTOSHHUE OT MNPSMOM 10 INUIOCKOCTH, IPOEKIUS
¢burypsl Ha IUIOCKOCTb. llepneHAMKYISIpHOCTh IIJIOCKOCTEH: MpHU3HAK MEPHEHAUKYISIPHOCTH JABYX
mrockocteil. Teopema 0 TpEX MEepHEeHIUKYIIApaAX.

MHOrorpaHHUKHU

[loHATHE MHOTOrpaHHMKA, OCHOBHBIE JJIEMEHTBl MHOTOTPAaHHHKA, BBITYKIbIE W HEBBIITYKJIbIC
MHOTOTPaHHUKH; pa3BEPTKAa MHOrOrpaHHuka. IIpusma: n-yronpHas npu3Ma; rpaHd U OCHOBAHUS IIPU3MBI;
npsiMasi ¥ HakJIOHHas TpuU3Mbl; OOKOBas W TIOJHAs TMOBEpPXHOCTh mpu3Mbl. [lapamnenenunen,
MPSIMOYTOJIbHBIM Mapajulesienunel W ero cBoucTBa. [lmpammpma: n-yroiapHas mNHUpaMuja, TPaHU H
OCHOBaHME IUPaMUJIbl; OOKOBAs U MOJIHAS TOBEPXHOCTh MUPAMU/IbI; IPaBUIIbHAS U yCeUEHHAs MUpaMUJA.
OneMeHTHI IpU3MBbI U TUpaMu bl [IpaBUIbHBIC MHOTOIPAHHUKH: ITIOHATHE NPABUIBHOIO MHOTOTPAaHHMKA;
IIpaBWJIbHAA NPU3Ma W IPABWIbHAA NUPAMMA; NPABWIbHAs TPEYrojbHAas NUPaMUIa W IPaBUIBHBIN
TeTpa’rap; KyO. IlpeacraBneHue O NpaBMIIBHBIX MHOTOTPAHHUKAX: OKTa’Ip, JOJCKA’Jp U HKOCAdIP.
Cedenust npuU3Mbl U MUPAMUIBIL.

CuMMeTpuss B INIPOCTPAHCTBE: CHUMMETPUS OTHOCUTEIBHO TOYKH, HPSIMOH, IJIOCKOCTH. OJIEMEHTBI
CUMMETPUHU B IUPAMUJAX, IapajuIeIeIUIIe1aX, IPaBUIbHBIX MHOTOIPAaHHUKAX.

Beruncienue 351eMeHTOB MHOTOTPaHHUKOB: péOpa, nuaroHany, yrisl. Ilnomans OOKOBON MOBEPXHOCTH
U TOJHON INOBEPXHOCTU NIPAMON MpHU3MBI, IUIOLIA/b OCHOBaHWM, TeopemMa O OOKOBOI IMOBEPXHOCTH
npsiMoil npusmsl. Ilnomans 60KOBOM MOBEPXHOCTH M MOBEPXHOCTU IPAaBUIIBHON NMUpaMU[bI, TEOpEMa O
Iomaay yceu€Huoi nupamusl. [lonstue 06 o6béme. O0bEM nUpamMuibl, IPU3MBI.

ITonoOuble Tena B mnpocTpaHcTBe. COOTHOIIEGHHMS MEXIy IUIOMAAIMU IOBEPXHOCTEH, 00BEMaMu
0I00OHBIX TEIL.

11 KUIIACC

Tesia BpanieHus

[unuuapudeckass IOBEPXHOCTh, 00pa3yrolue HWIMHIPUYECKONH MOBEPXHOCTH, OCh LMJIMHAPHUYECKOM
noBepxHocTU. [{uauHap: ocHOBaHUs M OOKOBask MOBEPXHOCTb, 00pA3yIOLIasi U OCh; IUIOIAb OOKOBOW U
[IOJIHOW ITOBEPXHOCTH.

KoHnnueckass MoBepXHOCTb, 0Opa3yrolue KOHHYECKOM MOBEPXHOCTH, OChb M BEpIIMHA KOHMYECKON
noBepxHocTd. KoHyc: ocHOBaHME W BeplIMHa, oOpasymolias M OCb; IUIOHIaJb OOKOBOH M HOJHOMN
MOBEPXHOCTHU. Y CeUEHHBINA KOHYC: 00pa3ylolie U BbICOTa; OCHOBaHMS U OOKOBAast TOBEPXHOCTb.

Ccdepa u map: HeHTp, paguyc, AUAMETp; IUIONIAJb MOBEpXHOCTH cdepbl. B3aumHoe pacnosoxxeHue
cdepsl U TUIOCKOCTH; KacaTelbHasl INIOCKOCTb K cepe; mIomaab chepsl.

N3006pakenue Ten BpallleHHUsl Ha MII0CKOCTH. Pa3BépTka UIMHAPA U KOHYCa.

KomOuHanmu Ten BpalleHuss 1 MHOTOTPaHHUKOB. MHOTOTpaHHMK, OIUCAHHBIM Okoyo cdepsl; chepa,
BIIMCaHHasl B MHOTOI'PAHHUK, UM TEJIO BPALLECHHUS.



[Tonstue 06 o6wvEMe. OcHOBHBIE cBolcTBa 00BEMOB Ten. Teopema 006 00BbEME HPAMOYTOJILHOTO
napajienenunena u ciueacTeus u3 He€. O6bEM nmnuHpa, Konyca. O0bEM 1mapa 1 wiomaab chepsl.

[TonoOusie Tena B mpocTpaHcTBe. COOTHOIIEGHHS MEXIY IUIOMAASIMU TOBEPXHOCTEH, 00BEMaMu
0TI00HBIX TE.

Ceuenuss mwimHApa (HapayieNbHO M TEPHEHIUKYISAPHO OCH), CEYEeHHUs KOHyca (mapajuieabHoe
OCHOBAHHMIO U MPOXO/IAIIEE Yepe3 BEPIINHY), CEUCHUS Iapa.

BexkTopsbl 1 KOOPAMHATHI B NPOCTPAHCTBE

Bekrop Ha tutockoct u B ipocTpancTBe. ClOKEHHE W BEIYUTAHNUE BEKTOPOB. YMHOXKEHHE BEKTOpa Ha
yuciao. PasnokeHue BekTopa 1O TPEM HEKOMILIAHAPHBIM BeKTOpaM. llpaBmiio mnapauienenunena.
Pemrenne 3anad, CBSA3aHHBIX C IPUMEHEHMEM IIPABWI JACUCTBUM ¢ BeKTOpaMu. IIpsMoyronbHas cucrema
KoopauHaT B mpoctpancTBe. Koopaunaater Bekropa. Ilpocreiimme 3agauu B KOOpAHHATAX. YTOJ MEXKIY
BekTopamu. CKalsipHOE MPOU3BE/ICHHE BEKTOPOB. BRIUUCIECHHE YITIOB MEXIY NMPSMBIMU U TIOCKOCTSMHU.
KoopanHaTHO-BEKTOPHBII METO P PEIIEHUH T€OMETPHUECKIX 3a/1a4.



INJIAHUPYEMBIE PE3YJIbTATBI
JIMYHOCTHBIE PE3YJIBTATbBI

JIuyHOCTHBIE  pE3yabTaThl  OCBOCHMSI IporpaMMbl  ydueOHOro mpeamera «MaTeMaTuka
XapaKTepU3YIOTCS:

I'paxxnanckoe BocnuTaHue:

c(OPMHUPOBAHHOCTHIO TPAXKIAHCKON TMO3WIIMKA OOY4YaIOMIErocss KaK aKTHBHOTO W OTBETCTBEHHOTO
YJIeHa POCCHMCKOTO OOIIEeCTBA, MPEACTABICHHEM O MAaTeMaTHMYeCKHMX OCHOBAaX (PYHKIIMOHHPOBAHUS
Pa3IUYHBIX CTPYKTYp, SBJICHUH, POIEAYP TPAKIAHCKOTO 0O0IIecTBa (BEIOOPHI, OMPOCH! U TIP.), YMEHUEM
B3aMMO/ICHICTBOBATH C COIMAIIbHBIMUA MHCTUTYTAMH B COOTBETCTBHH C MX (DYHKIIUSIMHU U HA3HAUYCHUEM.

IMaTpuoTHYecKkoe BOCIUTAHME:

c(OPMUPOBAHHOCTBIO POCCUICKON TIpakJaHCKOM WAEHTUYHOCTH, YBOXEHHMS K NPOLUIOMY U
HACTOSIIEMY POCCHMCKOW MaTEMAaTHKH, LEHHOCTHbIM OTHOLICHHUEM K JIOCTHXKEHHUSIM POCCUUCKUX
MAaTE€MaTUKOB M POCCHUUCKOW MAaTeMaTHYECKOW IIKOJbI, K HCHOJIb30BAHUIO 3TUX JOCTH)KEHUW B JPYrUX
HayKax, TEXHOJIOTHUAX, Chepax IKOHOMHUKH.

JAyXOBHO-HPABCTBEHHOI'0 BOCIIMTAHUSA:

OCO3HAaHUEM JYXOBHBIX IIEHHOCTEW POCCHICKOTO Hapoja; CPOpPMUPOBAHHOCTHIO HPABCTBEHHOTO
CO3HAHUsA, ATUYECKOTO MOBEICHUS, CBSI3aHHOTO C MPAKTHYECKUM MPUMEHEHHEM IOCTH)KEHUW HAYKH M
JESTEHFHOCTBIO YUEHOTO; 0CO3HAHUEM JIMYHOTO BKJIaJa B IOCTPOCHHUE YCTOMYHUBOTO OyayIIero.

JcTeTHYeCKOe BOCIIUTAHME:

ACTETUYECKUM OTHOIICHHUEM K MHUpPY, BKJIIOYasl 3CTETUKY MAaTE€MAaTHYECKUX 3aKOHOMEPHOCTEH,
00BEKTOB, 3aJ1a4, PEIICHHHA, PACCYKICHU;, BOCTPUUMUYNUBOCTHI0O K MATEMAaTHUECKUM aCIEKTaM Pa3IMYHbIX
BHUJIOB UCKYCCTBA.

dusnyeckoe BOCIUTAHME:

c(hOpMUPOBAHHOCTHIO YMEHHUS TMPUMEHITh MaTEMaTHYCCKHE 3HAHUS B HWHTEpEcax 30pPOBOTO H
Oe3omacHOTO O0Opasza »KW3HHM, OTBETCTBEHHOTO OTHOIICHHUS K CBOEMY 3I0pPOBBIO (370pOBOE IHTAHHE,
cOaJIaHCUPOBAHHBIA PEKUM 3aHITHH M OT/ABIXA, PETryJsipHas (Qu3nueckas aKTUBHOCTH); (PU3NYECKOTO
COBEPIICHCTBOBAHMS, IIPU 3aHATUSX CIIOPTUBHO-030POBUTEIBHOM JAEATEIBHOCTHIO.

TpynoBoe BocnuTaHue:

TOTOBHOCTBIO K TPYZy, OCO3HAaHHEM IIEHHOCTH TPYAOJIOOWs; MHTEPECOM K pa3IuvHbIM chepam
poheCcCHOHANTBHON JIEATEILHOCTH, CBI3aHHBIM C MATEMAaTUKOU M €€ MPUIIOKESHUIMH, YMEHHEM COBEPIIATh
OCO3HAaHHBII BbIOOp Oymymield npodeccud ©u pealn30BBIBATH COOCTBEHHBIE JKU3HEHHbBIE ILIAHBI,
TOTOBHOCTBIO M CIIOCOOHOCTBIO K MAaTEMaTHUECKOMY 0Opa30BaHUIO U CaMOOOPa30BaHUIO HA MPOTHKEHUU
BCEM JKM3HHU; FOTOBHOCTHhIO K AKTUBHOMY YYaCTHIO B PELICHUU NPAKTUYECKHX 3aJa4 MATeMaTHYeCKOU
HaMnpaBJIECHHOCTH.

IK0JIOrHYecKoe BOCIUTAHHE:

cOPMUPOBAHHOCTBIO ~ DKOJIOTUYECKOM  KyIbTYphbl,  MOHMMAHMEM  BIUSHUS  COLIMAJIBHO-
HSKOHOMHUYECKUX MPOIIECCOB HA COCTOSHUE MPHUPOJHON U COLMATBHOU CPEIbl, 0CO3HAHUEM TII00ABLHOTO
XapakTepa OJKOJIOTHUYECKUX TMpOOJeM; OpHUEHTAIlell Ha NpUMEHEHHWE MaTeMaTUYeCKUX 3HAHUM s
pelieHus 3ajad B 00JacTH OKpYXKarolied cpeipl, MIaHUPOBAHHS TOCTYMKOB M OIEHKHA WX BO3MOXHBIX
MOCJIEICTBUH JUISI OKPYXKAIOIIEN CPEBI.

I{eHHOCTH HAYYHOI'O NMO3HAHUSA:

c(hOPMUPOBAHHOCTHIO MHUPOBO33PEHUSI, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO Pa3BUTHUSA
HAayKH W OOIIECTBEHHOW NpPAKTHKH, TOHHMaHUEM MaTEeMaTHUeCKOW HayKu Kak cdepbl YelI0BEYECKOM
JEATEIIbHOCTH, JTANOB €€ Pa3BUTUSA M 3HAYMMOCTH Ui Pa3BUTHUS LUBWIN3ALMH; OBJIAJICHUEM SI3BIKOM



MaTeMaTHUKU M MaTeMaTHYCCKOM Ky.HBTypOﬁ KaK CpCACTBOM ITO3HAHHWA MHPA; TOTOBHOCTHIO OCYHICCTBIIATH
MMPOCKTHYIO U UCCICAOBATCIILCKYIO ACATCIbHOCTD HHANBUAYAJIbHO U B I'PYIIIIC.

METAINIPEAMETHBIE PE3YJIBTATHI

MetanpeaMeTHbIE pPE3yJIbTaThl OCBOCHHSI MPOrpaMMBI  ydeOHOro mpeamera «MareMaTukay
XapaKTEpPU3YIOTCSl OBJIAJICHUEM YHUBEPCAIBHBIMU MO3ZHAGAMENbHBIMU OCUCMBUAMU, YHUBEPCATbHLIMU
KOMMYHUKAMUSHBIMU OUCMBUAMU, YHUBEPCATLHLIMU PERYIAMUSHBIMU OCUCEUSMU.
1) Vuusepcanvuvie nosnasamenwvuvle Oeticmeus, 0Oecneyusam @Gopmuposanue 0aA306bix
KOCHUMUBHBIX NPOYECCO8 00y4arouuxcs (0c6oeHue Memooo8 NOZHAHUS OKPYHCAIOUe20 MUpa, npumeHeHue
JI02UHECKUX, UCCIe008amenbCKUX Onepayuil, ymeHui pabomams ¢ ungopmayueti).
ba3oBble jornueckue aecTBus:
® BBISBISITh U XapaKTEPU30BaTh CYIIECTBEHHBIC MPU3HAKU MATEMAaTHYECKUX OOBEKTOB, TOHSTHM,
OTHOIIEHUNW MEXIy TMOHATHUAMU; (QOPMYIUpOBATh OMNpPEICIICHUs] TOHSITHI; yCTaHaBIUBAaTh
CYIIIECTBEHHBIM MPHU3HAK KiIacCU(UKAIIMU, OCHOBAHUS Il 00OOIIEHUSI U CpaBHEHUS, KPUTEPUHU
MMPOBOIMMOTO aHAJIN3A;
e BOCHpPHHUMATh, (OPMYIUPOBATH W TPEOOPA3OBBIBATH CYXKICHHUS: yTBEPAUTEIbHBIE W
OTpHUIIaTENbHBIE, CIUHUYHBIC, YACTHBIE M OOIINE; YCIOBHBIE;

® BBISBIIATH MATEMATHYECKHUE 3aKOHOMEPHOCTH, B3aUMOCBS3U U TPOTUBOPEYHS B (DaKTax, JaHHBIX,
HaOMIOACHUSAX W YTBEPXKACHUAX; Tpeyiaratb KPUTEPHUH JJIs BBISBICHUS 3aKOHOMEPHOCTEH W
MIPOTUBOPEUNI;

e JleNaTh BBIBOJABI C HCIOJB30BAHWEM 3aKOHOB JIOTMKM, JEAYKTHBHBIX M HHIYKTHBHBIX
YMO3aKJIIOUEHU N, YMO3AKIIOUECHUH TT0 aHAJIOTHH;

® TMPOBOJUTH CaMOCTOSTEIbHO J0Ka3aTeIbCTBA MAaTEMAaTHUYECKUX YTBEPXKICHHH (IpsiMble U OT
MPOTUBHOTO), BBICTpauBaTh AapTryMEHTAIUIO, MPUBOJUTH MPUMEPbl U  KOHTPIPUMEPHI;
000CHOBBIBAaTh COOCTBEHHBIE CYX/IEHUS U BBIBOJIBI;

e BbIOMpaTh crnoco0 pemieHus y4eOHOM 3amaun (CpaBHUBATh HECKOJHKO BAapUAHTOB PEIICHHUS,

BbIOMpaTh HanboJIee MOAXOSMINUN ¢ YIETOM CaMOCTOSITENIBHO BBIJICIEHHBIX KPUTEPUEB).
Ba3oBble nccienoBarebCcKHe NeliCTBHA:
® CIIOJIb30BAaTh BOMPOCHl KaK MCCIEIOBATEIbCKUNA HMHCTPYMEHT TMO3HaHUA; (POPMYIUPOBATh
BOINPOCHL, (PUKCUPYIOIINE MPOTUBOPEUYUE, MNpoOJeMy, YyCTaHaBIMBaTh HCKOMOE U JIaHHOE,
(dbopMHpOBaTh TUNIOTE3Y, APT'YMEHTUPOBAThH CBOIO MMO3ULINIO, MHEHHE;

® [POBOJUTH CAMOCTOSITEIBHO CIUIAHUPOBAHHBINA 3KCIEPUMEHT, UCCIEAOBAHUE MO YCTAHOBIICHUIO
O0COOCHHOCTEl MaTeMaTH4ecKoro OOBEeKTa, SBJICHHUS, MPOIecca, BBISBICHUIO 3aBHUCHUMOCTEH
MeXIy 00OBEKTaMHU, SBICHUAMU, TIPOIIECCAMU;

® CaMOCTOATEIbHO (POPMYIHPOBATH O000OIIEHUS W BBIBOABI IO pe3ylbTaTaM MPOBEAEHHOTO
HaAOIOICHUS, UCCIEAOBAHUS, OIICHUBATh JIOCTOBEPHOCTh MOJYYEHHBIX PE3YJIbTATOB, BHIBOJIOB U
0000I1IeHMI;

® [POrHO3UPOBATh BO3MOXHOE PAa3BUTHE MPOLECCA, & TAKXKE BBIIBUTATH MPEIINOJIOKEHUS O €ro

Pa3BUTUHU B HOBBIX YCIIOBHSIX.

Padora ¢ undpopmanueii:

® BBIABIATH JAeDUUINTH WHGOPMAILIMU, NAHHBIX, HEOOXOMUMBIX JUIsl OTBETAa Ha BOMPOC W IS

pelieHus 3a1a4uu;

e BBIOMpATh HH(OPMALIHIO U3 UCTOYHUKOB PA3IUYHBIX TUIIOB, aHAIU3UPOBATh, CHCTEMaTU3UPOBATh

Y UHTEPIPETUPOBATh HH(POPMAIIHIO PA3TUYHBIX BUAOB U (GOPM MPEICTABICHHUS,



2)

CTPYKTYpUpPOBaTh HMH(OpMAIMIO, HPEACTaBIATh €€ B pa3IuyHbIX (opMax, HIUIIOCTPUPOBATH

rpaduyuecKy;

OLICHUBATh HAAEKHOCTH HH(OPMAIHH IO CAMOCTOSATENEHO C(HOPMYITUPOBAHHBIM KPUTEPHSIM.
Vhusepcanvnvle KOMMYHUKAMUGHBlE  Oelcmeus, 0Oecnevusaiom  CcopmMupo8anHoCms

COYUANBLHBIX HABLIKOS 00YUAIOUWUXCAL.
Oo0menue:

BOCIIPpMHUMATb U q)OpMy.HI/IpOBaTL CY)XICHHUA B COOTBETCTBUU C YCJIIOBUSAMU U LECISAMU O6HI€HI/I$I;
SICHO, TOYHO, I'PAMOTHO BBIPAXXaTb CBOIO TOUKY 3PCHHA B YCTHBIX U IMCbMCHHBIX TCKCTAaX, 1aBaTb
IIOSICHEHHUS 110 XOly pEeLIeHUs 3a/1a4i, KOMMEHTHPOBATh IIOJIyYEHHBIN PE3YyJIbTaT;

B XoJ€ OOCYXJEHHsS 3aJaBaTh BOIIPOCHl IO CYILECTBY OOCYXJaeMOil TeMbl, NpPOOJIEMBI,
pemaeMoﬁ 3aaa4M, BBICKA3bIBATHL HWACHU, HALCICHHBIC HA IMOMCK PCHICHHA; COIIOCTABJIATH CBOU
CYXKACHHUA C CYXXACHUAMU JPYIrux Y4YaCTHUKOB auaJiora, O6H3py>KI/IBaTI> pasiiniue U CXO0ACTBO
TIO3UIIHI; B KOPPEKTHOU PpopMe hOopMYITHpPOBaTh pa3HOTIACHS, CBOM BO3PAKECHHS;

MNpEACTAaBJIATE PE3YyJIbTAaTbl PCHICHUA 3ada4dyd, OKCICPUMCHTA, HUCCICAOBAaHUA, IIPOCKTA,
CaMOCTOSITEJILHO BHIOUPATh ()OpMAT BBHICTYIUICHUS C YIETOM 3aJ1a4 MPE3CHTAIIUU U 0COOEHHOCTEH
ayIUTOPHUH.

Corpyanunuecrno:

MOHUMAaTh M UCIOJb30BaTh NPEUMYLIECTBA KOMAaHIHOW W WHIUBUIYaJbHOH paboOThl INpHU
pEeIICHNN y‘—Ie6HI)IX 3aaa4, I[pPUHHUMATh 1LECJIb COBMECTHOU JACATCIIBHOCTH, ILIaHUPOBATH
OpraHU3aIMI0 COBMECTHOW palOThI, pacmpeneisTh BHIBI pabOT, JOTOBAPUBATHCS, OOCYXKIATh
MPOIIECC B pe3yibTaT pabOThl; 0000IaTh MHEHUS HECKOJIBKUX JIFOJIEH;

Y4acTBOBATH B TPYIIOBBIX (hopmMax paboThl (00CykaeHH, 0OOMEH MHEHHH, «MO3TOBBIE IITYPMBI»
U UHbIC); BBIMOJHATH CBOIO YacTh pabOThl U KOOPAMHUPOBATH CBOM ACUCTBHS C APYrUMHU
YJieHaMUd KOMAaHbl; OLIEHHBAaTh KAaueCTBO CBOEro BKJIaJa B OOIIMHA MPOIYKT IO KPUTEPUSIM,
chOpMyIUPOBAHHBIM YYaCTHUKAMU B3aUMOICHCTBUSI.

3) Vuueepcanvuvie pecynamuenvie Oeiicmeus, obecneuusarom GoOpMUpoOBaAHUEe  CMbICLOBbIX
VCMAHOBOK U HCUBHEHHBIX HABLIKOG NTUUHOCTIU.
Camoopranuszanmsi:

COCTaBIIATH IUIAaH, AITOPUTM PELICHUS 3a/1a4ul, BEIOUPATh crioco0 perieHus ¢ yuéTom
HUMEIOLIUXCS PECYPCOB U COOCTBEHHBIX BO3MOKHOCTEMN, apryMEHTUPOBATh U KOPPEKTUPOBATH
BapUAHTHI PELICHUH ¢ y4ETOM HOBOM MH(POpPMAITIH.

CaMOKOHTPOJIb:

BJIaJIeTh HAaBBIKAMHU IIO3HABATEJILHOW peQIEKCUM KaK OCO3HAaHHUS COBEpLIAEMbIX ICUCTBUH U
MBICIIMTEIBHBIX IPOLECCOB, UX PE3yJIbTATOB; BIAJIETh CIIOCOOAMU CaMOIIPOBEPKH, CAMOKOHTPOJIS
Ipoliecca 1 pe3yibTara pelieHuss MaTeMaTUYecKoH 3a1a4H;

IPEIBUAETh TPYJHOCTH, KOTOPbIE MOTYT BO3HMKHYTh IIPH pELIEHUM 3a7ayd, BHOCHUThb
KOPPEKTHBBI B JEATEIBHOCTh Ha OCHOBE HOBBIX OOCTOSITENBCTB, JAHHBIX, HAWJEHHBIX OIIMOOK,
BBISIBJICHHBIX TPYAHOCTEH;

OLIEHUBATh COOTBETCTBUE PE3yJbTaTa LEJIU U YCIOBUSAM, OOBSCHATh MPUUYUHBI TOCTHKECHUS WIIH
HEIOCTHXKEHHS Pe3YJIbTAaTOB JIATEIbHOCTH, HAX0AUTh OMIMOKY, 1aBaTh OLIEHKY IPHUOOPETEHHOMY
OTIBITY.



HNPEIMETHBIE PE3YJIBTATbBI
10 KJIACC

OnepupoBaTh NOHATUAMU: TOUKA, IPsAMasi, INIOCKOCTb.

[IpuMeHATh aKCMOMBI CTEPEOMETPUHU U CIIEICTBUSA U3 HUX TP PEIICHUN F€OMETPUUECKUX 3aa4.

OnepupoBaTh NOHATUSAMU: APAJLIEIbHOCT U MEPHIEHANKYISIPHOCTD MPSMBIX U TUIOCKOCTEH.

KnaccupunupoBaTsh B3aMMHOE PACIIOIOKEHHE IPSIMBIX M IUIOCKOCTEH B MTPOCTPAHCTBE.

OnepupoBaTh MOHATUSAMU: ABYI'PAHHBIM Yroj, rpaHd JBYIPAHHOIO yria, peOpo IBYrpaHHOTO YIJIa;
JIMHEMHBIN yroj ABYTPAHHOTO yria; rpajyCHasl Mepa JIBYrPaHHOIO yIJia.

OnepupoBaTh HNOHATHUAMU: MHOTOI'PAHHUK, BBIIYKJIBIM M HEBBIMYKJIbIH MHOTOIPDAaHHUK, 3JE€MEHTHI
MHOTOT'PaHHUKA, IPaBUIIbHBII MHOTOTPaHHHUK.

Pacro3HaBaTh OCHOBHBIE BHJbl MHOTOTPAaHHMKOB (NMpaMuAa; NpHU3Ma, MPSIMOYTOJbHBIN
napajuiesenumne, Kyo).

KnaccuguimpoBare MHOTOTpaHHUKH, BbIOMpasi OCHOBaHUS Ul Kiaccu(uKaluu (BBITYKIbIE U
HEBBINYKJIbIE MHOTOTPAaHHHWKHU; IPaBWJIbHbIE MHOTOTPAaHHMKH; TMpsIMble M HAKJIOHHBIE IIPU3MBI,
napajuleNenune/ibl).

OnepupoBaTh MOHATHUAMU: CEKYIIasl INIOCKOCTh, CEYeHHE MHOTOTPAHHUKOB.

OOBICHATH MPUHITUTIBI TIOCTPOCHUS CEUCHHH, UCTIOB3YSI METOJI CIIE/OB.

Crpouthb ceueHus MHOTOTPAHHUKOB METOJOM CJIE/IOB, BBINOIHSITH (BBIHOCHBIE) IJIOCKUE YEPTEKU U3
PUCYHKOB MPOCTHIX O0BEMHBIX (PUTYp: BUJ CBEPXY, COOKY, CHU3Y.

Pemarp 3agaum Ha HaXOXXJIEHUE TE€OMETPUYECKHX BEIMYMH M0 o0pas3llaM WU alrOpUTMaMm,
MIPUMEHSST U3BECTHBIE AHATUTUYECKHE METObl MPHU PELICHUH CTAHJApTHBIX MAaTeMaTHYeCKHX 3a/lad Ha
BBIYMCIICHUE PACCTOSAHUN MEXKIY IBYMsSI TOYKaMH, OT TOYKH J0 IPAMOM, OT TOYKU A0 IUIOCKOCTH, MEXKIY
CKPEIIHUBAIOIIAMHUCS MPSIMBIMH.

Pemate 3amauM Ha HaxXoXJAEHUE TIEOMETPUYECKHUX BEIMYMH MO 00pasuaMm WM alropuTMam,
IIPUMEHSST U3BECTHBIC AHAJIMTUYECKHE METOBI IIPU PEIICHWM CTAHJAPTHBIX MATEMAaTHYECKHX 3a1ad Ha
BBIYMCIICHUE YIJIOB MEXKIY CKPEHIMBAIOIUMMUCS MPSAMBIMH, MEXIY HPSIMOM M IUIOCKOCTBIO, MEXIY
IUIOCKOCTSIMH, IBYTPaHHBIX YIJIOB.

Bbruucnare 00bEMBI M IUIOIIAAM IOBEPXHOCTEH MHOIOIPAaHHMKOB (MpU3Ma, NHpamuia) ¢
IpUMEHEHHEeM (OpMYIN; BBIYHUCISATH COOTHOIIEHUS MEXAY IUIOMAAAMU IIOBEpPXHOCTEH, 00BEMaMu
110100HBIX MHOTOTPAHHUKOB.

OnepupoBaTh NOHATHAMM: CUMMETPUS B IIPOCTPAHCTBE; LEHTP, OCh M IUIOCKOCTb CHUMMETPUHU;
LIEHTP, OCh U IUNIOCKOCTb CUMMETPUU (PUTYPBI.

W3BnekaTb, MpeoOpa3oBbIBaTh W HMHTEPHPETUPOBATH HMHGOPMAIMIO O IMPOCTPAHCTBEHHBIX
reOMEeTpUYECKUX (PUrypax, MpeJCTaBICHHYIO Ha YepTekaxX U pUCYHKaX.

[IpumensTh reomerpuyeckue (hakThl JUIs PELICHHUs] CTEPEOMETPUUECKUX 3ajay, MPeAIoJiaratouiux
HECKOJIBKO LI1aroB peleHus, eclid YCIOBUS IPUMEHEHHs 3a/1aHbl B SIBHOU opMme.

[IpumenaTs MpoCTENHIINE IPOTPAMMHBIE CPEICTBA U 3JIEKTPOHHO-KOMMYHHUKAIMOHHBIE CUCTEMBI IIPH
PELIEHNN CTEPEOMETPUYECKHX 3a]au.

[IpuBouTE mpHUMEpBl MaTEMAaTHUYECKUX 3aKOHOMEPHOCTEH B INPUPOAE U KU3HHU, PACIO3HABATH
IIPOSIBJIEHUE 3aKOHOB '€OMETPUU B UCKYCCTBE.

IIpuMeHATh NOJyYEHHBIE 3HAHUS HA MPAKTHKE: aHAJIM3UPOBATH PEAJIbHBIE CUTYallUd U NPUMEHATH
U3yUeHHbIE TOHATHS B TPOLIECCE IMOMCKA pPELIeHHUs MaTeMaTH4ecKd CHOPMYIUPOBAHHOW mHpoOIeMBl,
MOJEIUPOBATh pEAIbHbIE CUTYallud Ha S3bIKE TI'E€OMETPUH, HCCIENOBATh IIOCTPOEHHBIE MOJEIN C
HCIOJIb30BAHUEM T€OMETPUUECKUX MOHATUI U TEOpeM, arnmnapaTa aareOpsl; pemarh MpakTUYecKue 3a/1auy,
CBSI3aHHBIE C HAXOXKJIECHUEM F€OMETPUUECKUX BETNYHH.



11 KJIACC

OnepupoBaTh MOHATHAMH: [HIMHAPUYECKAs IOBEPXHOCTb, OOpa3ylolmue IMIMHAPHIECKOM
MOBEPXHOCTH; IWJIMHAP, KOHUYECKas IOBEPXHOCTh, OOpa3ylolue KOHUYECKOW MOBEPXHOCTH, KOHYC;
cepuueckas MoBEPXHOCTD.

PacriosznaBats Tena BpamieHus (IIMHAP, KOHYC, cdepa u map).

OOBSACHATH CIIOCOOBI MOJTYYSHHUS TEJT BPALICHHUS.

KrnaccuduimpoBars B3auMHOE pacioioskeHre cephl U MI0CKOCTH.

OmnepupoBaTh MOHATHUSMH: IIAPOBOM CETMEHT, OCHOBAHME CEIMEHTA, BBICOTA CETMEHTA; IIapOBOM
CIIO#1, OCHOBaHHE IIapPOBOTO CJI0SI, BEICOTA IIAPOBOTO CIIOS; IIAPOBON CEKTOP.

Bbraucnare 00bEMBI M TUIOINAZAM TOBEPXHOCTEH TEN BpalleHHs, T€OMETPHYECKHUX Tell C
MpUMEHEHUEM (POPMYIIL.

OmnepupoBaTh MOHITHSIMHU: MHOTOTPAaHHUK, BITUCAHHBIN B c(hepy M OMMUCAHHBIN OKOJIO chepbl; chepa,
BITMCaHHAS B MHOTOTPAaHHHK WJIH TEJIO BPAIICHUSI.

BBIUUCIATE COOTHOMIEHHS MEXK/Ty TUTOIIA SIMH TTOBEPXHOCTEH U 00bEMaMH MOTOOHBIX TEII.

N3006paxkats n3ydaembie GUTYpPBI OT PYKH U C TPUMEHEHHUEM TPOCTHIX YePTEKHBIX HHCTPYMEHTOB.

BoInosiHATE (BBIHOCHBIE) TJIOCKHUE YEPTEXKHU M3 PUCYHKOB MPOCTHIX O0BEMHBIX (UTYp: BUJ CBEPXY,
cOOKY, CHH3Y; CTPOHUTB CEUSHHUSI TEJI BPAICHHSL.

W3BnekaTh, WHTEPHPETHPOBATh MW MPeoOpa3oBBIBaTH HH(POpPMAIMIO O TMPOCTPAHCTBEHHBIX
TeOMETPUYECKUX (DUTYpax, MPEICTaBICHHYIO Ha YepTeKaX U PUCYHKaX.

OmnepupoBaTh MOHATHEM BEKTOP B IPOCTPAHCTBE.

BEIMIONHATE IEHCTBHS CIIOKEHHSI BEKTOPOB, BRIYUTAHHS BEKTOPOB M YMHOKEHUS BEKTOpA HA YHCIIO,
00BACHATH, KAKMMH CBOMCTBAMU OHHM 00J1aJaroT.

[IpumeHsTH npaBUiIO Napasuieenunena.

OnepupoBaTh HOHSATUSMHU: JIEKapTOBBI KOOPAMHATHI B MPOCTPAHCTBE, BEKTOP, MOAYJb BEKTOpA,
PaBEHCTBO BEKTOPOB, KOOPJMHATHI BEKTOPA, YTOJI MKy BEKTOPaMH, CKaJIsIPHOE MPOU3BEICHHE BEKTOPOB,
KOJUIMHEapHbIE U KOMILJIAHAPHBIE BEKTOPBI.

Haxoauth cymMMy BEKTOPOB U IPOU3BEICHUE BEKTOPA HA YHCIIO, YIOJl MEXAY BEKTOPaMH, CKaJIsipHOE
MIPOU3BEICHNE, PACKIIAAbIBATh BEKTOP IO JIBYM HEKOJUTMHEAPHBIM BEKTOPAM.

3aaBath MIOCKOCTh YPaBHEHHUEM B JIEKAPTOBOM CHCTEME KOOPIUHAT.

[IpumensaTs reomerpudeckue GakThl IS PEUICHHs CTEPEOMETPHUYECKUX 3ajad, MpearnoJiararolnx
HECKOJIbKO IIaroB PeleHus], €CIIU YCIOBUS MPUMEHEHHUS 3a/IaHbl B IBHOU dopme.

Pemats npocreiinne reoMeTpuuecKre 3a/1a4i Ha MPUMEHEHNE BEKTOPHO -KOOPAMHATHOTO METO/IA.

Pematp 3amaun Ha 10Ka3aTeIbCTBO MATEMAaTUYECKUX OTHOIICHUN M HAXOXACHHE MEOMETPHUYECKHUX
BETMYMH MO OO0pa3laM WM alropuTMaM, MPUMEHssi U3BECTHhIE METOJNbI MPHU PEUICHHH CTaHIapTHBIX
MaTeMaTHYeCKUX 3a/1a4.

[IpuMeHsTh mpocTeiie mporpaMMHbIE CPEJICTBA U DIEKTPOHHO-KOMMYHHKAITMOHHBIE CUCTEMBI TTPH
PELICHUN CTEPEOMETPUUECKHX 3a/1au.

[IpuBouTE HpUMEpbl MaTEeMATUYECKUX 3aKOHOMEPHOCTEH B MPHUPOJAE U JKU3HH, DPACIIO3HABATH
MIPOSIBJICHNE 3aKOHOB F'€OMETPUHU B HCKYCCTBE.

[TpuMeHsATh NOTyYEHHBIE 3HAHUS HA MPAKTUKE: aHAIW3UPOBATH peajbHbIE CUTYyallUd U MPUMEHSTh
U3yUeHHbIE TOHATHS B TpOIECCe IMOMCKA PEIIeHHs MaTeMaTH4ecKu CHOPMYIUPOBAHHONW MpPOOJIEMBI,
MOJICIUPOBATh pEajJbHbIC CHUTYyallMd Ha S3bIKE T'€OMETPHH, MCCIEOBAaTh IOCTPOEHHBIE MOJEIN C
UCIOJIb30BAHNEM T€OMETPUUECKUX MOHATUI U TEOpeM, armnapaTa aareOpsl; pelars MpakTUYecKue 3a1auH,
CBSI3aHHBIE C HAX0KJICHHEM T'€OMETPUUECKIX BEIIMYHH.



TEMATHYECKOE IINTAHUPOBAHHUE

10 KJIACC

KosmnuecTBo yacos DJIeKTPOHHbIE
Ne HaumeHoBaHue pa3ie/ioB U TeM (undposbie)
Konrpoabubie | IIpakTHyeckue
n/n MPOrpaMMblI Bcero o0pa3oBaTe/bHbIE
padoTsbI padoThI
pecypcsl
1 BBenenne B ctepeoMeTpuio 10
9 [IpsimbIe ¥ IIOCKOCTH B IPOCTPAHCTBE. 12 1
[TapanienbHOCTh NPSAMBIX U TIOCKOCTEN
3 [lepnieHIUKyYIAPHOCTD MPSAMBIX U 12
IIJIOCKOCTEMN
4 Yrusl MeXy IPAMBIMHU U TUIOCKOCTSIMHU 10 1
5 MHororpaHHuKH 11 1
6 OO6BEMBI MHOTOTPAaHHUKOB 9 1
7 [ToBTOpEHME: CEUCHMS, PACCTOSHUS U YTJIIbI 4 1
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 68 5 0




11 KJIACC

KosnnyectBo 4yacos DJIEeKTPOHHbIE

HaumeHnoBanmue pa3esioB U TeM uu¢ppoBbIe
Ne i/ P Konrpoabubie | IlpakTHyeckue (mncpp )

NPOrpaMMmblI Bcero o0pa3oBaTe/bHbIE

padoTsbI padoThI
pecypcsl

Tena Bpaienus 12

OO6bEMBI TEN 5) 1

BekTopsl 1 KOOpIMHATEI B IPOCTPAHCTBE 10 1

[ToBTOpEeHue, 0600IICHNE, 7 1

cucTeMaTu3anus 3HaHUH
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 34 3 0




INOYPOYHOE INTAHUPOBAHMUE

10 KJIACC
KosmnyecTBo yacos
Ne T Kontpoa | Ipaktu HNata aexTpoutinie
n/n eMa ypora Bcero bHbIE YecKue H3yICHUA apposhie
oOpa3oBaTrejibHbIE
padoThI padoThI pecypesi
OCHOBHBIE MOHATHS CTEPEOMETPHH: TOUKA, IPSAMas, IIIOCKOCTh,
1 npoctpaHcTBo. [IpaBuina n3o0pakeHus: Ha pUCyHKax: U300paxeHust 1
IJIOCKOCTEH, MapalIeNIbHbIX IPSIMBIX (OTPE3KOB), CEPENHBI OTPE3Ka 8;’88'
5 [TOHATHS: TIEPECEKAIOIINECS TTIOCKOCTH, MEPECEKAIONIMECS MTPAMAst 1 1 '
IUIOCKOCTh
3 [ToHATHS: TIEpECEKAIOIIUECS TIOCKOCTH, MEPECEKAIONIMECS IPAMAst K 1
IIOCKOCTh
11.09-
4 3HAKOMCTBO C MHOTOTPaHHUKAMH, H300paKe€HNE MHOTOTPAaHHUKOB Ha 1 15.09
PHCYHKaX, Ha TIPOEKIMOHHBIX YE€PTEkKAX
5 HauanbHble cBeJieHus 0 KyOe ¥ TUpaMU/IEe, UX PasBEPTKU M MOJIETIH. 1
CedeHrss MHOIOIPaHHHUKOB 18.09-
6 HauvanbHbIE CBeIcHNUS 0 KyOe M MUPaMKIE, X Pa3sBEPTKH M MOJIETIH. 1 22.09
CedeHuss MHOIOIPaHHHUKOB
7 [Toustre 06 AKCHOMATHYECKOM MOCTPOECHUH CTEPEOMETPUH: AKCHOMBI 1
CTEPEOMETPHH U CIIEICTBUS U3 HUX 25 09-
8 [Tonatre 06 aKCHOMATHYECKOM MOCTPOECHUH CTEPEOMETPUH: aKCHOMEI 1 29.09
CTEPEOMETPHH U CIIEICTBHS U3 HUX
9 [TonsTrEe 06 AKCHOMATHYECKOM MOCTPOEHUH CTEPEOMETPUM: AKCHOMBI 1
CTEPEOMETPHH U CIIEICTBHS U3 HUX
10 [TonsTrEe 06 AKCHOMATHYECKOM MOCTPOEHUH CTEPEOMETPUH: AKCHOMBI 1 8218_
CTEPEOMETPHH U CIIEICTBHS U3 HUX
1 BsarMHO€ pacroioKeHne IPSAMBIX B IPOCTPAHCTBE: MEPECEKAOLINECH, 1 0910
HapajuIeNIbHbIE M CKPEIUBAIOIIUECS TIPSIMBIE 13'10
12 [TapaienbHOCTh IPSIMBIX U IJIOCKOCTEHR B IIPOCTPAHCTBE: 1 '




MapajuiebHbIE MPSAMbBIE B IPOCTPAHCTBE; MAPAIIIETBHOCTD TPEX MPSAMBIX

[TapamienbsHOCT IPSAMBIX U IJIOCKOCTEH B IIPOCTPAHCTBE:!

13 . 1 16.10-
[MTapannenbHOCTh IPSAMOH U TIOCKOCTH
14 VYTuIBl ¢ COHANPABICHHBIMU CTOPOHAMH 1 2010
15 VYTr0J1 MKy IPSMBIMU B IPOCTPAHCTBE 1 23.10-
16 Vros Mex 1y NpAMBIME B IIPOCTPAHCTBE 1 27.10
17 [TapannensHOCTB TIIOCKOCTEH: MapaiesibHbIe TIIIOCKOCTH 1 07.11-
18 CBOIiCTBa MapasIENbHBIX ILIOCKOCTEN 1 10.11
19 [Ipocreiimme npocTpaHCTBEHHbIE PUTYPBI HA MIIOCKOCTH: TETPadIp, 1 13.11-
Ky0, mapasiesenurne/ '
17.11
20 [TocTpoenwue ceueHwmiA
21 [Toctpoenue ceuenuit 1
20.11-
29 KounTpossnas pabora no teme "[Ipsimble U MIIOCKOCTH B TPOCTPAHCTBE. 1 2411
[TapamrensHOCTh NPAMBIX U IJIOCKOCTEN"
93 [leprnieH TUKyYIAPHOCTD NMPSAMOI U MIIOCKOCTH: MEPIEHIUKYIISPHBIE 1 27 11-
MpsIMbIE B IPOCTPAHCTBE
01.12
24 [IpsiMbie apayienbHbIC U MEPIEHIUKYISIPHBIE K TIIIOCKOCTH 1
25 [Ipsimbie napaienbHble U NEPHIECHIUKYIISPHBIE K MIOCKOCTH 1 04.12-
26 [Ipu3HAK NEPIEHANKYISPHOCTH IPSAMOM U IJIOCKOCTH 1 08.12
27 [Ipu3Hak nepneHAUKYIIPHOCTH MPSAMOM M TNIOCKOCTH 1 11.12-
28 Teopema 0 NpsAMO¥ EPIEHIMKYIIAPHOM IOCKOCTH 1 15.12
29 Teopema o npsaMoit nepreHANKYISIPHOMN TIOCKOCTH 1 18.12-
30 Teopema 0 npAMOI HEPHEHIMKYISPHOM ILIOCKOCTH 1 22.12
31 [lepnieHIuKyNAp U HAKIOHHBIE: PACCTOSIHUE OT TOYKHU J0 TUIOCKOCTH, 1
paccTostHue OT IMPSAMOU JI0 TUIOCKOCTH 25.12-
39 [lepnieHIUKYNAp M HAKIOHHBIE: PACCTOSIHUE OT TOYKHU J0 TUIOCKOCTH, 1 29.12
paccTosiHMe OT IPSAMOM JI0 TNIOCKOCTH
33 [lepnieHIUKYNAp U HAKIOHHBIE: PACCTOSIHUE OT TOYKH J0 TIOCKOCTH, 1 09.01-
paccTosiHuEe OT MPSIMOM JI0 TMIIOCKOCTH 12.01




[lepnenuKyIsip U HAKJIOHHBIE: PACCTOSIHUE OT TOYKH JI0 TUIOCKOCTH,

34 paccTostHie OT IPSAMOM JI0 TNIOCKOCTH
35 VYTriabl B IPOCTPAHCTBE: YIOJI MEXAY MPSAMOU U TIIOCKOCTHIO 15.01-
36 JIBYrpaHHbIi yroJ, JMHEHHBIN YroJl JByrPaHHOTO YIiia 19.01
37 JIByrpaHHBIN yroJ, JUHEWHBIN YroJl JBYTPAaHHOTO yIia 22 01
38 [eprieHAUKYIAPHOCTH IIIOCKOCTEH: IPU3HAK NEPIICHIUKYIIPHOCTH 26: 01-
IBYX IJIOCKOCTEH
39 [eprieHANKYIAPHOCTH MIIOCKOCTEH: IPU3HAK NEPIICHIUKYIIPHOCTH
JBYX TUIOCKOCTEH 29.01-
40 [TepreHAMKYISPHOCTD IIOCKOCTEN: TIPU3HAK MEPIIEH MK YIAPHOCTH 02.02
JIBYX TUIOCKOCTEM
41 TeopeMa o TpEX nmepneHANKYISIpax 05.02-
42 Teopema 0 TPEX MEPIEHAUKYIAPAX 09.02
43 Teopema o Tpéx mepreHANKYIIpax 12.02
m KontponbHas padoTa o temam "[lepneHIMKyIIPHOCTD MPSMBIX U 16:02-
mwrockocTeil" u "YTiel MeXIy NPSAMBIMU U TJIOCKOCTAMM"
45 [ToHsiTHE MHOTOTpaHHUKA, OCHOBHBIC AJIEMEHTHI MHOTOTPaHHHKA,
BBIITYKJIBIE W HEBBIMTYKIIBIE MHOTOTPAHHHUKH; pPa3BEPTKA MHOTOTPAHHUKA 19.02-
16 [Ipu3ma: N-yroipHas MpU3Ma; TPaHU U OCHOBAHMS IIPU3MBL; IIpAMas 1 22.02
HAKJIOHHAs IPU3Mbl; OOKOBAsI U TIOJTHASI TIOBEPXHOCTH MPU3MBI
47 [Mapannenenunen, MPSAMOYroJIbHBINA apaJJICIEIHUIIE U €r0 CBOMCTBA
[Mupamuaa: n-yrojbHas NMPaMU/a, PaHd U OCHOBAHHUE TIHPAMMIBL; 26.02-
48 OOKOBas ¥ MOJIHASI TOBEPXHOCTh MTUPAMHU/JIBI;, IPABUIIbHAS U YCCUEHHAS 01.03
nupamMmuia
[IpaBuIBHBIE MHOTOTPAHHUKH: TIOHSATHE IPAaBUIBHOTO MHOTOIPAHHUKA,;
49 MpaBUJIbHAS TPU3MA U MPaBUIIbHAS MMPAMUJIA; TPABUIIbHAS
TpeyroiipHasi MUpaMu/a U MPaBUIbHBIN TeTpadip; Ky0 8;182-
50 [IpencraBieHue o MpaBUIbHBIX MHOTOTPAaHHUKAX: OKTAdIp, JOJACKadp U '
UKOCadIp.
51 CuMMeTpHs B IPOCTPAHCTBE: CUMMETPUS OTHOCUTEIBHO TOYKH, 11.08-




MPSIMOM, IUIOCKOCTH. DJIEMEHTBl CUMMETPUHU B TUpaMUax,
napajuiejenuIeax, IpaBUiIbHbIX MHOTOTPAaHHUKAX

15.03

52 Bbrurciienne 21eMEeHTOB MHOTOTPaHHUKOB: pEOPa, THarOHAIH, YIIIbI 1

[Tnomaas OOKOBOM MOBEPXHOCTH U TIOJTHOM MOBEPXHOCTH TPSMOMA
53 MPU3MBI, ILIOIIab OCHOBAHHIA, TEOpeMa 0 OOKOBOM MIOBEPXHOCTH 1

MPSIMOM TIPU3MBI 18.03-

I[Lnomanas 60KOBOM MOBEPXHOCTH M TIOBEPXHOCTHU NPABUIILHOM 22.03
54 MUPaMU/IBI, TEOpPEMa O TIJIONIAIH OOKOBOW MOBEPXHOCTU YCEUEHHOU 1

UPAMUIBL
55 KonTtponeHast padota o Teme "MHOrorpaHHUKN" 1 25.03-
56 [Tonsitrie 06 00BEME 1 29.03
57 OO6BEM TTHpPaMHUIbI 1 01.04-
58 OO0BEM mUpaMuIBI 1 05.04
59 OO0BEM TTUpaMHUIBI 1 15.04-
60 O06BEM TUpaMuUIBI 1 19.04
61 O0BEM MPU3MBI 1 22.04-
62 OO6BEM NIPU3MEI 1 26.04
63 O0BEM MPU3MBI 1 29.04-
64 KonTtponbHas pabota 1o Teme "O6bEMBI MHOTOTPAaHHHUKOB" 1 08.05
65 HOBTOpveHI/IC, 0000meHne cuctemarusanus 3Hanui. [loctpoenue 1

CEYEHUI B MHOTOTPaHHMKE

[MoBTOpEHuE, 0600IIEHNE CUCTEMATH3AlKs 3HAHUI. Bruucienue ﬁgg-
66 PACCTOSIHUI: MEXKIY IBYMsI TOYKAMH, OT TOYKH JIO TIPSAMOM, OT TOUKH JI0 1 '

IUTOCKOCTH, MEKY CKPEIIUBAIOIIIUMKCS TPSIMBIMH
67 Hroropas koHTpoJbHAs paboTa 1

IToBTOpEHHE, 000OIIEHIE CUCTEMATU3AIMS 3HAHUI. BhIunciene yrios: 20.05-
68 MEXY CKPELIMBAOIIUMHUCS TPSIMBIMU, MEXKY IPAMON M IJIOCKOCTHIO, 1 24.05

JIBYTPAHHBIX YIJIOB, YIJIOB MEK/TY TUIOCKOCTSIMHU

OBILIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 68




11 KJIACC

KoanuecTBo 4acoB

DJIEKTPOHHbIE
Ne T K - Jara (l) P
eMa OKa HTDOJ aKTHu un OBbIC
n/n » Bcero oHTpO P M3ydeHus P
bHBIE JecKHe o0pa3oBaTeIbHBIE
padoTsl padoThI pecypcbl
1 Cdepa u map: neHTp, paanyc, IMamMmeTp; TUIOaab MOBEPXHOCTH Chepbl 1
04.09-
) B3aumHoe pacmonoxenue chepsl U TUIOCKOCTH; KacaTeabHas TNIOCKOCTh 1 08.09
K cdepe; momanb cepol
3 N3obpaxenue chepsl, mapa Ha miaockocTu. CedeHus mapa 1
4 Hunuaapuyeckas nMoBepXHOCTb, 00pa3yole HUINHIPUYECKON 1 11.09-
MMOBEPXHOCTH, OCh ITWIMHIPUICCKON TTOBEPXHOCTH 15.09
5 [y ap: ocHOBaHUS M OOKOBas IOBEPXHOCTH, 00pa3yroIas U 0Ch; 1
IO/ Ib OOKOBOM U TIOJTHOM TIOBEPXHOCTH
N 18.09-
N300paxkenue nunuHapa Ha miockoctu. PazépTka munnapa. CedeHust 22 09
6 IUIUHIpPA (MJI0CKOCTHIO, TApAJUISIFHOM WM TIEPICHANKYISIPHON OCH 1
IUAJTUHIPA)
7 KoHnunueckast HoBepXHOCTh, 00pa3yrolirie KOHMYECKOM MOBEPXHOCTH, OCh 1
U BepIlIMHA KOHUYECKOH MOBEPXHOCTH 25.09-
8 KoHyc: 0CHOBaHME U BEpIIMHA, 00pa3yIomas M 0Ch; IIOManb OOKOBOM 1 29.09
Y TIOJIHOM MOBEPXHOCTHU
9 YceuéHHbIN KOHYC: 00pa3yrolue U BbICOTa; OCHOBAHUS U OOKOBas 1
MTOBEPXHOCTh
N306paxenue koHyca Ha riockoctu. Pa3BépTka konyca. CeueHus 02.10-
10 KOoHyca (TIOCKOCTBIO, apaieIbHOH OCHOBAHUIO, U MJIOCKOCTHIO, 1 06.10
MIPOXOIAIIEH yepe3 BEepUInHY)
11 KoMOuHarus ten BpaiieHus: 1 MHOTOTPaHHUKOB 1
o 09.10-
12 MHororpaHHUK, ONUCaHHBINA 0KOJIO chepsl; chepa, BIHcaHHAsS B 1 13.10
MHOTOTPaHHUK WX B TEJIO BpALICHUS
13 [Tonsitre 06 06béMe. OCHOBHBIE CBOMCTBa 0OBEMOB TET 16.10-
14 O0BEM nMIMHIIPA, KOHYCA 20.10
15 O06BéMm mapa u miaomaas chepsbl 23.10-




[Tonpo6HbIe Tena B mpocTpancTBe. COOTHOMICHUS! MEXKTY TUIOMIAISIMHI

27.10

16 N 1
HOBEPXHOCTEN, 00BEMAMH 110 J00HBIX TEJI
17 KonTponsHas padora o temam "Tena Bpamenus" u "O0bembl Ten" 1 07.11-
18 BekTop Ha IJIOCKOCTH K B IPOCTPAHCTBE 1 10.11
19 CrnosxeHre ¥ BEIYUTAHHE BEKTOPOB 1 13.11-
20 VMHOXEHHE BEKTOpa Ha YUCIIO 1 17.11
21 PasnoxkeHue BEKTOPa 1o TPEM HEKOMILIAHAPHBIM BeKTopam. [Ipasuio 1
napajuiefenunesa 20.11-
99 Penrenwe 3a1a4, CBA3aHHBIX ¢ IPUMEHEHUEM MPABUIT ICHCTBUIA C 1 24.11
BEKTOPAMH
23 [IpsMOyroNbHAs CHCTEMA KOOPAMHAT B IIPOCTpaHcTBe. KoopauHaTel 1 711
BekTopa. [Ipocreiimme 3a1a4m B KOOpAXHATAX
24 Yron mexay Bekropamu. CKaJsIpHOE TPOU3BEICHUE BEKTOPOB 0112
25 BrIunciIeHne yIioB MEKTy PSIMBIMHA U IIOCKOCTAMHE 1 04.12-
26 KoOpIrHAaTHO-BEKTOPHBIN METO IIPH PELIEHUU T€OMETPHYECKHX 3a1a4 08.12
97 KonTtponbHas padoTa o Teme "BeKTopbl 1 KOOPAUHATHI B 1
npocrpasnctae" 11.12-
28 [ToBTOpEHuME, 0600IEHNE ¥ cUcTeMaTu3anys 3HaHui. OCHOBHEIE 1 15.12
(Gurypbl, GakThl, TEOPEMBI Kypca IJIaHUMETPUH
29 [TosTOpEHHUE, 000OIIEHHE U CUCTEMATU3AlMs 3HAaHUI. OCHOBHBIE 1
¢burypsl, GpakThl, TEOPEMbI Kypca TUTAaHUMETPHHI 18.12-
30 ITosTOpenue, 0000IIEHNE U CHCTEMATH3ALMS 3HAHUM. 3a1aun 1 22.12
IUIAHUMETPUU U METOJIBI MX PELIEHHS
31 [ToBTOpEHHE, 00OOIEHIE M CUCTEMATU3ALMS 3HAHUM. 3a1aun 1
MIaHUMETPUU M METOJbI UX PCHICHHUS 25.12-
32 [ToBTOpEHHE, 000OIIEHIE M CUCTEMATU3alMs 3HaHUH. OCHOBHBIE 1 29.12
Gurypbl, GakThl, TEOPEMBI Kypca CTEPEOMETPUH
33 HroroBas koHTpoJbHAs paboTa 09.01-
34 [ToBTOpenue, 0000IIEHNE ¥ CUCTEMATU3AIMS 3HAHUMI 1 12.01
OBILIEE KOJIMYECTBO HACOB I10 ITPO'PAMME 34




YYEBHO-METOJIMYECKOE OBECIIEYEHUE OBPA30OBATEJILHOIO
MPOLIECCA
OBSI3ATEJILHBIE YYEBHBIE MATEPHAJIBI 1151 VAEHUKA

METOAUYECKHUE MATEPHUAJIBI UISA YUYUTEJIA
HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbI CETHU

HUHTEPHET



