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IHNOACHUTEJIbHASA 3AIINCKA

Pabouas mporpamma yueGHOTrO Kypca «['eomeTpus» 6a3zoBoro ypoBHs i obydarommxcest 10 —11 ximaccoB
pa3paboraHa Ha ocHoBe @eepanbHOTO TOCYJapCTBEHHOTO 00pa3oBaTENFHOTO CTaHIapTa CpexHero oOIero
00pa3oBaHusl, ¢ y4ETOM COBPEMEHHBIX MUPOBBIX TPEOOBaHUH, MPEABSIBIIEMbIX K MAaTEMaTHIECKOMY 00pa30BaHMUIO,
U TpagMiui poccuiickoro oOpa3oBaHus. Peanmm3anus mporpaMMBl OOECICUMBACT OBJIAJICHUE KITFOUCBBIMU
KOMITETEHIIMSIMH, COCTABIISIIOIIMMU OCHOBY [UISi CaMOpa3BUTHS M HENPEPHIBHOrO 00pa3oBaHMs, IEIOCTHOCTH
OOIEKYTbTYPHOTO, INYHOCTHOT'O ¥ TTO3HABATEIFHOTO Pa3BUTHS JIMYHOCTH 00YJarOIIHX CSl.

HEJIX N3YUYEHUS YYEBHOI'O KYPCA

BaxxHoCcTh y4eOHOro Kypca T€OMETPHHM Ha YpOBHE CpeiHero oomero oOpa3oBaHus 00YCIOBIICHA
MPAKTHYECKOW 3HAYUMOCTBIO METATIPEIMETHBIX U MPEIMETHBIX PE3yIbTATOB O0YUCHHUSI TEOMETPUH B HAIIPABICHUH
JUYHOCTHOTO Pa3BUTHS O0ydJaroImuxcs, (GOPMHUPOBAHUS (GYHKIMOHABHOW MATEMAaTHYECKOH TIpaMOTHOCTH,
M3yYCHHS JAPYTUX y4eOHBIX JIHUCHUIUIMH. Pa3BuTHe y OOYy4YarOlmMXCsl MPAaBUIBHBIX MPEACTABICHUH O CYIHOCTH H
MPOUCXOXKICHUU TEOMETPUUECKUX aOCTPaKIMi, COOTHONICHHH PEaNbHOTO M HACATBHOrO, XapaKTepe OTPaKCHUs
MaTeMaTH4eCKOW HAyKOi SIBICHHHA M TMPOIECCOB PEATbHOT0 MHpPa, MECTe T'€OMETPUH B CHCTEME HAYK U POJH
MaTEMaTHYECKOTO MOJICTHPOBAHNUS B HAYYHOM MO3HAHHH M B MPAKTHUKE CMOCOOCTBYET (HOPMHPOBAHHIO HAYYHOTO
MHUPOBO33PEHUS YHAILIUXCA, a TAKKE Ka4Y€CTB MBIIIJICHU, HCOGXO}IHMLIX I afganrtaigui B COBpEMEHHOM O6H.IeCTBe.
[eoMeTpust SBISETCSI OMHUM W3 0a30BBIX MPEAMETOB Ha YPOBHE CPEMHEro oOIIero obpa3oBaHMs, TaK Kak
obecreunBaeT BO3MOXHOCTh H3YYCHMSI KaK JUCHHIUIMH E€CTECTBEHHO-HAYYHOW HAMpAaBICHHOCTH, TaK |
I'YMaHUTapHOM.
Jlornueckoe MblIUIeHHE, (OPMUPYEMOE TPH U3YYEHHH OOYHYAIOIIMMHUCS TIOHATHHHBIX OCHOB F€OMETPUH U
IMOCTPOCHUMN LENOYKH JIOTMICCKUX yTBCp)KI[CHI/Iﬁ B X04€ pE€UHICHHA I'COMETPHUUCCKUX 3adad, YMCHHUEC BbIABUTAaTbh U
OIPOBEpPraTh TMIOTE3bl HEINOCPEACTBEHHO HCIIONB3YIOTCS IPH PEIICHWH 3aJad eCTECTBEHHO-HAYYHOrO IMKIA, B
YaCTHOCTH U3 Kypca (pU3HKU.
YMeHHe OpHEHTHPOBATHCA B MPOCTPAHCTBE MIPAET CYIIECTBEHHYIO POJIb BO BCEX O0JACTAX JEATEIbHOCTU
yenoBeka. OpHeHTaIMs YeIoBeKa BO BPEMEHH U IIPOCTPAaHCTBE — HEOOXOMUMOE YCIOBHE €ro COLMAIBLHOrO OBITHS,
(dopMa OTpakeHHS OKPYXKAIOLIEro MHpPAa, YCIOBHE YCIEHIIHOIO IIO3HAHUS M aKTHBHOTO NpeoOpa3oBaHMA
JeiictBuTenbHOCTH. ONepUpoBaHHE NPOCTPAHCTBEHHBIMH 00pa3aMH OOBECAMHSET pasHble BUIBI y4eOHOH H
TPYIAOBOH JEATEIBHOCTH, ABIACTCS ONHHUM M3 NMPO(ECCHOHAIBHO BaXKHBIX KadecTB, NO3TOMY aKTyalbHa 3ajada
(opMHpOBaHHs Y O0YYaroIIMXCsl IPOCTPAHCTBEHHOI'O MBIIUICHHS KaK Pa3HOBUIHOCTH OOPa3HOTO MBIIUICHHS —
CYIIECTBEHHOI'0 KOMITIOHEHTA B IMIOATOTOBKE K MPAKTHYECKOH JEeATEIbHOCTH 110 MHOTHUM HAaIlpaBJICHHUSM.
Lens ocBoeHus mnporpammbsl ydeOHoro kypca «[eomerpusi» Ha G6a30BOM ypoBHe OOydeHHs —
o01eo0pa3oBaTeIbHOE M OOLIEKYJIBTYPHOE pa3BUTHE OOydaromuxcs dYepe3 oOecreueHne BO3MOXKHOCTH
NpUOOpETEeHHsT W HCIONB30BAHMS CHCTEMATHUYECKHX TIE€OMETPHYECKHX 3HAHHMM W OEHCTBHH, CIIeHNU(pHIHBIX
TeOMETPUH, BO3MOKHOCTH YCIIEIIHOTO IPONODKCHHS OOpa3OBaHUS IO CHELHANTbHOCTSAM, HE CBSA3aHHBIM C
NPUKJIaJHBIM HCIIOJIb30BAHHEM I'€OMETPHUH.
[Iporpamma 1o reomeTpuu Ha 06a30BOM YpPOBHE NpeAHA3HAUYEHA Il OOYYAIOIIMXCS CPEAHEW IIKONBI, HE
WCTIBITHIBABINNX 3HAYUTENbHBIX 3aTPyIHEHWH HAa YpPOBHE OCHOBHOro ob0mero obpa3oBanus. Takum obpa3som,
oOydaronuecs: Ha 6a30BOM YPOBHE JIOJDKHBI OCBOHTH OOIIME MaTeMaTHYECKHe YMEHUS, CBSI3aHHBIE CO CIIeIU(pHKON
reOMETPpUH M HEeOOXOAMMBIEe Ul KHU3HH B COBPEMEHHOM obmiecTBe. KpoMe 3TOro, OHH HMEIOT BO3MOXHOCTB
U3y4UTH TEOMETPHIO OoJiee IITyOOKO, €Cii B JaJbHEHIIeM BOSHIUKHET HEOOXOAUMOCTh B TEOMETPHUYECKUX 3HAHHAX B
npoeCcCHOHAIBHON IeATeNIbHOCTH.
JocTmkeHne IeTd  OCBOGHHS NPOrpaMMbl  OOECIEUMBACTCA PEIICHUEM COOTBETCTBYIOIIMX —3ajad.
[IpuoputeTHBIMHU 3a7a9aMi OCBOCHHUS Kypca «I'eoMeTpum» Ha 6a3oBoM ypoBHe B 10—11 kimaccax sBIsFOTCS:
e (opMHpOBaHHE MPEACTABICHUS O TEOMETPUM KaK YacTH MHPOBOH KYyIbTYphl M OCO3HaHHE &
B3aUMOCBSI3H C OKPYKAIOLIUM MHPOM;

e (opMmHpOBaHHE NPEICTaBICHUS O MHOTOTPAaHHHKAaX M TelaX BpalleHHs KaKk O BayKHEHIIHX
MaTEeMaTHYECKUX MOJIEISIX, O3BOJISIONINX OMHMCHIBATh M U3Y4aTh pa3HbIC SBJICHUS OKPYKAIOLIEr0 MUPA;

e  (opMHpOBaHHE YMEHHs PACIIO3HABATH HA YEPTEXkaX, MOJACIAX U B PeaJbHOM MUpPE MHOTOIPaHHUKH H
TeJa BpallCHHS;

®  OBJIAJICHHE METOJIAMH PELICHHs 3a]1a4 Ha OCTPOCHHUS Ha H300paKCHHUSX IPOCTPAHCTBEHHBIX (QUTYD;

e  (opMHpOBaHHE YMEHHS ONEPUPOBATH OCHOBHBIMU MOHATHAME O MHOTOTPAaHHHUKAX U TelaX BPALICHUS U
WX OCHOBHBIMHU CBOMCTBaMU;



e  OBJIAJICHWE AITOPUTMAMH pEIICHNS OCHOBHBIX THUIIOB 3ajad; (HOPMHpOBaHHME YMEHUs NPOBOIUTH
HECIIOJKHBIE JOKA3aTeNIbHBIE PACCYKICHUS B XOJE€ DPELICHMs CTEPEOMETPUYECKHMX 3ajad U 3a1ad ¢
MIPaKTHYECKUM COJIep KaHHEM;

® Da3BUTHE WHTEIEKTYaJbHBIX M TBOPYECKUX CIIOCOOHOCTEH OOydYalOIIMXCs, IT03HaBaTEIHLHOM
AKTHBHOCTH, MCCIIEIOBATENbCKUX YMEHHUN, KPUTHIHOCTH MBIIILICHHS;

e (opmupoBaHue (YHKIHMOHATIHHOW TI'PaMOTHOCTH, DEJIEBAaHTHOH T'eOMETPUH: YMEHHE pacllO3HaBaTh
TIPOSIBJICHUSI T€OMETPHUYECKUX IOHATHH, OOBEKTOB M 3aKOHOMEPHOCTEH B peajbHBIX JKU3HEHHBIX
CUTyallUsIX W TpH M3yYEHUH JAPYI'UX Yy4YeOHBIX TIPEIMETOB, TIPOSBICHHS 3aBHCUMOCTEH U
3aKOHOMEpPHOCTEH, (OpPMYJIHPOBATh MX Ha SI3bIKE TEOMETPHHM W CO31aBaTh I'€OMETPUYECKHE MOJIEIH,
NIPUMEHATh OCBOEHHBIN IeOMETpUYECKHI ammapar JUisl pellleHHs NPaKTHUKO-OPHEHTHPOBAHHBIX 3a7ad,
HMHTEPIPETUPOBATh U OLICHUBATh MOJyYEHHbIE PE3yIbTATHI.

OTan4YuTENHHON OCOOEHHOCTHIO MPOTrPaMMBl SBISETCS BKIIOYEHHE B KypC CTEPEOMETPUH B Haualle ero
W3Y4EeHUs 33/a4, pelIaeMbIX Ha YPOBHE WHTYMTHBHOTO IMO3HAHUS, U ONpPEIEIEHHBIM 00pa3oM OpraHH30BaHHAs
paboTra Hal HUMH, YTO CHOCOOCTBYIOT Pa3BUTHIO JIOTMUECKOTO M MPOCTPAHCTBEHHOTO MBIIUICHHS, CTUMYIHPYET
MIPOTEKaHNE UHTYUTUBHBIX MIPOIIECCOB, MOTUBUPYET K JaJIbHEHIIIEMY H3YUEHUIO TpeIMeTa.

[Ipeanourenue ornaéres HArSAHO-KOHCTPYKTUBHOMY METOJY OOY4YEHHs, TO €CTh TEOPETHYECKHE 3HAHUS
HMEIOT B CBOEM OCHOBE UYBCTBEHHOCTh NMPEIMETHO-TIPAKTUYECKOM AesTenbHOCTH. Pa3BUTHE MPOCTPaHCTBEHHBIX
NIPE/ICTABICHUI y yd4allMXcsl B Kypce CTEPEOMETPHM MpPOBOAUTCS 3a CYET pEIICHUS 3a7ad Ha CO3JaHHUE
IPOCTPAHCTBEHHBIX 00pa30B M 3a/7ad Ha ONEPHPOBAHUE IPOCTPAHCTBEHHBIMU oOpasamu. CosznaHue obOpasa
NPOBOJIUTCSL C OMOPOM HA HAIVISIHOCTB, @ ONEPUPOBaHHE 00pa3oM — B YCIOBHSAX OTBJICUYECHUsI OT HATJISAHOCTH,
MBICIIEHHOT'O H3MEHEHUS €T'0 UCXOTHOI0 COAEPIKaHUs.

OcHoBHBIE cofiepkaTenbHble TUHUU Kypca «['eomerpun» B 10—11 xiaccax: « MHororpanHukmy, «lIpsmeie u
IUIOCKOCTH B MpOCTpaHCTBe», «Tenma BpameHus», «BekTopbl M KoOpIuHATHI B IpocTpaHCcTBe». dopmupoBaHue
JIOTHYECKUX YMEHHUH pacrpesieNisieTcss He TOIBKO [0 COACPKATENbHBIM JIMHUSAM, HO U 10 ToJiaM 00y4eHHs Ha YPOBHE
cpeiHero oo1ero 00pa3oBaHHusL.

Cozep:xanue 0oOpa30BaHUs, COOTBETCTBYIOLIEE MPEAMETHBIM PE3ylbTaTaM OCBOCHHS padodeil MporpaMMel,
pacnpenenéHHeIM 0 rofaM OOY4eHUs, CTPYKTYPHPOBAHO TaKMM 00pa3oM, 4TOOBI OBJaJEeHHE I'€OMETPUYECKUMH
MNOHATHAMHM ¥ HaBBIKAMH OCYIIECTBIISUIOCH IOCIEOBATEIBHO W IIOCTYNATEIbHO, C COOJIONEHHEM NPHHIHUIA
MPEEMCTBEHHOCTH, 4YTOOBI HOBBIC 3HAHUA BKJIIOYAINCH B OOIIYI0 CHCTEMY TI'€OMETPHYECKHX HpelCTaBICHHH
00y4aronuxcs, pacuupss U yriyomssa e€, 00pa3ys poYHble MHO)KECTBEHHbIE CBA3H.

MECTO YYEBHOT'O KYPCA B YYEGHOM IIJIAHE

Ha uzyuenmne reomerpun orBoautcs 2 yaca B Hemenmio B 10 kiacce u 1 gac B Hepemo B 11 kimacce, Bcero 3a
JBa rosia ooydenus - 102 yueOHbBIX daca.



COJAEPXAHUE YYEBHOI'O KYPCA
10 KJIACC

IIpsiMbIe M IVIOCKOCTH B IIPOCTPAHCTBE

OcHOBHBIE TOHSTHSL cTepeoMeTpud. Touka, TmpsMas, IUIOCKOCTh, MpocTpaHcTBO. [loHATHE 00
AKCHOMaTHYECKOM IIOCTPOECHUM CTEPEOMETPUH: aKCHOMBI CTEPEOMETPUH U CIEJCTBUA U3 HUX.

BsanmHOe pacrionoxeHue MpsAMBIX B IPOCTPAHCTBE: MEPECEKAIONINEC, apalIeIbHbIE U CKPEIIUBAIOLINECS
npsiMele. [lapannenbHOCTh MPSIMBIX M IJIOCKOCTEM B IMPOCTpPaHCTBE: MapajuleNbHbIE NpsIMbIE B IPOCTPAHCTBE;
NapajuIeNbHOCTh TPEX MPSAMBIX; MapajUIeIbHOCTh HPSAMON U IJIOCKOCTH. YTJIBI C COHAINIPABIIEHHBIMH CTOPOHAMU;
yroln Mexay NpsMbIMH B TNpocTpaHCTBe. IlapaiienbHOCTB IOCKOCTEH: IapauleNbHbIE IUIOCKOCTH; CBOMCTBA
nmapajuiedbHBIX  IockocTed. [lpocreiimme mpocTpaHCTBEHHbIE (UTYpHl Ha IDIOCKOCTH: TeTpasap, Kyo,
napajiesenunesl; TOCTPOEHUE CeUeHUH.

[leprieHAUKYNAPHOCTh NPSAMOM M IJIOCKOCTH: MEPHNEHIUKYISPHBIE MNpsIMbIE B TNPOCTPAHCTBE, IPSIMbIE
napajulenbHble U MepIeHANKYIIpHbIE K IUIOCKOCTH, MPU3HAK NEPIEHIUKYISIPHOCTH MPSIMOM U TUIOCKOCTH, TeopeMa
0 MpsMOM MNEPHEeHAUKYISIPHOW IUIOCKOCTH. YTJIBl B MPOCTPAHCTBE: Yrol MEXAy MNpsAMONH U IJIOCKOCTBIO;
JBYIpaHHBIN yroi, TUHEHHBIH yroa ABYrpaHHOro yria. IleprneHIukynasp ¥ HaKJIOHHBIE: PAaCCTOSHUE OT TOYKHU O
IUIOCKOCTH, PAacCTOSHHE OT MpPSIMOW J0 IUIOCKOCTH, MPOEKnus (Urypbl Ha IUIOCKOCTh. IlepneHauMKyaspHOCTD
IUIOCKOCTEN: NPU3HAK NEPIEHIUKYIAPHOCTH ABYX IU10ocKocTel. TeopeMa o TpEX NmepneHauKyspax.

MHororpaHHuKH

Ilonsitue MHOI'OIrpaHHHKa, OCHOBHBIC OJICMCHTHI MHOTI'OrpaHHUKA, BBIITYKJIBIC )51 HEBBIITYKJIbIC
MHOT'OI'PaHHMKH; Pa3BEPTKAa MHOrorpaHHuka. Ilpusma: N-yrosnbHas npusma; rpaHd M OCHOBaHUsI IIPU3MBI; IIpsMast U
HAaKJIOHHasi TpU3Mbl; OOKOBass H TMOJHAs TIOBEPXHOCTh Mpu3MblL [lapamienenunesn, MpSAMOYroOJbHBIN
napaJuieNnenuies 1 ero cpoiicrea. [lupamuna: N-yronpHas NUpaMuja, TPaHH M OCHOBAHUE NMHUPAMUJIBL, OOKOBas U
MIOJHAsl TOBEPXHOCTh MNHPaMMIbl; NpaBWIbHAs M YcedEHHas NupamMuia. OJIEMEHTbl NPU3Mbl U IHPaAMHIBL
IIpaBuiibHBIE MHOTOTpaHHUKH: MOHSITHE MPAaBWIBHOIO MHOTOTPAaHHMKA; MpaBHiIbHAs INpU3Ma U IPABHIbHAS
NMpaMua; NpaBWIbHAs TPEYrojbHas NMUPaMHUIa W MPaBWIbHBIN TeTpasap; KyO. IlpencraBieHne O MpaBHIIBHBIX
MHOTOIpaHHUKAX: OKTa’p, A0JeKadAp U ukocasap. CedeHHs NpU3Mbl U IUPAMUJIBL.

CumMeTpust B IPOCTPAHCTBE: CUMMETPHSl OTHOCUTEIBHO TOYKH, MPSAMOM, INIOCKOCTH. DIEMEHTBH CHMMETPUH
B MIMpaMuax, Mapajuiesenunenax, NpaBuiIbHbIX MHOTOTpaHHUKAX.

BblunciieHre 3JeMeHTOB MHOTOTPaHHUKOB: pé0pa, AuaroHanu, yriibl. [liom@ans O0OKOBOI MOBEPXHOCTH U
MIOJTHOM MTOBEPXHOCTU MPSMOU MPU3MBI, IUIOMIalb OCHOBAHHA, TeopeMa 0 OOKOBOH IMOBEPXHOCTH MPSMOU HMPU3MBI.
[Tnomians GOKOBOI MOBEPXHOCTH W TMOBEPXHOCTU TMPABHJIBHOW MHPaMUJBI, TEOpeMa O IUIOLIAJH YCeuEHHOM
nupamupl. [lousitue 06 00béMe. OOBEM MUpPaMUIbL, TPHU3MBIL.

[TonoGHeIe Tenma B mpocTpaHcTBe. COOTHOIICHHS MEXIy IUIOMAIIMU OBEPXHOCTEH, 00BEMaMH TOIOOHBIX
Tell.

11 KJIACC

Tesna Bpalenus

[Munuaapuyueckas HOBEPXHOCTh, 00pa3yloOUIMe IMIMHAPHYECKOM IOBEPXHOCTH, OCh IMIMHIPHYECKON
noBepxHocTH. [mnmmHap: ocHOBaHMA M OOKOBasi TIOBEPXHOCTh, 00pa3yromias U OCh; IUIONIA]b OOKOBOW M IOTHOM
TIOBEPXHOCTH.

Konnueckast mOBepXHOCTb, 00pa3yromme KOHHYECKOW IMOBEPXHOCTH, OCh M BepIIMHA KOHUYECKOH
noBepxHocTH. KOHyc: OCHOBaHME W BEpIIMHA, 00pasyromas M OCh; IUIONIA]b OOKOBOI M TOJHOHM ITOBEPXHOCTH.
Y ceu€HHBIN KOHYC: 00pa3yIoIINe U BEICOTA; OCHOBAHUS M OOKOBAs TIOBEPXHOCTD.

Cdepa u map: meHTp, paanyc, AMaMeTp; IUIOMAIb IIOBEPXHOCTH ceprl. B3anMHoe pacmonoxerne chepbl 1
IUTOCKOCTH;, KacaTelbHas IIIOCKOCTE K cdepe; TIoMaIs Chepsl.

N3obpaskeHre Ten BpamieHNs Ha IUIOCKOCTH. Pa3BEPTKa MMIMHAPA U KOHYCA.

KomOunHammu Ten BpamieHWss W MHOTOTPaHHMKOB. MHOTOrpaHHHMK, ONMCAaHHBIN OKoJo cdepsl; chepa,
BITMCAHHAsl B MHOTOTPAHHHMK, WJIH TEJIO BPAIICHHUS.

[MonsiTne 00 o00BEMe. OcHOBHBIE cBoWcTBa 00BEMOB Ten. Teopema 00 00BEME MPAMOYrOIBEHOTO
napajiesenunesa u cieacTsus u3 He€. O0bpEéM mumHpa, Konyca. O0bEM mapa U miomais chepsl.

[TomoOuble Tena B mpocTpancTBe. COOTHOIMIEHHST MEXKTy TUIOMAASIMHU ITOBEPXHOCTEH, 00BbEMaMu Mog0OHBIX
Tell.



Ceuenns muuHApa (MapauIebHO U NEPIIEHANKYIISIPHO OCH), CEYEHHS KOHYca (TTapayieIbHOe OCHOBAHHUIO U
IpoXoJsiiliee yepe3 BEPIIUHY), CeueHus mapa.

BekTopbl 1 KOOPAUHATHI B IPOCTPAHCTBE

Bextop Ha minockocTd u B mpocTpaHcTBe. ClOKE€HHE M BBIUMTAHME BEKTOPOB. YMHOXEHHE BEKTOpa Ha
yyciao. Pa3noxxenne BekTopa o TpéM HEKOMIUIaHApHBIM BekTopaM. IIpaBuio mapamuienenunena. Pemenue 3anad,
CBS3aHHBIX C IPUMEHEHUEM NpaBWI JeUCTBUM ¢ BekTopaMHu. IIpsMoyroneHas cucreMa KOOpIUHAT B IPOCTPAHCTBE.
Koopnunats Bextopa. [Ipocreiimme 3amaun B KoOpJUHaTaX. YTolI MeXIy Bekropamu. CkansgpHOe NMpOU3BEACHUE
BEKTOPOB. BhIuncienue yrioB Mexnay NpsMBIMHU U IIOCKOCTAMHU. KoopaHHAaTHO-BEKTOPHBII METO MpHU pEIICHUN
TEOMETPUUYECKUX 3aJau.



IINTAHUPYEMBIE PE3YJIbTATBI
JJMYHOCTHBIE PE3YJIBTATHI

JImgHOCTHEIE Pe3yIbTaThI OCBOSHHUS IIPOTrPaMMBI YUeOHOTO mpeaMera «MaTeMaTHKay XapaKTepU3YIOTCS:

I'paxxnanckoe BocnuTaHue:

c(OPMHUPOBAHHOCTHIO TPAKIAHCKOHN IMO3UIMH OOYYAIOMIErocss KakK aKTHBHOIO W OTBETCTBEHHOrO YiicHA
POCCHIICKOr0 OOIIeCTBa, TPEACTABICHHEM O MAaTEMATHYCCKIX OCHOBaX ()YHKIIMOHUPOBAHUS PA3JIMIHBIX CTPYKTYP,
SIBIICHUIM, TPOILEAYpP TPaKIaHCKOro oOmecTBa (BBIOOPHI, OMPOCHI M Tp.), YMEHHEM B3aUMOJCHCTBOBATH C
COIMAIBHBIMHA UHCTUTYTAMH B COOTBETCTBHH C MX (DYHKITUSIMU M HA3HAUCHHEM.

IlaTpuoTHYeCcKOe BOCIUTAHME:

c(OPMHUPOBAHHOCTHIO POCCUHCKONW TPaKIAHCKOH HICHTHUIHOCTH, YBXKCHHSA K IMPOIDIOMY U HACTOSIIEMY
poccuiickoi MaTeMaTHKH, IIEHHOCTHBIM OTHOILIEHHUEM K JOCTHKEHHSIM POCCUMCKHUX MaTeMaTHKOB M POCCHICKON
MAaTEeMAaTHYEeCKOW IIKOJBI, K HCIONB30BAHUIO 3THUX JOCTIKCHHI B JAPYrHX HayKaX, TEXHOJOrHsax, cdepax
SKOHOMHUKH.

JyXOBHO-HPABCTBEHHOI0 BOCIIUTAHMS

OCO3HAHUEM JTYXOBHBIX IIEHHOCTEH POCCHICKOrO Hapoja; c(hopMUPOBAHHOCTHIO HPABCTBEHHOI'O CO3HAHUS,
STUYECKOTrO TOBEJAEHHS, CBA3aHHOTO C MPAKTUYECKUM MPUMEHEHHEeM JOCTIDKEHUH HayKu M JeSTeIbHOCTHIO
y4E€HOI0; OCO3HAHMEM JIMYHOTO BKJIa/a B TIOCTPOCHHE YCTOHYMBOTO OYAyILEro.

IcTeTHYECKOE BOCTIMTAHUE:

ACTETMYECKUM OTHOIIEHWEM K MHpY, BKIOYash ACTETUKY MaTeMaTHYEeCKHX 3aKOHOMEPHOCTEH, OOBEKTOB,
3aaad, peLﬂeHHﬁ, paccyxcﬂem/lﬁ; BOCHpI/II/IM‘{I/IBOCTBIO K MAaTCMAaTHUYCCKHUM aCIICKTaM pa3n1/1qulx BUI0OB I/ICKyCCTBa.

DuznvecKoe BOCIUTAHNE:

c(OpPMHUPOBAHHOCTHIO YMEHHMSI IPUMEHSITh MaTEMAaTHUECKUE 3HAHHSI B HHTEPEcax 3JI0POBOro M 0€30MacHOro
o0pa3a >KM3HH, OTBETCTBEHHOTO OTHOILICHHSI K CBOEMY 3JI0OPOBBIO (3[0pOBOE MHUTaHHE, COATAHCHPOBAHHBIA PEKUM
3aHATHH M OTIbIXA, peryisipHas Qu3nveckass aKTUBHOCTb); (DU3MUYECKOTO COBEPILICHCTBOBAHUS, ITPH 3aHATHAX
CIIOPTUBHO-0310pOBUTEIBLHON JEATENBHOCTBIO.

Tpynosoe BocniuTanue:

TOTOBHOCTBIO K TpYHy, OCO3HAaHHMEM LEHHOCTH TPYAOJIIOOHS; HHTEPECOM K pa3iuyHbIM cdepam
npoeCCHOHANBHON JAESTEIBHOCTH, CBS3aHHBIM C MAaTEeMaTHKOW W € NPHIOKEHHSMH, YMEHHEM COBEpIIaTh
OCO3HaHHBIH BbIOOp Oyaylueil mpodeccuu U peann3oBbIBaTh COOCTBEHHBIC YKM3HEHHBIC IUIAHBI; TOTOBHOCTHIO U
CHOCOOHOCTBIO K MATEMATH4ECKOMY 00Pa30BaHMIO i CAMOOOPA30BaHHIO HA MPOTSHKEHUH BCEH JKU3HU; TOTOBHOCTHIO
K AKTUBHOMY YYaCTHIO B PELIEHUU NIPAKTUUECKUX 3aa4 MaTEMaTUYECKOM HallpaBIEHHOCTH.

IKOJI0rHYeCcKOe BOCIUTAHHE:

C(OPMHUPOBAHHOCTBIO JKOJIIOTHYECKOH KYJIBTYPhl, MOHHMAaHHUEM BIHSHUS COLUAIHHO-IKOHOMHUYECKHX
MIPOLIECCOB HA COCTOSTHHUE MPHUPOIHON M COLMAJIBHON Cpebl, OCO3HAHUEM III00AIILHOTO XapaKTepa dKOJIOrHIeCKUX
npo0bJieM; OpHUeHTalMell Ha NPUMEHEHHE MAaTEeMAaTHYECKHX 3HAHWM ISl PelleHHs 3a/ad B 00JAaCTH OKpYKaroIlei
cpelibl, IJITAaHUPOBAHUS IOCTYIIKOB M OLICHKH MX BO3MOXKHBIX MOCJIEACTBUM ISl OKPYKAIOLIEH Cpeapl.

I{eHHOCTH HAYYHOI'O NO3HAHMSA:

c(OpPMHUPOBAHHOCTHIO MHPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO Pa3BUTHS HAYKHA H
OOIIECTBEHHOH MPAKTHKH, TOHAMAaHUEM MaTeMaTHYeCKOW HayKH KakK c(pephl 4emOBEUeCKOl AeITeIFHOCTH, ITAIIOB
e€ pa3BUTUS U 3HAYMMOCTH ISl PA3BUTUSl LUBWIM3ALMH; OBJIAJACHUEM S3BIKOM MAaTeMaTHKUd M MaTEMATHYECKOU
KyIbTYpOH KaK CpPEICTBOM IIO3HAHWS MHUPA; TOTOBHOCTBIO OCYLIECTBIIATH NPOEKTHYI0 M HCCIIEIOBATENBCKYIO
JESATENIBHOCTh UHAMBUYAIbHO U B IPYIIIIE.

METAINPEAMETHBIE PE3YJIbTATbBI

MeranpenMeTHsle  pe3yabTaThl  OCBOGHHMS ~ NpOrpaMMbBl  ydeOHOro  mpenmera  «MaTemaTukay
XapaKTepHU3yIOTCS  OBJIQJICHHEM  YHHBEPCAIBHBIMH  HO3HABAMENbHBIMU  OCUCMBUAMY,  YHUBEPCATbHLIMU
KOMMYHUKAMUGHBIMU OCUCTNEUAMU, YHUBEPCATTbHBIMU PECYIAMUBHBIMU 0eliCGUAMU.

1) Vuuseepcanvhvie nosnasamensnvle Oeticmeus, 0Oecnewusarom Gopmuposanue 6a308bIX KOSHUMUGHbIX
npoyeccos obyuaiowuxca (0ceoeHue Memoo0o8 NOHAHUSA OKPYICAIOWe20 Mupd; NpUMEHeHUue JO0SUYEeCKUX,
UCCIe008amenbCKuUX onepayull, ymeHul pabomams ¢ uHgopmayuetr).

Ba3zoBble 1oruyeckne geicTBUs:



BBISIBIISIT M XapaKTEpU30BaTh CYIIECTBEHHbIE MPU3HAKKM MaTEMaTH4YeCKHX OOBEKTOB, MOHSATHH,
OTHOIIEGHHH MEeXIy TOHATHAMH; (OpMYynIUpoOBaTh ONpENeNieHHs TIOHATHH;  yCTaHABIUBAThH
CYIIECTBEHHBIH NPHU3HAK KIACCU(UKAIMM, OCHOBAHUS JUIi OOOOLIEHWS W CpaBHEHHS, KPUTEPHU
TIPOBOIMMOTO aHAJN3a;

BOCIIpMHHMMAaTh, (pOpMYIIMPOBATH U MPEOOPA30BHIBATH CYXKJCHHUS: YTBEPAUTENbHBIE M OTPUIATENBHEIC,
€IMHUYHBIE, YACTHBIE U O0IINE; YCIOBHEIE;

BBISIBIISITH MaTeMaTHYeCKHe 3aKOHOMEPHOCTH, B3aWMOCBS3M M IPOTHUBOpe4Msi B (pakrax, JaHHBIX,
HaONIONEHUSIX W YTBEPXKACHMSX; TNpeliaraTh KPUTEPHH JUIS BBIIBICHHS 3aKOHOMEPHOCTEH W
NIPOTUBOPEUHIH;

JIeTIaTh BBIBOJIBI C MCIIOJIb30BAHMEM 3aKOHOB JIOTHKH, AEAYKTHBHBIX W MHIYKTUBHBIX YMO3aKJIIOUCHHUH,
YMO3aK/IIOUEHUH 10 aHAJIOTHH;

NPOBOJUTH  CaMOCTOSITENBHO JIOKAa3aTeNbCTBA MaTeMaTHYECKUX YTBEPXKICHUI (TpsMble U OT
NPOTHBHOI0), BBICTPaMBaTh apryMEHTAIMIO, MPUBOJHUTH MPHUMEPBI M KOHTPIPUMEPHI; OOOCHOBHIBATH
COOCTBEHHBIE CYX/IEHHS 1 BBIBOJIBI;

BBIOMpATh crioco0 pemieHust ydyeOHOH 3aj1aun (CpaBHUBATH HECKOJIBKO BapUAHTOB DPEIICHHS, BBIOUPATH
HanOosee MOAXOASIIIMN C Y4ETOM CaMOCTOSITENBHO BBIJICJICHHBIX KPUTEPHUEB).

ba3oBble ucciienoBaTeIbCKNe AeHCTBUA:

HCIIONIB30BaTh BOMPOCHI KaK HCCIIENOBATENBCKHNA HHCTPYMEHT TO3HAHHUS;, (OPMYITHUPOBATH BOIMPOCHI,
(uKcupyolye NpoTUBOpeYre, MpodiieMy, yCTaHABINBATh HCKOMOE U JIaHHOE, (POPMHPOBATh THITOTE3Y,
apryMEHTHPOBATH CBOIO MO3UIIHIO, MHEHHUE;

NPOBOAUTH CAMOCTOSITENIBHO CIUTAHMPOBAHHBIA 3KCIEPUMEHT, HCCICOBAHHE [0 YCTAHOBIICHHIO
OCOOEHHOCTEH MAaTeMaTHYeCKOro OOBEKTa, SIBICHHS, MPOIECCa, BBIABICHHIO 3aBUCHMOCTEH MEXIY
00BEKTaMH, SIBIICHUSIMH, TPOIIECCAMU;

CaMOCTOSITETILHO (hPOPMYIHPOBATH O0OOIICHHUS U BBIBO/IBI TI0 PE3YJIbTaTaM IIPOBEAEHHOTO HAOJIOACHUS,
HCCIICI0BAHUs, OLCHUBATh JOCTOBEPHOCTD IIOJTYYCHHBIX PE3YJIbTATOB, BHIBOJIOB M 0000IICHHIA;
IPOTrHO3UPOBATH BO3MOXKHOE PAa3BUTHE IIPOLIECCa, @ TAKKE BBIABUraTh MPEIIIONIOKEHUS O €r0 Pa3BUTHH
B HOBBIX YCJIOBHSIX.

Pa6ora ¢ undopmanmeii:

2)

BBUIBIATH AeHUIUTH HHOOPMALIMH, JAHHBIX, HCOOXOAMMBIX IS OTBETa HA BOMPOC M IS PELICHHUSI
3aj1a4H;

BeIOMpaTh MH(GOPMALMIO W3 HCTOYHHUKOB DA3IMYHBIX THIIOB, aHAIHU3HPOBATh, CHCTEMAaTH3HPOBATh U
HHTEPIPETHPOBATh HH)OPMAIMIO PA3THYHBIX BUIOB U (POPM MMPEICTABICHIS,

CTPYKTYpHpOBaTh HH(OPMAIMIO, MNPEACTABIAITE €€ B pasiMYHbIX (opMax, HILTIOCTPHPOBATh
rpaguyecky;

OLICHUBATH HaA&KHOCTh HH(POPMALMH [0 CAMOCTOSATEIEHO CHOPMYITUPOBAHHBIM KPUTEPHSIM.
Vhueepcanvhvie KOMMyHuKamugHvle Oelicmeus, 00ecneyusaonm cQOpMUPOBAHHOCHb COYUATbHBIX

HABbIKOG 00YUAIOUUXCSL.
Ooenne:

BOCIIPHHUMATh U (pOPMYIHPOBATEH CY)KICHHS B COOTBETCTBUM C YCJIOBHSMH U LENSAMHU OOIIEHUS; SICHO,
TOYHO, TPAMOTHO BBIPa)KaTh CBOIO TOYKY 3PEHHS B YCTHBIX W MHCHMEHHBIX TEKCTaX, AaBAaTh HOSCHEHHS
TI0 X0y PeIleHHs 3a1a4i, KOMMEHTHPOBATH MOTYYCHHBIH Pe3ylbTaT;

B Xoae OOCYXIeHHUs 3aaBaTh BOIPOCH IO CYIIECTBY OOCYXIaeMOW TEeMBI, MPOOJIEMBI, pemaeMoi
3aJa4yM, BBICKa3bIBATh HICH, HAlleJICHHbIE Ha TOMCK DEIICHHUS; COIOCTaBIITH CBOM CYXICHHSA C
CY)KICHUSIMH JPYTHX YYacTHHKOB JManora, OOHapyKHBaTh pPa3M4Yde W CXOACTBO MO3HMIUH; B
KOPPEKTHOMH (opMe (hOpMyYITUPOBATH pa3HOITIACHS, CBOU BO3PAKSHUS;

NIPENCTaBIIATE PE3YJbTAThl PEICHHS 3a/laull, SKCIIEPHIMEHTA, HCCICOBAHMS, IPOEKTA; CAMOCTOSTEIEHO
BBEIOMPATH (hOpMAT BEICTYIUICHHUS C YIETOM 3a7a4 MPE3CHTAINH U OCOOCHHOCTEH ayIuTOPHH.

CoTpyaHn4ecTBo:

MOHNUMAaTh W HCIIOIH30BaTh MPEUMYIIECTBA KOMAaHAHOW W HMHIWBUAYAJIbHOW PAaOOTHI MPH PELICHUH
y4eOHBIX 33/1a4; MPHHUMATH I€JIb COBMECTHOH AEATEIbHOCTH, TNIAHUPOBATh OPTAHU3ALMIO COBMECTHOM
paboThl, pachpenensiTe BUABI PadOT, JOTOBAapUBATHCS, OOCY)KAATh MPOIECC M Pe3yabTaT paboTH;
0000111aTh MHEHUSI HECKOJIBKUX JIIOJICH;

Y4acTBOBaTh B TPYNIOBHIX (opMmax paboTsl (0OcyxneHus, 0OMEH MHEHHH, «MO3TOBBIE IITYPMBD» H
WHBIE); BBIIIONHATH CBOIO YacTh pabOTHl M KOOPAWHHPOBATH CBOM IEUCTBHS C APYIMMH UIEHAMH



KOMaH/IbI; OI[EHUBAaTh KAYECTBO CBOET'O BKJIA/Ia B OOIIMH MPOAYKT IO KPUTEPHUSIM, C(HOPMYITUPOBAHHBIM
Y4aCTHUKaMH B3aUMOJIEHCTBUSL.
3) Vuusepcanvuvie pezynamuenvle Oeticmeus, 06ecnevugaom HopmMuposaHue CMbICI08bIX YCHAHOBOK U
JHCUBHEHHBIX HABLIKOS TUYHOCTU.

Camoopranusauus:

®  COCTaBJIATH IUIaH, aJITOPUTM PELICHHS 3a]a4yH, BHIONPATh CIIOCO0 pEeIIeHUS ¢ yIETOM UMEIOIIUXCSI
PECYPCOB M COOCTBEHHBIX BO3MOXKHOCTEH, apryMEHTHPOBATh M KOPPEKTHPOBATh BAPUAHTHI PEILICHUH C
y4E€TOM HOBOM MH(pOpMAIHH.

CaMOKOHTPOJIb:

e BJaJeTh HABHIKAMU II03HABATEIBHONH peIeKcHd Kak OCO3HaHHS COBEpIIAEMbIX JCHCTBUH W
MBICIIUTENBHBIX TIPOLIECCOB, HMX PpE3yNbTaToB; BIAJETh CIIOCOOAaMH CaMOIPOBEPKH, CAMOKOHTPOJIS
npoliecca U pe3ysbTaTa peleHnss MaTeMaTH4eCKON 3a1auu;

e  MpenBUAETh TPYAHOCTH, KOTOPbIE MOTYT BO3HHKHYTh IPH PEILICHUM 3a/adl, BHOCUTh KOPPEKTHBHI B
JEATEIbHOCTh Ha OCHOBE HOBBIX OOCTOSITENBCTB, JAaHHBIX, HAaWIEHHBIX OMIMOOK, BBISBICHHBIX
TPYIHOCTEH;

®  OLEHMBATh COOTBETCTBUE pe3yJbTaTa ILENU M YCIOBHSAM, OOBSICHATH MPUYMHBI JOCTHXKEHHS WIH
HEJIOCTIKEHUsI PE3yNbTaTOB JIESITENbHOCTH, HAXOJWTh OLIMOKY, JaBaTh OLIEHKY HpPUOOpEeTEHHOMY
OIIBITY.

ITPEAMETHBIE PE3YJIBTATHI
10 KJIACC

OneprpoBath MOHATUSIMH: TOYKA, [PSIMasi, TIOCKOCT.

ITpuMeHSITh aKCHOMBI CTEPEOMETPHH U CIICACTBHS U3 HUX MPH PEIICHUH T€OMETPUYECKUX 3a/1au.

OneprpoBath MOHATHSIMH: MAPAILICIBHOCTD M MEPICHIUKYISIPHOCTD MPSIMBIX U [UIOCKOCTEIH.

KnaccuduupoBath B3aHMHOE PAaCIONIOKEHHE MPSMBIX | IIOCKOCTEH B IPOCTPAHCTBE.

OnepupoBath MOHATHAMH: JBYIPAHHBI Yroi, TpaHH [BYIPAaHHOrO yria, pebpo ABYTPaHHOrO Yria,
JIMHEWHBIH YroJl JBYrPAaHHOIO yIiia; TpafyCHas Mepa JIBYIPAHHOTO yIiia.

OnepupoBath MOHATHSIMH: MHOTOIPAHHHK, BBIIYKIBIA W HEBBIIYKIbIH MHOIOTPAHHHK, 3JICMCHTHI
MHOTOTPaHHHKA, TIPABHIIBHBIA MHOTOTPaHHHK.

Pacro3HaBaTh OCHOBHbBIE BHIBI MHOTOTPAHHHKOB (ITHpaMHU[a; MPU3Ma, OPSIMOYTOJbHBIN Mapaiesenuies,
KYy0).

KnaccuduupoBath MHOTOTPaHHHKH, BBIOHpPas OCHOBAHUS [UTs KIIaCCH(DHKAIMH (BBITYKJIbIE M HEBBITYKIIbIE
MHOTOTPaHHUKH; TIPABHIIbHBIE MHOTOIPAHHUKH; PSIMbIE U HAKIIOHHBIC TIPU3MBI, [APaJLIeIeIUIICIbI).

OneprpoBath MOHATHSIMHE: CEKYIIas ILIOCKOCTh, CEUCHIE MHOTOrPAHHHKOB.

OOBSICHSTH TPUHIIUITBI TOCTPOCHHS CEYEHHUM, UCIIONB3YS METO/ CIIEIOB.

CTpOHTh CEUEHHsS MHOTOIPAHHUKOB METOJOM CIICJIOB, BBIMONHATH (BBIHOCHBIE) IUIOCKHE YEPTERU M3
PUCYHKOB MPOCTBIX 0OBEMHBIX (DUIYp: BUJI CBEPXY, COOKY, CHH3Y.

Pemiath 33724l HA HAXOXKICHHE T€OMETPHYECKHX BENMYMH MO 00pasiaM WM alrOpHTMaM, IPUMEHSS
U3BECTHBIC AHAIMTUYECKUE METOABI [PH PEIICHHH CTaHIAPTHBIX MAaTeMATHYECKHX 3a/@4 Ha BBIYKMCICHHE
PAcCTOAHHUI MEXKIy JBYMS TOYKAMH, OT TOYKH J[O MPSIMO#, OT TOYKH JIO INIOCKOCTH, MEXKIY CKPEIIHBAFOIIMMHUCS
OPSIMBIMH.

Pemiath 3a7aui HA HAXOXKIECHHE T€OMETPHYECKHX BENMYMH MO 00pasiaM WM alrOpHTMaM, IPUMEHSS
U3BECTHBIEC AHAMTHYECKHE METOMBI NPHU PEIICHWH CTaHAAPTHBIX MATEMaTHYECKUX 3a/a4 HA BBIYUCICHWE YIJIOB
MEK/TY CKPEIUBAIOIMMUCS TPSIMBIME, MEKY TIPIMOH U IUIOCKOCTHIO, MEXTY IUIOCKOCTSIMH, JIBYIPAHHBIX YIIIOB.

BbIuncisTe 00bEMBI U IUIOMIAJH TTOBEPXHOCTEN MHOTOrPAHHHKOB (IPU3Ma, MHPAMKA) C TPUMEHEHHEM
(OpMYIT; BBIYKCIIATE COOTHOIIEHHS MEK/LY TUIONIAIAMH TIOBEPXHOCTEH, 00bEMaMH TTOTOOHBIX MHOTOIPAHHHKOB.

OneprpoBath MOHSITHAMHA: CAMMETPHS B IPOCTPAHCTBE; LEHTP, OCh U IUIOCKOCTh CHMMETPHUH; IIEHTp, OCh U
IUIOCKOCTh CUMMETPHH (PUTYPBL.

W3BiexaTs, peoOpa3oBbIBATE U HHTEPIPETHPOBATh HHGOPMALHMIO O MPOCTPAHCTBEHHBIX TE€OMETPUYECKHX
(urypax, NpeaCTaBICHHYIO Ha YePTeKax U PHCYHKaX.

IpuMeHsITh TreOMeTpHYecKHe (aKThl JUI PEIICHHS CTEPeOMETPHYECKHX 3ajad, MHPEAroNaratnx
HECKOJIBKO IIIAr0B PELICHNsI, €CITH YCIOBHS MPHMEHEHHs 331aHbI B SIBHOI (hopMe.



HpI/IMCHHTL HpOCTeﬁHIHe nporpaMMHbBIC CpEACTBA W J3JICKTPOHHO-KOMMYHHUKAIIMOHHBIC CUCTCMbBI IIPpU
PCUHICHUHN CTCPCOMETPUICCKUX 3ada4.

HpI/IBOJ_'[I/ITL IpUMEPLI MATEMATUICCKUX 3aKOHOM€pHOCT€I>'I B IIpHUPOAC U KU3HHU, PACIIO3HABATH MPOABJICHUC
3aKOHOB I'€OMCTPUU B UCKYCCTBEC.

HpI/IMCHHTL NOJYYCHHBIC 3HAaHUA Ha IIPAKTUKC: aHAJIU3UPOBATh PCAJbHBIC CUTyallUM W IMPUMCHATH
HU3Y4YCHHBIC TOHATHUA B IMPOLECCE ITOUCKA PCHICHUSA MAaTEMAaTHUCCKU C(i)OpMyJ'IPIpOBaHHOfI HpO6J'IeMI>I, MOICIUPOBATH
PpCaJIbHbIC CUTYAIIUN Ha A3BIKEC FCOMETPHU, UCCIICAO0BATH TOCTPOCHHBIC MOAC/IN C NUCITOJIB30BAHUCM I'COMETPUICCKUX
MOHATHI U TEOpEM, allrapara aJ'Il"e6pLI; peuiatb MNPAKTHYCCKUE 3aJadu, CBA3aHHBIC C HAXO0XKICHUCM
TCOMETPUICCKUX BCJIMYHH.

11 KJIACC

OnepupoBaTh MOHATHAMU: IAITHHIPUYECKAs. MOBEPXHOCT, 00pa3yrollKe MUITHHAPUIECKON TOBEPXHOCTH;
LUTHHIP; KOHMYECKas TIOBEPXHOCTD, 00Pa3yrolie KOHNYECKON MMOBEPXHOCTH, KOHYC; CheprduecKast TOBEPXHOCTb.

Pacnio3naBath Tena BpamieHust (LUIMHIpP, KOHYC, chepa U map).

OOBSICHITB CITOCOOBI TIOTYYEHHUS TN BPAIIEHHS.

KrnaccuduimpoBaTh B3aUMHOE pACIiooXeHHe Chephl U TIIOCKOCTH.

OnepupoBaTh MOHATHUSAMHM: IIAPOBOM CErMEHT, OCHOBAaHHE CEIMEHTa, BBICOTA CETMEHTA; INApOBOW CJIOH,
OCHOBaHHME IAPOBOTO CJIOS, BHICOTA IAPOBOIO CJIOS; IIAPOBOU CEKTOP.

BLI‘-II/ICJ'U[TL O6"béMbI U 1iomaan HOBCpXHOCTCﬁ TCI BpaLHeHI/ISI, FeOMeTpI/I‘{ecKI/IX T€I C HpI/IMeHeHI/IeM
dbopmyit.

OnepupoBaTh MOHSITHUSMH: MHOTOTPaHHMK, BIIHCAaHHBIH B cdepy W ONMUCAHHBIA OKOJO cdepsl; chepa,
BIIMCAaHHAs B MHOFOFpaHHI/IK HUJIN TCII0 Bpal_ueHI/Iﬂ.

BLI‘-II/ICJ'U[TL COOTHOLICHUS MC)K}ly IomaasaMun HOBerHOCTeﬁ u 06’béMaMI/I HO}IO6HI)IX TCI.

N306paxath n3ydaembie GUTYpPHI OT PYKH M C IPUMEHEHHEM TIPOCTBIX YePTEKHBIX HHCTPYMEHTOB.

BeImonHsATh (BBIHOCHBIE) TIOCKHE YEPTEKU U3 PUCYHKOB MPOCTBIX OOBEMHBIX (HIYp: BHI CBEpPXY, COOKY,
CHHU3Y; CTPOUThH CEUCHHUS T BPAIICHHUSL.

H3Biiekarsh, HHTEPIPETUPOBATH M MPEOOPA30BBIBATH HHPOPMAIMIO O MPOCTPAHCTBEHHBIX TEOMETPHUCCKUX
¢burypax, npeaCcTaBICHHYIO Ha YePTEKaX U PUCYHKAX.

OreprpoBaTh MOHATHEM BEKTOP B IMPOCTPAHCTRE.

BBIONHATE JEHCTBHS CIOKEHUSI BEKTOPOB, BBIYMTAHMS BEKTOPOB M YMHOKEHHSI BEKTOpa Ha YHCIIO,
00BIICHATEH, KAKUMH CBOMCTBaMHU OHH O0JIAIaoT.

[IpuMeHsATh TPaBUIIO TIApaJIICICIUIIEA.

OneprpoBaTh MOHSITHSIMH: JEKapTOBBI KOOPIMHATHI B MPOCTPAHCTBE, BEKTOP, MOMYJb BEKTOPA, PABEHCTBO
BEKTOPOB, KOOPAWHATHI BEKTOPA, YOI MEXIy BEKTOPAMH, CKAJSAPHOE MPOM3BEIACHUE BEKTOPOB, KOJUTMHEAPHBIC U
KOMILTaHAPHbBIE BEKTOPHI.

Haxomuts cymMMy BEKTOpOB M MPOM3BEICHHE BEKTOpPa Ha YHCIO, Yroll MEKIY BEKTOpaMH, CKaISPHOE
MPOU3BEICHIE, PACKIIABIBATE BEKTOP IO JIBYM HEKOJUTHHEAPHBIM BEKTOPAM.

3ajaBath MIOCKOCTH YPaBHEHHUEM B JICKAPTOBOM CHCTEME KOOP IMHAT.

[puMensaTh TeoMeTpudeckre (aKThl IS pEHIeHHs CTEPEOMETPHUUYECKUX 3a1ad, MpPEearoIaratorimx
HECKOJIBKO IIIArOB PEIICHMs, €CIIM YCIOBHS IIPUMEHEHHNS 3a1aHbl B ABHOH (opme.

Perriath mpocTeiiiime reoMeTpuuecKre 3a1a9r Ha IPUMEHEHHE BEKTOPHO-KOOPINHATHOTO METOIA.

Pemrrath 3amaun Ha OKA3aTELCTBO MATEMATHUECKUX OTHOIICHHUN M HAXOXKICHHE T€OMETPUUECKUAX BETHUHH
0 00pasIEaM WK aJropUTMaM, IPUMEHSS H3BECTHBIE METOIBI IIPU PEIICHUH CTAaHIAPTHBIX MATEMATHIECKHX 3a7ad.

[puMeHATh TPOCTEHIHE TPOTPAMMHBIE CPEACTBA M 3JIEKTPOHHO-KOMMYHHKAIMOHHBIE CHCTEMBI TIPH
PEIICHNH CTEPEOMETPHUIECKHIX 3a/1ad.

[puBOIUTE MPUMEPEI MATEMATHUECKMX 3aKOHOMEPHOCTEH B MPUPOJIE W KU3HH, PACIIO3HABATH TPOSBIICHHE
3aKOHOB T€OMETPUH B MCKYCCTBE.

[MpuMeHATh TIONyYEHHBIC 3HAHMWS Ha TPAKTHKE: AHAIW3NPOBATH pEANbHBIC CHUTYallid W TPUMEHSTH
M3yUCHHBIE TIOHATHSA B TIPOIIECCE TIONCKA PEIIEHNsT MaTEMATHUECKH C(HOPMYITUPOBAHHON TIPOOIEMBI, MOJIEITUPOBATh
peasbHbIE CUTYAIIUHU HA S3bIKE TEOMETPHHU, UCCIIEI0BAThH MOCTPOSHHBIE MOJICIH C HCIIOIb30BAHUEM T€OMETPHUYECKHUX
MOHATHH ¥ TeopeM, ammapara aireOpbl; pelaTh OPAKTHYECKUE 3a/1aud, CBS3aHHBIE C HAXOXKICHUEM
FEOMETPUYUECKHUX BEITHIHH.



TEMATHYECKOE IINTAHMPOBAHUE

10 KJIIACC
KosangecTBo yacoB DJIeKTPOHHBbIE
Ne HaumeHoBaHMe pa3iejioB U TeM (uudpoBbie)
KouTtpoabnbie IIpakTnuyeckue
n/n NPOrpaMMBI Bcero o0pa3oBaTesbHbIE
padoThI padoThI
pecypcsl
1 BBenenue B crepeoMeTpHio 10
) [IpsMBbIe 1 TNIOCKOCTH B IPOCTPAHCTBE. 12 1
[MapamienbHOCTh NPSMBIX U IIOCKOCTEH
3 [leprieHANKYIAPHOCTD MPSIMBIX U IIIOCKOCTEM 12
4 VYrisl MeXIy NPSMBIMU U IIIOCKOCTAMU 10 1
5 MHororpaHHUKH 11 1
6 OOBEMBI MHOTOTPAHHUKOB 1
7 [ToBTOpEHME: CeUeH s, PACCTOSIHUS U YTJIbI 1
OBIIEE KOJIMYECTBO YACOB I10 I[TPOI'PAMME 68 5 0




11 KJIACC

HaumenoBaHue pa3ieioB H TeM

KoanuecTBo 4acoB

DJIeKTPOHHBbIE (HU(PPOBHIE)

Ne ni/m KonTpoabhsbie IIpakTnyeckue
MPOrpaMMbl Bcero 00pa3oBaTeIbHBIE PEeCYPChI
padoThI padoThI
Tena BpateHus 12
OOBEMEI Tel 5
BekTopbl ¥ KOOPIMHATEI B IIPOCTPAHCTBE 10
IToBTOpeHue, 0000IICHIE, CHCTEMATH3AIINS 7 1
3HAHUI
OBHIEE KOJIMYECTBO YACOB I10 I[TPO'PAMME 34 3 0







IHOYPOYHOE IIVIAHUPOBAHHUE
10 KVIACC

Ne
n/n

Tema ypoka

KoaunuyecTBo 4acoB

Bcero

KonTtpoibHbie
padoTsI

IIpakTH4eckue
padoThbI

Jara
U3ydeHus

DJIeKTPOHHbIE
uudposbie
o0pa3oBaTe/ibHbIE

pecypchbl

OcCHOBHBIE IOHATHS CTEPEOMETPUU: TOUKA,
npsimasi, IIO0CKOCTb, IPOCTPAHCTBO.
[IpaBuna n3o0pakeHus: Ha pUCYHKaX:
1300pakeHus IIIOCKOCTEH, MapalieIbHbIX
MPSIMBIX (OTPE3KOB), CEPETUHBI OTPE3KA

IlonsTHs: MEPpECCKArOIMECHA IIIIOCKOCTH,
nepeceKarommecs npsamMas U MI1I0CKOCTb

IlousTus: MEPECCKAOINUECH IIIIOCKOCTH,
nepeCceKarommecs npsamMas U MI0CKOCTb

3HaKOMCTBO C MHOIr'orpaHHUKamMu,
I/I306pa}K€HI/IC MHOTOI'PaHHHUKOB Ha
PUCYHKAX, Ha IPOCKIUOHHBIX YEPTEKAX

HauanpHbie cBeficHUS 0 KyOe U TupamMue,
ux pa3BEPTKU U Mozenu. CeueHus
MHOTOTPaHHUKOB

HavaneHble cBeieHus 0 Kyoe U mupamue,
ux pa3BEépTku u Mojenu. CeueHus
MHOTOTPaHHUKOB

[ToHsTHE 00 AKCHOMATHYECKOM
MOCTPOCHUHU CTCPCOMETPHUUN:. AKCUOMBI
CTCPCOMCTPUH U CICACTBUA U3 HUX




TTonsaTre 00 aKCHOMATUYECKOM

8 MOCTPOCHUU CTEPEOMETPHUU: AaKCUOMBI
CTEPEOMETPUHU U CIECACTBUS U3 HUX
[TonsiTHE 00 AKCHOMATUYECKOM

9 MOCTPOCHUU CTEPEOMETPHU: AKCUOMBI
CTEPEOMETPUHU U CIECACTBUS U3 HUX
[Tonsatue 06 akcCHOMaTHYECKOM

10 MMOCTPOCHUU CTEPEOMETPHH: AKCUOMBI
CTEPEOMETPUHU U CIIEACTBUS U3 HUX
B3anMHOe€ pacnoiokeHue npsiIMbIX B

11 MMPOCTPAHCTBE: TIEPECEKAIOITUECS,
MapajuieIbHbIE U CKPEIIMBAIONIAECS
MpsSIMbIE
[TapannenbHOCTHh NPSIMBIX U TJIOCKOCTEH B

12 MIPOCTPAHCTBE: Mapaljie/IbHbIE MPSMBIC B
MIPOCTPAHCTBE; MapaIeIbHOCTh TPEX
MIPSIMBIX
[TapanienbHOCTh MPSAMBIX U INIOCKOCTEH B

13 npoctpaHctse: [lapannenbHOCTh NPAMOil U
IJI0CKOCTH

14 VYTi1bl ¢ cOHaNpaBiICHHBIMU CTOPOHAMU

15 VYros Mexay NpsMbIMU B TPOCTPAHCTBE

16 VYros Mex 1y NpsMbIMU B TPOCTPAHCTBE

17 [TapannenbHOCTH MIOCKOCTEH:
napajuieJbHbIe TUIOCKOCTH

18 CBoiicTBa napajjienbHbIX IIOCKOCTEN

19 [Ipocreiimre npocTpaHCTBEHHBIE (PUTYPHI

Ha TUIOCKOCTH: T€Tpadp, KyO,




napaJuieseuIe/]

20 [TocTpoenue ceueHwmii

21 [TocTpoenue ceuenuit
KonTpomnsHas padora o Teme "[Ipsimbie u

22 MIJIOCKOCTH B TIPOCTPAHCTRBE.
[TapanienbHOCTb NPAMBIX U IIIOCKOCTER"
[lepneHMKyYISIPHOCTD NPAMOU U

23 TUTOCKOCTH: TIEPIICHIUKYIISIPHBIC TIPSIMBIC B
MIPOCTPAHCTBE

24 [IpsiMble mapayenbHbIe U
MePIEeHIUKYIIIPHBIE K IJIOCKOCTH

o5 [IpsiMble mapaienbHbIe U
MePIEeHIUKYIIIPHBIE K IJIOCKOCTH

26 [Ipu3Hak neprneHIuKyIIpHOCTH IPSIMOU U
IIJIOCKOCTH

97 [Ipu3Hak neprneHauKyIIpHOCTH IPSIMON U
IIJIOCKOCTH

08 TeopeMa o mpsMOI NMEPIICHANKYIISIPHOMN
IIJIOCKOCTH

29 TeopeMa o mpsMOi NMEPICHANKYIISIPHOMN
MJIOCKOCTH

30 Teopema o npsIMOIt EpIIEHIUKYIIPHON
MJIOCKOCTH
[lepnenuKyIIsip ¥ HAKIIOHHBIE: PACCTOSIHUE

31 OT TOYKH JI0 IIJIOCKOCTH, PACCTOSIHUE OT
MIPSIMOM JI0 IJIIOCKOCTH

39 [lepnieHIuKyIIIp M HAKJIIOHHBIE: PACCTOSIHUE

OT TOYKHU 0 IUIOCKOCTH, PpACCTOSIHHUEC OT




IPSIMOM 10 IIJIOCKOCTH

[lepnenuKyIsip ¥ HAKJIIOHHBIE: PACCTOSIHUE

33 OT TOYKH JI0 IUIOCKOCTH, PACCTOSIHUE OT
HPSIMOM J0 IIJIOCKOCTH
[lepnieHIuKyIsIp 1 HAKJIIOHHBIE: PACCTOSTHUE

34 OT TOYKH JI0 IJIOCKOCTH, PACCTOSIHUE OT
MPSIMOM 10 MIJIOCKOCTH

35 VYTIbl B IPOCTPAHCTBE: YTOJI MEXKIY
MIPSIMOM M IIJIOCKOCTBIO

36 JIByrpaHHBIN yroJi, TMHEHHBIN yrom
JBYTPAHHOTIO yIiia

37 JIByrpaHHBIN yroJi, TMHEHHBIN yrom
JBYTPAHHOTIO yIiia
[TepieHAMKYASIPHOCTD MIOCKOCTEM:

38 MPU3HAK MEPIEHANKYIIPHOCTH ABYX
IIJIOCKOCTEMN
[TepieHAMKYIAPHOCTD MIOCKOCTEM:

39 MIPU3HAK MEPHEHIUKYISIPHOCTU JBYX
IIJIOCKOCTEMN
[lepnieHAMKYASIPHOCTD MIOCKOCTEM:

40 MIPU3HAK MEPHEHIUKYISIPHOCTU JBYX
IIJIOCKOCTEMN

41 Teopema o Tpéx mepneHAUKYIIpax

42 Teopema o Tpéx mepneHAUKYIIpax

43 Teopema o TpEX nmepneHAUKYIIpax
KonTponpHast paboTa o Temam

44 "[lepneH IMKYISPHOCTD NPSAMBIX U

Al

wiockocTel" u "YTiabl MeXAy NPSIMBIMU U




I0CKOCTSIMA"

45

ITonsarue MHOI'OrpaiHrkKa, OCHOBHBIC
OJICMCHTBI MHOI'OI'paHHUKA, BBIITYKIIbIC U
HECBBIITYKJIBIC MHOTOT'PAHHUKHU, pa313épTKa
MHOT'OI'paHHHKa

46

[Ipu3ma: N-yronpHas npusma; rpaHu U
OCHOBAHUS IPU3MBI; IPsIMasi ¥ HAaKJIOHHAs
MIPU3MBbI; OOKOBAs U MOJIHAS TOBEPXHOCTh
MIPU3MBI

47

[Tapamrenenunen, TpsIMOYTOJIbHBIN
napajJiesIenuIe] ¥ ero CBoicTBa

48

[Inpamuia: N-yrosibHast NMpaMKuIa, TPAHU U
OCHOBAaHHME MUPaAMUIBI; OOKOBas U IOJIHAas
[MOBEPXHOCTh MUPAMHU/IbI; IPABUIIbHAS U
ycedu€HHas nupamMuaa

49

[IpaBunbHBIE MHOTOTPAHHUKHU: TTOHSITHE
MPaBUJIBHOTO MHOTOTPAHHUKA; TPaBUIIbHAS
pu3Ma 1 npaBujibHas MUPaMHUIa;
MIpaBUJIbHAS TPEYTOJIbHAS MUpAMUIA U
MIPaBUJIbHBIN TETpadIp; KyO

50

Hpe,[[CTaBJ'IeHI/Ie O IMPpaBUJIBHBIX
MHOTI'OI'paHHHUKAX: OKTasAp, JO0ACKaAp U
HKOCas’ap.

51

CuMMeTpus B IPOCTPAHCTBE: CUMMETPHS
OTHOCHUTEIIHO TOYKH, MPSMO, TIIOCKOCTH.
DNeMEeHThl CAMMETPUH B TUPaMUIAX,
napajuieNienuneaax, npaBuiIbHbIX
MHOTOTPaHHUKAX




Brrunciaenue 31eMEHTOB MHOI'OI'paHHUKOB:

52 . 1
pE€Opa, uaroHau, yribl
[Tnomanas 60KOBOI MOBEPXHOCTH M ITOJTHON
53 MMOBEPXHOCTH MIPSIMON TIPU3MBI, TUIOIATH 1
OCHOBaHUH, TeopeMa 0 OOKOBOM
MTOBEPXHOCTH TIPSIMON TIPU3MBI
[Tnomaas 60KOBOM MOBEPXHOCTH U
54 MTOBEPXHOCTH MIPABWIIBHOM MUPaAMUJIBI, 1
TeopeMa O IO OOKOBOI MOBEPXHOCTH
YCEYEHHOM MUPAMMJIBI
55 KonTponsHas pabora no teme 1
"MHOrorpaHHuKH"
56 [onsitne 06 00BEME 1
57 O06bEM TMpaMu B! 1
58 O06BEM TMpaMuUIBI 1
59 O06BEM TMpaMuUIBI 1
60 O06BEM TMpaMuUIBI 1
61 O06BEM TPU3MBI 1
62 O06BEM TPU3MBI 1
63 O06BEM TPU3MBI 1
64 Kontponsnas paborta no teme "OO0bEMBI 1
MHOTOI'PaHHUKOB"
[ToBTOpEHue, 06001IeHNEe CUCTEMAaTH3ALIUS
65 3HaHu#. [locTpoeHue ceueHmii B 1
MHOTOTpaHHUKE
[ToBTOpEHue, 0600IIeHNEe CUCTEMATH3AIIHS
66 3HaHMW. Beruncinenue paccTosHUN: MEX Y 1

ABYMA TOYKaMH, OT TOUKHU OO HpﬂMOﬁ, oT




TOYKH 10 IIIOCKOCTU, MCIKIAY
CKpCUIMBAOIIUMHUCS ITPAMBIMUA

67 Hrorosas koHTposbHAs paboTa

[ToBTOpEHUE, 0000IICHNE CUCTEMATH3AIIHS
3HaHUM. BBIYMCIIEHHE YIII0B: MEXIY

68 CKPEIIMBAIOIIUMHUCS MPSIMBIMH, MEXTY
NPSIMOM M TUIOCKOCTBIO, IBYTPAHHBIX

YTJI0B, YIJIOB MCXKIY IMIIOCKOCTAMU

OBIIEE KOJIMYECTBO YACOB I1O
[TPOTPAMME

68




11 KVIACC

Ne i/t

Tema ypoka

KoauuecTBO 4acos

Bcero

KonTtpoibHbie
padoTsI

IIpakTH4eckue
padoThbI

Jara
U3ydeHus

DJIEeKTPOHHbIE
uudposbie
o0pa3oBaTe/ibHbIE

pecypchbl

Cdepa u map: neHTp, paanyc, uameTp;
IIOMIA/Ib MIOBEPXHOCTH CHephl

B3aumHoe pacnosnoxenue chepsl u
IUIOCKOCTH; KacaTelbHas INIOCKOCTh K
cdepe; momaab cheps

N3obpaxenue chepsl, mapa Ha
mrockoct. CeueHus mapa

[unmuaapudeckas TOBEPXHOCTH,
00pa3yromue MHIHHIPUIECKOM
MOBEPXHOCTH, OCh IIMITHMHIPUICCKON
MOBEPXHOCTH

Hunuuap: ocHOBaHMS M OOKOBast
MMOBEPXHOCTh, 00pa3yromas u OCh;
IIoIaas OOKOBOM U ITOJIHON
MTOBEPXHOCTH

N3o0paxenne muiInHIpa Ha TI0CKOCTH.
PazpépTka nmnmnnapa. CeyeHus

IUIMHIPA (TJIOCKOCTRIO, TapaJLIeIbHOM
WM MIEPIEHAUKYISIPHOM OCH IIHIIMHAPA)

Konunueckas HoBepXHOCTh, 00pa3yromiue
KOHHYECKOM MOBEPXHOCTH, OCh U
BEpILIMHA KOHUYECKOW MOBEPXHOCTU




Konyc: ocHOBaHue U BepIvHa,

8 o0pa3yrolas 1 0Ch; IIOMAh> OOKOBOM 1
IIOJTHOW ITOBEPXHOCTH
YceuéHHblil KOHYC: oOpasyrouue u

9 BBICOTA; OCHOBAHUA 1 OOKOBas
MTOBEPXHOCTh
N300parkeHne KoHyca Ha MII0CKOCTH.
Pa3Béprka koHyca. CeueHus: KOHyca

10 (TUTOCKOCTBIO, MapaIICIIEHOM
OCHOBAHUIO, ¥ TUIOCKOCTBIO, TTPOXOISATICH
yepe3 BEpUINHY)

11 KoMOuHarms ten BpameHus u
MHOTOTPaHHUKOB
MHOrorpaHHuK, OMUCaHHBIA OKOJIO

12 cdepsr; cepa, BucaHHas B
MHOTOTPaHHUK WJIH B TEJIO BpaLICHUS

13 [Tonsitre 06 06b€Me. OCHOBHBIE
CBOMCTBa 0OBEMOB T

14 O0BEM IUIMHAPA, KOHYCa

15 O06bEM 11apa 1 wiomaas chepsl
[TogoGHbIE Tena B MPOCTPAHCTBE.

16 CooTHOLIEHHS MEX Ty IUTOLIAASIMU
MOBEPXHOCTEH, 00bEMaMHU MOJOOHBIX TE

17 KontponbHas padoTa no temam "Tena
Bpamenus" u "O6beMsl Ten"

18 BexTop Ha MI0CKOCTH U B MPOCTPAHCTBE

19 CrnosxeHue U BBIYUTAHHE BEKTOPOB

20 YMHOK€EHNE BEKTOPa Ha YHUCIIO




21

PasnosxeHnue BexkTopa 1o TpéM
HEKOMILJIaHapHbIM BekTopam. [IpaBuio
napajesenumnesa

22

Pemenne 3amad, CBI3aHHBIX C
IIPUMEHEHHUEM MPABUJI JEUCTBUN C
BEKTOPaMH

23

[IpsiMoyronpHas cucTeMa KOOpIMHAT B
npocTtpancTe. KoopauHaTsl BEKTOpA.
[Ipocreiimume 3a1a4n B KOOpAUHATAX

24

VYron mexay Bekropamu. CkalspHOe
MIPOU3BEICHUE BEKTOPOB

25

Beruncnenue yriioB Mex1y npsMbIMH U
IIJIOCKOCTSIMHA

26

KoopanHaTHO-BEKTOPHBIN METO T TPU
pELIeHUH T€OMETPUUECKUX 3a/1a4

27

KonTtponbHas padota o teme "BekTopbl
Y KOOPJIMHATHI B MPOCTpaHCTBE"

28

[ToBTOpEeHUE, 0600IICHNE 1
cucremaTusanus 3HaHu. OCHOBHBIC
¢urypsl, GhakTel, TEOPEMBI Kypca
IJIAHUMETPUHU

29

[ToBTOpEHUE, 0000IICHNE 1
cucteMmarusanus 3HaHuii. OCHOBHbIE
¢burypsl, GhakThl, TCOPEMBI Kypca
TUTAHUMETPUHN

30

[ToBTOpEHue, 06001EeHNE U
cucTeMaTH3alus 3HaHUH. 3a1aun
TUTAHUMETPUH U METOJIbI UX PEIICHHUSI




[ToBTOpEHue, 0600MIEeHNE U

31 cucTeMaTH3alus 3HaHUi. 3agaun 1
TUIAHUMETPUH U METOJIbl UX PELICHUS
[ToBTOpEHUe, 0600MIICHNE U

39 cucreMartu3anus 3HaHuil. OCHOBHBIC 1
¢burypsl, (hakTel, TEOPEMBI Kypca
CTepPeOMETpUH

33 HroroBast KOHTpOJBbHAS paboTa 1

34 [ToBTOpEHue, 06001mEeHNE U 1
CHCTeMaTH3allKs 3HAHUH

OBHIEE KOJIMYECTBO YACOB I10 34

[TPOI'PAMME







YYEBHO-METOAUYECKOE OBECIIEYEHHUE
OBPA3OBATEJIBHOT' O ITPOLHECCA

OBA3ATEJIBHBIE YYEBHBIE MATEPUAJIBI VIS YYEHUKA

Maremaruka: anreOpa 1 Hayajla MaTEMaTUYECKOTO aHalu3a, reomeTpus. 'eomerpus, 10-11
knaccel/ Atanacsa JI.C., byry3os B.®., Kagomues C.b. u apyrue, AknponepHoe o01ecTBo
«M3narenscTBO «lIpocBemenue»

METOANYECKHUE MATEPUAJIBI VIS YUUTEJA

Maremaruka: anreOpa 1 Hayajla MaTeMaTUYECKOTO aHalu3a, reomeTpus. ['eomerpus, 10-11
knaccel/ Atanacsia JI.C., byry3oB B.®., Kanomues C.b. u apyrue, AkunonepHoe o0111ecTBO
«M3narenbctBO «lIpocBemenue»

S.
6.
7.

HOUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbI CETHU

UHTEPHET

. @enepanbHBI  MEHTP HWHGOPMAIIMOHHO — 00pa3oBaTeNbHBIX PECYPCOB

(®ILHOP):http://fcior.edu.ru

Enunas  xoiwiekmms 1udpoBeix  oOpasoBarenbHbix  pecypcoB  (EK):
http://school-collection.edu.ru

decruBanp negarornyeckux uack "OTkpeIThiid ypok': festival.1september.ru
Pecypcel mopranma st oGmiero
obpazoBanushttp://www.edu.ru/db/portal/sites/school-page.htm

S uy Ha ypok MaTteMaTuku (MeToauueckue pa3padbotku): Www.festival.1september.ru
deepanbHbI HHCTUTYT MEAarornueckux uamepenuit: http://fipi.ru/
Omnuaiig-tectsl EI'D no marematuke: http://ege.yandex.ru/mathematics/

OTkpbITHII OaHK 3amanuii mo mareMmatuke EI'D: http://mathege.ru/or/ege/Main


http://fcior.edu.ru/
http://school-collection.edu.ru/
http://school-collection.edu.ru/
http://festival.1september.ru/
http://www.edu.ru/db/portal/sites/school-page.htm
http://www.edu.ru/db/portal/sites/school-page.htm
http://www.festival.1september.ru/
http://fipi.ru/
http://ege.yandex.ru/mathematics/
http://mathege.ru/or/ege/Main
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