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IHOACHUTEJIBHASA 3AIIMCKA

Pabouas nporpamma yuebHoro kypca «I'eomerpusi» 0a30BOro ypoBHs A 00ydaroImuxcs
10 —11 kmaccoB pa3paboraHa Ha ocHOBe dDenepalibHOrO TOCYIapPCTBEHHOTO 00pa30BaTEIIBHOIO
CTaHJapTa CpenHero o0Iero oOpa3oBaHUsA, C YYETOM COBPEMEHHBIX MHPOBBIX TPEOOBaHMIA,
MPEIbSIBISEMBIX K MaTEeMaTHUYECKOMY OOpa30BaHUIO, M TPAAMIMA POCCUHCKOTO OOpa3OBaHMSL.
Peammzamust  mporpamMmbl  OoOeclieYMBaeT  OBJIAJICHHE  KJIIOYEBBIMH  KOMIIETEHIIHSMH,
COCTaBJSIFOIIMMH OCHOBY [UISI CAMOPA3BUTHUSI U HENPEPHIBHOIO 0O0pa30BaHUS, IEINOCTHOCTH
O0IIEKYIbTYPHOT'0, TMYHOCTHOTO U MO3HABATEIBHOTO Pa3BUTHS JJMYHOCTH 00Y4arOIINXCS.
HEJIX U3YUEHUSA YYEBHOI'O KYPCA

BaxkHocTh yueOHOro Kypca TeOMETpHH Ha YpOBHE cpeqHero oOmiero odpa3oBaHUS
o0ycIlioBJIeHa NPAKTUYECKOW 3HAYMMOCTBIO METalmpelIMETHBIX M MPEIMETHBIX pe3yIbTaToOB
Oo0ydYeHHs] TEOMETPHH B HANPABJICHUH JIMYHOCTHOTO Pa3BHUTUS OOydarommxcs, (GpopMupoBaHUs
(GyHKIMOHAJIBHOW MaTeMaTHYECKOH TpaMOTHOCTH, W3YYEHHUS IPYTMX Yy4eOHBIX U CHUIUIMH.
PazBuTte y oOydvarommxcsi MNpaBUIIBHBIX MPENCTaBICHUNH O CYIIHOCTH U TMPOUCXOXKIACHUH
reoMeTpudYecKux abCcTpakiuii, COOTHOLUIEHUH peajbHOrO U MJI€aJbHOr0, XapaKTepe OTpakeHus
MaTeMaTUYeCKOW HAyKOW SBICHHH U MPOI[ECCOB PEalbHOTO MHUpa, MECTE T€OMETPUHU B CHCTEME
HAyK M POJM MaTEMaTHYEeCKOro MOJECIUPOBAHHWA B HAayyYHOM I[IO3HAHUW M B TPAKTHKE
cmocoOcTByeT (OPMUPOBAHHUIO HAYYHOTO MHPOBO33PEHMS YYalIMXCS, a TakKe KauecTB
MBILUICHUS, HEOOXOAUMBIX JIJIs aJalTallud B COBPEMEHHOM O0IIEeCTBE.

l'eomerpust sBnsiercss oAHUM U3 0a30BBIX IMPEIMETOB HAa YpPOBHE CPEIHEro OOIIEro
00pa3oBaHMsl, TaK KaK 0OecleyrMBaeT BO3MOXKHOCTh WM3Y4YEHMsI KaK IUCIUIUIMH €CTECTBEHHO-
Hay4HOM HAIIPaBJICHHOCTH, TaK U TYMaHUTAPHOM.

Jlorudyeckoe MplnUieHHE, GOPMUPYEMOE MPU U3YYECHUU OOYYAIOIIMMUCS TMOHSTHIHBIX
OCHOB TE€OMETPUM W TIOCTPOCHUHU IEMOYKHA JIOTUYCCKHX YTBEPKJICHHA B XOJE PEIICHUS
TEOMETPUYECKUX 3a/a4, YMEHHUE BBIIIBUTaTh M OINPOBEpPraTh THUIIOTE3bl HEMOCPEICTBEHHO
UCIOJB3YIOTCSl TPH PEIIEHUH 3a/ad eCTECTBEHHO-HAay4YHOro LHKJIA, B YacTHOCTH M3 Kypca
buszuky.

YMeHHne OpUEeHTHPOBAaThCS B IMPOCTPAHCTBE HIPAET CYIIECTBEHHYIO pOJb BO BCEX
obnacTax neaTe’abHOCTH 4enoBeka. OpHeHTalus 4YeloBeKa BO BPEMEHHM U MPOCTPAHCTBE —
HEOOXOJMMOE YCIIOBHE €ro COIHAIBHOrO OBITHS, (OpMa OTpa)X€HUs OKPYKAIOIIEro MHDA,
yCIOBHE  YCHEIIHOTO TO3HAaHWA MW  aKTUBHOTO MpeoOpa3oBaHHs  JI€HCTBUTEIHbHOCTH.
OnepupoBaHue MPOCTPAHCTBEHHBIMU 00pa3aMu 0ObEIUHSAET pa3HbIe BUABI YUeOHOU U TPYAOBOI
NeSITeIbHOCTH, SBIISIETCS OJHUM U3 MPO(EeCCHOHANBHO BA)XKHBIX KAdeCTB, IMO3TOMY aKTyaJbHa
3aja4a (GpopMHUpOBaHMS Y OOYUYaIOIIMXCSl MPOCTPAHCTBEHHOI'O MBIIIIEHHUS KaK Pa3sHOBHIHOCTU
00pa3HOro MbIIUIEHUS — CYIIECTBEHHOINO KOMIIOHEHTa B IIOJIOTOBKE K IPaKTH4EeCKOH
JEeSITEIIbHOCTH TI0 MHOTHM HAIPaBIICHUSM.

Lenb ocBoeHuss mporpamMmbl yueOHOro kypca «l'eomeTpus» Ha 0a30BOM YpOBHE
oOydenusi — oOmeoOpa3oBaTeTbHOE W OOIIEKYJBTYPHOE pa3BUTHE OOYYaIOIMIUXCS depes
obecrieueHue  BO3MOXHOCTH  NPUOOpETEeHHs U HUCIOJb30BAaHUS  CHCTEMaTUYECKUX
TCOMETPUICCKUX 3HAHWN W JCUCTBUM, CIENU(PHUUHBIX T€OMETPUH, BO3MOXKHOCTH YCIEIIHOTO
MPOAOKEHUsT  O0pa3oBaHMA IO  CIEUHMATBHOCTSAM, HE CBS3aHHBIM C  IPHUKJIAJIHBIM
UCIOJIb30BAaHUEM F'€OMETPHH.

[Iporpamma mo reomeTpuu Ha 0a30BOM YpOBHE IpelHa3HaueHa i OO0ydaroIuxcs
CPeIHEH IIKOJBI, HE HCIBITHIBABIINX 3HAYUTEILHBIX 3aTPYJHCHUH Ha YpOBHE OCHOBHOTO
obmero odpaszoBanusi. Takum oOpazom, oOydarommecs Ha 0a30BOM YPOBHE JTOJDKHBI OCBOWTH



o01re MaTeMaTU4YEeCKUE YMEHHS, CBSI3aHHBIE CO CIELU(PUKON reOMETpUH U HEOOXOAUMBIE IS
KHU3HU B COBpEMEHHOM ob1iectBe. KpoMe 3T0ro, OHM UMEIOT BO3MOKHOCTb U3yYUTh T'€OMETPHUIO
6onee ri1y0OOKO, €CiM B JaJIbHEHIIeM BO3HUKHET HEOOXOIMMOCTh B T€OMETPUUYECKUX 3HAHUSX B
poQeCCHOHAILHOMN JAESITEIBHOCTH.

Hoctuxenue Heu OCBOEHHUS MPOrpaMMbI o0ecreunBaercs pelieHuemM
COOTBETCTBYIOIIMX 3aaad. [lpumoputerHbiMu 3agadamMu ocBoeHUs Kypca «l'eomeTpun» Ha
0a3oBoM ypoBHe B 10—11 kiaccax sIBISFOTCS:

e (opMuUpOBaHUE TMPEACTABICHUS O TEOMETPUU KAaK YacTH MHPOBOH KYIbTYpbl U
OCO3HaHME €€ B3aUMOCBSI3U C OKPYXAIOIIUM MUPOM;

e (opMuUpOBaHHE TMPENCTaBICHUS O MHOTOIPAaHHHKAX W TelaX BpalleHUs Kak o
BKHEHIINX MaTeMaTHUYEeCKHX MOJEJIX, MO3BOJSIONINX OMHUCHIBATh U U3y4aTh pPa3HbIE SIBJICHUS
OKpY’KaloIlero Mupa;

e (dopMupOBaHHE YMEHHs pacro3HaBaThb HA 4yepTeXax, MOJAENSIX U B pEaTbHOM MHUPE
MHOTOI'PaHHUKH U TeJla BpalleHUs;

e OBJAQJICHHME METOJaMU peLIeHUs 3aJady Ha T[OCTPOSHHS Ha H300paKEeHHUIX
IIPOCTPAHCTBEHHBIX PUTYD;

e (opMUpOBaHHE YMEHHUS ONEPUPOBATH OCHOBHBIMU MOHSITHSIMH O MHOTOTPAaHHUKAX U
TeJax BPAlEHUs U UX OCHOBHBIMU CBOMCTBaMU;

e OBJIAQJICHHE AITOPUTMaMHU PELICHHS OCHOBHBIX THIOB 3aJay; (opMHpOBaHHE YMEHUS
IPOBOJUTh HECJIOXKHBIE J10KA3aTENbHBIE PACCYKJIEHUS B XOJAE PEILICHUS CTEPEOMETPUUYECKUX
3a/1a4 ¥ 3a]1a4 C MPaKTUYECKUM COJEPKaHHUEM;

® pa3BUTHE WHTEIUIEKTYAJIbHBIX U TBOPYECKUX CIIOCOOHOCTEH  OOydarommxcs,
[I03HABATEJIbHON aKTUBHOCTH, HCCIIEI0BATENbCKUX YMEHUM, KPUTUUHOCTH MBIIILJICHHUS;

e (opmupoBaHrue (YHKIHOHAJIbHOW T'PaMOTHOCTH, PEJIEBAHTHOW T'€OMETPUM: YMEHHE
pacrio3HaBaTh MPOSABIECHUS TE€OMETPUUYECKUX TMOHATHHI, OOBEKTOB M 3aKOHOMEpPHOCTEH B
peaNbHBIX KU3HEHHBIX CUTYAIUSAX U MPH U3YYEHUU IPYTUX YUEOHBIX MPEIMETOB, MPOSBICHUS
3aBUCHUMOCTEH M 3aKOHOMEPHOCTEH, (OopMyIMpoBaTh MX Ha S3bIKE I'€OMETPUU U CO3/1aBaTh
reoMeTpUYecKue MOJENH, MPUMEHATh OCBOCHHBIM TeOMETpHYECKHH ammapar IJisi pelleHus
MPaKTUKO-OPUEHTUPOBAHHBIX 33/1a4, MHTEPIPETUPOBAThH U OLICHUBATH MOJYYCHHBIC PE3YIbTATHI.

OTnMuuTEeNnEHON 0CO0EHHOCTHIO IIPOTPAMMBI SIBIISIETCS BKIIIOYEHHE B KYPC CTEPEOMETPUHN
B Hauaje €ero u3y4YeHHUs 3a/ad, pellaeMblX Ha YypPOBHE HWHTYUTHUBHOI'O TIO3HAHUS, H
ornpenenéHHbIM 00pa3oM OpraHu3oBaHHas paboTa HaJ HUMH, YTO CIHOCOOCTBYIOT DPa3BUTHIO
JIOTUYECKOTO U TMPOCTPAHCTBEHHOTO MBIILIEHUSI, CTUMYJIUPYET NPOTEKAaHUE HMHTYUTHUBHBIX
IIPOLIECCOB, MOTUBHUPYET K JaJbHEHIIEMY N3YUEHHIO MPEAMETA.

[Ipenmourenne OTHAETCS HAIJIAIHO-KOHCTPYKTHUBHOMY MeETONy OOYYEHHUs, TO €CTh
TEOPETUYECKUE 3HAaHHUS HMEIOT B CBOCH OCHOBE UYYBCTBEHHOCTb IPEIMETHO-NPAKTHUYECKON
NesITeNbHOCTU. Pa3BUTHME NPOCTPAaHCTBEHHBIX MPEACTABICHUNH Yy ydalmmxcsi B Kypce
CTEpEOMETPUH IPOBOAUTCSA 3a CUET PELIeHMs 3a]]a4 Ha CO3aHHE MPOCTPAaHCTBEHHBIX 00pa30oB U
3ajlad Ha OIEepUpPOBAHHE NPOCTPaHCTBEHHbIMM oOpa3zamu. Co3maHue oOpa3a MNPOBOJUTCS C
OIOPOM Ha HATJISIIHOCTh, @ OIEPUPOBAHKE 00PAa30M — B YCJIOBHUSAX OTBJICYEHUS OT HAIJIAHOCTH,
MBICJICHHOI'O U3MEHEHUS €ro HCXOJIHOTO CO/IepKaHUS.

OcHoBHBIE conepkaTenbHble JMHUM Kypca «['eomerpuum» B 10-11 kjaccax:
«MHuororpasHukmn», «IIpsiMple U IUIOCKOCTH B IpocTpaHcTBey, «Tena BpameHus», «BekTopsl 1
KOOpPJMHATHI B TPOCTpaHCTBE». POpMUPOBAHUE JIOTHYECKUX YMEHHUH pacrpeensieTcss He TOJBKO
[0 COJEp)KaTEIbHBIM JIMHUSAM, HO M IO rojaM OOydeHHs Ha ypOBHE CpEIHEro OOIIero
00pa3oBaHMsI.



Copepxanue oOpa3oBaHMs, COOTBETCTBYIOIIEE MPEAMETHBIM pe3yibTaTaM OCBOCHUS
paboueii mporpaMMbl, pacnpeaeaEHHbIM 10 rojilaM 00y4eHusi, CTPyKTYpHUPOBAHO TaKUM 00pa3oM,
YTOOBI ~ OBJIAJICHHME TCOMETPUYECKUMH  TOHATUSMU W  HABBIKAMH  OCYIIECTBIISIOCH
MOCJIEIOBATEIbHO W TOCTYIMATEIbHO, C COOJIOACHUEM NPHHIUIA MPEeMCTBEHHOCTH, UYTOOBI
HOBBIC 3HAHUS BKJIFOYAJUCh B OOIIYIO CHCTEMY I'€OMETPHYCCKUX MPEICTaBIICHUH 00yJaroIuxcs,
pacimpsist ¥ yriryosisist €€, 00pas3ysi IpOYHbIE MHOKECTBEHHBIE CBSI3H.

MECTO YYEBHOI'O KYPCA B YYEGHOM IIVTIAHE

Ha u3yuenue reomerpun otBoauTcs 2 yaca B Henenmo B 10 kiacce u 1 yac B Henmenmo B 11

KJIacce, BCero 3a JiBa rojaa ooydeHus - 102 ydeOHBIX daca.

COJEP)KAHME YYEBHOT'O KYPCA «TEOMETPHSI»
(BA30BbIil YPOBEHD)
10 KJIACC

IIpsiMble ¥ IVIOCKOCTH B IPOCTPAHCTBE

OcHoBHBIE OHATHS cTepeomeTpun. Touka, npsMas, INIOCKOCTb, IPOCTpaHCTBO. [IoHATHE
00 aKCHOMaTH4YECKOM ITIOCTPOEHHH CTEPEOMETPUU: AKCUOMBI CTEPEOMETPUU U CIIEJCTBHS U3 HUX.

B3aumHOe pacrnosiokeHue NpsMbIX B IPOCTPAHCTBE: NIEPECEKAIOIIMECS, TTapaJUIEIbHbIE U
CKpeluBaromecss mnpsamele. I[lapamienpbHOCTs NPAMBIX M IJIOCKOCTEH B IPOCTPAHCTBE:
napajulejbHble IPsMbIE B IPOCTPAHCTBE; MApaUIEIbHOCTh TPEX MPSIMBIX; IapaJlIebHOCTD
OpAMON M IUIOCKOCTU. YTibl C COHAIPaBJICHHBIMU CTOPOHAMH; yroJl MEXAY HIpsAMBbIMU B
npoctpaHcTBe.  IlapannenbHOCT,  MJIOCKOCTEM:  mapajuielibHble  MJIOCKOCTH;  CBOMCTBA
napajuleNbHbIX 1ocKocTel. [IpocTeiiime npocTpaHcTBEHHbIE (GUTYpBI HA TIIIOCKOCTU: TETPa’Ip,
KyO, mapajuiesnenunes; IOCTpPOCHUE CeUEeHUH.

[lepnenavKynsApHOCT, OPSAMOM M IUIOCKOCTH: IEPHEHIUKYJApPHBIE IpsIMBIE B
MIPOCTPaHCTBE, MpPsSMBbIE€ Napauie]bHblE W NEPHEHANKYJISAPHbIE K IJIOCKOCTH, IIPU3HAK
MEPIEHANKYIAPHOCTH MPSIMOA UM IUIOCKOCTH, TeopeMa O MpsMOM NepHeHIUKYISIPHOU
IIJIOCKOCTU. YTJbl B MPOCTPAHCTBE: YTOJd MEXAY NPAMOHW M IJIOCKOCTBIO; JBYTPaHHBIM yrodi,
JUHENHBIA yroa JIBYrpaHHOro yria. [IepneHauKyiasp W HaKJIOHHBIE: pacCTOSTHUE OT TOYKH J0
IUIOCKOCTH, PACCTOSIHME OT MPSAMOM 1O IJIOCKOCTH, MPOEKIHs (UTyphl Ha TJIOCKOCTb.
[lepnenAMKyISPHOCTh MIOCKOCTEN: MPU3HAK MEPIEHAUKYIIPHOCTU IBYX IIOCKOcTel. Teopema
0 TPEX MepHEeHIUKYISIPaAX.

MHoOrorpaHHuKHu

IlonATne MHOTOrpaHHMKAa, OCHOBHBIE JJIEMEHTHl MHOIOI'DAHHUKA, BBIIYKJIbIE MU
HEBBIIYKJIbIE MHOTOI'PAaHHMKY; pa3BEPTKAa MHOrorpaHHuka. IIpusma: n-yrospHas npusMma; rpaHu
1 OCHOBAHUS MPU3MBI; IIPsIMasi 1 HAKJIOHHAs IPU3Mbl; OOKOBAasi M MOJIHAS TOBEPXHOCTh MPU3MBI.
[Tapannenenunen, npAMOYIroJIbHBIA MapajuiefienuIen U ero cBorcrsa. [lupamuaa: n-yrojabHas
NUpaMuja, TpaHU M OCHOBAHME NHMpaMHUAbl; OOKOBas M IOJHAs MOBEPXHOCTb HUPAMUJBL;
IpaBUJbHAs M YCEYEHHAs NUpaMuja. OJEMEHTbl Ipu3Mbl M nupamuiasl. IIpaBuibHbIE
MHOTOI'PaHHMKH: NOHATHE NPAaBWJIBHOIO MHOIOTPAaHHMKA; NpaBUJIbHAS NPU3Ma U IMPaBHIIbHAA
NMpaMKJia; IpaBUiIbHAs TPEYroyibHas NUpaMujJa U MpaBUIbHBINA TeTpa’ip; KyO. [IpencraBienue
O IMpaBUJIBHBIX MHOIOIPAaHHMKAX: OKTaj’ap, AOAEKa’Ap M ukocadap. CedeHus HOpPU3MBI U
MApaMUBL.

CummeTpuss B MPOCTPAHCTBE: CUMMETPHUSI OTHOCHTENIBHO TOYKH, NMPSMOH, IUIOCKOCTH.
DneMeHThl CHMMETPUH B MUPAMUJIAx, apajulesenuIe ax, IPaBUIbHbBIX MHOMOTPDAHHUKAX.

Brruncnenue 351eMeHTOB MHOTOTPaHHUKOB: p&0pa, quaroHany, yrisl. [1nomans 60koBoit
MIOBEPXHOCTH M IIOJIHOM MOBEPXHOCTH INPAMOW IPU3MBI, IUIOIIAJAL OCHOBAHUH, Teopema o
OOKOBOH MOBEPXHOCTH MNpsMON mpu3Mbl. Ilnomanbs OOKOBOH MOBEPXHOCTH M TOBEPXHOCTH



MIPaBWIBHOW NUpaMHJbl, TEOpeMa O IUIol@au yceuéHHol nupamuisl. [lonstue o0 oObéMe.
O6bEM nupaMuIbl, IPU3MBIL.

[TonoOuble Tema B mpocTpaHcTBe. COOTHONIEHUS MEXKAY IUIOMIAJSIMU IOBEPXHOCTEH,
00bEMaMU MOJTOOHBIX TEI.
11 KJIACC

Tena Bpamenust

[unmuaapuyueckass MOBEPXHOCTh, O00pa3ylolMe LUIMHIPUYECKOH MOBEPXHOCTH, OCh
WIMHAPHYECKON MOBEpXHOCTH. LmmmHap: ocHoBaHMs 1 OOKOBasi MIOBEPXHOCTh, 00pasyroIas u
0Cb; TIJIOIIa/Ib OOKOBOH U MOJTHOM MTOBEPXHOCTH.

Konnueckast moBepXHOCTb, 00pa3ylonye KOHHYECKOH IMOBEPXHOCTH, OCb M BEpIIMHA
KOHMYECKON IMoBepXHOCTH. KoOHyc: OcHOBaHHME M BepLIMHA, O0pas3ylollas M OChb; IUIOIIAIb
OOKOBOH M TOJHOW MOBEPXHOCTH. Y CEUEHHBIH KOHYC: OOpa3yIoIHe M BHICOTA; OCHOBAHUS H
OOKOBast TOBEPXHOCTb.

Cdepa u map: neHTp, paauyc, AUamerp; IJOLIaJb MOBEpXHOCTU cdeprl. B3aumuoe
pacnonioxkeHue cepsl ¥ MI0CKOCTH; KacaTeIbHas INIOCKOCTh K cdepe; miIomanb cQepsl.

N300paxenue Ten BpallleHNs Ha IIIOCKOCTU. Pa3BépTka uaMHIpa U KOHYca.

KomOuHauuu Ten BpaleHuss ¥ MHOIOIPAaHHUKOB. MHOrOrpaHHUK, ONMCAHHBIA OKOJIO
cepsl; cdepa, BiucaHHAs B MHOTOI'pPaHHUK, WIIM TEJIO BPALCHHUS.

[Tonstue 06 o00BEMe. OcHOBHBIC cBoWcTBa 00BEMOB Ten. Teopema 00 oO0BEME
IpsAMOYTOJILHOIO Tapajuienenunena u cieiactsud u3z He€. OO0bEM nuimmHapa, KoHyca. O0béM
mapa v miomaas chepsl.

ITono6usle Tena B mpocTpaHcTBE. COOTHOLIEHUS MEXAY IUIOMAISIMU MOBEPXHOCTEH,
00bEMaMH IONOOHBIX TEIL

Ceuenuss umiIMHApPa (MapaUIebHO M MEPHEHAUKYJISIPHO OCH), CEYECHHUS KOHyca
(mapannenbHOe OCHOBaHUIO U MPOXOJIAIIEE YEPE3 BEPIIMHY), CEUEHUS 1Iapa.

BekTOpbl M KOOPANHATHI B IPOCTPAHCTBE

Bektop Ha mockocth M B npocTtpaHcTBe. CIIO)KEHHME U BBIUUTAHUE BEKTOPOB.
YMHOXEHHE BeKTopa Ha 4ucio. PasnokeHne BeKTOpa 1Mo TpEM HEKOMILIaHapHBIM BEKTOpaM.
IIpaBuno napayenenunena. Pemenue 3anad, CBA3aHHBIX ¢ IPUMEHEHUEM IIPABUI ACHCTBUU C
BekTopamu. [IpsMoyronpHas cuctemMa KOOpAMHAT B NpocTpaHcTBe. KoopamHaTsel BeKTOpa.
[Ipocreiimme 3agaun B KoopauHATaX. Yroil MexAy Bekropamu. CKalsipHOE NpOU3BENCHUE
BEKTOPOB. BplunciieHHE yrioB MexAy NPAMBIMH M INIOCKOCTSAMHU. KOOpAMHATHO-BEKTOPHBIM
METOZ IIPU PELIEHUH F€OMETPUUECKUX 3a1au.

INJIAHUPYEMBIE PE3YJIBTATBI OCBOEHHUSA YYEBHOI'O KYPCA
«TEOMETPUSI» (BA30OBBIIA YPOBEHD)

JUYHOCTHBIE PE3YJIbTATbBI

JInuHOCTHBIE pe3yibTaThl OCBOEHMS MpPOrpamMMmbl yuyeOHOro mpenmera «MaremaTHKa»
XapaKTEepU3yOTCA:

I'paxkganckoe BocUTaHHE:

cOPMHUPOBAHHOCTBIO T'PAKIAHCKOM TMO3UIMH OOyYaromerocss Kak aKTUBHOTO U
OTBETCTBEHHOTO YJICHA POCCHICKOTO OOIIECTBA, MPEACTABICHHEM O MaTEMAaTHYECKUX OCHOBAaX
(YHKIIMOHUPOBAHMS PA3NUYHBIX CTPYKTYp, SBJEHHUN, MpoOLEqyp TIpa)XJaHCKOro o0IlecTBa
(BBIOOpHI, OMpOCHI M Ip.), YMEHHEM B3aUMOJEWCTBOBATh C COLUAIbHBIMM HHCTUTYTaMH B
COOTBETCTBHUU C UX (1)YHKHI/I$[MI/I 1 HA3HAYCHUECM.

IMaTpuoTHYecKoe BOCIIUTAHME:



c(OpMUPOBAHHOCTHIO POCCUMCKOMN I'PaX/1aHCKON UACHTUYHOCTH, YBAKEHUS K IIPOILIOMY
U HACTOSILIEMY POCCHUUCKONM MAaTE€MaTUKH, LEHHOCTHBIM OTHOLIEHHEM K JOCTHKEHUSIM
POCCUHCKHMX MAaTEMATUKOB M POCCHICKOW MAaTEMaTUYECKOM WIKOIbI, K HCIOJIb30BAHUIO ITHX
JTOCTHIKEHUN B IPYTUX HayKaX, TEXHOJOTUSX, chepax SKOHOMUKH.

JlyXOBHO-HPABCTBEHHOI'0 BOCIIUTAHMSA

OCO3HAHUEM JYXOBHBIX IIEHHOCTEH pOCCHICKOro Hapoaa; cQOopMHPOBAHHOCTHIO
HPABCTBEHHOI'0 CO3HAHMS, ITUYECKOr O NOBEICHUS, CBSI3aHHOIO C MPAaKTUYECKUM IPUMEHEHUEM
JOCTHKEHUM HAayKW M JEATENBHOCTBIO YYEHOIO; OCO3HAHMEM JIMYHOIO BKJAJa B IOCTPOCHHE
yCTOMYHUBOTO OYIYIIEro.

JcTeTHYeCKOe BOCIIUTAHME:

ACTETUYECKUM  OTHOLIEHHEM K  MHPY, BKJIIOYasl OCTETUKY MAaTEeMaTU4YECKUX
3aKOHOMEPHOCTEH, OOBEKTOB, 3a/]ay, peHICHUI, pacCyKIEHHH; BOCHPUUMYHUBOCTBIO K
MAaTEMATUYECKUM aCIEKTaM pa3IM4YHbIX BUJOB UCKYCCTBaA.

DusuyecKoe BOCIIUTAHHE:

chOpPMHUPOBAHHOCTHIO yMEHUSI TNPUMEHITh MAaTeMAaTHUYEeCKHE 3HAHUA B HHTEpecax
310pOBOro M 0e30omacHOro odpasa >KU3HHM, OTBETCTBEHHOI'O OTHOLIEHHUS K CBOEMY 310pOBbIO
(3mopoBoe muTaHHE, COATAHCHPOBAHHBIM PEXKHUM 3aHATUN U OTHAbIXA, pEryjsipHas (uznueckas
AKTUBHOCTB); (PM3NYECKOTO COBEPIICHCTBOBAHMS, MIPH 3aHITUSIX CIIOPTUBHO-030POBHUTENHHOM
NS TEbHOCTBIO.

Tpynosoe BocniuTanue:

TOTOBHOCTBIO K TPYAY, OCO3HAHHEM I[EHHOCTH TPYAOMOOWs; HHTEPECOM K Pa3IMYHBbIM
chepam npodeccuoHaNbHOM AEATEIPHOCTH, CBS3aHHBIM C MAaTEMAaTUKOW M €€ MPHIIOKCHUSIMU,
YMEHHEM COBEpIIaTh OCO3HAHHBINA BRIOOp OymyIiel mpodeccuu U pean30BbIBaTh COOCTBEHHBIC
KU3HEHHBIC IUIAHBI; TOTOBHOCTBIO U CIIOCOOHOCTHIO K MAaTEMaTHYEeCKOMY OOpa3OBaHHIO U
caMo00pa30BaHUIO0 Ha MPOTSHKEHUH BCEH KU3HU; TOTOBHOCTHIO K AKTHBHOMY YYacTHIO B
pELIeHNH MPAKTHUYECKUX 3a/1a4 MaTeMaTUYeCKOW HalpaBJIE€HHOCTH.

IKOJIOTHYECKOEe BOCIIUTAHHE:

COPMUPOBAHHOCTHIO JKOJIOTHYECKON KYyIbTYphl, TOHUMAaHUEM BIUSHUS COLMAIBHO-
SKOHOMHYECKUX IPOLECCOB HA COCTOSHUE IHPUPOJHOM M COLMAIBHOM Cpelbl, OCO3HAHUEM
ro0adbHOrO  XapakTepa OSKOJIOTMYECKMX MpoOjieM; OpueHTaluell Ha  IpuUMEHeHHe
MaTeMaTUYECKUX 3HAHUM IS pelIeHus 3a7ad B 00JIACTH OKpY’KaloIlel cpenbl, INIaHUHPOBAHUS
IOCTYIIKOB U OLIEHKH UX BO3MOXHBIX IIOCIEICTBUM JIJIs1 OKPY’KAIOILEH CPEIbl.

IleHHOCTH HAYYHOT'0 IO3HAHMSA:

c(OPMUPOBAHHOCTHIO MHPOBO33PEHHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY YpPOBHIO
pa3BUTHUSL HAYKU U OOIIECTBEHHOM MPaKTUKH, TOHUMAaHUEM MaTeMaTHUeCKOW HayKH KakK CQepsl
YeJIOBEYECKON JeATEeIbHOCTH, 3TAllOB €€ Pa3BUTUSA U 3HAUMMOCTU JJIsl Pa3BUTHUS LIMBUIM3ALIUY;
OBJIAJICHUEM S3BIKOM MaTEMaTUKHM M MATEMATHYECKOM KyJbTYpOW Kak CpEACTBOM IIO3HAHUs
MHUpa; TOTOBHOCTBIO OCYIIECTBJISITH IPOEKTHYHD M HCCIEJOBATEIbCKYIO JEATEIbHOCTb
WHJWBHUAYalIbHO U B TPYIIIE.

METAIIPEAMETHBIE PE3YJIBTATBI

MeranpenMerHble  pe3ysbTaTbl  OCBOEHUS  HPOrpaMMbl  yd4eOHOro  mpeaMmera
«MaTteMaTuka»  XapakTEpU3yIOTCS  OBJAJACHUEM  YHHUBEPCAJIbHBIMU  HO3HABAM EIbHLIMU
OelicmseusmMU,  YHUBEPCANbHLIMU — KOMMYHUKAMUBHBLIMU — OelCmEUAMU,  VHUBEPCATbHbIMU
Dpe2yIamuBHbIMU OetCMBUIMU.

1) Vnusepcanvruvie no3nasamenvuvle Oeticmeus, obecneyusarom @Gopmuposanue
0A306bIX KOCHUMUBHBIX NPOYECCO8 00YUAIOWUXCA (0C80EHUE MEMOO08 NOZHAHUSL OKPYHCAIOUIE2O



MUpa;, npuMeHeHue JOSUHEeCKUX, UCCIe008amenbCKux onepayull, yMeHuti pabomams c
ungopmayueti).

Ba3oBble JJornyeckue 1elcTBUA:

® BBIABIAITh U XapaKTEPHU30BATh CYIICCTBEHHBIC MPU3HAKK MAaTEMATHYECKUX OOBEKTOB,
MOHATUH, OTHOIIEHUH MEXAYy TOHITUAMHU; (HOPMYIHPOBATH  OMpPEIENCHUS] IMOHATUH;
yCTaHABIMBATh CYIIECTBEHHBIH MPU3HAK KJacCU(PHUKAIIMM, OCHOBAHHS s 0000IIeHUus u
CpaBHEHUS, KpUTEPHUH MPOBOAMMOTO aHAJIHN3a;

e BOCIPUHUMATh, (OPMYIUPOBATH U MPEOOPA30OBHIBATH CYXKICHUS: YTBEPAUTEIbHBIC U
OTpUIATEIbHBIC, CAUNHUYHBIC, YACTHBIC U O0IINE; YCIOBHBIE;

® BBIBJSATH MAaTEMaTHYECKHE 3aKOHOMEPHOCTH, B3aWMOCBS3M M TIPOTUBOPEUUS B
(dakTax, JaHHBIX, HAOJIOJACHUSAX W YTBEPXKACHHIX, Mpenjaratb KPUTEPHUH IS BBISBICHHS
3aKOHOMEPHOCTEN U NIPOTUBOPEUYUI;

e JleNaTh BBIBOJBI C MCIOJ30BAaHUEM 3aKOHOB JIOTUKH, ETYKTUBHBIX U MHIYKTUBHBIX
YMO3AKJIK0OY €HU I, YMO3aKJIFOUEHUH 110 aHAJIOTUU;

® IMPOBOJIUTH CAMOCTOSATENLHO JOKA3aTeIbCTBA MATEMAaTUYECKUX  YTBEPKICHHI
(mpsMble W OT TPOTHBHOTO), BBICTpPAWBATh APryMEHTALUIO, TIPUBOJUTH MPUMEPHl U
KOHTPIPUMEPBI; 000CHOBBIBATH COOCTBEHHBIE CYKJICHUS U BHIBOIBI;

e BEIOMpaTh Ccmoco0 pemieHus y4eOHOHM 3amauu (CpaBHHUBATh HECKOJIBKO BAapUAHTOB
peuieHusi, BBIOMpAaTh HauOolee TMOAXOASIIMKA C y4ETOM CaMOCTOSITENHHO BBIIEICHHBIX
KPUTEPHEB).

Ba3oBble uccienoBareibCKue AeiCTBUSA:

® UCIIOJb30BAaTh  BOMNPOCHI  KaK  HCCIENOBATEIbCKUM  MHCTPYMEHT  MO3HAHUS;
(hopMyIHPOBaTH BOMPOCHI, PUKCUPYIOIIUE TPOTUBOPEUHNE, TPOOJIEMY, YCTaHABIMBATh NCKOMOE
U gaHHOE, (HOPMHUPOBATH TUIIOTE3Y, APTYMEHTUPOBATH CBOIO TTO3UIIMIO, MHEHUE;

® TMPOBOJIUTH CAMOCTOSITEIBHO CIUIAHUPOBAHHBIM JKCIEPUMEHT, WCCIICIOBAHHUE 10
YCTaHOBJICHUIO OCOOEHHOCTEW MAaTeMaTHYECKOTO OOBEKTa, SIBJIICHUS, MPOIIECCA, BBISIBJICHUIO
3aBUCUMOCTEH MKy 00BEKTaMU, SIBJICHUSIMH, IPOI[ECCAMU;

® CaMOCTOSITENBHO (OPMYJIUPOBATh OOOOIIEHUS W BBIBOJABI IO  pPe3yJibTaTaMm
MPOBEAEHHOTO HAONIOJEHUS, WCCICNOBAHUs, OIEHWBATh JIOCTOBEPHOCTh  IOJy4EHHBIX
pe3yAbTaTOB, BHIBOJOB U 0000IIEHU;

® I[POTrHO3UPOBATH BO3MOXKHOE  pa3BUTHE Tpollecca, a TakkKe  BBIIBUTATh
NPEAIONIOKEHUS O €r0 Pa3BUTUU B HOBBIX YCIOBUSX.

Pabora ¢ undopmanueii:

® BBIABJIATH AePHUIUTH HHPOpPMAINH, JaHHBIX, HEOOXOAUMBIX JUIsl OTBETa Ha BOMPOC U
JUISL pELIeHUS 3a]1a4u;

e BpIOMpaTh HMHPOPMAIMIO M3 HCTOYHUKOB PA3JIMYHBIX THUIIOB, AaHAJIU3HPOBATH,
CHUCTEMATH3UPOBAaTh M HMHTEPHPETHPOBATH HWH(POPMAIMIO PA3TUYHBIX BUIOB U  (HoOpM
MIpeICTaBJICHNUS,

® CTPYKTypupoBaTh HHGPOPMAIMIO, TPEACTaBIATh €€ B  pa3audHbIX  (dopMmax,
WJUTIOCTPUPOBATh IpaUUECcKu;

® OICHUBATh HAASKHOCTh HMH(POPMAIMU IO CaMOCTOSTEIBHO CPOPMYIMPOBAHHBIM
KpUTEPUSIM.

2) VHusepcanvhvie KOMMYHUKAmMUGHbLE Oelicmaus, 0becneuusaom chopmuposaHHOCms
COYUATILHBIX HABLIKOG 00)UAIOUUXCAL.

OO0uenne:



e BOCIPUHUMATh U POPMYIUPOBATH CYKJEHUS B COOTBETCTBUH C YCIOBUSIMHU U LEISIMU
O0ILeHMsT; SICHO, TOYHO, I'PAMOTHO BBIpaXKaTh CBOK TOYKY 3PEHHMS B YCTHBIX M NHCbMEHHBIX
TEKCTaxX, JaBaTh IOSICHEHUS 110 XOAY peIIeHHs 3aJauyd, KOMMEHTHPOBATh MOJy4YEHHBIN
pe3yibTar;

® B X0Ji¢ OOCYXKJCHUS 3a/1aBaTh BOIPOCHI 10 CYIIECTBY 00CYKIaeMOi TEMBbI, IIPOOJICMBI,
pelraeMoil 3a/auM, BBICKA3bIBATh MJIEH, HAIlCICHHbIC HA TOUCK PEIICHUS; COMOCTABIISATh CBOM
CY)XKIEHHMS C CY)KIEHHSMHU JIPYTHX yYaCTHUKOB JHasiora, OOHapyXHBaTh pa3indhe U CXOJCTBO
MO3UIHI1; B KOPPEKTHOM (hopMme hopMyIHpoBaTh pa3HOIIacus, CBOU BO3PaKEHUS;

® MPEACTAaBIATH Pe3yJbTAaThl PEIICHUS 3a4a4H, SIKCIIEPUMEHTA, UCCIIEI0BaHUs, TPOEKTA;
CaMOCTOSITENIbHO BbIOMpaTh (opMaT BBICTYIUIGHHS C Y4€TOM 3a7ad Mpe3eHTalUu M
0COOEHHOCTEN ayTUTOPHUH.

CorpyannyecTBo:

e TIOHMMAaTh M HCIIOJNB30BATh MPEUMYIIECTBA KOMaHIHOW U MHIWBHUYaTbHOW pabOTHI
IIpU pELIeHUH Y4eOHBIX 3ajay; IPUHHUMATh LE€JIb COBMECTHOM JE€ATENbHOCTH, MJIAHWPOBAThH
OpraHu3alMI0 COBMECTHOM paboOThI, pacrnpenensiTh BUIbl padoOT, JOroBapuUBaThcs, 00CYKIATh
MpoLIecC U pe3yabTaT paboThl; 0000IIaTh MHEHUSI HECKOJIBKUX IO EH;

® y4yacTBOBATbh B IPYNIOBHIX opMax paboThI (00CYykaeHUs, 0OOMEH MHEHHM, «<MO3TrOBbIE
IITYpMBbI» W HHBIE); BBIIOJHATH CBOK 4YacTh PAabOThl M KOOPAMHHUPOBATH CBOM JEHCTBHS C
IpYrMMM 4YJICHAMH KOMAaH[bl; OLIEHMBATh KaueCTBO CBOEr0 BKJIajJa B OOLIMM NPOAYKT IO
KpPUTEPUsM, cPOpMYyIMPOBAaHHBIM YUaCTHUKAMU B3aUMOICHCTBHUS.

3)  VYuueepcanvuvie pecynamuenvie Oeiicmeus, obecneuusarom — @opmuposanue
CMbICTIO8BIX YCIMAHOBOK U HCUZHEHHBIX HABLIKOG TUUHOCTIU.

Camoopranuzanus:

® COCTaBIATH IJIaH, AJITOPUTM pEIICHHs 3a/1a4M, BBIOMPATh CIIOCO0 pEelIeHHs ¢ YIETOM
UMEIOIINXCS PECYPCOB M COOCTBEHHBIX BO3MOXHOCTEH, apryMEHTHPOBATh U KOPPEKTUPOBATH
BapHaHTHI pelIeHUH ¢ Y4ETOM HOBOW MH(pOpMAIUH.

CaMOKOHTPOJIb:

e BJAJETh HaBBIKAMU [I03HABATEIbHOW pe(IeKCHH KaK OCO3HAaHHS COBEpIIaeMbIX
NEUCTBUI M MBICTHTENLHBIX MPOIECCOB, UX PE3yJNbTAaTOB; BIaJAETh CIIOCOOAMU CaMOMpPOBEPKH,
CaMOKOHTPOJIS ITpoliecca U pe3yibTaTa peleHusl MaTeMaTH4ecKol 3a1aun;

® TpeIBUIETb TPYIHOCTH, KOTOPbIE MOT'YT BO3HUKHYTh IPH PEIIEHUH 3aJjaul, BHOCUTh
KOPPEKTUBHI B JESITEIILHOCTh Ha OCHOBE HOBBIX OOCTOATENIbCTB, JaHHBIX, HAWJEHHBIX OLIMOOK,
BBISIBJICHHBIX TPYAHOCTEH;

e OILIEHUMBAaTh COOTBETCTBME peE3yJbTaTa IL€IM M YCJIOBUSAM, OOBSCHSTH IPUYUHBI
JOCTMODKEHUST WJIM HEJOCTHXKEHHUS pE3YyJbTaTOB JESATEIbHOCTH, HAXOAUTh OMIMOKY, JaBaThb
OLIEHKY ITPUOOPETEHHOMY OIIBITY.

MNPEAMETHBIE PE3YJIbTATbBI

10 KJIACC

OmnepupoBaTh MOHATUAMMU: TOUKA, IPSIMast, JIOCKOCTb.

ITpuMeHsTh aKCHOMBI CTEPEOMETPUHU U CIEACTBUS U3 HUX IIPU PEILICHUU T'€OMETPHY ECKHX
3ajad.

OnepupoBaTh MOHATHUSAMU: MAPAJUIEIbHOCTh U TMEPHEHAMKYJISIPHOCTh MpPSAMBIX H
IIJIOCKOCTEH.

KnaccuumupoBats B3aUMHOE pacrnojokeHue MPsIMBIX U TUIOCKOCTEH B MIPOCTPaHCTBE.

OnepupoBaTh MOHATUSAMU: JABYI'PAaHHBIM yroJl, TpaHU JBYIPaHHOrO yria, pedpo
JBYTPAHHOTO YIJIa; TMHEWHBIN Yroj JByTpaHHOIO yriia; 'pajlyCHasi Mepa IBYIPaHHOIO yria.



OnepupoBath MOHSATHSAMH: MHOTOTPAHHHK, BBITYKJBIH W HEBBINYKJIBI MHOTOTPAHHUK,
AJIEMEHTHI MHOT OTPAHHHKA, TPABWIIBHBII MHOTOI'PaHHUK.

Pacno3HaBaTh OCHOBHBIC BUBI MHOTOI'PDAaHHUKOB (TTMpaMuUia; MpHU3Ma, MPSIMOYTOIbHBIH
napajuienenunen, Kyo).

KnaccuduiupoBath MHOTOI'paHHMKH, BbIOMpass OCHOBaHMS IS Kiaccupukanuu
(BBIMTyKJIBIE W HEBBIMYKJbI€ MHOTOTPAHHUKH; MPAaBUIbHbIE MHOTOTPAHHHUKHU; TMPSIMBIE H
HAKJIOHHBIE TTPU3MBI, TAPAJIICIICTUTICIB).

OnepupoBaTh NOHITUSIMH: CEKYIIasl INTIOCKOCTh, CEYE€HNUE MHOTOT' PAHHUKOB.

OOBACHATH TPUHIIUIIBI TOCTPOCHUS CEYCHUI, UCTTONB3YSI METOJ CIICIOB.

CTpouTh ceueHus: MHOTOTPAHHUKOB METOJIOM CII€ZIOB, BBHIMOIHSITH (BBIHOCHBIC) TNIOCKUE
YEepPTEeXKH U3 PUCYHKOB MPOCTHIX 00BEMHBIX (UTYp: BHJI CBEPXY, COOKY, CHU3Y.

Pematp 3amaum Ha HAXOXKICHHE TEOMETPUYECKUX BEIUYMH MO 00paslaM WIH
aNrOpUTMaM, TPUMEHSSI HM3BECTHBIC AHAIMTUYCCKHE METOABl TPU PEIICHUU CTaHIAPTHBIX
MaTEeMaTHYECKUX 33/1ad Ha BBIUMCICHHE PACCTOSHUN MEXKIy IBYMS TOYKAMH, OT TOYKH JI0
MPSIMOM, OT TOYKH JIO TUIOCKOCTH, MEXKY CKPEIIUBAIOIIUMUCS MPSIMBIMH.

Pemate 3amaum Ha HAXOXKICHHE TEOMETPUYECKUX BEIUYMH MO0 00paslaM WIH
QITOPUTMaM, TPHMEHSSI HM3BECTHBIC AHAIMTHYCCKHE METOABl IPU PEIICHUU CTaHIAPTHBIX
MaTeMaTUYECKUX 3a/lad Ha BBIYMCICHUE YIJIOB MEXKIY CKPEIIMBAIOIIMMUCS MPSIMBIMU, MEKIY
IPSAMO U MJIOCKOCTBIO, MEX]Y MIIOCKOCTSAMHU, IBYTPaHHBIX YTJIOB.

Boruncnsate 005EMBI U TUIOIIAIU TOBEPXHOCTE MHOTOI'PaHHUKOB (MIpU3Ma, MUPaMUJIA) C
npUMeHEeHHeM (OpPMYJ; BBIYUCIATH COOTHOWIGHUS MEXIy IUIOM@AASMH TOBEPXHOCTEH,
00BbEMaMHU MMOTOOHBIX MHOTOIPAHHUKOB.

OnepupoBath HOHATUSMHU: CHUMMETPHUS B MPOCTPAHCTBE, IEHTP, OCb U IUIOCKOCTb
CHMMETPHH; LIEHTP, OCh U IIOCKOCTh CUMMETPUHU (DUTYPBHI.

W3Bnekats, mpeoOpa3oBbIBATE M HHTEPIPETUPOBATH MHPOPMAIUIO O MPOCTPAHCTBEHHBIX
reoMeTprudecKux Gpurypax, mpeacTaBICHHYIO Ha YepTEeKax U PUCYHKAX.

[IpumensTy reoMmerpuueckue (akThl NS PEHICHUS CTEPEOMETPUYECKUX —3ajad,
MPENONarafoIIiX HECKOJIBKO IAaroB PEHICHUs, €CITU yCIOBUS MPUMEHEHHS 33/IaHbl B SBHOU
dopme.

[IpuMeHsTh MpOCTEHIEe MPOrpaMMHBIC CPEICTBA M JJICKTPOHHO-KOMMYHHKAIMOHHBIC
CHCTEMBI TIPH PEIICHUH CTEPEOMETPUIESCKHX 3a/1a4.

[IpuBoauTh HpUMEpPHl MaTEMaTUYECKHX 3aKOHOMEPHOCTEH B TMpHUPOAE U KU3HH,
pacro3HaBaTh NPOSBIEHUE 3aKOHOB I'€OMETPUU B UCKYCCTBE.

[IpuMeHsTh TOJlydyeHHBIE 3HAHUS Ha MpaKTUKE: aHATU3UPOBATH pPEasIbHbIE CUTYallUd U
OpPUMEHSATh HW3Y4YCHHBIE TOHSATHS B  TpOIEcce TIOMCKAa pEHIeHUS  MaTeMaTU4YeCKU
copMyITUPOBAHHOM MPOOJIIEMBbI, MOAEIHPOBATh pEANbHBIE CUTYallUd Ha S3BIKE T'€OMETpPHUU,
UCCIIEZIOBATh MOCTPOCHHBIE MOJIEIHU C HCIOJb30BAHHEM T€OMETPUUYECKHX MOHSATHH M TEOpeM,
anmapata anreOpsbl; pelaTh IpaKTUYECKUe 3aJa4H, CBA3aHHbIE C HAXOXKEHHUEM I'eOMETPHUECKUX
BEJIMYUH.

11 KJIACC

OnepupoBatb MOHSTHSIMH: UJIHHIPAYECKast MIOBEPXHOCTD, obpazyromiye
WIMHIPUYECKON MOBEPXHOCTH; IUIHH]IP; KOHHYECKasi TOBEPXHOCTh, 00pa3yIoIIie KOHUIECKON
MOBEPXHOCTH, KOHYC; C(hepruuecKast TOBEpXHOCTb.

PacrioznaBath Tena BpameHus (TUAMHAP, KOHYC, cdepa u map).

OOBACHATH CIIOCOOBI MOTYYEHHSI TEJT BpallleHUsI.

KnaccuuuupoBats B3aMMHOE PacIioIOKeHHe cepbl U TUIOCKOCTH.



OnepupoBaTh MOHATHSAMU: IIAPOBON CETMEHT, OCHOBAHHME CErMEHTa, BBICOTA CETMEHTA;
IApOBOM CJIOM, OCHOBAHUE IAPOBOIrO CJI0sI, BEICOTA IIAPOBOrO CJIOS; IAPOBOM CEKTOP.

Boraucaste 00bEMBI M TIIOMAAN TTOBEPXHOCTEH TENl BPAIICHUS, T€OMETPHUYECKUX TEJ C
npuMeHeHueM Gopmyil.

OnepupoBath MOHATHUSAMH: MHOTOTPAaHHUK, BIHCAHHBIA B cepy M OMHCAHHBIA OKOJIO
cdepsl; chepa, BHUCAHHASI B MHOTOTpAaHHUK WM TEJIO BPAIlCHUSI.

BBMHCIATE COOTHOLICHUS MEXAY IUIOMAASIMH TTOBEPXHOCTEH M 00BbEMaMH MOTOOHBIX
TeN.

N3ob6paxaTh u3yuaembie (QUTYpPBl OT PYKH U C TPUMEHEHHEM MPOCTBIX YEPTEKHBIX
WHCTPYMEHTOB.

BrImonmHATE (BBIHOCHBIE) TUIOCKHE YEPTEXKH M3 PHCYHKOB MPOCTHIX 00BEMHBIX (UTyp:
BHJI CBEpPXY, COOKY, CHU3Y; CTPOHTH CEUCHHSI TEI BPAIICHHUSI.

W3Brekath, HHTEPIPETHPOBATEH U MTPEe0Opa30BBIBATH MHPOPMAIUIO O MPOCTPAHCTBECHHBIX
reOMETPUYECKUX (UTYpax, MPEACTABICHHYIO Ha YepTeXaxX U PUCYHKaAX.

OrnepupoBaTh MOHATUEM BEKTOP B IPOCTPAHCTBE.

BrInoHATE AEHCTBUS CIOKEHHS] BEKTOPOB, BHIYUTAHKS BEKTOPOB U YMHOXKEHHS BEKTOpa
Ha YHCI0, OOBICHAThH, KAKUMH CBOMCTBAMH OHHM 00JIaIaioT.

[IpuMeHSTh TPaBUIIO MapaslieNenuneaa.

OnepupoBath MOHATHSAMH: JIEKAPTOBBI KOOPAWHATHI B MPOCTPAHCTBE, BEKTOp, MOIYJb
BEKTOpa, PaBEHCTBO BEKTOPOB, KOOPAMHATHI BEKTOpAa, Yol MEXKIY BEKTOpaMH, CKalspHOE
MIPOU3Be/IeHNE BEKTOPOB, KOJUTMHEAPHBIE M KOMILJIAHAPHBIE BEKTOPHI.

HaxoauTh cymMMy BEeKTOPOB U MPOU3BEACHNUE BEKTOPA HA YUCIIO, YTOJ MEXKIY BEKTOPaMH,
CKaJISIPHOE MTPOU3BEICHUE, PACKIAIbIBATh BEKTOP MO IBYM HEKOJUTMHEAPHBIM BEKTOPAM.

3a/aBaTh IJIOCKOCTh YPAaBHEHUEM B JICKAPTOBOW CHCTEME KOOPIUHAT.

[IpumensTe TeoMerpuueckue (akThl AN PEHICHUS CTEPEOMETPUYECKUX —3ajad,
MpeIoiaralouX HECKOJBbKO IIAroB pPelIeHUs, €CJIM YCIOBUs MPUMEHEHHUS 3a/laHbl B SIBHOU
dopme.

Pemate mpocrteiiime reoMeTpuyecKMe 3aJayd  Ha  MPUMEHEHHE  BEKTOPHO-
KOOPJAMHATHOI'O METO/1a.

Pemate 3agaum Ha JI0Ka3aTENbCTBO MATEMATHYECKUX OTHOIICHUH M HaXOXKICHUE
T€OMETPUYECKUX BEJIMYWH 10 00pasiiam WM ajJropuTMaM, IMPUMEHSS W3BECTHBIE METOABI TIPH
pellIeHUH CTaHJAaPTHBIX MaTEeMaTHUECKUX 3a/1a4.

[IpumeHnsTh mpocTeiile MporpaMMHbBIE CPEACTBAa U 3JIEKTPOHHO-KOMMYHHKAIIMOHHBIE
CHCTEMBI IPH PEUICHUN CTEPEOMETPUUECKUX 3a1ay.

[IpuBoauTh HpUMEpPHl MaTEMAaTUYECKHX 3aKOHOMEPHOCTEH B TMPHUPOAE U KU3HH,
pacro3HaBaTh MPOSBIEHUE 3aKOHOB FT€OMETPHU B HCKYCCTBE.

[IpuMeHsTh MOJlydyeHHBbIE 3HAHUSA Ha MPAKTUKE: aHAJIM3UPOBATH peajibHble CHUTYallud H
OpPUMEHSTh HW3Y4YCHHBIE TOHSATHS B  TpOIEcce TMOMCKAa pEHIeHUS  MaTeMaTU4YeCKU
copMyITUPOBAHHOM MPOOJIIEMBI, MOAEIHPOBATh pEANbHbIE CUTYallMH Ha S3BIKE T'€OMETpPHUU,
UCCIIEZIOBATh MOCTPOSHHBIE MOJEIH C MCHOJIb30BAHUEM T'€OMETPUUYECKUX TMOHATUI U TeopeM,
amnmapara anreOpsbl; pelmaTh IpaKTHYECKU e 3a1a4H, CBI3aHHbIC C HAXOXKEHUEM I'eOMETPHIECKUX
BEJTUYHH.



TEMATHYECKOE IINTAHUPOBAHUE

10 KJIACC
KoJsnuecTBo yacoB JIEKTPOHHBIE
Ne HaumeHoBaHue pa3aesioB M TeM
Kontpoabnbie | IlpakTtudeckue | (undposbie)
n/n MPOrpaMMBblI Bceero
padoThI padoThI o0pa3oBaTeJIbHbIE
pecypcsl
1 B 10 http://mathege.ru
BEJICHUE B CTEPEOMETPHUIO http://resh.edu.ru/
IIpsiMble U MIIOCKOCTH B MPOCTPAHCTBE. http://mathege.ru
2 . 12 1 :
[TapannensHOCTh TPSAMBIX U ITOCKOCTEN http://resh.edu.ru/
3 IlepneHIUKYIAPHOCTh NPAMBIX U 12 http://mathege.ru
IIJIOCKOCTEN http://resh.edu.ru/
4 Vribel MEXAy NPSIMBIMHU U TIOCKOCTSIMU 10 1 hutp://mathege.
Ay ip http://resh.edu.ru/
http://mathege.ru
> Muororpansnky 1 ! http://resh.edu.ru/
.. http://mathege.ru
6 OO0BEMBI MHOTOTPaHHUKOB 9 1 http://resh.edu.ru/
_ http://mathege.ru
7 [ToBTOpEHueE: ceueHus, paCCTOAHUA U YIJIbI 4 1 http://resh.edu.ru/
OBLIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 68 5 0
11 KJIACC
KoJsun4yecTBo 4yacoB DJIeKTPOHHbIE
Ne HaunmeHoBaHue pa3iesioB U TeM (uudposbie)
KourpoJubnsie | IIpakTuyeckue
n/n MPOrpaMMmal Bcero p p o0pa3oBaTe/ibHbIE
padoTsI padoTsI pecypes
http://www.fipi.ru/
1 Tena Bpamenus 12 http://mathege.ru
http://resh.edu.ru/
.. http://www.fipi.ru/
2 O0BEMbI TEN > ! http://mathege.ru
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http://resh.edu.ru/

http://www.fipi.ru/

BekTopel 1 KOOpAMHATHI B IPOCTPAHCTBE 10 http://mathege.ru
http://resh.edu.ru/
[ToBTOpeHue, 0000IIeHHE, CHCTEMATH3AIINS http://www.fipi.ru/
. ’ ’ 7 http://resh.edu.ru/
SHaHMH http://mathege.ru
OBIIEE KOJIMYECTBO YACOB I10 34

I[TPOTPAMME
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ITHOYPOYHOE IIVTAHUPOBAHUE

10 KJIACC
No KoauuecTBO 4acos
Tema ypoka
n/n Bcero
OCHOBHBIE MTOHATHS CTEPEOMETPHUU: TOUKA, IIPsiMasi, JI0CKOCTb,
1 npocTtpaHcTBO. [IpaBuina n3o0pakeHust Ha pUCYHKaX: |
n300pakeHUs MII0CKOCTEH, MapaaieNbHbIX IPSIMbIX (OTPE3KOB),
CEpelNHbI OTpe3Ka
) [TonaTuA: nepecekaromuyecs MIOCKOCTH, IEPECEKAOIINECS |
npsiMasi ¥ TI0CKOCTh
3 [TonsTHSA: NEepeceKaroIuecs IIOCKOCTH, IIEPECEKAOIINECS :
npsMas U II0CKOCTb
4 3HAKOMCTBO C MHOT'OTpaHHUKaMH, U300 pakeHue |
MHOTOI'PaHHHUKOB Ha PUCYHKaX, Ha TPOEKIIMOHHBIX YepTexax
5 HauvaneHble cBefeHus 0 KyOe U nmupamuie, ux pa3BEPTKU U |
Monenu. CeueHuss MHOIOIpaHHUKOB
6 HauvanpHble cBeeHMst 0 KyOe U mupamuie, ux pa3BEPTKU U |
Monenu. CeyeHuss MHOTOI' PAHHUKOB
7 [TonaTue 00 aKCHOMATUYECKOM TMOCTPOECHUHU CTEPEOMETPHH: |
aAKCUOMBI CTEPEOMETPUHU U CIIEACTBUS U3 HUX
g [TonsaTue 06 aKkCHOMATUYECKOM MOCTPOEHUH CTEPEOMETPHHU: |
aKCUOMBI CTEPEOMETPUHU U CIIECTBUS U3 HUX
9 [TousiTHe 00 aKCMOMAaTUYECKOM HOCTPOCHHUN CTEPEOMETPHH: |
aKCUOMBI CTEPEOMETPUH U CIIEICTBUS U3 HUX
10 [TonaTue 06 akcMOMAaTUYECKOM MOCTPOEHUHU CTEPEOMETPUH: |
aKCUOMBI CTEPEOMETPUHU U CIIEICTBUS U3 HUX
1 B3anMHoe pacrionokeHne NpsiMbIX B IPOCTPAHCTBE: :
MIepECEKAIOIINECS], TapaIeIbHbIE U CKPEIINBAOLINECS TPSIMBbIE
[TapannenbHOCTh MPSAMBIX U IJIOCKOCTEW B MPOCTPAHCTBE:
12 NapajulesIbHbIC IPSMBIE B IPOCTPAHCTBE; apauIeIbBHOCTh TPEX 1
MPSIMBIX
13 [TapanneabHOCTh MPSAMBIX U IJIOCKOCTEN B IPOCTPAHCTBE: |
[TapannenabHOCTh NPSAMOM U MIIOCKOCTH
14 VYTiIBl € COHAIIPaBICHHBIMA CTOPOHAMH 1
15 VYron Mexay NpsMbIMU B IPOCTPAHCTBE 1
16 VYroa Mexay nOpsMbIMH B IPOCTPAHCTBE 1
17 [TapannenbHOCTh MIIIOCKOCTEN: MapasuiesibHbIE JIOCKOCTH 1
18 CBoiicTBa MapajlIeNbHbIX MIOCKOCTEN 1
19 [TpocTeiimue mpocTpaHCTBEHHBIE GUTYPHI HA TTOCKOCTH: |
TETpas’ap, KyO, mapaienenurnesn
20 [TocTpoenue ceuenuii 1
21 IToctpoenue ceuenuit 1




KonTponbsaas padora Nel mo teme "IIpsiMbie U TIJIOCKOCTH B

22 npoctpaHcTBe. [lapannenbHOCTh NPSAMBIX U IJIOCKOCTEH " !

73 IlepneHIMKYJISIPHOCTD IPSIMON U TNTOCKOCTH: 1
HepHeHINKYJIIpHbIE TPSIMbIE B IPOCTPAHCTBE

24 [IpsiMbie mapanienbHble U TEePHIEeHIUKYIISPHBIEC K TIIIOCKOCTH 1

25 IIpsimble mapasienbHble U NEPIEHIUKYIISIPHBIE K TIJIOCKOCTH 1

26 IIpu3Hak neprnesaAnKyIspHOCTH MPSAMOU U INIOCKOCTH 1

27 IIpu3Hak neprneHuKyJIspHOCTH NPSMOM U TNIOCKOCTH 1

28 Teopema o npsAMoN epneHAUKYISAPHON IIIIOCKOCTH 1

29 Teopema o npsAMOii eprneHAUKYISIPHON MITOCKOCTH 1

30 Teopema o npsAMOil epHIEHAUKYIISIPHON MIOCKOCTH 1

31 [leprieHAMKYIIAp U HAKJIIOHHBIE: PACCTOSIHUE OT TOUKH JI0 |
IJIOCKOCTH, PACCTOSIHUE OT MPSIMOM 710 MIIOCKOCTH

1 [lepnieHAMKYIISIp ¥ HAKJIOHHBIE: PACCTOSTHUE OT TOYKHU J0 |
IIJIOCKOCTHU, PACCTOSHUE OT IPSIMOU 10 MIJIOCKOCTH

13 [TeprieHAMKYIIAp ¥ HAKIIOHHBIE: PACCTOSIHUE OT TOUKH JI0 |
IJIOCKOCTH, PACCTOSIHUE OT MPSIMOM 710 MIIOCKOCTH

34 [lepnieHAMKYIISIp M HAKJIOHHBIE: PACCTOSTHUE OT TOUYKHU J0 |
MJIOCKOCTHU, PACCTOSHUE OT MPSIMOM J10 MIJIOCKOCTH

35 VYTIbl B IPOCTPAHCTBE: YIOJI MEXKIY IPSAMOM U MIOCKOCTBIO 1

36 JIByrpaHHbIN yroJ, JMHEHHBIN yTroJl ABYTPaHHOTO yriia 1

37 JIByrpaHHBIN YroJl, JMHEHHBIA YroJl IBYTpaHHOIO yrja 1

33 [leprieH IUKYyISAPHOCTD MIJIOCKOCTEN: MPU3HAK |
NEepHEHANKYJIIPHOCTH IBYX IJIOCKOCTEN

39 [TeprieHANKYIAPHOCTH TIOCKOCTEH: MPU3HAK :
MepHeHANKYISPHOCTH IBYX IJIOCKOCTEH

40 IlepnieHIMKYJISIPHOCTD IIIOCKOCTEN: IPU3HAK |
NEepHEHANKYJIIPHOCTH JIBYX IJIOCKOCTEN

41 Teopema o TpEX nepreHIuKyIsIpax 1

42 Teopema 0 TpEX nepreHIuKyIsIpax 1

43 Teopema o TpEX nepreHIuKyIsIpax 1
KontponpHas pabora Ne2 no remam "[lepnenaukyaspHOCTh

44 HPSIMBIX U IJIOCKOCTEN" U " YTl MEXAY NPAMBIMU U 1
IJIOCKOCTAMU"
[ToHsTHE MHOTOrpaHHHUKA, OCHOBHBIE 3JIEMEHTbI

45 MHOT'OI'PaHHHUKA, BBIYKJIbIE U HEBBITYKJIbIE MHOTOTPAaHHUKHY; 1
pa3BEPTKA MHOT OrPAHHHUKA
[Tpu3sma: n-yrosipHas mpyu3Ma; FpaHu U OCHOBAHUS NIPU3MBI;

46 npsiMasi U HaKJIOHHAs IPU3MBbL; OOKOBAsI U TIOJTHAS TIOBEPXHOCTh 1
IIPU3MBI

47 [Tapannenenunen, NpsSMOYroJbHBIN MapaeNenune u ero 1

CBOWCTBa




HI/IpaMI/II[aI n-yroJjibHasg rnmupamuja, rpaHd 1 OCHOBAHHEC

48 MUpPaMUIbl; OOKOBas U MOJHAS MOBEPXHOCTh MUPAMUIbL; 1
MpaBUIIbHAS U yCeuEHHAs TUpaMua
[IpaBunbHBIE MHOTOTPAHHUKH: TIOHSATHE MTPABUILHOTO
49 MHOTOTpaHHUKA; TIpaBUJIbHAS TPU3Ma U TpaBUJIbHAS TUPAMU/IA; 1
MpaBUJIbHAS TPEYTroJibHAS MUPaMUa U MPABWIBHBIN TETPAdIP;
KyO
50 [IpencraBienne o MpaBUIBHBIX MHOTOT' PAHHUKAX: OKTAadIP, |
JOJIEKa’Ap U UKOCAIAD.
CumMeTpusi B IPOCTPAHCTBE: CUMMETPHSI OTHOCUTEIHHO TOUKH,
51 MPSIMOH, TJIOCKOCTU. DJIEMEHTHI CHMMETPHH B TUPAMHUIAX, 1
napajuieNienuIeax, IpaBUIbHBIX MHOT OTPaHHHUKAX
57 Brruncnenue 31eMeHTOB MHOTOTPaHHUKOB: pEOpa, TuaroHaiu, |
YTIIBI
[Tnomaas 60KOBOM MOBEPXHOCTU U MOJIHON OBEPXHOCTH
53 IPSIMOM MPU3MBI, I1JIOIAb OCHOBAHUM, TeopeMa 0 OOKOBOM 1
MOBEPXHOCTH MPSIMOU MPU3MBI
[Tnomans 60KOBOM MOBEPXHOCTH U TOBEPXHOCTH MPABUILHON
54 MUPaMUJIBL, TEOPEMA O TUIOHIAIU OOKOBOI MOBEPXHOCTU 1
yCeuEHHON U PaMUIbI
55 Konrtponpnas pabora Ne4 o teme "MHuororpaHHuku" 1
56 [Tonstue 06 00bEME 1
57 O06bEM M paMuIbl 1
58 OO0BEM TTUpaMUIbI 1
59 O06bEM M paMuIbl 1
60 O06BEM MUpaMuIbI 1
61 O0BEM PU3MBI 1
62 O0BEM MTPU3MBI 1
63 O06béM npu3Mbl 1
64 KonTpomnbsHas padora Ne5 o treme "OOBbEMBI MHOTOI'PaHHUKOB" 1
65 IToBTOpEeHue, 06001IeHNE cucTeMaTU3alsl 3HAHUH. |
[TocTpoenue ceuenuii B MHOTOTpaHHUKE
[ToBTOpeHue, 0000IIeHHE cCUCTEMAaTU3AIIHS 3HAHHHA.
66 Brruncnenue paccToSHUN: MEXKIy 1ByMsl TOYKaMH, OT TOYKH 10 |
IPSIMOM, OT TOYKH /10 TNIOCKOCTH, MEKY CKPEIIUBAIOIIUMHUCS
MPSIMBIMH
67 Htorosas koHTpoJbHas pabora Neb 1
[ToBTOpeHue, 0000IIeHHE CUCTEMAaTH3AIIHS 3HAHHH.
63 Brrancnenne yrioB: MeXAy CKPEIIMBAOIIMMUCS TTPSIMBIMH, |
MEXy MPSMOU U TUIOCKOCTBIO, IBYT'PAHHBIX yTJIOB, YIIIOB
MEXIY MIO0CKOCTSIMHU
OBIIEE KOJIMYECTBO YACOB I10 ITPOI'PAMME 68




11 KUIIACC

No KoauyecTBO 4acos
Tema ypoka
n/n Bcero

1 Cdepa u map: neHTp, paanyc, AMaMmeTp; MIomaib 1
MTOBEPXHOCTH Cepbl

) B3anMHuoe pacrionoxxenue cepbl v MIOCKOCTH; KacaTellbHas |
TJIOCKOCTH K cdepe; TIomaas chepbl

3 N3ob6paxenue chepsl, mapa Ha miaockoctd. CedeHus mapa 1
Hunuaapuyeckas mOBEPXHOCTh, 00pa3yromue

4 LWIMHAPUYECKON MOBEPXHOCTH, OCh [IUIUHIAPHIECKON 1
MTOBEPXHOCTH

5 Hununap: ocHOBaHUS U OOKOBas MOBEPXHOCTb, 0Opa3yrouias u 1
0Cb; TIJI0Ia/1b OOKOBOI U MOJTHOM MOBEPXHOCTH
N3006paxenne nuianHapa Ha IIockocTH. Pa3Béprka nunuuapa.

6 Ceuenus nunuHApPa (IIOCKOCTHIO, MapaIEIIbHON UITH 1
MIEPIICHANKYJIIPHON OCH IIUJIMHIPA)

7 Konunueckast moBepXHOCTb, 00pa3yrolire KOHUIECKOM |
MOBEPXHOCTH, OCh U BEpUIMHA KOHUYECKOU MOBEPXHOCTH

g Konyc: ocHOBaHue 1 BepimHa, 00pa3yromas U 0Ch; TUIOHIAb |
OOKOBOM M TTOJIHON TTOBEPXHOCTH

9 Yceu€HHbli KOHYC: 00pa3yIolHe U BEICOTa; OCHOBAHUS U ]
OOKOBasi TOBEPXHOCTh
N306paxenne konyca Ha niaockocT. Pa3BépTka koHyca.

10 Ceuenus KoHyca (MJIOCKOCTHIO, TTapajlIeIbHONH OCHOBAHUIO, 1 1
MIJIOCKOCTBIO, MPOXOAIIEH Yepe3 BEPIIUHY)

11 Kombunanus ten BpalieHus 1 MHOTOIPaHHUKOB 1

12 MHoOrorpasHuK, OITMCAHHBIA 0KOJIO0 c(epsl; chepa, BIHCaHHAsS ]
B MHOT'OI'PaHHHK UJIM B TEJIO BPAILICHUS

13 [Tonsitue 06 00BEMe. OcHOBHBIE CBOMCTBA 0OBEMOB Tel 1

14 O0bEM HUIMHIIpa, KOHYCa 1

15 O0BEM mapa u miomaab chepbl 1

16 [Tomo6ubIe Tena B mpocTtpancTBe. COOTHOMIEHUS MEKTY |
MJIOMIASIMU TTOBEPXHOCTEH, 00bEMaMu TO00HBIX TEJ

17 KonTtponbsnas padora Ne 1 mo temam "Tena BpamieHus" u 1
"O06bembl TET"

18 BekTop Ha JI0CKOCTH U B IPOCTPAHCTBE 1

19 CnoxxeHue 1 BBIYMTaHUE BEKTOPOB 1

20 YMHOXEHHE BEKTOpa Ha YHCIIO 1

71 Paznoxxenue BekTopa no TpéM HEKOMILIAHAPHBIM BEKTOPAM. ]
[IpaBuno nmapannenenumnena

22 Pemenue 3ayau, CBA3aHHBIX C MPUMEHEHUEM ITPABUIT J1€H CTBUIA 1




C BCKTOpaMH1

[IpsimoyronbHas cucTeMa KOOpAUHAT B TPOCTPAHCTBE.

23 Koopaunats! Bekropa. [Ipocreiimme 3agauu B KOOpAMHATaX !

24 VYron mexnay BekTopamu. CkaasipHOE IPOU3BEIEHUE BEKTOPOB 1

25 Brruucrnenue yrioB Mexay NpsMbIMU U IIJIOCKOCTSIMHU 1

26 KoopanHaTHO-BEKTOPHBIN METO IPU PELLIEHUU ]
reOMEeTPUYECKUX 3a/1a4

7 KonTtponbshas pabota Ne 2 o reme "BekTopsl 1 KOOpAUHATHI B |
npoctpaHcTae”

)3 [ToBTOpEeHUE, 0000IICHNE U CHCTEMAaTH3AIMs 3HAHUH. 1
OcHoBHBIE QUTYPBI, PAKTHI, TEOPEMBI Kypca MIIaHUMETPUN

79 [ToBTOpEeHue, 00001IEHNE U CUCTEMATU3ALINS 3HAHUH. |
OcHoBHBbIE QUTyYpBI, PAKTHI, TEOPEMBI Kypca MNIAaHUMETPUN

30 [ToBTOpeHue, 0000IIeHE U CUCTEMATU3alMsI 3HAHUN. 3a1aun 1
IUTAHUMETPUU U METOJIbl UX PELIEHUs

31 [ToBTOpeHue, 0600IIeHNE U CHCTEeMAaTH3als 3HAHUH. 3a1auu |
IJIAHUMETPUU U METOABI UX PEIICHUS

1 [ToBTOpenue, 0000IIEeHIE U CUCTEMATHU3AIIMSI 3HAHUA. |
OcHoBHBIC QUTYPBI, (DAKTHI, TCOPEMBI Kypca CTEPEOMETPUH

33 Hrorosas koHTpobHas padoTta Ne 3 1

34 [ToBTOpEHue, 0600IIEHNE U CUCTEeMaTH3AIUs 3HAHUI 1

OBLIEE KOJIMYECTBO YACOB I10 ITPOI'PAMME 34




YYEBHO-METOJNYECKOE OBECITEYEHHUE OBPA30BATEJILHOTO
MMPOLIECCA

OBA3BATEJIBHBIE YYEBHBIE MATEPUAJIBI JISA YYEHUKA

* Maremaruka. ['eomerpus, 10 xkmacc/ Mep3nsak A.I., Homumporckuii J[.A.,
[Monmouckuit B.b., Axup M.C.; mom penakumeir Ilomonbckoro B.E., OOmectBo ¢
OFPaHMYEHHOM  OTBETCTBEHHOCThrO  M3nmatensckuit  neHtp  «BEHTAHA-I'PA®y;
AxuunonepHoe ob1ectBo «M3natensctBo «IIpocBemienne

* Marematuka. ['eomerpus, 11 kmacc/ Mepsmik A.I., Homuposckuit JI.A.,
[Tononckuit B.b., Axup M.C.; mon penakuuent Ilomonbckoro B.E., OOmectBo c¢
OrpaHMYEHHON  oTBeTCTBEHHOCThIO  M3matenbckuit  neHtp  «BEHTAHA-I'PA®»;
AxuumonepHoe o61ectBo «M3natensctBo «IIpocBemienney

METOAUYECKHUE MATEPHUAJIBI 1JISA YYUTEJIA

e T'eomerpus. 10 xmacc. Meronuueckoe nmocooue. bazoBreiii ypoBeHs - bymko E.B.,
Mepsnak A.I'. u nop.

e ['ecomerpus. 11 xmacc. Meronuueckoe nmocoobue. bazoBriit ypoBens - bymko E.B.,
Mepzisx A.I'. u 1p

IHUD®POBBIE OGPA3OBATEJIBHBIE PECYPCBI U PECYPCbI CETU UHTEPHET
http://resh.edu.ru/
http://mathege.ru
http://www.fipi.ru/



http://resh.edu.ru/
http://mathege.ru/
http://www.fipi.ru/

