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INOACHUTEJIBHAS 3AIINCKA

Pabouas nporpamma yueGHOro Kypca «I'eomeTpus» 6a30BOro ypoBHS AJisi 00YHAIOLIHXCS
10 - 11 xmaccoB pa3zpaborana Ha ocHOBe DenepasbHOT0 roCyAapCTBEHHOTO 00pa30BaTEILHOTO
CTaHAapTa CpeJHEro oOmero oOpa3oBaHUs, C Y4ETOM COBPEMEHHBIX MHPOBBIX TpeOOBaHMH,
OPEIbABISEMBIX K MaTeMAaTUYeCKOMY OOpa30BaHUIO, U TPAJUIMKA POCCHHCKOTO OOpa30OBaHMUS.
Peanmu3anus  mporpamMMbel  00eCHeUMBAET  OBJIAJCHHE  KJIIOYEBBIMH  KOMIETECHIMSMH,
COCTaBJISIFOIIMUA OCHOBY JUIS CaMOpa3BUTHS M HENPEPHIBHOTO 00pa3oBaHMUs, LEIOCTHOCTD
OOIEKYIBTYPHOTO, TMYHOCTHOTO ¥ [TO3HABATEIBHOTO PA3BUTHS JINYHOCTH 00YYArOIIMXCSL.

HEJIN U3YYEHUSA YYEBHOTI'O KYPCA

BaxHocTh yueOHOro Kypca I€OMETpUM Ha YpPOBHE CpEAHEro oouero oOpa3oBaHUS
00yCJIOBJIEHa NPAKTUYECKOM 3HAYMMOCTBIO METANpPEAMETHBIX W MPEIMETHBIX pPE3yJIbTaTOB
00y4YeHHsI TEOMETPHH B HANPABICHUU JIMYHOCTHOTO PA3BUTUSA OOydaromuxcs, (GOPMHPOBAHUS
(YHKIHMOHAJIBHOM MaTeMaTHUYeCKOW I'paMOTHOCTH, W3YYEHHUS JPYIMX Y4eOHBIX JUCLMIUIMH.
Pa3zButne y oOydaroumuxcsi HpaBUJIBHBIX IPEICTABICHUH O CYIIHOCTH U IPOUCXOKIACHUU
TeOMETPUYECKUX aOCTpaKUWii, COOTHOIIECHUN PEaTbHOTO U UICATBHOT0, XapaKTepe OTPaKECHUs
MaTE€MaTU4YeCKOW HAayKOM SIBIICHUU U IIPOLIECCOB PEAIBHOIO MHUPA, MECTE€ T€OMETPUU B CUCTEME
HayK M pOJIM MaTeMaTH4YeCKOr0 MOJEIMPOBAaHMs B HAy4yHOM I[IO3HAHUUM U B IPAKTHKE
crocoOCTByeT (OPMHPOBAHUIO HAYyYHOIO MHPOBO33PEHUS YYAIIMXCsS, a TaKXKe KadyecTB
MBIILUIEHHSI, HEOOXOUMBIX JIJISl a/1allTallii B COBPEMEHHOM OOLIECTBE.

['eomerpus sBisseTcsl OOHMM K3 0a30BBIX IIPEAMETOB HAa YpPOBHE CPEIHEro OOILEro
o0pa3oBaHus, Tak Kak oOecleyrBaeT BO3MOXKHOCTb M3Y4YEHHs KaK JUCLHUIUIMH €CTECTBEHHO-
Hay4YHOW HaIIPaBJIEHHOCTH, TaK U TYMaHUTAPHOM.

Jlormueckoe MblluIeHUE, (GopMHpyeMOe MNpU H3YyUYEHUU OOYYarOIIMMHCS MOHSITHUHHBIX
OCHOB T€OMETPUM M TIOCTPOCHUM IETOYKU JIOTMUECKUX YTBEPKJIEHUH B XOJ€ PpELICHUS
FEOMETPUYECKHUX 3aJla4, YMEHHE BBIABUIaTh M OIPOBEPraTh THUIIOTE3bl HENOCPEICTBEHHO
WCIIOJIB3YIOTCS TPU PEIICHHWH 33Ja4 €CTECTBEHHO-HAYYHOI'O ILMKJIA, B YaCTHOCTH M3 Kypca
bu3uku.

YMeHHEe OpHUEHTHpOBATHCA B IPOCTPAHCTBE MIPAET CYLIECTBEHHYIO pOJb BO BCEX
o0nacTsaX AesTenbHOCTH 4denoBeka. OpHEeHTalusl yYeloBeKa BO BPEMEHH M IMPOCTPAHCTBE —
HEO0XO/IMMOE YCJIOBHE €ro COIMAJIbHOrO OBITHS, (hopMa OTpaKeHUs OKPYXKAIOIEro Mupa,
yCIIOBUE  YCIIEHIHOTO TMO3HAHUS M  aKTHUBHOrO  MpeoOpa3oBaHUs  JI€HCTBUTEIBHOCTH.
OnepupoBaHue MPOCTPAHCTBEHHBIMU 00pa3aMu 00bEAMHSIET pa3Hble BUAbI YUEOHON U TPYAOBOM
NEeSITeIbHOCTH, SABJSIETCS OJHUM M3 NMPO(EeCcCHOHANIBHO Ba)KHBIX KauecTB, IMO3TOMY aKTyalbHa
3agada (OpMHUPOBAHUS y OOyUaIOMIMXCSI MPOCTPAHCTBEHHOTO MBINUICHUS KaK Pa3sHOBUHOCTH
00pa3HOr0 MBIIIJICHUSI — CYIIECTBEHHOI'O KOMIIOHEHTa B TIOJTOTOBKE K MpPaKTHYECKON
JESTEIbHOCTH 110 MHOTHM HaIlPaBJICHUSIM.

Llens ocBOEHMsI MporpaMMbl yueOHOTo Kypca «I'eomeTpus» Ha 6a30BOM ypoBHE 00yUeHUs
— o0meo0pa3zoBaTesibHOE U OOLIEKYIBTYpHOE pPa3BUTHE OOYYarOLIMXCA uepe3 obecreucHue
BO3MOXXHOCTH NPUOOPETEHUS U HCIOJIb30BAHUS CHUCTEMATHUYECKUX T'€OMETPUUYECKUX 3HAHUU U
JefcTBUH, crienu(UUHBIX T€OMETPUHU, BO3SMOXKHOCTH YCIELIHOIO IPOA0JDKEHHs 00pa30BaHus MO
CHELHATBHOCTSM, HE CBA3aHHBIM C PUKIAJHBIM UCIIOJIb30BaHUEM T'€OMETPHH.



[Iporpamma mo reomerpuu Ha ©0a30BOM ypOBHE IMpelHa3Hau€Ha UIg OO0yYaroluxcs
CpeIHEH WIKOJIbI, HE HCHBITHIBABIIMX 3HAUMTENIbHBIX 3aTPYJHEHHH Ha YpOBHE OCHOBHOTO
obmiero obpazoBanus. Takum oOpa3om, oOydaromuecss Ha 0a30BOM YPOBHE JOJKHBI OCBOUTH
o0mye MaTeMaTHYeCKUe YMEHUS, CBA3aHHBIE CO CIEIU(PHUKON T€OMETPHH U HEOOXOAUMBIE IS
JKU3HU B COBpeMEHHOM oO1iecTBe. Kpome 3TOro, oHu UMEIOT BO3MOXKHOCTh U3YYUTh T€OMETPHUIO
Oosee riyOOKO, €CIM B JAIbHEHUIIEM BOSHUKHET HEOOXOIMMOCTh B TEOMETPUUYECKUX 3HAHUSIX B
npodeCcCHOHATBLHOMN 1eATETbHOCTH.

JlocTiokeHue el OCBOCHUS MPOrpaMMbl 00€CIIEUNBACTCS PEIICHUEM COOTBETCTBYIOLIMX
3amau. [IpuopureTHbIMU 3a1auaMu ocBoeHHUs Kypca «['eomeTpun» Ha 6a30BoM ypoBHe B 10—11
KJ1accax SIBJISIOTCS:

e (QopmupoBaHUE TPEICTABICHUS O TEOMETPHUM KaK YacTH MHUPOBOH KYJIBTYpHl H

OCO3HaHUE €€ B3aUMOCBSI3U C OKPYKAIOIIUM MUPOM;

e (opMupOBaHHME TIPEACTABICHUS O MHOTOTPAaHHUKAX M TellaX BpPALICHUS Kak o
BXHEHIINX MaTEMaTUYCCKHX MOJIENSIX, MIO3BOJISIONINX ONMUCHIBATh U U3y4aTh Pa3HbBIC
SIBIICHHUS OKPY>KaIOLIETO MUPA;

e (opMupoBaHHE YMEHHS paACIIO3HABaTh Ha YEPTEXKax, MOJCISAX M B pPEalbHOM MHUpE
MHOTOTPaHHHKH ¥ TeJIa BPaICHHUSI,

® OBJAQJICHHE METOJaMH pelIeHHUs 3a7ad Ha T[OCTPOCHUS Ha H300paKeHUSIX
IIPOCTPAHCTBEHHBIX (pUTyD;

e (QopmupoBaHUE YMEHHUS ONEPUPOBATH OCHOBHBIMU MOHITUSIMH O MHOTOIPDAaHHUKAX H
TeJax BPAIIECHUS U KX OCHOBHBIMH CBOHCTBAMU;

® OBJAJICHUE AITOPUTMAMH PEIIeHUs OCHOBHBIX THUIOB 3a7ay; (OPMHUPOBAHHE YMEHHUS
MPOBOAWTHL  HECIOXHBIE JOKa3aTelbHbIE  pAcCyk JCHHUS B  XOJ€  pPEIICHUS
CTepEeOMETPUYECKUX 3a/1a4 U 3a/1a4 C MPAKTHUYECKUM COJIeP KaHUEM;

® Da3BUTHE HHTEIUICKTYAIBHBIX W  TBOPYECKHX CHOCOOHOCTEH  0Oydarommxcs,
MO03HABATENIBHON aKTUBHOCTH, UCCIEAOBATENHCKUX YMEHHUH, KPUTUYHOCTH MBIIILICHUS;

e (opmupoBaHue (PYHKIMOHATBHOM TPAMOTHOCTH, PEJICBAaHTHOW TE€OMETPHUU: YMEHHE
pacro3HaBaTh MPOSIBICHUS TEOMETPUUYECKUX MOHATHI, 00bEKTOB U 3aKOHOMEPHOCTEH B
PEATBbHBIX JKU3HCHHBIX CHUTYalMsIX W MPU U3YYCHHH JPYTHX YYEOHBIX IMPEIMETOB,
NPOSIBJIICHUST 3aBUCUMOCTEH M 3aKOHOMEPHOCTEW, (OpMYyITHpOBATH WX Ha S3BIKE
TEOMETPUM U  CO3[aBaTh TE€OMETPUYECKHE MOJIEIH, MPHUMEHATh OCBOCHHBIN
TEOMETPUUECKUN ammapar JJig pelleHdss MPaKTHKO-OPHUEHTHPOBAHHBIX —3ajad,
WHTEPIPETHPOBATH M OIICHUBATH ITOJTYICHHBIC PE3YIIbTATHI.

OTIMYIHATENBHON 0COOCHHOCTHIO TIPOTPAMMBI SIBIISIETCSI BKIIIOUEHHE B KYpPC CTEPEOMETPUHU
B HAayajle ero W3y4yeHUs 3ajad, pellaeMblX Ha YypOBHE HHTYUTHBHOTO T[O3HAHUSA, U
onpeAenéHHBIM 00pa3oM OpraHu30BaHHas paboTa HaJl HUMH, YTO CIIOCOOCTBYIOT Pa3BUTHIO
JIOTUYECKOTO0 W TIPOCTPAHCTBEHHOTO MBIILICHUS, CTUMYJHPYET MPOTEKaHWE WHTYUTHUBHBIX
MPOIIECCOB, MOTUBUPYET K AIbHEHIIIEMY N3YYECHUIO TPEIMETa.

[Ipenmourenue OTHAETCS HATTATHO-KOHCTPYKTHUBHOMY METOAY OOYy4YeHHs, TO €CTh
TEOpPETUYECKHE 3HAaHUS HMMEIOT B CBOEH OCHOBE YYBCTBEHHOCTb IPEIMETHO-TPAKTHUYECKOM
NeSITeTPHOCTH. Pa3BUTHE TPOCTPAHCTBEHHBIX TNPEACTABICHWH Yy YYalmIMXcs B Kypce
CTEpEOMETPUH MTPOBOJUTCS 3a CUET PEIISHHs 3a7ad Ha CO3/IaHUe TPOCTPAHCTBEHHBIX 00pa3oB U
3aJa4 Ha OIEPUPOBAHUE IMPOCTPAHCTBEHHBIMU oOpa3zamu. CoznaHue oOpa3za NPOBOAMUTCS C
OTOPOY Ha HATTSAHOCTh, & ONIEPUPOBAHUE 00PA30M — B YCIOBHSIX OTBJICUYEHUS OT HATJISTHOCTH,
MBICJIEHHOTO U3MEHEHHUSI €r0 UCXOAHOTO COJIeP KAHMUS.



OcHOBHBIE coaepkaTelabHble JuHUM Kypca «['eomerpum» B 10-11 kmaccax:
«MHororpanHukny, «IIpsmMble U MIOCKOCTH B MpocTpaHCTBe», « Tena Bpamienus», « Bektopsl u
KOOPJMHATHI B MPOCTPaHCTBE». POPMHUPOBAHUE TOTUUECKUX YMEHUN paclpeiesiieTcs He TOJIbKO
M0 COJIEPKATEIbHBIM JIMHUSAM, HO W IO rojaM OOy4YeHHS Ha YPOBHE CpEIHEro oOIiero
oOpazoBaHwUs.

Copnepxanue oOpa3oBaHMs, COOTBETCTBYIOIIEE IPEAMETHBIM pe3yJbTaTaM OCBOCHUS
paboueii mporpaMMBbI, pacpe e IEHHBIM 110 TOAaM 00YYCHHsI, CTPYKTYPHPOBAHO TaKUM 00pa3om,
9TOOBl  OBJAJEHWE T'COMETPHYECKHMMH TIOHATHUSIMH ©  HABBIKAMH  OCYIIECTBISUIOCH
MOCIEOBATEIbHO M IMOCTYHATeNIbHO, C COOJIIOJICHUEM TPUHIUIA MPEEeMCTBEHHOCTH, YTOOBI
HOBBIE 3HAHUS BKJIIOYAJIUCH B OOLIYI0 CUCTEMY I€OMETPHUUECKHX MPE/ICTaBICHUI 00yJaromumxcs,
pacmupsis ¥ yriyomsis e€, 00pasyst IpOYHbIE MHOXXECTBCHHBIE CBSI3H.

MECTO YYUEBHOI'O KYPCA B YYEBHOM IIJTIAHE
Ha u3yuenue reomerpun B 10 u 11 knmaccax orBogutcs 2 yaca B Henento, Bcero B 10
Kjacce — 68 gacos, B 11 xiracce — 68 gacos.



COJAEP)KAHUE YYEBHOI'O KYPCA
10 KJIACC

IIpsimble ¥ MIOCKOCTH B IPOCTPAHCTBE

OcHOBHbIE TIOHATHUS cTepeoMeTpuu. Touka, mpsimasi, INIOCKOCTb, MTPOCTpaHCTBO. [loHsATHE
00 aKCMOMaTHYE€CKOM MOCTPOCHUH CTEPEOMETPUU: aKCUOMBI CTEPEOMETPHUU U CJICJICTBUS U3 HUX.

BzauMHoOe pacnosiokeHrne npsiMbIX B IIPOCTPAHCTBE: NEPECEKAIOIIMECS, MapaJUICIbHbIE U
cKpelmuBawpIuecss npsamsle. llapamnenbHOCTh NpPAMBIX M IUIOCKOCTEH B MPOCTPAHCTBE:
napajuieJbHble NpPsIMbIE B IPOCTPAHCTBE; MAPAUIETBHOCTh TPEX NPSIMBIX; MNApauIeIbHOCTh
OpsIMOM M TJIOCKOCTH. YTJbl C COHANPABICHHBIMH CTOPOHAMM; YTOJI MEXKIY HpSIMBIMU B
npoctpaHcTBe.  I[lapannenbHOCTh  IUIOCKOCTEW:  IMapajulesibHbIE  IUIOCKOCTH;  CBOMCTBA
napajuleNbHBIX TIockocTe. [IpocTeiimume mpocTpaHncTBEHHbBIE PUTYpPHI Ha MIIOCKOCTHU: TETPAdP,
KyO, apaijieNienumnea; NoCTPOCHHE CEYCHUIA.

[lepneHAUKYIIPHOCTE TPSMONM M IJIOCKOCTH:  TMEPIEHIUKYJSIPHBIE TMpsSMbIE B
MPOCTPAHCTBE, NPSIMbIE TMapajuIeNbHbIE M MEPHNEHIUKYJIAPHbIE K IUIOCKOCTH, TPU3HAK
NEePHEHAUKYISIPHOCTA TOPSIMOM U IJIOCKOCTH, TEOpeMa O MpAMOW NEepHeHAUKYISPHOU
IJIOCKOCTH. YTJIbl B MPOCTPAHCTBE: YTOJ MEXAY NPSIMOM M IJIOCKOCTBIO; JBYTPaHHBIM YTOJI,
JUHEWHBIN YroJl ABYyrpaHHOrO yria. [lepneHauKyisp U HaKJIOHHBIC: PACCTOSHHE OT TOUYKH JI0
MJIOCKOCTH, PACCTOSTHUE OT MPAMOW 10 IUIOCKOCTH, NPOEKIHs (GUTYpPhl HAa IUIOCKOCTb.
[lepneHAMKyISIPHOCTD IJIOCKOCTEM: MPHU3HAK NEPIEHAUKYJIIPHOCTH ABYX IIockocTeil. Teopema
0 TPEX MEePIEeHIUKYIIApaXx.

MHoOrorpaHHuKHu

[lonsiTMe MHOTOTrpaHHUKA, OCHOBHBIE DJJIEMEHTHl MHOTOTPAaHHUKA, BBINYKJIBIE U
HEBBIITYKJIbIE MHOTOTPAaHHUKHU; pa3BEPTKa MHOrorpaHHuka. Ilpusma: N-yrospHas nmpu3ma; rpaHu
Y OCHOBAHHUS MPU3MBI; MPsMasi U HaKJIOHHAsI IPU3MbI; OOKOBAs U TMOJIHAS IOBEPXHOCTH MPU3MBIL.
[Tapannenenunen, NpsAMOYroJIbHBIN NapajuieNienune] U ero coicrBa. [lupamuaa: N-yromapHas
nupamMuJa, TpPaHU M OCHOBAaHHE NHUpaMHUIbl, OOKOBas W TMOJHAs TOBEPXHOCTh MHUPaMUJIbI;
npaBujbHAs W yCEeu€HHAas TMUpaMuga. OJIEMEHThl TpPpU3Mbl M nHpaMujbl. [IpaBuiibHBIE
MHOTOIPAHHUKHU: TOHSITHE NPaBUIBHOTO MHOTIOIPAHHUKA; MpPaBWIbHAS MpU3Ma M NpaBUIIbHAs
NUpaMKJIa; MpaBUiIbHAs TPEyrojbHas MUpaMuia U IPaBHIbHBIA TeTpasrap; kyO. [IpeacraBnenue
O TMPaBWIBHBIX MHOTOTPAaHHUKAX: OKTadp, MOAeKa’Ap W wuKocadap. CeueHus MNpPU3MBI U
MAPaAMU/IBI.

CummeTpusi B MPOCTPAHCTBE: CUMMETPHUS OTHOCHUTEIBHO TOYKH, MPSMOM, IIOCKOCTH.
DJIeMEHTBl CAMMETPHUH B TUpamMuax, napauieiaenuneaax, NpaBUuibHbIX MHOIOTPAaHHUKAX.

Brruucienne 351eMEHTOB MHOTOTPAHHUKOB: pEOpa, AuaroHanu, yrisl. [lmomans 60xoBOi
MOBEPXHOCTH W TIOJIHOM TOBEPXHOCTU TMPSMOW TPHU3MBI, TUIONIAJh OCHOBAaHHMM, Teopema o
OOKOBOHM TMOBEPXHOCTH TpsMON mpu3Mbl. [lnomane OGOKOBOM MOBEPXHOCTH M TMOBEPXHOCTHU
MPaBUJILHON MHUpaMUABI, TeopeMa O Tuiomaau yceu€HHoi mupamuabl. [loHsTHE 00 00BEME.
O0BEM TUpamMuIbl, TPU3MEI.

[TogoOubie Tema B mpocTtpaHcTBe. COOTHOIICHHS MEXIY IUIOMAIAIMU TMTOBEPXHOCTEH,
00BEMamMK MOJOOHBIX TETl.



11 KJIACC
Tesa BpanieHus

[wimHapuYeckass MOBEPXHOCTb, 00pasymoliue IMIMHAPUYECKON TOBEPXHOCTH, OCh
WIMHAPUYECKON MOBEpXHOCTH. LIMauHIp: ocHOBaHUS U OOKOBasi MOBEPXHOCTh, 0Opa3yomas u
OCb; IJIOIIaAb OOKOBOM M MOJHON MOBEPXHOCTH.

Konunueckass moBepXHOCTb, 00pa3yloliye KOHUYECKOW IMOBEPXHOCTH, OCh W BEpIIMHA
KOHMYECKOW moBepxHOcTH. KOHyc: OcHOBaHME M BeplIMHA, OoOpasyromas M OCh; IJIOUIA]b
OOKOBOM M IOJHOM MOBEPXHOCTU. Y CEUEHHBIN KOHYC: 0Opa3yloLIMe W BBICOTA; OCHOBAHUS M
OOKOBast MOBEPXHOCTb.

Cdepa u map: ueHTp, paiauyc, IuUaMeTp; IUIOMIalb NOBepXHOCTH cdeprl. Bzaummuoe
pacronioskeHre cepbl U INIOCKOCTH; KacaTellbHas IIIOCKOCTh K cepe; Iomanb chepbl.

N300paxeHue Ten BpallleHus Ha INIOCKOCTH. Pa3BépTka LuaMHApa U KOHyca.

KoMOuHanuu Tten BpalieHus ¥ MHOTOTPAaHHUKOB. MHOTOTpaHHUK, OMHCAHHBIA OKOJO
cdepsl; cdepa, BMcaHHAs B MHOTOTPAHHUK, UJTH TEJIO0 BpallleHUs.

[Torsitie 00 o0béMe. OcHOBHBIE CBoiicTBa 00BEMOB Ten. Teopema 00 o00BEME
MPSIMOYTOJIBHOTO Tapaiiesienumnena u cieactsust u3 He€. OO0bEM mummHIpa, koHyca. O0BEM
nrapa ¥ 1iomasib cepsl.

[Tonobubie Tena B mpoctpaHcTBe. COOTHOIIEHHS MEXAY IUIOIIAISIMU MOBEPXHOCTEH,
00BEMaMu TOAOOHBIX Tell.

Ceuenust mwiMHIApa (MapauieNbHO M TEPICHAUKYJSIPHO OCH), CEYCHHS KOHYyca
(mapaenbHOe OCHOBAHUIO M MPOXO/SIIEE Yepe3 BEPIINHY ), CeUeHUs I1apa.

BekTOopbl M KOOPAUHATHI B IPOCTPAHCTBE

BexTop Ha miiockocTy U B mpocTpancTBe. ClokeHne U BBIYUTaHHE BEKTOPOB. Y MHOXKEHUE
BEKTOpa Ha uucio. Pa3noxeHue BekTopa Mo TPEM HEKOMIUIaHapHbIM BekTopam. IlpaBumiio
napasuienenunena. Pemenne 3amay, cBsI3aHHBIX ¢ IPUMEHEHHUEM MIPABHII JEHCTBUHN C BEKTOPAMHU.
[TpsimoyronbHasi cucTeMa KOOpAMHAT B TpocTpaHcTBe. KoopauHatel BekTopa. [Ipocrteiimiue
3a/layl B KOOpJAMHATax. Yroid Mexay BekTopamu. CKalipHOE NpPOU3BEICHHE BEKTOPOB.
Brruucnenue yriioB MexIy HPSMBIMH U IIOCKOCTSMHU. KoOpaMHATHO-BEKTOPHBIA METOJ MPH
peLIeHNH TeOMETPUYECKUX 3a/1a4.



IIVTAHUPYEMBIE PE3YJIbTATDBI
JIMYHOCTHBIE PE3YJIBTATHI

JIndHOCTHBIE pe3yJbTaThl OCBOCHHS MPOrpamMmbl yueOHOro mpenmera «MaTemaTukay
XapaKTEepU3yITCS:

I'paxknanckoe BocnuTanue:

c(OPMHPOBAHHOCTBIO TPAXKIAHCKOW TMO3UIMM OOYdYaIOUIerocss KaK aKTHBHOTO U
OTBETCTBEHHOI'0 4JIEHAa POCCHIMCKOro OOIIEeCTBa, MPEACTABICHUEM O MaTEMaTHYECKHUX OCHOBAX
(GYHKIIMOHUPOBAHUST PA3UYHBIX CTPYKTYp, SBIEHUH, MpOIEeAyp TIpakJaHCKOTO oOliecTBa
(BBIOOpBI, OMPOCHI W TMp.), YMEHHEM B3aMMOJCHCTBOBATH C COLMAIHHBIMH WHCTHTYTaMH B
COOTBETCTBUH C UX (PYHKIUSIMHU M HA3HAYCHUECM.

IlaTpuoTHyeckoe BoCIMTAHUE:

c(hOpPMUPOBAHHOCTBHIO POCCUICKON IPpaXKAAHCKOW MACHTUYHOCTH, YBAKEHUS K MPOILIOMY
U HACTOSIIEMY POCCHUUCKOM MaTEMaTHUKH, IIEHHOCTHBIM OTHOIICHUEM K JIOCTHKCHHSIM
POCCHICKMX MAaTE€MaTUKOB M POCCHUMCKON MATEMATHYECKOW IIKOJIbI, K HMCIOJIb30BAHUIO 3THX
TOCTHKEHUH B IPYTHX HayKaX, TEXHOJIOTUSX, cepax SKOHOMUKH.

JIyXOBHO-HPABCTBEHHOI'0 BOCIIUTAHMS:

OCO3HAHMEM JIyXOBHBIX IIEHHOCTEM pPOCCHIICKOro Hapoja; chHOpMHUPOBAHHOCTHIO
HPABCTBEHHOI'O CO3HAHMsI, STUYECKOIO MOBEICHHUS, CBA3AHHOIO C NMPAKTUYECKUM IPUMEHEHUEM
JOCTH>KEHUN HAyKW U JIEATEIIbHOCTBIO YUEHOIO; OCO3HAHHWEM JIMYHOTO BKJIa/Ja B MOCTPOEHUE
YCTOWYUBOTO Oy IyIIEro.

JcTeTHYecKoe BOCIIUTaHue:

ACTETUYECKMM  OTHOIIEHWEM K MUY, BKIIOUYas OCTETHKY  MaTeMaTHYEeCKUX
3aKOHOMEPHOCTEH, OOBEKTOB, 3aJad, pEIIeHUH, PpacCy>KIACHHH; BOCHPUUMYUBOCTBIO K
MaTE€MaTUYECKUM acleKTaM pPa3IudyHbIX BUJOB UCKYCCTBA.

PDu3nyeckoe BOCIUTAHHUE:

c(hOpMUPOBAHHOCTHIO YMEHHUS TPUMEHSATH MaTeMaTHYeCKHWe 3HaHUA B HHTEpecax
310poBOTO U Oe3omacHoro oOpa3a >KU3HU, OTBETCTBEHHOI'O OTHOILIEHHUS K CBOEMY 3/I0POBBIO
(3mopoBoe muTaHue, cOATAaHCUPOBAHHBIA PEKUM 3aHSATHI U OTHbIXa, peryispHas (usmdeckas
AKTUBHOCTH); (PU3MUECKOTO COBEPIICHCTBOBAHUS, MPU 3aHATUSAX CIIOPTUBHO-03J0POBHUTEIHHOU
JIEATEITBbHOCTBIO.

TpynoBoe BocnuTaHue:

TOTOBHOCTBIO K TPYyJy, OCO3HAHHUEM IEHHOCTU TPYAONIOOUS;, MHTEPECOM K Pa3IMYHBIM
chepam mpohecCHOHATBFHON AESITENFHOCTH, CBSI3aHHBIM C MaTEMaTHKON U €€ MPUIIOKEHUSIMHU,
YMEHHEM COBEpIIAaTh OCO3HAHHBIM BBHIOOp Oyayiiel mpodeccuu U peaan30BbIBaTh COOCTBEHHBIS
’KU3HEHHbIEC IIJIaHbl; TOTOBHOCTBIO M CIIOCOOHOCTBIO K MaTeMaTH4ecKOoMy O0Opa3oBaHUIO U
caMo00pa3oBaHUI0 HAa TMPOTSHKEHWH BCEW JKM3HM, TOTOBHOCTBIO K AKTUBHOMY YYacTHIO B
PELICHUH PAKTUYECKUX 3a]]a4 MAaTEMaTH4YE€CKOM HapaBJIE€HHOCTH.

JKO0JI0rH4ecKoe BOCIIUTAHHE:

c(hOpMUPOBAHHOCTHIO JKOJIOTHYECKON KYJIBTYphl, TMOHUMAHWEM BIHUSHUS COIUAIBHO-
DKOHOMHUYECKHUX IIPOLIECCOB HA COCTOSHHUE IMPUPOJHOM U COLMUAIBHOW Cpeabl, OCO3HAaHUEM
I00AaNbHOTO — XapakTepa JKOJOTHMUECKUX MpoOJieM; OpUEHTalWe Ha  MpUMEHEHHE
MaTeMaTUYeCKUX 3HAHUN JUIsl pelieHus 3a7ad B 00JIacTU OKpY’Kalouleil cpespl, MIaHUPOBaHUS
MIOCTYTIKOB M OLICHKH UX BO3MOKHBIX MOCJIECTBAN JIJIs1 OKPYIKAOILIEH CPEBI.

LeHHOCTH HAYYHOT0 MO3HAHHUA:



C(OPMHPOBAHHOCTBIO MHPOBO33PEHUS, COOTBETCTBYIOLIETO COBPEMEHHOMY YPOBHIO
pa3sBUTHSI HAYKU M OOLIECTBEHHON MPAKTHKH, IOHUMaHUEM MaTeMaTH4ecKod HAayKu Kak chepbl
YeJI0BEUYECKON JESTEIbHOCTH, ITAlOB €€ Pa3BUTUS U 3HAYUMOCTHU JUIS pa3BUTUS LIMBUIIN3ALIUY;
OBJIAJICHUEM SI3BIKOM MaTE€MaTHUKU M MaTeMaTU4YeCKOM KyJIbTYpOW KaK CpEACTBOM IIO3HAHUS
MHUDPA; TOTOBHOCTBIO OCYILECTBJISATh IIPOEKTHYIO M  HCCIENOBATEIBCKYIO JIEATEIbHOCTh
WHIWBHUAYAJIBHO U B IPYyIIIE.

METANPEJMETHBIE PE3YJIbTATHI

MetanpeameTHble pe3yabTaTbl OCBOSGHUS IPOrpaMMbl yueOHOTO npeamera « MaTemaTukay
XapaKTepU3yIOTCSl ~ OBNQJICHUEM  YHUBEPCAIBHBIMUA  HO3HABAMENbHBIMU  OCliCMBUIMU,
VHUBEPCANbHLIMU —~ KOMMYHUKAMUBHBIMU — OCUCMBUAMY,  YHUBEPCATbHLIMU — Pe2yNsMUEHbIMU
oelicmeusmu.

1) Vnusepcanvhvle noznasamensusle oeticmeus, obecneuusaom Gopmuposanue 6a308bix
KOCHUMUBHBIX NPOYECCO8 00y yalowuxcs (0ceoenue mMemooos NO3HAHUSL OKPYIHCAIOWe20 MUpa,
npuUMeHeHUe 102UHEeCKUX, UCCIe008AMeNbCKUX Onepayull, yMeHutl pabomams ¢ ungopmayueli).

Ba3oBble Jioruueckue eiicTBUA:

® BBIBISTH M XapaKTepU30BaTh CYLIECCTBEHHbIC MPU3HAKU MAaTEMaTHYECKHMX OOBEKTOB,
MOHSTHUI, OTHOIIEHUN MEXIY MOHATUAMH; (HOPMYIHUPOBATH OMpEICNICHUs TMOHATHU;
YCTaHABIMBATh CYIIECTBEHHbBIN MPU3HAK KJIacCHU(PHUKAIIMN, OCHOBAHUS JIJIs1 00001IeHus
U CPaBHEHHUS, KPUTEPUHU TIPOBOJMMOTO aHAJIH3a,

e BOCIPUHHUMATH, (pOpPMYyIHMpPOBaTh U NPeO0OPa30BHIBATH CYXKICHUS: YTBEPIAUTEIbHBIC U
OTpHIIATENbHBIC, €IMHUYHBIC, YACTHBIE U 00IINE; YCIOBHBIC;

® BBIIBIIITH MAaTEMAaTHYECKUE 3aKOHOMEPHOCTH, B3aMMOCBS3H U IPOTUBOPEYHS B (haKTax,
JTAHHBIX, HAONIONEHWSIX W YTBEPXKACHUSAX; IpeliaraTb KPUTEPUU ISl BBISBICHUS
3aKOHOMEPHOCTEN U ITPOTUBOPEYUIL;

e JlenaTh BBIBOJBI C MCIIOJIb30BAaHHEM 3aKOHOB JIOTHKH, AEIYKTUBHBIX M MHIYKTHBHBIX
YMO3aKJIIOYEHUH, YMO3aKIIOUEHUH 110 aHaJIOTHH;

® [IPOBOJUTH CAMOCTOSITEILHO JJOKA3aTeIbCTBA MATEMAaTUUYECKUX YTBEPKACHUH (TIpsMble
U OT TMPOTUBHOIO), BBICTpAaUBaTh apPryMEHTAlMI0, MPHUBOAMTH NPUMEPH U
KOHTPHPUMEPBI; 000CHOBBIBATH COOCTBEHHBIE CYK/IEHUS U BBIBOIbI;

e BbIOMpaTh cnoco® pemieHHs y4eOHOHM 3adauu (CpaBHHUBAaTh HECKOJIBKO BAapUAHTOB
peleHns, BEIOUpaTh HanOoIee MOIXOMAIINA ¢ YYETOM CaMOCTOSTENBHO BBIICTICHHBIX
KpUTEPUEB).

Ba3oBble ncciiefoBaTe1bCKUe 1eiCTBHA:

® [UCMOJb30BATh  BONPOCHl  KAaK  HCCIEAOBATENBCKUH  WHCTPYMEHT  MO3HAHUS;
(dopMyIHMpOBaTH BOMPOCH], (PUKCHUPYIOIIME MPOTHUBOpEUHE, MPpOodIeMy, YCTaHABIUBATh
UCKOMOE U JaHHOe, (OPMHPOBATH THUIOTE3y, APTyMEHTHUPOBATh CBOIO IO3UIHUIO,
MHEHHE;

® TPOBOJIUTH CAMOCTOSITENIFHO CIUIAHWPOBAHHBIA AOKCIEPUMEHT, HWCCIEAOBaHUE TI0
YCTQHOBJICHHIO OCOOCHHOCTE MaTeMaTHYeCKOTO OOBeKTa, SBICHHS, Ipolecca,
BBISIBIICHHUIO 3aBUCHMOCTEH MEXIy 00bEeKTaMU, SIBICHUSIMHU, TIPOIIECCAMU;

® CaMOCTOATENIbHO  (opMynupoBaTh O00OOIIEHHMS H  BBIBOJABI IO  pe3ysbTaTam
MpOBEAEHHOT0 HAOIIOACHUS, UCCIEA0BaHUs, OLEHUBATh JOCTOBEPHOCTh MOJYUYEHHBIX
pe3yJIbTaTOB, BHIBOJOB U 000OIICHMIA;



® [IPOrHO3UPOBATh BO3MOKHOE PAa3BUTHE MPOLIECCA, a TAKXKE BbIIBUTATh IPEATIOI0KEHUS
0 €ro pa3BUTUU B HOBBIX YCIIOBUSX.

PabGora ¢ ungopmanmeii:

® BBUIBIIATH AeUUUTH MHPOPMALIMY, TaHHBIX, HEOOXOIUMBIX JUIsl OTBETa Ha BOIPOC U
JUIs PEeLIeHUs 3aiau;

e BpIOMpaTh HMHPOPMAIMIO W3 HCTOYHUKOB PA3IUYHBIX THUIIOB, AaHAJIU3UPOBATDH,
CHCTEMaTU3UPOBAaTh U HMHTEPIPETUPOBATh MH(OPMAIMIO PA3IUYHBIX BUAOB U (HOpM
IIPEJICTaBIICHNUS;

® CTPYKTYpHpOBaTh HWH(POPMALMIO, TPEACTABIATH €€ B pa3IuyHbIX (opmax,
WILTIOCTPUPOBATh IpadUyuecKy;

® OIICHWBaTh HAAEKHOCTh HMHPOPMALUHM IO CaMOCTOSTEIBHO CHOPMYIUPOBAHHBIM
KPUTEPUSM.

2) Vnusepcanvnvle KOMMYHUKAMUGHBIE Oelicmeus, 00ecneuusarom c@hopmupoeanHoCms

COYUATILHBIX HABLIKOG 00YYAIOUJUXCAL.

Oo0wmenne:

e BOCIPUHHUMATH U (HOPMYIHPOBATH CYXIEHHUS B COOTBETCTBUU C YCJIOBUSMHU H LEISIMHU
OOLIEHUs; SICHO, TOYHO, I'PAaMOTHO BBIPAKaTh CBOIO TOYKY 3PEHUS B YCTHBIX H
IMCbMEHHBIX TEKCTaX, 1aBaTh MOSICHEHUS 10 XOAY PEIICHUs 3a1a4i, KOMMEHTHUPOBATh
HOJIyYEeHHBIH pe3yJIbTar;

e B XoJ¢e 00CYX/IeHHs 3aJ[aBaTh BOIPOCHI IO CYILECTBY 00CYXIaeMOM TeMbl, IPOOIIEMBI,
pemraeMoil  3ajauM, BBICKAa3bIBaTb WJEHM, HAlleJCHHblE Ha IIOUCK pEIIeHUs;
COMOCTABJIATh CBOU CYXKIEHUS C CYXICHMSIMHM JPYIMX YYacTHUKOB JHUaJIOra,
0oOHapy»XUBaTh pa3IMuue U CXOJCTBO MO3UIMIL; B KOPPEKTHOH (hopme popMyIupOBaTh
pa3HorIacusi, CBOU BO3PaKEHUS;

® [IPEACTaBIATH PE3YJbTaThl PEIUEHUS 3a7aud, YKCIIEPUMEHTA, UCCIEIOBAHUS, TPOEKTA;
CaMOCTOSITENIbHO BBIOMpATh (opMaT BBICTYIJIEHUS C Y4Y€TOM 3ajqad Mpe3eHTalud U
0COOEHHOCTEH ayTUTOPHH.

CoTpyaHnuecTBo:

® [IOHMMAaTh U HCIOJIb30BaTh MPEUMYIIECTBA KOMaHAHONW W MHIUBUIYaJIbHOW pabOTHI
OpU pelleHnH Y4YeOHbIX 3aJay; MPUHUMATh LEeldb COBMECTHOW JESTEeNbHOCTH,
IUIAHUPOBAaTh OPTraHM3allMI0 COBMECTHOM paboThl, pachpenenartb BHAbI padoT,
JIOTOBAapUBAThCS, OOCYXKJaThb MPOLECC M pe3ylnbTaT paboThl; 0000IIaTh MHEHMS
HECKOJIBKUX JIIOEH;

® y4acTBOBAaTh B IPYMIOBBIX Ppopmax padboThl (00CykAeHUS, OOMEH MHEHHI, «MO3TOBbIE
IITYpPMBl» W MHBIE); BBINOJHATH CBOI YacTb pPabOThl M KOOPAMHHPOBATH CBOHU
JNENCTBUS C IPYTMMH YWIEHAMU KOMaH/bl; OLIEHUBATh Kaue€CTBO CBOET0 BKJIaja B OOIIMIA
MPOIYKT M0 KPUTEPHSIM, CPOPMYITUPOBAHHBIM YyUaCTHUKAMU B3aUMOJECHCTBHSL.

3) Vuueepcanvnvie pecynamuenuvie oeticmausi, 0becneuusarom GopmMuposanue CmvlCio8bix

YCMAHOBOK U HCUSHEHHBIX HABLIKOS TUYHOCHU.

Camoopranusanus:

® COCTaBIIATH IUIaH, QJITOPUTM pPEIIEeHUs 3a/1a4M, BEIOUpATh CIOCOO pelIeHHs ¢ yu4ETOM
UMEIOUINXCA PEeCcypcoB U COOCTBEHHBIX BO3MOXKHOCTEW, apryMEHTHpOBaTh U
KOPPEKTHPOBATh BAPUAHTHI PEIIEHUH ¢ y4ETOM HOBOW HH(POPMALIUY.

CaMOKOHTPOJIb:
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e BIAJCTh HAaBBIKAMM I[103HABATEIbHONW pediieKCUM KaK OCO3HAHUS COBEPIIAEMBIX
JECTBUH M MBICIUTENBHBIX IPOLECCOB, MX pe3yJIbTaToOB; BIAAETh CIIOCOOAMHU
CaMOIIPOBEPKH, CAMOKOHTPOJIA MpOLEecca M Pe3ysbTara PELICHHs MaTeMaTU4eCKOu
3a/1auu;

® [peABUAETH TPYJIHOCTH, KOTOPHIE MOT'YT BO3HUKHYTH IIPH PELICHUM 33Jaud, BHOCHUTb
KOPPEKTHBBI B JCITEIHHOCTh Ha OCHOBE HOBBIX OOCTOSITENBCTB, JAHHBIX, HAWJCHHBIX
OIMOOK, BBISIBJICHHBIX TPYIHOCTEH;

® OIEHUBAaTh COOTBETCTBHE pe3yibTaTa LEIHM M YCIOBUAM, OOBSCHATH HPUUYUHBI
JOCTIDKEHUSI WIIM HEIOCTMIKECHHUS PE3yJbTaTOB JEATENBHOCTH, HAXOIHUTh OIIMOKY,
JIaBaTh OLIEHKY IPUOOPETEHHOMY OIBITY.

MNPEAMETHBIE PE3YJIBTATDBI
10 KUIACC

OnepupoBaTh NOHATUAMH: TOUKA, NPsSMasi, INIOCKOCTb.

[TpyMeHsTh aKCHOMBI CTEPEOMETPUM U CIIEACTBUS U3 HUX MPU PEIICHUN I€OMETPUYECKUX
3ajad.

OnepupoBaTh MNOHATHUSIMU: TAPAUIETBHOCTh M NEPIEHIAUKYIAPHOCTh TMPSAMBIX U
IIJIOCKOCTEM.

KnaccugunupoBars B3auMHOE PacHoI0KEHHUE MPSMBIX U TUIOCKOCTEH B MPOCTPAHCTBE.

OnepupoBaTh TOHATUSMHU: JIBYTPaHHBIM Yroj, TpaHU JABYTPaHHOTO yria, pedpo
JIBYTPAHHOTO yTJa; TWHEHHBINA yroJ ABYTPAaHHOTO YIJIa; TpaaycHas Mepa IBYTpPaHHOTO yria.

OrniepupoBaTh MOHSATHUSMU: MHOTOTPAHHUK, BBIMYKJIBIH W HEBBITYKJIBIH MHOTOTPAHHHK,
3JIEMEHTHl MHOTOTPaHHUKA, PAaBUIbHBI MHOTOTPAHHHUK.

Pacnio3naBaTh OCHOBHBIE BHJbI MHOTOTPAaHHHUKOB (MHMpaMUAa; MpPU3Ma, MPSMOYTOIbHBIN
napanjenenunen, kyo).

KnaccudumupoBarh MHOTOTpaHHUKM, BbIOMpas OCHOBAaHHMS I KjacCUUKAIUU
(BBIMTyKJIbIE M HEBBIMYKJbIE MHOTOTPAaHHUKHU; TpPAaBUIbHbIE MHOTOTPAHHUKH; MpsIMbIE MU
HAKJIOHHBIE IPU3MBI, TapalIeeIUIIEeIbl).

OnepupoBaTh NOHATUAMU: CEKYIAs IUIOCKOCTh, CEYEHNE MHOTOTPaHHUKOB.

OOBACHATH NPUHLUIIBI TOCTPOCHUS CEUSHHM, UCTIONIB3YSl METO/I CJIEIIOB.

Ctpouth ceueHuss MHOTOIPAaHHUKOB METOJIOM CJIE€/IOB, BBIIOJHATH (BBIHOCHBIE) ILIOCKHE
YepTekH U3 PUCYHKOB MPOCTHIX 00BEMHBIX QUTYD: BUJ CBEPXY, COOKY, CHU3Y.

Pemate 3amauM Ha HaxoXJIEHHE TIEOMETPUYECKMX BEIMYMH 10 oOpasnaMm HIu
aIropuT™MaM, NPUMEHSS W3BECTHBIE AHAIMTHUYECKHUE METOJbl MpPH PEIIEHUHU CTaHJAPTHBIX
MaTeMaTUYeCKUX 3a7ad Ha BBIUMCICHHE PACCTOSHUN MEXIy JABYMS TOYKAMH, OT TOYKH JI0
IPSIMOM, OT TOYKHU JI0 TUIOCKOCTH, MEX/1Y CKPEIIUBAIOIIUMUCS TPSIMbBIMH.

Pemate 3amauM Ha HaxoXJIEHHE TIEOMETPUYECKMX BEIMYMH 10 oOpasnaMm HIu
aAropuTMaM, NPUMEHSE H3BECTHBIE AHATUTHUYECKHME METOJAbl MPU PEIICEHUH CTaHAapTHBIX
MaTeMaTHUYeCKUX 33/7a4 Ha BBIYHUCICHHE YTJIOB MEXAY CKPEIIMBAIOIIUMUCS MPSIMBIMH, MEXIY
IPSIMOM U TJIOCKOCTHIO, MEXY TUIOCKOCTSIMH, IBYTPAHHBIX YIJIOB.

Boruncnars 00bEMBI U TUIOIIAM TOBEPXHOCTEH MHOTOIPAaHHHUKOB (MpU3Ma, MUpaMuia) ¢
npUMEHeHHeM (OpPMYJ; BBIYMCISATH COOTHOIIEHHUS MEXIy IUIOIAASMU ITOBEPXHOCTEH,
00bEéMaMu TOJJOOHBIX MHOTOTPAHHUKOB.
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OmnepupoBaTh MOHATHSIMHU: CHMMETPHsSI B TPOCTPAHCTBE, IIEHTP, OChb M IJIOCKOCTh
CUMMETPHH; IICHTP, OCh U TIOCKOCTH CHMMETPUH (DUTYPBI.

W3Bnekatp, npeoOpa3oBbIBaTh U MHTEPIPETHPOBATH UH(OPMAIHIO O MPOCTPAHCTBEHHBIX
reoMeTprYecKuX (PUrypax, MpeaCTaBICHHYIO Ha YepTeKaxX U PUCYHKAX.

[lpuMeHATh TeoMeTpuuYecKhe (akThl JJIsl PEHICHUS CTEPEOMETPUYECKUX  3ajad,
HPENOJararoMX HECKOJIBKO IAroB PEIICHUs, €CM YCIOBUS MPUMEHEHHS 3aJaHbl B SIBHON
dopme.

[IpuMeHATs IpoCTEHIINe NPOrpaMMHBIE CPEICTBA U 3JIEKTPOHHO-KOMMYHUKAI[MOHHbIE
CHCTEMBI [TPU PEIICHUH CTEPEOMETPUYUCCKHX 3a/1a.

[IpuBOAMTH TpPHMEPbI MAaTEMATHYECKUX 3aKOHOMEPHOCTSH B TPHPOJAEC U IKH3HH,
pacrio3HaBaTh MPOSBICHUE 3aKOHOB F'E€OMETPUHU B HCKYCCTBE.

IIpuMeHATH IOJNy4EHHBIE 3HAHMS HA IPAKTUKE: aHAJIU3UPOBATh PEANBHBIE CUTyalUud U
OPUMEHATh  M3YYCHHbIC TMOHATHS B  MpPOLECCe TOMCKA  PEHICHHS  MaTeMaTHYCCKH
cOpMyJTHPOBAHHON MPOOIIEMBI, MOJAEIMPOBATh pPEabHbIC CHTYallMH Ha SI3bIKE I'€OMETpPHUH,
UCCIICIOBATh MOCTPOCHHBIC MOJICIH C HMCIIOJIb30BAHUEM TCOMETPUYCCKHUX TOHATHH U TEOPEM,
arrapara aﬂrerH; peuiaTh MPAKTUYCCKUC 3aa4U, CBA3AHHLIC C HAXOXIACHUECM I'COMETPUUCCKUX
BEJTUYHH.

11 KJIACC

OnepupoBatb MOHSTUAMU: LHWIMHpUYECKas IOBEPXHOCTb, oOpa3yromiue
LWIMHAPUYECKON MOBEPXHOCTH; IIMIIMH/P; KOHNYECKask MOBEPXHOCTb, 00Pa3yIolIe KOHUUECKOH
MOBEPXHOCTH, KOHYC; chepruuecKas OBEPXHOCTb.

Pacnio3naBate Tena BpaiieHus (LIWJIKHIP, KOHYC, cdepa u 1map).

OOBSICHATDH CIIOCOOBI MTOJTyYEHUs TEJl BpallleHUs.

KnaccugunupoBars B3auMHOE pacnosiokeHne cepsl U MI0CKOCTH.

OnepupoBaTh MOHATUSAMU: IIAPOBOM CETMEHT, OCHOBAaHUE CETMEHTA, BBICOTA CETMEHTA;
IapOBOM CJIOM, OCHOBaHME MAPOBOTO CII0S, BBICOTA IAPOBOTO CJIOS; APOBOM CEKTOP.

Boruncnate 00bEMBI U IUIOMIAIM TOBEPXHOCTEH TeN BpallleHUsl, T€OMETPUUYECKUX Tel C
npUMeHeHHeM (GopMyI.

OnepupoBaTh MOHATUSMHU: MHOTOIPaHHMK, BIIMCAHHBIM B cepy M OMHCAaHHBIA OKOJIO
cdepsl; chepa, BIMCaHHAs B MHOTOTPAHHUK WUJIU TEJIO BPAIlICHUS.

BbI4nchsTh COOTHOLIEHHMSI MEXAY IUIOMIAJIIMU TOBEPXHOCTEH M 00bEMaMu MOJOOHBIX
Tel.

N300paxkaTh n3ydyaemble (GUIypbl OT PYKH M C NPUMEHEHHEM IPOCTHIX UYEPTEKHBIX
UHCTPYMEHTOB.

BbInonHATE (BBIHOCHBIE) IJIOCKHE YEPTEKU U3 PUCYHKOB MPOCTHIX 00BEMHBIX (DUTYp: BUJ
CBEpXY, COOKY, CHU3Y; CTPOUThH CEYEHHUS TeJl BPALICHUSI.

W3BnekaTb, UHTEPIPETUPOBATh U MPEOOPa30BBIBATE MH(POPMAIIMIO O MPOCTPAHCTBEHHBIX
reOMeTpUUECKUX UTypax, MPeACTaBIEHHYIO Ha YepTexaxX U pUCYHKaX.

OnepupoBaTh MOHATHEM BEKTOP B IPOCTPAHCTBE.

BhINoNIHATE AEHCTBUS CIOXKEHHUS BEKTOPOB, BHIYUTAHUS BEKTOPOB M YMHOYKEHHUSI BEKTOPA
Ha YUCI0, OOBSICHATH, KAKUMH CBOMCTBaMHU OHH 00J1a/1a10T.

[TprMeHATH MpaBUIIO NapaIesIenUIe .
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OnepupoBaTh MOHATHAMHU: ICKAPTOBBI KOOPIWHATHI B MPOCTPAHCTBE, BEKTOP, MOIYJb
BEKTOpa, PABEHCTBO BEKTOPOB, KOOPIMHATHI BEKTOpA, Yrojd MEXKIy BEKTOPaMH, CKAIIPHOE
MIPOU3BEICHNE BEKTOPOB, KOJUTMHEAPHBIC U KOMIUIAHAPHBIE BEKTOPHI.

HaxomuTth cymMMy BEKTOPOB ¥ MTPOM3BEICHUE BEKTOpPA HA YMCIIO, YTOJI MEXKIY BEKTOpaMH,
CKaJISIPHOE TIPOM3BE/ICHUE, PACKIIAIBIBATH BEKTOP T10 JIBYM HEKOJUTHHEAPHBIM BEKTOPaM.

3anaBarh IUIOCKOCTh YPABHEHUEM B JIEKAPTOBOW CHCTEME KOOPHMHAT.

[IpumensiTh reomeTpuueckue (aKThl s PEHICHUS CTEPEOMETPUYECKHX — 3ajad,
MPEITOJIATAOIINX HECKOJBKO IIIaroB PEHICHUS, €CIIM YCIIOBUS MPUMEHEHHS 3aJlaHbl B SIBHOUN
dbopwme.

Pemrate mpocreiinie reoMeTprHUeCKUe 33ja4ui Ha IIPUMEHEHUE BEKTOPHO-KOOPIMHATHOTO
METO/A.

Pemarp 3amaum Ha JOKa3aTENIbCTBO MATEMATHYECKUX OTHOIICHUHW W HAXOXJICHUC
TCOMETPUYCCKUX BEJIIMYHMH 1O 00pa3liaM WM aJIFOPUTMaM, IPUMEHSSI U3BECTHBIC METOMBI NIPU
pELICHUH CTaHJAPTHBIX MATEMAaTHYECKUX 3a]1a4.

[TpuMeHSTh TPOCTEHINNE MPOTPAMMHEIC CPEIICTBA H JIIEKTPOHHO-KOMMYHHKAIIHOHHBIC
CUCTEMBI IIPH PEIICHUU CTEPEOMETPUICCKHX 3a1a4.

[lpuBOUTH TPUMEpPHI MATEMAaTHUYECKUX 3aKOHOMEPHOCTEH B TMPHUPOJC U IKHU3HH,
pacrio3HaBaTh MPOSBICHUE 3aKOHOB F'€OMETPUHU B HCKYCCTBE.

[TpuMeHsTh TIONyYeHHBIC 3HAHUS Ha MPAKTUKE: aHAIM3HPOBATh PEAbHBIC CHTYAIlUd U
NPUMCHSTh M3yYCHHBIC TIOHATHS B  MPOILECCe TMOWCKAa PEIICHUS  MaTeMaTHYCCKU
c(OpPMYJIMPOBAHHOW TPOOIEMBI, MOACIHUPOBATh PEATbHBIC CHTYallUd Ha S3bIKE T'€OMETPHH,
UCCIICIOBATh MOCTPOCHHBIC MOJICNIM C HMCIIOJIb30BAHUEM T€OMETPUYCCKHUX TOHSATHH U TEOPEM,
amnmapara aJreOpsl; peniath MPaKTHICCKUE 3a1a9H, CBI3aHHBIC ¢ HAXOXKJICHHEM IeOMETPHYCCKHIX
BCJIMYMH.



TEMATHYECKOE IINTAHUPOBAHHUE

10 KJIACC
KoanyecTBo yacoB DJIEKTPOHHbIE
No HaumeHoBaHue pa3aejioB M TeM (uudposrbie)
KonTpoabubl | IIpakTuyeck
n/m NMpoOrpamMmbl Bcero o0pa3oBaTe/IbHbIE
e padoThI ue padboThbl
pecypchl
http://school-
1 BBenenune B crepeoMeTpuio 10 _pi
collection.edu.ru/
5 [IpsiMble M TUIOCKOCTH B IIPOCTPAHCTBE. 12 1 http://school-
[TapamienbHOCTh MPSAMBIX U IIIOCKOCTEH collection.edu.ru/
3 HepHeHHHIfyMpHOCTB HpAMPIX o1 https://resh.edu.ru/
IJIOCKOCTEN
http://school-
4 VYTubl MeXAy MPSAMBIMU U IUIOCKOCTSMH 10 1 _pi
collection.edu.ru/
5 MHororpaHHUKH 11 1 https://resh.edu.ru/
http://school-
6 OOBEMBI MHOTOTPAaHHUKOB 9 1 _pi
collection.edu.ru/
7 [loBTOpeHue: ceveHusi, pacCTOSTHUA U 4 1
YTIIBI
OBUIEE  KOJIMYECTBO YACOB IIO 68 5 0

I[TPOTPAMME
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http://school-collection.edu.ru/
http://school-collection.edu.ru/
http://school-collection.edu.ru/
http://school-collection.edu.ru/
https://resh.edu.ru/
http://school-collection.edu.ru/
http://school-collection.edu.ru/
https://resh.edu.ru/
http://school-collection.edu.ru/
http://school-collection.edu.ru/

TEMATHYECKOE IINTAHUPOBAHHUE

11 KJIIACC
KoanuectBo yacos DJIeKTPOHHbIE
No HaumeHoBaHue pa3aejioB M TeM (uudposbie)
Kontpoabnsl | IIpakTHuyeck
n/n NPOrpamMmbl Bcero o0pa3oBaTe/bHbIE
e padoThl ue padoTbl
pecypcsbl
1 OO0o0meHne W cHUcTEMaTH3alus paHee 5 htps://resh.edu.ru/
M3YYEHHOTO IPOrpaMMHOr0 MaTepuana
2 BekTopsl B IpOCTpaHCTBE 10 1 httQ://S_ChOOI—
collection.edu.ru/
3 Meron koopAuMHAaT B IPOCTPAHCTBE. 14 1 https://resh.edu.ru/
JIBH>KEHMS
4 [{unuuap, KoHyc, map 12 1 https://resh.edu.ru/
5 OOBeMBI Te. 14 1 http://school-
collection.edu.ru/
6 HtoroBoe 0000IIeHNEe U CUCTEMaTH3AIMS 10 1 hitps://resh.edu.ru/
y4eOHOro Marepuasna
7 Pezeps 2
OBILIEE KOJIMYECTBO YACOB TIIO 68 5 0

I[TPOT'PAMME
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https://resh.edu.ru/
http://school-collection.edu.ru/
http://school-collection.edu.ru/
https://resh.edu.ru/
https://resh.edu.ru/
http://school-collection.edu.ru/
http://school-collection.edu.ru/
https://resh.edu.ru/
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YYEBHO-METOAUYECKOE OBECIIEYHEHUE OBPA30BATEJIBHOI'O TPOLECCA
OBA3BATEJIBHBIE YYEBHBIE MATEPUAJIBI U151 YYHEHUKA

e T'eomerpus. Yuebnuk g 10-11kn_ Artanacan JI.C. u gp 2013 -255c¢.

o T'ecomerpus. PaGouas TteTpans. 10 kiacc. mocodue s ydamuxcsi o0meo0pa3oBaTeIbHbIX
opranuzanuii. FO. A. I'nazkos, U. U. FOquna, B. @. byty30B - M. «IIpocBemenuey, 2013.

METOANMYECKHUE MATEPHUAJIBI U1 YYUTEJIA

e  Teomerpus. [Iunaktuueckue matepuainsl: 10 kmace. yued. mocobue mmsi o0meoOpa3os.
opranu3zanuii: 6a3oBelii u yriyoma. ypoau/ b.I'.3uB - M. «Ilpocsemenue» , 2018 - 159c.

e Tectbl mo reomerpun: 10 kmacc xk yueOHuky JI.C.Atanacsna — M. : M3ngartenbcTBO
«Dx3amen», 2012

o T'ecomerpus. YueOnoe mocobue mst 10 knacca/ B.B. IlibikoB — Mumnck, 2013

HUPDPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbBI CETU HUHTEPHET

e Poccuiickas snekTponHas mkona: https://resh.edu.ru/

L4 E,I[I/IHaH KOJIJICKII WA ]_II/I(prBBIX 06paSOBaTeJ'IBHBIX pecprOB II0 MaTEMATHUKEC, I10 KjIacCaM,
temaM 1 YMK: http://school-collection.edu.ru/

e DieKTpoHHass OubOIMOTeKa Y4YeOHMKOB W METOJUYECKHX MaTepuaioB. IIpenMerHbie
paszaensl «MatemaTtukay, «Anaredpa», «['eomerpusi»: http://window.edu.ru/

e (OoOpazoBatenbHble pecypchl WHTepHera — Martematuka. Marepuansl K ypokam
MaTeMaTUKH 110 BceM TeMaM | napayutessiM: https://may.alleng.org/edu/math.htm



https://resh.edu.ru/
http://school-collection.edu.ru/
http://window.edu.ru/
https://may.alleng.org/edu/math.htm

