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ITosicHuTeILHAS 3aIHUCKA

Pabouas nporpamma yuebnoro kypca «I'eomerpusi» 6a30BOro ypoBHS Uil 00y4YarOIIUXCsI
10-11-x kmaccoB I'bOY mkomasr Ne 484 pa3paboTaHa B COOTBETCTBUH C TPEOOBAHUSIMH:

o ®enepanpHoro 3akoHa ot 29.12.2012 Ne 273-®3 «O06 obpazoBanuu B Poccuiickoit
denepanuny;

e mpukaza MunoOpHayku ot 17.05.2012 Ne 413 «O06 yrBep)kaeHuu (eneparbHOTO
rocyJapCTBEHHOI0 00pa30BaTeIbHOI0 CTaHAAPTA CPEJHEro 001Iero 00pa3oBaHUs»
(c U3MEHEHUAMHU, BHECEHHBIMU ITpHKa30oM MuHmpocsenieHus ot 12.08.2022 Ne
732);

e mpukaza MusnmnpocemeHus ot 18.05.2023 Ne 371 «O06 yTBepkaeHUN (eaepaibHOR
00pa3oBaTeIbHON IPOrPaMMBbl CpeTHEr0 00LIero 00pa3oBaHUmY;

e mpukaza Munnpocsemenus ot 22.03.2021 Ne 115 «O6 yreepxaenuu [lopsnka
OpraHu3alK U OCYILECTBICHUS 00pa30BaTEIbHON €S TeIbHOCTH IO OCHOBHBIM
0011e00pa3oBaTeabHbIM IIPOrpaMMaM — 00pa30BaTebHBIM IIPOrpaMMaM
HAyYaJIbHOTO 00IIEr0, OCHOBHOI'O OOILEro M CpeIHEro oouiero 00pa3oBaHus»;

e CII2.4.3648-20 «CanuTapHO-311IEMUOJIOTHYECKUE TPEOOBAHNS K OpraHU3alusaM
BOCIIUTaHMsI U O0Y4YEHHUs, OTAbIXA U 03/J0POBJICHHUS AE€TEH U MOJIOJACKU Y,
YTBEPAKACHHBIX IOCTAHOBJIEHUEM INIaBHOT'O CaHUTAapHOTro Bpaya oT 28.09.2020 Ne
28;

e CanlluH 1.2.3685-21 «I'urnennueckre HOpMaTUBBI U TPEOOBaHUS K OOECIIEUEHUIO
0e30macHOCTH M (WJIK) O€3BPEAHOCTH VIS YesIoBeKa (paKTOPOB CPEebl OOMTaHUS»,
YTBEPKJIEHHBIX TOCTAaHOBJICHNWEM TJIABHOTO caHUTapHOTO Bpaya oT 28.01.2021 Ne2;

e KOHIEMIMHU Pa3BUTUS MaTEMaTUYECKOT0 00pa30BaHUsl, YTBEPKICHHOM
pacnopsikenueM [IpasutenbctBa ot 24.12.2013 Ne 2506-p;

e y4eOHOTO MJIaHa CpeHero o0IIero o0pa3oBaHusl, yTBEpKIeHHOTo npukazoM [ bOY
mkosia Ne 484 ot 29.08.2024 Ne 344-0y «O BHECEHHH U3MEHEHUI B OCHOBHBIC
o0pa3oBaTenbHbIE MPOrPaMMBbl HauaIbHOTO, OCHOBHOT'O, M CPETHET0 OOIIEero
o0pa3zoBaHUY;

e (enepanbHOil paboueil mporpammsl yueOHOro Kypca «I'eomMeTpusi», KOTOpBII
BXOJIUT B cOCTaB yueOHoro npeamera «MartemaTrukay.

Pabouas nporpamma opreHTHpOBaHa Ha L€JIEBbIE IPUOPUTETHL, CHOPMYINPOBAHHBIE B
benepanbHO paboyeil mporpaMMe BOCIUTAHUSA U B paboueil nporpamme Bocnutanus ' bOY
mkoisl Ne 484

PaGouas mporpamma ydebHoro kypca «I'eoMmeTpusi» 6a30BOro ypoBHS AJs 00YJarOIIUXCS
10-11-x kmaccoB pa3paboraHa Ha ocHOBe DeepaibHOrO TOCYIapPCTBEHHOTO
00pa30BaTeNBLHOTO CTAHIAPTA CPETHETO 00IIero 00pa3oBaHus, C YI€TOM COBPEMEHHBIX
MHUPOBBIX TpeOOBaHUH, IPEABABIIEMbIX K MATEMaTHYECKOMY 00pa30BaHUIO, U TPATULUI
poccuiickoro oOpa3oBanus. Peanuzaius nporpaMMbl 00ecTieunBaeT OBIAICHUE KIIFOUEBBIMH
KOMIIECTCHOUAMHA, COCTABIAIONIMMHU OCHOBY IJIA CaMOPa3BUTHA U HCTIPCPBIBHOI'O
o0pa3oBaHMsl, IEJIOCTHOCTh OOIIEKYIbTYPHOTO, TUYHOCTHOTO U TTO3HABATENLHOTO Pa3BUTHS
JTUYHOCTH 00yUYaIOIIHUXCS.

BaxxnocTh yaeOHOTO Kypca TeOMeTpUHU Ha YPOBHE CPEIHETO 00IIero 0opa3oBaHus
O6YCHOBHeHa HpaKTI/I‘IeCKOﬁ SHAYUMOCTBIO MCTAIIPCAMCTHBIX U MPECAMCTHBIX PC3YJIbTATOB
00y4YeHHS TEOMETPHH B HAIPABJICHUH JIMYHOCTHOTO PA3BUTHS 00yUYArOIINXCS,
¢dopmupoBanus (HYHKIIMOHATLHON MaTeMaTHYeCKONW TPaMOTHOCTH, U3YUEHHSI IPYTUX



y4eOHBIX IUCHUIUINH. Pa3BuTre y 00y4aronmxcsi MpaBUIIbHBIX MPEACTABICHUH O CYIIIHOCTH
U IIPOUCXOXKIEHUH F€OMETPUUECKUX a0CTPAKIIMA, COOTHOLICHUH PEATbHOTO U UAEAIBHOTO,
XapakTepe OTPakKCHUsI MaTEMaTUYECKON HAyKOU SIBJIICHUH U IIPOLIECCOB PEalbHOIO MUPA,
MECTE 'eOMETPUU B CUCTEME HayK U POJIY MaTEMAaTUYECKOr0 MOACIMPOBAHUS B HAYYHOM
MO3HAHUU H B MIPAKTUKE CIIOCOOCTBYET (POPMUPOBAHUIO HAYYHOT'O MHUPOBO33PEHUS
yUaIIMuXcsl, a TAK)KE Ka4eCTB MBIIIICHUs, HEOOXOIUMBIX Ui alaliTalliid B COBPEMEHHOM
o01ecTne.

I'eomeTpust ABNSIETCA OTHUM M3 0A30BBIX MTPEIMETOB Ha YPOBHE CPEAHETO OOIIETO
o0pa3oBaHMsl, TaK Kak 00ecreyrBaeT BO3MOXKHOCTb N3Y4EHUs KaK AUCLUILINH €CTECTBEHHO-
Hay4HOU HaIlpaBJIECHHOCTH, TAK U TYMaHUTAPHOM.

Jlornueckoe MbIIICHHE, POPMHUPYEMOE TIPU U3YYCHUH O0YUYAIOIIUMUCS MTOHSTUHHBIX OCHOB
TC€OMETPHUH U TIOCTPOCHUH IIETIOYKH JIOTHUSCKUX YTBEPKICHUH B XOJI¢ PEIICHUS
TEOMETPHUCCKUX 33]1a4, YMCHHE BBIIBUTATh M OIIPOBEPIaTh TMIIOTE3bI HEMOCPEICTBCHHO
WCIIOJIL3YIOTCS TIPH PEIICHUH 3a]1a9 €CTECTBEHHO-HAYYHOTO [UKJIA, B YACTHOCTHU U3 Kypca
(bu3uKH.

YMeHue OpHeHTUPOBATHCS B IPOCTPAHCTBE UTPAET CYHIECTBEHHYIO POJIb BO BCEX 00IACTAX
NeSTEeILHOCTH YesoBeka. OpueHTAIMs YEIOBEKa BO BPEMEHH U MPOCTPAHCTBE —
HE00X0IMMOE YCIIOBUE €T0 COIUAIBHOTO OBITHS, (POpMa OTpaKeHHs OKPYKaIOIIEro MUpa,
YCIIOBHE YCIIENTHOTO MTO3HAHUS M aKTHBHOT'O MTPe0Opa30BaHus JCHCTBUTEIHLHOCTH.
OnepupoBaHue MPOCTPAHCTBEHHBIMU 00pa3amMu 00bEIUHSIET pa3HbIe BUIbI YUeOHO U
TPYIOBOH ACSATENHHOCTH, SBISAECTCS OJHUM U3 MPOGECCUOHATHHO BAXKHBIX KAYECTB, IIOITOMY
aKTyalpHa 3a7a4a (OPMUPOBAHUS Y 00YUAIOUINXCS TPOCTPAHCTBEHHOTO MBIIIUICHUS KaK
Pa3HOBUHOCTH 0OPA3HOT'O MBIIIUICHHS] — CYIIIECTBEHHOTO KOMIIOHEHTA B TIOJITOTOBKE K
MPAKTUYECKON JAESITEHOCTH MO MHOTUM HAIPaBIICHUSIM.

[ens ocBOeHMS TpOrpaMmbl yaeOHOTO Kypca «I'eomeTpusi» Ha 6a30BOM ypOBHE 00yUYEHUS —
o011eo0pa3oBarenbHOE U OOMIEKYIBTYPHOE Pa3BUTHE O0yUaIOUINXCs Yepe3 o0ecredeHne
BO3MOXXHOCTHU HpI/IO6peTeHI/I${ 1 UCITOJIB30BAHUA CUCTCMATHUYCCKUX FeOMeTpI/ILICCKI/IX 3HaHHI>i
U JICUCTBHIA, CTIENU(UIHBIX TE€OMETPUHN, BO3MOKHOCTH YCIICIITHOTO TPOIOJIKCHHUS
O6p330BaHI/I$I I10 CIIENHUAJIBHOCTAM, HE CBA3aHHBIM C HpI/IKHaI[HBIM HCIIOJIB30BAHUEM
TCOMETPHH.

[IporpamMma o reomMeTpuu Ha 6a30BOM YpOBHE MpeHA3HAUYCHA I 00YJAIOIIUXCS CpeaHeH
TITKOJTBI, HE UCTIBITHIBABIINX 3HAYMTEIBHBIX 3aTPYAHCHUI HA YPOBHE OCHOBHOT'O OOIIIETO
obpaszoBanus. Takum 06pa3zom, oOydaromuecs Ha 6a30BOM yPOBHE JIOJKHBI OCBOUTH 001IIHE
MaTeMaTHYECKHE YMCHHSI, CBSI3aHHBIC CO CICITU(PUKON reOMETPUU U HEOOXOTUMBIC JIS
KU3HU B COBpeMeHHOM 0011ecTBe. Kpome 3T0ro, OHM UMEIOT BO3MOYKHOCTh U3YYHUTh
reoMeTpuro 0oJiee TITy00KO, €CITH B TATBHEHINIEM BO3HUKHET HEOOXOMMOCTh B
TreOMETPUUYECKUX 3HAHUSIX B MPO(ecCHOHAIBHOM e TEeTHHOCTH.

JlocTukeHne eI OCBOSHHSI MPOTrpaMMbl 00ECTIEUNBACTCS PEIIEHUEM COOTBETCTBYIOIIUX
3amad. [IpropuTeTHBRIME 3a1a9aMi OCBOCHHSI Kypca «I'eoMeTpun» Ha 6a30BOM YpPOBHE B
10—11-x kmaccax SBIAIOTCS:

e (opMupOBaHUE IPEICTABICHUS O TEOMETPUH KaK YaCTH MUPOBOM KYJIbTYphI U
OCO3HAHUE €€ B3aUMOCBSI3H C OKPYKAIOIIUM MUPOM;



e (opmupoBaHue MpeaCTaBICHHS 0 MHOTOTPAHHUKAX U TeJIaX BPAILICHHS KaK O
BaXHEHIIINX MaTeMaTHYECKUX MOJIETISX, O3BOJIAIONINX OMUCHIBATH U U3y4aTh
pa3HbI€ ABJICHUS OKPY>KAIOIIET0 MUPA;

e (opMupOBaHHE YMEHHUS PACIIO3HABATH HA YEPTEKAX, MOJIEINIAX U B pEAIbHOM MHpE
MHOTOTPaHHUKH U T€Jla BpallCHMUS,;

e OBJIAQJICHHE METOJIaMU PELICHUS 3a7a4 Ha MOCTPOSHUS Ha N300paKeHUSIX
IPOCTPAHCTBEHHBIX (DUTYD;

e (opMupOBaHHE YMEHUS ONIEPUPOBATH OCHOBHBIMH MOHSATUSIMU O MHOTOTPAaHHHUKAX
U TeJlaX BpalleHMs U UX OCHOBHBIMHU CBOMCTBAMHU;

e OBJIQJICHHE AITOPUTMAMU PEUICHH] OCHOBHBIX TUIIOB 3aa4; (GOpMUPOBAHHE
YMEHMSI IPOBOJUTH HECIIOKHBIE JOKA3aTEIbHbIE PACCYKIEHUS B XOJ€ PEILICHUS
CTEpEeOMETPUYECKHUX 3a/1a4 U 33]1a4 C MPAKTHUYECKUM COJIEPIKaHUEM;

e pa3BUTHE WHTEIUICKTYaJbHBIX U TBOPUECKUX CIOCOOHOCTEH 00yJarommXcs,
MO3HABATEJILHON aKTUBHOCTH, UCCIIEA0BATEIbCKUX YMEHHM, KPUTUUHOCTH
MBIIILICHUS;

e ¢opmupoBanre GyHKIIMOHATHHONW IPaMOTHOCTH, PEJIEBAHTHON r€OMETPUU: YMEHHUE
pacro3HaBaTh MPOSBICHUS T€OMETPHUECKUX MOHATHI, 00BEKTOB U
3aKOHOMEPHOCTEH B pealIbHBIX KU3HEHHBIX CUTYAIUSAX U IIPH U3YYCHUH JPYTHUX
y4eOHBIX MPEIMETOB, IPOSBIICHUS 3ABUCUMOCTEN U 3aKOHOMEPHOCTEH,
dbopMyITupOBaTh UX HA A3BIKE TEOMETPHUH U CO3/aBaTh FEOMETPUUECKUE MOJIEIH,
IPUMEHSTh OCBOCHHBII T€OMETPUUECKUI ammapar Juisl pelieHus IpaKkTHKO-
OpPUEHTUPOBAHHBIX 3a]1a4, MHTEPIIPETUPOBATH U OILICHUBATDH MTOJYYCHHBIE
pe3yNbTaThl.

OTIUYUTEITEHON 0COOEHHOCTBIO IpOoTrpaMMBbI ABJIACTCA BKIOUCHUC B KYPC CTCPCOMETPUUN B
HaydaJi€ €ro u3y4cHusd 3aaaq, pC€ilacMbIX Ha YPOBHEC MHTYUTHBHOTO ITO3HAHUS, U
OIPCACIICHHBIM O6p8.30M OpTraHnU30BaHHaA pa60Ta Haa HUMH, 4TO CHOCO6CTByeT Pa3sBUTHUIO
JIOTUYCCKOI'0 U MPOCTPAHCTBECHHOI'O MBINIJICHUA, CTUMYJIUPYCT NPOTCKAHUEC HHTYUTHUBHBIX
poneccoB, MOTUBUPYCT K I[aJ'ILHefII.HeMy HN3YYCHUIO IPEAMCETA.

[Ipennodrenue oTAaeTCs HATJISAAHO-KOHCTPYKTUBHOMY METO/Y O0Y4eHHs, TO €CTh
TEOpETUYECKHE 3HAaHUSI UMEIOT B CBOEH OCHOBE UyBCTBEHHOCTb MTPEIMETHO-ITPAKTUYECKON
JEeATENIbHOCTH. Pa3BUTHE MPOCTPAHCTBEHHBIX MIPEICTABICHUN Y YUalUXCsl B Kypce
CTEepEOMETPHUU IPOBOJUTCS 3a CUET pPELIeHHS 3a7a4d Ha CO3/IaHUE MPOCTPAHCTBEHHBIX
00pa3oB M 3a/1a4 Ha ONepUpPOBaHKE IPOCTPAaHCTBEHHBIMU 0Opa3zamu. Co3nanue oOpasa
MIPOBOAMTCS C OTIOPON Ha HATJISIIHOCTb, @ OTIEPUPOBAHUE 00PAa30M — B YCIOBUSIX OTBJICUECHHUS
OT HarJIIJHOCTU, MBICJIEHHOT'O U3MEHEHUS €r0 UCXOJIHOTO COAEPKAHUS.

OcHOBHBIE cofiepkaTeNbHbIe TMHUU Kypca «['eomeTpun» B 10-11-x kimaccax:
«MHororpanHukmny, «[IpsiMbIe 1 TIIOCKOCTH B MPOCTPaHCTBEY, «Tena BpaiieHus», «BekTtopbl
Y KOOPJIMHATHI B TPOCTPAHCTBE». DOPMUPOBAHUE JIOTHUECKUX YMEHHUI paclpenenseTcs He
TOJILKO T10 CO/IEPKATEILHBIM JIMHUSAM, HO U 110 T0/1aM 00YYEHHUS Ha YPOBHE CPEIHETO 00IIero
o0Opa3oBaHMUsl.

Conep:xanmne 00pa30BaHus, COOTBETCTBYIOIIEE IPEAMETHBIM PE3yabTaTaM OCBOCHUS
paboueil mporpamMmbl, pacripeeeHHbIM 0 rofaM 00yUeHHsI, CTPYKTYPUPOBAHO TaKUM
00pa3oM, 4TOObI OBJIaICHIE TE€OMETPHUUECKIMH TTOHATUSIMH ¥ HaBBIKAMH OCYIIECTBIISIOCH
MOCTIeIOBATEIBHO U MTOCTYIATENIFHO, C COOTI0ACHUEM MTPUHIIUIIA TPEEMCTBEHHOCTH, YTOOBI
HOBBIE 3HaHUS BKJIIOYAJIMCH B OOLIYIO CHCTEMY T'€OMETPHUYECKUX IPEICTABICHUIH
o0yJaroImuxcs, pacupsis U yriryossist ee, 00pa3ys IPOYHbIE MHOKECTBEHHBIE CBS3H.



Ha usyuyenue reomerpuu oTBoAMTCS 2 yaca B Heaelo B 10-m kiacce u 1 yac B Hegemo B 11-
M KJIacce, Bcero 3a JiBa roja ooyuenus — 102 yaeOHbIX daca.

Jliig peanuzanuy IporpaMMbl UCIIONIB3YIOTCS YU€OHUKHU, AOMYIIEHHBIE K HCIOJIb30BAHUIO
MIPU peaiu3alii UMEIOIUX TOCYIapPCTBEHHYIO aKKPEAUTAIIMI0 00pa30BaTEIbHBIX IPOrPAMM
HAYaJbHOTO 00IIEero, OCHOBHOTO O0ILIEro, CpeHero oo1iero 00pa3oBaHus OpraHu3alusIMH,
OCYIIECTBISIONUMHU 00pa30BaTEIbHYIO JEATEIBHOCTD, MPUKa30M MUHIPOCBEIIECHHUS OT
21.09.2022 Ne 858 (¢ M3MEHEHHUSAMU U JAOMOTHEHUSMHU MTPUKa3 MUHIPOCBEIICHUS OT
21.05.2024 Ne 347):

Atanacsn JI.C., byry3oB B.®., Kagomies C.b. u 1p. MatemaTtuka: anrebpa u Havana
MaTeMaTU4eCcKoro aHaiusa, reometpus. ['eomerpus: yueOnuk ans 10-11 kimaccos— M., AO
«3narenbcTBO [IpocBenieHne»

DneKTpoHHbIe 00pa30BaTeNbHbIE PECYPCHI, JOMYIIEHHbIE K UCIIOJIB30BaHUIO IIPU pealu3alun
HMMEIOLIUX FOCYIapCTBEHHYIO aKKpEIUTAII0 00pa30BaTeIbHbIX IPOrpaMM HauyaabHOIO
00111er0, OCHOBHOT'0 O0OLIET0, CpeAHEro o011ero oopazoBaHus MpuKa3oM MUHIIPOCBEIEHUS
ot 18.07.2024 Ne 499:

Tpenaxep «Obnako 3HaHui». Maremaruka. 10 kimacc, OO0 «Duzukon Jlady»;
Tpenaxep «Obnako 3HaHui». Maremaruka. 11 kimacc, OO0 «Duzukon Jlady»;
I'eomerpus. 10 kimace, OO0 «SAKmnaccy;
I'eomerpus. 11 xnace, OO0 «IKnace»

IInannpyemble pe3yIbTaThl 0OCBOEHUS Y4eOHOI0 Kypca

JInuHOCTHBIE pe3yabTaThbl

JIM4HOCTHBIE pe3yNbTaThl OCBOCHMSI POrpaMMbl yueOHOT0 Kypca «I eomeTpus»
XapaKTEePU3YIOTCS:

I'paxxnanckoe BocnuTaHue:

c(hOpMHUPOBAHHOCTHIO TPAXKIAHCKOHN MO3UIIMK 00YYaIOIIErocsi Kak akTHBHOTO U
OTBETCTBEHHOTO YJIEHA POCCUICKOTO OOIIECTBA, MPECTABICHHEM O MaTeMaTHIECKUX
OCHOBaX (PYHKIIMOHUPOBAHUS PA3IUYHBIX CTPYKTYD, SBICHUH, MPOIIETYP TPAXKIAHCKOTO
oO1mecTBa (BEIOOPHI, OMTPOCHI H TIP.), YMEHHEM B3aUMOJICHCTBOBATH C COITMATLHBIMHU
WHCTUTYTaMH B COOTBETCTBHH C UX (PYHKIHUSAMU U HA3HAYCHUEM.

Hanl/IOTH‘{eCKOC BOCIIMTaAaHHE:

c(hOpPMHUPOBAHHOCTHIO POCCUHCKON IPaKIaHCKOW UICHTUYHOCTH, YBXKEHHUS K MPOIIOMY H
HaCTOAIICMY pOCCHﬁCKOfI MaTEMaTUKHU, HCHHOCTHBIM OTHOIICHUEM K JOCTUXXKCHUAM
POCCHUICKHUX MAaTEMaTUKOB U POCCUMCKON MaTeMaTUYECKOW IIKOJIbI, K HCIIOJIb30BAHUIO ATUX
JOCTHIKEHHUH B IPYTrUX HayKax, TEXHOJOTHUSX, cpepax IKOHOMHKH.



I[)’XOBHO-HpaBCTBeHHOFO BOCIIUTAHUA:

OCO3HAaHHMEM JIYXOBHBIX EHHOCTEW POCCUICKOTO HApOAa; CHOPMUPOBAHHOCTHIO
HPABCTBEHHOT'O CO3HAHUS, STUYECKOTO MOBEACHUSI, CBSI3aHHOTO C MPAKTHYECKIM
MPUMEHEHHEM JIOCTHKEHUN HAYKU M JeSITEIbHOCTHIO YUEHOT0; OCO3HAHHEM JIMYHOTO BKJIaa
B IIOCTPOCHHUE YCTOMYMBOTO OYIYILETO.

IcTeTHYECKOE BOCIUTAHUE:

OCTCTUYCCKUM OTHOUICHHUEM K MUPY, BKIIIOYasd 3CTCTUKY MATCMAaTUUCCKUX 3aKOHOM€pHOCTeI7I,
06’b€KTOB, 3aja4, pemeHHﬁ, paCCYH(ﬂCHHﬁ; BOCIIPUUMYHBOCTBIO K MATCMATUYCCKHUM
ACIICKTaM Pa3JIMYHbIX BUAOB UCKYCCTBA.

duznuyeckoe BOCIUTAHHUE:

C(OPMHPOBAHHOCTHIO YMEHUS MPUMEHSATh MATEMAaTHYCCKIE 3HAHUS B MHTEPECax 37J0POBOTO
u 6e3omacHOro oopasza JKU3HU, OTBETCTBEHHOT'O OTHOLICHUS K CBOEMY 3JI0POBBIO (310pOBOE
MUTaHue, COATAHCUPOBAHHBIN PEXKUM 3aHATUI U OTIbIXA, peryyspHas Gusnueckast
aKTHUBHOCTH); (PU3UYECKOTO COBEPIICHCTBOBAHHMS, TIPU 3aHATHSX CIIOPTUBHO-
03JIOPOBHUTEIIBHOM JIEATEILHOCTHIO.

TpynoBoe BocnuTanue:

TOTOBHOCTBIO K TPYZY, OCO3HAaHUEM LIEHHOCTH TPYI0JIO0US; HHTEPECOM K PA3IUYHBIM
chepam mpodeccHoHATIEHON e TeTbHOCTH, CBSI3aHHBIM C MAaTEMATUKOU U ee
MIPWIOKEHUSMHU, YMEHHUEM COBEpIIaTh OCO3HAHHBIN BBIOOp OyaylIei npodeccun u
peann30BbIBaTh COOCTBEHHBIE )KU3HEHHBIE MJIaHbl; TOTOBHOCTBIO U CIOCOOHOCTBIO K
MaTeMaTHYeCKOMYy 00pa30BaHUIO U CaMOOOpPa30BaHUIO Ha MPOTSHKEHUU BCEH JKU3HU;
TOTOBHOCTBIO K aKTUBHOMY YYacCTHIO B PEILICHUH MTPAKTUYECKHX 3a/1a4 MaTEMaTHYeCKOMN
HaIpPaBJIEHHOCTH.

IKkoj0ruyecKkoe BOCIUTaAHHE:

c(OPMHUPOBAHHOCTHIO IKOJIOTUYECKON KYIbTYPbl, TOHUMaHUEM BIUSHUS COLUAIBHO-
SKOHOMMUYECKHUX MPOLIECCOB HA COCTOSIHUE IPUPOIHOM U COLIMAIILHON Cpeibl, OCO3HAHUEM
rJ100aJTbHOTO XapaKTepa KOJOTHYECKUX MPOoOJIeM; OpUeHTalell Ha TPUMEHEHNE
MaTeMaTHYECKUX 3HAHUH [T peleHNs 3a1a4 B 00JIaCTH OKPY>KaIOLIeH Cpeibl,
IUTAHUPOBAHUS TMOCTYIIKOB U OLIEHKH MX BO3MOKHBIX MOCIEACTBUM ISl OKPYXKAIOIIeH cpebl.

HeHHOCTPl HAYIHOI'0 MO3HAHUSA:

C(I)OpMI/IpOBaHHOCTBIO MHPOBO33pPCHUA, COOTBCTCTBYIOIIECTO COBPCMCHHOMY YPOBHIO
Pa3BUTHA HAYKU U O6HI€CTB€HHOI>'I IMMPAKTUKHW, TIOHUMAaHUEM MaTeMaTH4IeCKOM HAyKH KakK
C(bCpBI YeJIOBEUECKOM ACATCIIBHOCTH, 3TAIIOB €€ Pa3BUTUA U 3HAYUMOCTU I PA3BUTUA
OUBUIIN3allH,; OBJIAJACHUEM A3BIKOM MAaTCMAaTUKH U MaTeMaTHIeCKOM Ky.]'[BTypOﬁ KakK
CpCACTBOM IMO3HAHHUA MHPA; TOTOBHOCTBIO OCYIICCTBIIATH IIPOCKTHYIO U UCCIICAOBATCIILCKYIO
ACATCIIBHOCTD MHAUBHUAYAJIbHO U B I'PYIIIIC.

MeTaHpe)lMeTHbIe pe3yJabTaThbl



MerarnpeamMeTHbIE pe3yIbTaThl OCBOEHUS IIPOrpaMMbl ydeOHOTo Kypca «I eomeTpusi»
XapaKTEPU3YIOTCS OBJIAJACHUEM YHHUBEPCATbHBIMU MO3HABATEIbHBIMHU JICHCTBHIMU,
YHUBEPCAIbHBIMU KOMMYHUKATUBHBIMU JIEUCTBUSIMHU, YHUBEPCATBLHBIMU PETYJISITUBHBIMHU
NEUCTBUSIMU.

1) YHuBepcaabHbIe MO3HABATEIbHBIE CHCTBHS, 00eCIIeYHBaIOT GOPMUPOBAHNE OA30BBIX
KOTHUTHBHBIX MTPOIIECCOB 00YJaIOUINXCS (OCBOSHHE METOOB NO3HAHUS OKPYKAIOIIETO
MHpa; MPUMEHEHUE JOTUIECKUX, HCCIIE0BATEIILCKUX OIEpaluii, yMEHUH paboTaTh ¢
uHpopManuen).

Ba3oBble Jjornyeckue aeicTBHA:

BBISIBJIATh M XapaKTEpU30BaTh CYLIECTBEHHbIE IPU3HAKU MAaTEMaTHUECKUX
00BEKTOB, MIOHATHIA, OTHOIICHUH MEXAY MOHATHAMU; (OPMYITHPOBATH
olpeieNIeHus IOHATHI; yCTaHABJIMBATh CYILIECTBEHHBIN IPU3HAK Kilaccudukanuy,
OCHOBaHUS 111 0000IIEHNUs U CPAaBHEHHU S, KPUTEPUHU ITPOBOIUMOTO aHAJIN3a;

e BOCHPUHUMATH, POPMYJIUPOBATH U IPEOOPA3OBHIBATH CYXKACHUSA: YTBEPAUTEIbHbIC

" OTpULATCIIbHBIC, CIMHUYHBIC, YACTHBIC U O6HH/IC; YCIIOBHBEIC;

e BBIABJISITh MAaTEMaTHUECKUE 3aKOHOMEPHOCTH, B3aUMOCBSI3U U IPOTHUBOPEYHS B
(dakTax, TaHHBIX, HAOJIIOIEHUSAX U YTBEPKACHUSIX; Ipe/laraTb KpUTepuu AJs
BBISIBJICHHSI 3aKOHOMEPHOCTEH U POTUBOPEUNH;

e JICJIaTb BBIBOJAbI C UCIIOJIB30BAHUECM 3aKOHOB JIOTUKH, JCAYKTUBHBIX U MHAYKTHBHBIX
YMO3aKJIIOUEHUH, YMO3aKIIIOUEHUH 110 aHaJIOTUH;

e TPOBOJUTH CAMOCTOSITENILHO JI0KA3aTEIbCTBA MAaTEMAaTHUYECKUX YTBEPIKICHUN
(IpsiMbI€ U OT IPOTUBHOTI'0), BBICTPAUBaTh apT'yMEHTAIUIO, IPUBOAUTE IIPUMEPHI U
KOHTPIIPHUMEPHEI; 000CHOBBIBATL COOCTBEHHEIE CYXICHUSA U BBIBOIBI,

e BBIOMpaATh crI0cO0 perieHus yueOHo! 3a1auk (CpaBHUBATh HECKOJIBKO BApUAHTOB

pelieHus, BbIoUpaTh HanboJsiee MOAXOSAIMINN ¢ YYETOM CaMOCTOSITENIbHO

BBIJICJIEHHBIX KPUTEPHUEB).

ba3oBble ucciaenoBareabcKue AeiicTBUS:

e HCIOJb30BaTh BOIPOCHI KAK UCCIIE0BATEILCKUI HHCTPYMEHT [TO3HAHUS;
(bopMynHpOBaTH BOIIPOCHI, GPUKCUPYIOLIUE TPOTUBOPEUHNE, MPodIemy,
yCTaHaBJIMBaTh UCKOMOE U JIaHHOE, (POpMHUPOBATh TUIIOTE3Y, ApIYMEHTUPOBATH
CBOIO TO3UIIMI0, MHEHHUE;

e TPOBOJUTH CAMOCTOSITENILHO CINTAHUPOBAHHBIN SKCIIEPUMEHT, UCCIIEOBAHUE TTO
YCTAHOBJICHHIO OCOOCHHOCTEH MaTeMaTHu4ecKoro o0ObeKTa, sIBIeHUs, Ipolecca,
BBISIBJICHUIO 3aBUCUMOCTEN MEX1y 00bEKTaMHU, SBJICHUSMU, MIPOLIECCAMU;

e CaMOCTOATENBHO (POPMYIHUPOBATH OOOOIIEHHS U BBIBOJBI 110 pe3yabTaTaM
MIPOBEJICHHOT0 HA0JII0/IEHNUs, UCCIIEI0BAHNUS, OLIEHUBATh JOCTOBEPHOCTD
MOJIYYEHHBIX Pe3yJIbTaToOB, BHIBOJIOB U 0000IIEHUH;

e TPOTHO3MPOBATH BO3MOKHOE Pa3BUTHE MPOIIECCa, a TAK)KE BbIIBUTaTh
IIPEIIOJIOKEHNS O €70 PA3BUTUU B HOBBIX YCIIOBUSIX.

Pa6ora ¢ nndopmanmeii:



e BBISABIATH ACPUIUTHI HHPOPMAIIUH, TAHHBIX, HEOOXOUMBIX JIJIsi OTBETA Ha BOIIPOC
U /IS peLeHus 3aauu;

e BBIOMpaTh HHPOPMALIMIO U3 UCTOYHUKOB PA3IMYHBIX TUIIOB, aHAJTH3UPOBATb,
CUCTEMAaTHU3UPOBATh U UHTEPIPETUPOBATH HHPOPMAIIUIO PA3ITUYHBIX BUAOB U HOpM
IIPEJICTaBJICHHUS];

e CTPYKTYpHpPOBaTh HHGOPMAIUIO, IPEJCTABIAT €€ B Pa3IuYHbIX (popmax,
WLTIOCTPUPOBATH IpaUuecKy;

e OLIGHMBATH HAJIKHOCTh HH(OPMALIUU IO CAMOCTOSTENILHO CPOPMYITUPOBAHHBIM
KPUTEPUSIM.

2) YHuBepcaabHble KOMMYHUKATHBHbBIE JICHCTBH, 00eCIeuuBaOT chOpMUPOBAHHOCTD
COLIMAJIbHBIX HaBBIKOB 00YYaIOIIHUXCS.

Oouenne:

e BOCHPUHHUMATH U (POPMYIUPOBATH CY)KICHUS B COOTBETCTBUH C YCIOBUSMH H
HEJISIMH OOILIEHUS; ICHO, TOYHO, TPAMOTHO BBIPAXKaTh CBOIO TOUKY 3PEHHUS B
YCTHBIX U MUCbMEHHBIX TEKCTAX, 1aBaTh MOSICHEHHUS 10 X0y PEIICHUs 3a/1a4H,
KOMMEHTHPOBATh MOJYyYEHHBIN pPe3yibTar;

e B X0/€ 00CyXJIeHUS 3aJ]aBaTh BOIIPOCHI 110 CYHIECTBY 00CYK1a€MOW TEMBI,
po0OJIeMbl, pelaeMoii 3a/1a4u, BHICKAa3bIBATh UICH, HAIICICHHbBIE Ha TTOUCK
PELIEHHUS; COIIOCTABIATh CBOU CYXKIACHUSI C CYKICHUSMU IPYTrUX YYaCTHUKOB
Juanora, oOHapyXUBaTh pa3IUn4Ke U CXOACTBO MO3UIHIL; B KOPPEKTHOU (hopme
(bopMynupOBaTh pa3HOIIACHS, CBOM BO3PAKECHHUS;

e TPEACTABIIATH PE3YJIbTAThI PEIIEHUS 3a7a4l, SKCIIEPUMEHTA, UCCIIEI0BaHuS,
MIPOEKTa; CAMOCTOSTENILHO BBIOUPATh (DOpMAT BBICTYIUIEHHSI C yUE€TOM 3a/1a4y
NpPEe3EeHTAlMU U OCOOCHHOCTEN ayAUTOPUH.

CoTpyaHnuecTBo:

e TIOHMMATh M UCIIOJIH30BATH MPEUMYIIECTBA KOMAaHAHON U UHANBUIYAIbHOW PaOOTHI
IpY PELICHNH Y4eOHBIX 33a]a4; IPUHUMATD 11eJIb COBMECTHOMH JIeATeTbHOCTH,
TUTAHUPOBATh OPTAHM3ALMIO0 COBMECTHOM paboThI, pactpeesiaTh BUAbI padoT,
JIOTOBapHUBAThCs, 00CYXIaTh MPOLIECC U pe3yabTaT paboThl; 000011aTh MHEHHS
HECKOJILKHX JIOJIEH;

e yHYaCTBOBATH B IPYNIOBBIX (hopMax pabOThI (00CYXIeHHsI, 0OOMEH MHEHHIH,
MO3TOBBIE IITYPMBI M HHBIE); BBITIOIHSITH CBOKO YacTh Pa0OTHI M KOOPIMHHPOBATH
CBOM JICUCTBUS C JPYTUMH YI€HAMH KOMaH/Ibl; OLIEHHBATh Ka4eCTBO CBOETO BKJIA/1a
B OOIIMI MPOIYKT MO KPUTEPHSIM, CHOPMYITHPOBAHHBIM yYaCTHUKAMHU
B3aUMO/ICHCTBUS.

3) yHI/IBepcaJ'ILHBIC peryjJsaiTuBHbIC IICﬁCTBPIH, 00ecneunBaroT (I)OpMHpOBaHI/IC CMBICJIOBBIX
YCTAaHOBOK U JXKU3HCHHBIX HABBIKOB JINYHOCTH.

Camoopranmu3anus: COCTaBISATh IUIAH, AITOPUTM PEIICHHs 33/1a4H, BBIOMPATh CIIOCO0
pelIeHus C y4eTOM UMEIOIINUXCS PECYPCOB M COOCTBEHHBIX BO3ZMOKHOCTEH,

apryMEHTHPOBATh U KOPPEKTHUPOBATH BAPUAHTHI PEIICHUH C yU€TOM HOBOM HH(OpPMAIIHH.

CaMOKOHTPOJIb:



e BIIQ/ICTh HABBIKAMU MMO3HABATEIHHON pe(IeKCHH KaK OCO3HAHUS COBEPIIAEMbIX
JeMCTBUI M MBICIMTEIBHBIX IIPOLIECCOB, UX PE3Y/IbTATOB; BJIAIETh CIIOCOOAMHU
CaMOIIPOBEPKH, CAMOKOHTPOJIA IIPOLECCA U PE3YJIbTaTa PELICHUS MaTEMaTHYECKON
3aJa4H;

e IIPEABUACTH TPYAHOCTH, KOTOPHIE MOTYT BOZHUKHYTH IIPU PEILICHUM 3aa4H,
BHOCUTb KOPPEKTUBBI B JIEATEIBHOCTh HA OCHOBE HOBBIX OOCTOSITENILCTB, JAHHBIX,
HalJIEHHBIX OIINOOK, BHISIBJICHHBIX TPYAHOCTEH;

e OIICHMBATh COOTBETCTBHE PE3yJbTaTa L€ U YCIOBUAM, OOBACHATH IPUUUHbI
JOCTHKEHUS MITH HEJAOCTIKEHHS PE3yIbTaTOB eI TEIbHOCTH, HAXOIUTH OIINOKY,
JlaBaTh OLIEHKY IPHOOPETEHHOMY OIIBITY.

IIpenmeTHbIE pe3yabTAThI
10-1 kiaace
OnepupoBath MOHATHAMH: TOYKA, MPAMasi, IMIIOCKOCTb.

HpI/IMeHHTB AKCHUOMBI CTCPCOMCTPUHU U CIICACTBHA U3 HUX IIPU PCIICHUH I'COMCTPUICCKHUX
3aaad.

OHepI/IpOBaTB MOHATHUAMU: MAPAJUICIIBHOCTD U MECPICHAUKYJIAPHOCTD IIPAMBIX U IUIOCKOCTEH.
KHaCCI/Iq)I/II_[I/IpOBaTB B3aMMHOC paCIIOJIOKCHUC NTPAMBIX U IUIOCKOCTEM B IIPOCTPAHCTBE.

OnepupoBaTh NOHATUSAMU: IBYIPAaHHBIN YroJl, TpaHH JBYIPAHHOIO yIiia, peObpo ABYIPaHHOTO
yriia; TMHENHHBIN Yrosl JBYIrPaHHOIO YIJIa; TpajlyCHas Mepa JIBYTPaHHOIO yria.

OHepI/IpOBaTB MOHATUAMU: MHOT'OI'PAHHUK, BBIHYKJ'IHﬁ u HCBLIHYKHHﬁ MHOTI'OT'paHHUK,
QJICMCHTBI MHOI'OI'paHHUKA, HpaBHHBHBIﬁ MHOTI'OrpaHHUK.

Pacrio3naBaTh OCHOBHBIE BU/Ibl MHOTOTPAaHHUKOB (MTMpaMHIa; IPU3Ma, MPSIMOYTOJIbHBIN
napasenenunes, kyo).

KnaccudunupoBars MHOTOTpaHHUKH, BHIOMpPAsi OCHOBAHUS JJIs KJIACCU(PUKAIUU (BBITYKIIbIE
1 HEBBIITYKJIbIE MHOTOTPAaHHUKH; IIPABUIIbHBIE MHOTOTPAaHHUKH; TIPSMBIE U HAKIIOHHbBIE
MIPU3MBI, MTapaJUIeICTUIIEe/IbI).

OnepupoBaTh NOHATUIMU: CEKYIIas MJIOCKOCTh, CECYEHUE MHOTOTPAHHUKOB.
OOBACHATH IPUHITUTIBI TIOCTPOCHUS CEYCHHM, UCTIOIB3YSI METOJI CIIE/IOB.

CTpouTh ce4eHUs] MHOTOTPAaHHUKOB METO/IOM CJI€JIOB, BBIMOIHATE (BHIHOCHBIE) IIIOCKUE
YepTEeKH U3 PUCYHKOB MPOCTHIX 0OBEMHBIX (UTYp: BUJI CBEPXY, COOKY, CHHU3Y.

Pemrats 3aa4i Ha HaXO0XICHHUE TCOMETPUUCCKHUX BCIIMYNH I10 o6pa3uaM HJIN aJIrTOpUTMaMm,
NMPUMCHAA U3BCCTHBIC AHATIUTUYCCKHUEC MCTOABI ITPU PCHICHUHN CTaHAAPTHBIX MATCMATUYICCKHUX
3a1a4 Ha BBIYUCIICHUC paCCTOHHI/Iﬁ MECXKAYy ABYMA TOYKaMH, OT TOYKH JO HpHMOﬁ, OT TOYKH
A0 IIOCKOCTH, MCIKAY CKPCIIUBAOIIUMUCA ITPAMBIMHU.



Pemrate 3a1aun Ha HAXOXKACHNUE T€OMETPUYECKUX BEIMYMH 1O 00pa3iaM WK allrOpUTMaM,
[IPUMEHSS] U3BECTHBIE AaHAIIMTUYECKUE METOBI IIPU PELICHUN CTaHAAPTHBIX MATEMaTUYECKUX
3a/1a4 Ha BBIYMCIICHUE YIJIOB MEXAY CKPEIIMBAOLIMMUCS IPSAMBIMH, MEXY IIPSIMOU U
IIJIOCKOCTBIO, MEXAY IJIOCKOCTSMHU, ABYTPAHHBIX YIJIOB.

Boruncnsate 00beMbl U IIIOMIAN TOBEPXHOCTEH MHOTOTPAaHHUKOB (MIpU3Ma, MHUpaMuia) ¢
pUMEHEHHEM (POPMYIT; BEIYMCIIATH COOTHOIICHUS MEXK/TY IJIOLIAIIMH TOBEPXHOCTEH,
o0beMamMu MOAOOHBIX MHOTOIPAHHUKOB.

OrnepupoBarh NOHATUSIMU: CHMMETPHS B IPOCTPAHCTBE; LICHTP, OCh U INIOCKOCTh
CUMMETPUU; HEHTP, OCh U TUNIOCKOCTh CHMMETPHUH (PUTYPHI.

W3Bnekarb, mpeoOpa3oBbIBaTh M UHTEPIPETUPOBATH HHGOPMAIUIO O MPOCTPAHCTBEHHBIX
reOMETPHUECKUX (DUTYpax, MPEICTABICHHYIO Ha YePTEKaX U PUCYHKaX.

[IpumensTh reomeTprueckue (hakThl AJIsl PELICHUsS] CTEPEOMETPUUECKUX 3aad,
IIPEAIIOJIAraloIMX HECKOJIBKO 111aroB PEIICHHUs, €CJIA YCIOBHS IPUMEHEHUS 3aaHbl B IBHOU

dopme.

HpI/IMeHHTB HpOCTCﬁHIPIC IIPOrpaMMHEBIC CPEACTBA U 3JICKTPOHHO-KOMMYHHKAITUOHHBIC
CHUCTCMBI ITPU PCHICHUHN CTCPCOMETPUUCCKHUX 3a1ay.

[IpuBOAUTE IPUMEPHI MATEMATUYECKUX 3AKOHOMEPHOCTEN B IPUPOJE U JKU3HU,
pacro3HaBaTh MPOSBICHUE 3aKOHOB T€OMETPUU B UCKYCCTBE.

[IpuMeHATh NOJIyYEHHBIE 3HAHUS HAa IPAKTUKE: AHATM3UPOBATH PEAIbHBIE CUTYyallud U
IIPUMEHATH U3YYEHHBIE TOHATHS B IIPOLIECCE NTOMCKA PELIEHUS MATEMATUUECKU
chopMyTUPOBaHHOM MPOOIIEMBI, MOJIETUPOBATh PEaTbHbIC CUTYAIlUN Ha S3BIKE TEOMETPHH,
HCCIIEI0BATH TOCTPOEHHBIE MOJIENIHA C UCIIOJIb30BAHUEM I'€OMETPUUECKUX ITOHATUI U TEOPEM,
amnmapara ajareOphl; pemaTh NPakTHUYEeCKUE 3a]]a4H, CBI3aHHbBIE C HAXOXKICHUEM
FeOMETPUYECKUX BEJIUYUH.

11-ii kacce

OnepupoBath MOHATHAME: UIUHAPUYIECKAs TOBEPXHOCTh, 00pa3yIOIIHe IUIUHAPUISCKON
MTOBEPXHOCTH; ITWJIHH]IP; KOHHYECKask TOBEPXHOCTh, 00pa3yrore KOHUNIeCKOH TOBEPXHOCTH,
KOHYC; chepudeckasi IOBEPXHOCTb.

Pacmo3naBate Tena Bpamenust (MWIWHIDP, KOHYC, cdepa u map).

OOBACHATH CITOCOOBI TTOTYYEHHUSI TEJT BPAIICHUSI.

KaccudummpoBats B3anMHOE pacnosioxkeHue chepbl U MIOCKOCTH.

OnepupoBaTh NOHIATUSIMU: IIAPOBOM CEIMEHT, OCHOBAHHUE CETMEHTA, BHICOTA CETMEHTA;
IapOBOM CJIOM, OCHOBAaHUE IIAPOBOI0O CII0S, BBICOTA MIAPOBOTO CIIOS; IIAPOBOM CEKTOP.

Bbrauciiate 00beMbI 1 TUTOMIAAN TTIOBEPXHOCTEH TN BPAIICHHS, TEOMETPHUECKUX TEIl C
MpUMEHEHHEM (HOPMYIL.



OmnepupoBarh MOHATUSMHU: MHOTOTPAHHUK, BIIMCAHHBIN B c(epy U ONMUCAHHBIA OKOJIO CEpHI;
cdepa, BIMCaHHAs B MHOIOI'PAaHHUK UJIM TEJIO BPAILEHUS.

Beraucaars cooTHOIIEHHS MCXKAY 10 AMHU HOBCpXHOCTeﬁ 1 o0beMaMH HO,Z[O6HBIX TCII.

N306paxkaTh u3ydaembie GUTYpPHI OT PYKH U C IPUMEHEHHUEM MPOCTHIX YEPTEKHBIX
UHCTPYMEHTOB.

BoInonHATE (BBIHOCHBIE) IJIOCKUE YEPTEKHU U3 PUCYHKOB MPOCTHIX 00bEMHBIX (DUTYD: BU]
CBEpXY, COOKY, CHU3Y; CTPOUThH CEUCHHUS TEJl BpAIICHUSI.

W3BnekaTh, MHTEPIPETHPOBATH U MPEOOPA30BBIBATH HH(POPMAITUIO O TIPOCTPAHCTBEHHBIX
reoMeTpHUecKuX (hUrypax, MpeacTaBICHHYIO Ha YepTeKaX U PUCYHKAX.

OnepupoBatrh MOHATHEM BEKTOP B IPOCTPAHCTBE.

BremoaHATE ZI€I>'ICTBI/I$I CJIOKCHHA BEKTOPOB, BBIYUTAHHA BEKTOPOB U YMHOXKCHHUA BEKTOPA HA
qHucCliio, O6T>$ICH$ITB, KaKMMM CBOMCTBaMU OHU 06Ha,I[aIOT.

HpI/IMeHHTB IIpaBUJIO IapaJUICIICIIUIICaA.

OnepupoBath NOHATUAMU: I€KAPTOBBI KOOPIUHATHI B IPOCTPAHCTBE, BEKTOP, MOYJIb
BEKTOPA, PABEHCTBO BEKTOPOB, KOOPAUHATHI BEKTOPA, YIOJI MEKAY BEKTOPAMU, CKAIIIPHOE
MIPOU3BEICHNE BEKTOPOB, KOJUIMHEAPHBIE U KOMIUIAHAPHBIE BEKTOPHI.

HaxomuTth cymMy BEKTOPOB U ITPOU3BEIEHNE BEKTOPA HA YKCII0, YIOJ MEX]y BEKTOpaMu,
CKaJISIPHOE MPOU3BEEHHE, PACKIJIAIbIBAaTh BEKTOP IO JBYM HEKOJUIMHEAPHBIM BEKTOPAM.

3a)IaBaTB IJIOCKOCTb YPAaBHCHHUEM B )IeKapTOBOI\/JI CUCTEMEC KOOpAWHAT.

[IpumensTh reomeTprueckue (HakThl AJIsl PELICHUs] CTEPEOMETPUUECKUX 3ajad,
MIPEANOJIAararoUX HECKOJIBKO 1Iar0oB PELIEHUs, €CIIU YCI0BUSA IPUMEHEHNU 3a1aHbl B SBHOU

dbopwme.

Pemrats HpOCTeI\/IIIHI/Ie FrCOMCTPHUYCCKHUEC 3a1a41 Ha IPUMCHCHHUE BEKTOPHO-KOOPAWHATHOT'O
METoJa.

Pemrats 3aJa4d Ha A0Ka3aTCJIbCTBO MAaTEMAaTHYCCKHUX OTHOIIICHUN B HaXO0XJICHHUEC
TreOMCTPHUICCKUX BCIIMYUH I10 o6pa3uaM WA aJIrTOpUTMaM, IPpUMCEHASA U3BECTHBIC MCTO/IbL
IIpH pCHICHUN CTAHAAPTHBIX MAaTEMATUUCCKUX 3a/1a4.

[IpuMeHnATH mpocTeire NporpaMMHBIE CPEICTBA U JIEKTPOHHO-KOMMYHUKAIIMOHHBIE
CUCTEMBI IIPU PELICHUHN CTEPEOMETPUUECKUX 3a1ay.

HpI/IBOI[I/ITB MMPpUMEPBI MATEMATUYICCKUX SaKOHOMepHOCTCﬁ B IpHUPOAC U )KU3HU,
pacrno3HaBaTh MPOABJICHUEC 3aKOHOB T'COMETPHH B UCKYCCTBE.

IIpuMeHATH MOTyYEHHBIE 3HaHUS HA NIPAKTUKE: aHAJITM3UPOBATh PEAJILHBIC CUTYALIUU U
IIPUMEHATH U3YYEHHBIE TIOHATHS B IIPOLIECCE ITOMCKA PELICHUS MATEMAaTUUECKU
copMyIHpOBaHHON MPOOIEMBI, MOJICIMPOBAThH PEAJIbHBIE CUTYAllUU Ha A3bIKE T€OMETPHH,



HCCICA0BaTh MOCTPOCHHBLIC MOJCIN C UCITOJIB30BAHUCM I'€COMCTPHUICCKUX MMOHATUM U TCOPECM,
alrrapara aJ'Il"e6pr; pe€uiaTh NPaAKTUYECKUEC 3aJa4u, CBA3aHHBIC C HAXO0XICHHUEM
reOMCTPHUICCKUX BCIMYHH.

Conepxxanmne y4eOHOro Kypca

10-i1 ki1ace
IIpsiMble U MJIOCKOCTH B IPOCTPAHCTBE

OCHOBHBIE TTOHSTHSA CTCPCOMCTpPHUH. Tqua, psMasd, IJI0CKOCTb, IIPOCTPAHCTBO. ITonsarue 06
AKCHUOMATUYCCKOM IMOCTPOCHUHN CTCPCOMCTPUN: AKCHUOMBI CTCPCOMETPHH U CIICACTBUSA U3
HHX.

B3aumHoe pacrionoxeHue npsiMbIX B IPOCTPAHCTBE: MEPECEKAIOLIUECS, TapaIJICIIbHbIE U
CKpeluBarouecs npsmole. [lapannenbHOCTh NPSAMBIX U IUIOCKOCTEH B MPOCTPAHCTRE:
mapalyICJIbHBIC ITPAMBIC B IIPOCTPAHCTBEC, MAPATIJICJIBbHOCTD TPEX NPAMBIX; NApaJJICJIIbHOCTD
MPSIMOM M TUIOCKOCTHU. YTJIBI C COHAIIPABIEHHBIMU CTOPOHAMU; YTOJI MEXKY IPSIMBIMH B
npocTtpaHcTse. [lapamielbHOCTh IIOCKOCTEN: MapalieIbHbIE MIIOCKOCTH; CBOMCTBA
napajuieNbHbIX TockocTei. [IpocTeiimume npocTpancTBeHHbIE (PUTYpBI HA TIIOCKOCTH:
TeTpa’ap, Ky, napajuiesenunea; NocCTpoeHHe CEYeHHH.

[IepneHMKyISAPHOCTD NPSIMOM U IJIOCKOCTH: MEPIIEHINKYIISPHBIC IIPSMBIE B IPOCTPAHCTBE,
IpsIMBIE MAPAJUICIIbHBIE U NEPIEHAUKYIISPHBIE K IITIOCKOCTH, IIPU3HAK MEPIECHANKYIAPHOCTH
IIPSIMOM M TUIOCKOCTH, TEOPEMA O MPSIMON MEPIIEHANKYIIAPHON INIOCKOCTH. YTJIbI B
IIPOCTPAHCTBE: YroJl MEXIY MPSAMOM U IUIOCKOCTBIO; ABYTPAHHBIN YIOJl, JMHEMHBIA YrOi
JBYTPAHHOTIO yria. llepnenaukyisp 1 HaKJIOHHBIE: paCCTOSHUE OT TOYKH JI0 IUNIOCKOCTH,
paccTosiHUE OT MPSAMOMN J0 MIIOCKOCTH, IPOEKIHs (GUTYPBI Ha TUIOCKOCTb.
[lepneHMKyYIAPHOCTD INIOCKOCTEN: MPU3HAK MEPIICHIUKYIAPHOCTH JIBYX IUIOCKOCTEH.
TeopeMa 0 Tpex neprneHauKyIIApax.

MHOrorpaHHUKHU

[TonsiTe MHOTOTpaHHUKA, OCHOBHBIE AJIEMEHTHI MHOTOTPAaHHUKA, BBIITYKJIBIE 1 HEBBIITYKJIBIE
MHOTOTPaHHUKH; pa3BepTKa MHOTOrpaHHuKa. [Ipu3ma: N-yromnpHas npu3ma; TpaHu U
OCHOBAHUS IPU3MBI; TIpsIMasi ¥ HAaKJIOHHAsI TPU3MBI; OOKOBAs M TIOJIHAS IOBEPXHOCTH
npusMmsbl. [lapannenenunen, npsMoyroibHbINA Mapamienenumes u ero ceoicra. [lupamuaa:
N-yroipHasi IUpamMua, TpaHd ¥ OCHOBaHHE MUPAMUIBI; OOKOBAsl M TIOJTHAS TTOBEPXHOCTH
MMPaMHUJIbI; TPABUJIbHAS U YCeUEHHAs MUpaMua. DIEMEHThI TPU3MBI U TUPAMUJIBL.
[IpaBusbHBIE MHOTOTPAHHHUKH: TIOHSATHE TIPABUIIFHOTO MHOTOTPAHHUKA; TTPaBUJIbHAS TTPU3Ma
Y TIpaBUJIbHAS TUPAMUJIA; TIPABUIIbHAS TPEYrolbHAs TUPAMUJIA U MPABUIIBHBIN TETpadp;
ky0. [IpencraBienne o MpaBUIHBHBIX MHOTOTPAHHHUKAX: OKTAdIP, JOJAEKAIP U UKOCADIP.
CeueHus MPU3MBI ¥ TUPAMUJIBIL.

CuMMeTpHs B IPOCTPAHCTBE: CUMMETPHUS OTHOCUTEIBHO TOUKH, IPSIMOM, TUIOCKOCTH.
OneMeHTBl CHMMETPUH B IMPaMUax, MapajuleenuIe ax, IPaBUIbHbBIX MHOTOTPAHHHKAX.



Brruncnenue 31eMeHTOB MHOTOTPAaHHUKOB: peOpa, AuaroHanu, yrisl. [nomans 6okoBoi
ITOBEPXHOCTHU U MTOJIHOM MOBEPXHOCTU MPSAMOI MPU3MBI, IJIOIIAIb OCHOBAaHUM, TEOPEMA O
OOKOBOI OBEPXHOCTH MPsMOiA Tpu3MBI. [11011aa6 O0KOBOI MOBEPXHOCTH U IIOBEPXHOCTH
MIPaBWJIbHOM MHUpaMUbl, TEOPEMa O IUIOMAAN yceueHHOoH mupamuabl. [lonstue 06 oobeme.
O0BbeM UpaMHUIbI, TPU3MBIL.

[Tomo6ubIe Tena B mpocTpancTBe. COOTHOMIEHUSI MEKTY IIJIOMIAISIMH TIOBEPXHOCTEH,
00BbEMaMU ITOTOOHBIX TE.

11-i1 kace
TeJsia BpameHust

Hunuaapudeckasi MOBEPXHOCTh, 00pa3yroline UIHHIPHYECKON TOBEPXHOCTH, OCh
HAJTUHIPUYECKON MoBepXHOCTU. L{umuuap: ocHOBaHUs U OOKOBasi TOBEPXHOCTb,
o0pa3ymollas 1 0cCh; MJIO0aAb OOKOBOW U MOJTHON MOBEPXHOCTH.

Konunyeckas noBepXHOCTh, 00pa3yroliie KOHUYECKOH OBEPXHOCTH, OCh U BEPIIMHA
KOHHMUeCcKoi noBepxHoctu. KoHyc: ocHOBaHMe M BepllrHa, 00pa3yrolias U 0Cb; IUIOIAb
OOKOBOH U MOJIHOW MOBEPXHOCTH. Y CEUEHHBIN KOHYC: 00pa3yIolIe U BBICOTA; OCHOBAHUS U
OOKOBast MOBEPXHOCTb.

Cdepa u map: neHTp, paauyc, 1naMeTp; IIola b NoBepXHOCTH ceprl. BzaumHoe
pacnosoxeHue cepsl U MII0CKOCTH; KacaTellbHas INIOCKOCTh K cdepe; miouanb chepsl.

N300paxenue Ten BpalleHus Ha II0CKOCTH. Pa3BepTka nuauHApa 1 KOHyca.

KOM6I/IH8.I_II/II/I TCJI BpallICHUS 1 MHOTOT'PaAHHHUKOB. MHOFOFpaHHI/IK, OIMMCAHHBIM OKOJIO C(i)epLI;
C(bepa, BIIMCaHHAas B MHOI'OI'PAaHHUK, UJINW TCJIO BpalliCHUS.

[Tonsitue 06 o6peme. OCHOBHBIE CBOMCTBA 00BEMOB Tell. Teopema 00 oObeMe
MPSIMOYTOJIBHOTO TIapaJuieNienuneia u cieAcTBus u3 Hee. O0beM HUIMHIPaA, KoHyca. O0beM
miapa M riomaab chepsl.

[Tono6ubIe Tena B mpocTpancTBe. COOTHOLIEHUS MEKIY TIOMIAASIMH MTOBEPXHOCTEHH,
o0BbeMaMu TTOJO0OHBIX TEII.

Ceuenus nunuHApa (MapajiesbHO U MEPHEHAUKYIISIPHO OCH), CEYEHHs KOHyca
(mapasuieabHOE OCHOBAHUIO M ITPOXO/AIIee Yepe3 BEPIIMHY), CEUSHUS 1apa.

BekTopbl M KOOPpAUHATHI B IPOCTPAHCTBE

BekTop Ha mmockocTH U B ipocTpaHcTBe. CI0KEHNWE U BBIUUTAHUE BEKTOPOB. Y MHOKEHHE
BEKTOpa Ha yMcio. PaznoxkeHue BeKTopa o TpeM HEKOMILUTaHapHBIM BekTopam. [IpaBuiio
napajuienenumena. Pemenue 3aga4, CBSI3aHHBIX C IPUMEHEHHEM MPAaBUII JEUCTBUH €
BekTopamu. [IpssMoyronbHas cuctema KOOpAMHAT B IpocTpaHcTBe. KoopanHAThI BEKTOpA.
[Ipocreiimme 3aga4u B KOOpAUHATaX. YTOJI MEXIy BeKTopamu. CKaasipHOE TPOU3BEACHUE
BEKTOPOB. BhI4nciieHHEe yIIIOB MEXKy NMPSMBIMU U MJIOCKOCTSIMU. KOOpIMHATHO-BEKTOPHBIM
METO/ MPU PEIICHUU T€OMETPUYECKUX 3aay.



TemaTnuyeckoe NJIAHUPOBAHKE

10-it knace
Kosaun4yecTBo 4acoB JIeKTPOHHbIE
HaumeHoBaHue

Ne a3/1eJI0B U TeM (L ppoBnic)

w/m | P34 Beero Kontpoibneie | IIpakTHdecKue | ogpazopareibHbie
nporpamMmel paboThI padoThI pecypebl
BEeleHIe B I'eomerpus. 10

1 A 10 wrace, 000
CTEpEOMETPHIO SIKiaccy
[IpsiMbIe U TUIOCKOCTH TpeHazKep «Obnaxo

HCTBe 3HAHUID.

2 | B rboctpa ) 12 1 Maremaruka. 10
[TapannenpsHOCTH wiace. 000
MPSIMBIX | MJIOCKOCTEHN «DusKon a6y

Tpenaxep «O0naxo
[IepnenuKyISIpHOCTD SHAHMI.

3 PHICHIMIYIAD .| 12 Maremaruka. 10

MPSIMBIX U IIJIOCKOCTEN wace. 000
«®Pu3uxoH Jlad»
Vbl Mexny I'eomerpus. 10
4 | mpsAMBIMH U 10 1 kiacc, OO0
IJIOCKOCTSIMU «IKnace»
I'eomerpus. 10
5 | MHororpanHuku 11 1 kiacc, OO0
«AKnace»
Tpenaxep «O0nako
06 3HaHUI».

6 DEMPI 9 1 Marematuka. 10

MHOTOTPaHHUKOB nace. 000
«®Du3ukoH Jlad»
Tpenaxep «O0naxo

IloBTOpEHME: ceueHUs SHAHHID.

7 p ' ’ 4 1 Maremaruka. 10
pacCcTOSHUSA U YIJIbI nace. 000

«®Du3ukoH Jlad»

OBIIEE KOJIMYECTBO

YACOB 110 68 5 0

I[TPOTPAMME




11-i1 k1ace

KoauyecTBO yacoB DJIeKTPOHHbIE
No HaumeHnoBaHue (uudpoBbIE)
n/n | PA3ACI0B N TEM B Koutpouibhbie | [IpakTH4eckue | ogpasopaTenbHbIe
HporpaMMBbI Cero | padoTsI padoThI pecypebi
Tpenaxep
«O05aK0 3HAHUITY.
1 Tena BpateHus 12 Maremaruxka.
11 xnacc, OOO
«Duzukon Jad»
Tpenaxep
«O05aK0 3HAHUIY.
2 OO0BEMEI Tel 5 1 MaremMaTuka.
11 xnacc, OOO
«Duzukon JIad»
BekTopb! I'eomerpus. 11
3 KOOPJIMHATEHI B 10 1 kiace, OO0
MPOCTPAHCTBE «SIKmacey»
IToBTOpEHME, Tpemaep .
oGoGeHHe «O0nako 3HaHUN.
4 CI/ICTeMaTI/I?,’aIII/If[ 7 1 Maremaruka.
SHAHM 11 xmacc, OOO
«Pusukon Jado»
OBIIEE KOJIMYECTBO
YACOB I1O 34 3 0

I[TPOT'PAMME
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