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IMNOACHUTEJIBHASA 3AIINCKA

Pabouas mporpamma ydeOHOTO Kypca «['eomeTpus» 06a30BOTO YPOBHS IS 00YJArOIIAXCS
10 —11 xmaccoB pa3paborana Ha ocHOBe DenepaabHOTO TOCYIaPCTBEHHOTO 00pa30BaTEIHLHOTO
CTaHJapTa CPEIHEro o0mEero oOpa3oBaHUs, ¢ yU4ETOM COBPEMEHHBIX MHPOBBIX TpPEOOBaHHIA,
NPEIbIBISEMBIX K MaTEMaTHUYECKOMY OOpa30BaHUIO, U TPATUIUI POCCHIICKOTO OOpa3OBaHUS.
Peaﬂmaulxm IIporpaMmabl oOecrieunuBaeT OBJIAACHHUC KIIFOYE€BBIMHU KOMIICTCHIIUAMU,
COCTaBJIIIONUMH OCHOBY JUUISl CAMOPA3BHTHSI M HENPEPHIBHOTO OOpa30BaHHs, IEIOCTHOCTD
OOIIEKYJIBTYPHOTO, JINYHOCTHOTO U TIO3HABATEILHOTO Pa3BUTHS JTMYHOCTH OOYYAFOIIUXCSI.

HEJIX U3YUYEHUSA YYEBHOTI'O KYPCA

BaxxHocTh ydeOHOTO Kypca TeoMETpHH Ha YpPOBHE cpefaHero oOmero oOpa3oBaHUs
00yCIIOBJIEHa MPAKTHYECKOW 3HAYMMOCTBIO METANpPEeIMETHBIX U MPEIMETHBIX pe3ylbTaToOB
00y4eHUs] TEOMETPHH B HAIPABJICHUU JIMYHOCTHOTO PA3BUTHS OOyYarommxcsi, GOpMUPOBaAHUS
(YHKIMOHATIHPHONH MaTeMaTHYECKOW TPAMOTHOCTH, W3YyYEHUS JPYTHX YYEOHBIX TUCIHILIHH.
Pazputne y oOyuarommxcs NpaBUIBHBIX MPEACTABICHUN O CYIIHOCTH M IPOUCXOXKICHUU
TeOMETPUUECKUX a0CTPaKIUN, COOTHOIIEHUU PEalbHOTO U WJCAILHOTO, XapaKTepe OTpaskeHUs
MaTE€MaTHYECKOW HAayKOH SIBIICHUU U IPOLECCOB PEAIBHOIO MHUPA, MECTE T€OMETPUU B CUCTEME
HayK M pOJIM MaTeMaTHYEeCKOTO MOJICIMPOBAHUS B HAaydyHOM IIO3HAHWM M B MPAKTUKE
crocoOcTByeT (OPMHPOBAHUIO HAy4YHOTO MHPOBO33PEHUS YYAIIMXCS, a TakKe KauecTB
MBILUICHHSI, HEOOXOIUMBIX JJISl aAaNTallii B COBPEMEHHOM OOIIIECTBE.

I'eomerpust siBiseTcss ogHUM M3 0a30BBIX NPEAMETOB HAa YPOBHE CpEIHEro OOIIero
o0pa3oBaHMs, TaK KaK OOECIIEYMBAET BO3MOXKHOCTh M3YYCHHs KaK JUCIUIUIMH €CTECTBEHHO-
Hay4YHOU HaIpaBJICHHOCTH, TaK U TYMaHUTapPHO.

Jlormdeckoe MbllUIeHHE, (OPMUPYEMOE TPHU U3YYEHUU OOYYAIOUIUMUCS TMOHATHIHBIX
OCHOB TEOMETPUU M TOCTPOCHUM ILEMOYKU JIOTMYECKHX YTBEPXKICHUNH B XOJI€ pEUICHHUS
TEOMETPUYECKUX 3a/1a4, YMEHHE BBIIBUTaTb W ONPOBEPraTh THIIOTE3bl HETOCPEICTBEHHO
UCIIONIB3YIOTCS TPU pEIIeHUH 3a7ad €CTeCTBEHHO-HAy4YHOI'o IMKJIA, B YaCTHOCTH U3 Kypca
buzukm.

YMeHHe OpUEeHTHPOBATHCS B MPOCTPAHCTBE MIPAET CYUIECTBEHHYIO pOJb BO BCEX
o0macTsax JesTeNbHOCTH 4YenoBeka. OpueHTanusi YeloBeKa BO BPEMEHHM M INPOCTPAHCTBE —
HEOOXOAMMOE YCJIIOBHE €r0 COLMAIBHOTO OBITHS, (hopMa OTpa)Xe€HUS OKPYKAIOIIETO MUpa,
yCIIOBHE  YCIEUIHOTO TMO3HAHUS M  aKTHUBHOTO  MPeoOpa3oBaHUsl  JEHCTBUTEILHOCTH.
OnepupoBaHHe MPOCTPAHCTBEHHBIMU 00pa3aMu 00bEIMHAET pa3Hble BUABI YUeOHOM U TPyI0BOU
NeSITeTIbHOCTH, SBJSIETCS OJHUM M3 NMPO(ECCHOHANBHO BaKHBIX KAdeCTB, IMO3TOMY aKTyajbHa
3ajaya (popMHUpPOBaHUS Yy 0OYyYarOMIMXCS MPOCTPAHCTBEHHOTO MBIIUIEHUSI KaK Pa3HOBUIHOCTU
00pa3HOTr0 MBIIUJICHUSI — CYIIECTBEHHOTO KOMIIOHEHTa B TOJTOTOBKE K MPaKTHYECKOU
JESITEIIbHOCTH 110 MHOTHM HAIIPaBICHUSM.

Lenb ocBoeHUs porpaMMbl yueOHOTo Kypca «['eomeTpusi» Ha 6a30BOM ypoBHE O0yUCHHUS
— 00meo0pa3oBaTeIbHOE U OOIIEKYJBTYPHOE pa3BUTHE OOYYAIONIMXCS dYepe3 oOecredeHue
BO3MOXXHOCTH MPUOOPETEHUS W HCTOIH30BAaHUS CHCTEMAaTHYECKUX T'€OMETPUUYECKUX 3HAHHUHU U
NecTBUH, crienU(UIHBIX T€OMETPHH, BO3SMOXXHOCTH YCIEITHOT'O MPOAOJKEHHST 00pa30BaHUs 110
CHEHATBHOCTSM, HE CBS3aHHBIM C MPUKIIATHBIM HCIIOJIE30BAaHIEM T€OMETPHH.

[IporpaMmma 1o reomeTpun Ha 0a30BOM ypOBHE IpelHa3HAaueHa UId OO0Yy4arou[uxcs
CpelHEel IIKOJIbI, HE HWCHBITHIBABUINX 3HAYUTEIbHBIX 3aTPYJHEHHI HA YpOBHE OCHOBHOTO



obmiero obpazoBanus. Takum oOpa3om, oOydaromuecs Ha 0a30BOM YPOBHE JOJIKHBI OCBOUTH
o0lIre MaTeMaTHYeCKue YMEHHUs, CBSI3aHHbIE CO CIeUU(PUKON reOMETpUH U HEOOXOAUMBIE IS
JKU3HU B COBpeMEHHOM oO1uiecTBe. Kpome 3TOro, oHu UMEIOT BO3MOXHOCTh U3YYUTh T€OMETPHUIO
Oonee rIyOOKO, €CITU B JATbHEHIIIEM BOSHHUKHET HEOOXOIUMOCTh B TEOMETPHUECKUX 3HAHUIX B
npo¢eCCUOHATLHOMN 1eATEIIEHOCTH.

JlocTrkeHue e OCBOCHUS MPOrpaMMbl 00€CIIEUMBAETCS PEILIEHUEM COOTBETCTBYIOLIUX
3anmad. [IpuopureTHBIMU 3a1a9aMu OCBOCHHMS Kypca «I eomeTpumn» Ha 6a30BoM ypoBHe B 10—11
KJIaccax sIBIISIOTCS:

e (QopmupoBaHUE TPEICTABICHUS O TEOMETPUM KaK YacTU MHUPOBOH KYyJIbTYypbl H

OCO3HaHHE €€ B3aUMOCBSI3U C OKPY>KAIOIIUM MUPOM;

e (QopmupoBaHuE TMpPEACTABIECHUS O MHOIOTPAHHMKAX M TeJaxX BpallleHUS Kak o
BXHEHIIINX MaTeMaTHYECKUX MOJIENIX, MO3BOJSIONINX OMUCHIBATh U U3Yy4aTh pPa3HbIe
SIBJICHHS] OKPYKAIOIEro MUPA;

e (QopmupoBaHuE yMEHHs PAclO3HABAaTh HAa 4YEPTEKax, MOJECISIX U B PEATbHOM MHUPE
MHOTOTPaHHUKH U T€Jia BPaLCHHUS;

e OBJIAJCHHE METOAAMU pELICHHS 3aJad Ha [OCTPOSHHs Ha H300pakeHUsIX
IIPOCTPAHCTBEHHBIX (QUTYP;

e (QopmMupoBaHUE YMEHHUS ONEPUPOBATH OCHOBHBIMU MOHSTHUSIMH O MHOTOTPAaHHUKAX H
TeNax BpallleHUsI U UX OCHOBHBIMU CBONCTBaMU;

® OBJAJICHHE AITOPUTMAMH PEIICHUS OCHOBHBIX THIIOB 3a7a4; (hOPMHUPOBAHHE yMCHHS
MPOBOAUTH  HECJOXKHBIE  JIOKa3aTEeJbHbIE  pAcCyXKJIEHUS B  XOAE  pelICHUd
CTEPEOMETPUYECKUX 3a/1a4 H 33/1a4 C MMPAKTUIECKUM COJCpKAaHUEM;

® pa3BUTHE MHTEJUIEKTYaJbHBIX M TBOPYECKUX CIOCOOHOCTEH  0Oydarommxcs,
MO3HABATEJILHON aKTUBHOCTHU, UCCIIEIOBATEILCKUX YMEHUHN, KPUTUYHOCTH MBILIUICHHUS;

e (QopmupoBanue (QyHKIHOHAIBHON T'PaMOTHOCTH, PEJIEBAHTHOW TE€OMETPUHU: YMEHHE
pacrno3HaBaTh MPOSIBICHUS T€OMETPHUECKUX TOHATUH, 0OBEKTOB U 3aKOHOMEPHOCTEH B
pEATBbHBIX JKM3HEHHBIX CUTYallMsSX W TMPH H3YYCHUU IPYTHX y4EeOHBIX TPEIMETOB,
IIPOSIBJIEHUS] 3aBHUCHUMOCTEH M 3aKOHOMEPHOCTEH, (QOpMyJIUpoBaTh HX Ha S3bIKE
reOMeTpUM M  CO3[aBaTh TI'EOMETPUYECKHE MOJEJIM, NPUMEHATh OCBOEHHBIN
reOMETPUUYECKUN ammapar Mg pelIeHUus MNPaKTHKO-OPUEHTUPOBAHHBIX — 3ajad,
MHTEPIPETUPOBATH U OIICHUBATH MOJYUYEHHBIE PE3YIIbTAThI.

OTnuuuTenbHON 0COOEHHOCTHIO MPOTrPaMMBbl SIBJISIETCSI BKIIOYEHHUE B KypC CTEPEOMETPUN
B HayaJe ero M3yueHus 3aJad, pellaeMblX Ha YPOBHE WHTYUTHBHOTO TIO3HAHMS, U
onpenenéHHbIM 00pa3oM OpraHM30BaHHAs paboTa HaJA HUMHU, YTO CIOCOOCTBYIOT Pa3BUTHUIO
JIOTUYECKOT0 M TMPOCTPAHCTBEHHOTO MBIIUICHUS, CTUMYJIUPYET MPOTEKAHWE HWHTYUTUBHBIX
IPOLIECCOB, MOTUBHUPYET K JaJbHEHIIEMY U3yUEHUIO IPEIMETA.

[Ipenmourenue OTHAETCS HATJIATHO-KOHCTPYKTUBHOMY METOAY OOy4YeHHs, TO €CThb
TEOPETUYECKHE 3HAHUS UMEIOT B CBOEH OCHOBE YYBCTBEHHOCTh MPEIMETHO-NPAKTHYECKON
JEATENIbHOCTH. Pa3BUTHE INpPOCTPAaHCTBEHHBIX IPEACTABICHUM y ywamuxcsi B Kypce
CTEpEOMETPUH MPOBOJUTCS 3a CUET pEIICHU 3a7]a4 Ha CO3/1aHKEe MPOCTPAHCTBEHHBIX 00pa3oB U
3aJa4 Ha OINEpPUpPOBAaHUE IMPOCTPAHCTBEHHBbIMU oOpazamu. CoznaHue oOpas3a MPOBOIAUTCS C
OTOPOM Ha HATTSAHOCTH, & ONEPUPOBAHHE 00Pa30M — B YCJIOBHSIX OTBJICUEHHUSI OT HAIISTHOCTH,
MBICJIEHHOTO U3MEHEHHUS €r0 UCXOAHOI0 COJIEPIKaHuUs.

OcHoBHblE coaepkaTenbHble JuHUM Kypca «['eomerpum» B 10-11 kjaccax:
«MHororpanHukn», «IIpsiMble U IJIOCKOCTH B MPOCTpAHCTBE», «Tena BpameHus», «BekTopel u
KOOPAMHATHI B IPOCTPaHCTBE». DOpMUPOBAHKE TOTUUECKUX YMEHHUH pacnpeensieTcs He TOIbKO



M0 COJIEPKATENbHBIM JIMHUSM, HO W MO rojaaM OOy4YeHHUS Ha YPOBHE CpPETHETO OOIIero
oOpasoBaHusl.

Conepxanne 00pa3oBaHHs, COOTBETCTBYIOIIEE IPEIAMETHBIM pE3yJIbTaTaM OCBOCHUS
paboueii mporpaMMBbl, pactpeieIEHHBIM 0 ToAaM 00yUYeHHsI, CTPYKTYPHPOBAHO TaKUM 00pa3oMm,
I-ITO6I>I OBJIAJCHUEC reoMECTpUICCKUMU IIOHATUAMUA u HaBbIKaMU OCYHICCTBJIAIIOCH
MOCJIEIOBATEIFHO W IIOCTYNATENbHO, C COOJIOJICHHEM TNPUHIIMIA TMPEEMCTBEHHOCTH, YTOOBI
HOBBIC 3HAHUS BKITIOYAIMCH B OOIIYI0 CUCTEMY T€OMETPHUYECKHIX MPEACTABICHUN 00yYaroInuXcs,
pacmupsis 1 yriayousis e€, o00pa3ys IpOoYHbIe MHOXKECTBEHHBIE CBSI3H.

MECTO YYEBHOI'O KYPCA B YYEBHOM IIVTAHE

Ha usyuenue reomerpun oTBoauTCs 2 4aca B Henenmo B 10 knacce u 1 yac B Hegento B 11
KJIacce, BCero 3a JiBa rofa ooy4enus - 102 yueOHBIX daca.



COJEPKXAHUE YYEBHOTI'O KYPCA
10 KJIACC

IIpsiMble ¥ MJIOCKOCTH B NPOCTPAHCTBE

OcHOBHbIE TIOHATHS cTepeoMeTpuu. Touka, mpsiMasi, INIOCKOCTb, MpocTpaHcTBO. [loHsTHE
00 aKkCHOMaTHYECKOM MOCTPOEHUU CTEPEOMETPHUH: AKCUOMBI CTEPEOMETPHUHU U CIIEJICTBUS U3 HUX.

B3anMHOe pacnosiokeHue MpsIMBIX B MPOCTPAHCTBE: MEPECEKAIOIIMECS, NapaJlIeIbHbIE U
CKpeluBawmuecss npsambie. llapannenbHOCTh MNPSAMBIX M IMJIOCKOCTEH B MPOCTPAHCTBE:
napajieJbHble TpsIMble B MPOCTPAHCTBE; MAPAIETbHOCTh TPEX MPSIMBIX; MMAPATIICIbHOCTh
OpsIMOM M TUJIOCKOCTH. YTJBI C COHANPAaBICHHBIMHU CTOPOHAMHM, YTOJI MEXIY NpPSIMBIMH B
npoctpaHcTBe.  [lapanienbHOCTh  TUIOCKOCTEW:  MapajulesibHble  IUIOCKOCTH;  CBOMCTBA
napaJjuieNbHBIX TuIocKocTei. [IpocTeiime mpocTpaHCTBEHHbBIE (GUTYPHI HA TIOCKOCTU: TETPAdIP,
KyO, apayyieNenumne/; MOCTPOSCHUE CEUSHUIA.

[leprieHaAUKYASIpHOCTh MPSMOM M IUIOCKOCTH:  TEPHCHAMKYJSPHBIE TpsSMbIE B
IPOCTPAHCTBE, NpPsMbIE MApAUICIbHBIE M IEPHEHIUKYJSPHbIE K IUIOCKOCTH, IpPHU3HAK
NEePHEHANKYISIPHOCTA TOPSIMOM M IUJIOCKOCTH, TeOpeMa O NpsIMOM MNepHeHIUKYISIPHOU
IJIOCKOCTH. YTIbl B MPOCTPAHCTBE: YroJl MEXKIY NPSIMOM U IJIOCKOCTBIO; ABYTPAHHBIN yTro,
JUHEWHBIN yrojl ABYrpaHHOro yria. [lepneHauKkyisip U HaKJIOHHBIC: PACCTOSIHUE OT TOYKH 0
IUIOCKOCTH, PAacCTOSHUE OT MPSAMON [0 IUIOCKOCTH, NPOeKIus GUrypbl Ha IJIOCKOCTb.
[lepneHauKyISIPHOCTD IJIOCKOCTEH: MPU3HAK MEPIEHINKYIISIPHOCTH ABYX IIocKocTell. Teopema
0 TPEX MEPIECHIUKYIIAPaX.

MHoOrorpaHHuKHu

[lonsiTHE MHOTrOrpaHHUKA, OCHOBHBIE DJJIEMEHTBI MHOTIOIPAHHHUKA, BBIIYKJIbIE U
HEBBIITYKJIblE MHOTOTPAHHUKH; Pa3BEPTKA MHOrorpaHHuka. [lpusma: n-yroiapHas npusma; rpaHu
¥ OCHOBaHUS MPU3MBI; MIpsMasi U HaKJIOHHASI IPU3MBL; OOKOBAs U MOJIHAS TIOBEPXHOCTH IIPU3MBI.
[Tapannenenunen, npssMOYroJbHBIN Napajuieenunen 1 ero cBoicrea. [lupamunga: N-yronpHas
nUpaMuja, TPaHU U OCHOBAaHUE NUPaMU[bI; OOKOBas W IMOJIHAS TOBEPXHOCTb MHPAMUJIbL;
npaBUjbHAsl W YCEUEHHas MupamMuja. OJNEeMEHThl Npu3Mbl M nupaMmuibl. [IpaBuiibHbIE
MHOTOTPAHHUKHU: TMOHATHE MPABUILHOTO MHOTOIPAHHMKA; MPaBHIIbHAS MPU3Ma U NpaBUIbHAs
nyupamMua; MpaBUIbHAS TPEYToJibHAS MUpaMHUIa U MPAaBWIbHBIN TeTpasap; KyO. [IpencraBnenue
O IMpaBWIbHBIX MHOTOTPaHHHUKAaX: OKTaj’ap, HojaeKkadap u wukocadap. CedeHus] NpU3MbI U
UpaMUBbL.

CummeTpusi B MPOCTPAHCTBE: CUMMETPUS OTHOCHUTEIBHO TOYKH, MPSAMOM, MJIOCKOCTH.
DJIeMEHThl CHMMETPHUH B TUpamMuax, napauiejaenuneaax, npaBUuibHbIX MHOTOTPaHHUKAX.

Brrurcnienue 351eMEHTOB MHOTOTPaHHUKOB: p&Opa, auaronanu, yrisl. [lnomans O0KOBOIMA
MOBEPXHOCTH M TOJHOW MOBEPXHOCTH NPSIMOM MPU3MBI, IUIOMIaJAb OCHOBaHMi, Teopema O
OOKOBOH MOBEPXHOCTH MpSAMON mpu3Mbl. [lnomans OGOKOBOIl MOBEPXHOCTH M TMOBEPXHOCTHU
NpaBWIBHON MUpaMuzbl, TeopemMa O IUIOMAau yceuéHHON nupamuzbl. [loHstue o6 oObEMe.
O0bEM upamMuibl, IPU3MBI.

[TonoGubie Tema B mpocTtpaHcTBe. COOTHONIICHHUS MEXAY IUIOMAIIMUA TMOBEPXHOCTEH,
00BEMaMHU ITIOJO0HBIX TEN.

11 KJIACC

Tesa BpanieHus



Hunuaapudeckass MOBEPXHOCTh, O0pa3ylomue UIUHAPUIECKOW TIOBEPXHOCTH, OCh
[WIHHPAYECKOHN MoBepxHOCTU. [{MmuHAp: ocHOBaHMS U OOKOBasi MOBEPXHOCTh, 0Opasyromas u
OCh; TUTOMIAh OOKOBOW U TTOJTHOW MTOBEPXHOCTH.

Konudeckasi moBepXHOCTb, 00pasylolIe KOHUYECKOH MOBEPXHOCTH, OCh M BEpIIMHA
KOHUYECKOW ToBepXHOCTH. KOHyc: OCHOBaHHME W BeplIMHa, 0oOpasylomias U OCh; IUIOMIANb
OOKOBOHM M TOJTHOM MOBEPXHOCTHU. Y CEUYEHHBIN KOHYC: 0Opa3ylollue M BbICOTa; OCHOBAaHUS U
OOKOBAast TOBEPXHOCTb.

Cdepa u map: ueHTp, paauyc, AUaMeTp; IUIOHIaAb MOBEpXHOCTH cdepbl. B3aumHoe
pacmofioskeHue cepbl U MII0CKOCTH; KacaTellbHas TUIOCKOCTh K cdepe; MmIoanb chepsl.

N3obpaskenue Ten BpameHus Ha IIIOCKOCTH. Pa3BépTka imHApa 1 KOHyca.

KomOuHanuu Ten BpamieHuss ¥ MHOTOTPaHHUKOB. MHOTOTpaHHUK, ONHCAHHBIA OKOJIO
cdepsl; chepa, BIMCaHHAS B MHOTOTPAHHUK, WU TE€TIO BPAIICHHUS.

[Tonstne 06 o0béme. OcHOBHBIE CBOHCTBa 00bEMOB Ten. Teopema 00 o00BEMe
MPsIMOYTOJIBHOTO Tapayienenunena u ciaeAcTBus u3 He€. O0béM mumnuHapa, koHyca. OO0bEM
mapa 1 1iomasb chepsl.

[Tonobubie Tena B mpocTpaHcTBe. COOTHOIICHHS MEXAY IUIOIIAISIMU TOBEPXHOCTEH,
00BEMaMu MOJOOHBIX TETI.

Ceuenust nwiuHIApa (MapauleIbHO W TEPHEHAMKYJISIPHO OCH), CEYEHHUs KOHyca
(mapannenbHOE OCHOBAHUIO U MPOXO/sIIee Yepe3 BEPIINHY ), CEUSHUS 1Iapa.

BekTOpbl M KOOPAUHATHI B IPOCTPAHCTBE

BexkTop Ha miockoctu U B mpocTpancTBe. CIIOKEHNE U BEIUUTAHUE BEKTOPOB. Y MHOKCHHE
BEeKTOpa Ha 4ucio. Pa3nokeHune BeKTopa 1O TpEM HEKOMILIaHAPHBIM BekTopam. [IpaBuio
napajuienenunena. Pemenue 3a1ay, CBSI3aHHBIX ¢ IPUMEHEHUEM MPaBUII JIEHCTBUI C BEKTOPaMHU.
[TpsimoyronbHasi cuctemMa KOOpAMHAT B TpocTpaHcTBe. KoopmuuaTtel BekTopa. [Ipocteiimue
3alayl B KOOpAMHATaX. YTol MeXAy BekTopamu. CKamspHOE NPOU3BEICHUE BEKTOPOB.
Brrunicnienue yrioB MeXAy MNPSMBIMH M IUIOCKOCTSAMH. KOOpIMHATHO-BEKTOPHBIM METOJ TpU
pEIICHUN TEOMETPUUYSCKUX 3a/1a4.



INIVTIAHUPYEMBIE PE3YJIBTATBI
JIMHHOCTHBIE PE3YJIBTATHI

JIMYHOCTHBIE pe3yNbTaTbl OCBOEHHUS IporpaMMmbl ydeOHoro mnpeamera «MaTeMaTHKa»
XapaKTepU3yIOTCS:

I'pazxknanckoe BocnuTaHue:

C(OPMHPOBAHHOCTBIO TIPAXJAHCKOW MO3UIMM OOydaroumlerocs Kak akTHBHOTO U
OTBETCTBEHHOI'0 YJICHa POCCUHCKOro OOILECTBa, MPEACTaBIEHUEM O MAaTeMaTHMYECKHMX OCHOBaX
(YHKIIMOHUPOBAHUS PA3MUYHBIX CTPYKTYp, SBICHHH, MNpPOIENyp TIpakJaHCKOro oOriecTBa
(BBIOOpBI, OMPOCHI M TMp.), YMEHMEM B3aUMOJCHCTBOBATH C COLMAJIbHBIMU HHCTUTYTaMH B
COOTBETCTBUM € UX (QYHKIMAMHU 1 Ha3HAYEHUEM.

IlaTpuoTHYecKoe BOCIMTAHME:

c(OPMHPOBAHHOCTHIO POCCHIMCKOMN Ipa)X1aHCKOW MACHTUYHOCTH, YBOKEHHUS K MPOLLIOMY
U HAaCTOSALIEMY pOCCHUHMCKOM MaTeMaTHKH, LEHHOCTHBIM OTHOIIEHMEM K JIOCTH)KEHUSIM
POCCHIMCKMX MAaTE€MaTUKOB M POCCUHUCKON MaTeMaTHYECKOW IIKOJIbI, K HMCIOJIb30BAHUIO ATHUX
JOCTH)KEHUH B IPyTrUX HayKax, TEXHOJIOTUSX, Chepax IKOHOMHKH.

JlyXOBHO-HPABCTBEHHOI'0 BOCIINTAHMSA:

OCO3HAHHMEM JIyXOBHBIX IIEHHOCTEM PpOCCHIICKOro Hapoaa; cHOpMHPOBAHHOCTHIO
HPABCTBEHHOI'O CO3HAHMsI, 3TUYECKOTO MOBEACHHUS, CBA3AHHOIO C MPAKTUYECKUM IIPHUMEHEHUEM
JOCTHKEHUM HAYKH M JIEATENbHOCTBIO YYEHOTO; OCO3HAHMEM JIMYHOTO BKJaJa B IOCTPOCHHUE
YCTOWYUBOTO Oy TIyIIEro.

JcTeTHYecKoe BOCIIUTAHHUe:

JCTCTUYECKHM  OTHOLIEHHWEM K  MHpYy, BKIIOYas OCTETHKY  MaTeMaTHYECKUX
3aKOHOMEPHOCTEH, OOBEKTOB, 3ajay, pEUIeHUH, pacCyXAeHuil; BOCIPUUMYHBOCTHIO K
MaTEMaTUYECKUM aclEKTaM Pa3JInYHbIX BUJIOB UCKYCCTBA.

PDu3nyecKoe BOCIUTAHHUE:

C(OPMHPOBAHHOCTBIO YMEHHs MPUMEHATh MaTeMaTH4YeCKHe 3HAaHUS B HHTEpecax
310pOBOr0 U 0e30macHOro obpasa *U3HH, OTBETCTBEHHOTO OTHOIIEHUS K CBOEMY 3/J0POBBIO
(3mopoBoe mHTaHHUE, COATAHCUPOBAHHBIN PEXUM 3aHATHHA M OTIbIXa, PEryJsipHas (Qu3nuecKas
AaKTUBHOCTb); (PU3MUECKOIO COBEPUICHCTBOBAHUS, NIPU 3aHATUAX CIIOPTUBHO-0310POBUTEIHHON
JESTEIIbHOCTBIO.

TpynoBoe BocliMTaHue:

TOTOBHOCTBIO K TPYAY, OCO3HAHHWEM LEHHOCTH TPYIOIIOOUs; MHTEPECOM K pPa3IMuHBIM
chepam mpodhecCHOHATLHOW JeSITeNLHOCTH, CBSI3aHHBIM C MAaTEMAaTUKON U €€ MPHUIOKECHUSIMU,
YMEHHEM COBEpIIAaTh OCO3HAHHBIN BBIOOp Oymymieil mpodeccun u pearn3oBbIBaTh COOCTBEHHBIE
KU3HEHHbIC IIJIaHbl; TOTOBHOCTBIO M CIIOCOOHOCTBIO K MaTeMaTHYeCKOMY OOpa30BaHHUIO U
caM00Opa30BaHUI0 Ha TMPOTSHKEHUHM BCEH >KU3HM; TOTOBHOCTbIO K AKTUBHOMY YYacTUIO B
pELIEeHNH IPAKTHYECKHX 3a7jad MaTEMaTHUECKON HAIPaBIECHHOCTH.

IK0JIOTHYeCKOe BOCIIUTAHHUE:

C(OPMHUPOBAHHOCTBIO HKOJIOTMUECKOW KYJbTYpbl, NOHMMAaHUEM BIHMSIHHUA COLUAIBHO-
SKOHOMMUYECKHX IIPOLIECCOB HAa COCTOSHHUE NIPHUPOJHOM M COLMAIBHOW CpPElbl, OCO3HAHHEM
r7100aNbHOTO  XapakTepa  JKOJOTMYECKHMX  IpoOJieM; OpHEeHTalue Ha  NpUMEHEHHE
MaTeMaTHYECKUX 3HAHWU JUI pelIeHHs 3a/7a4d B 00JaCTH OKPY’KAIOMIeH Cpelbl, TUIAaHUPOBAHHS
IIOCTYIIKOB M OLIEHKH UX BO3MOXHBIX ITOCJIEICTBUH ISl OKPYKAIOILEH CPEJIBI.

IleHHOCTH HAYYHOI 0 MO3HAHMA:



c(OPMHPOBAHHOCTHIO MHUPOBO33PEHHUS, COOTBETCTBYIOLIETO COBPEMEHHOMY YPOBHIO
pa3BUTHsI HAYKH W OOIIECTBEHHOW MPAKTUKH, TOHUMaHUEM MAaTeMaTHYECKON HAyKH Kak C(epsbl
YEJIOBEYECKOU JIEATENBHOCTH, 3TAallOB €€ Pa3BUTHA W 3HAYUMOCTH [UIsl Pa3BUTHS LIMBWIN3ALNN;
OBJIAJICHUEM SI3BIKOM MAaTE€MaTUKH W MaTEMAaTHYECKOH KyJbTYpOW KaK CPEICTBOM IIO3HAHUS
MHpa; TOTOBHOCTBIO OCYILIECTBJIATH IIPOEKTHYI0 M HCCIEAOBATEIBCKYIO JIEATEIBHOCTD
WHAMBHUIYaJIbHO U B TPYyIIIIE.

METAIIPEJMETHBIE PE3YJIbTATBI

MerTanpeaMeTHbIC pe3yIbTaThl OCBOCHUS IIPOTPaMMBbI y4eOHOTo mpeaMera « MaTeMaTHKay
XapaKTepPU3yIOTCS  OBIAJICHUEM  YHHBEPCAJIBHBIMU  HO3HAGAMENbHbIMU  OCliCMEUAMU,
VHUBEPCANbHbIMU — KOMMYHUKAMUBHBIMU — OCUCMBUSAMU,  YHUBEPCANbHOIMU — PecyISAmMUGHbIMU
oelicmeusmu.

1) Vhusepcanvhvle noznasamenshsle Oeticmeus, obecneyusaiom Gopmuposanue 6a308blx
KOZHUMUBHBIX NPOYECco8 00YyHarowuxcsa (0c8oeHue Memooo8 NO3HAHUS OKPYHCAIowe20 Mupd,
npUMeHeHUe 102UYeCKUX, UCCIe008AMeNbCKUX onepayutl, yMmeHuil pabomams ¢ uHgopmayuetl).

Ba3oBbleornyeckueneiicTBus:

® BBUIBIITh M XapaKTEPU30BATh CYIICCTBEHHBIE MPHU3HAKK MAaTEMAaTUYECKUX OOBEKTOB,
MOHSATHUH, OTHOLICHUH MEXIY MOHSTUSAMHU; (POPMYJIMPOBATH ONPEACICHUS MOHITHM;
yCTaHABJIMBAThH CYIIECTBCHHBIN MPU3HAK KJIACCU(PHUKAIIMUA, OCHOBAHHUS JJIsi 0000IICHHUS
U CpaBHCHHUS, KPUTEPUHU TIPOBOAMMOTO aHAIIH3a;

® BOCIPUHHMMATH, (POPMYJIMPOBATh U MPEOOPA30BHIBATH CYXKACHUSA: YTBEPIUTCIbHBIC W
OTpHIIATE/IbHBIC, CIMHHUYHBIC, YACTHBIC U OOIIKE; YCIOBHBIC,

® BBIIBJIATH MATEMATHUECKUE 3aKOHOMEPHOCTH, B3aUMOCBSI3H U TIPOTUBOpEYHs B (haKTax,
JAHHBIX, HAONIONEHUSX W YTBEPKICHUAX;, TpeajaraTh KPUTEPUU ISl BBISIBICHHS
3aKOHOMEPHOCTEH M MMPOTHBOPEUHH;

e JeNaTh BHIBOJBI C MCIIOJI30BAHHEM 3aKOHOB JIOTHKH, JACTYKTHBHBIX M WHIIYKTHBHBIX
YMO3aKIIFOYCHUH, YMO3aKIIIOUCHHI TI0 aHAJIOTHH;

® [IPOBOJUTH CAMOCTOSITEIIFHO JJOKAa3aTeIhCTBa MATEMATUICCKUX YTBEPKIACHUN (TIpsSMBbIC
U OT TPOTUBHOTO), BBICTPAUBATh apPryMEHTAIMIO, MPHUBOAWTH TPUMEPHI U
KOHTPIPUMEPBI; 000CHOBBIBATH COOCTBEHHBIC CYXKICHUS U BBIBOJIBI;

e BpIOMpATh CMOCOO penieHus y4eOHOW 3aaauu (CpaBHUBATh HECKOJIBKO BapUaHTOB
pelieHusl, BBIOUpaTh HanOOJIee MOIXOAAIINA ¢ YIETOM CaMOCTOSITEIBbHO BBIACICHHBIX
KPUTEPHUEB).

Ba3oBblenccienoBaTe/ibCKue e CTBHA:

® UCIOJB30BaTh  BOMPOCHl  KAaK  HCCIICJOBATENILCKUH  WHCTPYMEHT  IO3HAHMS,
(bopMyIHPOBATH BOMPOCHI, (PUKCUPYIOLIKE MPOTHBOPEUHUE, MPOOJIEMY, YCTaHABIUBAThH
HUCKOMOE W JaHHOe, (OPMHPOBATH THUIOTE3y, APryMEHTUPOBATh CBOKO MO3HIIHIO,
MHCHHE;

® [POBOJUTH CAMOCTOSTCILHO CILUIAHUPOBAHHBIA HSKCIEPUMEHT, HCCIICOBAHUE TIO
YCTaHOBJICHHIO OCOOCHHOCTEH MaTeMaTH4YeCKOro OO0bEKTa, SBJICHHUSA, Ipoliecca,
BBISIBIICHHUIO 3aBHCHMOCTEH MEKIY 00bEKTaMU, SIBICHUSIMH, IIPOLIECCAMMT;

® CaMOCTOATENbHO (opMynupoBaTh OOOOIINEHHS ¥  BBIBOJABI IO  pe3yJibTaTaM
NPOBEAEHHOTO HAOIIOJICHHS, UCCIICIOBaHUS, OLICHNBATH JIOCTOBEPHOCTh IMOYyYEHHBIX
pe3yJIbTaTOB, BEIBOJIOB U 000OIICHUIA,



® [IPOTHO3UPOBATH BO3MOXKHOE Pa3BUTHE MPOIIECCa, a TAKXKE BHIABUTATD MPEANOI0KECHUS
0 €ro Pa3BUTUU B HOBBIX YCIOBHUSX.

Paborta ¢ unopmanmeii:

® BBIABIATH AehUIUTHI WH(OPMALIUY, JAHHBIX, HEOOXOIMMBIX Ui OTBETa Ha BOMPOC H
JUTS PELIeHUs 3a1a4u;

e BpIOMpaTh HMHPOPMALMIO M3 HCTOYHMKOB pA3IUYHBIX THUIIOB, AaHAJIU3UPOBATH,
CHUCTEMAaTH3UPOBATh W HWHTEPIPETUPOBATh MH(OPMAIMIO PA3IUYHBIX BUAOB U (hopm
Mpe/ICTaBICHMUS,

® CTPYKTYpPHpOBaTh HWH(POPMALHWIO, TPEACTABIATh €€ B pa3IuyHbiXx  (opmax,
WUTIOCTPUPOBATH TpaduuecKy;

® OIICHWBaTh HAAEKHOCTh HWHPOPMALMU IO CAMOCTOSTENFHO C(HOPMYIHMPOBAHHBIM
KPUTEPUSIM.

2) VHusepcanvhvle KOMMYHUKAmMuUHble Oelicmsus, 00ecneuugarom c@hopmuposanHoCcms

COYUATILHBIX HABLIKOG 00YYAIOUJUXCAL.

Oo0menue:

e BOCIPUHHMMATH U (HOPMYITUPOBATH CYKACHUS B COOTBETCTBUU C YCIOBHSAMHU U LIEISIMHU
oOIIeHMs; SCHO, TOYHO, IPAaMOTHO BBIPAXaTh CBOIO TOYKY 3pEHUS B YCTHBIX H
MUCHhMEHHBIX TEKCTaX, 1aBaTh MOSCHEHUS M0 X0y pelIeHHs 3a]a4i, KOMMEHTHPOBATh
MOJIyYCHHBIH pe3yJIbTar;

e B Xoje oOCYXJIEHHS 3aJ1aBaTh BOMPOCHI MO CYIIECTBY 00CYkIaeMOi TEMbI, IPOOIEMBI,
pemaeMol  3aJa4yM, BBICKAa3bIBaTh MHJEH, HAICJICHHbIE Ha TIOUCK pPELICHHUS;
COTIOCTaBJISITh CBOM CYXICHHS C CYXKICHHSIMH JpPYyTUX YYaCTHHKOB JHajora,
00HapYXUBaTh Pa3INUME U CXOJCTBO MO3UIINNA; B KOPPEKTHOU GopMe GOpMyITUPOBATH
pasHoracHsi, CBOM BO3PAKEHUS;

® [PEACTaBIATH PE3yJbTaThl PEIICHUS 3aJlauM, SKCIIEPUMEHTA, UCCIEOBaHMUs, IPOCKTA;
CaMOCTOSITENILHO BBIOMpATh (opMaT BBICTYIJICHUS C y4€TOM 3a/ad Mpe3eHTaIuu U
0COOEHHOCTEH ayIUTOPHH.

CoTpyaHnuecTBo:

e [IOHMMaTh M HCIIOJIb30BaTh MPEUMYIIECTBA KOMAHIHOW W WHAMBHUIYaJIbHOH pabOTHI
IpU pelleHuH Y4YeOHbIX 3aJay; MPUHUMATh LEJdb COBMECTHOW JesITeNbHOCTH,
IUTAHUPOBATh OPTraHU3allMI0 COBMECTHOW paboThl, pachpenensTb BHABI padoT,
JIOTOBApHUBATHCS, OOCYXIaTh TPOLECC M pe3ysbTaT padoThl; 0000IIaTh MHEHHUS
HECKOIBKHX JIIOJICH;

® y4acTBOBaTh B IPYMIOBLIX Gopmax paboThl (00CykAeHUSA, OOMEH MHEHUI, «MO3TOBbIE
IITYpMBI» W WHBIE); BBHIMOJHATH CBOIO YacTh pabOTBl W KOOPIMHHPOBATH CBOU
JENCTBUS C IPYTUMH YJIeHAMH KOMaH/bl; OIIEeHUBATh Kaue€CTBO CBOETO BKJIA(a B OOIIHIA
MPOIYKT MO KPUTEPHUSIM, CPOPMYITUPOBAHHBIM YUACTHUKAMH B3aUMOJICHCTBUSI.

3) Vuueepcanvnvie pecynamuensvie oeticmaus, obecneyusarom Gopmuposanue CMobiCio8bixX

VCMAHOBOK U HCUSHEHHBIX HABLIKOG TUYHOCTU.

Camoopranuszauus:

®  COCTaBJISATH ILJIaH, aJITOPUTM PEILIEHUS 3a]ja4l, BEIOUPATh CIIOCO0 petieHus ¢ yu€ToM
MMEIOLINXCS PECYPCOB U COOCTBEHHBIX BO3MOKHOCTEH, apryMEHTUPOBATh U
KOPPEKTUPOBATh BApUAHTHI PELICHUI ¢ yu€TOM HOBOI MH(OpMAIIHH.

CaMOKOHTPOJIb:



e BJaJeTh HaBbIKAMM II03HABATENBbHON peQIieKCUu Kak OCO3HAHUS COBEPIIAEMBIX
JNEMCTBUH M MBICIMTENBHBIX MPOLECCOB, MX pe3yJbTaToOB; BIAAETh CIIOCOOAMHU
CaMOIIPOBEPKH, CAMOKOHTPOJI IIpOLecca M pe3ysibTrara PEIICHUs MaTeMaTH4EeCKOU
3a]1a4H;

® I[PEABUACTH TPYAHOCTH, KOTOPHIE MOTYT BO3HMKHYTh IIPH PELICHUM 3aa4d, BHOCUTH
KOPPEKTHUBBI B JIESITEILHOCTh HA OCHOBE HOBBIX OOCTOSITEIBbCTB, JAHHBIX, HAMJCHHBIX
OLIMOOK, BBISIBJICHHBIX TPYIHOCTEIH;

® OIICHUBaThb COOTBETCTBME pe3yjbTaTa LEIM M YCIOBHUAM, OOBSICHATh NPUYHUHBEI
JOCTIDKEHUSI WIN HEJOCTHKEHMs pe3yJbTaTOB MAEATENbHOCTH, HaXOIUTh OLIMOKY,
JIaBaTh OLIEHKY MPHOOPETEHHOMY OIIBITY.

INPEAMETHBIE PE3YJIBTATbBI
10 KJIACC

OnepupoBaTh MOHATUSAMH: TOUKA, IPSMas, MJIOCKOCTb.

[IpuMeHsTh aKCHOMBI CTEPEOMETPUH U CIEICTBHS U3 HUX TPU PEIICHUH T€OMETPHYECKUX
3aaad.

OnepupoBaTh MOHATHAMU: MAPAVIENBHOCTh U MEPHEHAMKYISIPHOCTh NPAMBIX U
IIJIOCKOCTEM.

KnaccudummpoBats B3anMHOE pacIioioKEHUE MPSIMBIX U ITIOCKOCTEH B IIPOCTPAHCTBE.

OmnepupoBaTh TOHATHAMHU: JBYTPAaHHBIM yToj, TpaHH JBYTPAaHHOTO Yyria, pedpo
JIBYTPaHHOTO YTJIa; TMHEHHBIH yroi ABYTPaHHOTO YIJIa; TpajyCcHasl Mepa ABYTPaHHOTO yTJa.

OnepupoBaTh MOHATUSMHU: MHOTOTPAaHHMK, BBIMYKJIBIH M HEBBINYKJIBbIH MHOTOTPAHHUK,
3JIEMEHTHI MHOTOTPaHHUKA, TPABHIBLHBI MHOTOT PAHHUK.

PacriosHaBaTh OCHOBHBIE BH/bI MHOTOTPAaHHHMKOB (ITMpaMHIa; MPHU3Ma, MPSIMOYTOIBHBIN
napajuieNienumnes, Kyo).

KnaccuduuupoBaTb MHOTOTpaHHUKH, BBIOMpas OCHOBaHMA JUIS  KJIACCHU(HKAIMU
(BBIYKIIBIE W HEBBIMYKIbIE MHOTOTPAHHUKH; TPABHJIbHBIE MHOTOTPAHHUKH; TMPSIMBIE U
HAKJIOHHBIC TTPU3MBI, TIAPaAJUICIICITUIICbI).

OnepupoBaTh NOHATUSAMU: CEKYILasl INIOCKOCTh, CEY€HNE MHOTOTPAHHUKOB.

OOBACHATH MPUHLUIBI IOCTPOCHHUSI CEUCHUH, UCTIONB3YSl METO/I CIIE/IOB.

CTpouTth cedeHUs] MHOTOTPAaHHHKOB METOOM CJIEJIOB, BBIOJIHATH (BBIHOCHBIC) IIIOCKUE
YEPTEIKH U3 PUCYHKOB MPOCTHIX OOBEMHBIX (PUTYP: BUJ CBEPXY, COOKY, CHHU3Y.

Pematp 3amaum Ha HaXOXKACGHHE TCOMETPHYECKHX BEIMYMH 10 o00pas3laM WiIu
QITOPUTMaM, TPHUMEHSS HW3BECTHbIC AHAIWTHUYECKHE METOJbl MpPHU PELICHUH CTaHIapTHBIX
MaTeMaTHYECKUX 3a/ad Ha BBIYHCICHHUE DPACCTOSHUN MEXIy IBYMsI TOYKaMH, OT TOYKH JI0
IPSMOH, OT TOYKH J0 MIIOCKOCTH, MEX/Ty CKPEIIMBAIOIINMUCS IPSIMBIMH.

Pematp 3amaum Ha HaXOXACGHHE TCOMETPHYECKHX BEIMYMH IO o00pas3laM WIu
QITOPUTMaM, TPHUMEHSS HW3BECTHbIC AHAIWTHUYECKUE METOJbl MpPHU PELUICHUH CTaHIapTHBIX
MaTeMaTHYECKUX 3a7ad Ha BBIYUCICHHE YTJIOB MEXIY CKPEIIWBAIOIIMMUCS MPSMBIMHU, MEXIY
IPSMOH | TUTOCKOCTBIO, MEX/Y TNIOCKOCTSIMH, IBYTPAHHBIX YTJIOB.

Bbraucnsars 00bEMBI M IUIOINAAN TTOBEPXHOCTEH MHOTOTPAaHHHUKOB (TMIPH3Ma, MUPaMUIA) C
OpUMEHeHHeM (OpMyJ; BBIYHCIATH COOTHOIIEHHUS MEXIy IUIOMAASMU ITOBEPXHOCTEH,
00BEMaMHU TTOAOOHBIX MHOTOI'PaHHHUKOB.



OHepHpOBaTB MOHATHUAMU: CHUMMCTPUA B IPOCTPAHCTBC, LCHTP, OCb W IUIOCKOCTH
CUMMETPHUU; HEHTP, OCh U TUNIOCKOCTh CHMMETPHUH (PUTYpHI.

W3Bnekath, MpeoOpa3oBbIBATh U UHTEPIPETHPOBATH WH(POPMAIHIO O MPOCTPAHCTBEHHBIX
TreOMETPUYECKUX (PUTypax, MPECTABICHHYIO HA YePTEKaxX U PUCYHKAX.

[IpumensTh reomeTpuueckue (axkThl JUISI PELICHUS CTEPEOMETPUYECKHUX — 3ajad,
MPEITOJIATAFOIINX HECKOJBKO IIIarOB PEMICHUS, €CJIM YCJIOBUS TPUMEHEHUS 3aJlaHbl B SBHOU
dbopwme.

[TpuMeHsATh TpOCTEHININE MPOTPAaMMHBIC CPEICTBA U AJICKTPOHHO-KOMMYHUKAI[HOHHBIE
CUCTEMBI IIPH PEIICHUU CTEPEOMETPUICCKHIX 3a]a4.

[IpuBoguTe mHpUMEpPHl MAaTEMAaTHYECKUX 3aKOHOMEPHOCTEHM B TIIPUPOAE M KHU3HHU,
pacro3HaBaTh MPOSIBJICHAE 3aKOHOB T€OMETPHHU B MICKYCCTBE.

[IpuMeHATh TONYYCHHBIC 3HAHUS Ha MPAKTHKE: aHAJIU3UPOBATh PEAIbHBIC CHUTYallUd U
MMPUMCHATH HU3YYCHHBIC IIOHATUA B mnmponecce IIOHUCKa pemicHud MaTeMaTnudcCKu
c(hOpMYJIMPOBAHHON TMPOOJIEMBI, MOJEIHPOBATh PEALHBIC CUTYallMd HA SI3BIKE TCOMETPHH,
UCCIIIOBATh TTOCTPOCHHBIC MOJIENIM C WCIIOJIB30BAaHHEM T€OMETPUYECKHUX TIOHSTHH U TEOPEM,
ammapara anreOpbl; peniath NpakKTUYCCKUE 33]1a4H, CBSI3aHHBIC C HAX0XKJICHHEM T€OMETPHUECKUX
BCIIMYHNH.

11 KJIACC

OnepupoBatb MOHATHUSMH: WIHHIPHYECKas MOBEPXHOCTb, oOpazyrorue
[WIMHIPHYECKON TTOBEPXHOCTH; IIMIIMHIP; KOHUYECKAsi TOBEPXHOCTh, 00Pa3yoIne KOHUIECKOU
MOBEPXHOCTH, KOHYC; CepruecKast MOBEPXHOCTb.

Pacmo3naBate Tena Bpamenus (MUIMHIP, KOHYC, cdepa u map).

OOBACHATDH CIIOCOOBI MOTYUEHUs TEJ BPAIllCHHUS.

KnaccudunupoBars B3aMHOE pacioyiokeHue chepbl U MIOCKOCTH.

OnepupoBaTh MOHATHUSMU: IMAPOBOH CETMEHT, OCHOBAaHWE CETMEHTA, BHICOTA CETMCHTA;
IapOBOM CJIOM, OCHOBaHUE MIAPOBOTO CJI0S, BHICOTA IAPOBOTO CIIOS; IIAPOBOM CEKTOP.

Boruncnate 00bEMBI U TUIONIAAN TMOBEPXHOCTEH TeNl BpAIlleHUs, T€OMETPUUYECKUX Tel C
NpUMEHEHUEM (HOPMYIL.

OnepupoBarh MOHSATUSMHU: MHOTOTPAHHHK, BIHCAHHBIA B c(epy W OMHMCAHHBIN OKOJO
cdepsl; chepa, BMcaHHAsT B MHOTOTPAHHUK HITH TEJIO BPAIICHHSL.

Bb4ucnsTh COOTHOIIEHHS] MEXAY IUIOMIaNAMU MOBEpXHOCTEH M 00bEMaMM MOJOOHBIX
TeN.

N3o00paxkaTe mu3ydaeMbie (GUTYpBI OT PyKM U C NPUMEHEHHEM TMPOCTHIX YEePTEKHBIX
WHCTPYMCHTOB.

BoITTOTHATE (BBIHOCHBIC) IIOCKHAE YEPTEKH U3 PUCYHKOB MPOCTHIX OOBEMHBIX (DUTYP: BUJ
CBEpXY, COOKY, CHU3Y; CTPOUTH CEYCHHUS TEJ BPAICHHUS.

W3Bnekath, HHTEPIPETUPOBATh M MPE0OPa30OBLIBATh WHGOPMAIIUIO O MPOCTPAHCTBEHHBIX
reOMeTPUYECKHUX (PUTYpPaX, MPEACTABICHHYIO HAa YepTekKaxX U PUCYHKaX.

OnepupoBaTh MOHATHEM BEKTOP B IPOCTPAHCTBE.

BoInonHATh AeMCTBUS CIOXKEHUS BEKTOPOB, BHIYMUTAHUS BEKTOPOB U YMHOKEHHS BEKTOpa
HA YUCJI0, OOBICHATH, KAKMMHU CBOMCTBAMH OHH 00J1aJaf0T.

[IpuMeHATH MpaBWIIO NapAJIIEIEIUIEAA.



OnepupoBaTh MOHATUSAMU: JE€KAPTOBBI KOOPAMHATHI B IMPOCTPAHCTBE, BEKTOP, MOJIYJIb
BCKTOpA, PaBCHCTBO BCKTOPOB, KOOPAMHATBI BCKTOpA, Yrojl MCKIY BCKTOpaMH, CKaJISAPHOC
NPOU3BEJICHHUE BEKTOPOB, KOJUTMHEAPHBIC U KOMIUIAHAPHBIC BEKTOPBHI.

Haxoauth cyMMy BEKTOPOB U MPOM3BECHHUE BEKTOPA HA YKCIIO, YIOJI MEXIY BEKTOPaAMH,
CKaJISIPHOE TIPOM3BEICHUE, PACKIIAIBIBATH BEKTOP 110 JBYM HEKOJUTHHEAPHBIM BEKTOPAM.

3amaBaTh MIOCKOCTh YPABHEHUEM B JIEKAPTOBOM CHCTEME KOOPIMHAT.

[lpuMeHATh TeOMeTpUuYecKhe (akThl JJIsI PEIICHHs CTEPEOMETPUYECKUX  3ajad,
IPEANOJIArafonMX HECKOIBKO IAroB PEIICHHs, €CIH YCIOBHUS MPUMCHEHHs 3aJaHbl B SBHON
dopme.

Pemratn HpOCTefIHIHe reoOMETPpHUICCKUC 3ala4r Ha ITPUMCHCHNEC BCKTOPHO-KOOPAWHATHOI'O
MeTo/a.

Pemath 3agaud Ha [OKa3aTENLCTBO MATEMATHYCCKUX OTHOLICHHWH W HaXOXICHHUE
TCOMCTPHUUYCCKUX BCIWYHH IO 06pa3uaM W aJIrOpUTMaM, NPpUMCHAA U3BCCTHBIC MCTOJLI IMPU
PEIICHNU CTAHAAPTHBIX MATEMATHYCCKUX 3a/1a4.

[IpuMeHATh MPOCTEHINE MPOTrPaMMHBIC CPEICTBA U DIICKTPOHHO-KOMMYHHUKAIIMOHHBIE
CHCTEMBI ITPU PEIICHHH CTEPEOMETPHUYCCKUX 3a/1ad.

IIpuBoguTe mHpUMEpPBl MAaTEMaTUYECKUX 3aKOHOMEPHOCTEHM B IPUPOAE U IKHU3HHU,
pacro3HaBaTh MPOSBJICHNUE 3aKOHOB T€OMETPHU B HCKYCCTBE.

[IpuMeHATh TMOJyYCHHBbIC 3HAHHS Ha MPAKTUKE: aHAJIM3UPOBATh peajbHbIC CUTYallMHd U
NPUMEHATh  M3YyYCHHbIE TMOHATHS B  MPONECCe IMOWCKAa PEHICHHUS  MaTeMaTHYECKH
c(hOpMyITHPOBAHHON MPOOIEMBI, MOJEIUPOBATh PEANbHBIC CUTYallMd Ha SI3BIKE T€OMETPHH,
UCCIIEIOBaTh MOCTPOCHHBIC MOJCIN C HCIOJIB30BAHHEM TCOMETPUYCCKHUX TOHSATHH U TEOPEM,
ammapara anreOpbl; pemarh MPaKTHISCKUE 3a/1a4H, CBI3aHHbBIC C HAXOXKICHUEM IeOMETPHYCCKHUX
BEJTUYHH.



TEMATHUYECKOE IINTAHUPOBAHUE
10 KIIACC

Ne
n/n

HaumeHoBaHMepasaeioB U
TEeMIIPOTrPaAMMBbI

BBenenue B crepeoMeTpuro

[IpsiMble U TIIOCKOCTH B
MIPOCTPAHCTBE.
[TapanienbHOCTBIPSIMBIX U
ILIOCKOCTEH
[lepneH UKy PHOCTHIPAMBIX U
IJIOCKOCTEH

VYrubl MeXAy NPSMBIMU U
IIJIOCKOCTSAMU

MHororpanHuku

OOBEMBIMHOTOTPAHHHUKOB

[ToBTOpEHME: ceueHus,
PacCTOSIHUS U YTJIbI

OBIIEE KOJIMYECTBO YACOB I10
I[TPOIT'PAMME
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10 1
11 1
9 1
4 1
68 5

IIpakTH4ecknepadoTHI

daekTpoHHbIe (UH(pPOBbHIE)
o0pa3oBaTebHbIepeCypChI

but6mmoreka [IOK
https://m.edsoo0.ru/1c209e37

bubmuorexa [JOK
https://m.edsoo0.ru/1c209e37

but6mmoreka [IOK
https://m.edsoo.ru/1c209e37

bubnunoreka [IOK
https://m.edsoo.ru/1c209e37

bubnunoreka [IOK
https://m.edsoo0.ru/1c209e37

bubnunoreka [IOK
https://m.edsoo.ru/1c209e37

bubnunoreka [IOK
https://m.edsoo.ru/1c209e37




11 KIIACC

Ne HaunMeHoBaHMepa3ieoB U KosimuecrBouyacos DJIeKTpPOHHbIe (LM(POBbIE)
n/n TEMIIPOrpaMMbI Bcero  Konrpoabubiepa6orsl  IIpakTnyeckuepaGorbl  00pasoBaTebHbIEPECYPChHI
but6mmoreka [{OK
1 T 12
CTaBpatlieHii https://m.edso0o.ru/1c209e37
N but6mmoreka [{OK
2 1
OoeMbITEN > https://m.edso00.ru/1c209e37
3 Bekropsl u KOOpaAUHATHI B 10 1 bubnunoreka IIOK
[IPOCTPAHCTBE https://m.edso00.ru/1c209e37
4 [ToBTOpEeHmE, 0600MICHNE, 7 1 bu6mmorexa [IOK

CHUCTEMaTH3aLI3HaHUI https://m.edsoo.ru/1c209e37

OBIIEE KOJIMYECTBO YACOB I10
I[TPO'PAMME

34 3 0



ITOYPOYHOE INTAHUPOBAHUME

CTCPCOMCTPHU U CICACTBUA U3 HUX

10 KIIACC
KoimnyecTBoyacos
Ne JeKTPOHHBbIE HU(POBHIE
Temaypoka KonTpoibHbIe IIpakTn4ecKkune
n/n Bcero oOpa3oBaTe/ibHbIE pecypchl
padoThI padoTbI
OCHOBHbIE MOHATHSI CTEPEOMETPHUU:
TOYKa, MpsiMasi, IIIOCKOCTb,
npoctpancTBo. [IpaBuia n3obpaxxeHus 1 bubnuoreka [JOK
Ha PUCYHKaX: U300pakeHUs MJIOCKOCTEH, https://m.edsoo.ru/aecc77cd
napajuIeNbHBIX IPSAMBIX (OTPE3KOB),
CepeuHbl OTPE3Ka
[TonsTHA: epeceKarouecs MIOCKOCTH, 1 bu6nuorexa [IOK
[epeceKaromnuecs npsmas U II0CKOCTh https://m.edso0.ru/2d8a9c99
[TonsTHA: Mepecekaromuecs MI0CKOCTH, 1 bu6mmoreka [JOK
MepeceKaronIrecs npsmas u II0CKOCThb https://m.edsoo.ru/db685e73
3HAKOMCTBO C MHOT'OIPaHHUKAMH,
n300pakeH1e MHOTOIPaHHUKOB Ha 1 bubmmorexa LOK
P P https://m.edso00.ru/a63959ed
PHUCYHKaX, Ha IPOCKIIMOHHBIX YEPTEKaAX
HavanbHbie cBeneHus 0 KyOe u
nUpaMuie, UX pa3BEPTKU U MOJEIIN 1 bubamorexa LOK
PAMIAE, HX PE3Bep ' https://m.eds00.ru/b30dff38
Ce4eHUIMHOTOTPaHHUKOB
HauanbHble cBefieHus 0 KyOe U
nUpaMuie, UX pa3BEPTKU U MOJEIIN 1 bubnmorexa LOK
P > VX PAsBhep ' https://m.edsoo.ru/3d8ffd32
CeuyeHUSIMHOTOTPaHHUKOB
[TonsATHE 00 AaKCHOMATHYECKOM
bub6moreka [JOK
MOCTPOCHUH CTEPEOMETPUU: AKCHOMBI 1

https://m.edsoo.ru/0cc5c4fe
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11

12

13

14

15

16

17

[ToHsaTHE 00 AaKCUOMATUYECKOM
MMOCTPOCHUU CTEPEOMETPUH: aKCHOMBI
CTCPEOMETPHUH U CIICACTBHS U3 HUX

ITonsTHe 00 aKCHOMATHYECKOM
NMOCTPOCHUU CTCPCOMCTPUUN: AKCUOMBI
CTCPCOMCTPHU U CICACTBUA U3 HUX

[Tonsatre 00 akCMOMATUYECKOM
MMOCTPOCHHUH CTEPEOMETPUH: aKCHOMBI
CTEPCOMETPHUH U CIICJCTBUS U3 HUX

B3anMHOe pacnosiokeHue NpsMbIX B
IIPOCTPAHCTBE: IIEpECEeKaroIuecs,
napajJiesIbHble ¥ CKpEIlHBaOLINecs
IpsIMbIe

[TapaniaenbHOCTb NPSAMBIX U IIIOCKOCTEN
B [IPOCTPAHCTBE: MapaJljiesIbHbIE NPSMBbIE
B IIPOCTPAHCTBE; MapAJICIBHOCTD TPEX
IIPSIMBIX

[TapamienbHOCT IPSIMBIX U IUIOCKOCTEH
B ripoctpancTse: [lapannensHocTh
IIPSAIMOM M TUIOCKOCTH

VYIuIBl ¢ COHANPABIEHHBIMACTOPOHAMHU

Yros Mexay NpsIMBIMU B IIPOCTPAHCTBE

VYroa Mexay npsiMbIMU B IPOCTPAHCTBE

[TapamienbHOCTBIIIOCKOCTEMN:
HapajuIeNIbHBICIIOCKOCTH

bubmuorexa [JOK
https://m.edso0.ru/239c¢8cb4

but6mmoreka [IOK
https://m.edso0.ru/65c6b106

bu6moreka [JOK
https://m.edsoo.ru/258fc245

bubnunoreka [IOK
https://m.edsoo.ru/1a2520f6

bubnunoreka [IOK
https://m.edsoo.ru/93ad36b3

bubmuorexa [JOK
https://m.edsoo.ru/ee1d19b9

bubnuorexa [JOK
https://m.edso0.ru/9f4071b9

bubnunoreka [IOK
https://m.edsoo.ru/fe733862

bubnunoreka [IOK
https://m.edso0.ru/2935a9a0

bubnmnoreka [IOK
https://m.edsoo.ru/2e18f255
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19

20

21

22

23

24

25

26

27

28

29

30

CpoiicTBanapayuieabHbIXIUIOCKOCTEH

IIpocreiiime NpOCTPAaHCTBEHHBIE
(buUryphI Ha TWIOCKOCTH: TETPadIp, KyO,
napaiesIenunes

[ToctpoeHnueceueHni

[TocTpoeHnueceueHni

KonTponbnas pabota no teme "IIpsimbie
U TUIOCKOCTH B IIPOCTPAHCTBE.
[TapamienbHOCTBIPSAMBIX U TIIIOCKOCTEH"

IlepnieHIUKyYIAPHOCTD NPSIMOU U
IJIOCKOCTH: TIEPIICHAUKYJIPHBIE IIPSIMBbIC
B IIPOCTPAHCTBE

IIpsimble napasuienbHble U
NEPIEHIUKYJISIPHBIE K INIOCKOCTU
[IpsiMble napayienbHble U
NEPIECHIUKYIISIPHBIE K INIOCKOCTU
[Ipu3Hak nepneHAuKyJISIPHOCTH IPSIMOM
U IJIOCKOCTH

[Ipu3Hak nepneHIuKyISIPHOCTH MPSIMON
U TUIOCKOCTH

Teopema o npsiMO¥ NTEpIIEHAUKYIIIPHOU
IUIOCKOCTH

TeopeMa o npsiMOM NTEpIIEHAUKYIIIPHOU
IIJIOCKOCTH

Teopema o psIMON NEPIICHANKYIISIPHON

bubnunoreka [IOK
https://m.edsoo.ru/e504d656

bubnunoreka [IOK
https://m.edsoo.ru/4a28dc02

bubmorexa [JOK
https://m.edso0.ru/1d434d0f

bubnunoreka [IOK
https://m.edsoo.ru/ec26fe5d

bubnunoreka [IOK
https://m.edsoo.ru/9a0a9e56

bubnuorexa [JOK
https://m.edsoo.ru/b19f6a5d

but6mmoreka [IOK
https://m.edsoo.ru/0ac11c95

bubnmnoreka [IOK
https://m.edsoo.ru/ba545966

bubmuorexa [JOK
https://m.edsoo.ru/f85bfc46

but6mmoreka [IOK
https://m.edso0.ru/79165d15

bubnunoreka [IOK
https://m.edso00.ru/635c5087

bubmuorexa [JOK
https://m.edsoo.ru/bd3745f8

but6mmoreka [IOK




31

32

33

34

35

36

37

38

39

40

IIJIOCKOCTH

[lepnieHuKyIsIp ¥ HAKIIOHHBIE:
paccTosiHue OT TOYKHU J0 TIOCKOCTH,
paccTosiHue OT MPSIMOM 0 TUIOCKOCTH

[lepnieHIUKyIsIp ¥ HAKJIIOHHBIE:
paccTosiHue OT TOYKH J0 IJIOCKOCTH,
pacCTOsIHUE OT NPSIMOM A0 IUNIOCKOCTH

IlepnieHIUKYISIp ¥ HAKJIIOHHBIE:
paccTosiHue OT TOYKH J0 IJIOCKOCTH,
paccTosiHue OT NPSIMOM 10 IIIOCKOCTH

[leprieHAuKyIIp ¥ HAKJIOHHBIE:
paccTosiHUE OT TOUYKHU J0 IIOCKOCTH,
paccTosiHuE OT NPSIMOM A0 IUNIOCKOCTH

VYTIIbl B IPOCTPAHCTBE: YTOJI MEXKIY
MPSIMO U TIOCKOCTBIO

JIByTpaHHBIN YroJI, TMHEHHBIN Yol
JBYTPAHHOI'O yTIJla
JIByrpaHHBIN yroJ, TMHEWHBIA YOI
JBYT'PAHHOI'O yIjla

[lepieHAMKYIAPHOCTD MIIOCKOCTEM:
MIPU3HAK NEPHEHANKYIJISIPHOCTH ABYX
IUIOCKOCTEMN

[lepneHMKyIIPHOCTD IJIOCKOCTEMN:
IIPU3HAK NEPICHIUKYISIPHOCTH JBYX
IJIOCKOCTEN

IlepneHUKYISPHOCTD IJIOCKOCTEM:
IpU3HAK [EPIEHIUKYIIAPHOCTH IBYX
IIJIOCKOCTEN

https://m.edsoo.ru/7d18834b

bub6moreka [JOK
https://m.edso0.ru/33c477d3

bubnunoreka [IOK
https://m.edsoo.ru/66fefadd

bubmorexa [JOK
https://m.edsoo.ru/a5b7b8e3

but6mmoreka [IOK
https://m.edsoo.ru/dbee22bc

bubmoreka [JOK
https://m.edsoo.ru/6b61b2b4

bubnunoreka [IOK
https://m.edsoo.ru/5fa0b3ce

bubmuorexa [JOK
https://m.edsoo.ru/c7c777ed

bubmoreka [JOK
https://m.edsoo.ru/ec3e2da3

bubnunoreka [IOK
https://m.edsoo.ru/ed9e2a8e

bubnunoreka [IOK
https://m.edsoo.ru/ba75dc57
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42

43

44

45

46

47

48

49

Teopema o TpéxnepneHaUKyISIpax
Teopema o TpéxnepneHauKyISIpax

Teopema o TpéxneprneHIuKyIsapax

KonTponbhas pabora no remam
"TlepneHAUKYJIIPHOCTD IPSIMBIX U
Al

mrockocteil" u "YTiael MeXay NpsiMbIMU
Y TJIOCKOCTSIMU"

[TonsiTe MHOTOTpaHHUKA, OCHOBHBIE
3JIEMEHTHI MHOTOTPaHHUKA, BBITTYKJIbIE U
HEBBIMYKJIble MHOTOI'PaHHUKH; Pa3BEPTKA
MHOTOTpaHHHUKA

[Ipu3ma: N-yronpHas npu3Ma; rpaHu U
OCHOBAHUS MPU3MBL; IpsIMast U
HaKJIOHHAsI IPU3MBbl; OOKOBAs U MOJIHAs
MTOBEPXHOCTb ITPU3MBI

[Tapamenenunen, IpsMOyTrOJIbHbII
napajuIeNICIUIE U €ro CBOUCTBA

ITupamuza: N-yronbHas nupamMuaa,
I'paH U OCHOBAaHUE MUPaMM/JIbl; OOKOBast
U TI0JIHAs! IOBEPXHOCTh MUPAMUJIBL;
IIpaBWIbHASA U yceu€HHasi MUpaMuaa

IIpaBHIIbHBIE MHOTOIPaHHUKH: ITOHITHE
IIPaBUJILHOTO MHOTOI'PAHHUKA;
[IpaBUJIbHAS [IPU3MA U NIPABUIIbHAS
NMpaMU/a; IpaBUIbHAs TPEYTOJIbHAS
UpaMyUIa ¥ PaBUIBHBINA TETpasap; KyO

bubnunoreka [IOK
https://m.edsoo.ru/e4972cdc

bubnunoreka [IOK
https://m.edsoo.ru/52188a7d

bu6moreka [JOK
https://m.edso00.ru/9f246736

bubmoreka [JOK
https://m.edsoo.ru/5b971ef3

bu6moreka [JOK
https://m.edsoo.ru/2d24e873

bubnunoreka [IOK
https://m.edsoo.ru/b4ad63ad

bubmuorexa [JOK
https://m.edsoo.ru/8a7be683

but6moreka [IOK
https://m.edsoo.ru/fblcd0a5

but6mmoreka [IOK
https://m.eds00.ru/074c8865




50

o1

52

53

54

55

56

57

58

59

[IpencraBnenue o MpaBUIbHBIX
MHOTOTpaHHHUKaX: OKTa’ap, 10AEKadIp U
UKOCadIp.

CummeTpusi B IPOCTPAHCTBE: CUMMETPHS
OTHOCHUTEINILHO TOYKH, MPSIMOH,
IJIOCKOCTH. DJIEMEHTBICUMMETPHH B
MUpaMUIax, napajiesnenunenax,
MPaBUIILHBIXMHOTOTPAHHUKAX
Brruucnenue 31eMeHTOB

MHOT'OI'paHHHUKOB: pEOpa, uaroHasy,
YTIIBI

[Tnomaae 60KOBOM MOBEPXHOCTH H
MOJHOM MOBEPXHOCTHU MPAMOUN MPHU3MBI,
IIOIIalb OCHOBAHUM, TEOpeMa O
OOKOBOI1 MOBEPXHOCTH MPSMOM MPU3MBI

[Tnomaae 60KOBOM MOBEPXHOCTH H
MMOBEPXHOCTHU MPaBUIBLHON TUPAMUJIBI,
Teopema O IIomaau OOKOBOM
MOBEPXHOCTH YCEUEHHOU MTUPAMHU/IBI

KonTponbhas padbota no teme
"MHuororpaHHukn"

INousTre0600BEME
O0BEMIUpPaMUIBI
OOBEMIIUpPaMUIBI

O6BEéMIUpamMuIbI

bubmuorexa [JOK
https://m.edsoo.ru/a0fdd5bf

bubnuorexa [JOK
https://m.edsoo.ru/b9e777d9

but6moreka [IOK
https://m.edsoo.ru/6cdbecef

bub6moreka [JOK
https://m.edso0.ru/37d84157

bu6moreka [JOK
https://m.edso0.ru/5603e30b

bubnmnoreka [IOK
https://m.edsoo.ru/a95f5c04
bubnunoreka [IOK
https://m.edsoo.ru/7ad0020b
bubnunoreka [IOK
https://m.edso00.ru/235171b3
bub6moreka [JOK
https://m.edsoo.ru/f47dfefd
bubmoreka [JOK
https://m.edso00.ru/79c¢10312
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61

62

63

64

65

66

67

68

OO0BEMIHpaMuIBI
OOBEMIPU3MBI
OO6BEMITPU3MBI

OO0BEMNIPU3MBI

Kontponbnas padota mo teme "OO0bEMBI
MHOTOT'PaHHUKOB"

[ToBTOpeHmEe, 06001IeHNE
cucremaTusauus 3Hanuil. [loctpoenue
CEYEHU B MHOTOTPAHHHKE

[ToBTOpenue, 0600IICHNE
cUCTeMaTHu3aIus 3HaHu. Beruncienue
PAcCCTOSTHUM: MEXKIY IBYMS TOUKaMHU, OT
TOYKH JI0 MPSIMOM, OT TOYKH J0
IJIOCKOCTH, MEXAY CKPEITUBAIOIIUMHUCS
NPSAMBIMHU

HroroBasikoHTpoIbHAsIpadbOTa

[ToBTOpeHmEe, 06001IeHNE
cucTeMaTu3anus 3HaHu. Beranciienne
YIJIOB: MEXK]Ty CKPEIIMBAIOIIMMUCS
MPAMBIMH, MEXITY TPSIMON U
IJIOCKOCTBIO, ABYTPAHHBIX YIJIOB, YTIIOB
MEXKIY IIOCKOCTSMHU

OBIIEE KOJIMYECTBO YACOB I10
ITPOIT'PAMME

68

bubnunoreka [IOK
https://m.edsoo.ru/2faadc3f

bubnunoreka [IOK
https://m.edso00.ru/79853608

bu6moreka [JOK
https://m.edsoo.ru/1e053890

bubmoreka [JOK
https://m.edsoo.ru/482d3f51

bu6moreka [JOK
https://m.edso0.ru/28a6573c

bubnunoreka [IOK
https://m.edsoo.ru/098bedad

bubnunoreka [IOK
https://m.edsoo.ru/f7792ba9

bubnunoreka [IOK
https://m.edsoo.ru/b9146bc0

bub6moreka [JOK
https://m.edsoo.ru/56765e8b




11 KIIACC

Temaypoka

Cdepa u map: 1eHTp, paamyc,
JMaMeTp; TUIOIAAb MOBEPXHOCTH
cdepsl

B3aumHoe pacmonoxenue chepsr
Y TUTOCKOCTH;, KacaTelbHas
IJIOCKOCTH K cepe; Mmiomasb
chepnl

N3o6paxenue chepsl, mapa Ha
mockocT. CeyeHusapa

[y apruYecKas moBepXHOCTb,
o0pa3yromue MUIHHIPHISCKON
MMOBEPXHOCTHU, OCh

HHHI/IHI[pI/I‘IGCKOﬁ IMMOBCPXHOCTHU

Hunmuuap: ocHOBaHUS ¥ OOKOBast
MOBEPXHOCTh, 00pa3yroIas u
0Cb; IIOIIaabL OOKOBOM M IOJIHOM
MMOBEPXHOCTHU

N3o0paxenue muinHaApa Ha
IIOCKOCTH. Pa3BépTka
nunHapa. CeueHus QWINHAPA
(TII0CKOCTHIO, apalIeIbHON
WM IEPIEHANKYIISIPHON OcH
HUATTUHIPA)

Konnueckast noBepXHOCTB,

KoaunuyecTBo4yacoB

Bcero

KoHTpoabHbIepadoThI

IIpakTnyecknepadoThI

DJieKTpOoHHbIE HH(POBBIE
o0pa3oBaTe/IbHbIE PeCypChI

bu6mmoreka [IOK
https://m.edsoo.ru/0341bc2b

bubmuorexa [JOK
https://m.edsoo.ru/bed12a43

Bbu6nuoreka [JOK
https://m.edsoo.ru/bc15f7f2

bubmuorexa [JOK
https://m.edso0.ru/6054b8cl

but6mmoreka [{OK
https://m.edso0.ru/188f6216

but6mmoreka [JOK
https://m.edso0.ru/016e25eb

bubmmorexa [JOK
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13

14

15

16

o0pa3yronire KOHUIeCKOn
MIOBEPXHOCTHU, OCh U BEPILINHA
KOHHYECKOU ITOBEPXHOCTH

Konyc: ocHOBaHUE U BepIIUHA,
00pasyrolas u 0Ch; TIIOMIAIb
OOKOBOH U MOJIHOM MOBEPXHOCTHU
VYceu€HHbIi KOHYC: 00pa3yroIme
Y BBICOTA; OCHOBAHUS M OOKOBast
MOBEPXHOCTh

N300pakenne KoHyca Ha
IJIOCKOCTH. Pa3BépTka KoHycCa.
Ceuenus koHyca (TIOCKOCTHIO,
MapayieIbHON OCHOBAHMIO, U
IJIOCKOCTBIO, IPOXOSIIEH Yepes
BEPILUHY)

KomOunanus Ten BpamieHus u
MHOTOTPaHHUKOB

MHoOrorpaHsuk, OnMCaHHbIA
okoJto cepsr; chepa, BriricaHHAS
B MHOTOTPAaHHUK WJIH B TEJIO
BpaIllCHUS

ITonsatre 00 00BéMe. OCHOBHEBIE
CBOMCTBA 00BEMOB TEN

OO6BpEMIMIUHIpa, KOHYCa
O06BEM mapa u mionaas cheps

[TogoOHEbIE TeNa B MPOCTPAHCTBE.

https://m.edsoo.ru/c94ba09b

but6mmoreka [JOK
https://m.edso0.ru/897dd3b2

bu6mmorexa [IOK
https://m.edsoo.ru/1468bab3

bu6mmoreka [IOK
https://m.edsoo.ru/Obdelbe8

bu6mmoreka [IOK
https://m.edsoo.ru/3cefl0e5

Bbu6nuoreka [JOK
https://m.edso0.ru/0b136158

bubmuorexa [JOK
https://m.edsoo.ru/26a03fb7

but6mmoreka [JOK
https://m.edso0.ru/5513d87b

bubmmorexa [JOK
https://m.edsoo.ru/d189bde2

Bbubnuoreka [JOK
https://m.edsoo0.ru/810cfleb
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24

25

CoOOTHOILIEHUS MEKTY
IUTIOLIAJSIMHA [IOBEPXHOCTEM,
00BEMaMU ITOTOOHBIX TENI

KonTponbHas pabora mo Temam
"Tena Bpamenus" u "OO0beMbl

n

TCI

BekTop Ha miockocT U B
MIPOCTPAHCTBE

Cnoxenue u
BBIYUTAHUCBCKTOPOB

YMHOKEHUEBEKTOPAHAYNCIIO

PasnoxxeHune BekTopa 1o TpéM
HEKOMIUIAHAPHBIM BEKTOPaM.

[IpaBunonapainenenunena

Pemenue 3anay, CBA3aHHBIX C
NIPUMEHEHUEM TIPaBUJI JECUCTBUI

C BEKTOpaMu

[IpsimoyronbsHas cuctema

KOOPJIMHAT B ITPOCTPAHCTBE.

Koopaunartsl BekTopa.
[Ipocreiimme 3agaun B
KOOpAMHATAX

Yron Mexay BEKTOpaMH.
CxansgapHoe Npou3BeICHHE
BEKTOPOB

Brruucnenue yrios Mexay
IPSIMBIMHU U TUIOCKOCTSMH

but6mmoreka [JOK
https://m.edsoo.ru/4a33a8ab

bu6mmorexa [IOK
https://m.edsoo.ru/5caefclb

Bbubnuoreka [JOK
https://m.edsoo0.ru/23f4f089

bubmuorexa [JOK
https://m.edsoo.ru/dee379eb

bubmmorexa [JOK
https://m.edsoo.ru/a28fd74e

but6mmoreka [JOK
https://m.edso0.ru/5a827900

but6mmoreka [JOK
https://m.edsoo.ru/d3alfe30

bu6mmorexa [IOK
https://m.edsoo.ru/48db7058

Bbubnuoreka [JOK
https://m.edsoo.ru/725effc4
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31

32

33
34

KoopauHaTHO-BEKTOPHBII METOA
IIPU PELICHUH FEOMETPUUECKUX

3aaa4

KonrtpomnbHas pabota no teme

"BekTopsl 1 KOOPAUHATHI B
npocTpaHcTae”
[ToBTOpeHmEe, 0600IIEHNE 1

CUCTEMATH3aLMsl 3HAHUM.
OcHoBHbIE QUTypHl, HaKTH,

TEOpPEMbI Kypca IUIaHUMETPHH

[ToBTOpenue, o6o0IIEHNE 1
CUCTEMaTU3alus 3HaHUM.
OcHoBHbIE GUTYpPBI, (PaKTHI,

TEOpPEMbI Kypca IUIaHUMETPHH

[ToBTOpenue, o600IIeHNE 1

cUCTEeMaTU3allis 3HaHu. 3agauu

ITAaHUMETPHUHN U METOABI UX

pelieHus

[ToBTOpenue, o6o0IIEHNE 1

cHUCTEMAaTH3allis 3HAHWI. 3a1aun

IIAaHUMETPHUHN U METOABI UX

pelieHus

[ToBTOpeHnue, 0600ImEeHNEe U
CUCTEMaTU3alMs 3HAHUMN.
OcHoBHBIE HUTYPHI, HAKTHI,

TEOPEMBI Kypca CTEpPEOMETPUH

NroroBasikoHTposibHasgpaboTa

[ToBTOpeHnue, 0600ImIeHNE U

bubmmorexa [JOK
https://m.edsoo.ru/8efbe78e

but6mmoreka [JOK
https://m.edsoo.ru/77c22fc5

bu6mmoreka [IOK
https://m.edsoo.ru/1780ba5d

bu6mmoreka [IOK
https://m.edsoo.ru/078cd184

bu6mmoreka [IOK
https://m.edsoo.ru/7491efe0

Bbu6nuoreka [JOK
https://m.edsoo.ru/4dffda97

Bbubnuoreka [JOK
https://m.edsoo.ru/74b2ad91

Bbubnuoreka [JOK
https://m.edsoo.ru/ec24dfc2

Bbu6nuoreka [JOK




cUCTEMaTHU3anusg 3HaHUU https://m.edsoo.ru/f465d10e

OBIIEE KOJIMYECTBO YACOB I10
ITPOIT'PAMME

34 3 0



YYEBHO-METONYECKOE OBECIIEYEHHUE
OBPA3OBATEJIBHOI'O ITPOLECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIbBI V11 YYHEHUKA

* Maremaruka: anredpa v Hayajga MaTEMaTHYECKOTO aHaIN3a, TeOMETPHSL.
I'eometpus, 10-11 knaccel/ Atanacss JI.C., byty3oB B.®., Kagomues C.b. u
npyrue, AkumonepHoe obiectBo «M3natensctBo «IIpocBenienue».
METOANYECKHUE MATEPUAJIBI 1JISA YUUTEJISA

O®PII no reomerpun.
HU®POBBIE OBPA30OBATEJIBHBIE PECYPCBI U PECYPCBI CETU
UHTEPHET

bubmuoreka IJOK



AOKYMEHT NOANUCAH
3JIEKTPOHHOW nNoanumcbeio

CBEAEHUA O CEPTUD®UKATE 30

CepTuchukaT 143507986500560089701835989304833372774460075039
Bnageney Casuukan CBeTnaqa BUKTopoBHa
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