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MOSACHUTEJIbHAS 3AIIMCKA

Pabouas nporpamma yueOHOTrO Kypca «I'eomeTpusi» 6a30BOro ypoBHS AJisi 00Y4atOLINXCS
10 —11 xmaccoB pa3paboTana Ha ocHOBe DeaepantbHOro rocyIapCTBEHHOro 00pa3oBaTEIbHOTO
CTaHJapTa cpenHero oomero odpa3oBaHUs, C YU4ETOM COBPEMEHHBIX MHPOBBIX TpeOOBaHHIA,
HPEIBSBIIEMBIX K MaTeMAaTHYECKOMY OOpa30BaHHUIO, M TPAJUIMN POCCHUIICKOTO 0Opa3oBaHWUSL.
PeaJII/I3aHI/I51 IporpaMmal o0ecIieynBaeT OBJIAJACHUC KJIIFOUCBBIMH KOMIICTCHIIUSAMU,
COCTaBIISIIOIMMH OCHOBY ISl CAMOPA3BHTHsS W HENPEPHIBHOTO 00pa30BaHUs, IIEIOCTHOCTh
06HIGKYHBTypHOFO, JIMYHOCTHOTI'O 1 ITO3HABATCJIBHOI'O PA3BUTHA JIMYHOCTHU 06y11a}0mnxcsl.

HEJU U3YUEHHUS YYEBHOI'O KYPCA

BaxHOCTh y4eOHOro Kypca T€OMETPHH Ha YpPOBHE CpEIHEro oomero o0pa3oBaHUs
00yCITOBJICHA TPAKTHYECKOH 3HAYMMOCTBIO METANPEAMETHBIX W TPEIMETHBIX PE3yJIbTaTOB
00y4YeHHsI TEOMETPHH B HANPABJICHUU JIMYHOCTHOTO Pa3BUTHS OOydaromuxcs, (GOpMHUPOBAHUS
(GYHKIIMOHAIBHON MaTeMaTH4YeCKOH TPAMOTHOCTH, HW3YUYCHHs IPYTUX YUeOHBIX IMCIUIUINH.
PazButne y oOydaromiuxcsi NMPaBHIBHBIX MPEICTABICHUH O CYIIHOCTH W TPOUCXOXKICHUU
TEOMETPHYECKUX a0CTPAKIIUKA, COOTHOIICHUU PEAbHOTO U HICAILHOTO, XapaKTepe OTPaKCHUS
MaTeMaTHYECKOW HAYKOH SIBIICHHH W MPOIIECCOB PEAIbHOTO MUPA, MECTE TEOMETPUH B CHCTEME
HAyK M POJM MATEeMaTHYECKOTO MOJCIUPOBAaHMS B HAyYHOM I[IO3HAHUHM W B IPAKTHKE
CHOCOOCTBYeT (OPMHPOBAHUIO HAyYHOIO MHPOBO33PCHUS YYAIIMXCSI, a TaKXKe KavecTB
MBIIUICHHS, HEOOXOIUMBIX JIJISl Q/IalITAI[IU B COBPEMEHHOM OOIIECTBE.

['eomerpust sBIsieTCSI OJHMM K3 0a30BBIX IPEAMETOB HA YPOBHE CPEIHETr0 OOIIEro
oOpa3oBaHMs, TaK Kak 00ECIeYrBaeT BO3MOXKHOCTh M3YYCHHUS KaK JWCIHMIUIUH €CTECTBEHHO-
HAYYHOI HaINPaBJICHHOCTH, TaK U TYMaHUTAPHOM.

Jlormueckoe MbllUIeHUE, (GopMHUpyeMOe MpU H3YyYEHUH OOYYarolIMMHUCS HOHSITHUHHBIX
OCHOB TEOMETPUU M TOCTPOCHUM IICTIOYKU JIOTUYECKUX YTBEPXKICHUH B XOJIe PpEIICHUS
TCOMETPHUYECKUX 3aj]ad, YMCHHE BBIIBUTaTh W OMPOBEPraTh THIIOTE3bl HEMOCPEACTBEHHO
UCTIOJIB3YIOTCSl TIPU PEIICHUM 3aj7ad eCTECTBEHHO-HAYYHOTO IMKJIA, B YaCTHOCTH U3 Kypca
bu3uku.

YMeHHE OpUEHTHPOBATHCS B MPOCTPAHCTBE MIPAET CYIICCTBEHHYIO pOJb BO BCEX
00JyacTsIX JesATeNbHOCTH dYelloBeka. OpHeHTaIusi YeloBeKa BO BPEMEHH W TPOCTPAHCTBE —
HEOOXO/IMMOE YCIIOBHE €ro COIMAIbHOTO OBbITHS, (hopMa OTpaKCHHsS OKPYXKAIOIIEro MHUPA,
YCIIOBHE  YCIEIIHOTO TIO3HAHUS W  aKTHBHOTO  MPEOOpa3OBaHUS  JCHCTBUTEIHHOCTH.
OnepupoBaHHe MPOCTPAHCTBEHHBIMU 00pa3aMu 00bETUHSICT pa3HbIe BUIbI YICOHOH U TPYJOBOM
JESTSIIbHOCTH, SIBJISICTCS OJHHUM W3 TPOQECCHOHATHHO BAKHBIX KAueCTB, MOITOMY aKTyalbHa
3aada (OPMHUPOBAHUs y OOYUAIOIIMXCS MPOCTPAHCTBEHHOTO MBINUICHUS KaK Pa3HOBUIHOCTU
00pa3HOTO MBIIIICHUS — CYIIECTBEHHOTO KOMITOHEHTa B TIOJTOTOBKE K MPAKTHYCCKON
JESITeILHOCTH 110 MHOTHUM HAIPABJICHUSIM.

Llens ocBOEHUS TporpaMMBbl yueOHOTO Kypca «I eomeTpusi» Ha 6a30BOM YpPOBHE OOyUECHHS
— o0mieoOpazoBarenbHOE M OOIIEKYJIBTYPHOE pPAa3BUTHE OOYYArOMIMXCS 4Yepe3 oOecredeHue
BO3MOYKHOCTH MPHOOPETEHUSI M UCIIOIb30BAHUS CHCTEMATHUYECKUX T'€OMETPHUECKUX 3HAHUH U
NCHCTBUH, CICIIU(PUUHBIX TEOMETPHUH, BO3MOXXHOCTH YCIICITHOTO TIPOIOJIKCHUsT 00pa30BaHUs 110
CHENHATBHOCTSM, HE CBA3aHHBIM C MMPHKJIAIHBIM HCIIOJIb30BAHHEM T€OMETPHH.

[lporpamMa mo reoMeTpuuM Ha 0a30BOM YPOBHE NpEAHA3HAYCHA YIS OOYYAIOIIMXCS
CpeIHeW IIKOJIbI, HE WCIBITHIBABIIMNX 3HAYUTENBHBIX 3aTPYJAHEHUH Ha YPOBHE OCHOBHOTO
obmiero obpazoBanus. Takum oOpa3om, oOydaromuecs Ha 0a30BOM ypOBHE JOJIKHBI OCBOUTH
o0IIre MaTeMaTHYECKUe YMEHHsI, CBS3aHHBIC CO CHEIM(PHUKON T€OMETPHH U HEOOXOIUMBIC IS
JKU3HU B COBPEMEHHOM o011iecTBe. Kpome 3TOro, OHM UMEIOT BO3MOXHOCTh U3YYUTh T€OMETPHIO
Oosee TIIyO0OKO, €CITM B JAJIbHEHIIIEM BO3ZHUKHET HEOOXOJAMMOCTh B T€OMETPUYCCKUX 3HAHUSAX B
npodeCcCHOHATBLHOMN 1eATETbHOCTH.



JlocTuxkeHue e OCBOCHUS IPOrpaMMbl 00eCreunBaeTCs PEIIEHUEM COOTBETCTBYIOIINX
3agad. [IpuopuTteTHBIMU 3aauaMi OCBOCHHUSA Kypca «I eomeTpun» Ha 6a3oBom ypoBHe B 10—11
KJ1accax SIBIISIFOTCSA:

e (QopmupoBaHuE TNPEJCTABICHUS O TEOMETPUM KaK YacTU MHPOBOH KYJIbTYpbl H

OCO3HaHHE €€ B3aUMOCBSI3U C OKPY>KAIOIIUM MUPOM;

e (QopmupoBaHuE TMpPEACTABICHUS O MHOTOTPaHHMKAX M TeJaxX BpallleHUs Kak o
BXHEHIIINX MAaTEMaTHYECKUX MOJIENSIX, MO3BOJISIONINX OMUCHIBATh U U3y4aTh Pa3HbBIE
SBJICHUSI OKPY>KAIOIIIETO MUPA;

e (QopmupoBaHuE yMEHMs PACIIO3HABATh HA 4YEPTEkKaX, MOJCNIAX U B PEalbHOM MUDE
MHOTOTPaHHUKH ¥ TeJIa BPAIICHHUS,

e OBJIQJICHWE METOJaMH pEUICHHs 3aJad Ha IOCTPOCHHS Ha H300paKeHHIX
MPOCTPAHCTBEHHBIX (UTYD;

e (QopmupoBaHUE YMEHUS ONEPUPOBATH OCHOBHBIMU MOHSTUSIMH O MHOTOTPAHHUKAX M
TeJax BpAIlEHUs U KX OCHOBHBIMH CBOHCTBAMU;

® OBJIQJICHUC AITOPUTMAMH PEIICHUS OCHOBHBIX THIIOB 3aj1ad; (HOPMHUPOBAHHE YMCHHUS
IPOBOAWTH  HECJIOXHBIE JOKa3aTellbHbIE  pAcCYXACHHUS B  XOJ€  pEeLICHUS
CTEpEOMETPUYECKHX 3a/1a4 U 33124 C MPAKTUIECKUM COJICPKAHUEM;

® pa3BUTHE MHTEIUIEKTYaJIbHBIX W TBOPYECKMX CIOCOOHOCTEM  oOydaromuxcs,
MO03HABATEIIEHON aKTUBHOCTH, UCCIIEAOBATEIHCKUX YMCHHM, KPUTUIHOCTH MBIIIIICHUS;

e (QopmupoBanue (QYHKIMOHAILHON TPAaMOTHOCTH, PEJICBAHTHOW T€OMETPUHU: YMCHHE
pacro3HaBaTh MPOSIBICHUS TEOMETPUUYECKUX MOHATHI, 00BEKTOB U 3aKOHOMEPHOCTEH B
PEATBbHBIX JKU3HCHHBIX CHUTYalMSX W TMPH H3YUYECHUU IPYTUX YYEOHBIX TPEIMETOB,
MPOSIBIICHUS] 3aBHCHUMOCTEH M 3aKOHOMEpPHOCTEW, (opMynHpoBaTh UX Ha S3bIKE
TEOMETPHH U  CO3J]aBaTh TI'E€OMETPHUYECKHE MOJICIHM, NPHUMEHATh OCBOCHHBIN
TEOMETPUUECKUN ammapar JUis pelIeHds MPaKTHKO-OPUEHTHPOBAHHBIX — 3ajad,
WHTEPIPETHPOBATH U OIICHUBATH ITOJTYICHHBIC PE3YIIbTATHI.

OTnuuuTeNnbHON 0COOCHHOCTHIO MPOTPAMMBI SIBJISIETCS] BKIIOUEHHE B KYpC CTEPEOMETPUU
B Havaje ero W3y4YeHWs 3ajad, peliacMblX Ha YPOBHE WHTYUTHBHOTO TIIO3HAHUSA, U
onpenenéHHBIM 00pa3oM OpraHM30BaHHAs paboTa HaJl HUMH, YTO CIIOCOOCTBYIOT Pa3BUTHIO
JIOTUYECKOTO0 W TIPOCTPAHCTBEHHOTO MBIIUICHUS, CTHUMYJHPYET TPOTEKAHWE WHTYUTHUBHBIX
MPOIIECCOB, MOTUBUPYET K JaJbHEHIIIEMYy U3yUSHHIO TIPEIMETA.

[Tpenmourenue OTHAETCS HATJIATHO-KOHCTPYKTHUBHOMY METOAY OOYy4YeHHUs, TO €CTh
TEOPETUYECKHE 3HAHUS HMEIOT B CBOEH OCHOBE YYBCTBEHHOCTh MPEIMETHO-MPAKTUYECKOM
JEATCIIBHOCTH. Pa3BUTHE TMPOCTPAaHCTBEHHBIX IPEJACTABICHHN Yy YydYalluxcsi B Kypce
CTEPEOMETPUH MPOBOTUTCS 32 CUET pEIlIeHHUs 3aa4 Ha CO3JJaHUE MPOCTPAHCTBEHHBIX 00Pa30B U
3aJa4 Ha OINEpUpPOBaHUE IPOCTPAHCTBEHHBIMU oOpazamu. CoznaHue oOpaza HPOBOAMUTCA C
OTIOpPOY Ha HATTSAHOCTh, & ONEPUPOBAHNE 00PA30M — B YCIOBHUSX OTBJICUEHHS OT HATJISTHOCTH,
MBICIIEHHOTO U3MEHEHHSI €r0 HCXOTHOTO COCPIKaHUSI.

OcHoBHBIE conepxaTenbHble JuHUKM Kypca «l'eomerpun» B 10-11 kiaccax:
«MHororpanHuKn», «IIpsMbie U MIOCKOCTH B MPOCTpaHCTBeY, «Tena BpameHus», «Bekropsr n
KOOPJMHATHI B IPOCTPaHCTBE». DOpMUPOBAHUE JTOTHUYECKIX YMEHUN pactpeesseTcsi He TOIbKO
MO0 COJEp)KaTeIbHbIM JIMHUSM, HO W TIO TojaM OOy4YeHHs Ha YpPOBHE CPEIHEr0 OOIIEero
o0Opa3oBaHusl.

Cognepxanre oOpa3oBaHHs, COOTBETCTBYIONIEE IPEAMETHBIM pe3yJabTaTaM OCBOCHUS
paboueit mporpaMMBI, pacipeIeIEHHBIM 10 TO1aM 00yUYeHHUsI, CTPYKTYPUPOBAHO TAKUM 00pa3oM,
9TOOBl  OBJAJICHWE T'COMETPHUYECKMMH TOHSATUSMHA W  HAaBBIKAMH  OCYIIECTBISUIOCH
MOCIEI0BATEIbHO M MMOCTYHATeNIbHO, C COOJIIOJIGHUEM MPUHIUIA MPEEeMCTBEHHOCTH, YTOOBI
HOBBIC 3HAHUS BKJIFOYATUCH B OOIIYI0 CHCTEMY IreéOMETPUIECKHIX MPEACTABICHUI 00yJaroImXxcs,
pacuupsis ¥ yrayOssis e€, 00pa3ysi IpOYHble MHOXKECTBEHHBIE CBSI3U.



MECTO YYEBHOI'O KYPCA B YYEBHOM IIVTAHE

Ha uzyuenue reomerpun otBoauTCs 2 yaca B Heaento B 10 kinacce u 1 yac B Hepenio B 11
KJIacce, BCEro 3a JBa roaa ooyuenus - 102 yaeOHBIX Yaca.



COJAEP)KAHUE YYEBHOI'O KYPCA

10 KUIACC

IIpsiMble ¥ IIOCKOCTH B IPOCTPAHCTBE

OcHoBHbIE NOHATUSA CTEpeOMETpUH. Touka, npsmasi, II0CKOCTh, MpocTpaHCTBO. IlonATHE
00 aKCHOMaTHYECKOM MOCTPOEHUHU CTEPEOMETPUM: AKCUOMBI CTEPEOMETPUHU U CIIECTBUS U3 HUX.

B3anmHOe pacnonoxeHue NpsAMbIX B IPOCTPAHCTBE: MEPECEKAIOUINECS, TapaJUIEIbHbIE U
cKpemuBampomuecss npsamsle. llapamnensHOCTh NpPAMBIX M INIOCKOCTEHM B IPOCTPAHCTBE:
napajuleJbHble IPSMBbIE B IIPOCTPAHCTBE; IApPAJJICIIBHOCTh TPEX NPAMBIX; MapajuIeIbHOCTh
IPSAMOM M IIOCKOCTH. YTJbl C COHAIIPABICHHBIMU CTOPOHAMHM; YroJl MEXKIY NpPSIMBIMU B
npoctpancTBe.  llapamienpHOCTE  IIOCKOCTEH:  MapajuleNbHblE  IUIOCKOCTH;  CBOMCTBA
napajuleJIbHBIX IlockocTel. [IpocTeiime mpocTpaHCTBEHHbIE (PUIYpPBI HA INIOCKOCTU: TETPadAp,
KyO, nmapajuienenumes; nocTpoeHue CeueHuil.

IlepneHqUKyISIpHOCTE  IPSAMOM M IUIOCKOCTH:  NEPIEHIUKYJSPHBIE IpsIMBIE B
IIPOCTPAHCTBE, MpSAMbIE NapaUICIbHBIE M MNEPHEHIUKYISIPHbIE K IUIOCKOCTH, IIPHU3HAK
NEePHEHAUKYJSIPHOCTH IPSIMOM M IJIOCKOCTH, TEOpeMa O MNpsAMOW NEpPHEHAUKYISIPHON
IUIOCKOCTH. YTJIBl B NPOCTPAHCTBE: Yrojl MEXAY NPSIMOW M INIOCKOCTBIO; ABYI'PAaHHBIM Yrod,
JIMHEHHBIN Yrojl JBYIPaHHOro yria. llepneHaukyisp M HAKJIOHHBIE: PACCTOSHHE OT TOYKHU J0
IUIOCKOCTH, PACCTOSHUE OT MpsIMOM [0 IUIOCKOCTH, NPOEKIMs (UIypbl Ha IJIOCKOCTb.
IlepneHquKyISIPHOCTD TUIOCKOCTEH: IIPU3HAK MEPIEHIUKYISIPHOCTH IBYX ILUIOCKocTer. Teopema
0 TPEX NEPIEHIUKYIIApax.

MHoOrorpaHHuKHu

IlonsAiTMe MHOIOrpaHHUKA, OCHOBHBIC OJJIEMEHTHI MHOIOTPAaHHUKA, BBIIIYKIBIE U
HEBBIITYKJIbIE MHOTOIPAHHUKH; pa3BEPTKa MHOrorpaHHuka. IIlpusma: N-yrosgpHas nmpusma; rpaHu
U OCHOBaHMS NMPHU3MBI; MIPsIMasi U HaKJIOHHAs IPU3MbI; OOKOBAas M TOJIHAsI TOBEPXHOCTH MPU3MBI.
[Tapayenenunesn, NpsAMOYTOJIBHBIN MMapajuieNenuIe] U ero cpoicrsa. Ilupamuaa: n-yronpHas
nupamMpia, TpaHM W OCHOBaHME MUpPaMU/Abl; OOKOBas M MOJHAs MOBEPXHOCTb MHUPAMUIBL;
IpaBWIbHAsg M Yyceu€HHas MNHMpamMuaa. OJIEMEHTbl MNpuU3Mbl W mnupamuabl. [IpaBunbHbIE
MHOTOI'PAHHUKHU: TOHATHE IIPABUIBHOIO MHOIOIDAHHUKA; MPAaBWIbHASA MPU3Ma U IIpaBUIIbHAS
NUpaMKJia; MpaBUiIbHAas TPEeyroibHas MUpaMuia U MpaBWIbHBIN TeTpasp; KyO. [IpeacraBnenue
O MpaBWIBHBIX MHOIOTPaHHMKAaX: OKTa’ap, HoJAeKa’Ap M Hukocadap. CedeHus NpU3MBI U
MAPaMU/BL.

CuMMeTpuss B TIPOCTPAHCTBE: CHMMETPHSI OTHOCUTENIBHO TOYKH, NPSAMOM, IUIOCKOCTH.
DJIEMEHTHI CAMMETPHUH B TUpaMuax, apajuieienuneax, NpaBuIbHbBIX MHOTOTPaHHUKAX.

Brruncnenue 31eMEHTOB MHOTOTPAHHUKOB: p&0pa, TuaroHaiu, yrisl. [lnomans 60koBoi
MIOBEPXHOCTH W IIOJIHOM ITOBEPXHOCTH MPSMOM NPHU3MBI, IUIONIAJb OCHOBAaHHM, Teopema O
OOKOBOW TMOBEPXHOCTH MpsAMON mpu3Mbl. [lnomans OGOKOBOM MOBEPXHOCTH M MOBEPXHOCTH
MpaBWIbHON NMHUpaMuAbl, TeOpeMa O IUlom@aau yceu€éHHo mnupamunbl. [loHsTHe 00 00BEME.
O06BEM nupamMubl, IPU3MBI.

[Tonobubie Tena B mpoctpaHcTBe. COOTHOIIEHHS MEXAY IUIOMAASMH TOBEPXHOCTEH,
00BbEMaMu MOAOOHBIX Tell.

11 KUIIACC

Tesa BpameHus

[{wmHapuYecKass MOBEPXHOCTb, 00pa3ylolue IMIMHAPUYECKON TOBEPXHOCTH, OCh
HWIMHIpUYECKOl moBepxHocTU. L{ummuap: ocHoBaHUS M OOKOBasi IOBEPXHOCTh, 00pa3yromas 1
0Cb; TUIOIAAb OOKOBOM U MOHOM MOBEPXHOCTH.

Konunueckass moBepXHOCTb, 00pa3yroliMe KOHUYECKOW IMOBEPXHOCTH, OCh W BEpIIMHA
KOHMUYECKOW MoBepxHOCTH. KOHyc: OCHOBaHME M BepLIMHA, 0Opa3ymoomas U OCh; IJIOLIA]b
OOKOBOM W TIOJIHOW IMOBEPXHOCTH. Y CEUEHHBIH KOHYC: 00pa3yloIllne M BHICOTA, OCHOBAHHS W
OOKOBast MOBEPXHOCTD.



Cdepa u map: ueHTp, paauyc, IuaMeTp; IUIOHIaab MOBEpXHOCTU cdepbl. B3aumuHoe
pacronioskeHre cepbl U INIOCKOCTH; KacaTesbHas IIIOCKOCTh K cepe; miomaas chepsl.

N3o006paxenue Ten BpalleHus Ha IUIOCKOCTH. Pa3BEpTka HUIMHApA U KOHYCA.

KomOuHanuu Tten BpalieHus U MHOTOTPaHHMKOB. MHOIOTpaHHHK, OINHCAHHBIA OKOJO
cdepsl; cdepa, BliMcaHHAs B MHOTOTPAHHUK, UJIH TEJI0 BpallleHUsI.

[Tonsitne 00 o0béMe. OcHOBHBIE CBoiicTBa 00BEMOB Ten. Teopema 00 o00BEMe
IPSIMOYTOJIBHOTO Tapaliienenuneaa u cieactBus u3 He€. O0bEM mumHapa, koHyca. O0BEM
nrapa ¥ miomasib cepsl.

[Tonobubie Tena B mpoctpaHcTBe. COOTHOIICHHS MEXAY IUIOMIAASMH MOBEPXHOCTEH,
00BbEMaMu TOAOOHBIX Tell.

Ceuenuss uunuHApa (MapauielbHO M NEPIEHIUKYISAPHO OCH), CEUEHHUS KOHyca
(mapaienbHOE OCHOBAHUIO U MPOXO/SIIEE Yepe3 BEPIIUHY), CEUEHUS 11apa.

BekTOpbl M KOOPAUHATHI B IPOCTPAHCTBE

BexTop Ha miockocty U B mpocTpaHcTBe. ClI0KEHNE U BBIUUTAHUE BEKTOPOB. Y MHOXKEHHE
BEKTOpa Ha uucio. Pa3noxeHue BekTopa Mo TPEM HEKOMIUIaHApHBIM BekTopam. IIpaBuiio
napajuienenunena. Pemenue 3aiay, CBsI3aHHBIX ¢ IPUMEHEHHUEM ITPaBWII JEHCTBUI C BEKTOpaMH.
[IpsimoyronbHasi cuctemMa KOOpAMHAT B mpocTpaHcTBe. Koopaumnatel Bektopa. Ilpocreiimue
3a7la4yd B KOOpJAMHATax. Yroia Mexay BekTopamu. CKalgpHOE NpPOU3BEICHHE BEKTOPOB.
Brruncnenue yrioB Mexay HOpsIMBIMH U IJIOCKOCTSMHU. KOOpAMHATHO-BEKTOPHBIM METOH MHpHU
peLIeHUH TeOMETPUUYECKUX 3a/1a4.



IINTAHUPYEMBIE PE3YJIbTATDBI

JUYHOCTHBIE PE3YJIBTATHI

JIMYHOCTHBIE pE3yAbTAThHl OCBOSHHUS IMPOrpaMMbl y4eOHOro mpeamera «MaremaTHKa
XapaKTePU3YIOTCS:

I'paxxnanckoe BocnuTanue:

c(hOPMUPOBAHHOCTBIO TPAKIAHCKOW TMO3MIMH OOydYarolerocs Kak aKTHBHOTO |
OTBETCTBEHHOT'O 4WICHA POCCHIICKOTO OOIIECTBA, MPEACTABICHUEM O MAaTEMAaTHUYECKUX OCHOBAX
(GYHKIMOHUPOBAHUS PA3IMYHBIX CTPYKTYpP, SBJICHHH, NIPOLEAYp Tpa)XAaHCKOTO OOIIecTBa
(BBIOOpBI, OMPOCHI W Tp.), YMEHHEM B3aUMOJCIHCTBOBATh C COIMATbHBIMH HMHCTHUTYTaMU B
COOTBETCTBUU C UX (PYHKIIUSAMH U Ha3HAYCHHEM.

IIaTpuoTHYecKkoe BOCIUTAHME:

c(hOpMUPOBAHHOCTHIO POCCUUCKOM Ipa’kIaHCKOW MJICHTUYHOCTH, YBOKCHHS K MPOILIOMY
nu HaCTOﬂHICMy pOCCPIfICKOfI MaT€MaTuKH, LOEHHOCTHBIM OTHOIICHHEM K JOCTHXCHHUAM
POCCHUICKHUX MAaT€MaTUKOB M POCCHUHCKOM MaTEMaTHUYE€CKOM IIKOJbI, K HCIOJb30BAHUIO ITUX
TOCTHIKEHHUH B IPYTHX HayKaX, TEXHOJIOTHUAX, chepax SIKOHOMHUKH.

JIyXOBHO-HPABCTBEHHOI'0 BOCIIUTAHMSA:

OCO3HAHWEM JYXOBHBIX IIEHHOCTEH POCCHHCKOro Hapona; CcHOpPMUPOBAHHOCTHIO
HPABCTBEHHOT'O CO3HAHMS, STUYECKOTO MOBEICHUS, CBSI3aHHOTO C MPAKTUYECKUM ITPUMEHEHUEM
JIOCTMKEHUN HAYKH U JICSITEIBHOCTHIO YYEHOTO; OCO3HAHHMEM JIMYHOTO BKJIAJIa B MOCTPOEHUE
YCTOHYHBOTO OYyTIYILIETO.

cTeTHUYECKOE BOCIUTAHHE:

ACTETUYECKUM  OTHOLIEHWEM K  MHUpPY, BKIIOUYasg JCTETHUKY  MAaTeMaTH4YEeCKUX
3aKOHOMEPHOCTEH, OOBEKTOB, 3aJay, PEIICHHH, pacCyXIEeHUW; BOCIHPUUMYHBOCTBIO K
MaTE€MaTUYECKUM acleKTaM pPa3IudyHbIX BUJIOB UCKYCCTBA.

du3znyeckoe BOCIUTAHHUE:

c(OpPMUPOBAHHOCTHIO YMEHHS TPHUMEHATh MaTeMaTHYeCKHe 3HaHUS B HMHTEpecax
37I0pOBOTO U 0€30macHOro 00pasza >KU3HH, OTBETCTBEHHOT'O OTHOIIEHHUS K CBOEMY 3JI0POBBIO
(3mopoBoe muTaHue, cOATaHCUPOBAHHBIA PEKUM 3aHSATHH U OTHbIXa, peryispHas (uznueckas
AKTUBHOCThH); (PU3MUECKOrO COBEPIICHCTBOBAHHUS, IIPU 3aHATUAX CIIOPTUBHO-030POBUTEIHHON
JI€SATEIbHOCTBIO.

TpyxoBoe BocnuTaHue:

TOTOBHOCTBIO K TPYIy, OCO3HAHUEM IEHHOCTH TPYIOJIOOHUS; MHTEPECOM K PA3IUYHBIM
chepam npodeccHoHaTBEHON NEeITETbHOCTH, CBSI3aHHBIM C MATEMATHKON M €€ MPUIOKCHUSIMU,
YMEHHEM COBEpIIIaTh OCO3HAHHBIN BBHIOOP OymyIei mpodeccuu u peaan3oBbIBaTh COOCTBEHHBIS
KU3HCHHBIC TIUIAHBI; TOTOBHOCTHIO W CIIOCOOHOCTHIO K MaTeMaTHYeCKOMY OOpa30BaHUIO U
caMo00pa3oBaHUI0 Ha TPOTSHKEHWH BCEW JKMU3HM, TOTOBHOCTBIO K AKTUBHOMY YYacTHIO B
peHIeHI/II/I HpaKTI/IquKI/IX 3aaa4 MaTeMaTquCKOﬁ HaHpaBHeHHOCTI/I.

IKo0J0rHYecKoe BOCIUTAHUE:

C(l)OpMHpOBaHHOCTI)IO 3K0.]'I01"H‘—ICCKOI71 Ky.]'II)TypI)I, IIOHUMAHHUECM BIIMAHHUA COIIUAJIBHO-
SKOHOMHMYECKHMX IPOLECCOB HA COCTOSHUE NPUPOJHOM M COLMAIBHOM Cpenbl, OCO3HAHUEM
r100aMbHOTO  XapakTepa JKOJOTHYECKHWX  MpoOJieM; OpHEHTalMed Ha  MpPUMEHEHHE
MaTeMaTHYECKUX 3HAHUN JUIS peleHHs 3a7ad B O00JIaCTH OKPYXKAIOIIeH Cpelbl, MIIaHHPOBAHUS
MOCTYIKOB M OILIEHKH UX BO3MOKHBIX MOCIEACTBHUM JJIsI OKPYKAIOIIEN CPEIbI.

I{eHHOCTH HAYYHOI'0 TO3HAHUSA:

c(hOpMUPOBAHHOCTBIO MHPOBO33PEHUsI, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO
pa3BUTHS HAYKH M OOIIECTBEHHON MPAKTHKH, TOHUMAHUEM MaTeMaTH4ecKOW HAayKH Kak chepbl
YEJIOBEYECKOM JEATENbHOCTH, 3TAOB €€ pa3BUTHUSl U 3HAYMMOCTH JJIsI Pa3BUTHUS LIMBUJIM3AINY;
OBJIAACHUECM A3BIKOM MAaTCEMAaTUKU U MaTeMaTquCKOﬁ KYHLTypOﬁ KakK Cpe,Z[CTBOM IIO3HAHUA
MHpaA; TOTOBHOCTBIO OCYILIECTBJISATH MPOEKTHYID W HCCIEIOBATENBCKYIO JIESITEIbHOCTD
HHIAWBHUAYAJIBLHO U B IPYIIIIE.



METANPEIMETHBIE PE3YJIbTATHI

MetanpeameTHble pe3yabTaThl OCBOEHUS IPOrpaMMBbl yueOHOTO npeaMera «MaremaTrukay
XapakTepU3yIOTCS  OBJAJCHHEM  YHUBEPCAIBHBIMUA  HO3HABAMENbHbIMU  OeliCMEUaMU,
VHUBEPCANIbHBIMU —~ KOMMYHUKAMUBHBIMU — OCliCMBUAMU,  YHUBEPCANbHLIMU — pPecyIsimUSHbIMU
OelcmeusIMuU.

1) Vhusepcanvhvle noznasamensusle oeticmeus, obecneuusaom Gopmuposanue 6a3068blx
KOZHUMUBHBIX NPOYECCO8 00VUarowuxcs (0ceoeHue mMemooos NOZHAHUSL OKPYHCAIOWE20 MUpd,
npuUMeHeHUe J102UYeCKUX, UCCIe008amenbCKUX onepayuil, ymeHul pabomams ¢ ungopmayueti).

ba3oBble Jlornyeckue a1ecTBUA:

® BBIBIATh M XapaKTEPU30BaTh CYIICCTBCHHBIC MPU3HAKK MAaTEMaTHYECKHX OOBEKTOB,
MOHSATUM, OTHOIICHUN MEXIy MOHATUSIMH; (HOPMYIHPOBATH ONpPENEICHUS TOHATHIA,
yCTaHaBIIMBATh CYIIECTBEHHBIN MPU3HAK KJIaccU(PUKAIMN, OCHOBAHUS JIJIs1 00001IeHus
Y CpaBHEHUS, KPUTEPUHU ITPOBOIMMOI0 aHAJIN3A;

® BOCIPHHHUMATH, (DOPMYIHPOBATh U MPEOOPA3OBHIBATL CYXKICHUS: YTBEPIUTCIBHBIC H
OTpULaTeNIbHbIE, EAMHUYHBIC, YACTHBIE U OOIINE; YCIOBHBIC,

® BBIBIATH MAaTEMATUUYECKHE 3aKOHOMEPHOCTH, B3aUMOCBSI3H U IIPOTUBOPEUHS B (haKTax,
JIAHHBIX, HAONIONIEHUSIX W YTBEPXKACHUSAX; TMpeAJiaraTh KPUTEPUU [JISi BBISABICHUS
3aKOHOMEPHOCTEH U IPOTUBOPEUHIA;

e JlefaTh BBIBOJIbI C HCIIOJH30BAaHHUEM 3aKOHOB JIOTUKH, ACTYKTUBHBIX M WHAYKTHBHBIX
YMO3aKJIIO4YEHUH, YMO3aKIIFOUEHUH 110 aHAJIOTUH;

® TIPOBOJUTH CAMOCTOSITEIHHO JOKA3aTEIbCTBA MATEMAaTHUYECKUX YTBEPKICHUM (TpSMbIC
U OT TPOTUBHOTO), BBICTPAMBATh AaAPrYMEHTAIMIO, NPUBOIAUTH TMPUMEPHI U
KOHTPIPUMEPHI; 000CHOBBIBATH COOCTBEHHBIE CYXKCHUS U BHIBOJIBI;

e BbIOMpaTh cnocob pemieHus y4eOHOHM 3adauu (CpaBHHMBATh HECKOJIBKO BapUaHTOB
peleHus, BbIOUpaTh Haubomee MOAXOMSAIUNA ¢ YIETOM CaMOCTOSITENILHO BBIJEICHHBIX
KPUTEPUEB).

ba3oBblie uccienoBaTe/bCKue 1eHCTBHA:

® JCIOJIb30BaTh  BONPOCHl  KAaK  HMCCIENOBATEIbCKUH  MHCTPYMEHT  IO3HAHMS;
bopMyIUpOBaTh BOMPOCH], (PUKCUPYIOIINE MPOTUBOPEUUE, MPoodieMy, YCTaHABINBATh
HUCKOMO€ U JaHHOe, (OpMHUPOBATH THUIIOTE3y, APTYMEHTHUPOBATH CBOK) MO3UIIHUIO,
MHEHUE;

® T[POBOJUTH CaMOCTOSITEILHO CIUIAHUPOBAHHBIM JKCIEPUMEHT, HCCIIEI0BaHUE II0
YCTAaHOBJIEHUIO OCOOEHHOCTEH MaTeMaTh4ecKoro oOBeKTa, SBJIEHHs, mpolecca,
BBISIBJICHHUIO 3aBUCUMOCTEN MEXy OOBEKTaMH, SBICHUSMU, MPOIIECCAMU;

® CcaMOCTOSATENbHO (OpMyIHpOBaTh OOOOMIEHMS U BBIBOABI 1O  pe3yiabTaTaMm
POBENEHHOr0 HAOIIOAEHMS, UCCIEA0BaHNs, OLEHUBATh JOCTOBEPHOCTh MOJYyYEHHBIX
pe3yIbTaTOB, BEIBOJIOB U 0000IICHHMIA;

® [IPOrHO3UMPOBATh BO3ZMOXHOE Pa3BUTHUE MPOIIECCA, a TAKXKE BBIJIBUTATh MPEANOJIOKEHUS
0 €r0 Pa3BUTHUU B HOBBIX YCIIOBHSX.

Pabora ¢ nnopmanmeii:

® BBIABIATH ACPUIUTHI WH(POPMAIIMU, JAHHBIX, HEOOXOIUMBIX JI1 OTBETa Ha BOIMPOC U
JUISL peIlIeHuUs 3a/1auH;

e BbIOMpaTh UWHGOPMALMIO U3 HCTOYHUKOB PA3IMYHBIX THUIIOB, aHAIM3UPOBATH,
CUCTEeMATU3UPOBATh U HWHTEPIPETUPOBATH WH(POPMAIUIO PA3TUYHBIX BUAOB U (POpM
MPEJICTaBICHHUS,

® CTPYKTypHpoBaTh HUHGOpMAIUIO, MPEACTaBIsATh €€ B  pPa3NIUyHbIX  ¢opMmax,
WITIOCTPUPOBATh IpaUuecKy;

® OIEHUBaTh HAAGKHOCTh HH(OpPMANMHM MO CAMOCTOATENTHHO C(HOPMYITUPOBAHHBIM
KPUTEPUSM.



2) Vuueepcanvhvie KOMMYHUKAMUBHDBLE OCliCMEUs, 00ecneuusarom cohopmuposaHHoCmsb
COYUANBHBIX HABLIKO8 00YYAIOUWUXCSL.
Oo0menue:

BOCIPUHUMATh U (POPMYIHPOBATH CYKIIEHUS B COOTBETCTBUH C YCIOBHUSIMHU U LIETSIMU
oOlIeHus; SCHO, TOYHO, I'PaMOTHO BBIPa)KaTh CBOIO TOYKY 3pEHHS B YCTHBIX U
IIMCbMEHHBIX TEKCTaX, 1aBaTh MOSICHEHUS 110 XOAY PEIICHUs 3a/1a4i, KOMMEHTHUPOBATh
MOJIyYEHHBIN pe3yibTarT;

B X0J1e 00CYX/IeHHUs 33/1aBaTh BOIPOCHI MO CYHIECTBY 00CYXAaeMOI TeMbI, IPOOIEMBI,
pelmaeMoil  3ahaud, BBICKa3blBaTb MJIEH, HAIlEJIEHHbIE Ha IIOMCK pELICHUS;
CONOCTABIIATh CBOM CYXKJIEHHUS C CYXKICHHUSAMH JPYIMX YYaCTHUKOB JIHAJIOTa,
00OHapy>KUBATh Pa3IMUne U CXOJCTBO MO3UIHIL; B KOPPEKTHOH opme popMyInpoBaTh
pa3HOIJIACHS], CBOU BO3PAKEHNUS,

MIPEACTABIIATh PE3YJbTAThl PEIICHUS 3aa4M, SKCIEPUMEHTA, UCCIIEIOBAHUS, IPOEKTA;
CaMOCTOSITENIbHO BbIOMpATh (opMaT BBICTYIJICHUS C y4ETOM 3ajad Mpe3eHTAlUU U
0COOCHHOCTEH ayAUTOPHH.

CoTpyaHunuecTBo:

[OHMMATh U MCIOJIb30BaTh INPEUMYILECTBA KOMAaHJHOW M MHAWBHUIYAJIbHOM pabOTHI
OpU pelIeHUH Y4YeOHBbIX 3ajJad; HPUHUMATh IeJb COBMECTHOM JEATEeNbHOCTH,
IUIAHUPOBAaTh OPraHU3allUI0 COBMECTHOM paboThl, pacnpeneniartb BHAbI padoT,
JIOTOBAapHUBAThCS, OOCYXKJaThb IPOLIECC M pe3ylbTaT padoThl; 0000IIaTh MHEHUs
HECKOJILKHX JIIOJICH;

y4acTBOBAaTh B IPYMIIOBBIX (hopmax paboThl (00CyKaeHUsI, 0OMEH MHEHHUH, «MO3TOBBIE
IITYpPMBI» W MHBIC); BBINOJHATH CBOIO YacThb pabOThl M KOOPIMHHPOBATH CBOU
JNENCTBUS C IpYTMMH YWiIEHAMHU KOMaH/bl; OLIEHUBATh KaueCTBO CBOETO BKJIaJa B 001U
HPOAYKT 10 KPUTEPUSM, CHOPMYTUPOBAHHBIM YUaCTHUKAMU B3aUMOJICHCTBHUSI.

3) Vuueepcanvnvie pecynamuenuvie oeticmausi, 0b6ecneuusarom Gopmuposanue cCmMvlCio8blx
YCmaHOB60K U JHCUSHEHHbIX HABLIKOB IUYHOCNIU.
Camoopranusauus:

COCTaBJISITh IUIaH, AJITOPUTM pEIICHUs 3a/1a4k, BHIOMPATh CIOCO0 pelIeHus ¢ yuéTomM
UMEIOIUXCS PECYPCOB U COOCTBEHHBIX BO3ZMOXKHOCTEH, apryMEeHTHPOBATh U
KOPPEKTUPOBATh BApUAHTHI PELIEHUI ¢ yu€TOM HOBOI MH(QOpMAaIIH.

CaMOKOHTpPOJIb:

BJIAJCTh HABbIKAMUM IIO3HABATENbHOM pEe(IEKCMH KaK OCO3HAHUS COBEPIIAEMBIX
JNEHUCTBUII M MBICIUTENBHBIX IPOLIECCOB, WX pe3ylbTaToB; BiIaJeTh crocobaMu
CaMOIIPOBEPKH, CAMOKOHTPOJISI IpoLEecca M pe3yiabTaTa PEUICHUS MaTeMaTHYeCKON
3a]a4u;

NPEBUIETh TPYAHOCTH, KOTOPbIE MOTYT BO3HUKHYTH NPHU PEIIEHUU 33]1a4l, BHOCUTh
KOPPEKTUBBI B JIEATEIHHOCTh HA OCHOBE HOBBIX OOCTOSITENIbCTB, JaHHBIX, HAWJIEHHBIX
OLIMOOK, BBISIBJICHHBIX TPYIHOCTEH;

OLICHUBATh COOTBETCTBHE pe3yJbTaTa LEIM U YCIOBUSM, OOBACHATH INPHUYUHBI
JOCTHKEHUSI WJIM HEIOCTH)KEHUS PE3yJbTaTOB JAEATEIbHOCTH, HAXOIWTh OLIMOKY,
JlaBaTh OLIEHKY MPHOOPETEHHOMY OIIBITY.

HPEAMETHBIE PE3YJIbTATHI
10 KJIACC
OnepupoBaTh NOHATUAMU: TOUKA, NPsMasi, INIOCKOCTb.
[IpuMeHATh aKCMOMBI CTEPEOMETPHUM U CIIEJICTBUS U3 HUX MPU PEIICHUHA T€OMETPUUYECKUX

3a7ad.

OnepupoBaTh TMOHATUSIMH: TMApPaUICIbHOCTh M MEPIECHIUKYISIPHOCTh TPSMBIX U
IIJIOCKOCTEH.



KnaccugunupoBars B3aMMHOE pacloI0kKeHNUE IPSMBIX U INIOCKOCTEH B IPOCTPAHCTBE.

OnepupoBaTh MOHATHAMHU: JBYIPAaHHBIA Yroj, TpaHW [ABYTPAaHHOTO yriia, pedpo
JIBYIPaHHOTO yIJIa; JIMHEHHBIN yroJl ABYIPaHHOIO YIJIa; IpaycHas Mepa JIByTPaHHOro yria.

OnepupoBaTh MOHATUSMH: MHOTOTPAaHHUK, BBIYKJIBIA M HEBBITYKJIBI MHOTOTPAaHHUK,
3JIEMEHTHI MHOTOTPAHHUKA, IPaBUJIbHBI MHOT'OIPaHHHUK.

Pacnio3naBate OCHOBHBIE BHJIBI MHOTOTPAHHUKOB (MMpaMuia; MpU3Ma, MPSIMOYTOJIbHBIN
napajuiejaenumnes, Kyo).

KnaccudumupoBaTh MHOTOTpAaHHUKH, BBIOMpass OCHOBaHUS IS KJIACCU(UKAINU
(BBIIYKJIbIE M HEBBINYKJIblE MHOTOTPAHHUKHU; IPABWJIbHbIE MHOIOTPAaHHUKHU; IpSIMble U
HAKJIOHHBIE IPU3MBI, TAPAJUICIICTIATIC/bI).

OnepupoBaTh MOHATUAMH: CEKYILAs MIOCKOCTh, CEYEHUE MHOTOTPAHHUKOB.

OOBSICHATH NPUHIIMIIBI IOCTPOEHUS CEUEHUH, UCTIONb3YsI METO/L CIIE/I0B.

Crpouth ceueHus: MHOTOIPAaHHUKOB METOAOM CJIEJO0B, BBIIOJIHATH (BBIHOCHBIE) IJIOCKUE
YEpTEXH U3 PUCYHKOB IPOCTHIX OOBEMHBIX (QUTYDP: BUJ CBEPXY, COOKY, CHU3Y.

Pemate 3amaum Ha HaxoXJICHME TEOMETPUYECKMX BEIMYMH IO oOpasuaMm HIu
QITOPUTMaM, TPHUMEHSS HM3BECTHBIC AHAIMTHYECKHE METOJbl NPU PEHICHWH CTaHAapTHBIX
MaTeMaTHYeCKUX 3aJad Ha BBIYMUCICHUE PACCTOSHUM MeXIy IBYMs TOYKaMH, OT TOYKU [0
IPSMOM, OT TOYKH JI0 TUIOCKOCTH, MEXK/Ty CKPEIIUBAIOIIMMUCS TPSMBIMH.

Pemate 3amaun Ha HaxoXJIEHME TIEOMETPUYECKMX BEIMYMH 10 oOpasuaMm HIu
QITOPUTMAaM, TPHUMEHSS HM3BECTHBIC AHAIMTHYECKHE METOJbl NPU PEHICHWH CTaHAapTHBIX
MaTeMaTHYeCKUX 3aJjad Ha BBIYMCICHHUE YIJIOB MEX]IY CKPELIMBAIOIUMUCS MPSIMBIMH, MEXKIY
IPSMOM U TUIOCKOCTBIO, MEXKTY IIIOCKOCTSIMH, JIBYTPAHHBIX YTJIOB.

Bbruucnate 00bEMBI U TUIOIIAAM [TOBEPXHOCTEH MHOTOIpaHHMKOB (TMpU3Ma, MUpaMuia) ¢
npuMeHeHHeM (OpMyJ; BBIYHCIATH COOTHOIIEHHUS MEXIy TUIOMAASIMUA TTIOBEPXHOCTEMH,
00BEMaMu MOAOOHBIX MHOTOI'PaHHHUKOB.

OnepupoBaTh TOHSATHSIMHU: CHMMETPHS B MPOCTPAHCTBE; IEHTP, OChb M IUIOCKOCTH
CUMMETPUH; IEHTP, OChb U TIOCKOCTh CHMMETPHUH (PUTYPBI.

W3Bnekarp, MpeoOpa3oBbIBaTh U UHTEPIPETHPOBATH WH(HOPMAIHIO O MPOCTPAHCTBEHHBIX
reoMeTpuuecKux (purypax, npeacTaBIeHHYIO Ha YepTeKaxX U pUCYHKaX.

[lpumensaTp reomerpuueckue (akTbl Ui  pPEHICHHS CTEPEOMETPHUYECKHX — 3aad,
IpPEeNoiaraloliuX HECKOJIBKO IIaroB peIleHUs, €ClIM YCJIOBUS NPUMEHEHMs 3a/laHbl B SIBHOM
dbopwme.

[TpuMeHATH TMpocCTEHIIME MPOrpaMMHBIE CPEACTBA U 3IJNEKTPOHHO-KOMMYHUKAIIMOHHBIE
CUCTEMBI IIPU PEIIEHUU CTEPEOMETPHUUECKHX 3a/1ay.

[IpuBoANMTH TpUMEpPHl MaTEeMaTHYECKUX 3aKOHOMEPHOCTEH B TMpHUPOJE U IKHU3HH,
pacro3HaBaTh MPOSIBIIEHNE 3aKOHOB T'€OMETPUH B HCKYCCTBE.

[TpuMeHATh MOJTyYEeHHBIE 3HAHUS HA IMPAaKTHKE: aHAJIM3UPOBATh pealibHble CUTYallUH M
OPUMEHSATh  HM3YYCHHBIE TIOHATHS B  TPOIECCe TOWCKA  PEIIeHUS  MaTeMaTHYECKH
chopMyITHpPOBaHHONW MPOOIEMbI, MOAEIUPOBATh pPEANbHbIE CUTyallUd Ha S3bIKE T'€OMETPHH,
HCCJIEIOBATh MOCTPOEHHBIE MOJENTU C HCIOJB30BAaHHUEM T'€OMETPUYECKUX TOHATUNH U TEOpeM,
anmapara anreOpbl; penaTh IpakTHYeCKUe 3a7aui, CBA3aHHbIE C HAXOXKACHUEM IeOMETPUIECKUX
BEJIMYMH.

11 KJIACC
OnepupoBatb TOHSI THSIMH : WIMHAPUYECKast MIOBEPXHOCTH, o0pazyromue
[IMHAPHUYECKON MTOBEPXHOCTH; IIMIIMH/IP; KOHUYECKasi TOBEPXHOCTh, 00pa3yIOIIne KOHNIECKOH
MOBEPXHOCTH, KOHYC; ChepruuecKas IOBEPXHOCTb.
PacnioznaBate Tena BpameHus (MUIUHIP, KOHYC, cdepa U map).
OOBACHATH CIIOCOOBI MOJTyYSHHS TEJI BPALICHHUS.
KnaccudumupoBars B3auMHOE pacmioiokeHHE cPephl U TIIOCKOCTH.



OnepupoBaTh MOHATUSAMU: IIAPOBOM CETMEHT, OCHOBAaHUE CETMEHTA, BBICOTA CETMEHTA;
LIapOBOM CJIOM, OCHOBAHUE IIAPOBOTO CJIOSA, BBICOTA IIAPOBOTO CJIOS; IIAPOBOU CEKTOP.

Bbruucnate 00bEMBI U IUIOLIAANM IOBEPXHOCTEH TeN BpAIllEHUs, F€OMETPUUECKUX Tes C
npUMEHEHUEM (HOPMYIL.

OnepupoBaTh MOHATUAMHU: MHOIOIPaHHMK, BIIMCAHHBIM B cepy M ONMCAHHBIA OKOJIO
cdepsr; chepa, BIHCaHHAs] B MHOTOTPAHHUK HJIM TEJIO BpPAIICHUS.

BbIUuCIATE COOTHOLIEHUS MEXIY IUIOIAASMU IOBEpXHOCTEH M 00bEMaMU MOAOOHBIX
TeJl.

N300paxkaTh n3ydaemble (GUIypbl OT PYKM M C IPUMEHEHHUEM IPOCTBIX YEPTEKHBIX
UHCTPYMEHTOB.

BbINonHATE (BBIHOCHBIE) IUIOCKUE YEPTEXKH U3 PUCYHKOB IPOCTBIX OOBEMHBIX (QUIYp: BUJ
CBEpXY, COOKY, CHU3Y; CTPOUTH CEUCHHUS TeJl BPAIICHUSI.

W3BnekaTb, HHTEPIPETUPOBATh U MPEOOPa30BbIBATE HH(OPMALMIO O MPOCTPAHCTBEHHBIX
reoMEeTpUYECKuX (PUrypax, mpencTaBIeHHYIO Ha YepTeKaxX U pUCYHKaX.

OnepupoBaTh MOHATUEM BEKTOP B IPOCTPAHCTBE.

BbINOIHATE AEUCTBUSA CI0KEHUSI BEKTOPOB, BBIYMTAHUSA BEKTOPOB M YMHOXKEHHUS BEKTOpa
Ha YHUCII0, OOBSICHATh, KAKUMH CBOMCTBaMHU OHH 00J1a/1a10T.

[IpuMeHATh paBUIIO NapasuIeICINAIIEIA.

OnepupoBaTh NOHATUSAMHU: JI€KAPTOBBI KOOPJAUHATHI B IPOCTPAHCTBE, BEKTOP, MOIYJIb
BEKTOpPAa, PABEHCTBO BEKTOPOB, KOOPAMHATBI BEKTOPA, YroJl MEXKIAY BEKTOPAMH, CKaJSIPHOE
IIPOU3BENICHUE BEKTOPOB, KOJUIMHEAPHBIE U KOMIUIAHAPHBIE BEKTOPHI.

Haxoauts cymMMy BEKTOPOB U MPOU3BEACHUE BEKTOPA HA YUCIIO, YTOJI MEXAY BEKTOpaMHU,
CKAJIIPHOE MPOU3BEACHUE, PACKIIabIBATh BEKTOP IO IBYM HEKOJIIIMHEAPHBIM BEKTOPAM.

3a/1aBaTh IUIOCKOCTh YPAaBHEHHEM B JIEKapTOBOM CHCTEME KOOpMHAT.

[TpumensaTs reomerpuueckue (akTbl Ui PpELIEHHs CTEPEOMETPHUUECKUX  3ajad,
MIPEANOIAraloIMX HECKOJIbKO IIAaroB PEIICHMs, €CIM YCJIOBHs IPUMEHEHHs 3aJlaHbl B SIBHOU
dopme.

Pemate mpocreiimne reOMETpUYECKHE 33/1a4d Ha IPUMEHEHHE BEKTOPHO-KOOPIUHATHOIO
METOA.

Pemate 3amaun Ha JOKa3aTelbCTBO MATEMAaTHYECKUX OTHOLIEHMM M HAXOXJCHUE
reOMETPUYECKUX BEJIMYMH MO 00pas3laM MM aIrOpUTMaM, IPUMEHsSI U3BECTHBIE METOABI IpU
peLIEeHNH CTaHIAPTHBIX MATEMAaTUYECKUX 3a1a4.

IIpuMeHATs TpocTEHIIne MPOrpaMMHBIE CPEICTBA U DJIEKTPOHHO-KOMMYHUKALIMOHHBIE
CHUCTEMBI IIPH PEUICHUU CTEPEOMETPUUECKUX 3a]1a4.

IIpuBoauTe mpUMEPBI MATEMATHUYECKUX 3aKOHOMEPHOCTEM B IPUPOJE U JKHU3HU,
pacno3HaBaTh NPOSBICHNE 3aKOHOB T€OMETPUH B UCKYCCTBE.

IIpuMeHATh NOJIy4eHHBIE 3HAHMS HA IPAKTUKE: aHAJIU3UPOBATH PEAIBHBIC CUTyalUUd U
INPUMEHATh  W3Y4YEHHBIE IIOHATHA B  IIPOLECCE IIOMCKA  PEIICHUS  MaTeMaTH4eCKH
chopMyIMpPOBaHHOW MPOOIEMbI, MOAETUPOBATh pPEAlbHbIE CHUTyallUd HA S3bIKE T'€OMETPHH,
HCCJIEN0BATh ITOCTPOEHHBIE MOJEIN C HMCIOJIb30BAHMEM TI'€OMETPUUYECKHX IOHATHU U TEOpEM,
anmapara anreOpbl; peraTh NPakTUYeCKUe 3ajauu, CBSI3aHHbIe C HaX0XKJICHHEM IT'€OMEeTPHUECKUX
BEJINYMH.



TEMATHYECKOE INTAHUPOBAHHUE

10 KJIACC
K
Ne HaumeHoBaHue pa3ieioB U TeM OTIHIECTBO qalc:B I DJieKTpoHHbIE (I (PPOBBIE)
n/n NMPorpamMmbl Bcero p;’;‘OTpr(:ﬂbHHe p;)ﬁa::;illmecxne o0pa3oBaTe/ibHbIE PeCypChl
1 BBe/ICHHE B CTEPEOMETPHIO 10 https://resh.edu.ru/subject/17/10/
5 [IpsiMbIe ¥ TIIOCKOCTH B IPOCTPAHCTBE. 12 1 https://resh.edu.ru/subject/17/10/
[TapayeIbHOCTh MPSIMBIX U TUIOCKOCTEH
3 [TeprieHAUKYIAPHOCTD MPSIMBIX U 12 https://resh.edu.ru/subject/17/10/
IUIOCKOCTEN
4 VITBL MEKTY TIPAMBIMH H II0CKOCTAME 10 1 https://resh.edu.ru/subject/17/10/
5 MHOrOrpAHHHKH 1 1 https://resh.edu.ru/subject/17/10/
6 OGBEMBI MHOTOTPAHHHKOR 9 1 https://resh.edu.ru/subject/17/10/
7 [ToBTOpEHME: cCeUeHMs], PACCTOSHUS U YTIIbI 4 1 https://resh.edu.ru/subject/17/10/
OBUIEE KOJIMYECTBO YACOB I10 68 5 0

I[TPOTPAMME



https://resh.edu.ru/subject/17/10/
https://resh.edu.ru/subject/17/10/
https://resh.edu.ru/subject/17/10/
https://resh.edu.ru/subject/17/10/
https://resh.edu.ru/subject/17/10/
https://resh.edu.ru/subject/17/10/
https://resh.edu.ru/subject/17/10/

11 KJIACC

HaumeHoBaHue pa3/iesioB U TeM

KoaunuecTBO 4acoB

JaekTpoHHbIe (HU(pPOBbHIE)

Ne o/m NMPOrpamMmbl Bcero EgﬁHOTpr‘:ﬂbH“e ;I;) 62::;11:‘{“1““ o0pa3oBaTe/ibHbIE PECYPCHI
1 Tena Bpamens 12 https://resh.edu.ru/subject/17/11/
2 OGBEMEL TelI 5 1 https://resh.edu.ru/subject/17/11/
3 BekTopbl 1 KOOpIMHATHI B 10 1 https://resh.edu.ru/subject/17/11/
MIPOCTPaHCTBE
4 [TorTOpeHME, 0000IICHHE, 7 1 https://resh.edu.ru/subject/17/11/
cucTeMaTu3alus 3HaHui
OBIIEE KOJIMYECTBO YACOB I10 34 3 0

I[TPOTPAMME



https://resh.edu.ru/subject/17/11/
https://resh.edu.ru/subject/17/11/
https://resh.edu.ru/subject/17/11/
https://resh.edu.ru/subject/17/11/

IHOYPOYHOE IINTAHUPOBAHHUE

10 KJIACC

Ne i/

Tema ypoka

OCHOBHBIE MIOHATHSI CTEPEOMETPUH: TOUKa, IpsAMas,
IUIOCKOCTB, IPOCTpaHcTBO. [IpaBuna n3obpakeHus Ha
PUCYHKaX: H300paskeHHsI IIIOCKOCTEH, apasuleIbHbIX
IPSIMBIX (OTPE3KOB), CEPEIUHBI OTPE3Ka

KoauuecTBO 4acoB

Bcero

KoHnTpoJbHbIe
padoThI

IIpakTHYeckue
padoThI

IlonsTus: MEPCCCKAOIMNECS IIIIOCKOCTH, ITIEPCCCKAOIMIUCCA
IIpssMasd U IJI0CKOCTb

Ilonstus: MNEPECCKarOMMECCs IMIOCKOCTH, IICPECCCKAIOIIUCCS
npsaMasd 1 1mI0CKOCTb

3HaKOMCTBO C MHOTI'OIpaHHUKaMU, I/1306pa)KCHI/Ie
MHOTI'OIrpaHHUKOB Ha pUCYHKaAX, Ha TPOCKIIMOHHBIX
JepTeiKax

HavanwsHbie cBeeHNs 0 KyOe U mupaMuie, uxX pa3BEPTKH U
Mozenu. CedeHns MHOTOTPaHHUKOB

HauanpHble cBeieHUs 0 KyOe U mupaMuJie, UX pa3BEPTKU U
Mozenu. CedyeHuss MHOTOTPaHHUKOB

[TousiTHE 00 aKCHOMATHYECKOM MOCTPOCHUHU CTCPECOMCTPUHN:

AKCUOMBI CTEPCOMETPUHN U CICACTBHUA U3 HUX

[TonsiTHe 06 aKCMOMATUYECKOM MOCTPOCHUH CTEPEOMETPHH:

AKCHUOMBI CTEPCOMETPUHN U CICACTBUA U3 HUX

[TousiTHE 00 aKCHOMATHYECKOM MMOCTPOCHUHU CTCPCOMCTPUHN:

AKCUOMBI CTEPECOMETPUHN U CIICACTBUA U3 HUX. Pemenne
3aaa4 Ha MPUMCHCHUEC aKCUOM CTCPCOMETPHH.

10

[TonsTHE 06 aKCMOMATUYECKOM MOCTPOCHUH CTEPEOMETPHH:

AKCUOMBI CTCPCOMECTPUHN U CIICACTBUA U3 HUX. Pemienue
3aaa4 Ha MPUMCHCHUEC aKCUOM CTCPCOMETPHH.

11

Bzanmuoe PAaCIIOJIOKCHHE IPAMBIX B IIPOCTPAHCTBE!




IIepeceKaroIInecs, apauieIbHbIe U CKPELMBAIOLIUECS
psiMble

HapaJ'IJ'ICJ'IBHOCTB IIPpAMBIX U IIOCKOCTEH B IIPOCTPAHCTBE:

12 napajulesibHbIE MIPSMBIE B IPOCTPAHCTBE; APAJIIEIbHOCTD 1
TpEX MPSAMBIX
[TapannenbHOCTh NPSAMBIX U IIOCKOCTEH B IPOCTPAHCTBE:

13 [TapannensHOCTH NPSIMOM U TIIOCKOCTU. Pemenue 3aaau Ha 1
HapajyIeNIbHOCTh IPSIMON U TNIOCKOCTH.

14 VYTisl ¢ coHalpaBieHHbBIMU cTopoHamMH. CKpeliyBaroumecs 1
TpsIMBIE.

15 VYron Mexay npsiMbIMU B IpocTpaHncTBe. Teopema o 1
PaBEHCTBE YIJIOB C COHAIPABICHHBIMU CTOPOHAMH.
VYros Mexay IpsAMBIMU B IIPOCTpaHCTBe. Pelienne 3aaa4d Ha

16 B3aMMHOE PACHOJIOXKEHHUE IPSMBIX B IPOCTPAHCTBE U YIOJ 1
MEXTY ABYMS TIPSMBIMHU.

17 [TapannenbHOCTh MIIIOCKOCTEN: IapajlIeabHbIE INIOCKOCTH. 1
[Tpu3HaK napamienbHOCTH IIOCKOCTEH.

18 CaolicTBa napamuienabHbIX INIOCKOCTEN 1

19 [Ipocreiimume mpocTpaHCTBEHHbIE (PUTYpBI HA TUIOCKOCTH: 1
TeTpa’ip, KyO, mapajienenumne,y

20 [Toctpoenue ceueHuit 1

21 ITocTpoenne ceueHnii. 3a1au Ha IOCTPOECHUE CEUEHUM. 1

29 KonrtponbHas padota no teme "[IpsiMble 1 TIIOCKOCTH B 1
npoctpanctie. [lapamienbHOCTh MPSIMBIX U MJIOCKOCTEH"

23 [leprieHANKYIAPHOCTH MPSIMOMN M MIOCKOCTH: 1
MEPIICHIUKYIISIPHBIE TIPSIMBIE B IIPOCTPAHCTBE

24 [Ipsimble napasuienbHbIe U NEPIEHINKYISPHBIE K IUIOCKOCTH 1

25 [IpsiMble mapasienbHble U MepHIeHIUKYIIIPHbIE K IUIOCKOCTH 1

26 [Ipu3Hak nepneHIMKyISpHOCTH MPSIMON U TUNIOCKOCTH 1

27 [Ipu3Hak nepneHANKYJIAPHOCTH IPSIMOM U INIOCKOCTH 1

28 Teopema o npsAMOi epHIEHANKYIIPHON TNIOCKOCTH 1




Teopema 0 IpsAMOM NEPIICHAUKYISPHOM IIJIOCKOCTH.

29 Pemenue 3a1au Ha NEPICHANKYJISIPHOCTD TIPSMOM 1
TUIOCKOCTH.
Teopema 0 IpsAMOM NEPIICHAUKYISPHOM IIJIOCKOCTH.

30 Pemenue 3a1ay Ha NEPICHANKYJISIPHOCTD IPSIMOM 1
TUIOCKOCTH.

31 [leprieHAUKYISAp U HAKIOHHBIE! PaccTOAHNE OT TOUKH /10 1
IJIOCKOCTH, PACCTOSIHUE OT MPSIMOM J0 TNIOCKOCTH

32 [lepnieHIUKYNSIp U HAKIOHHBIE: PacCTOAHNE OT TOUKH 10 1
TUIOCKOCTH, PACCTOSIHHE OT MPSAMOMA J0 TNIOCKOCTH
[eprieHAUKYISAp ¥ HAKIOHHBIE: PACCTOSHUE OT TOYKH JI0

33 IJIOCKOCTH, PACCTOSIHUE OT MPSIMOM 0 TUIOCKOCTH. Perenue 1
3ajgad
[leprnieHIUKYNSIp ¥ HAKIIOHHBIE: PACCTOSHUE OT TOYKHU 0

34 IIJIOCKOCTH, PACCTOSIHUE OT MPSMOM 10 IJIOCKOCTH. Perenue 1
3anad. PaccTosiHre Mex 1y CKpelMBaOIIUMUCS TIPSIMBIMHU.

35 VYTIbl B IPOCTPAHCTBE: YTOJ MEXKAY MPSIMOU U TUIOCKOCTHIO 1

36 JIByrpaHHbIN YroJj, JUHEHHBIN yrojl ABYTpaHHOTO yIiia 1

37 JIByrpaHHBIN yroJj, JUHEHHBIN yroj IBYITPaHHOIO yria 1

38 [eprieHAUKYIAPHOCTH IIIOCKOCTEH: MpU3HAK 1
NEePIEHAUKYIIPHOCTH JBYX MJIOCKOCTEN

39 [leprieHAUKYIAPHOCTH MIOCKOCTEH: MpH3HAK 1
MEPIIEHIUKYIIIPHOCTH JIBYX IJIOCKOCTEH

40 [eprieHAUKYIAPHOCTH MIIOCKOCTEH: MpU3HAK 1
NEePIEHAUKYIIPHOCTH JBYX MJIOCKOCTEN

41 Teopema o Tpéx nepneHAUKYISIpax 1
Teopema o Tpéx nepnenaukysipax. Pemenue 3a1ay Ha

42 MIPUMEHEHUE TEOPEMBI O TPEX MEPICHIUKYISIpaxX, Ha yToi 1
MEXy IPSIMOM U TIOCKOCTBIO.

43 Teopema o Tpéx nepnenaukysipax. Pemenne 3a1ay Ha 1

IIPUMEHEHHE TEOPEMBI O TPEX MEPIEHIUKYIIApaxX, Ha Yrojl




MEXIY NPSMOU U IIJIOCKOCTBIO.

44

KonrtponsHast padora o temam "[leprieHAUKYIIPHOCT
NPSAMBIX U IJIOCKOCTE" 1 "YTIIbl MEXAY NPAMBIMU U
miockocTsaMu"”

45

[ToHsiTIE MHOTOIpAaHHUKA, OCHOBHBIE AJIEMEHTHI
MHOTI'OI'PaHHHKA, BBIITYKJIbIE U HEBBIITYKJIIbIE
MHOT'OTPaHHUKU; Pa3BEPTKAa MHOIOI'PAaHHUKA

46

[Ipu3ma: N-yronpHas npu3Ma; rpaHd U OCHOBAHHUS IPU3MBI,
npsiMasi ¥ HaKJIOHHAs PU3MbL; OOKOBask M MOJIHAs
ITOBEPXHOCTb MPU3MBI

47

48

[Tapannenenunen, NpssMOYTroJIbHBIN NApaLICIICIUIE] U €r0
CBOMCTBA

[Inpamua: N-yrojapHas NUpaMuia, TPaHA U OCHOBaHUE
UpaMu/ibl; O0OKOBas U MOJIHAS IOBEPXHOCTH MUPAMUJBI;
IIPaBUJIbHASA U YCEUEHHAS TUPAMUAA

49

50

[IpaBuiibHbIE MHOTOI'PaHHUKHU: TOHSITHE NIPABUIBHOIO
MHOIOTpaHHHKA; IIPAaBUJIbHAS IIPU3Ma U ITPaBUIIbHAS
NMpaMK/ia; TpaBUIIbHAS TPEYroJibHas MUpaMuia u
NPaBUIIBHBIN TETpasap; Kyo

[IpencraBieHne o NpaBUIBLHBIX MHOTOTPAHHUKAX: OKTadIp,
JOAEKadAp U UKOCAIP.

51

52

CuMMeTpHs B MPOCTPAHCTBE: CUMMETPHUS OTHOCUTEIBHO
TOYKH, IPSAMOM, IIIOCKOCTH. DJIEMEHTBl CHMMETPUH B
MApaMUJIax, apauieIenuIe1ax, MPaBUIbHBIX
MHOT'OTPaHHUKAX

Brruucrienue 31eMeHTOB MHOTOIpaHHHUKOB: pEOpa,
JMaroHaJu, yrJibl

53

54

[Tnomaas 60KOBOI MOBEPXHOCTH U MOJIHOW MOBEPXHOCTH
MPSIMON MTPU3MBL, TUIOIIAIb OCHOBAaHUH, TeopeMa 0 OOKOBOM
ITOBEPXHOCTHU NPSIMOM IPU3MBI

[Tnomaas 60KOBOI MOBEPXHOCTH U MOBEPXHOCTH
MIPaBWJIbHOM MHUpaMUIbl, TEOPEMA O MJIOLAAN OOKOBOU




IIOBEPXHOCTU YCEUEHHON ITUPaAMUIbI

55 KonrtponsHast pabora o Teme "MHOrorpaHHUKH" 1
56 [Tonsitue 06 06bEMe 1
S7 OO0BEM TUPAMHUTBI 1
58 O0BEM nupamMuIsl 1
59 O06BEM TUpaMuIBI 1
60 O0BEM nupamMuIsl 1
61 OO6BEM TPU3MBI 1
62 OO0BEM TTPU3MBI 1
63 O06BEM TPU3MBI 1
64 KontponbHas padora o reme "OO0bEMBI MHOTOIpaHHHKOB" 1
65 [ToBTOpenue, 0000IICHNE CHUCTEMATU3AIUS 3HAHHH. 1
[TocTpoeHne ceyeHnii B MHOTOTPaHHUKE
[ToBTOpEeHME, 0000IIEHNE CHCTEeMAaTH3allNs 3HAHU.
66 BLIchneIiHe PaCCTOSIHUI: MEXY JIBYMS TOUKAMH, OT TOUKH 1
710 TIPSIMOM, OT TOYKH JI0 TIOCKOCTH, MEXKITY
CKPEIIMBAIOIIUMUCS TIPSIMBIMU
67 Wrorosas xoHTposIpHAs paboTa 1
[ToBTOpEeHME, 00001IEHNE cUCTeMaTH3allls 3HAHUH.
68 Brruncnenue YTIIOB: MY CKPELIMBAIOLMMHUCS IPAMBIMH, 1
MEXTy TIPSIMOH | IJIOCKOCTBIO, BYTPAHHBIX YTJIOB, YIJIOB
MEX1Y TIIOCKOCTSMHU
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 68




11 KJIACC

Ne i/

Tema ypoka

KoanyecTBo 4acos

Bcero

KonTpoabHbie
padoTshI

IIpakTnyeckue
padoTsbI

Cdepa u map: ueHTp, paanyc, AuaMmeTp; mIomaib
MOBEPXHOCTHU CepbI

B3aumnoe pacronoxxenue chepbl U IIT0CKOCTH;
KacaTeJbHast IUIOCKOCTh K cdepe; mIomanb chepsl

N3obpakenue cepsl, mapa Ha IOCKOCTH.
CeueHnus mapa

Hununapuyeckasi IOBEpXHOCTb, 00pa3yromiye
LWIMHAPUYECKON OBEPXHOCTH, OCh
IIMHAPUYECKON TOBEPXHOCTH

Hunuunp: ocHOBaHMS ¥ OOKOBasi IOBEPXHOCTb,
o0pa3yromias U 0cb; IIOMAAs OOKOBOM U MOTHOM
MMOBEPXHOCTHU

M3obpaxenue muinHapa Ha TUIOCKOCTU. Pa3BépTra
munHapa. CeueHus MUIMHAPA (TNTOCKOCTHIO,
napajuieIbHON WK MEePIEHANKYISIPHONW OCH
LHUJTUHIPA)

Konunyeckasi moBepXHOCTh, 00pa3yrolue
KOHUYECKOU MTOBEPXHOCTH, OCh M BEPIIIUHA
KOHHUYECKOU MMOBEPXHOCTH

Konyc: ocHOBaHUe U BepinHa, 00pa3yroiasi U OCh;
TJI011a]Th OOKOBOM M IMOJTHOM MOBEPXHOCTH

VYceu€HHbII KOHYC: 00pa3yrolue 1 BhICOTA,
OCHOBaHHS 1 OOKOBas IMOBEPXHOCTH

10

N3o00pakeHne KoHyca Ha MIIOCKOCTH. Pa3BépTka
kKoHyca. CeyeHusi KoHyca (MI0OCKOCThIO,
napajuieJIbHOM OCHOBAHUIO, U TUIOCKOCTHIO,
MPOXOJISIICH Yepe3 BEpIINHY)




11 KoM0Ounanus ten BpauieHus: ¥ MHOTOIpaHHUKOB 1

12 MHororpaHHuUK, ONMCaHHbIN 0K0JI0 cdepsl; chepa, 1
BITMCAHHAsl B MHOTOTPAaHHUK WJIM B TEJIO BPAILICHHS

13 [onsarue 06 06bEMe. OCHOBHBIE CBOWCTBA 00BEMOB 1
TeJ

14 O0BEM IUIIMHIPA, KOHYCA

15 O0BEM 1rapa u wiomaas chepsl
[TonoGHble Tena B mpocTpaHcTBe. COOTHOIIEHUS

16 MEXy IUTOIASIMU IOBEPXHOCTEHN, 00bEMaMU 1
MOOOOHBIX TEN

17 'I'COHTpOJILHaﬂ pabota o Temam "Tena BpanieHus" u 1

O6bemb! Ten"

18 BekTop Ha IIIOCKOCTH ¥ B IPOCTPAHCTBE 1

19 CrnosxeHue ¥ BBIYMTAaHUE BEKTOPOB 1

20 YMHOX€EHHE BEKTOpa Ha YHUCIIO 1

21 Paznoxxenne BekTopa 1o TpéM HEKOMITJIAaHAPHBIM 1
BekTopam. [TpaBuio napannenenunena

29 PeEHeHI/IeV 3a]a4, CBSI3aHHBIX C IPUMEHEHUEM MTPABUII 1
JIEMCTBUH C BEKTOpaMH
[IpsimoyrosibpHas cucTeMa KOOpIUHAT B

23 npoctpanctse. Koopaunatel BexTopa. [Ipocreiimme 1
3aJ1a4i B KOOpIUHATAX

24 VYron mexay Bekropamu. CKallsipHOE IPOU3BEICHNUE 1
BEKTOPOB

o5 Brranciienue yrioB MexIy MpsIMBIME U 1
IUIOCKOCTSIMU

26 KoopanHaTHO-BEKTOPHBIN METO/] TP peIICHUH 1
TeOMETPUYECKUX 33124

27 KonTponbhas pabota no TeMc?' "BexTopsl u 1
KOOPJIMHATHI B POCTPAHCTBE

28 [ToBTOpEeHME, 0000IIEHNE M CHCTEMATH3AIHS 1




3HaHuil. OCHOBHBIE (QUTYPBI, (haKThI, TEOPEMBI Kypca
IUITAHUMETPUH

IToBTOpEHME, 000OIIEHUE U CUCTEMATH3AIIHS

29 3HaHuil. OCHOBHBIE (QUTYPBI, (haKThI, TEOPEMBI Kypca 1
IUTAHUMETPUH
[ToBTOpeHue, 0000IIEHNE U CHCTEMATH3ALUS

30 3HaHUH. 3a/1a4d TUIAHUMETPUH U METOJIbI UX 1
peuieHus
[ToBTOpEeHue, 0000IICHNE U CHCTEMATH3ALUS

31 3HaHMUN. 3a]1a4M [IJIAHUMETPUU U METO/bI UX 1
peuieHus
[ToBTOpeHue, 0000IICHNE U CHCTEMATH3aLUS

32 3HaHuil. OCHOBHBIE (QUTYPHI, (PaKThI, TEOPEMBI Kypca 1
CTepeoOMeTpUun

33 WroroBas koHTpOJIBHAS paboTa 1

34 HOBTOPGHI/IG, 00001IIeHNe U CHCTeMaTH3aLus 1
3HaHUH

OBUIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 34




YYEBHO-METO/INYECKOE OBECIIEYHEHHUE OBPA3OBATEJIBHOI'O
IMPOLIECCA

OBSIBATEJ/IBHBIE YYEBHBIE MATEPUAJIBI JIJ151 YYEHUKA
I'eomerpus 10-11 JI.C.Aranacsn, B.®.byry3os, C.b. Katomies, J.I'. [To3nsik,
JI.C.Kucenena

MUADPPOBBIE OBPA3OBATEJIBHBIE PECYPCbI U PECYPCBI CETU
HUHTEPHET

Poccuiickas anekTpoHHas 1mkoia https://resh.edu.ru/subject/17/

bubnuorexa IIOP https://lesson.edu.ru/02.3/10



https://resh.edu.ru/subject/17/
https://lesson.edu.ru/02.3/10
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