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INOACHUTEJIBHAA 3AIINCKA

Pabouas nporpamma yueOHOTO Kypca «I'eomeTpusi» 6a30BOro ypoBHS AJisi 00Y4aIOLIINXCS
10 —11 xmaccoB pa3paboTaHa Ha ocHOBe DeaepantbHOro rocyAapCTBEHHOro 00pa3oBaTEIbHOTO
CTaHJapTa cpenHero oomero odpa3oBaHUs, C YU4ETOM COBPEMEHHBIX MHPOBBIX TpeOOBaHHIA,
HPEIBSIBIIEMBIX K MaTeMaTHYECKOMY OOpa30BaHUIO, M TPAJUIUI POCCHUIICKOrO 0Opa30BaHWUSL.
PeaJII/I3aHI/I51 IporpaMmal o0ecIieynBaeT OBJIAJACHUC KJIIFOUCBBIMH KOMIICTCHIIUSAMU,
COCTaBIISIIOIMMH OCHOBY ISl CAMOPA3BHTHsS W HENPEPHIBHOTO 00pa30BaHUs, IIEIOCTHOCTh
06HIGKYHBTypHOFO, JIMYHOCTHOTI'O M ITO3HABATCIIbHOI'O PA3BUTHA JIMYHOCTHU 06y11a}0mnxcsl.

HEJIN U3YYEHUSA YYEBHOI'O KYPCA

Baxxnocth ydeOHOro Kypca TEOMETpUM Ha YpPOBHE CpeIHEro oO0Iero ooOpa3oBaHUs
00ycJIOBJI€HAa NPAKTUYECKON 3HAYMMOCTBIO METANpeIMEeTHBIX M IPEIMETHBIX pe3yJbTaToB
00y4YeHHsI TEOMETPHH B HANpPABJICHUU JMYHOCTHOTO PAa3BUTHS OOydaromuxcs, (OpMHUPOBAHUS
(YHKLIMOHAJIBHON MaTeMaTH4ecKOM TI'PaMOTHOCTH, W3YyYEHMsI IPYTUX Y4eOHbIX JUCLUIUIMH.
PazButne y oOydarommxcs NPaBHIBHBIX TIPEACTABICHUH O CYIIHOCTH W TPOUCXOXKICHHU
reOMEeTPUYECKUX aOCTpaKLUi, COOTHOIEHUH PEabHOTO U UJEATbHOI0, XapaKTepe OTpaKeHHs
MaTE€MaTU4YeCKOW HAyKOM SIBIICHUH M IIPOLECCOB PEABHOIO MHUpPA, MECTE T€OMETPUHU B CUCTEME
HayK M pOJM MaTeMaTH4YEeCKOrO MOJEIMPOBaHMS B HAyYHOM IIO3HAHUUM U B IPaKTHKE
CHocoOCTBYeT (OPMHPOBAHMIO HAYYHOTO MHPOBO33PEHUS YUYAIIMXCS, a TaKXKe KadecTB
MBILIIEHHS], HEOOXOAUMBIX JUISl afalTalliil B COBPEMEHHOM OOIIECTBE.

['eomerpus siBisieTcss OOHMM K3 0a30BBIX TPEIMETOB HA YPOBHE CPEIHETO OO0IIero
o0pa3oBaHus, TaK Kak OOecleYrBaeT BO3MOYKHOCTb M3Y4EHHUS KaK IUCLHUIUIMH €CTECTBEHHO-
Hay4HOM HaIlPaBJIEHHOCTH, TaK U TYMaHUTapPHOM.

Jlornueckoe MblIUIeHHE, (HOPMUPYEMOE MPU HM3YyYEHHUH OOYYaIOUIMMMCSA MOHATHHHBIX
OCHOB TEOMETPUU M TIOCTPOCHUM IIETIOYKH JIOTUYECKHX YTBEPXKIECHUH B XOJI€ pEIICHUS
reOMETPUYECKUX 3a/ad, YMEHHE BBIIBUTaTh U ONPOBEPraTh TIMIIOTE3bl HEMOCPEACTBEHHO
UCIIOJIB3YIOTCSl TIPU PEIICHHWH 33/a4 €CTECTBEHHO-HAy4YHOIO IMKJIA, B YAaCTHOCTH U3 Kypca
(hU3MKH.

YMeHHe OpHUEeHTHPOBATHCS B MPOCTPAHCTBE HIPAET CYIIECTBEHHYIO pOJb BO BCEX
o0nacTsax JesaTeabHOCTH 4denoBeka. OpHeHTalusi yeloBeKa BO BPEMEHH M IMPOCTPAHCTBE —
HEO0OXOJUMOE YCJIOBHE €ro COLMAJIbHOrO OBITHS, (opMa OTPaKEHUS OKPYKAIOLIEro MHpa,
yCIOBHE  YCHEIIHOTO TO3HAHUS M aKTHUBHOTO  IpeoOpa3oBaHMs — JACHCTBUTEIBHOCTH.
OnepupoBaHue MPOCTPAHCTBEHHBIMU 00pa3aMu 0ObEANHSIET pa3Hble BUAbI YUEOHOH U TPYI0BOIl
NEeSITebHOCTH, SBISIETCS OJHUM M3 MPO(ECCHOHANBHO Ba)KHBIX KAadyecTB, IMO3TOMY akTyajbHa
3ajada GOPMHUPOBAaHUS Y OOYYArOIINUXCS MPOCTPAHCTBEHHOTO MBIIUICHHUS KaK Pa3HOBHIHOCTH
00pa3HOro MBIIUIEHUS] — CYHIECTBEHHOIO KOMIIOHEHTa B IOJATOTOBKE K MPAKTUYECKOH
NEeSITeTTHHOCTH 110 MHOTHUM HAIPaBJICHUSIM.

Llenb ocBOEHMSI MporpaMMbl yueOHOTo Kypca «[ eomeTpus» Ha 6a30BOM ypOBHE 00yUeHUS
— 001meo0pa3oBaTeIbHOE W OOIIEKYJbTYPHOE pa3BUTHE OOYYAIOIIMXCS uYepe3 0OecleueHue
BO3MOXKHOCTH MPHUOOPETEHUSI U UCIIOJIb30BAHUS CUCTEMAaTHUYECKUX T'€OMETPHUUECKUX 3HAHUHU U
NeWCTBUH, CTIETU(PUIHBIX TEOMETPHUH, BO3SMOXHOCTH YCIIEITHOTO TIPOIOJDKEHUST 00pa30BaHUs 10
CHEUHATBHOCTSM, HE CBA3aHHBIM C MPHUKJIAIHBIM UCIIOIB30BAaHUEM T'€OMETPUU.

[IporpaMmma mo reoMeTpuu Ha 0a30BOM ypOBHE IpelHa3Hau€Ha Uid OO0y4aromuxcs
CpeIHel IIKOJbl, HE HCHBITHIBABIIMX 3HAUYUTENbHBIX 3aTPYJAHEHUH Ha YPOBHE OCHOBHOI'O
obmero obpazoBanus. Takum oOpa3om, oOydaromuecs Ha 0a30BOM YpPOBHE JOKHBI OCBOUTH
o0mye MaTeMaTHYeCKUe YMEHHsI, CBS3aHHBIE CO CHEIM(PHUKON T€OMETPUM U HEOOXOIUMBIE IS
’KM3HU B COBPEMEHHOM 0011ecTBe. KpoMe 3TOro, OHu MMEIOT BO3MOKHOCTh U3YUUTh F€OMETPHUIO
6osee ri1yOOKO, €Clii B JaJIbHEHIIEM BO3ZHUKHET HEOOXOAMMOCTh B T€OMETPUYECKUX 3HAHUSAX B
npoeCCHOHATIBHOM 1EATEIbHOCTH.



JlocTrkeHue eI OCBOCHUS MPOTPaMMbI 00€CIIEYMBACTCS PEIIEHUEM COOTBETCTBYIOIIMX
3anau. [IpuopureTHbIMU 3a/1auaMu 0cBoeHHUs Kypca «I'eomeTpun» Ha 6a30BoM ypoBHe B 10—11
KJ1accax SIBJISIFOTCS:

e (QopmupoBaHHE TMPEJCTABICHHUS O TEOMETPUM KaK 4YacTH MHUPOBOM KyIbTyphl H
OCO3HAHUE €€ B3aMMOCBSI3H C OKPYKAIOIIUM MUPOM;

e (QopmupoBaHuE TPEICTABICHUS O MHOIOIPAHHUKAX U TejlaX BpalleHHs Kak o
BaXHEHMIIINX MaTeMaTHYeCKHUX MOJENSAX, MO3BOJIIONIMX OMUCHIBATH U U3y4aTh Pa3HbIC SBICHUS
OKPY>KaIOIIIET0 MUPA;

e (QopmupoBaHHE yMEHHs pAaclO3HABaThb Ha 4YepTekax, MOJAENSAX U B pEaTbHOM MHUPE
MHOTOTPaHHUKH U Tejla BpalleHHUS,;

e OBJAJICHHEC METOJaMH pEIICHHUS 33aJad Ha TIOCTPOCHUS Ha  HM300paKEHUIX
IPOCTPAHCTBEHHBIX (pUryp;

e (QopmupoBaHUE yMEHHS OIEPHUPOBATH OCHOBHBIMHU TMOHSATHUSMU O MHOTOTpAaHHUKAX M
TeJax BpallleHUsl U UX OCHOBHBIMH CBOHCTBaMU;

® OBJIAJICHUE AITOPUTMAMH DEIICHUS OCHOBHBIX THUIOB 3a/1a4; (POPMHUPOBAHUE YMEHUS
MPOBOJIUTh HECITIOKHBIC JOKA3aTENbHBIE PACCYXKICHUS B XOJI€ PEHICHUS CTEPEOMETPUUYECKUX
3a]a4 U 3a]1a4 C IPAKTHUYECKUM COJIEP KaHUEM;

® pa3BUTHE MHTEJUIEKTYaJdbHBIX U  TBOPYECKMX  CIOCOOHOCTEM  oOydaromuxcs,
MO3HABATEIILHON aKTUBHOCTH, UCCIIEA0BATEIbCKUX YMEHHM, KPUTUYHOCTH MBIIIIJICHUS;

e (QopmupoBanue (OYHKIMOHAILHOW TPAMOTHOCTH, PEJICBAaHTHOW TI'E€OMETPUHU: YMCHHE
pacrio3HaBaTh TIPOSIBJICHUS TEOMETPUYECKUX TMOHATUNA, OOBEKTOB U 3aKOHOMEPHOCTEH B
pealbHBIX JKU3HEHHBIX CUTYalUSX W MPH U3YUYEHUU APYTrUX y4eOHBIX MPEAMETOB, MPOSBICHUS
3aBUCHUMOCTEH M 3aKOHOMEpPHOCTEH, (hOpMYJIHpOBATh MX Ha S3BIKE I€OMETPUH M CO3/1aBaTh
F€OMETPUUYECKHE MOJIETH, MPUMEHSATh OCBOEHHBIM T'€OMETPUYECKMU ammapar s PEIIeHHs
MPaKTUKO-OPUEHTUPOBAHHBIX 33714, MHTEPIPETUPOBATH U OIICHUBATH MOTYYEHHBIC PE3YIIbTaThI.

OTnuuuTeNnbHON 0COOCHHOCTHIO MPOTPAMMBI SIBJISIETCS] BKIIOUEHHUE B KypC CTEPEOMETPUU
B Hayaje €ro u3y4yeHus 3aJad, pelIaeMblX Ha YPOBHE WHTYUTHBHOTO TO3HAHUSA, U
onpenenéHHBIM 00pa3oM OpraHu30BaHHas paboTa HaJl HUMH, YTO CIIOCOOCTBYIOT Pa3BUTHIO
JIOTUYECKOTO M TMPOCTPAHCTBEHHOTO MBIIIJIEHUS, CTUMYJIHUPYET NPOTEKAaHHE HWHTYUTHUBHBIX
MPOLIECCOB, MOTUBUPYET K AAJIbHENIIEMY U3YUEHUIO MTPEAMETA.

[Ipeanourenne OTHAETCA HATIATHO-KOHCTPYKTUBHOMY METOJly OOYy4YeHHs, TO €CTh
TEOPETHYECKUE 3HAHUS HMMEIOT B CBOEM OCHOBE YYBCTBEHHOCTh MPEAMETHO-IPAKTUYECKOMN
NeATeTbHOCTH. Pa3BUTHE TPOCTPAHCTBEHHBIX TMPEJACTABIEHUNA y Yydalmuxcsi B Kypce
CTEpEOMETPUHU MPOBOIUTCS 3a CUET pPEIleHHUs 3a7a4 Ha CO3JJaHUE MPOCTPAHCTBEHHBIX 00Pa30B U
3a/lad Ha OIEpPUPOBAHUE MPOCTPAHCTBEHHBIMU oOpa3zamu. Co3maHue oOpa3a MPOBOIUTCS C
OTOPOY Ha HATTSAHOCTh, & ONEPUPOBAHNE 00PA30M — B YCIOBHUSX OTBJICUEHHUSI OT HATJISITHOCTH,
MBICJICHHOTO U3MEHEHHUSI €T0 HCXOTHOTO COJIEP KAHMUS.

OcHoBHBIE conepxaTenbHble JuHUM Kypca «l'eomerpum» B 10-11 kiaccax:
«MHuororpanHukn», «IIpsiMbIe U TIIIOCKOCTH B MPOCTPAaHCTBEY», «Tena BpameHus», «BexkTopsl u
KOOPJMHATHI B MPOCTPAaHCTBE». POPMUPOBAHKE JTOTUUECKUX YMEHUN pacipeensieTcs He TOIbKO
Mo COJEp)KaTeIbHbIM JIMHUSIM, HO W TIO TrojJaM OOyYeHHs Ha YpPOBHE CpPEIHEro OOIIero
o0Opa3oBaHusl.

Conepkanrie 00pa30BaHUsS, COOTBETCTBYIONIEE TMPEIMETHBIM pe3yJbTaTaM OCBOCHHS
paboueii mMporpaMMBbI, pacpeeIEHHBIM 110 TOAaM 00Y4YeHHsI, CTPYKTYPUPOBAHO TaKUM 00pa3oMm,
9TOOBl  OBJAJEHWE TEOMETPHUECKUMH TMOHATUSMHU W  HAaBBIKAMH  OCYIIECTBISUIOCH
MOCJIEIOBATEIFHO M TIOCTYIATEIbHO, C COOJIOJICHHEM TMPUHIIMIA TPEEMCTBEHHOCTH, YTOOBI
HOBBIC 3HAHUS BKJIFOYATUCH B OOIIYI0 CHCTEMY Ir€OMETPUYECKHX MPEACTABICHUI 00yJaroImnxcs,
pactupsis ¥ yrayOssis e€, 00pa3ysi IpOYHble MHOXKECTBEHHBIE CBSI3U.

MECTO YYEBHOI'O KYPCA B YYEBHOM IIVTIAHE



Ha uzyuenue reomerpun otBoauTCs 2 4yaca B Heaemmo B 10 kinacce u 1 yac B Hepenmo B 11
KJIacce, BCEro 3a JBa roaa ooyuenus - 102 yaeOHBIX Yaca.



COJAEP)KAHUE OBYYEHUA
10 KUIIACC

IIpsiMble ¥ IIOCKOCTH B IPOCTPAHCTBE

OcHoBHbIE NOHATUSA CTEpeOMeTpUH. Touka, npsmasi, INIOCKOCTb, POCTpaHCTBO. IlonATHe
00 aKCHOMaTHUYECKOM IMOCTPOEHUHU CTEPEOMETPUM: AaKCUOMBI CTEPEOMETPUHU U CIIECTBUS U3 HUX.

B3anmHOe pacnonoxeHue NpsAMbIX B IPOCTPAHCTBE: MEPECEKAIOUINECS, TapaJUIEIbHbIE U
cKpemuBampomyecss npsamsle. llapannensHOCT NpPAMBIX M INIOCKOCTEHM B IPOCTPAHCTBE:
napajuleJbHble IIPSAMBbIE B IIPOCTPAHCTBE; IMApPAJJICIIBHOCTh TPEX NPAMBIX; MapajuIeIbHOCTh
IPSIMOM M IIOCKOCTH. YTJbl C COHAIIPABICHHBIMU CTOPOHAMM; YroJl MEXKIY IpPSIMBIMU B
npoctpancTBe.  llapamienpHOCTE  IIOCKOCTEH:  MapajuleNbHblE  IUIOCKOCTH;  CBOMCTBA
napajuleJIbHBIX IIockocTel. [Ipocreiinme npocTpaHCTBEHHbBIE (PUTYPHI HA MNIOCKOCTU: TETPAdP,
KyO, nmapajuienenumnes; nocTpoeHue CeueHuil.

IlepneHgUKyISIpHOCTE  IPSAMOM M IUIOCKOCTH:  NEPIEHIUKYJSPHBIE  IHpsIMBIE B
IIPOCTPAHCTBE, MpsMbIE NApaUICIbHBIE M MNEPHEHIUKYISIPHbIE K IUIOCKOCTH, IIPU3HAK
NEPHNEHAUKYJSIPHOCTH IPSAMOM M IIOCKOCTH, TEOpeMa O MpAMOW IEpPHEHIUKYISIPHOU
IUIOCKOCTH. YTJIBl B NPOCTPAHCTBE: Yrojl MEXAY NPSIMOW M INIOCKOCTBIO; ABYI'PAaHHBIM Yrod,
JIMHEHHBIN Yrojl JBYIPaHHOro yria. llepneHaukyisp M HAKIOHHBIE: PACCTOSHHE OT TOYKHU J0
IUIOCKOCTH, PAcCTOSHUE OT MpsIMOM [0 IUIOCKOCTH, HPOEKIMs (UIypbl Ha IJIOCKOCTD.
IlepneHquKyISIPHOCTD TUIOCKOCTEH: IIPU3HAK MEPIEHIUKYISIPHOCTH IBYX ILUIOCKocTer. Teopema
0 TPEX NEPIEHIUKYIIApax.

MHoOrorpaHHuKHu

[TonsiTuE MHOTOrpaHHMKA, OCHOBHBIE JJIEMEHTBl MHOTIOIDAaHHHUKA, BBINYKIbIE U
HEBBIITYKJIbIE MHOTOIPAHHUKH; pa3BEPTKa MHOrorpaHHuka. IIpusma: N-yrospHas nmpusma; rpaHu
U OCHOBAHMS NMPHU3MBI; NIPsIMasi U HaKJIOHHAs IPU3MbI; OOKOBAast ¥ TOJIHAsI TOBEPXHOCTH MPU3MBI.
[Tapayenenunesn, NpsAMOYTOJIBHBIN MMapajuieNenuIe] U ero cBoicrsa. Ilupamuaa: n-yronpHas
nupamMpia, TpaHM W OCHOBAaHHME NHUpPAaMHbI; OOKOBas M IMOJHAs MOBEPXHOCTh MHUPAMMU[BL;
IpaBWIbHAsg M Yyceu€HHas MNHpaMuaa. OJEMEHTbl MNpU3Mbl W nupamuabl. [IpaBunbHbIE
MHOTOI'PAHHUKHU: TOHATHE IIPABUIBHOIO MHOIOIDAHHUKA; MPAaBWIbHASA MPU3Ma U IIpaBUIIbHAS
NUpaMKJIa; MpaBUiIbHAas TPEyroibHas MUpaMKia U IpaBUIbHBIN TeTpasap; kyo. Ilpencrasnenue
O MpaBWIBHBIX MHOIOTPaHHMKAaX: OKTa’ap, HoAeKa’aAp M ukocadap. CedeHHs HpU3MBI U
MAPaMU/BL.

CuMMeTpuss B TIPOCTPAHCTBE: CHMMETPHsSI OTHOCUTENIBHO TOYKH, NPSMOM, IUIOCKOCTH.
DneMEeHTbl CAMMETPUH B TUpaMuax, napasuieienuneiax, paBuIbHbIX MHOTOTPaHHUKAX.

Brruncnenue 31eMEHTOB MHOTOTPAHHUKOB: p&0pa, TuaroHaiu, yrisl. [lmomans 60koBoi
MIOBEPXHOCTH W IIOJIHOM ITOBEPXHOCTH MPSMOM NPHU3MBI, IUIONIAJb OCHOBAaHHM, Teopema O
OOKOBOW TMOBEPXHOCTH MpsAMON mpu3Mbl. [lnomans OGOKOBOM MOBEPXHOCTH M MOBEPXHOCTH
MPaBWIbHON NMHUpaMUAbI, TeOpeMa O IJIom@aau yceu€HHo nupamuabl. [loHsTHE 00 00BEME.
O06BEM nupamMubl, IPU3MBI.

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

11 KUIIACC

Tesa BpaleHus

[{unuaapudeckass TMOBEPXHOCTh, OOpa3ymOIIHE MHJIMHIPUIECKONW TIOBEPXHOCTH, OCh
WIMHAPUYECKON MoBepxHOCTH. L{MauHap: ocHOBaHUS U GOKOBasi MOBEPXHOCTb, 0Opa3yromas u
OCh; TUTIOIIAh OOKOBOW U TTOJIHOW MTOBEPXHOCTH.

Konudeckasi MOBEpXHOCTh, 00pa3yroIlIe KOHWYECKOW MOBEPXHOCTH, OCh W BEpPIIMHA
KOHMYECKOW MoBepXHOCTH. KOHyC: OCHOBaHME W BepIIMHA, OOpa3yromas M OCh; ILJIOMIAIb



OOKOBOW W TMOJHOW MOBEPXHOCTU. YCEUEHHBIM KOHYC: 00pa3yrollMe M BBHICOTA; OCHOBAHUS U
OOKOBast MIOBEPXHOCTb.

Cdepa m map: meHTtp, paamyc, AUAMETp; IJIOMIAAb IMOBEPXHOCTH cdephl. B3aumuoe
pacrnosoxeHue cepsl U IIIOCKOCTH; KacaTelbHas IIOCKOCTh K cdepe; miouanb chepsl.

N3o00pakeHue e BpalieHus: Ha I0cKocTh. Pa3BépTka LUIUHIpa U KOHYCA.

KomOunanuu Tten BpamieHus ¥ MHOTOTPaHHUKOB. MHOTOTPaHHUK, ONHCAHHBIA OKOJIO
cdepsr; chepa, BOUCaHHAS B MHOTOTPAHHUK, HITH TEJIO BPAIICHUS.

[Tonsitue 00 o0O0BEMe. OcHOBHBIE CcBOWcTBa 00BEMOB Tel. Teopema 00 o00BEME
MPSIMOYTOJIBHOTO Tapaiienenumneaa u cieactsus u3 He€. O0bEM mumHapa, koHyca. O0BEM
nrapa ¥ 1iomaib cepsl.

[TonoGubie Tena B mpocTpancTBe. COOTHOLICHHS MEXAY IUIOUIAIIMHU TOBEPXHOCTEH,
00BEMaMHU ITOJOOHBIX TEI.

Ceuenust mwiMHApa (MapauiebHO MW NEPHEHAMKYJISIPHO OCH), CEYCHHS KOHYyca
(mapaenbHOe OCHOBAHUIO M MPOXO/AIIEE Yepe3 BEPIINHY), CeUeHUs I1apa.

BexkTOopbl M KOOPpAUHATHI B IPOCTPAHCTBE

BekTop Ha mI0CKOCTH U B IpocTpaHcTBe. CIOKEHUE U BBIYUTAHUE BEKTOPOB. Y MHOKEHHUE
BEKTOpa Ha uucio. PaznoxeHue BekTopa Mo TpEM HEKOMILIaHapHbIM BekTopam. IlpaBumiio
napajuienenunesna. Pemenue 3anay, CBA3aHHBIX ¢ IPUMEHEHHEM MPABUII IEUCTBHUI C BEKTOPAMHU.
IIpsmoyronbHas cucrema KOOpAMHAT B mpocTtpaHcTtBe. KoopaunHarsl Bekropa. Ilpocreimme
3a7layd B KOOpAMHATax. YTroa Mexay BekTopaMu. CKalspHOE MPOU3BEICHHE BEKTOPOB.
Boruncnenue yrioB Mexay NpsMBIMU U IUIOCKOCTAMHU. KoOpauHATHO-BEKTOPHBIA METOJ IpU
PELICHUN T€OMETPUUECKUX 3aay.



IIVTIAHUPYEMBIE PE3YJIbTATBI
JIMYHOCTHBIE PE3YJIBTATHI

JIMYHOCTHBIE pE3yAbTATHl OCBOEHHS IMpOrpamMmbl ydeOHOro mpeamera «MareMaTHKa»
XapaKTePU3YIOTCS:

I'paxxnanckoe BocnuTanue:

c(hOPMUPOBAHHOCTBIO TPAKIAHCKOW TMO3MIMHM OOydYaromerocs Kak aKTHBHOTO |
OTBETCTBEHHOT'O 4WICHA POCCHIICKOTO OOIIECTBA, MPEACTABICHUEM O MAaTEMAaTHUYECKUX OCHOBAX
(GYHKIIMOHUPOBAHUS PA3JIMUHBIX CTPYKTYp, SBJICHHH, NPOLEAYp Tpa)kIaHCKOTO OOIIecTBa
(BBIOOpBI, OMPOCHI U Tp.), YMEHHEM B3aUMOJCICTBOBATh C COIMATbHBIMH HMHCTHUTYTaMU B
COOTBETCTBUU C UX (PYHKIIUSAMH U Ha3HAYCHHEM.

IIaTpuoTHYecKkoe BOCIUTAHHE:

c(hOpPMHUPOBAHHOCTHIO POCCUICKON IPpaXKAAHCKOW MACHTUYHOCTH, YBAXKEHHUS K MPOILLIOMY
nu HaCTOﬂHICMy pOCCPIfICKOfI MaT€MaTuKH, LOEHHOCTHBIM OTHOIICHHEM K JOCTHXCHHUAM
POCCHUHCKHUX MAaT€MaTUKOB M POCCHUHCKOM MaTEMaTHMYE€CKOM IIKOJbI, K HCIOJb30BAHUIO ITUX
TOCTHIKEHHUH B IPYTHX HayKaX, TEXHOJIOTHUAX, chepax SIKOHOMHUKH.

JIyXOBHO-HPABCTBEHHOI'0 BOCIIUTAHMS:

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

cTeTHUYECKOE BOCIUTAHHE:

SCTETUYECKUM  OTHOLIEHWEM K MHUpPY, BKIHOYas  3CTETUKY  MaTEeMaTHYECKUX
3aKOHOMEPHOCTEH, OOBEKTOB, 3aJay, PEIICHHH, pacCyXIEeHUW; BOCHPUUMYHBOCTBIO K
MaTE€MaTUYECKUM aCleKTaM Pa3IuvyHbIX BUJIOB UCKYCCTBA.

du3znveckoe BOCIUTAHHUE:

c(OpPMUPOBAHHOCTHIO YMEHHS TPHUMEHATh MaTeMaTH4YecKHe 3HaHUsS B HMHTEpecax
37I0pOBOTO U 0€30macHOro 00pasza >KU3HH, OTBETCTBEHHOT'O OTHOIIEHHUS K CBOEMY 3JI0POBBIO
(3mopoBoe mHTaHUe, cOATAaHCUPOBAHHBIA PEKUM 3aHSATHH U OTHbIXa, peryispHas (uzndeckas
AKTUBHOCThH); (PU3MUECKOrO COBEPIIEHCTBOBAHUS, MPU 3aHIATUAX CIIOPTUBHO-030POBUTEIHHON
JI€SATEIbHOCTBIO.

TpynoBoe BocnnuTaHue:

TOTOBHOCTBIO K TPYIy, OCO3HAHUEM I[EHHOCTU TPYIOTIOOUS; MHTEPECOM K Pa3IUYHBIM
chepam npodeccroHaTbHON NEATebHOCTH, CBSI3aHHBIM C MATEeMAaTHKON M €€ MPUIIOKCHUSIMU,
YMEHHEM COBEpIIaTh OCO3HAHHBIN BBHIOOP OymyIieil nmpodeccun u peaaTn3oBeIBaTh COOCTBEHHBIC
KU3HCHHBIC TUIAHBI; TOTOBHOCTHIO W CIIOCOOHOCTHIO K MaTeMaTHYeCKOMY OOpa30BaHUIO U
caMo00pa3oBaHUI0 Ha TPOTSHKEHWH BCEW JKW3HM, TOTOBHOCTBIO K AKTUBHOMY YYacTHIO B
peHIeHI/II/I HpaKTI/IquKI/IX 3aga4 MaTeMaTquCKOﬁ HaHpaBHeHHOCTI/I.

IKo0JI0rHYecKoe BOCIUTAHUE:

C(l)OpMHpOBaHHOCTI)IO 3K0.]'I01"H‘—ICCKOI71 Ky.]'II)TypI)I, IIOHUMAHHUECM BIIMAHHUA COIIUAJIBHO-
SKOHOMHMYECKHMX IPOLECCOB HA COCTOSHUE NPUPOJHOM M COLMAIBHOM Cpeabl, OCO3HAHUEM
r100aTbHOTO  XapakTepa DJKOJOTHYECKHX  MpoOJieM; OpHEeHTAaIlMell Ha  MPUMEHEHHE
MaTeMaTHYECKUX 3HAHUN IS peleHHsl 3a7ad B O0JIaCTH OKPYXKAIOIIeH Cpelbl, IIIaHHPOBAHUS
MOCTYNKOB M OLIEHKH UX BO3MOKHBIX MTOCIEACTBUM JJISI OKPYKAIOIIEN CPEIBI.

I{leHHOCTH HAYYHOI'O MTO3HAHUSA:

c(hOpMUPOBAHHOCTHIO MHPOBO33PEHHS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO
pa3BUTHS HAYKH M OOIIECTBEHHON MPAKTHKH, TOHUMAHUEM MaTeMaTH4ecKOW HAayKH Kak chepbl
YEJIOBEYECKOM JEATENbHOCTH, 3TAOB €€ pa3BUTHUS U 3HAYMMOCTH JJIsI Pa3BUTHUS LIMBUJIM3AINY;
OBJIAACHUECM A3BIKOM MATCMAaTUKU U MaTeMaTquCKOfI Ky.HBTypOfI KakK CpeILCTBOM ITO3HAHUA



MHpa; TOTOBHOCTBIO OCYHICCTBJIIATH TMPOCKTHYHO W  HUCCICAOBATCIBCKYIO ACATCIIBHOCTDH
HHIWBUAYAJIbHO U B I'PYIIIIC.

METAINIPEIMETHBIE PE3YJIbTATBI

MetanpeameTHbIe pe3yabTaThl OCBOSHUS IPOrpaMMBbl yueOHOTo npeamera «MaremaTrukay
XapakTEpU3yIOTCS  OBJAJCHHEM  YHUBEPCAIBHBIMU  HO3HABAMENbHbIMU  OeliCMEUaMi,
VHUBEPCANILHBIMU — KOMMYHUKAMUBHBIMU — OCliCBUAMU,  YHUBEPCANbHLIMU — PecyIsimUSHbIMU
OelcmeusIMu.

1) Vhusepcanvhvle noznasamensusle oeticmeus, obecneuusaom Gopmuposanue 6a308blx
KOZHUMUBHBIX NPOYECCo8 00YyUarwuxcsa (0c8oeHue Memooo8 NO3HAHUS OKPYHCAIowe20 Mupd,;
npUMeHeHUe 102UYeCKUX, UCCIe008ameNbCKUX onepayuil, ymeHul pabomams ¢ ungopmayueti).

Ba3oBble joruyeckue AeicTBuUs:

BBISIBJISITH M XapaKTEPH30BaTh CYIIECTBEHHbIEC MPU3HAKKM MAaTEMaTHUYECKUX OOBEKTOB, MOHATHUH,
OTHONIICHUNA MEXIy TOHATHAMH, (OPMYIUPOBATH OIpPEACICHUS MOHATHH; YCTaHABIUBATh
CYIIECTBEHHBIA MPU3HAK KJIacCU(PHUKAIIMN, OCHOBAHUS JUIsl 0000IIEHUSI U CPABHEHUS, KPUTEPUU
POBOIUMOTO aHAJIHN3a,;

BOCIIPUHUMATh, (GOPMYIUPOBaTH W MPEOOpPa3OBBIBATH CYXKACHUS: YTBEPAUTEIbHBIE U
OTpHUIaTeNIbHbIE, EAMHUYHBIC, YACTHBIE U OOIINE; YCIOBHEIC,

BBISBJISITH MATEMATHYCCKUE 3aKOHOMEPHOCTH, B3aMMOCBSI3H U TIPOTHBOPEYHS B (paKTaX, TaHHBIX,
HAOJIIOJICHUSAX W YTBEPXKICHUSX; TpeIaraTh KPUTEPHUH ISl BBISBICHUS 3aKOHOMEPHOCTEH U
MNPOTHUBOPEUHNL;

JIeNIaTh BBIBOJBI C HCIIOJIb30BAHMEM 3aKOHOB JIOTHKH, JACIYKTUBHBIX W HWHIYKTUBHBIX
YMO3aKJIIOUeHUH, YMO3aKIIOYSHUH 110 aHAJIOTHH;

MPOBOANTH CAMOCTOSATEIHHO JIOKA3aTeIhCTBA MATEMAaTHYECKUX YTBEPXKICHHUH (TpsSMble W OT
MPOTUBHOTO), BBICTpAWBAaTh AapryMEHTAIMIO, TPUBOAUTH MPUMEPHl M  KOHTPIPUMEDHI;
000CHOBBIBATh COOCTBEHHBIC CYXCHHSI U BHIBOJIBI;

BbIOUpaTh crmoco0 pelmieHuss yueOHOW 3a/ladyd (CpaBHHBATh HECKOJIBKO BapHAHTOB pEIICHUS,
BbIOMpaTh HanOoIee MOAXOASAIMINN C YIETOM CaMOCTOSITENILHO BBIJICIEHHBIX KPUTEPUEB).

Ba3oBble nccienoBaTesbcKue IeiicTBUS:

UCIIONIb30BAaTh BOMPOCHl KaK MCCIEAOBATEIbCKUNH HWHCTPYMEHT TMO3HaHUS; (HOPMYIHPOBATH
BONPOCH], (UKCHPYIOIIHE MPOTUBOpeUYne, MpobieMy, ycTaHAaBIMBaTh HCKOMOE W JaHHOE,
(bopMUPOBATH THIIOTE3Y, APTYMEHTHPOBATH CBOIO MTO3UITUI0, MHEHHE,

MPOBOAMUTH CAMOCTOSITENILHO CIUTAHUPOBAHHBIN SKCIIEPUMEHT, UCCIEOBAHUE IO YCTAHOBJICHHUIO
0COOEHHOCTEH MaTeMaTH4ecKoro OOBEKTa, SIBJICHHS, MpPOIECCa, BBIIBICHHIO 3aBHCHMOCTEH
MEXy 00bEKTaMH, SIBICHUSMH, MPOIIECCAMU;

CaMOCTOSITENIbHO (OPMYITUPOBaTh OOOOMICHMST W BBIBOABI IO pe3yiabTaTaM MpPOBEAEHHOTO
HAOJTIOJICHUS, WCCIICIOBAHUS, OIICHHBATH JOCTOBEPHOCTH MOJIYYCHHBIX PE3yJIbTaTOB, BHIBOJOB U
0000I1IEHHI;

MIPOTHO3MPOBATh BO3MOXKHOE PAa3BUTHE IMPOIECCA, a TAKKE BBIIBHTATh MPEATIOIOKEHUS O €ro
Pa3BHUTHU B HOBBIX YCIIOBHUSX.

Pabora ¢ nnopmanmeii:

BBISBJIATH JACPUIUTH MH(OOPMAIMH, JAHHBIX, HEOOXOIMMBIX I OTBETAa HA BOMPOC M JUIS
peIICHUS 33]1a9H;

BBIOMpaTh ~ MHPOpPMAIIMIO W3  HCTOYHHUKOB  PA3NIMYHBIX  THUIOB,  aHAJIM3UPOBATH,
CUCTEeMAaTH3UPOBAaTh U HMHTEPHPETUPOBATh HMH(POPMAIMIO pPA3IUYHBIX BHIOB ©  (QopM
MpeJICTaBICHHUS,

CTPYKTYpUPOBaTh HH(POPMAIUIO, MPEACTaBIATh €€ B Pa3IUYHBIX (PopMmax, HIUTFOCTPUPOBATH
rpaduvecKku;

OILICHUBATh HAJEKHOCTh MHPOPMALIMH 110 CAMOCTOATEIHHO C(HOPMYIUPOBAHHBIM KPUTEPHUSIM.



2) Vuueepcanvivie KOMMYHUKAMUBHDIE OeliCMBUsl, 00eCnedusarom cQopmupo8aHHoCmb
COYUANBHBIX HABLIKOB 00YYAIOUWUXCA.

Oo0menne:
BOCIPUHUMATH U (POPMYIHPOBATH CYKIACHHS B COOTBETCTBUU C YCIOBUSIMU U LIETSIMU OOIICHUS;
SICHO, TOYHO, TPAMOTHO BBHIPaXaTh CBOIO TOYKY 3PEHHUS B YCTHBIX M MHUCHMEHHBIX TEKCTaX,
JaBaTh MOSCHEHUS MO X0y PelIeHuUs 3ajaul, KOMMEHTHUPOBATh MOJYyYCHHBIN Pe3ysIbTarT;
B XoAe OOCYXXAEHHUS 3aJaBaTh BOIMPOCHI IO CYIIECTBY OOCYXIAaeMOW TEMBI, MPOOJIEMBI,
pemiaeMoil 3a/aun, BBICKA3bIBaTh WICH, HALCJIEHHBIC HAa MOWUCK PELICHHUS; COMOCTABIATH CBOU
CYXKICHHS C CY)KIEHUSIMU IPYI'MX YYaCTHHUKOB JMajora, oOHapyKHBaTh pa3ivyuue U CXOJICTBO
NO3HLIMI; B KOPPEKTHOH (hopMme POpMyInpoBaTh pa3HOTIIACHUS, CBOM BO3PaXKEHHUS,
IOPEJCTaBISATh PE3yNbTaThl pPELICHUS 3aJauyd, OKCIIEPUMEHTa, HCCIEIOBAHMs, IPOCKTa;
CaMOCTOSITENIbHO BBIOMpaTh (QopMaT BBICTYIUICHUS C Yy4ETOM 3aJad MpEe3eHTAluu U
0COOEHHOCTEHN ayAUTOPHH.

CorpyanunuecTBo:
MOHMMATh W WCIOJIh30BaTh MPEUMYIIECTBA KOMAHIHONM WM WHAWNBUAYUIHHOH pa0OTHI IpHU
pemieHNr y4eOHBIX 3aja4; MPUHUMATh LEIb COBMECTHOM JEATENbHOCTH, IUIAHUPOBATH
OpraHHU3aII0 COBMECTHON paboThl, pacmpelenarTh BUABI padoT, IOTOBapHBAaThCs, OOCYKIATh
MIPOILIECC U Pe3ynbTaT pabOThl; 0000IIaTh MHEHHUS HECKOJIBKUX JIIOICH;
y4acTBOBaTh B TIpynmoBbiX (opmax paboTel (oOCykaeHus, OOMEH MHEHHH, «MO3TOBbIE
HITYPMbD» U HHBIC); BBIMOJIHATH CBOI YacTb pabOThl U KOOPAUHUPOBATH CBOM JICHCTBUS C
JOPYTUMH 4JI€HAMH KOMAaHJbI, OIICHWBAaTh KAdeCTBO CBOETO BKJaJa B OOMIMH MPOIYKT IO
KpUTEpUsIM, CHOPMYIUPOBAHHBIM YYACTHUKAMH B3aUMOJICHCTBUSI.

3) Vuueepcanvnvie pecynamuenuvie oeticmausi, 0b6ecneuusarom Gopmuposanue cCmvlCio8bix
VCMAHOBOK U HCUZHEHHBIX HABLIKOG TUYHOCHIU.

Camoopranusaunus:
COCTaBIIATH TUIaH, AITOPUTM PEIICHUS 3a/1a4H, BHIOMPATh CIIOCO0 perieHus ¢ y4€ToM
UMEIOIINXCS PECYPCOB U COOCTBEHHBIX BO3MOKHOCTEH, apTyMEHTHPOBATh U KOPPEKTUPOBATH
BapHaHThI PELIEHUH ¢ y4ETOM HOBOM MH(DOpMALINK.

CaMOKOHTpPOJIb:
BJIAJICTh HABBIKAMU ITI03HABATEILHOW PE(IEKCHH KaK OCO3HAHUS COBEPIIAEMBIX NEHCTBHUA M
MBICIIUTEIBHBIX — TPOIECCOB, HMX  PE3yJlbTaTOB, BIAJAETh CIIOCO0AMH  CaMOIPOBEPKH,
CaMOKOHTPOJIS TIpOIlecca U pe3ysIbTaTa pelIeHrs MaTeMaTHUeCKOH 3aauu;
MPEIBUIETh TPYIHOCTH, KOTOPHIE MOTYT BO3HHUKHYTH IIPU pPEIICHWH 3a7add, BHOCHUTH
KOPPEKTUBBI B JIEATEIHHOCTh HA OCHOBE HOBBIX OOCTOSATEIHCTB, JAHHBIX, HAHJACHHBIX OLINOOK,
BBISIBJICHHBIX TPYJTHOCTEH;
OIICHUBATh COOTBETCTBUE PE3YNbTaTa LEIH U YCIOBHIM, OOBACHATh MPUYUHBI TOCTHKEHUS WU
HEJOCTH)KCHHUSI  pPEe3YNIbTaTOB  JAEATENbHOCTH, HAXOAWTh  OMHMOKY, JaBaTb  OIEHKY
NPUOOPETEHHOMY OIIBITY.

HHPEAMETHBIE PE3YJIbTATHI
10 KJIACC

OrnepupoBaTh NOHATUAMU: TOUKA, MPAMasi, INIOCKOCTb.

[IpuMeHATh aKCHOMBI CTEPEOMETPUH U CIIEJICTBUS U3 HUX MPHU PEIICHUU T€OMETPUUECKUX
3a]a4.

OnepupoBaTb NOHATHUSIMH: NAPAVIEIBHOCTh M NEPHEHAUKYJIAPHOCTh MPSAMBIX U
IUIOCKOCTEHA.

KrnaccuduiupoBaTs B3aUMHOE PaCIONIOKEHUE MPSMBIX U TUIOCKOCTEH B MPOCTPAHCTBE.



OnepupoBaTh TOHATHSAMH: JBYTPAHHBIA Yrojl, TpaHH [BYIFPaHHOTO yria, pedpo
JIBYTPAaHHOIO yIJIa; JIMHEHHBIN yTroJl ABYIPaHHOI'O YIJla; IpagyCcHas Mepa JBYTPaHHOIO yIia.

OnepupoBaTh MOHATUSAMHU: MHOTOTPAaHHMK, BBIYKJIBI M HEBBITYKJIbI MHOTOTPAHHUK,
3JIEMEHTHI MHOTOTPAHHUKA, IPaBUJIbHBI MHOT'OI'PaHHHUK.

Pacno3naBate OCHOBHBIC BHJIBI MHOTOTPAHHUKOB (MMpaMuia; MpU3Ma, MPsIMOYTOJIbHBIN
napajuiejaenumnes, Kyo).

KnaccudumupoBate MHOTOTpAaHHUKH, BBIOMpass OCHOBaHUS IS KIIACCU(UKAIUU
(BBIIYKJIbIE W HEBBINYKJIblE MHOIOTPAHHUKH; IPaBWJIbHbIE MHOIOTPAHHUKHU; IpSIMbIE U
HAKJIOHHBIE IPU3MBI, TAPAJUICIICTIATIC/IbI).

OnepupoBaTh NOHATUAMU: CEKYILAs MNIOCKOCTh, CEYEHUE MHOTOTPAHHUKOB.

OOBSICHATH NPUHLIMIIBI IOCTPOEHUS CEUEHUH, UCIIONIb3Ys METOJL CIIE/I0B.

Crpouth ceueHus: MHOTOIPAaHHUKOB METO/IOM CIIEJIOB, BBIIOJIHATH (BBIHOCHBIE) IJIOCKHE
YEpTEXKH U3 PUCYHKOB NPOCTHIX 00BEMHBIX (QUTYD: BUJ CBEPXY, COOKY, CHU3Y.

Pemate 3amaun Ha HaxoXKJIEHME TIEOMETPUYECKMX BEIMYMH IO oOpasuaMm HIu
QITOPUTMAaM, TPHUMEHSS HM3BECTHBIC AHAIMTHYECKHE METOJbl NPU PEHICHWH CTaHAapTHBIX
MaTeMaTHYeCKUX 3aJad Ha BBIYMCICHHUE PACCTOSHUI MeX1y IBYyMs TOUYKaMH, OT TOUYKU MO
IPSMO#, OT TOYKH JI0 TUIOCKOCTH, MEXK/Ty CKPEIIUBAIOIIMMUCS TPSMBIMHU.

Pemate 3amaun Ha HaxoXKJIEHME TIEOMETPUYECKMX BEIMYMH IO oOpasuaMm HIu
QITOPUTMaM, TPHUMEHsS HM3BECTHBIC AHAIMTHYECKHWE METOJbI NpPHU PEHICHWH CTaHAAPTHBIX
MaTeMaTHYeCKUX 3aJjady Ha BBIYMCICHHE YIJIOB MEXIY CKPELIMBAIOIUMUCS MPSIMBIMH, MEXKIY
IPSMOM U TUIOCKOCTBIO, MEX]Ty TIIOCKOCTSIMH, IBYTPAHHBIX YTJIOB.

Bbruucnate 00bEMBI U IUIOIIAAM [TOBEPXHOCTEH MHOIOIpaHHMKOB (MpU3Ma, MUpaMuia) ¢
npuMeHeHHeM (OpMys; BBIYHMCISATH COOTHOIICHHSI MEXKIY IUIOIAASMUA TOBEPXHOCTEH,
00BbEMaMu MOAOOHBIX MHOTOI'PaHHHUKOB.

OnepupoBaTh TOHSATHSIMU: CHMMETPHS B MPOCTPAHCTBE; IIEHTP, OCh M IUIOCKOCTh
CUMMETPUH; HEHTP, OChb U TNIOCKOCTh CHMMETPHUH (PUTYDBI.

W3Bnekarp, MpeoOpa3oBbIBaTh U UHTEPIPETHPOBATH WH(GOPMAIHIO O TMPOCTPAHCTBEHHBIX
reoMeTpuuecKux (purypax, npecTaBICHHYIO Ha YepTeKaxX U pUCYHKaX.

[TpumensTp reomerpuueckue (akTbl Ui  PEHICHHS CTEPEOMETPHYECKUX — 3ajad,
IPENoiaralolliuX HECKOJIBKO IIaroB peIleHUs,, €Clau YCJIOBUS NPUMEHEHMs 3a/laHbl B SIBHOM
dbopwme.

[TpuMeHsATh TpocTEiIIMe MPOrpaMMHBIE CPEACTBA U 3JIEKTPOHHO-KOMMYHUKAIIMOHHBIE
CUCTEMBI IIPU PEIIEHUU CTEPEOMETPHUUECKHX 3a/1a4.

[TpuBoANTE mpUMEpPHl MaTEeMaTHYECKUX 3aKOHOMEPHOCTEW B MpPUPOAE U OKU3HH,
pacrno3HaBaTh MPOSIBICHUE 3aKOHOB T€OMETPUHU B UCKYCCTBE.

[TpuMeHATh TOMyYEeHHBIE 3HAHUS HA MPAKTUKE: aHAJM3UPOBATh pEaJIbHbIE CUTYallud U
OPUMEHSATh  HM3YYCHHBIE TIOHATHS B  TPOIECCe IOWCKA  PEIIeHUS  MaTeMaTHYECKH
chopMyIMpPOBaHHOW MPOOIEMbI, MOAETUPOBATh pPEAlbHbIE CHUTyallUd Ha S3bIKE T'€OMETPHH,
HCCJIEIOBaTh MOCTPOEHHBIE MOJEIU C HCIOJB30BaHHWEM TI'€OMETPUUYECKHUX MOHSTUH U TEOpeM,
anmapara anreOpbl; penarh IpakTHYeCKUe 3aaui, CBA3aHHbIE C HAXOXKACHUEM IeOMETPUUYECKUX
BEJIMYMH.

11 KJIACC

OnepupoBaTh TTOHSTHSIMH: IVUTHHAPUYECKas MTOBEPXHOCTb, oOpa3ymoiue
[WIMHAPUYECKON MOBEPXHOCTH; IIMIIMH/IP; KOHWYECKask OBEPXHOCTh, 00pa3yroIirue KOHUYECKOM
MOBEPXHOCTHU, KOHYC; cepuyecKas MOBEPXHOCTb.

Pacnio3naBate Tena BpameHus (IWIMHAP, KOHYC, cdepa U map).

OOBACHATH CITOCOOBI TTOJTYUYCHHSI TEJT BPAIICHUS.

KnaccugunupoBars B3auMHOE pacioiokeHne cepsl U MI0CKOCTH.



OrnepupoBaTh MOHSATUSAMH: IIAPOBOM CETMEHT, OCHOBAaHUE CETMEHTAa, BBICOTA CErMEHTA;
1IapOBOM CJIOW, OCHOBaHUE IIAPOBOTO CJI0SA, BBICOTA IIAPOBOTO CJIOS; IIAPOBOM CEKTOP.

Boeruncnsate 00BEMBI U TUIOMIAIM TTOBEPXHOCTEH TEN BpalleHUs, TEOMETPUICCKUX TNl C
npUMeHeHueM (HOpMYyIL.

OnepupoBarTh MOHSATUSMHU: MHOTOTPAHHWK, BIUCAHHBIA B chepy U OMHCAHHBINA OKOJIO
cdepsl; cdepa, BiMCaHHAs B MHOTOTPAHHUK UJTU TEJIO BPAIllCHUS.

BBIYHCIATE COOTHOIICHUS MEXKIY IUIOMIANIMU TMOBEPXHOCTEH M 00bEMaMU TOIOOHBIX
TeJ.

N3o00paxarh u3ydaembie (UTYpPHl OT PYKH M C TPHUMEHEHHEM IPOCTBIX YEPTEKHBIX
UHCTPYMEHTOB.

BrInonHATE (BBIHOCHBIC) IJIOCKUE YEPTEKH M3 PUCYHKOB MPOCTHIX 00BEMHBIX (PUTYD: B
CBEpXY, COOKY, CHU3Y; CTPOUTH CEUCHHUSI T€J BPAI[CHHUS.

W3BiiekaTh, HHTEPIPETUPOBATL U MPEOOPA30BBIBATE HHPOPMAIIHIO O MPOCTPAHCTBEHHBIX
reoMeTpuuecKkux Gurypax, mpeicTaBlICHHYIO Ha YepTexaxX U PUCYHKAX.

OrniepupoBaTh NOHITHEM BEKTOP B IIPOCTPAHCTBE.

BbINIONHATE 1EMCTBUS CIOXKEHUS BEKTOPOB, BBIUUTAHUS BEKTOPOB U YMHOKEHHS BEKTOpa
Ha YUCJI0, OOBICHATH, KAKUMU CBOMCTBAMM OHH 00J1a/1af0T.

[IpuMeHsATh paBUIIO NapasuieienuIea.

OrnepupoBaTh MOHSATUSMU: JCKAPTOBBI KOOPAMHATHI B IMPOCTPAHCTBE, BEKTOP, MOIYIh
BEKTOpAa, PABEHCTBO BEKTOPOB, KOOPAMHATHI BEKTOpA, Yrojl MEXKIYy BEKTOPAMH, CKaJISPHOE
MIPOU3BEJCHNUE BEKTOPOB, KOJJIMHEAPHBIE U KOMILJIAHAPHBIE BEKTOPBI.

Haxonutb cymMmmy BEKTOPOB M MPOU3BEICHUE BEKTOpPA HA YUCIIO, YTOJl MEXIY BEKTOpaMH,
CKaJISIPHOE MIPOU3BEACHUE, PACKIIAIBIBATH BEKTOP MO JIBYM HEKOJUIMHEAPHBIM BEKTOPaM.

3aiaBaTh IUVIOCKOCTh YPABHEHUEM B JIEKAPTOBOIM CUCTEME KOOPAUHAT.

[Ipumensaty reomeTpuueckue (akThl I PEIICHHS CTEPEOMETPUYECKUX — 3ajad,
MPEANOIaraloluX HECKOJIbKO IIAaroB PEIICHMs, €CIM YCIOBUS NMPUMEHEHMs 3a/laHbl B SIBHOU
dbopwme.

Pewars npocreiime reoMeTpuIeCKrue 3a1a4i Ha MPUMEHEHUE BEKTOPHO-KOOPAUHATHOTO
METO/1a.

Pemate 3agauM Ha JOKa3aTe€NbCTBO MAaTEMAaTMYECKUX OTHOILUEHUH M HaXOXICHUE
TEOMETPUUYECKUX BEJIUYHMH IO 00pa3laM WM aIrOpuTMaMm, MPUMEHSST U3BECTHBIE METObI MPHU
PELICHNH CTaHAAPTHBIX MaTEMAaTUYECKUX 3a/1a4.

[IprMeHsATh MPOCTEUIINE MPOTPAMMHBIE CPEACTBA M 3JIEKTPOHHO-KOMMYHHUKAI[MOHHBIE
CHCTEMBI IIPU PELICHUN CTEPEOMETPUYECKUX 3a/1ay.

[IpuBomUTh MNpUMEPHI MATEMATHYECKUX 3aKOHOMEPHOCTEW B MPHUPOAE M KU3HH,
pacIio3HaBaTh NPOSIBIICHUE 3aKOHOB T€OMETPUU B UCKYCCTBE.

[IprMeHsATh MOJTyYECHHBIE 3HAHUS HA MPAKTUKE: AHAIU3UPOBATh PEAIbHBIE CUTYAllMU M
NPUMEHATh U3Y4YEHHBbIE TMOHATHUS B  IMPOLIECCE TMOMCKA  PEIICHUs  MaTeMaTH4eCKU
chopMyTUpOBaHHON MPOOJIEMBI, MOJEIMPOBATh pEaTbHBIE CUTyallMd Ha S3BIKE TE€OMETPHUH,
HCCIIEI0BATh MMOCTPOEHHBIE MOJEIN C UCIOJIB30BAHUEM TE€OMETPUUYECKUX IOHATHI U TEOPEM,
ammapara ajreOpbl; penaTh IPaKTUIECKUE 3a/1a9d, CBSI3aHHbBIE C HAXOXKICHUEM T€OMETPUUECKHIX
BEJIUYMH.



TEMATHYECKOE IINTAHUPOBAHUE

10 KJIACC
KonuyectBo yacoB DJIeKTPOHHBIE
I‘B‘(’r’l HaumenoBanue pa3aesoB U TeM NPOrpaMMbl Beero Kontpoasusie = IIpakTuyeckue 06;:;40(11;1;2:;;21,1 e
padoTsI padoThI pecypeb
bu6mmoreka IJOK
1 Bsoxcane B crepeomeTphio 10 https://m.eds00.ru/1c209e37
5 IIpsiMBIE U IIIOCKOCTU B IIPOCTPAHCTBE. 12 1 Bubmuorexa LHOK
[TapauiennbHOCTh MPSIMBIX U IUIOCKOCTEH https://m.edsoo.ru/1c209e37
N bubnuoreka [IOK
3 [leprieHAUKyIAPHOCTH MPSAMBIX H TNIOCKOCTEH 12 https:/m.eds00.ru/1c209e37
4 VYTIbl MEXIY NPSAMBIMU U TNTIOCKOCTAMU 10 1 ﬁggg%ﬁi%i_é‘gﬁfllcz 09e37
Bu6nmoreka IJOK
5 Mrororpariiu 1 ! https://m.edsoo.ru/1c209e37
N bubnuorexa LIOK
6 OObEMbI MHOTOrpaHHHKOR o ! https://m.edS(])_EJ.rullc209e37
7 [loBTOpEeHME: ceHUeHNs, paCCTOSHUS U YTIIbI 4 1 bubmorexa [IOK
: ’ https://m.edso0.ru/1c209e37
OBLIEE KOJIMYECTBO YACOB I10 ITPOT'PAMME 68 S) 0



https://m.edsoo.ru/1c209e37
https://m.edsoo.ru/1c209e37
https://m.edsoo.ru/1c209e37
https://m.edsoo.ru/1c209e37
https://m.edsoo.ru/1c209e37
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11 KJIACC

KoauuecTBo yacos DJ1eKTPOHHBIE
HaumeHoBaHMe pa3aesioB U TeM (uudposbie)
Ne n/n MPOrpaMMsl Bcero KonTpobHbie HpaxTdeckue o0pa3oBaTeJIbHbIE
padoThI padoThI pecypet
bubmuoreka [IOK
1 Tena pparuerus 12 https://m.edsoo.ru/1c209e37
.. bubmmoreka [JOK
2 O6LEMEL TEN 5 1 https://m.edsoo.ru/1c209e37
3 BexTops! 1 KOOpAUHATHI B IPOCTPAHCTBE 10 1 ESS?;I/%TQE%ZCI){RE/ICZO%S?
4 [ToBTOpeHme, 0000IIeHNE, CHCTEMATH3AIHS 7 1 bubnmoreka IJOK
3HaHUH https://m.edsoo.ru/1c209e37
OBIIEE KOJIMYECTBO HACOB I10 [TIPOTPAMME 34 3 0



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

INOYPOYHOE IIJNTAHUPOBAHHUE
10 KJIACC

KoanuecTBo 4acoB

Dy1eKTPOHHbBIE N (PPOBLIE

Ne
/i Tema ypoka Beero Kontpoabnbie IIpakTuyeckue o0pa3oBaTebHbIE
padoThI padoThI pecypcnl
OCHOBHBIC MTOHATHS CTEPEOMETPHH: TOUKA,
npsMasi, IIO0CKOCTbh, TPOCTPaHCTBO. [IpaBuna
bubnunoTtek K
1 M300paKeHHS Ha PUCYHKAX: N300payKeHUS 1 httSS' | /?nz daS(I)_E)Oru Jaecc77cd
IJIOCKOCTEH, apajieNbHbBIX IPSIMbIX B :
(O0Tpe3KoB), CepeIMHbI OTPE3Ka
5 [TonsTHs: IepeceKaromuecs MIOCKOCTH, 1 bubmunorexa LIOK
MIePECEKAIOIHECS MPsIMast U IIOCKOCTh https://m.edsoo.ru/2d8a9c99
3 [TonsTHs: IepeceKaromuecs MmIOCKOCTH, 1 bubmunorexa LIOK
MIePECEKAIOIHECS MPsIMast U IIOCKOCTh https://m.edsoo.ru/db685e73
3HaKOMCTBO C MHOTOTPaHHUKAMH,
4 M300pakeHne MHOFOFII))aHHI/IKOB Ha PUCYHKax 1 buGnuorexa LIOK
Ha MIPOCKIIHOHHBIX UePTEKaX https://m.edsoo.ru/a63959%d
HauanbHble cBeieHNs 0 KyOe U mupaMuie, ux
5 . A Y PamiiL butmmoreka [IOK
pasepTKH M MozeH. Cetenna . https://m.edsoo.ru/b30dff38
MHOT'OTPaHHUKOB — :
HauanbHble cBeieHNs 0 KyOe U mupaMuie, ux
6 . A Y PamiiL bubnuotexa [[OK
PasBEPTKI H MOZCIH. CeHeHia . https://m.edsoo.ru/3d8ffd32
MHOI'OI'PaHHUKOB — :
[TonsiTre 06 aKCMOMAaTHYECKOM TIOCTPOSHHUH
7 CTEPEOMETPHH: aKCHOMBI CTepeOMeT[E)I/II/I u 1 buGnmorexa LIOK
CHENCTBHS 3 HHX https://m.edsoo.ru/Occ5c4fe
[NonsiTHE 00 aKCHOMAaTHYECKOM MTOCTPOCHUHT
bubnurorek K
8 CTEPEOMETPHH: aKCHOMBI CTEPEOMETPHU U 1 httos:/ /(r)nee daS(I)loOru 1239¢8ch4
CJIEACTBUS U3 HUX PS-/m. :
[TonsiTre 06 aKCMOMAaTUYECKOM TIOCTPOCHHUH
9 CTEPEOMETPHUH: aKCHOMBI CTepeOMeT[I))HM u 1 buGnuorexa IIOK
CHENICTBHS 13 HHX https://m.eds00.ru/65c6b106
[NonsiTHEe 06 aKCHOMAaTUYECKOM TTOCTPOCHUH
buban K
10 CTEPEOMETPHH: aKCHOMBI CTEPEOMETPHUU U 1 Osmorexa IO

CIICACTBUSA U3 HUX

https://m.edsoo.ru/258fc245



https://m.edsoo.ru/aecc77cd
https://m.edsoo.ru/2d8a9c99
https://m.edsoo.ru/db685e73
https://m.edsoo.ru/a63959ed
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Bzaumuoe PAacCIioIOKCHUEC IPSAMBIX B

11 MIPOCTPAHCTBE: MEePECEKAIOIINECS bubmorexa LHOK
) ’ https://m.eds00.ru/1a2520f6
napajuiesbHbIe U CKPEIIMBAIOIINECS MPSIMbIE
12 mpocrpaneme napetieninie npmve s BuGmorera 10K
: .. https://m.eds00.ru/93ad36b3
MIPOCTPAHCTBE; MAPAIIIENIBHOCTD TPEX MPSIMBIX
IT JIETBHOCTD NMPSMBIX U TJIOCKOCTEN B
13 HSE;HP;HCTB? HappaHHeHLHOCT?;CHg;Me()ﬁ u bubmorexa LIOK
' https://m.edsoo.ru/ee1d19b9
IUIOCKOCTH
14 VYTIIBl ¢ COHANPaBIEHHBIMU CTOPOHAMHU bubmmorexa LIOK
https://m.eds00.ru/9f4071b9
15 Yroa Mexay NpsSMbIMH B IPOCTPAHCTBE bubmorexa [IOK
https://m.edsoo.ru/fe733862
16 Yroa Mexay NpsSMbIMH B IPOCTPAHCTBE bubmorexa [IOK
https://m.edso0.ru/2935a9a0
17 [TapamienbHOCTh IIIOCKOCTEN: MapalIeIbHbIe Bu6mmoreka [IOK
IIIOCKOCTU https://m.edso00.ru/2e18f255
18 CBolicTBa napajieIbHBIX MIIOCKOCTEN bubmorexa LHOK
https://m.eds00.ru/e504d656
19 [pocreiimme npocTpaHCTBEHHBIE QUTYPHI HA bubanoreka [HOK
IUTOCKOCTH: TETPadIp, Ky0, mapasuiesenures https://m.edso00.ru/4a28dc02
20 [MocTpoenue ceuenuii bubmorexa [IOK
https://m.edsoo.ru/1d434dof
. butmmoreka [IOK
21 Hoctpoetine ceuerit https://m.edsoo.ru/ec26fe5d
22 maookosr n apoctpanorse Hapammenmocrs BuGmorera 10K
on https://m.edsoo.ru/9a0a9%e56
MIPSIMBIX U TUIOCKOCTEN
23 [lepieHAUKYIAPHOCTH MPSAMON U TITOCKOCTH: bu6mmotexa [{OK
NEepIEHIUKYJIISIPHBIE MPSIMBIE B TPOCTPAHCTBE https://m.edsoo.ru/b19f6as5d
24 [Ipsimble mapanenbHble U NepIEeHANKYIISPHbIE Bubimoreka [IOK
K TIJIOCKOCTH https://m.edsoo.ru/0ac11c95
o5 [Ipsimble napanenbHble U NEPIEeHANKYIISPHbIE Bbub6immoreka [IOK

K IINIOCKOCTHU

https://m.edso0.ru/ba545966
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[Ipu3Hak neprneHANKYISIPHOCTH IPAMOI U

butmuoreka [IOK

26 TUIOCKOCTH https://m.edsoo.ru/f85bfc46
27 [Ipu3Hak nepneHIUKYISIPHOCTH IPSMON U Bu6mmoreka LIOK
IIOCKOCTH https://m.eds00.ru/79165d15
8 Teopema o npsAMoil epHeHANKYIIPHOI Bu6mmoreka LIOK
IIOCKOCTH https://m.eds00.ru/635c¢5087
29 Teopema o mpsAMOif TIepIIEHANKYIISIPHOI bubmmoreka [JOK
IIOCKOCTH https://m.edsoo.ru/bd3745f8
30 Teopema o mpsAMOif TIepIIEHANKYIISIPHOI bubmmoreka [JOK
IIIOCKOCTU https://m.edsoo.ru/7d18834b
3L rouma 10 naoekoeT. pacerone or mmio uGmorera 10K
’ https://m.edsoo.ru/33c477d3
JI0 TJIOCKOCTH
32 ok 1o noekoen. pacoronie or npmio BuSnuorexa [[OK
’ https://m.edsoo.ru/66fefadd
JI0 TJIOCKOCTH
38 roukn 4o kot paccronmis o np uGmorera 110K
’ https://m.edsoo.ru/a5b7b8e3
JI0 TJIOCKOCTH
3 ok 10 noekoet. paccrone or npmo BuGmorexa [[OK
’ https://m.edsoo.ru/dbee22bc
710 TUIOCKOCTH
35 VYTIIBl B IPOCTPAHCTBE: YIOJI MEXTy NPSIMON U bu6immoreka [IOK
IIIOCKOCTBIO https://m.edso0.ru/6b61b2b4
36 JIByrpaHHBIH yroi, INHEHHBIN yroi bubanoreka [HOK
JIBYTPaHHOTO yTiia https://m.edsoo.ru/5faOb3ce
37 JIByrpaHHBIN yroJ1, TNHEHHBIN yroi bu6mmotexa [{OK
JIBYTPaHHOTO yTiia https://m.edsoo.ru/c7c777ed
38 [lepieHAUKYIAPHOCTH MIIOCKOCTEH: MPU3HAK bu6mmotexa [{OK
NEPHEHIUKYISIPHOCTH JBYX IJIOCKOCTEH https://m.edsoo.ru/ec3e2da3
39 [lepnieHAUKYIAPHOCTH MIIOCKOCTEN: MPU3HAK Bubimoreka [IOK
NEePHEHIUKYISIPHOCTH JBYX IIIOCKOCTEH https://m.edsoo.ru/ed9e2a8e
40 [lepnieHAUKYIAPHOCTH MIIOCKOCTEN: PU3HAK Bbub6immoreka [IOK

MEPIEHANKYIISIPHOCTH IBYX MJIOCKOCTEH

https://m.edsoo.ru/ba75dc57
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butmuoreka [IOK

4 Teopema o TpEx meprenanKy 1pax https://m.edsoo.ru/e4972cdc
42 TeopeMma o TpEX MepIEHANKYIIIPAX bubamorera LHOK
https://m.edsoo.ru/52188a7d
43 Teopema o TpEX MeprIeHANKYIIPAX buGmorexa LLOK
https://m.eds00.ru/9f246736
44 'I'<19I;I;§ZE;EEJ?;S}?;:TEOH;?&?XX 1 TIockocTei" bubamorexa LHOK
" N https://m.edsoo.ru/5b971ef3
1 "YTIBI MeXIy NPAMBIMU H TUIOCKOCTSIMU
[oHsiTHE MHOTOTPaHHUK HOBHBI MEHTBI
45 MI({)OFOF;aHHI(/)IKZ I:Il)IHyKJi)’I: (;1 :eBmg;ifH: bubmorexa LIOK
’ , https://m.edsoo.ru/2d24e873
MHOT'OI'PaHHUKH; pa3BEPTKAa MHOTOTPaHHHUKA
[Ipu3ma: N-yronpHasi npu3Ma; rpaHu U
46 OCHOBAHMSI PU3MBL; IPSIMasi U HAKJIOHHAS bubmmnoreka [HOK
MPU3MbI; OOKOBAsl M TIOJIHASI TOBEPXHOCTh https://m.edsoo.ru/b4ad63ad
MPU3MBI
47 [Tapamienenunen, mpsIMOYTOJIbHBII Bu6mmoreka [IOK
napauIeNICIUIe]] U €r0 CBOWCTBA https://m.edso0.ru/8a7be683
[Mupamuna: N-yroapHasi MUpamMuia, TpaHA U
48 OCHOBaHHE MMMPAMHUIBIL, OOKOBAs U ITOJTHAS bu6imoreka [IOK
MOBEPXHOCTh TUPAMUJIBL; TIPABUIIbHAS U https://m.edsoo.ru/fblcd0a5
yceu€HHasi TMpaMuia
[IpaBubHBIE MHOTOTPaHHUKH: ITOHSATHE
49 npwova w npaBIaA MApaMAta: npaBIAS BuGmorera 10K
>R https://m.eds00.ru/074c8865
TpeyrojipHasi MUpaMuJia U paBUIbHBIN
TeTpasp; Kyo
IT TaBJICHUE O MPABUIIBHBIX
50 Mgzll}gr;aEIiHKZ; oiiaw;]p JIoZIeKa’ap U bubmorexa [IOK
’ ’ https://m.edsoo.ru/a0fdd5bf
HUKOCa’ap.
CumMeTpus B IPOCTPAHCTBE: CUMMETPHS
OTHOCHUTEILHO TOYKH, MPSIMOH, TUIOCKOCTH. Butmorexa LIOK
51 DOneMeHThl CHMMETPHHU B IHPaMHUIaX,

napajieenuieaax, npaBuIbHbIX
MHOI'OIrpaHHUKax

https://m.edsoo.ru/b9e777d9
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Brrunciaenue 31€MEHTOB MHOTOTPaHHUKOB!

butmuoreka [IOK

52 pEOpa, THaroHaH, YIiisl https://m.edsoo.ru/6cdbecef
[Tnomanp 60KOBOM MOBEPXHOCTH U MOTHOM
53 ITOBEPXHOCTH IPSIMOU TTPU3MBI, IIOMIATH bubmoreka [JOK
OCHOBaHH#, TeopeMa 0 6OKOBOM IOBEPXHOCTH https://m.edso0.ru/37d84157
MPAMOU MPU3MBI
[Tnomank 6OKOBOW MOBEPXHOCTH U
54 MMOBEPXHOCTH MPABUIBHON MUPaMHUIbI, TEOpEMa bubnunoreka [JOK
0 TUIOIIa1 OOKOBOM MOBEPXHOCTH YCCUEHHON https://m.edso0.ru/5603e30b
MTUPAMHATIBI
55 KonTponbHas pabora mo teme bubmmoreka [HOK
"MHororpaHHiKH" https://m.edso00.ru/a95f5c04
. bubnmoreka IJOK
o6 Tonsmue 06 o0neve https://m.edsoo.ru/7ad0020b
i bubanoreka [JOK
S7 OOnEM mupamue! https://m.edso0.ru/235171b3
i bubanoreka [JOK
58 OOBEM mpavE! https://m.edsoo.ru/f47dfefd
i bubmuotexa [{OK
59 OObEM mupamu et https://m.edso0.ru/79c10312
.. butmmoreka [IOK
60 OObEM mupamu et https://m.edsoo.ru/2faadc3f
.. butmmoreka [IOK
61 OOBEM mpu3MEL https://m.eds00.ru/79853608
i bubnuotexa [JOK
62 OOBEM mpu3MEL https://m.edso0.ru/1e053890
i bubmuoreka [IOK
63 ObnéM mpH3MET https://m.eds00.ru/482d3f51
64 KonTponbras pabora o teme "OOBEMBI bu6mmotexa [{OK
MHOTOTPAaHHHUKOB" https://m.edso0.ru/28a6573c
o | mompemms oot cureunmae B LOK
: P https://m.eds00.ru/098bedad
MHOI'OI'paHHHUKE
66 [ToBTOpEeHME, 0600IICHNE CUCTEMATHU3ATIHS bu6mmoreka IJOK

3HaHUI. BeluncIeHUE pacCTOSIHUM: MEXITY

https://m.edsoo.ru/f7792ba9
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ABYyMs TOUYKaMH, OT TOYKH 00 HpﬂMOﬁ, oT
TOYKHU O IUNIOCKOCTHU, MCIKIOY
CKpCIINBAOINUMUCS IIPAMBIMHA

67 Htorosas koHTposbHas padoTa

[ToBTOpEHME, 0600IICHNE CHCTEMATH3AIIHS
3HAaHWU. Beraucienue yrios: Mexay

68 CKPEIIUBAIOITUMUCS MPSIMBIMU, MEXTY MPSIMOM
U TIOCKOCTBIO, IByTPaHHBIX YTIIOB, YTIIOB
MEX]Ty TUTOCKOCTSIMU

OBLIEE KOJIMYECTBO YACOB IIO ITPOT'PAMME

68

bubmmoreka [JOK
https://m.edsoo.ru/b9146bc0

bubmmoreka [JOK
https://m.edsoo.ru/56765e8b
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11 KJIACC

KoanuecTBo yacoB

DJIeKTpOHHBIe HU(POBBIE

Ne i/ Tema ypoka Beero Kontpoabnsie = IIpakTnyeckme 06PA30BATENBHBIE PECYPChI

padoThI padoThI

1 Cdepa u map: ieHTp, paanyc, AHaMeTp; 1 bubmmoreka [JOK
IIOIIAAb ITOBEPXHOCTH ChePHI https://m.edsoo.ru/0341bc2b

e L I B 10K

’ pe https://m.edsoo.ru/bed12a43
ioniaab chepsl

3 N3zobpaxenue chepsl, apa Ha MIOCKOCTH. 1 bubnunoreka [IOK
Ceuenus mapa https://m.edsoo.ru/bc15f7f2

y | R e e | Bunonss LOK
H Ab . p ’ https://m.eds00.ru/6054b8cl
LUTHHIPUYECKON MOBEPXHOCTH

;| | B 10K

pxH > OOPasyIoll > THIOtHan https://m.eds00.ru/188f6216
0OOKOBOI1 1 TTOTHOW TTOBEPXHOCTH
N3o0paxeHnne UIMHAPA HA TUIOCKOCTH.

6 Pa3Béprka mumnapa. CedeHus TUIUHAPA 1 Bbubnuorexa LIOK
(MITOCKOCTRIO, MapauIeIbHON WITH https://m.edso0.ru/016e25eb
MIEPIICHIUKYJIIPHON OCH I[HJIUHJIPA)

;| oot e oGpyome [ B 10K

. P ’ P https://m.edso00.ru/c94ba09b
KOHHUYECKOH TTOBEPXHOCTH
o | o oo s, cGpsomen | B LOK
> TIOHaz https://m.edso00.ru/897dd3b2
MMOBEPXHOCTH

9 VY ceuéHHBIH KOHYC: 00pa3yIolIne 1 BHICOTA,; 1 bubnuoreka [IOK
OCHOBaHUS U OOKOBasi IOBEPXHOCTh https://m.edso0.ru/1468bab3
N300paxeHne KOHyca Ha IMIIOCKOCTH.

10 Pa3Béprka koHyca. CeueHust KoHyca 1 Bbubmuorexa LIOK
(TLTOCKOCTHIO, TTApAIIIENIEHOW OCHOBAHUIO, H https://m.edsoo.ru/Obdelbe8
IJIOCKOCTbIO, MMPOXOIAIICH Yepe3 BEPIINHY)

11 KomMOwvHanus ten BpamieHus 1 1 bubmuoreka LIOK

MHOI'OI'paHHUKOB

https://m.edsoo.ru/3cef10e5
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MHororpanHuK, OIIMCAHHBIA OKOJIO0 cepbl;

12 cdepa, BIUCaHHas B MHOTOTPaHHUK HJTH B bubmorexa HOK
’ https://m.eds00.ru/0b136158
TEJIO BpaIeHMs
13 [TousiTre 06 00bEMe. OCHOBHEBIC CBOMCTBA bu6nmoreka IJOK
00BEMOB TeI https://m.edso0o.ru/26a03fb7
.. bu6nmoreka IJOK
14 Obnéw ummnApa, KoHyca https://m.eds00.ru/5513d87b
.. bu6nmoreka IJOK
15 OOwEm wapa i nowazs chepet https://m.edso0.ru/d189bde2
IT HBIE TeJla B IPOCTPAHCTBE.
16 C(())g:}?om:m:; ?\46){(5}? ;Jf(?ﬂ:;}lﬁelvﬂ/l Eubmiorexa OK
. , https://m.edso0.ru/810cfleb
MMOBEPXHOCTEH, 00BEMamMu TOTOOHBIX Tel
17 KonTponbHas pabora o temam "Tena bubmmorexa [IOK
Bpaiienus" u "O6bembl Ten" https://m.edsoo.ru/4a33a8ab
18 BexTop Ha MIIOCKOCTH U B IPOCTPAHCTBE bubmorexa [IOK
https.//m.edsoo.ru/5caefclb
19 CrnoxeHue 1 BEIYUTaHUE BEKTOPOB bubmorexa HOK
https://m.eds00.ru/23f4f089
20 YMHO)KEHNE BEKTOPA Ha YHCIIO0 bubmmorexa [IOK
https://m.edsoo.ru/dee379eb
21 Ezig;ﬁi2§Z§§;§)§2KzzggﬁMﬂpaBI/Ino bubmorexa HOK
’ https://m.edsoo.ru/a28fd74e
napaJuresienueaa
22 Pewienue 3anay, cBsi3aHHBIX ¢ IPUMEHEHUEM Bu6nuoreka IJOK
MpaBHJI JICHCTBUI C BEKTOPaMHU https://m.edso0.ru/5a827900
23 KoopanHaTHO-BEKTOPHBINA METOJT TPU Bbubnuorexa LIOK
pELICHUH TeOMETPHIECKHUX 3a1a4 https://m.edsoo.ru/d3alfe30
| Hemoranm cicreus g B 10K
N : ' https://m.edso00.ru/48db7058
[Ipocreiimue 3a1aun B KOOPAXHATAX
o5 VYron mexay Bekropamu. CKajasipHOe bubnmnorexa [JOK
MTPOU3BEIEHUE BEKTOPOB https://m.edsoo.ru/725effc4
26 Brruncnenue yrios Mexay NpsIMbIMU U Bbubmuoreka LIOK

IINIOCKOCTSIMH

https://m.edsoo.ru/8efbe78e



https://m.edsoo.ru/0b136158
https://m.edsoo.ru/26a03fb7
https://m.edsoo.ru/5513d87b
https://m.edsoo.ru/d189bde2
https://m.edsoo.ru/810cf1eb
https://m.edsoo.ru/4a33a8ab
https://m.edsoo.ru/5caefc1b
https://m.edsoo.ru/23f4f089
https://m.edsoo.ru/dee379eb
https://m.edsoo.ru/a28fd74e
https://m.edsoo.ru/5a827900
https://m.edsoo.ru/d3a1fe30
https://m.edsoo.ru/48db7058
https://m.edsoo.ru/725effc4
https://m.edsoo.ru/8efbe78e

27 KontponbHas pabora o Teme "BekTopsl u 1 Bubnuorexa LHOK
KOOD/IMHATHI B IIPOCTPAHCTBE" https://m.edso0.ru/77c22fc5
| oo cichmems s owTeusTas | B LOK
: ’ ’ https://m.edsoo.ru/1780ba5d
TEOPEMBI Kypca TUTaHUMETPUHI
| Mg sbobuome oA | B LOK
) ’ ’ https://m.edsoo.ru/078cd184
TEOpEMBI Kypca IIIaHUMETPUHI
10 | S s o |1 BuGorexa LIOK
) https://m.edsoo.ru/7491efe0
pemieHus
| o e n e | B 10K
e P A https://m.edsoo.ru/4dffda97
perieHus
| emopemme obotmpme x cxreutras | B LOK
: YP®L, ’ https://m.edso0.ru/74b2ad91
TEOPEMBI Kypca CTepEOMETPHH
Bu6nmoreka IJOK
33 Hrorosas konTposLHas pabota 1 https://m.edsoo.ru/ec24dfc2
34 [ToBTOpeHme, 0000IIeHNE 1 CHCTEMATH3AIIHS 1 Bu6nuoreka IJOK
3HAHUHI https://m.edsoo.ru/f465d10e
OBIIEE KOJIMYECTBO YACOB I10 34

ITPOT'PAMME



https://m.edsoo.ru/77c22fc5
https://m.edsoo.ru/1780ba5d
https://m.edsoo.ru/078cd184
https://m.edsoo.ru/7491efe0
https://m.edsoo.ru/4dffda97
https://m.edsoo.ru/74b2ad91
https://m.edsoo.ru/ec24dfc2
https://m.edsoo.ru/f465d10e

YYEBHO-METOJUYECKOE OBECIIEYEHUE OBPA3OBATEJIBHOT'O
ITPOLOECCA

OBA3ATEJIbHBIE YYEBHBIE MATEPUAJIBI 1J1S1 YYHEHUKA
e MaremaTuka: arebpa ¥ Hauaja MaTeMaTUYECKOT0 aHaIu3a, reoMeTpus. I'eomerpus,
10-11 xnaccel/ Atanacsu JI.C., Byry3zoB B.®., Kagomnes C.b. u ap., AkuuonepHoe
obmectBo «M3narenscTBo «IIpocBerenue»

METOANYECKHUE MATEPHAJIBI U151 YYUTEJIA
e T'eomerpus. 10-11 knaccel. [Toypounsie pazpaboTku k yueOHuky Aranacsina JI.C. /
Caaksn C.M., byry3oB B.®.

NUDPPOBBIE OBPASOBATEJIBHBIE PECYPCbI U PECYPCbI CETU UHTEPHET
e https://m.edsoo.ru

https://yandex.ru/video/

https://uchi.ru/teachers/hometasks

https://resh.edu.ru/

https://infourok.ru/

https://uchitelya.com



https://m.edsoo.ru/
https://yandex.ru/video/
https://uchi.ru/teachers/hometasks
https://resh.edu.ru/
https://infourok.ru/
https://uchitelya.com/

