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INOACHUTEJIbHAS 3AIINCKA

Pabouas nporpamma yueOHOTO Kypca «I'eomeTpusi» 6a30BOro ypoBHs AJisi 00y4atOINXCs
10 —11 xmaccoB pazpaboTtana Ha ocHOBe DenepalbHOTO TOCYAapCTBEHHOTO0 00pa30BaTEIbHOTO
CTaHjaapTa cpeiHero ooumero oOpa3oBaHHs, ¢ Y4ETOM COBPEMEHHBIX MHUPOBBIX TpeOOBaHUH,
NOPEIbABISEMBIX K MaTeMaTH4eCKOMy OOpa30BaHUIO, U TPAJUIMKA POCCHHCKOTO OOpa30BaHMUS.
Peanmuzanus  mporpaMMbel  00eCHeUMBAET  OBJIAJCHHE  KJIIOYEBBIMH  KOMIETEHIMSMH,
COCTaBISIIOLIMMHU OCHOBY JJISi CaMOPa3BUTHsS M HENPEpPbIBHOTO 00pa3oBaHUSs, IEJIOCTHOCTh
OOLIEKYIBTYPHOT0, TUYHOCTHOTO U TTO3HABATENILHOTO PAa3BUTHS IUYHOCTH 00YYArOIINXCS.

HEJIN U3YYEHUSA YYEBHOI'O KYPCA

BaxxHocTh yueOHOro Kypca TeOMETpUU Ha YpOBHE CpelHero oOmiero ooOpazoBaHUs
00yCIIOBJIEHa MNPAKTHUYECKONH 3HAYMMOCTBIO METANpPEAMETHBIX W TPEIMETHBIX PE3yJIbTaTOB
00y4YeHHsI TEOMETPUH B HANPABJICHUHU JIMYHOCTHOTO PAa3BUTHS OOydaromuxcs, (OpMHpPOBAHHUS
(GYHKIMOHATBHONH MaTeMaTW4ecKOH TPAMOTHOCTH, HW3YYCHHS IPYTUX Y4eOHBIX IMCLUILINH.
PazBute y oOywaromuxcs NpaBUIbHBIX MPEICTABICHUH O CYIIHOCTH U TMPOUCXOXKIECHUU
FEOMETPUUECKUX a0CTPAKIUN, COOTHOIICHUU PEAbHOTO U UACAbHOT0, XapaKTepe OTpaskeHUs
MaTE€MaTU4YeCKOW HAayKOM SIBJICHUH W IPOLECCOB PEAIBHOIO MHUpPA, MECTE T€OMETPUHU B CUCTEME
HAayK M pOJIM MATEeMaTHYEeCKOTO MOJCIMPOBAaHMS B HAYYHOM IIO3HAHWUM W B TPAKTHKE
crocoOcTByeT (HOPMHPOBAHUIO HAyYHOTO MHUPOBO33PEHHUS YYAIIUXCS, a TaKXKe KauecTB
MBILIIEHHS], HEOOXOAUMBIX JUISl afaNTallii B COBPEMEHHOM OOIIECTBE.

['eomerpust siBisieTCsT OOHMM K3 0a30BBIX TPEIMETOB Ha YpPOBHE CPEIHETO OOIIero
o0pa3oBaHUs, TaKk KaK OOECIeYrBAaeT BO3MOXKHOCTh HM3YYEHHUS KaK IUCIUIUIMH €CTECTBEHHO-
HAyYHOU HAIPaBJICEHHOCTH, TaK U TYMaHUTAPHOM.

Jlornueckoe MblIUIeHHE, (HOPMUPYEMOE MPU HM3YyYEHHH OOYYaIOUIMMMCA MOHATHHHBIX
OCHOB TEOMETPUU M TIOCTPOCHUM IIETIOYKH JIOTUYECKUX YTBEPXKIECHUH B XOJIe peIICHUS
T€OMETPUYECKUX 3a/1a4, YMEHHE BBIIBUTaTh W ONPOBEPraTh THIIOTE3Bl HEMOCPEACTBEHHO
UCTOJIB3YIOTCSl MPU pEIIeHUH 3a7ady eCTECTBEHHO-HAyYHOIro LHMKJIAa, B YAaCTHOCTH M3 Kypca
(hU3MKH.

YMeHHe OpHUEeHTHPOBATHCS B MPOCTPAHCTBE WIrpaeT CYIIECTBEHHYIO pOJb BO BCEX
o0acTsX JesTeIbHOCTH 4YeloBeka. OpHeHTalusl YelioBeKa BO BPEMEHH WM MPOCTPAHCTBE —
HE00X0/IMMOE YCIIOBHE €ro COIMAJIbHOrO OBbITHS, (hopMa OTpaXKeHHsS OKpYXKAIOIEro MHupa,
yCIOBHE  YCHEIIHOTO TIO3HAHUS M aKTHUBHOTO  IpeoOpa3oBaHMs — JACHCTBUTEIBHOCTH.
OnepupoBaHHe MPOCTPAHCTBEHHBIMU 00pa3aMu 00bETUHSIET pa3Hble BUAbI Y4eOHOH U TPYyJI0BOI
NEeSITETbHOCTH, SIBIISIETCS OJHUM M3 TMPO(ECCHOHANBHO BaKHBIX KA4eCTB, IMOITOMY aKTyalbHa
3a7ada GOPMHUPOBAHUS Y OOYYArOIINXCS MPOCTPAHCTBEHHOTO MBIIUICHHS KaK Pa3HOBHIHOCTH
00pa3HOro MBIIUIEHUS] — CYHIECTBEHHOI'O KOMIIOHEHTa B IOJATOTOBKE K MPAKTUYECKOH
JeSITebHOCTH 110 MHOTUM HaIPaBJICHUSM.

Llens ocBOEHUS TporpaMMBbl yueOHOTO Kypca «I eomeTpusi» Ha 6a30BOM YpOBHE OOyUECHHS
— 00meo0pa3oBaTeIbHOE W OOIIEKYJbTYPHOE pa3BUTHE OOYUYAIOIIMXCS Yepe3 0OecleueHue
BO3MOXKHOCTH MPHUOOPETEHUSI U UCIIOIBb30BAaHUS CUCTEMAaTHUYECKUX T'€OMETPHUECKUX 3HAHUH U
NecTBUH, crienu(UUHBIX TEOMETPUH, BO3SMOXKHOCTH YCIIEHITHOTO IPOI0JIKEHUsT 00pa30BaHuUs 110
CHEIHAIbHOCTSIM, HE CBA3aHHBIM C NMPUKJIAJHBIM HCIIOIb30BaHHEM F€OMETPHH.

[IporpaMmma mo reomerpuu Ha ©0a30BOM ypOBHE IMpelHa3HAu€Ha UIg OO0YyYarolMXcs
CpeIHeW IIKOJbl, HE HCHBITHIBABIIMX 3HAUYUTENIBHBIX 3aTPyAHEHUH Ha YPOBHE OCHOBHOTO



obmero obpazoBanus. Takum oOpa3om, oOydaromuecs Ha 6a30BOM YpPOBHE JOJKHBI OCBOUTH
o0Imye MaTeMaTHYECKUE YMEHHsI, CBS3aHHBIE CO CHEIM(PHUKON T€OMETPUH U HEOOXOIUMBIE IS
JKU3HU B COBpEMEHHOM oO11ecTBe. Kpome 3T0ro, OHM UMEIOT BO3MOXHOCTh U3YYUTh F€OMETPUIO
Oosee riyO0OKO, €cii B JalbHEWUIIEM BOSHHUKHET HEOOXOJAMMOCTh B FT€OMETPHUUECKUX 3HAHUSIX B
npodecCuoHaNbHOM NeSTeNbHOCTH.

JlocTiokeHue el OCBOCHUS MPOrpaMMBbl 00€CIICUNBACTCS PELICHUEM COOTBETCTBYIOIINX
3agad. [IpuoputeTHbIMU 3a1auaMi OCBOCHHUSA Kypca «I eomeTpun» Ha 6a3oBoM ypoBHe B 10—11
KJ1accax SIBIISIFOTCSA:

e (dopMupoBaHHE NPEACTABICHUS O TEOMETPHUM KaK YacTH MHUPOBOH KYJIbTYyphl U

OCO3HaHHUE €€ B3aUMOCBSI3U C OKPY>KAIOIIUM MUPOM;

e (QopmupoBaHuE TMpEACTABICHUS O MHOTOTPaHHMKAX M TejaxX BpallleHUs Kak o
BaXHEHIIINX MaTeMaTHYECKUX MOJEINSX, MO3BOJISIONINX ONUCHIBATh U U3y4aTh Pa3HbIE
SBJICHUS OKPY>KAIOILIETO MUPA;

e (QopmupoBaHuE yMEHHs PACllO3HABATh HA UYEPTEkKaX, MOJCIAX U B PEalbHOM MUPE
MHOTOTPAaHHHUKH U TeJa BpaIlleHHS,

® OBJAJICHHE METOJaMH pelIeHHUs 3a7ad Ha T[OCTPOSHUS Ha H300paKeHUSIX
IIPOCTPAHCTBEHHBIX (UTYD;

e (opMupoBaHHE yMEHHUS ONEPUPOBATH OCHOBHBIMHU IOHSTHUSMU O MHOTOTPAaHHHKAX H
TeJIaX BpAIleHHUs U UX OCHOBHBIMH CBOICTBaMU;

e OBJIQJICHUE AJTOPUTMAMHU PEIICHUS OCHOBHBIX THIOB 331a4; (opMHUpOBaHHE yMEHUS
IPOBOAMTH  HECJIOXHBIE JOKa3aTelbHbIE  pacCyXkJE€HHS B  XOJ€  pELICHUS
CTEpEOMETPUYECKUX 3a/1a4 U 33124 ¢ IPAKTUYECKUM COJICPKAHUEM;

® pa3BUTHE MHTEJUIEKTYaJlbHBIX W TBOPYECKMX CHOCOOHOCTEM  oOyuaromuxcs,
MO3HABATEJIbHOM aKTUBHOCTH, UCCIIE0BATEILCKUX YMEHUHN, KpUTHYHOCTH MBIIIUIEHUS;

e (dopmupoBaHue (QYHKIIMOHAIBHOW TPAMOTHOCTH, PEJICBAHTHOW TE€OMETPUH: YMEHHUE
pacrio3HaBaTh MPOSBICHUS T€OMETPUYECKUX TOHATHH, 00BEKTOB U 3aKOHOMEPHOCTEN B
pEeaTbHBIX JKW3HEHHBIX CUTYAlMsIX W TPU W3YUYEHUH JPYTUX YYEOHBIX IPEIMETOB,
NPOSIBJIICHUS] 3aBUCHUMOCTEH M 3aKOHOMEPHOCTEH, (OpMYIHpPOBAaTH WX Ha S3BIKE
reOMETpUM M  CO3/1aBaTh T'€OMETPUUYECKHE MOJENH, MPUMEHSITh OCBOEHHBIN
TreOMETPUYECKUI  ammapaT Uil pelleHus NPaKTUKO-OPUEHTHPOBAHHBIX —3ajad,
UHTEPIPETHPOBATH U OIICHUBATH TTOJYICHHBIC PE3yJIbTaTHI.

OTIMYIHATENBHON 0COOCHHOCTHIO TIPOTPAMMBI SIBISIETCSI BKIIFOUEHUE B KYPC CTEPEOMETPUH

B Hayalle €ro U3yueHHWs 3aJady, pellaeMblX Ha YPOBHE WHTYUTHUBHOTO TIIO3HAHUS, U
ornpeneN€HHBIM 00pa30M OpraHM30BaHHAs paboTa HAJ HUMH, YTO CIIOCOOCTBYIOT Pa3BUTHIO
JIOTHYECKOTO ¥ TPOCTPAHCTBEHHOTO MBIIUICHUS, CTHUMYJIHUPYET MPOTEKAaHHE WHTYHUTHBHBIX
MIPOLIECCOB, MOTUBUPYET K JajbHEHIIEMYy U3yUEHHIO IPEIMETA.

[Ipeamourenue OTAAETCS HArIATHO-KOHCTPYKTUBHOMY METONY OOy4YeHHs, TO €CTh
TEOpPETUYECKHE 3HAaHUS HMMEIOT B CBOEH OCHOBE YYBCTBEHHOCTb IPEIMETHO-IPAKTHUYECKOM
NEeSITeTPHOCTH. Pa3BUTHE TIPOCTPAHCTBEHHBIX TIPEACTABICHWH Yy ydYamumxXcsi B  Kypce
CTEpEOMETPUU MPOBOJUTCS 3a CUET pPeIlleHus 3a/a4 Ha CO3/JaHUE MPOCTPAHCTBEHHBIX 00pa30B U
3aJa4 Ha OINEpHpOBaHUE IPOCTPAHCTBEHHBIMU oOpazamu. CozgaHue oOpaza HPOBOAUTCA C
OTIOPOil Ha HAIJISITHOCTh, @ OTIEPUPOBAHNE 00pPa30M — B YCIOBUSAX OTBJICUEHHS OT HATJISAIHOCTH,
MBICIIEHHOTO U3MEHEHHSI €r0 HCXOJHOT'O COepPIKaHuUSI.

OcHOBHBIE coaepkaTenbHble JuHMM Kypca «l'eomerpum» B 10-11 kmaccax:
«MHuororpanHukmn», «IIpsiMble U TIJIOCKOCTU B MPOCTPAHCTBEY, «Tena BpameHus», «BekTopsl u
KOOPJAMHATHI B MPOCTpaHcTBe». DopMupoBaHue JOTHUECKUX YMEHUH pacrpeaessieTcss He TOJIbKO



10 COJAEPKATeNbHBIM JIMHHUSIM, HO W 10 TojaaM oOydeHHWsl Ha YpPOBHE CpPEIHEro OO0IIero
o0Opa3oBaHusl.

Conepxanne 00pa3oBaHMs, COOTBETCTBYIOIEE MPEIMETHBIM pe3ylbTaTaM OCBOCHUS
paboueii mporpamMMBbl, pactpeieIEHHBIM 0 TOAaM 00yUYeHHsI, CTPYKTYPUPOBAHO TaKUM 00pa3oMm,
9TOOBl  OBJQJICHUE TI'EOMETPUYECKMMH TOHATUSMH WM HaBbIKAMH  OCYIIECTBIISLIOCH
MOCJIEIOBATEIbHO U IOCTYNATENbHO, C COOJIIOJICHMEM IPUHIMIIA MPEEMCTBEHHOCTH, YTOOBI
HOBBIC 3HAHUS BKJIFOYATUCH B OOIIYI0 CHCTEMY IeéOMETPUIECKHX MPEACTABICHUH 00yJarOIINXCs,
pactupsisi 1 yriayousisi e€, o0pas3yst IpOYHbIE MHOKECTBEHHBIE CBSI3H.

MECTO YYEBHOI'O KYPCA B YYEBHOM IIVTAHE

Ha u3yuenne reomerpun orBoauTcs 2 yaca B Hegento B 10 kimacce u 1 yac B Hegeno B 11
KJ1acce, BCero 3a JiBa roga oOyueHwus - 102 y4eOHBIX yaca.



COJAEP)KAHUE YYEBHOI'O KYPCA
10 KJIACC

IIpsimble ¥ MI0CKOCTH B IPOCTPAHCTBE

OcHOBHbIE MOHATUS CTEpEOMETpUH. Touka, IpsiMasi, INIOCKOCTh, pocTpaHcTBo. [lonaTue
00 aKCHOMaTHYECKOM MOCTPOEHUHU CTEPEOMETPUH: AKCUOMBI CTEPEOMETPHUHU U CIIEJICTBUS U3 HUX.

B3auMHOe pacnosiokeHue MpsIMBIX B MPOCTPAHCTBE: NEPECEKAIOIINECS, NapaJIIeIbHbIE U
cKpemuBawpIuecs npsamsle. llapainenbHOCTh MNpPAMBIX M INIOCKOCTEH B MPOCTPAHCTBE:
napajuieJbHble NpPsIMbIE B IPOCTPAHCTBE; MAPAUIEIBHOCTh TPEX NPSIMBIX; MNapalIeIbHOCTh
OpsIMOH M IUIOCKOCTH. YIUIBI C COHAIpPaBJIEHHBIMU CTOPOHAMH; Yrojd MEXIy MpSMbIMH B
npoctpaHcTBe.  [lapanienbHOCTh  IUIOCKOCTEW:  MapajulelibHblE  IUIOCKOCTH;  CBOMCTBA
napajuleNbHBIX TiockocTei. [IpocTeiiume mpocTpaHcTBEHHBIE PUTYPHI HA TIIOCKOCTHU: TETPAdP,
Ky0, mapaJuieNienune; IoCTPOCHUE CEUCHU.

[lepnieHAUKYIApHOCTh OPSIMOM U IUIOCKOCTU: MEPHEHIUKYJISpPHbIE MpsSMble B
IPOCTPAHCTBE, TMpSMBbIE NapajulebHblE M MEPHEHIUKYJISIPHbIE K IUIOCKOCTH, HPU3HAK
NEePHEHAUKYISIPHOCTA TOPSIMOM U IJIOCKOCTH, TEOpeMa O TMpsAMOW NEepHeHAUKYISPHON
IJIOCKOCTH. YTJIbl B MPOCTPAHCTBE: YTOJ MEXAY MPSIMOM U IJIOCKOCTBIO; JABYTPaHHBIM yroJl,
JUHEHHBINA yron AByrpaHHoro yria. [lepneHaukysasp U HaKJIOHHBIE: PACCTOSIHUE OT TOYKU O
IUIOCKOCTH, PACCTOSHUE OT MpPSIMOM 1O TUIOCKOCTH, TPOEKIHs (GUTyphl Ha IUIOCKOCTb.
[lepneHAUKyYISIPHOCTD TUIOCKOCTEN: MPU3HAK NMEPIEHIUKYISIPHOCTH ABYX IUIocKocTel. Teopema
0 TPEX NMEPIEHIUKYIIApax.

MHoOrorpaHHuKHu

[ToHsiTHE MHOTOrpaHHMKA, OCHOBHBIE JJIEMEHTHl MHOTOIPDAaHHUKA, BBIMYKJIbIE U
HEBBINYKJIbIE MHOTOIPAHHUKH; Pa3BEPTKA MHOTOrpaHHMKA. [Ipu3ma: n-yroiapHas npu3Ma; rpaHu
¥ OCHOBAHHUS MPU3MBI; MPsMasi U HaKJIOHHAsI IPU3MbI; OOKOBAs U TMOJIHAS IOBEPXHOCTH MIPU3MBL.
[Tapannenenunen, NpsAMOYroJIbHBIN Napajuiesienunes U ero coiictBa. [lupamuaa: n-yronapHas
NUpaMujia, TpaHU M OCHOBAaHUE NHUPaMUJbl; OOKOBask M MOJIHAS MOBEPXHOCTh MNHPAMUIbL;
npaBUjbHAasl W YyCEUEHHas MNUpaMuJa. OJIEMEHThl Mpu3Mbl W nupamuibl. [IpaBuiibHbBIE
MHOTOIPAHHUKHU: TMOHSITHE NPaBUIBHOTO MHOTIOTPAHHUKA; MpPaBWIbHAS MpU3Ma M NpaBUIIbHAs
NUpaMK/ia; MpaBUiIbHAas TPEeyroibHasi MUpaMuia U IpaBUIbHBIN TeTpasap; kyO0. [IpencraBnenue
O TMpaBWIbHBIX MHOTOTPaHHHMKAX: OKTa’ap, JoJeka’Ap U ukocadap. CedeHus OpuU3Mbl U
MUPaMU/IBL.

CuMMeTpuss B NIPOCTPAHCTBE: CUMMETPHUSI OTHOCUTEIBHO TOUYKH, INPSAMOM, MIOCKOCTH.
DOneMeHThl CUMMETPHUH B UpaMuiax, napaienenurnenax, IpaBuIbHbBIX MHOTOTpaHHHUKAX.

Bbruncnenue 31€MeHTOB MHOTOTPaHHUKOB: pEOpa, nuaroHanu, yribl. [lnomans GokoBoi
MOBEPXHOCTU M TIOJHOM IOBEPXHOCTH MPSMOM MNpPHU3MBI, IJIOLIAAb OCHOBAHMUW, TeOopema O
OOKOBOW TMOBEPXHOCTH MpsAMON mpu3Mbl. [lnomans OGOKOBOM MOBEPXHOCTH U MOBEPXHOCTH
NPaBWIBHON NMHUpamMuAbl, TeopeMa O Iulouiaau yceu€HHo nupamuiabl. [loHsTHe 00 00BEME.
O0bEM upaMuIbl, IPU3MBIL.

[lonoOuele Tema B mpocTpaHcTBe. COOTHOWICHHS MEXIY IUIOMAASIMU TOBEPXHOCTEH,
00BEMamMK MOJOOHBIX TEIl.

11 KUIIACC

Tesa BpaleHus



[MunuHapuyeckas MOBEPXHOCTh, O00pasylolie UWINHIPUYECKONH TOBEPXHOCTH, OCh
WIMHAPUYECKON MOBEepXHOCTH. LIMIuHIp: OCHOBaHUS U OOKOBasi MOBEPXHOCTh, 0Opa3yromas u
0Cb; TUIOIAAb OOKOBOM U MOJHOM MOBEPXHOCTH.

Konuueckass moBepXHOCTb, 00pa3yrolMe KOHUYECKOW IMOBEPXHOCTHU, OCh W BEpIIMHA
KOHUYecKkol mnoBepxHOcTH. KoHyc: ocHOBaHWME M BeplIMHA, OOpa3yromias U OCh; IUIOMIAb
OOKOBOW W TOJHON MOBEPXHOCTH. YCEU€HHBIN KOHYC: 00pa3ylolue M BHICOTA; OCHOBAaHUS U
OOKOBast TIOBEPXHOCTb.

Cdepa u map: ueHTp, paauyc, IuaMeTp; IUIOHIalb MOBEpXHOCTU cdepbl. Bzaumuoe
pacrnosoxeHue cepsl U IIIOCKOCTH; KacaTelbHas INIOCKOCTh K cdepe; IIomaib chepsl.

N3o00pakeHue e BpalieHus: Ha II0CKocTU. Pa3BépTka HUIUHIpA U KOHYCA.

KomOuHanuu Tten BpalieHWs ¥ MHOTOTPaHHMKOB. MHOIOIpaHHUK, OINHCAHHBIA OKOJO
cdepsl; cdepa, BiMcaHHAs B MHOTOTPAHHUK, UJTH TEJIO0 BpallleHUs.

[Tonsitue 00 o0béMe. OcHOBHBIE CcBoiicTBa 00BEMOB Ten. Teopema 00 o00bEMe
MPSIMOYTOJIBHOTO Tapaiiesienumnena u cieactsus w3 He€. O0BEM mwmHIpa, kKoHyca. O0BEM
nrapa ¥ Iiomasib cepsl.

[Tonobubie Tena B mpocTpaHcTBe. COOTHOIICHUS MEXKIY IUIOMAASIMH TOBEPXHOCTEH,
00BéMaMu ITOJOOHBIX TEI.

Ceuenust mwiMHIApa (MapauielbHO MW NEPHCHAMKYISIPHO OCH), CEYEHHUsI KOHyca
(mapaenbHOE OCHOBAHUIO U POXO/ISIIEE Yepe3 BEPLINHY), CEUEHUS 111apa.

BekTOpbl M KOOPAUHATHI B IPOCTPAHCTBE

BekTop Ha minockoctu U B mpocTpancTBe. CloKeHue 1 BBIYUTAaHHE BEKTOPOB. Y MHOKEHHUE
BEKTOpa Ha uucio. PaznoxeHue BekTopa Mo TpEM HEKOMIUIaHApHBIM BekTopam. [IpaBuio
napajuienenunena. Pemenue 3aiay, CBsI3aHHBIX ¢ IPUMEHEHHUEM ITPaBWJI JCHCTBHUI C BEKTOpaMHu.
[IpssMmoyronbHas cucrema KOopauHAaT B mpocTpaHcTBe. Koopaumnatsl Bektopa. IIpocrelimue
3a7a4yl B KOOpJAMHATax. Yroid Mexay BekTopamu. CKalgpHOE NPOM3BEIECHUE BEKTOPOB.
Boruncnenue yrioB MexAy NPSMBIMU U IUIOCKOCTAMHU. KOOpIuHATHO-BEKTOPHBIA METOJ IpU
pelIeHNH TeOMEeTPUUYECKUX 3a/1a4.



IINTAHUPYEMBIE PE3YJIbTATDBI
JIMYHOCTHBIE PE3YJIBTATHI

JIndHOCTHBIE PpEe3yNbTAaThl OCBOCHHS IMpOrpamMmbl yueOHOro mnpenmera «MaTemaTukay
XapaKTEepU3YIOTCSI:

I'paxxnanckoe BocnuTanmue:

c(OpPMUPOBAHHOCTHIO TPAKIAHCKOM TMO3MIMHM OO0y4aromierocss Kak akKTUBHOTO U
OTBETCTBEHHOI'0 4WIEHAa POCCUMCKOro OO0IIeCTBa, MPEACTABICHUEM O MaTEeMAaTHYECKUX OCHOBAX
(GYHKIIMOHUPOBAHUST PA3IUYHBIX CTPYKTYp, SBICHHUM, Mpolenyp TIpakJaHCKOro oOmiecTBa
(BBIOOpBI, OMPOCHI U Tp.), YMEHHEM B3aUMOJCIHCTBOBATh C COLHUAIBLHBIMU HHCTUTYTAMU B
COOTBETCTBUU C UX (PYHKIMSIMHU U Ha3HAYCHUEM.

IHaTpuoTuyeckoe BocIMTaHUE:

c(hOpPMUPOBAHHOCTHIO POCCUICKON IPaXKTAHCKOW MIACHTUYHOCTH, YBAXKEHUS K MPOILIOMY
U HACTOALIEMY pPOCCUUCKOM MaTeMaTHKH, LEHHOCTHBIM OTHOIIEHHEM K JIOCTH)KEHUSIM
POCCHICKMX MAaT€MaTUKOB M POCCHUHUCKOM MAaTEMAaTHYECKOM IIKOJIbI, K HCIOJb30BAHUIO ITUX
TOCTHKEHUH B IPYTHX HayKaX, TEXHOJIOTUAX, cpepax SKOHOMHKH.

JIyXOBHO-HPABCTBEHHOI'0 BOCIIUTAHMS:

OCO3HAHHMEM JIYXOBHBIX IIEHHOCTEM pOCCHIICKOro Hapoja; chHOpMHUPOBAHHOCTHIO
HPABCTBEHHOI'O CO3HAHMSI, 3TUYECKOTO MOBEACHUS, CBA3AHHOIO C MPAKTUYECKUM IPHUMEHEHUEM
JOCTH>KEHUI HAyKU U JIEATEIbHOCTBIO YYEHOr0; OCO3HAHHWEM JIMYHOTO BKJIa/Ja B MOCTPOEHUE
YCTOHYHBOTO OyIYIIETO.

JcTeTHYecKoe BOCIIUTAHHUe:

ACTETUYECKUM  OTHOLIEHWEM K MHpYy, BKJIIOYas 3CTETUKY  MaTeMaTH4YeCKHX
3aKOHOMEPHOCTEH, OOBEKTOB, 3ajay, pELIeHUH, pPacCyXIEeHUH; BOCIPUMMYHMBOCTHIO K
MaTE€MaTUYECKUM aCTeKTaM Pa3IuvyHbIX BUOB UCKYCCTBA.

Du3nyecKoe BOCIUTAHHUE:

c(OpMUPOBAHHOCTBIO YMEHMSI NPUMEHATh MaTeMaTHYeCKHEe 3HAaHUS B MHTEpecax
310pOBOTO U 0e30macHOro obpasa >KU3HH, OTBETCTBEHHOIO OTHOLIEHHS K CBOEMY 370pPOBBIO
(3mopoBoe muTaHUe, cOATAaHCUPOBAHHBIA PEKUM 3aHSATHH U OTHbIXa, peryispHas (uznueckas
AKTUBHOCThH); (PU3MUECKOrO COBEPIIEHCTBOBAHUS, MPU 3aHATUSAX CIIOPTUBHO-030POBUTEIHHON
JESITENIbHOCTBIO.

TpyaoBoe BocnnuTaHue:

TOTOBHOCTBIO K TPYAY, OCO3HAHWEM LEHHOCTH TPYAOIIOOUS; MHTEPECOM K Pa3IHMYHBIM
chepam mpodhecCHOHATBFHON AESITeNbHOCTH, CBSI3aHHBIM C MaTEMaTHKON U €€ MpUIIOKEHUSIMU,
YMEHHMEM COBEpIIaTh OCO3HAHHBIN BBIOOP Oyayliel mpodeccuu U peaar3oBbIBaTh COOCTBEHHbBIE
KU3HEHHbIE IIJIaHbl; TOTOBHOCTHIO M CIIOCOOHOCTBIO K MaTeMaTHUECKOMY OOpa3OBaHHUIO H
caM000pa30BaHUIO Ha MPOTSHKEHUH BCEH J>KM3HM; TOTOBHOCTHIO K AKTUBHOMY Y4YacTHIO B
pEelIeHNU IPAKTUYECKUX 33/1a4 MaTeMaTUYeCKOM HallpaBI€HHOCTH.

JKO0JI0rH4ecKoe BOCIIUTAHME:

c(OPMHPOBAHHOCTHIO HKOJOTMUYECKOW KYJIbTYPHI, NMOHUMAHHEM BIMSHUS COLHAIBHO-
HPKOHOMHYECKUX IPOLIECCOB HA COCTOSHUE NPUPOAHOW M COLMAIBHOM Cpefbl, OCO3HAHUEM
I100aTbHOTO  XapakTepa JKOJOTMYECKUX  MpoOJieM; OpueHTaluel Ha  [pUMEHEHHe
MaTeMaTUYeCKUX 3HAHUN Ui pelieHusl 3a7ad B 00JIacTU OKpYXKaloule cpelbl, MIaHUPOBaHUS
MIOCTYIKOB M OLIEHKH UX BO3MOXHBIX IMOCJIEICTBUMN AJIs1 OKPY)KAIOIIEH CPEJIbI.

IleHHOCTH HAYYHOI'O MO3HAHMSA:



C(OPMHPOBAHHOCTBIO MHUPOBO33PEHUS, COOTBETCTBYIOLIETO COBPEMEHHOMY YPOBHIO
pa3BUTHS HAyKH M OOIIECTBEHHON MPaKTHKH, TOHUMAHUEM MaTeMaTUYeCKON HAayKH Kak chepbl
YeJI0OBEUYECKON JESATENIbHOCTH, ITAOB €€ pa3BUTUS U 3HAYMMOCTH Ui pa3BUTUS LMBUIN3ALUY;
OBJIAJICHUEM S3BIKOM MAaTE€MaTUKU M MaTeMAaTUYECKOM KyJIbTYpOHW KAaK CPEICTBOM ITO3HAHUSA
MHUDPA; TOTOBHOCTBIO OCYILECTBJISATH IIPOEKTHYKD M HMCCIEIOBATEIBCKYH JEATEIBHOCTh
MHAMBUAYAJIBHO U B TPYIIIIE.

METAINIPEIAMETHBIE PE3YJIbTATBI

MetanpeameTHble pe3yabTaThl OCBOEHUS IPOrpaMMBbl yueOHOTo npeaMera «MaremMaTtukay
XapakTepU3yIOTCS  OBJAJCHHUEM  YHUBEPCAIBHBIMU  HO3HABAMENbHbIMU  OeliCMEUaMi,
VHUBEPCANbHLIMU — KOMMYHUKAMUBHBIMU — OCUCMBUAMU,  VHUBEPCATbHLIMU — Pe2yNsAMUSHbIMU
Oelicmeusimu.

1) Vuueepcanvhvie nosnasamenvuvle oeticmsus, obecnewusarom opmuposanue 6A306b1x
KOCHUMUBHBIX NPOYECcco8 obyyaowuxcs (0ceoeHue memooo8 NO3HAHUSL OKPYHCAIOWEe20 MUpa,
npuUMeHeHUe 102ULEeCKUX, UCCIe008aMeNbCKUX Onepayull, yMeHull pabomams ¢ ungopmayueli).

Ba3zoBble Jioruyeckue eiicTBUS:

® BBIBISATH M XapaKTEPU30BaTh CYIICCTBCHHBIC NMPU3HAKK MaTEMATHYECKHX OOBCKTOB,
MOHSTHUM, OTHOIIEHUN MEXIYy MOHATUSIMH; (HOPMYIUPOBATH OMpEIeNICHUs MOHSITUM;
YCTaHABIIMBAThH CYIICCTBCHHBIN MPU3HAK KiIacCH(DHUKAIIMN, OCHOBAHUS ISl 0000IIeHUs
Y CpaBHCHUS, KPUTEPUH TIPOBOIUMOTO aHATIN3A;

® BOCIPHUHHMATH, (DOPMYIIHPOBATh W MPEOOPA3OBHIBATL CYXKICHUS: YTBEPIUTCIBHBIC H
OTpUIIATENIbHBIC, SAMHIYHBIC, YACTHBIC U O0IIUE; YCIIOBHEIE,

® BBIABIIATH MATEMATHUYECKUE 3aKOHOMEPHOCTH, B3aMMOCBSI3H U ITPOTUBOPEUHS B (haKTax,
JAHHBIX, HAOMIOACHHUSIX W YTBEPXKIACHHSX; IpEIarath KPUTEPHH IS BBISIBICHUS
3aKOHOMEPHOCTEN U IIPOTUBOPEYUIL;

® JleNaTh BBIBOJIBI C HCIIOJIb30BAHMEM 3aKOHOB JIOTUKH, JACITYKTUBHBIX M WHIYKTHBHBIX
YMO3aKTFOUeHUN, YMO3aKIFOUeHUH 110 aHAIIOTUH;

® IPOBOJUTH CAMOCTOSTEIIHHO JOKA3aTeIbCTBA MATEMATHICCKUX YTBEPKIACHHUH (TIPSMBIC
U OT TPOTUBHOTO), BBICTPAMBATh AaAPryMEHTAIMIO, NPUBOAUTH TMPUMEPHI U
KOHTPIIPUMEPHI; 000CHOBBIBATH COOCTBEHHBIC CYKJICHUS U BBIBO/IBI,

e BBIOMpATh Croco0 perieHus y4eOHOUW 3amauu (CpaBHUBAaTh HECKOJBKO BapUAHTOB
peleHus, BEIOUpaTh HanOoJee MOIXOASMIINANA ¢ YIETOM CaMOCTOSTEIIEHO BBIJICIICHHBIX
KpUTEPUEB).

ba3oBrble uccienoBare/bCKue 1eHCTBHA:

® HCIOJNB30BaTh  BOMPOCHI  KAaK  HMCCICAOBATEIIBCKUH  MHCTPYMEHT  IO3HAHWS;
dbopMynHUpOBaTh BOIPOCHI, PUKCUPYIOIINE TPOTHBOPEUHE, MPOOIEeMy, yCTaHABIUBATh
HUCKOMO€ U JaHHOe, (OpPMHUPOBATH THUIIOTE3y, APTYMEHTHUPOBATH CBOK MO3UIIHIO,
MHEHHUE;

® TMPOBOJUTH CAMOCTOSITEIHPHO CIUIAHUPOBAHHBIM JKCIEPUMEHT, HWCCIEIOBAaHUE II0
YCTAaHOBJICHHIO OCOOCHHOCTEH MaTeMaTHyecKoro oObeKTa, SBICHHS, Mpoliecca,
BBISIBJICHHUIO 3aBUCUMOCTEH MEXy OOBEKTaMH, SIBICHUSMU, MPOIIECCAMHU;

® CaMOCTOATENHbHO (OopMyaUpoBaTh OOOOIICHUS W  BBIBOJABI 1O  pe3yjbTaTaM
MPOBEAEHHOTO HAOTIOJCHMS, UCCIEAOBAHUS, OIEHUBATh JOCTOBEPHOCTh MOTYUYEHHBIX
pe3yJbTAaTOB, BEIBOJIOB U 0000IICHMIA;



® [IPOTHO3UPOBATH BO3MOXKHOE Pa3BUTHE MPOILIECCA, a TAKXKE BBIABUTATh MIPEIITOI0KECHUS
0 €ro pa3sBUTUU B HOBBIX YCIIOBUSX.

Pabora ¢ unopmanmeii:

® BBUIBJIATH AeUUUTH HHPOPMALMK, TaHHBIX, HEOOXOAUMBIX JJIsl OTBETa HA BONPOC U
JUIsl pELICHUs 3a1a4H;

e BbpIOMpaTh MH(GOPMALMIO M3 HCTOYHUKOB PpA3JIMYHBIX THUIIOB, AaHAJIU3UPOBATbH,
CHCTEMAaTH3HPOBAaTh U HWHTEPIPETUPOBATh MH(OPMAIMIO PA3IMYHBIX BUIOB U (HOpM
IIPEJICTaBJICHHUS;

® CTPYKTYpUpPOBaTh HUH(POPMALUIO, TPEACTaBIATH €€ B pa3IuyHbX (opmax,
WITIOCTPUPOBATh IpadMuecKy;

® OIICHWBaTh HAAEKHOCTh HMHPOPMALUHU IO CAMOCTOSTEIBHO CHOPMYIUPOBAHHBIM
KPUTEPHUSM.

2) Vuueepcanvuvie kKommyHukamuenvie oelicmsus, odecneuusarom c@opmuposaHHocms

COYUATILHBIX HABLIKOG 00YUAIOUUXCA.

O0menue:

® BOCIPUHHUMATH U (HOPMYIHPOBATH CYKJIEHHS B COOTBETCTBUH C YCIOBUSMH U IEISIMHU
OOLIeHMs; SICHO, TOYHO, I'PaMOTHO BBIPaKaTh CBOI TOUYKY 3PEHHUS B YCTHBIX U
IIMCbMEHHBIX TEKCTaX, 1aBaTh MOSICHEHUS 110 XOAY PEIIEHUs 3a1auyl, KOMMEHTUPOBAaTh
IIOJIyYEHHBIH PE3yJIbTaT;

e B X0Jie 00CYX/I€HUS 3aJ]aBaTh BOIPOCHI MO CYILECTBY 00CYKIaeMOI TeMbl, IPOOIIEMBI,
pemaeMoil  3ajaud, BbBICKa3bIBaTh WJAEH, HAICJIEHHbIE HAa TOUCK pPELIEHUs;
COMOCTABJISITh CBOU CYKICHHS C CYXACHHUAMHU JpYIMX YYacTHHUKOB JHAaJIoOra,
OoOHapyKUBaTh pazIMune U CXOJCTBO MO3ULHUI; B KOPPEKTHOI dopme GpopMyIrpoBaTh
pa3HOrIacHsi, CBOM BO3PAKEHUS;

® [IpEeACTaBIATH PE3yJbTaThl PELICHUS 3a7aud, SIKCIEPUMEHTA, UCCIEA0BaHUs, IPOEKTa;
CaMOCTOSITENIbHO BBIOMpATh (popMaT BHICTYIUIEHUS ¢ Y4ETOM 3a7ay IMpe3eHTAlUH U
0COOEHHOCTEHN ayAUTOPHH.

CoTpyaHunuecTBo:

® [IOHMMaTh U HUCIOJIb30BaTh NMPEUMYILIECTBA KOMAHAHONW W WHIUBUAYAIbHOW pabOTHI
IpU pelleHuH Y4eOHbIX 3ajay; MPUHUMATh 1E€lb COBMECTHOW JESTEeIbHOCTH,
IUIAaHUPOBaTh OPTaHM3ALMI0 COBMECTHOM paboThl, pacmlpeneisTb BHUIbI PadoT,
JIOTOBAapMUBAThCS, OOCYXKJaTh IPOLECC M pe3yapTaT padoThl; 0000IIaTh MHEHUs
HECKOJIBKHX JTIOACH;

e y4yacTBOBaTh B IPYMIOBBIX opmax paboThl (00CykaAeHUs, 0OOMEH MHEHUH, «MO3TOBbIE
HITYPMbI» W UWHBIE); BBINOJIHATH CBOIO 4YacTb pabOThl UM KOOPAMHHUPOBATH CBOU
JNENCTBUS C IPYTUMH YWIEHAMHU KOMaH/bl; OLIEHUBATh KaueCTBO CBOEr0 BKJIaJa B 00N
IPOAYKT 110 KPUTEPUSM, CHOPMYTUPOBAHHBIM YUaCTHUKAMU B3aUMOJICHCTBHUS.

3) YVuusepcanvuvie pecynamuensie oelicmeus, obecneuusarom Gopmuposanue cCmvlcio8bix

YCMAHOB0K U HCUSHEHHBIX HABbIKOE TUYHOCTIU.

Camoopranusauus:

®  COCTaBJIATH IUIAH, AJITOPUTM PELICHUs 3a/1a4, BBIOMPATh CIOCOO PELIeHUs C yUETOM
UMEIOIUXCS PECYPCOB U COOCTBEHHBIX BO3MOXKHOCTEH, apryMEHTHPOBATh U
KOPPEKTHPOBATh BAPUAHTHI PEIICHUH ¢ y4ETOM HOBOW MH(POPMALIUH.

CaMOKOHTPOJIb:



e BJaJeTh HAaBbIKAMM IIO3HABATEIBHOM pEe(PIEKCMM KaK OCO3HAHHUS COBEPIIAEMBIX
NEUCTBUII M MBICIUTENBHBIX IPOLIECCOB, WX pE3yNbTAaTOB; BIAJAETh CIOCOOAMHU
CaMOIIPOBEPKH, CAMOKOHTPOJISI Ipolecca U pe3yibTaTa pPEUICHUs MaTeMaTHYeCKOM
3a/1a4i;

® [peABUAETh TPYJHOCTH, KOTOPHIE MOT'YT BO3HUKHYTh IIPH PELICHUM 33Ja4d, BHOCHUTH
KOPPEKTHBBI B JCITEIHHOCTh Ha OCHOBE HOBBIX OOCTOSATENBCTB, JaHHBIX, HAWJICHHBIX
OIIMOOK, BBISIBICHHBIX TPYTHOCTEH;

® OIICHUBAaTh COOTBETCTBHE pE3yJbTaTa LEIA U YCIOBUSAM, OOBSCHATH INPUYMHBI
JOCTHKEHUSI WM HEIOCTHXKEHUS Pe3yJIbTaTOB JAEATEIbHOCTH, HAXOIWTh OILINOKY,
JaBaTh OLIEHKY MPUOOPETEHHOMY OIBITY.

INPEJIMETHBIE PE3YJIBTATbBI
10 KUIACC

OrniepupoBaTh NOHATHSAMU: TOUKA, MPsIMasi, TNIOCKOCTb.

[IpuMeHATh aKCHOMBI CTEPEOMETPUH U CIICJICTBUS U3 HUX MPU PEIICHUU T€OMETPUUYECKUX
3ajad.

OnepupoBaTh MNOHATUSIMU: TAPaUIEIBHOCTh M MEPHEHAUKYISIPHOCTh MPSMBIX U
IJIOCKOCTEM.

KnaccuduiupoBats B3auMHOE pacloioKeHUE MPSIMBIX U TUIOCKOCTEN B MPOCTPAHCTRBE.

OnepupoBaTh TOHATUSMHU: JIBYTPAaHHBIA Yroj, TpaHH [ABYIPAHHOTO yria, pedpo
JBYTPAHHOI'O YTIJIa; TMHEHHBIN Yrojl ABYTPaHHOTO yIiia; rpagyCcHasl Mepa JBYIPaHHOIO yrIJa.

OrnepupoBaTh MOHSATUSMU: MHOTOTPAHHUK, BBIMYKJIBIA W HEBBITYKJIBI MHOTOTPaHHUK,
AJIEMEHTHI MHOTOTPaHHUKA, TTPABUIILHBIN MHOTOTPAaHHUK.

Pacnio3naBaTh OCHOBHBIE BBl MHOTOTPAHHHKOB (MHUpaMHAA; MPU3MA, MPSIMOYTOJbHBIN
napanjenenurnes, Kyo).

KnaccudumupoBarh MHOTOTpaHHUKM, BbIOMpas OCHOBaHHMS [UIs  KjacCHUUKAIIUU
(BBIMMYKJIBIE W HEBBIMYKJIbIE MHOTOTPAHHHWKH; TPaBUJIbHBIE MHOTOTPAaHHUKH, TPSIMBbIE U
HAKJIOHHBIE IPU3MBI, TapalIeeIUIeIbl).

OrnepupoBaTh NOHATHAMU: CEKYIIas INIOCKOCTh, CEYEHNE MHOTOIPAHHUKOB.

OOBSACHATH MPUHITUTIBI TTOCTPOCHUS CEUCHHH, HCTIONIB3YSI METOJ CJICIOB.

CtpouTh CedeHHs] MHOTOTPAHHUKOB METOJOM CJIEJOB, BBITIOJHSTH (BBIHOCHBIE) TUIOCKHE
YEepTEXKH U3 PUCYHKOB MPOCTHIX O0BEMHBIX (PUTYp: BUJ CBEPXY, COOKY, CHH3Y.

Pemare 3amaun Ha HaxOXICHHE TEOMETPUYECKUX BEIMYMH 1O o0paslnaMm WiIn
aNropuTMaM, TPHUMEHSS W3BECTHBIE AHATUTHYECKHE METOABl TPH PEIICHUH CTaHIapTHBIX
MaTeMaTUYeCKNX 3a7ad Ha BBIYUCICHUE PACCTOSHHN MEXKAY IBYMS TOYKaMH, OT TOYKH JO
MPSIMO#, OT TOYKH JI0 TIOCKOCTH, MEXKY CKPEIIUBAIOIITUMHUCS TTPSIMBIMH.

Pemare 3amaun Ha HaxOXICHHE TEOMETPUYECKUX BEIMYMH 1O o0OpasinaMm WiIu
aNropuTMaM, NPUMEHSS HW3BECTHBIE AHAIMTHUYECKHUE METOJbl NpPH PELIEHWHU CTaHJAPTHBIX
MaTeMaTUYECKUX 33/1a4 Ha BBIYMCICHHE YTJIOB MEXAY CKPEIIUBAIOIIUMUCS MPSIMBIMH, MEXKIY
NPSIMOM U TNIOCKOCTHIO, MEXY TUIOCKOCTSIMH, IBYTPAHHBIX YTJIOB.

Boruncnsate 00bEMBI U TIIOMIAAN TOBEPXHOCTEH MHOTOTPAHHHUKOB (IIPU3Ma, MHpaMua) ¢
npuMEeHeHHeM (OpPMYJ; BBIUMCISATH COOTHOIICHUS MEXIy IUIOMAASIMH TOBEPXHOCTEH,
00bEéMaMu TOJJOOHBIX MHOTOTPAHHUKOB.



OmnepupoBaTh MOHATHSIMH: CHMMETPHsSI B TPOCTPAHCTBE, IEHTP, OChb M IJIOCKOCTh
CUMMETPUU; EHTP, OCh U TUIOCKOCTh CHMMETPHUH (PUTYPHI.

N3Bnekath, npeoOpa3oBbIBaTh U UHTEPIPETHPOBATH WH(GOPMAIMIO O MPOCTPAHCTBEHHBIX
reOMETPUYECKUX QHUTypax, MPEACTABICHHYIO HA YePTEkKaX U PUCYHKAX.

[lpuMeHATh TeoMeTpuuYecKhe (akThl JJIsl PEHICHHs CTEPEOMETPUYECKUX  3ajad,
npeamnojgararomux HECKOJIbKO IaroB pCIICHHA, C€CJIW YCJIOBHA NPUMCHCHUSA 3aJlaHbl B SIBHOU
dopme.

[IpuMeHATh TMPOCTEHIINEe MPOrPaMMHBIC CPEACTBA M 3JICKTPOHHO-KOMMYHHKAIIMOHHBIC
CHCTEMBI [IPU PEIICHUN CTEPEOMETPHUUCCKHX 3a/1ad.

IIpuBoguTh IpUMEPBI MATEMATHYECKUX 3aKOHOMEPHOCTEM B IPUPOJAE U JKHU3HU,
pacrio3HaBaTh MPOSBICHUE 3aKOHOB F'E€OMETPUHU B HCKYCCTBE.

[IpuMeHATh TMOJyYCHHBbIC 3HAHHMS Ha MPAKTHKE: aHAIM3UPOBATh PEAlbHBIC CHUTYAIlMHd U
OPUMEHATh  M3YYCHHbIE TMOHATHS B  TPOIECCEe TMOMCKA  PEHICHHS  MaTeMaTHYCCKH
chopMyIUpPOBaHHON MPOOJIEMBbI, MOJEIUPOBATH pEATbHBIC CUTyallMd Ha SI3bIKE T'C€OMETPHH,
UCCIICIOBATh MMOCTPOCHHBIC MOJICIH C HMCIOJIb30BAHHEM I'€OMETPHUYCCKUX TMOHSATHH U TCOPEM,
ammapara anreOpbl; pemiaTh IPaKTHYCCKUE 3a/1a4H, CBI3aHHbBIC C HAXOXKICHHEM IeOMETPHUYCCKUX
BEJTUYHH.

11 KUIIACC

OmnepupoBatb MOHSITUSMU: WIHHpUYECKast MMOBEPXHOCTb, oOpazymomiue
[UIMHIPUYECKON TTOBEPXHOCTH; IIHIIMHIP; KOHUYECKasi TOBEPXHOCTh, 00pa3yIoNIie KOHHUECKOH
MOBEPXHOCTH, KOHYC; CepruecKas TOBEPXHOCTb.

Pacnio3naBate Tena BpaiieHus (LIWJIMHIp, KOHYC, cdhepa U map).

OOBSICHATH CIIOCOOBI MOTyYEHUS Tell BpallleHHUsl.

KnaccuduimpoBaTs B3auMHOE pacroioKeHue cepbl U MIO0CKOCTH.

OHGpHpOBaTB IIOHATUAMMU. HI&pOBOfI CETMCHT, OCHOBAaHHE CETMCHTA, BbICOTA CCTMCHTA,
IapOBOM CJIOM, OCHOBaHME MIAPOBOTO CJI0S, BBICOTA IAPOBOTO CJIOS; APOBOM CEKTOP.

Bbrancnsate 00BEMBI U TUIOMIAU TTOBEPXHOCTEH TeN BpallleHUs, TeOMETPUUYECKUX Tl C
npuUMeHeHueM (HOopMyIL.

OnepupoBaTh MOHSATUSMHU: MHOTOTPAaHHHUK, BIUCAHHBIM B cdepy M OMHMCAHHBIM OKOJO
cthepsl; chepa, BOUCaHHAS B MHOTOTPAaHHUK WUJTH TEJIO BPAIICHHUS.

BbIYncnsaTe COOTHOIIEHUS MEXKIYy IUIOMIANIMU MOBEPXHOCTEH M 00bEMaMU MOIOOHBIX
Te.

N3o6paxarh u3yyaemble (UIYpbl OT PYKHM M C IPUMEHEHHEM IIPOCTBIX UYEPTEKHBIX
HHCTPYMEHTOB.

BrInonHATh (BEIHOCHBIE) IJIOCKUE YEPTEKU U3 PUCYHKOB MPOCTHIX O0BEMHBIX (GUTYD: BUJ
CBEpXY, COOKY, CHU3Y; CTPOUTH CEYCHHUSI TEJ BPAI[CHHSI.

W3Brekatb, UHTEPIPETUPOBATH U NMPEoOpa30BbIBATh HHPOPMAIMIO O MPOCTPAHCTBEHHBIX
reoMeTpHuecKux GUrypax, mpeiCcTaBlIeHHYIO Ha YepTexaxX U pUCYHKaX.

OnepupoBaTh MOHATUEM BEKTOP B IPOCTPAHCTBE.

BrimoaaaTe ﬂCﬁCTBHH CJIOKCHUA BCKTOPOB, BLIUYUTAHUA BCKTOPOB U YMHOXXCHUS BCKTOpaA
Ha YHCI0, OOBICHATH, KAKUMH CBOMCTBAMH OHHU 00JIaJaloT.

[TpuMeHsTH paBUIIO Napaieienumnea.



OnepupoBaTh MOHATHAMHU: JCKAPTOBBI KOOPAWHATHI B INPOCTPAHCTBE, BEKTOpP, MOIYJb
BEKTOPa, PAaBEHCTBO BEKTOPOB, KOOPAWHATHI BEKTOpPA, YroJl MEXKIY BEKTOpPaMH, CKaJIspHOE
MIPOU3BEICHNE BEKTOPOB, KOJUTMHEAPHBIC U KOMIUIAHAPHBIE BEKTOPHI.

HaxonuTth cyMMy BEKTOPOB M MIPOU3BEACHUE BEKTOPA Ha YUCIIO, YTOJI MEXKIY BEKTOpaMH,
CKaJISIPHOE TIPOM3BE/ICHUE, PACKIIAIBIBATH BEKTOP TI0 JABYM HEKOJUTHHEAPHBIM BEKTOPAM.

3aaBaTh IUIOCKOCTh YPAaBHEHHUEM B JIEKAPTOBOM CHCTEME KOOPIMHAT.

[TpumensTh reoMerpuueckue (HaKThl s PEHICHUS CTEPEOMETPUYECKHMX — 3ajad,
NPEIOIArafoIluX HECKOJIBKO IIaroB PEIICHUs, €CIM YCJIOBUS NPUMEHEHHS 3a/laHbl B SIBHOM
dbopwme.

Pemats mpocreiiye reoMeTpUueCKre 3a1a4M Ha TPUMEHEHUE BEKTOPHO-KOOPAMHATHOTO
MEeTo/a.

Pemrate 3agaum Ha JI0Ka3aTeNbCTBO MATEMATHYECKMX OTHOLICHHA W HAaXOXKICHUE
TCOMETPUYCCKUX BEJIIMYHMH MO 00pa3laM WM aJIrOPUTMaM, IPUMEHsISI U3BECTHBIC METOMBI TIPU
PEIICHUH CTaHIAPTHBIX MATEMAaTHICCKUX 3a]1a4.

[TpuMeHSTh TPOCTEHINNE MPOTrPAMMHEIC CPEIICTBA H JIIEKTPOHHO-KOMMYHUKAIIMOHHBIC
CHCTEMBI TIPU PEIICHUU CTEPEOMETPHUECKUX 33]1au.

[lpuBoUTH TpPUMEpPHI MATEMATHYECKUX 3aKOHOMEPHOCTEH B TPUPOAE U IKU3HH,
pacrno3HaBaTh MPOSIBICHUE 3aKOHOB TEOMETPHH B HICKYCCTBE.

[TpuMeHsTh TIONyYeHHBbIC 3HAHHWS HA MPAKTUKE: aHAIU3UPOBATH PEAJbHBIC CHUTYAIlMH U
OPUMEHATh  HM3YYCHHBIC TOHATHS B  MPOLECCe IMOKWCKA  PEIICHUS  MaTeMaTHYeCKH
c(OpMYITMPOBAHHOW TPOOIEMBI, MOACITUPOBATh PEATbHBIC CHTYallUd HA S3bIKE T'€OMETPHH,
WCCIICZIOBATh TIOCTPOSHHBIC MOJETH C WCIOJB30BAHUEM T'€OMETPHUYSCKUX TOHSTHH U TEOpEM,
amnmapara aJreOpsl; penraTh MPaKTHICCKUE 3a/1a9H, CBI3aHHBIC ¢ HAXOXKJICHUEM I'€OMETPHUCCKUX
BEJIMUKH.



TEMATHYECKOE INTAHUPOBAHHUE

10 KITIACC
KonuyecTBo yacos DJIEKTPOHHbBIE
Ne HaumeHoBaHue pa3iesioB U TeM (uudposbie)
Kourposbuble IIpakTHyeckue
n/n NPOrpamMMmbl Bcero o0pa3oBaTe/bHbIE
padoThI padoThI
pecypcsl
POl
1 B 10
BEAICITHE B CTEPEOMETPIIO https://resh.edu.ru/
’ [IpsiMBIE U TIIOCKOCTH B IPOCTPAHCTBE. 12 1 POl
[TapannenbHOCTb NPSAMBIX U IJIOCKOCTEN https://resh.edu.ru/
[IeprieHAMKYIAPHOCTD NPAMBIX U PoII
3 . 12
IJIOCKOCTEMN https://resh.edu.ru/
POl
4 VYrubl MeXAy IPSAMBIMU U IUIOCKOCTSMHU 10 1 https://resh.edu.ru/
POLI
M 11 1
> HOTOTPaHHiKH https://resh.edu.ru/
POLI
N 1
6 OOBEMBI MHOTOTPaHHUKOB 9 https://resh.edu.ru/
7 IloBTOpEHME: ceue accTo 4 1 POLL
BTOPEHUE: CEUECHUS TOSTHUS U YTJIBI
P P yr https://resh.edu.ru/
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 68 5 0




11 KJIACC

Ne i/

HaumeHnoBaHue pa3aesioB U TeM
NPOrpaMmbl

KoauuecTBO 4acoB

Bcero

KoHTpoJibHbIe
padoThI

IIpakTH4eckue
padoThI

DJIEeKTPOHHbIE
(uudpossbie)
o0pa3oBaTe/ibHbIE

pecypchl

Tena BpamieHus

12

POIII
https://resh.edu.ru/
OUIIN

https://fipi.ru/

O0BEMBI TEN

POIII
https://resh.edu.ru/
OUIIN

https://fipi.ru/

BGKTOpH 1 KOOPAWHATHI B IPOCTPAHCTBC

10

POIII
https://resh.edu.ru/
OUIIN

https://fipi.ru/

[ToBTOpenue, 060061IeHNE,
cUCTEMaTH3alMsl 3HAHUI

POIII
https://resh.edu.ru/
OUIIN

https://fipi.ru/

OBIIEE KOJIMYECTBO YACOB I10 [TPOTPAMME
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IHOYPOYHOE IIVTAHUPOBAHUME

10 KJIACC
KonuyecTBo yacos DJIEeKTPOHHbIE
Ne uudgpoBbie
/i Tema ypoka Beero Kontpoabnubie IIpakTuyeckue 06pAI0BATEIBHELE
padoThI padoThI pecypes:
OCHOBHBIE MIOHATHUS CTEPEOMETPUU: TOUKA,
npsiMasi, INIOCKOCTb, TpocTpaHcTBo. [IpaBuna I
1 I/I306pa)KeHvI/I}I Ha PUCYHKaX: U300pakeHUs 1 https://resh.edu.ru/
IUIOCKOCTEH, NapajulebHbIX IPSIMBIX
(OTpe3KOB), CepeIMHBI OTPE3Ka
) [TonsTHs: nepeceKkarouecs MIOCKOCTH, | POIII
MepeceKaroIIMecs IpsiMasi U II0CKOCTh https://resh.edu.ru/
3 [TonsTHs: nepeceKkarouecs MIOCKOCTH, | POIII
MEePECEKAIOIINEC MPAMas U INIOCKOCTh https://resh.edu.ru/
3HAaKOMCTBO C MHOI'OT'PaHHHUKAaMH, POIII
4 n300pa’keHNe MHOTOTPAaHHUKOB Ha 1 https://resh.edu.ru/
PHUCYHKaX, Ha IPOEKIIMOHHBIX YepTeKax
HauanbHble cBefieHUs 0 KyOe U upaMu/e, POIII
5 ux pasBépTku U Mozenu. CeueHus 1 https://resh.edu.ru/
MHOT'OI'PaHHHUKOB
HavaneHble cBeieHNs 0 KyOe u mupamu/e, POIII
6 ux pa3BEpTkU U Mojenu. Cedenus 1 https://resh.edu.ru/
MHOT'OI'PaHHHKOB
[TonsiTre 06 akCMOMaTUYECKOM TOCTPOEHUHN POIII
7 CTEPEOMETPUH: aKCHOMBI CTEPEOMETPUH H 1 https://resh.edu.ru/

CICACTBUSA U3 HUX




ITonsatue 06 akCHOMaTUYECKOM IIOCTPOCHUU

POIII

8 CTEPEOMETPHH: AKCHOMBI CTEPEOMETPHH H https://resh.edu.ru/
CJIEJICTBUS U3 HUX
[ToHATHe 06 aKCHOMAaTUYECKOM ITOCTPOEHUH POIII
9 CTEPEOMETPUI: AKCHOMBI CTEPEOMETPUN U https://resh.edu.ru/
CJIECTBUS U3 HUX
[TonaTne 06 akCHOMAaTHYECKOM MTOCTPOSCHHUH POIII
10 CTEPEOMETPUHN: AKCUOMBI CTEPEOMETPUU U https://resh.edu.ru/
CJIECTBUS U3 HUX
B3anMHOe pacnionoxeHue npsMbIx B POIII
11 MIPOCTPAHCTBE: MEepeceKarouecs, https://resh.edu.ru/
napajuleNIbHbIE U CKPEIIMBAIOIINECS IPSIMbIE
[TapamenpHOCT IPSIMBIX U INIOCKOCTEH B POIII
12 MPOCTPAHCTBE: NapalICIIbHbIE NPSIMBIE B https://resh.edu.ru/
MPOCTPAHCTBE; MAPAIIIENBHOCTD TPEX
MPSIMBIX
[TapauenbHOCTB IPSMBIX U IUIOCKOCTEN B POII
13 npoctpancTse: [lapaniensHoCTh NpsAMOi 1 https://resh.edu.ru/
IJI0CKOCTH
14 VYTIIIBI C COHANPABIEHHBIMU CTOPOHAMU PoHI
https://resh.edu.ru/
15 VYron Mexay npsiIMbIMU B IPOCTPAHCTBE PoHI
https://resh.edu.ru/
16 VYron Mexay npsiIMbIMU B IPOCTPAaHCTBE PIII
https://resh.edu.ru/
17 [TapannenpHOCTb MIOCKOCTEM: https://resh.edu.ru/
napajuieNbHbIe MII0CKOCTH
18 CBoiicTBa mapayIeIbHBIX TUIOCKOCTEH PSHI

https://resh.edu.ru/




19 [Ipocreiimme npocTpaHCTBEHHBIC (PUTYPHI Ha PolI
IUIOCKOCTH: TETPasp, Ky0, mapajieenues https://resh.edu.ru/
. POIII
20 IT
OCTPOCHHE Ceneti https://resh.edu.ru/
21 [TocTpoenue ceueHunit https://resh.edu.ru/
Kontponbnas padota o teme "[Ipsmbie u POl
22 IUTOCKOCTH B IIPOCTPAHCTRBE. https://resh.edu.ru/
[TapannensHOCTh NPSIMBIX U MJIOCKOCTEH"
73 [lepneHUKyYISAPHOCTD NPSIMOM U IUIOCKOCTH: POIII
HEPIICHIANKYIISPHbIE IPSIMbIE B IPOCTPAHCTBE https://resh.edu.ru/
[Ipsimble napajuienbHbIE U PolI
24 https:
HEPIEHIUKYIIAPHBIE K IIOCKOCTH ttps://resh.edu.ru/
[Ipsimble napajuienbHbIE U POl
25 https:
MEePIEHIUKYISIPHBIE K TTIOCKOCTH ttps://resh.edu.ru/
26 [Ipu3Hak nepneHANKYJIAPHOCTH IPSIMON U POIII
IDTOCKOCTH https://resh.edu.ru/
27 [Ipu3Hak neprneHauKyJIIpHOCTH IPSIMOU U POIII
TIJIOCKOCTH https://resh.edu.ru/
73 TeopeMa 0 npsAMON NepIEeH AUKYIISAPHON POIII
MIJIOCKOCTH https://resh.edu.ru/
29 Teopema 0 npsAMON NepHEHUKYISIPHON POIII
IDTOCKOCTH https://resh.edu.ru/
30 TeopeMa 0 npsIMOM NEPIIEHAUKYIAPHOU POIII
IJTOCKOCTH https://resh.edu.ru/
[lepnieHqUKYIISAp U HAKIIOHHBIE: PACCTOSIHUE PolI
31 OT TOYKH J0 IUIOCKOCTH, PACCTOSIHUE OT https://resh.edu.ru/
MIPSIMOM 710 IIJIOCKOCTH
32 [lepneHquKymsp ¥ HAKIIOHHBIE: PACCTOSIHUE POIII




OT TOYKH JI0 MJIOCKOCTH, PACCTOSTHUE OT
MPAMOM 10 ITIOCKOCTH

https://resh.edu.ru/

[lepneHIMKYNIAp M HAKIIOHHBIE: PACCTOSTHUE POIII
33 OT TOYKH 10 IIJIOCKOCTH, PACCTOSTHUE OT https://resh.edu.ru/
IIPSIMOM JI0 IVIOCKOCTH
[lepneHUKYISIp ¥ HAKIIOHHBIE: PACCTOSHUE POIII
34 OT TOYKH J0 MIIOCKOCTH, PACCTOSTHUE OT https://resh.edu.ru/
IIPSIMOM JI0 INIOCKOCTH
35 VYIIIBl B IPOCTPAHCTBE: YIOJl MEXAY IIPAMOM POIII
H IIOCKOCTEIO https://resh.edu.ru/
JIByrpaHHBIN yroJj, JUHEHMHBIN yroi POIII
36 JIBYTPAaHHOTO yIia https://resh.edu.ru/
37 JIByrpaHHBIN yroJl, JMHEHHBIN yroi https://resh.edu.ru/
IBYTPAHHOIO yIJIa
33 [lepneHMKyISAPHOCTD IJIOCKOCTEM: IPU3HAK POIII
HEPIIEHANKYIIAPHOCTH JIBYX TIOCKOCTEMN https://resh.edu.ru/
39 IlepnieH IUKYIAPHOCTD MJIOCKOCTEMN: IPU3HAK POIII
MEPIEHIUKYIISPHOCTU ABYX IIIOCKOCTEN https://resh.edu.ru/
40 [lepneHMKyYIAPHOCTD IIJIOCKOCTEMN: IPU3HAK POIII
NEPIEHIUKYIIPHOCTH JBYX IUIOCKOCTEN
41 Teopema o TpEX nepneHANKyIsIpax https://resh.edu.ru/
42 Teopema o TpEX nepHeHANKYIIpax PoHI
https://resh.edu.ru/
N POIII
43 Teopema o TpEX neprneHANKyIsIpax https://resh.edu.ru/
KonTponbhas pabora no remam POIII
44 "TlepreH UK YISIPHOCTD TPSIMBIX H https://resh.edu.ru/

miockocTeil" u "YTibl MEXKIY NPSIMBIMU U




IJIOCKOCTSIMHA"

[lonsiTHE MHOTOIrpaHHUKA, OCHOBHBIE POIII
45 3JIEMEHTBI MHOTOI'PAHHUKA, BBIIIYKJIbIE U https://resh.edu.ru/
HEBBIITYKJIbIE MHOTOTPaHHUKH; Pa3BEPTKaA
MHOT'OTpaHHHUKA
[Ipu3ma: n-yronpHas npu3Ma; rpaHu U POl
46 OCHOBAHMS IIPU3MBI; IIPsIMasi U HAaKJIOHHAs https://resh.edu.ru/
IIPU3MBbI; OOKOBas U MOJIHAS IOBEPXHOCTh
IIPU3MBI
A7 [Tapannenenumnen, npaMOyroJIbHBII PolI
napasuiesenuIes ¥ ero CBoicTea https://resh.edu.ru/
[Iupamupa: n-yronpHas nupaMua, rpaHu 1 PolI
48 OCHOBAaHME NMHMPAMU/IbI; OOKOBAs M MOJIHAS https://resh.edu.ru/
MIOBEPXHOCTh MUPAMU/IbL; IPaBUIIbHAS U
yCeu€HHas nupaMuaa
IIpaBuIbHBIE MHOTOIPAaHHUKU: ITOHATHE POII
MPAaBUIILHOTO MHOTOTPAHHUKA; TPABHIIbHAS https://resh.edu.ru/
49 IIpy3Ma U NPaBUIbHAS IMPAMHUJIA; PUITN o
MpaBWJIbHAs TPEYToJIbHASI MUpaMUaa U htps://fipi.ru/
MpaBWIbHBIN TeTpa’ip; KyO
POIII
[IpencraBnenue o MpaBUIBHBIX https://resh.edu.ru/
50 MHOTOTPaHHUKAX: OKTadAp, JOJEKadip U OUIIN
HUKOCA3IP. https://fipi.ru/
CuMMeTpHs B IPOCTPAHCTBE: CHMMETPHS PolI
51 OTHOCUTEIBHO TOYKH, MPSIMOM, IIIOCKOCTH. https://resh.edu.ru/

ONEMEHTBI CUMMCTpPUU B ITUpaMUIAX,
nmapajjiejcnvieaax, nmpaBUiIbHbIX




MHOI'OI'paHHHUKax

Brrunciaenue 31eMEHTOB MHOTI'OTpaHHUKOB:

POIII
https://resh.edu.ru/

32 €0pa, IraroHaian Bl U
peopa, A - YOI https:/fipi.ru/
[Tnomaas 60KOBOM MOBEPXHOCTH M ITOTHOM POl
9 https://resh.edu.ru/
MOBEPXHOCTH IIPSAMOI IIPU3MBI, IUIOIIANb
>3 OCHOI];aHI/Iﬁ TCOp eMa o 6p0KOBOI>i - OUIIN
- Teopema https://fipi.ru/
MTOBEPXHOCTH MIPSIMOU TIPU3MBI
[Tnomans 60KOBOI MOBEPXHOCTH U PolI
54 HOBEPXHOCTH MPABHILHOM THPAMHUIBL, https://resh.edu.ru/
TeopeMa O IO OOKOBOH TOBEPXHOCTH
yCeuEHHOM MUPaMHUIbI
55 KonTponbhas padota no teme POIII
"MHoOTrOrpaHHHKH" https://resh.edu.ru/
POIII
https://resh.edu.ru/
56 ITousitne 06 00BEME OUIIN
https://fipi.ru/
POIII
https://resh.edu.ru/
57 O06BEM TUpaMuIbI OUIIN
https://fipi.ru/
POIII
https://resh.edu.ru/
58 O06BEM TUpaMuIBI OUTIU

https://fipi.ru/




POIII

59 O0Be
DEM TTHpaMHIE! https://resh.edu.ru/
" POII
60 06
DEM [THPAMIAH https://resh.edu.ru/
N POl
61 06
DEM TIPHSMEL https://resh.edu.ru/
" POII
62 06
DEM TIPHSMBL https://resh.edu.ru/
https://resh.edu.ru/
63 OO0BEM TTPU3MBI i?g}?ﬁ o/
ps://fipi.
POl
KonTponbnas pabota no teme "OObEMBI https://resh.edu.ru/
64 " OUITN
MHOTOTPaHHUKOB httos://fipi.ru/
ps://fipi.
PO
IToBTOpenue, 0000IIEHNE CUCTEMATU3ALUS https://resh.edu.ru/
65 3HaHui. [locTtpoeHue ceuenuii B OUIIN
MHOT'OTPaHHUKE https://fipi.ru/
[ToBTOpEeHME, 06001IeHNE CHCTEeMAaTHU3AIINS PO
3HaHUU. BeIuKciieHne paCCTOSHUMN: MEXIY https://resh.edu.ru/
66 JBYMSI TOUKaMH, OT TOYKH J0 MPSMOM, OT dDI/Il'FI/I o
TOYKHU 10 INIOCKOCTH, MEXIY htps://fipi.ru/
CKPENTUBAIOIIUMHUCS TPSIMBIMU
PO
https://resh.edu.ru/
67 Hrorosast koHTpoapHas paboTa OUIIN

https://fipi.ru/




68

[ToBTOpEeHME, 0000IIEHNE CUCTEMATH3AITUS
3HaHUU. BeIlUKCIIEHUE YIIIOB: MEXAY
CKPEIIHBAIOIIUMUCS TIPSIMBIMU, MEKIY
MIPSIMOM U TUIOCKOCTBIO, IBYTPAHHBIX YTIIOB,
YTJIOB MKy TUIOCKOCTSIMU

POIII
https://resh.edu.ru/
OUTIN

https://fipi.ru/

OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME
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11 KJIACC

KoanuectBo yacon DJIeKTPOHHbIE
undposbie
Ne ni/m Tema ypoka Kontposbubie IIpakruueckue op
Bcero o0pa3oBaTe/ibHbIE
padoThI padoThI
pecypcsl
] Cdepa u map: HeHTp, paganyc, TUaMeTp; | PolI
TUTONIA/Ib TTIOBEPXHOCTHU CHEPHI
https://resh.edu.ru/
OUIIN
B3aumnoe pacnonoxenue chepsl u
2 INIOCKOCTH; KacaTelIbHas IIOCKOCTh K 1 https:/fipi.ru/
cdepe; mwromanb chepsl
3 N3ob6paxenue chepsl, mapa Ha MIOCKOCTH. | PolI
Ceuenus mapa
https://resh.edu.ru/
[unuHapudeckast TOBEPXHOCTb, OUTTU
00pa3yromue MUJINHIPUIECKOM
4 HoBe . 1 https:/fipi.ru/
PXHOCTH, OCh ITMJTHHIPUIECKOM
MOBEPXHOCTHU
[{unusap: ocHOBaHUS U OOKOBast POIII
5 MOBEPXHOCTh, 00pa3yrolas U OCh; IIIOLIAlb 1
6 o o https://resh.edu.ru/
OKOBOM ¥ TIOJTHOM MMOBEPXHOCTH
N300paxkenne nUIuHApPa Ha MIOCKOCTH. OUTIU
6 Pa3eéptka nnnmnapa. CeueHus: HUIMHApPa |
(IMI0CKOCTBIO, MapaIeTbHOM WiIn https://fipi.ru/
MePIEHANKYISIPHON OCH IMJIMH]IPA)




Konunueckast moBepxHOCTh, 00pa3yromime

POIII

7 KOHUYECKON IOBEPXHOCTH, OCh U BEPILLIMHA

KOHUYECKOW IMOBEPXHOCTH https://resh.edu.ru/
OUIIN
Konyc: ocHOBaHue U BepiInHa,

8 o0pa3yrolas 1 ocb; IJI0Aaab OOKOBO 1 https://fipi.ru/
IIOJIHOM ITOBEPXHOCTHU

9 Y ceu€HHBII KOHYC: 00pa3yolre U BBICOTA, PAII
OCHOBaHUs U OOKOBasi TOBEPXHOCTh

https://resh.edu.ru/
H30§Pa>KeHHe KOHYCa Ha IJIOCKOCTH. DU

10 Pa3Béprka konyca. CeueHus: KoHyca https://fipiru/
(MII0CKOCTHI0, MapajlIeIbHOM OCHOBAHUIO, U
IJIOCKOCTBIO, IPOXO/ASILEHN Yepe3 BEPIIUHY)

11 KomM6unarus ten BpaieHus u POIII
MHOTOTPaHHUKOB https://resh.edu.ru/
MHOrorpaHHHK, OMMUCAHHBIH OKOJIO CEPHI; OUTIN

12 cdepa, BliMCcaHHAs B MHOTOTPAHHUK UITU B https://fipi.ru/
TEJIO BpallleHus

13 [TonsTie 06 06b€Me. OCHOBHBIE CBOWCTBA POIII
00BEMOB TeT https://resh.edu.ru/

OUITN

14 O0BEM nuIMHIpa, KOHYCa https://fipi.ru/

15 O0BEM mrapa u momaasb cheps POIII

16 [TonoGHBIE TETa B IPOCTPAHCTBE. https://resh.edu.ru

COOTHOIICHUS] MEXKTY TUIOIIAISIMHU

OUIIN




MOBEPXHOCTEH, 00bEMaMK MOIOOHBIX TEIT

KoHnTtposbhas pabora o temam "Tena

https://fipi.ru/

POIII

17 n n n
BpanieHus" u "OO0beMBbI TEI https://resh.edu.ru/
18 BekTop Ha IIIOCKOCTH U B MPOCTPAHCTBE
19 CiioXeHue ¥ BBIUNTaHUE BEKTOPOB POII
https://resh.edu.ru/
20 YMHOKEHUE BEKTOPA HA YUCIIO
Paznoxenue Bekropa 1o Tpém PolI
21 HEKOMILJIaHapHbIM BekTopaM. [IpaBuiio https://resh.edu.ru/
napasuiesienumneia
Pemenne 3amad, CBSI3aHHBIX C
. . POIII
22 IIPUMEHEHUEM IIPaBUII ACUCTBUM C
https://resh.edu.ru
BEKTOpaMHU
OUITN
[IpsimoyrosbHas cucreMa KOOpAUHAT B httos://fipi.ru/
23 npoctpaHcTBe. KoopanHATHI BEKTOpA.
IIpocreiimure 3a1a4m B KOOpAMHATAX
24 VYron mexny Bekropamu. CKasipHOeE POIII
IIPOU3BEJCHNUE BEKTOPOB https://resh.edu.ru
B OUTTN
BIUYUCIICHUE YTIIOB MEXKAY MPSIMBIMHU U -
25 - Ay TP https://fipi.ru/
IUIOCKOCTSIMU
26 KoopanHaTHO-BEKTOPHBIM METO IIPH POIII
pElIeHNH TeOMETPUUYECKUX 3a7a4 https://resh.edu.ru/
K 5 B OUTTN
OHTpoOJIbHAs paboTta 1o Teme "BekTopsl u -
27 P P P https://fipi.ru/
KOOpJMHATHI B IPOCTpaHCTBE"
28 [ToBTOpeHnue, 06061IeHNE U POII




cucreMaru3anusa 3HaHu. OCHOBHBIE https://resh.edu.ru
¢burypsl, GpaxTsl, TEOPEMBI Kypca OUIIN
IUIAHUMETPUH https://fipi.ru/
[ToBTOpEHME, 0000IICHUE 1
29 cucteMaru3anus 3HaHu. OCHOBHBIE |
burypsl, pakTbl, TEOPEMBI Kypca
TUTAHUMETPHUH
[ToBTOpEHME, 0000IICHUE U
. POIII
30 cUCTeMAaTHu3alysI 3HaHUH. 3agaun 1
https://resh.edu.ru
MJIAHUMETPUH ¥ METOJIBI KX PEIICHHS
q S0t OUTIN
OBTOPEHHE, ODOBIICHHIE 1 https:/fipi.ru/
31 cucTeMAaTH3aInI 3HaHUH. 3amaun 1
MJIAHUMETPUH U METOJIBI KX PEIICHHS
POIII
I1 , 0000
CH(Z:iTec;f:szz (1)/15103£SII:III;IIG (I;CHOBHI)IG hitps://resh.edu.ru
32 0 oo t RN 1 DUTTU
UTypbl, GAKTHI, T MBI K
YPEL > TEOPEMHT X3P https://fipi.ru/
CTEpEeOMETPUH
33 Wrorosas koHTposibHasA paboTa 1
[ToBTOpenue, o6o0IeHNE U POIII
34 . 1
cucTeMaTHu3alus 3HaHui https://resh.edu.ru/
OBUIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 34







YYEBHO-METO/IMYECKOE OBECHEYEHUE OBPA30BATEJIBLHOI'O
MPOLIECCA
OBSI3ATEJILHBIE YUEBHBIE MATEPUAJIBI U151 YYEHUKA

1. I'eomerpus. bazosiit ypoBens: 10 kitace: yueonux/ A.I'. Mepaisk, JI. A. HomupoBckuid,
B.b. [Tonouckuii u ap. - 3-e usn., crepeotut. - M.: Bearana — I'pad.

2. I'eomeTpus. bazoBerit ypoBenb: 11 kiacc: yuebnux/ A.I'. Mepansik, 1. A. HomupoBckwuii,
B.b. Ilononckuii u ap. - 3-e u3a., crepeorturl. - M.: Bentana — I'pad.

METOANMYECKHUE MATEPHUAJIBI V1A YYUTEJIA

1. I'eometpus. 10 knacc. ba3oslit ypoBenb. YueOHoe nocodue. Mepsisk A.L.,
Homuposckuii JI.A., [Tononckuii B.b. . - M.: Benrana — I'pad, xopnopanus "Poccuiickuii
yueOHUK"

2. I'eomerpus. 11 kiacce. ba3zoBeiit ypoBens. YueOHoe nocodue. Mep3msik AL,
Homuposckuii [[.A., Ilononckuii B.b. . - M.: Benrana — I'pad, kopnopanus "Poccutickuit
yueOHUK"

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbI CETH UHTEPHET

1. http://school-collection.edu.ru- Enunas xomnekuus uudpoBbix 00pa3oBaTeIbHBIX
pecypcoB

2. http://fcior.edu.ru- @enepanbHbIN HEHTP HHPOPMALITMOHHO-00pa30BATENbHBIX PECYPCOB
(®HOoP)

3. http://www.exponenta.ru- O6pa3zoBaTeiabHbIIl MATEMATUYECKUNA CalT

4. http://mirmatematiki.ru [IpesenTanuu no maremMatuke, ainredpe 1 reoMeTpuu

5. https://oge.sdamgia.ru/- O6pa3zoBaTenabHbII MOpTa AJS MOATOTOBKHU K 3K3aMEHaM

6. http://fipi.ru/ - denepanbHblii UHCTUTYT MEIarOrMYECKUX U3MEPEHUM
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