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IHHOACHUTEJIBHASA 3ATINCKA

PaGouas mporpamma no ydebHomy mpeamery "l'eomerpus" pazpaboTaHa B COOTBETCTBHH
CO CJIEYIOIIMMU HOPMATUBHO-IIPABOBBIMU JTOKYMEHTAMM:

- mpukazom MunnpocBemenuss Poccum ot 31.05.2021 Ne 287 «OO0 yTBepKAeHUU
(benepadbHOrO  TOCYAapCTBEHHOTO  00pa30BaTENIbHOTO  CTaHIApTa OCHOBHOTO  OOIIEro
o0Opa3zoBaHus» (C U3BMEHEHHUSMH U JJOTIOJTHEHHUSIMH ),

- mpukazom MunnpocBemenuss Poccunm ot 18.05.2023 Ne 370 «OO0 yTBepKAeHUU
(benepanbHON 00pa3oBaTEIHHON MPOrPAMMBI OCHOBHOTO 00IIIeT0 0Opa3oBaHus» (B pell. MprKas3a
Munnpocsemienust Poccun ot 01.02.2024 Ne 62).

HEJA U3YYEHUS YYEBHOI'O KYPCA

BaxHocTh yueOHOTO Kypca T'e€OMETpUM Ha YpPOBHE CpPEIHEro o0mero oOpa3oBaHUS
00ycCIIOBNIEHa TPAKTUYECKOM 3HAYMMOCTBIO METANPEIMETHBIX M TPEIMETHBIX pPe3yIbTaToOB
0o0y4eHHsI TEOMETPUH B HANPABICHUHN JMYHOCTHOTO PAa3BHTHUs OOydarommxcs, GpopMHupoBaHUS
(GYHKIMOHATFHOW MaTeMaTHYECKOW TPAaMOTHOCTH, W3Y4EHHUS APYrHX Yy4eOHBIX ITUCIIMILIMH.
PazButne y oOydaromimxcsi NMPaBWIBHBIX TIPEACTABICHUH O CYIIHOCTH W TPOUCXOKICHHUU
TE€OMETPUYECKUX aOCTpaKIMil, COOTHONICHHN PEabHOTO W HJCATHHOTO, XapaKTepe OTPAKCHHS
MaTeMaTHYE€CKOW HAyKOM SIBJICHHH W MPOILIECCOB PEAIBHOIO MHPA, MECTE T€OMETPHUH B CHCTEME
HAyK M pOJIM MAaTEeMaTWYeCKOTO MOJICNIMPOBAaHKMsI B HAyYHOM I[IO3HAHWW W B TIPAKTHKE
cocoOCTBYeT (OPMHPOBAHWIO HAYYHOTO MHPOBO33PECHUS YYAIIUXCS, a TaKKe KadecTB
MBIIIUICHUS], HEOOXOIUMBIX JUIS aalTallid B COBPEMEHHOM OOIIIECTRE.

I'eomerpust siBisieTcss OMHUM H3 0a30BBIX TPEAMETOB Ha YpPOBHE CpEIHEro OOIIero
o0Opa3oBaHus, TaKk KaK OOECIeYMBAECT BO3MOXKHOCTh M3YUEHHs KaK JWCIHUIUIAH €CTECTBEHHO-
HAay4YHOM HaNpaBJIECHHOCTH, TaK U TYMaHUTapHOM.

Jlormueckoe MepIIICHHE, (HOpPMUpYEMOe MPH HM3YYCHUH OOYYAIOMIMMHUCS TOHSATHHHBIX
OCHOB TEOMETPUM U TIOCTPOCHUH IICTIOYKH JIOTUYECKUX YTBEPXKICHHUH B XOJE pEIICHUS
TCOMETPUYECKUX 3a/la4y, YMEHHE BBIJIBUTaTh W OIPOBEPraTh THUIIOTE3bl HEMOCPEJICTBEHHO
UCTIONB3YIOTCSl MPH PEHICHWU 3aJlad eCTECTBEHHO-HAYyYHOTO IWKJIA, B YaCTHOCTH M3 Kypca
bu3uKH.

YMeHHe OpUEHTHPOBATHCS B MPOCTPAHCTBE WIPAET CYIISCTBEHHYIO pOJb BO BCEX
o0nacTsX AEATENbHOCTH 4YejoBeka. OpueHTalusi YeioBeKa BO BPEMEHH M IMPOCTPAHCTBE —
HEOOXOIMMOE YCIIOBHE €ro COIMALHOTO OBbITHS, (popMa OTpa)keHHs OKPYXKAIOIIETO MHUPA,
yCJIOBHE YCICIIHOTO TIO3HAHWUS M  aKTHBHOTO MPeoOpa3oBaHHs  JCHCTBUTEIBHOCTH.
OnepupoBaHHe MPOCTPAHCTBEHHBIMU 00pa3aMu 0ObEUHSET Pa3HbIC BUJIbI YUSOHOH U TPYIOBOM
NESTENbHOCTH, SBISCTCS OJHUM M3 NMPO(ECCHOHATLHO BAXKHBIX KAayeCTB, MOITOMY aKTyallbHA
3aaua (OPMHUPOBAHUS y OOYUArOIIUXCS MPOCTPAHCTBEHHOTO MBIIIJICHUS KaK Pa3HOBUIHOCTHU
00pa3HOTO MBIIUICHUSI — CYIIECTBEHHOIO KOMIIOHEHTa B TOJIrOTOBKE K MPAaKTUYECKON
JESTETBHOCTH 10 MHOTHM HATPaBJICHUSIM.

Ienb ocBOEHUS MporpaMMbl yueOHOTO Kypca «'eomeTpusk» Ha 0a30BOM ypOBHE 0OyUEHHS
— oOmieoOpa3oBarenbHOEe U OOIIEKYIBTYPHOE pa3BUTHE OOYYAIOIIMXCS uepe3 oOecreyeHue
BO3MO’KHOCTH NMPHOOPETEHUsI M UCHOJIb30BAHUS CUCTEMATHUYECKUX I'€OMETPUYECKUX 3HAHUH U
NeUCTBUH, CienU(pHUHBIX T€OMETPUH, BO3MOKHOCTH YCIIEIIIHOTO MPOJIOJKEHUSI 00pa30BaHUs 110
CTEIUATBHOCTSM, HE CBA3aHHBIM C MPHUKJIAHBIM HCIIOJIB30BAHUEM T'€OMETPHUH.

[Iporpamma mo reomeTpuu Ha 0a30BOM YpOBHE MpeqHA3HAYeHa Ui OO0YYaroIIMXCs
CpeIHEH IIKOJIbI, HE HCIBITHIBABIIMX 3HAYUTEIILHBIX 3aTPYIHCHH Ha YPOBHE OCHOBHOTO
oOmiero oOpazoBanus. Takum oOpa3oM, oOyuaroniuecs Ha 0a30BOM YPOBHE JIOJIKHBI OCBOUTH



oOmre MaTeMaTHYeCKUEe YMEHHUS, CBSA3aHHBIC CO CHEIU(PHUKON T€OMETPHH U HEOOXOIUMBIE IS
KH3HU B COBpEeMEHHOM o0recTBe. Kpome 3T0ro, OHM MIMEIOT BO3MOXKHOCTh U3Y4YUTh T€OMETPHIO
6osiee TIIyOOKO, €ClIi B JabHEHIIEM BO3HUKHET HEOOXOIMMOCTh B TEOMETPHUCCKUX 3HAHHSX B
npoheccuOHaTbHON 1A TELHOCTH.

JlocTibKeHHe el OCBOCHUS MPOrPaMMBbl 00ECTIEUNBACTCS PEIICHHEM COOTBETCTBYIOIINX
3ajna4. [IpuopureTHsiMU 3a1a4aMu 0cBoeHUs Kypca «I'eomeTpun» Ha 6a30BoM ypoBHE B 10—11
KJ1accax SIBJISIFOTCS:

e (dopMupoBaHHE NPEACTABICHUS O TEOMETPHH KaK YacTH MHPOBOH KYIbTYpHl H

OCO3HaHHKE €€ B3aUMOCBSI3U C OKPYKAIOILKUM MUPOM;

e (dopMupOBaHHE TPEACTABICHUS O MHOTOTPAaHHUKAX M TelaxX BpAIICHUS KaKk o
BAKHEHIINX MAaTeMaTUYECKUX MOJIENSIX, MO3BOJISIOUIMX OMMCHIBATh U M3y4aTh pPa3HbIE
SIBIICHUS OKPY>KAIOIIIEr0 MUPA;

e (opmupoBaHuE yMEHHs paclO3HAaBATh HA UYEPTEKaxX, MOJEISIX U B pEalbHOM MUPE
MHOTOTPAaHHUKH U TeJla BPalllEHUS;

® OBJAJCHHE METOJAAMM peUIeHHs 3a7ad Ha [OCTPOEHUS Ha H300paKeHUIX
MIPOCTPAHCTBEHHBIX (PUTYD;

e (opmupoBaHuE YMEHHS ONEPUPOBATH OCHOBHBIMU MOHSTHUSMHU O MHOTOTpaHHHKAaX U
TeJax BPALleHUs! U UX OCHOBHBIMH CBONCTBaMU;

® OBJIAQJICHUE AITOPUTMAMH PEIIEHHS OCHOBHBIX THUIIOB 3ajay; (OpMHpPOBAHHE YMEHHUS
MPOBOJUTH  HECJOXKHBIE  JOKA3aTeNbHbIE PAcCyXJEHHUS B  XOJ€  pEelIeHUs
CTEepEOMETPUUYECKUX 3a]1a4 U 3a/1a4 C MPAKTUUYECKUM COJIePKaHUEM;

® Da3BUTHE MHTEIUIEKTYaJlbHBIX M TBOPYECKHUX CIIOCOOHOCTEH  oOydaromuxcs,
MI03HABATEIbHON aKTUBHOCTH, UCCIIEJOBATENBCKUX YMEHUH, KPUTHYHOCTH MBIILITICHHUS;

e (opMupoBaHHE (QYHKIMOHAIBHOM TPaMOTHOCTH, PEICBAHTHOM TE€OMETPUU: yMEHHE
pacro3HaBaTh NPOSBICHUS T€OMETPHUUECKUX OHATHH, 0OBEKTOB U 3aKOHOMEPHOCTEN B
peanbHBIX JKU3HEHHBIX CUTYalMsIX U IPU H3yYEHUM JPYTUX Yy4eOHBIX NpPEAMETOB,
IPOSIBJICHUS 3aBUCUMOCTEHl M 3aKOHOMEPHOCTEH, (OpMyIMpOBaTh HX Ha A3bIKE
IreOMETpUM U  CO3/1aBaTh TI'€OMETPUUYECKHE MOJENH, IMPUMEHITh OCBOEHHBIN
IreOMETPUYECKUN ammapaT Julsl pelleHHs NPaKTUKO-OPHEHTHPOBAHHBIX —3ajad,
UHTEPIPETUPOBATh U OLICHUBATH MOJTY4YE€HHBIE PE3YJIbTATHI.

OTnu4uTeNbHOM 0COOEHHOCTBIO IPOTrPAMMBI SIBJISIETCS BKIFOUEHHE B KypC CTEPEOMETPUU
B Hayaje €ero MW3ydyeHHs 3ajad, pellaeMblX Ha YPOBHE MHTYUTHBHOIO IIO3HAHUS, U
onpenienéHHbIM 00pa30oM OpraHM30BaHHAs pabOTa HaJ HUMH, YTO CIIOCOOCTBYIOT Pa3BUTHUIO
JIOTUYECKOTO W TPOCTPAHCTBEHHOTO MBIIUICHUS, CTUMYJIHUPYET INPOTEKaHUE HHTYUTHBHBIX
IIPOLIECCOB, MOTUBUPYET K JaJIbHEHIIEMY HU3YUEHHIO TIpeIMeTa.

[Ipennourenne OTHAETCs HArISAAHO-KOHCTPYKTHUBHOMY METOJy OOy4YeHMs, TO €cCThb
TEOpETHUYECKHE 3HAHHUS HMEIOT B CBOEH OCHOBE YYBCTBEHHOCTb IpEIMETHO-IPAKTUYECKOMN
NESITENbHOCTH. Pa3BUTHE NPOCTPAHCTBEHHBIX MPEJICTaBICHMM y ydalmuxcs B Kypce
CTEPEOMETPUH MPOBOJUTCS 3a CUET pelIeHHs 337a4 Ha CO3/laHHe MPOCTPAHCTBEHHBIX 00pa3oB U
3aJjay Ha OINEpPUPOBAHUE IMPOCTPAHCTBEHHBIMU oOpaszamu. Co3gaHue obOpa3a MPOBOAUTCS C
OTNOPOM Ha HArJsIHOCTh, @ OTIEPUPOBAHNE 00PAa30M — B YCIOBUSAX OTBJIEUEHHs OT HArTIAAHOCTH,
MBICJIEHHOTO U3MEHEHMSI €M0 UCXOJHOTO CONEPIKAHUS.

OcHoBHBIE conepkaTenbHble JuHUM Kypca «l'eomerpum» B 10-11 kiaccax:
«MHororpaHHuKn», «lIpsMble U MIOCKOCTH B MPOCTpaHCTBE», «Tena BpameHus», «BekTopsl n
KOOpPJMHATHI B IPOCTpaHCTBE». POpMHUpPOBaHKE JOTMYECKUX YMEHUN PacpeessieTcsl HE TOIbKO



[0 COJCP)KATEIIbHBIM JIMHUSM, HO W IO TojaM OOydYeHHs Ha YpPOBHE CpEIHEro oOIiero
oOpa3oBaHUsI.

Conepxanue 00pa3oBaHMs, COOTBETCTBYIOIIEE IPEJAMETHBIM pPE3yJIbTaTaM OCBOCHUS
paboueii mporpaMmbl, pactpeAeIEHHBIM 10 ToaM 00yUYCHHSI, CTPYKTYPUPOBAHO TaKUM 00pa3zoMm,
I-ITO61)I OBJIAICHUC reoMETpUICCKNMHA HOHATUAMHA u HaBBbIKaMU OCYHICCTBJIAIOCH
MOCJIEIOBATEIBHO ¥ TIOCTYNATEIbHO, C COOJIOJCHHEM IPUHIMIA MPESMCTBEHHOCTH, YTOOBI
HOBBIC 3HAHHSI BKJITFOYAIUCH B OOIYI0 CHCTEMY IeOMETPUICCKUX MTPEICTABICHUHN 00yJaroIInXcs,
paciupss u yrayOsnsis e€, o0pasysi IpOYHbIE MHOXKECTBEHHbIE CBSI3H.

MECTO YYEBHOT' O KYPCA B YYEBHOM I1JTIAHE

Ha u3yuenne reomerpuu oTBOIUTCS 2 yaca B Heenmto B 10 kinacce u 1 yac B Hepento B 11
KJIacce, BCEro 3a JiBa rojia ooyuenus - 102 yueOHbIX yaca.



COJAEPKAHUE YYEBHOTI'O KYPCA
10 KJIACC

IIpsiMmble ¥ IIJIOCKOCTH B IPOCTPAHCTBE

OcHoBHbIE NIOHATHUS CTEpeoMeTpuu. Touka, npsimMasi, III0CKOCTh, pocTpaHcTBO. [loHATHe
00 aKCHOMAaTHYECKOM TIOCTPOCHUU CTEPEOMETPHH: aKCHOMBI CTEPEOMETPHH U CIICACTBUS U3 HUX.

B3anMHOe pacrionokeHue NnpsMbIX B IPOCTPAHCTBE: MEPECEKAIOIIMNECS, TapaJLICIbHbIE U
CKpemuBampomuecss npsmsle. IlapamnenbHOCTh NPsSMBIX M IJIOCKOCTEM B MPOCTPAHCTBE:
MapajuleJIbHbIE IIPSAMBIE B NPOCTPAHCTBE; IAPAUICIBHOCTh TPEX NPSIMBIX; MMapAIEIbHOCTh
IpSIMOM M IUIOCKOCTH. YTJIBI C COHANPABICHHBIMA CTOPOHAMM; YroJI MEXKAY NpPSIMBIMU B
npoctpanctee.  [lapayienbHOCTh  IJIOCKOCTEW: — MapajulebHbIE  IUIOCKOCTH;  CBOMCTBA
napajuleNbHbIX ockocTel. [Ipocreiinye npocTpaHCTBEHHbBIE GUTYPBI HA MJIOCKOCTU: TETPA3P,
KyO, mapaJijiesienumnesn; NoCTpOeHNe CEYeHUN.

[lepneHUKYISIpHOCTE  NPSAMOM M IJIOCKOCTH:  NEPIEHAMKYISPHBIE IIPSAMBIE B
IIPOCTPAHCTBE, MpsIMbIE MApauleIbHbIE M IEPHEHIUKYISIPHBIE K IIOCKOCTH, IPU3HAK
MEPIEHIUKYIIIPHOCTA IPSAMOM M IUIOCKOCTH, TeOopeMa O MNpSIMOW IEepHeHAUKYIAPHON
IJIOCKOCTH. YTJIBI B IPOCTPAHCTBE: YrOJ MEXJy HMPSAMOM M INIOCKOCTBIO; JBYTPaHHBIM yroul,
JIMHEWHBIN YroJl ABYIrpaHHOro yria. IlepneHauKyissp M HakJIOHHBIE: PACCTOSIHME OT TOYKH J0
IUIOCKOCTH, PpACCTOSIHHE OT NPSMOM J0 IUIOCKOCTH, NpPOeKUus (GUrypbl Ha IJIOCKOCTb.
[lepneHMKyYISIPHOCTD IIJIOCKOCTEN: NMPU3HAK MEPIICHAUKYIIPHOCTH JIBYX IIOCKOCTEN. Teopema
0 TPEX MEPIEHAUKYIISIPAX.

MHOrorpaHHMKH

[loHdATHE MHOrOrpaHHHWKAa, OCHOBHBIE JJIEMEHTbl MHOIOTPAaHHUKA, BBIMYKJIbIE U
HEBBIITYKJIbIE MHOIOTPAaHHUKH; pa3BEPTKa MHOTOrpaHHMKA. [Ipu3ma: N-yrojpHas npusma; rpaHu
Y OCHOBaHMSI IPU3MBL; MpsMasi U HAKJIIOHHAS TPU3MbL; OOKOBas U MOJHAs OBEPXHOCTH MPU3MBI.
[Tapannenenunen, npsiMOYroibHBIN NapajuieJenunes u ero cBoicrsa. [lupamuaa: N-yroyipbHas
nupaMuaa, TpaHd W OCHOBaHWE MUpaMU[bl; OOKOBas W TMOJIHAS MOBEPXHOCTh MHUPAMUJIBI;
MpaBUJIbHAs W YCEUEHHAas NUpaMUIa. OJEMEHTbl Npu3Mbl W nupamuasl. lIpaBuibHbIE
MHOTOTPaHHUKU: MOHITHE MPaBUIBHOTO MHOTOIPAHHMKA; MpPaBWIbHAs MPU3Ma U IpaBUJIbHAs
MMpaMuia; NpaBuiIbHas TPEYrojbHas MUpamMuaa U MpaBMIbHBIN TeTpasap; kyO. [IpeacraBnenue
O MPaBWIbHBIX MHOTOTPaHHUKAX: OKTadJp, JOoJeKa’ap U ukocadap. CeueHus MNpu3Mbl U
MMAPaAMHU/JIBI.

CummeTpusi B MPOCTPAHCTBE: CUMMETPUS OTHOCUTEIBHO TOYKH, MPSAMOM, IJIOCKOCTH.
DNEeMEHTbl CHMMETPUH B IUpaMuAax, napajienenuneaax, IpaBuibHbIX MHOTOTPaHHUKAX.

Brruncnenue 3neMeHTOB MHOTOTPAaHHUKOB: p&dpa, nuaronanu, yribsl. [lnomans 60koBoi
MOBEPXHOCTU U IOJHOW MOBEPXHOCTH MPSAMOM HPHU3MBI, IUIONIAJb OCHOBAHUM, Teopema O
OOKOBOHM TMOBEpPXHOCTU MpsMOi mnpusMbl. Ilnomangs OOKOBOI MOBEPXHOCTH U TOBEPXHOCTH
MPaBWJIBHON MHpaMUbl, TEOpeMa O IUIomaau yceu€HHoi nupamunbl. [loHstre 06 oOnéMme.
O06BEM upamMuIbl, MPU3MBL.

ITonoOusle Tena B mpocTpaHcTBe. COOTHOLICHHMS MEXKIY IUIOIAASIMU TOBEPXHOCTEH,
00BbEMaMH OJOOHBIX TEJI.

11 KJIACC

Tesna Bpamenus

Hunuuapudeckass MOBEPXHOCTb, 0Opa3yrollue IWINHAPUYECKOM MOBEPXHOCTH, OCh
LWIMHAPUYECKO noBepxHoCTH. LIMmuHap: ocHOBaHUs U OOKOBasi MIOBEPXHOCTh, 00pasyromas 1
0Cb; TUIOINA/b OOKOBOH 1 MOIHOM MOBEPXHOCTH.



Konnueckass moBepXHOCTh, 00pa3yroliMe KOHMYECKOM IOBEPXHOCTH, OCb W BEpIIMHA
KOHMYECKOW moBepxHOCTH. KoHyc: OCHOBaHME M BepIIMHA, oOpasyromias M OCh; IUIONIA]b
OOKOBOW W TOJHON TMOBEPXHOCTH. YCEUEHHBIH KOHYC: 00pa3ylollue W BBHICOTA; OCHOBAHUS U
OOKOBasi OBEPXHOCTb.

Cdepa m map: meHTp, paamyc, TUaMeTp; IUIOMIAIh IMOBEPXHOCTH cdeprl. B3ammuoe
pacrosiosxenue chepsl ¥ IIIOCKOCTH; KacaTeNlbHas INIOCKOCTh K cdepe; Ionaas chepsl.

N300paskenue Ten BpameHus Ha TIIO0CKOCTH. Pa3BépTka mumHApa 1 KOHyca.

KomOunamuu Ten BpamieHWs WU MHOTOTPAHHUKOB. MHOTOTPaHHUK, ONHCAHHBIH OKOJO
cdepsr; cdepa, BOUCaHHAS B MHOTOTPAHHUK, UJIH TEJIO BPAIICHUSL.

[Tonsitne 006 o0béme. OcHOBHBIE cBoiicTBa 00BEMOB Ten. Teopema 00 00BEME
MPSIMOYTOJIBHOTO Tapajuieyenumnena u cinefactBus u3 He€. O0béM 1mumuHApa, KoHyca. O0bEM
miapa ¥ rioimasp chepsl.

[lono6Hble Tena B mpocTtpaHcTBe. COOTHOLIEHMS MEXAY IUIOMIAAIMU TOBEPXHOCTEM,
00béMamMu MOJOOHBIX TEI.

Ceuenus mwmmHIpa (MapauieIbHO W TEPHEHAUKYISIPHO OCH), CEYCHHUs KOHyca
(mapannenbHOE OCHOBAHUIO U MPOXOsIee Yepe3 BEPILINHY), CEUeHHUs 1apa.

BekTopbl 1 KOOPAUHATHI B IPOCTPAHCTBE

Bektop Ha miockocTH U B pocTpaHcTBe. CI0KEHUE U BBIYUTAHUE BEKTOPOB. Y MHOKEHUE
BEKTOpa Ha uyMcio. PasnoxkeHue BekTopa Mo TPEM HEKOMIUIaHapHBIM BekTopam. [IpaBuio
napajuienenunesna. Pemenue 3aaa4, CBA3aHHBIX ¢ IPUMEHEHHEM MPABUII IEHCTBUI C BEKTOPAMHU.
[IpssmoyronpHas cucrema kKoopauHar B mpocTpaHcTBe. Koopaunatel Bekropa. IIpocreimue
3aJauyd B KOOpJAMHATax. Yrojl MexAy BekTopamu. CKalgpHOE NpPOU3BEICHHE BEKTOPOB.
Boruncnenue yrioB MexXIy HpSMBIMU U IIOCKOCTSIMHU. KOOpAMHATHO-BEKTOPHBIN METOJ MpH
pELICeHUH TeOMETPUUECKUX 3a/1a4.



IINTAHUPYEMBIE PE3YJIbTATBI
JIMYHOCTHBIE PE3YJIBTATbBI

JIuyHOCTHBIE PE3yNbTAaThl OCBOEHUSI MpOrpamMMbl ydeOHOro mpeamera «MaremaTuka
XapaKTEPU3YIOTCS:

I'paxnanckoe Bocnutanue:

c(OPMHUPOBAHHOCTBIO TPAKIAHCKOW TO3WIMHA OOYYaroImIerocss KaK aKTUBHOTO U
OTBETCTBEHHOT'O WJIEHAa POCCHUHCKOTrO OOIIECTBa, MPEACTAaBICHUEM O MAaTEMAaTUYECKUX OCHOBAX
(YHKIIMOHUPOBAHUS PA3JMYHBIX CTPYKTYp, SIBICHUH, TPOIEAYp TPakIaHCKOTO OOIIecTBa
(BBIOOPBI, OTIPOCHI W Tp.), YMEHHEM B3aUMOJICHCTBOBATh C COIMAJIBHBIMH HHCTHUTYTAMU B
COOTBETCTBUU C UX (PYHKIMSIMU U HA3HAYCHHUEM.

IIaTpuoTnyeckoe BOCNUTAHUE:

c(OpPMUPOBAHHOCTBIO POCCUICKON I'PaXKIaHCKOW MIAEHTUYHOCTH, YBAXEHHUS K MPOILIOMY
U HACTOSAIIEMY POCCUMCKON MaTEeMaTHWKH, IIEHHOCTHBIM OTHOIICHHEM K JIOCTHKCHHSIM
POCCHICKMX MAaT€MaTUKOB M POCCHUUCKOM MaTEMaTHYE€CKOW IIKOJbI, K WCIOJb30BAHUIO ATUX
JOCTIDKCHHM B IPYTrUX HayKaX, TEXHOJOTHX, chepax SKOHOMHUKH.

JlyXOBHO-HPABCTBEHHOT0 BOCIIMTAHMS:

OCO3HAaHWEM JYXOBHBIX IIEHHOCTEH POCCHICKOTO Hapoja; CcHOPMHPOBAHHOCTHIO
HPaBCTBEHHOTO CO3HAHUS, ITHUYECKOTO TOBEACHHS, CBI3aHHOTO C MPAKTHUYECKUM TPUMEHEHUEM
JTOCTIDKCHHM HAyKH W JIEATEIbHOCTHIO YUEHOTO; OCO3HAHHWEM JIMYHOTO BKJIa/Ja B TMOCTPOCHHUE
YCTOMYHMBOTO OYAYIIETO.

JCcTeTHYeCKOe BOCIIUTAHME:

JCTETUYECKUM  OTHOLIEHWEM K  MHpPY, BKIIOYas JCTETHKY  MaTeMaTHYECKHX
3aKOHOMEPHOCTEH, OOBEKTOB, 3aja4, PEIICHUH, paCCyXICHUH; BOCHPHUUMYHBOCTHIO K
MaTeMaTHYECKUM acClEeKTaM pa3JInYHbIX BUJIOB UCKYCCTBA.

dusuyeckoe BOCIUTAHUE:

chOpMUPOBAHHOCTHIO YMEHHSI TPUMEHATH MaTeMaTHYeCKUe 3HAaHUS B HMHTEpecax
310pOBOro M Oe3omacHoro oOpas3a U3HU, OTBETCTBEHHOTO OTHOILIEHHUS K CBOEMY 3/J0POBbIO
(3mopoBoe muTaHue, cOATAHCHUPOBAHHBIA PEKUM 3aHSATUN M OTAbIXa, peryispHas (usnueckas
aKTUBHOCTb); (PU3UUECKOTO COBEPUICHCTBOBAHUS, MPU 3aHATUSAX CIIOPTHUBHO-03A0POBUTEIHHON
JESATENbHOCTBIO.

TpynoBoe BocnuTanue:

TOTOBHOCTBIO K TPYIy, OCO3HAHUEM IEHHOCTU TPYAOIIOOMS; MHTEPECOM K Pa3IUYHBIM
chepam mpodeccHoHaTbHON JEesITeNbHOCTH, CB3aHHBIM C MAaTEMaTUKON U €€ MPHIIOKEHUSMH,
YMEHHEM COBepIIaTh OCO3HAHHBIN BbIOODP Oyayiiei mpodeccuu u peaan3oBbIBaTh COOCTBEHHbBIC
KU3HEHHBIC IUIAHBI; TOTOBHOCTHIO M CIHOCOOHOCTHIO K MaTeMaThdeckoMy oOpa3oBaHUIO U
caMo00pa3oBaHUIO HAa TMPOTSHKEHWU BCEW JKM3HU; TOTOBHOCTHIO K AKTUBHOMY Y4YacTHIO B
pEeLIeHUN TPAKTUYECKUX 3a]]a4 MaTEMaTHYECKON HAPaBICHHOCTH.

JK0JI0TrHYeCcKOe BOCIIUTAHHE:

c(OPMUPOBAHHOCTHIO JKOJIOTUYECKOW KYNbTYphl, TOHUMAHHEM BIHUSHUSA COILUAIBHO-
SKOHOMHUYECKHUX MPOLIECCOB HAa COCTOSIHUE NPHUPOAHOW U COIMAIBHOW Cpebl, OCO3HAHUEM
rI00aTbHOTO  XapakTepa  JKOJOTHMYECKWX  MpoOsieM; OpUEHTalued Ha  MpUMEHEHHE
MaTeMaTHYeCKUX 3HAHUU Ul PElIeHUs 3ajad B 00JacTH OKPYXKAIOIIeH cpesbl, MIaHUPOBaHUS
MOCTYIKOB U OLIEHKH UX BO3MOXKHBIX MOCIIEICTBUMN ISl OKPYKAIOIIEH CpeJibl.

IleHHOCTH HAYYHOI'O NO3HAHHUA:



Cc(OPMHUPOBAHHOCTHIO MHPOBO33PEHHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO
Pa3BUTHS HAYKW U OOLIECTBEHHOW MPAKTHKH, TOHUMAHHEM MaTeMaTHUECKOW HayKH Kak chepbl
YeJI0BEYECKOM JIEATENIbHOCTH, 3TANlOB €€ pa3BUTUS M 3HAYUMOCTH Ui Pa3BUTHUS LMBUJIM3ALUY;
OBJIAJICHUEM SI3BIKOM MAaTE€MaTHUKH U MaTeMaTU4YeCKOW KyJIbTYpOH Kak CpEACTBOM II03HaHUs
MHpA; TOTOBHOCTBIO OCYLIECTBJIATH IIPOCKTHYHO U  HCCIEAOBATEIBCKYIO JI€ATEIBbHOCTh
UHIUBUAYAJIBHO U B TPYIIIIE.

METAINIPEAMETHBIE PE3YJIBTATHI

MertanpeaMeTHbIe Pe3yIbTaThl OCBOCHUS MTPOrpaMMbl yaeOHOTO TipeaMeTa «MaremaTrukay
XapaKTepU3YIOTCS  OBJIQJICHUEM  YHHBEPCAIBHBIMH  HO3HAGAMENbHBIMU  OCliCEUIMU,
VHUBEPCANbHLIMU —~ KOMMYHUKAMUBHBIMU — OCUCMBUAMYU, — YHUBEPCATbHLIMU — Pe2YIAmUEHbIMU
OeticmeusMu.

1) Vhusepcanvnvie noznasamensusle oeticmeus, obecnewusaiom Gopmuposanue 6a308bix
KOCHUMUBHBIX NPOYECco8 00yuarowmuxcs (0ceoeHue mMemooos NO3HAHUS OKPYIHCAIOWe20 MUpa,
npuMeHenue 102UYeCKUX, UCCIe008ameNbCKUX onepayuil, yMeHut pabomams ¢ ungopmayueti).

ba3oBble joruyeckue aeiicTBus:

® BBISBIIATh M XapaKTePU30BaTh CYIICCTBCHHBIC MPU3HAKKM MAaTEMaTHYECKHX OOBEKTOB,
MOHATHH, OTHOMICHUH MEKIY MOHITHIMH, (HOPMYIHPOBATH OMPEICICHUS TOHSITHIA;
YCTaHABIIMBATh CYIICCTBCHHBIN MPU3HAK KJIACCH(HUKAIINN, OCHOBAHUS JIJI 0000IIeHNUs
Y CPaBHCHMSI, KpUTEPUH TIPOBOJIUMOTO aHAIIN3a;

® BOCIPUHUMATH, (HOPMYIUPOBATh U MPEOOPA3OBHIBATH CYKJIEHUS: YTBEPAUTEIbHbIE U
OoTpuLaTeNbHbIe, €AMHUYHBIC, YACTHBIE U OOIINE; YCIOBHBIE;

® BBIABJIATH MAaTEMATUYECKUE 3aKOHOMEPHOCTH, B3aUMOCBS3H U IPOTUBOPEUHS B aKTax,
JAHHBIX, HAONIONEHUSAX M YTBEPKACHUSX; Npe/iaraTh KPUTEPUU [UIS BBISABIICHHS
3aKOHOMEPHOCTEN U IPOTUBOPEUMH;

e JleNaTh BBIBOJIBI C KCIIOJIH30BAHHEM 3aKOHOB JIOTUKH, ACTYKTHUBHBIX U WHIYKTUBHBIX
YMO3aK/II0UYEeHUH, yMO3aKIIIOUEHHH 0 aHAJIOTUH;

® [POBOJUTH CAMOCTOSITENILHO JOKa3aTeIbCTBA MATEMAaTHUYECKUX YTBEPKACHUN (TIPSMBbIE
U OT TMPOTHBHOIO), BBICTpaBaTh AapPryMEHTAlUIO, MPHUBOJUTH HPUMEPHl U
KOHTPHpUMEPHI; 000CHOBBIBATH COOCTBEHHbIE CY)KICHUS U BBIBOJIBI;

e BbIOMpaTh croco® perieHus y4eOHOM 3adauu (CpaBHUBATh HECKOJIBKO BapUAHTOB
pelieHus, BpIoupaTh HanboJiee MOAXOASIMIUNA ¢ YIETOM CaMOCTOSITENIBHO BBIJICICHHBIX
KPUTEPHUEB).

Ba3oBble ucciieoBaTe/ibCKue 1eHCTBUSA:

® CIOJNB30BaTh  BOMPOCHI  KaK  MCCIENOBATENIbCKHM  MHCTPYMEHT  IO3HAHUS;
(dhopMynupoBaTh BOMPOCH], GUKCUPYIOUINE TPOTUBOPEUHE, MPOOIeMYy, yCTaHABINBATh
HUCKOMOE U JaHHOe, (OPMHUPOBATH THUIIOTE3y, APTyMEHTHUPOBATH CBOIO MO3HIIUIO,
MHEHUE;

® TMPOBOJUTH CAMOCTOSATENHHO CIUIAHUPOBAHHBIM DKCIIEPUMEHT, HCCIEJOBAaHHE TIO
YCTaHOBJICHHIO OCOOCHHOCTEH MaTeMaTHU4ecKoro oOBbeKTa, SBIEHHS, Mpollecca,
BBISIBIICHHIO 3aBUCUMOCTEH MEX Iy 00bEKTaMH, SBICHUSMU, TPOIIECCAMU;

® caMOCTOATENbHO (OopMynupoBaTh O0O0OOIIEHHMS ¥ BBIBOJABI IO  pe3ylbTaTaMm
MPOBENEHHOTO HAOIIOJCHMSI, UCCIICIOBAHUS, OLIEHUBATH JOCTOBEPHOCTH MOJy4YEHHBIX
PE3yIbTaTOB, BBIBOJOB U 0000IIEHN;



MPOTHO3UPOBATH BO3SMOXKHOC PA3BUTHC MIPOLCCCA, 4 TAKIKC BbIABUTATH MPCAIIOJIOKCHUA
0 €ro pa3sBUTHUHU B HOBLIX YCJIOBUAX.

Padora c undopmanueii:

BBISBJIATH JePUUINTH HHPOPMAIINH, JaHHBIX, HEOOXOIUMBIX JUIsI OTBETa Ha BOMPOC U
IUTSL pELICHUS 3a/1a4H;

BBIOMpaTh MH(POpPMAIMI0 W3 HWCTOYHUKOB pA3IMYHBIX THUIIOB, aHAJIU3UPOBATH,
CHCTEMATH3UPOBATh W HWHTEPIPETHUPOBATh MH(OPMAIMIO Pa3IHYHBIX BUAOB U (HOpM
MIPECTABIICHHUS,

CTPYKTYpUpPOBaTh HMH(POPMALMIO, TPEACTaBIATE €€ B  pa3uyHbIX (opmax,
WLTIOCTPUPOBATH IPahuIecKu;

OIICHUBATh HAAEKHOCTh HH(OPMAIMM IO CaMOCTOSTENBHO C(HOPMYIHPOBAHHBIM
KPUTEPHSIM.

2) VHuueepcanvuvie KOMMyHUKamueHole Oelicmeus, 00ecnedusaom c@hopmuposaHHocms
COYUANBLHBIX HABLIKOE 00YUAIOUWUXCSL.
Oo0menue:

BOCIIPUHUMATH ¥ (DOPMYJIHPOBATH CYXKJIEHHS B COOTBETCTBHU C YCIOBHSIMHU H LEISIMHU
OOIICHHUs; SICHO, TOYHO, TPAMOTHO BBIPaXaTh CBOIO TOYKY 3pPEHHS] B YCTHBIX H
MUCHMEHHBIX TEKCTaX, JaBaTh MOSICHEHUS TI0 X0y PEIIeHUs 3a]adi, KOMMEHTHPOBATh
MTOJTY4EHHBIN pe3ynbTar;

B X0JIe 0OCYXJIEHHS 3a71aBaTh BOMIPOCHI MO CYIIECTBY 00CYXKTaeMOU TEMBI, TPOOIIEMBI,
pelaeMoill  3ajaud, BbBICKA3bIBaTh UJEHU, HAICJICHHbIE Ha T[OUCK PEeIleHUs;
COMOCTABJATh CBOU CYXKICHHS C CYXKJIEGHUSMU JPYTHX YYacTHMKOB JMajora,
0OHapY)KHUBaTh pa3InuUe U CXOJACTBO MO3UIINI; B KOPpPEKTHOH popme popmynupoBath
pa3HoTriacusi, CBOU BO3PaKEHUS;

MIPEJICTaBIATh Pe3yNIbTaThl PEHICHUs 3a7auu, IKCIEPUMEHTa, UCCIeA0BaHUS, TPOEKTA;
CaMOCTOSITENIbHO BBIOMpATh (opMaT BBICTYIUICHHS] ¢ YYETOM 3ajad Mpe3eHTaluu U
0COOEHHOCTEHN ayAUTOPUH.

CoTpyaHunyecTBo:

MMOHUMATh M KCIIOJIb30BaTh MPEUMYIIECTBA KOMAHIHOW W WHAMBHIYAILHOW pabOTHI
NpH pEUICHWH YYeOHBIX 3a/a4, NPUHUMATh IIeJIb COBMECTHOW JEATEIBHOCTH,
IUTAHUPOBATh OPraHHM3AIMI0 COBMECTHOM pPa0OTHI, paclpeAessTh BHIBI PadoT,
JIOTOBAPHBATHCSA, OOCYXKIATh MPOLECC M pe3yiabTar paboThl; 0000IIaTh MHEHHUS
HECKOJIbKUX JIFOJICH;

y4acTBOBAaTh B IPYNMNOBBIX (hopMax paboThl (0OCykaeHUs, 0OMEH MHEHUH, «MO3TOBBIE
IITYPMBI» M WHBIC); BBIMOJHATH CBOIO 4YacTh pabOThl M KOOPAWHUPOBATH CBOH
JICUCTBUS C IPYTUMU YICHAMU KOMaH/Ibl; OICHMBATh KAY€CTBO CBOETO BKJIa/1a B OOIIHIA
MPOIYKT 110 KPUTEPUIM, CPOPMYIUPOBAHHBIM YUaCTHUKAMH B3aHMOICHCTBUSL.

3) Vuusepcanvhvie pezynamuegnsie oeticmaus, 06ecneuugaiom hopmMuposanue CMoiCi08biX

YCMAHOBOK U HCUSHEHHbLIX HABLIKOG JIUYHOCMU.
Camoopranm3anus:

COCTaBJIATH IUIAH, AJITOPUTM PELICHUS 33JjauH, BBIOUPATh CIIOCO0 PEIIeHus ¢ y4ETOM
HMEIOIINXCS PECYPCOB U COOCTBEHHBIX BO3MOKHOCTEH, apryMEeHTHPOBATh U
KOPPEKTHPOBATh BApUAHTHI PEIICHUH ¢ y4ETOM HOBOM MH(pOpMAaIIUH.

CaMOKOHTPOJIb:



e BJAJCTh HABBIKAMHM IIO3HABATENBHOW pe(IEKCHH KaK OCO3HAaHHs COBEPIIAEMBIX
NEUCTBUM M MBICIUTENBHBIX IPOLECCOB, HX pPE3yJbTaTOB; BIAAETh CIOCOOAMMU
CaMOIIPOBEPKH, CAMOKOHTPOJISI IpoOLEcca U pe3yibTaTa pPEUICHUS MaTeMaTH4eCKON
3a/1a4y;

® [IpeABHUJETh TPYAHOCTH, KOTOPHIE MOTYT BO3HUKHYTh IPU PEIICHUU 33/a4l, BHOCUTh
KOPPEKTUBBI B JEATEILHOCTh Ha OCHOBE HOBBIX OOCTOSITENBCTB, TAHHBIX, HallIEHHBIX
OIMOO0K, BBISIBICHHBIX TPYJHOCTEH;

® OLEHUBaTh COOTBETCTBUE pe3ysibTaTa LEIM U YCIOBUSM, OOBSACHATH IPUUUHBI
JOCTUXKEHHUS] WIM HEJOCTHKEHUS pe3ylIbTaTOB JEATENbHOCTH, HAXOIUTh OLIMOKY,
JlaBaTh OLIEHKY PUOOPETEHHOMY OTIBITY.

HNPEAMETHBIE PE3YJIBTATbBI
10 KJIACC

OnepupoBaTh MOHATUAMH: TOYKA, MPSIMasi, TUIOCKOCTb.

[TpuMeHSITh aKCHOMBI CTEPEOMETPHUH U CIICJACTBHS W3 HUX TPU PEIICHUHA TEOMETPUUICCKUX
3aad.

OnepupoBaTh TOHATHSAMH: TAPAUICIBHOCTE W TMEPHEHAUKYISIPHOCTH MPSAMBIX U
IIJIOCKOCTEM.

KrnaccuduimpoBars B3anMHOE pacIoIo’KeHHE TPSIMBIX U TUIOCKOCTEH B MPOCTPAHCTBE.

OnepupoBaTh MOHATHSAMHU: JBYI'PAaHHBIH yroj, TpaHW ABYTPAHHOTO yria, pedpo
JIBYIPAaHHOTO YIJia; IMHEHHBIH yroJl ABYTPAHHOTO yIJIa; TpaJaycHas Mepa JABYTPAaHHOTO yTJa.

OnepupoBaTh MOHITUSIMHU: MHOTOTPAHHUK, BBIMYKIBIA W HEBBITYKIBIH MHOTOTPaHHUK,
AJIEMEHTHI MHOTOTPaHHHUKA, IPaBWIILHBI MHOTOT PAHHUK.

Pacrnio3HaBath OCHOBHBIC BHJIBI MHOTOTPAHHUKOB (MMpaMH[; MPH3Ma, MPSMOYTOJIbHBIN
napajuiesienume, Kyo).

KnaccupunupoBaTh MHOTOTPaHHUKH, BBIOMpass OCHOBaHMS JUIS  KJacCH(UKAUU
(BBIMTyKJIBIE ¥ HEBBINYKIbIE MHOTOTPAHHUKHW; TPABHJIbHBIE MHOTOTPAHHUKH, TMpSMbIE U
HAKJIOHHBIE TIPU3MBI, TTAPAJUICIICTIUIICb! ).

OnepupoBaTh MOHATUSAMH: CEKYIasl INIOCKOCTh, CEUEHNE MHOTOTPAHHUKOB.

OOBSCHITD MIPHHITUIIBI TIOCTPOCHUSI CEUYCHHIA, CTIOJIb3YS METO/ CIIE/IOB.

Crtpouth cedeHuss MHOTOTPAHHUKOB METOJIOM CJIEJIOB, BBIMIOJIHATH (BBIHOCHBIE) MJIOCKHE
YEePTEIKU U3 PUCYHKOB MPOCTHIX 00BEMHBIX (DUTYP: BUI CBEPXY, COOKY, CHH3Y.

Pemrate 3amaum Ha HaxOoXJICHHE TIEOMETPUYECKUX BEIMYMH 10 oOpa3laM WIu
QITOPUTMaM, TPHMEHsS HW3BECTHBIC AHAIIMTHYECKHE METOJbl TpPU PEIICHUU CTaHAAPTHBIX
MaTEeMaTUYECKUX 3aJad Ha BBIYMCICHHE PACCTOSHUW MEKIY JIBYMsI TOYKAMHU, OT TOYKH JIO
MPSIMOM, OT TOYKH JI0 MJIOCKOCTH, MEXKIY CKPEIMBAIOIIUMUCS MPSIMBIMHU.

Pemarp 3amaun Ha HaxOXKICHHE TEOMETPUYECKHX BEIMYMH 10 oOpasluaM WId
QIrOpUTMaM, TMPUMEHSS HW3BECTHBIE AaHAJUTHUYECKWE METOJbl TMPH PEHIeHHH CTaHAAPTHBIX
MaTeMaTHYeCKHUX 3a/1ad Ha BBIYHUCICHHE YIJIOB MEXKAY CKPEUIUBAIOLIUMUCS MPSMBIMH, MEXIY
MPSIMOM U TUIOCKOCTHIO, MEKTY TUIOCKOCTSIMH, IBYTPAHHBIX YTJIOB.

Boruncnsate 00bEMBI U MIJIOMIAAN TOBEPXHOCTEH MHOTOTPAHHHUKOB (MpU3Ma, MHUpaMua) ¢
npuMeHeHHeM (OpMYI; BBIUUCISITH COOTHOIIEHUS MEXIy IUIOMIAJSIMU TOBEPXHOCTEH,
00BEMamMu TOJJOOHBIX MHOTOT'PAHHUKOB.



OHepI/IpOBaTB MNOHATHUAMHU: CHUMMETpPUSA B MPOCTPAHCTBC, LCHTP, OCb MW INNIOCKOCTb
CUMMETPUH; IIEHTP, OCh U TUIOCKOCTh CUMMETPHH (DUTYPBHI.

W3BnekaTh, mpeoOpa3oBhIBaTh U MHTEPIPETUPOBATH MH(POPMAIMIO O MPOCTPAHCTBEHHBIX
reOMETPUIECKUX (PUTypax, MPEACTABICHHYIO Ha YePTEKaX U PUCYHKaX.

[IpumensaTs reomerpuueckue (axkTbl Ui pPELIEHUS CTEPEOMETPUYECKUX 3ajad,
MPE/IOJIaralIinX HECKOJIBKO IIaroB pEIICHUs, €CM YCIIOBUS MPUMEHCHHS 3aJaHbl B SIBHON
dopme.

[IpuMeHATH NpOCTEMIINE NPOrPaMMHBIE CPEACTBA M IEKTPOHHO-KOMMYHMKALIHOHHBIE
CHCTEMBI [TPU PEIICHUN CTEPCOMETPHUCCKUX 3a7ay.

[IpuBoauTe mNpUMEpPBl MAaTEMaTHYECKUX 3aKOHOMEPHOCTEHM B IPUPOJE H IKHU3HH,
pacro3HaBaTh MMPOSBJICHNUE 3aKOHOB T€OMETPHUHU B HCKYCCTBE.

HpI/IMCHfITb IMOJIYYCHHBIC 3HAHHA Ha IMPAKTHUKE: aHAJIMU3UPOBATH PCAJIBHBIC CHUTyallUu U
IMPHUMCHSATH HN3YUYCHHBIC IIOHATUA B mponecce IIOHUCKa pemicHuA MaTeMaTNn4YCCKUu
chopMyIUPOBAHHON MPOOJIEMBbI, MOJIEIUPOBATh PEATbHBIE CUTYAIlMM Ha SI3bIKE T€OMETPHH,
HCCIIEIOBATh TOCTPOCHHBIE MOJEIN C HCIOJh30BAHUEM TEOMETPUUYCCKHX TOHSATHH U TEOPEM,
arrmapara aﬂre6pBI; peaTh NPpaKTHYCCKUE 3aaa4u, CBA3aHHBIC C HAXOXKIACHUEM I'COMETPUICCKUX
BCIIMYUH.

11 KJIACC

OnepupoBaTh IMOHATUAMU: HWIMHIpUYECKas IIOBEPXHOCTB, oOpa3yromue
WIMHAPUIECKOH MOBEPXHOCTH; IWIINHAP; KOHMYECKasi TOBEPXHOCTh, 00pa3yroIne KOHMYECKOU
MOBEPXHOCTH, KOHYC; ChepruiecKasi MOBEPXHOCTb.

Pacno3naBate Tena Bpamenus (MWIMHIP, KOHYC, cdepa U map).

OOBACHATBH CITOCOOBI TTOJTYICHHUSI TEJT BPAIICHUS.

KnaccudummupoBaTs B3auMHOE pacmoyioxkeHue chepsl U MII0CKOCTH.

OnepupoBaTh MOHATHSAMU: IIAPOBON CETMEHT, OCHOBAHUE CETMEHTA, BHICOTA CEIMEHTA;
IIAPOBOH CJIOH, OCHOBAHHUE MIAPOBOTO CIIOSI, BRICOTA IIIAPOBOTO CJIOST; IIAPOBOM CEKTOP.

Bbrauciare 00bEMBI M TUIOIAAM MOBEPXHOCTEH TEN BpAIlEHUs, TCOMETPHUECKUX Tell C
npUMeHeHHeM (GOPMYIL.

OnepupoBaTh MOHATUSMHU: MHOTOTPAHHUK, BIUCAHHBIA B Cepy W OIMHMCAHHBIH OKOJIO
cdepsr; chepa, BOUCAHHAS B MHOTOTPAHHHK HITH TEJIO BPAIICHUS.

BbIUMCIIATE COOTHOIICHHUST MEXKIY TUIOIIAASMU TIOBEPXHOCTEH M 00BbEMaMH IMOIOOHBIX
TeJL

N300pakaTe u3ydaembie (GUTYpbl OT PYKH H C TPUMEHEHHUEM IPOCTBHIX YEPTEKHBIX
WHCTPYMEHTOB.

BBINONHATE (BBIHOCHBIC) IJIOCKUE YEPTEKHU U3 PUCYHKOB MPOCTHIX 00BEMHBIX (DUTYD: BHI
CBEpXY, COOKY, CHU3Y; CTPOUTh CCUCHHUS TEIl BPAIICHUSI.

W3Bnekatb, HHTEPIPETUPOBATh U MPeoOpa30BbIBaTh MHPOPMAIMIO O MPOCTPAHCTBEHHBIX
reOMEeTPHUECKUX QUrypax, MPeJACTaBICHHYIO HA YePTEeKaxX U PUCYHKAX.

OnepupoBaTh MOHSATHEM BEKTOP B IPOCTPAHCTBE.

BoInonHATE AeWCTBUS CIOXKEHHSI BEKTOPOB, BEIYMTAHUSI BEKTOPOB M YMHOXKEHHUSI BEKTOPA
Ha YHCTI0, OOBSICHAThH, KAKUMU CBOMCTBAMU OHM 00JIa/1at0T.

[IpuMeHsTh MpaBUiIoO MapauieIenunea.



OnepupoBaTh MOHATUSAMU: JIEKAPTOBBI KOOPAMHATHI B IIPOCTPAHCTBE, BEKTOP, MOAYIb
BEKTOpa, PABCHCTBO BEKTOPOB, KOOPIMHATHI BEKTOpA, yroJ MEXKIy BEKTOpPaMH, CKaJIIPHOE
MIPOU3BE/ICHNUE BEKTOPOB, KOJUIMHEAPHBIC  KOMIUIAHAPHBIC BEKTOPHI.

HaXOI[I/ITB CYMMY BCKTOPOB U MPOU3BCACHUEC BCKTOPA HA YHUCJIO, YTOJ MCXKAY BCKTOPaAMU,
CKaJIIpHOC MPOU3BCACHUC, PACKIIAAbIBATE BEKTOP IO ABYM HCKOJUIMHCAPHBIM BEKTOPAaM.

3amaBaTh MJIOCKOCTh YPABHEHUEM B JIEKAPTOBOW CHCTEME KOO/ IMHAT.

[IpumensaTs reomerpuueckue (axkTbl Ui pPELIEHUS CTEPEOMETPUYECKUX 3ajad,
MPEIOJIaralIinX HECKOJIBKO IIaroB pEIICHUs, €CM YCIIOBUS NMPUMCEHCHHS 3aJaHbl B SIBHOM
dopme.

Pemratn HpOCTCI\/JIIHI/Ie reoOMETPpHUICCKUC 3aaa4u Ha NPUMCHCHHUC BECKTOPHO-KOOPAWHATHOTO
MeTo/1a.

Pemratn 3aa4u Ha JO0Ka3aTeJIbCTBO MATEMATHYCCKUX OTHOIICHUN U HaXO0XJICHHUC
rCOMETPHUICCKUX BCIUYHUH I10 06pa3uaM WM aJilrOpuTMaM, NpUMCEHAA U3BCCTHBIC METOJbI ITPU
PEIICHHUU CTAHJAPTHBIX MATEMATHYCCKUX 3a/1a4.

[IpuMeHATH NpoCTEMIINE NPOrPaMMHBIE CPEACTBA U JIIEKTPOHHO-KOMMYHUKAIIHOHHBIE
CHCTEMBI [TPU PEIICHUU CTEPEOMETPHUECKUX 3a7ay.

[IpuBoauTE mNpUMEpPHl MaTEMaTHYECKMX 3aKOHOMEPHOCTEHM B TMPUPOJE W IKHU3HH,
pacro3HaBaTh MPOSBJICHHUE 3aKOHOB T€OMETPHUHU B HCKYCCTBE.

[IpuMeHATh MONy4YeHHBIE 3HAHMS HA NPAKTUKE: aHAJU3UPOBATH PEAIBHBIE CUTyallud M
IIPHUMCHSATH HN3YUYCHHBIC IIOHATUA B mponecce IIOHUCKa pemicHuA MaTEMaTN4YCCKU
chopMyITUPOBAaHHON MPOOJIEMBI, MOJIETUPOBATh PEATHHBIC CUTYAIlMM Ha SI3bIKE TEOMETPHH,
UCCIIEI0BATh TOCTPOCHHBIE MOJICIH C HCIOJIb30BAHUEM T'€OMETPUYECKUX TOHSATHH M TEOpEeM,
anmapara anareOpbl; pemarh MPaKTUIECKUE 3a/1auH, CBSI3aHHbBIC ¢ HAXOKICHUEM FeOMETPUICCKUX
BEJINYHH.



TEMATHYECKOE IINTAHUPOBAHHUE

10 KIIACC
KosmuecTBo yacos DJIeKTPOHHbIE
Ne HaumeHoBaHue pa3ie/ioB U TeM (ungpossbie)
Konrpoabubie | IIpakTHyeckue
n/n NPorpamMmbl Bcero o0pa3oBaTejibHbIE
padoTsbI padoThI
pecypchl
bubmmoreka [{OK
1 B 1
BEAICHHE B CTCPCOMETPHIO 0 https://m.edsoo.ru/1c209e37
[IpsiMbIe M TIIOCKOCTH B MPOCTPAHCTBE. bubnuoreka [IOK
2 . 12 1
[MapanmienbHOCTh MPSIMBIX U TUIOCKOCTEH https://m.edsoo.ru/1c209e37
3 [TepieHAMKYASIPHOCTD NPSIMBIX U 12 bubmuorexa [JOK
TUIOCKOCTEH https://m.edsoo.ru/1c209e37
4 VYTiel MeXIy IPSMBIMU U TUIOCKOCTSIMHU 10 Bubnuorexa LIOK
AV P https://m.edsoo.ru/1c209e37
bu6mmoreka [IOK
5 M 11 1
HOTOTpAHHIH https://m.edsoo.ru/1c209e37
bu6mmoreka [JOK
6 O6bé 9
EMEL MEOTOTPAHRHHEOD https://m.edsoo.ru/1c209e37
7 [ToBTOpEHME: CEUCHMS, PACCTOSHUS U YTJIbI 4 1 bubmmorexa LIOK
P ' P r https://m.edsoo.ru/1c209e37
OBUIEE KOJIMYECTBO YACOB I10 [TPOI'PAMME 68 3 0



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

KounuecTBO YyacoB DJIeKTPOHHbIE
HaumeHoBaHue pa3ie/ioB U TeM (undposbie)
Ne i/ Konrpoabubie | IlpakTHyeckue
NMPOrpaMmblI Bcero o0pa3oBaTe/ibHbIE
padoTsbI padoThI
pecypchl
bubmmoreka [{OK
1 T 12
eI BpAtieHi https://m.edsoo.ru/1c209e37
bubmmoreka [IOK
2 O0Bé 5 1
DEMPLTE https://m.edsoo.ru/1c209e37
3 BekTophl 1 KOOpIMHATEI B IPOCTPAHCTBE 10 Bubmmorexa [IOK
p P poctp https://m.edsoo.ru/1c209e37
4 [ToBTOpEeHue, 0600IICHNE, 7 1 bu6moreka [IOK
CHCTEMaTH3aIlHs 3HaHUH https://m.edsoo.ru/1c209e37
OBIIEE KOJIMYECTBO YACOB I10 34 5 0

I[TPOTPAMME
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IHOYPOYHOE IINTAHUPOBAHHUE

10 KJIACC
N KounyecTBo yacoB 1 DJIeKTPOHHBbIE HU(PPOBHIE
° ara
Tema ypoka KonTposbnbie | IlpakTnueckue o0pa3oBaTe/bHbIE
n/n Bcero H3Y4YeHH s
padoTsI padoThbI pecypchl
OCHOBHBIC TIOHATHS CTEPEOMETPHU:
TOYKa, MpsiMasi, INIOCKOCTh,
npoctpancTBo. [IpaBuna

1 13)0 5 z . ap cviKa 1 bubmmoreka [{OK

u JKEHUS Ha PUCYHKAX:
p pHCYH B https://m.edsoo.ru/aecc77cd
M300pakeHUS TIIIOCKOCTEH,
napajuieNbHbIX IPSIMBIX (OTPE3KOB),
CEpEeIMHBI OTPe3Ka
TlousTus: mepecekaromnuecs

2 OCKOC pe €CEKaIOIIHEC 1 Bubnuorexa LIOK

IJIOCKOCTH, T1 K uecs

P B https://m.edsoo.ru/2d8a9c99
npsiMasi ¥ IJIOCKOCTh
[TonsTusa: nepecekaronecs

3 pe ece . . 1 bu6mmoreka [IOK

IJIOCKOCTH, TIePECeKaIONINeCs

P B https://m.edsoo.ru/db685e73
npsiMasi ¥ IIOCKOCTh
3HaKOMCTBO C MHOTOI'PaHHUKAMU,

4 n300pakeHue MHOTOTPaHHHUKOB Ha 1 bubnmuoreka [JOK
PHCYHKaX, Ha IPOCKIIMOHHBIX https://m.edsoo.ru/a63959ed
yepTexax
Havanenble cBenenus o kyoe u

5 8 . 4 1 bubnuoreka [JOK
nUpamMuie, uX pa3BEPTKU U MOJIETH.

panit pasBep A https://m.edsoo.ru/b30dff38
CeueHnsi MHOTOTPAaHHHUKOB
HavanbsHbie cBenieHus o Kyoe u

6 ! R Y 1 bubnmuoreka [JOK

MUpamMue, uX pa3BEPTKU U MOJICTH.
pantit pasBep A https://m.edsoo.ru/3d8ffd32
CeueHnsi MHOTOTPAaHHHUKOB
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TTonsaTre 00 aKCUOMATUYECKOM
MMOCTPOCHUH CTEPEOMETPHU:

bubmuoreka [JOK

! AKCHOMBI CTEPEOMETPHH U https://m.edsoo.ru/Occ5c4fe
CJIEJICTBHS U3 HUX
[TonsiTHE 00 AKCHOMATUYECKOM

8 MMOCTPOEHUH CTEPEOMETPUM: bubnuorexa [JOK
AKCHOMBI CTEPEOMETPHH U https://m.edsoo.ru/239c8cb4
CJIEJICTBHS U3 HUX
[Tonsatue 06 akcCHOMaTHYECKOM

9 TIOCTPOEHNUH CTEPEOMETPHH: bubmuorexa [JOK
AKCHOMBI CTEPEOMETPHH U https://m.edso0.ru/65c6b106
CJIEJICTBHS U3 HUX
[TonsaTue 06 akCHOMATHIECKOM

10 MOCTPOEHUH CTEPEOMETPUH: bubmuorexa [JOK
AKCHOMBI CTEPEOMETPHH U https://m.edsoo.ru/258fc245
CIIEJICTBUS U3 HUX
B3aumHoe pacnonoxeHue npsmMbIx

1 B IIPOCTPAHCTBE: MEPECEKAIOIIUECS, bubnmuoreka [JOK
napajuie/IbHbIE U CKPEIIMBAIOIIHECS https://m.edso0.ru/1a2520f6
psiMbIE
[TapanienbHOCTb NPSMBIX U
IJIOCKOCTEH B IPOCTPAHCTBE:

12 napajuieIbHbIe EpﬂMl;e B bubmmorexa LIOK

https://m.edsoo.ru/93ad36b3

MIPOCTPAHCTBE; MapalIebHOCTD
TPEX MPSIMBIX
[TapannenbHOCTh NPSMBIX U

13 IIJIOCKOCTEHN B IIPOCTPAHCTBE: bubnuoreka [IOK

[TapamienbsHOCTb IPSAMOM U
IIJIOCKOCTH

https://m.edsoo.ru/ee1d19b9
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VYTIuIBl ¢ COHANPAaBICHHBIMU

bubmuoreka [JOK

14 CTOpPOHAMH https://m.edsoo.ru/9f4071b9
15 Yron mexay npsMbIMU B bubnuorexa [JOK
MPOCTPAHCTBE https://m.edsoo.ru/fe733862
16 Yron mexay npsMbIMU B bubnuorexa [JOK
MPOCTPAHCTBE https://m.edsoo0.ru/2935a9a0
17 [TapamienpHOCTB IIJIOCKOCTEM: bubnuorexa [JOK
napauiebHbIC TUIOCKOCTH https://m.edsoo.ru/2e18f255
18 CBoiicTBa mapajieIbHbIX bubnuorexa [JOK
IJIOCKOCTEH https://m.edso0.ru/e504d656
[Ipocreiimre npoCTpaHCTBEHHBIE
19 (bgrypm Ha nnorc):Kocl;H: TETpadap bubmmorexa LIOK
’ https://m.edsoo.ru/4a28dc02
KyO, mapaJuienenumnesa
. bu6mmoreka [IOK
20 Hocrpoetiite cerermit https://m.edsoo.ru/1d434d0f
. bu6mmoreka [IOK
21 Hoctpoere cereriti https://m.edsoo.ru/ec26fe5d
KounTponbnas pabora o teme
29 "IIpsiMbIe ¥ TIJIOCKOCTH B bubnmuoreka [JOK
npoctpancTBe. [lapaniensHoCcTh https://m.edsoo.ru/9a0a9e56
MPSAMBIX U IIOCKOCTEH"
[lepnieH TUKyNAPHOCTD MPSMOM U
23 HH(I))CKOCI;I/I:}Iie;neHﬂHKyiﬂpHHe bubmmorexa LIOK
https://m.edsoo.ru/b19f6a5d
MIPSIMBIE B IPOCTPAHCTBE
24 [IpsiMble napajuieabHBIEC U bubnuoreka [IOK
NEePIEeHUKYIISPHBIE K TNIOCKOCTH https://m.edsoo.ru/0ac11c95
o5 [IpsiMble napajuieabHBIEC U bubnuoreka [IOK

NEPpUCHAUKYIIAPHBIC K IINIOCKOCTU

https://m.edsoo.ru/ha545966
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[Ipu3Hak nepnesauKyIspHOCTH

bubmuoreka [JOK

26 HPSIMOM M TUIOCKOCTH https://m.edsoo.ru/f85bfc46
97 [Ipu3Hak nepnesauKyIspHOCTH bubnuorexa [JOK
NPSIMOM ¥ TUIOCKOCTH https://m.edso0.ru/79165d15
28 Teopema o npsimoit bubnuorexa [JOK
HEePICHUKYIISPHOM TUIOCKOCTH https://m.edso0.ru/635c5087
29 Teopema o npsimoit bubnuorexa [JOK
NEePICHIUKYIISPHOM TIOCKOCTH https://m.edsoo.ru/bd3745f8
30 Teopema o npsimoit bubnuorexa [JOK
NEePICHIUKYISPHON TIOCKOCTH https://m.edsoo.ru/7d18834b
[eprieHAUKYISAp ¥ HAKIIOHHBIE:
31 paccTosTHUE OT TOYKH JI0 bubmuorexa [JOK
TUIOCKOCTH, PACCTOSIHUE OT MPSAMOit https://m.edsoo.ru/33c477d3
710 IJIOCKOCTH
[leprienAnKynsAp ¥ HAKIOHHBIE!
paccTosiHue OT TOYKHU JI0 bu6mmoreka [IOK
32 .
IUTIOCKOCTH, PACCTOSTHHE OT IPSIMOMA https://m.edsoo.ru/66fefadd
710 IJIOCKOCTH
[leprienAMKyIAp U HAKIOHHbIE!
33 paccTosiHue OT TOYKH JI0 bu6mmoreka [JOK
IUIOCKOCTH, PACCTOSIHHE OT IPSAMOM https://m.edsoo.ru/a5b7b8e3
710 IUIOCKOCTH
[leprieHAUKYSAp U HAKIOHHBIE!
34 paccTosiHMEe OT TOUYKH JI0 bubnuoreka [IOK
TUIOCKOCTH, PAacCTOSTHUE OT TMPSMOi https://m.edsoo.ru/dbee22bc
JI0 TUIOCKOCTH
35 VYTIiel B IPOCTPAHCTBE: YIOJI MEXIY bubnunoreka [JOK

MIPSIMOM U IJIOCKOCTBIO

https://m.edsoo.ru/6b61b2b4
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JIBYrpaHHBIN yroJi, TMHEHHBIN yroj

bubmuoreka [JOK

36
JBYTPaHHOTO yTJia https://m.edsoo.ru/5fa0b3ce
JIByrpaHHbIN yroJ, JUHEHHBIN Yroi bubnuorexa [JOK
37
JBYTPaHHOTO YTriia https://m.edsoo.ru/c7c777ed
IT i
I
P P fI Y https://m.edsoo.ru/ec3e2da3
JBYX IUTOCKOCTEH
IT 78
I
P P il Y https://m.edsoo.ru/ed9e2a8e
JBYX IUTOCKOCTEH
IT i
I
P pren AP https://m.edso0.ru/ba75dc57
JBYX IUTOCKOCTEH
41 Teopema o Tpéx nmepneHAUKYIIpax bubmmorexa LIOK
P P PHEHIHIYIAp https://m.edsoo.ru/e4972cdc
42 Teopema o Tpéx nmepneHAUKYIIpax bubmmorexa LIOK
P P PHEHIHIYIAp https://m.edsoo.ru/52188a7d
43 Teopema o TpEX mepHeHANKYIApax bubmmorexa LIOK
P P PHEHARKYBD https://m.edso0.ru/9f246736
KontponpHas paboTa o remMam bubnuoreka [JOK
44
TEOpeMa O TPeX MEPICHIUKYIAPax https://m.edsoo.ru/5b971ef3
[TonsiTHE MHOTOTpaHHUKA,
. OCHOBHBIE 3JIEMEHThI BuGmmorexa [OK
MHOTOTPaHHUKA, BBITYKJIbIE U
P ’ Y https://m.edsoo.ru/2d24e873
HEBBIMYKIIbIE MHOTOTPaHHUKY;
pa3BEépTKa MHOTOTPAaHHHKA
46 [Ipusma: n-yronpHas npusma, bubnuoreka [IOK

T'paHu 1 OCHOBAHUS IIPU3MBI;

https://m.edsoo.ru/b4ad63ad
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npsaMasa 1 HaKJIOHHAs IIPU3MBbI;
O0KOBasi ¥ MOJTHAS TOBEPXHOCTh
IIPU3MBI

47

[Tapamrenenunen, IpsIMOYTOJIbHBII
napajuleJIenuIe]l ¥ ero CBOMCTBa

bubmmoreka [{OK
https://m.edso0.ru/8a7be683

48

[Mupamupga: N-yroapHasi mupaMuia,
IpaHy ¥ OCHOBAHWE TIMPAMHU/IBL;
OOKOBas U MOJIHAS TOBEPXHOCTh
MUPaMUJIBI; TIPABUIIBHAS U
yceu€HHas nmupaMmuaa

bubmmoreka [{OK
https://m.edsoo.ru/fblcd0a5

49

HpaBI/IJIBHBIe MHOI'OT'paHHUKH:
IIOHATHUEC MTPABUIIBHOI'O
MHOTI'OrpaHHUKa,; ITpaBHUJIbHAA
pHU3Ma U TpaBWIbHAS THPAMH/IA,
MpaBHIIbHAS TPEYTOJIbHAS
MUpaMUa U MPaBUIILHBINA
TeTpa’ip; Kyo

bu6moreka [IOK
https://m.edso0.ru/074c8865

50

[IpencraBneHue o MpaBUILHBIX
MHOTOTpaHHUKAX: OKTadp,
JOJICKadIp ¥ UKOCAdIP.

bu6mmoreka [JOK
https://m.edsoo.ru/a0fdd5bf

51

CummeTpus B IPOCTPAHCTBE:
CUMMETPHUS OTHOCUTEIIBHO TOYKH,
MPSAMOM, TIIOCKOCTU. DJIEMEHTHI
CUMMETPHUH B MUpaMHUIaX,
napajuiesienuIeax, MpaBUIbHBIX
MHOTOTpaHHUKAX

bubnuoreka [JOK
https://m.edso0.ru/b9e777d9

52

Brruncnenue 3nemMeHToB
MHOTOI'PaHHUKOB: pEOpa,
JMaroHaH, YIiIbl

bu6mmoreka [JOK
https://m.edsoo.ru/6cdbecef
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[Tnomans OOKOBOM MOBEPXHOCTH U
IIOJIHOW ITOBEPXHOCTH MPSIMOMI

53 MIPU3MBI, IJIOMIAb OCHOBAHHUI bubmmorexa [TOK
P o THIDTHAID ’ https://m.eds00.ru/37d84157
TeopemMa 0 OOKOBOW MOBEPXHOCTH
MPSIMOM IPU3MBI
[Tnomans OOKOBOM MOBEPXHOCTH U
s ITOBEPXHOCTH MTPABUIIBHON BuGmiorexa LIOK
HHpaMHUH Pl TEOPEMa O Hﬂom,,a A . https://m.edso0.ru/5603e30b
OOKOBOM MOBEPXHOCTH YCEUEHHOMN
nrupaMuabl
55 KonTponbnas paborta o teme bubnuoreka [IOK
"MHoTorpaHHuKH" https://m.edsoo.ru/a95f5c04
N bubmuorexa [JOK
>0 Homsrie 06 0bneve https://m.edsoo.ru/7ad0020b
. bu6mmoreka [IOK
> OOBEM mHpani bt https://m.edso0.ru/235171b3
. bu6mmoreka [IOK
>8 OOBEM mHpavi bt https://m.edsoo.ru/f47dfefd
. bu6mmoreka [JOK
>9 OOBEM mHpavi bt https://m.edso0.ru/79¢10312
60 O0BEM TMpaMuUIbI bubmmorexa [IOK
panui https://m.edsoo.ru/2faadc3f
61 O06BEM TTPU3MBI bubmorexa [JOK
P https://m.edso0.ru/79853608
n bubmuoreka [JOK
02 OGBEM npi3MEI https://m.edsoo.ru/1e053890
63 OO0BEM MTPU3MBI bubmorexa HOK

https://m.edsoo.ru/482d3f51



https://m.edsoo.ru/37d84157
https://m.edsoo.ru/5603e30b
https://m.edsoo.ru/a95f5c04
https://m.edsoo.ru/7ad0020b
https://m.edsoo.ru/235171b3
https://m.edsoo.ru/f47dfefd
https://m.edsoo.ru/79c10312
https://m.edsoo.ru/2faadc3f
https://m.edsoo.ru/79853608
https://m.edsoo.ru/1e053890
https://m.edsoo.ru/482d3f51

64 KonTtposnsHas paboTa o teme 1 bubmuoreka [IOK
"O0BEMBI MHOTOIPAHHUKOB" https://m.edsoo.ru/28a6573c
[ToBTOpenue, 06o0mIeHNE

65 CHUCTEMaTU3als 3HAHHM. 1 bubnuorexa [JOK
[MoctpoeHue ceueHuii B https://m.edsoo.ru/098bedad
MHOTOTpaHHUKE
[ToBTOpEHue, 06061EeHNE
CHUCTEeMaTU3als 3HaHH.

Brrunciienue pacCTOSHHIN: MEX
66 TIBYMSI TO'—IKaI\fI/I OT TOYKH 10 * 1 bubmorexa HOK
. ’ https://m.edsoo.ru/f7792ba9
MPSIMOM, OT TOYKH JIO TJIOCKOCTH,
MEX Ty CKPEITUBAIOITUMUCS
MIPSMBIMH
67 Hrorosas koHTpoJbHAs paboTa 1 bubmmorexa LIOK
https://m.edsoo.ru/b9146bc0
[ToBTOpEeHME, 0600MIIEHNE
cUCTEMAaTU3aIysI 3HaHUH.
Boruncnenue yrios: Mex
68 CerH_[I/IBaIOHlZIrMI/ICH np;n\igMH 1 bubmmorexa LIOK
. ’ https://m.edsoo0.ru/56765e8b
MEXAY NPSIMOH U IIIOCKOCTHIO,
JBYTPAHHBIX YTJIOB, YTIIOB MEXIY
IJIOCKOCTSIMU
OBIIEE KOJIMYECTBO YACOB I10 68

I[TPOTPAMME
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11 KJIACC

KoaudecTBo 4acoB

DJIeKTpOHHbIe HH(ppoBbIE

Ne Jara
Tema ypoka KonTposbnbie | IlpakTnueckue o0pa3oBaTe/IbHbIE
n/n Bcero H3Y4YeHH s
padoTsI padoThbI pecypchl
Cdepa u map: meHtp, paauyc,
1 JIMaMeTp; MIOIIAAb IOBEPXHOCTH 1 bubmmorexa [JOK
’ https://m.edso0.ru/0341bc2b
chepsl
B3aunmuoe pacnonioxxenue cdepsl

5 M TJIOCKOCTH; KacaTeabHas 1 bu6moreka [IOK
IUIOCKOCTh K cepe; TIonaanb https://m.edsoo.ru/bed12a43
chepsl

3 N3obpaxenue chepsl, mapa Ha 1 bubmuorexa [JOK
mwiockoctu. CeueHus mapa https://m.edsoo.ru/bc15f7{2
HunuHaaprdeckas TOBEPXHOCTb,

4 00pasyromue MUIHHIPUIECKOM 1 bubmuorexa [JOK
MMOBEPXHOCTH, OCh https://m.edsoo.ru/6054b8cl
IUJITUHIPUIECKON MOBEPXHOCTH
Hunmuuap: ocHOBaHMS M OOKOBas

5 MMOBEPXHOCTh, 00pa3yromas u oCh; 1 bubnmuoreka [JOK
IUIOMAAb OOKOBOM M MOJIHOM https://m.edso0.ru/188f6216
MMOBEPXHOCTHU
N3obpaxenne muiInHapa Ha
IUIOCKOCTH. Pa3BEpTka nunuaapa.

5 Ceuennst nuuHApa (TIOCKOCTHIO, 1 bubmuoreka [JOK

napayienbHON UITN
MEePIEeHIUKYIIPHON OCU
WIHH]IPA)

https://m.edso0.ru/016e25eb
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Konnueckas noOBEpXHOCTb,
o0pa3yrIne KOHUIeCKOU

bubmuoreka [JOK

! MOBEPXHOCTHU, OCh U BEPIINHA https://m.edsoo.ru/c94ba09b
KOHUYECKOW MOBEPXHOCTH
Konyc: ocHoOBaHNE U BEPIINHA,

8 06p§;y101ua51 1 OCb; Hnopmazn, Bubnuotexa LIOK

N . https://m.eds00.ru/897dd3b2
OOKOBOH U MOJIHON MOBEPXHOCTU
VYceu€Hnsiil KoHyC: 00pa3 ue

9 1 BBICOTA, OCHOB};HI/H[ E 6(3,::())1;131;[ Bubnuorexa LIOK
’ https://m.edsoo.ru/1468bab3

MTOBEPXHOCTh
N3006paxkenue koHyca Ha
IJIOCKOCTH. Pa3BépTka KoHyca.

10 Ceuenus koHyca (TUIOCKOCTHIO, bubmuorexa [JOK
napasuieIbHOM OCHOBAHHIO, U https://m.edsoo.ru/Obdelbe8
IJIOCKOCTBIO, TIPOXO/ISINEH Yepes
BEPIINHY)

1 KomOunarus Ten BpamieHus u bu6mmoreka [IOK
MHOTOIPaHHUKOB https://m.edsoo.ru/3cefl0e5
MHororpaHHuK, OMMMCaHHbIN

12 okoJ1o cepsl; cepa, BOUCaHHAsS B bubnuorexka [JOK
MHOTOI'PaHHHUK HJIH B TEJIO https://m.edso0.ru/0b136158
BpaIllCHUS

13 [Tonsarue 06 00bEMe. OCHOBHBIC bubmuoreka [JOK
CBOMCTBA 0OBEMOB TeI https://m.edsoo.ru/26a03fb7

14 O0BEM MIMHIpa, KOHyca bubmmorexa [TOK

’ https://m.edso0.ru/5513d87b

15 O06BEM mapa u miaomaas chepbl bubmorexa HOK

https://m.edsoo.ru/d189hde2
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[TogoGHBIE TeNla B TPOCTPAHCTBE.
CooTHOLIEHUS MCXKAY IIomagsaMu

bubmuoreka [JOK

16
MOBEPXHOCTEH, 00bEMaMK https://m.edsoo.ru/810cfleb
MMOJOOHBIX TEI
K o
| e
" patt https://m.edsoo.ru/4a33a8ab
Tel
BekTop Ha mIockocTu U B bubnuorexa [JOK
18
MPOCTPAHCTBE https://m.edsoo.ru/5caefclb
19 C.]'IO)KGHI/IG 1 BBIYUTAHUEC BECKTOPOB BH6HHOTeKa HOK
P https://m.eds00.ru/23f4f089
20 YMHOkKEHNE BEKTOPA HA YHCIIO bubamorexa [IOK
p https://m.edsoo.ru/dee379eb
P N
2 nexowmmamape pekTopav. Buborexa LIOK
P pam. https://m.edsoo.ru/a28fd74e
[IpaBuno napamienenunena
. Pemelemee 3a§aq, CBHSaHP;LjX c ) BuGnorexa LIOK
MIpUMEHEHHUEM IIPABUJI JICHCTBUH C
P P A https://m.edso0.ru/5a827900
BEKTOpaMu
)z KooparHaTHO-BEKTOPHBIM METOT BuGnorexa LIOK
[IpY PELIEHUH T€OMETPHUECKUX
PHP P https://m.edsoo.ru/d3alfe30
3a7a4
[IpsimoyromnbpHas cucrema
ooPA . cxropa. https://m.edsoo.ru/48db7058
[Ipocreiimme 3axaun B
KOOpJIuHATaX
25 Yroa Mex 1y BEKTOpaMH. bubnuoreka [IOK
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CkansipHO€ ITpOU3BEACHUE
BEKTOPOB

https://m.edsoo.ru/725effc4

Beruncnenue yriioB Mexay

bubmmoreka [{OK

26 HPSIMBIMHU | TUIOCKOCTSIMH https://m.edsoo.ru/8efbe78e
KonTtponbHas paboTa o Teme

27 "BGK"II‘)OPI)I u K(I))OpZII/IHaTI)I B Brbmiorexa LIOK

. https://m.edsoo.ru/77c22fc5

MPOCTPAHCTBE
[ToBTOpEeHue, 0600IIeHNE U

28 CHUCTEeMaTU3als 3HaHHM. bubnuoreka [JOK
OcHoBHbIe HUTYpBI, HaKTHI, https://m.edsoo.ru/1780ba5d
TEOPEMBI Kypca INITaHUMETPUN
[ToBTOpEeHuE, 0600IICHNE 1

29 CHUCTEeMaTH3als 3HaHU. bubmuorexa [JOK
OcHoBHbIe (HUTYPHI, AKTHI, https://m.edsoo.ru/078cd184
TEOPEMBI Kypca TUIAHUMETPUH
[ToBTOpEeHue, 0600IICHNE 1

30 cUcTeMaTu3alys 3HaHui. 3agauu bu6mmoreka [IOK
IUTAHUMETPUHU B METOIBI X https://m.edsoo.ru/7491efe0
perieHus
[ToBTOpEeHUE, 0600IICHNE 1

31 cucTeMaTu3anys 3HaHui. 3agauu bu6mmoreka [JOK
IUTAHUMETPUHU B METOBI X https://m.edsoo.ru/4dffda97
perieHus
[ToBTOpEHUE, 0000IICHNE 1

32 CHCTEMAaTHU3aLMS 3HAHUM. bubmuoreka [JOK
OcHoBHbIe (HUrypsbl, HakThl, https://m.edsoo.ru/74b2ad91
TEOPEMBI Kypca CTepeOMETPHH

33 HToroas koHTpoJbHAsA paboTa bubnuoreka [IOK
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https://m.edsoo.ru/ec24dfc2

34

[ToBTOpEHue, 0600IIeHNE U
CHUCTEeMaTU3alus 3HAHUI

bubmuoreka [JOK
https://m.edso0.ru/f465d10e

OBIIEE KOJIMYECTBO YACOB I1O0
[TPOTPAMME

34
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YYEBHO-METOJIMYECKOE OBECIEYEHUE OBPA30OBATEJILHOIO
MPOLIECCA
OBSI3ATEJIbHBIE VUYEBHBIE MATEPUAJIBI 1151 YYEHUKA

* MaTtematuka: airedpa 1 Hayaaa MaTeMaTHUeCKOIo aHayln3a, reomerpust. ['eomerpus, 10-11
kiaccel/ Atanacsig JI.C., byry3os B.®., Kagomies C.b. u np., AKnnoHepHOE 001IeCTBO

«M3narenscTBO «lIpocBemenue»

METOAUYECKHUE MATEPHUAJIBI UISA YUYUTEJIA

AP POBBIE OBPA3OBATEJIBHBIE PECYPCBHI 1 PECYPCBI CETU UHTEPHET






