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1. Copep:xanue yueOHOIO npeamera

Yuebnblii kypc «I ' eomempus»

10 KJIACC

IIpsiMble ¥ MJIOCKOCTH B IPOCTPAHCTBeE.

OcCHOBHBIE IOHATHSI CTEPEOMETPHUH. ToUKa, MpsiMasi, INIOCKOCTb, TPOoCcTpaHcTBO. [TonsTue
00 aKCHOMAaTHYECKOM IIOCTPOCHUU CTEPEOMETPHH: AaKCHOMBI CTEPEOMETPUH H CIICACTBUS U3 HUX.

B3aumHoOe pacnoioskeHne NpsMBIX B POCTPAHCTBE: MEPECEKAIOIIMECs, apalieIbHbIe U
CKpeluBawomuecs npsmbele. [lapannenbHOCTh NPSIMBIX M IJIOCKOCTEH B IPOCTPAHCTBE:
[apajuleJIbHbIE NPSMbIE B IPOCTPAHCTBE, MAPALIEIBHOCTH TPEX MPSIMBIX, NapauIeIbHOCTD
NpsIMOM M IIJIOCKOCTH. YTJIbl C COHANpaBJIE€HHBIMH CTOPOHAaMH, YIOJ MEXAY MpSMbIMH B
npoctpaHcTe.  I[lapamienbHOCTH  IUIOCKOCTEH:  NapajulelbHbIE  IJIOCKOCTH,  CBOWMCTBA
napajuieNIbHBIX TIockocTeil. [IpocTeiiime npocTpancTBEHHBIE (DUTYPHI HA INIOCKOCTH: TETPAdIP,
KyO, mapajjienenumne;, IoCTpOeHHe CeUEeHU.

[lepneHIUKYNSIpHOCTh HPSIMOW W IJIOCKOCTH: TMEPHEHAMKYJISpHbIE MpsSMbIE B
IIPOCTPAHCTBE, NpPSMbIE TNapaulebHblE W TMEPHEHIUKYJISAPHBIE K IUIOCKOCTH, IIPU3HAK
MEPIEHIUKYISIPHOCTH IIPSMOM U TUIOCKOCTH, TEOpPEMa O MPSIMOU MEPIICHIUKYJIIIPHOM IIIIOCKOCTH.
VYTIIbl B IPOCTPAHCTBE: YTOJI MEXAY NPSMOM U MJIOCKOCTBIO, IBYTPAHHBIN yroJl, INHEHHBIA yroJl
AByrpaHHoro yria. [lepneHauKymsip M HaKJIOHHBIE: PACCTOSHHE OT TOYKH JO IUIOCKOCTH,
paccTosiHuE OT MPSAMOM 10 MIIOCKOCTH, MPOEKIMS (GUTYPBI HA TIIOCKOCTh. [leprneHanKynsapHOCTb
IUIOCKOCTE: MpU3HAK MEpHEHAMKYISIPHOCTH JBYX Iiockocted. Teopema o  Tpex
MEPIECHIUKYIIApaX.

MHoOrorpaHHUKH.

IlonsiTME MHOIOIpaHHUKA, OCHOBHBIE DJIEMEHTBl MHOIOIDAHHUKA, BBIMYKIbIE H
HEBBIMYKJIbIe MHOTOI'PaHHUKH, pa3BepTKa MHOrorpanHuka. [Ipusma: n-yrosipHas npusma, rpaiu
Y OCHOBAHUS IPU3MBI, IpsMasi 1 HaKJIOHHAs MPU3Mbl, OOKOBasl ¥ NIOJIHAsI TOBEPXHOCTb MPU3MBI.
[Tapannenenunen, NpsSMOYroibHBIN Mapajuienenunea U ero cpoicrsa. Ilupamuaa: n-yronbHas
NUpaMy/a, TPaHd M OCHOBAHUE MUPAMUIbI, OOKOBas M TMOJHAs MOBEPXHOCTh MUPAMUJIbI,
IpaBWIbHAsg W YyCEUEHHas NUpaMuJa. OJIEMEHTbl Npu3Mbl M nupaMuibl. IIpaBuibHbIE
MHOTOTPaHHHUKU: TOHATHE NPAaBUIBHOIO MHOTOTPAHHMKA, IIPABWIIbHAS MPU3Ma U NpaBUIIbHAS
NMpaMu/ia, IpaBUIIbHAs TPEYTOJIbHAS MUPAMUIA U NTPaBUIIbHBIN TeTpalap, KyO. IIpencrasnenue
O MNPaBUJIBHBIX MHOTOTPAHHMKAX: OKTadAp, AOAeKa’aAp M ukocadap. CedeHuss NpuU3MBI U
MU paMHIbI.

CuMMeTpHst B IIPOCTPAHCTBE: CUMMETPHSI OTHOCUTENBHO TOYKH, MPSMOM, IMIOCKOCTH.
DneMeHThl CUMMETPHUH B MUpaMujax, napaieienurneiaX, IpaBuIbHbIX MHOTOTpaHHUKAX.

Beruuciienue 31eMeHTOB MHOTOIpaHHUKOB: pedpa, 1uaroHanu, yrisl. [lnomans 6okoBoi
MIOBEPXHOCTH U TOJHOM IMOBEPXHOCTHU MPSMOIMl NPU3MBI, IJIOLIAJAb OCHOBAaHUM, TeOopema O
O0KOBOH TOBEPXHOCTU MpsiMOW mpu3Mbl. Ilnomans GOKOBOIl MOBEPXHOCTH M MOBEPXHOCTH
MPaBUIBHON NHpPaMHbI, TEOpeMa O IUIOMAAN yceueHHOW mupamuzabl. [loHsTHE 00 OOBeMe.
O0bem nupaMusl, IPU3MBI.

ITonobusle Tena B mpocTpaHcTBe. COOTHOLIEHMSI MEXIY IJIOLIAASIMH TOBEPXHOCTEM,
00BbEMaMU ITOTOOHBIX TE.

11 KJIACC

Tena Bpamenus.

[unuHapuyeckass MOBEPXHOCTh, O0pa3yrolUe LUINHAPUYECKOW IOBEPXHOCTH, OCh
LWIMHAPUYECKON MoBepXHOCTH. LIMmuHp: ocHOBaHUs U OOKOBas MOBEPXHOCTh, O0pasyromas u
0Cb, TTOIIA/Ib OOKOBOM U MOJHOM MOBEPXHOCTH.

KoHnnueckass moBepXHOCTh, 00pa3yrolue KOHMYECKOH MOBEPXHOCTH, OCh U BEpIIMHA
KOHMYeCcKoW mnoBepxHocTH. KoHyc: ocHOBaHME W BeplIMHA, oOpasymouias U OCb, IUIOLIA/b
OOKOBOW M MOJHON NMOBEPXHOCTH. Y CEUYEHHBIH KOHYC: 00pa3ylollMe M BbICOTA, OCHOBaHWS U
OOKOBast TIOBEPXHOCTb.

Cdepa n map: neHrp, paauyc, AMaMeTp, IUIOMIAAb MOBEPXHOCTH chepbl. B3aumuoe
pacmionoxxeHue chepsl M IIIOCKOCTH, KacaTeNlbHas TNIOCKOCTh K cepe, Tuomanb chepsl.
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N300pakeHue Tes BpalleHHs Ha IIIOCKOCTH. Pa3BepTka IumHApa U KOHYyca.

KOMGI/IHaHI/H/I TCJI BpallCHUA W MHOI'OI'PAaHHUKOB. MHOFOFpaHHI/IK, ONKCAHHBIN OKOJIO
cdepsl, cepa, BIMCaHHA B MHOTOTPAaHHUK, WJIH TEIIO BPAILICHHS.

[Tonsitne 00 oObeme. OcCHOBHBIE CBOWCTBA 00BeMOB Teil. Teopema 00 oObeme
IPSIMOYTOJIBHOTO TTapaljieNienuIe a u clieAcTBrs u3 Hee. O0beM IHHpa, KoHyca. O0beM mapa
U TUTOIIA]Tb CEPHI.

[TomoOHble Tema B mpocTpaHcTBe. COOTHOMICHHS MEXIY IUIOMIAJSIMH TTOBEPXHOCTEH,
o0BeMaMU MOJOOHBIX TEIl.

Ceuenuss mwuHApa (NMapaielbHO W TEPICHIUKYISPHO OCH), CEUCHHsI KOHYca
(mapasuteIbHOE OCHOBAHHIO M IIPOXO/IAIICE Yepe3 BEPIIMHY), CCUCHHS I1apa.

BekTopbl M KOOPAMHATHI B MPOCTPAHCTBE.

BexTop Ha miiockocTu 1 B mpocTpancTBe. CI0KEHHUE U BBIYUTAHUE BEKTOPOB. Y MHOKEHUE
BEKTOpa Ha 4YHUCIO. Pa3nokeHuWe BEKTOpa 1O TpPeM HEKOMILIAHApHBIM BekTopam. [IpaBuio
napayenenumneaa. Pemenne 3aaay, CBI3aHHBIX ¢ TPUMEHEHHEM MTPABUJI ICHCTBHIA C BEKTOPAMH.
[IpsMoyronbHas cucTeMa KOOpAWHAT B mpocTpaHcTBe. KoopawmHatel Bektopa. IIpocreiinime
3aJaud B KOOpJMHATaX. YTron Mexay Bekropamu. CKalsspHOE MPOU3BEIACHHE BEKTOPOB.
BbruuciieHre yrioB Mexay MPSMBIMH M TUIOCKOCTSIMH. KOOpIMHATHO-BEKTOPHBIH METOM IpH
pEIICHUH FCOMETPUUECKUX 3a/1ad.

2. Ilnmanupyemble pe3y/ibTaThl OCBOCHUSI Y1eOHOI0 NpeaMeTa

JInyHOCTHBIE:

B pesynpraTe M3yueHHs MaTeMaTHMKUd Ha YPOBHE CpEIHEro oOuero oOpa3oBaHUs Yy
yuarierocst OyayT cOopMUpPOBaHbI CIEAYIONINE TUYHOCTHBIE PE3YIbTaThI:

I'padsicoanckozo éocnumanusi:

cOPMUPOBAHHOCTh TPAKIAHCKOM MO3UIMKA OOydaromerocss Kak aKTUBHOTO H
OTBETCTBEHHOTO 4YJIEHa POCCHHCKOTO OOIIECTBA, MPEICTaBIEHHE O MaTEMAaTUYECKHX OCHOBaX
(GYHKIIMOHUPOBAHUS PA3IUYHBIX CTPYKTYp, SBIECHUH, TPOLEAYp Tpa)IaHCKOro oOIecTBa
(BBIOOPBI, OMPOCHI M APYroe), YMEHHE B3aMMOACHCTBOBATH C COLMAIBHBIMA HHCTUTYTAMH B
COOTBETCTBUU C UX (QYHKIUSIMU U Ha3HAUCHUEM;

Ilampuomuuecko2o 6ocnumanus.

c(OpPMUPOBAHHOCTH POCCUICKON IPpaXKAAHCKOW MIACHTUYHOCTH, YBAKEHUS K MTPOLLIOMY U
HACTOAILIEMY POCCUMCKOM MaTeMaTUKH, [IEHHOCTHOE OTHOIIEHUE K JTOCTUKEHHSM POCCUUCKUX
MaTE€MaTUKOB M POCCUUCKOW MAaTEMAaTHMYECKOW IIKOJbI, UCIOIb30BAHUE 3THUX JIOCTUKEHUU B
JPYTrUX HayKax, TEXHOJIOTUSX, Chepax IKOHOMHKH;

Jlyxoeno-upascmeennoco 60CHUMAaHuUs:

OCO3HAaHME JIyXOBHBIX IIEHHOCTEH pPOCCHHCKOrO Hapojaa, CHOPMHUPOBAHHOCTH
HPaBCTBEHHOI'O0 CO3HAHMS, 3THUYECKOT0 MOBEICHHUS, CBI3aHHOTO C MPAKTHUYECKUM INPUMEHEHUEM
JOCTH>)KCHUN HAyKH U JEATEIbHOCTBIO YYEHOI'O0, OCO3HAHME JINYHOTO BKJIAJA B IOCTPOCHUE
YCTOHYMBOTO OyIyIIEro;

Ocmemuyecko2o 60CHUMAHUSL:

ACTETUYECKOE  OTHOLIEHHE K  MHpPY, BKJIHOYass  3CTETUKY  MaTeMaTH4YEeCKUX
3aKOHOMEPHOCTEH, OOBEKTOB, 3ajad, pEUIeHUH, pacCyXIEeHUH, BOCIPUUMYHMBOCTH K
MaTE€MaTUYECKUM aCleKTaM pa3IudyHbIX BUJIOB UCKYCCTBA;

Duzuuecko2o 60CNUMAHUA

c(hOpMUPOBAHHOCTH YMEHHSI IPUMEHATh MAaTeMaTUYECKUE 3HAHUSI B MIHTEPECaxX 3J10POBOTO
u Oe3omacHOro oOpasza XU3HH, OTBETCTBEHHOE OTHOIIECHHE K CBOEMY 3JI0POBBIO (340pOBOE
nuTaHue, cOATaHCHPOBAHHBIN PEKUM 3aHITHIA U OTAbIXA, peryispHas (puandeckas akTUBHOCTD ),
¢u3nUecKoe COBEPIICHCTBOBAHUE MPH 3aHIATUSAX CIOPTHBHO-03/JOPOBUTEIBHON JESITETHHOCTHIO;

Tpyoosozo éocnumanusi:

TOTOBHOCTb K TPYAY, OCO3HAHHE IIEHHOCTU TPYAOIIO0Us, MHTEpEC K pa3iInyHbIM chepam
npoeccCHOoHaNbHOM JesTeNbHOCTH, CB3aHHBIM C MaT€MaTUKON M €€ MPUIOKEHUSIMH, YMEHUE
COBepIIaTh OCO3HAHHBIA BHIOOp Oymymieli mpodeccuu ¥ peain30BBIBATH COOCTBEHHBIC
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JKU3HEHHBIC IUTaHBbI, TOTOBHOCTh M CIIOCOOHOCTh K MaTEeMaTHYECKOMY OOpa3OBaHHUIO |
CaM006pa30BaHI/IIO Ha HpOTSI)KeHI/II/I BC€I>'I KHN3HHU, TOTOBHOCTSH K aKTI/IBHOMy yT-IaCTI/IIO B pGIHGHI/II/I
MPaKTUYECKHX 33/1a4 MaTEMaTHYECKOW HaIPaBJICHHOCTH;

DKonoeuueckoeco 60CNUMAaHUA:

c(hOPMHUPOBAHHOCTh JKOJIOTMUYECKOW KYJIbTYphl, NMOHUMAHWE BIHUSHHUS COIMAIBHO-
HKOHOMHUYECKUX TIPOLIECCOB HA COCTOSIHUE MPUPOJHOM M COIMAIBHOM Cpejbl, OCO3HAHUE
I00aTBHOTO XapaKTepa SKOJIOTHYECKUX MPOOIJIeM, OpUEHTAIUS Ha TPUMEHEHNUE MaTEeMaTHUYECKUX
3HAHWM JIJTS1 pEIICHUS 33724 B 00J1aCTH OKPYKAIOIIEH cpebl, TIAHNPOBAHUE MTOCTYITKOB U OLIEHKH
UX BO3MOXKHBIX TTOCJICJICTBHI JIJISI OKPYXKAIOIIEH CPEIbl;

Llennocmu nayuyno2o nosHauus.

c(hOPMHUPOBAHHOCTh MHPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY YpPOBHIO
pa3BUTHS HAayKHd M OOIIECTBEHHOH NMPAaKTUKH, MOHMMAaHUE MaTeMaTHYECKOW HAayKH Kak C(epsbl
YEJIOBEUECKOM JESATEIbHOCTH, TANOB €€ Pa3BUTHSA W 3HAYMMOCTHU IS PA3BUTHS ITUBUIIN3AIINH,
OBJIAACHUC SA3BIKOM MAaTCMATUKHU U MaTeMaTHqGCKOfI KYHBTypOfI KakK CpGZ[CTBOM IIO3HAHUS MI/Ipa,
TOTOBHOCTH OCYIIECTBIISATH MIPOCKTHYIO U MCCIIEIOBATEIbCKYIO EATeIbHOCTh HHANBUIAYATbLHO U
B IpYIIIIE.

MeTanpeamMeTHbie:

OBJjajieHHe YHUBEPCAIbHBIMU YUeOHBIMHU MO3HABATEIbHBIMH A1eHCTBUSIMU

ba3zoevie nozuueckue oeiicmeus:

BBISIBIIATH M XapaKTEPU30BaTh CYIIECTBEHHBIC INMPU3HAKA MATEMATHYECKUX OOBEKTOB,
MOHSITHI, OTHOIICHUH MEXIy TOHATUAMH, (OPMYIUPOBATH OMPEICICHUS  TOHSITHIA,
YCTaHABIWBATh CYIIECTBEHHBIM TPHU3HAK KIACCH(PUKAIIMK, OCHOBAHHS JUIi OOOOIIEHUS |
CpaBHEHHUSI, KpUTEPHUU TTPOBOJMMOTO aHAIIN3A,

BOCIIPUHUMATh, (OPMYIUPOBATh W TMPEoOpPa30OBBIBATH CYKJCHHUS: YTBEPIAUTEIbHBIC W
OTpUIIATENIbHBIC, eJMHIUYHBIC, YACTHBIC U 00IIUE, YCIOBHEIC,

BBISIBIIATh MaTEMaTUUYECKHE 3aKOHOMEPHOCTH, B3aUMOCBSI3M U MPOTUBOpEUHs B (akTax,
TAHHBIX, HAOMIONEHWSX ©  YTBEPXKICHUSAX, TpeyiaraTh KPUTEPUU JUISL  BBISIBICHUS
3aKOHOMEPHOCTEH U MTPOTHBOPEUHH;

JIeNlaTh BBIBOJBI C HWCIOJB30BAHUEM 3aKOHOB JIOTUKH, JIETYKTUBHBIX W WHIYKTHBHBIX
YMO3aKIIFOUCHHH, YMO3aKJIFOUSHHUH 10 aHAJIOTHH;

MIPOBONTH CAMOCTOSITEIIEHO JJOKA3aTeIbCTBA MATEMATUICCKUX YTBEPKICHUN (IIPSAMBIC
OT TPOTHUBHOTO), BBICTPAWBATh AapPTyMEHTAIMIO, MPUBOIAUTH TPHUMEPHl W KOHTPIPUMEPHI,
000CHOBBIBATh COOCTBEHHBIC CYXKICHHSI U BHIBOJIBI;

BBIOMpATh CMoco0 pemeHus y4eOHOH 3amaum (CpaBHUBATh HECKOJBKO BapHaHTOB
pelieHus, BBIOMpATh HaWOONEee TMOAXOMAIIUNA C Y4EeTOM CaMOCTOSITEIBHO BBIICTICHHBIX
KPUTEPHUEB).

Ba3zoevie uccneoosamenvckue oelicmeus:

HCIIOIh30BaTh BOMIPOCHI KaK UCCIIEA0BATEIbCKUI HHCTPYMEHT TTO3HaHUsI, (DOPMYIHUPOBATh
BOTIPOCHI, (UKCHPYIOIIHE IPOTUBOPEUYUE, MPOOJEeMy, YCTaHABIMBATH HCKOMOE W JIaHHOE,
(GbopMHpPOBATh TUTIOTE3Y, APT'YMEHTHPOBATH CBOIO MO3UINIO, MHCHHE,

MPOBOJNTHh CaAMOCTOSITENIbHO — CIUIAHWPOBAHHBIM  JKCIEPUMEHT, HCCIICIOBAaHUE II0
YCTAaHOBJICHUIO OCOOCHHOCTEH MaTEeMaTHYECKOTO OOBEKTa, SIBJICHHS, TPOIECCa, BBISBICHUIO
3aBUCHUMOCTEN MKy 00bEKTaMH, SIBJICHHUSIMH, ITPOIIECCaMHU;

CaMOCTOATENIbHO (pOpMYIMpOBaTH 00OOIIEHNS W BBIBOJBI IO PE3YJIbTaTaM MPOBEJICHHOTO
HAOJIO/ICHUsI, UCCIICIOBAHUS, OI[CHUBATh JOCTOBEPHOCTH MOJYYCHHBIX PE3yIbTaTOB, BBIBOJOB U
000011IeHMI;

MPOTHO3MPOBATH BO3MOXKHOE PA3BUTHUE MPOIECCA, A TAKKE BBIIBUTATH MPEATIOIOKEHUS O
€ro Pa3BUTHHU B HOBBIX YCIIOBHUSX.

Paboma c ungpopmaueii:

BBISBIIATH A€PUITUTH HHPOPMAIINH, TAHHBIX, HEOOXOIUMBIX ISl OTBETA HA BOTIPOC U IS
pelIeHHs 3a/1a4H;

BBIOMpAaTh HMHPOPMAIMIO W3 HCTOYHHKOB PA3JIMYHBIX THIIOB, aHAJU3HPOBATh,
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CUCTEeMAaTU3UpPOBAaTh U HMHTEPIPETUPOBATH HMHQPOPMAIMIO pA3IUYHBIX BHAOB H  (GopM
NPeICTaBICHHUS;

CTPYKTYypUpOBaTh  MHGOpMAIMIO, TPEJICTaBISITH €€ B  Pa3IUyHBIX  (opMmax,
WITIOCTPUPOBATH IpaUuecKy;

OLICHUBATh HAJEKHOCTh HWHGOPMAIMU TI0 CaMOCTOSTENBHO C(HOPMYIHPOBAHHBIM
KPUTEPHUSIM.

OBiajgeHne YHHBEPCAIbHBIMM Y4eOHHIMH KOMMYHHMKATUBHBIMHU JIeHCTBUSIMU
Obwenue:

BOCIPUHUMATh U (OPMYIHUPOBATH CYKIEHHUS B COOTBETCTBUH C YCIOBUSMHU U IEISIMU
oOIIeHus1, SICHO, TOYHO, TPAMOTHO BBIPAKaTh CBOIO TOYKY 3PEHHS B YCTHBIX M IHCHMEHHBIX
TEKCTax, AaBaTh MOSCHEHUS 110 X0y peUIeHHS 3a/1a4, KOMMEHTUPOBATh OTyYEHHBIN pe3yNbTar;

B X0JIe 00CYX/IEHUS 33a[aBaTh BOIIPOCHI IO CYIIECTBY OOCYX/JIaeMOW TE€MBI, MPOOJIEMBI,
pelmiaeMoil 3a1auy, BBICKA3bIBATh WJEH, HAIlEJICHHBIE HA MOMCK PELICHHs, COMOCTaBIATh CBOU
CYXJIEHUS C CY)KICHUSMHU JPYTUX YYaCTHUKOB JHMAIOra, OOHapYKUBATh pa3iIMyhe M CXOJICTBO
MO3UIHi, B KOPPEKTHON hopMe hOopMyIHpOBaTh pa3HOTIACHS, CBOM BO3PAKEHUS;

MPEJCTABIATh PE3YyIbTAaThl PEHICHUs 33/Ja4M, SKCIIEPHUMEHTA, MCCIEJIO0BAaHM, MPOEKTa,
CaMOCTOSITENILHO BBIOMPATh (hOpMaT BBHICTYIIJICHHS C yY4ETOM 3aj1a4 IPE3EHTAIMHU U 0COOEHHOCTEN
ayJIUTOPHUH.

OBiajeHne YHMBEPCAJIbHBIMU YUeOHBIMH PeryJ/siTUBHBIMU /1€l CTBUAMH

Camoopzanuzayusn:

COCTaBJIATH IUJIaH, AJITOPUTM pEIlIEeHUs 3a/ay, BbIOUpaTh CHOCOO PEIIEHUs C y4eTOM
UMEIOIUXCA PECYPCOB M COOCTBEHHBIX BO3MOXKHOCTEH, apryMEHTHpPOBATh U KOPPEKTHUPOBATH
BapHaHTHI PEIICHHH ¢ y4eTOM HOBOM HH(DOpMALIHH.

Camokonmpos, npunamue ceos u Opy2ux:

BJIa/I€Th HABbIKAMU MO3HABATENbHOM peIeKCUU Kak OCO3HAHMS COBEPILIAEMBIX JACHCTBUIA
U MBICIUTEIBHBIX TPOIIECCOB, WX Ppe3ydbTaToOB, BIAJETh CIIOCOOAMH CaMONPOBEPKH,
CaMOKOHTPOJIS IIpOIlecca U pe3yiIbTaTa pelleHrs MaTeMaTHYeCcKOH 3a1auu;

MPEIBUICTh TPYAHOCTH, KOTOPBIE MOTYT BO3HHUKHYTH NPH PEUICHWH 3a/1a4d, BHOCHTH
KOPPEKTUBBI B JIEATEIHHOCTh HA OCHOBE HOBBIX OOCTOSITENBCTB, JAHHBIX, HAaWJCHHBIX OLINOOK,
BBISIBJICHHBIX TPYIHOCTEH;

OLICHUBAaTh COOTBETCTBHE pe3yjabTaTa IEIH U YCIOBUSAM, OOBIACHATH NPUYUHBI
JOCTHKEHUS MITH HEAOCTIDKEHHS Pe3yIbTaTOB JIETEIbHOCTH, HAXOAUTh OIIMOKY, AaBaTh OLIEHKY
MPUOOPETEHHOMY OIIBITY.

Cosemecmnasn oesamenbHOCHb:

MOHUMATh U UCMOJIb30BaTh MPEUMYIIECTBA KOMAHIHOW W MHAUBUIYaTbHON pabOThl pH
pemeHNH y4eOHBIX 3ahay, MPUHUMATh LENb COBMECTHOM JIeATeNbHOCTH, IUIAHUPOBAThH
OpraHM3aII0 COBMECTHOW pabOThl, pachpenensTh BUABbl paboT, AOrOBapUBaTHCS, 00CYXKIATh
MIPOIIECC B PE3YNIbTAT padOThI, 0000IIaTh MHEHUS HECKOJIBKHX JIFOICH;

Y4acCTBOBaTh B TPYMNIOBBIX (hopmax paboThl (00CYyXaeHUs, OOMEH MHEHHH, "MO3TOBbBIC
HITYpMbI" ¥ UHBIE), BBINOJIHATH CBOIO YacTh pabOThI U KOOPAUHUPOBATH CBOM JEHCTBUS C APYTUMU
YJIeHaMd KOMAaH]Ibl, OIICHHBATh KaueCTBO CBOETO BKJIaJa B OOMIMIA MPOIYKT MO KPUTEPHSM,
chOpMyYITMPOBAHHBIM YYaCTHUKAMHU B3aUMOJICHCTBUSI.

IIpenmeTtHbIe:

10 KJIACC

OTIepUPOBATH MOHATUAMU: TOUKA, IPSIMasi, MIOCKOCTh;

MIPUMEHSTh AaKCHOMBI CTEPEOMETPUH U CIIEACTBUS U3 HUX MPH PEIICHUU TEOMETPUUYECKHIX
3a/1ay;

ONEpPUPOBATh TOHATHAMU: MAPAUICNBHOCTE M MEPIEHAMKYISIPHOCTh MPSMBIX U
IUIOCKOCTEH;

KJ1accu(UIIMPOBATh B3aMMHOE PACIIONIOKEHHE MPSIMBIX U IJIOCKOCTEH B IIPOCTPAHCTBE;

OTEpUPOBATh TMOHSTHUSIMU: JIBYTPaHHBIA yroJ, TpaHU [ABYIPAHHOTO Yyria, pedpo
JIBYTPaHHOTO yTJIa, TUHEHHBIH yroJl IBYTPaHHOTO yTJia, TPaJyCcHas Mepa ABYIPAaHHOTO YIa;
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ONEpPUPOBATH MOHATHUSMHU: MHOTOTPAHHUK, BBIMYKJIBIH W HEBBITYKJIBIH MHOTOTPAaHHUK,
3JIEMEHTHI MHOTOTPaHHUKA, TPABHJILHBI MHOTOTPaHHUK;

pacro3HaBaTh OCHOBHBIE BUJbI MHOTOIPAaHHHMKOB (MHMpaMuia, Mpu3Ma, IpSIMOYTOJIbHBINA
napajuienenunes, kyo);

KJaccu(uUUpoBaTh MHOTOIpaHHMKM, BBIOMpas OCHOBaHMs I KJIAacCHU(pUKALUU
(BBIMYKJIBIE M HEBBINYKJIbIE MHOTOTPAaHHHUKH, TPABWIIbHBIE MHOTOTPAHHUKH, TMPSMBIE U
HaKJIOHHbIE NIPU3MBI, TapaJUIEIeUIIeIbl);

OTIEpPUPOBATH MOHSATHUSMH: CEKYIasl TUIOCKOCTh, CEUYCHHE MHOTOTPAHHUKOB; OOBSICHATH
IPUHIUIBI HOCTPOCHUSI CEYEHUH, UCTIONb3Ysl METOJI CIIEJIOB; CTPOUTh CEUEHUS] MHOTOI'PaHHUKOB
METO/IOM CJIEJIOB, BBIMOJIHATH (BBIHOCHBIE) TNIOCKHE YEPTEKH U3 PUCYHKOB IMPOCTHIX 0OBEMHBIX
buryp: BUII CBEpXy, COOKY, CHH3Y;

pemaTh 3a1a4i Ha HaX0XKACHNE TEOMETPHUECKUX BETMYMH M0 00pa3iiaM Wi aJTrOpUTMaM,
IPUMEHSST U3BECTHBIE AHATUTHUYECKHE METOJbl NMPHU PEUICHWH CTaHJIAPTHBIX MaTeMaTHYeCKUX
3aJa4 Ha BBIYMCIIEHUE PACCTOSHUIA MEXIY ABYMS TOYKAMH, OT TOYKH JIO MPSIMOM, OT TOYKH JI0
IUIOCKOCTH, MEX/Ty CKPEIIUBAIOIIUMUCS MPSMBIMHU;

pemaTh 3a1a4 Ha HaX0XKACHNE TEOMETPHUECKUX BETMYMH M0 00pa3liaM WK aJrOpUTMaM,
IPUMEHSST U3BECTHBIE AHAJTUTHUYECKHE METOJbl NMPH PEUIEHWH CTaHJIApTHBIX MaTeMaTHYeCKUX
3aJa4 Ha BBIYHCICHHE YIJIOB MEXIY CKPEIIMBAIONIMMUCS NPSAMBIMU, MEXIY NpSIMOH H
IUIOCKOCTBIO, MEXKAY MJIOCKOCTSIMU, IBYTPaHHBIX YIJIOB;

BBIYUCIIATH 0OBEMBI M TUIOIIAAN TOBEPXHOCTEH MHOTOTPaHHUKOB (TIpU3Ma, MUPaMHUIa) ¢
npUMeHEeHHeM (pOpMyJI, BBIYUCIIATH COOTHOLICHUS MEKAY MJIOLIA MU TOBEPXHOCTEN, 00beMaMu
NOJJOOHBIX MHOTOTPaHHHUKOB;

ONEpPUPOBATh MOHATHAMM: CHMMETpPUS B HPOCTPAHCTBE, LEHTP, OCb U IUIOCKOCTh
CUMMETpPHH, IIEHTP, OCh U IFIOCKOCTh CHMMETPHH (DUTYPHI,

U3BJIEKaTh, IPe0OPa30BbIBaTh U MHTEPIPETUPOBATh UH(OPMALIMIO O MPOCTPAHCTBEHHBIX
reoMeTpHUecKuX (pUrypax, npencTaBieHHYIO Ha YepTeKaxX U PUCYHKAX;

OPUMEHATh TeOoMeTpUdYeckre (aKkThl AN pELIeHHs CTEepPeOMETPUUYECKUX 3ajad,
NPEIONIaraloIluX HECKOIBKO IIaroB pPEHIeHHUs, €CIU yCJIOBUs NMPUMEHEHUsS 3aJaHbl B SBHOU
hopwme;

NPUMEHSATh MPOCTEUIINE TMPOTPaMMHBIE CPEJCTBA M AIEKTPOHHOKOMMYHHUKAI[MOHHBIC
CHCTEMBI IIPU PELICHUU CTEPEOMETPHUECKUX 3aau;

NPUBOANUTH TPHUMEPHl MaTEeMAaTHYECKUX 3aKOHOMEPHOCTEH B TPUPOAEC M IKHU3HH,
pacrio3HaBaTh MPOSIBICHUE 3aKOHOB T'€OMETPUHU B UCKYCCTBE;

MPUMEHSTH TOJyYeHHBIE 3HAHHS Ha MPAKTUKE: aHAJIM3WPOBATh PEAbHBIC CUTYAIlMH U
OPUMEHATh  M3y4YEHHblE TOHATHA B  IIpollecCe IOMCKa PpEHIeHHs  MaTeMaTH4eCKU
chopMyITHpPOBaHHOW TPOOIEMBbI, MOAEITUPOBATh pPEATbHbIE CHTYyallud Ha S3bIKE T'€OMETPHH,
UCCIIEIOBaTh MOCTPOEHHBIE MOJENU C HMCIOJIb30BAaHMEM I€OMETPUYECKHUX MOHATHH U Teopem,
anmapara anreOpsl, pemarh IpakTUYECKUe 33a]]auu, CBSI3aHHbIE C HAX0XKJICHHEM T'€OMETPHUECKUX
BEJIMYMH.

11 KJIACC

OIIEpPUPOBATh HOHATHAMMU: LWINHAPUYECKas IIOBEPXHOCT, obpazyromue
[WIMHAPHUYECKON MOBEPXHOCTH, HIIMHAP, KOHUYECKask MOBEPXHOCTh, 00pa3yIofe KOHUIECKOM
HOBEPXHOCTH, KOHYC, chepruuecKkasi IOBEPXHOCTb;

pacrio3HaBaTh Teja BpamieHus (IHJIUHAP, KOHYC, cdepa W map); OOBSICHATH CHOCOOBI
HOJIy4EHHUs Tell BPalleHUs; KiacCu(pUIUpPOBaTh B3aMMHOE PacIioyiokeHHe c(hepbl U MIOCKOCTH;
OTIEpPHPOBATH MOHATUSMH: IIAPOBOM CErMEHT, OCHOBAHUE CETMEHTA, BHICOTA CETMEHTA, MIapOBOU
CJIOM, OCHOBaHME IIapOBOTO CJI0s, BHICOTA IIAPOBOTO CJIOS, IIAPOBOI CEKTOD;

BBIYUCIIATE 0OBEMBI M TUIOIIAAN TTOBEPXHOCTEH TeNl BpaIIeHUs, TEOMETPHUECKUX Tell C
IpUMEHEeHHEM QOopMyII;

ONEpPUPOBATH TMOHATUAMHU: MHOTOTPAHHUK, BIHMCAaHHBIA B c(epy W ONMUCAHHBIA OKOJO
cdepsl, cepa, BIUCaHHAsE B MHOTOIPAaHHHUK WJIU TEJIO BPAIEHUS;

BBIYUCIIATH COOTHOIICHHUS MEX/Ty TUIOIIAISIMU ITOBEPXHOCTEH 1 00beMaMH MOJOOHBIX TelT;
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n300paxaTh H3ydaemble (QUTYpbl OT PYKM U C TPUMEHEHHEM MPOCTHIX YEePTEKHBIX
UHCTPYMEHTOB;

BBITIOJHSATH (BBIHOCHBIE) MIIOCKUE YEPTEKU U3 PUCYHKOB MPOCTHIX 00BEMHBIX (DUTYP: BU]
CBEpXY, COOKY, CHU3Y, CTPOUTH CEYCHUS TEJ BPaIICHUS;

U3BJIEKaTh, HHTEPIIPETUPOBATh U MPEOOPa30BHIBATH MHPOPMAIUIO O MPOCTPAHCTBEHHBIX
reoMeTpUUecKuX (pUrypax, npencTaBieHHYIO Ha YepTeKaX U PUCYHKAX;

ONEepPUPOBATH MTOHATUEM BEKTOP B IPOCTPAHCTBE;

BBITIOJHATH JICHCTBUS CIO0XKEHUSI BEKTOPOB, BBIYUTAHUSI BEKTOPOB M YMHOXEHHSI BEKTOpa
HAa 4YHCIO, OOBSICHITh, KAaKMUMH CBONCTBAMH OHM OO0JIaJalOT; MPHUMEHSTh MPABUIIO
napasuleNenunena;

ONEepUpPOBATh TMOHATUSMHU: JEKApPTOBBI KOOPAWHATHI B IPOCTPAHCTBE, BEKTOP, MOIYIb
BEKTOPa, PABEHCTBO BEKTOPOB, KOOPAMHATHI BEKTOPA, yrojl MEX]y BEKTOpaMH, CKaJlsIpHOE
IIPOU3BE/IEHNE BEKTOPOB, KOJUIMHEAPHBIE M KOMIUIAHAPHBIE BEKTOPHI;

HaXOJUTh CYMMY BEKTOPOB U NMPOU3BEICHUE BEKTOPA HA YHMCIIO, YIOJ MEX1Yy BEKTOPAMH,
CKAJIIPHOE MPOU3BEAEHUE, PACKIIAIbIBATH BEKTOP IO ABYM HEKOJIJIMHEAPHBIM BEKTOPAM;

3a/laBaTh IIJIOCKOCTh YpPaBHEHHEM B JIEKapTOBOM CHCTEME KOOpPJIMHAT; HPUMEHSTH
reoMeTpuueckue (pakThl I pEIIeHUs CTePEeOMETPUUECKUX 3aj1ay, MPEINOoaraloluX HECKOIBKO
IIarOB PEUICHHUs, €CIIH YCIIOBHSI IPUMEHEHHS 3a/1aHbI B SIBHOH (opme;

pemarh MpoCcTeHIINe FreOMETPUYECKHE 3a/1a4ul Ha IPUMEHEHHE BEKTOPHOKOOPIMHATHOIO
METO/1a;

pemath 3aJa4yd Ha JOKAa3aTeIbCTBO MAaTEMaTHYECKMX OTHOIIEHWH M HaxOXKJEHUe
FE€OMETPUUECKHUX BEJIMYMH IO o0pa3laM WM alropuTMaMm, IPUMEHsISI U3BECTHBIE METOJIbl IIPU
pELICHNH CTaHAAPTHBIX MATEMATHUYECKUX 337124,

MIPUMEHSTh MPOCTEHIINE MPOrpaMMHBIE CPEACTBA U 3JIEKTPOHHOKOMMYHUKAIIMOHHBIE
CHUCTEMBI IPU PELICHUHU CTEPEOMETPUUECKUX 3a/1a4;

MPUBOJUTL TPUMEPHl MaTEeMaTHYECKMX 3aKOHOMEpPHOCTEH B TMPUPOAE U HKU3HH,
pacno3HaBaTh NPOSIBICHNE 3aKOHOB T€OMETPUU B UCKYCCTBE;

IIPUMEHSTh MOJIYYEHHbIE 3HAHUS Ha IMPaKTHUKE: aHAIM3UPOBATh pEalbHbIE CUTyallUH U
NPUMEHATh  W3Y4YEHHBbIE TMOHATHS B  IpPOLlECCE IIOMCKA  PEIICHUS  MaTeMaTU4eCKU
chopMyITHpPOBaHHONW TPOOIEMBbI, MOAEITUPOBATh pPEATbHbIE CHTYyallud Ha S3bIKE T€OMETPHH,
MCCJIEI0BATh MOCTPOEHHBIE MOJENN C HMCHOJb30BAaHUEM I€OMETPUUYECKUX MOHITHI U TEOpEM,
ammapara anreOpbl, pemarh IPakKTUYECKUEe 33a]]auH, CBSI3aHHbIE C HAX0XKICHHEM T'€OMETPHUECKUX
BEJIMYMH.

3. TemaTruyeckoe MJIAHUPOBAHUE

Kuaace KosmuectBo KoJsin4yecTBO 4acoB B roj Hroro
4acoB B HeAen0 | Oosi3aTebHast Yacrp,
4acThb dbopmupyemasn
YYACTHUKAMM
o0pa3oBaTeJbHbIX
OTHOLICHHU
10 2 68 - 68
11 2 68 - 68
10 kaacce
Ne Tema ypoka Kou-Bo 0P
n/n 4acoB
(o0s13aT.
4acTh)
OcCHOBHBIE TOHATHS CTEpeoMeTpun. Touka, mpsiMasi, JI0CKOCTb, 1 bubnuoreka [IOC
MIPOCTPAHCTBO.
2. [TonsiTue 00 aKCMOMATHYECKOM TMOCTPOCHUHU CTEPEOMETPHUU: 1
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AKCUOMBI CTCPCOMCTPUHN U CICACTBUA U3 HUX.

3. [TonstTre 00 aKCMOMATUYECKOM IOCTPOCHHHM CTEPEOMETPHUHU:
aKCHOMBI CTEPEOMETPHUU U CIEACTBUSI U3 HUX.

4. [TapannenbHOCTh NPSIMBIX M IUIOCKOCTEN B MPOCTPAHCTBE bubmuorexa [IOC

5. [TapamienbHOCTE NPSAMBIX U IJIOCKOCTEN B IIPOCTPAHCTBE:

napajuielabHble NPSIMbIE B IPOCTPAHCTBE

6. [TapaniaenbHOCTb NPSAMBIX U TUNIOCKOCTEN B TPOCTPAHCTBE:

NapaJJIEIbHOCTh TPEX MPSIMBIX

7. [TapajienbHOCT HPSAMBIX M IUIOCKOCTEH B IPOCTPAHCTBE:
MapajuIeTbHOCTh NPSIMOM U TNIOCKOCTH.

8. B3auMHOe  pacnonoxkeHue OpsAMBIX B IPOCTPAHCTBE:
IepeceKaroImecs, MapajljIelIbHble W CKpelMBarolfecs
MIpsIMBIE.

9. B3aumHoe  pacnosio)keHME€  OpSMBIX B IPOCTPAHCTBE:
MEPECEKAIONINECS, MMapaUIebHbIE W CKPELIUMBAIOIIMECS
MIpsIMBIE.

10. VYTIIbl ¢ COHANPaBIECHHBIMU CTOPOHAMU, YTOJI MEXAY MPSIMBIMU
B IIPOCTPAHCTBE.

1. VYTl ¢ COHANpPaBIECHHBIMU CTOPOHAMU, YTOJI MEXAY MPSIMBIMU
B IIPOCTPAHCTBE.

12. [TapamienbHOCT MJIOCKOCTEH: MapajuieNbHbIE IJIOCKOCTH,
CBOMCTBA NapaJUIEIbHBIX INIOCKOCTEN.

13. [TapanmienbHOCT IMJIOCKOCTEH: MapajuieNbHbIE IJIOCKOCTH,
CBOMCTBA NapaJUIEIbHBIX INIOCKOCTEN.

14. [Ipocreiimme mnpocTpaHCTBEHHBIE (HUTYpHl HA TUIOCKOCTH:
TETpadp, Ky, napajuiesenunes, HOCTPOCHNUE CEUEHUH.

15. [Ipocreiimue mpocTpaHCTBEHHBIE (PUTYPHI HA TTIOCKOCTH:

TeTpad/p, KyO, napajuienenunes, MOCTPOCHUE CEUCHU.

16. [Ipocreiimme mpocTpaHCTBEHHBIE (PUTYPHI HA TIIOCKOCTH:

TeTpad/p, KyO, napajuienenunes, mOCTPOCHUE CEUCHU.

17. Oo6o6maromuit ypok mno Teme «llapamiensHOCTh TPSAMBIX U
TIJIOCKOCTEN»

18. [TeprieHAMKYASIPHOCTH MpAMOi " IJIOCKOCTH:
MEPIEHUKYISIPHBIE TPSIMbIE B IPOCTPAHCTBE

19. [lepieHAMKYISAPHOCTD MPSIMOM U TIJIOCKOCTH: MPSIMbIE

napajuyielbHbIe U MEPIEHIUKYISIPHBIE K INIOCKOCTH
20. [lepnieHAUKYIAPHOCTD NPSIMOM U TJIOCKOCTH: TPU3HAK
NEPHEHANKYIISIPHOCTH IPSIMOM U IIIOCKOCTH, TEOPEMA O
IPSIMOM NIEPIIEHAUKYJIIPHOMN INIOCKOCTH.

21. [TeprieHAMKYIASIPHOCTD MPSIMOI U TIJIOCKOCTU: TEOPEMA O
IPSIMOM NEPIIEHAUKYJIIPHOMN IUIOCKOCTH.

22. YTIUIbl B IPOCTPAHCTBE: YIOJl MEXAY MPSIMOM U INIOCKOCTBIO

23. VYrabl B IpOCTpaHCTBE: ABYTPAHHBIN yroJl, TUHEHHBIN yroi
JIBYTPaHHOIO yrija.

24. Vrabl B IPpOCTPAHCTBE: YO MEXIY MPSIMOM U TIJIOCKOCTHIO,
JIBYT'PAaHHBIN yIoJI, JUHEHHBIN YroJl JBYTPAHHOIO yTia.

25. [lepneHauKysp ¥ HAKIOHHBIE: PACCTOSHHUE OT TOYKH J10

MJIOCKOCTH, PACCTOSTHUE OT MPSMOM JI0 MIIOCKOCTH, MPOEKIIHS
burypsl Ha MIOCKOCTb.




26.

[IeprieHAUKYISAp ¥ HAKIIOHHBIE: PACCTOSIHUE OT TOYKH 10
TUTOCKOCTH, PACCTOSTHHE OT MPSIMOM 710 TFIOCKOCTH, TIPOEKIIUS
(GUrypeI Ha MIIOCKOCTD.

27. [leprieHAMKYISIP U HAKJIOHHBIE: PACCTOSTHUE OT TOYKHU JI0 1
IJIOCKOCTH, PAaCCTOSIHUE OT IPSIMOM 0 TUNIOCKOCTH, TPOEKIINS
burypsl Ha MIOCKOCTb.

28. [lepneHIMKYISIPHOCTD MIIOCKOCTEMN: TPU3HAK 1
NEPIEeHIUKYISIPHOCTH ABYX MIIOCKOCTEH.

29. [lepneHMKyYISIpHOCTD MJIOCKOCTEMN: IPU3HAK 1
NEPIEeHIUKYISIPHOCTH ABYX MIIOCKOCTEH.

30. TeopeMa 0 Tpex NepreHANKYIIIpax. 1

31. Teopema 0 Tpex nepHeHIUKYIsApax. 1

32. Teopema 0 Tpex NepHeHIUKYIApax. 1

33. Ob6o06maromuit ypok no teme «lleprneHauKyIsipHOCTb TPSIMBIX 1
U TJIOCKOCTEN»

34. [ToHATHE MHOTOTpaHHUKA, OCHOBHBIE 2JIEMEHTHI 1
MHOTOTPaHHHKA, BBIITYKJIbIE M HEBBITYKJIbIE MHOTOTPAHHUKH,
pa3BepTKa MHOTOTpaHHUKA.

35. [ToHsiTHE MHOTOTrPaHHUKA, OCHOBHBIE 3JIEMEHTHI 1
MHOTOI'PAaHHUKA, BBIMTYKJIbIE U HEBBITTYKJIbIE MHOTOTPAHHUKH,
pa3BepTKa MHOTOTPAHHHKA.

36. [ToHsTHE MHOTOIpaHHUKA, OCHOBHBIE JJIEMEHTHI 1
MHOTOTPaHHHKA, BBITYKJIbIE M HEBBITYKJIbIE MHOTOTPAHHUKH,
pa3BepTKa MHOTOTpaHHHKA.

37. [Ipu3ma: n-yroapHas mpu3ma, TpaH 1 OCHOBAHUS TTPU3MBI, 1
npsiMasi 1 HaKJIOHHAs PU3MBbI, O0OKOBAas U TIOJTHAsI TIOBEPXHOCTh
PU3MBIL.

38. [Ipu3ma: n-yrosnbHas npu3mMa, rpaHd 1 OCHOBAHHUSI TPU3MBI, 1
npsiMasi 1 HaKJIOHHAsI PU3MBbI, OOKOBasl U MOJIHAS TOBEPXHOCTh
MIPU3MBI.

39. [Ipu3ma: n-yrosnbHas npu3mMa, rpaHd 1 OCHOBAHHUSI TPU3MBI, 1
npsiMasi 1 HaKJIOHHAsI PU3MBbI, OOKOBasl U MOJIHAS TOBEPXHOCTh
MIPU3MBI.

40. [Tapannenenunen, NpAMOYToJIbHBIN apauieIenUIe]] U €ro 1
CBOMCTBA.

41. [Tapannenenunen, NpsSMOYroJbHBIN TMapajuleienuIiel U €ro 1

CBOMCTBA.

42. [Tapannenenunen, NpsSMOYrOJIbHBINA TMapajuleienuIel U €ro 1
CBOMCTBA.

43, [Iupamuga: n-yrojibHass NUpaMuUia, TPaHU U OCHOBAHHE 1
MUpaMHibl, OOKOBas M TIOJIHAS TIOBEPXHOCTh IMHUPAMHUJIEI,
MpaBWJIbHAS U yCEYCHHAs MUPaMUJIA.

44. [Inpamuia: n-yrojapHas NMpaMuia, TPaHA U OCHOBaHUE 1

NUpPaMUJIbI, OOKOBAsI U TIOJTHASI TOBEPXHOCTh MUPAMUJIBI,
IpaBWJIbHAs U yCEUEHHAs MUpaMUJa.

45. [Tupamuaa: n-yroyibHas nupamMujia, TpaHd 1 OCHOBaHUE 1

MUPAMHUJIBI, OOKOBASI U TIOJTHASI TIOBEPXHOCTH TTHUPAMUJIBI,
MpaBHJIbHAS U yCEUCHHAs MUPaMUJIa.
46. DJIEMEHTHI TPU3MbI U TUPAMU/IBI. 1

47. [IpaBuUsIbHBIE MHOTOTPAHHUKU: TTOHSATHE TPABUILHOTO 1

MHOTI'OI'PaHHHUKA, ITpaBUJIbHAA IIPpHU3Ma U ITpaBUJIbHAs
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MUPaMHUJIa, PABUIIbHAS TPEYTOJIbHAS MTHUPaMUIa U TPABUIIbHBIN
TeTpa’ap, Kyo

48. [IpaBUIIbHBIE MHOTOIPAaHHMKU: ITOHATHE IIPAaBUIILHOTO 1
MHOTOTPaHHHKA, MpaBUJIbHAS IPU3Ma U MpaBUIIbHASL
NUpaMKJia, IpaBUiIbHAs TPEYrobHAs MUpaMuia U MPaBUIIbHBIN
TeTpa’ip, Kyo

49. [IpencraBienue o NpaBUIbHBIX MHOTOTPAaHHUKAX: OKTadIp, 1
JOJIEKadIp U UKOCAdIP.

50. CeueHus Npu3Mbl U IUPaAMUIBIL. 1

51. CedeHus MpU3Mbl U MIUPAMUBI. 1

52. Boruncnenue 31eMeHTOB MHOTOTPaHHUKOB: pedpa, AMaroHanu, 1
YTJIBL

53. Bprumnciienue 351eMeHTOB MHOTOTPaHHUKOB: pedpa, TuaroHasiu, 1
YTJIBL.

54, Brruuciienre 351eMeHTOB MHOTOTPaHHUKOB: pedpa, TuaroHasiu, 1
YTJIBL.

55. [Tnomaas 60KOBOM MOBEPXHOCTH M ITOJTHOM MOBEPXHOCTH 1
IPSMOM MTPHU3MBI, IJIONIa b OCHOBAHUH, TeOpeMa 0 OOKOBOMA
MOBEPXHOCTHU NPSIMOMN MPU3MBI.

56. [Tnomans 60KOBOI MOBEPXHOCTH U TMOJHOM MOBEPXHOCTH 1
psIMON TTPU3MBI, TUIOIIA s OCHOBAHUH, TeopeMa 0 O0KOBOMU
IOBEPXHOCTHU NPSIMOM MPU3MBI.

57. [Tnomaas 60KOBOM MOBEPXHOCTH M MIOBEPXHOCTH MPABUILHON 1
NUPAMU/JIBI, TEOpEMA O TUIOMIA I YCEYEHHON TUPAMUIBL.

58. [Tnomaas 60KOBOM MOBEPXHOCTH M MIOBEPXHOCTH MPABUILHON 1
NUPAMU/JIbI, TEOPEMA O TUIOMIA I YCEYEHHON TUPAMUIBL.

59. [Tnomaas 60KOBOM MOBEPXHOCTH M MIOBEPXHOCTH MPABUILHON 1
NUPAMU/JIBI, TEOpEMA O TUIOMIA I YCEYEHHON TUPAMUIBL.

60. CuMMeTpHs B IPOCTPAHCTBE: CUMMETPUS OTHOCUTEIBHO 1
TOYKH, MIPSMOM, TIIOCKOCTH.

61. CuMMeTpHs B IPOCTPAHCTBE: CUMMETPUS OTHOCUTEIBHO 1
TOYKH, MIPSIMOM, TIIOCKOCTH.

62. DneMEeHTBl CUMMETPUH B TUpaMuax, napasuieienunenax, 1
MPABIJIBHBIX MHOTOTPAaHHUKAX.

63. [onsarue 06 o6beme. OObEM MUPaAMUIBI, TPUZMBI. 1

64. [Tonsarue 06 o6breme. OObEM MUPaAMUIBI, TPU3MBIL. 1

65. [Tonsitne 06 o6beme. OOBEM MUPAMU/IBI, TPHU3MBI. 1

66. [Momo6HbIe Tena B mpocTpaHcTBe. COOTHOIICHUS MEXTY 1
TUIONIA/IIMU TTOBEPXHOCTEHN, 00beMaMU MOT0OHBIX Tel.

67. [TonoGHBIe Tena B mpocTpaHcTBe. COOTHOIICHUS MEXTY 1
TUIOIIAISIMHA TOBEPXHOCTEH, 00beMaMy TOJJOOHBIX TEJL.

68. O6o0maromuii ypok 1mo teMe « MHOrorpaHHUKH 1

11 knacc
Ne Tema ypoka Kou-Bo 20P
n/n 4acoB
(o0s13arT.
4acTh)
1. IToBTOpenue kypca 10 kinacca 1 bubmorexa [IOC
2. [ToeTOpenue kypca 10 knacca 1
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(O8]

[TosTOpenue kypca 10 knacca

[{nmHapuyeckas MOBEPXHOCTh, 00pa3yrolue
LHUJIMHIPUYECKON TIOBEPXHOCTH, OCh HUIMHAPUYECKON
IIOBEPXHOCTH.

Hunuaapudeckast HOBEPXHOCTh, 00pa3yrolue
LWIMHAPUYECKON MOBEPXHOCTHU, OCh LIMIMHIPUYECKON
MOBEPXHOCTH.

]_[I/IJ'II/IH,I[pZ OCHOBaAHMS U OOKOBas IMOBCPXHOCTD, 06pa3y10u1a51 n

0Ch, IIOIA/1b OOKOBOM U MOJHOM MOBEPXHOCTH.

]_[I/IJ'II/IH,I[pZ OCHOBaAHHMS U OOKOBas IMOBCPXHOCTD, 06pa3y10u1a51 n

0Cb, IIOIA/1b OOKOBOM U MOJHOM MOBEPXHOCTH.

N300paxenue Ten BpallleHus Ha MII0CKOCTH. Pa3BepTka
HWJIAHIPA

N306pakenue Ten BpalleHus Ha MI0ockocTu. Pa3BepTka
WIMH]pA

10.

Konnueckast moBepXHOCTh, 00pa3yrolne KOHUYECKOU
MOBEPXHOCTH, OCh U BEPIINHA KOHUYECKOI MOBEPXHOCTH.

11.

Konnueckast moBepXHOCTh, 00pa3yrolne KOHUYECKOU
MOBEPXHOCTH, OCh U BEPIINHA KOHUYECKOI MOBEPXHOCTH.

12.

Konyc: ocHOBaHMe 1 BepiirHa, 00pa3yronias U oCh, IUIOIIA/b
OOKOBOM M IMOJTHOM MOBEPXHOCTH.

13.

Konyc: ocHOoBaHMe 1 BepirHa, 00pa3yromias 1 och, IUIOIA/b
OOKOBOM M IMOJTHOM MOBEPXHOCTH.

14.

VYceueHHbI KOHYC: 00pa3yrolue U BLICOTa, OCHOBaHUS U
OOKOBas MOBEPXHOCTh

15.

VYceueHHbI KOHYC: 00pa3yrolue U BLICOTa, OCHOBaHUS U
OOKOBas MOBEPXHOCTh

16.

N300paxenue Ten BpalleHus Ha II0CKOCTH. Pa3BepTka
KOHyca

17.

N300paxenue Ten BpalleHus Ha MI0CKocTH. Pa3BepTka
KOHyca

18.

Coepa u map: neHTp, paanyc, TMaMeTp, II0IMmaab
MIOBEPXHOCTH C(ephl.

19.

Coepa u map: HeHTp, paanyc, TMaMeTp, II0IMaab
MIOBEPXHOCTH C(ephl.

20.

B3aumHoe pacrionoxeHue cepbl U IIOCKOCTH, KacaTelbHas
TUTOCKOCTH K cdepe, TUIoMaah chepel.

21.

B3aumHoe pacrionoxeHue cepbl U IIOCKOCTH, KacaTelbHas
TUTOCKOCTH K cdepe, TUIoaas chepel.

22.

Ceuenus nunuHApa (MapaiaeabHO U MEPHEHAUKYIISIPHO OCH),
CeYeHHUs KoHyca (apajuleIbHOE OCHOBAHUIO U ITPOXOAIIee
yepes BepIINHY), CeYSHHS 1Iapa.

23.

Ceuenus numHapa (MapaienbHO U NePIEHANKYISIPHO OCH),
CEUeHHUs KOHyca (apajuleIbHOE OCHOBAHUIO U ITPOXOAIIee
yepes BEpIINHY), CeYSHHS 1apa.

24.

Ceuenus mumHApa (MapaienbHO U NEPIEHANKYIISIPHO OCH),
ceueHHsI KoHyca (TapauieIbHOe OCHOBAHUIO M ITPOXOASIIEe
yepe3 BEpUIMHY), CEUYEHUS 1apa.

25.

KomOuHarmu Tenn BpalieHuss 1 MHOTOTPaHHUKOB.
MHororpaHHHK, ONMCAHHBIA 0KOJIO cephl, chepa, BIucaHHas
B MHOTOTPaHHHMK, WJIH TEJIO BPAIICHHUSI.

bubmmoteka 1OC

12




26.

KomOunaruu Ten BpaiieHuss 1 MHOTOTPaHHHUKOB.
MHororpaHHHK, OMUCaHHBIN 0KOJI0 chepsl, cepa, BIucaHHas
B MHOTOTPaHHUK, UJTU TEJIO BPAIICHMUS.

27. KoMOuHammu Ten BpaleHus: 1 MHOTOTPaHHUKOB. 1
MHororpaHHHK, OITMCAaHHBIN 0K0JI0 chepsl, chepa, BIHcaHHAsS
B MHOTOTPaHHUK, WJIU TEJIO BPAICHHS.
28. O6o6maromuii ypok no teme «{ununap, KoHyC 1 chepar 1
29. [Tonsitre 06 o6beMe. OCHOBHBIE CBONCTBA OOHEMOB TEIl. 1
30. Teopema 06 00beMe TPSIMOYTOJIBHOTO MapasuieNenurneia u 1
CJIEJICTBUS U3 Hee.
31. Teopema 06 00beMe TPSIMOYTOJILHOTO MapasuieNenurneia u 1
CJIEJICTBUS U3 Hee.
32. O0Bem IUIMHApA 1
33. O06nem KoHyca 1
34. O0Bem 1rapa u ionaab Imap. 1
35. O6wem nunuHapa, Konyca. O0BeM mapa M IiIomaib map. 1
36. O6bem munHApa, KoHyca. O0beM 1apa u IIoIIa b map. 1
37. O6wem nunuHapa, KoHnyca. O0BeM mapa M Iiomaib map. 1
38. ITogoOHEBIE TENIa B MPOCTPAHCTBE. 1
39. COOTHOIICHHS] MEXKTy TUIOIIAISIMU TTIOBEPXHOCTEH, 00 beMaMu 1
1OTOOHBIX TEJ.
40. O6o06maromuii ypok 1mo teme «O0beMbl TE» 1
41. BekTop Ha MIIOCKOCTH U B IPOCTPAHCTBE 1
42. CJ10’)keHHME U BBIYUTAHUE BEKTOPOB. 1
43. CrnokeHue ¥ BBIMUTaHHE BEKTOPOB. 1
44, YMHOXEHHE BEKTOpa Ha YUCIIO. 1
45. YMHOXEHHE BEKTOpa Ha YUCIIO. 1
46. PasnoxxeHne BeKTopa 1o TpeM HEKOMILIAHAPHBIM BEKTOPAM. 1
47. ITpaBwiio mapasnienenumnena. 1
48. Pemenue 3a1au, cBsI3aHHBIX C IPUMEHEHUEM NTPaBUII JEHCTBUI 1
C BEKTOpaMu
49. Pemenue 3a1au, cBsI3aHHBIX C IPUMEHEHUEM NTPaBUII JEHCTBUI 1
C BEKTOpaMu
50. Pemenne 3ana4, CBA3aHHBIX ¢ IPUMEHEHUEM IIPABUIl ACUCTBUI 1
C BEKTOpaMu
51. O6o06maromuii ypok no Teme «BeKTOpHI B IPOCTPAHCTBE 1
52. [IpssMOyronbpHas cucTeMa KOOPAMHAT B IIPOCTPAHCTBE. 1
53. KoopauHatsl BeKTOpa. 1
54. Koopaunatsl BekTopa. 1
55. IIpocretinue 3a7a4u B KOOpIMHATAX. 1
56. [Ipocreiimue 3agaun B KOOpAMHATAX. 1
57. IIpocreiinue 3a7a4u B KOOpIMHATAX. 1
58. Yron Mexay BEKTOpaMH. 1
59. CxajsipHO€ MPOU3BE/ICHUE BEKTOPOB. 1
60. CxanisipHO€ NMPOU3BEJICHUE BEKTOPOB. 1
61. CxassipHO€ MPOU3BE/ICHUE BEKTOPOB. 1
62. Brlunciienne yrioB Mexay NpsSMbIMHU U TIJIOCKOCTSIMU 1
63. Boruncienue yriioB Mex 1y NpsIMbIMH U IIJIOCKOCTSIMU 1
64. KoopauHaTHO-BEKTOPHBII METOA NTPHU PELIEHUH 1

TCOMCTPHUUCCKUX 3aaa4
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65. KoopanHaTHO-BEKTOPHBIN METOJ ITPU PELICHUH 1
reoMeTpUYECKUX 3a/1au

66. Ob6o06maromuii ypok o teme «MeTo KOOpJuHaT B 1
IPOCTPAHTBE»

67. O6o6maromuii ypok no kypey 10-11 kiraccon 1

68. Oo6o06maromuit ypok no kypey 10-11 kimaccoB 1

*90P. Bo0O3MOXHOCTh HCIOJIb30BAHHUSA 10 3TOM TEME  JJNEKTPOHHBIX  (LMQPOBBIX)
0o0pa30BaTeNbHBIX  PECYPCOB,  SBJSIIOIIMXCA  y4eOHO-METOJUYECKUMH  MaTepualaMu
(MyTbTUMEIUIHBIE TPOTPAMMBI, JJIEKTPOHHBIE YYEOHHUKHM ¥ 33JaYHUKH, DIIEKTPOHHBIC
OuOIMOTEKH, BUPTyaJlbHbIE J1a0OpaTOpUU, WIPOBbIE MPOrpaMMbl, KOJJIEKUHUU LHUQPPOBBIX
00pa30BaTeNbHbIX PECYPCOB), UCIOIB3YEMBIMU JJI1 OOyYEHUSI U BOCIIUTAHUS Pa3IMYHbIX TPYII
NOJIb30BaTENeH, NPEACTaBIEHHBIMU B 3JEKTPOHHOM (LU(PPOBOM) BHJE M pPEaTU3YIOLUIMMU
nunaktudeckue Bo3moxkHoctu KT, conepixanne KOTOPhIX COOTBETCTBYET 3aKOHOIATENBCTBY 00
00pa3zoBaHuH.
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