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10 KJIACC

IIpsiMble M IJIOCKOCTH B MIPOCTPAHCTBE

OcHOBHBIE TOHATUS cTepeoMeTpud. Touka, mpsMas, MIOCKOCTb, MPOCTpaHCTBO. IloHATHE 00 aKCMOMAaTHYECKOM IOCTPOECHUU
CTEPEOMETPHUHN: AKCHOMBI CTEPEOMETPUH U CIIEJICTBUS U3 HUX.

B3anMHOE pacnosioKeHue NpsMBIX B IPOCTPAHCTBE: IIEPECEKAIOIIMEcs, IapaJUIeIbHBIE UM  CKPELIMBAIOIIMECS IPSIMBIE.
[TapaynenbHOCTE NPSIMBIX M IUIOCKOCTEW B MPOCTPAHCTBE: INMapajlleibHbIE NPSIMbIE B MPOCTPAHCTBE; NApAJUIEIBHOCTh TPEX MNPSAMBIX;
[IapaJuIEIbHOCTD MPSIMOM U INIOCKOCTU. YTJIbI ¢ COHAIIPABICHHBIMUA CTOPOHAMH; YIOJI MEXIY IPSIMBIMU B IIpocTpaHcTBe. [lapamienbHOCTh
IJIOCKOCTEH: MapajuliesibHbIe MIIOCKOCTH; CBOMCTBA MapalljieNbHbIX MIockocTel. [Ipocreiinme npocTpaHCTBEHHbIE (PUTYPhl Ha MIIOCKOCTH:
TeTpa’ip, KyO, mapasuienenunes; NoCTPOCHNUE CEUCHUI.

[lepneHAMKYIAPHOCTE NPAMOM M IUIOCKOCTH: IEPHNEHAMKYJSpPHBIE NpPsSIMbIE B IPOCTPAHCTBE, NPSIMbIE NapajulelbHbIE U
NEPNEHANKYISPHbIE K IUIOCKOCTH, NPHU3HAK IEPHEHAMKYJIIPHOCTH NPSAMOM M IIJIOCKOCTH, TE€OpeMa O MpsIMOW NepHEeHIUKYISPHOR
IUIOCKOCTU. YTJbl B IIPOCTPAHCTBE: YroJl MEXKAy MNPSAMOW M IUIOCKOCTBIO; ABYTPAHHBIM YIroJ, JIMHEMHBIM Yroj JBYTPaHHOTO Yrija.
[leprienAMKYSIp M HAKJIOHHBIE: PACCTOSHHUE OT TOYKU /O IJIOCKOCTH, PAaCCTOSHUE OT MPSIMOM 10 IUIOCKOCTH, MPOEKIHs (UTypbl Ha
IJIOCKOCTB. IIepreHInKyIspHOCTD INIOCKOCTEN: TPU3HAK NEPIEHANKYIISIPHOCTH JBYX IUIOCKOCTER. Teopema o TpEX neprneHauKyIsipax.

MHOTOrpaHHUKH

[loHsiTHE MHOrOTpaHHHMKA, OCHOBHBIE JJEMEHTHl MHOTIOIDAaHHUKA, BBIIYKJIBIC W HEBBIIIYKIbIE MHOTOIDAHHUKH; pa3BEPTKA
MHOrorpanHuka. llpu3ma: n-yrosipHas mHpu3Ma; T'pPaHH M OCHOBAaHUS TNPHU3MBI, MpsiMas M HAKJIOHHAs NPU3MbI; OOKOBas W TOJHAS
MIOBEPXHOCTH Npu3Mbl. [lapamienenunen, mpsAMOYroiabHbIN apaulesIenUne U ero cBorucrsa. [Iupamuna: n-yroiapHas nupaMuaa, TpaHy U
OCHOBaHHE NUPaMHIbl; OOKOBas U TMOJIHAA IOBEPXHOCTh MHUPAMU[IbI; MpaBUIbHAS W YyCeUEHHas NHUpaMula. DJIEMEHThl TNPU3MBI U
nupaMupl. [IpaBuiibHbIE MHOTOTPaHHMKHU: IOHSATHE IPABWIBHOTO MHOTOIPDAHHMKA; IMPAaBWIbHAS NpHU3Ma W IpaBUJIbHAs NHPAMHJIA;
IIpaBUJIbHASI TPEYTOJIbHAS TUPaMUJIa U IPABWIbHBIN TeTpasap; KyO. [IpeacraBienne o npaBUIIbHBIX MHOTOIPaHHUKAX: OKTa3p, J0AEKadIp
1 ukocasap. CedeHus Npru3Mbl U TUPAMMUIBI.

CuMmmeTpuss B IPOCTPAHCTBE: CUMMETPHUS OTHOCHUTEIBHO TOYKH, MPSAMOM, IJIOCKOCTH. DJIEMEHThl CUMMETPUM B NUpaMUIaX,
NapajuleIIeuIe1ax, IPABUIbHBIX MHOIOTPAaHHUKAX.

Brruncnenne 3neMeHTOB MHOTOTPAHHUKOB: pEOpa, auaroHanu, yriel. Ilnomans G0KOBOI MOBEPXHOCTH M TMOJTHOM MOBEPXHOCTH
OpsIMOM MPU3MBI, IUIOLIAJb OCHOBaHWM, TeopemMa O OOKOBOW MHOBEPXHOCTH MNpsiMOW mnpu3Mbl. [lmomanbs OGOKOBOH MOBEPXHOCTH U
MOBEPXHOCTH MIPABUJILHOM MUPAMUIbI, TEOPEMA O IUIOMIA M yceu€HHOM nupamMusl. [lonsatue 06 06béMe. OOBEM nHUpaMuUIbI, IPU3MBI.

[TomoOHbIe Tena B mpocTpancTBe. COOTHOIIEHUS MEKIY TUIOIIAIMH TIOBEPXHOCTEH, 00bEMaMU TOAOOHBIX TEI.



11 KIJIACC

Teaa BpaleHus

[{winHapuyeckas MOBEPXHOCTh, OOpa3ylollve LWIMHIPUYECKOW MOBEPXHOCTH, OCh LMIMHAPHYECKOM mnoBepxHocTu. Lnmuunp:
OCHOBaHMsI U OOKOBasi HOBEPXHOCTh, 00Pa3yIoLIasi U OCh; IJIOLIAAb OOKOBOM U MOJIHOM MOBEPXHOCTH.

KoHnundeckast moBepXHOCTh, 00pa3yrolue KOHNYECKON MOBEPXHOCTH, OCh U BEPILIMHA KOHUYECKOM MoBepXHOCTH. KoHyc: ocHOBaHuE
U BEpIIMHA, 00pa3yolias U OCh; IJIOMIAb OOKOBOM M MOJIHON MOBEPXHOCTU. Y CEUEHHBIN KOHYC: 00pa3yloliie U BbICOTA; OCHOBAHUS U
O0KOBasi MIOBEPXHOCTb.

Coepa u map: UeHTp, paguyc, AMAMETp; IUIOLIAJb IMOBEPXHOCTH cdepbl. B3aumuHoe pacnonoxkeHue cdepbl U IIOCKOCTH;
KacareJabHas INIOCKOCTh K cdepe; rionanb chepsl.

N300pakeHue Ten BpalleHnus Ha III0CKoCTU. Pa3BépTka HMIMHApa U KOHYCA.

KomOuHnaruu ten BpalieHuss ¥ MHOTOTPAaHHUKOB. MHOTOTpaHHUK, OMMCAaHHBIA OKOJIO cdepbl; cdepa, BIUCaHHAsE B MHOTOTPaHHUK,
WM TEJIO BPAICHMUSL.

[Tonsite 06 06bEMe. OcHOBHBIE CBOMCTBA 00bEMOB Ten. Teopema 00 00bEME MPSAMOYTOJIbHOTO MapajuieNenuIea U CIeICTBUS U3
Heé. O0BEM IuIMHApa, KoHyca. O0BEM Imapa U miIonaas chepsl.

[TonoOHbIe Tena B mpocTpaHcTBe. COOTHOMIEHUS MEKIY TUIOIIAIMH MIOBEPXHOCTEH, 00bEMaMU MOJOOHBIX TEJ.

Ceuenus uunuHApa (MapauienbHO M MEPHEHAUKYISIPHO OCH), CeYeHUs! KOHyca (mapajijieIbHO€ OCHOBAHHUIO M MPOXOJdIlee yepe3
BEpUINHY), CEUYEHHUS 11apa.

BeKTOpbI 1 KOOPJIMHATHI B IPOCTPAHCTBE

BexkTop Ha niockocty U B pocTpaHcTBe. C0KEHUE U BBIYMTAHUE BEKTOPOB. Y MHOKEHHE BEKTOpA Ha uuciio. Pa3noxxeHne BekTopa
o TpéM HEKOMIUIaHapHbIM BekTopaM. [IpaBwio mapamnenenunena. Pemenue 3agad, CBA3aHHBIX C NPUMEHEHHUEM MPAaBUI ACHCTBUU C
BekTopamu. IIpsimoyrosnbHas cuctema koopauHatr B npoctpaHcTBe. KoopaunaTtel Bektopa. lIpocreiimne 3agaun B KOOpAMHATaX. YToOJ
Mexay BekTopamu. CKalsipHOE IPOU3BEECHUE BEKTOPOB. BbIUKCIIEHHE YTIIOB MEXY MPSAMBIMH U INIOCKOCTAMHU. KOOpAMHATHO-BEKTOPHBIN
METOJ IPU PELICHUN F€OMETPUYECKUX 3aa4.



IIJIAHUPYEMBIE PE3VJIbTATEI OCBOEHUS IIPEJIMETA «'EOMETPUS. BA30BBI YPOBEHbB»
JIMYHOCTHBIE PE3YJIBTATHI

JIM4HOCTHBIE PE3yJIbTaThl OCBOEHUS IPOrPaMMBbI yU4eOHOr 0 IpeaMeTa «MaTtemaThkay XapakTepU3yrTCs:

I'pakaaHcKkoe BOCIIMTAHHUE:

C(bOpMPIpOBaHHOCTBIO Fpa)KHaHCKOﬁ IIO3UIINH 06yanomeroc;I KaK aKTHBHOI'O M OTBCTCTBCHHOI'O YJICHaA pOCCHﬁCKOI‘O 06HI€CTBa,
IpcaAcCTaBJICHUEM O MATCMATHUYCCKHUX OCHOBAX @yHKHI/IOHI/IPOBaHI/I}I Pa3JInYHbIX CTPYKTYP, HBHEHHﬁ, nmpoucayp rpaxaaHCKoro O6IJ_I€CTB3
(BBIGOpBI, OITPOCHI U Hp.), YMCHUCM BSaHMOHGﬁCTBOBaTB C COHAJIbHBIMU HHCTUTYTAaMH B COOTBCTCTBHUH C UX (bYHKI_II/IHMI/I 1 HAa3HAYCHHUCM.

IlaTpuoTHYECKOE BOCIIMTAHHE:

c(hOpMHUPOBAHHOCTHIO POCCUIMCKON TPakIaHCKOW MJIEHTUYHOCTH, YBAXKEHUS K MPOILUIOMY U HACTOSIIEMY POCCHICKON MaTeMaTHKH,
LEHHOCTHBIM OTHOUIEHUEM K JOCTH)KEHUSM POCCHMCKUX MAaTEMaTHKOB U POCCUHCKONW MaTeMaTUYECKOM IIKOJIbI, K MCHOJIb30BAHUIO 3THUX
JOCTUKEHUH B IPYTUX HayKaX, TEXHOJIOTHX, chepax SKOHOMHUKH.

JIlYXOBHO-HPABCTBEHHOI'0 BOCIIMTAHMSA:

OCO3HAHMEM JYXOBHBIX LIEHHOCTEH POCCHUICKOI0 Hapoaa; chOPMHUPOBAHHOCTHIO HPABCTBEHHOT'O CO3HAHHS, THUYECKOIO TIOBEICHUS,
CBSI3aHHOTO C MPAKTUYECKHM MPUMEHEHUEM JOCTHIKCHUH HAYKH U JICATCIILHOCTBIO YUEHOT0; OCO3HAHHWEM JIMYHOTO BKJIaJa B MOCTPOCHHUE
YCTOMYHMBOTO OYIYIIIETO.

JeTeTHYECKOe BOCIUTAHME:

9CTCTUYCCKNM OTHOHMICHUECM K MHPY, BKIIOYAA OCTCTHUKY MATCMATHYCCKUX SaKOHOMepHOCTeﬁ, O6T)€KTOB, 3aja4, pGIHGHI/IfI,
paCCY)KHGHHﬁ; BOCIIPUHUMYHBOCTBIO K MATCMATUYCCKHUM ACIICKTaM pa3JIMYHbIX BUJ0OB NCKYCCTBA.

du3nyecKoe BOCNUTAHUE:

c(OPMHUPOBAHHOCTHIO YMEHHUS TMPHUMEHATh MaTeMaTHYECKHE 3HaHUS B HHTEpecax 3J0pOBOr0 M Oe3omacHOro obpasza >XKU3HH,
OTBETCTBEHHOI'0 OTHOILEHHUS K CBOEMY 3J0POBBIO (3I0pOBOE NUTaHHE, cOaJaHCHUPOBAHHBIN PEKUM 3aHATHH M OTIbIXa, pEryispHas
¢du3ndeckast akTUBHOCTH); (PU3MUECKOTO COBEPIICHCTBOBAHUS, IIPH 3aHATHIX CIIOPTUBHO-03/10POBUTEIBHON S TETLHOCTHIO.

TpynoBoe BociuTaHue:

TOTOBHOCTBIO K TPYAY, OCO3HAHUEM IIEHHOCTU TPYIOIIO0US; MHTEPECOM K Pa3IMYHBIM chepam mpodecCHOHAIBHON NesTebHOCTH,
CBSI3aHHBIM C MAaTEMaTHKON M €€ MPWIOKEHHSIMU, YMEHHEM COBEpIIaTh OCO3HAHHBIM BBIOOp Oymymiei mpodeccuu u pearn3oBBIBATH
COOCTBEHHbIE >KM3HEHHBIE IUIAHBI; TOTOBHOCTHIO M CIIOCOOHOCTBIO K MaTeMaTHYeCKOMY OOpa30BaHHI0O M CaMOOOpPa30BaHUIO Ha
MPOTSHKEHUH BCEH KU3HU; TOTOBHOCTHIO K AKTHBHOMY YYACTHIO B PEIICHUU MPAKTUIECKUX 33]]a9 MAaTeMaTHIECKON HAIPaBICHHOCTH.

IK0JI0rH4YecKoe BOCIIUTAHHE:




c(hOpMHUPOBAHHOCTHIO SKOJOTUYECKON KYJIbTYpbl, IOHUMAaHUEM BIUSHUSA COIMAIbHO-DPKOHOMUYECKUX MPOIIECCOB HA COCTOSHUE
MPUPOJAHON W COIMAIBHON Cpellbl, OCO3HAHHWEM TIJIO0ATBHOTO XapaKTepa SKOJIOTHYEeCKHX MpoOJeM; OpUeHTalued Ha MpUMEHEHHE
MaTeMaTHYEeCKUX 3HAHUW JJIs pelieHus 3a7ad B 0O0JACTU OKPYXKAIOIIEW Cpenbl, MJIAHUPOBAHUS TMOCTYNKOB U OLEHKH HUX BO3MOXKHBIX
MOCTIECTBUM JUISl OKPYXKAKOIIEN CPEBI.

IleHHOCTH HAYYHOI'0 NNO3HAHMSA:

c(hOpMHUPOBAHHOCTHIO MHUPOBO33PEHMSI, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO Pa3BUTHS HAYKU W OOILIECTBEHHOMN MPAKTUKH,
MOHMMAaHUEM MAaTeMaTH4YEeCKONM HayKu Kak cdepbl YeIOBEUECKOM IESTEIbHOCTH, STAloOB €€ Pa3BUTUS M 3HAYMMOCTH ISl Pa3BUTHUS
MBUIU3ALIAY; OBJIAJICHUEM S3bIKOM MaTEMaTUKA W MaTeMaTHYeCKOW KyJNbTYpOW KaK CpEJICTBOM IIO3HAHUS MHpPA; TOTOBHOCTBHIO
OCYIIECTBJIATH MMPOCKTHYIO U UCCIIEA0BATEIBCKYIO AESATEIBbHOCTh HHANBUAYAIHHO U B TPYIIIE.



METAIIPEJMETHBIE PE3YJIbTATDBI

Memanpeomemnvle pe3yibmamvl 0CB0€HUs. NPOCPAMMbL YueObHo2o npeomema «Mamemamurkay Xapaxmepuzyiomcs 0871a0eHuem
VHUBEPCANbHLIMU — NO3HABAMENbHLIMU — OCUCMBUAMY,  YHUBEPCANbHLIMU — KOMMYHUKAMUBHLIMU — OCUCMBUAMU U  YHUBEPCAbHLIMU
De2VIAMUBHBIMU OeUCMBUSIMU.

1) YuuBepcanbHbIe MO3HABATEIbHBIC ACHCTBHS OOcceunBaoT (GOpMUPOBaHHE 0A30BBIX KOTHUTHBHBIX IPOICCCOB O0YYAIOIIUXCS
(ocBOGHHME METOJOB TO3HAHUS OKPYXKAIOIIEr0o MHUpa; MPUMEHEHUE JIOTMUECKUX, HCCIIEJAO0BATEeIbCKUX Omepanuid, yMeHuil padoTraTh C
nHpopManuei).

ba3zoevie noc2uueckue oelicmeus:

®  BBISBJISTH U XapaKTEPU30BATh CYIIECTBCHHBIC MPU3HAKA MATEMAaTHYECKUX O0BEKTOB, MOHITUHN, OTHOIIEHUN MEKTy TTOHSITHUSIMU;

e (opMmynupoBath omnpeneneHUus MOHATUHN; YCTaHABJIMBATh CYIICCTBEHHBIN MPHU3HAK KIAacCU(PUKAIIMKM, OCHOBAHUS NIl 0000IIeHUs U
CpaBHEHUSI, KPUTEPUH MPOBOIUMOTO aHAIN34;

®  BOCIPHUHHUMATH, (OPMYIUPOBATH W IPEOOPA3OBBIBATH CYXKJCHHUS: YTBEPAWTEIbHbIE M OTpPHUIATEIbHBIC, CAMHUYHBIC, YACTHBIC H
ooI11He;

® VCIIOBHBIC, BBISIBIATH MaTEMaTHUUYECKHE 3aKOHOMEPHOCTH, B3aMMOCBS3M W MPOTHUBOpeursi B (pakTax, JaHHBIX, HAOMIOJCHHUSIX H
YTBEPKIACHUSX;

® [peaiarath KpUTEPUH JJIsI BBISBJICHUS 3aKOHOMEPHOCTEN U MPOTUBOPEUHI;

e JieJIaTh BBIBOJIBI C KCIOJIb30BAaHWEM 3aKOHOB JIOTHKH, ACAYKTUBHBIX W WHAYKTUBHBIX YMO3AKIIYEHUM, YMO3aKIIOUCHHH I10
AHAJIOTHH;

e pa30bupaTh JI0Ka3aTeIbCTBA MATEMAaTUUYECKUX YTBEPKJICHUM (MPSMBbIE U OT MPOTUBHOTO), MMPOBOJAUTH CAMOCTOSITEILHO HECIOXKHBIE
JI0Ka3aTeJIbCTBA MATEeMAaTHUYECKUX (PaKTOB, BBICTPAUBATh apTyMEHTAIINIO, TPUBOAUTH IPUMEPHI U KOHTPIIPUMEPHI;

e 000CHOBBIBATh COOCTBEHHBIC PACCYXKIEHUS; BBIOMpPATh Croco0 pemnieHus y4eOHOW 3anayu (CpaBHHBATh HECKOJIBKO BAapHUaHTOB
pelIeHus, BRIONPATh HAanOOoJIee MOIXOISAIINA ¢ YIETOM CAaMOCTOSITEIbHO BBIICTIEHHBIX KPUTEPUEB).

ba3zoevie uccaredosamenvckue delicmeus:

®  ICMOJB30BaTh BOIMPOCHI KAK UCCIEAOBATEIbCKUM HHCTPYMEHT MTO3HAHUS;

e (dopMynHpOBaTH BOIPOCH, (PHUKCUPYIOIMIUE MPOTHBOpPEUYHE, MPOOIEMY, CaMOCTOSITEIbHO YCTaHABIMBATH HCKOMOE W JaHHOE,
(dbopMupoBaTH TUNIOTE3Y,

® aApPryMEHTHPOBATH CBOIO MO3UIUIO0, MHCHHE;

® MPOBOAUTH MO CAMOCTOSITEILHO COCTaBJIICHHOMY IUTAaHY HECIOXXHBIM AKCIEPUMEHT, HEOOBIIIOE HCCIEOBAHNE 0 YCTaHOBIICHUIO
0Cc00EHHOCTEH MaTeMaTHIECKOTO 00BEKTA, 3aBUCUMOCTEH OOBEKTOB MEXKITY COOOM;

®  CaMOCTOATENBHO (HOPMYITUPOBATH 00OOIIEHUS W BBIBOJBI IO PE3yJbTaTaM MPOBEAEHHOTO HAOIIOACHUS, UCCIEAOBAHMS, OIICHUBATH
JIOCTOBEPHOCTD MOJYYEHHBIX PE3yJbTaTOB, BBIBOJIOB U 000OIIEHUI; TPOTrHO3UPOBATH BO3MOXKHOE Pa3BUTHUE MPOIECCA, a TAKKE BbIIBUTATh
MIPEATNOJIOKEHHUS O €T0 Pa3BUTHHU B HOBBIX YCIIOBHUSX.




Padoma c ungpopmayueii:
®  BBISBJIATH HEJIOCTATOYHOCTh U M30BITOYHOCTHh HH(OPMAIINH, TAHHBIX, HEOOXOJUMBIX JJI PEIICHUS 3a/1a4U;
e BEIOWpATh, AHATM3UPOBATH, CHCTEMATH3UPOBATh U MHTEPIIPETUPOBATH MH(DOPMAIINIO PA3TMYHBIX BUIOB ¥ (POPM MPEICTABIICHUS;
e BEIOMpaTh PopMy IpeacTaBiIeHUS HHOOPMAIINHN U WUTFOCTPUPOBATH PEIIaeMbIe 3a/1a4l CXeMaMHU, JuarpaMMaMu, HHOH rpadukoil u
UX KOMOHMHAIMSIMHU;
®  OIICHMBATh HAJIEKHOCTh UH(POPMAIUH IO KPUTEPHSIM, MPEIIOKEHHBIM YUUTEIEM WIN CHOPMYITHPOBAHHBIM CAMOCTOSITENILHO.
2) YHuBepcallbHble KOMMYHUKATHUBHBIC IEHCTBUS 00€CIeuynBalOT CPOPMUPOBAHHOCTH COLIUATLHBIX HABBIKOB 00 yUaOIIHUXCSI.
Qowienue:
® BOCHPHHHUMATH U (POPMYITHUPOBATH CYXKJECHUS B COOTBETCTBHHU C YCIOBUSMH U TEJISIMH OOIICHHUS,;
® 5ICHO, TOYHO, TPAMOTHO BBIPa)KaTh CBOIO TOUKY 3PEHHUS B YCTHBIX U MHCbMEHHBIX TEKCTaX, JaBaTh MOSICHEHHS MO XOJy peUICHUS
3aJla4i, KOMMEHTUPOBAThH MOJYyYEHHBIM pe3yabTaT; B X0Ae 00CYKJIEHHU 3a7aBaTh BOIIPOCHI MO CYIIECTBY 00CYX/1aeMOi TeMbI, TPOOJIEMBI,
penraeMo 3aa4n, BRICKa3bIBaTh UJICH, HAIICIICHHBIC HA MIOUCK PEIICHHUS,
®  COIOCTaBJIATH CBOM CYXICHHSI C CY)KJICHUSMH IPYTHX YYaCTHUKOB JUAIOTa, OOHAPYKMBATh Pa3JINYUE M CXOJICTBO TIO3UITHH;
® B KOppeKTHOU (hopme POopMyTUPOBATH PA3HOTIIACHS, CBOM BO3PAKEHUS;
® TIPEICTaBIAThH PE3YJIbTATHI PEIICHUS 3a/1a4H, IKCIEPUMEHTA, UCCIIEIOBAHNUS, TIPOEKTA;
®  CaMOCTOSITEIHHO BHIOMPATH (hOPMAT BBHICTYIUICHUS C YYETOM 3a/1a4 IPE3EHTAIIMN U OCOOEHHOCTEH ayAUTOPHH.
Compyonuuecmeo:
® TIOHMMAThH U WCIIOJI30BAaTh MPEUMYINECTBA KOMAHTHOW U WHIUBUIYATLHON paOOTHI MPU PEIICHUN YUYeOHBIX MAaTEMaTHYECKUX 3a/1a4;
® TPUHUMATH IIeJIb COBMECTHOW JEATEIHHOCTH, IUTAHHPOBATH OPTaHHM3AIUI0 COBMECTHOW padOThI, pacmpenessTh BUILI paldoT,
JIOTOBApUBATHCSI, 0OCYKIATh MPOIIECC U PE3YNIbTAT PabOTHI;
e 0000maTh MHEHHSI HECKOJBKUX JIIOJICH; Y4acTBOBAaTh B TPYMMOBBIX (hopmax paboThl (00CykIeHUsS, OOMEH MHEHUSMHU, MO3TOBBIC
HITYPMBI U JIp.);
®  BBHINOJHATH CBOIO YaCTh PaOOTHI U KOOPIUHUPOBATH CBOU JACHCTBUS C IPYTUMH WiICHAMU KOMaH/IbI;
® OIICHWBATh KAYECTBO CBOETO BKJIAJa B OOIINIT MPOAYKT MO KPUTEPHUSIM, CHOPMYITHPOBAHHBIM YIACTHUKAMU B3aHMMO/ICHCTBUSI.
3) VHuBepcanbHBIC PETYJISTHUBHBIC NEHCTBUS 00€CIeunBalOT (POPMUPOBAHUE CMBICIOBBIX YCTAHOBOK W JKM3HEHHBIX HABBIKOB
JUYHOCTH.
Camoopzanuzayus:
CaMOCTOSITEIFHO COCTABIIATH TUJIaH, AITOPUTM PEIICHUS 3a7a9u (MU €ro 4acTh), BBIOUPATh CIIOCO0 pelIeHus ¢ YIETOM HUMEIOTIIUXCS
PECYPCOB B COOCTBEHHBIX BO3MOXKHOCTEH, apTYMEHTHPOBATh U KOPPEKTUPOBATH BAPUAHTHI PEIICHUN ¢ y4ETOM HOBOM MH(pOpPMAITUH.
Camokonmponv:
®  BJAJIETh CIIOCOOAMHU CaMOMPOBEPKHU, CAMOKOHTPOJISI ITPOLIecca U pe3yJibTaTa pelieHusl MaTeMaTHueCcKOoN 3a/1auH;
® TPEIBHIETh TPYIHOCTH, KOTOPHIE MOTYT BO3HUKHYTH NPU PEIICHUU 3a/1a4l, BHOCHUTH KOPPEKTHBBI B JIEATEIHHOCTh HA OCHOBE
HOBBIX OOCTOSITEIIbCTB, HAWJICHHBIX ONMTNOOK, BBISBIIEHHBIX TPYIHOCTEH;




¢ ONOCHUBATH COOTBCTCTBUC PC3yJibTaTa ACATCIBHOCTHU MMOCTABJICHHON LIENU W YCIIOBHUAM, 00BACHATH IMIPUYMHBI OOCTHUXXCHUSA HJIIN
HCOOCTHMIXKCHUA LICIIN, HAXOJUTDH OH_II/I6Ky, AaBaThb OLICHKY HpI/IO6p6TéHHOMy OIIBITY.



INNPEAMETHBIE PE3YJIBTATbBI

10 kaacc

OnepupoBaTh NOHIATUSAMU: TOYKA, MPSIMasi, IITOCKOCTb.

[IpuMeHATh aKCUOMBI CTEPEOMETPUU U CIEJCTBUS U3 HUX IIPU PEIICHUH T€OMETPUUYECCKUX 3a/1a4.

OrniepupoBaTh MOHATUAMU: TAPALIEILHOCTh U MEPIEHIUKYIISIPHOCTH MPSIMBIX U MJIOCKOCTEH.

KnaccuduimpoBaTs B3aMMHOE PacoJIOKEHHE MPSMBIX M TNIOCKOCTEH B IPOCTPAHCTBE.

OrniepupoBaTh MOHATUSIMU: JBYTPAHHBIM YroJi, TpaHU JBYIPAHHOTO yria, peOpo ABYIPAHHOIO yrija; JUHEHHBINH yTroji ABYTPAHHOIO
yIJia; TpajycHasi Mepa IBYTPAHHOTO YIJIA.

OnepupoBaTh MOHATHUSIMU: MHOTOTPAHHHUK, BBIMTYKJIBIA M HEBBIMYKJIBIH MHOTOTPAaHHUK, 3JIEMEHTHI MHOTOTPaHHHMKA, MPaBUJIbHBIN
MHOTOTI'PaHHUK.

Pacmno3HaBath OCHOBHBIE BUJIbI MHOTOTPAHHUKOB (MTUpaMU/Ia; MPU3Ma, IPSIMOYTOJIBHBIN Mapasenenunes, Kyo).

KnaccuduiupoBaT MHOTOTpaHHUKH, BBIOMpass OCHOBaHMS ISl KilacCU(UKAIWMU (BBIMYKJIbIE U HEBBIMYKJIbIE MHOTOTPAHHUKH,
MpaBUIIbHBIE MHOTOTPAaHHUKH; TIPSIMbIC M HAKJIOHHBIC TIPU3MBbI, MapaJlIeICITUIIC B ).

OrnepupoBaTh MOHATUAME: CEKYIIAs MIIOCKOCTh, CEYCHUE MHOTOTPAaHHUKOB.

OOBSACHATH MPUHIIUITBI TOCTPOCHUS] CEUEHUM, UCTIONIB3YSl METO]T CJIC/IOB.

CTpouTh CeUeHHsST MHOTOIPAaHHUKOB METOJIOM CJICJIOB, BBITIOHATH (BBIHOCHBIC) TUIOCKHE YEPTEIKH U3 PUCYHKOB IIPOCTHIX 00BEMHBIX
dburyp: BUa CBEpXy, COOKY, CHU3Y.

Pemate 3a7aun Ha HAXOXKJICHHE TE€OMETPUUYECKUX BEIMYHMH MO Oo0pasliam WM alropuTMaM, MPUMEHSSi U3BECTHBIC aHAIUTUYECKUE
METO/IbI NPU PEIICHUU CTAHAAPTHBIX MATEMAaTHUYECKUX 3a]1a4 Ha BHIYMCIICHUE PACCTOSHUN MEXIY ABYMS TOUKAMH, OT TOUKH 0 MPSMOH, OT
TOYKH JIO INIOCKOCTH, MEXKIY CKPEITUBAIOIIUMUCS MPSIMBIMU.

Pemate 3a7aun Ha HAXOXKJICHHE TE€OMETPUUYECKUX BEIMYHMH MO oOpasllaM WU aaropuTMam, MPUMEHSST U3BECTHHIC aHAIUTUYECKUE
METOJbl MPU PEIICHUH CTAHAAPTHBIX MATEMAaTHMUECKUX 3a]ad Ha BBIUYMCICHUE YIJIOB MEXAY CKPEIIMBAIOIIUMHUCS TMPSMBIMU, MEXKIY
MPSIMOM U TVIOCKOCTBIO, MEKY TUIOCKOCTSIMU, ABYTPAHHBIX YTJIOB.

Beruncnsate 00bEMBI M TUIOMIAIM TTOBEPXHOCTEH MHOTOTPAHHUKOB (TpU3Ma, MHpaMua) C MpUMEHEHHEeM (OpPMYJ; BBIYUCISATH
COOTHOIICHUSI MKy TUIOIIAASIMHU TTOBEPXHOCTEH, 00BEMaMK MOJOOHBIX MHOTOTPAaHHUKOB.

OrnepupoBaTh MOHITHSIMU: CHMMETPUS B IPOCTPAHCTBE; IIEHTP, OCh U TUIOCKOCTh CUMMETPHH; IIEHTP, OCh U TIIOCKOCTh CUMMETPUHU
burypsr.

W3Bnekath, mpeoOpa3oBbIBATH M HWHTEPIPETUPOBATH HH(OpPMAIUI0 O TMPOCTPAHCTBEHHBIX TEeOMETPUYECKUX (urypax,
MPEJICTABICHHYIO Ha YEPTEkKAX U PUCYHKAX.

[TpumensTh TeOMETpHUecKre (GaKThI I PEHICHHS CTEPEOMETPUUECKHX 3a]1a4, TPE/IOJIAraloNINX HECKOJIbKO IIaroB PEIIeHUs, ECITH
YCIIOBUS IPUMEHEHUS 3a]JaHbI B IBHOU (hopMme.

[IpuMeHsATHh MPOCTEUIIINE TPOTPAMMHBIE CPEACTBA U AJIEKTPOHHO-KOMMYHUKAIIMOHHBIE CUCTEMBI IIPU PEIICHUU CTEPEOMETPUUECKUX
3ajad.



IIpuBOAUTEL NpUMEPHI MATEMATHUYECKUX 3aKOHOMEPHOCTEU B IIPUPOJE U JKU3HU, PACIIO3HABATH IIPOSIBJICHUE 3aKOHOB I'€OMETPUU B
UCKYCCTBE.

[IpuMEHATH MTONyYEHHBIE 3HAHUS Ha NPAKTUKE: aHAJTU3UPOBATh PEAIBHBIC CUTYAlMU U IPUMEHATh U3YYCHHBIEC ITOHATHS B IPOLIECCEe
MIOMCKA PEIICHUsI MAaTEMAaTUYECKU C(POPMYITUPOBAHHON MTPOOIEMBI, MOJIETUPOBATH pealbHbIE CUTYAllMH HA SI3bIKE TEOMETPUH, UCCIIET0BATh
MOCTPOEHHBIE MOJIENIM C HUCIOJIb30BAHMEM TI'€OMETPUYECKUX MOHATUH W TeopeM, ammapaTa anreOpbl; peuiarh NMpakTHYECKHUe 3ajauu,
CBSA3aHHBIE C HAXOXKICHUEM I€OMETPUYECKUX BEIUYMH.



11 kaacc

OnepupoBaTh MOHATUAMH: LUIMHIPUYECKAss IOBEPXHOCTh, 00Pa3yolUe HUIMHIPUUECKON MOBEPXHOCTH; LMIMHAP; KOHUYECKas
MOBEPXHOCTbh, 00pa3yoIne KOHNYECKOW MOBEPXHOCTH, KOHYC; C(hepruecKasi HOBEPXHOCTb.

Pacnio3naBath Tena BpauieHus (HUIUHIP, KOHYC, cepa u map).

OOBSACHATH CIOCOOBI MOTYYEHHUSI TEJT BPAILICHUS.

Knaccuduunpoats B3auMHOE pacnonoxeHne cepbl U MIOCKOCTH.

OnepupoBaTh NOHATUSMU: IIAPOBOM CETMEHT, OCHOBAHNUE CETMEHTA, BHICOTA CETMEHTA; IApOBOI CJIOM, OCHOBAHME IIAPOBOTO CIIOA,
BBICOTA IIAPOBOTO CJIOS; IAPOBOM CEKTOP.

Bbraucnsats 00bEMBI U IITOIAAM TOBEPXHOCTEH TEJ BpallleHUs,, FeOMETPUUYECKUX Tel ¢ IpUMEHEHHEM (HopMyIL.

OnepupoBaTh MOHATUSMHU: MHOTOI'PaHHHK, BIIMCAHHBIA B cepy M ONMUCAHHBIN OK0JIO cdepsl; chepa, BIUCAaHHAST B MHOIOTPAaHHUK
WM TEJIO BPAICHMUS.

BbIyncnsaTh COOTHOIIEHUS MEXKIY TUIOMAAsIMU OBEpXHOCTEN U 00BEMaMU TOJTOOHBIX TEJ.

N300pakats n3yyaembie (GUTYPhI OT PYKH U ¢ IPUMEHEHHEM MPOCTHIX YEPTEKHBIX HHCTPYMEHTOB.

BbInonHATh (BBIHOCHBIE) IJIOCKUE YEPTEKU U3 PUCYHKOB MPOCTHIX OOBEMHBIX (PUTYpP: BHUJI CBEPXY, COOKY, CHU3Y; CTPOUTH CEUEHUS
TeJ BpaleHusl.

W3BnekaTh, HHTEPIPETUPOBATH U MPeoOpa3oBbIBaTh HMH(OPMALMIO O MPOCTPAHCTBEHHBIX TI'E€OMETPUYECKUX (Urypax,
IIPEICTABIECHHYIO Ha YEPTEKaxX U PUCYHKAX.

OnepupoBaTh NOHITHEM BEKTOP B IPOCTPAHCTBE.

BbInonHATh AEUCTBUS CIOKEHHUS BEKTOPOB, BBIYMTAHHS BEKTOPOB U YMHOXKEHHS BEKTOpa Ha YHCIO, OOBSACHATh, KAKUMHU
CBOMCTBAaMH OHH 00/1a1aI0T.

[IpuMeHATH NpaBUIIO MapasuIeNICIUIEAA.

OnepupoBaTh NOHATUSIMH: I€KAPTOBbI KOOPAMHATHI B MPOCTPAHCTBE, BEKTOP, MOAYJb BEKTOPA, PABEHCTBO BEKTOPOB, KOOPAUHATHI
BEKTOpPA, YIoJ MEKy BEKTOPaMH, CKaJIsIPHOE ITPOU3BEACHUE BEKTOPOB, KOJJIMHEAPHBIE U KOMIUIAHAPHBIE BEKTOPBHI.

HaxoauTe cymMmMy BEKTOPOB M MPOU3BEIEHNE BEKTOPA HA YUCIIO, YTOJI MEXAY BEKTOPaMU, CKaJISIPHOE NMPOU3BEECHUE, PACKIIAIbIBAThH
BEKTOP MO ABYM HEKOJIJIMHEAPHBIM BEKTOPAM.

3aaBath MJIOCKOCTh YPABHEHHEM B JIEKApPTOBOI ccTeMe KOOpPIMHAT.

[TpumensTs TeOMEeTpUUECKHE (PAKTHI IS PEIICHUS] CTEPEOMETPUUECKUX 3a/1a4, MPEATNOIAraloIiX HECKOJIBKO IIAroB PEIIeHUs, €CIIU
yCIIOBUS IPUMEHEHUS 3aJ]aHbl B IBHOU (hopme.

Pemats npocreiiiine reoMeTpruueckue 3aaun Ha MPUMEHEHNE BEKTOPHO-KOOPAUHATHOTO METO/IA.

Pemate 3amaun Ha 10Ka3aTENbCTBO MATEeMAaTUYECKHX OTHOIICHWH M HAaXOXJICHHWE T€OMETPUYECKHX BEIMYMH IO oOpas3laM WU
JIrOpUTMaM, IPUMEHSISI U3BECTHBIE METObI IIPHU PEIIEHUH CTaHJAPTHBIX MATEMAaTUYECKUX 3a/au.

[TpuMeHsTH mpOCTENIINe IPOrpaMMHBIE CPEACTBA U 3JIEKTPOHHO-KOMMYHUKALIMOHHBIE CUCTEMBI U PEILIEHUH CTEPEOMETPUUYECKUX
3ajad.

[TpuBOIUTH MPUMEPHI MaTEMAaTUUYECKUX 3aKOHOMEPHOCTEN B MPUPOJAE U JKU3HH, PACIIO3HABATH MPOSIBIEHUE 3aKOHOB I'€OMETPUM B
UCKYCCTBE.



HpI/IMeH}ITB IIOJIYYCHHBIC 3HAHHWA HA ITPAKTHUKC: aHAJIM3UPOBATDh PCAJIbHBIC CUTYAllUU U IPUMCHATh U3YUCHHLIC IIOHATHUA B IIPOLICCCEC
IIOHUCKa PCHICHUA MATCMAaTHYCCKU C(bOpMYHHpOBaHHOﬁ l'[pO6J'ICMI>I, MOICIINPOBATHb PCAIBHBIC CUTYAllHH Ha A3BIKC I'COMCTPHUH, UCCIICIOBATDH
MOCTPOCHHBIC MOACIIM C HCIIOJIB30BAHUCM T'COMCTPHYCCKHX MOHATUU U TCOpPCM, allapara anre6p},1; pemiaTb MPAKTUYCCKUC 3aaayu,
CBA3aHHBIC C HAXOXKACHHUCM I'COMCTPUICCKUX BCIINYNH.



TEMATHUYECKOE INTAHUPOBAHUE 110 YYEBHOMY KYPCY TEOMETPUSIL. BA3OBBI YPOBEHb

Ne Tema ypoxka Konuuectso OnekTpoHHbIE IM(PPOBLIE
n/m 4acoB 00Opa3oBaTebHBIC PECYPCHI
‘ Tema 1. BeegeHue B ctepeomeTpuio (10u.)
1/1  ||OcHOBHBIE MOHATHS CTEPEOMETPHHU: TOUYKA, TPSIMAsI, TNIOCKOCTb, MPOCTPaHCTBO. [IpaBriia n300paxeHus 1
Ha PUCYHKaX: U300pa)keHUs IIOCKOCTEH, MapaJUIeIbHBIX MPSIMBIX (OTPE3KOB), CEPEIMHBI OTpe3Ka
22 |Honsrus: mepecexaromuecst I0CKOCTH, IIEPECEKAIOUMECs MPAMAs H IITOCKOCTh I 1 I
‘3/3 HHOH?ITI/I?II NepeCceKaroIInecs MIOCKOCTH, IEPECCKAOIIMECs MPsMasi H IIOCKOCTh H 1 H
4/4  |3HaKOMCTBO C MHOTOTPaHHUKAMH, H300paKeHNE MHOTOTPAHHUKOB HA PHUCYHKAX, HA IPOCKIIMOHHBIX 1
yepTexax
‘5/5 HHaqaanHe CBEJICHUS O KyOe U MupaMusie, ux pa3BépTku 1 Moiesid. CedeHus] MHOTOTPaHHHKOB H 1 H
‘6/6 HHaqaanHe CBEJICHHUS 0 KyOe U Mupamuie, ux pa3BEpTku u Mojenu. CedeHnss MHOTOTpaHHUKOB H 1 H
717 |[TTonsiTHe 06 aKCHOMATHYECKOM TTIOCTPOCHUH CTEPEOMETPHH: aKCHOMBI CTEPEOMETPHHU U CICICTBUSI U3 1
HUX
8/8 |[TTonsTHe 06 aKCHOMATHYECKOM TIOCTPOCHUH CTEPEOMETPHH: aKCHOMBI CTEPEOMETPHHU U CIICICTBUSI U3 1
HUX
9/9 |[MousTre 06 AKCHOMATHYECKOM TIOCTPOSHUH CTEPEOMETPUH: AKCHOMBI CTEPEOMETPUH U CIICICTBHS U3 1
HUX
10/10 |[TousiTne 06 aKCHOMAaTHYECKOM ITOCTPOSHUH CTEPEOMETPHHU: aKCHOMBI CTEPEOMETPHH U CIICICTBUS U3 1
HUX
Tema 2. Mpamble ¥ NIOCKOCTU B NPOCTpaHcTBe. MapannenbHoOCTb NPAMbIX U niockoctei (12u.)
11/1 | B3auMHOE pacroJioKEeHHUE MPSMbBIX B IPOCTPAHCTBE: MEPECEKAIOINECS, TTAPAIUIEIIbHbIE U 1
CKPEUIMBAIOIIUECS MPSIMbIE
12/2 " |[apamienbHOCTh MPSMbBIX M INIOCKOCTEH B IPOCTPAHCTBE: MapauIe/IbHbIC IPSIMbIC B IPOCTPAHCTBE; 1
MapajuIeIbHOCTh TPEX MPSIMBIX
‘13/3 HHapaJ'IJ'IeJ'IBHOCTB NPSAMBIX U IUIOCKOCTEN B MpocTpaHcTie: [1apamienbHOCTh MPSAMON U MIIOCKOCTH H 1 H
‘14/4 HYFJILI C COHAIPABJICHHBIMH CTOPOHAMHM H 1 H




Ne
n/m

Tema ypoka

KomnuectBo
JacoB

DnekTpoHHbIe IU(POBHIE
00pa3oBaTebHBIC PECYPCHI

\15/5

Hyron MEX]y MPSIMBIMH B IPOCTPAHCTBE

1

\16/6

HVFOJI MEKy NIPSMBIMHU B IIPOCTPAHCTBE

\17/7

HnapaJIJIeJIBHOCTb IUIOCKOCTEM: NapajuiesIbHbIE TIOCKOCTH

\18/8

HCBOﬁCTBa MapajuiebHbIX IOCKOCTEN

\19/9

HHpOCTeﬁmHe MIPOCTPAHCTBEHHBIE (PUTYPHI HA TUIOCKOCTH: TETPadIp, KyO, Mmapaiesenume]]

\20/10

HHOCTpOGHI/Ie CeUeHUin

\21/11

HHOCTpOGHI/Ie CeUeHUi

22/12

IIpoBepounasi pa6ora no teme "[Ipsimbie u UI0cKOCTH B pocTpancTie. [lapasnenbHocTh
NPSIMBIX U IJIOCKOCTEN"

NI

Tema 3. NMepneHAUKYNAPHOCTb NPAMbIX U NAOCKocTel (124.)

\23/1

HHepHeHI[I/IKy.]IHpHOCTB HpﬂMOﬁ U INIOCKOCTHU: NCPHCHAUKYIISIPHBIC ITPAMBIC B IIPOCTPAHCTBC

\24/2

HHpHMHe MnapajiCJIbHBIC U ICPICHAUKYIISIPHBIC K IIJIOCKOCTH

\25/3

HHpHMHe MnapajieJIbHBIC U ICPICHAUKYIISIPHBIC K ITJIOCKOCTH

\26/4

HHpmHaK MEPIEHIUKYISIPHOCTH MPSIMOM U TUIOCKOCTH

\27/5

HHpmHaK MEPIEHIUKYISIPHOCTH MPSIMOM U TUIOCKOCTH

\28/6

HTeopeMa 0 NMPSAMOY NEPIEHANKYIIIPHON IIIOCKOCTH

\29/7

HTeopeMa 0 NPSAMOU MEPIEHAUKYIISPHON IIJIOCKOCTH

\30/8

HTeopeMa 0 NPSAMOY NEPIEHAUKYJIAPHOHN IIIOCKOCTH

31/9

HepHCHI[I/IKy.HHp 1 HAaKJIOHHBIC: PACCTOSIHUEC OT TOYKH O INIOCKOCTU, paACCTOAHUC OT HpﬂMOﬁ 0
IIJIOCKOCTH

NI RIS

32/10

Hepr[eH)meJmp 1 HAKJIOHHBIC: PACCTOSAHUE OT TOYKH J0 INIOCKOCTHU, paCCTOAHUE OT HpSIMOI\/'I J0
IIJIOCKOCTH

33/11

Hepr[eH)meJmp 1 HAKJIOHHBIC: PACCTOSAHUE OT TOUYKH J0 INIOCKOCTHU, paCCTOAHUE OT HpSIMOI\/'I J0
IIJIOCKOCTH

34/12

IlepnieHqUKYIISp U HAKJIOHHBIE: PACCTOSHUE OT TOYKH J10 IUIOCKOCTH, PACCTOSHUE OT IIPSIMOM 10
IIJIOCKOCTH

Tema 4. Yrabl mexay npambimu u naockoctamm (10u4.)

\35/1

HYFJILI B [IPOCTPAHCTBE: YTOJI MEXAY NPAMOM U IIIOCKOCTHIO




No Tema ypoka KonuuectBo DnekTpoHHbIe IU(POBHIE
n/n 9acoB 00pazoBaTeIbHBIE PEeCypPCHI

‘36/2 HI{ByrpaHHmﬁ yroJ1, TMHEHHBIH yrojl JBYrPaHHOrO yria H 1 H ‘
‘37/3 HILByrpaHHHﬁ YTOJI, IMHEWHBIN YTOJl IBYTPAHHOTO yIJia H 1 H ‘
‘38/4 HHepHeHI[I/IKy.HSIpHOCTB IUTOCKOCTEH: MPU3HAK MEePIEHIUKYIAPHOCTH JABYX IIOCKOCTEH H 1 H ‘
‘39/5 HHepHeHI[I/IKy.HSIpHOCTB IUIOCKOCTEH: MPU3HAK MEePIEHIUKYIAPHOCTH JABYX IIOCKOCTEH H 1 H ‘
‘40/6 HHepneH)meJmpHOCTb IUIOCKOCTEH: MPU3HAK NEPIICHIUKYIIIPHOCTH JIBYX TUIOCKOCTEH H 1 H ‘
‘41/7 HTeopeMa 0 TpEX MEePIEHAUKYIIIpax H 1 H ‘
‘42/8 HTeopeMa 0 TpEX MepIeHAnKYIsIpax H 1 H ‘
‘43/9 HTeopeMa 0 TPEX MEePIECHIUKYIIIPaxX H 1 H ‘
44/10 |[TpoBepounasi padora nmo Temam " [lepneHINKYISIPHOCTD MPSIMBIX U IUIOCKOCTEMH" U " YIJIbI 1

MeKIAy NPSAMbIMHU M IJIOCKOCTSAIMH "'

Tema 5. MHororpaHHukm (114.)

45/1 |[ToHsiTHE MHOTOTPAHHUKA, OCHOBHBIE SIEMEHTHI MHOTOIPAHHUKA, BBITYKIIBIC U HEBBIMYKIIbIE 1

MHOTOTPaHHHKH; Pa3BEPTKa MHOTOTPaHHHUKA
46/2 | TIpusma: n-yrosibHasi IPU3Ma; TPAaHNd ¥ OCHOBAHUSI IPU3MBbI, TIPSIMasi © HAKJIOHHAS IPU3MBbI; OOKOBas U 1

MIOJTHAS! TIOBEPXHOCTH ITPHU3MBI
‘47/3 HHapanneneanen, MPSIMOYTOJIBHBIN TTapaUIeIICHIE] U €r0 CBOHCTBA H 1 H
48/4 | TTupamuza: n-yrojpHas THPAMHU/IA, TPAHN U OCHOBAHUE MTUPAMU/IbI; OOKOBAs M MOJIHASI TOBEPXHOCTh 1

HPaMUJIBL; IPABUIIbHASL M YCCUEHHAS ITUPaMH/Ia
49/5 |[IpaBusbHBIE MHOTOTPAHHUKH: TIOHATHE TIPABUIIBHOTO MHOTOTPAHHUKA; IPABHJIbHAS TIPU3MA 1

npaBUIbHAs THPAMUIA; TIPABIIIbHAS TPEYTroJibHASI TUPAMK/IA U MIPABUIIBHBINA TETPadIp; Kyo
‘50/6 HHpeHCTaBJ'IeHI/Ie 0 MPaBUJIHHBIX MHOTOTPAHHUKAX: OKTAdIP, JOJCKAdAP U HKOCAIP. H 1 H ‘
51/7 ||CummeTpHst B IPOCTPAHCTBE: CAMMETPHSI OTHOCHTEIBHO TOYKH, IPSMOM, INIOCKOCTH. DJIEMEHTHI 1

CUMMETPHHU B MUPAMUJIAX, MTapaslIe/enuIe/IaX, MPaBUIbHBIX MHOTOIPAaHHUKAX
‘52/8 HBHchneHHe 9JIEMEHTOB MHOTOTPAaHHHUKOB: p&0Opa, THaroHaIH, YIrIIbl H 1 H ‘
53/9 |[[Lomiaags GOKOBOM IOBEPXHOCTH U IOJIHOM ITOBEPXHOCTH MPSIMOM IPU3MBI, TUIOLIA (b OCHOBAHUH, 1

TeopemMa 0 OOKOBOM MOBEPXHOCTH MPSIMOM MTPU3MBI
54/10|[[Tiroma g GOKOBOM MOBEPXHOCTH U IIOBEPXHOCTH MPABUIILHOMN MUPAMHIBI, TEOPEMA O ILIOMIAAH OOKOBOIA 1

IIOBEPXHOCTU YCEUEHHOU NTUPaAMUIBI
‘55/11HHpOBep0qHaﬂ padora no Teme "MHororpanuuku" H 1 H




No Tema ypoka KonuuectBo DnekTpoHHbIe IU(POBHIE
n/m 4acoB 00pa3oBaTebHBIC PECYPCHI
Tema 6. O6BbEMbl MHOrOrpaHHUKOB (9u4.)
‘56/1 HHOH}ITI/IC 00 00BbéMe H 1 H ‘
‘57/2 HO6’béM UPaMUIbI H 1 H ‘
‘58/3 HOGBéM HPaMUIbI H ! H ‘
‘59/4 HO6’béM HPaMUIBI H ! H ‘
‘60/5 HO6’béM HPaMUIBI H 1 H ‘
‘61/6 HO6’béM HPU3MBI H 1 H ‘
‘62/7 HO6’béM HPU3MBI H 1 H ‘
‘63/8 HO6’béM HPU3MBI H 1 H ‘
‘64/9 HHpOBepoqﬂaﬂ padora no teme ""O0bLEMBI MHOTOTPAHHHKOB'"' H 1 H ‘
Tema 7. NoBTOpeHue, 0606LeHne, cucTemaTusauma 3HaHui (4u.)
‘65/1 HHOBTOpeHI/Ie, 00o61IeHne cucremMaru3anus 3Hanui. [loctpoeHue ceueHnii B MHOTOTpaHHHUKE H 1 H ‘
66/2 |TToBropenue, 0600IICHHE CHCTEMATH3ANNS 3HAHNHN. BRIYNCICHHE PACCTOSHUIN: MEXKITY IBYMSI TOUKAMH, 1
OT TOYKH JI0 PSIMOH, OT TOYKH JI0 TFIOCKOCTH, MKy CKPELIMBAIOIINMHCS TPSIMBIMH

‘67/3 HI/ITOFOBaﬂ npoBepo4Has pabora H ! H ‘
68/4 |TToBTOpeHue, 0000IICHIE CHCTEMATH3AIUS 3HAHU . BRIYHCICHHE YTTIOB: MEXKY CKPEIIHBAOIIMMICS 1

MMpsAMBIMHA, MCKIY HpHMOI\/’I " INIOCKOCTBIO, ABYI'PAHHBIX YIJIOB, YITIOB MCKAY IJIIOCKOCTAMU




TEMATHYECKOE INIAHUPOBAHUE IO YYEBHOMY KYPCY TEOMETPUS. BA3OBbI YPOBEHb

11 KUIIACC

No Tema ypoka KonuyectBo DNeKTpoHHbIE U(POBEIC
/I 4acoB 00pa3oBaTeNbHEIE PECYPCHI
Tema 1. Tena BpaweHua (124.)

‘1/1 HC(bepa U Iap: UeHTp, pagnyc, TUaMeTp; IUIOa b HOBEPXHOCTH Chepsl H 1 H

‘2/2 HB3aHMHoe pacnosoxeHue cepbl U IIIOCKOCTH; KacaTellbHas TUIOCKOCTh K cdepe; Tuiomanb chepsl H 1 H

‘3/3 HI/I306pa>KeHHe cdepsl, mapa Ha miockocT. CevyeHus mapa H 1 H

4/4 | [uaruaprvecKas OBEPXHOCTh, 00pa3yroIie HIHHIPUIECKON TOBEPXHOCTH, OCh 1
[THHIPAYECKON TTOBEPXHOCTH

5/5  unmuuHap: ocHOBaHKS U GOKOBast MOBEPXHOCTD, 00Pa3yroOIas M 0Ch; ILIOMIAAb OOKOBOM U ITOJIHOM 1
MOBEPXHOCTHU

6/6 |300paxkeHue MUIMH/PA HA TUIOCKOCTH. Pa3BépTka rumuapa. CedeHus MuImHIpa (II0CKOCTHIO, 1
napaieIbHON WX NMEePIEHANKYISIPHON OCH IIHJIMHIPA)

717 |[Konnueckasi MOBEPXHOCTh, 00Opa3yroIiue KOHHYECKON MOBEPXHOCTH, OCh M BEPIIHHA KOHHYECKON 1
MTOBEPXHOCTH

‘8/8 HKOHyCI OCHOBaHUE ¥ BEepIIMHA, 00pa3yoIias U 0Ch; IUIOMAAs OOKOBOM M TIOJTHOW MOBEPXHOCTH H 1 H

‘9/9 HYceqéHHHﬁ KOHYC: 00pa3yloliye U BbICOTa; OCHOBAaHUS U OOKOBasi IOBEPXHOCTh H 1 H

10/10 ||M306pakeHre KOHyca Ha IIOCKOCTH. Pa3Béprka konyca. CeueHns KoHyca (I0CKOCTBIO, 1
napauIeIbHOW OCHOBAHHIO, U TUIOCKOCTHIO, TIPOXOJISIISH Yepe3 BEPIINHY)

‘11/ 11 HK0M6HHaum[ TeJ BpallleHUs] © MHOTOTPaHHUKOB H 1 H

12/12||MHoOTrOrpaHHHK, OIMCAHHBIN OKOJIO cephl; cdepa, BIMCAHHAS B MHOTOIPAHHUK WIIH B TEJIO 1
BpalleHus

Tema 2. O6bembi Ten (54.)

‘13/ 1 HHOHSITI/IG 00 00béMe. OCHOBHBIC CBOMCTBA 0OBEMOB TEI H 1 H

‘14/2 HO6’béM UIMH/Pa, KOHyca H 1 H

‘15/3 HO6’béM IIapa ¥ miomaab cepsbl H 1 H




Ne
/1

Tema ypoka

KomnuectBo
4acoB

DNeKTpOoHHBIE U(POBEIC
00pa3oBaTeNbHEIE PECYPCHI

16/4

[Tomo6ubIe Tena B mpocTpancTBe. COOTHOMIEHUS MKy IIIOMIAISIMH TOBEPXHOCTEH, 00BEMaMH
IMOAOOHBIX TEI

1

\17/5

Hl'IpOBequHaﬂ padora no temam ""Tesia Bpamenus' u "O0bembl Tea"

Tema 3. BeKTopbl U KOOPAUHATbI B NpocTpaHcTee (10u4.)

\18/1

HBGKTOp Ha IIJIOCKOCTHU U B ITPOCTPAHCTBE

\19/2

HCJ’IO)K@HI/IC 1 BBIYUTAHUC BEKTOPOB

\20/3

HYMHO)KGHI/IC BEKTOpPA Ha YHUCIIO

\21/4

HPa3110>1<eHHe BEKTOpA 10 TPEM HEKOMILJIaHAPHBIM BekTopaM. [IpaBuio napaienenumnena

\22/5

HPGH_ICHI/IG 3a/la4, CBsA3aHHbIX C IIPUMCHCHHUCM IIPpaBUJI HeﬁCTBHﬁ C BCKTOpaMH

23/6

HpHMOYFOHBHaH CUCTCMa KOOpAMUHAT B IIPOCTPAHCTBC. KOOpI[I/IHaTLI BCKTOpaA. HpOCTGﬁI.HH@ 3aJa4uu
B KOOpAHUHATax

R

\24/7

HYron Mexy BekTopaMu. CKansipHOE IPOU3BEIEHIE BEKTOPOB

\25/8

HBBILII/ICJ'ICHI/IC YIJIOB MCKAY IMPAMBIMU U ITJIOCKOCTAMU

\26/9

HKOOpI[I/IHaTHO'BeKTopHHﬁ MCTO/ IIPpU PCIICHHUU I'COMCTPUICCKUX 3a1a1

‘27/10HHpOBep0qHaﬂ padora mo Teme ""BeKkTOpbI H KOOPAWHATHI B MpocTpancrae'

R R ] -

Tema 4. NosTOpeHue, 0606LeHne, cucTemaTuauma 3HaHUM (74.)

28/1 |TIoBTOpenue, 0600IIEHNE U cUCTeMaTH3aIMs 3HaHuii. OCHOBHBIE (PUTYPHI, (JaKThI, TEOPEMBI Kypca 1

IUTAHUMETPHH
29/2 | TloBTOpenue, 0000IIEHNE U cUCTEMaTH3aIMs 3HaHuii. OCHOBHBIE (PUTYPBI, (JAKThI, TEOPEMBI Kypca 1

IUTAHUMETPHH
‘30/3 HHOBTOpeHI/Ie, 000011IeHNE ¥ CHCTeMaTH3aIKs 3HaHU#. 3a1aui TUIAHUMETPUH U METO/IbI UX PEIICHHUS H 1 H ‘
‘31/4 HHOBTOpeHI/Ie, 000011IeHIE ¥ CHCTeMaTH3allusl 3HAaHUW. 3a/1a4 TUTAHUMETPUH U METOIbI UX PEIICHUS H 1 H ‘
32/5 |TloBTOpenue, 00600IIEHNE U cUcTeMaTH3alks 3HaHui. OCHOBHbIE (PUTYPHI, (PAKTHI, TEOPEMBI Kypca 1

CTEPEOMETPUH
[33/6 | MTorosas nposepounas pagora [ 1 [ |

HHOBTOpeHI/Ie, 000011IeHNE U CUCTEMATH3AIN SHAHUHN 1

\34/7




