


MHOrorpaHHuKH

[ToHsiTHE MHOTOrpaHHMKA, OCHOBHBIE JJIEMEHTHl MHOIOIDAaHHUKA, BBINYKIbIE U
HEBBINYKJIblE MHOIOTPAHHUKH; pa3BEPTKa MHOrorpanHuka. [Ipuzma: N-yrosnbHas npusma; rpaHu
U OCHOBAHMS MPHU3MBI; NIPsIMasi U HaKJIOHHAs IPU3Mbl; OOKOBAsl M MOJIHAsl IOBEPXHOCTh MPU3MBI.
[Tapamnenenunen, NpsAMOYTOJbHBIN Napajiesenume] U ero csoicrsa. Ilupamuna: n-yroiapHas
nupamMpia, TPaHW W OCHOBAHWE NHpaMHIbI, OOKOBas W TOJHAs IOBEPXHOCTb MUPAMUJBI;
IpaBWIbHAasg M YyCeu€HHas MNHMpamMuaa. OJIEMEHTbl MNpU3Mbl W nupamuabl. [IpaBunbHble
MHOTOTPaHHMKU: IOHSITHE NPABUIBHOIO MHOIOIDAHHUKA; IpaBUIbHAS IIPU3Ma U IPABUIIbHAS
nUpaMu/ia; NpaBUiibHAs TPEyrojbHasi HUpaMuia U MpaBUWIbHBINA TeTpasap; Kyo. IIpencraBinenue o
IIPABWJIbHBIX MHOTOTPaHHUKAX: OKTA3p, AOAEKadAp U ukoca’ap. CeueHus npu3Mbl U TUPAMUIBL.

CuMMeTpusi B IPOCTPAHCTBE: CHUMMETPHSI OTHOCUTENIBHO TOYKH, MHPAMOH, IMIOCKOCTH.
DneMEHTB CUMMETPUH B IIMpaMUJax, apauleenuIeax, IPaBUIbHBIX MHOTOTDAHHHKAX.

Beruncnenue 31eMeHTOB MHOTOTPaHHUKOB: péOpa, auaroHany, yrisl. ITnomans 0oxoBoi
MIOBEPXHOCTH U ITOJIHOM TOBEPXHOCTHU MPSMOM MPU3MBI, IUIOIIA/ (b OCHOBaHUM, TeOpeMa 0 OOKOBOM
MOBEPXHOCTH TpsiIMO mpu3Mebl. [lmomans G0KOBOI MOBEPXHOCTH M MOBEPXHOCTH IMPABHIBHON
UpaMU/Ibl, TEOpeMa O IUIoIaau yceu€HHoM nupamuibl. [Tonstue 06 00béMe. O0bEM MUpamMuIbl,
IIPU3MBL.

[TonoGuble Tena B mpoctpaHcTBe. COOTHOUICHHS MEXKAY IUIOUIAIIMHU TTOBEPXHOCTEH,
00BbEMaMu TOAOOHBIX TEIL.

11 KUIIACC

Tesa BpaleHus

[lwmHapudeckass MOBEPXHOCTh, 00pa3yloomue IMIMHAPUYIECKON TOBEPXHOCTH, OCh
WIMHIPUYECKON moBepxHoCcTU. L{unuHap: ocHOBaHUS M OOKOBasi IOBEPXHOCTh, 00pa3yromias 1
0Cb; TUIOIAAb OOKOBOM U MOJTHOM MOBEPXHOCTH.

Konunueckass moBepXHOCTb, 00pa3ylolile KOHUYECKOW IOBEPXHOCTH, OChb W BEpILIMHA
KOHUYecKol mnoBepxHOcTH. KoHyc: ocHOBaHuMe M BepIliMHA, OOpasyrolias M OCh; IJIOLIA/b
OOKOBOW M NOJHOM MOBEPXHOCTH. YCEUEHHBIH KOHYC: 00pa3yollue M BBICOTA; OCHOBAHUS U
OOKOBast MOBEPXHOCTD.

Cdepa u map: ueHTp, paauyc, IUaMeTp; IUIOUIaJb MOBEPXHOCTU cdepbl. B3aumuoe
pacroJjiokeHue cepbl U MI0CKOCTH; KacaTellbHas III0CKOCTh K cdepe; Mmioanb chepsl.

N300pakeHue Tes BpalleHus Ha MI0CKOCTU. Pa3BEpTka MIMHApa U KOHYCA.

KomOuHanmu Ten BpalleHuss U MHOTOTPAaHHUKOB. MHOTOTpaHHHMK, ONMCAHHBIM OKOJIO
cdepsl; cdhepa, BIMCaHHAs B MHOTOTPAHHUK, UJTH TEJIO0 BpallleHUsI.

[Tonsitue 00 o0O0BEMe. OcHOBHBIE CBOWCTBa 00BEMOB Ten. Teopema 00 o00bEME
pSMOYTOJIBHOTO NapaljieNienuresia u cieacTBus u3 He€. O0bEM unHapa, konyca. O0bEM mapa
Y TUIOIIA b ChEpBHI.

[TogoOubie Tema B mpocTpaHcTBe. COOTHOMIICHHUS MEXAY IUIOMIAASMU TMOBEPXHOCTEH,
00BEMaMHU TOO0OHBIX TEJL.

Cevenuss nMAMHIpa (MApauieIbHO W TMEPHEeHAMKYISIPHO OCH), CEYeHHMS KOHyca
(mapasuienbHOe OCHOBAHHIO M IPOXOJAIIee Yepe3 BepIINHY), CEUeHHUS IIapa.

BexTOpbl M KOOPAUHATHI B IPOCTPAHCTBE

BekTop Ha miockocTu U B IpocTpancTBe. CIO0KEHUE U BBIYUTAHUE BEKTOPOB. Y MHOKEHHE
BEKTOpa Ha uucio. PasnoxeHue BekTOopa MO TPEM HEKOMILIaHapHbIM BekTopam. IlpaBumiio

napajjejacnuiicaa. Pemienue 3alla4d, CBA3aHHBIX C IPUMCHCHUCM IIpaBUJI JeNCTBUI C BCKTOpPaMHU.
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[IpsamoyronbHas cucrema koopauHaT B mnpoctpaHcTBe. Koopaunatel BekTopa. I[Ipocreiimme
33/1aud B KOOpAMHATaX. YToid Mexay BekTopamu. CKalsipHOE NPOU3BEACHUE BEKTOPOB.
Bpluncnenue yrioB MexIy NPSMBIMU U IIIOCKOCTSAMHU. KOOpAMHATHO-BEKTOPHBIA METOJ IIPU
pEIIeHNU T€OMETPUUYECKUX 3a/1ay.

2. IINTAHUPYEMBIE PE3YJIbTATbI
JIMYHOCTHBIE PE3YJIBTATHI

JIngHOCTHBIE PE3yNbTAaThl OCBOCHHS IPOrpaMMbl y4eOHOro mpemmera «MartemaTHKa
XapaKTePU3YIOTCS:

I'paxknanckoe BocnuTanue:

Cc()OPMUPOBAHHOCTBIO TPAKIAHCKOW TO3HWIMH OOYyYaromerocss Kak aKTUBHOTO U
OTBETCTBEHHOI'O WJIEHA POCCHUHCKOro OOIIEecTBa, MPEACTABICHUEM O MaTeMaTHYECKHX OCHOBAX
(GYHKIIMOHUPOBAHUST PA3NUYHBIX CTPYKTYp, SBICHHUH, MpOIEeayp TpakJaHCKOro oOmiecTBa
(BBIOOpBI, OMPOCHI MU Tp.), YMEHHEM B3aUMOJEHCTBOBATH C COIMAJIbHBIMH WHCTUTYTaMH B
COOTBETCTBUH C UX PYHKIMSIMHU U HA3HAYCHUCM.

IIaTpuoTHYeckoe BOCIMTAHME:

c(hOpMUPOBAHHOCTHIO POCCUNCKON IPasKIaHCKON UACHTUYHOCTH, YBRXKEHHUS K MPOLLIIOMY U
HACTOSIIIEMY POCCUHCKOW MAaTeMAaTHKH, IEHHOCTHBIM OTHOIIEHUEM K JTIOCTHUKEHUSM POCCUUCKHUX
MaT€MaTUKOB U POCCHICKOM MaTeMaTUYECKOW IIKOJbI, K UCIOJIb30BAHUIO ITUX JOCTHUKEHUN B
JIpYTUX HayKax, TEXHOJIOTHUSX, cpepax SKOHOMHUKH.

JIyXOBHO-HPABCTBEHHOI'0 BOCIIUTAHMS:

OCO3HAHUEM JYXOBHBIX IIEHHOCTEH POCCHHCKOro Hapona; CcHOpPMHUPOBAHHOCTHIO
HPaBCTBEHHOT'O CO3HAHUS, STHUECKOTO MOBEICHHUSI, CBI3aHHOTO C MPAKTUUYECKUM MPUMEHEHUEM
JOCTH>KEHUI HAyKU U JIEATEIbHOCTBIO YYEHOTO; OCO3HAHHUEM JIMYHOTO BKJIa/la B MOCTPOEHUE
YCTOHYHBOTO OyIYIIETO.

IcTeTHYECKOE BOCIIUTAHUE:

ACTETUYECKMM  OTHOIIEHWEM K MUY, BKIIOUYas JCTETHKY  MaTeMaTHYEeCKUX
3aKOHOMEPHOCTEH, OOBEKTOB, 3aJay, PEIICHHH, pacCyXIeHUW; BOCHPHUUMYHBOCTBIO K
MaTE€MaTUYECKUM acleKTaM pa3IMYHbIX BUJIOB UCKYCCTBA.

Pdusnveckoe BOCIUTAHME:

c(hOpMUPOBAHHOCTHIO YMEHHUSA TNPUMEHSAThH MaTeMaTH4YeCKue 3HaHUsA B HHTEpecax
37I0pOBOTO U 0€30macHOro 00pas3a >KU3HH, OTBETCTBEHHOT'O OTHOIIEHHUS K CBOEMY 3JI0POBBIO
(3mopoBoe muTaHue, cOaTaHCUPOBAHHBIA PEKUM 3aHATHH M OTABIXA, peryispHas Quandeckas
AKTUBHOCTH); (PU3MYECKOTO COBEPIICHCTBOBAHUS, MPU 3aHATUSAX CIIOPTUBHO-03A0POBHUTEIHHOU
JIeSITEILHOCTBIO.

TpynoBoe BocnuTaHue:

TOTOBHOCTBIO K TPYIy, OCO3HAHUEM I[EHHOCTU TPYIOJIOOUS; MHTEPECOM K Pa3IUYHBIM
chepam mpohecCHOHATBEHON AESITeNTLHOCTH, CBI3aHHBIM C MAaTEMaTUKON U €€ MPHIIOKEHUSIMU,
YMEHHMEM COBepIIaTh OCO3HAHHBIN BBHIOOP Oyayliei mpodeccun U peaan3oBbIBaTh COOCTBEHHbBIE
KU3HCHHBIC TIUIAHBI; TOTOBHOCTHIO W CIIOCOOHOCTHIO K MaTeMaTHYeCKOMY OOpa30BaHUIO U
camM000pa30BaHUIO Ha TPOTSHKEHUH BCEH KU3HU; TOTOBHOCTHIO K aKTUBHOMY YYaCTHIO B PEIICHUU
MPaKTUYECKHX 3a/1a4 MaTEMaTUYECKON HaIPaBICHHOCTH.

IKO0JI0THYECKOe BOCIIUTAHHE:



c(OpPMUPOBAHHOCTBHIO 3KOJIOTUYECKOW KYNbTYpbl, IMOHUMAHHEM BIHUSHUS COLHUAIbHO-
HPKOHOMHYECKUX IIPOLIECCOB HAa COCTOSHUE INPUPOAHONW M COLUAIBHOM Cpeabl, OCO3HAHUEM
r100abHOTO  XapakTepa OKOJOTMYECKHMX IpOoOJieM; OpHEHTalue Ha  NpPHUMEHEHHUE
MaTeMaTUYeCKUX 3HAHUN Uil pelieHus 3a7iad B 00JIacTU OKpYXKaloulei cpelpl, IaHUPOBAHUS
MOCTYIKOB M OLEHKU WX BO3MOXHBIX IMOCJIEICTBUHN JJIsl OKPY>KAIOILEH CPEeIbI.

IleHHOCTH HAYYHOI'O MO3HAHMSA:

c(OPMHPOBAHHOCTBIO MHPOBO33PEHHUS, COOTBETCTBYIOUIETO COBPEMEHHOMY YPOBHIO
pa3BUTHS HAYKHU U OOIIECTBEHHOH MPAKTUKH, TOHHMMaHUEM MaTeMaTUYeCKOM HayKH KakK cgepbl
YeJIOBEYECKON JESTEIIbHOCTH, 3TANOB €€ Pa3BUTHS U 3HAYUMOCTHU JUIS Pa3BUTHS LIMBUIU3AIUY;
OBJIAJICHUEM SI3bIKOM MAaTEMAaTUKU U MAaTEMaTHYECKON KyJIbTYpOH KaK CpEACTBOM [103HAHUS MUPA;
TOTOBHOCTBIO OCYHIECTBIISITh IIPOEKTHYIO M UCCIIEI0BATENIbCKYIO JESITEIbHOCTh HHAUBUAYAIbHO
U B TpYIIIE.

METANPEIMETHBIE PE3YJIBTATHI

MertarnpenMeTHbIe pe3yabTaThl OCBOSHUS MPOTPaMMBI y4eOHOTO mpenMeTa «MaTreMaTHKa
XapaKTepU3YIOTCS  OBJAQJCHHEM  YHUBEPCAIBHBIMH  HO3HAGAMENbHbIMU  Oelicneusmu,
VHUBEPCANILHLIMU —~ KOMMYHUKAMMUBHBIMU — OeliCEUAMU,  YHUBEPCANbHLIMU — pPecyIsimUSHbIMU
OelcmeusIMu.

1) Vhusepcanvhvle noznasamenshsle oeticmeust, obecnevusaiom Gopmuposanue 6a308bix
KOCHUMUBHBIX NPOYECcco8 00yyaowuxcsa (0ceoenue mMemooos NO3HAHUSL OKPYHCaAowe20 Mupa,
npUMeHeHUe 102UYeCKUX, UCCIe008ameNbCKUX onepayuil, ymeHull pabomams ¢ ungopmayueti).

Ba3oBble 1oruveckue aeicTBUA:

® BBIBIATH M XapaKTepU30BaTh CYIICCTBEHHbIC MPU3HAKU MAaTEMaTHYECKHMX OOBEKTOB,
MOHATHI, OTHOLICHUH MEXIy MOHATUSAMH; (HOPMYIHPOBATH OIpPECIICHUS MOHATHH;
yCTaHABJIMBAThH CYIIECTBEHHBIH MPU3HAK KJIACCH(HUKAINN, OCHOBAHHS /ISl 0000IIeHNUS
U CpaBHEHUs, KPUTEPUU MPOBOIMMOTO aHATN3a;

® BOCIPUHHUMATH, (POPMYIHUPOBATh U MPEOOPa30BHIBATH CYXKIEHUS: YTBEpAUTEIbHBIC U
OTpHIIATENbHBIE, €IMHUYHBIE, YACTHBIE U 00IIME; YCIOBHbIE;

® BBIBIATH MAaTEMAaTHUYECKHE 3aKOHOMEPHOCTH, B3aUMOCBSI3H U MIPOTUBOPEUHS B (haKTax,
TAHHBIX, HAOMIOACHUSIX W YTBEPXKACHUAX; MpenaraTb KPUTEPUU ISl BBISBICHHUS
3aKOHOMEPHOCTEN U TPOTUBOPEUUIL;

e JlenaTh BBIBOJIBI C HCIOJH30BAaHHUEM 3aKOHOB JIOTUKH, AETYKTUBHBIX M WHAYKTHBHBIX
YMO3aKJIIOUeHUH, YMO3aKIIOYSHUH 110 aHAJIOTHH;

® [IPOBOJUTH CAMOCTOSITEIILHO JJOKA3aTeIbCTBA MATEMAaTHUYECKUX YTBEPKACHUH (TIpsMble
U OT TPOTUBHOTO), BBICTpAHUBATh AapPTyMEHTAIMIO, MPHBOAWTH TPUMEPH U
KOHTPIPUMEPHI; 000CHOBBIBATH COOCTBEHHBIE CYK/IEHUS U BBIBOIbI;

e BbIOMpaTh crocob pemieHHus y4eOHOM 3aaauu (CpaBHHUBAaTh HECKOJIBKO BAapUAHTOB
peleHus, BEIOUpaTh HanboIee NOAXOAALINNA ¢ YIETOM CaMOCTOSATENBHO BBIIEICHHBIX
KpUTEPUEB).

BbazoBble uccienoBarebckme 1eiCTBUA:

® UCMOJb30BATh  BONPOCHI  KAaK  HCCIEAOBAaTENbCKUH  WMHCTPYMEHT  IO3HAHUS;
dbopMyIHUpOBaTh BOMPOCH, (PUKCUPYIOIINE MPOTUBOPEUne, MpodIeMy, yCTaHABINBATh
HUCKOMOE W JaHHOe, (OPMHPOBATH THUIOTE3y, APTYMEHTHUPOBATH CBOKO TIO3HIIHIO,
MHEHHE;



® [POBOJIUTH CAMOCTOSITENIbHO CIUIAHUPOBAHHBIA HSKCIEPUMEHT, HCCIEOBaHUE IIO
YCTaHOBJICHUIO OCOOCHHOCTEH MaTeMaThuyecKoro oObeKTa, SBICHHS, Ipolecca,
BBISIBIICHHUIO 3aBUCUMOCTEH MEXAY 00bEKTaMU, SBICHUSIMH, IIPOLIECCAMU;

® CaMOCTOATENbHO (OpMynIHpoBaThb OOOOMIEHHS U BBIBOABI IO  pe3yjbTaTam
NPOBEAEHHOTO HAONIOCHHS, UCCIIEAOBAaHUS, OLEHUBATH JIOCTOBEPHOCTh MOJIYYEHHBIX
Pe3yJIbTAaTOB, BEIBOJIOB U 00OOIICHMIA;

® [IPOrHO3UPOBATH BO3MOXKHOE PAa3BUTHE MPOIIECCa, a TAK)KE BBIIBUTATH MPEATIOI0KECHUS
0 €ro pa3BUTUH B HOBBIX yCIIOBHSX.

PabGora ¢ undopmaunmeii:

® BBUIBIATH AePUUIMTH UHPOPMALIUH, TaHHBIX, HEOOXOAUMBIX JJIsl OTBETa HA BOMPOC U
JUISL pEIICHUs 3a/1a4H;

e BbIOMpaTh WHGOPMALMIO U3 HCTOYHUKOB PA3NIMYHBIX THIIOB, AaHAJIU3UPOBATD,
CUCTEeMAaTHU3UPOBaTh U HUHTEPIPETHUPOBATH MH(GOPMAIUIO PA3IUYHBIX BUAOB U (QOpM
NPECTaBIICHHUS;

® CTPYKTypHpoBaTh UHGOpMAIUIO, TMPEACTaBIATh €€ B  pa3iuuHbXx (opmax,
WLTIOCTPUPOBATH IpadUuecKy;

® OIEHUBaTh HAAEKHOCTh HH(OPMALMHU TO CAMOCTOSTENHHO CHOPMYITUPOBAHHBIM
KPUTEPHSIM.

2) Vhusepcanvnvle KOMMYyHUKAmMuUGHblE Oelicmeus, 00ecneuusarom c@opmuposanHoCcms

COYUANBHBIX HABLIKOE 00YYAIOUWUXCA.

Oo0menne:

® BOCIPHUHUMATH U (OPMYIHUPOBATH CYXKICHHUS B COOTBETCTBUU C YCIOBUSAMH U LEISIMHU
oOIIeHus; SICHO, TOYHO, TPAMOTHO BBIPAXKaTh CBOK TOYKY 3pEHHUS B YCTHBIX U
NUCHMEHHBIX TEKCTaX, 1aBaTh MOSCHEHHS 110 X0y PEIICHHS 3a/1a4d, KOMMEHTHPOBATh
MOJTy4YEHHBIH Pe3ybTaT;

e B X0jie OOCYXKIEHHS 33aJ]aBaTh BOIIPOCHI MO CYIIECTBY 00CYKIa€MOU TEMBbI, TPOOJIEMBI,
pelraeMoii 3a/1aun, BBICKa3bIBaTh UJEH, HALlEJIEHHbIE Ha IOUCK PELICHHUs; COMTOCTABIATh
CBOMU CYXJIEHUS C CY)KICHUAMHU JAPYIHX YYaCTHUKOB JTMasiora, OOHapyKUBaTh pa3nune
U CXOJICTBO TIIO3WIMI; B KOPPEKTHOH (opme (opMynmupoBaTh pa3HOIIIACHS, CBOU
BO3PAXKCHHUS;

® TPEICTABIATH PE3YAbTATHI PEIICHU 3a/1a4d, YKCIIEPUMEHTA, HCCIIEJOBAHUs, TIPOCKTA;
CaMOCTOSITENIFHO BBIOMpATh (popMaT BBICTYIUICHHUS ¢ Y4ETOM 3a7ad IMPE3CHTAIUH U
0COOEHHOCTEH ayTUTOPHH.

CoTpyanunuectBo:

® [IOHMMAaTh U UCHOJB30BATH IPEUMYILECTBA KOMAaHHON U HHIMBHIyalbHOI paboThl IpU
pemeHnn y4eOHBIX 3a/1a4; IPUHUMATh 11€JIb COBMECTHOH JesTeIbHOCTH, TUNIAHUPOBATh
OpraHM3aIl0 COBMECTHOW paboThl, pacmpeneisTb BUIbl padOT, JOroBapuBaThHCA,
00CyX/1aTh MPOLIECC U Pe3yNbTaT paboThl; 0000IIaTh MHEHHUSI HECKOJIBKHX JIFOJICH;

® y4acTBOBAaTh B IPYIIOBBIX Popmax paboThl (00CyX1eHusI, 0OMEH MHEHUMN, «MO3TOBBIE
IITYPMBI» U UHBIE); BBIMOIHATH CBOIO YaCTh pabOTHl M KOOPAUHUPOBATH CBOM JEHCTBHUS
C APYTrUMH WIEHAMH KOMAaH[bl; OIIEHUBATh KaY€CTBO CBOETO BKJIA/Ia B OOIIUI MPOAYKT
10 KPUTEPHSIM, CHOPMYITHPOBAHHBIM YYAaCTHUKAMHU B3aUMOJICHCTBUSI.

3) Vuueepcanvnoie pecynamuenuvie oeticmausi, 0b6ecneuusaronm Gopmuposanue CMvlCilo8blx

YCMAHOBOK U HCUBHEHHBIX HABLIKOS TUYHOCHIU.

Camoopranuzanus:



®  COCTaBJIATH IUIAH, AITOPUTM PELICHHS 33a]a4u, BHIOUPATh CIOCO0 peIIeHus ¢ yuéToM
UMEIOLINXCS PECYPCOB U COOCTBEHHBIX BO3MOKHOCTEH, apTyMEHTUPOBAThH U
KOPPEKTUPOBATh BApUAHTHI PELICHUI ¢ yuéTOM HOBOM HH(OpMAIIHH.

CaMOKOHTPOJIb:

e BIAJCTh HAaBBIKAMM I[103HABATEIbHONW pedieKkcud Kak OCO3HAHUS COBEPIIAEMbIX
JIEUCTBUM M MBICTUTEIBHBIX IMPOILIECCOB, WX PE3YJIbTATOB; BIAAETh CIIOCOOAMU
CaMOIIPOBEPKH, CAMOKOHTPOJISI IIpolLecca M pe3yibTaTa pPELICHUS MaTeMaTHYeCKON
3a]a4u;

® [PEABUAECTH TPYAHOCTH, KOTOPBIE MOI'YT BO3HUKHYTEH IIPH PEIICHUU 3aJa4d, BHOCUTH
KOPPEKTUBBI B JIEATEIHHOCTh HA OCHOBE HOBBIX OOCTOSITENIBCTB, JAHHBIX, HAMIEHHBIX
OIINOOK, BBISIBICHHBIX TPYIHOCTEH;

® OIEHUBaTh COOTBETCTBHE pe3ylbTaTa LEIM M YCIOBUSAM, OOBSCHATH HPUYUHBI
JOCTHIKEHUSI WM HEIOCTHXKEHUS Pe3yJIbTaTOB JAEATEeIbHOCTH, HAXOIUTh OILIHOKY,
JlaBaTh OLIEHKY NPUOOPETEHHOMY OIIBITY.

INPEJIMETHBIE PE3YJIBTATDBI
10 KUIACC

OnepupoBaTh MOHATUSAMU: TOUKA, NPsSMasi, INIOCKOCTb.

[IpyMeHsSTh aKCHOMBI CTEPEOMETPUH U CJIEICTBUS U3 HUX MPHU PEIICHUU F€OMETPHUECKUX
3ajad.

OnepupoBaTb NOHATUSMU: NAPAVIEIBHOCTh M NEPHEHIAUKYJISPHOCTh MPSAMBIX U
IIJIOCKOCTEM.

KnaccuduupoBaTs B3auMHOE pacloI0KEeHUE MPSMBIX U TUIOCKOCTEH B MPOCTPaHCTBE.

OnepupoBaTh TOHATHUSMHU: JIBYTPAaHHBIM Yroj, TpaHH MABYIPAHHOTO yria, pedpo
JBYTPAHHOIO yTJia; JUHEHHBIA yroJl ABYTPaHHOTO YIJIa; TpajycHas Mepa JBYTPaHHOIo yria.

OrnepupoBaTh MOHATHUSMU: MHOTOTPAHHUK, BBIMYKJBIH W HEBBITYKJIBI MHOTOTPaHHUK,
AJIEMEHTHI MHOTOTPaHHUKA, TPaBUJIbHbBII MHOTOTPAHHUK.

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

KnaccudumupoBarh MHOTOTpaHHUKM, BbIOMpas OCHOBAaHHMS [UIs  KjacCUUKAIUU
(BBIMMYKJIBIE ¥ HEBBIMYKJIbIE MHOTOTPAHHHMKH; TPaBUJIbHbIE MHOTOTPAHHUKH; TIpSIMbIE U
HAKJIOHHBIE TIPU3MBI, TapalIeIeUIIEeIbl).

OnepupoBaTh NOHATUAMU: CEKYIAs TNIOCKOCTh, CE4EHHE MHOTOTPaHHUKOB.

OOBSICHATH NPUHIIUIIBI TOCTPOEHUSI CEUEHUH, UCTIONb3Ys METO/I CIIE/I0B.

Ctpouth ceueHuss MHOTOIPAaHHHUKOB METOJIOM CJIEJIOB, BBIIOJHATH (BBIHOCHBIE) IUIOCKHE
YEepPTEkKHU U3 PUCYHKOB MTPOCTHIX 0OBEMHBIX (DUTYp: BUJ CBEPXY, COOKY, CHU3Y.

PemaTh 3a1aun Ha HAXOXKACHUE TEOMETPUUECKUX BEIMYUH 1O 00pa3IiaM Hiu allfOpUTMaM,
MIPUMEHSISI U3BECTHBIE AHAJTMTUYECKHE METObl NMPHU PEIICHUU CTAaHAAPTHBIX MaTEeMaTHYECKUX
3a]a4 Ha BBIUMCIICHHE PACCTOSHUN MEXIy JBYMS TOUKaMH, OT TOYKU A0 HPSIMOM, OT TOYKU A0
IUIOCKOCTH, MEXAY CKPEINBAIOIUMUCS IIPSIMBIMHU.

Pemath 3a1aun Ha HAXOXKACHUE TEOMETPUUECKUX BEIMYUH 1O 00pa3IiaM WK allfOpUTMaM,
MPUMEHSISI U3BECTHBIE aHATUTUYECKHE METObl MPHU PEIICHUH CTaHAAPTHBIX MaTeMaTH4eCKHX



3a7ja4 Ha BBIYHMCICHUE YIIIOB MEXKAY CKPEUIMBAIOIIUMUCS TPSMBIMH, MEXAY MpSMOU U
TUIOCKOCTBIO, MEXKY TUIOCKOCTSIMU, IBYTPAHHBIX YTIIOB.

Beruncnsate 00bEMBI U TIIOMIANA TOBEPXHOCTEH MHOTOTPAHHHUKOB (IIPU3Ma, MHpaMUa) ¢
npuMeHeHHeM (pOpMYIT; BBIYUCIISITh COOTHOIICHHS MEXKY IUIOMIAISIMU TIOBEPXHOCTEH, 00bEMaMu
MOJJOOHBIX MHOTOTPAHHUKOB.

OnepupoBaTh TOHITHSIMH: CHUMMETPUS B MPOCTPAHCTBE; IICHTP, OCh W ILIOCKOCTh
CUMMETPUU; EHTP, OCh U TUIOCKOCTh CHMMETPHUH (PUTYPHI.

W3Bnekatp, MpeoOpa3oBbIBaTh U UHTEPIPETHPOBATH UH(GOPMAIMIO O MPOCTPAHCTBEHHBIX
reOMETPUYCCKUX (PUTYpax, MPEICTABICHHYIO Ha YEPTEIKAX U PUCYHKAX.

[TpumensTh reoMerpuueckue (HaKThl OIS PEHICHUS CTEPEOMETPUYECKHX — 3ajad,
MIPEIOJIATAOIINX HECKOJBKO IIIaroB PEHICHUS, €CIIM YCIOBUsS MPUMEHEHHS 3aJlaHbl B SIBHOU
dbopwme.

[TpuMeHsATh TpOCTEHIIME TPOTPAMMHBIE CPEJICTBA M IJICKTPOHHO-KOMMYHUKAIMOHHBIC
CUCTEMBI IIPU PEIICHUU CTEPEOMETPUICCKHX 3a/ad.

[TpuBOIUTE, TIpPUMEpPHl MATEMATHYECKHX 3aKOHOMEPHOCTEH B TPUPOAC H IKU3HH,
pacrio3HaBaTh MPOSBICHUE 3aKOHOB I'€OMETPUHU B HCKYCCTBE.

[IpuMeHSTh TOJMYYECHHBIC 3HAHWS HA MPAKTHKE: aHAIM3HPOBATH PEAIbHBIC CUTYallud U
NPUMCHSTh M3YYCHHBIC TIOHATHS B  MPOILECCE TMOWCKAa PEIICHUS  MaTeMaTHYCCKU
c(OpMYyIIMPOBAHHOK MPOOIEMBI, MOACIUPOBATH PEATbHBIC CHUTYallMd HA S3BIKE TEOMETPHH,
UCCIICIOBATh MOCTPOCHHBIC MOJICNIM C HMCIIOJIb30BAHUEM T€OMETPUYCCKHUX TOHSATHH U TEOPEM,
ammapara aireOpbl; peniath MPaKTUYCCKHUE 33]1auu, CBSI3aHHBIC C HAXOXKICHUEM TeOMETPUYCCKIX
BCJIMYMH.

11 KUIIACC

OnepupoBaTh MOHITUSIMHU: IMIIUHIPUYECKAS TOBEPXHOCTH, 00Pa3yoIne IUITUHAPUIECKON
MOBEPXHOCTH; NWIMHIP; KOHWYECKass MOBEPXHOCTh, 00pa3ylonife KOHWUYECKOH IMOBEPXHOCTH,
KOHYC; cheprueckasi IOBEpXHOCTb.

Pacnio3naBath Tena BpaiieHus (HUIUHAP, KOHYC, cdepa u map).

OOBACHATH CIIOCOOBI MOJTyYSHUS TeJl BPALLEHHUS.

KnaccudumupoBars B3auMHOE pactofioskeHHe CPephl U TIIOCKOCTH.

OnepupoBaTh MOHATHSAMH: IIAPOBOI CETMEHT, OCHOBAHWE CETMEHTA, BHICOTA CETMEHTa;
IIapOBOM CJI0HM, OCHOBAHHE IIAPOBOTO CJI0s1, BBICOTA IIAPOBOTO CJIOS; IIAPOBOW CEKTOP.

Bbrancnsate 00BEMBI U TUIOMIAU TOBEPXHOCTEH TeN BpallleHUs, TeOMETPUUYECKUX Tl C
npuMeHeHueM (Gpopmyi.

OmnepupoBaTh MOHITUSMHU: MHOTOTPAaHHHK, BITUCAHHBIA B cepy M ONMHCAHHBIA OKOJIO
cdepsl; cdhepa, BMcaHHAs B MHOTOTPAHHUK UITU TEJIO BPAIlICHUS.

BbIuucnaTe COOTHOIIEHUS MEXTY IIJIOMIAIIMH TOBEPXHOCTEH U 00bEMaMHM MOTOOHBIX TE.

N300paxkaTh n3ydaemMble (GUTYpBl OT PYKH H C TIPUMEHEHHEM IPOCTBIX UYEPTEKHBIX
UHCTPYMEHTOB.

BrInonHATh (BBIHOCHBIE) IJIOCKUE YEPTEKU U3 PUCYHKOB MPOCTHIX 00BEMHBIX (PUTYP: BUJI
CBEpXY, COOKY, CHU3Y; CTPOUTH CEUCHHUS Tell BpaIlCHUSI.

W3BnekaTh, HHTEPIIPETUPOBATh M TMPEOOPa30BBIBATE WH(HOPMAIHIO O MPOCTPAHCTBEHHBIX
TreOMEeTPUYECKUX (PUTYpax, MPeNCTaBICHHYIO Ha YePTeKaX U pUCYHKaX.

OnepupoBaTh MOHITHEM BEKTOP B IPOCTPAHCTBE.



BBINOTHATE TEHCTBUS CIIOKECHHSI BEKTOPOB, BHIUMTAHUS BEKTOPOB M YMHOXEHHUS BEKTOpa
Ha YUCJI0, OOBICHATH, KAKMMHU CBOMCTBAMM OHM 00J1a1al0T.

IIpuMeHATh IpaBUIIO NapaJuIeICIUIIEIA.

OnepupoBaTh MOHATUSAMHU: JIEKAPTOBBI KOOPIMHATHI B IMPOCTPAHCTBE, BEKTOP, MOIYJb
BEKTOPa, PAaBEHCTBO BEKTOPOB, KOOPJAWHATHI BEKTOpPA, Yrojd MEXKIY BEKTOPaMH, CKaIsIpPHOE
MIPOM3BEICHNE BEKTOPOB, KOJUTMHEAPHBIC U KOMIUIAHAPHBIE BEKTOPHI.

HaxomuTe cymMMy BEKTOPOB M IIPOM3BEICHUE BEKTOPA HA YMCIIO, YTOJI MEXIYy BEKTOPAMH,
CKaJIIPHOE TMPOM3BEICHUE, PACKIIAIbIBATh BEKTOP 10 JBYM HEKOJUIMHEAPHBIM BEKTOPAM.

3a1aBaTh IUIOCKOCTh YPABHCHHEM B JICKAPTOBOM CHCTEME KOOPIMHAT.

[TpumensTh reoMerpuueckue (HaKThl OIS PEHICHUS CTEPEOMETPUYECKHX — 3ajad,
MIPEIOJIATAOIINX HECKOJBKO IIIaroB PEHICHUS, €CIIM YCIOBUsS MPUMEHEHHS 3aJlaHbl B SIBHOU
dbopwme.

Pemate mpocteiiime reoMeTpuYecKUe 3a/1a4l Ha IPUMEHEHUE BEKTOPHO-KOOPIMHATHOTO
MeTo/1a.

Pemate 3amaur Ha JI0KA3aTeIbCTBO MaTEMATHYCCKHUX OTHOIICHHUHM M HaXOXICHHUC
FCOMETPHYCCKHUX BEJIUYHMH 0 00pa3liaM WM aJrOpUTMaM, IPUMEHSS W3BECTHBIC METOJbI MPHU
pCIIEHNHN CTAaHIAPTHBIX MaTEeMaTHYECKHX 3a/1ay.

[TpuMeHSTh TPOCTEHININE MPOTPAMMHBIC CPEIICTBA H JIIEKTPOHHO-KOMMYHUKAIIMOHHBIC
CUCTEMBI IIPH PEIICHUU CTEPEOMETPUICCKHX 3a]1ad.

[TpuBOUTL TpHUMEPHl MAaTEMATHUYECKHX 3aKOHOMEPHOCTEH B MNPUPOAC M IKHU3HH,
pacrio3HaBaTh MPOSBICHUE 3aKOHOB T€OMETPUHU B HCKYCCTBE.

[TpuMeHsSTh TIONyYeHHBIC 3HAHHWS Ha MPAKTUKE: aHAIM3UPOBATh PEAJbHBIC CHTYAIlMH U
NPUMCHSTh M3YYCHHBIC TIOHATHS B  MPOILECCe TMOWCKAa PEIICHUS  MaTeMaTHYCCKU
cOpMYITMPOBAHHOW TPOOIEMbI, MOACIUPOBATh PEATbHBIC CHTYallUd Ha S3bIKE T'€OMETPHH,
HCCIICIOBATh MOCTPOCHHBIE MOJEIN C HCIOJb30BAHHEM TI'€OMETPHYCCKUX IOHATHH U TEOpEM,
anmapara aJreOpsl; peniaTh NPaKTHICCKUE 3a/1a9H, CBI3aHHBIC C HAXOXKJICHUEM I'€OMETPHUCCKUX
BEJIUYMH.



3. TEMATHUYECKOE INIAHUPOBAHUE
10 KJIACC

KoauuecTBO 4acoB

Ne HaumeHoBaHue pa3jiejioB U TeM JJieKTpoHHbIe (U ppoBbIE)
n/n NMPOrpamMMbl Bcero Kontpoanupie oOpa3oBaTe/ibHbIE pecypchl
padoThI
1 BBenenue B ctepeoMeTputo 10 1
5 [Ipsimbie ¥ TIIOCKOCTH B MPOCTPAHCTBE. 12 1
[NapannenbHOCTh IPSAMBIX M IIIOCKOCTEH
3 HepneHnmnympHOCTb HPSIMBIX U 12
IUIOCKOCTEHN
4 VYrubl MeXAy MPSAMBIMU U IUIOCKOCTSMH 10 1
) MHororpanHuku 11 1
6 OOBEMBI MHOTOTPAaHHUKOB 1
7 [ToBTOpEHME: CEUEeHMs], pACCTOSIHUS U YTIJIbI 4 1
OBUIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 68 6



11 KJIACC

KonuyectBo yacos DJIEeKTPOHHbIE
HaumeHnoBaHue pa3aesioB U TeM nupposbie
Ne i/m P Konrpoububie IIpakTHyeckue (uubp )
NPOrpamMMbl Bcero o0pa3oBaTe/bHbIE
padoThI padoThI
pecypcsl
Tena Bpamenus 12
OO6BbEMBI TEN 5 1
BekTopbl 1 KOOpAMHATEI B IIPOCTPAHCTBE 10 1
4 [ToBTOpeHME, 0000IIECHNE, 7 1
cUcTeMaTU3alus 3HaHUI
OBUIEE KOJIMYECTBO YACOB I10 ITPOI'PAMME 34 3 0
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INOYPOYHOE IINTAHUPOBAHUE
10 KJIACC

Ne i/

Tema ypoka

OcCHOBHBbIE MIOHATHUS CTEPEOMETPUU: TOUKA, IPAMas,
IJIOCKOCTh, MpocTpaHcTBO. [IpaBuna nzoOpaxkenus
Ha PUCYHKaX: U300paKeHUs TIOCKOCTEH,
MapajuieNbHbIX IPSIMBIX (OTPE3KOB), CEPEIUHBI
OTpe3Ka

IlonsTus: MEpeCCKaAromMureCs MmI0CKOCTH,
nepeCCKaromuecs nmpsamMad u rjiIoCKOCTb

KoauuecTBO 4acoB

Bcero

KonTposabHbie padoThl

IlonsTus: MEpCCCKaAromurecs MmI0CKOCTH,
InepeceKaromumecs npsaMas U rmiI0CKOCTb

3HAKOMCTBO C MHOTI'OrpaHHUKaMH, 1/1306pa>KeHHe
MHOT'OTPaHHUKOB Ha pUCYHKAX, HAa TPOCKIITMOHHBIX
YCPTEIKaAX

HauanbHble CBEEHUS O KY6C U nupaMuac, ux
paBBépTKI/I n MOACIHN. Ceuenns MHOT'OI'PaHHUKOB

HauanpHbie cBeneHns 0 KyOe U mUpaMuje, ux
pa3BépTKU U Mojenu. CedeHnss MHOTOTPAaHHUKOB

[TousiTHE 00 aKCHOMATHYECKOM MMOCTPOCHUU
CTCPCOMCTPHUU: AKCUOMBI CTCPCOMCTPUU U
CICACTBUSA N3 HUX

[TousiTHE 00 aKCHOMATHYECKOM IOCTPOCHUU
CTCPCOMCTPHUU: AKCUOMBI CTCPCOMCTPUU U
CICACTBUA N3 HUX

11



Ilonsatue 06 akCHOMATUYECKOM IIOCTPOCHHNU

9 CTEPEOMETPUH: AKCHOMBI CTEPEOMETPHH U
CIICICTBUS U3 HUX
Kontponbnas padota nmo teme "l[lonstre 06

10 aKCMOMAaTHYECKOM IIOCTPOCHUU CTEPEOMETPUH:
aKCHOMBI CTEPEOMETPHUH U CIIEICTBUS U3 HUX"
B3anMHoe pacronoxxeHne NpsMbIX B IIPOCTPAHCTBE:

11 NepeceKaroIInecs, napauieiabHble U
CKPELIMBAIOIUECS MPSIMbIE
[TapannenbHOCTh MPSMBIX U TUIOCKOCTEH B

12 MPOCTPAHCTBE: apaljiesIbHbIC TIPSMBIC B
MIPOCTPAHCTBE; MAPAIIIEIIEHOCT TPEX MPSIMBIX
[TapannenbHOCTh NPSMBIX M TUIOCKOCTEH B

13 npoctpancTe: [lapannensHoCTs psMON U
TUTOCKOCTH

14 VYTIBl ¢ COHAINIPaBIEHHBIMH CTOPOHAMHU

15 Yroa Mexay NpsMBIMU B IPOCTPAHCTBE

16 VYT0I MEXIY NPSIMBIMU B TIPOCTPAHCTBE

17 [TapannenbHOCTh TIIOCKOCTEN: MapaiesibHbIe
TUIOCKOCTH

18 CaolicTBa mapajuieNIbHbIX ITOCKOCTEMN

19 [Ipocreiime npocTpaHCTBEHHBIE PUTYPHI Ha
TUTOCKOCTH: TETPadp, KyO, mapajuienenumnet

20 IToctpoenue ceuennii

21 [Toctpoenue ceuennii

12



Kontponbnas padota nmo teme "[Ipsmbie u

22 IJIOCKOCTH B IIpocTpaHcTBe. [lapamnenbHocTh
MPSIMBIX U IJIOCKOCTEN"

93 [leprieHANKYIAPHOCTD NPSMOMN M MJIOCKOCTH:
NEPIEHAUKYIIIPHBIE IPSIMbIE B IPOCTPAHCTBE

24 [Ipsimble napasuieabHbIe U NEPIIEHIUKYIISAPHBIE K
IJIOCKOCTH

o5 [Ipsimble napasuienbHble U NEPIEHIUKYIISPHbBIE K
IJIOCKOCTH

26 [Ipu3HaK neprnesauKyIIpHOCTH NPSIMON U
IJIOCKOCTH

7 [Ipu3Hak nepneHAuKyJIIpHOCTH IPSIMOU U
IJIOCKOCTH

28 Teopema o mpsiMoOii IEPIICHIUKYIISIPHOM MIIOCKOCTH

29 TeopeMa 0 npsIMOM NEPIIEHAUKYIAPHON IIIIOCKOCTH

30 Teopema o mpsiMoOii IEPIICHIUKYIISIPHOM MIIOCKOCTH
[lepnieHIUKYIAp U HAKIIOHHBIE: PACCTOSTHUE OT

31 TOYKH JI0 IUNIOCKOCTH, PACCTOSIHUE OT MPSAMOM 110
IJI0CKOCTH
[lepnieHIMKYNIp M HAKIIOHHBIE: PACCTOSIHUE OT

32 TOYKH J10 TUNIOCKOCTH, PACCTOSIHUE OT NMPSAMOM 110
IJI0OCKOCTH
[lepnieHIuKyNsIp M HAKIOHHBIE: PACCTOSTHUE OT

33 TOYKH JIO TUTOCKOCTH, PACCTOSTHHE OT MPSMOM 10

IIIIOCKOCTH
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HepneHuHKmep M HAKJIOHHBIC: paCCTOIHHUE OT

34 TOYKH 10 INIOCKOCTH, PACCTOSIHUE OT MPSAMOM 110
IIJIOCKOCTH

35 VYTIIbl B IPOCTPAHCTBE: YIOl MEXKAY IPSIMOU U
IJIOCKOCTBIO

36 JIByrpaHHBIN yIroJl, JMHEHHBIN Yrojl IByTPaHHOTO
yria

37 JIByrpaHHBIN yroJl, JMHENHBIN Yrojl AByTPaHHOTO
yria

38 IlepneH IUKYISPHOCTD IIJIOCKOCTEN: IPU3HAK
MIEPIEHIUKYIIIPHOCTH JBYX IUIOCKOCTEH

39 [lepneHUKyYISAPHOCTD IIJIOCKOCTEM: IPU3HAK
MEPIEHIUKYJISIPHOCTH JBYX IUIOCKOCTEH

40 IlepneHIUKYISIPHOCTD MJIOCKOCTEMN: IPU3HAK
MEPIEeHIUKYJISIPHOCTH JBYX TUIOCKOCTEH

41 TeopeMa 0 TpEX nepHeHAUKYIIApax

42 Teopema o Tpéx nepneHAUKYISIPax

43 TeopeMa 0 TpEX nepHeHAUKYIIApax
KonTponbHas padoTa no temam

44 "[lepneHIUKYISIPHOCTD MPSMBIX U INIOCKOCTEN" U
"YTibel MEXAY IPSIMBIMU U INIOCKOCTAMHU"
[ToHsiTHE MHOTOIpaHHUKA, OCHOBHBIE 3JIEMEHTHI

45 MHOTOTPaHHHKA, BBITYKJIbIE U HEBBITYKIIbIE
MHOTOTPaHHUKH; pa3BEPTKAa MHOTOIpaHHUKA
[Ipu3ma: N-yrosbHas npu3Ma; rpaHd U OCHOBaHMS

46 MPU3MBI; TIpsIMasi U HaKJIOHHAs TTPU3MBI; OOKOBas U

IMOJIHAA MMOBEPXHOCTH IPU3MBIL
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47

48

49

[Tapannenenunen, NpAaMOYTroJIbHBIN
napajuleJIenuIe] U ero CBOMCTBa

[Mupamuna: N-yronbHas nupamuaa, TpaHu u
OCHOBaHUE MUpaMUbl; OOKOBas U MOJTHAS
MTOBEPXHOCTh MUPAMHU/IBI; IPABUIIbHAS U yCeUEHHAs
nupamua

[IpaBunbHBIE MHOTOTPAHHHUKU: TTIOHSTHE
MPaBHWJIBHOTO MHOTOTPAHHUKA; MPaBUIIbHAS IIPU3Ma
Y TIpaBUJIbHAS TUPAMUJIA; PABUIIbHAS TPEYTOJbHAS
MUpaMuia U MPaBUIbHBINA TETpadap; Kyo

50

HpeZ[CTaBJIeHI/Ie O IMpaBUJIbHBIX MHOI'OI'paHHUKAX:
OKTa’Ip, TOJEKAdIp U UKOCAIP.

51

52

53

54

CuMMeTpHs B IPOCTPAHCTBE: CUMMETPUS
OTHOCHTEJIBHO TOYKH, TPSAMOM, TNIOCKOCTH.
DneMeHThl CUMMETPUU B IUpaMuax,
napajuieJenuIe ax, MpaBUIbHBIX MHOTOTPAaHHUKAX

Beruucrienue 31eMeHTOB MHOTOIpaHHHUKOB: pEOpa,
JaroHaJu, yrJibl

[Tnomans 60KOBOI MOBEPXHOCTH U MOJTHOM
IIOBEPXHOCTHU MPSAMOM IIPU3MBI, ILIOIIAb
OCHOBaHHUH, TeopemMa 0 OOKOBOIl MOBEPXHOCTH
IIPSAMOY IIPU3MBI

[Tnomaae 60KOBOI MOBEPXHOCTH M MIOBEPXHOCTH
IIPaBWJIBHOM NMUpaMUbl, TEOPEMA O IJIOLAAN
OOKOBOI TOBEPXHOCTH YCEUEHHOMN MUPaMUIbI

55
56

Kontponbras padota mo teme "MHOrorpaHHUKH"

ITonsaTue 00 00BEME

57

O06BEM TUpaMuIBI
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58 O0BEM TUpaMuIBI 1
59 O0BEM TUpaMuIBI 1
60 O0BEM nupamMubl 1
61 O06BEM IPU3MBI 1
62 OO0BEM TTPU3MBI 1
63 O06BEM TPU3MBI 1
64 KonTponbnas pabota o teme "OO0bEMBI 1
MHOTOI'PaHHUKOB"
65 [ToBTOpenue, 0000IIEHNE CHUCTEMATH3AIUS 3HAHHH. 1
[TocTpoeHne ceyeHnnii B MHOrOTpaHHUKE
[ToBTOpeHue, 06001IeHNE cUCTeMaTH3allks 3HAHUH.
66 Brruncnenue paCCT(jﬂHHfIZ MEXy IBYMSI TOUKAMU, 1
OT TOYKH JI0 IPSMOM, OT TOYKH JI0 IJIOCKOCTH,
MEXTy CKPEIUBAIOITUMHUCS TPSIMBIMU
67 HToroBasi KOHTpOJIbHASA paboTa 1
[ToBTOpeHue, 0600IIEHNE CUCTEMATU3AIIMS 3HAHUMN.
68 BeruncieHue yriioB: MeXTy CKpeIIHBaIOIIMHECS 1
MPSIMBIMU, MK MPSIMOM U TUIOCKOCTHIO,
JBYTPAHHBIX YTJIOB, YTJIOB MEXKAY TIOCKOCTSIMU
OBILIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 68
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11 KJIACC

Ne i/

Tema ypoka

KoauuecTBO 4acoB

Bcero

KonTposibHbIe padoThI

Cdepa u map: HeHTp, paanyc, JMaMeTp; MI0Iaab
MOBEPXHOCTHU Cepsl

BzauMHoe pacrionoxenue cepsl i MI0CKOCTH;
KacaTeJbHasl IIIOCKOCTh K cdepe; miomanb chepsl

N3ob6paxenue chepsl, mapa Ha MIOCKOCTH.
Ceuenus mapa

[unmuaapudeckas TOBEPXHOCTh, 00pa3yromue
LIMIMHIPUYECKON TTOBEPXHOCTH, OCh
LHWINHAPUYECKOHN MOBEPXHOCTH

Hunuuap: ocHOBaHMS 1 OOKOBast MIOBEPXHOCTb,
oOpa3yroias U 0Ch; TJIOMIAs OOKOBOM U MOTHOU
MMOBEPXHOCTH

N300pakeHne HuIMHApa Ha TIOCKOCTH. Pa3BépTka
miHApa. CeueHus uMHApa (II0CKOCTHIO,
MapajuIeJIbHON WIH NEPIEHIUKYISIPHON OCU
IUATTUHIPA)

Konnueckas moBepxXHOCTb, 00pa3ylomue
KOHHMYECKOU ITOBEPXHOCTH, OCh U BEPILIHHA
KOHMYECKOU ITOBEPXHOCTH

KoHyc: ocHOBaHHe 1 BepIIiHA, 00pa3yromas 1 0ch;
Iona (b O0OKOBOW ¥ MOJTHOM MOBEPXHOCTH

VY ceu€HHbIN KOHYC: 00pa3yoIINe U BBICOTA;
OCHOBaHUS U OOKOBasi TOBEPXHOCTh
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N300paxkeHne KoOHyca Ha IUIOCKOCTH. Pa3BépTka
koHyca. CeueHus KOHyca (IIJIOCKOCTBIO,

10 napajuieIbHOM OCHOBAHHIO, U TIIOCKOCTBIO,
IIPOXOALIEH Yepe3 BEPIINHY)

11 KomOunamumst Ten BpamieHus: ¥ MHOTOIPaHHUKOB

12 MHororpaHHHK, ONTMCaHHBINA 0K0JI0 chepsr; chepa,
BIIMCAaHHAsl B MHOTOTPAHHUK WJIU B TEJIO BPALCHUS

13 [Tonsitue 06 06bEMe. OCHOBHBIE CBOWCTBA 00BEMOB
Ten

14 O0bEM UIHMHIIpa, KOHYCa

15 O0BéM rapa u miomaab ceps
[Tono6uble Tena B mpocTpancTBe. COOTHOLICHUS

16 MEXy IUIOIIAIIMH IIOBEPXHOCTEH, 00bEMaMu
MMOJIOOHBIX TEJT

17 KonrtponbHas pabora o Temam "Tena Bpamienus" u
"O6bems! Ten"

18 BekTop Ha IMJI0CKOCTH U B MPOCTPAHCTBE

19 CrnosxeHue ¥ BBIYMTAHNIE BEKTOPOB

20 YMHOK€EHNE BEKTOpa Ha YNCIIO0

21 PaznoxeHne BekTopa 1Mo TpEM HEKOMILIaHAPHBIM
BekTopam. [IpaBmito mapamrenenuena

29 Pemenuie 3aay, CBSI3aHHBIX C IPUMEHEHHEM
IIpaBUJI ICUCTBUH C BEKTOPaMHU
[IpsmMoyronbHas cucTeMa KOOPAUHAT B

23 npoctpanctBe. Koopaunatel BekTopa. [Ipocreiinme

3ala4u B KOOpAHUHATax
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VYron mexay Bekropamu. CkansipHOe POU3BEACHHE

24 1
BEKTOPOB

o5 Brruncnenue yrioB Mex1y NpsSIMbIMU U 1
IJIOCKOCTSIMU

26 KoopanHaTHO-BEKTOPHBIM METOJ IIPU PELLIEHUN 1
reOMETPHUECKUX 3a]a4

97 KontponbHas padota no Teme "BekTopsl u 1
KOOpJUHATHI B IPOCTpaHCcTBE"
[ToBTOpeHue, 06001IeHNE U cUCTeMaTH3AIUs

28 3HaHui. OCHOBHBIE (PUTYPBI, PAKThI, TEOPEMBI 1
Kypca IJIaHUMETPUHU
[ToBTOpenue, 0000IIEHNE 1 CUCTEMATH3ALIHS

29 3HaHuil. OCHOBHBIEC QUTYPHI, (AKTHI, TEOPEMBI 1
Kypca IJIaHUMETPUU
[ToBTOpeHue, 0600IIEHNE U CUCTEMATH3AITUS

30 3HaHWH. 3a/1a91 TUIAHUMETPHUH U METOJIBI UX 1
pereHws
IToBTOpenue, 00001IEHNE U CUCTEMATH3ALHS

31 3HaHUH. 3aa4M MNIAHUMETPUU U METOBI UX 1
pereHws
[ToBTOpenue, 0000IIeHNE U CUCTEMaTH3aIHs

32 3HaHuil. OCHOBHBIE (QUTYPHI, (PAKThI, TEOPEMBI 1
Kypca cTepeoMeTpHH

33 Hrorosas KOHTpoOJIbHAs paboTa 1

34 [ToBTOpenue, 0000IIeHNE U CUCTEMaTH3aIHs 1
3HaHUHN

OBUIEE KOJIMYECTBO YACOB I10 I[TPOTPAMME 34
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