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HOACHUTEJIBHAS 3AIINCKA

Pabouas mporpamma ydae6HOTrO Kypca «I'eomeTpusi» 6a30BOT0 ypOBHS AJIsi 00Yy4YaIOIIMXCS
11 xmacca paspaboTaHa Ha ocHOBe ®DenepajbHOrO TOCYJapCTBEHHOIO 00pa30BaTEIbLHOIO
CTaHJzapTa cpenHero oéuiero oOpa3oBaHMs, ¢ y4ETOM COBPEMEHHBIX MHUPOBBIX TpeOOBaHUM,
MPEeIbABISEMBIX K MaTeMaTHUYECKOMY OOpa30BaHUIO, U TPaJULMil pOoCCHIICKOrO 00pa3oBaHUS.
Peanmaunﬂ mporpaMmabl oOecrieunBaeT OBJIaJICHUEC KIITOYEBbIMH KOMIICTCHIIUAMU,
COCTaBJAIOIIMMH OCHOBY I CaMOpa3BUTHUA W HCIIPCPLIBHOT'O O6pa3OBaHI/I$[, OEJI0OCTHOCTh
O6HI€Ky.]II)TypHOFO, JIMYHOCTHOT'O U IMO3HABATCIBbHOI'O pa3BUTUA JIMYHOCTU O6y‘IaIOHII/IXC$I.

HEJIX U3YUYEHUSA YYEBHOI'O KYPCA

BaxxHOoCTh y4eOHOTO Kypca TEOMETpPHH Ha YpPOBHE CpEIHEro oOImero oOpa3oBaHUs
00yCIIOBJICHA MPAKTUYECKOH 3HAYMMOCTBIO METANPEAMETHBIX W TIPEIMETHBIX PEe3yJIbTaTOB
0oOydJeHUs] TCOMETPHH B HAIPABJICHUU JIMYHOCTHOTO Pa3BUTHS OOydaromuxcs, (GopMHpOBaHUS
(YHKIIMOHATTEHOW MAaTeMaTUYeCKOW TPaMOTHOCTH, HM3YYCHHS APYTUX YICOHBIX TUCITUIUINH.
PazButne y oOydarommxcs NpPaBHIBHBIX IPEACTABICHUN O CYINIHOCTH W TIPOUCXOXKJICHUU
TeOMETPHYCCKAX a0CTPaKIIUH, COOTHOIICHUH PEATbHOTO W HICABHOTO, XapaKTepe OTPaKEHUS
MaTeMaTHUYE€CKON HAyKOW SIBJIEHUU U MPOIECCOB PEATLHOIO0 MUPa, MECTE TEOMETPHUHN B CUCTEME
HAyK W pOJIM MATEeMAaTHYECKOTO MOJICIHPOBAHUS B HAyYHOM TIO3HAHWM W B IIPAKTHKE
CHocoOCTBYeT (OPMHPOBAHWIO HAyYHOTO MHPOBO33PEHUS YYaNIUXCSA, a TaKKe KavyecTB
MBIIIICHHS, HEOOXOIUMBIX JIJIS /IallTAlldd B COBPEMEHHOM OOIIECTRE.

I'eomeTpust sBnsieTcss OMHUM U3 0a30BBIX TPEIMETOB HA YPOBHE CpEIHEro oOIIero
o0pa3zoBaHMs, TaK Kak 00OECIEYMBAET BO3MOXXHOCTh M3y4Y€HHUs KaK JUCHIUILUIMH €CTECTBEHHO-
HAay4YHOM HAMpaBJIECHHOCTH, TaK U TYMaHUTapHOM.

Jlornueckoe wbIieHHe, GOPMHUPYEMOE TMPH HM3YUYCHUH OOYYAIOUUMHUCS TOHATHHHBIX
OCHOB TEOMETPUHU U TOCTPOCHUM IICMOYKH JIOTUYECKUX YTBEPKICHUM B XOJE pEIICHUS
TEOMETPUUECKHX 3a7a4y, yMEHHE BBIJIBUTATh M ONpPOBEpPraTh THUIOTE3bl HEMOCPEICTBECHHO
WCIIONB3YIOTCA TIPU PEIICHUW 3a7a4 €CTECTBEHHO-HAyYHOTO IIMKJIA, B YAaCTHOCTH M3 Kypca
bu3uKH.

YMeHHEe OpHEHTHPOBATHCS B TPOCTPAHCTBE WIPAET CYIIECTBEHHYIO pOJb BO BCEX
00J1acTAX JAESATEIBHOCTH ueioBeka. OpueHTalus 4YelOBeKa BO BPEMEHHM M TMPOCTPAHCTBE —
HEOOXOJMMOE YCIIOBHE €r0 COLHMAIBHOTO OBITHSA, (PopMa OTpaKE€HUsS OKPYXKAIOIIET0 MHpA,
YCJIIOBHE  YCIICIIHOTO TIO3HAaHUS W aKTUBHOTO MpeoOpa3oBaHHUs  JEHCTBUTEIbHOCTH.
OnepupoBaHue MTPOCTPAHCTBEHHBIMU 00pa3amMu 00BbEIUHSCT pa3HbIe BUABI YUeOHON U TPYIOBOM
NESITeNbHOCTH, SBJISETCA OJHUM U3 MPO(GECCHOHAIBHO Ba)KHBIX KadyeCTB, MOATOMY aKTyaldbHa
3amaua GOpMUPOBaHUS y OOYYAIOIMIUXCS MPOCTPAHCTBEHHOTO MBIIUICHUS KaK Pa3HOBUIHOCTHU
00pa3HOTO MBIIIJICHUSI — CYIIECTBEHHOTO KOMIIOHEHTa B IOATOTOBKE K MPAKTHUYECKOM
JESATETBHOCTH TI0 MHOTHM HaIPaBJICHUSM.

Lenb ocBoeHus mporpaMMel yueOHOTO Kypca «l'eomeTpus» Ha 6a30BOM ypoBHE OOy4EHUS
— oOmieoOpa3oBarenbHOEe U OOIIEKYIBTYPHOE pa3BUTHE OOYyYarOIIMXCS uepe3 oOecreyeHue
BO3MOHOCTH TPUOOPETEHHS] U UCHOIH30BAHUS CHCTEMAaTHYECKHX T'€OMETPUUYECKUX 3HAHWM U
NEeUCTBUM, crienn(UIHBIX TEOMETPUU, BOZMOKHOCTH YCIIEIIHOTO MPOOIKEHUSI 00pa30BaHUS 110
CHEIHATLHOCTSIM, HE CBSI3aHHBIM C MPUKJIAIHBIM HCIIOJIb30BAHUEM T€OMETPUH.

[Iporpamma mo reomeTpuu Ha 0a30BOM YpOBHE MpeAHa3HaueHa Ui OOy4arolIHXcCs
CpeIHel IIKOJIbI, HE HCIBITHIBABIIMX 3HAYUTENBHBIX 3aTPYAHEHUH Ha YPOBHE OCHOBHOTO
obmiero o6pazoBanus. Takum oOpaszom, oOydaromruecss Ha 0a30BOM YpOBHE JOJKHBI OCBOUTH
oOlIue MaTeMaTHu4ecKue yMEHUsl, CBA3aHHbBIE CO CTEeNU(PUKON FreOMETpUN U HEOOXOAUMBIE IS
KU3HU B COBpeMEeHHOM o01iecTBe. Kpome 3T0T0, OHM UMEIOT BO3MOKHOCTh U3YUYUTh T€OMETPHIO



6osiee TIIyOOKO, €ClIM B JabHEHIIEM BO3HUKHET HEOOXOIUMOCTh B TEOMETPHUCCKUX 3HAHUSX B
npoheccuOHaTbHON 1A TEILHOCTH.

JlocTIKeHHe el OCBOCHUS MPOrpaMMBbl 00ECTIEUNBACTCS PEIICHUEM COOTBETCTBYIOIINX
3agau. [IpuopurteTHRIME 3aauaMi OCBOCHUSA Kypca «I eomerpun» Ha 6a3oBoMm ypoBHe B 10—11
KJ1accax SIBJISIIOTCSA:

e (dopMupOoBaHHE NPEACTABICHUS O TEOMETPHH KaK YacTH MHPOBOH KYIbTYpHl H

OCO3HAHHUE €€ B3aUMOCBS3U C OKPYKAIOILUM MUPOM;

e (dopMupOBaHHE TPEACTABICHUS O MHOTOTPAaHHUKAX M TelaxX BpAIICHUS KaKk O
BAKHEHIINX MAaTeMaTUYECKUX MOJENSX, MO3BOJISIOUIMX OMMCHIBATh U M3y4aTh Pa3HbIE
SIBIICHUS OKPY>KAIOILIEr0 MUPA;

e (opmupoBaHuE yMEHHs pPaClO3HABATh HA UYEPTEKaxX, MOJEISIX U B pPEalbHOM MHUPE
MHOTOTPAaHHUKH U TeJla BpallleHUS;

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

e (opmupoBaHuE YMEHHS ONEPUPOBATH OCHOBHBIMU MOHSTHUSMHU O MHOTOTPaHHUKAaxX U
TeJax BPallleHUsI U UX OCHOBHBIMM CBONCTBaMU;

® OBJIAQJICHUE AITOPUTMAMH PEIIeHHS OCHOBHBIX THUIIOB 3aJay; (OpMHpPOBAHHE YMEHHUS
MPOBOJUTH  HECJOXKHBIE  JOKA3aTeNbHbIE PAcCYXJEHHUS B  XOJ€  pEelIeHUs
CTEepEOMETPUYECKUX 33]1a4 U 3a]1a4 C MPAKTHUYECKUM COJIePKaHHUEM;

® pa3BUTHE MHTEJUIEKTYaIbHBIX UM  TBOPYECKHX CIOCOOHOCTEH  oOyuaromuxcs,
M03HABaTEIbHON aKTUBHOCTH, UCCIIEIOBATENIbCKUX YMEHUH, KPUTUYHOCTH MBIIUICHHUS,

e (opmupoBaHue (PyHKIIMOHATBHON TPAMOTHOCTH, PEJIEBAHTHONW TE€OMETPHH: yMEHHUE
pacro3HaBaTh NPOSABICHHUS T€OMETPHUUECKUX OHATHH, 0OBEKTOB U 3aKOHOMEPHOCTEN B
peanbHBIX JKU3HEHHBIX CUTYalMsIX W IPU H3yYEHUM JPYTUX Y4eOHBIX MIpPEAMETOB,
IPOSIBICHUS 3aBUCUMOCTEHl M 3aKOHOMEPHOCTEH, (OpMYyIMpOBaTb HX Ha A3bIKE
IreOMETpPUM U  CO3/1aBaTh T'€OMETPUUYECKHE MOJENIH, TMPUMEHITh OCBOEHHBIN
TreOMETPUYECKUN  ammapaT JUlsl pelleHMs NPaKTUKO-OPHEHTHPOBAHHBIX —3a/ad,
UHTEPIPETUPOBATh U OLICHUBATH MOJTY4YE€HHBIE PE3YJIbTATHI.

OTnu4uTeNIbHOM 0COOEHHOCTBIO IPOTPAMMBI SIBJISIETCS BKIFOUEHHE B KypC CTEPEOMETpUU
B Hayaje €ero Mu3ydyeHHs 3ajad, pEeUIaeMblX Ha YPOBHE MHTYUTHBHOIO IIO3HAHUS, U
onpenenéHHbIM 00pa3oM OpraHM30BaHHAs pab0Ta HajJ HUMH, YTO CIIOCOOCTBYIOT Pa3BUTHUIO
JIOTUYECKOTO0 W MPOCTPAHCTBEHHOTO MBIIUICHUS, CTUMYJIHUPYET INPOTEKaHUE MHTYUTHBHBIX
IIPOLIECCOB, MOTUBUPYET K JaJIbHEHIIEMY U3YUEHHIO NIpeIMeTa.

[Ipennourenne oOTHAETCs HArISAAHO-KOHCTPYKTMBHOMY MeETOJy OOy4YeHMs, TO €cThb
TEOPETUUYECKHE 3HAHHUA HMEIT B CBOEH OCHOBE YYBCTBEHHOCTb IPEIMETHO-IPAKTUYECKOMN
NeATeNbHOCTH. Pa3BUTHE NPOCTPAHCTBEHHBIX NPEACTABICHUH Yy Yydaluxcs B  Kypce
CTEPEOMETPUH MPOBOJUTCS 3a CUET peLICHMs 33a4 Ha CO3/laHUe MPOCTPAHCTBEHHBIX 00pa3oB U
3aJjay Ha OIEpPUPOBAHUE IPOCTPAHCTBEHHBIMU oOpa3zamu. Co3gaHue obOpa3a MPOBOAUTCS C
OIOPO Ha HArJSHOCTh, @ ONIEPUPOBAHNE 00PA30M — B YCIOBUSAX OTBJIEUEHHS OT HArTIAAHOCTH,
MBICJIEHHOTO U3MEHEHHSI €r0 MCXOJHOTO COJIepIKAHUSI.

OcHoBHbBIE cojaepxaTenbHble JuHUM Kypca «l'eomerpum» B 10-11 kiaccax:
«MHororpanHuku», «IIpsMble U MIOCKOCTH B MpocTpaHCcTBe», «Tena BpameHus», «Bekropsl u
KOOPJUHATHI B IPOCTPAaHCTBE». DOpPMHUpPOBaHKE JJOTUYECKUX YMEHUN PacIpEAesaeTcsl HE TOIbKO
[0 COJEp)KATENbHBIM JIMHUSAM, HO W IO TojAaM OOydyeHHMs Ha YpPOBHE CpelHero oOIiero
oOpa3oBaHusl.

Conepxxanne 00pa3oBaHMs, COOTBETCTBYIOLEE MPEIMETHBIM pe3yibTaTaM OCBOEHHUS
paboueii mporpaMmsl, pacpeAeaEHHbIM 10 roJjaM 00yueHHs, CTPYKTYPUPOBAHO TaKUM 00pa3om,
YTOObl  OBJIAJICHME TIEOMETPUYECKUMHU  TMOHATHUSMM M HaBbIKAMHM  OCYILECTBIISAJIOCH
MOCIIEIOBATEeIbHO U IOCTYNATENBbHO, C COONIOJEHHEM NPUHIMIIA MPEEeMCTBEHHOCTH, UYTOOBI



HOBBIC 3HAHMSI BKITFOYATUCH B OOIIYI0 CUCTEMY IeOMETPUICCKUX MPEACTABICHUHN 00yJaroIInxcs,
pacmupsisi U yrayosis e€, 00pasys MpOYHbIE MHOXKECTBCHHBIE CBSI3H.

MECTO YYEBHOT' O KYPCA B YYEBHOM IIJTAHE

Ha u3yuenue reomerpun otBouTCA 2 yaca B Heneno B 10 kinacce u 2 yaca B Heaento B 11
KJIacce, BCETo 3a JiBa rojia o0yueHwus - 136 yaeOHBIX Jaca.



COAEPKXAHHUE YYEBHOI'O KYPCA
11 KJIACC

Tena Bpamenust

Hunmuuapudeckass MOBEPXHOCTh, 0O0pa3ylolife MWIMHAPUYIECKOW TIOBEPXHOCTH, OCh
MWIMHAPUIECKO noBepxHOCTH. LlmmuHap: ocHOBaHUs 1 OOKOBAas MIOBEPXHOCTH, 0Opasyomas u
OCb; IJIOLIAb OOKOBOW U MOJHOW NOBEPXHOCTH.

Konunueckass moBepXHOCTh, 00pa3yromne KOHHYECKOW TOBEPXHOCTH, OChb W BEpIIMHA
KOHHUYeckol mnoBepxHocTu. KoHyc: ocHOBaHMe M BepuIMHA, oOpasyromias M OCh; IUIOIIAIb
OOKOBOM M TOJHOW MOBEPXHOCTU. YCEUEHHBIM KOHYC: 0Opa3yollue U BbICOTA; OCHOBAHMS U
OO0KOBast MOBEPXHOCTb.

Cdepa u map: neHTp, paguyc, auUameTp; IUIOIIaJb HOBEPXHOCTH cdepbl. B3aumHoe
pacnoJiokeHue cepbl U MI0CKOCTH; KacaTelbHas INIOCKOCTh K cdepe; miomanb chepsl.

N300paxkenue Ten BpalleHus Ha III0CKOCTU. Pa3BépTka LMIuHApa U KOHYcA.

KomOuHammm Ten BpamieHWs W MHOTOTPAHHWUKOB. MHOTOTpPaHHUK, ONHCAHHBINH OKOJO
cdepsr; chepa, BIUCaHHAS B MHOTOTPAHHUK, HITH TEJIO BPAIICHUS.

[Tonsatue 06 oO0béMe. OcHOBHBIE CcBOWcTBa 00BEMOB Teln. Teopema 00 00BEME
MPSIMOYTOJIBHOTO Tapajuieyenunena u cineAcTBus u3 He€. O0béM mummHApa, KoHyca. O0bEM
mapa | riotmaab chepsl.

[TomoOubie Tema B mpocTpancTBe. COOTHOMICHHS MEXKTY IUIOMIAISIMHU IMOBEPXHOCTEH,
00BéMaMHu ITIOJOOHBIX TEl.

Ceuenust uuauHApa (MapajjieIbHO M MEPHEHIUKYISIPHO OCH), CEeUeHUs KOHyca
(mapannenbHOE OCHOBAHUIO U MPOXOsIee Yepe3 BEPILNHY), CEUeHHUs 1Iapa.

BekTopbl 1 KOOPAUHATHI B IPOCTPAHCTBE

Bektop Ha miockocTy U B mpocTpancTBe. Cl0KEHUE U BBIYUTAHUE BEKTOPOB. Y MHOKEHHUE
BeKTOpa Ha uyMcio. PasnoxkeHue BekTOopa Mo TPEM HEKOMIUIaHApHBIM BekTopam. [IpaBuio
napajuienenunesna. Pemenue 3aaa4, CBA3aHHBIX ¢ IPUMEHEHHEM MPABUII ICHCTBUI C BEKTOPAMHU.
[IpsimoyrosnbpHas cuctema KoopAuHAT B mpocTpaHcTBe. Koopnunatel Bektopa. I[Ipocreiimine
3aJlauyd B KOOpAMHATax. Yroil Mexay BekTopamu. CKalgpHOE NpPOU3BEICHHE BEKTOPOB.
Boruncnenue yrioB MeXIy OpSMBIMU U IHIOCKOCTSMU. KOOpAMHATHO-BEKTOPHBIN METOJ HpH
pElIeHUH TeOMETPUUECKUX 3a/1a4.



IIJTAHUPYEMBIE PE3YJIBTATDBI

JIMYHOCTHBIE PE3YJIBTATHI

JIM9HOCTHBIE PE3YJIBTaThl OCBOCHHUS TMPOrpaMMbl ydeOHOro mpemmera «Maremarukay
XapaKTEepPU3YIOTCSL:

I'paxnanckoe Bocnutanue:

C(OPMHUPOBAHHOCTHIO TPAXKAAHCKOW TMO3UIMHM OOy4aromerocs Kak axkTHBHOTO U
OTBETCTBEHHOI'0 4IEHAa POCCUMCKOIrO OOIIECTBa, MPEACTABICHUEM O MaTEMaTHMUYECKUX OCHOBAX
(YHKIIMOHUPOBAHUS PA3IMYHBIX CTPYKTYpP, SBICHHUH, MPOIEAYp TPaKIAHCKOTO OOIIecTBa
(BBIOOPBI, OMIPOCHI M Tp.), YMEHHUEM B3aMMOJIEHCTBOBATh C COIMAJIBHBIMA HMHCTUTYTAMH B
COOTBETCTBUU C UX (PYHKIMSAMU U HA3HAYCHHUEM.

IIaTpuoTnyeckoe BOCIUTAHUE:

c(OpPMUPOBAHHOCTBHIO POCCUICKON I'PpaKIAaHCKONW MAEHTUYHOCTH, YBAXKEHUSI K MPOLIJIOMY
U HACTOSIIEMY POCCHUMCKON MaTEeMaTHWKH, IICHHOCTHBIM OTHOIICHHEM K JIOCTHKCHHSIM
POCCHICKMX MAaT€MaTUKOB W POCCUMCKOM MaTEMAaTHYECKOW IIKOJbI, K MCIOJb30BAHUIO 3THUX
JOCTIDKCHHM B IPYTrUX HayKaX, TEXHOJOTHX, chepax SKOHOMHUKH.

JlyXOBHO-HPABCTBEHHOT0 BOCIIMTAHMS:

OCO3HAHHMEM JIyXOBHBIX LIEHHOCTEM pOCCHIICKOro Hapoaa; CcPOPMUPOBAHHOCTHIO
HPaBCTBEHHOTO CO3HAHUS, STHYECKOTO MOBEACHUS, CBA3AHHOTO C MPAKTHUYECKUM TPUMEHEHUEM
JOCTHKEHUM HAayKd W JEeSTeNIbHOCThIO Y4EHOTO; OCO3HAHHWEM JIMYHOTO BKJIaJa B MOCTPOEHHUE
YCTOMYMBOTO OYIYIIETO.

JCcTeTHYeCKOe BOCIIUTAHME:

JCTETUYECKUM  OTHOLIEHWEM K  MHpPY, BKIIOYas JCTETHKY  MaTeMaTHYECKHX
3aKOHOMEPHOCTEH, OOBEKTOB, 3aJay, pPEIICHUH, pacCyXICHUH; BOCIHPHUUMYHBOCTHIO K
MaT€MaTHYECKUM acCleKTaM pa3JInYHbIX BUJIOB UCKYCCTBA.

dusuyeckoe BOCIIUTAHME:

chOpMUPOBAHHOCTHIO YMEHHSI TPUMEHATh MaTeMaTHYeCKHe 3HaHUS B MHTEpecax
310poBOro M Oe3omacHoro oOpas3a »XU3HU, OTBETCTBEHHOTO OTHOILIEHHS K CBOEMY 3J0POBBIO
(3mopoBoe muTaHue, cOATAHCHUPOBAHHBIA PEKUM 3aHSATUN M OTAbIXa, peryispHas (usnueckas
aKTUBHOCTb); (PU3MUECKOTO COBEpIICHCTBOBAHUS, MPU 3aHATUSX CIOPTUBHO-03A0POBUTEIHHON
JESATENbHOCTBIO.

TpynoBoe BocnuTaHue:

TFOTOBHOCTBIO K TPYJly, OCO3HAaHHUEM LEHHOCTU TPYAOIIOOMS; MHTEPECOM K Pa3IMYHBIM
chepam npodeccnoHaNbHOM JESITEeNbHOCTH, CBSI3aHHBIM C MAaTEMaTHUKON U e€ MPUIIOKEHUSIMHU,
YMEHHEM COBepIIaTh OCO3HAHHBIN BbIOODP Oyayiiei mpodeccuu u peaan3oBbIBaTb COOCTBEHHBIC
KU3HEHHBIC IUIAHBI, TOTOBHOCTHIO M CIOCOOHOCTBIO K MaTeMaTUYeCKOMY OOpa3oBaHUIO U
caMo00pa3oBaHUI0 HAa TMPOTSHKEHWH BCEW JKM3HU; TOTOBHOCTHIO K AKTUBHOMY YYacTHIO B
pelIeHUU NTPaKTUYECKUX 3a]]a4 MaTeMaTUYECKON HAIIPaBICHHOCTH.

JKO0JI0rH4ecKoe BOCIIUTAHME:

c(OPMUPOBAHHOCTBHIO JKOJIOTUYECKON KYIbTYpbl, MOHUMAHHUEM BIHSIHHUS COIHAIIbHO-
SKOHOMHUYECKHX IPOLIECCOB HA COCTOSIHUE NPHUPOAHOW U COIMAIBHOW Cpefbl, OCO3HAHUEM
rII00ambHOTO  XapakTepa  JKOJOTHYECKUX  MpoOieM; OpUeHTaluei Ha  MpUMEHEHHe
MaTeMaTHYeCKUX 3HAHUU U pelIeHus 3ajad B 00JacTU OKpYXKAIoIIeH cpelpl, MIaHupOBaHUS
MOCTYINKOB U OIIEHKU UX BO3MOKHBIX MOCIIEICTBUN JUIsl OKPY>KArOIIEH Cpeibl.

IleHHOCTH HAYYHOIO NMO3HAHHUA:

C(OPMHUPOBAHHOCTBIO MHPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO
pa3BHUTHUS HAYKH U OOIIECTBEHHOW MPAKTUKH, TOHUMAaHUEM MaTeMaTHYECKON HayKH KakK cgepbl
YEJIOBEUECKOU NeATEeIbHOCTH, 3TANOB €€ Pa3BUTHUS M 3HAYUMOCTH JJI Pa3BUTHUS LIMBUIA3ALUU;
OBJIQJICHUEM $SI3bIKOM MAaT€MaTHUKW W MAaTE€MaTUYeCKOW KyIbTYypOH KaK CPEICTBOM IO3HAHUS



MHpa; TOTOBHOCTBIO OCYHICCTBJIATH TMPOCKTHYO W  HUCCICAOBATCIBLCKYIO ACATCIBHOCTD
HHAUBUAYAJIBHO U B I'PYIIIIC.

METAIIPEAMETHBIE PE3YJIbTATBI

MeranpeaMeTHbIE pe3ynbTaThl OCBOCHHS IPOTPaMMbl yueOHOTO npeameTa «MaremaTuka
XapaKTEepU3YIOTCSl  OBJAQJCHUEM  YHUBEPCAJIBHBIMU  HO3HAGAMETbHLIMU  OeliCEUAMU,
VHUBEPCANbHLIMU — KOMMYHUKAMUBHBIMU — OCUCMBUAMU, — YHUBEPCATbHLIMU — Pe2YIAMUEHbIMU
oelicmeusmu.

1) Yuueepcanvnvie nosnasamenwvnsie oeticmaus, obecneyusarom Gopmuposanue 6a306bix
KOCHUMUBHBIX NPOYECco8 00yuarowmuxcs (0ceoenue mMemooos NO3HAHUS OKPYIHCAIOWe20 MUupa,
npuMeHenue 102UYeCKUX, UCCIe008ameNbCKUX onepayull, yMeHut pabomamso ¢ ungopmayueti).

ba3oBble jornueckue aeMcTBus:

® BBISBISATH U XapaKTEPU30BaATh CYIIECTBEHHBIE MPHU3HAKKM MATEMAaTHYECKUX OOBEKTOB,
MOHATHH, OTHOIICHUU MEXKIY TMOHITHIMH, (HOPMYIHPOBATH OMPEICIICHUS TOHSITHM;
YCTaHABIWBATh CYIIECTBEHHBIN MPU3HAK KJIAaCCHU(PUKAIIMKI, OCHOBAHUS JJIsi 0000IEeHUS
Y CPaBHEHMUsI, KPUTEPUHU TTPOBOIUMOTO aHAIN3A;

® BOCHPHHUMATh, (OPMYIUPOBATH M MPEOOPA30OBBIBATH CYKICHHS: YTBEPAUTEIbHBIE U
OTpHIIATENbHBIE, CIMHIUYHBIE, YaCTHBIE U OOIIHE; YCIOBHBIE;

® BBISBIISATH MAaTEMAaTUUECKHE 3aKOHOMEPHOCTH, B3aUMOCBS3U U MIPOTUBOPEYHs B (haKTax,
JAHHBIX, HAONIOJCHUSAX M YTBEPXKJICHUAX; TpeIiaraTb KPUTEPHH JUIS BBISBICHHUS
3aKOHOMEPHOCTEW U TPOTUBOPEUUIL;

e JleNIaTh BBIBOJIBI C HCIIOJIB30BAHMEM 3aKOHOB JIOTUKH, JCTYKTHBHBIX W WHIYKTHBHBIX
YMO3aKJIIOUYEHUH, YMO3aKIIOUEHHUI TI0 aHAJIOTUH;

® MPOBOJUTH CAMOCTOSITENILHO J0Ka3aTeIbCTBA MATEMAaTUUYECKUX YTBEPKACHUN (TIpSMBbIE
U OT TPOTHBHOIO), BBICTpauBaTh AapryMEHTAIMIO, NPUBOIUTH TMPUMEPHl U
KOHTPHpUMEPHI; 000CHOBBIBATH COOCTBEHHBIE CY)KICHUS U BBIBOJIBI;

e BBHIOMpaTh crmoco0O pemeHus y4eOHOW 3amaud (CpaBHUBATh HECKOJIBKO BapHAHTOB
pelieHus, BpIoupaTh HanboJiee NOIXOIAIMINNA ¢ YIETOM CaMOCTOSTEIbHO BbIJCIEHHBIX
KpUTEPHUEB).

Ba3oBble uccienoBarebCcKHe NeliCTBHA:

® CIOJNB30BaTh  BONPOCHI  KaK  MCCIENOBATENIbCKMM  HMHCTPYMEHT  IO3HAHUS;
(dhopMynupoBaTh BOMPOCH], GUKCUPYIOUINE TPOTUBOPEUHE, MPOOIEeMY, yCTaHABIMBATh
HUCKOMOE U JaHHOe, (OpMHUPOBATh THUIIOTE3y, APryMEHTUPOBATH CBOIO MO3UIIMIO,
MHEHUE;

® T[POBOJUTH CAMOCTOSTENBHO CIUIAHUPOBAHHBIA OSKCIIEPUMEHT, HCCIECOBAaHHE IO
YCTaHOBJICHHIO OCOOCHHOCTEH MaTeMaTH4ecKoro oObeKTa, SBIEHHS, Mpoliecca,
BBISIBIICHUIO 3aBUCUMOCTEH MEX 1y 0ObEKTaMH, SBICHUSMU, IPOIIECCAMU;

® caMOCTOATeNnbHO (opMynupoBaTh OO0OOIIEHHWS Y BBIBOJABI 1O  pe3yjibTaTaMm
MPOBEIEHHOTO HAOIIOJCHUSI, UCCIICIOBAHUS, OLIEHUBATH JOCTOBEPHOCTH MOJYYEHHBIX
PE3yNbTaTOB, BBIBOJOB U 0000IIECHU;

® [IPOrHO3UPOBATh BO3MOXHOE PA3BUTHUE MPOIIECCA, & TAK)KE BBIIBUTATh MPEIAIOI0KEHUS
0 €r0 Pa3BUTUU B HOBBIX YCIIOBHUSX.

Pabora ¢ unopmanueii:

® BBIABIATH JehUIUTH WH(OPMAIIUHU, JAHHBIX, HEOOXOAUMBIX JIJIsl OTBETa HA BOIPOC U
JUIS PEIICHUS 3a/1a4H;

e BBIOMpaTh WHGOPMAIMIO U3 HCTOYHUKOB PA3NUYHBIX THIIOB, aHAJIU3HPOBATh,
CUCTeMATHU3UPOBATh U HUHTEPIPETHPOBATH WH(OOPMAIUIO PA3TUYHBIX BUAOB U (POpM
MIpe/ICTaBJICHHUS;



2)

CTPYKTYpUpOBaTh HMH(POPMALMIO, TMPEACTaBIATH €€ B  pa3iuyHbIX (opmax,
WLTIOCTPUPOBATH IPahuuecKu;

OLICHUBATh HAAEKHOCTh HMH(OpPMAIMM IO CaMOCTOATENBbHO C(HOPMYTHMPOBAHHBIM
KPUTEPHUSIM.

Vuusepcanvhvie KOMMyHuUKamugHule Oelicmausi, obecneyusaom cgopmuposanHocmy

COYUANBHBIX HABLIKOB 00YUAIOUUXCSL.
Oo0menue:

BOCIIPUHUMATh U (OPMYIUPOBATH CYXJIECHUS B COOTBETCTBUU C YCIOBUAMU U LIEIAMU
OOIICHHUsA; SICHO, TOYHO, T'PAMOTHO BBIpaXaTh CBOIO TOYKY 3pPEHHSI B YCTHBIX H
MMCbMEHHBIX TEKCTaX, 1aBaTh MOSCHEHUS 0 XOJy PEILIeHMs 3ajaul, KOMMEHTHPOBATh
MIOJTy4EHHBIN pe3yibTaT;

B X0J1e 00CYX/IeHHsI 337]aBaTh BOIIPOCHI MO CYIIECTBY OOCYXKAaeMOM TEMBI, IPOOIIEMBI,
pemiaeMoi  3ajaud, BbBICKA3bIBaTh UJEH, HAICJIEHHbIE Ha TIIOUMCK pPEIlEHUs;
COMOCTABJATh CBOU CYXKICHHUS C CYXKJIEGHUSMU JPYTMX YYacTHMKOB JMajora,
oOHapyXMBaTh pa3IMuue U CXOJCTBO MO3MIIMIA; B KOPpeKTHOH hopme GpopMynupoBaTh
pa3HoIJIacusi, CBOM BO3paKEHMUS,;

MIPE/ICTaBIATh PE3y/bTaThl PEHICHUs 3a7auu, IKCIEPUMEHTA, UCCIeA0BaHUs, TPOEKTa;
CaMOCTOSITENIbHO BBIOMpATh (GopMaT BBICTYIUIEHHSI ¢ YYETOM 3ajad Mpe3eHTaluu U
0COOEHHOCTEHN ayAUTOPHH.

Corpyanunuecrno:

IIOHUMATh W HUCIOJb30BATh NPCUMYHICCTBA KOM&H}IHOI)i u HHJIHBH}IyaHLHOﬁ pa6OTI)I
P pelIeHuH Yy4eOHbIX 3aj]ad; MNpPUHUMATh LEJdb COBMECTHOW JesITeNbHOCTH,
IJIAHUPOBATh OPraHU3AIMI0 COBMECTHOW palOThI, pacmpenensiTh BHUIBI padoT,
JIOTOBApUBAThCs, OOCYKIaTh TPOIECC W pe3yiabTaT padoThl; 0000IaTh MHEHHS
HECKOIBKHUX JIIOJIEH;

y4acTBOBATh B TPYMIOBKIX GopMax padboTel (00CykaeHHs, 0OMEH MHEHUMN, «MO3TOBBIC
HITYPMb» M HHBIE); BBIIOJHATH CBOIO YacTh pabOThl M KOOPAMHUPOBATH CBOU
NEeUCTBUS C IPYTMMH YWIEHAMU KOMaH/bl; OLIEHUBATh KAYECTBO CBOETO BKJIaJa B OOIIMIA
MPOJIYKT MO KPUTEPUSIM, CHOPMYIUPOBAHHBIM YUaCTHUKAMHU B3aUMO/ICHCTBUSI.

3) Vuueepcanvnvle pecynamuensle oeticmsus, 0becneuusaiom Gopmuposanue CMblClo8blX
VCMAHOBOK U HCUBHEHHBIX HABLIKOG NTUUHOCTIU.
Camoopranuszanms:

COCTaBIIATH IUIaH, AITOPUTM pEIICHU 3a/1a4H, BBIOMPATh CIIOCO0 pelIeHus ¢ yuéTom
HMMEIOIIUXCS PECYPCOB U COOCTBEHHBIX BO3MOKHOCTEN, apryMEHTUPOBATh U
KOPPEKTUPOBATh BapUaHTHI PEeLICHUH ¢ y4€TOM HOBOM MH(OpMALIHH.

CaMOKOHTPOJIb:

BJIaJIeTh HAaBbIKAMHM I[O3HABATEIbHOM peQUEeKCUM KaK OCO3HAHUS COBEpLIAeMbIX
JEUCTBUH M MBICIUTENBHBIX IPOLECCOB, MX pe3yjibTaToOB; BIAAETh CIIOCOOAMHU
CaMOIIPOBEPKH, CAMOKOHTPOJIS Ipoliecca M pe3ylbTaTa pPELIeHHs MaTeMaTH4ecKOon
3aJauy;

IPEIBUAETh TPYIHOCTH, KOTOPbIE MOTYT BO3HUKHYTh IIPU PEIIEHUM 3a/1a4l, BHOCUTh
KOPPEKTHUBBI B JIEITEILHOCTh HA OCHOBE HOBBIX OOCTOSITEIBLCTB, JAHHBIX, HalJICHHBIX
OLINOOK, BBISIBJICHHBIX TPYAHOCTEH;

OLICHUBAThb COOTBETCTBHE pe3yJabTaTa LEJIW U YCIOBUSAM, OOBSICHATH NPUYMHBI
JOCTMDKEHUS] WJIM HEIOCTHW)KEHHUS pe3y/bTaTOB JEATEIbHOCTH, HAXOJUTh OIIUOKY,
J1aBaTh OLIEHKY IPHOOPETEHHOMY OIIBITY.



NPEAMETHBIE PE3YJIbTATBI

11 KJIACC

OnepupoBatb TOHATHSMH: WIMHIpHYECKAst HIOBEPXHOCTH, oOpazyromue
HWIMHAPUIECKOHN MOBEPXHOCTH; WIMHAP; KOHWUYECKask OBEPXHOCTb, 00pa3yromne KOHUYECKOU
MOBEPXHOCTH, KOHYC; ChepruecKasi IOBEpXHOCTb.

PacriosznaBats Tena BpaiieHus (IIMHAP, KOHYC, chepa u miap).

OOBACHATH CIIOCOOBI MMOJTYYSHHUS TEJl BPAILICHHS.

KrnaccuduimpoBars B3auMHOE pacioioskeHne cephl U MI0CKOCTH.

OmnepupoBaTh MOHATHAMU: IIAPOBOI CETMEHT, OCHOBAHWE CETMEHTA, BHICOTA CErMEHTA,
IapOBOM CJI0M, OCHOBAHUE IIAPOBOIO CJIOSA, BBICOTA IAPOBOTO CJIOS; IAPOBOU CEKTOP.

Bbraucnare 00bEMBI M TUTOINAAM TOBEPXHOCTEH TEN BpaIlleHUs, TEOMETPHYECKUX Tell C
MIpUMEHEHUEM (POPMYIIL.

OmnepupoBaTh MOHATHUSMH: MHOTOTPAHHUK, BIUCAHHBIA B cdepy W OIMHMCAHHBIH OKOJIO
cdepsr; chepa, BIHCaHHAS B MHOTOTPAHHHK HITH TEJIO BPAIICHUS.

BbIUuciATE COOTHOMIEHHST MEXKIY IUIOIIAISIMH TIOBEPXHOCTEH M 00BEMaMHU I0TOOHBIX
TeNl.

N3o0paxaTs m3ydaembie (QUTYpBl OT PYKH M C TIPUMEHEHHEM IPOCTBHIX YEePTEKHBIX
WHCTPYMEHTOB.

BoInosiHATE (BBIHOCHBIE) MJIOCKHE YEPTEKU U3 PUCYHKOB MPOCTHIX OOBEMHBIX (DUTYpP: BUJ
CBEpXY, COOKY, CHU3Y; CTPOUTH CEUCHUS TEJ BpAIICHUSI.

W3BnekaTh, HHTEPIPETUPOBATH U TPe0OPa30BBIBATE HH(POPMAIMIO O MPOCTPAHCTBEHHBIX
TeOMETPUYECKUX (PUTYpax, MPEICTaBICHHYIO Ha YepTekaxX U PUCYHKaX.

OmnepupoBaTh MOHATHEM BEKTOP B IPOCTPAHCTBE.

BoInonHATh AeCTBUS CIOXKEHHSI BEKTOPOB, BHIUYMTAHUSI BEKTOPOB M YMHOKEHHSI BEKTOpa
Ha 4YHUCJI0, OOBSICHATH, KAKUMH CBOMCTBAMM OHU 00JaJaloT.

[IpumeHsTh npaBUiIO Mapajuieaenuneaa.

OnepupoBaTh MOHATUSAMU: JIEKAPTOBBI KOOPAMHATHI B MPOCTPAHCTBE, BEKTOP, MOIYIb
BEKTOpa, PaBEHCTBO BEKTOPOB, KOOPAMHATHI BEKTOPA, Yrojl MEXKIYy BEKTOpPaMH, CKaJspHOE
MPOU3BEICHNE BEKTOPOB, KOJUTMHEAPHBIE U KOMIUIAHAPHBIE BEKTOPHI.

Haxonutbh cymMMy BEKTOPOB U MPOU3BEICHUE BEKTOPA Ha YHUCIIO, YIOJl MEXKIY BEKTOPaMHU,
CKaJISIpHOE TPOU3BEICHIE, PACKIIAIbIBATh BEKTOP MO JBYM HEKOJUIMHEAPHBIM BEKTOPAM.

3amaBaTh IUIOCKOCTh YPaBHEHHUEM B JIEKAPTOBON CHCTEME KOOPIUHAT.

[IpumensaTs reomerpuueckue (akTbl Ui pEUICHUS CTEPEOMETPHUYECKHUX  3ajad,
MIPEIOIaraloINX HECKOJbKO IIaroB PELICHUs, €CU YCIOBUS MPUMEHEHHUS 3aJaHbl B SBHOI
dbopwme.

Pemats mpocreiiime reomeTpuueckue 3aa4d Ha NPUMEHEHHE BEKTOPHO-KOOPAMHATHOTO
METO/1a.

Pemarp 3amauM Ha JOKa3aTENbCTBO MATEMAaTHMUECKUX OTHOIICHUNW W HaXO0XIACHUE
reOMETPUYECKUX BEJTUYMH MO 00pas3liaM WM alrOpuTMaMm, IPUMEHsS M3BECTHBIE METObl MPHU
pEIIeHUU CTaHAAPTHBIX MaTeMaTHYECKHX 3a7ay.

[IpuMeHsTh MpocTeiIne MporpaMMHBIE CPEACTBA M AIIEKTPOHHO-KOMMYHUKAIIMOHHBIE
CHCTEMBI [IPU PELICHUU CTEPEOMETPHUECKUX 3aad.

[IpuBoauTh mpHUMEpPbl MaTEeMAaTUYECKUX 3aKOHOMEPHOCTEH B TpUPOAE U IKHU3HH,
pacrio3HaBaTh NPOSBJICHNE 3aKOHOB F'€OMETPUHU B UCKYCCTBE.

[IpumeHsTh TONydyeHHBbIE 3HAHUS Ha MPAKTUKE: aHAM3HPOBATh peallbHbIE CUTYaIlMH U
IPUMEHATh  M3y4YE€HHbIE TOHATHA B  TpollecCe TOUCKAa pELIeHHs  MaTeMaTHYeCKH
c(OpMyYIUPOBaHHOW MPOOIEMBl, MOJEIUPOBATh pPEAIbHbIE CHTYallMd Ha S3bIKE T'€OMETPHH,
UCCIIeIOBaTh MOCTPOCHHBIE MOJIENH C UCMOJIb30BAaHHUEM T€OMETPUYECKHX MOHSATHH U TEopem,
amnmapara anreOphl; peraTh NpakTUYecKue 3a7auu, CBI3aHHbIE C HAXOXKICHHEM IeOMETPHIECKUX
BEITUYHH.



TEMATHUYECKOE IINIAHUPOBAHUE

11 KVIACC
KoumnuecTBo yacos DJIeKTPOHHbIE
HaumeHoBaHue pa3ie/ioB U TeM (ungposrbie)
Ne n/mm Konrtposbnsie | IIpakTnyeckue
NPOrpaMmsblI Bcero o0pa3oBaTe/bHbIE
padoThI padoThI
pecypchl
Tena Bpatienus 25 1
OO6bEMBI TEN 12 1
BekTopsl 1 KOOpIMHATHI B IPOCTPAHCTBE 16 1
[ToBTOpEeHue, 0600IICHNE, 15 1
cucTeMaTu3anus 3HaHUH
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 68 4 0




IHOYPOYHOE IIVIAHUPOBAHHUE

11 KIIACC
Koun4yecTBo yacos
Ne
Ipakruuec | /[dara
n/ Tema ypoka KoHTpoabH IIpumeuyanue
Bceero KHe H3Y4eHHs
n ble padoThI
padoTsl
1 IMoBTOpenue n3yueHnoro B 10 knacce 1 04.cet
2 IMoBTOpenue n3yueHnoro B 10 knacce 1 07.cen
3 IToBTOpenue n3ydeHHoro B 10 knacce 1 11.cen
4 Cdepa u map: eHTp, paanyc, MaMeTp; MI0IIaab 1 14 cen
MTOBEPXHOCTHU chepsl
5 Cdepa u map: neHTp, paanyc, AMaMeTp; MI0IIaab 1 18 cer
MTOBEPXHOCTH CPepbl
5 Cdepa u map: eHTp, paanyc, IMaMeTp; II0IIaab 1 21 cen
MTOBEPXHOCTH CEPHI
7 B3aumMHoe pacrosioskeHue cepbl U TNIOCKOCTH; 1 25, con
KacaTebHasl IJIOCKOCTh K cdepe; MIomaab chepol
3 B3aunmMHoe pacroioskeHue cepbl U TNIOCKOCTH; 1 78 ce
KacaTelbHasl IJI0CKOCTh K cdepe; MIomaab chepsl
N3o06pakenue cdepsl, 1apa Ha IIOCKOCTH. 1
9 P (bepsi, map 02.0kT
Ceuenus mapa
Hunuaapudeckas MoBepXHOCTh, 00pa3yrolne 1
WIMHAPUYECKON TTOBEPXHOCTH, OCh
10 1 P . P i 05.0kT
HMIMHAPUIECKON TOBEPXHOCTH
11 [nnuHapUYECcKas TOBEPXHOCTH, 00Pa3yOIIHE 1 09.0xx




HHHHH[{pH‘ICCKOﬁ MMOBCPXHOCTH, OCb
HHHHH[{pH‘ICCKOﬁ MOBCPXHOCTHU

Hunuuap: ocHoBaHMs 1 OOKOBasi IOBEPXHOCTb,
00pa3yrolas 1 0Ch; IO s OOKOBOM M TIOJTHOM

12 12.0kT
MMOBEPXHOCTHU

13 N3obpaxenune muinuHapa Ha IockocT. Pa3BépTka 16.0KT
HUAJTUHIpA.
Ceuenus nunnHapa (II0CKOCTHIO, apaIeIbHOM

14 A (1L > 11ap 19.0KT
WJTU TIEPIEHANKYISIPHON OCH LIMJIUHIPA)
Konndeckast moBepXHOCTh, 00pa3yromue
KOHHUYECKOU MOBEPXHOCTH, OCh U BEPIIINHA

15 . p ’ p 23.0KT
KOHHYECKOM MOBEPXHOCTH

16 Konyc: ocHOBaHuMe U BepirHa, 00pa3yromas 1 0Ch; 26.0KT
TIJI0IATh OOKOBOM M TIOJTHOM IMOBEPXHOCTH
Kownyc: ocHoBanue u Bepmmnga, o0pas ast ¥ OChb;

17 Y ' 1 BEPIIIIHa, 0bpasylot ’ 06.H051
TIJI0IATb OOKOBOM M MOJTHOM MOBEPXHOCTH
VYced€HHBII KOHYC: 00pa3yIoIne U BBICOTA;

18 ye. 0bpasyrott ’ 09.10s1
OCHOBaHUS U OOKOBasi IOBEPXHOCTh
VYced€HHBII KOHYC: 00pa3yIoIKe U BBICOTA,

19 ye. 0bpasyrott ’ 13 1081
OCHOBaHUS U OOKOBasi IOBEPXHOCTh
M300paxxenue KoHyca Ha IVIOCKOCTH. Pa3Béprka

20 p y p 16.1H05
KOHYca.
Ceuenust koHyca (IJIOCKOCTBIO, MapalIeIbHOM
OCHOBAHUIO, U IIJIOCKOCTBIO, IPOXO el uepes

21 ’ » TTPOXOLAI P 20.HO04
BEPILUHY)

22 23.Ho4

KOM6I/IHaHI/I${ TCJI BpallICHU U MHOT'OT'PAHHHUKOB




23 KomOunamug ten BpalllCHUS U MHOI'OI'PaHHUKOB 27.Host

24 MHororpanHuK, onucaHHbli okoso cdepsr; Chepa, 301108
BIIMCaHHAsI B MHOTOI'PAaHHMK WJIM B TEJIO BPAIICHHS

25 KonTtponsHas padora o teme «Tena BpameHusd» 04.nex
ITousitne 06 00BEMe. OCHOBHEIE CBOMCTBA 00BLEMOB

26 07.nex
TN

27 O06BEM HMITHHApPA, KOHYCA 11.mex

28 OO0BEM IMIMHIpA, KOHYCa 14.nex

29 OO0BEM IMIMHIpA, KOHYCa 18.1ex

30 O6bEM LIMITMHAPA, KOHYCa 21.nex

31 OO0BEM 1mapa ¥ Iomaab cheps 25 ek

32 O0bEM 11apa 1 wiomaas chepsl 28.1ex

33 [TomoGHBIE TEa B IPOCTPAHCTBE. 08.s1B

34 COOTHOIIICHHS MEXTy IIOIAIMHU TIOBEPXHOCTECH, —
00BpEMaMHU ITOJOOHBIX TET

35 Coo“THomeHI/m MEX]Ty TUTOIIASIMH TOBEPXHOCTEH, —
00BpEMaMHU ITOJOOHBIX TET

36 Coo"THomeHI/m MEX]Ty TUTOIIAJSIMH TTOBEPXHOCTEH, —
00BEMaMH OTOOHBIX TEI

37 22 .9HB

KonTtponsHas padorta o teme "O0bemsl Ten"




38 BeKTOp Ha IIIOCKOCTH M B IPOCTPAHCTBE 25.988

39 Cio)KeHre U BEIYUTAHUE BEKTOPOB 29.smB

40 Cno)KeHHe U BEIMUTAHHUE BEKTOPOB Ol.¢pen

41 VMHOKXEHHE BEKTOPA Ha YHCIIO 05.¢en

42 YMHOkKEHHE BEKTOPA HA YMCIIO 08.en
Pa3noxxeHue BEKTOPa 1Mo TPEM HEKOMILIAHAPHBIM

43 p P P 12.¢es
BekTopaM. [IpaBuiio mapasuienenunena
Penrenwe 3a1a4, CBSA3aHHBIX C IPUMEHEHHEM

44 ) Jaq, ) p 15.(1)6]3
NPABUII IEHCTBUM C BEKTOPAMHU
Penrenue 3a1a4, CBSI3aHHBIX C TIPUMEHEHHEM

45 afaT, ¢ p 19.cben
NpaBUIT JICUCTBUI C BEKTOpPAMHU
[TpsiMOyroJIbHAs CHCTEMA KOOPWHAT B

46 pAMOYT pa 22.des
npocrpanctBe. KoopuHaTE BEKTOpA.

47 [Ipocreiimue 3a1aun B KOOpAUHATAX 26.¢en
VYrou mexay Bektopamu. CKaasipHOE IPOU3BEICHUE

48 y p PHOC 1P A 29.¢en
BEKTOPOB
Vron Mexay Bektopamu. CKaaspHOE IPOU3BEIEHHE

49 ny p p p A 04.map
BEKTOPOB
Brlunciienne yrios MEXIy NpAMbIMU U

50 yr ALy ip 07.map
IIOCKOCTAMU
KooparHaTHO-BEKTOPHBIA METO/I TIPH PELIEHUH

51 pa p JLTIPH P 11.map
reOMETPUUECKHX 3a/1a4

52 14.map

KOOpI[I/IHaTHO-BeKTOpHHﬁ MCTOI ITPHU PCIICHUN




TCOMCTPHUUYCCKUX 3ada1d

KonTpomnsHas padora o Teme "BekTopsl u

53 18.map
KOOpJMHATHI B IPOCTpaHCcTBE"
IToBTrOopenue. OcHOBHBIE PUTYPHI, (PAKTBI, TEOPEMEI

54 p burypei, ¢ > p 21.map
Kypca TUTaHUMETPHHI
TTosTOopenue. OcuoBHBIE DUTYPHI, (DAKTHI, TEOPEMBI

55 P (urypEL, (aKTEL, TCOp 04.anp
Kypca TUTaHUMETPUHU
TToBTOpenue. 3amaun IAHUMETPUN 1 METOIBI UX

56 p ! |% A 08.amp
perieHus
IToBTOpenue. 3amaun IWIAHUMETPUNA U METOIBI UX
pereHus
TTosTOpenue. 3amaun TUTAHUMETPHUH M METOIBI UX

58 p a1 p a 15.amp
pereHus
TloBTOpenue. 3amaun MIaHUMETPUN U METOAELI UX

59 p A P a 18.anp
pereHus
IToBTOopenue. OcHoBHBIE GUTYPEI, HAKTEI, TEOPEMEI

60 p (urypst, paxrsr, Teop 22 amp
Kypca CTepeOMETpUHU

61 [ToBTOpenue. OcHOBHBIEC PUTYPHI, (hAKTHI, TEOPEMBI 25.amp
Kypca CTEpEOMETpUHU
ITosTrOopenue. OcHOBHBIE PUTYPEI, (PAKTHI, TEOPEMBI

62 p burypet, b i p 27.anp
Kypca CTepeoMeTpHH

63 Pemenue 3ananunii uz EI'D 02.mait

64 Pemenue 3aganuii uz EI'D 06.maii

65 13.maii

Pemrenue 3aganunii us EI'D




66 HWrtoroBast KOHTpOJIbHAsI paboTa 1 1 16.maii

67 Pemenue 3anannii us EI'D 1 20.mait

68 Pemenue 3anannii uz EI'D 1 23.mait
OBIIEE KOJIMYECTBO YACOB I1O ITPOIT'PAMME 68 4 0

YYEBHO-METOANYECKOE OBECIIEYHEHUE OBPA30OBATEJIBHOI'O ITPOLECCA
OBA3BATEJIBHBIE YYEBHBIE MATEPUAJIBI IJIS1 YHEHUKA







