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[Tacnopt paboueil nporpaMMbl

IlosicuuTeTbHAd 3aIUCKa

o~ W Dp e

o0pa3oBaTeIbHBIX PECYPCOB)

Conepxanue ydeOHOro Kypca

TpeGoBaHus K YpPOBHIO MOJTOTOBKH 00 Yy4aIOUTUXCS

[lepedyenb yueOHO-METOAUYECKUX CpelcTB 00ydeHus:, DOP (31eKTpOHHBIX

6. Ilepeuenn 00s3aTENbHBIX JJAOOPATOPHBIX, MPAKTUYECKUX, KOHTPOJIbHBIX U

JIpYTruX BUJIOB paboT

7. Cnucok nurepaTypbl

8. YueOHo-TeMaTuyeckoe TUIaHUPOBAHUE

9. KanennmapHo-TeMaTU4eCKHi MjiaH

ITacnopTt pado4eit mporpaMmmbl

Ha3panue, aBTOp M roa H3IaHUA
npeAMeTHOM Yy4e0HOl mNporpamMmbl
(mpuMepHOii, ABTOPCKOIi), HA OCHOBE

[Iporpamma: bypmuctpona T.A. I'eomeTpus.
10-11 xmaccel. [Iporpammel
00111e00pa30BaTeIbHBIX YApekKAeHUH. M.,

KOTOpoH  pa3padorana  Pabouas
porpamma «ITpocsemenue», 2009.
Y4eOHuKH JI.C. AtanacsH, B.®. byry3os, C.b. Kagomiies,

JI.C. Kucenes «I'eomerpus 10-11». Mockaa,
«ITpocsemenue» 2014r

O0Bbém yyeOHOr0 BpeMeHHn

102 gyacoB

Pexum 3anarnii

3 yaca B HEJEIIO

YpoBeHb 00yueHus

poUIBbHBIN




HOACHUTEJIBHAA 3AIIMCKA

Hannas pabouass mporpamma no reomerpun s 11 knmacca paszpaboraHa Ha
ocHoBe [IpumepHoil mporpammbl cpenHero (MOJHOro) o00601ero oOpa3oBaHUS IO
MareMatuke (MpoQuiIbHBIM), € Yy4eTOM TpeOOBaHMM (eAepaTbHOr0 KOMIIOHEHTA
rOCYJapCTBEHHOI0 CTaHJapTa cpeaHero (MOJHOTO) oOmero oOpa3oBaHUs C
HCII0JIb30BAHUEM PEKOMEHAALIUN aBTOPCKOM IIPOrpaMMBbl
JI.C. AraHacsHa.

Pabouas nporpamma paccuntana Ha 102 yaca oOyueHus.

B paboueit nporpamMme npeycMOTPEHO 5 KOHTPOJIbHBIX PadoT.

KontponbHbie paboThl 3aBepIIalOT U3ydYEeHHUE pa3fieioB: «BeKTOpbl B MPOCTPAHCTBEY,
«Meton koopauHarT B mpocTpaHcTBe», «llunmuaap, konyc, mapy», «OOBEMBI Tem.
[IpomexyTouHas aTTecTalys MPOBOJUTCS B COOTBETCTBUU C YCTABOM IIIKOJIBI.

Tema «BexkTopbl» BKiItOYeHA B Kypc reomerpuu 1l-ro kmacca ¢ 1eibio
JIOTUYECKOTO TPOJOKEHUS H3y4eHUs TeMbl «MeToj KOOpAMHAT B MPOCTPAHCTBEY.
[IpodunpHOoe W3yueHHE TEOMETPUU MpeAroJiaraeT BKJIIOYEHUE 3aJa4 IOBBIIIEHHON
CIIO)KHOCTH TIO BCEM pasleiiaM Kypca reomeTpuu 11 Kkiacca U OCOOEHHO TIpH
OpraHu3aIliy UTOTOBOTO TOBTOPEHUS Kypca.

N3y4yenue MaTeMaTHUKH HA NPO(PUILHOM YPOBHE CPeIHEro (IMoJHOI0)
o01ero o0pa3oBaHusi HANMPABJIEHO HA IOCTHKEHHE CJIeAYIOIIMX HeJlei:

e (opmMupoBaHUe NPECTABICHUI 00 WIEAX U METOJaX MaTEeMaTHUKH; O MaTEMaTHUKeE
KaK YHHBEPCAJIbHOM SI3bIKE€ HaYKU, CPEJICTBE MOJICTUPOBAHUS SIBJICHUM U MPOIIECCOB;
e OBJIQJIeHME SI3bIKOM  MaTEeMaTUKM B  YCTHOM M NHUCBMEHHOUW  (opwme,
MaTEMaTUYECKUMU 3HAHUSIMU U YMEHUSIMH, HEOOXOJUMBIMH JIJIsi U3YUESHHS IIKOJbHBIX
€CTEeCTBEHHOHAYYHBIX TUCLIHUILINH, TPOJOJIKEHUS 00pa30BaHus U OCBOCHUS U30paHHOMN
CHEIUATBHOCTH HA COBPEMEHHOM YPOBHE;
e Ppa3BUTHE JOTUYECKOTO MBIIILJICHUS, AITOPUTMUYECKON KYJIbTYPHI,
IPOCTPAHCTBEHHOTO BOOOpa)KEHUS, MaTEeMaTHUYECKOTO0 MBIIIICHUS ¢ HWHTYHIIHH,
TBOPYECKHUX CITOCOOHOCTEH, HEOOXOMMMBIX Il TPOJODKCHUS OOpa3oBaHUS W IS
CaMOCTOSITEILHOMN JIESITEIPHOCTH B 00JJACTH MAaTEMAaTHKH M €€ MPUJIOKEHUH B Oyaymen
npodeccuoHaIbHOM EeATeTbHOCTH;
e BOCHHMTAHHUE CPEJICTBAMU MATEMAaTUKH KYJIbTYpPbl JUYHOCTH 4Y€pE3 3HAKOMCTBO C
WCTOPUEH DPa3BUTHS MATEMATHUKH, SBOJIIOLMEN MAaTEMATUYECKUX WIACH; MMOHHUMAaHHUS
3HAYMMOCTH MaTEMATHUKH JJIsl HAYYHO-TEXHHUUECKOTO Iporpecca.

OO0umeyuyeOHbIe yMEHUS, HABBIKH H CIIOCOOBI 1eSITEJIbHOCTH

B xome ocBoeHus coaepxKaHus TE€OMETPUYECKOro OOpa3oBaHUsl ydalllHecs
OBJIAJICBAIOT  PAa3HOOOPA3HBIMU  CIMOCOOAMM  NIEATEIBHOCTH, TMPUOOpPETAIOT |
COBEPIICHCTBYIOT OIIBIT:

MOCTPOCHUSI W HCCIEIOBAaHUSI MaTEeMaTUYECKUX MOJENeH JUisi ONUCAHUS U
pelieHns NPUKIaJAHbIX 3a/1a4, 3a7a4 U3 CMEXHBIX TUCIUIUINH;

BBIMIOJIHEHUSI U CAMOCTOSITEJILHOTO COCTaBJICHUS! aJTOPUTMHUYECKUX MPEANUCAHUI
Y UHCTPYKIMM Ha MaTeMaTU4YE€CKOM MaTepHuale; BHITOIHEHHS PACYETOB MPAKTUYECKOTO
XapakTepa; HCIOJIb30BaHHUS  MaTeMaTHyeckux (GopMyl H  CaMOCTOSITEIBLHOIO
cocTaBlieHUs (GOPMYIT HA OCHOBE OOOOIIEHHS YACTHBIX CIYYaeB U DKCIIEPUMEHTA;

CaMOCTOSITEIbHOM palOThl € UCTOYHMKaMu uHPoOpMauuu, OOOOUIeHUS U
CUCTEMATHU3aLUH MOJTYYeHHON HH(OpMaALINKY, THTETPUPOBAHMUS €€ B TUYHBIN OIIBIT;



MPOBEJICHUS J10KA3aTEIbHBIX PACCYKJICHHH, JOTUYECKOr0 000CHOBAHUS BBHIBOJIOB,
pa3NUYeHUs JIOKa3aHHBIX M HEAOKA3aHHBIX YTBEPKIECHUM, APTYMEHTUPOBAHHBIX H
AMOIMOHAIBHO YOESIUTEIbHBIX CYXKICHU;

CaMOCTOSITEIbHOM YW KOJUICKTUBHOM  JIESITEITbHOCTH, BKJIIOUYEHUS  CBOUX
pE3yAbTATOB B PE3yabTaThl pabOTHI TPYIIIbI, COOTHECEHUE CBOETO MHEHUSI C MHEHUEM
JIPYTUX YYaCTHUKOB YYE€OHOTO KOJUIEKTHBA U MHEHUEM aBTOPUTETHBIX HCTOUHHUKOB.

Coaepkanue Kypca
Kk yueOHuky JI.C. Atanacsina u ap.«I'eomerpus, 10-11»,
11 kaace (mpodmibHbIA YpoBeHb 3 4 B HeAeawo, Bcero 102 yac).

BekTops! B npocTpanctBe ( 94).

Bekrops! B npoctpancTse. KommnHeapHsle U KOMIUIaHapHBIE BEeKTOPHI. [lapanienbHbii
nepeHoc. I[lapannensHoe nmpoekTupoBaHue U ero cBoiictBa. [lapannenbHble MpoeKIuu
wiockux ¢uryp. M3o0paxkeHue MpOCTPAaHCTBEHHBIX (Guryp Ha 1uiockocTH. CeuyeHus
MHOTOIpaHHUKOB. McTopudeckue cBeieHusI.

MeToa KOOpAUHAT B pocTpaHcTBe (244).

[IpssMmoyrosibHasi cucTeMa KOOpPAMHAT B MPOCTpaHCTBE. PaccrosiHue MEXIy
TOYKaMU B TPOCTpaHCTBE. BekTopbl B mpocTpaHcTBe. JlnmHa BekTopa. PaBeHCTBO
BeKTOpOB. CJI0KeHnEe BEKTOPOB. Y MHOXKEHHE BeKTOpa Ha unciio. KoopauHatel BeKTOpa.
CkansipHoe pOu3BeICHUE BEKTOPOB.

Hunaunap, konyc, mwap (21 49)

OcHOBHBIE 2JIeMEHTHI cdepbl W mapa. B3aumHoe pacrmonokeHue cdepbl u
TUIOCKOCTA. MHOTOTpaHHUKH, BIHCAaHHBIE B cdepy. MHOTOrpaHHUKH, ONUCAHHBIC
okoJsio chepsl. Lmmmaap u koHyc. Uryphl BpamieHus.

Oo0bembl Tea (18 u).

[Tonsitue obObeMa U ero cBoicTtBa. OO0BEM IWIMHIPA, HPIMOYTOJIBHOTO
napautenenunena u npusmMbl. O0bem nupamuabl. O0beM KOHyca M yYCEUCHHOTO
koHyca. OObeM mapa u ero dacteil. Ilmomans MOBEpPXHOCTH MHOTIOTPAaHHHUKA,
AJIMHIpa, KOHYCa, yCeUeHHOro KoHyca. I1momnaas moBEpXHOCTH MIapa U €ro 4acTei.

IHoBTOopenue. Pemenue 3aaa4q (304).

TpeOoBanusi K ypOBHIO
MOATOTOBKH BbINIYCKHUKOB

B pe3zynomame uzyuenun mamemamuku Ha 6A3080M YPOBHE YUEHUK 00JIHCEH

3HaAMb/NOHUMAMb

e  3HAYCHHUE MATEMATHUYCCKOW HAYKH JUJIA PEIICHMS 3a7a4, BOSHUKAIOIINX B TCOPUHU H
MpakTHKe, INMHPOTYy M B TO K€ BpeMsS OrPAaHUYCHHOCTh IPHUMCHCHUS
MaTeMaTHYeCKUX METOJOB K aHAJIM3y M HMCCIICIOBAHHMIO IIPOIICCCOB U SBJICHUU B
MIPUPOJIe U OOIIECTBE;



e  3HAQYEHUE NPAKTHUKK W BOIPOCOB, BO3HUKAIOIIMX B CaMOH MaTE€MaTUKE I
(opMHpOBaHUS U Pa3BUTHUS MAaTEMaTHUYECKOW HAYKH; UCTOPUIO BOSHUKHOBEHHS U
pa3BUTHSA T€OMETPUN;

e  YHUBEpCAJIBHBI XapaKTEpP 3aKOHOB JIOTMKA MAaTEMAaTHYECKHUX PACCYKICHHU, HUX
MPUMEHUMOCTB BO BCEX 00JIACTAX YETOBEUECKOM AESITEIbHOCTH.

yMeTh

e  pacmo3HaBaTh Ha YepTexax U MOJENSAX MPOCTPAHCTBEHHbIE (POPMbI; COOTHOCUTH
TpeXMEepHbIE OOBEKTHI C UX ONMUCAHUSIMH, U300PAKEHUAMH;

e  ONUCHIBATh B3aMMHOE PACIIOJIOKEHHE NPSAMBIX M IUIOCKOCTEM B NPOCTPAHCTBE,
apeyMeHmuposams C80U CYHCOeHUs 00 IMOM PACHONONHCEHUU,

e  aQHAIM3MPOBATHh B MPOCTEHIIUX CIIydasX B3aUMHOE PaCIOJIOKEHUE OOBEKTOB B
IPOCTPAHCTBE;

e U300pa)kaTh OCHOBHBbIE MHOTOTPAHHUKHU; BBIMOJHATH YEPTEXKH IO YCIOBHUIM
3a1ay;

e cmpoumbs npocmeuuiue ceueHus Kyoa, npusmsl, NUpAmMuobsl,

e  pemaTh IUIAHUMETPUYECKHE U MPOCTEHIINE CTEPEOMETPUUYECKHE 3aJladyd Ha
HAXO0XJACHHE TreOMETPUUECKUX BETMYHH (JJIMH, YIJIOB, IJIOMIAEH);

e  HCHOJB30BaTh NPHU PELUICHUH CTEPEOMETPUUECKUX 3ajady IUIaHUMETPUYECKHUE
(baKTbl U METOIBI;

e IIPOBOJMTH JOKA3ATEIIbHBIE PACCYXKIECHUSA B XOJ€ PELICHUS 3a/1a4;

HCNO/Ib30BAaTh MNPUOOpPETeHHbIE 3HAHUS MW YMEHHA B IPAKTHYECKOH
HAeSITeJIbHOCTH U MOBCEAHEBHOM KU3HU JJIS:

e HcCIenoBaHUs (MOAEIUPOBAHMS) HECIOKHBIX TPAKTUUECKUX CUTYyaIlUi HA OCHOBE
U3Y4YEHHBIX (POPMYI U CBOUCTB PUTYD;

e  BBIYMCJIEHHUA IUIOIIA/EH TMOBEPXHOCTEW MPOCTPAHCTBEHHBIX TEJN MPU PELICHUU
NPAKTUYECKUX 3a]ay, MCHOJb3ysd TMpPU HEOOXOAUMOCTH CHPABOYHHKU U
BBIYHCIIMTEIbHBIE YCTPONCTBA.

IlepeyeHb y4eOHO-METOAUYECKUX CPEACTB 00yYeHUs,
0P (3;1eKTPOHHBIX 00pa30BaTEIbLHBIX PECYPCOB)

OcymecTBieHne MpeCTaBICHHON padouel TporpaMMbl TIPEIOIAraeT UCTOIb30BaHNE
CJIEIYIOIIETO y4eOHO-METOUIECKOTO KOMILJIEKTA:

e bypmuctpoBa T.A. I'eomerpus. 10 - 11 Kiaccel.  [Iporpammel
obmeoOpa3oBarenbHBIX yapexaeHuid. M., «IIpocsemienuey, 2009.

e Marematuka. COOpHUK MaTepualoB MO pean3aluuu (PpeaepalbHOr0 KOMIIOHEHTa
rOCYy/IapCTBEHHOTO CTaHAapTa o0mero obOpa3oBaHusi B 00IIe00pa30BaTEIBHBIX
yupexxaenusx Bonrorpaackoit o6nactu. — Bonrorpan: Yuurens, 2006.

o Amanacsan, JIL.C. I'eomerpus: yueOHuk s 10-11 k. oOmeoOpa3oBaTelbHBIX
yapexaenuin  [Tekct]/ JI.C. Artanacan, B.®. byry3os, C.b. Kagomiier u np..-
M.:Ilpocsemenue,2014.



o Anewuna, T.H.OOy4daroniue M NMpoOBEpOUYHbIC 3adaHusl mo reomerpun. 10-11 ki
[Tekct]: k yueOnuky JI.C. Aranacsna u ap./ T.H. Anemmuna. —M.: MuTemnexr-
Lentp, 1998.

o 3us, b.I. Jlunaktuueckue matepuanbl no reomerpuu mis 10 xi. [Tekct]/ B.I.
3uB.- M.: [Ipocsenienue, 2014.

JlomonmHuTenbHasd NJUTEPATYDa:

o FEsookumosa, H H.I'eometpusa B Tabnuiax u cxemax [Tekct]/ H.H EBnokumosa. —
CII6.: U3a. oM «Jlutepar, 2005.

e 3us, b.I' 3anauu k ypokam reometrpuu. 7-11 k. [Tekcr]/ B.I'. 3uB.-CII6.: HITO
«Mup u cembs-95», 2013r.

o Kopewrxosa, T.A. EI'3-2006. Matemartuka. TpenupoBouHbie 3a1anus [Tekct]/

T.A. KopemkoBa, B B Mupomun, H.B. IlleBeneBa. —M.: I[Ipocsenienne, Jkcmo,

2013r.
HNHTepHET-pecypChl
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http://edu.1september.ru/courses/11/010/#materials ToroBum k EI'D xopommctoB u
OTJIMYHUKOB
Ilenarornueckuii yHUBEpCUTET
http://www.mathnet.spb.ru/ - CaiiT snemenTapHoii MmateMaTiku Jmutpus ['yinuHa
http://alexlarin.net/ege/2012/trubeckoy c4.html - 3amgauu C4 TpyGerkoii
http://reshuege.ru/test - Pemienue TecToB 0OydJaromias CUCTEMa TECTUPOBAHHUS
http://reshuege.ru/ - Tects! on-naitn 2012
http://eek.diary.ru/p167090762.htm - Jluteparypa mns nmoaroroku k EI'D mo yactu B
http://alexlarin.net/param.html - 3agaum ¢ mapameTpammu

O060opvyIoBaHHE M NPHUOOPBI

- InTepakTuBHAs JOCKa
- [IpoekTop
- HabGop npe3enranuii
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Y4eOHO-TeMaTH4YEeCKOE IVIAHUPOBAHME 10 TeOMEeTPUH

B 11 kiacce

(3 u B Hexe0, Becero 102 4)

Paznen, Tema. Kon-Bo
4acoB | KOHTPOJb | 3a4€T MO | caMOCTOsI | TecThl
HBIC TeMe TEbHBIC
paboThI paboThI
(KP) (3) (CP) (T)
BEKTOPEHI B 9 1 1 1 1
I[TPOCTPAHCTBE
METO/I KOOPJIMHAT B 24 2 1 2 1
I[MTPOCTPAHCTBE
OUJIMHAP. KOHYC. IIAP. 21 1 1 2 1
OBBEMBI TEJI 18 1 1 1
IToBTOpEHUE Kypca 30 0 0 1 2
reomerpun 10-11 kacca.
ITonroroska k EI'D
Bcero 102 5 4 7 5

[TPUHATBIE COKPAIIEHUS B KAJIEHIAPHO-TEMATUYECKOI'O ITNTAHMPOBAHWN

Tun ypoka

dopma KOHTPOJIS

YOHM — ypok 03HaKOMJIEHHSI C HOBBIM MaTepUaIOM

MJI — maTeMaTUYeCKU JUKTAHT

Y31M — ypoK 3aKpeIIeHus] N3y4€HHOTO MaTepuaila

CP — camocrostensbHas paborta

VYII3Y — ypok npuMeHeHusl 3HaHUM 1 yMEHUNI

@O — ppoHTANBHBIH OnpOC

KV — koMOMHUpOBaHHBIN ypOK

I1P — npakTuyeckas paborta

K3V — koHTposb 3HaHMI U yMEHUN

JAM — nunakTudeckre MmaTepuabl

YOC3 — ypok 0600111eHUS ¥ cCUCTEMaTU3alliu 3HAHHH

KP — koHTpoJsibHas paboTa




IINTIAHUPOBAHUE YYEBHOI'O MATEPHUAJIA 110 'EOMETPUHN 11 KJIACC

KajennapHo-remaru4eckoe

(mpo¢dunbHBI ypOBeHb 00yUeHHs)

No Tema ypoka " Tun TpeGoBanus K ypoBHIO Bun Homarnee [ara npoBeneHust
n/m 3 ypoka HOJArOTOBKH KOHTPOJIS 3aJaHue
5 00yJaronuxcs
g
5]
2
5 IJ1aH ¢akr
o
1 3 4 5 7 8 10 11 12
BekTopsl B npocTpancTie (949)
1 | [lonsTue BeKkTOpA. 3 KY 3 H aT b: OIIpe/IEJIEHNE BEKTOpa B . 34, 35
PaBencTBO NIPOCTPAHCTBE, €r0 JUIMHBL. [IPaBUJIa Ne 320, 324
BEKTOPOB. CJI0KEHUS W BBIYUTAHUS BEKTOPOB. Okcnpecc- | . 36, 37
Cnoxenue u Kak OMpeNeNnsaeTcsl yMHOKEHUE BEKTOpa Ha KOHTposib | Ne 327 (0,
BBIUMTAHUE YHCIIO. - TIOBTO- r), 328 0,
BekTOpoB. CymMma VY M € T b: Ha MOJIENH TTapajuiesienuIe1a peHue 3350.
HECKOJIBKUX HAaXOJUTh COHAMPABJICHHBIE, [IpakTnyeck | m. 38
BEKTOPOB MIPOTUBOIIOJI0KHO HAIpaBJICHHbIC, PaBHbIC as pabora | Ne 339, 341
YMHOXEHHE BEKTOpa (20 mun0
BEKTOpa Ha YHUCJIO. HaXOJUTh CYMMY U Pa3HOCTb BEKTOPOB C CP Neo 21
MIOMOIIBIO TIPABUJIA TPEYTOJIbHUKA U M
MHOT'OYTOJIbHUKA.
BbIpaXkaTh OJIUH U3 KOJUIMHEAPHBIX
BEKTOPOB Yepe3 APYromu.
2 | KommnanapHsie 3 | YOHM | 3 H aTb: onpeneieHre KOMIJITAHAPHBIX (O[0) . 39
BEKTOPBI KY BEKTOPOB. IPABUJIO NIapajuIeIICIUIIEAA. M Ne 336, 357
IIpaBuiia YOC3 | Teopemy 0 pa3noxKeHHUH JII0OOOT0 BEKTOpa M Ne4 | m 40
napajuiesenumnena 10 TPEM HEKOMIUIAHAPHBIM BEKTOPaM. (20 mun) | Ne 335 (6,
Pasnoxxenune Y M e T b: Ha MOJIEIIU NapaJlIeIeIuneaa YO B), 359
BEKTOpa 10 TPEM HAXOJIUTh KOMIUIAHAPHBIE BEKTOPBI: m. 41




HCKOMILIaHAPHBIM
BEKTOPaM.

BBIIIOJIHATDH PA3JIOKCHUC BECKTOPA 110 TPEM
HCKOMILUIaHAPHBIM BCKTOPAaM Ha MOJICIN
mapaiieJICrIicAa. BbIIIOJTHATb CIIOKCHU A
TPEX HCKOMIIJICHAPHBIX BEKTOPOB C
IMOMOIIBIO ITpaBUJIa Mapajiicjacuuicaa

Ne 362, 364,
365

IMoaroroBka K IIpoBep | ¥ M € T b: HAa MOAEIISIX MApAJIIETEIUTIENAA U KP Ne 5 m. 54-41
KOHTPOJILHOM Ka TPEYTrOJIbHOW NPU3Mbl HAXOIUTH JIM
pabote 3HAHHUM | COHAINPABJIEHHBIE U MPOTHBOIOJIOKHO (40 mun)
u HaIlpaBJIEHHbIE, paBHbIE BEKTOPbI; HA
KonTpoabHnasn YMEHMH | MOJEINSX MapajjiesorpaMMa, TpeyrojbHUKa
padora Ne 5 o BBIpaXKaTh BEKTOP 4epe3 J1BA 3aJaHHBIX
teMe: «BekTopbi» BEKTOpA; Ha MOJEIH TETPa’pa,
napajuliesienune/1a packiiaplBaTh BEKTOP MO
TPeM HEKOMIUIAHAPHBIM BEKTOPaM.
MeToa KOOPpAMHAT B IpocTPaHCTBE (24 1)
[IpssmoyronpHas YOHM | 3 HaTb: aIrOpUTM pa3iioKeHHUs] BEKTOPOB YO Ne 409, 413,
CUCTEMA KOOPJIAUHAT KY 10 KOOPJIMHATHBIM BEKTOPaM. CP Ne 1 415
B IIPOCTPAHCTBE. YOHM | anropuT™msbl CIIOXKEHUS IBYX U OoJiee M Pazobpats B
Koopaunatsr BEKTOPOB, ITPOMU3BEICHNE BEKTOPA HA YHCIIO, (15 mun) y4aeOHHKE
BekTopa [elicTBus pPa3HOCTH JIBYX BEKTOPOB. IPU3HAKU 0
HaJ BEKTOpaMu KOJUITMHEAPHBIX U KOMIUTAHAPHBIX BEKTOPOB
CBs13b MeXy Y M e T b: CTPOUTH TOUKH 110 UX
KOOpJIUHATAMHU KOOpJMHATaM, HaXOAUTb KOOPIUHATHI
BEKTOPOB U BEKTOPOB
KOOpJIUHATaAMH IPUMEHSITh UX MPHU BBITOJIHEHUN
TOYEK yIpaXHEHU
JOKa3bIBaTh UX KOJUTMHEAPHOCTh U
KOMIUJIAaHAPHOCTh
[Ipocreiimme Kom06un | 3 H aT b: GopMyIbl KOOPIAUHAT CEPEAUHBI CP Ne 2 m. 48 B. 8
3a/1a4d B UPOBaH | OTpe3Ka, GOpPMYIIbI ATUHBI BEKTOpA U M c. 126
KOOpAMHATAX HbIl | PACCTOSAHMS MEXAY IBYMs TOYKAMM. (15 mun) Ne 417,418
YPOK | aNropuTM BBIYMCIICHUS JJIMHBI OTPE3Ka, Teoperunuec . 46-49
KOOpJMHAT CEPENNHBI OTPE3KA, IOCTPOEHUS | KHH OIIPOC Ne 427,
TOYEK 10 KOOpJAMHATAM. 431 (B, 1)




VY M e T b: IPUMEHSATh YKa3aHHbIE (POPMYIIBI
JUISl pELLIEHUs] CTEPEOMETPUYECKUX 3a/1a4
KOOPAMHATHO-BEKTOPHBIM METOA0M
IIPUMEHATH AJITOPUTM BBIYMCIICHUS JIJIUHBI
BEKTOPA, JJINHBI OTPE3Ka, KOOPAUHAT
CEPEIMHBI OTPE3KA, MOCTPOCHUS TOYEK 110
KOOPJMHATAM IIPU PEIICHUH 3a1a4.

6 | CkamsapHoe YOHM | U M e T b ipesicTaBlIeHHE 00 YIiie MEXKTY YO m. 50, 57
MPOU3BEICHUE BEKTOpPaMH, CKaJISIPHOM KBaJpaTe BEKTOpa. No 443, 447,
BEKTOPOB VY M € T b: BBIUUCIATH CKAJISPHOE 450
CkansipHoe V31M | npou3BeIeHUE B KOOpANHATAX U KaK CP Ne 3 m 52 c. 127
MPOU3BEJICHUE MPOMU3BEJICHHUE JJINH BEKTOPOB Ha KOCUHYC M B. 11,12
BEKTOPOB yriia MeXIy HUMH; HAXOJAUTh YTOJl MEXIY (15 mun) Ne 459, 466

BEKTOPAMH 110 KOOPAUHATAM; IPUMEHSITh
(hopMyIIBI BEIUUCTICHUS yTiIa MEXKTY
TIPSIMBIMU

7 | [Ipocreiimue KY 3 HaTb: pOpMY HaAXOXKJIEHUS CKATSIPHOTO [TpoBepka | Ne 468 a, 0,
3a7a44 B NIPOU3BEICHUS BEKTOPOB. JomaniHero | B,471
KOOPAMHATAX VY M € T b: HAXOIUTh YTOJ MEXK]y PSIMOU U 3a/1aHus

IIJIOCKOCTBIO.
8 | JIBmwxkeHue Komb6un | UMeTh npencTaBieHne 0 Kaxa0oM U3 BUIOB N3obpaxken | m. 54-57
WpOBaH | JIBM)KEHUU: OCEBasl, IEHTpaJIbHas, ne kaxxmoro | Ne 478, 485
HbIIl | 3epKajibHasi CHMMETPHUS, MapalIeIbHbIN BHJIA
YPOK | IepeHoc, JIBUKECHUS
Yy M € T b BBIIIOJHSITH NOCTPOCHUE (DUTYPHI, o,
CUMMETPUYHON OTHOCUTEIBHO OCU KOHTpPOJIEM
CUMMETpHUH, LEHTPA CUMMETPHH, YUUTENSA
IJIOCKOCTH, NPU NapaJIJIEIbHOM IEPEHOCE
9 | Pemenue 3agau VY3UM | ¥V M €T b: OPUMEHITh METOJ, KOOPAUHAT
METOJIOM KOOpJUHAT NP PELICHUN 3a]1a4

10 | Bauer mo Teme Ypok- | 3HaTb: GOpMYIBI CKAIIPHOTO Ne 407 a, B
«Bekrop» 3a4eT | IPOU3BEIACHUS BEKTOPOB, JJIMHBI OTPE3Ka, 509

11 | KonTpoabHas VII3Y | xoopauHAT cepeauHbI OTPE3Ka, YMETh
padora Ne 2 o IIPUMEHSATH IIPU UX PELIEHUU 3324 KP Ne2 IToBTOpUTH
TeMe: «MeTton BEKTOPHBIM, BEKTOPHO-KOOPAUHATHBIM JIM Ne 510,




KOOpIUHAT croco0aMH. (40 MuH) 512 (a, 1)
Y M €T b: CTPOUTH TOYKH B IIPAMOYIOJIBHOU

Amnanus CUCTEME KOOPJMHAT M0 3aJJaHHbIM

KOHTPOJIbHOU KOOpJAUHATaM

paboThI

Huannap, konyc, map (21 1)
12 | Hunmunap YOHM | Nmeth nipescTaBieHue O HUIUHAPE. YO n. 59 B. 1-3

V¥ M e T b: pa3nuuaTh B OKPYKaIOILIEM MUpPE c. 152
IPEIMEThI-LUINH]IPbI, BBIITOJIHATD YEPTEXKHU Ne 523, 527
10 YCJIOBHIO 3a7a4u (a)

13 | Hummsap KY Y M € T b: HAXOIUTH TJIOIIAH OCEBOTO [Mpaktuueck | Ne 529, 530
[Tnomanp CEUYCHHS IIUIUHIPA, CTPOUTH OCEBOE as pabora | 1. 60B.4
ITOBEPXHOCTHU CEYEeHHE LIUINHAPA Ha c. 152
HWIHHAPA 3 HaTb: GopMyIbl TUIOMIAAN OOKOBOW U noctpoenue | Ne 537, 541

MTOJTHOW MTOBEPXHOCTH HUJIUHAPA U YMETh UX CEYEeHU I
BBIBOJIUTD; UCIIOJIB3YS (POPMYJIBI, (10 mun)
BBIYHCIIATE S OOKOBOM M TTOJTHOM CP Ne 7
MTOBEPXHOCTEN M
(15 mun)

14 | Konyc VIIH3 | 3 HaT b: 37IeMEHTHI KOHYCa: BEpPIIIUHA, OCh, (010) m. 61 (10
ITmomans KY o0pa3yroras, OCHOBaHHUE: CP Ne 8 TIJIOIA N ) B.
MMOBEPXHOCTH YOHM | sneMeHThl yCEYEHHOr0 KOHyca M 5,6¢.
KOHYcCa (dhopmysl IO M OOKOBOM M TIOJIHOM (15 mun) | 152
YceueHHbI KOHYC MMOBEPXHOCTU KOHYCA U YCEUYEHHOTO KOHYCA. Ne 550, 554,

Y M € T b: BBIIIOJIHATH MIOCTPOCHHUE KOHYCA U 558
€ro CEYEHUs1, HaXOUTh FIEMEHTHI 1. 63
pacro3HaBaTh Ha MOJICTISX, H300pakaTh Ha Ne 567, 561
yepTexax m. 62, 63
pelaTh 3aJja4u Ha HaX0XKJICHUE TIOIIAI! Ne 562, 563,
MOBEPXHOCTU KOHYCa M YCEUEHHOTO KOHYCA. 572

15 | Cdepa u map YOHM | 3 H aT b: onpeaeneHue cgepsl U mapa. YO 1. 64, 66
Y M € T b: OIpeensaTh B3aUMHOE ITpoBepka | Ne 574 a, B,
pacrnosoxkeHue cdep U MmIoCKOCTH. JomariHero | 575

Ccepa u map Y3UM | 3 HaT b: CBOICTBO KacaTelbHOM K cdepe, 3a1aHUs Ne 584, 587




9TO COOOH MPECTaBIIAET PACCTOSHUE OT . 65, 67
1eHTpa chepsl 10 MIOCKOCTH CEUCHHUS. Ne 577 a, B,
VY M e T b: pemarthb 3aJjauu 10 TeME. 580, 583
VYpaBuenue cepsl YOHM | 3 HaT b: ypaBHeHUE CEPHI. CPNe 10 | m. 68
VY M € T b: COCTaBJIATh ypaBHEHUE CPEPHI 1O IM Ne 594, 597
KOOPJMHATAM TOYEK; PEIIATh TUIIOBBIE (10 mun)
3a/1a4y 110 TEME o0
[Tnomans cheps KY 3 HaTb: PopMyITy IIIOMIAIN CHEPHI.
VY M e T b: IpUMEHATH HOpMYITy TIpH
pelIeHNH 33a1a9 Ha HaX0XKJICHHE TUIOMIaIN
cdepsl.

16 | Pemenue 3agau 1o YOC3 | V M e Tb: pemiaTh TUTIOBBIC 33/1a4H, CP Ne 11 Ne 594, 622
teme «Cdepa u MIPUMEHSITH MOJTyYEHHBIC 3HAHUS B M
map» YKU3HEHHBIX CUTYalMIX (15 mun)

17 | 3ager o Teme YOC3 | V M e Tb: pemiate TUIOBBIE 3a7a4uu 110 Teme, | M/ Ne 3 | Ne 623
«unuuap, KoHYC, HCIIOJIb30BATh MOJYYCHHBIE 3HAHUS TS M
map» WCCIEA0BaHUS HECIOKHBIX MPAKTHYECKUX (20 mun)

CUTYallUi

18 | IToaroroBka K YK3V | 3HaTb: 37eMeHTHI IIWIMHpA, KOHYCa, KP Ne 3 . 64-68
KOHTPOJILHOM ypaBHeHue cdepbl, opMyibl O0KOBOH U M No 627
pabote MTOJTHOW MTOBEPXHOCTEN (40 Mun)
KonTpoabHast
padora Ne 3 no
teme: «Llunmunap,

KOHYC, 11ap»
Oo0bembl Teu (18u4)

19 | O6vem YOHM | 3 HarT b: hopMynsl 00beMa YO n. 74-75
MPSIMOYTOJIBHOTO VII3Y | npsAMOYroJIbHOrO NapajuiesIenuIea. CP Ne 13 | Ne 648 B, T,
napajuieenumesa. TeopeMy 00 0ObeMe MPSIMO PU3MBI. M 651
O0beM npsmMoit VYV M e T b: Hax0UTh 00beM Ky0a 1 00beM (15mun) |B.1c. 178
IIPU3MBI IIPSIMOYTOJIBHOTO ITapajuleIICIUIIea. (O[0) Ne 653,
O0bem nmIMHApA pelars 3a1a4u ¢ UCIO0JIb30BAHUEM 658 1. 76 B.
OObeM HaKJIOHHOU (bopMmybl 00beMa IPSIMON TPU3MBI 2
IIPU3MBI c. 178




Ne 659 0,

662
20 | O6beM nupaMuIbI YOHM | 3 HaT b: METOJ BBIYHMCIICHUS 00bEMa Yepes o0 . 80
OTIPEECIICHHBIN HHTErpal. Ne 684 6,
VY M e T b: IPUMEHSTh METOJ1 JUIsl BHIBOIA 686 a, 695 6
(dopmyibl 00beMa TMPaMHUJIbI, HAXOIUTh n. 74-80
00BbeM NHUpaMu/Ibl, HAXOAUTh 00BEM B.4-5c. 178
UPAMM/IBI Ne 691, 696
Pemrenue 3amau mo YK3V | 3HaTb: popmMyibl 00BEMOB. CP Ne 16
Teme «O0bemM Y M € T b: BEIYUCIIATh 00BEMBI M
MHOTOTPaHHUKA» MHOT'OYTOJIBHUKOB (15 mun)
O6beM KoHyca YOHM | 3 HarT b: GopMysl. [TpoBepka | m. 81 B. 8
VY M e T b: BBIBOAUTH (GOPMYIIBl 00bEMOB nomarsero | c. 178
KOHyCa M yCE€YEHHOTO KOHYCa, peliaTh 3a/1aHus Ne 701
3a/1auv Ha BBIYKCIICHHE 00BEMOB KOHYCa U m. 77, 81
YCEYEHHOT0 KOHyca Ne 706, 745
Pemenue 3amgau mo YOC3 | 3HaT5b: Gopmyisl 00HEMOB. [Tposepka
teMe «O0beM Ten Y M e T b: pemars npocTenmme 3amay CP
BpaLLECHUSD) CTEpEOMETPUYECKHE 3a]]aull Ha HAXOXKICHUE
00BEMOB.
21 | KonTpoJbHasi YK3VY KP Ne 4 Ne 747
padora Ne 4 no M
Teme: «O0beMBI (40 Mun)
T
Ananu3 KP Ne 4. YOHM | 31 aTtb: hopmyrry oobema mapa. YO m. 82
O06bem mrapa. Y M € T b: BEIBOAUTH GOPMYITY C TTOMOIIIBIO Ne 711, 712
OIPEIEIIEHHOT0 UHTErpaja U UCI0JIb30BaTh
ee IpH pelleHUH 3ajad Ha HaX0XKJICHHUE
o0bema mapa.
22 | O6wpeM mapoBoro KY W M e T b peAcTaBICHKE O APOBOM IIpoBepka | m. 83 B. 12-
CErMEHTa, I1apoBOro CerMeHTe, I1apoOBOM CIEKTpE, CJoe. nomanisero | 14 c. 178
CJIOS ¥ IAPOBOTO 3 HaT b: opMylly 0OBEMOB ITHX TEIl. 3a/1aHUs Ne 722,723

CIIEKTpa.

VY M e T b: pemarh 3a1a4n Ha HaXOK/JIEHUE
00BEMOB IIaPOBOTO CJIOS, CEKTOPA,
CerMeHTa




[Tnomans cheps YOHM | 3 HarT b: hopmyny maomaan cepsl. @0 m. 84 B. 12-
Pemrenue 3amau mo YOC3 | Y M e T b: BRIBOJUTH GOPMYITY TUIOIIAIN [IpoBepka | 14 c. 178
teme «O0beM mapa. cdepsl, penath 3a7a4i Ha BEIYUCIICHHE 3a1a4 Ne 722,723
[Tnomans chepb» TI0IIAH chepbl Ne 760
23 | Penienue 3a1a4 1o YOC3 | Ucnonb3oBaTh NpHOOPETECHHBIC 3HAHUS U CP Ne 19 | Ne 750, 753
teMe «O0beM 1mapa YMEHUS B PAKTUYECKOU EATEIbHOCTH IS M
U €ro 4acTen» BBIUHCIICHUS 00bEM 11apa U IJIOIAIU (20 mun)
cepsl
24 | 3ager mo Teme Ypok- | 3HaTb: GOPMYIBI U YMETh Teoperuuec | Ne 762
«O0BemM» 3a4eT | UCHOJIb30BATh UX MIPH PEIICHUH 33]a4 KHUH o1pocC
KonTpoabHnasn YK3VY
padota Ne 4 o
TeMe: «O0beMbl
niapa v ero 4yacren»
Hrorosoe noBropenue (30 4)
25 | TpeyroibHUKH YOC3 | 3HaT b: BUJIbI TPEYTOJIBHUKOB, YO Koncnekr
METPHUUYECKHE COOTHOILIEHUS B HUX
Y M € T b: IPUMEHSATH CBOMCTBA MEIHAH,
OHMCCEKTPUC, BBICOT, COOTHOILICHUS,
CBSI3aHHbBIE C OKPYKHOCTBIO
26 | YeThIpeXyroJbHUKH YOC3 | 3HaT b: METPUYECKUE COOTHOIIICHUS B YO Koncnekr
napajuiesiorpaMmme, Tparnennu.
VY M e T b: IPUMEHSTh UX NPU PEUICHUH
3a/1a4
27 | OKpYXHOCTh YOC3 | 3 Hart b: CBOWCTBA KacaTEeIbHBIX, YO Koncnekr
IPOBEJCHHBIX K OKPY>KHOCTH, CBOICTBO
XOPJ; YIJI0B BIMCAHHBIX, IEHTPAIbHBIX;
VY M e T b: IPUMEHATD UX MPU PELICHUH
3a/1a4 10 JaHHOM TeMe
28 | Bzaumuoe VY M e T b: pemaTh 3a/1a4u 1Mo TeMe Tect-6, Tect-6,
pacmooxxeHue «B3aumMHOe pacnoiokeHue NpsMbIX U | B. Il B.
MpsAMBIX U IJIOCKOCTEM» U aHAJIU3UPOBATh B3aUMHOE I1.N. IL.N.
IJI0CKOCTEHN pAacIoIoKeHUe MPSIMBIX U MJIOCKOCTEN ANTBIHOB ANTBIHOB
(M.: dpoda, | (M.: dpoda,
2013) 2013)




29 | Bexropsl. Metonq 3 HaTb: pacCHoJIOKEHUE BEKTOPOB 110 IIpaktukym | IIpakTukym
KOOpJUHAT KOOpPJIMHATHBIM BEKTOpaM, AEUCTBUSI HAJ| 1o 1o
BEKTOpaMH, YpaBHEHUE IIPSIMOH, pELIEHUIO PEILIEHUIO
KOOPJMHATBI BEKTOPA; KOOPIUHATHI 3a1a4 3aj1a4
CepEeaUHbI OTPE3Ka, CKATAPHOE (Tect-5, (Tect-7,
IIPOU3BE/IEHUE BEKTOPOB, POpMYITy IS I B.,c. 20 I B, c. 28
BBIYMCIICHHS YIJIa MEXKy BEKTOPAMH U IL.N. I1.1.
IIPSIMBIMU B ITIPOCTPAHCTBE. ANTBIHOB ANTBIHOB
VY M e T b: pemath 3a1auu koopauHaTHEIM B | (M.: [Ipoda, | (M.: Apoda,
BEKTOPHO-KOOPIMHATHBIM CITOCOO0aMU 2013)) 2013))
30 | MHOTOTpaHHUKH 3 HaTb: NOHATHE MHOTOI'PaHHUKA, Bapuant Ne 765
(hopMyIIBI TUIOIIAN TIOBEPXHOCTH U EI'D
00BeMOB 2014r.
VY M e T b: pacrio3HaBaTh U U300pakaThb
MHOTOTPaHHUKH; pelaTh 3a7auu Ha
HaxOKIEHHE IUIOIaad 1 00beMa
31 | Tena BpameHus 3 H aT b: ONIPEAEIICHNUs, IEMEHTHI, Bapunant Ne 758,767
(hbopMyIIBI TUTOIIAN TIOBEPXHOCTH U El'D
0o0BeMa, BUbI CCUCHHIA. 2014r.
VY M e T b: UCHIOJIB30BATh NPUOOPETECHHBIE
HAaBBIKU B IPAKTUYECKOM AESITEIBHOCTHU IS
BBIYHCIIEHUS! 00BEMOB U IUIOIIA e
TTOBEPXHOCTH.
32 | Pemenue Y M € T b: UCITOJIB30BATh IPUOOPETECHHBIE
CTEPEOMETPUUYECKUX HAaBBIKH B IIPAKTUYECKOM AESATEIBHOCTU IIPU
33 | 3agau, BKIIOYast pELIEHUN CTEPEOMETPUYECKUX 3aa4
3agauyu u3 KUM
EI'D
34 | MroroBas VYK3VY | V¥V Mme Tb: pacrio3HaBaTh Ha UepTekKax u KP Ne 5 Bapuant
KOHTPOJIbHASA MOJIETISIX IPOCTPAHCTBEHHBIE (POPMBI, M EI'D
padora no peraTth NpoCTEUINE CTEPEOMETPUUYECKIE (40 Mun) 2007r.
CTEPEOMETPUHU 3a/1a4u
Amnanus UToroBomn Ypok- | Y M e T b: HCIIOJIB30BATh IPUOOPETEHHBIE
KP. KOHCYJIb | 3HAHUS U YMEHMSI B IPAKTUUYECKOU

3aKII0UYNTEIbLHBIN

Talus

ACATCIBbHOCTH JJIA UCCIICAOBaAHUA




YPOK

HECJIOKHBIX IPAKTUYECKUX CUTyallull Ha
OCHOBE M3YUEHHBIX ()OPMYJ U CBOICTB

(uryp
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