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Conep:xxanue

[Tacnopt paboueil nporpaMMbl

IlosicuuTeTbHAd 3aIUCKa
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o0pa3oBaTeIbHBIX PECYPCOB)

Conepxanue ydeOHOro Kypca

TpeGoBaHus K YPOBHIO MOJITOTOBKH 00 y4aIOIIUXCS

[lepedyenbp yueOHO-METOAMYECKUX CpelcTB 00ydeHus:, DOP (31eKTpOHHBIX

6. Ilepeuenn 00sA3aTENbHBIX TAOOPATOPHBIX, MPAKTUYECKUX, KOHTPOJIbHBIX U

JIpYTruX BUJIOB paboT

7. Cnucok nurepaTyphl

8. YueOHO-TeMaTHyecKoe TUIaHUPOBAHUE

9. KanennapHo-TeMaTHyecKHil 1jiaH

IHacnopTt paGo4eil mporpaMmmsl

Ha3Banue, aBTOp M TroA WH3IaHUA
npeAMeTHOH Yy4e0HOl mNporpamMmbl
(mpuMepHOii, ABTOPCKOIi), HA OCHOBeE
KOTOpoH  pa3paborana  Pabouas
nporpamMmma

[Iporpamma: bypmuctpona T.A. I'eomeTpus.
10- 11 xmnaccel [Iporpammel
00111e00pa3oBaTeNbHbIX YUpexaeHU. M.,
«ITpocsemenue», 2009.

YyeOHuKu

JI.C. AtanacsH, B.®. byry3os, C.b. Kagomiies,
JI.C. Kucenes «I'eomerpus 10-11». Mockaa,
«ITpocsemenue» 2013r

O0BbEéM yueOHOr0 BpeMeHH 68 yacos
Pesxkum 3ansaTuit 2 yaca B HEJEJII0
YpoBeHb 00yueHHs 0a30BbBIN

HOACHUTEJIBHAS 3AIIUCKA




JlanHast pabouass mporpamma 1o reomeTpuu misg 11 kmacca paspaboraHa Ha
ocHoBe IlpumepHoli mporpaMmbl cpeaHero (MOJHOro) oOmero o0pa3oBaHUs TIO
MatemaTuke (0a30BbI YpOBEHb), C y4eTOM TpeOoBaHUU ¢eaepaibHOr0 KOMIIOHEHTA
rOCYJapCTBEHHOTO CTaHJapTa cpeaHero (MOJHOTO) oOmrero o0Opa3oBaHUs C
HCIIOJIb30BAHUEM PEKOMEHAALUNA aBTOPCKOM IIPOrPaMMBbI
JI.C. AraHacsHa.

Pabouas nmporpamma paccuntana Ha 68 yacoB 00Oy4eHHUS.

B paboueit nporpaMme npeaycMOTPEHO 5 KOHTPOIBHBIX paloT.

KoHTponbHBIE pa0bOTHI 3aBEpIIAlOT M3YyYCHHE pa3eioB: « BeKTopbl B MPOCTpaHCTBE,
«Metoa KoopAWMHAT B TpocTpaHcTBe», «llummHap, konyc, mapy», «OO0bEeMbI Tem».
[TpoMesxyToUHast aTTeCTaIMs TPOBOUTCS B COOTBETCTBUU C YCTABOM IITKOJIHI.

Tema «Bexrtopbe» BritoyeHa B Kypc reomerpuu 1l-ro kmacca ¢ LembiO
JIOTUYECKOTO TIPOJOJDKEHHUS U3yUeHUsT TeMbI «MeToI KOOPIUHAT B MPOCTPAHCTBEY

N3yuenue reomerpun B 11 Kiracce HampaBiIeHO HA JIOCTHXKCHHE CIICTYFOIIMX
(SI(S)78

® pa3BHT MU € JOTMICCKOTO MBINIJICHUS, TPOCTPAHCTBO BOOOpAKCHUS U
WHTYWUIIMM, KPUTHYHOCTH MBIIUICHUS Ha ypPOBHE, HEOOXOIAMMOM  JIJIst
IPOJOJKEHUSI 00pa3oBaHUS M CAMOCTOSITCIbHOM JEATEIbHOCTH B 00JacTH
MaTEMaTUKH U €€ IPOU3BOJIHBIX, B OyayIiel npodecCHOHaIbHOM eI TeIbHOCTH,

¢ BOCHHTAaHM € CPEJACTBAMU TCOMETPUHU KYJIBTYPHI JUYHOCTH: OTHOIICHUS K
MaTeMaTUKE KaK YacTH OOIICUEIOBEYCCKOM KYJIBTYPBHI.

3agadu KYpCareoMETPHUH JUIS JTOCTHKCHHS TIOCTABJICHHBIX IIEJICH:

® CHCTEMAaTHYECKOC M3yUYEHUE CBOMCTB TEOMETPUUCCKUX TEII B POCTPAHCTBE;

e (opMHUpOBaHHME YMEHMS TPUMEHATH T[OJYYEHHBbIE 3HAHUS IS pelIeHUs
NPAKTUYECKUX 3a]ad, MPOBOAHUTH JOKA3aTeNbHBbIE PACCYXKACHHS, JIOTHYECKU
00OCHOBBIBaTh BBIBOJBI JUISl HW3YYEHHUS IIKOJBHBIX €CTECTBEHHOHAYYHBIX
JTUCIUIUIMH Ha 6230BOM ypOBHE.

O6mey4yeOHbIE YMEHNSI, HABBIKH U CIIOCOOBI 1eSITeJIbHOCTH

B xome ocBoeHHs conepkaHHS TE€OMETPUYECKOro OOpa3oBaHUS —ydalluecs
OBJIQJICBAIOT  PA3HOOOpPA3HBIMH  CIOCOOAMHU  JIEATEIIBHOCTH, TNPHOOPETAIOT U
COBEPIIEHCTBYIOT OIIBIT:

MIOCTPOCHHSI W UCCJECNIOBAaHHUS MAaTEMAaTUYECKUX MOJENeH JUIsl OIMUCAaHUus U
pEIICHHs MPUKIIAIHBIX 3a/1a4, 3a/1a4 U3 CMEKHBIX JUCIHUILINH;

BBITIOJTHEHUSI U CAMOCTOSITEIBHOTO COCTABIICHUS aJITOPUTMUYECKUX MPEAMUCAHUI
Y UHCTPYKIIMH Ha MaTeMaTHYECKOM MaTepHalie; BHIMOJTHEHUS PACYETOB IPAKTUIECKOTO
XapakTepa; HWCIOIb30BaHUS  MaTeMaTHYEeCKUX GOpMYyIT H  CaMOCTOSTEIHLHOTO
cocTaBjeHUs GopMysT Ha OCHOBE 000O0IEHNS YaCTHBIX CIIy4aeB M SKCIIEPUMCHTA;

CaMOCTOATENLHON paboOThl C HCTOYHMKAMU HWHPOpMAIK, O0O0O0OIICHUS U
CUCTEeMaTH3alliY TTOTy4YeHHOW HHPOPMAIIH, MHTETPUPOBAHUS €€ B JIMYHBIN OIIBIT;

IIPOBEJICHUS JTIOKA3aTEeIbHBIX PACCYKICHUI, JIOTHYECKOTO0 0OOCHOBAHMS BHIBOJIOB,
pa3TUYCHHs JOKA3aHHBIX W HEJAOKA3aHHBIX YTBEPXKIACHUM, apryMEHTHPOBAHHBIX U
HOMOIMOHATLHO YOSIUTEIbHBIX CYKICHUMN;

CaMOCTOATETTLHOM W KOJUICKTUBHOW  JCSATENBHOCTH, BKIIOUEHUS  CBOUX
PE3YNIBTATOB B PE3yJbTAaThl paOOTHI TPYIIIBI, COOTHECEHUE CBOETO MHEHUS C MHEHUEM
JPYTHX Y9aCTHUKOB y4E€OHOTO KOJIJICKTHBA M MHCHUEM aBTOPUTETHBIX HCTOYHHUKOB.

Conep:xanue Kypca



Kk yueOHuky JI.C. Atanacsina u ap.«I'eomerpus, 10-11»,
11 knacc (6a30Bblii ypoBeHb 2 4 B He/e10, Bcero 68 uac).
BexTopsl B npocTpancTBe ( 64).
BekTopsl B poctpancTBe. KomnHeapHble U KOMIUIaHapHbIE BEKTOpHI. [lapamienbHbiil
nepeHoc. [lapannenbHoe npoexkTupoBaHUE U €ro cBoiicTBa. [lapainenbHble NPOEKUUU
mwiockux ¢uryp. M300paxkeHne NpoCcTpaHCTBEHHBIX Quryp Ha miockoctu. CedeHus
MHOTOTpaHHUKOB. MlcTopryeckue cBeeHus.

Metoa koopauHaT B npoctpancrTse (154).

[IpsMoyrospHast cucremMa KOOpPAMHAT B MPOCTpaHCTBE. PaccrosHne Mexay
TOYKaMHU B NPOCTpaHCTBE. BekTopbl B mpocTtpaHcTBe. JlnnHa BekTopa. PaBeHCTBO
BEeKTOpOB. CI105K€HHE BEKTOPOB. Y MHOKEHHUE BEKTOpa Ha yncio. Koopaunars! BekTopa.
CkansipHOE IPOU3BENCHUE BEKTOPOB.

Huanuap, konyc, map (15 1)

OcHoBHbIE 37IeMEHTHI cdepbl U mapa. B3aumHoe pacnosoxxeHue cdepsl U
IUIOCKOCTU. MHOrorpaHHUKH, BIHCaHHbIE B cdepy. MHOrorpaHHUKH, ONUCAHHBIE
okoJio cepsl. Lunuuap u xkonyc. @urypsl BpaieHus.

O6bembl Tea (12 v).

[Tonsitue ob6vema u ero cpoiicTBa. OOBEeM IWIMHAPA, MNPSIMOYTOJHHOTO
napauienenunena u npusMbl. O0bem nupamuabl. OO0beM KOHyca M YCEUYCHHOTO
koHyca. OObeM mapa u ero yacteil. [lnomanes NOBEPXHOCTM MHOTOTPaHHUKA,
IWIMH]Ipa, KOHYCa, YCEUeHHOTo KoHyca. [liomanb moBepXHOCTH Iapa U ero 4yacTeil.

IToBTOpenue. Pemenue 3aaayq (204).

TpeOoBanusi K ypOBHIO
MOATOTOBKH BbINIYCKHUKOB

B pe3ynomame uzyuenus mamemamuku Ha 6A3060M YPOBHE YUEHUK O0JIMHCEH

3HAMb/NOHUMAMD

e  3HAYCHHE MATEMAaTHUYCCKOW HAYKH JJIS PEUICHHUS 3a/1a4, BO3HUKAIOIIMX B TCOPHH H
NpakTHKe, IMUPOTYy W B TO JKE€ BpeMsS OrPAaHWYECHHOCTh TPHUMCHCHUS
MaTEeMAaTHICCKUX METOJOB K aHAJIM3Yy M WCCIICIOBAHHIO MPOIIECCOB W SIBJICHHUIA B
IPUPOJIE U OOIIECTBE;

e  3HAUCHHUC MPAKTUKA W BOIPOCOB, BO3HHKAIONIMX B CAMOH MaTEMaTHKE IS
(GopMUPOBaHUS U PA3BUTHI MATEMaTUYCCKOW HAYKH; UCTOPHIO BOSHHKHOBEHUS U
pa3BUTHS TEOMETPUH;

e  VHHUBEpPCaJIbHBIA XapakTep 3aKOHOB JIOTMKH MaTEMaTHYCCKHX PACCYKICHHMA, UX
NPUMEHUMOCTD BO BCEX 00JIACTSIX YEIOBEUYCCKON JACSTSIHLHOCTH.

yMeTh

e  pacmo3HaBaTh Ha YepTekKaX M MOJENAX MPOCTPAHCTBEHHBbIE (POPMBI; COOTHOCUTD
TPEXMEPHBIE OOBEKTHI C UX OMUCAHUAMU, U300pAKECHUSIMU;

e  ONUCHIBATh B3aMMHOE pPACIIOJIOKEHHE MPSMBIX U IUIOCKOCTEH B MPOCTPAHCTBE,
aApeyMeHmupo8ams C80U CYHCOeHUs 00 IMOM PACHON0NCEHUU,



aHAJTM3UPOBATh B MPOCTEUINUX CIydasX B3aUMHOE paCIOJIOKEHUE OOBEKTOB B
MIPOCTPAHCTBE;

n300paxaTh OCHOBHBIC MHOTOTPAHHUKH; BBIMOJHATh YEPTEXKH IO YCIOBUSIM
3aj1a4;

Cmpoums npocmeniuiue ceyenus Kyoa, npusmvl, NUpamuobl,

pemiath IJIAHUMETPUUECKHME U TMPOCTEHINME CTEPEOMETPUUYECKUE 3aJaud Ha
HaX0XJICHUE T€OMETPUUECKUX BEIUYHUH (JJIUH, YTIIOB, IUIONIaAcH);

UCIIOJIB30BaTh MPU PEHICHUH CTEPEOMETPUUYECKUX 3aJad TUIAHUMETPUUECKHUe
(baKkThl U METO/IBI;

IIPOBOJIUTH JI0KA3aTENIbHBIC PACCYKICHUS B XOJI€ PEIICHUS 3a/1a4;

HCIO/Ib30BAaTh MNPUOOpPETCHHbIC 3HAHUA M YMEHHMA B IPAKTHYECKOH
AeAITeJIbHOCTH U IIOBCEAHEBHOM KU3HU JUJIS:

UCCleI0BaHus (MOJEIMPOBAHNUSA) HECIOKHBIX MPAKTUYECKUX CUTYallMi HA OCHOBE
U3YYEHHBIX (POPMYI U CBOUCTB PUTYD;

BBIYMCIICHUS IUIOIIAJIEH IMOBEPXHOCTEM NPOCTPAHCTBEHHBIX TEJ NPU PEUIEHUU
NPAKTUYECKUX 3aJay, MCHOJb3ysd MpU HEOOXOAUMOCTH CHPABOYHHUKU U
BBIYMCIIMTENBHBIE YCTPONCTBA.

IlepeyeHb y4yeOHO-METOAUYECKHUX CPEACTB 00y4YCHUH,
0P (3,1eKTPOHHBIX 00pa30BaTEeIbLHBIX PECYPCOB)

OCYHIGCTBJIGHI/IG HpGI[CT&BJIGHHOfI pa6oqeﬁ I[MporpaMmel IIPCAIOJaracT UCII0JIb30BaHUC
CICAYIOUICTO y‘IC6H0-M€TOIII/I‘{€CKOFO KOMIIJICKTA:

bypmuctpoa T.A. I'eomerpusi. 10 - 11 Kiaccel. [Iporpammel
obmeoOpa3oBarenbHbIX yupexaenuid. M., «IIpocsemnienuey, 2009.

Marematuka. COOpHUK MaTepHalioB MO peanu3anuu (enepasbHOro KOMIIOHEHTA
rOCYJapCTBEHHOTO CTaHAapTa 00Iero oOpa3oBaHHMsS B 00IIc00pa3oBaTEIIbHBIX
yupexaenusix Bonrorpanckoit obnactu. — Bonrorpan: Yuurens, 2006.

Amanacsan, JI.C. T'eomerpus: yaeOnmk 1 10-11 ki obGmieoOpazoBaTesIbHBIX
yupexaennit  [Tekcr]/ JI.C. Artanacan, B.®. Bbyry3os, C.b. Kagomues u np..-
M.:ITpocsemenue,2014.

Anewuna, T.H.OOyuaromue ¥ MpOBEpOYHbIC 3amaHusi 1mo reometpun. 10-11 ki
[Texct]: x yueOonuky JI.C. Artanacsna u ap./ T.H. Anemmna. —M.: VHTEWIEKT-
Hentp, 1998.

3ue, B.I'. Jlumaktudyeckue marepuainbl mo reomerpum s 10 k. [Texer]/ B.I.
3uB.- M.: IIpocsemenue, 2014.

JJononHuTENbHASA JUTEpPATYDpa:

Eeooxumosa, H . H.I'eomerpus B Tabnmmax u cxemax [Tekct]/ H.H EBnokumoBa. —
CII6.: U3a. om «JIutepar, 2005.

3us, b.I'. 3agaun x ypokam reometpuu. 7-11 kn. [Tekcr]/ B.I'. 3uB.-CII6.: HIIO
«Mup u cembs-95», 2013r.

Kopewrkosa, T.A. EI'2-2006. Matemartuka. TpeaupoBounsie 3aganus [Tekcr]/



T.A. KopemkoBa, B B Mupommmn, H.B. IlleBeneBa. —M.: IIpocBeumenue, IKcMoO,
2013r.
HMHTEepHET-pecypChl

http://www.teacher.fio.ru/ - megarorudeckas mactepckasi, ypoku B IHTepHeT
http://edu.1september.ru/courses/11/010/#materials Toroum k EI'D xopommwmctoB u
OTJINYHUKOB
Ilenarornyeckuii yHUBEpCUTET
http://www.mathnet.spb.ru/ - Caiit snemenTapHoii MmatreMaTiku Jmutpus ['ymuna
http://alexlarin.net/ege/2012/trubeckoy c4.ntml - 3amgauu C4 TpyOernkoii
http://reshuege.ru/test - Pemrenue TecToB 00ydYaromias cuicTeMa TECTHPOBAHHUS
http://reshuege.ru/ - Tectsl on-naiin 2012
http://eek.diary.ru/p167090762.htm - Jlutepatypa mis noarotoBku kK EI'D mo wactu B
http://alexlarin.net/param.html - 3agaumn ¢ napameTpamu

Oo0opyIoBaHNE U MPHOOPHI

- IutepakTuBHAs JOCKa
- [Ipoexrop
- HaGop npe3enTanuii

Y4eOHO-TeMaTHYeCKOe IJIAHMPOBAHKE 110 TeOMETPUH
B 10 ki1acce
(2 4 B HepeJ10, Beero 68 u)

Paznen, Tema. Kon-Bo



http://www.teacher.fio.ru/
http://edu.1september.ru/courses/11/010/#materials
http://www.mathnet.spb.ru/
http://alexlarin.net/ege/2012/trubeckoy_c4.html
http://reshuege.ru/test
http://reshuege.ru/
http://eek.diary.ru/p167090762.htm
http://alexlarin.net/param.html

4acoB | KOHTPOJb | 3a4€T no | caMocTosd | TecTbl
HbIE TeMe TEJbHbIE
paboThI paboThI
(KP) 3) (CP) (T)
BEKTOPHI B 6 1 1 1 1
[MPOCTPAHCTBE
METO/] KOOPIMHAT B 15 2 1 2 1
ITPOCTPAHCTBE
HUJIMHIP. KOHYC. ITAP. 15 1 1 2 1
OBBEMBLI TEJI 12 1 1 1
[ToBTOpEHUE Kypca 20 0 0 1 2
reometpuu 10-11 knacca.
IToaroroska x EI'D
Bcero 68 5 4 7 5

[MPUHATBIE COKPAIIEHUS B KAJIEHIAPHO-TEMATHUYECKOI'O ITNTAHMPOBAHUWN

Tun ypoka

dopma KOHTPOJIA

YOHM — ypok 03HaKOMJIEHUS C HOBBIM MaTE€pUaIoM

MJI — maTeMaTHYEeCKHN TUKTaHT

Y3UM — ypok 3aKkperieHusl U3y4eHHOT0 MaTepuania

CP — camocrosiTenpHast paboTa

VII3Y — ypok npuMeHeHus 3HaHU 1 YMEHU N

DO — GhpoHTATBHBIN OMPOC

KV — koMOuHUpOBaHHBIN YPOK

ITP — mpakTnueckas pabota

K3V — koHTpoJIb 3HaHUIT 1 YMEHUI

M — nupakTi4ecKue MaTepuabl

YOC3 — ypok 0000111eHNs 1 CUCTEMATU3AIMH 3HAHUT

KP — konTponbHas paboTa




IINIAHUPOBAHUE YYEBHOI'O MATEPHUAJIA 110 'EOMETPUHN 11 KJIACC

KajennapHo-remaru4eckoe

(0a30Bblif ypoBeHb 00yUeHMs1)

No Tema ypoxka " 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 I 8 10 11 12
BekTopbl B npocTpaHcTBe (64)
1 | IlonsTue BekTOpA. 2 KY 3 H aT b: OIIpEe/IEIIEHNE 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 COHAIPaBJICHHbIE, [IpakTnyeck | m. 38
BEKTOPOB MIPOTUBOIIOJI0KHO HAIpaBJICHHbIC, PaBHbIC as pabora | Ne 339, 341
YMHOXEHNE BEKTOpa (20 mun0
BEKTOpa Ha YHUCJIO. HaXOJUTh CYMMY U Pa3HOCTh BEKTOPOB C CP Neo 21
MIOMOIIBIO TIPABUJIA TPEYTOJIbHUKA U M
MHOT'OYTOJIbHUKA.
BbIpaXkaTh OJIUH U3 KOJUIMHEAPHBIX
BEKTOPOB Yepe3 APYromu.
2 | KommuianapHsie 2 | YOHM | 3 HarT b: onpe/eneHrne KOMIUTaHAPHBIX (O[0) . 39
BEKTOPBI KY BEKTOPOB. IIPABUJIO TapajuIeIICIUIIEAA. 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. BbIIOJIHATh CJIIOKCHUA
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 TPEYTrOJIbHON NPU3Mbl HAXOJAUTh 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 MOJEIHU TETpa’Ipa,
napajuliesienune/1a packiiaplBaTh BEKTOP MO
TPeM HEKOMIUIAHAPHBIM BEKTOPaM.
MeTon koopauHaT B npocTpancTie (16 4)
[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 IPUMEHSTh UX NP 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, GopMyIIbl ATUHBI BEKTOpA U M c. 126
KOOpAMHATAX HbIl | PACCTOSAHMS MEXAY IBYMs TOYKAMM. (15 mun) Ne 417,418
YPOK | aNropuTM BBIYMCIICHUS JJIMHBI OTPE3Ka, Teopernuec . 46-49
KOOpJMHAT CEPENNHBI OTPE3KA, IOCTPOEHUS | KHH OIIPOC Ne 427,
TOYEK 10 KOOpJAMHATAM. 431 (B, 1)




VY M e T b: IPUMEHSATH YKa3aHHbIE (OPMYIIBI
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.

CkansipHoe YOHM | 1 M e T b ipeicTaBICHUE 00 yriie MEXIY YO n. 50, 57
MPOU3BEJICHUE 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 MPOMU3BENICHUE JJIMH BEKTOPOB Ha KOCUHYC M B. 11,12
BEKTOPOB yriia MeXIy HUMH; HAXOJAUTh YTOJl MEXIY (15 mun) Ne 459, 466
BEKTOpaMH 110 KOOPAWHATAM; IPUMECHSTh
(hopMyIIbl BEIYMCIICHUS YIIa MEXKIY
TIPSIMBIMH
[Ipocreitmme KY 3 HaTb: pOpMy HaAX0XKJIEHUS CKAJSIPHOTO [TpoBepka | Ne 468 a, 0,
3a7a44 B NIPOU3BEICHUS BEKTOPOB. JomaniHero | B,471
KOOpJIUHaTaxX VY M e T b: HAXOAUTH YTrOJI MEXAY MPSAMOU U 3aaHus
MJI0CKOCTBIO.
[IpocTeitmme KomOun | ¥ M eT b: pemath npocTeiIme 3a1a9u B N3obpaxen | m. 54-57
3a7Ja4H B HWpOBaH | KOOpAWHATAX, IPUMEHATh METOJT KoOpauHat | ue kaxaoro | Ne 478, 485
KOOpJIuHaTaxX HBIM | JUIs pelieHus 3aaa4 BUJA
YpOK JBUKCHUS
noj
KOHTPOJIEM
YUUTEIS [ToBTOPUTH
JBrxxenue Y3UM | [Ipu otoOpakeHnn MpOCTpaHCTBA Ha ceOs [TpakTuueck | Ne 510, 512
yM € T b YCTAaHABIIUBAThH CBSI3b MEXKIY as pabora |a,r
KOOpJMHATAMHU CUMMETPUYHBIX TOYEK Ha
MOCTPOCHUE
burypsl,
ABJIAIOLIECHC
s

mpoobpazom




JTaHHOM,

IIpU BCEX
BUAX
JIBUKCHUS
(20 mun)

10 | 3ader mo Teme Ypok- | 3HaTb: GOPMYIIBI CKAIIPHOTO Ne 407 a, B
«Bexrop» 3a4eT | IPOM3BE/IECHUS BEKTOPOB, AJIMHBI OTpE3Ka, 509

11 | KourpoabHas VII3Y | KoOopauHaT cepeluHbl OTPE3KA, YMETh
padota Ne 2 o MPUMEHSATD MPU UX PEIICHUU 3a]1a4 KP Ne2 [ToBTOpUTH
Teme: «Metox BEKTOPHBIM, BEKTOPHO-KOOPJAMHATHBIM M Ne 510,
KOOpAMHAT» crioco0amH. (40 Mun) 512 (a, 1)

Y M €T b: CTPOUTH TOUKH B IIPAMOYTOJIBHOU
CUCTEME KOOPJMHAT M0 3aJJaHHbIM
KOOpJIMHATaM
Huannap, konyc, map (154)

11 | Hunusap YOHM | Nmets npescTaBieHne O MWIAHIPE. YO n. 59 B. 1-3
VY M e T b: pa3nu4arh B OKpYKaroLueM MHpe c. 152
MPEIMETBI-IIUIHHAPHI, BHIOJTHATH YEPTEKHU Neo 523, 527
10 YCJIOBHIO 337291 (a)

12 | Hunusap KY VY M e T b: HaXOIUTh IUIOIIAgbL OCEBOTO ITpakTuueck | Ne 529, 530
IImomane CEUYEHUS IIUIIMH/IPA, CTPOUTH OCEBOE as pabora | 1. 60B.4
MMOBEPXHOCTH CEUYEHHUE IUINHpa Ha c. 152
HWIMHAPA 3 HarTb: GopMyisl TuIoNaa O0KOBOH 1 noctpoenue | Ne 537, 541

MOJIHOM MOBEPXHOCTU UMWJIMHJPA U YMETh UX | CEeUeHUl
BBIBOJIUTH; UCITIOJIb3Yys (POPMYIIBI, (10 mun)
BBIUUCIIATH S OOKOBOM U MOJTHOM CP Ne 7
MOBEPXHOCTEH M
(15 mun)

13 | Konyc YIIH3 | 3 HaTb: 3eMEHTHI KOHYCa: BEPILINHA, OCh, D0 n. 61 (mo
IImomane Ky oOpa3yrolas, OCHOBaHHE: CP Ne 8 TJIOIIA N ) B.
IIOBEPXHOCTH YOHM | s1neMeHTBI yCEUEHHOTO KOHYyca M 5,6c¢.
KOHYyca (opMyIbl mIOMAAN GOKOBON M MOJHON (15 mun) | 152
YcedeHHBI KOHYC IIOBEPXHOCTU KOHYCA U YCEYEHHOI'0 KOHYCA. Ne 550, 554,

VY M € T b: BBINIOJHATH IOCTPOEHUE KOHYCA U 558
€r0 CEUYEHUs, HaXOAUTb IIEMEHTHI m. 63




pacrno3HaBaTh Ha MOJIEJISX, U300paxaTh Ha Ne 567, 561
yeprexax . 62, 63
peuaTh 3a/1a4yu Ha HaXOXJACHHUE TIIONIaau Ne 562, 563,
IIOBEPXHOCTH KOHYCA U YCEYEHHOI'0 KOHYCA. 572
14 | Cdepa u mrap YOHM | 3 1 aT b: onpeaeneHue cepsl u mapa. YO . 64, 66
Y M e T b: OnpeensaTh B3aMMHOE [TpoBepka | Ne 574 a, B,
pacnoJiokeHue cep 1 TUIOCKOCTH. JIOManIHero | 575
Cdepa u map Y3UM | 3 HaT b: CBOICTBO KacaTelbHOM K cdepe, 3amanust | Ne 584, 587
4yTO c000 MpeACTaBIseT pacCTOSHUE OT . 65, 67
1eHTpa chepsl 10 TUIOCKOCTH CEYCHUSI. Ne 577 a, B,
Y M e T b: pemath 3a7a9u 10 TEME. 580, 583
VpaBuenue chepbl YOHM | 3 H aT b: ypaBHEHHE CEPHI. CPNe 10 |m. 68
VY M e T b: COCTaBIIATh ypaBHEHHE CHEPHI 10 IM Ne 594, 597
KOOpAMHATaM TOYEK; peiaTh TUIIOBBIE (10 mun)
3aJ1a4M 110 TEME DO
[Tnomrane chepsr KY 3 HaTb: popMyny mIomaan chepeol.
Y M e T b: IPUMEHATH HOPMYITy ITPH
pELIeHNH 3a]]a4 Ha HAX0XK/ICHUE IUIOLIAAH
cdepsl.
15 | Pemenue 3ama4 mo YOC3 | V M e Tb: pemiaTh TUTIOBBIC 3a/1a4H, CP Ne 11 Ne 594, 622
teme «Cdepa u MPUMEHATH MOJIyYCHHbIE 3HAHUS B M
map» YKU3HEHHBIX CUTYaIUSIX (15 mun)
16 | Pemenue 3ama4 mo YOC3 | ¥V M e T b: pemiath TUIIOBBIE 33J1a4H,
teme «umunap. IPUMEHSTD [0JIyYeHHbIC 3HAHUS B
Konyc. ap» YKU3HEHHBIX CUTYaIUsIX
17 | 3auer o Teme YOC3 | V M eTb: pemiath TUIOBBIE 33J1a4U 110 TEME, MJI Ne 3 Ne 623
«UunuHap, KoHyc, UCIIOJIb30BaTh MOJYYCHHbIE 3HAHUS IS M
map» UCCJICJIOBAHMS HECTIOKHBIX MPAKTUYECKUX (20 mun)
CUTYalUI
18 | MoaroroBka K VYK3VY | 3HaT b: 35eMeHThl UWIUHAPA, KOHYCA, KP Ne 3 . 64-68
KOHTPOJIbHOM ypaBHeHue cdepbl, GopMyibl O0KOBOH U M No 627
pabore IIOJIHOM MMOBEPXHOCTEN (40 muH)

KonTposabHasn




padora Ne 3 o
teme: «[lunuHp,
KOHYC, I11ap»

Oobembl Tea (124)

19 | O6Bem YOHM | 3HarT b: hpopMyasl 00beMa YO . 74-75
MPSIMOYTOJILHOTO VII3Y | npsSMOYTroJIbHOTO MapasuiesienuIeia. CPNe 13 | Ne 648 B, T,
napajuiesienumne/a. TeopeMy 00 0ObeMe MIPSIMOI TIPU3MBI. M 651
O06bem npsiMoit dhopmyry o0beMa UIHHAPa GOPMYITY (15 mun) | B.1c. 178
IIPU3MBI 00beMa HAKIIOHHOW ITPU3MBI. o0 Ne 653,
O6beM 1UIMHIpA VY M e T b: HaX0IUTh 00beM Ky0a U 00BeM CPNe 15 | 658 . 76 B.
O06beM HAKIIOHHOM MPSIMOYTOJILHOTO TapaJiyIesIeUIe 1a. M 2
IIPU3MBI pelaTh 3a1a4M C UCIIOJIb30BaHUEM (10 mun) | c. 178

(dhopmyiibl 00beMa MPAMON MPU3MBI Ne 659 6,
BBIBOJIUTH (DOPMYITY M HCIIONIE30BATh €€ TIPU 662
pELIeHNH 3a]1a4 HaXOUTh 00bEeM n. 77
HaKJIOHHOM TPU3MBbI Ne 666 06,
669, 679
n. 78, 79
Ne 677, 679
20 | O6bpem TupamMuIbI YOHM | 3 1 aT b: METOJI BEIYUCIICHHS 00beMa Yepes DO . 80
OTIpe/IeTICHHBIN HHTETPaI. No 684 06,
VY M € T b: IPUMEHATh METO/T JUIsl BEIBOJIA 686 a, 695 0
(hopmysel 00beMa TUPaMUIbl, HAXOIUTh . 74-80
00beM MUPaMHUJIbI, HAXOIUTh 00bEM B.4-5¢. 178
MAPaMUJIbl Ne 691, 696
OO6bem KoHYca YK3Y | 3HaT5b: GopmyIbl. CP Ne 16
Y M e T b: BEIBOAUTH (GOPMYJIBI 00bEMOB M
KOHYCa M YCEUYEHHOTO KOHYCa, peniathb (15 mun)
3a/lauM Ha BBIYHCIICHHE 00bEMOB KOHYCa U
YCEUEHHOTO KOHYyCa

21 | Pemienue 3aga4 1o YOHM | 3 HarT b: hopMynsl 00bEMOB. IIpoBepka | m. 81 B. 8
Teme «O0BeM VY M € T b: BBIUUCIIATH 00BEMBI nomariHero | c. 178
MHOTOT'PaHHUKa» MHOT'OYI'OJIbHUKOB 3a1aHUs Ne 701

n. 77, 81
Pemenue 3amay no YOC3 | 3Hart b: GopMynbl 00bEMOB. ITposepka | Ne 706, 745




Teme «O0beM Ten VY M e T b: pemars npocreiiine 3agau CP
BpAaILCHISD) CTepEOMETPUYECKHE 3a]]aull Ha HAXOXKICHUE
00BEMOB.

22 | KonTpoabHas YK3V KP Ne 4 Ne 747
padora Ne 4 o M
teme: «O0BeMbl (40 mun)

T
Anamms KP Ne 4, YOHM | 3 HarTb: popmyny oobeMa mrapa. YO m. 82
O6beM mapa. VY M e T b: BBIBOJUTH (YOPMYITY C TOMOIIBIO Ne 711, 712
OTIPE/ICIICHHOTO MHTETpajia U MCIIOJIb30BaTh
ee MpH PeIIeHNH 3a]a4 Ha HaXOXKJICHHE
o0bema 1mapa.

23 | O6beM mapoBoro KY W M e T b IpencTaBieHme 0 IIapoBOM [TpoBepka | m. 83 B. 12-
CErMeHTa, IIapOBOTO CErMEHTE, IIAPOBOM CHEKTPE, CIIOE. noMamHero | 14 ¢. 178
CJIOS ! IIAPOBOTO 3 HaT b: PopMysy 00BEMOB ITHUX TEJL. 3aJJaHUS Ne 722,723
CTIEKTpa. VY M e T b: pemarhb 3aJjauu Ha HaXOK/JICHHUE

00BEMOB IIIaPOBOTO CJIOSI, CEKTOPa,
CerMeHTa

24 | ITnomank cheps YOHM | 3 1 aTtb: hopMmyny miomaau chepsl. (O10) m. 84 B. 12-
Pemenue 3agau no YOC3 | V Me Tb: BRIBOAUTH (HOPMYITy TUIOIIAAH [Tposepka | 14 c. 178
teme «O0beM 1rapa. cdepsl, pemaTh 3aJja4i Ha BBIYUCIICHUE 3a1a4 Ne 722,723
[Tnomane chepoi» rTomanu chepol Neo 760
KonTpoabHast YK3VY
padora Ne 4 no
teme: «O0beMbl
1iapa u ero yactei»

Hrorosoe nosroperue (20 4)
25 | TpeyroabHUKH YOC3 | 3HaT b: BUIBI TPEYTOJIBHUKOB, YO KoHncnekr
METPUYECKUE COOTHOLIECHUS B HUX
VY M e T b: IPUMEHSATH CBOMCTBA ME/INaH,
OHMCCEKTPUC, BBICOT, COOTHOILICHUS,
CBsI3aHHBIE C OKPY>KHOCTBIO
26 | YeThIpexyroabHUKH YOC3 | 3HaTb: METPHUECKHE COOTHOILIEHHUS B YO KoHncnekr

MapajjiejiorpaMmme, Tparncuuu.
YMeTs: IMPUMCHSATDb UX IPHU PCHICHUN




3aaa4

27 | OKpYXHOCTb YOC3 | 3HaT b: CBOWCTBA KacaTeNbHbIX, YO Koncnekr
MPOBEACHHBIX K OKPY)KHOCTH, CBOWCTBO
XOPJI; YIII0B BIMCAHHBIX, IEHTPATbHBIX;
Y M € T b: IPUMEHSITH UX IPU PEIICHUH
3a/1a4 110 JAaHHOU TeMe
28 | B3zaumuoe VY M e T b: pemath 3a7a4u 10 TeMe Tect-6, Tect-6,
pacroioKeHue «B3anMHOE paconoKeHue NpsIMbIX U | B. Il B.
MPSIMBIX U IJIOCKOCTEN» U aHAJIM3UPOBATh B3aUMHOE IL.N. I1.1.
IIJIOCKOCTEMN PacCIIOJIOKEHUE MIPSAMBIX U IUIOCKOCTEN ANTBIHOB ANTBIHOB
(M.: Hpoda, | (M.: Hpoda,
2013) 2013)
29 | Bekropsl. Meton 3 H aT b: pacrojIoKeHNEe BEKTOPOB TI0 [Mpaktukym | IIpakTukym
KOOpAMHAT KOOPAMHATHBIM BEKTOpaM, JICHCTBHS Ha o o
BEKTOpaMH, ypaBHEHHE TIPSIMOTA, PEIICHUIO PEIICHUIO
KOOPAMHATHI BEKTOPA; KOOPAMHATHI 3a1a4 3aj1a4
CepEeaNHBI OTPE3Ka, CKATIPHOE (Tect-5, (Tect-7,
MIPOU3BEACHNUE BEKTOPOB, (OPMYITY IS I B.,c. 20 I B.,c. 28
BBIUMCIICHUS yTrila MEXKly BEKTOpaMu U I1.1. I1.1.
NPSAMBIMU B POCTPAHCTBE. ANTBIHOB ANTBIHOB
VY M e T b: pemath 3aaaun koopauHatHeiM U | (M.: Ipoda, | (M.: Ipoda,
BEKTOPHO-KOOPAMHATHBIM CITOCOOaMU 2013)) 2013))
30 | MHoOrOrpaHHUKH 3 H aT b: MOHATHE MHOTOI'PAHHUKA, Bapuant Neo 765 17.05
(hopMYyJIBI IO TIOBEPXHOCTH U El'D
00BeMOB 2024r.
VY M e T b: pacro3HaBaTh U U300paxkathb
MHOTOTPaHHUKH; pelaTh 3a1a4l Ha
HaX0KJIHUE TUIOIMAIU U 00beMa
31 | Tena BpaieHus 3 H aT b: ONPEAEIEHNUs, JTIEMEHTHIL, BapuanTt Neo 758,767
(hopMyIIBI IIIOIIAIN TIOBEPXHOCTH U EI'D
o0BeMa, BUIbI CEUEHUIA. 2024r.

Y M € T b: UCIIOJIL30BAaTh HpI/IO6peTCHHI>IC
HaBBbIKU B HpaKTquCKOﬁ ACATCIIbHOCTHU JJI
BBIYHCIICHHS 00BEMOB U 0 (O 1ENET
ITOBCPXHOCTH.




32 | Pemenne VY M € T b: UCNIOJIL30BATh IPUOOPETECHHBIC
CTEPEOMETPUUYECKUX HAaBbIKU B IIPAKTUYECKOM A€ATEIbHOCTH IpU
33 | 3amau, BKIOYas pEIIEHNH CTEPEOMETPUUYECKHX 3a/1a4
3amauu u3 KM
EI'D
34 | UroroBas YK3VY | ¥V M e T5: pacrio3HaBaTh Ha yepTexax u KP Ne 5 Bapunanr
KOHTPOJIbHAsA MOJIENISIX IPOCTPAHCTBEHHBIE (POPMBI, M EI'D
padora 1o peniaTh IpOCTEUIINe CTEPEOMETPUUECKIE (40 mun) 2024r.,
CTEpPEOMETPUHU 3a/1auu
AHaJA3 UTOrOBOMN VYpok- | ¥ M e T b: UCIIOIB30BATH TPUOOPETEHHBIE
KP. KOHCYJIb | 3HAHUS U YMEHUS B IPAKTUYECKOU
3aKIIOUNTENbHBIN Tausl | JESITEIbHOCTH JUIsl UCCIIeI0BAHUS
YpOK HECJIOKHBIX MPAKTUYECKUX CUTYyallui Ha

OCHOBE M3YUEHHBIX (GOPMYII U CBONCTB
duryp
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