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Copaep:xxanue

[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

O0bEM yueOHOr0 BpeMeHH 68 yacoB
Pesxum 3ansaTuii 2 yaca B HEJEJII0
YpoBeHb 00yueHHsI 0a30BbBIN




HOACHUTEJIBHAA 3AIIMCKA

Hannas pabouass mporpamma no reomerpun s 11 knmacca paszpaboraHa Ha
ocHoBe [IpumepHoil mporpammbl cpenHero (MOJHOro) o00601ero oOpa3oBaHUS IO
MatemaTuke (0a30BbIii YpOBEHBb), C y4eTOM TpeOoBaHUU (eepaTIbHOTO KOMIIOHEHTA
rOCYJapCTBEHHOI0 CTaHJapTa cpeaHero (MOJHOTO) oOmero oOpa3oBaHUs C
HCII0JIb30BAHUEM PEKOMEHAALIUN aBTOPCKOM IIPOrpaMMBbl
JI.C. AraHacsHa.

Pabouas nmporpamma paccurtana Ha 68 yacoB 0Oy4eHHUSI.

B paboueit nporpamMme npeycCMOTPEHO 5 KOHTPOJIbHBIX PadoT.

KonTponbHbie paboThl 3aBepIalOT M3ydeHHE pa3neioB: «BeKTOphl B MPOCTPAHCTBEY,
«MeTosl KOOpAMHAT B TpOCTpaHCTBe», «llummuap, koHyc, mapy», «OOBEMBI TEI».
[TpomexyTouHast aTTecTalysi IPOBOJUTCS B COOTBETCTBUH C YCTABOM IIKOJIBI.

Tema «Bekropel» BKIOYeHa B Kypc TreomeTpun 11-ro kimacca ¢ IIeNbIO
JIOTUYECKOTO TPOIOKEHUS U3YICHUS TeEMbI «MeTo KOOpIUHAT B IPOCTPAHCTBE

N3yuenne reometpun B 11 kiacce HampaBiIeHO Ha JOCTIDKEHUE CIIEAYIOLIUX
LeJeH:

® pa3BHUTH € JOTMIECCKOTO MBIIUICHHUS, MPOCTPAHCTBO BOOOPAXKCHUS H
UHTYWUIIMK, KPUTHYHOCTH MBIIUICHUS Ha YypPOBHE, HEOOXOIUMOM  JIJIst
NPOJIODKEHUST 00pa3oBaHUSI M CAMOCTOATEIBHON JEATEIBHOCTH B OOJIACTH
MaTeMAaTHUKH U €€ TIPOU3BOIHBIX, B OyayIel mpodecCHOHANBHON TeITeIbHOCTH;

® BOCHHUTAHMU € CPEJCTBAMU I'€OMETPUU KYJIbTYPhl JTUYHOCTHU: OTHOIICHUS K
MaTeMaTUKe KaK 4YacTH OOIIeUeI0BEYECKON KYIbTYPHI.

3agadu KYpCareoMeTpuu JUisl TOCTHKEHHs TTOCTABIICHHBIX LIETIeH:

® CHCTEeMaTHYECKOE M3yUYeHHE CBOMCTB T€OMETPUUYECKUX TeJl B MPOCTPAHCTRE;

e (opMUpOBaHME YMEHMSI TPUMEHATH TMOJYYEHHBIE 3HAHUS IS pelleHus
NPAKTUYECKUX 3a7ad, MPOBOJMUTH JOKa3aTelIbHBbIC PACCYKICHHUS, JOTUYECKH
00OCHOBBIBaTh BBIBOJBI JUISI HW3YYEHHUS IIKOJBHBIX €CTECTBEHHOHAYYHBIX
JUCIUIUIMH Ha 6230BOM ypOBHE.

O6mey4yeOHbIe YMEHNSI, HABBIKH U CIIOCOOBI 1eSITeJIbHOCTH

B xome ocBoeHHs colepKaHHS TE€OMETPUUYECKOro O0pa30BaHUs ydalluecs
OBJIAJICBAIOT  Pa3HOOOPA3HBIMU  CIMOCOOAMM  NIEATETBHOCTH, TMPUOOpPETAIOT |
COBEPIICHCTBYIOT OIIBIT:

MIOCTPOCHHSI W UCCJICNIOBAaHHMS MATEMAaTUYECKUX MOJENeH JUIsl OMUCAaHUS U
pEIICHHS IPUKIIATHBIX 3a/1a4, 33/1a4 U3 CMEKHBIX TUCIUILINH;

BBITIOJTHEHUSI U CAMOCTOSITEIBHOTO COCTABJICHUSI AJITOPUTMUYECKUX TPEAMHCAHUN
Y UHCTPYKIIMH Ha MaTeMaTHYECKOM MaTepHalie; BHIMOJHEHUS PACYETOB IPAKTUIECKOTO
XapakTepa; HWCIOIb30BAaHUS  MaTEeMaTHYECKUX (GOpPMYIT ¥ CaMOCTOSTEIHLHOTO
coctaBieHus (popMys Ha OCHOBE 000OIIEHHUS YaCTHBIX CIy4aeB U SKCIIEPUMEHTA;

CaMOCTOSITENIbHOM paboOThl C HUCTOYHMKaAMU uH(poOpManuu, oO000LeHnus H
CUCTEeMaTH3allUY TTOTY4YeHHOW HH(POPMAIIH, MHTETPUPOBAHUS €€ B JTMYHBIN OIIBIT;

MPOBEICHHSI TI0KA3aTEIbHBIX PACCYKACHHM, TOTHIECKOTO0 0OOCHOBAHUS BBIBOJAOB,
pasTUYCHMs JOKA3aHHBIX W HEAOKA3aHHBIX YTBEPXKICHUM, apTryMEHTHPOBAHHBIX W
HMOLIMOHAIIBHO YOCIUTENbHBIX CYKICHUH;

CaMOCTOSITEIPHOM ¥ KOJUIGKTMBHOM  JICATEIBHOCTH, BKJIIOUEHHUS  CBOUX
pe3yabTaTOB B PE3yibTaThl paOOTHI TPYIIIbI, COOTHECEHNE CBOETO MHEHHUS C MHEHHEM



APYrux y4aCTHHUKOB y‘—IC6HOFO KOJUICKTHBAa U MHCHUCM aBTOPUTCTHBIX NCTOYHUKOB.

Coaepxxkanue Kypca
Kk yueOHuky JI.C. Atanacsina u ap.«I'eomerpus, 10-11»,
11 kaacc (0a30BbIii YpOBeHb 2 4 B Heje10, Bcero 68 yac).

BexTopsl B npocTpancTBe ( 64).

BekTops! B npoctpancTBe. KomnHeapHble U KOMIUIaHapHbIE BEKTOpHI. [lapamienbubiit
nepeHoc. [lapannenbHoe npoexkTHpoBaHuE W ero cBoiicta. [lapannenbHble TPOEKIIMU
miockux ¢uryp. M3o00paxkeHne mpocTpaHCTBEHHBIX (Quryp Ha rmiockoctu. CedeHus
MHOTOI'PaHHUKOB. MIcTOprueckue cBeeHusl.

Metoa koopauHaT B mpoctpancrTse (1549).

[IpsMoyronpHast cucremMa KOOPAMHAT B IPOCTPAHCTBE. PaccTosHUE MExXIy
TOYKaMHU B MpPOCTpaHCTBE. BekTopbl B mpocTpaHcTBe. JlnnHa BekTopa. PaBeHCTBO
BEKTOPOB. CJI0KE€HNE BEKTOPOB. Y MHOKEHHE BEKTOpa Ha uyncio. KoopauHatel BeKTopa.
CkassipHOE IPOU3BEICHUE BEKTOPOB.

Huannap, konyc, map (15 4)

OcHoBHbIE 35IeMEHTBHI cdepbl U wmapa. B3zaumHoe pacnosnoxeHue cdepbl U
IUIOCKOCTU. MHOrorpaHHUKH, BIIKMCaHHbIE B cdepy. MHOrorpaHHUKH, OMHCAHHBIC
okoJio cdepsl. Lunuuap u xonyc. @urypsl BpalieHus.

Oo0bembl Tea (12 u).

[TonstTue obObeMa U ero cBoicTtBa. OO0BEM IWIMHIPA, HPIMOYTOJIHHOTO
napayvienenunena u npusmbel. O0beM mupamuabpl. OO0beM KOHyca M YCEYEHHOTO
koHyca. OObeM miapa u ero dyactei. [lnomans MOBEPXHOCTH MHOTOTPaHHUKA,
IWIMH]Ipa, KOHYCa, YCEUEHHOTo KoHyca. [1i1omiaap MoBepXHOCTH IIapa U €ro 4acTei.

IToBTOopenue. Pemenue 3aaa4y (204).

TpeOoBanusi K ypOBHIO
MOATOTOBKH BbINYCKHUKOB

Bpe3yﬂbmame U3YUCHUA MameMamuKu Ha oazoeom YPOBHE yUeHUK 00.1JiCeH

3HAmMb/NOHUMAMb

e  3HAYCHUE MAaTEMaTUYECKON HAYKH JIJISl PEHICHHSI 3a/1a4, BO3HHUKAIONIUX B TCOPUHA U
NPAaKTUKE, IHUPOTYy W B TO K€ BpeMsS OrPAHUYCHHOCTh MPUMEHEHUS
MaTEMaTUYECKUX METOJOB K aHaJU3y M HMCCIEIOBAHHIO MPOIECCOB WM SBICHUN B
IpUPOJIE U OOIIECTBE;

e  3HAYCHWE MPAKTHUKA W BOMPOCOB, BO3HUKAIOIIMX B CaMOW MaTeMaTHKe IS
dbopMHUpOBaHUS W Pa3BUTHUS MAaTEeMaTHYECKOW HAYKH; UCTOPUIO BOSHUKHOBEHHS U
Pa3BUTHS TEOMETPHH;

e  YHHBEpCAJbHBIM XapaKTEP 3aKOHOB JIOTUKH MAaTEMaTHUYECKHX PACCYXIACHHUH, X
MPUMEHUMOCTH BO BCEX 00JIACTSAX YETOBEYECKOM JAESITEITEHOCTH.



yMeTh

pacno3HaBaTh Ha YEpPTEXKAX M MOJEISIX MPOCTPAHCTBEHHBIE (DOPMBI; COOTHOCHUTD
TpeXMEpPHBIE OOBEKTHI C UX ONMUCAHUIMH, U300PAKEHUAMH;

ONMKCHIBATh B3aMMHOE PACHOJIOKEHHE MPSIMBIX U IJIOCKOCTEH B MPOCTPAHCTBE,
apeyMeHmuposams C80U CYHcOeHUs 00 IMOM PACHON0NHCEHUU,

aHAIM3UPOBATh B MPOCTEUIIMX CIIydasX B3aHMMHOE pACIOJIOKEHUE OOBEKTOB B
IPOCTPAHCTRBE;

U300pa)kaTh OCHOBHBIE MHOTOTPAaHHUKH; BBIMOJHATh YEPTEXKH IO YCIOBHUSIM
3azay;

cmpoums npocmeuuiue ceyeHus Kyoa, npusmol, NUPaAMuobl,

pemarb IJIAaHUMETPUYECKUE M MPOCTeHIIne CcTepeoMeTpruecKre 3ajadyd Ha
HAX0XJACHHE FreOMETPUUECKUX BEJIMYUH (JIJIUH, YTJIOB, IJIOMIAEH);

UCIIOJIb30BaTh MPHU PEIIEHUH CTEPEOMETPUUYECKUX 3a7ad IJIaHUMETPUYECKue
(baKkThl U METO/IBI;

IPOBOAMUTH JI0KA3aTEIbHBIE PACCYKIECHUS B X0JI€ PEIICHUS 3a/1aY;

HCNO/Ib30BAaTh MNPUOOpPETCHHbIE 3HAHUSA MW YMEHHA B IPAKTHYECKOH
AeSITeJIJbHOCTH U OBCEAHEBHOM KU3HU JJIS:

UCCIIeI0BaHus (MOJEIMPOBAHNS) HECIOKHBIX MPAKTUYECKUX CUTYaIMi HA OCHOBE
U3Y4YeHHBIX (POPMYI U CBOWUCTB PUTYD;

BBIYMCIICHUS ITUIOIIAJIEH IMOBEPXHOCTEW MPOCTPAHCTBEHHBIX TEJN MPU PEIIEHUU
OPaKTUYECKUX 3aJad, UCHOJIb3ys TNpU HEOOXOJUMOCTHM CHPABOYHUKU U
BBIYHMCIIUTEIILHBIE YCTPONCTBA.

Ilepeyenbs y4eOHO-MeTOAUYECKHMX CPEACTB O0yUYeHM I,
0P (3/1eKTPOHHBIX 00pa30BaTEeIbLHBIX PECYPCOB)

OcyiecTBieHne MpeICTaBICHHON paboueil mporpaMMsbl MPEANnoIaraeT uCnoib30BaHUEe
CJIEIYIONIETO y4eOHO-METOUYECKOTO KOMILJIEKTA:

bypmuctpoa T.A. I'eomerpusi. 10 - 11 Kiaccel. I[Iporpammebl
obmreoOpasoBarenbHbIX yupexaeauit. M., «IIpocsemienuney, 2009.

Marematuka. COOpHUK MaTepHalloB MO peanu3anuu (eaepajbHOr0 KOMIIOHEHTA
rOCYJapCTBEHHOTO CTaHjaapTa oOmero o0pa3oBaHHs B 001Ieo0pa3oBaTelIbHBIX
yupexaenusix Bonrorpanckoit obnactu. — Bonrorpan: Yuurens, 2006.

Amanacan, JI.C. Teomerpus: ydeonuk s 10-11 k. oGmieoOpa3zoBaTenbHBIX
yupexnennii  [Tekcr]/ JI.C. Aranacsn, B.®. byry3os, C.b. Kagomies u np..-
M.:TIpocsemienue,2014.

Anewuna, T.H.OOyuaromue M MPOBEpOYHBIC 3amaHusi mo reometpun. 10-11 k.
[Texct]: x yueOonuky JI.C. Artanacsna u ap./ T.H. Anemmna. —M.: VHTEmIEKT-
Hentp, 1998.

3us, b.I. Jlumaktuuyeckue marepuansl no reometpuu s 10 k. [Texcr]/ B.I'.
3uB.- M.: IIpocsemenue, 2014.



JlomonmHuTenpbHasd NJUTEPATYDa:
o Fesookumosa, H H.I'eometpusa B Tabnuiax u cxemax [Tekct]/ H.H EBnokumosa. —
CII6.: U3a. Hom «Jlutepar, 2005.
e 3us, b.I. 3anauu k ypokam reometrpuu. 7-11 k. [Texct]/ B.I'. 3uB.-CII6.: HITO
«Mup u cemps-95», 2013r.
o Kopewxosa, T.A. EI'3-2006. Matemartuka. TpeHupoBouHbie 3afanus [TekcT]/
T.A. KopemkoBa, B B Mupomun, H.B. IlleBeneBa. —M.: I[IpocBemienne, Jkcmo,
2013r.
HNHTEpHET-peCYpChI
http://www.teacher.fio.ru/ - megarorudeckas mactepckasi, ypoku B IHTepHeT
http://edu.1september.ru/courses/11/010/#materials ToroBum k EI'D xopommctoB u
OTIUYHUKOB
Ilenarornyeckuii yHUBEpCUTET
http://www.mathnet.spb.ru/ - CaiiT anemenTapHoii MmateMaTrku Jmutpus ['yiuna
http://alexlarin.net/ege/2012/trubeckoy c4.html - 3agauu C4 TpyGerkoii
http://reshuege.ru/test - Permrenue TecToB 0Oydaromias CHCTeMa TECTHPOBAHHMS
http://reshuege.ru/ - Tects! on-naitn 2012
http://eek.diary.ru/p167090762.htm - Jluteparypa ans nmoaroroBku K EI'D mo yactu B
http://alexlarin.net/param.html - 3agauum ¢ napameTpamu

O060opvyIoBaHHE M NPUOOPBI

- InTepakTrBHAas TO0CKa
- [IpoekTop
- HaGop npesenranuit
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Y4eOHO-TeMaTHYeCKOE IVIAHMPOBAHHUE 110 T€OMETPHH

B 10 ki1acce
(2 4 B HeneJ110, Bcero 68 )

Pa3pgen, Tema. Kom-Bo
4acoB | KOHTPOJIb | 3a4€T IO | camMocTos | TecThl
HbIE TeMe TeJbHbIE
paboThI paboThI
(KP) (3) (CP) (T)
BEKTOPEHI B 6 1 1 1 1
I[TPOCTPAHCTBE
METO/I KOOP/IMHAT B 15 2 1 2 1
I[MTPOCTPAHCTBE
HUJIMHIP. KOHYC. IIIAP. 15 1 1 2 1
OBBEMBI TEJI 12 1 1 1
IToBTOpEHUE Kypca 20 0 0 1 2
reomerpun 10-11 knacca.
[Toaroroska x EI'D
Bcero 68 5 4 7 5

[MTPUHATBIE COKPAILIEHUS B KAJIEHIAPHO-TEMATHUYECKOI'O INTAHMPOBAHNHA

Tun ypoka

dopma KOHTPOJIS

YOHM — ypok 03HaKOMJIEHHS C HOBBIM MaTepuaioM

MJI — maTeMaTHYECKUN TUKTAHT

Y3UM — ypok 3aKkperieHus U3y4eHHOTO MaTepuaiia

CP — camocrositenpHas pabota

VYII3V — ypok npumeHeHys 3HaHUM U yMEHUNI

DO — ppoHTaTBHBIN OMPOC

KY — xoMOMHUPOBaHHBIHN YPOK

ITP — mpakTnueckas pabota

K3V — KoHTpOsb 3HaHMI U yMEHUNI

JAM — nunakTUYeCcKrue MaTepuaibl

YOC3 — ypok 0600111eHUS ¥ CUCTEMATH3aINN 3HAaHUA

KP — koHTposbHAs paboTa




IINTIAHUPOBAHUE YYEBHOI'O MATEPHUAJIA 110 'EOMETPUHN 11 KJIACC

KajennapHo-remaru4eckoe

(0a30Bblil ypoBeHb 00yUeHUs1)

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
BekTopbl B npocTpaHcTBe (64)
1 | [lonsTue BeKkTOpA. 2 KY 3 H aT b: OIIpEe/IEIIEHNE BEKTOpa B . 34, 35
PaBeHncTBO 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 Pa3HOCTh BEKTOPOB C CP Neo 21
MIOMOIIBIO TIPABUJIA TPEYTOJIbHUKA U M
MHOT'OYTOJIbHUKA.
BbIpaXkaTh OJIUH U3 KOJUIMHEAPHBIX
BEKTOPOB Yepe3 APYromu.
2 | KommnanapHsie 2 | YOHM | 3 HaT»: 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 TPEYTrOJIbHON NPU3Mbl HAXOJAUTh JIM
pabote 3HAHHUM | COHAINPABJIEHHBIE U MPOTHBOIOJIOKHO (40 mun)
u HaIlpaBJIEHHbIE, paBHbIE BEKTOPbI; HA
KonTpoabHnasn YMEHHMH | MOJEINAX MapajjienorpaMMa, TpeyrojibHUKa
padora Ne 5 o BBIpaXKaTh BEKTOP 4epe3 J1BA 3aJaHHBIX
teMe: «BekTopbi» BEKTOpA; Ha MOJEIH TETPa’pa,
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, ITPOU3BEICHNE BEKTOpa HAa YUCIO, | (15 MuH) 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
KOMIUIAHAPHOCTh
[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 BBIYMCIICHHS 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
CEpEMHBI OTPE3Ka, IIOCTPOCHUS TOYEK 110
KOOPJMHATAM IIPU PEIICHUH 3a1a4.

CkansipHoe YOHM | 1 M e T b ipeicTaBICHUE 00 yriie MEXIY YO n. 50, 57
MPOU3BEJICHUE BEKTOpPaMH, CKaJISIPHOM KBaJ[paTe 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 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 N3obpaxken | 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 otobpakeHnu mpoCcTpaHCTBA Ha cels [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
BUJAX
JIBIKCHUS
(20 mun)

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

11 | KoutpoabHas 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 IIPAMOYTOJIBHON
CUCTEME KOOPJMHAT M0 3aJJaHHbIM
KOOpJIMHATaM
Huannap, konyc, map (154)

11 | Hunuuap YOHM | Nmets npencTaBieHne O MWIAHIPE. YO m. 59B. 1-3
VY M e T b: pa3nu4arh B OKpYKaroLueM MHpe c. 152
MPEIMETBI-IIMIHHAPHI, BHITIOJTHATH YEPTEKHU Neo 523, 527
10 YCJIOBHIO 337291 (a)

12 | Humusap 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 HUWJIUHIPA U YMETh UX CeueHui
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 IIOBEPXHOCTH KOHYCA U YCEUEHHOTO KOHYCA. Ne 550, 554,

VY M € T b: BBINIOJHATH IOCTPOEHUE KOHYCA U 558
€r0 CEUYEHUs, HAXOAUTb IEMEHTHI 1. 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 map 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 chepsl 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
pEILIeHNH 3a]1a4 Ha HAX0XkACHHE TUIOIA N
cdepsl.
15 | Pemenue 3amay o 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 3amay o YOC3 | ¥V M e T b: pemiath TUIIOBBIE 33J1a4H,
teme «umunap. IPUMEHSTD [0JIyYeHHbIC 3HAHUS B
Konyc. ap» YKU3HEHHBIX CUTYaIHIX
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 | IloaroroBka 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 | O6sem 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 hopmyry o0beMa nuauHApa 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 MapasuIeIeuIe 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 | O0BeM UpaMuUIbI YOHM | 3 1 aT b: METOJI BEIYUCIICHHS 00beMa Yepes DO . 80
OTIpeIeTICHHBIN HHTETPaI. No 684 06,
VY M € T b: IPUMEHATh METO/T JUIsl BEIBOJIA 686 a, 695 0
hopmysel 00beMa MTUPaMUIbI, 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/1auM Ha BBIYMCIICHHE 00bEMOB KOHYCa U
YCEUEHHOTO KOHYyCa

21 | Pemenue 3a1a4 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'OYT'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 33]]ad Ha HaX0XKJICHHE
o0bema 1mapa.

23 | OO6beM mapoBOro KY W M e T b IpencTaBieHme 0 IIapoBOM [TpoBepka | m. 83 B. 12-
CErMEeHTa, IIapOBOIro 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: pemarth 3aJjauu Ha HaXOXK/ICHHE

00BEMOB IIIaPOBOTO CJIOSI, CEKTOPa,
CerMeHTa

24 | ITmomanpb cdepbr YOHM | 3 1 aTtb: hopMmyny miomaau chepsl. (O10) m. 84 B. 12-
Pemenue 3agau no YOC3 | YV M e Tb: BRIBOAUTH (POPMYITY TUIOIIATH IIposepka | 14c. 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 noBroperue (20 1)
25 | TpeyrosibHUKH 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 | YUeTblpexyroJbHUKU YOC3 | 3HaTb: METPHUECKHE COOTHOILIEHHUS B YO KoHncnekr

MapajjiejiorpaMmme, Tparncuuu.
YMeTs: IPUMCHSATDH UX IPHU PCIICHUN




3aaa4

27 | OKpyXHOCTh YOC3 | 3HaT b: CBOWCTBA KacaTENIbHbIX, YO Koncnekr
IIPOBEJIEHHBIX K OKPY>KHOCTH, CBOHCTBO
XOp/I; YIJIOB BIIMCAHHBIX, LICHTPAIbHBIX;
Y M € T b: IPUMEHSITH UX IPU PEIICHUH
3a/1a4 110 JAaHHOU TeMe
28 | Bzaumuoe VY M e T b: pemath 3a7a4u 10 TeMe Tect-6, Tect-6,
pacroioKeHue «B3anMHOE pacronoKeHue NpsMbIX 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 | Bexropsl. MeTon 3 H aT b: pacrojIoKeHNEe BEKTOPOB TI0 [Mpaktukym | IIpakTukym
KOOpJUHAT KOOpPJIMHATHBIM BEKTOpaM, ACUCTBUSI HaJ| o 1o
BEKTOpaMH, ypaBHEHUE TIPSIMOH, PEIICHUIO PEIICHUIO
KOOpPJIMHATBI BEKTOPA; KOOPIUHATHI 3a1a4 3aj1a4
CepEeaNHBI OTPE3Ka, CKATIPHOE (Tect-5, (Tect-7,
MIPOU3BEACHNUE BEKTOPOB, (OPMYITY IS I B.,c. 20 I B.,c. 28
BBIUMCIICHUS yTiIa MEKY BEKTOpaMH U I1.1. I1.1.
NPSAMBIMU B POCTPAHCTBE. ANTBIHOB ANTBIHOB
VY M e T b: pemath 3aaaun koopauHateeiM U | (M.: Ipoda, | (M.: Ipoda,
BEKTOPHO-KOOPAMHATHBIM CITOCOOaMU 2013)) 2013))
30 | MHOTrOrpaHHUKH 3 HaTb: NOHITHE MHOTOTPAaHHUKA, Bapuant Ne 765
(hopMYyJIBI TUTOIIAN TOBEPXHOCTH U El'D
00BeMOB 2014r.
VY M e T b: pacro3HaBaTh U U300paxkathb
MHOTOTPaHHUKH; pelaTh 3a1a4l Ha
HaX0KJIHUE TUIOIMAIU U 00beMa
31 | Tena BpaieHus 3 H aT b: ONPEAEICHNUs, IIEMEHTHIL, BapuanTt Neo 758,767
(hopMyIIBI IIIOIIAIN TIOBEPXHOCTH U EI'D
o0BeMa, BUIbI CEUEHHIA. 2014r.

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 IPUOOPETCHHBIS
CTEPEOMETPUUYECKUX HAaBbIKU B IIPAKTUYECKOM A€ATEIbHOCTH IpU
33 | 3amad, BKIOYas pEIIEHNH CTEPEOMETPUUYECKHX 3a/1a4
3amauu u3 KM
EI'D
34 | UroroBas YK3VY | ¥V M e T5: pacrio3HaBaTh Ha yepTexax u KP Ne 5 Bapuant
KOHTPOJIbHAsA MOJIENISIX IPOCTPAHCTBEHHBIE (POPMBI, M EI'D
padora 1o pelarh NPOCTEUIINE CTEPEOMETPUYECKUE (40 mun) 2007r.
CTEpPEOMETPUHU 3a/1auu
AHaJA3 UTOrOBOMN VYpok- | ¥ M e T b: UCIIOIB30BATH TPUOOPETEHHBIE
KP. KOHCYJIb | 3HAHUS U YMEHUS B IPAKTUYECKOU
3aKIIOUNTENbHBIN Tausl | JESITENbHOCTH JUIsl UCCIIEI0BAaHUS
YpOK HECJIOKHBIX MPAKTUYECKUX CUTYyallui Ha

OCHOBE U3YUEHHBIX (JOPMYII U CBOICTB
duryp
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