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JIner aktyaamzanuu padoueil mporpaMmbl

Pabouas mporpamMma nmepecMoTpeHa, 00CykaeHa u o00peHa s peanusaruu B 2025 - 2026
yueOHOM rojy Ha 3acefqanuu Kadeapsl IlpuknanHoil MaTeMaTHKU U HHPOPMATUKA

IIporokom ot 20 . Ne
3aB. kadeapoii 10.A. H3BekoB

Pabouast mporpamMma rnepecMoTpeHa, 00CykaeHa 1 0100peHa s peanusaruu B 2026 - 2027
yueOHOM ToJ1y Ha 3acenannu kagenpsl [IpukianHoil MaTeMaTHKU U HHPOPMATHKU

IIporokom ot 20 . Ne

3aB. kadenpoii 10.A. UsBekos

Pabouas mporpamma nepecMoTpeHa, odcyxieHa u ogoopena s peanusanuu B 2027 - 2028
y4eOHOM rojy Ha 3aceqanuu kadeapsl [IpuKiIagHON MaTEMAaTHKH U HH)OPMATHKH

[Iporokon ot 20 1. Ne

3aB. kadenpoii 10.A. U3BekoB

Pabouas mporpamma nepecMoTpeHa, oocyxieHa u oqoopena s peanusanuu B 2028 - 2029
y4eOHOM rojy Ha 3aceqanuu kadeapsl [IpuKIagHON MaTEMAaTHKH U HH()OPMATHKH

[Iporokonm ot 20 . Ne

3aB. kadenpoit I0.A. U3Bekos

PaGouas mporpamma nepecmMoTpeHa, oocyxieHa u ogoopena s peanusanuu B 2029 - 2030
ydaeOHOM roly Ha 3aceqaHuu kageapsl [IpukiaaHol MaTeMaTuku U HHPOPMATUKA

IIporokom or 20 . Ne

3aB. xadenpoii I0.A. U3Bekos




1 Ilesin ocBOCHMSI IMCUMILTUHBI (MOIYJISA)

[ensamu 0cBOCHUST AUCUUIUTAHBI «I €OMeTpus» SABIISIIOTCS:

— (OpMUPOBAHHE CHUCTEMATHUYECKUX 3HAHUN O COBPEMEHHBIX METOJaX TCOMETpHH, €&
MECTE U POJIM B CUCTEME MAaTEeMaTUYECKUX HAYK;

— paciIMpeHue U yriyOoJIeHHe OCHOBHBIX MTOHITHI T€OMETPHUH;

— pa3BUTHE aAOCTPAKTHOTO  MBIIUICHUS, TPOCTPAHCTBEHHBIX  IPEICTABIICHHM,
BBIYMCIUTEIIFHOM, aITOPUTMHYCCKON KYILTYpP M O0IICH MaTeMaTUICCKON KYJIbTYPbI.

2 MecTo TUCHUIJIMHBI (MOYJIsI) B CTPYKTYpe 00pa3oBaTe/ibHOIi MPOrpaMmbl

Huctmmuinaa ['eomeTpuss BXOAMT B O0S3aTENbHYI0 4YacTh Y4eOHOro IUiaHa
00pa3oBaTeNbHOI TPOrpaMMBL.

Jnst  u3ydeHuss  AMCHMIUIMHBL ~ HEOOXOAMMBI  3HaHUS  (YMEHHMs,  BIJIQJICHUS),
c(hOpMUPOBAHHBIE B PE3y/IbTaTe U3yUCHUS JUCIUILTNH/ IPAKTUK:

3a7a4M Ha TOCTPOEHUE IUPKYJIEM U JIMHEHKOM

JuckperHas maTemaTuKa

MaremaTryecKkuii aHaaus3

Anrebpa u Teopus yucel

3HaHus (YMEHUs, BJIaJIEHUs), IOTYYEHHbIE IPU U3YyYEHUHU JAaHHOM JUCLMILIMHBI OyIyT
HEOOXOIUMBI JIJIsl U3y4YCHHUS JUCIUILTNH/TIPAKTHK:

MeTtoauka opranu3anuy BHEYPOUHOU I€ATEIHHOCTH 110 MaTeMaTHKe U GU3HKe

[Ipou3BoaCTBEHHAS - TTeJarOrHYeCKas MPAKTHUKA [0 MaTEMaTUKE

dusuka

[IpakTuKyM 10 pEUIEHUIO 3a/Jay MOBBIIIEHHON CII0XHOCTH UIKOJIBHOTO —Kypca
MaTeMaTUKU

[IpakTUKy™M 1O PEIICHHIO 3324 C TapaMeTpamMu

DJleMeHTapHasi MaTeMaTUKa

Metoaunka oOydeHHs] MATEMAaTHKE B IITKOJIE

3ajaun Ha TOCTPOEHUE LIUPKYJIEM U TUHEHKON

3 Komnerenuun ody4arouierocs, popMupyemMbie B pe3yJbTaTe 0CBOCHUSI

AUCHUILIMHBI (MOAYJISA) ¥ IIJIAHUPYeEMbIe Pe3yJbTAThl 00yUeHH s

B pesynbpraTe ocBoeHus AUCHUILIMHBL (Moayins) «['eomeTpus» oOyyarouiuiicss qoJKeH
o0ajaTh CIeAyIOIUMU KOMIETEHIUSAMMU:

KOI[ HHIUKaATOpa I/IHI[I/IKaTop JOCTHXXCHHA KOMIICTCHIINN

OIIK-8 CrocoOeH OCYIIeCTBISATh MEJarorHYecKyr0 ACSITebHOCTh Ha OCHOBE CIEIHATbHBIX
HAyYHBIX 3HAHHUH

OIIK-8.1 [Inanupyer ©  THpPOBOAUT HAy4yHbIE HCCIEIOBaHHSA B  oOnacTu
1e/1arOrMYecKoi IesITeIbHOCTH
OIIK-8.2 Hcnonb3yer  cnenuanbHble  HayyHble  3HAHUSA  JUISL  MOBBIIICHUS

3G (HEKTUBHOCTH ITeTarOTHIECKON JESITEILHOCTH




4. CTpyKTypa, 00bEéM H coep:KaHue TUCHUIIMHBI (MOAYJIs)
OO6m1ast Tpy1I0€MKOCTh TUCIMIUIMHBI COCTABIISACT / 3a4ETHBIX CIUHUII 252 aKaJl. 9acoB, B TOM YHUCIIE:

— KOHTaKTHas pabora — 156,3 akaz. yacos:

— ayauTtopHas — 148 aka. 4acos;

— BHeayIuTopHas — 8,3 akaj. 4acoB;

— caMocTosTeNbHas padota — 24,3 akaj1. 4acoB;

— B (popmMe npaxTHuecKoii moarotoBku — 0 akan. yac;

— IMOJATOTOBKA K DK3aMeHy — 71,4 akan. gac

®dopwma arTecTauui - 3K3aMeH

AynuropHas 3 =
o KOHTaKTHas paboTa E 3 dopma TeKyIIEero
= B
= o u, KOHTPOJIsS
Pasnen/ Tema 5 (B akaz. yacax) E > ot 3 p Kox
S 3 © | caMOCTOATENFHON | yCIeBaeMOCTH U
JUCLUTUINHBI 5 £ = . | xomnereHuun
O g £ padoThI MIPOMEKYTOUHOM
nab. | mpakr. | = Q8
Tex. Z'g aTTecTaluuu
3aH. 3aH. | O &
1. Bexropsl
Nzyuenue
TEOPETUYIECKOTO
1.1 JIuneiinsle onepanuu Ha Mmarepuana
BEKTOPaMH. JInneinas CamocrogrensHoe | Ycraas Oecema mo
3aBUCUMOCTD BEKTOPOB. U3y4yeHue y4eOHO# | ompenenaeHusm u
Basuc cucrembl BEKTOpOB. JIUTEPATyPHI MOHATHAM OIK-8.1
Koopnunatst BekTopa.| 5 8 8 2 Brinosninenue 3amura JOMaIIHuX OITK 8I 2’
Jlenenue oTpe3ka B JaHHOM MIPAKTUYECKUX 3aJaHui '
OTHOILICHUH. CxkanspHoe, JIOMalIHUX Komnoksuym no
BEKTODHOE M  CMEIIAHHOE 3aJaHui Teme «BekTopb»
IIPOU3BE/ICHUS] BEKTOPOB Pabora ¢
3JIEKTPOHHBIMU
Oubimorexkamu
HWroro no pasaeny 8 8 2
2. Meron KOOpJHMHAT Ha
IUIOCKOCTH
Nzyuenue
2.1 CucreMbl KOOpAMHAT Ha TEOPETUYECKOTO
MJIOCKOCTH. Dopmysl MaTepuaia
PMY p VYcrhas Oecena mo
rpeoOpa3oBaHKs KOOPIWUHAT. CamocrosTensHoe
. .| ompeneneHusM u
YpaBHeHHS JTMHAN Ha n3ydeHue yqeOHou
IJIOCKOCTH Paznmuunsie JIATEpaTyphl TTOHATHAM
’ N patyp 3amura JOMaIIHuX OIIK-8.1,
(dopmbl ypaBHeHHs TpsMol| 5 8 8 2 Berinonnenne .
3aJaHUI OIlK-8.2
Ha TUIOCKOCTH. YTOJ MEXIy MPaKTHYECKUX
KomnokBuym 1o
npsMbiMd.  PaccTosiHue ot JIOMAIIHUX
" N teme «lIpsmast Ha
TOYKH 10 TpsMoil. Bzanmuoe 3alaHuI
TTOCKOCTH
pacIioyioKeHue TMpsIMbIX Ha Pabota c
IUIOCKOCTH 3JIEKTPOHHBIMHU
OubmmoTekaMun
Uroro no pazneny 8 8 2
3. JIuaum BTOpOTrO MOpSAAKA




Nzyuenue

TEOPETHIECKOTO
TectupoBanue
Marepuana
CTYIEHTOB. Y CTHas
3.1 OcHOBHBIE BUIBI KPUBBIX CamocrosTensHOe Gecena 110
BTOpOTO Topsi/IKa, n3yudeHue yuyeOHou
KaHOHHYECKHe AQBHEHUS JIUTEPaTyphl OTPCACTICHIAN H
yp N i patyp MTOHSITUSIM. OIIK-8.1,
XapaKTepUCTUKM, CBOMCTBa,| 5 8 8 2 Beinonnenue
3amuTa JOMAIIHUX OIIK-8.2
noctpoerne.  I[lpuBenenue MIPAKTHIECKUX sananmii
KPHBBIX BTOPOTO TMOPSAKA K JTIOMAIITHUAX ’
N Konnoksuym.
KaHOHHYIECKOMY BUILY. 3amaHui
KontponbHas
Pabota c
pabota.
JIEKTPOHHBIMU
Oubimorexamu
HUtoro o paszery 8 8 2
4. Merton KOOp/IMHAT B
npoctpancTBe. [IpsiMas JTUHUS U
IUIOCKOCTh
4.1 CucteMbl KOOpAMHAT B Nzyuenue
MIPOCTPAHCTBE. TeopeTudeckoro | YcrHas Oecena o
VYpaBHEHHS TIOCKOCTH. YTOI Marepuana OTIpeIeIEHUSIM 1
MEXy TUIOCKOCTSIMH. CamocrosTenpHOe | MOHATUSAM. 3aluTa
Paccrossane OT TOYKH 10 5 8 8 21 H3yUCHHE JIOMAIIIHUX 3aJaHui. OIIK-8.1,
IUIOCKOCTH. [psamas B ' JOTIOJTHUTENIbHOU TectupoBanue OIIK-8.2
MIPOCTPAHCTBE. Bzaumnoe TUTEePaTypHI KommoxBrym
pacroyio’)keHue MpSIMBIX U IMonroroska Kontponbhas
TUTOCKOCTEH. MPAKTHIECKOMY pabora
Metpuueckue 3aauu. 3aHATHIO
Wroro no pazaeny 8 8 2,1
5. [ToBepXHOCTH BTOPOTO HOPSIKA
5.1 Kanonnueckue Nzyuenue
YpaBHEHUSI  IOBEPXHOCTEH TEOPETUIECKOr0
BTOPOTO MOPSIIKA. Marepuana
P P N P Vernas Oecena mo
Merton cedeHH. CamocrosTenbHOe
OIIPEICNICHUSIM
Hunmmanpraeckue u H3y4YCHHE OIIK-8.1,
5 6 6 2 . | moHaTHaM. 3amura
KOHUYECKHE MMOBEPXHOCTH. JIOTIOTHUTENBHOMN . OIlK-8.2
JOMAalIHUX 3aJaHHH.
[ToBepXHOCTH BpaIlleHHUSI. JUTEPATyPhI
o KommoxBrym
[IpsimonuHelinble Ioaroroska
o0pasyromiue IMOBepXHOCTEH PAKTHIECKOMY
BTOPOT'O HOPSIIKA 3aHATHIO
HWtoro o pazzeny 6 6 2
HWtoro 3a cemectp 38 38 10,1 9K3aMeH
6. Addunnsie npeobpasoBaHus
N3yuenue
6.1 Onpenenenue u cBOWCTBa TEOPETUIECKOr0
TreOMETPHYECKUX Marepuana
. Vernas Oecena mo
peoOpa3oBaHuil. CamocrosTenbHOe
o ONpENEACHUAM
Knaccudukarmuss  mBUKCHHMA HU3y4YECHUE OIIK-8.1,
6 10 10 3 . | moHaTusMm. 3amura
IJIOCKOCTH. JIOTIOTHUTENBHOMN o OIlK-8.2
. JIOMAIIHUX 3aaHUi.
I'pynma moxoowmii. JIATEPATyphI
o Komnoxksuym
OmnpeneneHue U CBOICTBa IMonroroska
apuHHBIX Mpeobpa3oBaHuit MPaKTHIECKOMY
3aHATHIO
HWtoro no paszeny 10 10 3
7. OneMeHTbI MIPOEKTUBHOU
T€OMETPHH. 3agaun Ha

HOCTPOCHHUE




7.1 CBoiicTBa LEHTPAIBHOTO
MIPOEKTUPOBAHUS (QUTYP.
Ormpenenenre TPOSKTUBHOTO
IIPOCTPAHCTBA.
Moaenu
IUIOCKOCTH.
[IpuHUIMI TBOMCTBEHHOCTH H

MIPOEKTUBHOMN

teopema [le3apra Nzydenne
I'pynma MPOCKTHBHBIX TEOPETHIECKOTO
peoOpa3oBaHUH. Marepuana
Peop . p VYcrHas O6ecena no
IIpuMeHEeHHEe TMPOCKTUBHOM CamocrosTenbHOE
OIIPEACIICHUSAM
TEOMETPHUH K  PELICHHIO H3yUYCHHE OIIK-8.1,
16 16 8 . | mouaTusaMm. 3amura
3aau. JIOTIOJTHUTENILHON . OIIK-8.2
JIOMAITHUX 3alaHAH.
OCHOBHBIE METOABI PELICHHS JIUTEPaTyphl
Komnoxksuym
3aj1a4 Ha MOCTPOCHHE. IMoaroToBka K
[MapamnensHoe MPAKTHIECKOMY
MPOCKTHPOBAHUE M €ro 3aHSTHUIO
CBOIiCTBA. Uzo0OpaxkeHue
TUTOCKUX u
MIPOCTPAHCTBEHHBIX (GUTYp B
napaenbHON POEKIUH.
AKCOHOMETpHSL.
IMonHbIe u HETIOJTHBIC
H300paxKeHHs
HUroro no pazaeny 16 16 8
8. DneMeHTHI TOmOIOTUH
8.1 Metpuueckue u Nzyuenue
TOTOJIOTUUECKHE TEOPETHIECKOTO
MIPOCTPAHCTBA. Marepuana
pocTp P Vernas Oecena mo
T'omeoMOppU3MBIL. CamocrosTenbHOe R
MHoroo6pasusi. H3yUCHHE P OIIK-8.1,
y 10 10 3,2 . | moHsaTuaMm. 3amura
Teopema Diinepa JUTS JIOTIOTHUTENBHOMN . OIlK-8.2
JOMAIIHUX 3aJaHuM.
MHOTOTPaHHHUKOB. JUTEPATyPhI
KommoxBrym
Knaccuduxarnus [Noaroroska k
TOIIOJIOTUIECKH TPABUIBHBIX PAKTHIECKOMY
MHOI'OTpaHHUKOB 3aHATHUIO
HWroro no pasaeny 10 10 3,2
HUtoro 3a cemectp 36 36 14,2 9K3aMeH
Hroro no aucumIiiinge 74 74 24,3 3K3aMeH




5 O0pa3oBaTe/bHbIE TEXHOJIOTHH

1. TpaguunonHble 00pa3oBaTEIbHBIE TEXHOJIOIMH, OPUEHTHPOBAHHBIE HA OpraHU3aLUIO
o0pa3oBaTeNpHOrO Mpollecca W MPENNoJIaralollyl0 MpsIMYyI0 TPAHCIALMIO 3HAaHUM OT
npenoaaBarelis kK oakaiaBpy.

@opMbl y4eOHBIX 3aHATUH C UCTIONIB30BAHUEM TPAIUIIMOHHBIX TEXHOJIOTHIl:

UHPOpPMALIMOHHASL  JIGKIMsI —  MOCJENOBAaTENbHOE  HM3JIOKEHHE  Marepuansa B
JUCHUIUTMHAPHON JIOTHKE, OCYILECTBISEMOE IMPEUMYIIECTBEHHO BepOAJbHBIMU CPECTBAMU
(MoHOJIOT MpernogaBaTens).

MPAKTUYECKOE 3aHAITHE, MOCBALICHHOE OCBOCHHIO KOHKPETHBIX YMEHHI M HaBBIKOB I10
IIPETIOKEHHOMY aITOPUTMY.

2. Texnonoruu npoOieMHOro o0y4eHHUs] — OpraHu3alus o0pa30BaTeIBLHOrO Mpolecca,
KOTOpasi MPEAINoaracT MOCTAHOBKY MPOOJIEMHBIX BOIPOCOB, CO3/IaHUE YUEOHBIX MPOOJIEMHBIX
CUTYalU# JIsl CTUMYJIMPOBAHUS aKTUBHOM IMO3HABATEIBHOU I€ATEILHOCTH OaKaIaBpoOB.

@Dopmbl yueOHBIX 3aHATHH C UCTIOIB30BAHUEM TEXHOJIOTHI MPOOIEMHOT0 O0YUEHUS:

pakTUYeCKoe 3aHATHEe B (opMme MNpakTUKyMa — OpraHusanus y4deOHOW paloThl,
HalpaBJieHHAss Ha pelIeHUE KOMIUIEKCHOW Y4eOHO-TIO3HABAaTEbHOW 3aJaud, TpeOyromen OT
CTYJCHTa IPUMEHEHUS KaK HAyYHO-TE€OPETUYECKUX 3HAHUM, TaK U MIPAKTUYECKUX HABBIKOB.

3. HTepakTHBHBIC TEXHOJOTHH — OpPTaHU3aIMs 00pa30BaTEIBHOTO MPOoIecca, KOTopas
MIpeJiroiaraeT akTMBHOE U HETMHEIHOE B3aUMO/ICHCTBHE BCEX YYACTHUKOB, JOCTH)KEHHUE HA ITON
OCHOBE JIMYHOCTHO 3HAYMMOT'0 JUIsl HUX 00pa30BaTeIbHOr0 pe3ysbTaTa.

®opMbl yUeOHBIX 3aHSATHI C KCIOJIB30BAHHMEM CHEIHATU3UPOBAHHBIX MHTEPAKTHUBHBIX
TEXHOJIOTHI:

JIEKIUsL «OOpaTHOM CBSI3U» — JIKIUSA—TIPOBOKAIMs (M3JI0KEHHWE MaTepuana ¢ 3apaHee
3aIIaHUPOBAHHBIMU OLTMOKAMH ), JIEKITUA-Oece1a, JICKIUs-TUCKYCCHSI.

4.  HMuadopManmoOHHO-KOMMYHUKALIMOHHBIE  OOpa3oBaTelbHbIE  TEXHOJOTUH  —
opranusanus o0pa3oBaTeIbHOTO MPOLIEcca, OCHOBAHHAs Ha MPUMEHEHUHU MPOTPaMMHBIX Cpell U
TEXHUUYECKUX CPEJICTB pabOThI ¢ HH(OPMALIUEH.

6 YueOHO-MeTOAMUYECKOE 00ecleueHre CAMOCTOATeIbLHO padoThl 00y4arommxcst
[Tpencrasieno B npuiioxxeHuu 1.

7 OueHoYHbIE CPEICTBA /1JI51 IPOBEeHUs POMEKYTOUHOI aTTecTalun
[TpencTaBieHBI B IPUIIOKEHUH 2.

8 YueOHo-MeTOoqMYecKOe U HHPOPMALMOHHOE 00ecTieYeHue TUCIIUILTUHBI (MOTYJI51)

a) OcHoBHas auTEparypa:

1. Aranacsia C. JI. 'eomerpust 1 [DnexTpoHHBIN pecype] : yueOHOe mocodue st By30B /
C.JI. AranacsH. - Mocksa : Jlabopatopus 3uanmii, 2014. - 334 c. - ISBN 978-5-9963-2371-5. -
URL.: https://ibooks.ru/bookshelf/350135/reading (mata oOpamenus: 29.04.2024). - Tekcr:
JJIEKTPOHHBIN.

2. Atanacsu C.JI. ['eomerpust 2 [D7eKTpOHHBIN pecypce] : yueOHOe mocobue st By30B /
C.JI. AranacsH, B.I'. TTokpoBckuii, A.B. YiakoB. - Mocksa : Jlabopatopus 3uanui, 2015. - 547
c. - ISBN 978-5-9963-2876-5. - URL: https://ibooks.ru/bookshelf/350142/reading (mata
oopatenus: 29.04.2024). - TekcT: 2IeKTPOHHBIH.

3. [onos, B. JI. AnamuTtnueckas reomerpust [DIeKTpoHHBIH pecypc] @ y4eOHHMK U
NPaKTHUKYM JUis akajgemudeckoro OakanaBpuata / B. JI. Tlomnos, I'. B. Cyxoukwuii. - 2-¢ u3n.,
nepepad. u joi. - M. : I3narensctBo FOpaiit, 2017. - 232 c. - (bakanaBp. AkageMu4eckuit Kypc).
— Pexum JIoCTymna:
https://www.biblioonline.ru/book/5SDE8BF32-7795-4199-9C4A-7TDA0853CCAF2

0) lonoJiHMTEILHAS JIUTEpaTypa:



1. KatomoB O.P. IlpeoOpa3oBaHusi MIOCKOCTH M MX NPHUMEHEHHE K PEIICHUIO 3a/1ad
IUTAHUMETPpUH [DekTpoHHbIii pecype] | Yuebnoe mocodbue. 3-e¢ m3a., crep. / O.P. Kaiomos. -

MockBa . ®mmara, 2020. - 133 c¢. - ISBN 978-5-9765-2193-3. - URL:
https://ibooks.ru/bookshelf/351911/reading  (mara oOpamenus: 29.04.2024). - Tekcr:
3JIEKTPOHHBIN.

2. boprakosckuii A.C. AHanuTHYecKass reoMeTpus B mpumepax u 3amadax / A.C.
BboprakoBckuii, A.B. IlanteneeB. - MockBa : Hudpa-M, 2016. - 496 c. - ISBN

978-5-16-011202-2. - URL: https://ibooks.ru/bookshelf/361165/reading (mata oGparieHus:
29.04.2024). - TekcT: 3JIeKTPOHHBIH.
3. Urnatoukuna JI.A. Tonosorus mis 6akanaBpoB maremaruku / JI.A. UrHaToukuHa. -

MockBa : [IIpomereit, 2016. - 88 <c¢. - [ISBN 978-5-9907453-1-5. - URL:
https://ibooks.ru/bookshelf/352671/reading  (mara oOpamenus: 29.04.2024). -  Tekcr:
JJIEKTPOHHBIN.

4. Illyman I'.'. Anre6pa u reomerpus / I'.W. lllyman, O.A. Bonruna, H.YO. T'omoguast. -
Mocksa : MI[ PUOP, 2019. - 160 c. - ISBN 978-5-369-01708-1. - URL:
https://ibooks.ru/bookshelf/361154/reading  (mara oOpamenus: 29.04.2024). -  Tekcr:
JJIEKTPOHHBIN.

5. lenucosa H.C. JlononuuTensHble riaaBbl mpoektuBHOM reomerpun / H.C. JleHucona. -
MockBa : [IIpomereii, 2016. - 82 ¢ - [ISBN 978-5-9907986-3-2. - URL:
https://ibooks.ru/bookshelf/352668/reading  (mara oOpamenus: 29.04.2024). -  Tekcr:
JJIEKTPOHHBIN.

6. 'pemioB A. A. Ananutudeckas reomerpus. Bekropras anreopa. Kpussie BToporo
nopsika: komnbrotepHbii Kype / A.A. I'pemmios, T.U. benosa. - Mocksa : Jloroc, 2004. - 128 c.
- ISBN 5-94010-204-2. - URL.: https://ibooks.ru/bookshelf/334745/reading (mara oGparieHus:
29.04.2024). - TekcT: 37eKTPOHHBII.

B) MeToanuyeckne yKazaHus:

1. AxmanoBa 3.C. AHanuTHueckas TeoMeTpusi [DIeKTPOHHBIN pecypc] : ydeOHOe
nocobue / MI'TY. - Marauroropck : MI'TY, 2016. - 1 anekrpos. ont. auck (CD-ROM).

aHAJIUTHUYECKasi TeOMETPHs ,aHAJTUTUYECKas TeOMeTpUs, pu3nka

2. CepreeBa E.B. DnemeHThI BEKTOpHOW anreOphl W aHAIUTHYECKOW TEOMETPUHU
[DneKTpOHHBIH pecypc] : BApHAHTHI 33JaHUH UTOTOBBIX KOHTPOJIBHBIX paboT IJIsl CTYJICHTOB BCEX
criermanbrocteit / MI'TY. - Marautoropek : MI'TY, 2011. - 1 snektpoH. ont. auck (CD-ROM).

3. bonnmapenko T.A. DnemeHThl JHMHEHHON anreOpbl W aHAJUTUYECKOH T€OMETPUHU
[Tekct] : yuebHOe mocobue / MI'TY. - Maruutoropek, 2013. - 128 ¢. : ui.

r) [Iporpammuoe o6ecnieuenue u UnTepHer-pecypcebi:

IIporpammHuoe o6ecnneyenne

Haunmenosanue 110 Ne norosopa CpoK nercTBUS JIUIEH3UN
MS Oﬁ.lce 2007 Ne 135 o1 17.09.2007 0eccpouHo
Professional

7Zip cB0OOAHO pacrpocTpansemoe [10 OECCPOUHO

Adobe Reader cB000IHO pacnpoctpansiemoe 110 0eccpoyHO

FAR Manager cB0OOaHO pacrpocTpansemoe [10 OECCPOUHO




IIpodeccnonanbublie 6a3bl JAHHBIX M HH(OPMAIMOHHBIE CIIPABOYHBIE CHCTEMbI

HasBanwne xypca CchlnKa
Poccuiickas  T'ocynapcTennas — OUOMMOTEKA. e v rsl.ru/ru/4readers/catalogues/
Karanoru
[TouckoBast cucrema Axamemust Google (Google URL: https://scholar.google.ru/
Scholar) ' ' ' '
HanmonanpHas uH(GOPMAIIMOHHO-aHATU THYECKAsT
cuctema — Poccuiickuii  ungekc  mayunoro|URL: https://elibrary.ru/project_risc.asp
nutupoBanus (PHI)

OnekTpoHHas 0a3a nepuoavueckux wusnanui East
View Information Services, OO0 «MBUC»
DnekTpoHHbIe pecypchl oudimorekn MI'TY um. I'.1.
Hocosa

9 MaTepHaJIbHO-TEXHHYECKOE o0ecneueHne JUCHUIIIHHBI (MOIYJIf)

https://dlib.eastview.com/

https://host.megaprolib.net/MP0109/Web

MarepuanbHO-TeXHHYECKOe 0OecTIedeHIEe TUCIUIUINHBI BKIFOYAEeT:

MarepuanbHO-TeXHUYECKOe 00ecTiedeHIEe TUCIIUIUINHBI BKIIFOYAeT:

JlexnmoHHast ayautopusi: MynbTUMEIUITHBIE CPEICTBA XPAHEHUS, IEPEAayy U MPEICTABICHHS
nHpopMaIuu.

VYueOHast ayauTopus Ui TPYNIOBBIX W WHAMBHIYaJIbHBIX KOHCYJIBTAIM, TEKYIIETO
KOHTPOJII W IPOMEXKYTOUHOW aTTrectauuu: MyJabTUMEIUHbIE CPeACTBAa XpaHEHHs, Nepenadyud u
npencraBaeHns HHGpopMaun. KoMIIeKke TECTOBBIX 3aJaHUl JUIsl TIPOBEIEHHS MTPOMEKYTOUYHOTO H
PYOEKHOTO KOHTPOJIEH.

[Tomemienust st caMOCTOSITEIbHON paboThl ydammxcsi: llepcoHalbHBIE KOMITBIOTEPHI C
nakerom  Office, Beixogom B HMHTepHer ©u ¢ JOCTylOM B  DICKTPOHHYIO
nH(pOpMaIH-OHHO-00pa30BaTENBbHYIO CPEy YHUBEPCHUTETA.

[Tomemenune asst XpaHeHUs! U MPODUIIAKTHUECKOTO 00CTY)KUBaHHS y4eOHOTO 000pyAOBaHMUS:
HIkadsr a1 XpaHeHUsT y4eOHO-METOIMYECKO JOKYMEHTAINH, Y4eO0HOro 000py/I0BaHNE U YIeOHBIX
HAaIJISAHBIX TOCOOHIA.



Ipuioxkenne 1

Y4eOHO-MeTOAMYECKOE O0ecTeYeHHe CAMOCTOSITe/IbHOM padoThl CTYA€HTOB

Pasnen/ tema Bun camocrositenbHOM Kon-Bo
DopMBbI KOHTPOJISL
JMCIUTUIMHBI paboThl 4acoB

1.1 Jluneiinbie omepauuu | M3ydeHue TeOpETUUECKOrO MaTepHana 2 YcrHas Oecena o
Hax BekTopamu. JluHeiinas | CamocTosiTenbHOE M3y4YeHHE YUeOHOM OINpEeNIeNEeHUsIM U MOHITUAM
3aBUCUMOCTh BEKTOPOB. JUTEpaTypsl 3amura JOMaIIHUX 3aJaHui
Ba3uc cucremsl BEKTOPOB. BrInonHeHne NpakTH4ecKux Komnoksuym  mo  Teme
Koopaunats! BEKTOpa. JIOMAIIHUX 3aJJaHu’ «Bextopsi»

JleneHue oTpe3ka B JaHHOM Pabota ¢ 51eKTpOHHBIMU

OTHOIIICHHH. CkanspHoe, O6ubImoTekaMu

BEKTOPHOE W CMEIIAHHOE

MIPOM3BEACHUS BEKTOPOB

2.1. Cuctemsl koopauHaT Ha | M3yueHne T€OpEeTHIECKOro MaTepHraa 2 VYcrHas becena mo
TUTOCKOCTH. @opmyner | CaMOCTOATENBHOE M3YUYECHHE YICOHOH OTIPEICTICHUSIM 1 TIOHSTHSIM
mpeoOpa3oBaHus JTUTEPATyPHI 3amTa TOMAaNTHAX 3aJaHAN
KOOpPJHHAT. BerImonHeHNe MpakTHYECKNX KomnoxBuym 1o teme

VYpaBHeHUss  JMHUH ~ Ha JIOMAIIHUX 3alaHui «IIpsiMast Ha MIIOCKOCTH
IUTOCKOCTH. Paznuunbie Pabota ¢ 351eKTpOHHBIMHU
(GbOpMBI  ypaBHCHHS MPSIMOM oubIMoTeKaMu
Ha IUIOCKOCTU. YTOJ MEXAy
npsameIMU.  PaccrosiHue ot
TOYKHU o MPSMOM.

BzaumHOe  pacmnosoxeHue
MIPSMBIX Ha IIOCKOCTH.

3.1. OcHoBHble  BuUIBl | M3yueHue TeopeTHYECKOro MaTepuaa 2 TecTupoBaHue CTyI€HTOB.
KPHUBBIX BTOpOro mnopsnaka, | CaMocTOSATENbHOE U3YUYEeHHE YICOHOH VYcrtHas Oecena o
KaHOHMYECKHE YpaBHEHUS, JIUTEpPaTyphl OTIPEAEIICHHUAM U IIOHATHSIM.
XapaKTEepUCTUKH, CBOICTBA, BrImonHeHNe MpakTHYECKNUX 3amuTa JOMAIIHUX 3aJaHUH.
noctpoenue.  IlpuBenenue JOMAITHNX 33/1aHAN KostoxBuym.
KPHUBBIX BTOPOTO IOPSIKA K Pabota c 351eKTpOHHEIMHA Konrponshas pabora.
KaHOHUYECKOMY BHUILY O6ubamorekamMu
41 C H3ydenune TeopeTHIecKoro Marepuaia 2.1 YcrHas Oecena o

. HCTEMbl KOOpAWHAT B N '
poCTpaHCTSe. CamocTosiTelIbHOe H3yUeHNE YIeOHOU OTIpeIeTICHUSIM
Vpasnenus IOCKOCTIL JUTEpaTyphl TIOHSTHSM. 3aH.II/ITEI
Vo My TIOCKOCTAMH. Brimonuenue MPaKTHIECKUX JIOMAITHUX 3a/laHAH.
PaccrosHie OT TOUKH 10 JIOMAaITHUX 33/1aHAN TectupoBanne
miockocr.  Tpamas B Pabota c 351eKTpOHHBIMHA Komnoxsuym

Ooubnuorekamu KonTtponbHas pabota
npocTpaHcTee.  B3aumnoe
pacCIOJIOKEHHE MPSIMBIX |
IIJIOCKOCTEM.
Merpuueckue 3agauu.
5.1 Kanonnyeckue | M3yueHue TeopeTuueckoro Matepuana 2 VYerras 6ecena mo
ypaBHeHHs  IoBepxHocTeil | CamocTosiTenbHOE H3yUYeHHEe YIeOHOH OIIpeIeTICHUAM
BTOPOI'O IOPSIJIKA. JIMTEePATyPhI TOHSATHSM. 3aIuTa
MeTtoJ1 ceyeHHid. BrinonHenue npakTuyecKux JOMAMIHHX 33/[@HHI.
Hununapuueckue " JIOMAIIHUX 3aJaHuH Komnoksuym
KOHHYECKHE TOBEPXHOCTH. Paborta ¢ 351eKTpOHHBIMH
IToBepxHOCTH BpallleHHUS. OoubnuorekamMu
IIpsimoniuHEliHBIE
o0Opa3yloniie MoBEpXHOCTEH
BTOPOTO TOPSIKA
6.1 Onpenenenve )it 3 VcrHas Oecena mo
cBOHCTBA reoMeTpirecKux W3yueHne TeopeTHIecKkoro MaTepuana OTPEACICHIIM
npeoOpa3oBaHU. MOHATHSM. 3aIUTa

Knaccudukanus nBrKeHUH
TUTOCKOCTH.

I'pynma momoouii.
Onpenenenre U CBOMCTBa
apuHHBIX TpeoOpazoBaHuH

CamocTosTenbHOE H3ydeHHUE
JOTIOJIHUTEIBHOM JINTepaTyphl
[ToaroroBka K NPaKTHYECKOMY

3aHATHIO

JIOMAIIHUX 3aJJaHuM.
KommoxBuym




Pazgen/ tema
JACIATUIMHEI

Bung camocTosTensHOM
paboTHI

Kom-Bo
JacoB

DopmMBbI KOHTPOJISE

7.1 CBo¥icTBa EHTPAILHOTO
MIPOEKTUPOBAHHS QUTYD.
Omnpenernenne
MIPOEKTUBHOTO
MIPOCTPAHCTBA.
Monenu
IIOCKOCTH.
IIpvHUIMD JBONCTBEHHOCTH U
Teopema Jlesapra

I'pynma MPOEKTUBHBIX
mpeoOpa3oBaHUi.
[Ipumenenne mNPOEKTUBHOM
TEOMETPUH K  PELICHHIO
3azad.

OCHOBHBIE METOABI PEIICHUS
3a71a4 Ha TIOCTPOCHHE.
[TapanensHoe
MIPOEKTUPOBAaHHE U  €ro
CBOMCTBA. W3o6paxeHue
IUTOCKUX u
MIPOCTPAaHCTBEHHBIX (DUTYP B
NapajuieIbHOU IPOEKLIUH.
AKCOHOMETpHUSL.
[Tonueie u
n300paKeHHS

MPOEKTUBHOU

HCIIOJIHBIC

H3ydeHne TeopeTHYECKOro MaTepHana
CamocTosTenbHOE H3yIeHHUE
JOTIOJIHUTEILHOM JINTepaTyphl
[ToaroroBka K NPaKTHYECKOMY
3aHSATHIO

IlogroToBka Mpe3CHTallun

Vcruas 6ecena o
OTIpENICIICHUSIM
MOHSTHAM. 3alura
JIOMAIIHUX 3adaHHi.
Komnoxsuym

[IpencraBnenue
MIpe3CHTAIHA

8.1 Mertpuueckue u
TOMOJIOTHYECKHUE
MPOCTPAHCTBA.
T'omeoMophu3MBL
MHoroo0bpasus.

Teopema Diinepa JUTSt
MHOTOTPaHHHKOB.
Knaccudpukarms
TOTIOJIOTUIECKA

MIPaBHIIBHBIX
MHOT'OTPaHHHUKOB

H3y4yeHue TeopeTHIECKOro MaTepHraia
CamocTosTeNnbHOE H3yUeHHUE
JIOTIOJIHUTEIIbHOM JINTEPATYPbL
ITonroToBka K MpakTHUECKOMY
3aHATHUIO

HO,Z[FOTOBKa Mpe3eHTallnun

VYcrHas Oecena 1o
OTIpeNIeIICHUSIM
MOHATHAM. 3alIuTa
JIOMAIIHUX 3aJaHHi.
Komnoksuym

IIpencraBnenue
[pe3eHTaluU

HToOro no xucuuiJjinae

24,3

IIpumepsl 32124 1151 BHITIOJTHEHUS] PAKTHYECKUX JIOMAIIHUX 3aaHUii

3anaya 1. Jlano: M1(0; 4); M»(10; 3); o= 30°: S= (3; 2); n= (4; -3);
Ly 2x—-3y+7=0.
1. Hantucatp ob1uiue ypaBHEHUS NPSAMBIX, IPOXOISIINX Yepe3

Li: x—4y+3=0;

a) Touky M, mox yrmom ¢ k ocu OX
0) rouku M, u M,;

B) Touky M, mapamnensHO BeKTOpYy S ;

r) Touky M, mepneHauKyiIsipHO BEKTOPY n;

n) Touky M, mapamnensHo npsmoit L, ;

e) Touky M, meprneHaukyaspHO TpsmMoi L, .

2.Haiitu pacctosHue ot toukn M, 1o mpsimoit L, ¢ tounoctsro no 0,01.

3. Haiitu a) Touky nepecedeHust MpsMbIX 1) U €),
0) HAlTH YroJ MEXy HUIMH C TOYHOCTBIO JI0 0,1°.




3amaua 2. /lansl Bepmuabl TeTpadapa ABCD :
A(3;4;-1), B(5;2;2), C(3;1;0), D(2;0;-3).
1. Hartucats
a) ypaBHEHHUE TIOCKOCTH (ABC);
0) ypaBHEHHUE TUIOCKOCTH, TPOXOsIiel yepe3 D mapainensHo (ABC);
B) KaHOHMYECKHE U ITapaMeTpuyeckue ypaBHeHus peopa AD;
I') KaHOHMYECKHE M IapaMEeTpUUYECKHE YpaBHEHMs NPsMOH, coaepxkauied BeicoTy DE
TeTpas’pa.
2. Haiitu
a) yron Mmexay AD um DE ¢ TOYHOCTBIO 110 O,lo;
0) momasnaes Tpeyronbarka ABC ¢ touHocthio g0 0,01;
B) 00beM TeTpadzpa ¢ TouHocThio 110 0,01;
r) Beicory DE ¢ tounoctbio 10 0,01;
1) KOOpAUHATHI TOUKH E ¢ TouHocThio a0 0,01.

3amaua 3. Hanucath ypaBHEHHE IUIOCKOCTH, MPOXOASIIEH Yepe3 TOUYKHU A(2;3;—5) u B(— 6;1;9)
NEPIEeHANKYISIPHO TIOCKOCTH X+ Y+32—-19=0.

3asnava 4. Hanucatp ypaBHenue auaroHanu AC mnapamienorpamma ABCD , eciiu 1aHbl ypaBHEHUS
ctopoH: AB:X+Yy+1=0 uBC:Xx—-2y+4=0 u Touka nepecevyeHus quaroHaieu Q(6;2).

3agaya 5. JlaHbl BEKTOPHI Zz( 2;3,—1), l;( 0,2;4), Z’( 1;0,—3 ). Bropyro kKoopauHaTy, paBHyIO 1, umeer
BEKTOP:

1)—a—2b+c, 2) a+2b-c, 3) a-b+2c, 4)2a-b+c, 5)-a+b-2c.

3ajaya 6. JlaHbl BEKTOpPBI ;( -2,-1;0), B( 0;1;2), 2’( z,;4;3). Bektop c NEPIEeHIUKYIIIPEH BEKTOPY

axb P Z, PaBHOM:
1)-11, 2) 11, 3) -5, 4) 5, 5) JPYTOi

OTBCT.

3amaua 7. U3BecTHbl koopauHaThl BepinuH Tpeyroiasauka ABC: A(3;1), B(-3;4), C(-1;5) u ypaBHeHuUe
npsimoir ¢ :3x +y+1=0.Ilo orHomenuto k TpeyronbHuky ABC nipsimast ¢ pacrnosoxeHa Tak, 4To:
1) mepecekaer croponsl AB u AC, 4) He mepeceKkaeT CTOPOHBI TPEYroJIbHUKA,
2) mnepecekaer croponsl BA u BC, 5) mepecekaet Bce CTOPOHBI TPEYTOJIbHUKA.
3) mnepecekaet croponbsl CA u CB,

3amaua 8. Ilpsmast ¢ 3amana ypaBHeHueM 3x —2y + 1 = 0. Uepes Touky M(—2;4) nepneHIuKyasspHO
npsMON { MPOXOIUT HpsAMasi:

1) 2x+3y-16 =0, 4) 2x+3y-8=0,
2) 6x—4y+ 2 =0, 5) napyroii oTBET.
3) 3x-2y+14=0,

IlepeyeHb KOHTPOJIBLHBIX BONPOCOB H 3aJaHUH JIs1 CAMOCTOATEIbHOH PadoThl
VicTouyHukoM 3afaHuii Ui CaMOCTOSITENIbHON pabOThl CTYACHTOB SBJISIOTCS JIGKIMH U
npakTuueckue 3ausaTus. [Ipu u3ydeHnn KOHKPETHOM TEMBI CTYIEHTaM MOXET ObITh MPEAIOKEHO:

®  CaMOCTOSITETHLHO JI0KA3aTh PsiJl YTBEPKIACHUH;

¢ CaMOCTOATCIBHO 3aKOHYUTH JOKA3aTCIIbCTBO HCKOTOPBIX yTBCp)K,Z[CHPIfI;



MIPOBECTH J10KA3aTEIbCTBO MO aHAJIOTUH;
PaccMOTpPETh YaCTHBIE CITyuyau U3YUYE€HHBIX Ha JIEKIIUH YTBEPKACHMUIA;
MIPUBECTH KOHKPETHBIE MTPUMEPHI 110 TaHHOH TeMe;

MIPUMEHUTDH U3yYEHHBIE METO/IbI PEUICHUS 3a/1a4 Ha MPAKTUKE;
CaMOCTOSITENILHO PACCMOTPETh HEKOTOPBIE BOIIPOCHI M0 TaHHOM TeMe
pa3paboTaTh MPE3CHTALMIO 110 MPEATIOKESHHON TeMe

IIpOoaHaJIUu3upPOBATE U3JIOKECHUC ﬂaHHOﬁ TEMBbI B IIIKOJIBHBIX y‘le6HI/IKaX
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7. OueHoOYHbIE CPeICTBA /JIsl IPOBeAeHUs POMEKYTOUHOI aTTecTaluu
a) Ilnanupyemble pe3yJibTaTbl 00y4eHHs] W OIlEHOYHbIEe CpeACTBA /Jisl INPOBeIeHUs!
NMPOMEKYTOYHOM ATTeCTAINN:

Kon WNHauKaTop AOCTHKEHUS

O1neHOYHBIC CPEACTBA
WHIUKaTOpa KOMIIETEHI[UHA

OIIK-8 CnocoGeH ocyuiecTBIATH MeAarorn4ecKyo esiTeIbHOCTh HA OCHOBE
CHeNHAJTbHBIX HAYYHBIX 3HAHMIA

OIIK-8.1 [Inanupyet 1 MpoBOUT Ilepeuenv meopemuueckux 60npocos K IK3aMeHy
Hay4HbIC UCCIIC/IOBAHUS B 1. Bextopsl. ClokeHHe U BBIYMTaHUE BEKTOPOB.
o0JacTu me1aroru4eckon YMHOXKEHUE BEKTOpa Ha YUCIIO.

IesITCIbHOCTH 2. JIunelinas 3aBHCUMOCTH BEKTOpPOB. ba3uc

CHCTEMBI BEKTOPOB.

3. KoopauHatel BekTOpa B TaHHOM 0Oaswuce.
Jlenenue oTpe3ka B JaHHOM OTHOLICHUH.

4. CxansipHO€ NPOU3BEAECHNUE BEKTOPOB.

5. BekTopHoe npousBeieHHe BEKTOPOB. Y CIIOBHUE
KOJUIMHEAPHOCTH.

CBoiicTBa BEKTOPHOI'O IPOU3BE/IEHUS BEKTOPOB.
6. CmemraHHOE IPON3BEICHUE BEKTOPOB.
CBolicTBa CMEIIAaHHOI'O POU3BEIEHHS BEKTOPOB.
VYcnoBue KOMILIAaHAPHOCTH.

7. BelpaskeHre BEKTOPHOT'O ITPOU3BEACHUS Yepes3
KOOPJWHATHI BEKTOPOB.

8. BrIpaskeHHe cMeIIaHHOTO MPOU3BEICHUS Uepes
KOOPJIMHATHI BEKTOPOB.

9. Ilpocreiimue 3a1a41 B KOOPAWHATAX: MJIOLIA (b
TpPEeyrojbHUKa, 00bEM TETPadIpa.

10. CriocoOb1 3a1aHust PSIMOI Ha TIOCKOCTH.
VYpaBHEeHHE MIEPBOIl CTENIEHU OTHOCUTENIBHO X, Y

KaK ypaBHEHHE MPSMOIA.

11. OcobeHHOCTH pacoI0KEHUS IPSIMOM
OTHOCHUTENIEHO CHCTEMbI KOOPJIMHAT Ha
TUTOCKOCTH.

12. B3aumMHO€ pacnonoxeHue IByX MpsIMbIX Ha
IJI0CKOCTH. [Iy4OK IpsIMBIX.

13. Yron Mexay mpsiMbIMU Ha TUIOCKOCTH.
YcioBue meprneHAnKyIIPHOCTH MPSIMBIX.

14. PaccrostHEE OT TOYKH 10 TPSIMOH.
['eomeTpuyecknii CMBICH 3HaKa TpEeX4JIeHa
ax+by+c.

15. CriocoOsI 3amaHus IIOCKOCTH.
YpaBHeHUE MepBOi CTENEHH OTHOCUTEIIBHO
X, Y, Z Kak ypaBHEHHUE IJIOCKOCTH.

16. B3auMHoOe pacnosoxeHue AByX III0CKOCTEH.
ITy4ok miIockocren.

17. OcobeHHOCTH PacHOI0KEHUS TNIOCKOCTH
OTHOCHTEJIEHO CUCTEMbI KOOpPHHAT.

18. PaccrostHue OT TOUYKH JI0 IUIOCKOCTH. 19.
['eomeTpuyeckuii CMbICT 3HaKa MHOTOYJIEHA
ax+by+cz+d.

19. VYron Mex 1y mIOCKOCTAMH. Y CITIOBHE
NEePIEHANKYISIPHOCTH MIIOCKOCTEH.




Kon
WHIKATOpa

Nunukatop AoCTHXEHUS
KOMIICTCHIINN

OneHouHbIE CpeICTBA

20. CriocoObl 3a1aHusI IPSIMOM B TIPOCTPAHCTBE.
21. B3anMHO€ pacroyioKeHHe ABYX MPSIMBIX B
MIPOCTPAHCTBE.

22. B3anMHOe pacroioKeHue mpsiMoil u
MJIOCKOCTH.

23. Yrois Mex1y NpsMbIMU B IIPOCTPAHCTBE.

24. Yroa Mexay npsiMoi U IMIIOCKOCTBIO.

25. Dyurc.

26. 'umep6Ooua.

27. TTapabomna.

28. [ToBepXHOCTH BpaIcHUsI.

29. Dmmncouns,.

30. I'unepOoonIbI.

31. TTapabonous.

32. Konyc BTOpOTro nopsijaka.

33. Hunmuuapudeckne moBepxHOCTH. L{mmmuapsr
BTOPOTO MOPSAKA.

34. Tloctpoenue u300paKEHUS TOBEPXHOCTH
BTOPOTO TMOpAJKA 1O €€ KAHOHUYECKOMY
YPaBHEHHIO.

35. Mertpudeckue u TOTOJIOTHYECKHUE
IPOCTPAHCTBA.

36. 'omeoMoppu3MBI.

37. MHoroo0Opaswus.

38. Teopema Diinepa a1 MHOTOTPaHHUKOB.

39. Knaccuukarus TOmoI0rH4ecKy MpaBUIbHBIX
MHOTOTPaHHHKOB

Ilpumepvr npakmuyeckux 3a0anuil
Ilo meme Bexmopui
1. TloctpoiiTe Ha MJIOCKOCTH  BEKTOPHI

a=(3;4), b=(-2;3), c=(13). Haiigure

UX JIMHEHHy0 KomOmHanuio 3a-+2b—5c
a) TeOMETPUYECKH, 0) aHATUTHYECKH.

2. JlaHBI BEKTOPHI a= (— 3;0;4), b= (0;2;—3)
, C= (21;3). Haitru:
a) 35—5+3(_::6) 5-5,13) 5><5,r) abc.
3. B tpeyromsunke ABC A(2;3), B(-41),
C(O;5) . Haiitu yronm wmexny wmennanoit
AM wu croponoit AB.

4. Haiitu MJIOIIAab TPEYroJabHUKA,
MMOCTPOEHHOTO Ha BEKTOpax

a=5i+2j—-7k u b=3i+7k

5. JlroOGeie 3 HEKOMIUTAaHApHBIX BEKTOpa
MOYKHO TIPUHSATH 32 0a3uC B MPOCTPAHCTBE
V, . OOpasyror 1mu 0a3uc BEKTOPHI
a=(L-12), b=(-11-2), c=(012)?

6. Haiitu BexkTop X , NepPHEHIUKYISAPHBINA
Bextopam a=(23-1) u b=(L-23) u




Kon

Nunukatop AoCTHXEHUS

OneHouHbIE CpeICTBA

WHJMKaTopa KOMIIETECHIINH
YIOBJICTBOPSIOIIIHIA YCIIOBHIO
x(2i - j+k)=-6.
7. JaHbl bij: 1 CMEKHBIE BEPIITUHBI
napajuiesiorpaMma A(1;3;—3) , B(2;—5;5)
A TO4YKa K(l;l;l) MEPECEUYCHHUST  €ro
nuaroHanei. Hailtu octanbHbIe BEpIIMHBI.
8. Haiitu [(a +5b - C)x (3a + C)] (b — a), eciu
(5 X 5) c=-2.
Ilo meme JIlunuu na naockocmu. Ilosepxnocmu
1. Iloctpouth KpUBYIO B IMOJIIPHOM CHUCTEME
4
KOOpJMHAT [0 TOYKaM C MmaroM Ag@ = T
p=4+2c0S2¢p.

2. [ToctpouTh KpuBBIE. YKa3aTh UX (OKYCHI,

JIUPEKTPHUCHI, ACUMITTOTHI, SKCIICHTPUCHUTET.
X?_ yZ
a) 2x=y?, 6) —+2-=1,
4 9
2 2
X
B) —— Y1,
9 4

3. Hcnonp3ys mnapaijenbHblii mepeHoc
CHUCTEMBI KOOPJMHAT, TOCTPOUTH KPUBHIE

a) x=1-1-vy,

6) 4x°+y? +24x+2y+33=0.

4. HamwucaTh KaHOHUYECKOE YpaBHECHHUE
AIUIMIICA, €CU ero Oousblnas och paBHa 10, a
paccTosHuE MeXy (hoKycaMu paBHO 6.

5. IlocTpouTh MOBEPXHOCTH

a) z=3—-X,

2 2 2
X VA
0) —+ DA
4 16 4
OIIK-8.2 Hcnome3yer  crienuanbHble | [IpumepHule 3a0anus Ha peuterue 3a0a4 U3

Hay4yHbIE 3HAHUSA JUTSE
noBbIIIeHUS 3G (HEKTUBHOCTH
eNarorn4ecKou
JESATEIIBHOCTH

npogheccuonanvHol 00nacmu, KOMNJIEKCHbLE
3a0anus

1. BbIMONHMATH oOmepanuyd Haa  BEKTOPAMU;
YCTaHABUTh JTMHEHHYIO 3aBHCUMOCTD
(HEe3aBHCHUMOCTB) BEKTOPOB; HAWTH KOOPAWHATHI
BEKTOpa B  JIaHHOM  0a3uWce;  BBIYUCIIUTH
CKaJISIpHOE, BEKTOPHOE, CMENIaHHOE
MPOU3BECHUSI BEKTOPOB W HCIOJb30BAaTh ITH
MIPOM3BEACHNUS JIJISl PEIICHUS 3a1a4.

2. CocTaBUTh ypaBHEHHE MPSIMOM MO Pa3IUYHBIM
3JIEMEHTaM, OTIPEICTUTh B3aUMHOE PaCIIOIOKEHUE
JBYX TPSIMBIX, HAHUTH PACCTOSHUE OT TOUKH JO
OpsSIMOM M PAcCTOSTHHE MEKIY IMapaieIbHbIMU
OPSIMBIMH, ~ BBIYMCIUTH  HAMPABJICHHBIA  yroj
MEKy TIPSIMBIMH.




Kon
WHIKATOpa

Nunukatop AoCTHXEHUS
KOMIICTCHIINN

OneHouHbIE CpeICTBA

3. CocTaBuTh ypaBHEHUS MPSIMOU U TUIOCKOCTH T10
pa3IMyYHbIM 3JIEMEHTaM; OIPEAEIUTh B3aUMHOE
pacrojoKeHUe IBYX IPSIMBIX, JBYX IUIOCKOCTEH,
IIPSIMOM U IJIOCKOCTH; HAUTH PACCTOSTHUE OT TOYKU
JO  IUIOCKOCTH M pacCTOSHHE  MEXIY
NapaJuIeJbHBIMM  IUIOCKOCTSIMH;  BBIYMCIIUTH
BEJIMYMHY YIJIa MEXIY MNPAMBIMH, INIOCKOCTSAMH,
IIPSAIMOH U TUIOCKOCTBIO.

4. Omnpenenutbs BUA HOBEPXHOCTU BTOPOrO
Nopsiika IO €€ KaHOHWYECKOMY YpaBHEHMIO,
COCTaBUTH KAHOHUYECKHE YPaBHEHHUS
MIOBEPXHOCTEH BTOPOrO IMOPSJIKA, HCIOIb30BaTh
METOJ[ CE€YEHHH JUIsl TMOCTPOEHUS IOBEPXHOCTEH
BTOPOTO TOpsiAKa B THPSIMOYrOJbHOM cucreme
KOOpJUHAT.

Iloozomoeka Kk nedazozuueckoii OesasmenbHOCMU:
- pa3zpaboTaTh (parMeHT YpOKa-IPE3CHTAINH I10
TEME ...

- IOCTPOUTH MO/JIEIIb MHOTOTPAHHHUKA. . .

- C TIOMOWIBK  TPHUKIAAHBIX  MPOrpaMm
MIPOJIEMOHCTPUPOBATH JIBH)KEHHE HA INIOCKOCTH,

- IOCTPOUTH CEUCHHUE Tea
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Bonpocsl k 3k3ameny
Bexkrtopsel. CnokeHre U BBIYUTAHUE BEKTOPOB. Y MHOKEHHE BEKTOpPA HA YHCIIO.
JInHeliHas 3aBUCHMOCTb BEKTOPOB. ba3uc cuCTEMbI BEKTOPOB.
Koopaunatsl BekTopa B JaHHOM Oasuce.
Jenenue orpe3ka B JaHHOM OTHOIIEHUU.
CkanspHoe Mpou3BeIEHUE BEKTOPOB.
BexTopHoe npon3BeieHne BEKTOPOB. Y CIIOBUE KOJIIMHEAPHOCTH.
CBoiicTBa BEKTOPHOT'O IPOU3BEAECHUS BEKTOPOB.
CMmeliaHHOE IPOU3BEIEHNE BEKTOPOB.
CBoiicTBa CMEMIAHHOTO MPOU3BEACHUS BEKTOPOB. Y CIIOBUE KOMILIAHAPHOCTH.

. BelpakeHune BEeKTOPHOT0 MPOU3BEACHUS Yepe3 KOOPAUHATHI BEKTOPOB.

. BelpaxkeHne cMenaHHOro MPOu3BeACHUS Yepe3 KOOPAUHATHI BEKTOPOB.

. Ilpocreiimue 3a1a4u B KOOpAWHATAX: TUIOMIA/b TPEYTOJIbHHUKA, 00BEM TETpadIpa.
. CriocoOslI 3a1aHus IPSIMON Ha TIOCKOCTH.

. YpaBHEHUE NIEPBON CTETIEHU OTHOCUTENILHO X, Y Kak ypaBHEHHUE MPSIMOM.

. OcobenHocTH PpacCIIOJIOKCHUA HpHMOﬁ OTHOCHUTCJIbHO CHCTEMblI KOOpJHMHAT Ha

IIJIOCKOCTH.

Bzaumnoe PacCIIOJIOKECHUE ABYX IPAMBIX Ha INIOCKOCTH. Hy‘IOK IIPAMBIX.

Yron MCXKAY MNPsAMBIMHA Ha ITIJIOCKOCTH. YcnoBue NEPNCHAUKYIIAPHOCTU IMPSAMBIX.
PaccrossHue oT TOUYKHU a0 HpHMOfI. FGOMeTpI/I‘{eCKI/Iﬁ CMBICJI 3HaKa TpEXdjIcHa
ax+by+c.

CriocoObl 3aJaHus IIJIOCKOCTH.
ypaBHeHI/IC HCpBOﬁ CTCIICHA OTHOCHUTECIIBHO X, Y, Z KaK YPaBHCHHEC IIJIOCKOCTH.

B3anmHoe pacnosioxkeHue AByX IUIOCKocTel. I1ydok miockocTen.

Oco06eHHOCTH PACIIOIOKEHUS TIFIOCKOCTH OTHOCUTEIHHO CUCTEMBI KOOP/IMHAT.
PaccTositnue OoT TOYKM A0 IUJIOCKOCTU. ['€OMETpUYecKHil CMBICI 3HAaKa MHOTOYJIEHA
ax+by+cz+d.

Yroa Mexay IIIOCKOCTSAMU. Y CIIOBHE NEPIEHIUKYISIPHOCTH IIJIOCKOCTEN.
CrnocoObl 3a1aHus IPSIMON B TPOCTPAHCTBE.

B3anmHOe pacrosiokeHne ABYX NPAMBIX B IPOCTPAHCTBE.

BzanmHoe pacnonoxeHue npsMon U MIOCKOCTH.

Yroa Mexay npsiMbIMU B IPOCTPAHCTBE. YTOJI MEXIY NPSMOM U MIOCKOCTBIO.
Onnuric.

['unep6omna.

[Tapabomna.

[ToBepxHOCTH BpaleHusl.

DAINUTICONI,

['unepGomouabl.

[TapaGonounas!.

Konyc Broporo nopsaxa.

[Munuaapuyeckne noBepxHocTU. LIMImHapbI BTOPOro nopsaka.
[Toctpoenne u300pa)keHUs TMOBEPXHOCTH BTOPOTO IMOPSAJKA IO €€ KaHOHUYECKOMY
YPaBHEHHUIO.

KaHoHn4eckue ypaBHEHHs TIOBEPXHOCTENH BTOPOTO MOPSAKA.

Merton ceueHuit.

[{unuHaApUYEcKHE U KOHUYECKHE TOBEPXHOCTH.

[ToBepxHOCTH BpamieHus.

[TpsamonuHeiiHbIe 00pa3yrole MOBEpPXHOCTENH BTOPOTo MOPsIKa
CaolicTBa IIEHTPAILHOTO TPOEKTUPOBAHUS PUTYP

Omnpenenenne NpOEKTUBHOIO IPOCTPAHCTBA

Mopenu npoeKTUBHOM TIJIOCKOCTH

ITpuHIMIT NBOMCTBEHHOCTH U TeopeMa Jlezapra

['pynmna npoeKTUBHBIX MpeoOpa3oBaHmit



49. TlpuMeHeHne MPOEeKTUBHON T€OMETPHUHU K PELICHUIO 33124

50. OcHOBHBIE METO/IBI pEIICHHUS 3a/1a4 Ha TOCTPOCHUE

51. TlapannenbHOE NPOEKTUPOBAHUE U €TO CBOMCTBA

52. N300pakeHne I0CKUX U MPOCTPAHCTBEHHBIX (PUTyp B MapauIeIbHOM MPOEKIINH

53. AkcoHoMeTpus

54. [TonHbBIC U HETTOJIHBIC U300PAKECHHS

55. MeTpuueckue 1 TOMOJIOTHYECKUE MTPOCTPAHCTBA

56. 'omeomoppu3Mbl

57. MHorooOpa3us

58. Teopema Diinepa ans MHOrorpaHHukoB. Kiaccudukamus TOmogoru4ecku MnpaBUIbHBIX
MHOT'OTPaHHUKOB

0) Ilopsinoxk mpoBeaeHHMs] MPOMEXKYTOUYHOH ATTECTALMM, NMOKA3ATEeJd M KPUTEPHHU
OlleHUBAHUS:

[TpomexyTouHas arTecTalusl MO JUCHUILUIMHE «['eoMeTpusi» BKIIOYAET TEOPETUYECKUE
BOTIPOCHI, TTO3BOJISIIONINE OLEHUTh YPOBEHb YCBOCHHUSI OOYUYAIOIIMMUCS 3HAHUH, ¥ TPAKTHIECKUE
3aJlaHus, BBISIBIIAIONINE CTENEHb CPOPMUPOBAHHOCTH YMEHHM U BIIAJCHHMA, TPOBOAUTCS B hopMme
HK3aMEHa.

DK3aMeH MO0 AUCUUIUIMHE MPOBOJUTCS MO pe3ylbTaTaM OTBETa Ha OHIIET C OMPOCOM B
YCTHOM (hopMe T10 3Taram BHITIOJTHEHUS.

Iloka3aTe/u U KPUTEPUHU OLIEHUBAHUS IK3aMeHa:

— Ha OLEHKY «OTJHYHO» (5 OamioB) — oOyyaroluiicss JEMOHCTPUPYET BBICOKUN YPOBEHb
c(OpMUPOBAHHOCTH KOMIIETEHIIMI, BCECTOPOHHEE, CHUCTEMAaTHUYeCKoe M TIyOOKOe 3HaHue
y4eOHOTO MaTepuasia, CBOOOJHO BBHINONHAET TMPAKTHUYECKUE 3aJaHHs, CBOOOIHO OIEpUpPYET
3HAHUSAMHU, YMEHUSMHU, TPUMEHSET UX B CUTYallUAX MOBBIIIEHHON CIIOKHOCTH.

— Ha OIIEHKY «Xxopomo» (4 Oamna) — OOydYarOIIMICS JEMOHCTPUPYET CPEIHHUM YpPOBEHD
c(OPMHPOBAHHOCTH KOMITETEHLIUH: OCHOBHBIE 3HAHMS, YMEHMsS OCBOECHBI, HO JOMYCKAIOTCS
HE3HAYNTENbHBIC OMIMOKH, HETOYHOCTH, 3aTPYJHECHUS TIPU aHATUTHIECKUX OTIEPAINsX, IepeHoce
3HaHWI U YMEHU Ha HOBbIE, HECTAH/IAPTHBIE CUTYAI[HH.

— Ha OLIEHKY «yI0BJIETBOPHMTEJbHO» (3 Oaymia) — oOyyarouuiicss JT€MOHCTPUPYET MOPOTOBBIH
ypOBEHb C(OPMHUPOBAHHOCTU KOMIIETEHIIUHI: B X0JIe KOHTPOJBHBIX MEPONPUATHH JOMYCKaIOTCS
OIIMOKH, TPOSBISIETCS OTCYTCTBHE OTACTBHBIX 3HAHWH, yYMEHHH, HABBIKOB, OOyYaromIANCs
WCIBITHIBACT 3HAYUTENbHBIC 3aTPYJHEHUS MPU ONEPUPOBAHUM 3HAHUSMU U YMEHUSMHU MPU HX
NepeHOCe Ha HOBBIE CUTYAITHH.

— Ha OLIEHKY «HeY/JAOBJIeTBOPUTEJIbHO» (2 6ayuia) — o0ydarouuiics JeMOHCTPUPYET 3HAHUS He
6osee 20% TeopeTHuecKoro MaTepuana, I0MyCcKaeT CylleCTBeHHbIC OIMOKH, HE MOXKET IMOKa3aTh
MHTEIJIEKTyaabHbIe HABBIKM PELICHUS MPOCTHIX 3a/1a4.

— Ha OILICHKY «HeY/0BJIeTBOPUTEIbHO» (1 6arn) — oOydaromumiicss He MOXET MOKa3aTh 3HAHUS Ha
YPOBHE BOCHPOM3BEACHUS U 00BACHEHUS HH(OPMAIIMH, HE MOXKET MIOKa3aTh UHTEIJICKTYyallbHbIE
HaBBIKH PEUICHUS TPOCTHIX 3a7ad.



