1-? MHUHUCTEPCTBO HAYKHW M BLICHIEIO OBPA30OBAHIS
\ POCCUUCKON ®EJIEPALLMA

Deaepanbioe rocyapeTBeHnoe GROIKCTHOE 00pasoBaTeNIbHOE yUpekKACHHE
BbICIIEr0 00pazoBaHis *
«Maruurtoropckuii FOCYAApCTBCHHBII TeXHUYCCKHIT yHuBepenTeT uM. I".M. Hocosay

EPJKIIAIO
perrop UEnC
=110, Mesnn

- PABOYASITIPOIPAMMA JIMCTIMTITAH I (MOIY.151)

TEOMETPH S

Hanpasnenne noarorosxu (cnennansiocts)
44.03.05 Iemarornueckoe o6pazosanue (¢ mByma npodmnsamu nosrorosku)

Hanpagnennocrs ( NPOMHAB/CICLMANNZALIA) TIPOTPAMMBI
Maremaruka u undopmartuka

YpoBens BeicLiero o6pasoBarns - Oaxkasaepuar

Bopma obyucnms
ounag

Wucturyt/ pakynsrer Hueruryrecrecrposnanns u CTanapTH3anni

Kadenpa Mpukrannoii matematuku n ungopmariki
Kype 3
Cemecrtp 5,6

Marunroropek
2020 rox



~
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JIMcT akTyanu3anum padoueii nporpaMMal

Pabouas mporpamMma rnepecMoTpeHa, 00CykaeHa u ogo0peHa s peanusaruu B 2021 - 2022
yueOHOM Toj1y Ha 3acenannu kKagenpsl [IpukianHoil MaTeMaTHKU U HHPOPMATHKU

IIporokonm ot 20 1. Ne

3aB. kadenpoii C.N. iaﬂquKo

Pabouas mporpamma nepecmMoTpeHa, odcyxieHa u ogoopena s peanusanuu B 2022 - 2023
yueOHOM ronty Ha 3acenanunu kadenpel [IpukiaaHoil MaTeMaTuku U HHOOPMATHKH

IIporokomor 20 . Ne
3aB. kadeapoii C.U. Kaguenko

Pabouas mporpamma nepecMoTpeHa, oocykieHa u ogoopena st peanmsanuu B 2023 - 2024
y4eOHOM rojly Ha 3acefnanuu kadeapsl [IpukiamHoil MaTeMaTHKU U HHPOPMATUKH

IIporokom ot 20 . Ne
3aB. kadenpoit C.1. Kaguenko

PaGouas nmporpamma nepecmMoTpeHa, o0cyxieHa u ogoopena s peanusanuu B 2024 - 2025
y4aeOHOM roly Ha 3aceqaHuu kapeapsl [IpukiaaHol MaTeMaTuku U HHPOPMATUKA

IIporokon ot 20 . Ne

3aB. kadenpoii C.N. ianquKo

PaGouas mporpamma nepecmMoTpeHa, odcyxieHa u ogoopena i peanusanuu B 2025 - 2026
y4ueOHOM ToJly Ha 3acefanuu kadeapol [IpuknagHoi MaTeMaTuku U MHHOPMATHKU

[Iporokom ot 20 . Ne

3aB. kadeapoii C.J. KagueHko




1. Hean ocBOeHMsI AUCUUTIMHBI

[ensamu 0cBOCHUS AUCUUIUTAHBI «I €OMeTpus» SBIISIIOTCS:

— (OpMUPOBAHHE CHUCTEMATHUYECKUX 3HAHUN O COBPEMEHHBIX METOJaX T€OMETPHH, €&
MECTE U POJIM B CUCTEME MaTEeMaTUYECKUX HAYK;

— paciIMpeHue U yriyOoJIeHHe OCHOBHBIX MTOHITHI T€OMETPHUH;

—pa3BUTHE  aOCTPAKTHOTO  MBIIUICHHUs,  IPOCTPAHCTBEHHBIX  IPEICTABIICHHM,
BBIYMCIUTEIIFHOM, aITOPUTMHYCCKON KYILTYpP M O0IICH MaTeMaTUICCKON KYJIbTYPbI,

- MOATOTOBKA K A(()EKTUBHOMN MEaroru4ecKoi 1eaTeIbHOCTH.

2 MecTO TUCHUILINHBI (MOAYJIS1) B CTPYKTYpe 00pa3oBaTeibHON NPOrpaMMbl

Hucuunnuna ['eomerpusi BXOAUT B 00s3aTEIbHYI0 4YacTh Y4eOHOro  IUIaHa
00pa3oBaTeNbHON IPOrpaMMBbI.

Jucnummna «['eoMerpusi» Hapsily ¢ JUCHUIUIMHAMU «AnreOpa» u «MaremMaTHuecKuii
aHaJIN3», SBJIAETCS (PYHIAMEHTOM BBICILIET0 MaTEMaTHYECKOTr0 00pa3oBaHusl.

s ocBoeHMsT AUCUHUIUIMHBL «['€oMeTpus» CTYIEHTBl HCIOJIb3YIOT 3HAHMS, YMEHUS,
HaBbIKM, C(HOPMHUpPOBaHHbIE B  IpollecCe  M3YyYEHHUs  MATEeMAaTUKHU, TE€OMETPUM B
001eo0pa3oBaTeIbHOM MIKOJE, a TaKKe B XOJA€ HM3y4YCHHs AUCHUIUIMH «MareMaTHYecKHit
aHaIM3» U «Anredpar.

3HaHMs, YMEHHS, IOJyYeHHbIE IPU HU3YYEHUU JUCHUIUIMHBI «['eomerpus», OyayT
UCIOJb30BaHbl MPU M3YYEHUH TaKUX JUCLMIUIMH Kak «MeToauka oOydyeHuss MaTeMaTHKe B
miKosie», «JJeMEeHTapHas MareMatuka», «Meroauka MOATOTOBKM YYallluXCcsi K HTOTOBOU
arrecrauun», «lIpakTuKym MO pEIIEHUIO 33134 MOBBILIEHHON CII0XHOCTU LIKOJBHOTO Kypca
MaTEeMaTHKN».

3 Komnerenuuun odyyarouierocsi, popMupyembie B pe3yJbTaTe 0CBOECHHUS

AUCHHUILIMHBI (MOAYJISA) M IVIAHUPYEMBbIe Pe3yabTAThl 00y4eHH s

B pesynbrare ocBOoeHUs TUCHMILIMHBI (Moayns) «l'eomeTpus» oOydaromMics TOJKEH
o0aiaTh CIeAyOUMMI KOMIIETCHIUSIMHU:

KOI[ HHIWKATOopa I/IHI[I/IKaTop JOCTHXXCHUA KOMIICTCHIIN

OIIK-8 CrmocoOeH OCyIIeCTBISATh MEJarorHyecKyr0 AesITeNbHOCTh Ha OCHOBE CIEIMAIbHBIX
HAy4YHBIX 3HAHUH

OIIK-8.1 [Inanupyer ©  TpPOBOAUT  HAy4YHbIE HCCIEIOBaHHUS B  o0nacTu
MeJArOrHIECKOM IeATeIbHOCTH
OIIK-8.2 Ucnonp3yer  cnenuanbHble  HAay4YHblE  3HAHWUS  JUISl  TIOBBIIICHUS

Bd)d)eKTI/IBHOCTI/I MeJarorun4eckon aesTeIbHOCTU




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 akan. 4acos;

— BHeayiuTopHas — 8,3 akaj. 4acoB

— caMocTosTeNbHas padota — 24,3 akaj1. 4acoB;
— MOJTrOTOBKA K hKk3ameny — /1,4 akaj. yaca

<DopMa aTTeCTalluu - 3K3aMCEH

AynuropHas = =
o KOHTaKTHas paboTa E 3 ®dopma TeKyILero
=
g B aKaj. gacax o Bun KOHTPOJISI
Pasnen/ Tema 3 (B axan ) E B . P Kon
S 3 © | caMOCTOATENbHON |  yCIIeBaeMOCTH U
JACITATUTAHBL 5 [ . | xommerenmM
O g £ paboThI TIPOMEKYTOYHOM
nmab. | mpakrT. | 3 &
Jlek. 2 s aTTecTaluu
3aH. 3aH. | O &
1. Bexropsl
Wzyuenue
TEOPETHYECKOTO
1.1 JIuneiinsle onepanuu Haj MaTepHaia
BEKTOPaMH. JIuneiinast CamocrosrtensHoe | YcTHas Oecena mo
3aBUCUMOCTb BEKTOPOB. u3ydeHHue y4eOHOM [ OompeneneHusIM 1
basuc cucrembl BEKTOPOB. JUTEPATYPHI TIOHSATHSIM OIK-8.1
Koopnunatst BekTopa.| 5 8 8 2 Brimonnenne 3amura JoMaIIHux OITK 8. 2’
Jenenne oTpe3ka B ITaHHOM MPAKTHIECKUX 3amaHui '
OTHOILICHHHU. CkansipHoe, JIOMAIITHUX KomnokBuym 1o
BEKTOPHOE U  CMEIIaHHOE 3amaHui Teme «BekTopen»
IIPOU3BE/ICHUS] BEKTOPOB Pabora ¢
SNIEKTPOHHBIMHU
Ooubinorexkamu
HWroro no pasaeny 8 8/411 2
2. Meton KOOpJUHAT Ha
TUIOCKOCTH
Nzyuenue
2.1 CucremMbl KOOpIUHAT Ha TEOPETHYECKOTO
IJIOCKOCTH. Dopmyiisl MaTepuaia
pMYy p VYcrHas Gecena mo
peoOpa3oBaHus KOOPAUHAT. CamocToaTenbHOe
. .| onpenenenusam n
YpaBHeHHs JUHUH Ha n3ydeHune yaeOHon
IJIOCKOCTH Paznuunsie JIUTEPATYpPhI TOHATILIM
’ N patyp 3ammra ToOMaIrHux OIIK-8.1,
¢dbopmbl ypaBHeHHs TIpsAMOH| 5 8 8 2 Brimonnenue N
3aJaHui OIlK-8.2
Ha IUIOCKOCTU. YTONI MEXIy MPaKTUIECKUX
Kommoksuym mo
npssMbeIMH.  PaccTosiHue  OT JOMaIIHUX
o N teme «l[Ipsimas Ha
TOYKH J0 IpsMoil. B3anmHuoe 3a1aHUI
TUTOCKOCTHD)
pAcCIOJIOKEHUE TPSIMBIX Ha Pabora ¢
IUIOCKOCTH AJIEKTPOHHBIMHU
6ubnmorexamu
Hrtoro no paszeny 8 8/41 2
3. JIuHuM BTOPOTO MOPSIIKA




Wzyuenne

TEOPETHYECKOTO
TectupoBanune
Mmarepuana
CTyZIEHTOB. Y CTHast
3.1 OcHOBHBIE BBl KPUBBIX CaMocrosiTensHoe Gecena 1o
BTOpOTO HopsiIIKa, u3ydeHue y4eOHOH
KaHOHHYECKHe QBHEHUS JUTEPATyPHI OMPCACTEHHAM 1
P N ’ patyp TIOHSTHSIM. OIIK-8.1,
XapaKTepUCTUKM, CBOIcTBa,| 5 8 8 2 Beinonnenue
3amuTa JOMaIIHIX OIIK-8.2
noctpoerne.  IlpuBenenue MPAKTHIECKUX sazaHHii
KPHBBIX BTOPOTO TMOpSIKA K JIOMaIIHUX ’
N Konnoksuym.
KaHOHHYIECKOMY BUILY. 3amaHul
KonrtponbHas
Pabora ¢
pabora.
JIIEKTPOHHBIMHU
Ooubnmorexamu
HWroro 1o pasgerny 8 8\21 2
4. Meron KOOpJMHAT B
npoctpancTBe. Ilpsmast THHUS ©
IUIOCKOCTh
4.1 CucteMbl KOOpAMHAT B Uzyuenwue
MIPOCTPAHCTBE. TeopeTHyeckoro | YcrtHas Gecena 1o
YpaBHEHHS TUIOCKOCTH. YTOI Marepuana OIIpEACIEHHSIM H
MEXy IUIOCKOCTSIMH. CaMocTosTeNnbHOe | MOHITUSAM. 3amuTa
Paccrossane oT TOYKH IO 5 8 8 21 U3yUYCHHE JIOMAIIHUX 3aJaHUi. OIIK-8.1,
IUIOCKOCTH. [psamas B ' JIOTIOJTHUTEJIbHOU TectupoBanue OIIK-8.2
MIPOCTPAHCTBE. Bzaumnoe TUTEPaTypH Kommoxsuym
pacroyio)KeHHe TPSAMBIX U IMonroroBka KonrponbHas
TUTOCKOCTEH. MIPaKTHYECKOMY pabora
Metpuueckue 3aauu. 3aHATHIO
Wroro no pazaeny 8 8/41 | 2,1
5. [ToBepXHOCTH BTOPOTO HOPSIKA
51 Kanonmnuaeckue Nzyuenne
YpaBHEHUS  NOBEPXHOCTEU TEOPETHYECKOTO
BTOPOTO MOPSIIKA. Marepuana VYcrHas Oecena o
Merton cedeHH. CaMocrosTensHoe OTIpeeIeHHSIM
Hunmmanpraeckue u 5 6 6 2 W3y4eHUe MMOHSATHSAM. 3amuTra OIIK-8.1,
KOHHMYECKUE TIOBEPXHOCTH. JIONIOJIHUTEJILHON | IOMAITHUX 3aJaHHM. OITK-8.2
[ToBepXHOCTH BpaIlleHHUSI. JUTEPATYPHI KomnokBuym
[IpsimonuHelinble IlonroroBka k
oOpa3zyroliue MOBEPXHOCTEH MIPaKTHYECKOMY
BTOPOT'O HOPSIIKA 3aHATHIO
Htoro mo paszaeny 6 6/41 2
HWtoro 3a cemectp 38 38/1811| 10,1 9K3aMeH
6. Addunnsie npeobpasoBaHus
NsyueHue
6.1 Onpenernenne u cBOHCTBA TEOPETHYECKOTO
TeOMETPHYECKUX Marepuana
N VYcrHas Oecena 1mmo
peoOpa3oBaHU. CamocTosaTenpHOe
N oTpeeNeHHUSIM
Knaccudukarmuss  aBkeHnR HU3y4yeHUe OIIK-8.1,
6 10 10 3 . | monsTHAM. 3amuTa
IJIOCKOCTH. JIOTIOJTHUTEJIbHOU . OIlK-8.2
. JOMAIIIHUX 33IaHUM.
I'pynma moxoowmii. JUTEPATYPHI
o Kommoxsuym
OmnpeneneHue U CBOWCTBa IMonroroBka k
apuHHBIX Mpeobpa3oBaHuit MIPaKTHYECKOMY
3aHATHIO
Hroro mo paszeny 10 1041 | 3
7. DJeMeHTBI MIPOEKTUBHOM
T€OMETPHH. 3anaun Ha

OCTPOCHHE




7.1 CBoMcTBa LIEHTPAIBLHOTO
MIPOEKTUPOBAHUS (QUTYP.
Ormpenenenne MPOEKTUBHOTO
IIPOCTPAHCTBA.
Moaenu
IUIOCKOCTH.
[IpuHUIMI TBOMCTBEHHOCTH U

MPOEKTUBHOM

teopema [le3apra Nzyuenne
I'pynma MPOCKTHBHBIX TEOPETHYECKOTO
peoOpa3oBaHUH. Mmarepuana
peobp . p VYcrHas Gecena o
IIpuMeHeHHe MPOCKTUBHOM CaMocTosTenbHOS
OTIpeaeIeHHIM
FEOMETPHUA K  PELICHHUIO U3yUYCHHE OIIK-8.1,
16 16 8 . | monsTHAM. 3amuTa
3aau. JIOTIOJTHUTEJILHON . OIIK-8.2
JOMAIIHUX 3aJaHui.
OCHOBHBIE METOABI PELICHHS JUTEPATyPHI
Komnoxkeuym
3aj1a4 Ha MOCTPOCHHE. IoaroToBka K
[MapamnensHoe IIPaKTHIECKOMY
MPOCKTHPOBAHUE U €ro 3aHSITHIO
CBO¥iCTBA. N3o0pakeHne
TUTOCKUX u
MIPOCTPAHCTBEHHBIX (GHUTYD B
napaenbHON POEKIUH.
AKCOHOMETpHSL.
IMonHbIe u HETOJHbIC
H300paxKeHHs
HWtoro 1o paszgerny 16 16/10M| 8
8. DneMeHTHI TOmOIOTUH
8.1 Metpuueckue " Uzyuenwue
TOTOJIOTUUECKHE TEOPETHYECKOTO
MIPOCTPAHCTBA. Marepuana
poctp P VYcrHas Gecena mo
T'omeoMOppU3MBIL. CamocTosTebHOS P ———
MHoroo6pa3usi. U3yUYCHHE p OIIK-8.1,
. 10 10 3,2 . | moHsTHaM. 3amura
Teopema Diinepa TUIst JIOTIOJTHUTENILHOU o OIlK-8.2
JOMAaNIHUX 3aJaHuM.
MHOTOTPaHHHUKOB. JUTEPATYPHI
Kommoxsuym
Knaccuduxarnus IToaroroBka k
TOIIOJIOTUYECKH TPABHIBHBIX MIPaKTHYECKOMY
MHOI'OTpaHHUKOB 3aHATHIO
HWroro no pasaeny 10 10/41 | 3,2
HUtoro 3a cemectp 36 36/1811 | 14,2 9K3aMeH
HToro no aucuuIIInHe 74 74/3611 | 24,3 Ok3ameH (2)




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:

uH(pOpMAlMOHHAST  JICKIUST —  [OCIEAOBAaTEIbHOE H3JIOKCHHE  Marepuaia B
JUCHUIUTMHAPHON JIOTHKE, OCYILECTBISEMOE IMPEUMYIIECTBEHHO BepOAJbHBIMU CPECTBAMU
(MoHOJIOT MpernogaBaTens).

MPAKTUYECKOE 3aHAITHE, MOCBALICHHOE OCBOCHHIO KOHKPETHBIX YMEHHI M HaBBIKOB I10
MPETIOKEHHOMY AT OPUTMY.

2. Texnonoruu npoOieMHOro o0y4eHHUs] — OpraHu3alus o0pa3oBaTeIBLHOrO Mpolecca,
KOTOpasi MPEAINoaracT MOCTAHOBKY MPOOJIEMHBIX BOIIPOCOB, CO3/IaHUE YUCOHBIX MPOOJIEMHBIX
CUTYalU# JIsl CTUMYJIMPOBAHUS aKTUBHOM IMO3HABATEIBHOU I€ATEILHOCTH OaKaIaBpoOB.

®DopMbl y4EOHBIX 3aHATUH C HCIIOIB30BAHUEM TEXHOJIOTUH MPOOIEMHOTO O0YICHHUS:

MpakTUYeCKoe 3aHATHEe B (opMe MNpakTUKyMa — OpraHu3amus y4deOHOH paboThl,
HalpaBJieHHAss Ha pelIeHUE KOMIUIEKCHOW Y4eOHO-TIO3HABAaTEbHOW 3aJaud, TpeOyromen OT
CTYJCHTa IPUMEHEHUS KaK HAyYHO-TE€OPETUYECKUX 3HAHUM, TaK U MIPAKTUYECKUX HABBIKOB.

3. VHTepakTUBHBIC TEXHOJOTUU — OPTaHU3alUs 00pa30BaTEIBHOTO IpoIecca, KOTopas
MIpeJiroiaraeT akTMBHOE U HETMHEIHOE B3aUMO/ICHCTBHE BCEX YYACTHUKOB, JOCTH)KEHHUE HA ITON
OCHOBE JINYHOCTHO 3HAYMMOTO JIJIsl HUX 00pa30BaTEIbHOTO PE3yIbTaTa.

®opMbl yUeOHBIX 3aHSATHI C KCIOJIB30BAHHMEM CHEIHATU3UPOBAHHBIX MHTEPAKTHUBHBIX
TEXHOJIOTHI:

JIEKIUsL «OOpaTHOM CBSI3U» — JIKIUSA—TIPOBOKAIMs (M3JI0KEHHE MaTepuana ¢ 3apaHee
3aIIaHUPOBAHHBIMU OLTMOKAMH ), JIEKITUA-Oece1a, JICKIUs-TUCKYCCHSI.

4.  HMuadopManmoOHHO-KOMMYHUKALIMOHHBIE  OOpa3oBaTelbHbIE  TEXHOJOTUH  —
opraHm3aiys 00pa3oBaTeILHOTO MpoIlecca, OCHOBAHHAS Ha MPUMEHEHHUU POTPAMMHBIX Cpell U
TEXHUYECKHUX CPEICTB pabOThI ¢ HH(OPMALIUEH.

6 YueOHo-MeTOAMYECKOE 00ecTIeYeHHEe CAMOCTOSITETbHOI PadoThl 00yYaIOIIUXCS
[Ipencrasneno B mpunoxxenuu 1.

7 OueHoYHbIe cpecTBA IS IPOBeAeHUsI MPOMEKYTOYHOM aTTecTAlUM
[TpencraBieHbl B IPUIIOKEHUH 2.

8 YueOHo-MeTOAMYecKOe U HH(POPMALIMOHHOE 00ecTieYeHre THCITUTITUHBI (MOTYJIs1)
a) OcHoBHas JIMTEpaTypa:

1. Aranacsia C. JI. 'eomerpust 1 [DnexkTpoHHBIH pecype] : yueOHOe mocoOue 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 ob6pamenus: 13.10.2020). - Tekcr:
JJIEKTPOHHBIN.

2. Atanacsu C.JI. ['eomerpust 2 [D7eKTpOHHBIN pecypc] : yueOHOE mocobue st By30B /
C.JI. AranacsH, B.I'. TTokpoBckuii, A.B. YmakoB. - Mocksa : Jlabopatopus 3nanuid, 2015. - 547
c. - ISBN 978-5-9963-2876-5. - URL: https://ibooks.ru/bookshelf/350142/reading  (mata
oopamenus: 13.10.2020). - TekcT: 21K TPOHHBIH.

3. Homos, B. JI. Anamutnueckas reomerpusi [DIeKTpoHHBIH pecypc] @ y4eOHHK |
MPaKTHKYM Ui akagemudeckoro GakamaBpuara / B. JI. Tlomos, I'. B. Cyxoukuii. - 2-¢ u3f.,
nepepad. u jor. - M. : I3garensctBo FOpaiit, 2017. - 232 c. - (bakanaBp. AkageMu4eckuii Kypc).
— Pexxum moctyma: https://urait.ru/viewer/analiticheskaya-geometriya-451230#page/1



https://ibooks.ru/bookshelf/350135/reading
https://ibooks.ru/bookshelf/350142/reading
https://urait.ru/viewer/analiticheskaya-geometriya-451230#page/1

0) lonotHUTEILHAS JIUTEpaTypa:

1. KaromoB O.P. TlpeoOpa3zoBaHusi IUIOCKOCTH ¥ WX TMPUMEHEHHE K PEIICHHIO 3a/1a4
IUTAHUMETPHUH [ DeKTpoHHbIH pecype] : YuebHoe mocobue. 3-¢ uza., crep. / O.P. Karomos. - Mocksa :
OdnuHTAa, 2020. - 133 c. - ISBN 978-5-9765-2193-3. - URL:
https://ibooks.ru/bookshelf/351911/reading

(mata ooparmenus: 13.10.2020). - Tekct: 37€KTPOHHBIH.

2. boprakosckuit A.C. AHaauTH4ecKas reoMeTpus B mpuMepax u 3amadax / A.C. BopTakoBCKHiA,
A.B. TlanteneeB. - MockBa : Hudpa-M, 2016. - 496 c. - ISBN 978-5-16-011202-2. - URL:
https://ibooks.ru/bookshelf/361165/reading  (mata obpamienus: 13.10.2020). - TekcT: 37K TPOHHBIIA.

3. Urnaroukuna JI.A. Tononorus s OakanaBpoB matematuku / JI.A. Urnatoukuna. - Mocksa |
[Ipomereii, 2016. - 88 c. - ISBN 978-5-9907453-1-5. - URL:
https://ibooks.ru/bookshelf/352671/reading (mata oopamenus: 13.10.2020). - TeKcT: 3I1€KTPOHHBIN.

4. Illyman I''. Anre6pa u reomerpus / I'.1. lllyman, O.A. Bonruna, H.}O. T'onoanas. - Mocksa
. un puop, 2019. - 160 c. - ISBN  978-5-369-01708-1. -  URL:
https://ibooks.ru/bookshelf/361154/reading  (mata obpamienus: 13.10.2020). - TekcT: 3I€KTPOHHBIIA.

5. Henucoa H.C. JlononuuTensHbie ri1aBbl npoekTuBHOM reomerpun / H.C. Jlenucosa. - MockBa
: [Tpomereii, 2016. - 82 c. - ISBN 978-5-9907986-3-2. - URL:
https://ibooks.ru/bookshelf/352668/reading  (mata obpamienus: 13.10.2020). - TeKCT: 31I€KTPOHHBIIA.

B) MeroauyecKkue yKasaHHs:

1. Bonpapenko, T. A. DneMeHTbI TMHEHHON anredpbl U aHATUTUYECKON FeOMETPHH : yueOHOe
nocobue / T. A. bounapenko, H. A. Ksacosa, H. B. Uypcuna ; MI'TVY. - Maraurtoropck, 2013. - 128 c.
s ui. - URL:
https://magtu.informsystema.ru/uploader/fileUpload?name=634.pdf&show=dcatalogues/1/1109434/6
34.pdf&view=true (mara obopamenus: 23.10.2020). - MakpooOBeKT. - TeKCT : 3JeKTPOHHBIH. -
Nmeercs nevaTHbIi aHAJIOT.

2. KgacoBa, H. A. Ananutnueckas reometpus : yaueoHoe nocobue / H. A. KBacosa, E. A.
[Ty3ankoBa ; MI'TY. - Maruurtoropck : MI'TVY, 2017. - 1 anektpon. ont. guck (CD-ROM). - 3arm. ¢
TUTYIM. 3KkpaHa. - URL:
https://magtu.informsystema.ru/uploader/fileUpload?name=3246.pdf&show=dcatalogues/1/1137015/
3246.pdf&view=true (mara obpamenus: 23.10.2020). - MakpooOBeKT. - TeKCT : 3IeKTPOHHBIH. -
Ceenenns noctynssl Takke Ha CD-ROM.

3. Cepreesa, E. B. DneMeHTbI BEeKTOPHOI anreOpbl M aHATUTHUECKOM TeOMeTpUH [ DIEKTPOHHBIN
pecypc] : BapHaHThI 33J]aHU il UTOTOBBIX KOHTPOJIbHBIX pabOT ISl CTYJCHTOB BCEX CIICIMATbHOCTEH /
MI'TY. - Marautoropck : MI'TY, 2011. - 1 sanekrpoH. ont. quck (CD-ROM).



https://ibooks.ru/bookshelf/351911/reading
https://ibooks.ru/bookshelf/361165/reading
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https://magtu.informsystema.ru/uploader/fileUpload?name=3246.pdf&show=dcatalogues/1/1137015/3246.pdf&view=true

r) [Iporpammuoe o6ecnieuenue u UHTEepHET-pecypehb:

IIporpammHoe oGecnieueHue

Haumenosanue [10 Ne morosopa Cpoxk neiicTBuUS JTULIEH3UU
MS Windows 7 J1-1227-18 ot 08.10.2018 11.10.2021
Professional(m1s ximaccoB)




MS Office 2007

. Ne 135 ot 17.09.2007 O6eccpouHo
Professional
7Zip cB0001HO pacnpoctpansiemoe 110 0eccpoyHO
Adobe Reader |cBo6oaHO pactpoctpansemoe 1O 0eCccpoUHO
MS Windows 10
Professional 1-1227-18 ot 08.10.2018 11.10.2021
(171 K1accoB)
FAR Manager [cBoboaHo pacripoctpansemoe [10 6eccpodHo

HpO(l)e(!CHOHaJILHLIe 0a3bl JAHHBbIX U I/IH(l)OpMaIII/IOHHLIe CIIPaBOYHBLIC CUCTEMbI

Hassanue xypca

CcrlIIKa

Hanmonanenass ~ mHGOpPMaNMOHHO-aHATUTHYECKAsS
cuctreMma — Poccmiickuit  uwnmexc  wHayunoro|URL: https://elibrary.ru/project risc.asp
mutuposanus (PUHI)

ITouckoBas cucrema Axanmemusi Google (Google
Scholar)

URL: https://scholar.google.ru/

DOnexTpoHHbIe pecypcbl Oubmuoreku MITY wum.
I'.1. HocoBa

http://magtu.ru:8085/marcweb2/Default.asp

Wudopmannonnas cucrema - EquHoe okHO 1ocTyma
K MH(OPMaIIMOHHBIM pecypcam

URL: http://window.edu.ru/

DnekTpoHHas 0a3a TepUoJAMYECKUX u3manmii East
View Information Services, OO0 «IBUC»

https://dlib.eastview.com/

CDez[epaJILHoe rocyaapCTBEHHOC 6IO,Z[)K€THO€
YUPEKIACHUE «DenepanbHbIi uncturyt|URL: http://www1.fips.ru/
HDOMBIHIJICHHOP'I COOCTBEHHOCTH
Poccuiickas Tocynapersentas Oubmmorexa, https://www.rsl.ru/ru/4readers/catalogues/
Karayioru
@enepanbHblil  00pa3oBaTeNbHBIM  MOpTAl — — http://ecsocman.hse.ru/
OKOHOMMUKA. COI_II/IOJ'IOFI/ISI. MeHeI[)I(MeHT
yHI/IBepCI/ITeTCKaH I/IH(I)OpMaI_[I/IOHHa}I CUCTEMA - .
https://uisrussia.msu.ru
POCCHSI D

MexayHapoiHas HayKoMeTpudeckas pedepaTuBHas
H ITIOJIHOTCKCTOBAA 6a3a JTAaHHBIX HaquLIX I/ISI[aHI/Iﬁ
«Web of science»

http://webofscience.com

MexnyHaponHas pedepaTuBHas U MOJHOTEKCTOBAS
CIIpaBoYHas 0a3a JAHHBIX HAY4YHBIX H3JAaHMI

http://scopus.com

Mexnynapoanas 0a3a MOJTHOTEKCTOBBIX JKYpHAJIOB
Springer Journals

http://link.springer.com/

ApxuB HayuyHbIX JKypHanoB «HanmoHanpHBIN
ANEKTPOHHO-UHGOPMaIMOHHBIN KoHIoprmyM» (HII
HOMKOH)

https://archive.neicon.ru/xmlui/

9 MaTepHaJIbHO-TEXHHYECKOE o0ecneyeHne JUCHMILITHHBI (MOLYJIs1)

MaTepI/IaJILHO-TCXHI/I‘-ICCKOC obecrnieucHue JAUCIMITIIIMHBI BKJIIHOYACT:



https://elibrary.ru/project_risc.asp
https://scholar.google.ru/
http://magtu.ru:8085/marcweb2/Default.asp
http://window.edu.ru/
https://dlib.eastview.com/
http://www1.fips.ru/
https://www.rsl.ru/ru/4readers/catalogues/
http://ecsocman.hse.ru/
https://uisrussia.msu.ru/
http://webofscience.com/
http://scopus.com/
http://link.springer.com/
https://archive.neicon.ru/xmlui/

MarepuanbHO-TEXHHUECKOE 00ecrieueHue JUCIUIUINHBI BKITIOUACT:

Jlekuuonnass ayautopusi: MynbTUMEAUHHBIE CpPEICTBA XpaHEHWs, TNepeaayd U
npeacTaBiIeHUs HH)OPMAIIH.

VYueOHas ayauTopusi JJIsl TPYNIIOBBIX W MHIUBUAYAIbHBIX KOHCYJIBTAIUH, TEKYIIETO
KOHTPOJISI ¥ TIPOMEXYTOYHOHM arTecTanui: MyabTUMEIUIHbBIE CPeACTBA XpaHEHUs, IEpeaay u
npeacrapieHus nHpopMmanuu. KoMIUIeKC TECTOBBIX 3a/IaHU TSI TPOBEICHUS TIPOMEXYTOYHOTO
U pyOeXHOI0 KOHTPOJIEH.

[TomernieHust IUIsl CAMOCTOSATENBHOM paboThl yyamuxcs: [IlepcoHanbHbIE KOMIIBIOTEPHI C
naketom  Office, Beixomom B  HMHTepHeT © ¢ JOCTYIIOM B 3JCKTPOHHYIO
nH(pOpMaIU-OHHO-00pa30BaTELHYIO CPEy YHUBEPCHTETA.

[Tomemenue i XpaHeHHs M HPOPHIAKTHUECKOTO OOCITYKUBaHHS y4eOHOTO
obopynoBanusi: Illkadel s XpaHeHHS Y4EOHO-METOJMYECKOW JOKYMEHTAIUH, Y4eOHOTO
000py0BaHUE U YUEOHBIX HATJIAIHBIX IIOCOOHIA.



Ipuioxkenne 1

Y4eOHO0-MeToAMYeCKOe 00eceYeHHe CAMOCTOATEIbHOI padoThl CTY/ICHTOB

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 | CaMocTOSATENbHOE M3YUYECHHE YICOHOH OTIPEICTICHUSIM M TIOHSTHIM
npeoOpa3oBaHus JIUTEpPaTyphl 3amuTa TOMAIIHUX 3aJaHuH
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  BuAbl | M3yueHue TeopeTHyecKoro Marepuana 2 TecTupoBaHuE CTYIEHTOB.
KPHUBBIX BTOpOro mnopsuka, | CamocTosTenbHOE U3y4YeHHE YIeOHOH YcrHas becena o
KaHOHMYECKHE YpaBHEHUS, JMTEpaTyphl OIIPEAEIICHHUSM U IIOHATHSIM.
XapaKTepUCTUKH, CBOICTBA, BerImonHeHne nmpakTHYecKnX 3amuTa JOMaIIHUX 3aJaHuH.
noctpoenue.  IlpuBenenue JOMAITHNX 33/1aHAN KostoxBuym.
KPHUBBIX BTOPOTO IOPSIKA K Pabota c 351eKTpOHHEIMHA Konrponshas pabora.
KaHOHUYECKOMY BHUILY O6ubamorekamMu
41 C W3ydenune TeopeTHIecKoro Marepraia 2.1 YcrHas Oecena o

. HCTEMbl KOOpAWHAT B N '
poCTpaHCTSe. CamocTosiTelIbHOe H3yUeHHEe YaeOHOU OTIpeIeTICHUSIM
Vpasnenus IOCKOCTIL JUTEpaTyphl TIOHSTHSM. 3aH.II/ITil
Vo My TIOCKOCTAMH. Brimonuenue MPaKTHIECKUX JIOMAITHUX 3a/laHAH.
PaccrosHie OT TOUKH 10 JIOMAaITHUX 33/1aHAN TectupoBanne
miockocr.  Tpamas B Pabota c 351eKTpOHHBIMHA Komnoxsuym

OoubnmorekamMu KonTpoasHas pabota
npoctpaHcTee.  B3aumnoe
pacmoyio)keHHe TMPSIMBIX |
IIJIOCKOCTEM.
Mertpuueckue 3agauu.
5.1 Kanonnyeckue | M3yueHue TeopeTuueckoro Matepuana 2 VYerras 6ecena mo
ypaBHeHHs  IoBepxHocTeil | CamocTosiTenbHOE U3yUYeHHe YIeOHOM 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 HOPSAAKA
6.1 Omnpenenenue u 3 VYernas Gecena o
cBoHCTBa FeoMeTprcCKiX N3ydyeHune TeOpeTHIECKOro MaTepraia OTPEACICHITIM
mpeoOpa3oBaHuil. MOHSATHSM. 3aIUTa

Knaccudukanus nBrKeHUH
TUTOCKOCTH.

I'pynma momoouii.
Onpenenenre U CBOMCTBa
apuHHBIX TpeoOpazoBaHuH

CaMocTosATenbHOE N3YICHNE
JIOTIOJTHUTENLHOM JIUTEPaTypPhl
[MToAroToBKa K MPakTUYECKOMY

3aHSATHUIO

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
3aj71a4 Ha TIOCTPOCHHE.
[TapannensHoe
MIPOEKTUPOBAaHHE U  €ro
CBOMCTBA. W3o6paxeHue
IUTOCKUX u
MIPOCTPAaHCTBEHHBIX (DUTYP B
NapajuieIbHOU IPOEKLIUH.
AKCOHOMETpHUSL.
[Tonueie u
n300paKeHHS

MPOEKTUBHOU

HCIIOJIHBIC

W3ydeHne TeopeTHYECKOro MaTepraia
CamocTosTenbHOE H3yIeHHUE
JOTIOJIHUTEILHOM JINTepaTyphl
[ToaroroBka K NPaKTHYECKOMY
3aHSATHIO

IToaroroBka npeseHTanuu

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

[IpencraBnenue
MIpe3CHTAIHA

8.1 Mertpuueckue u
TOMOJIOTHYECKHUE
IIPOCTPAHCTBA.
T'omeoMOphU3MBL
MHuoroo6pasusi.

Teopema Diinepa JUTSt
MHOTOTPaHHHKOB.
Knaccudpukarms
TOTIOJIOTUIECKA

MIPaBHIIBHBIX
MHOT'OTPaHHHUKOB

H3y4yeHue TeopeTHIECKOro MaTepHraia
CamocTosTeNnbHOE H3yUeHHUE
JIOTIOJIHUTEJIbHOM JIUTEPATYPbL
IToxroToBka K MpakTHYECKOMY
3aHATHIO

HO,Z[FOTOBKa Mpe3eHTallnun

VYcrHas Oecena 1o
OTIpeNIeIICHUSIM
HOHSATHUAM. 3amuTa
JIOMAIIHUX 3aJaHUi.
Komnoksuym

IIpencraBnenue
[pe3eHTaluU

HToOro no xucuuiJjinae

24,3

IIpumepsI 32124 1151 BHITIOJTHEHUS] MPAKTHYECKUX TOMAIIHUX 3aaHUil

3anaya 1. Jlano: M1(0; 4); M»(10; 3); o= 30°: S= (3; 2); n= (4; -3);
L 2x—-3y+7=0.
1. Hamucath o01Me ypaBHEHHUS MPSIMBIX, TPOXOIAIINX Yepes3

Li: x—4y+3=0;

a) touky M, mox yriom ¢ kK ocu OX;

6) touku M, u M,;

B) Touky M, mapasiensHo BekTopy S ;

r) Touky M, meprneHIuKyIsIpHO BEKTOPY 71 ;

n) touky M, mapamtensao npsimoit L ;

¢) touky M, meprenaukyssipro npsimoit L, .

2.Haiitu paccrosiiuie ot Toukun M, 1o npsimoii L, ¢ rounoctsio 1o 0,01.

3. Haiitu a) TOuKy nepecedeHus npsmbIx 1) U €),
0) HaliTH YTOJI MEXIY HUMHU C TOYHOCTBIO JI0 0,1°.




3agayva 2. /laHbl BeplIMHBI TeTpadapa ABCD :
A(3;4;-1), B(5;2;2), c(3;1;0), D(2;0;-3).
1. Hartucats
a) ypasrenue miockoctu (ABC);

0) ypaBHEHHUE IIOCKOCTH, IPOXOIAIIeH uepe3 D mapauieabHO (ABC);
B) KaHOHMYECKHE U TTapaMeTpUUYeCcKue ypaBHeHHs pedpa AD ;
I) KaHOHMYECKHE U IapaMeTpUiecKhe ypaBHEHMs MpPsIMOMU, coiepxaileid BeicoTy DE
TeTpaspa.
2. Haiitu
a) yron Mmexay AD u DE ¢ TOYHOCTBIO J0 0,1%
0) rutomaab TpeyroidbHUKa ABC ¢ TouHOCThIO 10 0,01;
B) 00beM TeTpadapa ¢ TouHocThio 110 0,01;
r) BeicOTy DE ¢ Tounoctsio 10 0,01;
1) KOOpAUHATHI TOYKH E ¢ TouHOCThIO 70 0,01.

3anaua 3. Hammcath ypaBHEHHE IUIOCKOCTH, MPOXOSINEH Yepe3 TOYKH A(2;3;—5) u B(— 6;1;9)

MEPIEHIUKYISAPHO IUIOCKOCTH X+ Y+ 3z-19=0.

3anaya 4. Hanucath ypaBHEeHUE quaroHaiu AC mnapaienaorpamma ABCD , €Clld 1aHbl YpaBHEHUS
cropor: AB:X+Yy+1=0 uBC:X—-2y+4=0 uTouxa nepeceyenns quaronaieii Q(6;2).

3amaua 5. JlaHbI BEKTOPBI Zz( 2:3;—1), l;( 0;2,4), 2( 1;0,—3). Bropyro koopauHary, paBHyro 1, umeer
BEKTOP:

1)—a-2b+c, 2)a+2b—c, 3) a-b+2, H2a-b+c, 5)—a+b-2c.

3amaua 6. JlaHBl BEKTOPHI Zz( -2;—1,0), 73( 0;1;2), Z(z;4;3 ). Bexkrop E MEePIEHANKYIISIPEH BEKTOPY

axb npu zZ, paBHOM:
1) 11, 2) 11, 3)-5, 4) 5, 5) Japyroiu
OTBET.

3anaya 7. U3BecTHBI KOOpAMHATHI BepiiuH Tpeyronbauka ABC: A(3;1), B(-3;4), C(-1;5) u ypaBHeHue
npsamoi ¢ :3x+y+1=0.Ilo orHomenuto k TpeyroibHUKY ABC nipsimasi ¢ pacrnosokeHa Tak, 4ro:
1) mnepecekaer ctoponsl AB u AC, 4) He mepeceKaeT CTOPOHbBI TPEYTOJIbHUKA,
2) mepecekaet ctoponsl BA u BC, 5) mepecekaeT Bce CTOPOHBI TPEYTOJIbHUKA.
3) mepecekaer ctoponsl CA u CB,

3amaua 8. Ilpsmas ¢ 3amana ypaBHeHueM 3x — 2y + 1 = 0. Uepes Touxy M(—2;4) neprneHIuKyIsIpHO
NpsAIMOM ¢ TIPOXOIUT IpsIMast:

1) 2x+3y-16 =0, 4) 2x+3y-8=0,
2) o6x—4y+ 2 =0, 5) npyroii oTBeT.
3) 3x-2y+14=0,



IlepeyeHb KOHTPOJIBHBIX BOIIPOCOB U 3aJaHUM /ISl CAMOCTOSITEJILHOMH PadoThI
VcTouHMKOM 3aJaHuil I CaMOCTOSITEIbHOM pabOThl CTYIEHTOB SBISIIOTCA JIEKLIHMU U
npakTudeckue 3auaTus. [Ipu u3yueHnn KOHKPETHOW TEeMBI CTYIEHTaM MOXET OBITh MPEATIOKEHO:

® CaMOCTOSTENBHO J0Ka3aTh PsiJ YTBEPKICHUII;

®  CaMOCTOSTENIbHO 3aKOHYMTH JOKA3aTeIbCTBO HEKOTOPBIX YTBEPKACHUM;
® [IPOBECTHU J0KA3aTEeJIbCTBO 10 AaHAJIOTUHY;

® paccMOTPETh YACTHBIE CIIydyau U3YUYEHHBIX Ha JIEKLIUM YTBEPKACHUI;

® [IPUBECTH KOHKPETHBIE IPUMEPHI 10 JAaHHOH TeMe;

® [IPUMEHUTH U3YUECHHbIE METOBI PELICHUS 337a4 Ha MPAKTHUKE;

®  CaMOCTOSTENILHO PACCMOTPETh HEKOTOPbIE BOIPOCHI 110 JaHHOH TeMe

e pa3paboTaTh MPE3CHTAIHIO MO MPEIOKEHHON TeMe

¢ [IPOAHATIMU3UPOBATH U3JIOKCHUC I[aHHOfI TEMBI B IITKOJIBHBIX y‘-IC6HI/IKaX



Ipuio:xkenue 2

OueHoYHBIE CpeICTBA /s NPOBe/IeHUs] IPOMEKYTOUHOI aTTecTaluu
a) Ilnanupyemble pe3yJibTAaTbl 00y4eHHMSsI M OIleHOYHBIE CpeACTBAa /Jisi IPOBeleHUs!
NMPOMEKYTOYHOM ATTeCTAINH:

Kon WNHauKaTop AOCTHKEHUS

O1neHOYHBIC CPEACTBA
WHIUKaTOpa KOMIIETEHI[UHA

OIIK-8 Crioco0eH oCyIIeCTBIATh MIEIarori4ecKyIo eI TeIbHOCTh HA OCHOBE CIIEIIUATBHBIX
HAYYHBIX 3HAHUH

OIIK-8.1 [Inanupyet 1 MpoBOUT llepeuenv meopemuueckux 60npocos K IK3aMeHy
Hay4HbIC UCCIIEIOBAHNUS B 1. Bextopsl. ClokeHue U BBIYMTaHUE BEKTOPOB.
00JacTu me1aroru4eckon YMHOkKEHHE BEKTOpa Ha YUCIIO.

IesITEIbHOCTH 2. JIuHeliHas 3aBUCUMOCTH BEKTOPOB. ba3uc

CHCTEMBI BEKTOPOB.
3. KoopauHatel BekTOpa B TaHHOM Oaswuce.
Jlenenue oTpe3ka B JaHHOM OTHOLICHUH.

4. CxansipHO€ MPOU3BEJICHUE BEKTOPOB.

5. BekTopHoe npousBeieHNe BEKTOPOB. Y CIIOBHUE
KOJJTMHEAPHOCTH.

CBoiicTBa BEKTOPHOI'O IPOU3BE/IEHUS BEKTOPOB.
6. CmemaHHOe MPOU3BeICHHE BEKTOPOB.
CBoiicTBa CMEIIAaHHOI'O POU3BEIEHHS BEKTOPOB.
VYcnoBue KOMIITIAaHAPHOCTH.

7. BelpasxeHre BEKTOPHOTO ITPOU3BECHNUS Yepes3
KOOP/WHATHI BEKTOPOB.

8. BrlpaskeHHe cMeIaHHOTO IMPOU3BEICHUS uepes
KOOPJIMHATHI BEKTOPOB.

9. Ilpocreiimue 3a1a41 B KOOPAWHATAX: MJIOLIA b
TpeyrojbHUKa, 00bEM TeTpadipa.

10. CriocoOb1 3a1aHust PSIMOI Ha TIOCKOCTH.
VYpaBHEeHHE NIEPBOIl CTENIEHN OTHOCUTENIBHO X, Y

KaK YpaBHEHHE MPSIMOM.

11. OcobeHHOCTH pacoI0KEHUS IPSIMOM
OTHOCHUTEJIBHO CUCTEMBI KOOPJINHAT Ha
MJIOCKOCTH.

12. B3auMHOe pacnojoxeHue AByX MpSIMbIX Ha
III0CKOCTH. [Iy4OK npsIMBIX.

13. Yron Mexxay npsiMbIMU Ha TJIOCKOCTH.
VYcnoBue neprneHuKyIspHOCTH TPSIMbIX.
14. PaccrostHEE OT TOYKH 10 TPSIMOH.
['eomeTpuyecknii CMBICH 3HaKa TpEeX4JIeHa
ax+by+c.

15. CniocoObI 3a1aHusI IIIOCKOCTH.

YpaBHEHHE NEPBOIl CTENEHH OTHOCUTEIIHHO

X, Y, Z Kak ypaBHEHHUE TUIOCKOCTH.

16. B3anmHoOe pacnoyioxxeHre IByX MI0CKOCTEH.
ITy4ok miIockocren.

17. OcoGeHHOCTH PACTIONOKEHHS TUIOCKOCTH
OTHOCHUTEJIbHO CUCTEMBI KOOPAUHAT.

18. PaccrostHre oT TOYKH [0 IUTOCKOCTH. 19.
I'eomeTpuyeckuil CMbBICT 3HaKa MHOTOYJIEHA
ax+by+cz+d.
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19. VYron Mexy mIOCKOCTAMH. Y CIIOBHE
NEPIEHAUKYJIIPHOCTH IUIOCKOCTEH.

20. CriocoObl 3a1aHusI IPSIMOM B TIPOCTPAHCTBE.
21. B3auMHO€ pacrooKeHUe ABYX MPSMBIX B
MIPOCTPAHCTBE.

22. B3anMHOe pacroioKeHue mpsiMoil u
MJIOCKOCTH.

23. Yrois Mexy NpsIMbIMU B IIPOCTPAHCTBE.

24. Yroa Mexay npsiMoi U IMIIOCKOCTBIO.

25. Durc.

26. 'umep6oua.

27. TTapabomna.

28. IToBepXHOCTH BpalicHUsI.

29. Dimuncouns.

30. I'mmepOoonIbI.

31. TTapabonous.

32. Konyc BTOpOro nopsijaka.

33. Hunmuuapuveckne moBepxHOCTH. L{mmmuapsr
BTOPOTO MOPSAKA.

34. Tloctpoenue u300paKEHUS TOBEPXHOCTH
BTOPOTO TMOpAJKa 1O €€ KAaHOHHYECKOMY
YPaBHEHHIO.

35. Mertpudeckue u TOTOJIOTHYECKHUE
IPOCTPAHCTBA.

36. 'omeoMophu3mBbL.

37. MHoroo0pasus.

38. Teopema Diinepa a1 MHOTOTPaHHUKOB.

39. Knaccuukaiius TOmoI0rH4ecKH MPaBUIbHBIX
MHOTOTPaHHUKOB

Ilpumepot npaxmuueckux 3a0anui
Ilo meme Bexmopui
1. TlocTtpoiiTe Ha TIOCKOCTH  BEKTOPHI

a=(34) , b=(-23) , c=@13) .
Haligute wux nuHEHHYI0O KOMOHMHAIIMIO
3a+2b-5¢ a) reomeTpuueckd, 0)
AHAINTHYCCKH.
2. Jlanwr Bektophl a=(-3,0;4), b=(0;2-3)
, ¢ =(2;3). Haiiru:
a) 3a-b+3c:6) a-b,s) axb,r) abc.
3. B tpeyronsHuke ABC A(2;3), B(— 4;1),
C(0;5). Haiitn yron mexay MenuaHoi
AM u ctopoHoi AB.

4. Haiitn JIoaab TPEyTrOoJbHUKA,
IIOCTPOEHHOT O Ha BEKTOpax

a=5i+2j—7k u b=3i+7k

5. Jlrobble 3 HEKOMIUIAHApHBIX BEKTOPA
MOXHO IIPHUHSATH 3a 0a3uC B MPOCTPAHCTBE
V, . OOpasyror mu 0a3uc BEKTOPHI

a=(L-12), b=(-11-2), c=(0;1;1)?
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6. Haiitu BekTOp X , TEpIEeHIUKYISAPHBINA
BEKTOpaM 5=(2;3;—1) u 5=(1;—2;3) u
YIOBJICTBOPSIOIIIHIMA YCIIOBHUIO
x(2i —§+K)=—6.

7. JaHbl JIBE CMEIKHBIE BEPIIIHHBI
napaJieiorpaMma A(1;3;—3) , B(2;—5;5)
U TOYKA K(l;l;l) [EpECEUEHUs.  €ro
nuaroHanei. HailTu octanbHbIe BEpIIMHBI.

8. Haiitu |(a+5b—c)x(3a+c)-(b-a), ccm
(axb)-c—-2.

1o meme Jlunuu na naockocmu. Ilosepxnocmu
1. Iloctpouth KpUBYIO B IMOJIIPHOM CHUCTEME

T
KOOpAWMHAT II0 TOYKaM C [IIaromMm A(D=—

12
p=4+2c052¢.

2. ITocTpouTh KpuBbIe. YKa3aTh UX (OKYCHI,

JAUPCKTPUCHI, ACUMIITOTBI, S9KCUCHTPUCUTCT.
2 2

Xy
2X = y?, 6) —+—=1,

X2 y2
A A
®) 9 g

3. MHcnomp3ys mnapaielnbHbII IEPEHOC
CUCTEMBI KOOPAMHAT, IOCTPOUTH KPUBBIE

a) x=1-1-vy,
6) 4x*+y?+24x+2y+33=0.

4. Hamucatb KaHOHHWYECKOE YpaBHEHHUE
JJINIICA, €clIM ero Oousbluas ock paBHa 10, a
paccTostHue Mexay (pokycamu paBHO 6.

5. IlocTpOUTh NMOBEPXHOCTH
a) z=3-—X,

OIIK-8.2

Hcnonb3yer  crneuuanbHble
Hay4HbIe 3HaHUS e
HOBBIIIEHUS YPPEKTUBHOCTH
eNarorn4ecKou
JeSITeIbHOCTH

IIpumepnvie 3a0anus Ha pewienue 3a0ay u3
npogheccuonanvHou obnacmu, KOMIJIEKCHvle
3a0anus

1. BpimonHUTH oOmepaluu HaJ BEKTOPaMH;
YCTaHOBUTH JUHENHYIO 3aBHCHUMOCTh
(HE3aBUCUMOCTB) BEKTOPOB; HANTH KOOPIMHATHI
BEKTOpa B  JaHHOM  0Oa3uce;  BBIYUCIUTH
CKaJISIPHOE, BEKTOPHOE, CMEILIaHHOE
MIPOM3BE/ICHUSI BEKTOPOB U HCMOJIb30BaTh OSTH
IIPOU3BENEHNUS AJIs PELLIEHUS 3aay.

2. CocTaBUTh YpaBHEHHE MPSIMOU MO Pa3IMIHBIM
AJIEMEHTaM, OIPEJEIUTh B3aUMHOE PACIIOJI0KEHUE
JIBYX TOpPSIMBIX, HaWTU PACCTOSIHME OT TOYKHU JI0
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IPSIMOM M PACCTOSHHE MEXIy IapaljeIbHBIMU
IPSIMBIMU,  BBIUMCIMTH  HAIPABJICHHBIA  Yroj
MEXy NPSMBIMH.

3. CocTaBUTh ypaBHEHHUS MPSIMOM M TNIOCKOCTH T10
pa3IMYHBIM JJIEMEHTaM; OIpPEAEIUTh B3aUMHOE
pacrojaoKeHUe IBYX IPSMBIX, JBYX IUIOCKOCTEH,
IIPSIMOM U INIOCKOCTH; HAUTHU PACCTOSHUE OT TOUYKHU
J0  IUIOCKOCTM M pAacCTOSHHUE  MEXAY
NapauIeIbHBIMA  IUIOCKOCTSIMM;  BBIYMCIIUTH
BEJIMUYMHY YIJIa MEXIY NPSAMBIMH, INIOCKOCTAMH,
IIPSIMOY U TUIOCKOCTBIO.

4. OmpenenuTb BHUJA IOBEPXHOCTH BTOPOIO
NOopsilKa II0 €€ KAaHOHUYECKOMY YPaBHEHMIO,
COCTaBUTH KaHOHUYECKHE ypaBHEHUS
IIOBEPXHOCTEH BTOPOrO MOPSAJKA, HCIOJIb30BaTh
METOJl CEYEHMM M1 MOCTPOCHMS ITOBEPXHOCTEH
BTOPOTO TOpsiAKa B TPSAMOYIOJBHOM cHCTEME
KOOpJUHAT.

Iloozomoeka k nedazozuueckoil 0esmenbHOCmMU:
- pa3zpaboTaTh (PparMeHT YpOKa-Ipe3eHTAINH I10
TEME ...

- IOCTPOUTH MOJIETh MHOTOTPAHHHUKA. . .

- C TIOMOUIBIO  TPHUKIAAHBIX  MPOTrpamMMm
MIPOJIEMOHCTPUPOBATH JIBU’)KEHHE HA INTIOCKOCTH,

- IOCTPOUTH CEUEHHUE Tea
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Bonpocsl k 3k3ameny
Bekropsl. C0xkeHNE U BBIYUTAHNUE BEKTOPOB. Y MHOKEHUE BEKTOpA Ha YUCIIO.
JInHeliHasA 3aBUCHMOCTb BEKTOPOB. ba3uc CUCTEMBI BEKTOPOB.
KoopauHatsl BeKTOpa B JaHHOM Oasuce.
Jenenue orpe3ka B JaHHOM OTHOIIEHUU.
CkansipHOE TPOU3BENCHUE BEKTOPOB.
BekropHoe nmpou3BeieHHe BEKTOPOB. Y CIIOBHE KOJJIMHEAPHOCTH.
CBolicTBa BEKTOPHOI'O IIPOU3BEIEHUS BEKTOPOB.
CMeliaHHOE IPOU3BEIEHUE BEKTOPOB.
CBolicTBa CMEIIaHHOTO MPOU3BEINCHMS BEKTOPOB. Y CJIOBHE KOMILJIAHAPHOCTH.

. BelpakeHune BEeKTOPHOT0 MPOU3BEACHUS Yepe3 KOOPAUHATHI BEKTOPOB.

. BelpaxkeHne cMenaHHOro MPOu3BeACHUS Yepe3 KOOPAUHATHI BEKTOPOB.

. IIpocTeiimne 3a7aun B KOOpAUHATAX: IUIOMIA/(b TPEYTOJIbHUKA, 00BEM TETpadipa.
. CriocoOsI 3a1anus IPSIMOM Ha MIIOCKOCTH.

. YpaBHEHUE NIEPBON CTETIEHU OTHOCUTENBHO X, Y KaK YpaBHEHHE MPSIMOU.

. OcobenHocTH PpacCIIOJIOKCHUA HpHMOﬁ OTHOCHUTCJIbHO CHCTEMblI KOOpJHMHAT Ha

IIJIOCKOCTH.

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

Yron MCXKAY MNPsAMBIMHA Ha IJIOCKOCTH. VYcaopue NEPNCHAUKYIIAPHOCTU IMPSAMBIX.
PaccrossHue oOT TOUYKH [0 HpHMOfI. FGOMeTpI/I‘IeCKI/Iﬁ CMBICJI 3HaKa TpEXdjIcHa

ax+hby+c.

CnocoObl 3a/1aHud TUIOCKOCTH.
VYpaBHEHHUE MEPBOIA CTENICHU OTHOCHUTEIILHO X, Y, Z KaK YpaBHCHHE IJIOCKOCTH.

BzaunmHoe pacnionoxkenue AByX miockocte. [1ydok mmockocTeil.

Oco0eHHOCTH PACTIONOKEHHS TNTIOCKOCTH OTHOCUTENFHO CUCTEMBI KOOPIUHAT.
PaccTrossHne OT TOYKM A0 TJIOCKOCTH. ['€OMETpUYECKHl CMBICI 3HAKAa MHOTOYJIEHA
ax+by+cz+d.

Yroa Mexay IIOCKOCTAMU. Y CIIOBHE NEPIEHANKYIISIPHOCTH IIJIOCKOCTEM.
CrniocoObl 3a1aHus IPSIMON B TPOCTPAHCTBE.

B3anmHOe pacrosiokeHne ABYX NPSAMBIX B IPOCTPAHCTBE.

B3anMHOe pacnionoxeHue npsMon U MIOCKOCTH.

Yroa Mexay nNpsiMbIMU B IPOCTPAHCTBE. YTOJ MEXIY NPSMOM U MIOCKOCTBIO.
Onnuric.

['unep6omna.

[Tapabomna.

IToBepxHOCTH BpaleHusl.

DIIIUTICON.

['unepOosonpl.

[TapaGononas!.

Konyc Broporo nopsaxa.

[Munuaapuyeckne noBepxHocTU. LIMmmHapbI BTOpOro nopsaka.
[ToctpoeHne u300pa)keHUsT TMOBEPXHOCTH BTOPOTO IMOpsAAKAa MO €€ KAaHOHUYECKOMY
YpaBHEHHUIO.

KaHoHnueckue ypaBHEHHs TOBEPXHOCTENH BTOPOTO MOPSAKA.

Merton ceuenuit.

[{unuHaApUYECKHE U KOHUYECKHUE TOBEPXHOCTH.

[ToBepxHOCTH BpalieHUs.

[TpsamonuHeiiHbIe 00pa3yole MOBEPXHOCTENH BTOPOTO MOPSIKa
CBoiiCTBa IIEHTPAIIBHOTO MPOEKTUPOBAHUS PUTYD

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 pElLICHUS 3a7a4 Ha IOCTPOSHHUE

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) Ilopsaaoxk mpoBeJeHUs] NMPOMEKYTOYHON aTTeCTALMH, NMOKA3aTeJIH U KPUTEPHH
OlleHUBAHUS:

[TpomexxyTouHass arrecTauus IO JUCHMIUIMHE «['€oMeTpus» BKIIOYAET TEOPETHUYECKUE
BOTIPOCHI, TTO3BOJISIIONINE OLEHUTh YPOBEHb YCBOCHHUSI OOYUYAIOIIMMUCS 3HAHUH, ¥ TPAKTHIECKUE
3aJlaHUs, BBIABIIAIONIME CTETIEHb COPMHUPOBAHHOCTH YMEHUN U BIaJIeHUH, IpoBOaUTCA B (hopme
HK3aMEHa.

OK3aMeH 10 JUCIMIUIMHE MPOBOJIUTCS MO pe3yslbTaTaM OTBETa Ha OMJIET ¢ OMpPOCOM B
YCTHOM (hopMe T10 3Taram BHITIOJTHEHUS.

IToxa3aTeu 1 KPUTEPHHU OLICHUBAHUS IK3aMeHA:

— Ha OLEHKY «OTJIHYHO» (5 OamoB) — oOyyarouuiicss JEMOHCTPUPYET BBICOKUN YPOBEHb
c(OPMHUPOBAHHOCTU KOMIIETEHIMH, BCECTOPOHHEE, CHUCTEMAaTHYEeCKOe U INIyOOKOe 3HaHue
yueOHOro Marepuaina, CBOOOJHO BBINOJHSET MPAKTUUYECKHE 3a/laHus, CBOOOJIHO OIEpUpYyeT
3HAHUSIMH, YMEHUSMH, IPUMEHSET UX B CUTYAIMSIX HOBBIIIEHHON CIOXKHOCTH.

— Ha OILIEHKY «xopomo» (4 Oamna) — oOyyaroluiics JEMOHCTPUPYET CpEeIHUN YPOBEHb
c(OPMHPOBAHHOCTH KOMITETEHLIUH: OCHOBHBIE 3HAHMS, YMEHMsS OCBOECHBI, HO JOMYCKAIOTCS
HE3HAYNTENbHBIC OMIMOKH, HETOYHOCTH, 3aTPYJHCHUS TIPY aHATUTUIECKUAX ONEePaIHsIX, IEPEHOCe
3HaHUHN U yMEHUIl Ha HOBbIE, HECTAH/IAPTHBIE CUTYAIHH.

— Ha OLIEHKY «yI0BJIETBOPHMTEJbHO» (3 Oaymia) — oOyyarouuiicss JT€MOHCTPUPYET MOPOTOBBIH
ypOBEHb C(OPMHUPOBAHHOCTU KOMIIETEHIIUHI: B X0JIe KOHTPOJBHBIX MEPONPUATHH JOMYCKaIOTCS
OIIMOKH, TPOSBISIETCS OTCYTCTBUE OTACNBHBIX 3HAHWW, yYMEHWI, HaBBIKOB, OOYyUYaIONIMICS
UCTIBITHIBAET 3HAUUTENIbHBIE 3aTPYJHEHUS MPHU ONEPUPOBAHUU 3HAHUSAMH U YMEHUSMH IPU UX
MEPEHOCE HAa HOBBIE CUTYaLIUU.

— Ha OLIEHKY «HeY/JAO0BJIETBOPUTEJIbHO» (2 6ayuia) — o0yJarouuiics JeMOHCTPUPYET 3HAHUS He
6onee 20% TeopeTHuecKoro MaTepuasa, JOMyCcKaeT CyllleCTBEHHbIE OINOKH, HE MOXKET ITOKa3aTh
MHTEJUIEKTYaJIbHbIC HaBBIKU PEIIEHUS MPOCTHIX 3aj1au.

— Ha OILICHKY «HeY/0BJIeTBOPUTEIbHO» (1 6arn) — oOydaromumiicss He MOXET MOKa3aTh 3HAHUS Ha
YPOBHE BOCHPOM3BEACHUS U 00BACHEHNU HH(OPMAIMH, HE MOXKET MMOKa3aTh MHTEIEKTyalbHbIe
HaBBIKH PEUICHUS TPOCTHIX 3a7ad.



