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JIner aktyaauzanuu padodeil mnporpaMmsl

PaGouas mporpamma nepecMoTpeHa, 00cyxieHa u ogoopena uist peanmsarmu B 2024 - 2025
yueOHOM roly Ha 3aceganuu kadenpsl [IpukinanHoit MareMaTHKu U HTHPOPMATHKU

[Iporoxom or 20 1. Ne

3aB. kadenpoii 10.A. U3Bekos

Pabouas mporpamma nepecMoTpeHa, 00CcykieHa u ogo0pena uist peanmsarmu B 2025 - 2026
y4aeOHOM rojy Ha 3aceqanuu kageapel [IpukiaaHOi MaTeMaTUKH U WH()OPMATUKA

[Iporokom or 20 . Ne

3aB. kadenpoii 10.A. U3Bekos

Pabouas mporpamma nepecMoTpeHa, 00CykieHa u oo0pena uist peanm3armu B 2026 - 2027
yueOHOM roay Ha 3acenanuu kadenpel [IpuknagHoi MaTeMaTuKu U HHOOPMATHKA

[Iporokom oT 20 . Ne
3aB. kadenpoit 1O.A. U3BekoB

Pabouas mporpamma nepecMoTpeHa, 00CykieHa 1 ojo0peHa it peanm3armu B 2027 - 2028
y4eOHOM roay Ha 3aceqanuu kadenpel [IpuknagHOi MaTeMaTuKu U HHOOPMATHKA

IIporokom oT 20 1. Ne

3aB. kadenpoit I0.A. UsBekos

Paboyas nmporpamma nepecMoTpeHa, 00CyxieHa 1 o100peHa s peanusarmu B 2028 - 2029
yaeOHOM roay Ha 3acenanuu kadenpel [IpuknagHOo MaTeMaTuKu U HHOOPMATHKA

[IpoTtokonm oT 20 . Ne
3aB. kadenpoit 10.A. N3BekoB

Paboyas nporpamma nepecMoTpeHa, 00CyXxieHa 1 o100peHa s peanusaimu B 2029 - 2030
y4eOHOM rory Ha 3acenanuu kageapsl [IpukinagHoit MaTeMaTHKU ¥ HHYOPMATUKA

[Ipotokom ot 20 r. Ne

3aB. kadenpoit I0.A. UsBekos




1 Ilesin ocBOeHMS TUCHUILINHBI (MOIYJIA)

Lensimu 0CBOEHUS AUCUUTUIUHBI «I '€OMETPHSI» SABIISIFOTCS:

— (opMHUPOBAHHE CUCTEMATHUECKUX 3HAHMA O COBPEMEHHBIX METOJIaX T'C€OMETpHH, €&
MECTE U POJIA B CUCTEME MATEMATUYECKUX HAYK;

— pacIIMpeHne 1 yriryoJieHue OCHOBHBIX TIOHITHI T€OMETPUH;

— pa3BUTHE aOCTPAKTHOTO  MBIIUICHUS, MPOCTPAHCTBEHHBIX  IPEACTABICHUM,
BBIUHCIIUTEIHLHOM, aITOPUTMUYCCKOM KYILTYP U OOIIEeH MaTeMaTUYECKOHN KYIbTYPHI.

2 MecTo THCHMIIMHBI (MOYJIs1) B CTPYKTYpe 00pa3oBaTe/ibHOI MPOorpaMmsl

Huctunnuna ['eomerpusi BXOIUT B 00s3aTeNbHYI0 YacThb Y4eOHOro IUIaHa
00pa3oBaTebHON IPOTPAMMBI.

JUia  u3ydeHus  JUCUUIUIMHBI  HEOOXOAMMbI  3HaHMs  (YMEHHUs,  BJIAJICHUS),
c(OpMHUPOBAHHBIC B PE3YJIbTATE H3yUCHHS AUCIUTUINH/ TPAKTHK:

JluckpeTrHas maTeMaTuKa

MareMaTnueckuii aHaIu3

Anre0pa u Teopus Yncen

Metouka 00ydeHHsl MaTEMaTHKE B ILIKOJIE

DneMeHTapHas MaTeMaTHuKa

3HaHus (YMEHMs, BIaJIEHUs ), OJyYeHHbIE IPU U3Y4YEHUU AAHHOW JUCLMIUIUHBI OyayT
HE0OXO0IUMBI JJ1s1 U3YyYEHUS] AUCIUTLITUH/TIPAKTHK:

Metoiuka opranuzaly BHEypOUHOU AeATeIbHOCTHU 110 MaTeEMaTUKe U U3HKe

[IpousBoicTBEHHAs - MeJaroruyeckas NpakTuKa o MaTeMaTHKe

dusuka

[IpakTiKyMm Mo perIeHno 3a7a4 NOBBIIIEHHOM CI0KHOCTH IIKOJIBLHOTO Kypca MaTeMaTHKH

[IpakTiKyM 1O peuIeHHIo 3a/1a4 ¢ TapaMeTpamMmu
DJjieMeHTapHas MaTeMaTHKa
3aja4n Ha MOCTPOEHUE IIUPKYJIEM U JTMHEUKON

3 Komnerenuuu odyuyarwierocsi, opMupyembie B pe3yJibTaTe 0CBOCHUS

AMCUUIJIMHBI (MOYJISA) M IIJIAHUPYEMBbIe Pe3yJbTAThl 00y4eHUs

B pesynbTare ocBoenust aucuuIuinHbl (Moayins) «I'eoMerpus» oOydarouiuiicss qoJKeH
00Ja1aTh CIeAYIONIMMI KOMIIETEHIUSIMU:

Ko nanukartopa NHaukaTop J0CTHKEHUS KOMIIETCHITUN

OIIK-8 Cnocoben OCYIICCTBJIATEL NECAArOrM4eCKyr0 ACATCIIBHOCTH Ha OCHOBE CIICHHUAIbHBIX
Hay4YHBIX 3HAHWHI

OIlIK-8.1 [Inanupyet v MpOBOAUT HayYHBIE HCCIIEAOBAHMS B 00JIACTH MeIar OTHIECKON
JESITENILHOCTHA
OIIK-8.2 Hcnonb3yer  cneuuanbHble  HayyHble  3HAHMUS Uil TOBBIIICHUS

3(1)(1)€KTI/IBHOCTI/I MeJarorudecKoi aesITeIbHOCTU




4. CTpyKTypa, 00b€éM H coaep:KaHue TMCHHUIIIMHBI (MOXYJIs1)

OO0mast Tpy1I0eMKOCTh AUCIUILTMHBI COCTABIISIET 7 3a4E€THBIX SIUHUI] 252 aKaj. 4acoB, B TOM YHCIIE:

— KOHTakTHas pabora — 14,9 akaj. 4acos:

— aynutopHas — 10 aka. 9acos;

— BHeayauTopHas — 4,9 akaj. 9acos;

— camocTosiTenbHas pabota —219,7 akaz. 4acos;

— B (popme npakTrueckoit moarorosku — 0 akas. 4ac;
— IMOJIrOTOBKA K ’K3ameHy — 17,4 akan. gac

dopma aTTecTaluy - SK3aMEH

AynuropHast s
KOHTaKTHas paboTta E 5 dopma TeKyILEero
= B
B aKaj. gacax o U KOHTPOJIS
Paznen/ Tema 2, ( A ) £ N P Kon
> % © | CAaMOCTOATENBHOM |  YCIIeBaeMOCTH H
JIACIMTUTAHBI R E < ., | KOMIETeHINH
o & paboThI MPOMEKYTOTHON
na6. | mpakr. [ €8
Jex. : PaKT. | =9 aTTeCTAIUH
3aH. 3aH. | O &
1. Bexrops!
Nzyuenue
TEOPETHYECKOr0
1.1 JIunelinble onepanyu Ha MaTepuaia
BEKTOPaMH. Jluneitnas CamocrositensHoe | YcTHas Oecena no
3aBUCUMOCTb BEKTOPOB. u3ydeHue yueOHOM | omnpeneneHusM u
Bazuc cuctembl BEKTOPOB. JIUTEPaTyphbl HOHATHUSIM
OIIK-8.1,
Koopnunatsr Bekropa.| 4 | 0,5 1 28 Beimonnenue 3amuTa JOMaIHUX OITK-8.2
[enenne orpeska B JaHHOM MPAKTHYECKUX 3a7aHuN '
OTHOILICHUHU. CkanspHoe, JIOMAIITHUX KomokBuym no
BEKTOPHOE M  CMEIIaHHOE 3aJaHul Teme «BekTopb»
[IPON3BEIEHUS BEKTOPOB Pabora ¢
3MEKTPOHHBIMU
OubnmrorexamMu
Wroro no pazaeny 0,5 1 28
2.  Merog  KoOpaMHAT ~ Ha
IUIOCKOCTH
Mzy4yenne
2.1 Cucrembl KOOpAMHAT Ha TEOPETHYECKOrO
IUIOCKOCTH. Dopmysl Mmarepuaia
PMY. P VYcrHas Oecena o
peoOpa3oBaHusi KOOPAMHAT. CamocrosiTenpHOE
o .| ompeneneHusM u
VYpaBHeHuss ~ MHMHA ~ Ha n3ydeHne yaeOHoi
IUIOCKOCTH Paznuunbie JIUTEPaTyphI TTOHATHLM
’ N 3amura JOMAaIIHUX OIIK-8.1,
¢dbopmbl  ypaBHenust npsimoi| 4 | 0,6 1 28 Brinonnenue N
3aJaHUI OIIK-8.2
Ha IUIOCKOCTH. YTOJI MEXAY MPAKTHIECKUX
Komnmnoksuym mo
npssMbIMH.  PaccrostHue  OT JIOMAaITHUX
o N teme «lIpsimas Ha
TOYKH [0 TpsMoit. Bzanmuoe 3aJaHUI
TUTOCKOCTH
pachoNoXeHnue TPSIMBIX Ha Pabora ¢
IUIOCKOCTH JEKTPOHHBIMU
OubnmoTexamMu
HWroro no pasaeny 0,6 1 28
3. JIuaum BTOpOTO MOpsiAKa




Nzyuenne

TEOPETUIECKOr0
TectupoBanue
Marepuana
CTYJICHTOB. Y CTHast
3.1 OcHOBHBIE BHIBI KPUBBIX CamocrosiTensHOe Becea 10
BTOPOTO TIOpsIIKa, u3ydeHne yaeOHO
KaHOHUYECKHe ABHEHMUS JIUTEPATYPHI ONPEACICHILIM 1
yp . ’ patTyp TTOHSTHSIM. OIIK-8.1,
XapaKTepHCTHKH, CBOWCTBa,| 4 26 BeimonaeHne
3amuTa JOMaIHUX OIIK-8.2
noctpoenue.  [lpuBeneHue MPAKTHIECKUX B
KPHUBBIX BTOPOTO MOpSAKA K JIOMAITHUX ’
. Komioksuym.
KaHOHHYECKOMY BUILY. 3alaHuit
KonTponbHas
PaGora ¢
pabora.
ANIEKTPOHHBIMHU
OubIMoTEeKAMHU
HUroro no pazneny 26
4, Merton KOOpJIMHAT B
npoctpancTBe. [IpsmMas JTUHUSA U
TIOCKOCTD
4.1 CucreMbl KOOpAMHAT B Nzyuenue
MIPOCTPAHCTBE. Teoperndeckoro | YcrHas Gecena mo
YpaBHEHHUS TIOCKOCTU. YTOII Marepuana OIPEICIICHHUSM U
MEXTy TUIOCKOCTSIMU. CaMoCTOsATEeNbHOE | MOHATHSIM. 3aiuTa
PaccrosiHne 0T TOYKH JIO 4 | 05 28 U3yUCHHE nomaniaux 3aaanuii. |  OINK-8.1,
TIJIOCKOCTH. IIpsmas B ' JIOTIOJTHUTENIbHON TectupoBanue OIIK-8.2
MPOCTPAHCTBE. Bsanmuoe JIUTEPaTyphI KomnokBruym
PacToNIOKEHHEe TPSIMBIX U TloaroroBka K KonTponbHas
TUIOCKOCTEH. MPAKTHIECKOMY paboTta
Mertpudeckue 3a1aun. 3aHATHIO
HUrtoro 1o pa3aeny 0,5 28
5. TToBepXHOCTH BTOPOTO MOPSAKA
5.1 Kanonnueckue Nzyuenue
ypaBHEHUS  IOBEPXHOCTEH TEOPETHIECKOro
BTOPOTrO HOPSAKA. Mmarepuaia
P P p VYcrHas becena o
Meron ceyeHui. CamocrosTenpHOe
OIIpesieNIeHUAM
Hunuanpuyeckue u U3yUYCHHE OI1K-8.1,
4 26 . | monaTusm. 3amura
KOHUYECKHE TTIOBEPXHOCTH. JIOTIOJTHUTENLHON o OIIK-8.2
JIOMAIIHUX 33/1aHUH.
IToBepxHOCTH BpaIleHHUSI. JIUTEPaTypbl
o Komnnoxsuym
[IpsimonuHeiinbIe IloaroroBka k
o0pa3zylolmuye MOBepXHOCTEH MPAKTUIECKOMY
BTOPOTO MOpsAKA 3aHATHIO
Wroro no pazaeny 26
6. Addunnbie npeodbpa3zoBaHus
Nzy4enue
6.1 Onpenenenue U CBOMCTBA TEOPETHYECKOrO
TEOMETPHIECKUX Mmarepuaia
P o p VYcrHas Oecena mo
peoOpa3oBaHUM. CamocrosiTenpHOE OITDEICICHISIM
Knaccubukanus gByKeHHN U3YyUYCHHUE et OI1K-8.1,
4 28 . | monsTusam. 3amura
IUIOCKOCTH. JIOITOJTHUTEIBHON N OIIK-8.2
o JIOMAIIHUX 33/IaHHH.
I'pynma nmogobuii. JIUTEPaTyphI
. Komnmnoxsuym
Ompenenenre © CBOKCTBa IToaroroBska k
adpunHBIX IpeoOpazoBaHuit MPAKTUIECKOMY
3aHATHIO
HWroro no pazaeny 28
7. OJeMEeHThl  TPOCKTUBHOM

reoMeTpuu. 3aqa4un Ha MOCTPOCHHE




7.1 CaolicTBa LEHTPAILHOIO
MPOEKTHPOBaHUs Guryp.
OrnpezneneHue MpoeKTUBHOIO
IIPOCTPAHCTBA.
Mopnenu
IJIOCKOCTH.
[IpyHIHIT ABONWCTBEHHOCTH U

NIPOEKTUBHON

Teopema Jlesapra Nzyuenne
I'pymma MIPOCKTUBHBIX TEOPETUIECKOr0
peoOpa3oBaHuid. Mmarepuana
peodp N p YcrHas Oecena mo
[lpuMeHeHHe MPOEKTUBHOM CamocTosTenbHOe
OIpeIeIICHUAM
TEOMETPUH K  PELICHHIO H3y4eHue OIIK-8.1,
0,2 28 . | monsTHaM. 3amuTa
3a/1a4. JIOTIOJTHUTENLHON . OIIK-8.2
JIOMAIIHUX 33/IaHHH.
OCHOBHBIE METOJIbI PEIICHUSI JIUTEPATYPhI
KomnokBuym
3a]a4 Ha MOCTPOCHHUE. IMoaroToBka k
IMapamnensHoe MPAKTHIECKOMY
MPOSKTHUPOBAaHUE W €ro 3aHATHIO
CBOMCTBA. N3o0paxeHne
TUIOCKUX u
MPOCTPAHCTBEHHBIX (QUTYp B
NapaJuIeIbHON IIPOEKIUH.
AkcoHoMmeTpusl.
Tonubie u HETIOTHBIC
n300paKeHUs
HUroro 1o pa3aeny 0,2 28
8. DreMeHThI TOMONIOT UK
8.1 Mertpnueckue u Nzyuenue
TOIMOIOTHYECKUE TEOPETUIECKOr0
IIPOCTPAHCTBA. Mmarepuaia
poctp p VYcrHas becena o
I'omeomophu3mBL. CamocrosTenbHOe .
MHuoroo6pas3usi. U3yUYCHHE p OI1K-8.1,
N 0,2 27,7 . | monaTusm. 3amura
Teopema Diinepa YISt JIOTIOJTHUTENLHON o OIlK-8.2
JIOMAIIHUX 33/1aHUH.
MHOT'OI'PaHHHKOB. JIUTEPaTypbl
Konnoxsuym
Knaccugpukanus TTonroroBka k
TOIOJOTMYECKU MPAaBUIIBHBIX MPAKTUIECKOMY
MHOTOI'PaHHUKOB 3aHATHIO
Wroro no pazaeny 0,2 27,7
HUroro 3a cemectp 2 219,7 3K3aMEH
Uroro o aucuuiuinye 2 219,7 3K3aMEH




5 O0pa3oBaTte/ibHbIE TEXHOJIOTHH

1. TpaguumroHHble 00pa30BaTENbHBIE TEXHOJIOTHH, OPUEHTHPOBAHHBIE HA OPraHU3ALUI0
0o0pa3oBaTeNbHOTO TpoIecca W MPEANONATAoNIyl0 MPSIMYI TPAHCISAIHMIO 3HAHUH OT
MperojaBaTelis K 0aKanaBpy.

®opmbl y4eOHBIX 3aHATHI C UCTIOIH30BAHUEM TPAJUIIMOHHBIX TEXHOJIOTHI:

-  UHQOpPMALMOHHAS JIEKIHs — TIOCIEJOBAaTENIbHOE W3J0KEHHWE MaTepuayia B
JUCUMIUIMHAPHOM JIOTHKE, OCYILECTBISEMOE INPEUMYILIECTBEHHO BepOaJbHBIMU CpPEICTBAMU
(MOHOJIOT MIperoIaBaTess).

- IPAKTHUYECKOE 3aHATHE, TOCBALICHHOE OCBOCHHMIO KOHKPETHBIX YMEHUN U HaBBIKOB I10
MIPEI0KEHHOMY AT OPUTMY.

2. TexHoyoruu mpoOIEMHOTO OOydeHUST — OpTaHu3anus 00pa3oBaTEILHOTO IpoIlecca,
KOTOpasi MPEAIoIaraeT IoCTaHOBKY MPOOJIEMHBIX BOIIPOCOB, CO3/IaHUE YYEOHBIX MPOOIEMHBIX
CUTYaIUH [yl CTUMYJIMPOBAHUS aKTUBHOW MO3HABATEIbHOM 1€ATEIbHOCTH OaKaIaBpoOB.

®opMbl y4eOHBIX 3aHATHH € HCIIOJIB30BAHUEM TEXHOJIOTUN MPOOIEMHOT0 O0ydEeHHUS:

- IpakTHYeCKOoe 3aHsATHE B (opMe MpakTUKymMa — OpraHusanus ydyeOHOW paloThl,
HalpaBJieHHass Ha pelieHue KOMIUIEKCHOM y4eOHO-TI0O3HABATENbHOW 3ajauu, TpeOyromend oT
CTYZEHTa MPUMEHEHUS KaK HayYHO-TEOPETUUECKUX 3HAaHUH, TaK U IPAKTUYECKUX HAaBBIKOB.

3. HTepakTUBHBIC TEXHOJIOTUU — OpPraHu3aIus 00pa30BaTEIbHOTO IpoIecca, KoTopas
MIpeIoiaraeT akTHBHOE U HEJIMHEHHOE B3aMOIEUCTBHE BCEX YUaCTHUKOB, TOCTH)KEHHUE Ha 3TON
OCHOBE JINYHOCTHO 3HAYMMOTO JIJIsl HUX 00pa30BaTeNbHOTO pe3ysbTaTa.

@opMbl yUEOHBIX 3aHSITUH C HCIOJIB30BAHUEM CIELMATU3UPOBAHHBIX MHTEPAKTHUBHBIX
TEXHOJIOTUI:

- JIeKUUs «00paTHOM CBSI3W» — JIEKIUS—TIPOBOKaLMs (M3JI0’)KEHUE MaTepuaa ¢ 3apaHee
3aIUTAaHUPOBAHHBIMU OIITUOKAMH ), JICKITUS-Oece1a, JISKIHUs - TUCKYCCHSI.

4. InpopManimoHHO-KOMMYHHKAITHOHHBIE 00pa30BaTEIbHBIE TEXHOJIOTHH — OpraHu3aus
00pa30BaTeNIbHOTO MpOliecca, OCHOBaHHAs HA MPUMEHEHUH MPOrPaMMHBIX Cpell U TEXHUYECKUX
cpencTB paboThl ¢ UHPOPMAITHECH.

6 YueOHO-MeToquYecKOe 00ecnedeHue CaMOCTOATEIbHOI PadoThl 00yYAKOIIHXCSI
[Ipencrasneno B mpuiioxxenuu 1.

7 OueHoYHbIE CPeICTBA /1JIs1 IPOBeIeHNsI TPOMEKYTOUHOI aTTecTaluu
[IpencraBieHbl B MPUITIOKCHUH 2.

8 YueOHo-MeTOqUYecKOe M HHPOPMAIIMOHHOE 00ecneyeHue AU CIUIIMHBI (MOYJIs1)

a) OcHoBHas1 IMTEpPaTypAa:

1. Aranacsu C. JI. ['eomerpus 1 [DnekTpoHHbIi pecypc] : yueOHOE ocobue ajist By30B /
C.JI. AranacsHs. - Mocksa . Jlabopatopus 3nanwmii, 2014. - 334 c¢. - ISBN 978-5-9963-2371-5. -
URL.: https://ibooks.ru/bookshelf/350135/reading (mara oOpamenus: 28.05.2023). - Tekcrt:
3JIEKTPOHHBIM.

2. Aranacsu C.JI. T'eometpust 2 [DnekTpoHHbBIH pecypc] @ yueOHoe mocodue st By30B /
C.JI. AtanacsH, B.I'. [TokpoBckuii, A.B. Ymakos. - Mocksa : JJaboparopus 3Hanwmii, 2015. - 547 c.
- ISBN 978-5-9963-2876-5. - URL: https://ibooks.ru/bookshelf/350142/reading (mata
obparenus: 28.05.2023). - TekcT: 3MeKTPOHHBIH.

3. Ilomos, B. JI. Anamutuueckass reomerpust [DIeKTpOHHBIM pecypc] : yueOHUK U
MPaKTHKYM Ui akajgeMudeckoro Oakamaspuata / B. JI. Tlonos, I'. B. Cyxoukwuii. - 2-e¢ u3n.,
nepepab. u gor. - M. : U3garensctBo KOpaiit, 2017. - 232 c. - (bakanaBp. AkageMuuecKkuii Kypc).
—  Pexum JOCTYTIa: https://www.biblioonline.ru/book/5DE8BF32-7795-4199-9C4A-
7DA0853CCAF2

0) lonostHUTEILHASI IUTEPaTypa:



1. KatomoB O.P. IlpeoOpa3oBaHusi MIOCKOCTH M MX NPHUMEHEHHE K PEIICHUIO 3a/ad
TUIAHUMETPUH [DIIeKTpoHHBIN pecype] : YdeOHoe nocobue. 3-¢ u3n., crep. / O.P. Karomos. -

MockBa : @muara, 2020. - 133 c¢. - ISBN 978-5-9765-2193-3. - URL:
https://ibooks.ru/bookshelf/351911/reading  (mata oOpamenus: 28.05.2023). - Tekcr:
JJIEKTPOHHBIH.

2. boprakoBckuii A.C. AHamuTHUecKas reoMeTpus B mpumepax u 3amadax / A.C.
Boprakosckuii, A.B. [lantenees. - Mocksa : Mndpa-M, 2016. - 496 c. - ISBN 978-5-16-011202-2.
- URL: https://ibooks.ru/bookshelf/361165/reading (mara obGpamienus: 28.05.2023). - Tekcr:
JJIEKTPOHHBIN.

3. Urnaroukuna JI.A. Tonosorus s OakanaBpoB matematuku / JI.A. UrnatodkuHa. -

Mocksa : IIpomereii, 2016. - 88 ¢ - ISBN 978-5-9907453-1-5. - URL:
https://ibooks.ru/bookshelf/352671/reading  (mara oOpamenus: 28.05.2023). - Tekcr:
JJIEKTPOHHBIH.

4. yman I''U. Anredpa u reomerpus / I.1. lllyman, O.A. Bonruna, H.1O. T'onoanas. -
Mocka : ML PUOP, 2019. - 160 c. - ISBN 978-5-369-01708-1. - URL:
https://ibooks.ru/bookshelf/361154/reading  (mata oOpamenus: 28.05.2023). - Tekcr:
AJIEKTPOHHBIH.

5. Jlenucosa H.C. [lomosHuTenbHbIe r1aBbl nmpoektuBHoi reomerpun / H.C. Jlenucosra. -
Mocksa : IIpomeresi, 2016. - 82 ¢ - ISBN 978-5-9907986-3-2. - URL:
https://ibooks.ru/bookshelf/352668/reading  (mara oOpamenus: 13.10.2020). - Tekcr:
JNEKTPOHHBIH.

6. I'pemmioB A. A. AnanmuTtrueckasi reoMmetpus. BextopHas anredpa. Kpussie BTOporo
nopsijika: kKomnberoTepHbiil Kype / A.A. T'pemmnos, T.U. Benosa. - Mocksa : Jloroc, 2004. - 128 c. -
ISBN 5-94010-204-2. - URL: https://ibooks.ru/bookshelf/334745/reading (mara oGparieHus:
13.10.2020). - TeKcT: AIEeKTPOHHBIN.

B) MeToauvecKkue yKazaHus:

1. AkmanoBa 3.C. AHanmuTHUYEeCKast TeOMETpHs [ DIEKTPOHHBIN pecypc] | yueOHOe mocodue
IMI'TY. - Marauroropck : MI'TY, 2016. - 1 anexrpown. onT. auck (CD-ROM).

aHAJIMUTUYECKasi FTEOMETPUS ,aHAIUTHYEeCKasi FTeOMEeTpHsl, pu3nKa

2. CepreeBa E.B. DnemeHThl BEKTOpHOW anreOpbl M aHATUTHYECKON T'€OMETPHH
[DneKkTpoHHBIH pecypc]| : BApUaHThI 33JaHUI UTOTOBBIX KOHTPOJIBHBIX PA0OT /Ui CTYJEHTOB BCEX
cnenuanbaocteii / MI'TY. - Marauroropck : MI'TY, 2011. - 1 anekrpon. omt. auck (CD-ROM).

3. bonnapenko T.A. DieMeHTHI TUHEHHOM anreOphl M aHATUTHYECKOM reomeTpun [ TekcT]
: yuebnoe nmocodue / MI'TY. - Maruuroropck, 2013. - 128 ¢. : ui.

r) [Iporpammuoe ob6ecnnieuenue u UHTepHeT-pecypcesl:

IIporpamMmmHoOe o0ecnieyeHue

Haumenosanwue [10 Ne norosopa CpOK JIeHCTBYSI JIULICH3UU
MS Office 2007 |\, 135 7 17.09.2007 GeccpouHo
Professional

7Zip cB000THO pacnpoctpansemoe [10 0eCCpOYHO

Adobe Reader cB0001HO pacnpocTpansemoe [10 0eccpovHO

FAR Manager cB00OIHO pacnpocTpansemoe [10 6eccpoUHO




IIpodeccuonanbHbie 0a3bl JAHHBIX H HH(POPMAIMOHHBIE CIIPABOYHbIE CHCTEMbI

Hassanue xypca CchlIKa
YHuBepcurerckas nH(pOpMAIOHHAS . :
https://uisrussia.msu.ru
cucrema POCCHJI P
Poccniickas I'ocynapcrBennas

Su6morexa. Katator https://www.rsl.ru/ru/4readers/catalogues/

ITouckoBas cuctema Axamemus Google
(Google Scholar)
HannonaneHas UH(POPMAIMOHHO-
aHanuTHYecKas cucrema — Poccuiickuii|URL: https://elibrary.ru/project_risc.asp
HHACKC Hay4yHoTo nuTupoBanus (PYHI)
DNeKTpoHHas Oa3za MEePUOUYECKUX
m3mannii East View Information Services,
WNupopmannonnas cucrema - EnquHoe okHO
JIOCTYIa K MHGOPMAIMOHHEIM pecypcaM
ONeKTpOHHBIE  pecypchl  OMOIMOTEKH
MI'TY um. I'."11. HocoBa

9 MaTepuajbHO-TeXHHYeCKOe o0ecriedeHue TUCIHIIHHBI (MOIYJIs1)

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

https://dlib.eastview.com/

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

https://magtu.informsystema.ru/Marc.html?locale=ru

MaTepI/IaJ'IBHO-TeXHI/I‘-IeCKOG oOecrieueHue JUCHUINNIMHBI BKJIIFOYACT:

HGKHI/IOHHaﬂ AyaAUuTOpH: MYHBTHMGHHﬁHBIe Cp€AcTBa XpaHCHUS, ICPEaAAYIN U ITPCACTABICHUA
uH(popMaLnH.

VYyeOHas aytuTOpus Ui IPYIIOBBIX U UHAUBUYaJbHBIX KOHCYIbTAIMM, TEKYILIET0 KOHTPOJIS
Y IPOMEXKYTOUHOM aTTecTauuu: MyapTUMEINIHBIE CPEICTBA XPAHEHUS, IEPEIAYU U NPEICTABICHUS
nHpopmanuu. KomIeke TECTOBBIX 3aJaHWil ISl MPOBEIEHUS MPOMEXKYTOUHOTO M PYOeKHOTO
KOHTPOJICH.

[Tomemenus a7i1 caMOCTOSTENIbHONW paboThl ywamnuxcs: [lepcoHanbHbIE KOMIBIOTEPHI C
nakerom Office, BbixogomM B MHTEpHET W ¢ JOCTYIOM B 3JIEKTPOHHYIO HH()OPMAIMOHHO-
00pa3oBaTeNIbHYIO Cpe/ly YHUBEPCUTETA.

[Tomemenue 1 XpaHeHHs ¥ MPOUIAKTUUECKOTO 00CTY)KMBaHUS Y4€OHOTO 000pyI0BaHMUS:
[xadwr 1 xpaHeHUsT yaeOHO-METOAMUECKON TOKYMEHTAIIMH, Y4eOHOTO 000py/I0BaHUE U yUECOHBIX
HAarJITHBIX TOCOOUH.



IIpuiaoxenune 1

6 YueOHO-MeTOANYECKOE 00ecniedeHUEe CAMOCTOSATEIbHOI PadoThl 00yUYaroLIUXCsl

Pazpnen/ rema Bun camocToaTensHOM Kom-Bo
DOopMBI KOHTP OIS
JWICIUILIAHBI paboTsl JacoB

1.1 Jluneiinble omepanuu N3yuenne TeopeTuaeckoro VYcrnas 6ecena o
Haja Bekropamu. JluHeiHas MaTepuana 28 OIpEAEIEHHUSAM 1 TIOHATHSIM
3aBHCHMOCTb BEKTOPOB. CamocrosTensHoe n3ydeHue 3ammra JOMaIHuX
Bazuc cucrembl BEKTOPOB. y4eOHOM TTepaTyphI 3aJJaHuH
Koopaunatsr BEKTOpA. BeironHeHe npakTHYeCKUX KomrokBuym 1o  Teme
Jlenenue otpe3ka B JaHHOM JIOMAIIHUX 3alaHuH «BexTopb»
otHomeHnH.  CxansgpHoe, Paborta c sreKTpoHHBIMH
BEKTOPHOE M CMEIIAHHOE OubIoTeKaMHU
TIPOU3BEICHHS BEKTOPOB
2.1. CucreMbl KOOpJUHAT Ha N3yuenue TeopeTudeckoro YcrHas Oecena o
MJIOCKOCTH. Dopmynsl Marepuana 28 onpeieNIeHUsIM U MOHATHIM
peoOpa3oBaHus CamocrosTensHOoe n3ydeHue 3amMra JOMaIHuX
KOOpJIMHAT. y4eOHOM TUTepaTyph 3aJJaHui

VYpaBHeHus JMHUHA ~ Ha BeinonHeHye npakTHYeCKUX KomtokBuyM 1o teme
TUIOCKOCTH. Paznuunbie JIOMAITHUX 3aJaHui «[IpsiMast Ha TITOCKOCTH
(OpMBI ypaBHEHHUS MPSIMOM Pabora ¢ a51eKTpOHHBIMH
Ha IUIOCKOCTHU. YTOI MEXAY OHOIMOTEKAMHU
npsiMbIMH.  PaccrosHue ot
TOYKU o MPSAMOM.

B3auMHoe pacrnonoxeHue
NPSIMBIX Ha IMIOCKOCTH.

3.1. OcHOBHBIE  BUJBI N3ydeHne TeopeTuuecKoro TecTupoBaHue CTyIEHTOB.
KPUBBIX BTOPOrO TOpSIKa, MaTepuana 26 YcrHast 6ecena o
KaHOHMYECKUE YPaBHEHUS, CamocToaTenpHOe N3ydeHUE OIPEEIEHUAM 1 HOHATHSIM.
XapaKTEPUCTUKH, CBOMCTBA, y4eOHOM TUTEpaTyphl 3ammra JOMAaIIHUX
nocrpoenue. IIpuBenenue BelnonHeHue NpakTHYECKUX 3aJJaHUM.
KPHBBIX BTOPOTO MOpAIKa K JOMAITHUX 3aJaHuH Komtoksuym.
KaHOHUYECKOMY BUIY PaGora ¢ a5ekTpoHHBIMH KonTponbhas padora.

6ubIMOTEKaMuU
N3yyenne TeopeTUIECKOro VYcrHas becena 1o
4.1 CucteMbl KOOpAWHAT B v P 3
MaTepuana 28 OIpeICIIEHHUSM U
IIPOCTPAHCTBE.
CamocTroaTensHOoe H3ydeHUe HOHATHAM. 3aIIuTa
VYpaBHeHUA IIJIOCKOCTH. o o
y4eOHOM TUTEpaTypHhl JIOMAITHUX 3aJaHUH.
Yron MEXAy MIOCKOCTAMHU.
BrlnonHeHnE NpakTUYECKUX TectupoBaHue
PaccrostHue oT TOYKH 10 N
JOMAITHUX 3aJaHuN Komnoxsuym
miockoctd.  Ilpsmas B
Paborta ¢ anekTpoHHBIMHI KonTponbhas padora
npocTpaHcTse.  BiaumHoe
6ubmroTekaMu
pacIoNoXXeHHE MPSMBIX H
IUIOCKOCTEMN.
MeTtpuueckue 3aJauu.
5.1 Kanonnueckue W3ydenne TeopeTuaeckoro VYcrHas 6ecena mo
YpaBHEHHS TIOBEPXHOCTEH MaTepuaa 26 Ope/ICIICHHUM
BTOPOIr'O IOpsIIKA. CaMocTosITeIbHOE U3YUCHHE IOHATHSM. 3aIluTa
Meron ceueHHH. yaeOHOI TUTepaTypsl AOMAIIHKX 3aIAHUH.
umHapHIecKre u BeImonHe e mpakTHIeCKHX Konnoxsuym
KOHMYECKHE TTOBEPXHOCTH. JOMAIIHNX 33JaHuH
[ToBepxHOCTH BpalieHusl. Pabora ¢ a1mekTpoHHBIMEI
[psimonuHeliHbIC oubnrorekamMu
00pa3yromye moBepXHOCTEH
BTOPOTO TTOPs/AKA
6.1 Omnpenenenue " VYcraas becena mo
CBOMCTBA TEOMETPHUUECCKUX M3vaeHie TeoneTHIECKOro 28 OMpeICIICHHSIM
IpeoOpa30oBaHUH. v P HOHSTHSM. 3aluTa

Knaccupukarmst nBmKeHAN
TUTOCKOCTH.

['pymma momo6mii.
OmpeneneHne M CBOWCTBA
adpUHHABIX
peoOpa3oBaHui

MaTepuaia
CaMoCTOsATEILHOE H3Yy4YCHUC

JIOTIOJTHUTENIEHOM JIUTEPaTyphl
[ToaroroBka K MPaKTHIECKOMY

3aHATHIO

JIOMAIITHUX 3aJaHui.
Konnoksuym




Paznen/ rema Bun camocrositensHOM Kon-Bo
DOopMBI KOHTP OIS

JICITUILTAHBI paboTsl 4acoB
7.1 CBoiicTBa IEHTPAILHOTO
MIPOCKTUPOBAHUS (PUTYD. 28 VYcrHas 6ecena mo
Omnpenenenue OIIpeIeNICHUSIM
IIPOEKTUBHOT O MOHATHSIM. 3aluTa
IIPOCTPAHCTBA. JIOMalTHUX 33JJaHHH.
Mognenu MIPOEKTUBHOMN Komnoksuym
ITOCKOCTH.
[IpuHIM BOWCTBEHHOCTH IIpencraBnenue
u Teopema Jlesapra IIpe3eHTalun

W3ydenne TeopeTUUECKOro
MaTepuana
CamocTroATenpHOe U3ydeHUE
JIOTIOJTHUTENILHOM JIUTEpaTyph

I'pynma MIPOEKTUBHBIX
npeoOpa3oBaHui.

[IpuMeHeHrEe NPOEKTUBHOU
TEOMETPUH K  PEIICHHIO

3ajad. [ToaroToBKa K MPakTUIECKOMY
OcHOBHBIE METOJIBI 3aHSATHIO

peteHus 3ama4 Ha

TIOCTPOEHHE. [MToaroToBka npe3eHTanuu
[TapannensHoe

NIPOEKTUPOBAHHE U  €ro

cBoiictBa.  M3o00paxkenue

TUIOCKUX u

NPOCTPAHCTBEHHBIX (QUTYD B
NapaJIIEIbHON [TPOEKLINH.
AKCOHOMETpUS.

ITonuble 51 HETIOJIHBIE
U300payKeHHUS

8.1 Metpuueckue U
TOIOJIOTNYECKHUE
HPOCTPAHCTBA.

N3yyenne TeopeTHIECKOro
Marepuana 27,7
CaMocTosATeIbHOE U3YUEHHE
I'omeoMopu3MBI. JIOTIOJIHUTENBHOM JIUTEPATYypPhl
Muoroobpa3susi. IlonroroBka K NpakTU4eCKOMY
Teopema  Diimepa A 3aHATHIO
MHOT'OIPaHHHKOB.
Knaccudukarms
TOIOJOTNYECKU
IIPaBUIIBHBIX
MHOT'OIPaHHHUKOB

VcrHas Gecena o
OTpeIeNICHISIM
MOHSATHAM. 3aIuTa
JOMAIIHUX 3aJaHUH.
Komnoksuym
Ilonroroeka npe3eHranuu Ipencrapnenue
MIpe3eHTaINN

HToro no 219,7
JUCLHHMIIIMHE

IIpuMepsI 3a1a4 /151 BLINOJTHEHUSI MPAKTHYECKHUX JOMANIHUX 3a1aHUI

3amaua 1. Jlano: Mi(0; 4); M2(10; 3); ¢=30°; S=(3;2); n=(4;-3);
Li: x—4y+3=0; L2 2x-3y+7=0.
1. HanucaTh 00111e ypaBHEHUS MPSIMBIX, IPOXOAIINX Yepe3
a) Touky M, mox yrnmom ¢ kocu OX;

0) ouku M, u M,;
B) Touky M, mnapaiienbHO BEKTOPY S;
r) TOuky M, mepneHauKymnspHO BEKTOPY n;
1) Touky M, mapamnensHo npsmoit L ;
€) Touky M, meprneHauKymiIspHO npsmoi L, .

2.Haiitu paccrosnue ot Toukn M, mo mpamoii L, ¢ tounoctsro mo 0,01.

a) TOUKY IepECEUEHHUs NPSAMBIX 1) U €),
6) HalTH yroJ Mek1y HUMH ¢ TOYHOCThIo jio 0,1°,

3. Haiitu:

3anaua 2. Jlansl Bepmunbl TeTpadapa ABCD: A(3;4;-1), B (5; 2;2), C(3;1;0), D(2;0; -3).
1. Haniucatp




a) YpaBHEHHE IJIOCKOCTH (ABC);

0) ypaBHEHHE TUIOCKOCTH, TPOXo e yepes D mapamnensHO (ABC);

B) KaHOHUYECKHUE U MapaMeTpudeckue ypaBHenus peopa AD;

I') KAHOHMYECKHUE U MTapaMeTpUUeCKUe ypaBHEHNUs MPSIMOH, cofiepkaiieit Beicory DE  Terpasspa.
2. Haittu

a) yron Mexay AD u DE ¢ tounoctsio 10 0,1°;

0) ruromanpe TpeyroasHuka ABC ¢ Tounoctsio 10 0,01;

B) 00BeM TeTpadipa ¢ TouHoCThO 10 0,01;

r) BeicoTy DE ¢ Tounoctsto 1o 0,01;

1) KOOpJaAUHATHI TOUKW E ¢ TouHocThio A0 0,01.

3amaua 3. Hamucath ypaBHEHHE IJIOCKOCTH, MPOXOJSIIEH Yepe3 TOUKH A(2;3;—5) u B(— 6;1;9)
HEePICHUKYIISPHO IIOCKocTH X+ Y +32—-19=0.

3agaua 4. Hanmcats ypaBHeHue nuaroHain AC napamienorpamMma ABCD, ecnu naHbl ypaBHEHUS
cropo: AB:X+Yy+1=0 uBC:x—-2y+4=0 uTouka nepecedeHus AuaroHaieci Q(6;2).

3amaya 5. JlaHbI BEKTOPHI Zz( 2:3,-1), B( 0,2:4), Z'( 1;0,-3). Bropyto KoopauHaTy, paBHyIO 1, nmeer
BEKTOp:

1)721—213+E, 2) a+2b—c, 3) a—b+2c, 4)221—Z;+2, 5),;”;_22.

3ajaya 6. [laHbl BEKTOpBI Zz( —2,-1,0), l;( 0,1;2), Z’( z,;4,3). Bekrop ¢ MEPIEeHIUKYISIPEH BEKTOPY

axb Tpu Z, paBHOM:

1) -11, 2) 11, 3) -5, 4) 5, 5) npyroii oTBET
3amaua 7. 3BecTHBI KOOpauHaThI BepiiuH Tpeyroiabauka ABC: A(3;1), B(-3;4), C(-1;5) u ypaBHeHHe
npsamoit ¢ :3x+y+ 1=0.Ilo orHomenuto k TpeyroibHuky ABC nipsimasi ¢ pacnosioskeHa Tak, 4To:

1) mnepecekaer croporsl AB u AC, 4) He mepeceKaeT CTOPOHBI TPEYTOJIbHUKA,

2) mepecekaet ctoponsl BA u BC, 5) mepecekaet Bce CTOPOHBI TPEYTOJIbHUKA.

3) mepecekaer ctoponsl CA u CB,

3ajaua 8. llpsamas ¢ 3amana ypaBHeHueM 3x — 2y + 1 = 0. Uepes Touxy M(—2;4) nepneHAUKYISIPHO
npsAMOM / TPOXOJUT IpsiMasi:

1) 2x+3y-16 =0, 4) 2x+3y-8=0,

2) o6x—4y+ 2 =0, 5) napyroii oTBer.

3) 3x-2y+14=0,

IlepeyeHb KOHTPOJILHBIX BONPOCOB U 3aIaHUI IJI51 CAMOCTOATEIbHON PadoThI
HcrounukoM 3agaHuii JUIsl CaMOCTOSATEIbHON pabOThl CTYAEGHTOB SIBISIIOTCS JIGKIHH U
npakTuieckue 3ausaTus. [Ipu u3ydeHn KOHKPETHOM TeMBbI CTYIEHTaM MO>KET ObITh MPEATI0KEHO:
®  CaMOCTOSTENIbHO J0Ka3aTh P YTBEPKACHUI;
CaMOCTOSITENIbHO 3aKOHYMTh JI0KA3aTEIbCTBO HEKOTOPBIX YTBEPKICHHUI;
MIPOBECTH JOKA3aTEIbCTBO MO AHAJIOTHH;
PacCMOTPETh YaCTHBIE CIIy4al U3YUYEHHBIX HA JIEKIIUU YTBEPKICHUM;
MIPUBECTU KOHKPETHBIE IPUMEPHI 110 JAHHOU TEME;
MIPUMEHUTh U3YYEHHBIE METO/IbI PELICHUS 3a/1a4 Ha TIPAKTUKE;
CaMOCTOSITEIbHO PACCMOTPETh HEKOTOPBIE€ BOIIPOCHI IO TAHHOW TeMe
pa3paboTaTh MPE3EHTAIUIO TI0 MPEATIOKEHHON TeMe
MIPOAHATM3UPOBATH U3JI0KEHUE TAHHOW TEMBI B IIIKOJIbHBIX y4eOHHUKaX



IIpuioxenne 2

7 OIIeHO'lHBIe cpeacrea AJisi MIpoOBEACHUA I[pOMe)KyTO‘lHOi/i aTrecrTanuu

a) Ilnanmpyemble pe3yJbTaTbl 00y4YeHHMs M OLICHOYHBIC CpeaCTBAa [JIsi NPOBeJdeHHS
NPOME:KYTOYHOH aTTeCTALMM:

Kon WNHpukarop noctrkeHus

OneHouHbIE CpeICTBA
HHIUKaTOopa KOMIICTCHIIMHU

OIIK-8 Cnocooen OCYHIECTBJIATD NEAATOIr'MIECKYI0 A€ATEJIbHOCTDL HA OCHOBE
CHICHHUAJIbHBIX HAYYHBIX 3HAHUH

OIlK-8.1 [lnanupyet v IpoBOAUT Ilepeuenv meopemuueckux 60npocos K
Hay4yHbI€ HCCIIEJIOBaHUS B IK3AMEHY
00JacTH ne1aroru4eckon 1. Bextopsl. CiokeHue 1 BBIYMTaHUE BEKTOPOB.
JeSITENIbHOCTH YMHOKEHHE BEKTOpa Ha YHCJIO.

2. Jlunelinast 3aBUCUMOCTbh BEKTOpPOB. baszuc
CHUCTEMBI BEKTOPOB.

3. Koopaunatsl BeKTOpa B JaHHOM Oazuce.
[enenue orpe3ka B JaHHOM OTHOIIEHHUH.

4. CkansspHO€ TPOU3BECHUE BEKTOPOB.

5. BekTopHO€ npou3BeIEHNE BEKTOPOB. Y CIIOBUE
KOJUTMHEAPHOCTH.

CBolicTBa BEKTOPHOTO TPOU3BEACHUS BEKTOPOB.
6. CMmelaHHOe POU3BEIEHUE BEKTOPOB.
CBolicTBa CMEIIAHHOTO MTPOU3BEACHUS BEKTOPOB.
VYcnoBue KOMILUTAaHAPHOCTH.

7. BeipaxkeHrue BEKTOPHOTO MPOU3BEICHUS Yepe3
KOOPJHUHATHI BEKTOPOB.

8. BeIpakeHne CMEIIaHHOTO POU3BEICHHUS
yepe3 KOOPAUHATHI BEKTOPOB.

9. IlpocTeiimme 3aga4i B KOOpAUHATAX:
IUIOIA/Ib TPEYTOJIbHUKA, 00bEeM TeTpasapa.

10. CiocoObl 3a1aHusI MPSMOM Ha MJIOCKOCTH.
VYpaBHeHUE NTepBOM CTENIEHU OTHOCUTEIBHO X, Y

KaK YpaBHEHHE MPSMOHA.

11. Oco6eHHOCTH PACIIONIOKEHUS TPSIMOU
OTHOCHUTEIILHO CHCTEMbI KOOPAWHAT Ha
TUIOCKOCTH.

12. B3auMHO€ pacnoio’KeHUe JABYX MPsIMBIX HA
wi1ockocTH. [Tydok mpsiMbIX.

13. Yros mexny NpsAIMBIMH Ha IIJIOCKOCTH.
YcnoBue nepneHuKyIspHOCTH IPSIMBIX.
14. PaccTosiHHE OT TOUKH 10 IPSIMOH.
["'eoMeTpuuecknii CMBICI 3HaKa TPEXUJICHA
ax+by+c.

15. CriocoObI 3a7aHUS IIITOCKOCTH.

YpaBHeHHe NepBOii CTENEHH OTHOCUTEIBHO

X, Y, Z Kak ypaBHEHHE IJIOCKOCTH.

16. B3anMHO€E pacnosIo;KEHUE IBYX IIIOCKOCTEN.
IIy4oK mI0CKOCTEN.

17. OcoGeHHOCTH PACIIONIOKEHHUS TUIOCKOCTH
OTHOCHTEJIBHO CUCTEMbI KOOPAMHAT.

18. PaccTosiHuE OT TOUKH A0 IJIOCKOCTH. 19.




Kon
HHOUKATOpa

Nupukatop 10CTUXEHUS
KOMIIETEHIINH

OneHouHbIE CpeCTBA

I'eomeTprueckuil CMBICII 3HAKA MHOTOWICHA
ax+by+cz+d.

19. Yron mexay miocKoCcTsIMU. Y CIIOBUE
NEPIEHANKYIIPHOCTH IIIIOCKOCTEH.

20. CnocoOsl 3a1aHus MPSIMON B IIPOCTPAHCTBE.
21. B3auMHO€ pacroio’keHue ABYX MPSAMBIX B
IIPOCTPAHCTBE.

22. B3auMHO€ pacroJioKeHue IpsiMoi U
IJIOCKOCTH.

23. Yron Mexay NpsMbIMH B IPOCTPAHCTBE.

24. Yron Mexay NpsMOI U MIOCKOCTHIO.

25. Dnamc.

26. 'unepOouna.

27. Tlapabomna.

28. [loBepXHOCTH BpalCHHS.

29. Duncony.

30. I'unrepOoTon B

31. ITapaGoroubI.

32. Konyc BTOpOT0O NOpSI/IKA.

33. ununapruyeckue MoBepxHOCTH. LlmumHapEI
BTOPOTO MOPSAKA.

34. TloctpoeHne W300paKEHUSI TIOBEPXHOCTH
BTOPOTO TMOpsAJKa IO €€ KAHOHUYECKOMY
YpaBHEHHUIO.

35. Mertpuueckue u TOTOJIOTUYECKUE
IPOCTPAHCTBA.

36. 'omeomoppu3MBI.

37. Muoroobpa3us.

38. Teopema Diinepa Ji11 MHOTOTPAaHHUKOB.

39. Knaccudukarus TOoJ0THYECKH
[IPaBUJIbHBIX MHOTOTPAHHUKOB

Ilpumepvt npakmuueckux 3a0anuii
Ilo meme Bexmopuwi
1. [TocTpoiiTe Ha TUIOCKOCTH  BEKTOPHI

a= (3;:4) b= (-2:3), c= (1,3) . Haiimure nx
JUHENHHYI0  KOMOMHALUIO 3a+2b-5c a)
T€OMETPHYCCKH, 0) aHATMTHYECKH.

2. Hanbl BEKTOPBI a=(-304)
b=(0;2;-3), ¢ =(21;3). Haiiru:

a) 3a-b+3c:6) a-b,s) axb,r) abc.

3. B tpeyromsruke ABC  A(2;3), B(-41),
C(O;S). Haiitn yron mexny menuanoii AM u

croponoit AB.
4, Haiitu JIo1Iaab TpEYroJabHUKA,

MOCTPOEHHOTO Ha BekTopax a=>5+2j—7K u
b=3i+7k

5. JIroObie 3 HEKOMIUIAHAPHBIX BEKTOpa
MOXKHO HPHUHATH 32 0a3uC B MPOCTpaHCTBEe V, .

O6pasyior 1 Gasuc Bektopsl a=(L-12) ,




Kon
HHOUKATOpa

Nupukatop 10CTUXEHUS
KOMIIETEHIINH

OneHouHbIE CpeCTBA

b=(-11-2), ¢=(011)?

6. Haiitu BexkTop X , HEepHEHIUKYISIPHBINA
Bektopam  a=(23-1) u b=(L-23) =u
YIIOBJIETBOPSAIOLIUHN YCIOBUIO )_((2i - ] + R) =—06.
7. Janbl JIBE CMEXHBIE  BEPIIUHBI
napajuiejgorpaMmma A(l;3;—3) , B(2;—5;5) H
TOYKa K(l;l;l) MIEPECECUCHHS] €r0 JHaroOHaJICH.
Haittu ocTanbHble BEPIIMHBI.

8. Hatitn [(é_l+5t_)—(_:)>< (35+(_:)](6—6_1) ,

eciu (axt_) c=-2.

Ilo meme J/lunuu na naockocmu. Ilosepxnocmu
1. TlocTpouth KpuBYIO B TMOJIIPHOW CHUCTEME

T
KOOPJAMHAT MO TOYKaM C IIarom Ag0=ﬁ

p=4+2C052¢.

2. Tloctpouth kpuBble. YKa3zaTb HX (OKYCHI,

JUPEKTPUCHI, ACUMIITOTBI, DKCUCHTPUCUTCT.
x2 yz

a) 2x=y?, 6) —+2—=1,
4 9

3. Mcnonb3ys mapajuiesibHbIiI EPEHOC CUCTEMBbI
KOOpJMHAT, TOCTPOUTH KPUBBIE

a) x=1-1-vy,
6) 4x*+y®+24x+2y+33=0.
4. Hamwucarb KaHOHMYECKOE  YpaBHEHHUE

3JUIUIICA, €cJM ero Oousbmmas ock paBHa 10, a
paccTosiHue MeXy GOKycaMH paBHO 6.

5. IlocTpouTh MOBEPXHOCTH

a) z=3-X,
2 2 2
6) X_+y_+z_:1
4 16 4

OIIK-8.2

Hcnons3yer crenuanbHble
Hay4yHble  3HaHUSA IS
NoBbIIIEeHUS 3()(HEKTUBHOCTH
nearornyeckon
JeATeIbHOCTH

Ilpumepnvle 3a0anusa na pewienue 3a0a4 u3
npogeccuonanvHoil odnacmu, KOMNHJIEKCHbLE
3a0anus

1. BbINOTHUTH oOmepanuu HajJ BEKTOpaMH;
yCTaHABUTH JUHEHHYIO 3aBHCHMOCTD
(HE3aBMCUMOCTB) BEKTOPOB; HAUTHU KOOPIAMHATHI
BeKTOpa B JaHHOM 0a3uce; BBIYHCIUTH
CKaJsIpHOE, BEKTOPHOE, CMeEIIIaHHOE
MPOU3BE/ICHUS BEKTOPOB M UCHOJIb30BaTh OSTH
MPOU3BEICHUS IS PEIICHUS 3a/1a4.

2. CocTaBUTh YpaBHEHHE MPSIMOU MO Pa3IMIHBIM
JJIEMEHTAaM, OTIPEIIeNTUTh B3aMMHOE
pacrooKeHue ABYX MPSIMbIX, HAUTH PacCTOSTHUE
OT TOYKM [0 TPAMOM M PACCTOSHHUE MEXIY
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napajuIeIbHbIMU HPSIMBIMH, BBIYHCIIUTD
HAIPABJIEHHBIA YTroJI MEXAY NPSIMbIMU.

3. CocTaBUTh ypaBHEHUS IIPSIMON U INIOCKOCTH IO
pa3IUYHBIM 3JIEMEHTaM; ONPENEIIUTh B3aUMHOE
PacroJIOKEHUE JIBYX HPSIMBIX, JBYX INIOCKOCTEH,
IpPSMOM M IUIOCKOCTH; HAWTH PACCTOSHUE OT
TOYKM JO IUIOCKOCTH M PpACCTOSHUE MEXIY
NapajuleJbHBIMU  IUIOCKOCTSIMM;  BBIYMCIUTH
BEJIMYMHY YIja MEX]y MPSAMBIMU, MJIOCKOCTSIMH,
IIPSAMOM M TUIOCKOCTBIO.

4. OmnpenenuTh BHUA IOBEPXHOCTH BTOPOTO
nopsAJiIka 1O €€ KAaHOHWYECKOMY YpPaBHEHHIO,
COCTaBHTb KaHOHUYECKHE ypaBHEHUS
MOBEPXHOCTEN BTOPOrO MOpsAKa, MCHOJIb30BaTh
METOJ| CEYECHUH I MOCTPOCHHS MOBEPXHOCTEN
BTOPOTO TOpsZKa B MPSIMOYIOJBHOM cucTeme
KOOpJUHAT.

Iloozomoexa K neoazozuueckoii
oeamenbHoCmu:

- pa3paboTaTh (parMeHT ypoKa-TIpe3eHTAIlUN 10
TEME ...

- IOCTPOUTH MO/IETh MHOTOTPAHHHUKA. . .

- C TIOMOIIBIO TPHKIAAHBIX  TPOTrpamMm
MIPOJICMOHCTPUPOBATH JIBH)KCHHUE HA IJIOCKOCTH,

- TIOCTPOUTH CEUCHUE TeTa
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0.
. BIpaskeHue cMenaHHOro Npou3BEAEHUSI Uepe3 KOOPAUHATHI BEKTOPOB.
12.
13.
14.
15.
16.
17.
18.

Bonpocsl k 3k3ameny
Bexropsl. CiokeHue v BBIYMTaHHE BEKTOPOB. Y MHOKEHUE BEKTOPA Ha YUCIIO.
JInHeliHas 3aBUCHUMOCTb BEKTOPOB. ba3uc CUCTEMBI BEKTOPOB.
KoopaunaTsl BekTOpa B JaHHOM Oasuce.
Jlenenue orpe3ka B JAHHOM OTHOIIEHUHU.
CkansipHO€ IPOU3BEIEHNE BEKTOPOB.
BekropHoe npousBeieHre BEKTOPOB. Y CIIOBUE KOJJIMHEAPHOCTH.
CBolicTBa BEKTOPHOI'O IIPOU3BEIEHUS BEKTOPOB.
CMmeniaHHO€ ITPOU3BEIEHUE BEKTOPOB.
CBoiicTBa CMEIIAHHOTO MPOU3BEECHUS BEKTOPOB. Y CIIOBUE KOMIUIAHAPHOCTH.
BeIpaxxeHue BEKTOPHOTO IIPOU3BEACHUS Yepe3 KOOPAUHATHI BEKTOPOB.

[Ipocreiimume 3a1aun B KOOpAMHATaX: IUIOLIA/lb TPEYTOJIbHUKA, 00bEM TETpasapa.
CriocoObl 3a1aHus MPSIMON Ha TIJIOCKOCTH.
VYpaBHEHHE NTEPBOY CTEIIEHN OTHOCUTEIBHO X, Y KakK ypaBHEHHE NPSMOM.

Oco0eHHOCTH PACTIONOKEHUS TPSIMON OTHOCUTENIBHO CUCTEMBI KOOPAMHAT Ha IJIOCKOCTH.
B3anMHOe€ pacnoiokeHue IByX NPSMBIX Ha INIOCKOCTH. 11ydok npsMBbIX.

VYros Mex 1y NpsMBIMHU Ha IJIOCKOCTH. Y CJIOBUE NEPIICHIUKYISIPHOCTH HPSIMBIX.
Paccrosgane ot Toukm 10 npsAMod. ['eomerpuuecknid CMBICT 3HAaKa TPEXWICHA
ax+hby+c.

CrocoOsI 3a7aHus TUIOCKOCTH.
YpaBHEeHHE NEPBOM CTEMEHU OTHOCUTENBHO X, Y, Z KaK YpaBHEHHUE MJIOCKOCTH.

B3anmHoe pacrnonoxeHue AByX miockocted. [1ydok miockocTei.

OcoOEHHOCTH PaACITIONIOKEHUS TIIIOCKOCTH OTHOCUTEIIEHO CUCTEMBI KOOPIMHAT.
PaccTosiHre OT TOYKM 10 TJIOCKOCTHU. ['€eOMETpUYecKHil CMBICH 3HAaKa MHOTOYJICHA
ax+by+cz+d.

Yroa Mexay miIoCKOCTAMHU. Y CIIOBUE NTEPIEHIUKYIISIPHOCTH TIJIOCKOCTEM.
CriocoObl 3a1aHMs MPSIMON B MPOCTPAHCTBE.

B3anMHoe pacnoiokeHue IByX NPsSMbBIX B IPOCTPAHCTBE.

B3anmMHoe pacnosioxkeHue npsiMOU U MIIOCKOCTH.

VYrois1 Mex Iy NpsAMBIMU B IPOCTPAHCTBE. YTOJ MEXAY IPSIMOM U INIOCKOCTBIO.
DJuric.

['unepbomna.

[Tapaboua.

[ToBepxHOCTH BpalIEHUSI.

OJIHAIICOn I,

['unep6omonapl.

[TapaGomounp.

Konyc BTOporo nopsaxa.

Hunuuapudeckue noBepxHoCTU. L{uarmHApeI BTOPOTO MOpsiaKa.
[TocTpoenne wu300pakeHHs] MOBEPXHOCTH BTOPOrO TOPSAIKA MO €€ KaHOHHYECKOMY
YPaBHEHHUIO.

Kanonunueckue ypaBHEHHs] TOBEPXHOCTEN BTOPOTO MOPsIIKA.

Meron ceuenuil.

Hunuuapuyeckue 1 KOHUYECKUE TIOBEPXHOCTH.

[ToBepxHOCTH BpallEHUS.

[IpsmonuHeitHble 00pa3yrolIre MOBEPXHOCTEH BTOPOTO MOPSAKA
CBoiicTBa IIEHTPATBLHOTO MTPOSKTUPOBAHUS PUTYP

Omnpeznenenre NPOEKTUBHOTO MPOCTPAHCTBA

Moeny NpoEeKTUBHOM IIIOCKOCTH

IIpuHUMN 1BOMCTBEHHOCTH U TeopeMa Jlesapra

I'pymnma npoekTUBHBIX MpeoOpa3zoBaHUit

[IpuMeHeHne NpOeKTUBHOM Tr€OMETPUH K PELLICHHUIO 3aa4



50. OcHOBHBIE METO/IBI PELICHHUS 3a7a4 Ha TOCTPOCHHE

51. [MapannenbHOE MPOESKTUPOBAHUE U €r0 CBOMCTBA

52. U300pakeHune mIoCKUX U MPOCTPAHCTBEHHBIX (PUTYp B MapajIeIbHOM MPOESKIUH

53. AkcoHoMeTpus

54. TloyiHBIC U HETIOTHBIE U300pAKECHUS

55. MeTpuueckue U TOTOJOTUYECKHE MPOCTPAHCTBA

56. 'omeomopdhu3MEI

57. MHoroobpasus

58. Teopema Diinepa ayiss MHOrOrpaHHHKOB. Kiiaccudukamusi TONOJOTHYESCKH MPaBUIBHBIX
MHOTOT'PaHHUKOB

0) Iopsinoxk mnpoBeJAeHUs] NPOMEKYTOUYHOWH aTTECTAIMU, NMOKA3aTeJId M KPUTEPHHU
OLICHUBAHUS:

[IpomexxyrouHasi aTtecTamus IO AUCHUILINHE «[ €OMeTpus» BKIIIOYAET TEOPETHUYECKHE
BOTIPOCHI, TIO3BOJISFOIINE OLIEHUTh YPOBEHb YCBOCHHUS 00YUJArOIIMMUCS 3HAHUH, H TIPAKTHIECKUE
3aJJaHNs, BBISIBIISIONINE CTENICHb C(OOPMUPOBAHHOCTH YMEHHH W BIaICHUH, TPOBOIUTCS B popme
dK3aMeHa.

DK3aMeH IO JUCIHUIUIMHE MPOBOJUTCS 10 Pe3yJibTaTaM OTBETa Ha OWJIET C OMPOCOM B
YCTHOM (popMe 1o 3Tanam BHITIOITHEHUSI.

IMoka3aTesu U KPUTEPUH OLEHUBAHHUS IK3aMeHa:

— Ha OLEHKY «OTJIHYHO» (5 OamnoB) — oOy4arouiuiicsi JEeMOHCTPUPYET BBICOKHUN YpOBEHBb
C(OPMHUPOBAHHOCTH KOMIIETCHIINH, BCECTOPOHHEE, CHCTEMATHYeCKOe W TIIyOOKOe 3HaHHe
y4eOHOTO Marepuana, CBOOOIHO BBHITIONHSIET TNMPAKTHYECKHE 3aJaHus, CBOOOIHO OIEpUpPYET
3HAHUSIMH, YMEHUSAMHU, TPUMEHSET UX B CUTYalUsX MOBBIIIEHHON CII0)KHOCTH.

— Ha OILEHKY «xopomo» (4 Oamra) — oOydJarmHiics IEMOHCTPUPYET CpPEIHUA YpPOBEHB
c(OpMHUPOBAHHOCTH KOMIIETEHIMII: OCHOBHBIE 3HAHUS, YMEHHS OCBOEHBI, HO JOIYCKAIOTCS
HE3HAYUTENIbHbIE OIUOKH, HETOUHOCTH, 3aTPYJHEHHUSI IPH aHATUTHYECKUX ONIEpaLIUsX, IEPEeHOCe
3HAHWUI U YMEHUH Ha HOBbIE, HECTAHAAPTHBIE CUTYAIHH.

— Ha OIICHKY «YAOBJIETBOPHUTEIbHO» (3 Oamna) — oOydyaromuics IEMOHCTPUPYET MOPOTOBBII
ypOBeHb C(HOPMUPOBAHHOCTH KOMIIETEHIUII: B X0JIe¢ KOHTPOJIbHBIX MEPOIPHUITUIA JOMYCKAIOTCS
OLIMOKHU, TPOSBISETCS OTCYTCTBHE OTIEJIbHBIX 3HAHUM, YMEHHH, HaBBIKOB, OO0yYaroluiics
UCIBITHIBAET 3HAYUTENbHBIC 3aTPYJHEHUS NMPU ONEPUPOBAHUM 3HAHUSAMU M YMEHHUSMU MPU UX
MepeHoce Ha HOBBIE CUTYaIUH.

— Ha OLICHKY «HEeYyJ0BJeTBOPUTEJbLHO» (2 Oamia) — oOy4yaroniuiicss 1eMOHCTPUPYET 3HAHUS HE
6onee 20% TeopeTUUecKOro MaTepuaa, J0MycKaeT CylleCTBEHHbIEC OIIMOKH, HE MOKET IMOKa3aTh
MHTEJUIEKTYaJIbHbIe HABBIKU PEIICHUS IPOCTHIX 3a/1a4.

— Ha OIICHKY «HeyA0BJIeTBOPUTEeIbHO» (1 6amt) — oOydaromuiics He MOXKET MMOKa3aTh 3HAHUS Ha
YpOBHE BOCIIPOU3BEICHUS U OOBSICHEHUSI HH(POPMAIIMH, HE MOXKET MOKa3aTh UHTEJUIEKTyalbHbIE
HABBIKU PELICHUS MPOCTHIX 3a/1a4.
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