MUHHUCTEPCTBO HAYKH 1 BbICIIET'O OBPA3OBAHMAA
POCCUMCKOU ®EIEPALIA

DenepanbHOe rocyrapcTBeHHOE 010/ PkeTHOE 00pa3oBaTeIbHOE YUPEKIECHHE
BBICIIIEro 00pa3oBaHUs
«MarHuTOropckuii rocy/1apcTBeHHbIN TexHHuecKuil yausepcuteT uM. I.1. Hocosa»

PABOYASI TIPOTPAMMA JUCHUIIJIMHBI (MO YJISA)

I'EOMETPHA

HanpaBnenue noaroToBku (CnenuaaIbHOCTD)
44.03.05 Ilenarormyeckoe o6pa3oBanue (¢ ABYMS POQHIIAMH ITOATOTOBKH)

HanpagnenHOCTS (poduIIb/crieniani3arms) mporpamMMBbl
Maremaruka u Gpusuxa

Vposens Bhiciiero odpazoBanus - bakaaaBpuaT

dopma o0yueHus
O4Has

Unctutyt/ Gakyasrer  WHCTHTYT eCTECTBO3HAHMUS U CTAHIAPTH3ALMH !

Kagenpa ITpukiaagHoit MaTeMaTHKH 1 HHOOPMATHKH
Kypc 3
Cemectp 5,6

Marsuroropck

2022 rox




Pabouast mporpamma cocrasiieHa Ha ocHoBe @I'OC BO - GakaiaBpuar 1o HarpaBIeHHUIO
noarotoBkH 44.03.05 [eparoruyeckoe odpaszoBanue (¢ AByMs MPODUISIMHE ITOATOTOBKH) (IIPHKa3
Muno6puayku Poccun ot 22.02.2018 r. Ne 125)

Pabouast mporpamma paccmoTpeHa W ofoOpeHa Ha 3acemaHuu kadenpsl [IpukianHoi

MaTeMaTUKU U HHPOPMATHKH
08.02.2022r., mpotokoa Ne 7 %
3aB. kadenpoit 10.A. U3BekoB

Pabouas nporpamma o106peHa METOJHYECKOM KOMUCCHEH Iénc
14.02.2022 r., mpoTokos Ne 6

[Ipencenarens /7— N.1O. Me3un

Pa6ouas nporpamma cocTaBiieHa: &
noueHT kadeapsl [IMuMl, xaun. nea. Hayk ’7///0&/”/ Z E.A. MockBuHa

Peuensent: S S
M JM. Nonryums

JoueHT kapeapsl Pusuku, kaua. Gpus.-mar. HayK




JIner aktyaauzanuu padodeil mnporpaMmsl

PaGouas mporpamma nepecMoTpeHa, o0CcyxieHa 1 ooopeHa uist peanm3armu B 2023 - 2024
yueOHOM roly Ha 3aceganuu kadenpsl [IpukinanHoit MareMaTHKu U HTHPOPMATHKU

[Iporoxom or 20 1. Ne

3aB. kadenpoii I0.A. U3BekoB

Pabouas mporpamma nepecMoTpeHa, 00CcykieHa u ogo0pena uist peanmsarmu B 2024 - 2025
y4aeOHOM rojy Ha 3aceqanuu kageapel [IpukiaaHOi MaTeMaTUKH U WH()OPMATUKA

[Iporokom or 20 . Ne

3aB. kadenpoii 10.A. U3Bekos

Pabouas mporpamma nepecMoTpeHa, 00CcyxkieHa u oo0pena uist peanm3armu B 2025 - 2026
yueOHOM roay Ha 3acenanuu kadenpel [IpuknagHoi MaTeMaTuKu U HHOOPMATHKA

[Iporokom or 200 . Ne
3aB. kadenpoit 1O.A. U3BekoB

Pabouas mporpamma nepecMoTpeHa, 00CykieHa 1 ojo0peHa it peanm3armu B 2026 - 2027
y4eOHOM roay Ha 3aceqanuu kadenpel [IpuknagHOi MaTeMaTuKu U HHOOPMATHKA

IIporokom o 20 1. Ne

3aB. kadenpoit I0.A. U3Bekos

Paboyas nmporpamma nepecMoTpeHa, 00CyxieHa 1 o100peHa s peanusaruu B 2027 - 2028
yaeOHOM roay Ha 3acenanuu kadenpel [IpuknagHOo MaTeMaTuKu U HHOOPMATHKA

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




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

Hucuunnuua ['eomeTpuss BXOAUT B 00s3aTeNbyl0 4YacTh Y4eOHOro  IUiaHa
00pa3oBaTebHON IPOTPAMMBI.

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

Anrebpa

MareMaTnueckuii aHaIu3

JluckpeTrHas maTeMaTuKa

3aauy Ha TOCTPOEHHUE UPKYIIEM U JTMHEUKOM

3HaHus (YMEHMs], BIaJICHUs ), OJyYeHHbIE IPU U3Y4YEHUU AAHHOW JUCLMIUIUHBI OyayT
HE0OXO0IUMBI JJIs1 U3YyYEHUS] AUCLIUIIIINH/TIPAKTHK:

Metoiuka 00ydeHusl MaTEMaTHKE B IIKOJIE

DJieMeHTapHas MaTeMaTHKa

[IpakTHkyM 1O pEMICHUIO 3a4a4 C TapaMeTpaMHu

[IpakTHKyM MO pEIIEHUIO 33/1a4 OBBIIIEHHON CJI0)KHOCTH IIKOJIBHOTO Kypca MaTeMaTHKHU

duzuka
[IpousBoacTBEHHAA - IT€Iaroruyeckasi MpakTUKa o MaTeMaTHUKe
MeTtoauka opraHu3alui BHEYPOUHOU ACSITEIHPHOCTH IO MaTEMATUKE U (PU3UKE

3 Komnerenuuu odyuyarwierocsi, opMupyembie B pe3yJibTaTe 0CBOCHUS

AMCUUIJIMHBI (MOYJISA) M IIJIAHUPYEMBbIe pPe3yJbTAThl 00y4eHUus

B pesynbTare ocBoeHust AucuUILIMHBL (Moayins) «['eoMerpus» oOydarouiuiicss qoJIKeH
00Ja1aTh CIeAyIONMMI KOMIIETEHIUSIMU:

Ko nanukartopa NHaukaTop J0CTHKEHUS KOMIICTCHITUN

OIIK-8 Cnocoben OCYIICCTBJIATL NCAArorid4eCKyr0 ACATCIIBHOCTH Ha OCHOBE CIICHHUAJIbHBIX
Hay4YHBIX 3HAHHHI

OIIK-8.1 [InanupyeT 1 IPOBOIUT HAYYHBIC UCCIICIOBAHUS B 00JIACTH MEIarOTHUECKOM
JeSITeIIbHOCTH

OIIK-8.2 Hcnonb3yer cneuuanbHble  HayyHble  3HAHWUS  JUISI  TOBBIIICHUS
3¢ GhEeKTUBHOCTH MeJarOTMYECKOM NesITeIbHOCTH




4. CTpyKTypa, 00b€éM N coaep:KaHue T CHHUIIIMHBI (MOYJIs1)

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

— KOHTakTHas pabora — 156,3 akas. 4acos:
—aynuropHas — 148 akan. yacos;

— BHeayuTopHas — 8,3 akaj. 9acos;

— camocTosTenbHas pabota — 24,3 akaJl. 4acos;

— B (popme npakTrueckoit moarorosku — 0 akas. 4ac;
— IMOJITOTOBKA K 3K3aMeHy — 71,4 akaj. dac

dopma aTTecTaluy - SK3aMEH

AynurtopHast g s
o KOHTaKTHas paboTta E = ®opma TeKyIero
= B
B B aKaj. gacax 5] 1201 KOHTPOJIS
Paznen/ Tema 3 ( A ) E R N P Kon
g S © | camocTosTenbHOM |  ycreBaeMOCTH U
JICIMTUTAHBI 5 e = . | xommereHmu
O 2 &5 paboTHI MPOMEKYTOTHON
nmab. | mpakT. | 3 &
Jlek. ==t aTTeCcTalluu
3aH. 3aH. | &
1. Bexrops!
Nzyuenue
TEOPETHYECKOr0
1.1 JIunelinbie onepanyu Ha MaTepuaia
BEKTOPaMH. Jluneiinas CamocrositensHoe | YcTHas Oecena no
3aBUCUMOCTb BEKTOPOB. u3ydeHue yueOHOM | omnpeneneHusM U
Bazuc cuctembl BEKTOPOB. JIUTEPaTyphbl HOHATHUSIM OTIK-8.1
Koopnunatsr BekTopa.| 5 8 8 2 Beimonnenue 3amuTa JOMaIHUX OHK-8' 2’
[enenue orpe3ka B JaHHOM MPAKTHYECKUX 3aJaHuN '
OTHOILICHUHU. CkanspHoe, JIOMAIITHUX KomokBuym no
BEKTOPHOE U  CMEIIaHHOE 3aJaHul Teme «BekTopb»
[IPON3BEIEHUS BEKTOPOB Pabora ¢
3NEKTPOHHBIMU
O6ubnrorexamMu
Wroro no pazaeny 8 8 2
2. MeTon KoOpAMHAT Ha IIIOCKOCTH
Mzy4yenne
2.1 Cucrembl KOOpAMHAT Ha TEOPETHYECKOrO
IUIOCKOCTH. Dopmysl Mmarepuaia
PMY. P VcrHas Oecena o
peoOpa3oBaHusi KOOPAMHAT. CamocrosiTenpHOE
o .| ompeneneHusM u
VYpaBHeHHss ~ JMHWA ~ Ha n3ydeHne yaeOHoi
IUIOCKOCTH Paznuunbie JIUTEPaTyphI TTOHATHM
’ N 3amura JOMAaIIHuX OIIK-8.1,
(dbopMbl  ypaBHEHHS TpsMoii| 5 8 8 2 Beinonnenue N
3aJaHUI OIIK-8.2
Ha IUIOCKOCTH. YTOJ MEXAY MPAKTHIECKUX
Kommnoksuym mo
npssMbIMH.  PaccTostHuE  OT JIOMAaITHUX
o N teme «lIpsimas Ha
TOYKH [0 TpsIMOi. Bzanmuoe 3aJaHui
TUTOCKOCTH
pachoNoXeHnue TPSIMBIX Ha Pabora ¢
IUIOCKOCTH 9NEKTPOHHBIMU
OubnmorexamMu
HWroro no pasaeny 8 8 2
3. JIuaum BTOpOTO MOpsiAKa




Wzyuenne

TEOPETUIECKOTr0
TectupoBanue
Marepuana
CTYJICHTOB. Y CTHast
3.1 OcHOBHBIE BHIBI KPHBBIX CamocrosiTensHOe Becea 10
BTOPOTO TIOpsIIKa, u3ydeHne yaeOHOi
KaHOHUYECKHe ABHEHISL JIUTEPATYPHI ONPEACICHILIM 1
P o ? patTyp TTOHSTHSIM. OIIK-8.1,
XapaKTepUCTUKU, CBOUCTBA,| 5 8 8 2 Beinonuenue
3amuTa JOMaIIHUX OIlIK-8.2
noctpoenue.  [lpuBenenne MPAKTHIECKUX B
KPHUBBIX BTOPOTrO TMOpPSIKA K JIOMAITHAX ’
. Komioksuym.
KaHOHHYECKOMY BUILY. 3aaHuit
KonTponbHas
PaGora ¢
pabora.
ANIEKTPOHHBIMHU
OubIMoTEKAMHU
HUroro no pazneny 8 8 2
4, Merton KOOpJIMHAT B
npoctpaHcTBe. [Ipsmas JuHHA |
TIOCKOCTD
4.1 Cucrembl KOOpAMHAT B Nzyuenue
MIPOCTPAHCTBE. Teoperudeckoro | YcrHas Gecena mo
YpaBHEHUS TIOCKOCTH. YTOI Marepuana OIPEICIICHHUSM U
MEXTy IUTOCKOCTSIMH. CaMocTosATeNbHOE | MOHITHSIM. 3aiuTa
PaccrosiHne 0T TOYKH 70 5 8 8 21 U3yUCHHE nomaniaux 3aganuii. |  OIIK-8.1,
TIJIOCKOCTH. IIpsmas B ' JIOTIOJTHUTENIbHON TectupoBanue OIIK-8.2
MPOCTPAHCTBE. Bsanmuoe JIUTEPaTyphI KommokBuym
pACTONIOKEHHE TPAMBIX H TloaroroBka K KonTponbHas
TUIOCKOCTEH. MPAKTHIECKOMY paboTta
Mertpudeckue 3a1aun. 3aHATHIO
HUrtoro 1o pa3aeny 8 8 2,1
5. TToBepXHOCTH BTOPOTO MOPSAKA
5.1 Kanonnueckue Nzyuenue
yYpaBHEHUS  IOBEPXHOCTEH TEOPETHYECKOro
BTOPOTrO HOPSAKA. Mmarepuaia
P P p VYcrHas 6ecena no
Meron ceyeHui. CamocrosTenpHOe
OIpesieNIeHUAM
Hunuanpuyeckue u U3yUYCHHE OI1K-8.1,
5 6 6 2 . | monaTusm. 3amura
KOHUYECKHE TTIOBEPXHOCTH. JIOTIOJTHUTENLHON o OIlK-8.2
JIOMAIIHUX 331aHUH.
IToBepxHOCTH BpaIleHHUSI. JIUTEPaTyphbl
o Komnnoxsuym
[IpsimonuHeiinbIe TloaroroBka k
obpa3sylomuye MOBepXHOCTEH MPAKTUIECKOMY
BTOPOTO MOpsAKA 3aHATHIO
Wroro no pazaeny 6 6 2
HUroro 3a cemectp 38 38 10,1 3K3aMEH
6. Addunnbie npeodbpa3zoBaHus
Mzy4yenne
6.1 OnpeneneHue U CBONCTBA TEOPETHYECKOrO
T€OMETPHIECKUX Mmarepuaia
P - P VcrHas Oecena mmo
peoOpa3oBaHUM. CamocrosiTenpHOE OMpEICTCHIAM
Knaccugukanus nBMKEHUI U3yUYCHHUE p OI1K-8.1,
6 10 10 3 . | monsTusm. 3amura
IUIOCKOCTH. JIOITOJTHUTEIbHON o OIIK-8.2
o JIOMAIIHUX 33/IaHAH.
I'pynma mogobuii. JIUTEPaTyphI
o Komnnoxsuym
OmpeneneHnre ©  CBOMCTBa IToaroroBska k
a¢dGUHHBIX peoOpa3oBaHuit MPAKTUIECKOMY
3aHATHIO
HWroro no pazaeny 10 10 3
7. OJeMEHTBl  TPOCKTUBHOU

reoMeTpuu. 3a1a4un Ha MOCTPOCHHE




7.1 CaolicTBa LEHTPAILHOIO
MPOEKTHPOBaHUs Guryp.
OrnpezeneHue MpoeKTUBHOTO
IIPOCTPAHCTBA.
Mopnenu
IJIOCKOCTH.
[IpyHIAT NBONCTBEHHOCTH U

NIPOEKTUBHON

Teopema Jlesapra Nzydenne
I'pymma MIPOCKTUBHBIX TEOPETUIECKOr0
peoOpa3oBaHuid. Marepuana
peodp N p VYcrHas Oecena mo
IIpumeHeHNe MPOSKTHBHOMN CamocTosTenbHOe
OIpeICIICHHUAM
TEOMETPUH K  PEUICHHUIO H3y4eHue OIIK-8.1,
16 16 8 .. | monaTusm. 3amura
3ajad. JIOTIOJTHUTENILHON . OIIK-8.2
JIOMAIIHUX 3a/IaHHH.
OCHOBHBIC METOJIbI PEIICHUS JIUTEPATYPhI
KomnokBuym
3aj1a4 Ha IIOCTPOCHHE. IMoaroToBka k
IMapannensHoe MPAKTHICCKOMY
MPOCKTUPOBAaHHE W €ro 3aHATHIO
CBOMCTBA. W3obpaxkenue
TUIOCKUX u
MIPOCTPAHCTBEHHBIX (QUTYp B
NapaJuIeIbHON IIPOEKIUH.
AkcoHoMmeTpusl.
Tonubie u HETIONTHbIE
n300paKeHUs
Hroro o pasneny 16 16 8
8. DreMeHThI TOMONIOT UK
8.1 Mertpuueckue u Nzyuenue
TOIMOIOTHYECKUE TEOPETUIECKOr0
IIPOCTPAHCTBA. Mmarepuaia
poctp p VYcrHas becena no
I'omeomophu3mBL. CamocrosiTenpHOe .
MHuoroo6pas3usi. U3y4YCHHE p OI1K-8.1,
o 10 10 3,2 . | monsTHsAM. 3amura
Teopema Diinepa YISt JIOTIOJTHUTENLHON o OIlK-8.2
JIOMAIIHUX 33/1aHUH.
MHOT'OI'PaHHHKOB. JIUTEPaTyphbl
Komnnoxsuym
Knaccugpukanus TTonroroBka k
TOIOJOTMYECKU MPAaBUIIBHBIX MPAKTUIECKOMY
MHOTOI'PaHHUKOB 3aHATHIO
Wroro no pazaeny 10 10 3,2
HUroro 3a cemectp 36 36 14,2 3K3aMEH
Uroro o aucuuiuinye 74 74 24,3 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:

uHbOpMAIMOHHAA  JIEKIUS —  [OCIEN0OBAaTeIbHOE  HW3JI0KEHHWE  Marepuaia B
JUCUMIUIMHAPHOM JIOTHKE, OCYILECTBISEMOE INPEUMYILIECTBEHHO BepOaJbHBIMU CpPEICTBAMU
(MOHOJIOT MIpeToIaBaTers).

MIPaKTUYECKOE 3aHATHE, TOCBSILEHHOE OCBOCHUIO KOHKPETHBIX YMEHHI 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:

MpaKTUYECKOe 3aHsATHE B (GopMe MpakTUKyMa — oOpraHu3anus y4deOHOW paboThl,
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
MIpeoiaraeT akTHBHOE U HEJIMHEHHOE B3aMOIEHCTBHE BCEX YUaCTHUKOB, TOCTH)KEHHUE Ha 3TON
OCHOBE JINYHOCTHO 3HAYMMOTO JIJIsl HUX 00pa30BaTeNbHOTO pe3ysbTaTa.

@opMbl yUEOHBIX 3aHSITUH C HCIOJIB30BAHUEM CIELMATU3UPOBAHHBIX MHTEPAKTHUBHBIX
TEXHOJIOTUI:

JeKIUsl «00paTHOM CBS3U» — JEKIUS—TIPOBOKAIMs (M3JI0)KEHHE MaTepuaja C 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: 13.10.2020). - 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: 13.10.2020). - TekcT: 3IeKTPOHHBII.

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  (mara oOpamenus: 13.10.2020). - 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 o6pamenus: 13.10.2020). - 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: 13.10.2020). - 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  (mara oOpamenus: 13.10.2020). - 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 33JJaHUI 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




IIpodeccuonaibHbie 02361 JAHHBIX 1 HHPOPMAITMOHHBbIE CIPABOYHbIE CHCTEMbI
Hassanue xypca CchlIKa

DJNEeKTPOHHBIE  pecypchl  OMOIMOTEKH
MI'TY um. I".1. HocoBa
Nudopmanmonnas cucrema - EquHoe 0KHO
JI0CTyIa K MH(QOPMAIIMOHHEIM pecypcam
DneKTpoHHAas 0aza MEPUOTUICCKUX
u3nanuii East View Information Services,
HannonaneHas UH(POPMAIMOHHO-
aHanuTHYecKas cucrema — Poccuiickuii|URL: https://elibrary.ru/project_risc.asp
HHACKC Hay4yHoTo nuTupoBanus (PYHI)
ITouckoBas cuctrema Axamemus Google
(Google Scholar)

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

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

https://dlib.eastview.com/

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

Poccutiicras Tocynapersentas o o. /. rsl.ru/ru/dreaders/catalogues/
ouomoTeka. Karamorn

YHuBepcHUTETCKAA UH(pOpMaIOHHAS T .

crcrena POCCHS https://uisrussia.msu.ru

9 MarepuajibHO-TEXHHYECKOE o0ecreyeHne TUCIUTILTHHBI (MOIYJIs1)

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, Bbixomom B MHTepHET M C [OOCTYIIOM B 3JIEKTPOHHYIO HH(pOPMAIH-OHHO-
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

Y4e0HO-MeTOoIMYECKOe 0DecTiedeHHe CAMOCTOSATeILHOI padoThI CTY/IEHTOB

Paznen/ rema Bun camocrositensHOM Kon-Bo
DOopMBI KOHTP OIS
JICITUILTAHBI paboTsl 4acoB

1.1 Jluneiinble omnepanuu W3yuenne TeopeTnyeckoro 2 YcrHas Oecena o
HajJ Bekropamu. JIuHeiHas MaTepuana OIpEeIeNICHUSIM U TIOHATUAM
3aBUCUMOCTh BEKTOPOB. CaMocTosATeNbHOE U3yUEHHE 3amura JOMalHX
Basuc cucremsl BEKTOPOB. y4eOHOM JTUTepaTyphl 3a/1aHuH
Koopnunatst BEKTOpa. BrimonHenne npakTUYeCKUX KomnoxkBuym 1o  teme
Jlenenue otpe3ka B JaHHOM JIOMAIIHUX 3alaHuN «BexTopb»
otHomeHnH.  CxansgpHoe, Paborta c sreKTpoHHBIMH
BEKTOPHOEC M CMEIIaHHOE oubIMoTeKaMu
MIPOU3BEICHUS BEKTOPOB
2.1. CucreMbl KOOpJUHAT Ha N3yuenue TeopeTudeckoro 2 YcrHas Oecena o
ITOCKOCTH. DopMyIsl MaTepuaa OIpEeIeNICHUSIM U TIOHATUSAM
peoOpa3oBaHus CaMocTosATeNnbHOE U3y4eHHE 3amuTa JOMamHX
KOOpJMHAT. y4eOHOM JTUTepaTyphl 3a/1aHuH

VYpaBHeHUs JIUHMH  Ha BrinonHeHne npakTHYECKUX KonnokBuym no teme
IIJIOCKOCTH. Paznuynsle JIOMAIHUX 3aJaHuN «IIpsimast Ha TUIOCKOCTH
(OopMBI ypaBHEHHUS MPSIMOM Pabota ¢ 3JeKTPOHHBIMHU
Ha IUIOCKOCTHU. YTOI MEXAY OHOIMOTEKAMHU
npsiMbIMH.  PaccrosHue ot
TOYKU o MPSAMOM.

B3auMHoe pacrnonoxeHue
HPSAMBIX Ha TIOCKOCTH.

3.1. OcHoBHBIE  BHIBI W3yuenne TeopeTudeckoro 2 TectupoBaHue CTyIEHTOB.
KPHUBBIX BTOpOIO IMOpsIIKa, MmaTepuana VYcrHas becena 1o
KaHOHMYECKUE YPaBHEHUS, CamocToaTenpHOe H3ydeHUE OIPEEIEHUAM 1 HOHATHSIM.
XapaKTEPUCTUKH, CBOMCTBA, y4eOHOM JTUTEpaTyphl 3ammra JOMaIIHUX
nocrpoenue. IIpuBenenue BelnonHeHue NpakTHYECKUX 3aJJaHUM.
KPHBBIX BTOPOTO MOpAIKa K JOMAITHUX 3aJaHuH Komtoksuym.
KaHOHUYIECKOMY BUAY Pa6orta c a5eKTpoHHBIMU Konrponsnas padora.

6ubIoTeKaMHI
H3ydenne TeopeTu4eckoro VYcrHas Oecena 1o
4.1 CucteMbl KOOpAWHAT B v P 2,1 &
MmaTepuana OIIPEIEIEHHUAM U
IIPOCTPAHCTBE.
CamocToaTensHOe H3ydeHUE HOHATHSM. 3aIIuTa
VYpaBHeHUA IIJIOCKOCTH. o o
y4eOHOM TUTEpaTypHhl JIOMAITHUX 3aJaHUH.
Yron MEXAy MIOCKOCTAMHU.
BerlnonHeHue NpakTUYECKUX TectupoBaHue
PaccrostHue oT TOYKH 10 N
JOMAITHUX 3aJaHuN Komnoxsuym
miockoctd.  Ilpsmas B
Pabora ¢ ek TpoHHBIMEI Kontponpnas paborta
npocTpaHcTBe.  BzaumHoe
O6ubmorekamMu
pacIloNOXXeHHE MPSAMBIX H
IUIOCKOCTEMN.
MeTtpuueckue 3aJauu.
51 Kanonudeckue W3ydenne TeopeTHIecKoro 2 Ycrras 6ecena mo
YpaBHEHHA IOBEPXHOCTEH MaTepuaia OnpeIeneHusIM
BTOPOT'O MOPSIKA. CaMocTosITeIbHOE U3YUCHHE TIOHSTHSM. 3aIHTa
Merox ceueHHH. yueOHOI TUTepaTypsl AOMAIITHKX 3aIAHUH.
HurHapHIecKre u BeImonHeHwe pakTHIECKHX Konnoxsrym
KOHMYECKHE TTOBEPXHOCTH. JOMAITHNX 33aJaHuH
[ToBepxHOCTH BpalieHusl. Pabora ¢ a1mekTpoHHBIMEI
[psimonuHeliHbBIC oubnrorekamMu
00pa3yromme MmoBepXHOCTEH
BTOPOTrO MopsAIKa
6.1 Omnpenenenue u H3yuenne TeopeTndeckoro 3 VYcrHas Oecena 1o
CBOIMCTBAa TEOMETPHUYECKUX MaTepuaia OIpe/IeNeHHsIM
peoOpa30oBaHuH. CamocrosaTensHOoe H3ydeHne TOHATUSAM. 3a1uuTa

Knaccupukarmst nBmKeHUH
IIOCKOCTH.
I'pynmna momo06wuii.

JIOTIOJTHUTENIEHOM JIUTEPaTyphl
[ToaroroBka K MPaKTHIECKOMY
3aHSTHIO

JOMAIIHUX 3aJaHAN.
Konnoksuym




Paznen/ rema Bun camocrositensHOM Kon-Bo
DOopMBI KOHTP OIS

JICITUILTAHBI paboTsl 4acoB
Onpenenenve M CBOMCTBa
apUHHBIX
mpeoOpa3oBaHUit
7.1 CBoiicTBa IEHTPaIBLHOTO
MIPOEKTUPOBAHUS (HHUTYD. VYcrhas 6ecena o
Omnpenenenue 8 OIpeIeIeHUSIM
MIPOEKTUBHOTO MOHATHAM. 3aIuTa
IIPOCTPAHCTBA. JIOMAITHAX 3aaHHH.
Monenu NIPOEKTUBHOU Konnoksuym
ITOCKOCTH.
[IpuHIMn BOWCTBEHHOCTH IIpencraBnenue
u Teopema Jlesapra Mpe3eHTalnu
I’pynna TPOCKTHBHAIX Wzydenune TeopeTHIecKoro
npeoOpa3oBaHuil.

MaTepuana
CamocToATenpHOe U3ydeHUE
JIOTIOJTHUTENILHOM JIUTEpaTyphl

[IpuMeHeHrEe NPOEKTUBHOU
FeOMETPUM K  PELICHHUI0

3aau.
0 [TonroroBKa K MPakTHYECKOMY
HOBHBI METOJIBI
CHOBHDIC eron 3aHAITHIO
pelieHus 3aja4 Ha
MIOCTPOEHHE.
[TonroroBKa Mpe3eHTAIN
[TapannensHoe
NPOCKTUPOBAHHE U €0
cBoiictBa.  M300paxkenue
TUTOCKHX u

NPOCTPAHCTBEHHBIX (QUTYD B
NapaJIIEIbHON ITPOEKLINH.
AKCOHOMETpUS.

Ilonuble u HETIOJIHBIE
n300pakeHust

8.1 Merpuueckue u
TOMOJIOTHYECKHE
[POCTPAHCTBA.

N3ydeHne TeopeTuuecKkoro
MmaTepuana 3
CaMocTosATeIbHOE U3yUCHHE
I'omeoMopu3MBI. JIOTIOJIHUTENBHOM JIUTEPATYypPhl
Msuoroobpa3susi. IlonroroBka K NpakTU4eCKOMY
Teopema  Diimepa  mid 3aHIATHIO
MHOT'OIPaHHHKOB.
Knaccudukarms
TOIOJOTNYECKU
IIPaBUIIBHBIX
MHOT'OIpaHHHUKOB

VcrHas Oecena 1o
OIpeIeIeHUSIM
MOHSATHAM. 3aIuTa
JOMAIIHUX 3aJaHUH.
Komnoksuym
IlonroroBka npe3eHTanuu Ipencrapnenue
Mpe3eHTaIU

HUroro nmo 24.3
JMCIMILTTNHE

IIpuMepsI 3a1a4 /151 BLINOJTHEHUSI MPAKTHYECKHUX JOMAIIHUX 3a1aHUI

Bagaua 1. lano: My(0; 4); M2(10; 3); ¢=30°; S=(3;2); n=(4;-3);
Li: x—4y+3=0; Lx 2x-3y+7=0.
1. Hanncatp o011ue ypaBHEHUS MIPSIMBIX, POXO/AIINX Yepe3
a) Touky M, mox yrnmoMm ¢ kocu OX;

0) rouku M, u M,;
B) TOYKy M, mnapamienbHO BEKTOPY S;
r) TOuky M, NneprneHaAuKynspHO BEKTOPY n;
n) Touky M, mapainensHo npsMon L ;
€) Touky M, mepneHIuKyaspHo npsmon L, .

2.Haiitu paccrosnue ot Toukn M, no mpamoii L, ¢ tounoctsro mo 0,01.




3. Haiitu a) Touky nepeceueHus NpsMBbIX 1) U €),
0) HAlTH YTOJ MEXy HUMU C TOYHOCTHIO 70 0,1°.

3anmayva 2. Jlansl BepuHbl TeTpadapa ABCD:
A@3;4;-1), B(5;2;2), C(3;1;0), D(2;0;-3).
1. Haniucatp
a) YpaBHEHHUE IJIOCKOCTH (ABC);
0) ypaBHEHHE TUIOCKOCTH, TPOXO e yepe3 D mapamnensHO (ABC);
B) KaHOHUYECKHE U MapaMeTpudeckue ypaBHeHus peopa AD;
I') KaHOHMYECKHE W TMapaMEeTPHUCCKHE YpaBHCHHS MPSIMOH, comepxkarieii BoicoTy DE
TeTpa’Ipa.
2. Haittu
a) yron Mexnxy AD u DE ¢ tounoctsio 10 0,1°;
0) momaap TpeyroiabHuka ABC ¢ tounocTsio a0 0,01;
B) 00beM TeTpadapa ¢ TouHocThio 110 0,01;
r) BeicoTy DE ¢ Tounoctsto no 0,01;
1) KOOpJAUHATHI TOUKKU E ¢ TouHocThiO A0 0,01.

3ajaya 3. HamucaTth ypaBHEHHE IIOCKOCTH, TMPOXOJSIIEH Yepe3 TOUKH A(2;3;—5) 51 B(— 6;1;9)
MNEePICHIUKYIISPHO MIocKocTH X+ Y+32—-19=0.

3agaua 4. Hanucates ypaBHeHue nuaroHann AC mnapamnenorpaMmMma ABCD, ecnu naHbl ypaBHEHUS
cropo: AB:X+Yy+1=0 uBC:x—-2y+4=0 uTouka nmepecedeHus AuaroHaiecit Q(6;2).

3agava S. /laHbl BEKTOPBI Zz( 2:3,-1), Z( 0,2:4), Z’( 1;0,—3 ). Bropyro xoopanHary, paBHyto 1, umeer
BEKTOD:

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

3agaya 6. JlaHbl BEKTOPHI Zz( -2,—-1,0), l;( 0:1;2), Z’( z,;4;3). Bekrop Z' MEPHEHIUKYISIPEH BEKTOPY

axb IIpU Z, PABHOM:
1) 11, 2) 11, 3) -5, 4) 5, 5) APYTOit
OTBCT.

3anaua 7. M3BecTHBI KOOpanHaThl BepiuH TpeyroibHuka ABC: A(3;1), B(-3;4), C(-1;5) u ypaBHeHUe
npssMoit ¢ :3x+y+ 1=0.Ilo otHomenuto k TpeyronbHuKy ABC nipsiMmast ¢ pacnosio’keHa Tak, 4ro:
1) mepecekaet croponsl AB u AC, 4) He mepeceKkaeT CTOPOHBI TPEYroJIbHUKA,
2) mnepecekaet ctoporbl BA u BC, 5) mepecekaet BCe CTOPOHBI TPEYTrOJIbHUKA.
3) mnepecekaer croporbl CA u CB,

3apaua 8. Ilpsimas ¢ 3amaHa ypaBHeHHeM 3x —2y + 1 = 0. Uepes Touky M(—2;4) nepneHIuKyasipHO
IpsAMON { TIPOXOJUT IpsiMasi:

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

IlepeyeHb KOHTPOJIBHBIX BONIPOCOB H 3aJaHUH /151 CAMOCTOSITEILHOMH PadoThI
VicToyHMKOM 3aaHUil JUIs CaMOCTOSITENIbHOW paboThl CTYIEHTOB SBISIOTCS JIEKIUU H
npakTudeckue 3auaTus. [Ipy n3yueHur KOHKPETHOU TEeMBbI CTYJJEHTaM MOKET OBbITh MPEAIOKEHO:

¢ CaMOCTOATCIIbHO NOKa3aTh psjg yTBep)KI[eHHfI;

¢ CaMOCTOSATCIIBHO 3aKOHYUTH JO0KA3aTCIbCTBO HCKOTOPBIX yTBGp)KI[GHPIﬁ;



IIPOBECTH J0KA3aTEIbCTBO 10 AHAJIOTHH;

PacCMOTPETh YaCTHBIE CIIy4ad U3Y4YEHHBIX HA JIEKIIUU YTBEPKICHUM;
IIPUBECTH KOHKPETHBIE ITPUMEPBI 110 JAHHOU TEME;

IIPUMEHUTH U3YYEHHBIE METO/IbI PELICHUS 3a/1a4 Ha IIPAKTUKE;
CaMOCTOSITEJIBHO PACCMOTPETh HEKOTOPBIE BOIIPOCHI 110 JAHHOU TEME
pa3paboTaTh NPE3EHTALUIO 10 MIPEATI0KEHHON TeME

IIpOaHaJIM3UPOBATH U3JIOKCHUC I[aHHOfI TEMBI B IIKOJIbHBIX yq€6HHKaX



IIpuaoxenue 2

OuneHoYHBIE CPeACTBA /sl IPOBEACHUS POMEKYTOYHOMH aTTecCTALMHU
a) Ilnanmpyemble pe3yJbTaTbl 00y4eHHMs] WM OLICHOYHbIEC CpPeACTBA [JIsi INPOBeIeHHS
NPOMEKYTOYHOH aTTeCTALMM:

Kon WNHpukarop nocTrkeHus

OneHouHbIE CpeICTBA
HHIUKaTOopa KOMIICTCHIIMU

OIIK-8 Cnocooen OCYHIECTBJATD NEJATOIr'MIECKYI0 A€ATEJIbHOCTDL HA OCHOBE
CHICHUAJIBbHBIX HAYYHBIX 3HAHMH

OIIK-8.1 [lmanupyet v IpoBOAUT Ilepeuenv meopemuueckux 60npocog K IK3AMeHy
Hay4HbIE UCCIIC/TOBAHUS B 1. Bexropsl. CrioskeHHE 1 BBIYUTAHUE BEKTOPOB.
00J1aCTH Me1arornuecKou YMHOKEHUE BEKTOPA Ha YUCTIO.

NESITeIbHOCTH 2. Jlunelinasi 3aBUCUMOCTh BEKTOpPOB. bazuc

CHUCTEMBI BEKTOPOB.

3. Koopaunatsl BekTOpa B JaHHOM 0Oa3uce.
JeneHnue oTpe3ka B JAHHOM OTHOIIEHHUH.

4. CkansspHO€ TPOU3BECHUE BEKTOPOB.

5. BekTopHO€ MpoU3BeIEHNE BEKTOPOB. Y CIIOBUE
KOJUTMHEAPHOCTH.

CBOMCTBa BEKTOPHOTO IIPOU3BEICHUS BEKTOPOB.
6. CMemaHHOe TPOU3BEICHUE BEKTOPOB.
CBoiicTBa CMEIIAaHHOTO TTPOU3BECHUS BEKTOPOB.
VYcnoBue KOMIUTAaHAPHOCTH.

7. BeIpaxkeHne BEKTOPHOTO MPOU3BEICHUS Yepe3
KOOPJHUHATHI BEKTOPOB.

8. BeipaxkeHue CMEIIaHHOTO MPOU3BEACHUS
yepe3 KOOPAUHATHI BEKTOPOB.

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

10. CiocoObl 3a1aHusI MPSIMOM Ha TIIOCKOCTH.
VYpaBHeHUE NIepBOM CTENEHU OTHOCUTEIBHO X, Y

KaK YpaBHEHHE MPSIMO.

11. OcoOGeHHOCTH PaACIIOIOKEHUS TIPAMOT
OTHOCHUTEJIbHO CUCTEMbI KOOPJAMUHAT Ha
TUIOCKOCTH.

12. B3auMHO€ pacnoio’KeHUE JABYX MPSIMBIX HA
wiockocTH. [Tydok mpsiMbIX.

13. Yron mexay NpsSMbIMH Ha TJIOCKOCTH.
YcnoBue neprneHIuKyaspHOCTH IPSIMbBIX.
14. PaccTosiHME OT TOYKH JI0 TIPSIMOM.
['eomeTpruecknii CMBICI 3HAKA TpEXUJIeHa
ax+by+c.

15. CrocoObI 3a1aHUs IUNIOCKOCTH.

YpaBHeHHe MepBOil cTENEHN OTHOCUTEIHHO

X, Y,Z Kak ypaBHEHHE IJIOCKOCTH.

16. B3auMHO€ pacnoio’KeHUe JABYX MIOCKOCTEH.
[Iy4ok m1ocKOCTEN.

17. OcoGeHHOCTH PACIIONIOKEHHUS TUIOCKOCTH
OTHOCHUTEIILHO CHCTEMbI KOOPINHAT.

18. PaccTosiHME OT TOYKH A0 IJIOCKOCTH. 19.
I'eomeTpuyeckuii CMBICT 3HAKa MHOTOYJICHA
ax+by+cz+d.

19. Yron mexay miocKocTsIMU. Y CIIOBUE




Kon
HHOUKATOpa

Nupukatop 10CTUXEHUS
KOMIIETEHIINH

OneHouHbIE CpeCTBA

NEPIEHANKYISIPHOCTH IIJIOCKOCTEH.

20. Crioco0Obl 3a1aHus IPSIMOM B TIPOCTPAHCTBE.
21. B3auMmHO€ pacIoioKeHne ABYX MPSMBIX B
IPOCTPAHCTBE.

22. B3auMHO€ pacroJio;KeHue IpsiMoi U
TUTOCKOCTH.

23. Yron Mexay NpsMbIMH B IPOCTPAHCTBE.

24. Yron Mexay NpsMOM U MIOCKOCTHIO.

25. Dnamnc.

26. 'nnepOoua.

27. Tlapabomna.

28. [loBepXHOCTH BpaleHHS.

29. Dmuncony.

30. I'uniepboTOn B

31. ITapaGosounbI.

32. Konyc BTOpOTO NOpSi/IKA.

33. Hununapryeckne noBepxHOCTH. LlvmymHapsI
BTOPOTO TOPSI/IKA.

34. TloctpoeHne W300paKEHUSI TIOBEPXHOCTH
BTOPOTO TOpsAAKA TIO0 €€ KAHOHHUYECKOMY
YpaBHEHHIO.

35. Mertpuueckue u TOTIOJIOTUYECKUE
IPOCTPAHCTBA.

36. 'omeoMophu3MBL.

37. Muoroobpa3usi.

38. Teopema Diinepa 111 MHOTOTPAHHUKOB.

39. Knaccudukarus TOoJ0THYECKH
IIPaBHJIbHBIX MHOTOTPAHHUKOB

Ilpumepvt npakmuueckux 3a0anuii
Ilo meme Bexmopuwi
1. [ToctpoliTe Ha IUIOCKOCTH  BEKTOPHI

a=(3;4), b=(-2;3), c=(13). Haiigure ux
nHHEHHYI0 — KoMOMHAmMmIO  3a+20—5C  a)
T€OMETPHYCCKH, 0) aHATMTHYECKH.

2. Hanbl BEKTOPBI a=(-304)
b=(0;2;-3), c=1(2;1;3). Haiiru:

a) 3a—b+3c:6) a-b,s) axb,r) abc.

3. B tpeyromsruke ABC  A(2;3), B(-41),
C(O;5) . Haiitn yron mexny meamanoir AM wu

croponoit AB.
4, Haiitu JIo1Iaab TPEYrONbHUKA,

IIOCTPOCHHOTO Ha BEKTOpax 5=5i+2i—7§ "
b=3i+7k

5. JItoOble 3 HEKOMIUIaHApHBIX BEKTOpa
MOKHO NPUHATH 3a 0a3uc B MpPOCTpaHCTBE V.
O6pasyior 1 Gasuc Bextopsl a=(L-12) ,
b=(-11-2), c=(0:11)?

6. Haiitu BexkTOp X , NEpPHEHIUKYISPHBIN




Kon
HHOUKATOpa

Nupukatop 10CTUXEHUS
KOMIIETEHIINH

OneHouHbIE CpeCTBA

Bektopam  a=(23-1) u b=(L-23) =u
YIIOBJIETBOPSIOLIUHN YCIOBHIO )_((2i - ] + R) =—06.
1. JlaHbl JIBE CME)KHBIC BEPIINHBI
napajuiejgorpaMmma A(l;3;—3) , B(2;—5;5) H
TOYKa K(l;l;l) MIEPECECUCHHS] €r0 JHaroHaJICH.
Haittu ocTanbHble BEPIIMHBI.

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

eciu (axt_) c=-2.

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

T
KOOPJAMHAT MO TOYKaM C [Iarom A¢=E

p=4+2C052¢.

2. Iloctpouth kpuBbIe. YKa3zaTh HX (OKYCHI,

JIHpeKTpHCBI, aCI/IMHTOTBI, 3KCHeHTpI/ICI/ITeT.
XZ y2

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, €CJIM ero OoJsbinas ock paBHa 10, a
paccTosiHue MeXy GOKycaMHu paBHO 6.

5. IlocTpouTh NOBEPXHOCTH

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

OIIK-8.2

Hcnonw3yer crenuaibHbIe
HAy4YHbIC  3HAaHUS  JUIS
MOBBIIICHHS 3P PEKTUBHOCTH
MearoTu4ecKoi
JeSITeIbHOCTH

Ipumepnvie 3a0anus Ha peweHue 3a0a4 u3
npogpeccuonanvroil 0biacmu, KOMIIEKCHbLE
3a0aHUsA

1. BbIIOTHUTH oOmepanuu HajJ BEKTOpaMH;
yCTaHaBUTH JUHEHHYIO 3aBHCHMOCTh
(HE3aBMCUMOCTB) BEKTOPOB; HAUTHU KOOPIAMHATHI
BeKTOpa B JaHHOM 0Oa3uce; BBIYHCIUTH
CKaJsIpHOE, BEKTOPHOE, CMeEIIaHHOE
MPOU3BE/ICHUS BEKTOPOB M UCHOJIb30BaTh OSTH
MPOU3BEICHUS IS PEIICHUS 3a/1a4.

2. CocTaBUTh YpaBHEHHE MPSIMOU MO PA3THUHBIM
JJIEMEHTAaM, OTIPEIIeTUTh B3aMMHOE
pacrooKeHue ABYX MPSIMbIX, HAUTH PacCTOSTHUE
OT TOYKH JO TMpsIMOW U PACCTOSHUE MEXIY
napauieTbHbIMU MPSIMBIMU, BBIYKCIIUTD
HATPABIICHHBIA YTOJI MEXIY MPSIMBIMHU.
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3. CocTaBUTh ypaBHEHMS IPSIMON U IVIOCKOCTH IO
pPa3IUYHBIM 3JIEMEHTaM; ONPEICIUTh B3aUMHOE
PacroJIOKEHUE JIBYX IPSIMBIX, JBYX INIOCKOCTEH,
IpPSIMOM M IUIOCKOCTH; HAWTU PACCTOSHUE OT
TOYKM JO IUIOCKOCTH M PpACCTOSHUE MEXIY
NapajuleJbHBIMU  IUIOCKOCTSIMH;  BBIYMCIIUTH
BEJIMYMHY YIja MEXJ]y NMPSAMBIMU, MJIOCKOCTSIMH,
IIPSAMOM M TUIOCKOCTBIO.

4. OmnpenenuTh BUJA I[OBEPXHOCTH BTOPOTO
HopsAJiIka IO €€ KAaHOHWYECKOMY YpPaBHEHHIO,
COCTaBHTb KaHOHUYECKHE ypaBHEHUS
MOBEPXHOCTEN BTOPOTO MOPsAKa, MCHOJIb30BaTh
METOJI CEYEHUMN I MOCTPOCHUS] MOBEPXHOCTEU
BTOPOTO TOpsZKa B MPSIMOYIOJBHOM cucTeme
KOOpJUHAT.

Iloozomoexa K neoazozuueckoii
oesamenbHoCmu:

- pa3zpaboTaTh (parMeHT ypoKa-TIpe3eHTallUN 10
TEME ...

- TIOCTPOUTH MOJIETh MHOTOTPAHHHUKA. . .

- C TIOMOWIBIK  TPHUKIAAHBIX  TPOTPaMm
MIPOJICMOHCTPUPOBATH JIBH)KCHHUE HA IJIOCKOCTH,

- IOCTPOUTH CEUCHUE TeTa
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0.
. BelpaxxeHue cMemaHHOro Npou3BeACHNS Yepe3 KOOPAUHATHI BEKTOPOB.
12.
13.
14.

15.

Bonpocsl k 3k3ameny
Bexropsl. CiokeHue v BBIYMTaHHE BEKTOPOB. Y MHOKEHUE BEKTOPA Ha YUCIIO.
JInHeliHas 3aBUCHUMOCTb BEKTOPOB. ba3uc CUCTEMBI BEKTOPOB.
KoopaunaTsl BeKTOpa B JaHHOM Oa3uce.
Jlenenue orpe3ka B JAHHOM OTHOIIEHUHU.
CkansipHO€ IPOU3BEIEHNE BEKTOPOB.
BekropHoe npousseieHne BEKTOPOB. Y CIIOBHE KOJUIMHEAPHOCTH.
CBolicTBa BEKTOPHOI'O IIPOU3BEIEHUS BEKTOPOB.
CMmeniaHHO€ ITPOU3BEIEHUE BEKTOPOB.
CBoiicTBa CMEIIAHHOTO MPOU3BEAECHMS BEKTOPOB. Y CJI0BHE KOMITJIAHAPHOCTH.
BeIpaxxeHue BEKTOPHOTO IIPOU3BEACHUS Yepe3 KOOPAUHATHI BEKTOPOB.

[Ipocreiimume 3a1aun B KOOpAMHATaX: IUIOLIA/lb TPEYTOJIbHUKA, 00bEM TETpasapa.
Crioco0bl 3a1aHus MPSIMON HA TIJIOCKOCTH.
VYpaBHEHHE NTEPBOY CTEIIEHN OTHOCUTEIBHO X, Y KakK ypaBHEHHE NPSMOM.

OcoOeHHOCTH  PACIONIOKEHUSI MPSAMOW OTHOCHTEIBHO CHUCTEMBI KOOPAMHAT Ha
IIJIOCKOCTH.

B3anMHOe€ pacnosiokeHue IByX NPSMBIX Ha INIOCKOCTH. [1ydok mpsmbIX.

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

CrocoObI 3a7aHus TUIOCKOCTH.
YpaBHEHHE ITEPBOM CTETICHU OTHOCUTEIBHO X, Y, Z KakK ypaBHEHHE TIOCKOCTH.

B3anmHoe pacrnonoxxeHue AByX miockocTel. [1ydok miockocTei.

OCco0EHHOCTH PACIIONIOKEHUS TIIIOCKOCTH OTHOCHTEIEHO CUCTEMBI KOOPMHAT.
PaccTosiHre OT TOYKM 1O TJIOCKOCTHU. ['eOMeTpUYecKHil CMBICH 3HAaKa MHOTOYJICHA
ax+by+cz+d.

Yroa Mexay MmIoCKOCTAMHU. Y CIIOBUE MTEPIEHIUKYIISIPHOCTH TIJIOCKOCTEH.
CriocoOblI 3a1aHus IPSIMOM B IPOCTPAHCTBE.

B3anmMHOe pacnoiokeHue ABYX NPSIMBIX B IPOCTPAHCTBE.

B3anmMHoe pacnosiokeHue npsiMOU U MIIOCKOCTH.

VYrois Mex 1y NpsAMBIMU B IPOCTPAHCTBE. YTOJ MEXAY IPSIMOM U INIOCKOCTBIO.
DJuric.

['unepbomna.

[Tapaboua.

[ToBepxHOCTH BpalIEHUSI.

OJIHAIICOn I,

I'unep6omon bl

[TapaGomoup.

Konyc BTOporo nopsaxa.

Hunuuapudeckue noBepxHOCTH. LlunnHApel BTOPOTO NOpsIKa.
[TocTpoenne wu300pakeHHs] MOBEPXHOCTH BTOPOrO TOPSAIKA MO €€ KaHOHUYECKOMY
YPaBHEHHUIO.

Kanonunueckue ypaBHEHHsI TOBEPXHOCTEN BTOPOTO MOPsI/IKA.

Meronx ceuenuil.

HunuHapuyeckue 1 KOHUYECKUE MIOBEPXHOCTH.

[ToBepxHOCTH BpallEHUS.

[IpsmonuHeitHble 00pa3yrolne MOBEPXHOCTENH BTOPOTO MOPSAKA
CBoiicTBa IIEHTPATBLHOTO MTPOSKTUPOBAHUS PUTYP

Onpezenenre NPOEKTUBHOTO MPOCTPAHCTBA

Moeny NpoEeKTUBHOM IIIOCKOCTH

IIpuHIMN [BONMCTBEHHOCTH U TeopeMa Jle3apra

I'pymnma npoekTUBHBIX MpeoOpa3zoBaHUit



49. TIpumeHeHue MPOESKTUBHONW T€OMETPHH K PELICHHIO 3a1a4

50. OcHOBHBIE METO/IBI PELICHHUS 337a4 Ha TOCTPOCHHE

51. [MapannenbHOE MPOESKTUPOBAHUE U €r0 CBOMCTBA

52. U300pakeHune mIoCKUX U MPOCTPAHCTBEHHBIX (PUTYp B MapajieIbHOM MPOESKIUH

53. AkcoHoMeTpus

54. IlonHble U HEMOJIHbIE N300pAKEHUS

55. MeTrpuueckre 1 TONOJIOIMYECKHUE TPOCTPAHCTBA

56. 'omeomophu3MBI

57. MHoroo6pasus

58. Teopema Diinepa ayiss MHOrOrpaHHHKOB. Kiaccudukamusi TONOJOTHYECKH MPaBUIBHBIX
MHOTOT'PaHHUKOB

0) Iopsinoxk mpoBedAeHUs] NMPOMEKYTOYHOWH aTTECTAIMU, NMOKA3aTeId M KPUTEPHHU
OLICHMBAHUS:

[IpomexxyrouHasi aTTecTamus MO AUCHUILIMHE «[ €OMeTpus»» BKIIIOYAET TEOPETHUYECKHE
BOTIPOCHI, TIO3BOJISFOIINE OLIEHUTh YPOBEHb YCBOCHHUS 0OYUJArOIIMMUCS 3HAHUH, M TIPAKTHIECKUE
3aJJaHNsl, BBISIBIISIONINE CTETICHb C(OOPMUPOBAHHOCTH YMEHHI U BIaICHUH, TPOBOIUTCS B popme
dK3aMeHa.

DK3aMeH IO JWCIUIUIMHE MPOBOJUTCS TIO pe3ysbTaTaM OTBETa Ha OWIIET C OMPOCOM B
YCTHOM (popMe 1o 3Tanam BBITIOTHEHUSI.

IMoka3aTesu U KPUTEPUH OLEHUBAHHUS IK3aMeHa:

— Ha OLEHKY «OTJIHYHO» (5 OamnoB) — oOy4arouiuiicss JEeMOHCTPHUPYET BBICOKUN YpOBEHBb
c(OpPMHUPOBAHHOCTH KOMIIETEHIIMM, BCECTOPOHHEE, CHUCTEMaTHYeCKoe M TIIyOOKOoe 3HaHue
y4eOHOrOo MaTepuaja, CBOOOTHO BBIMIOJHSIET MPAKTHUUECKHE 3aJaHusi, CBOOOJHO OIEpUPYET
3HAHUSIMH, YMEHUSAMHU, TPUMEHSET UX B CUTYalUsX MOBBIIIEHHON CII0)KHOCTH.

— Ha OILEHKY «xopomo» (4 Oamra) — oOydJaromIMiics JEMOHCTPUPYET CPEIHUM YpPOBEHB
c(OpPMHUPOBAHHOCTH KOMIIETEHIMI: OCHOBHBIE 3HAHUS, YMEHHS OCBOEHBI, HO JOIYCKAIOTCS
HE3HAYUTENIbHbIE OIUOKH, HETOUHOCTH, 3aTPYJHEHUSI IPU aHAJTUTHYECKUX ONIEpaLIUsX, IEPEeHOCe
3HAHWUN U YMEHUU Ha HOBbIE, HECTAHAAPTHBIEC CUTYAIUH.

— Ha OLIEHKY «yI0BJIETBOPUTEIbLHO» (3 Oaina) — oOydaroniuiicss 1eMOHCTPUPYET MOPOTOBBIi
ypOBeHb C(HOPMUPOBAHHOCTH KOMIIETEHIUI: B X0JIe¢ KOHTPOJIbHBIX MEPOIPUITUIA JOMYCKAIOTCS
OLIMOKHU, TPOSBISETCS OTCYTCTBHE OTHEJIbHBIX 3HAHUM, YMEHHI, HaBBIKOB, OO0yYaroluiics
UCIBITHIBAET 3HAUUTENbHbBIC 3aTPYJHEHUS MPU ONEPUPOBAHUU 3HAHUSMHU U YMEHUSIMHU MPU HUX
MepeHoce Ha HOBBIE CUTYaIUH.

— Ha OIICHKY «HEeY/I0BJeTBOPUTEILHO» (2 Oanna) — oOy4yaroniuiicss 1eMOHCTPUPYET 3HAHUS HE
6onee 20% TeopeTuyecKoro MaTepuana, JOMmycKaeT CylleCTBEHHbIE OIIUOKH, HE MOXKET MOKa3aTh
MHTEJUIEKTYaJIbHbIE HABBIKU PEIICHUS IPOCTHIX 3a/1a4.

— Ha OIICHKY «Hey10BJIeTBOPUTEeIbHO» (1 6amt) — oOydaromuiics He MOXKET MMOKa3aTh 3HAHUS Ha
YpOBHE BOCIIPOU3BEICHUS U OOBSICHEHHUSI HHPOPMAIIMK, HE MOXKET MOKa3aTh UHTEJUIEKTyalbHbIE
HABBIKU PELICHUS MPOCTHIX 3a1a4.
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