MMWHOBPHAYKH POCCHUUA

®enepajbHOE rOCYIaPCTBEHHOE 0I01KeTHOE 00pa30BaTeIbHOE YUPE:KICeHUE BBICILIET0
o0pa3oBanusi «I'opHO-AJTalicKuil rocy1apcTBeHHbIN YHHBEPCHTET)
(®PI'bOY BOT'AT'Y, I'AT'Y, I'opHo-AJuTalickuil roCy1apcTBEeHHbI YHUBEPCHTET)

I'eomeTpus rJIaJKUX MHOT000pPa3uil U TEH30PHbIU
aHAJIU3
pabouas mporpaMma AUCIUIIIUHBI (MOIYJIS)

3akperuieHa 3a kadeapa MaTeMaTUKHU, pusnku 1 MHGOPMATUKHU

YueOHblii 1aH 01.04.01_2024_644M.plx
01.04.01 MatemaTuka

KomnbroTepHoe MoenupoBaHue U aHAJU3 B TEOMETPUH
Kpanuduxanus MAarucTp
dopma 00yueHust OuHast

OO011as TPyL0eMKOCTh 53ET

Yacos 1o yueOHOMY TUIaHy 180 Bunapl koHTpONst B cemecTpax:
B TOM YHCJIE: 9K3aMEHbI 2
ayTUTOPHBIE 3aHATUS 50 3auerst 1
caMOCTOsITeIbHAsE paboTa 84
4acoB Ha KOHTPOJIb 43,6

Pacrlpene.neﬂue YacoB JUCHMIIVIMHBI IO CeMecTpaM

(<Kypc>.<g:1\1/\14ee§;§ Ha Kypce>) 1@ 2(12) Utoro
Henenp 12 1/6 10 1/6

Bun 3auaruii VII PII VII PII VIl PII
Jleximn 8 8 12 12 20 20
[MpakTnueckue 12 12 18 18 30 30
KoncynbTanmu (ams cryneHTa) 0,4 0,4 0,6 0,6 1 1
KonTtposnb camocTosTenbHO# padoTh 0,15 0,15 0,25 0,25 0,4 0,4
pu
Koncynpranuu nepes 5K3aMeHOM 1 1 1 1
HUroro ayn. 20 20 30 30 50 50
KonraktHas pabora 20,55 20,55 31,85 31,85 52,4 52,4
Cam. pabora 42,6 42,6 414 41,4 84 84
Yacsl Ha KOHTPOITb 8,85 8,85 34,75 34,75 43,6 43,6
Hroro 72 72 108 108 180 180




IIporpammy cocraBui(u):

K.@.M.-H., Ooyenm Kageopvl mamemamuxu, Gusuxu u ungpopmamuxu, Kvipos Braoumup Anexcanoposuu

Pabouast nporpamMma JUCHUITIHHBI

I'eomeTpus ri1agkux MHOroo0pa3uii 4 TeH30PHBII aHAIN3

paspaborana B cootBercTBrH ¢ PI'OC:

DenepanbHbIi rocy1apCTBEHHBIN 00pa30BaTeIbHBIN CTAaHAPT BBICILETO 0OPAa30BAHUS - MATUCTPATypa 110 HAIIPABJIECHUIO IIOI OTOBKH
01.04.01 Matemaruka (npuka3 Munooprayku Poccun ot 10.01.2018 r. Ne 12)

COCTaBJICHa Ha OCHOBAHUH y4EOHOTO TUIaHa:
01.04.01 MaremaTuka

YTBEPXKIEHHOI'0 y4EHBIM coBeToM By3a oT 01.02.2024 npotokoin Ne 2.

Pabouas nporpamMma yTBepikKJeHa Ha 3aceIaHUU Kaeapbl

xadenpa mareMaTuKH, pusnku u uHGOPpMaATHKHU

IIporokon ot 11.04.2024 nporokon Ne 8

3aB. kadenpoit bornanora Payna AnekcanaposHa



Buzuposanue PII/] 1151 ucnioiHeHUs B 04epeIHOM Y4eOHOM roay

Pabouas nporpamma nepecMoTpeHa, 00Cyx/IeHa 1 0100peHa Ut
ucnonuenus B 2025-2026 yaeOHOM roy Ha 3aceaHun Kadeapbl
Kadeapa MaTeMaTHKH, QU3MKH U HHPOPMATHKH

IIporokon ot 2025r. Ne
3aB. kadenpoii bormanosa Pana AnexcanapoBHa

Busuposanue PII/] 1iist ucno/iHeHUsI B o4epeHOM y4eOHOM roay

Pabouas nporpamma nepecMoTpeHa, 00Cyxk1eHa U 0100peHa s
ucnonHenus B 2026-2027 yueOHOM rofy Ha 3acelaHUH Kadeapbl
kadeapa MmareMaTHKH, PU3NKH U MHPOPMATHKH

IIporokon or 2026r. Ne
3aB. kadenpoit bornanosa Paga AsnekcanapoBHa

BuzupoBanue PIIJ] 1151 ucnioTHeHUsI B 04epeTHOM Y4eOGHOM roay

Pabouas nporpamma nepecMoTpeHa, 00CyxkaeHa 1 0100peHa Jyis
ucnonHenus B 2027-2028 yueOHOM roay Ha 3aceaHuu Kadeapbl
kadeapa mareMaTuku, Gu3nKu 1 HHPOPMATUKHI

IIporokonm ot 2027r. Ne
3aB. kadeapoit bornanora Pana AnexcanapoBHa

BuzupoBanue PIIJ] njis1 ucniosiHeHusi B oUepeIHOM y4eOHOM roay

Pabouas nporpamma nepecMoTpeHa, 00CyxkaeHa 1 0100peHa Jyis
ucnonaenus B 2028-2029 yueOHOM rofy Ha 3aceqaHud Kadeapbl
kadeapa mateMaTuku, GU3NKH 1 HHPOPMATUKHI

IIporokon ot 2028 r. Ne
3aB. kadeapoit bornanora Pama AnexcanapoBHa



1. EJIN U 3AJAYN OCBOEHUSA JTUCIIATIINHBI

11

L]enu: V3ydenune Teopuu IMaJKuX MHOr00Opa3uil 1 pUMaHOBBIX F€OMETpUi

1.2

3aoauu: 1. I/I3y'lI/ITB BOIIPOCHI TCH30PHOI'O aHaJIn3a, IPUMEHACMBIC B TCOMETPUU.

2. I/I3y'II/ITB 0a30BbI€ MMOJIOKEHHUS pI/IMaHOBOfI TeOMETpHUH.
3. ITokazats MNPUMCHCHUC IT'COMETPUICCKUX TeOpI/Iﬁ B (I)I/I3I/IK€.

2. MECTO JUCIIMIIJINHBI B CTPYKTYPE OOII

Huxn (pazgen) OOIL:

2.1

TpeGoanus K NpeABapUTeILHON NOATOTOBKe 00y4al0LIerocs:

211

T'eom €Tpuu MaKCUMaJIbHOM TOABUXHOCTH

2.1.2

VI30paHHBIE BOIIPOCH! aIreOpsl

2.2

ﬂl/lCHI/IHJII/IHLI N IMPAKTUKH, JJI KOTOPbIX OCBOCHHE JAHHOM TUCUUIIJIMHBI (MOIly.]'lf[) HeOﬁXO}Il/IMO Kak

npeamecTByonee:

221

I'pynnoBoii ananu3 nuddepeHnnanbHbIX ypaBHEHUH

222

I'pynmst u anre6pst JIu

223

KOMHL}OTepHOC MOACIINPOBAHUEC B MATEMAaTHKE

224

BrInonHeHne v 3a1yta BEITYCKHOH KBaTH(HKAIIMOHHON PadoThI

(MOJLYJIST)

. KOMIIETEHIIUHX OBYYAIOLIEI'OCs, ®OPMHUPYEMBIE B PE3YJIBTATE OCBOEHUSA JUCIIUIIINHbBI

OIIK-1: Cnoco6eH ¢popMy/THpPOBATH U PelIaTh AKTyAJIbHbIE H 3HAYMMbIE NPO0IeMbl MATEMATHKHU

HNJ1-1.0IIK-1: Cnioco0eH HaX0AUTh aKTyaJlbHble U 3HAYUMbIe IP00JeMbl MATEMATUKH

3Haer aKTyaJIbHBIC 3ala4¥ TCOMETPUU PUMAaHOBBIX MHOFOOGpaSI/Iﬁ

HNI-2.0IIK-1: Cnocoden ¢popMyIupoBaTh aKTyaJIbHbIE U 3HAYHMbIE MPO0JIEMbI MATEMATUKH

Ymeer popMynupoBaTh NpodsIeMbl VIl COBPEMEHHBIX Pa3eioB FeOMETPHH

HJI1-3.0IIK-1: CnocodeH pemiaTh akTyalIbHbIE M 3HAYHMbIE MP0GJIEMbI MATEMATHKH

YMeer pemaTh 331241 110 TeOMETPUN MaKCUMaIbHON MOJBMXKHOCTH U T10 T€OMETPHH PUMAHOBBIX MHOT000pa3uii

4. CTPYKTYPA U COAEP)KAHUE JUCHHUIIJIMHBI (MOIYJISA)

Kon HanMeHoBaHue pa3/iesioB U TeM /BUJ Cemectp / | HacoB | Komneren- | Jlutepatypa | Unre | Ilpumeuanue
3aHATUS 3aHATUS/ Kvpe 107071 DAKT.
Pazpen 1. 'nagkue muoroo6pasusi u
TeH30PHBIH aHaIM3
1.1 OnpezesieHue raaKoro 1 1 NI-1.0I1K- J1.1 0
MHoroo6pasus /JIex/ 1 U1- JI1.2J12.1
2.0IIK-1 2.2
na-3.0I0K-
1
1.2 OrnpeziesieHue raaKoro 1 2 NI-1.0I1K- J1.1 0
MHoroo6pasus /TIp/ 1 U1- JI1.2J12.1
2.0IIK-1 2.2
na-3.0I0K-
1
1.3 OrnpezeneHue riaaKoro 1 6 NJI-1.0I1K- JI1.1 0
MHoOroo6pasus /Cp/ 1 UJ- JI1.2J12.1
2.0IIK-1 2.2
na-3.0I0K-




1.4 Onpenenenue TEH30pa U TEH30PHOIO 2 WJ1-1.0IIK- J1.1
moist /J1ex/ 1 U1- JI1.2J12.1
2.0IIK-1 2.2
NJ1-3.0I1K-
1
1.5 OrnpezesneHue TeH30pa U TEH30pHOTO 4 NJ-1.0I1K- JI1.1
nonst /TIp/ 1 UA- JI1.2J12.1
2.0TIK-1 J2.2
NJ-3.0I1K-
1
1.6 Onpenenenye TEH30pa U TEH30PHOIO 12 WJI-1.0IIK- J1.1
nonst /Cp/ 1 UA- JI1.2J12.1
2.0TIK-1 J2.2
NJ-3.0I1K-
1
1.7 Buemnee qugdepeHnpoBanue u 3 WJI-1.0IIK- JI1.1
b deperrmanbable hopMel /JIex/ 1 UJI- JI1.2J12.1
2.0TIK-1 J2.2
NJ1-3.0I1K-
1
1.8 Buemnee quddepeHnypoBanue u 4 WJI-1.0IIK- JI1.1
i depenimansubie hopmsl /TIp/ 1 UJI- JI1.2J12.1
2.0TIK-1 2.2
nJ-3.0T1K-
1
1.9 Buemnee quddepeHnpoBanme u 12,6 | NO-1.0IIK- JI1.1
i depenmansubie hopmel /Cp/ 1 UJI- JI1.2J12.1
2.0TIK-1 2.2
nJ-3.0IK-
1
1.10 Knaccugukanus oqHOMEPHBIX U 2 Na-1.0IK- JI1.1
JBYMEPHBIX MHOT'000pasuii /JIex/ 1 - JI1.2J12.1
2.0IIK-1 2.2
nJ-3.0IIK-
1
111 Knaccugukanus oqHOMEPHBIX U 2 NI-1.0I1K- J1.1
JIBYMEpPHBIX MHOT000pa3uii /TIp/ 1 - JI1.2712.1
2.0IIK-1 2.2
nJa-3.0I1K-
1
1.12 Knaccugukanus oqHOMEPHBIX U 12 NI-1.0I1K- J1.1
JBYMEPHBIX MHOT'000pasuii /Cp/ 1 Ua- JI1.2712.1
2.0IIK-1 2.2
nJa-3.0I1K-
1
Pazpnen 2. KoncyabTanuu
2.1 Koncynbranus no mucuuruinae /Konc/ 0,4 W-1.0IIK- JI1.1
1 UA- JI1.2J12.1
2.0IIK-1 2.2
nJa-3.0I1K-
1
Pazpnen 3. Ilpome:kyTouHas aTTecTanus
(3a4éT)
3.1 IMoarororka k 3auéry /3auét/ 8,85 | MO-1.0IIK- JI1.1
1 UA- JI1.2J12.1
2.0IIK-1 2.2
nJa-3.0IIK-
1
3.2 KonraktHas padora /KCPATT/ 0,15 | WUO-1.0IIK- JI1.1
1 UA- JI1.2712.1
2.0IIK-1 2.2
nJa-3.0I1K-
1

Pa3nen 4. 'eomeTpusi puMaHOBBIX
MHOrooopasmii




4.1 Onpenenenye puMaHoOBOH 2 WJ1-1.0IIK- J1.1
reometpun /JIex/ 1 UJ- JI1.2J712.1
2.0IIK-1 2.2
NJ-3.0I1K-
1
4.2 Omnpenenenne pumaHoBoit reomerpun /I1p/ 4 WJ1-1.0IIK- J1.1
1 Ul JI1.2012.1
2.0TIK-1 J2.2
NJ-3.0I1K-
1
4.3 Onpenenenue pumManoBoii reometpuu /Cp/ 8 WJI-1.0I1K- J1.1
1 Ul JI1.2012.1
2.0TIK-1 J2.2
NJ1-3.0I1K-
1
4.4 CornacoBaHHasi CBI3HOCTb B PUMaHOBOMH 2 WJI-1.0IIK- JI1.1
reometpuu /JIex/ 1 UJI- JI1.2J12.1
2.0TIK-1 J2.2
NJ1-3.0I1K-
1
45 CornacoBaHHast CBI3HOCTh B PUMaHOBOM 4 na-1.0I1K- JI1.1
reomerpuu /IIp/ 1 UJI- JI1.2J12.1
2.0TIK-1 J2.2
nJ-3.0T1K-
1
4.6 CornacoBaHHast CBI3HOCTh B PUMaHOBOM 8 Na-1.0I1K- JI1.1
reomerpuu /Cp/ 1 UJ- JI1.2J12.1
2.0TIK-1 2.2
nAa-3.0I0K-
1
4.7 Kpususzna B pumaHoBo# reomeTpun /JIek/ 3 Na-1.0IK- JI1.1
1 UJ1- JI1.2J12.1
2.0IIK-1 J12.2
na-3.0I0K-
1
4.8 Kpususzna B pumaHoBoii reometpun /IIp/ 4 NI-1.0I1K- J1.1
1 UJ- JI1.2J12.1
2.0IIK-1 J12.2
nAa-3.0I0K-
1
4.9 Kpususzna B pumanoBoii reometpun /Cp/ 8,3 NI-1.0I1K- J1.1
1 UJ- JI1.2J12.1
2.0IIK-1 J12.2
na-3.0I0K-
1
4.10 I'eonesnueckue u kparvaime /JIex/ 3 NI-1.0I1K- J1.1
1 UJ- JI1.2J12.1
2.0IIK-1 2.2
na-3.0I0K-
1
411 I'eonesnueckue u kparuaime /TIp/ 2 NI-1.0I1K- J1.1
1 UJ- JI1.2712.1
2.0IIK-1 2.2
na-3.0I0K-
1
4.12 I'eonesnueckue u kparvaime /Cp/ 8 NI-1.0I1K- J1.1
1 UJ- JI1.2712.1
2.0IIK-1 2.2
na-3.0I1K-
1
413 Bapuanuonnas teopust 2 na-1.0IK- J1.1
reone3nueckux /JIex/ 1 UJI- JI1.2712.1
2.0IIK-1 2.2
nJa-3.0I1K-

1




414 Bapuanuonnas teopust 2 4 WJ1-1.0IIK- J1.1 0

reonesmdeckux /IIp/ 1 UA- JI1.2J12.1
2.0IIK-1 2.2
NJ-3.0I1K-
1
4.15 Bapuanuonnas teopust 2 91 WJ1-1.0IIK- J1.1 0
reonesnueckux /Cp/ 1 UJ- JI1.2J12.1
2.0TIK-1 J2.2
NJ-3.0I1K-
1
Paznea S. Koncyabranuu
5.1 Koncynpranus no auctuiinae /Konc/ 2 0,6 | UA-1.0IIK- J1.1 0
1 UJI- JI1.2012.1
2.0TIK-1 2.2
NJ1-3.0I1K-
1
Pa3nen 6. [IpomeskyTouHasi aTTecTaus
(3x3aMeH)
6.1 IMoxroroBka k sk3aMeHy /OK3aMeH/ 2 34,75 | U1-1.0IIK- JI1.1 0
1 UJI- J11.2012.1
2.0TIK-1 2.2
nJ-3.0T1K-
1
6.2 Kontpons CP /KCPATT/ 2 0,25 | U1a-1.0TIK- JI1.1 0
1 JI- J11.2712.1
2.0TIK-1 2.2
nJ-3.0T1K-
1
6.3 KonrakrtHast pabora /KoncOk/ 2 1 Na-1.0IK- JI1.1 0
1 N1- J1.2J12.1
2.0IIK-1 2.2
WJ-3.0I1K-
1

5. ®OHJ] OLEHOYHBIX CPEJCTB

5.1. IosicHuTEILHASI 3aIIMCKA

1. Haznauenue ¢oHza o1leHOUHBIX cpecTB. OLEeHOYHbIE CPECTBA NMPEIHA3HAUCHBI TSI KOHTPOJIS U OLICHKU 00pa30BaTeNIbHBIX
JOCTHXKEHUH 00y4arolIixcs, OCBOUBIIMX MMPOrpaMMy YUEOHOM TUCIUILTHHBI «[ '€OMETpus MaAKKMX MHOr000pa3uid U TEH30PHBIH
aHaIM3».

2. ®oHJ OLEHOYHBIX CPEACTB BKIIOUACT BBOJAHBIM TECT, 4 TECTA TEKYIIET0 KOHTPOJISL, KPUTEPUHU OLIEHUBAHMS 1 BOIIPOCHI
MIPOMEKYTOYHON aTTecTaluy B hopMe 3aueTa 1 IK3aMeHa.

5.2. OueHouHble cpeACTBA JJIs TeKYLIEero KOHTPOJIS

O1eHOYHBIE CPEACTBA ISl BXOAHOTO KOHTPOJIS MpuBeAeHs! B [Ipunoxennn -- BBOIHBIN TECT.
O1ieHOYHBIE CPEACTBA JUIsl BXOAHOTO KOHTPOJIs mpuBeaeHbl B [Ipunoxennu -- Texymumii Tect 1.
O1ieHOYHBIE CPEACTBA JUIsl BXOAHOTO KOHTPOJIs mpuBeaeHbl B [Ipunoxennu -- Texkymuii Tect 2.
O1ieHOYHBIE CPEACTBA JJIs1 BXOAHOTO KOHTPOJIs mpuBeAeHsl B [Ipunoxennu -- Texymumii Tect 3.
OrnieHOYHBIE CPEACTBA JUIsl BXOJAHOTO KOHTPOJIs MpuBeaeHbl B [Ipunoxennn -- Texkymuii Tect 4.
OrneHouHBIE CPEACTBA sl BXOTHOTO KOHTPOJISI puBeeHs! B [Ipmiokennn -- Kputepuu oneHUBaHMS.

5.3. Tembl nUCHbMEHHBIX PadoT (3cce, pepepaThbl, KypcoBbie padoOThI U JIP.)

He npenycmoTpenst

5.4. OueHo4uHbIe cpeacTBa IS MPOMEKYTOYHOI aTTecTalMuU

Bormpock k 3auety

1.Onpenenenne riagKoro MHOroo0pasus

2.IIpumeps! TITagKuX MHOT000pasnii.

3.KacarensHoe npocTpaHcTBO U An(depeHinal.
4.BexTopHBIE MOJIAL.

5.ITogmHOTr006pa3ms 1 TeopemMa 0 HesIBHOH (YHKIIHH.
6.Knaccnpukanust onHOMEpHBIX ¥ JBYMEPHBIX MHOIOOOpa3Hi.
7.®@ynkuus Mopca.

8.HeBbIporkieHHbIE KPUTHYECKHE TOYKH.

9.Teopema Mopca.




10.Ten30p u TeH30pHOE MOJIE.
11.Ten3opHoe pou3BeACHUE U TEH30pHAas anreopa.
12.Bremnnii tuddepenmmann.

KpI/ITepI/II/I OLICHUBAHUA JId 3a4€Ta

3auteHo [laroTcst ¢ 00BSICHEHHSAMU BCE ONpPEENICHNs, YTBEPIKACHNS TeopeM, popmyibl. [IpuBoasTCs ormyecku crporue
JIOKa3aTeNbCTBA TEOPEM U BBHIBOABI (DOpMYII.

WJIN [arotcs 6e3 ueTkux 00bsSICHEHUSIMH OINPE/IeTICHNUS, YTBEPXKICHUS TeopeM, GpopMyinsl. [IpuBoasTes

9JIEMEHTHI JIOKA3aTeIbCTB TEOPEM M BBIBOJIOB (DOPMYIT.

He 3auteHo [latorcst Oe3 ueTknx 00BsSCHEHUSMU ONpPE/IeTICHNUS, YTBEPKICHUS TeopeM, GpopMyisl. [IpuBoasTes
OT/IENbHBIE BEIPA)KEHUSI BMECTO JJOKA3aTEIbCTB TEOPEM H BBIBOJIOB (DOPMYIIL.

Bonpock! k ak3ameny.

1.0npenenenyne riajkoro MHOrooopasusi.
2.IIpumepsl TIaKUX MHOr00Opasuii.
3.PumaHoBa MeTpuKa.

4.CBsI3HOCTh HA MHOT000pa3Hy.
5.TeH30pbl KpUBU3HBI U KPYyYEHUSL.
6.1TapautenbHbli IepeHoc.

7.CBs3HOCTD JleBU-UUBUTEIL.

8.PumanoBa KpuBHU3HA.

9.I'eone3nyeckasi puMaHOBa MHOT000Opasusl.
10.ITons Sxo0wu.

11.ITosHBIE pUMaHOBBI MHOTOOOPa3HSL.
12.IIpocTpaHCTBO MyTel MHOr0o0pasus
13.®opmyna nepBoit BapHaIHH.
14.®@opmyna BTOpOH BapHaLlUH.

Kpurepuu onieHnBaHMs 711 9K3aMEHa

5(otamnuHo) latoTcs ¢ 0OBICHEHUSIMH BCE OIPEASICHUsS, YTBEPKICHHUS TeopeM, hopMyisl. [IpuBonsaTcs sormyecku

CTpOrHe JOKa3aTebCTBA TEOPEM U BBIBOIBI (POPMYIL.

4(xopom1o) Jlarotcst ¢ 0OBACHEHUSIMU BCe ONPENeTIeHNs, YTBEpKICHHS TeopeM, (popmynsl. [IpuBonsaTcs yacTHaHO

JIOTUYECKH CTPOTHE TOKA3aTEIbCTBA TEOPEM U BBIBOIBI (hOpPMYII.

3(ynosi.) atoTcs ¢ OOBSACHEHHUSIMHU BCE ONPENENICHUs, YTBEPKICHHUA TeopeM, GopMyIbl. [IpuBOAATCS OTACNBHBIE BBIPasKEHHS
BMECTO JI0Ka3aTeIbCTB TEOPEM U BBHIBOIOB (OPMYIL.

NJIN [atotcs Ge3 ueTkux 00bICHEHUSMH ONPEETICHUS, YTBEpKAeHHs TeopeM, hopMyibl. [IpUBOAATCS DIIeMEHTHI
JI0Ka3aTeIbCTB TEOPEM U BBIBOJIOB (pOPMYIL.

2(meynosi.) Harorcs 0e3 4eTknX 0OBSICHEHISIMHE OTIPEIEIICHUs, YTBEPKACHUS TeopeM, popmynsl. [IpuBoasrcs

OTZCTbHBIE BRIPAKEHNS BMECTO JIOKA3aTENBCTB TEOPEM U BBIBO/IOB (hopmyi.

6. YYEBHO-METOANYECKOE 1 TH®OPMAIIMOHHOE OBECIIEYEHUE JUCIUIIIMHBI (MOAYJIS)

6.1. Pexomenayemas jautepatypa

6.1.1. OcHoBHas JuTepaTypa

ABTOpBI, COCTaBUTENH 3arnaBue H3narenscTBO, TO On1. aapec
JI1.1 | Maudpemo mo, PumanoBa reomeTpust: yaeOHOe Tocodue Wkesck: Perymspuas | https://www.iprbookshop.r
Iepmosoii H. T, M XaOTHYECKast u/69367.html
Bazaiikuna S1. B. nuHaMuKa, HCTUTYT
KOMITBFOTEPHBIX

uccienoBanui, 2015

JI1.2 | Cangpaxora E. B, Juddepentmanbasie HOpMBI Ha TTAIKAX Mocksa: HUAY https://e.lanbook.com/book
Cymun E.B. MHOT000pa3usx: yaeOHoe mocodue MHOH, 2014 /103230
6.1.2. /lonoJIHUTE/ILHASI JIUTEPATYPA
ABTOpBI, COCTABUTENIN 3arnaBue W3 narenscTBO, TOI 1. agpec
JI2.1 |Kompakos b. b. YeTbIpexMepHBIE TICEBJOPIMAaHOBBI Kazanb: KOV, 2015 | https://e.lanbook.com/book

OIHOPOIHBIE MPOCTPaHCTBA: MOHOTpadus /72822



https://www.iprbookshop.ru/69367.html
https://www.iprbookshop.ru/69367.html
https://e.lanbook.com/book/103230
https://e.lanbook.com/book/103230
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J2.2 | Moxeii H. T1. TpexMepHbIe H30TPOIHO-TOYHBIE OHOPO/IHBIE Kasaup: KOV, 2015 | https://e.lanbook.com/book
MIPOCTPAHCTBA U CBSI3HOCTH Ha HUX: /72821
MoHorpadus
6.3.1 IlepeyeHb NporpaMMHOro odecneyeHust
6.3.1.1 [ Adobe Reader
6.3.1.2 | Kaspersky Endpoint Security ams 6usuneca CTAHIAPTHBIM
6.3.1.3 | MS Office
6.3.1.4 | sIunexc.bpaysep
6.3.1.5| Moodle
6.3.1.6 | LibreOffice
6.3.1.7| PE1 OC
6.3.1.8 | MS Windows
6.3.2 IlepeueHb MHGOPMALMOHHBIX CIIPABOYHBIX CHCTEM
6.3.2.1 | DnexTpoHHO-OMOIMOTEYHAs cucteMa IPRbooks
6.3.2.2 | basa maHHBIX «NeKTpoHHAs OHONMMoTeKa ['OpHO-ANTalCKOTO rOCYAaPCTBEHHOTO YHUBEPCUTETA»
7. OBPA3OBATEJIBHBIE TEXHOJIOI'MA
rpoOIeMHas JeKIHS
8. MATEPUAJIBHO-TEXHUYECKOE OBECIIEYEHHUE JUCHUILUVIMHbBI (MO Y JIS)
Homep ayauropuun | Hasnauyenue OcHOBHOe OCHallleHHe
207 b1 JlekuroHHast ayauropus. Y dyeOHast VYueHuueckas 10CKa, MPOSKTOP, IKPaH, CUCTEMHBIH OJIOK,
ayANTOpUS [Vl TIPOBEICHUS 3aHITHH MOCaJI0YHbIE MECTA 00Y4aIOIIUXCs (110 KOJINYECTBY
JIEKIIMOHHOT' O TUTIA, 3aHATUI CEMUHAPCKOro | oOydaromuxcs), pabouee MECTO MPEroAaBaTeNs
THIA, KypCOBOI'O IIPOEKTUPOBAHUS
(BBITIOJTHEHUSI KYPCOBBIX pa0oT), TPYIIIOBBIX
U UHIUBHyaJIbHBIX KOHCYJIbTAalUH,
TEKYILET0 KOHTPOJIS U MPOMEKYTOTHOM
aTTecTaluu
209 b1 KommbroTepHsiii kinace. YueOHas aynuropusi | Pabouee mecto npenonaBatens. [locagounbie Mecta
JUTA TIPOBEICHUS 3aHATHH JEKIIMOHHOTO o0yuaromuxcs (TII0 KOIM4YecTBY obydaronuxcs). MapkepHas
THIA, 3aHATUH CEMHHAPCKOT0 TUIIA, ydeHHUYECKast JOCKa, IKpaH, MyJIbTUMETUAIIPOEKTOP,
KypPCOBOI'O IIPOEKTUPOBAHNUS (BBIITOTHEHHS KOMITBIOTEPBI € 1OCTYNOM B VIHTEpHET
KYPCOBBIX Pa0oT), TPYIIIOBBIX U
HMHIUBUYaJIbHBIX KOHCYJIbTALUH, TEKYIIETO
KOHTPOJISI ¥ IPOMEKYTOIHON aTTeCTalUH.
[omerenune a1t CaMOCTOATEIBHOM PabOTHI
220 b1 Y4eOHast ayquTOpHs Al IPOBEICHUS Y4eHndeckast J0CKa, MOCAI0YHBIE MECTa 00yJaromuxcs (1o
3aHATHH JIEKINOHHOTO THIIA, 3aHATHI KOJIMYECTBY 00ydaromuxcsi), pabouee MECTO IpenojaBaTess
CEMHHAPCKOT'0 THIIA, KYpCOBOTO
MIPOEKTUPOBAHUS (BBIIOTHEHHUS KYPCOBBIX
paboT), TPYIIIOBHIX U WHANBUAYAITBHBIX
KOHCYNbTAIUH, TEKYIIEro KOHTPOJIS U
MIPOMEXYTOUHOM aTTecTaluu

9. METOANMYECKHME YKAZAHUA NJIAA OBYYAIOIIUXCSA IO OCBOEHHUIO TUCIIUIIJIMHBI (MO YJIS)

Jleximu, ¢ OAHOM CTOPOHBI — 3TO OJIHA U3 OCHOBHBIX ()OPM yIEOHBIX 3aHSITHI B BRICUINX YUCOHBIX 3aBEACHHUSIX, TIPEACTABIISIONIAs
c000# CHCTEeMAaTHIECKOE, MOCIICIOBATEIBHOEC YCTHOE U3II0KEHUE MPEMOaBaTeNIeM OMPEACICHHOr0 pa3ieia KOHKPETHON HAYKH HIIH
Y4eOHOM JUCHIUILTUHEIL, C IPYTroi — 3T0 ocobas popMa caMOCTOATENLHON pabOThI ¢ y4eOHBIM MaTepuaioM. JICKIHs HEe 3aMEHSIeT
c00O# KHHUT'Y, OHA TOJIBKO MOATATKUBACT K HE, PACKPBIBASI TEMY, IPOOJIEMY, BBIICISS [J1aBHOE, CYIIIECTBEHHOE, HA YTO CIICAYET
00paTHTh BHUMaHHE, yKa3bIBACT IIYTH, KOTOPBIM HYXKHO CJI€H0BATh, JOOUBAsCh MTyOOKOr0 IIOHMMAHUS IIOCTABICHHON MPOOIEMEI, a
He 00IIel KapTHHBIL.
Pabora Ha eKINH — 3TO CIIOXKHBIN TPOIIECC, KOTOPBIH BKITIOUAET B ce0s TaKMe dJIEMEHTHI KaK CITyIIaHHe, OCMBICTIEHHE H COOCTBEHHO
KOHCIEKTHpOoBaHKe. J[JIst TOro, 9TOObI JIEKIHS BHIIONHIIIA CBOE HA3HAYEHHUE, BAYKHO MOATOTOBHUTHLCS K HEH U ee 3aIicH emle 10
MPUXO/Ia MPEoAaBaTessi B ayAuTopuio. be3 3Toro nanpHeiiniee BOCIPHUATHE JISKIIMA CTAHOBUTCS CIIOKHBIM. JISKIHS B yHUBEPCUTETE
paccuyrTaHa Ha MOATOTOBJICHHYIO ayauTopuio. [IpemoaaBarens u3naraer 1000 BOIPOC, OPHEHTUPYSICh HA T 3HAHMUS, KOTOPHIC
JIOJDKHBI OBITh y CTYICHTOB, YCBOMUBILMX MaTepHall BCEX MPEbIIYIIUX JIEKIHil. Ba)KHO HAYIUTHCSI CITYIIATH PEMOAABATENS BO BPEMs
JICKIWH, TTOICP)KUBATH HEIPEPHIBHOC BHUMAHHE K BBICTYIIAOIIEMY.
OpHaKo, OJHOTO CITyIIaHHs HeAoCcTaTouHO. HeoOXoamMo (GpHKCHPOBATh, 3alCBIBATh TOT IIOTOK WH(OpMALUK, KOTOPBIH coobmaeTcs
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BO BpEMsI JICKIINU — HAYYUTHCSI BECTU KOHCIICKT JICKIWH, I'1C (l)OpMyJ'II/IpoBaJ'II/ICL OBl HanboJIee BaXKHBIC MOMCHTBI, OCHOBHBIC
TIOJIOXKCHUS, U3J1ara€MbIC JICKTOPOM. ﬂﬂﬂ BCACHUS KOHCIICKTA JICKIUH CICAYCT UCIIOJIb30BaTh TCTPA/b. Be)IeHI/IC KOHCIICKTa Ha
JINCTOYKAaX HEC PCKOMCHAYCTCs, IOCKOJIbKY OHU HC TaK y[[06HI)I B HUCIIOJIb30BAHNU 1 YaCTO TECPAIOTCA. HpI/I O(I)OpMJ'ICHI/II/I KOHCIICKTa
JICKITMKU H€O6XOZlI/IMO OCTaBJIATH MOJIA, TAC CTYACHT MOXCT 3allUCATh CBOU CcOOCTBEHHEIE MBICJIM, BO3BHUKAIOIMINE IMapauICJIbHO C
MBICJIIMU, BBICKA3aHHBIMHU JICKTOPOM, a TAKXKXC BOIIPOCHI, KOTOPBIC MOTI'YT BO3BHUKHYTH B IIPOLECCC CIIYIIaHUS, 4TOOBI MOJY4IUTh Ha
HUX OTBCTHI IIPHU CaMOCTOSTCIIBHOU npopa60TKe MaTepurajia JCKIOUH, Ipru N3y4CHNU peKOMeHHOBaHHOfI JIMTCPATYpPhI WIN
HCTIOCPCACTBCHHO Yy MPCIIOAABATEIIA B KOHIC JICKIUH. CocTaBiisist KOHCIEKT JICKIINH, CJICAYCT OCTABJIATH 3HAYUTEIIbHBIN HUHTCpBAJI
MCXKAY CTPOUKaAMU. DTO CBSI3aHO C TEM, 4YTO MHOI'/IA BOSHUKACT HCOGXO)II/IMOCTI) BIIMCAaTh B HCpBOHa‘iaJ'ILHLIﬁ TCKCT JICKIUU OAHY WJIN
HCECKOJIBKO CTPOYCK, MMCIOIIUX IMPUHIUITNAJIBHOC 3HAYCHUEC U MMOYCPITHYTHIX U3 APYTIUX UCTOYHUKOB. Paccrosinue MCXAY CTpOKaMH
HeOﬁXO)II/IMO TAKXKE JId IOAYCPKHUBAHUS CJIOB UJIH LCJIBIX TPYIIIL CJIOB (TaKOC MOAYCPKUBAHUC BbI3BIBACTCA HCO6XO)II/IMOCTI)IO
MpHUBJICYb BHUMAHHUC K JaHHOMY MECTY B TCKCTC IIPU [TIOBTOPHOM 1ITCHI/II/I). OOBIYHO MOAYCPKUBAIOT OIPCACIICHUS, BBIBOABI.

Takyxe Ba’KHO IIOJIHOCTBIO 0€3 BCAKMX H3MEHEHH BHOCHUTE B TETpab CXEMBbI, Ta6J'II/IIILI, YCPTEXKU U T.II., €CIIM OHU MPCATIOIAraroTCsa
B JICKIITMH. HJ'IH TOrO, 4TOOBI COBMECTHUTD MCXaHUYCCKYIO 3aITUCh C IMOYTHU JOCITIOBHBIM (I)I/IKCI/IpOBaHI/IeM HanboJIce BaXKHBIX
HOJ'IO)KeHPIfI, MOXXHO HUCIIOJIb30BAaTh CUCTEMBI YCIIOBHbBIX coxpameHI/HZ. B MEPBYIO OUCPCAb COKpAIIalOTCA JUIMHHBIC CJIOBA U TC, YTO
TIOBTOPSIOTCA B PCUH JICKTOpA Yalle BCETO. HpI/I 9TOM CaMO COKpali€HUue N0JI’)KHO OBITh IO BO3MOXKHOCTH KpaTKUM.

CemuHapckue (npakrudeckue) 3ansatus CaMmocrosTenbHas paboTa CTYICHTOB 110 MOATOTOBKE K CEMUHAPCKOMY (IIPAKTUUECKOMY )
3aHATUIO JIOJDKHA HAYMHATHCS C O3HAKOMJICHUS C TJIAHOM CEMHHAPCKOTro (MIPaKTHYECKOI0) 3aHATHS, KOTOPBIH BKIIIOYAET B ceOs
BOIIPOCHI, BBIHOCUMBIE Ha 00CY>KA€HHE, PEKOMEHJalluH I10 ITOJrOTOBKE K CEMHUHAPY (IIPaKTUYECKOMY 3aHSATHIO), PEKOMEHTyEMYI0
JUTeparypy k teme. M3ydeHue Matepuaia cielyeT HadaTh ¢ IPOCMOTpPa KOHCIIEKTOB JIEKLUH. BoccTaHOBUB B mamsiTi MaTepual,
CTYZIEHT IPUBOJUT B CUCTEMY OCHOBHBIE IIOJIOXKEHUS TEMBI, BOIIPOCHI TEMBI, BBIIENAS B HEH TIIaBHOE U HOBOE, HA YTO 00pallaloch
BHUMAHME B JIEKIUU. 3aTeM CIIEJyeT BHUMATEJIbHO IPOUYUTATh COOTBETCTBYIOLIYIO IVIaBY YueOHHKA.

s Gonee yriryOGIeHHOrO N3ydeHHs BOIIPOCOB PEKOMEHIyeTCsl KOHCIIEKTUPOBaHUE OCHOBHOM U JIOIOJIHUTEIBHOM JINTEPaTypBI.
Uutas peKOMEHA0BaHHYIO JIUTEPaTypy, HE CTOMT MACCUBHO MPUHUMATh K CBEACHHIO BCE HAIIMCAHHOE, CIEAYET aHAIU3UPOBATh TEKCT,
JyMaTh HaJl HUM, 3TOMY CIIOCOOCTBYIOT 3aITUCH I10 XOJy UTE€HHs, KOTOpbIE IPEBPAIAlOT YTEHHE B IIPOLEcC. 3allucu MOTYT BECTUChH B
pa3nu4Hoil hopMe: pa3BepHYTHIX U NPOCTHIX IJIAHOB, BBIIHUCOK (TE3UCOB), aHHOTALUH 1 KOHCIIEKTOB.

ITonoGpaB, oTpaboTaB MaTepual U YCBOUB €0, CTYACHT JIOMKEH HadaTh HETIOCPEACTBEHHYIO [TOATOTOBKY CBOETO BBICTYIUIEHHS Ha
CEMHUHAPCKOM (IIPAaKTHYECKOM) 3aHSITUH ATl 4ETo CeAyeT POoAyMaTh, Kak OTBETUTH Ha KaXKbIil BOIIPOC TEMBI.

ITo xaxxpoMy BoIpoOCy IUTaHa 3aHATHH HEOOXOAUMO MOATOTOBUTHCS K YCTHOMY cO00LIeHuUIO (5-10 MUH.), OBITH FOTOBBIM IPUHATH
y4yacTue B 00CYX/ICHHH U JIOTIOTHEHUH JIOKJIAZI0B U COOOIICHUH (10 5 MHH.).

BeicTymnieHne Ha CeMHHApPCKOM (IPAKTHYECKOM) 3aHITHU JOJIKHO YIOBJIETBOPATH CAEAYIOMIUM TPeOOBaHHSAM: B HEM U3JIararoTcs
TeopeTHYeCKHe MOAXOJBI K PACCMAaTPUBAEMOMY BOIPOCY, AAETCsI aHAIIN3 MPHHIIUIIOB, 3aKOHOB, TIOHATHUI 1 KaTerOpuii;
TEOpETUYECKHE MON0KEHHS MOAKPEILIAIOTCS (paKTaMH, IPUMEpPaMH, BBICTYIIIEHHE JOKHO OBITh apTyMEHTHPOBAHHBIM.

CamocrosiTenpHast paboTta 00y4yaronmxcsi— 3TO IIaHupyemast yaeOHas, yaeOHO-UCCIIe10BaTENbCKasl, HAyYHO-HCCIIEA0BATEIbCKAS
paboTa, BEIIONHsIEMAas: BO BHEAYAUTOPHOE BPeMs 110 3a]aHHIO U IIPU METOAMYECKOM PYKOBOJCTBE IperoaaBares, Ho 0e3 ero
HETIOCPEACTBEHHOr0 y4acTHsI.

O0beM caMOCTOATEBHOI paboThI onpenensercs y4eOHbIM IJIAHOM OCHOBHO# MPO()eCCHOHANBHOW 00pa30BaTEeIbHOUITPOrPaMMBbI
(OIIOIT), paboueii mporpaMMoi JUCIUILTUHBI (MOYJIS).

CamocrosiTenbHasi paboTa OpraHu3yeTcsi U IPOBOAMTCS C 1B (POPMUPOBAHHS KOMITETCHIIU, TOHUMAEMbIX KaK CIIOCOOHOCTh
MIPUMEHSTh 3HAHWS, YMEHHS M JIHYHOCTHBIE KauecTBa IJIsl YCHEITHON PAKTHUECKOM AESTENbHOCTH, B TOM YHCIIE:

- opmMupoBaHUs YMEHHUH 1O MMOMCKY U MCIIOJIB30BAHUIO HOPMATHUBHOM, TIPABOBOM, CIIPABOYHOM M CHICLIUATIBHON JINTEPATYPHI, a
TaKKe IPYrUX HCTOYHUKOB HH(OPMAIHY;

- KAUECTBEHHOI'0 OCBOCHUSI U CUCTEMATH3aLUH HOMyIEHHBIX TEOPETHUECKUX 3HAHUM, X YIITyOJISHUs U paclIupeHus o
IIPUMEHEHHUIO Ha YPOBHE MEXKIIPEAMETHBIX CBSI3EH;

- (hopMHUpOBaHHSL YMEHUS IPUMEHSTH ITOy4eHHbIE 3HAHUS Ha MIPAaKTHKE (B MPOQEeCCHOHANBHOM IeITebHOCTH) U 3aKPETICHUs
MIPAaKTHIECKUX YMEHHH 00yJaromnuxcs;

- pa3BHUTHS MO3HABATENBHBIX CIIOCOOHOCTEN, (POPMUPOBAHUS CAMOCTOSTENEHOCTH MBIIIIEHUS 00YJaIOIINXCSL;

- COBEpILICHCTBOBAHUS PEUEBBIX CIOCOOHOCTEH 00yJarOIIUXC;

- (hopMupOBaHHS HEOOXOAUMOrO YPOBHSI MOTHBALIMH OOYUYAIOIIUXCS K CUCTEMAaTHYECKOH paboTe sl MOoay4YeHHs 3HAHUH, YMEHUH 1
BJIaJICHUH B IEPHO yIeOHOT0 ceMecTpa, aKTUBHOCTH 00yJaroNIuXcsl, TBOPUECKON HHUIIUATUBEI, CAMOCTOSTENEHOCTH,
OTBETCTBEHHOCTH U OPTaHU30BaHHOCTH;

- opmupoBaHus crioOCOOHOCTEN K CAMOPA3BUTHIO (CAMOTIO3HAHMIO, CAMOOIPE/IEIICHHIO, CAMOOOPA30BAHHUIO,
CaMOCOBEPLICHCTBOBAHHIO, CAMOPEATIM3ALIIH M CAMOPETYIISILIHN );

- Pa3BHUTHS HAyIHO-HCCIIE0BATENILCKUX HaBBIKOB;

- Pa3BHUTHS HABBIKOB MEKIMIHOCTHBIX OTHOLIEHH.

K camocrostenbpHo# pabore Mo qucuuIuinHe (MOAYIII0) OTHOCSTCSA: MPOpabOTKa TEOPETHYECKOro MaTepralia AUCIATUINHBI
(MOZyJIs1);TOArOTOBKA K CEMUHAPCKUM M MIPAKTUUECKUM 3aHATHSM, B T.4. MOJTOTOBKA K TEKYILEMY KOHTPOJIIO YCIIEBaEMOCTH
o0yuaromuxcs(TeKyIias aTTecTalys); MOAroTOBKa K JIA00OpaTOPHBIM paboTaM; MOArOTOBKA K IPOMEKYTOUHOW aTTeCTaluH (3a4éram,
JK3aMeHaM).

Bunpl, popMbl U 00BEMBI CAMOCTOSATEILHON Ppab0ThI 00 yJarOIIUXCATIPH U3YICHHH AUCITUTUTAHBI (MOIYIIST) ONPEICISFOTCS:

- coziepKaHNeM KOMITeTeHINH, (POPMHUPYEMBIX TUCIUIITNHON (MOIyIIeM);

- crienuQ UKo AUCIUILTHHBI (MOAYIIST), IPHUMEHSAEMBIMI 00pa30BaTeIbHBIMI TEXHOIOTHSMY;

- TpynoeMkocTsio CP, mpemrycMoTpeHHOH yaeOHBIM MIIaHOM;

- YpOBHEM BEICIIET0 00pa30BaHNA (OakalaBpHart, CIIENHAIHTET, MaTUCTPATypa, aclupaHTypa), Ha koTopoM peammsyercs OITOIT;
- CTENICHBIO MTOJATOTOBIEHHOCTH 00YJaOIINXC.
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BBoaHLBIH TecT
1. lans! nBa Bekropa (1;2;3) u (3;0;-1). Haiiti nx ckansipHoe Impon3BeaeHue

BeiOepure ouH OTBET:
a.?2
b.5
c.1
d.3
e.0

2.Haiiti BeKTOp CKOpOCTH K KpHBOii (1, 2t, Sin t) B Touke ¢ mapamerpom t=0
BriOepuTe OJIMH OTBET:

a. Ipyro OTBeT

b. (1;2;-1)

c. (1;2;1)

d. (1;2;0)

3.

HaiTi AnuHy sekTopa (1:3;2).

BblﬁepHTE OOWH OTBET:
a 14

b. apyroi oTeeT

c. /15

d. /6

4. Yemy paBHa ["'ayccoBa kpuBH3HA eUHUYHON cepbl B EN3?
Bribepure oquH OTBET:

a.-1
b. dpyroii oteer
c.0
d.1



YEamMTE ypaBHEHWE 0OHONONOCTHOMD runep&onouaa

BuiOepuTE 0OMH OTBET:
azi+yt+z22=-1

bxl+y?—22=1
cel+yi+22=1

dz?+y?—22=-1

6.Kak onpenensiercst 'ayccoBa KpuBHU3HA MOBEPXHOCTH?
ki ko

ki + ko

ki /Ko

ki -ko

7. Kak ompenensercs cpeqHsisi KpUBU3HA TOBEPXHOCTH?
ki + ko

ki /k2

ki -k>

ki ka

8.BepHa m popMysta ISt TIONIa M Tpeyroabauka S = ah ?

He Bepna.

9.BepHa 1 (opMyaa st TUTOIIAIH IPSMOYToTbHIKa S = ab ?

Bepna

10.BepHa 1u popmyna ans obbema kyba S = as ?
Bepna.
Texymwuii Tect 1

1. [larte ompeneneHue r1agKkoro MHOrooOpasust

OrtBer:

2.5IBnsiercs mu AByMepHast cdepa IIagkuM MHOrooopasuem?



Her

He 3Haro

3.5IBnseTcs i TOBEPXHOCTh KOHYCA TJIaIKUM MHOT000Opa3uem?
Her
Ha

He 3naro

d d o
4.BepHo 11, uTo ornepatopsl audhepeHIIUpOBaHUS T2l gm 30T 0a3uc KacaTeIbHOTO ITPOCTPAHCTBA B MPOU3BOIILHOM TOUKE

MHOTI000pa3us pa3MepHOCTH N?

Bepuo

5.BepHo 11, 4TO KacaTesbHOE MPOCTPAHCTBO K MHOTOOOPa3UIo pa3MEPHOCTH N B MPOU3BOIBLHOW TOUKE SIBJISIETCS TUHEHHBIM
HpOCTPAHCTBOM?

Bepao

6.Yto o3nayaer obo3nauenue TM?
KacarenbHoe pacciioenre MmHorooopasust M
KacarenbHoe npocTpaHcTBO K MHOr0ooOpasuo M

He 3Haro

7.I'mankoe BEKTOPHOE I10JIE — 3TO

I'maaxmM BeKTOPHBIM moiieM X Ha TIIagkoM MHOrooOpasmu M Ha3pBaeTcs (yHKINS, COMOCTABILIIONIAS  KaXKIOH Touke P u3 M
KacaTeJbHbIH BekTop X(P) B 9TOH TOYKE M YIOBJIECTBOPSIONIHMIA YCIOBHIO TIIAIKOCTH.

I'maaxmM BEKTOPHBIM MoJIleM X Ha TIIagkoM MHOroo0pasmu M Ha3pBaeTcs (yHKINS, COMOCTABIAIONIAS KaXKIOH Touke P u3 M
KacatesbHbIi BekTop X(p).

Hpyroii orBer

8.Kakoii n3 HIbKe MPUBENEHHBIX PABEHCTB SBIISIETCS CBOWCTBOM KOMMYTAaTOPOB BEKTOPHBIX ITOJIEH?
[XY]=-[Y.X]
[XYI=[Y.X]

[X,Y]=0

9.5Bnsiercs m muct MEOMyca OprHeHTHpYeMbIM MHOT000paznem?



Her

Ha

He 3Haro

10.Mo>HO 71 KOMIIAKTHOE TJIaJIKO€ MHOr000pasue BIOXKHUTh B R™Q pu JoctaTouHo Oombiiom (?

Ha
Her

He 3naro

Texymmii Tect 2
1.BepHo 5, 4To ist TUHEHHOTo ByHKIMOHANa W: V --> R BeinomnHsercs cBoitctBo W(X+Y) = w(X) + w(Y)?

Bepuo

2.BepHo 51, 4TO TS THHEWHOTO ByHKIHOHANAa W: V --> R BhImosHseTcst cBoiictBo W(aX) = aw(X)?

Bepao

3.5IByIsieTcs JIn MHOXECTBO JIMHEHHBIX ()YHKIIMOHAIIOB JIMHEWHBIM IPOCTPAHCTBOM?
Ha
Her

He 3Haro

4.JTatb onpesienieHre TeH3opa panra (r,S)

5.BepHop Ji1, 9TO pa3MEpHOCTh MPOCTPAHCTBA TEH30pOB panra (I,S) N-MepHOTO MHOr000Opasust B IIPOU3BOJIBLHOM TOUKE paBHA
n™{r+s}?

Ha

Her

He 3Haro

6./latp onpenenenue BHemHeH quddepeHnmanbHON GOopMBI

7.Yt0 Takoe BHemHee auddepeHnupoBanme?

8.BepHo 111, uTO BHEMHUH AuddepeHnan or nosHoro auddepeHipana paBeH Hylo?



Bepuo

9.BepHo 511, uTo BHENHUI quddepeHnnan oT BHEMHETo MU depeHIraty He paBeH HyIlo?

He BepHO

10.BepHo 11, uTo BHEIHUN AU depeHipail oT cyMMbl qudhepeHInanoB paBeH pasHoCTH AU QepeHraios?

He BepHO

Texymmii Tect 3

1. Yro Takoe cBsi3HOCTH JIeBH-UMBUTHI puMaHOBAa MHOr000Opa3us?

Bel4MCnnTe cumeonsl KpucToddiena CBAZHOCTH JTIEBH-YHBWTLI ANA FEOMETPHUM C METPHKOH

ds® = (dz* + dy®) /v .

BbIYMCNUTE TEH30D KPMBW3HLI ANA rEOMETPHM C METDHKOﬁ

ds® = (dz* + dvy®) /v .

4. IlpuBenure cBOWCTBA €BKJINI0BA CKAJISIPHOTO MPOU3BEACHUS

5. Yro Takoe ppuMaHOBa METpUKa?

6. Uto Takoe puMaHOBO MHOrooOpa3zue?

7. Yro Takoe CBSI3HOCTh HA MHOTOOOpa3zun?

8. JlaTp ompeneneHne BeKTOPHOTO OIS, MAPaJUIEIEHOTO BJOIh TITaIKOW KPHBOKH






[laHa noBepxHOCTb
r=ucosv,y=usinv,z=1u

. HaiiTi rayccosy KpMBM3HY.

BbIGEPUTE OAWH OTEET:
a1

b. 2
c 12
d. 4

12.

[aHa NoBEpXHOCTh
T = UCosSY,y = usinv,z=1u

. HalTH CPEeaHIO KPHBW3HY.

BbifepuTe OWH OTBET.
a2

b. 4
c.0
d 1/2

e 1

Texymuii Tect 4

1. Bamucats METPUYCCKUI TEH30D I METpUKH AS"2=dx"\2+dy"2

2. 3amucaTh ypaBHEHHsI T€OJC3HUCCKUX TS METPHUKH dS"2=dx"2+dy"2

3. BamucaTh TEH30p KPUBU3HEI st MeTpUkH dS2=dx2+dy"2

4. ChopmyarpoBaTh CBOHCTBA pPUMAHOBON METPUKH

5. late onpeaenenns nomist SIkoOM st pUMaHOBa MHOTO00pa3ust

6. ChopmynupoBats Teopemy Purosa-Xormda



Kak 0D03HaYaETCA KOBAPMAHTHAA NPOM3BOAHAA BEKTOPHOMS NoNA Y No HaNpaeneHu X7

BeIGepuTe OQHH OTBET.
4. HEe 3HaK

b VyX

C. VX}’F

8. BepHo 11 chopMyIHpOBaHO OIpe/iesieHne METPHYECKOM NOMHOTHL: "MeTrprdeckoe nmpocTpancTBo (M,p) Ha3bIBa€TCS METPUUECKH
TIOJTHBIM, €CJIU JII00ast ITocIenoBaTeIbHOCTh Kol B 9TOM IpOCTpaHCTBE UMeEeT Tpesen”

Bribepure oMH OTBET:

Bepno
Hesepno
)
. DX(t)
BepHO K 3aNUCaHO YCNOBME NapannenkHOCTH BEKTOPHOTO Nona X(t) BAONL KpUBOH: —— = 07

BbIGEPUTE OIMH OTBET:
BepHo

HesepHo

10.

BepHo Ny, 470 Ha CBAIHOM PUMAHOBOM MHOMOOOPA3IMK PACCTOAHME MEXOY TOYKaMM ONPefenAeTCA qJDDM}'J'ICII:‘I p(p Q‘) = Tﬂf}:('}r}'?

BbIGEPUTE OOMH OTBET:
BepHo

HesepHo

Kpurtepuu ouennBanus

KpnTepnn OLleHUBaHMS [JIs DK3aMeHa U 3a4€Ta ¢ OlleHKOil

Omnenka Kputepun

S5(otmmuno) | HdaroTcs ¢ 0OBSICHEHUSME BCe ONpeeTeHNsI, yTBEpKACHU TeopeM, popmymsl. [TpuBonsaTcs
JIOTUYECKHU CTPOTHUE JOKA3aTEIbCTBA TEOPEM U BBIBOIBI (DOPMYIL.

4(xoporo) JaroTcs ¢ 00BSCHEHUSIMH BCE OIIPEIeNICHIS, YTBEPKICHUS TeopeM, popmynsl. [IpuBoasrcs
YaCTUYHO JIOTUYECKH CTPOTUE JOKA3aTEIbCTBA TEOPEM U BBIBOABI (HOPMYIL.

3(ymoBi.) JaroTcs ¢ 00BSCHEHUSIMH BCE OIpEeNICHIs, YTBEPKIeHUS TeopeM, Gpopmyisl. [TpuBomsarcs
OT/IENbHBIC BEIPAKEHNSI BMECTO JJOKA3aTEIHCTB TEOPEM H BBIBOJIOB (DOPMYIIL.

WNJIN HNarotcs 6e3 4eTKuX OOBSCHEHUSIMH ONPEACICHNUS, YTBEPKACHHS TeopeM, (popMyItEL.
[IpuBomATCS 37IEMEHTHI JOKA3aTEIBECTB TEOPEM U BEIBOIOB (HOPMYIL.




2(HeynoBi.)

Jarorcst 6e3 yeTkux OOBSICHEHUSIMH OIPEICIICHUsI, YTBEPXKICHHUS TeOpeM, (pOpMYIIbL.
[IpuBoxasTCs OTAETBHBIE BRIPAYKEHHUSI BMECTO JI0KA3aTENILCTB TEOPEM U BHIBOAOB (hOpMYyII.

KpuTtepnn oueHuBanmusi st 3a4eTa

Onenka

Kputepuu

3a4TeHo

Jarorcst ¢ 00BSICHEHUSIMH BCE OTPEAEIECHHS, YTBEPKACHUS TeopeM, Gopmynsl. [IpuBonsTes
JIOTHYECKH CTPOTHE JI0Ka3aTelbCTBa TEOPEM U BBIBOABI (DOPMYII.

Jarorcst ¢ 00BSICHEHUSIMH BCE OTPEAENIECHHS, YTBEPKACHUS TeopeM, Gopmynsl. [IpuBonsTes
YaCTHYHO JIOTUYECKH CTPOTHE JI0Ka3aTeNbCTBA TEOPEM U BBHIBOIBI (DOPMYIIL.

Jarorcst ¢ 00BbSICHEHUSIMH BCE OIPEEIICHUs, yTBEPKACHUsI TeopeM, popmynsl. [IpuBonstces
OT/IENbHBIE BEIPAKEHUSI BMECTO JJOKA3aTEIbCTB TEOPEM H BHIBOJIOB (DOPMYII.

WJIN [Jatorcs Oe3 ueTkux 00bCHEHUSMH ONPEEICHUS, YTBEPKICHUS TEOpEM, (OPMYIIBI.
[TpuBOAsTCS MEMEHTHI 10KA3aTeNILCTB TEOPEM U BBIBOIOB (hOPMYII.

He 3auteno

Jarorcst 6e3 4eTKuX OOBSICHEHUSIMH OIPEICTICHUsI, YTBEPIKICHHUS TEOpeM, POpMYIIbL.
[TpuBoASATCS OTAENBHBIEC BBIPAXKEHHS BMECTO JI0Ka3aTENILCTB TEOPEM U BBIBOAOB (hOpMYII.

Kpurtepun oueHMBaHMs /1 KOHTPOJIBLHOM padoThI

Ormenka Kpurepun
S(otanuno) | Jlaercs mONHOE pelIeHre BCeX 3aad, BO3MOXKHBI MEIIKHE HEO0UETHI.
4(xoporo) OpHa 3a7aya penieHa MoJHOCThI0, XOTS JOITyCKaloTCs MeNIKKe HeAo4eTsl. Bropas 3agaga
pelIeHa YaCTHYHO.
3(ymoBi.) 3amaun pemnieHsl yacTU4HO. [IpUBOAATCS MpaBUIIBHBIE XOIBI PEIICHUI.
2(neynosin.) | Pemenus Het. [IpHBOAATCS TONBKO OTAETbHBIE HECBSI3HBIE BHIPAYKCHHS.

KpnTepml OLICHUBAHUA 1JIsl TECTa

Omnenka Kputepun
S(otimmuno) | 91 — 100 GamtoB
4(xoporiio) 76-90 GaiioB
3(ymoBit.) 60 — 75 6amnoB
2(meynoBi.) | meHsine 60 OamioB




