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DeepajibHOE TOCYAAPCTBEHHOE O101KeTHOE 00pa3oBaTe/ibHOE YUpPesKIeHHe BbICIIEro 00pa3oBaHus
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N30paHHbIe BONPOCHI AJITreOpbl
paboyas nporpaMma JUCIHUILIAHBI (MOTYJIS)

3akperiena 3a kadenpoit kadenapa MaTeMaTHKH, GU3NKA U HHGOPMATHKH

YueOHblil m1aH 01.04.01_2022_643M.plx
01.04.01 MaTemartuka
KomnbsroTepHoe MOAEIMPOBAHUE U aHATTU3 B TECOMETPUU

Kpanuduxanus MarucrTp
Dopma o0yueHHs OYHast
OO0was Tpy10eMKOCTh 23ET
YacoB 1o y4eOHOMY IUIaHy 72 Bubl KOHTPOJISL B cEMeCTpax:
B TOM YHCIIC: 3a4etsl |
ayIUTOPHBIC 3aHATHUS 30
caMoCTOsITeNbHAs paboTa 32,4
4acoB Ha KOHTPOJIb 8,85

Pacnpe)lene}me YacoB TUCHUILIMHBI IO ceMecTpaM

Cemectp 1(L.1)
(<Kypc>.<CemecTtp Ha Kypce>) Utoro
Henens 12 2/6
Bup 3ansatuii vil PII vil PIl

Jlexum 12 12 12 12
[IpakTnueckue 18 18 18 18
Koncynprauuu (miist cryneHra) 0,6 0,6 0,6 0,6
Kontpons camocrostensHoi pabotel npu nposenenun 0,15 10,15 10,15 0,15
aTTecTaluu
Htoro ayx. 30 30 30 30
KonrakrtHas pabora 30,75 (30,75 (30,75 30,75
Cawm. pabota 324 (32,4 |32,4 |32,4
Yacel Ha KOHTPOJIb 8,85 (8,85 8,85 8,85

Hroro 72 72 72 72




MMporpavuy cociaBun(u): G{f
KanduAan (hsHKG-Mane MamuHeckiy Hayx, doienm, Paiizonarosa [amia Aman FarduiHOGHA g‘-‘}mﬁf’
v

PaGoyas nporpamMma JHCLHINHHb]
H3épanubie BONPockE AAredpsl

paspatoTana B cooTeTcTBHM ¢ BTOC:

enepanbHbli rOCYIAPCTBEHHBIA 06pa30BarenbHbIi CTaHIAPT BbICIIETO 0GpPA30BAHHA - MATMCTPATYPa 10 HANPABIEHHUIO NOATOTOEKH
01.04.01 MatemarHka (npukaz MunoGpHayku Poccuu oT 10.01.2018 r. Ne 12)

COCTABNEHA HA OCHOBAHMY YHEGHOI0 ana:
01.04.01 MaTemaTuka
YTBE[U/IEHHOTO YUEHbIM COBSTOM BY3a OT 26,12.2022 npotokon Mo 12,

Pafiouan nporpaMMa YTBEPKACHA Ha 3acefaHnH Kadeaps!
icadpeapa MATEMATHKH, PHIHKH H HHQOPMATHIH

MpoToxon ot 09.03.2023 npoTokon Ne g

W.0. 228, kadeapoii Bornanosa Pana AnexcaHapoBHa k5



Buzuposanmue PIIJI nis1 ncnonnennsi B ouepeHOM y4eOGHOM roay

Pabouas mporpaMma nepecMoTpeHa, 00CyKAeHa U 0100peHa s
ucronHenus B 2024-2025 yue6HOM roay Ha 3aceTaHuy Kadheapsl
Kadeapa MaTeMaTHKH, QU3NKHA U HHGPOPMATHKH

IIpoTokomor _ 2024r. Ne
3aB. kadenpoi u.o. bornanosa Pana AnekcanapoBHa

Buzuposanmue PIIJI x5 ucnonnnennsi B ouepeHOM y4eOGHOM roay

PaGouas nporpamma nepecMoTpeHa, 00CyXeHa U 0100peHa s
ucnonHeHus B 2025-2026 yueOHOM roay Ha 3aceiaHuu Kadenpbl
Kadeapa MaTeMaTHKH, QU3NKHA U HHPOPMATHKH

IIpoTokomor _ 2025r. Ne
3aB. kadenpoit u.o. bornanosa Pana AnekcanapoBHa

Busuposanue PII/I 1iist ucnosiHeHUs B 04epeIHOM Y4eOHOM roay

Pabouas nporpamma nepecMoTpeHa, 00CyXIeHa U 0100peHa st
ucnonHeHus B 2026-2027 yueOHOM rofy Ha 3acejaHuu Kadenpbl
Kadeapa MmaTeMaTUKHU, PU3NKU U MHPOPMATHKH

[Iporoxomor 2026 r. Ne
3aB. kadenpoit u.o. bornanosa Pana Anexcanaposna

Busuposanue PII/I niist ucnosiHeHUs B 04epeTHOM Y4eOHOM roay

Pabouas nporpamma nepecMoTpeHa, 00CyXJeHa U 0100peHa s
ucnoyiHenus B 2027-2028 yueOHOM roay Ha 3acefaHuy Kadeapsl
Kadeapa MmaTeMaTUKHU, PU3NKU U MHPOPMATHKH

[Iporokomor 2027r. Ne
3aB. kadenpoit u.o. bornanosa Pana Anexcanaposna



1. HEJIUX U 3AJAYU OCBOEHUSA U CIMITJINHBI

1.1

Lleau: hbopMupoBaHre CHCTEMATU3UPOBAHHBIX 3HAHUH 110 anredpe.

1.2

3adayu: pa3BuTHe 00IIEH MaTEMAaTHYECKON KYJIbTYPBI;, CO3/JaHIe MaTeMaTHIeCKOH 0a3bl JUI JaTbHEHUIIIETO
00yUeHHsI MATEMaTHKE; COBEPIICHCTBOBAHNE HABBIKOB MATEMATHYECKOTO U JIOTHYECKOTO MBIIIUICHUS; HAYYUTh
MAaTHCTPATOB MPOSIBIATH CAMOCTOSITECIBHOCT U TBOPUYCCKHIA MTOIXO/ B OBJIQJICHUN MATEMAaTHICCKAMU
JUCIUIUTMHAME;, HAYYUTh MAarUCTPAHTOB ONEPUPOBATH C KJIACCHYCCKUMU IMOHITHAMU alTreOphI.

2. MECTO JUCIHUIIJIMHBI B CTPYKTYPE OOII

Huka (pazgen) OOIL:

B1.0

2.1

TpeGoBaHus K NpeABapUTEIbLHOM MOATOTOBKE 00y4al0IIerocs:

2.2

I[I/ICIII/[HJIMHLI U MPAKTHUKMH, VI KOTOPBIX OCBOCHHUE JAHHOM JUCUMIIJIMHbBI (MOIIyJIﬂ) He00X0UMO KaK
npeaumecTreyrouiee:

2.2.1

Hay‘IHO-I/ICCJ'Ie)IOBaTeJ'H)CKaH pa60Ta (HOJ'Iy‘IeHI/Ie TNIEPBUYHBIX HABBIKOB Hay‘IHO-I/ICCHe,JIOBaTeHBCKOﬁ pa60T1>1)
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HaleHo-nezLaroqueCKaﬂ IIpaKTHKa

(MOJLYJIST)

3. KOMIIETEHIIMHX OBYYAIOIIEI'OCA, ®OPMUPYEMBIE B PE3YJIBTATE OCBOEHUSA JUCITUIIJIMHBI

OIIK-1: CnocoGeH (popMy/1HPOBATDH U PelIaTh AKTyaJbHble H 3HAYMMbIE IIP00/1eMbl MATeMATHKH

HJI-1.0IIK-1: CiocoGeH HaX0AMTh aKTyaJbHble U 3HAYHMbIE IPOOIeMbl MATEMATHKHU

3HaeT u YMEET HaXOJUTh aKTyaJIbHbIC U 3HAYUMBbIC HpO6J’I€MLI anre6pLI.

HN-2.0IIK-1: Cnocoben ¢popmMyInpoBaTh aKTyaJIbHbIe H 3HAYUMbIe MP00J1eMbl MATEeMATHKH

3HaeT u ymeeT (1)0pMyJ'II/IpOBaTI> AKTYyaJIbHbIC U 3HAUYHNMBbIC HpO6J’I€MLI MaTCMaTUKH.

HN-3.0IIK-1: CniocoGen pemiath aKTyaJdbHble H 3HAYUMbIE MPO0JIeMbI MATEMATHKH

3HAeT ¥ yMeeT pelaTh akTyalbHbIe U 3HaUUMbIe POOJIEMBI alreOphl, BIaieeT METOROJIOTHEH pelieHns anrebpandecknux 3a1ad.

4. CTPYKTYPA U COJIEP’KAHME JUCIAIIIMHBI (MOIY.JIsT)

Teopema o nuneitHON 3aBUCHUMOCTH. PaHT
MaTpHIIbI U €ro cBoiicTBa. Teopema o
6a3rcHOM MuHOpeE. /JIex/

1

Kon HaumenoBanue pasnenos u tem /Bua | Cemectp / | UacoB | Komneren- | Jluteparypa | Unte | Ilpumeuanne
| 3aHATHSA 3aHATHA/ Kvpc MU DAKT.
Pazpen 1. Teopus rpynn

1.1 AnreOpsl ¢ 01HON OMHAPHOM 1 2 WA-1.000K- [JI1.1 JI1.2J12.1 0 Bomnpocsr k
ainreOpandeckoil onepauueil. I'pynna, 1 - 3a4ETy.
aKCHOMBI TPYIIbl. MyTbTHIUIMKATHBHAS 2.0IIK-1 WnnuBunyansHa
u agautuBHas Gopma 3anucu. ['pymnmst na-3.0IK- s paborta.
KOHE4HbIe U OeckoHeuHble. [loarpymnma. 1 Kontponsnast
JlocTarouHble yCIIOBHS HOATPYIIIIbL. pabora 1.
Huxnnyeckue rpynmnsl. Hopmanbabie IIpunoxenne 1.
nenureny. Pakrop rpynmsl. JIeBsie u
MIPaBble CMEXKHbIE KJIACCHI.

/JTex/

1.2 I'pynma, akcnomsl rpymiel. ['pymmbt 1 2 NJ-1.000K- [JI1.1 JI1.2J12.1 0 Bompocsr k
KOHE4Hble U OeckoHeuHsle. [loarpymnma. 1 1nAa- 3a4€TYy.
JlocTtaTouHbie yCIOBHSI TOATPYIIIBL. 2.0IIK-1 WnnuBunyansHa
Iuxnnaeckue rpynnsl. HopmanbHbie N-3.0I1K- s paboTa.
nenmurenn. Paxtop rpymmsl. JIeBsie u 1 Kontponsnas
IpaBble CMexHBbIE Kiaccsl. /I1p/ pabota 1.

IIpunoxenne 1
1.3 AnreOpbI ¢ 0{HON OUHAPHO# 1 6 WA-1.000K- |J11.1 JI1.2J12.1 0 Bomnpocsl k
anrebpandeckoil onepanueil. I'pynna, 1 UA- 3a4eTy.
aKCHOMBI TpynIbl. MylbTUIUIMKATHBHAS U 2.0IIK-1 WunuBunyansHa
aaauTuBHas Gopma 3anucu. I'pymnmsl na-3.0I0K- s pabora.
KOHeuHble 1 OeckoHeuHble. [loarpynmna. 1 KonTponpaas
JlocTarouHblie yCIOBUS MOATPYIIIIHL. pabota 1.
Huknuyeckue rpynnsl. HopmanbHble IIpunoxenue 1
nenurenu. @akrop rpynmnsl. JleBsie n
IpaBble CMexHBbIe Kiaccel. /Cp/
Pazgen 2. Matpunsi. Onpeneauresn
2.1 Matpu1isl 1 oneparnyy HajJ MaTPUIIAMH. 1 2 NA-1.010K- [JI1.1 JI1.2J12.1 0 Bompocsr k
Omnpenenurens MaTpuiibl. MUHOp 1 1 UJI- 3a4ery.
anreOpanveckoe fonojaHeHue. JInneitnas 2.0IIK-1 KonTponsuas
3aBUCUMOCTbH CTPOK MaTpHUIbI (CTOJIOIOB). N-3.011K- pabora 1.

IIpunoxenne 1




2.2 [IpakTiueckoe 3ansTHe. MaTpuIls u 4 Na-1.010K- [JI1.1 JI1.2J12.1 Bompocsr k
onepauuy Haja MaTpuuamu. Onpenenures 1 UA- 3a4eTy.
MaTpuilbl. MUHOp U anredpandeckoe 2.0IIK-1 KonTponbuas
JonoiaHeHue. JInHeliHas 3aBUCUMOCTD NA-3.0I1K- pabora 1.
CTPOK MaTpulilsl (cToao1oB). Penenue 1 Tpunoxenue 1
CUCTEM JIMHEHHBIX ypaBHeHui. /I1p/

2.3 Pemenwne 3anau mo pazneny "Matpuisr . 8,4 | UA-1.0TIK- |JI1.1 JI1.2J12.1 Bompocsr k
Omnpenenurenu", HanMcaHue pedepara, 1 UA- 3aueTy.
MOJITOTOBKA K KOJUIOKBUYMY. /Cp/ 2.0IIK-1 KontponbHas

na-3.0I0K- pabora 1.
1 IIpunoxenne 1
Pa3znen 3. KoneuHoMepHbIe THHeiiHbIe
MPOCTPAHCTBA

3.1 JIuneiiHoe (BeKTOpHOE) IPOCTPAHCTBO. 2 NI-1.000K- [JI1.1 JI11.2J12.1 Bompocs! k
[Ipumeps TMHEHHBIX TPOCTPAHCTB. 1 - 3auery.
Jluneiinas 3aBUcUMOCTb. Teopema o 3.0IIK-1 KoHuTponbHas
NMUHEHOM 3aBucuMocTy. basuc n pabota 2.
pa3MepHOCTb JIMHEHHOTO POCTPAHCTBA. IIpunoxenue 1
Koopaunatst Bekropa. [Tpumepst 6a3ucoB.

[MonnpoctpaHcTBO U NHHEiHAsS 000I0YKa.
Ornepanny HaJl TUHEWHBIMI
npoctpancrBamu. M3omoppusm
JIUHEHHBIX POCTpaHCcTB. /JIek/

3.2 JIuneiiHoe (BeKTOpHOE) POCTPAHCTBO. 4 N-1.00K- [JI1.1 JI11.2J12.1 Bompocs! k
[Ipumepsr TMHEHHBIX TPOCTPAHCTB. 1 UJ- 3a4ery.
JIuneiinas 3aBucuMocTtb. basuc u 3.0IIK-1 KontponsHas
Pa3MepHOCTh JIMHEHHOTO MPOCTPAHCTBA. pabota 2.
Koopaunats! Bekropa. [Tpumepsr 6a3ucos. IIpunoxenue 1
[MoanpocTpaHCTBO U JHHEIHAS 0000YKa.

Omnepanuu HaJl TUHEHHBIMU
npoctpancTamu. M3omoppusm
JMHEHHBIX IpocTpaHcTB. /IIp/

33 Pemienue 3agau no pasaeny 6 NA-1.0I0K- |JI1.1 JI1.2J12.1 Bomnpocs! k
"KoneunomepHble TUHEHHbBIE 1 UJ- 3a4ery.
npoctpancrsa'. /Cp/ 3.0IIK-1 KoHnTponsHas

pabota 2.
IIpunoxenue 1
Pasnen 4. OpToronanbHble U
OPTOHOPMHPOBAHHBIE 0a3HCHI
€BKJIHI0BOI0 MPOCTPAHCTBA

4.1 HopmupoBannoe npoctpaHcTBO. 2 Na-1.010K- [JI1.1 JI1.2J12.1 Bompocsr k
OproronanbHocTh. OpTOrOHANBHBIN 0a3uc 1 UA- 3aueTy.

u ero cBoricTBa. Marpuua ['pama. /JIex/ 3.0IIK-1 KontponbHas
pabora 3.

4.2 HopmupoBannoe npoctpaHcTBO. 2 Na-1.010K- [JI1.1 JI1.2J12.1 Bompocsr k
OproronanbHocTh. OpTOrOHANBHBIN 0a3uc 1 UJ- 3aueTy.

u ero cBoricTBa. Marpuua ['pama. /TIp/ 3.0IIK-1 KontponbHas
pabota 3.
IIpunoxenne 1

4.3 Pemenwne 3anau mo reme "OpTOroHanbHBIE 4 Na-1.000K- [JI1.1 JI1.2J12.1 Bompocsr k
U OPTOHOPMHUPOBaHHbIE OA3UCHI 1 UAO- 3a4ery.
€BKJIMJIOBOTO IIPOCTPAHCTBA", TOATOTOBKA 3.0IIK-1 KonTponbaas
K KoJu1okBuymy. /Cp/ pabora 3.

IIpunoxenne 1
Pazpgen S. JInneiinbie onepaTopsl

5.1 Jluneitnslit oneparop. Onepanuu HaL 2 Na-1.000K- [JI1.1 JI1.2J12.1 Bompocsr k
JIMHEHHBIMU onepatopaMu. Martpuna 1 UA- 3a4ery.
JMHEHHOTro onepaTopa. [IpeoOpa3oBanue 2.0IIK-1 KonTponbaas
MaTpHIIbl JUHEHHOT 0 oneparopa. Snpo u na-3.0I0K- pabota 4.

00pa3 nuHEeHHOTo omeparopa.
WHBapuaHTHOE MONPOCTPAHCTRO.
CoOCTBEHHBII BEKTOP U COOCTBEHHOE
3Ha4YeHue JMHEHHoro oneparopa. /Jlex/

1

IIpunoxenne 1




5.2 Jluneitastit oneparop. Onepanuu Ha 4 NJ-1.000K- [JI1.1 JI1.2J12.1 Bompocsr k
JIMHEHHBIMU oneparopamMu. Martpuna 1 UA- 3a4eTy.
JTUHEHHOTro onepaTopa. [IpeoOpa3oBanue 3.0IIK-1 KonTponbuas
MaTpUIbl IMHEHHOro onepaTopa. Sapo u pabota 4.
00pa3 JTMHEHHOTO oreparopa. IIpunoxenne 1
VHBapuaHTHOE OANIPOCTPAHCTBO.

CoOCTBEHHBII BEKTOP U COOCTBEHHOE
3HaueHue JuHelHoro oneparopa. /Ilp/

53 Pemenwne 3anau mo reme "JIuneitapie 4 NJ-1.000K- [JI1.1 JI1.2J12.1 Bompocsr k
onepatopsl" /Cp/ 1 UJ- 3a4ery.

3.0IIK-1 KonTponbuas
pabota 4.
IIpunoxenne 1
Paznea 6. ’Kopnanosa ¢opma MaTpuubl
omeparopa.

6.1 ’KopnanoBa HopManbHas popMa MaTPHUILBI 2 Na-1.000K- [JI1.1 JI1.2J12.1 Bompocsr k
oneparopa. [IpuBeneHne MaTpuisl k 1 UJ- 3a4ery.
)opaaHoBoii ¢popme. /Jlek/ 3.0IIK-1 KontponbHas

pabota 5.
IIpunoxenne 1
6.2 [IpuBenenne MaTpuIlb! K KOPAAaHOBOU 2 NJ-1.000K- [JI1.1 JI1.2J12.1 Bompocsr k
dopwme. /TIp/ 1 UJ- 3a4ery.
3.0IIK-1 KonTponpuas
pabota 5.
IIpunoxenne 1
6.3 Pemenwne 3anau mo reme "YKopranosa 4 NJ-1.000K- [JI1.1 JI1.2J12.1 Bompocsr k
¢dopma mMaTpuLsl oneparopa” /Cp/ 1 UA- 3a4ery.
3.0IIK-1 KonTponbuas
pabora 5.
IIpunoxenne 1
Pazgen 7. Koncyabranun
7.1 Koncynbranus no aucuuruinbe /Konc/ 0,6 | UJO-1.0TIK-
1 UA-
2.0IIK-1
na-3.0I0K-
1
Paznen 8. IIpomeskyTouHas aTrecTanusi
(3auéT)
8.1 IMoaroroBka k 3auéty /3auér/ 8,85 | NA-1.0IIK-
1 UA-
2.0I1K-1
NA-3.0I1K-
1
8.2 Konrakthas pabora /KCPATT/ 0,15 | UO-1.0IIK-
1 UA-
2.0IIK-1
NA-3.0I1K-

1

5. ®OHJ OHEHOYHBIX CPEJICTB

5.1. IlosicHuTeILHAS 3aIIMCKA

1. Haznauenue (1)0H,Ha OLCHOYHBIX CPCACTB. OHCHO‘IHBIe CpeAcCTBa Np€AHA3HAYCHBI NJIsI KOHTPOJIA U OLICHKU 06paSOBaTeJ'II:HLIX

JTIOCTHXKEHHI 00yYarOIIUXCsl, OCBOMBILUX MPOrpaMMy y4eOHON AUCIMIUTHHBI «30paHHbIE BOIPOCHI aareOpbi».

2. ®OH/1 OLIEHOYHBIX CPEJICTB BKJIIOYAET KOHTPOJILHBIE MAaTePUAIIbI JIJIs IPOBEACHUS TEKYIEro KOHTPOJIs B (hOpMe HHAUBUIYAILHOTO
3a7aHus, KOHTPOJIBHBIX paboT, a Takoke IS MPOMEKYTOYHOM aTTecTalliy B popMe BOIIPOCOB K 3a4ETy.

5.2. OueHo4YHbIe CPeACTBA AJIsl TEKYLIEro KOHTPOJIst




WNupuBuayaneHbie 3ananus no pazaeny "Teopus rpynmn” (eMm. [Ipunoxenue 1).

Kpurepun onenku.

OtMmeTka «oTiarnuHo», 84-100%, noBeieHHBIH ypoBeHb. OOyuaromuiicss 00Hapy>KUJI BCECTOPOHHEE, CUCTEMAaTHUECKOe U Ii1y0oKoe
3HaHKE y4eOHO-IIPOrpaMMHOTO MaTeprala, yMEHHe CBOOOIHO BBIIOIHATE 3aJaHUs, IPEIyCMOTPEHHBIE NPOrPaMMOH, YCBOWIT
OCHOBHYIO JIUTEPATypy M 3HAKOM C JIONOJIHUTENbHON IUTEPATypPOi, PEKOMEHJOBAaHHOM IPOrpaMMOM AUCLUILINHBI, YCBOMI
B3aMMOCBSI3b OCHOBHBIX MOHSATHH JUCLMIUIMHBI B MX 3HAUCHHUU YIS IPUOOpeTaeMoi mpodeccu.

O1MmeTKa «xopouo», 66-83%, noporossiil ypoeHb. O0yuarouiicst 00HapyKUJl IOJHOE 3HAHUE y4eOHO-IPOrpaMMHOI0 MaTepuala,
YCIIEITHO BBIOJIHMI IPETYCMOTPEHHBIE POTPaMMOH 3aJaHus, YCBOWII OCHOBHYIO JINTEPATYPY, PEKOMEHIOBAaHHYIO IIPOrPaMMOit
JUICHUIUIMHBL, TI0Ka3aJl CUCTEMAaTHUECKUIl XapaKTep 3HaHUMU 110 JUCLUILUIMHE U CIIOCOOEH K UX CaMOCTOATEILHOMY IIOIIOJIHEHUIO U
OOHOBJICHHIO B XO/JI¢ JAJIbHEMIIIeH yueOHOU paOboThl M MPOPECCHOHATBHOMN e TEIbHOCTH.

OTMeTKa «yJOBIETBOPUTENBHOY, 50-65%, moporoBslil ypoBeHs. OOyuaromuiics 0OHapyxUl 3HAHUE OCHOBHOI'O yueOHO-
MIPOrpaMMHOT0 MaTepuana B 00bemMe, HEOOXOAMMOM IS TAJIbHEHIIeH yueObl U MpencTosieil paboThl 1Mo mpodeccru, CIpaBUIICS C
BBIIIOJIHEHUEM 3alaHUM, IPE1yCMOTPEHHBIX IPOrpaMMOi, 3HAKOM ¢ OCHOBHOM JINTEPaTYpOH, pEKOMEHI0BaHHOM IIpOrpaMMoi
JICIIUIUIMHEL, TOIYCKAaeT HETOYHOCTH, 001agaeT HEOOXOANMBIMU 3HAHHMSAMH ISl HX YCTPAHEHHMS 10Jl PYKOBOICTBOM.

OTMeTKa «HEYNOBIETBOPUTEIBHO», MeHee 50%, ypoBeHb He copMupoBaH. CTYIEHT He 3HAaeT 3HAUUTENIbHOM 4acTU NPOrpaMMHOr0
Marepuana, J0MyCKaeT CYyIECTBEeHHbIE OIMOKH, HE YMEET BBIIEIHUTh INIABHOE U AETaTh BEIBOJIBL.

KouTtpomnbHbie paboThI (CM. B IPUIOKEHUH 1).

KonrpomnbHas pabota Ne 1. Teopust rpynn. Matpunpl.

Kontponbnas padota Ne 2. KoHeuHOMEpHOE JIMHEIHOE MTPOCTPAHCTRO.

KonrponbHas pabota Ne 3. OpToroHaibHble 1 OpTOHOPMUPOBAHHBIE 6a3UCHI €BKINIOBA IIPOCTPAHCTBA.
Kontponbnas padota Ne 4. JIuHeiinble onepaTopbl

Kontponbnas padora Ne 5. JKopnanosa popma MaTpuisl.

Kputepuu o1ieHKH KOHTPOJIBHOM paboOTHI.

OreHKa «OTIMYHO» BBICTABISIETCS, €CIIM CTYICHT UMEET IIyOOKHe 3HaHUs y4eOHOTo MaTepHraia o TeMe KOHTPOIBLHOH paboTEhl,
ITOKa3bIBAET YCBOCHUE B3aMMOCBSI3M OCHOBHBIX NOHSATHI MCIIOJIB3yEMBIX B paboTe, CMOT OTBETUTH HA BCE YTOYHSIOIINE U
JIOTIOJTHUTENBHBIE BONIPOCHL. CTyJeHT JEMOHCTPUPYET 3HAHUS TEOPETHIECKOTO U MIPAKTUUECKOTO MaTepHaja 0 TeMe MPAKTHIECKOM
paboThl, onpenenseT B3aUMOCBA3H MEXKAY ITOKa3aTesIMU 3a7aull, aET MPaBUIbHbIA aNTOPUTM pEIIeHHs, ONpeesieT
MEKANCIUIUIMHAPHBIE CBSI3H MO YCIIOBUIO 3aJaHUsL.

O1eHKa «XOPOIIO» BBICTABIISETCS, €CIHM CTYACHT I0Ka3all 3HaHHe y4eOHOro MaTepualla, yCBOMII OCHOBHYIO JIUTEPaTypy, CMOT
OTBETHUTH [IOYTH MOJHO HA BCE 33laHHBIE OMOTHUTENbHBIE U YTOUHSIONIHE BONPOCH. CTYAEHT AEMOHCTPUPYET 3HAHUS
TEOPETUYECKOT0 U NPAKTHYECKOr0 MaTeprasa 1o TeMe KOHTPOJIbHOM paboThl, T0ITycKast HE3HAUYNTEIbHbIE HETOYHOCTH IPH PELICHUU
3a7a4, IMesl HeTIOJIHOE IOHMMaHNe MEeKANCIUIUTMHAPHBIX CBA3eH MPH NPAaBUIIEHOM BEIOOPE aJrOpUTMa PEICHNUS 3a1aHus.

O1eHKa «Y0BJIETBOPUTEIBHOY» BBHICTABIISIETCS, €CJIM CTYJIEHT B IIEJIOM OCBOMJI MaTepHajl KOHTPOJILHOM paboThl, OTBETHII HE HA BCE
YTOYHSIIOIINE U OMOJHUTENbHBIE BONPOCHL. CTYIEHT 3aTPyAHSETCS C MPaBMIIHHOM OLEHKOH MpeIoKeHHON 3a1auu, 1aéT HEMOIHBIN
OTBET, TPeOYIOMH HABOAALIMX BOIPOCOB IPENOAaBaTells, BEIOOP aJropuT™Ma pelieHus 3aja4i BO3MOXKEH MIPY HABOASAIIMX BOIPOCAX
IIperofaBaTens.

OreHKa «HEYIOBICTBOPUTEILHO» BBICTABIISCTCS CTYACHTY, €CIIM OH UMEET CyLIeCTBEHHbIE MPOOEbl B 3HAHUSIX OCHOBHOTO YU4eOHOTro
MaTepHajia KOHTPOJIbHOM PabOThl, KOTOPBIN IMOJIHOCTBIO HE PACKPBUI CO/IEpyKaHKUEe BOIIPOCOB, HE CMOT OTBETUTh HA YTOYHSIOIIUE U
JIOTIOJTHUTENBHBIE BONIPOCHL. CTyIeHT NaéT HEBEPHYIO OLICHKY CUTYalluH, HEIPABUILHO BEIOUPAET alTOPUTM JECHCTBUIL.

5.3. Tembl nuCbMEHHBIX PadoT (3cce, pedpeparhbl, KypcoBble padoThI U AP.)

[MucbMeHHBIC paOOTHI HE MPEYCMOTPEHBL.

5.4. OueHo4HbIe CPeCTBA 151 MPOMEKYTOYHOI aTTeCTalMK

Bomnpocsr k 3auery

1. Anre6psl. [Toganre6per. 'omomopdu3mer anredp. Buapt romomopdusma. [Tpumepst.

2. oxarpymnna, AOCTaTOUHBIE YCIOBUS MOArpynmnsl. IIpumepsr.

3. Marpuusl. OCHOBHBIE IOHATHS, CBSI3aHHbIE ¢ MaTpunamu. Onepanuy Hag MaTpuliaMu. CBOWMCTBA oneparuii.

4. OOparHast MaTpulla M €e eAMHCTBEHHOCTh. DJIeMEeHTapHbIe IpeoOpa3oBanus Haj MaTpunamu. Crioco0 HaxoxaeHUs1 00paTHOH
MaTpHLBI

5. oacranoBku. I'pynma noacTaHOBOK

6.0mnpenenuteny n-ro nopsiaka. CBONCTBA ONpeneuTeNs N-ro mopsaka. MUHOP U anredpandeckoe JOMOTHEHHUE.

Teopema 0 pasinoXeHUN ONPENESIUTENS IO JIEMEHTaM CTPOKHU I CTOJIONA

7.CucTteMbl TMHEHHBIX YpaBHEHUH (OCHOBHBIC TIOHSTHS)

8. KoneuHOMEpHOE HHEHHOE BEKTOPHOE IIPOCTPAHCTBO, €T0 0a3a M Pa3MEpHOCTh

9.Pa3zmepHOCTH BEKTOPHOTO IIpocTpaHcTBa. CBONHCTBO Pa3MEPHOCTH

10.1130Mop(hu3M KOHEUHOMEPHBIX JIMHEHHBIX TIpocTpaHcTB. CBoMCcTBa H30MOpdH3MA.

11.KoopnunaTs! BeKTOpa X B pa3HbIX 0a3ucax MMPOCTPaHCTBA M MX CBA3b

12.0pToroHansHbIe CUCTEMBI BEKTOPOB.

13.Hopma BekTOpa 1 ee CBOMCTBA. YT0J MEXAY ABYMs BekTopamu. OpTOHOPMHUPOBaHHBII Oa3uc eBKIMI0BA IIPOCTPAHCTBA.
14.1M130Mop(hu3M n-MepHBIX €BKIIMJIOBBIX TPOCTPAHCTB

15.0proroHansHOe AONOIHEHUE MOANPOCTPAHCTBA. Teopema 0 MOAMPOCTPAHCTBE

16.0mnpenenenne JUHEHHOTO onepaTopa. [Ipumepsl. MaTtpuia JHHEHHOTO orepaTopa




17.06pa3, panr, sapo u AedeKT JIMHEHHOTo oneparopa. Teopemsl o moanpoctpancTBax Ker ¢ u Im ¢.
18.leiicTBrs HaJ JIMHEHHBIMU OoTIepaTopaMu. [IpoCcTpaHCTBO JTMHEHHBIX OTIEPATOPOB.
19.Matpuiibl THHEHHBIX oniepatopoB. CoOOCTBEHHBIE 3HAUYEHUS U COOCTBEHHBIE BEKTOPHI JIMHEHHOTO oneparopa. OqHOMEpHbBIE
MHBapHUaHTHBIC TOAIPOCTPAHCTBA
20.ITonsTHE XKOPAAHOBOK HOPMaTBHOH Gopmbl. KpuTepnii IpUBOIMMOCTH MATPHUIIHI K KOPJIAHOBOK HOPMAIBHOH (opMme
(COKHD).
Kpurtepun onenku 3auera
3aureHo, 50-100%. OOy4atomuiics 0OHapyKWJI 3HAHUE OCHOBHOT'O Y4€OHO-IIPOIpaMMHOI0 MaTepHaja B 00beMe,
HEOOX0IMMOM JUIsl JaJIbHEeHIIeH yueObl U MpeAcTosmEeH padoTh! 1o MpodeccHu, CIPaBHIICS C BHINOJTHEHUEM 3a/IaHHH,
IIPEAYCMOTPEHHBIX IPOrPaMMON, 3HAKOM C OCHOBHOH JINTEPATYpOl, pEKOMEHIOBAaHHON MPOrPaMMON TUCLUIIIIHHBL.
He 3aureno, menee 50%, ypoBeHb He copMUpOBaH. MariucTpaHT He 3HAeT 3HAYUTENILHOM YacTH MPOrpaMMHOT0 MaTepuala,
JIOITYCKAeT CYIIECTBEHHBIE OIMOKH, HE CIIPABUJICS C BHITTOJTHEHNEM, 3aJaHUI HE YMEET BBIICIUTH TJIABHOE U JIENIATh BHIBOJIBL.

6. YHEBHO-METO/JMYECKOE 1 UTH®OPMAIIMOHHOE OBECHEYEHHME JTUCHUIIJIMHBI (MOY JIA)

6.1. Pexomennyemas qutepatypa

6.1.1. OcHoBHas JiUTepaTypa

ABTODBI, COCTaBUTENHN 3arnaBue W3narensctBO, TOX Dn. agpec
JI1.1 [Oxynes JL.A. Beicuias anrebpa: yueOHUK Cankr-IlerepOypr:
Jlanw, 2009
JI1.2 |Kypour A.T. Kypc Bbicuiei anreOpsl: yueOHUK Ui By30B  |Mocksa: Jlanb, 2011
6.1.2. lonotHUTEIbHAS JIUTEPATypa
ABTOpBI, COCTaBUTEIHN 3arnaBue W3patenscTBo, roj Omn. aapec
JI2.1 |bepe3una H.A. Jluneiinas anre6pa: yueGHoe nmocobue Caparos: Hayunas http://www.iprbookshop.ru
kuura, 2019 /80988.html

6.3.1 [lepeyenb MpOrpaMMHOTo ofecneqeHHst

6.3.1.1{Google Chrome

6.3.1.2|Moodle

6.3.1.3|SMART Notebook

6.3.1.4|Kaspersky Endpoint Security mst 6maeca CTAHJIAPTHBIN

6.3.1.5|MS Office

6.3.1.6|MS WINDOWS

6.3.1.7INVDA

6.3.1.8|Adobe Reader

6.3.1.9|AAnnexc.bpaysep

6.3.1.10|LibreOffice

6.3.1.11|MS Windows

6.3.2 IlepeuyeHb MHGOPMALMOHHBIX CIIPABOYHBIX CHCTEM

6.3.2.1|MexBy30BCKas 3IEKTpOHHAs OMOIUOTEKA

6.3.2.2|Onexrponno-6ubanoreunas cucrema IPRbooks

6.3.2.3|ba3a nanubIx «aekTpoHHas 6ubnuoreka 'opHO-ANTalCKOro TOCYAapCTBEHHOTO YHHBEPCUTETA

7. OBPA3OBATEJIBHBIE TEXHOJIOI'NU

poOIeMHast JeKIHs

npe3eHTanus
8. MATEPUAJIBHO-TEXHUYECKOE OBECIIEYEHUE JUCIUIIJIMHBI (MOAY JIS)
Homep aynutopnn |Ha3nauenue |OcHOBH0e OCHallleHHe
206 b1 Kabuner MeToauKN TIperoaaBaHuist Yyenuueckas 0cka, HHTEPAKTUBHAS JOCKa, DKPaH,
MaTreMaTUKH. Y4eOHas ayAnTOpus Uist MPOEKTOP, KOMIIbIOTED, MOCAT0UHBIE MECTA O0YUYAIOLITHXCSI

MIPOBEJICHUS 3aHATUH JIEKIIMOHHOTO TUTA,  |(TI0 KOJIMYECTBY 00yJaroImuxcs), pabodee MecTo
3aHSATHH CEMHHAPCKOTO THIA, KypCOBOrO  |mperogaBatens

MPOCKTUPOBAHUS (BBIMIOJIHEHUS KYPCOBBIX
paboT), TPYNIOBBIX  WHINBUAYAITEHBIX
KOHCYJIBTAIIHi, TEKYIIEr0 KOHTPOJIS U
POMEKYTOYHOU aTTECTALUU




207 b1 JleknmonHas ayuropus. YdyeOHas Y4eHndeckas 10CKa, MPOSKTOP, IKPaH, CHCTCMHEBIH OJIOK,
ayIUTOpHs AJIS IPOBEICHUS 3aHATHA MIOCAJ0YHBIE MECTa 00YJIaroIuXCs (110 KOIHMYECTBY
JIEKIIMOHHOTO THIIA, 3aHATHI CEMUHAPCKOT0 |00yJaromuxcs), pabodee MeCTO IPEmoaaBaTeNs

THTIA, KypPCOBOTO MPOSKTHPOBAHUS
(BBITIOTTHEHNUS KYPCOBBIX pa0OT), TPYIIIOBBIX
Y MHAUBHUIYAIbHBIX KOHCYJIbTAIHH,
TEKYIIIETO KOHTPOJISI ¥ TIPOMEKYTOTHON

aTTecTaluu
209 B1 Kommnerotepusiii knace. YueOHas Pabouee mecto npenoaasarens. [locagounsie Mecta

ayauTOpUs AN IPOBEICHUS 3aHATHH o0yyaromuxcs (10 KOJTMYECTBY 00yJaroIuXcsl).

JIEKIIMOHHOT'0 THIIA, 3aHATUH ceMUHapckoro |MapkepHas yueHu4eckas A0cKa, 9KpaH,

THUIA, KypPCOBOTO MPOEKTUPOBAHUS MYJIbTUMEAUAMPOEKTOP, KOMIBIOTEPHI C JOCTYIIOM B

(BBITIOTTHEHNUS KYPCOBBIX padOT), TpynIoBLIX (IHTEpHET
Y MHIVBHUYaJbHBIX KOHCYIIBTAIIHH,
TEKYIIETO KOHTPOJIS M TPOMEXKYTOTHOM
arrectauuu. [Tomemenue ais
CaMOCTOSITEILHON paOOThI.

9. METOAUYECKHUE YKA3ZAHUA JJIAA OBYYAIOIIIUXCSA ITIO OCBOEHHIO JUCIHTUIIJIMHBI (MO Y JIA)

Jlexuuu, ¢ OJJHOM CTOPOHBI — 3TO OHA U3 OCHOBHBIX ()OPM YUEOHBIX 3aHATHH B BBHICIIMX yYEOHBIX 3aBECHUAX, IPEACTABIIONIAs
c000i1 cucTeMaTH4ecKoe, MOCIeI0BaTEIbHOE YCTHOE H3JI0KEHNE MTPENOIaBaTeNIeM OIIPEAEICHHOTO Pas/iena KOHKPETHONH HAyKN HIIH
y4eOHOH AUCIUILINHEL, C APYToif —3To ocobast (hopMa caMOCTOATEIBHOI pabOTHI ¢ y4eOHBIM MaTepuanoM. JIeKuus He 3aMeHseT co0oi
KHUTY, OHa TOJIBKO TIOATAJIKMBACT K HEH, pacKphIBasi TEMy, IPOOIeMy, BBIACISAA TNIaBHOE, CYLIECTBEHHOE, Ha UTO CIeAyeT 00paTuTh
BHUMAaHHE, yKa3bIBACT IIyTH, KOTOPEIM HYXKHO CIIEJIOBATh, JOOUBAsCH NTyOOKOT0 TOHUMAHNS [TOCTABICHHON POOJIEMBI, a He 00mIei
KapTHHBL.

PaboTa Ha JTEKIMU — 3TO CIOXKHEIN MPOIECC, KOTOPHIA BKIIOYACT B ce0s TAKUE 3JIEMEHTHI KaK CIIYIIaHUE, OCMBICICHAE U COOCTBEHHO
KOHCHEKTUpOBaHKE. J{J1s1 TOr0, 4TOOBI JEKLHS BEIIOIHUIA CBOE Ha3HAYCHHUE, BAXXKHO MOATOTOBUTHCS K HEH U ee 3aIHCH eIle 10
HpHUXO0Ja IperoaaBarTels B ayauTopHio. be3 aToro nanpHelnee BOCOPUATHE JIEKIIMH CTAHOBHUTCS CIIOKHBIM. JICKIHS B yHHBEPCHTETE
paccunTaHa Ha IOATOTOBJICHHYIO ayIUTOpHIO. [IpenogaBaTens u3naraet 0001 BOIPOC, OpUEHTUPYSCH HA T€ 3HAHUS, KOTOPBIE
JIOJKHBI OBITh y CTYAEHTOB, YCBOMBIINX MaTepHal BCEX NMPEABIAYIINX JICKIIH. BakHO HAyYHTHCS CITyIIATh PEIoaBaTelis BO BpeMs
JIEKLUH, TTIOAEPKUBATH HEIIPEPHIBHOE BHUMAHHE K BBICTYAIOLIEMY.

OpnHako, 0OJTHOTO CIyIIaHus HegoctaTogHo. Heo6XoanMo (pHKCHPOBATh, 3aMICHIBATE TOT OTOK HH(OPMAIIMH, KOTOPHII cooOmaercs
BO BpeMsI JIEKLH — HAYIUTHCS BECTH KOHCIEKT JICKINH, Te HOpMyarpoBanich Obl Hanbosee BaKHbIE MOMEHTHI, OCHOBHBIE
HOJIOXKEHHS, H3IaraeMble JIEKTOpOM. J[JIst BeleHUs KOHCIIEKTa JIEKIIUH CIIeyeT UCIIOIb30BaTh TeTpanb. BeneHue KoHCcIekTa Ha
JIMCTOYKAX HE PEKOMEHIYETCsl, HOCKOIbKY OHU HE TaK YIOOHBI B MCIIONB30BaHUH M 9acTo TepstoTes. [Tpu opopmiennn KoHcnekra
JIEKIIUU HEOOXOINMO OCTABIIATH IIOJI, IJIE CTYJCHT MOXKET 3alHCaTh CBOM COOCTBEHHBIE MBICITH, BOSHUKAIOIIVE MapalIeTIbHO C
MBICIISIMH, BEICKa3aHHBIMH JIEKTOPOM, & TAK)K€ BOIIPOCHI, KOTOPBIE MOT'YT BOSHUKHYTB B IIPOLIECCE CITYLIAHHS, YTOOBI IOMYYHUTh Ha HUX
OTBETHI [IPH CAMOCTOSATENILHON IPOpabOTKe MaTepHaa JICKIUH, IPU H3Y4SHHN PEKOMEHIOBAaHHOI JINTEpaTyphl MIIX HEIOCPEACTBEHHO
y IIpenofaBaTess B KOHIE JeKIu. COCTaBisis KOHCIEKT JIEKIUH, CIIELYeT OCTABIATh 3HAYUTEIbHBIH HHTEPBAI MEXy CTPOUKaMu. DTO
CBSI3aHO C TEM, YTO HHOTJIa BO3HUKAET HEOOXOAUMOCTb BIIUCATh B HEPBOHAYAIBHBIH TEKCT JICKI[HU OJHY WIH HECKOJIBKO CTPOYCK,
HMEIOINX MPUHIUIHAIFHOE 3HaYeHHE U IOUYEPITHYTHIX U3 APYTUX HCTOYHUKOB. PaccTosiHME MeX Ty CTPOKaMHU HEOOXOUMO TaKKe AT
HOXYEPKUBAHHS CIIOB HJIH LEJIBIX TPYIIII CIOB (TaKOe IMOTYCPKHBAHNE BHI3BIBACTCS HEOOXOIMMOCTBIO IIPHBIICYh BHUIMAHHE K JaHHOMY
MECTY B TEKCTE IIPU MIOBTOPHOM UTeHHH). OOBIYHO MOIYEPKUBAIOT ONPEIEICHUS, BBIBOIDI.

Taxke BaKHO MOJTHOCTBIO 03 BCAKHX H3MCHEHUH BHOCUTE B TETPaJIb CXEMBbI, TAOIUIBI, YePTEKH U T.I1., €CIH OHU IIPEJIIONAraloTCs B
nexuuu. Jys Toro, 4T00bI COBMECTUTH MEXAaHUUYECKYIO 3aIIMCh C OYTH JOCIOBHBIM (DMKCHPOBaHHUEM Han0osIee BaXKHBIX MOJOKEHUH,
MO>XHO HCIIONB30BaTh CHCTEMBI YCIOBHBIX COKPAICHUH. B mepByIo odepenb COKpAIaroTCs JUIMHHBIE CII0BA U T€, YTO IIOBTOPSIOTCS B
peun ekTopa yamie Bcero. [Ipu 5ToM caMo cokpalieHHe JO0KHO OBITh O BOZMOXKHOCTH KPATKHM.

CemuHapckue (IpakTHaeckue) 3auatust CaMocTosTenbHas paboTa CTYICHTOB IO HOATOTOBKE K CEMHHAPCKOMY (IPaKTHYECKOMY)
3aHATHUIO JOJDKHA HAUMHATBCS C 03HAKOMIICHHS C IUITAHOM CEMHHAPCKOTO (PAaKTUYECKOT0) 3aHATH, KOTOPBIH BKIIIOYAET B ceOs
BOIIPOCHI, BHIHOCUMBIE Ha 00CY)KIEHIE, PEKOMEHAAIMH 110 IOATOTOBKE K CEMUHAPY (IIPaKTUUECKOMY 3aHATHIO), PEKOMEHIYEMYIO
IHUTEpaTypy K TeMe. M3ydeHne MaTepraia cieyeT HadaTh ¢ IPOCMOTpPA KOHCIICKTOB JICKIUH. BOCCTaHOBUB B MaMsATH MaTepHall,
CTYZIEHT IPUBOJUT B CUCTEMY OCHOBHBIC IIOJIO’KCHHUS TEMBI, BOPOCH TEMBI, BBIJETASA B HEH ITIaBHOE M HOBOE, Ha UTO 00pamaioch
BHMMAHHE B JICKIIUH. 3aTeM CJIe[yeT BHUMATEJIBHO IIPOYUTATh COOTBETCTBYIOINIYIO ITaBy yaeOHHKA.

Jnst 6onee yriyOaeHHOTO U3y4eHHs BOIPOCOB PEKOMEHAYETCsI KOHCTIEKTUPOBAaHNE OCHOBHOM U IOTIOJHUTENBHOHN IuTepaTypbl. Ynras
PEKOMCHIOBAaHHYIO JINTEPATypPY, HE CTOUT IIACCHBHO MPUHUMATH K CBEJICHHUIO BCE HAIIMCAHHOE, CICAYET aHATH3UPOBATh TEKCT, TyMaTh
HaJl HUM, 3TOMY CIIOCOOCTBYIOT 3aIlMCH 110 X0y YTEHUS, KOTOPbIE MPEBPAIalOT YTEHUE B IPOLIECC. 3alUCH MOTYT BECTHCH B
pas3INYHOM (popMe: pa3BEepHYTHIX H IPOCTHIX IIAHOB, BEIMHICOK (TE3UCOB), aHHOTAIMIT U KOHCIICKTOB.

ITono6pas, 0TpaboTaB MaTepHal U yCBOUB €0, CTYACHT AOJDKEH Ha4aTh HETIOCPEICTBEHHYIO IIOATOTOBKY CBOETO BEICTYIUICHUS Ha
CEMHHAPCKOM (IIPaKTHYECKOM) 3aHATHH JUIS 9ero CIeAyeT MPOIyMaTh, KaKk OTBETUTh Ha KaXK (Il BOIPOC TEMBI.

[To kaxxmoMy BONpoOCy IJIaHa 3aHIATHI HEOOXOANMO TOATOTOBUTHLCS K YCTHOMY co00mIeH U0 (5-10 MUH. ), OBITh TOTOBBIM MPUHSTH
yuacTue B 00CYXKICHUU U JOIONIHEHUH JOKIaJ0B U cOOOIEeHHH (10 5 MUH.).




BricTynnenne Ha CEeMUHAPCKOM (IIPAaKTHIECKOM) 3aHITHH JOJDKHO YIOBJIECTBOPSATD CIEIYIOIINM TPEOOBAHMSM: B HEM H3JIararoTcst
TEOPETHYECKUE TIOIXO/IBI K PACCMATPHBAEMOMY BOIIPOCY, ACTCS aHAIU3 MIPUHIIUIIOB, 3aKOHOB, IOHSITHI 1 KATErOPHIi; TCOPETHIESCKUE
TIOJIO’KEHHUS TTOJKPEIUIIOTCS (haKTaMH, IPIMEpaMH, BEICTYIUICHHE JOJDKHO OBITh apryMEHTHPOBAHHBIM.

CamocrosiTenpHast paboTa OpraHu3yeTcs U IPOBOIUTCS C LENbI0 (OPMHUPOBAHHUS KOMIIETEHIINH, TOHMMAEMBIX KaK CIOCOOHOCTh
MIPUMEHSTh 3HAHUS, YMEHUS U TMYHOCTHBIE KauecTBa IS YCIICITHOM NPaKTUIEeCKOH NS TeTbHOCTH, B TOM YUCTIE:

- (hopMHUpPOBaHKS YMEHUH N0 MOUCKY ¥ UCTIOIb30BAHUIO HOPMAaTHBHOM, IPABOBOM, CIIPABOYHOI U CIICHUATILHOM JINTEPATYPBI, & TAKKE
JIPYTUX UCTOYHHUKOB MH(OPMAIIHNH;

- KAYECTBEHHOTO OCBOCHUS U CHCTEMATU3ALUH TOTYYCHHBIX TEOPETUUSCKUX 3HAHUM, UX YIITyOJICHUS M PACIIMPEHHS IO TPUMEHEHHIO
Ha ypOBHE MEXIPEIMETHBIX CBSI3EH;

- (hopMHUPOBAHUS YMEHUSI IPUMEHSITH IOJyYSHHbIC 3HAHUS HA MPAKTHKE (B MPOPECCHOHATBHOMN ESITEILHOCTH) 1 3aKPEIICHHUS
MPAKTHIECKUX YMEHHUH 00yJaromuxcs;

- Pa3BUTHS MO3HABATENBHBIX CIIOCOOHOCTEH, POPMHUPOBAHUS CAMOCTOSATEIBHOCTH MBIIUICHUS 00yJalOINXCS;

- COBEpILICHCTBOBAHMUS PEUEBBIX CIIOCOOHOCTEH 00yJaroIuXCs;

- (hopMupOBaHKS HEOOXOJUMOTO YPOBHSI MOTUBALIMH 00YYAIOIIUXCS K CHCTEMATHIECKOI padoTe AJIs TOJTyYSHUsI 3HAHUH, yMEHUH U
BJIaZCHHUI B IIEPHOA yIeOHOTO ceMecTpa, aKTHBHOCTH 00y4aIOKXCsl, TRBOPUECKOH MHUINATHUBBI, CAMOCTOATEILHOCTH,
OTBETCTBEHHOCTH M OPTaHU30BaHHOCTH;

- hopMupoBaHuUs CIIOCOOHOCTEH K CAMOPA3BUTHIO (CAaMOTIO3HAHHIO, CAMOOIIPEICICHUIO, CaMO0OPa30BaHHIO,
CaMOCOBEPIICHCTBOBAHHIO, CAMOPCATH3ALUH 1 CAMOPETYJISLIH);

- Pa3BUTHS HAYYHO-UCCIIEAOBATEILCKUX HABBIKOB;

- Pa3BUTHS HABBIKOB MEITUYHOCTHBIX OTHOILCHHUI.

K camocTosTensHOl paboTe 1o TucHUIUIMHE (MOYII0) OTHOCSATCS: MPOPadOTKa TEOPETUIECKOTO MaTepraia AUCIUILIHHEI (MOIYIs);
MOJTOTOBKA K CEMUHAPCKUM U MPAKTHYSCKUM 3aHATHSAM, B T.4. MOJTOTOBKA K TEKYIIEMY KOHTPOJIIO YCIIEBAEMOCTH 00 YUYarOIHXCS
(Tekymas arTecralys); MOAr0TOBKA K JJa00OpaTOpHBIM paboTaM; MOArOTOBKA K POMEXKYTOYHOM aTTecTanuu (3a4étam, dK3aMeHaMm).
Buabl, popMbl 1 00BEMBI CAMOCTOSTEIEHON PadOTHl 00YJAIOIIUXCSI IPU N3YYCHUH AUCIMIUTAHEL (MOIYJIS) ONPEACIISIFOTCSL:

- coJiepKaHUEM KOMIIETEHIIUH, POPMUPYEMBIX TUCHUTUIMHON (MOIYJIEM);

- cienuUKON TUCHUILIMHBI (MOAYJIS), IPUMEHSEMBIMU 00Pa30BaTEIbHBIMU TEXHOIOTHIMH;

- TpynoeMkocTbio CP, mpeycMOTpeHHO# yueOHBIM IIIaHOM;

- YPOBHEM BbICIIET0 00pa3oBaHus (0akaaaBpHar, ClielHaIUTET, MaTUCTpaTypa, acClupanTypa), Ha koropom peanuszyercs OITOIT;

- CTENICHBIO MOJrOTOBJICHHOCTH 00yJaIOIIUXCSl.

KypcoBas pabota siBIsieTcsl CaMOCTOSTEIbHBIM TBOPYECKUM IICEMEHHBIM HayYHBIM BHJIIOM JIESITEIHOCTH CTYAEHTA 10 Pa3paboTKe
KOHKpeTHO# TeMbl. OHa OTpaxkaeT NPHOOPETEHHbBIE CTYICHTOM TEOPETHUECKUE 3HAHUS U MPAaKTUUeCKre HaBbIKU. KypcoBas padora
BBITIOJTHAETCS CTYAEHTOM CaMOCTOSITENIBHO O] PyKOBOJICTBOM IPEToIaBaTesl.

KypcoBas pabota, Hapsiy ¢ 9K3aMEHaMH U 3a4€TaMH, SBJISACTCS OJHOH 13 HOpPM KOHTPOJIS (aTTECTAIMH ), TO3BOJISIIOIICH OMPEeTUTh
CTEIeHb MOJATrOTOBICHHOCTH OyayIero crneruanucta. KypcoBble paboThI 3aIIMIAIOTCS CTYACHTAMHU 110 OKOHYaHUH U3yIEeHUS
YKa3aHHBIX TUCHUILUIMH, OTPEACICHHBIX YUSeOHBIM [UIAHOM.

OdopmiteHre paboThI IOJDKHO COOTBETCTBOBATH TpeboBaHusM. OObeM KypcoBoit paboTsr: 25-30 crpanui. CIIUCOK JIUTEPATYPHI U
[punoxenus B 00beM paboThl He BXOT. KypcoBast paboTa TOMKHA COJEPKaTh: TUTYIBHBIHN JIUCT, COACPIKAHUE, BBEICHHE, OCHOBHYIO
4acTh, 3aKIIIOYEHHUE, CIIMCOK JIUTEPATYpPhl, MpHIokKeHue (rpu HeodxoauMocTH). KypcoBasi paboTa mouIe)kUT pelieH3uPOBAHUIO
PYKOBOIUTENEM KypCOBOM paboThl. PerieH3us sBseTcst opuIMatbHBIM JOKYMEHTOM M MPHKIIAIBIBACTCS K KypCOBOii padoTe.
TemaTnka KypcoBBIX paboT pa3pabaThIBaeTCsS B COOTBETCTBUHM C y4eOHBIM IJIaHOM. PyKoBOANTENb KypcOBOil pabOThI JIMIIb IOMOTaeT
CTYZICHTY OIPE/ICIUTh OCHOBHBIC HAIIPABICHUsI paOOTHI, OUYSPTHTH €€ KOHTYPBI, YKa3bIBACT T€ HCTOYHUKH, HA KOTOPBIC CICAYeT
00paTHUTh I'NTABHOE BHUMAHHE, Pa3bsCHSET, TJ€ OTHICKaTh HEOOXOANMBIE KHHUTH.

CocTaBneHHbIH CMUCOK HCTOYHUKOB HAYYHOW MH(MOPMAIIMH, TOATISKANINI H3YISHUIO, CIIEIYeT MOKa3aTh PyKOBOAUTENIO KypCOBOM
paboThI.

KypcoBas pabota cocTouT U3 riiaB u naparpadoB. BHe 3aBUCHMOCTH OT pelIaeMbIX 3a]a4 U BEIOPaHHBIX MOAXO0J0B CTPYKTypa
paboTHI IOJKHA COEPIKATh: TUTYIBHBIH JIUCT, COEpKAaHNE, BBEACHHE, OCHOBHYIO YacTh; 3aKIIOUCHHUE; CIIMCOK JIUTEPATYPHI;
MIpUI0KeHue(s1).

Bo BBeneHNN HEOOXOANMO OTPa3HUTh: AKTYaJbHOCTH; 00BEKT; IPEAMET; Ieb; 3aJadl; METOIbl HCCICIOBAHU, CTPYKTypa
paboThL.

OCHOBHYIO 4acTh pabOTHI pEKOMEHAYETCS Pa3[euTh Ha 2 IIaBbl, KaXkKAas U3 KOTOPBIX ODKHA BKIIIOYATh OT JIBYX JO YETHIPEX
naparpados.

ConeprkaHue IIaB U UX CTPYKTYpa 3aBUCHUT OT TEMbI U aHAJIM3UPYEMOTo MaTepuaa.

IlepBast r1aBa JODKHA UMETh 0030pHO—AHATMTHYECKUIN XapaKTep U, KaK MPaBHJIO, SBISETCS TEOPETHUECKOM.

Bropas rimaBa o 0ombel 4acTH pacKphIBaeT HACKOIBKO 3TO BOZMOXHO IPEIMET HCCIeIoBaHMs. B Helf MpHBOAATCS MpaKkTHYECKUe
JIAHHBIE M0 TPOOJIEMATHKE TEMbI UCCIICIOBAHUS.

Br1BoziBI 0 OPMITIOTCS B BUE HEKOTOPOT'O KOJIMYECTBA TPOHYMEPOBAHHBIX a03aLeB, YTO NMPHAAET HEOOXOAUMYIO CTPOHHOCTh
M3JI0KCHUIO U3YYCHHOT0 MaTepuana. B HUX MOIBOAMTCS UTOT MPOBEAEHHON PabOThI, HEMOCPEACTBEHHO BBIBOJIBI, BHITCKAIOLIHE H3
BCeil pabOThI M COOTBETCTBYIOIIHE BBISIBICHHBIM MTPOOIeMaM, OCTaBICHHBIM BO BBEJICHUH 33/1a4aM PaOOThI; YKa3bIBACTCS, C KAKMMH
TPYZHOCTSIMH HPHUIUIOCH CTONKHYTHCS B XOI€ HCCIIEI0BAHMS.




Paznen 1. UnauBuayanabHas padora
Teopus rpynn
1) Jloka3arb, yTo <Sn, 0> - rpynmna.

2) Ioctpoiite Tabnuity Kanu i rpynmnst S ;.

3) Haiitu ¢akTop-MHOKECTBO MHOXXECTBA KOJNbIa Kiacca BbIYETOB 1O mod 8 o

noarpynmne A={0,1,3,5} OTHOCHUTEILHO OTEepaIUH CIOKECHUSI.
4) Joxaxute, 9t0 <S, > - HUKIMYECKas IPYIIIA.
b

Pasznea 2. KonTpoJsbHasi padora
KonTpoabHnas padora 1. Teopusi rpynn. Marpuusl

1)  Jns rpynnet <Z,+>, noctpoire Z/ Z,,,, 2/ Z

n+l 2n

(zZ/ 2, ( Z,,/ Z,,).

2) B S; HaiiTm mpaBelii M JICBBIH CMEKHBIC KJIACCHI, ONPEACISIEMBIC SIEMEHTOM

2 3 2 3

1 2 3 1 2 3
g= { , €CIIM TOArpynma A={] ,, },raen=1,2,345, 1= : .

3) B mpexpimymeM 3aiaHWM HaiTH (AKTOP-MHOXKECTBO MHOXECTBA S3 IO A, rie

A=gy. — 1 g} T0€ n=1,2,3,4,5,6

4)  BbIYMCIHUTH ONPEIEIUTENIb MATPHULIBI

17 3 0
12 10 2 n
|0 -14 -8 2
3 -8 -6 1
5)  Haiitu matpuiy, oOpaTHyIO K JaHHOMH
1 2 3
A=|2 -1 -1
1 3 =n

6) Pemmts maTpuunoe ypaBHeHne AX+XB=C
1 3 -3 =5 -2 -3
1 n -1 —-n 5 15
7) Haiiti marpuy X u3 marpuanoro ypasuenns X - A+ X +C =3B,

A—87 B_l—n C_5—3
ecnn—no,—ZI,—41.

8) Haiigutre oOiiee pemieHHEe U YKOKUTE KaKOe-HHOYAb YacTHOE pelIeHue

JTIMHEWHBIX YPaBHEHUHN

CUCTCMBI



3)

2x, —2x, +3x,-2x, =6
X, -5X,-2x,-x, =1
3x, +2x, -X; +nx, =2
2x,-3X, +2X,+X, =-n
Koutposbhasi pagora 2. KoHeuHoMepHOe JIMHeHHOE MPOCTPAHCTBO

1) Ilpu kakux 3HaueHuUsx y cuctema Bektopos (0,1, %), (x, 0,1), (%, 1, x) 6a3uc mpocTpaHcTBa
R=.
2) PemmuTh BEKTOPHOE ypaBHEHUE
2a, +3a,—a; —7Tx = a,.
a, =(—1,2,—34)
a,=(-1,-1,-1,n)
a; = (2,-5,—1,3),
a, = (2,1,—2,-1)
Haiitu Mmatpuity nepexomaa ot 6a3uca €4,65,65B R¥x Oazucy e;, E:é, E‘é 1 00paTHO, a TaKKe
KOOPJUHATHI BeKTOpa a=(3,n,-4) B 3THX 0a3zucax, eciiu

e; = (1,0,0) e; = (1,1,0)
e, = (0,1,0) e, = (0,1,1)
s =0,0,1) e; = (1,1,0)

KonTpoasnas padora 3. OpToroHajibablie 1 OpPTOHOPMUPOBAHHbIE

0a3uchbl eBKJINA0BA MPOCTPAHCTBA

1) HaifTi OpTOHOPMHpPOBAHHBI GA3HC MPOCTPAHCTBA, TOPOKACHHOTO B R’ BekTopamu e; =
0:1;0;-1), e;=(1;-1;1;0), es=(l;0;0; 1) (ckamsiproe npousseaerne B R’ mpexmomaraercs
CTaHJApTHBIM).

2) IIpoBenuTe mpolecc OpTOroHaU3auu BekTopoB (1; 2, 0, 0), (0, 2; 1; 0), (0;0; 1; 2), (0;
0; 2; 1) B CTaHAapTHOM €BKJIMJIOBOM ITPOCTPAHCTBE R’

KonTpoabHas padora 4. JIuneiinbie onepaTropbl

1. BoisscHuTh, Oy/ICT JTM TMHEHHBIM OIEpaTOPOM OTOOPAKECHHE y:R3 >R’

Eciu st so6oro x u3 R y(x)=3x.

2. Iyers a1=(1, 1, 0), a,=(0, 1, 1), a;=(1, 1, 1), b;=(2, 0, 1), b, = (0, 1, 3), b3 = (1, -1, 0) -
BEKTOpHI JIMHEWHOTO MpocTpaHcTBa R3, 3aaHHble CBOUMU KOOPJIMHATAMH B HEKOTOPOM Oasuce ey,
€, €3. HaliTu MaTpuily JuHeiHOTO oneparopa B 3TOM ke 0a3uce, MEepPEeBOISIIETO BEKTOPHI a;, a2, a3
COOTBETCTBEHHO B by, by, bs.

3. JIokaxkuTe, 4TO CyMMa JIBYX JTHHEHHBIX TPeo0pa30BaHUi eCTh JIMHEHHOE peodpa3oBaHue



KonTpoabHas padora 5. ’Kopaanosa ¢popma maTpuubl

7 =12 6
3aganue 1. Jlana matpuna A =110 =19 10| Haiitu A;OO.
12 -24 13

3ananue 2. Haiitu skopaanoBy GopMy 1 )KOpJaHOB 0a3uc MaTpHIbI OiepaTopa

0 1 0
Doy =l-4 4 of
2

12
2 6 -15
Vg =11 -5
1 2 -6
5 -3 2
Da=l6 -4 4
4 1 -6
7 -12 6
Y =l10 -19 10
12 -24 13




