[TonmucaHo 371eKTPOHHOH MOAMUCHIO!

Bepxunruil Janun [ pHropseBHu

HomxrocTs: Tupextop KI'TIM KemIV

Jata u Bpems: 2025-04-23 00:00:00
471086tad29a3b30e244¢728abec3661ab35¢9d50210dct0e75e03a5b61df6436

MHWHHUCTEPCTBO HAVKHW U BRICIHIET'O OBPA30BAHMS POCCUHMCKON ®EEPAIIMNA
DejiepasibHOE TOCYIAPCTBEHHOE O10/KETHOE 00PA30BATEILHOE YUPEK/IEHHE
BBICIIIETO 00pa30BaHUA
«KeMmepoBCKUH TOCyIapCTBEHHBIN YHUBEPCHTET)
Ky3zbacckuit ryMaHHTapHO-TIEAarOTHYCCKUIT HHCTUTYT

®daxynbTeT UHPOPMATUKH, MATEMATHKH U SKOHOMHKH

«YTBEPXJIAIO»
Hexan PUMD
A.B. ®omuna /

«11» anpens 2024 .

Pabouas nporpamMmma JAMCUMILIHHBbI
51.0.10.01 JInneiinas anredpa
Hanpasiienue noAroTroBku
44.03.05 Ilexaroruuyeckoe odpasoBanue (¢ AByMs NPOPUIsIMH IOATOTOBKH)

HampaneHHocTh (mpouiib) MOATOTOBKU
«Andopmatuka u CucTteMbl MCKYCCTBEHHOI0 HHTEJLIEKTA»

[Iporpamma GaxanaBpuata

Kpaymukanus BeITyCKHUKA
bakanasp

®opMa 00ydeHHs
Ounasn

I"ox HaOopa 2021

Hosoky3neuk 2024



JIucr BHeceHUs1 M3MEHEeHU I
BPIIJ] K1.0.10.01 Jluneunas ancebpa
CBenenusi 00 yrBep:KIeHHH:
YTBEp)KJEHA YUEHBIM COBETOM (paKyiapTeTa HHHOPMATHKHI, MATEMAaTHKH U SKOHOMUKH
(mporokoa Yyenoro cosera ¢pakynsrera Ne 7 ot 11.02.2021)
aust OITOIT 2021 rox Habopa Ha 2021 / 2022 y4eOHblii rox
1o HanpaByieHuto MoAroToBKU 44.03.05 Iledacocuueckoe obpazosanue (¢ 08yms npopuiimu
no020moeKu) HampaBiIeHHOCTh (pod k) moarotoBku — MHpopmaTuka u CUCTEMbI
HCKYCCTBCHHOT'O MHTEIJUICKTA
Onobpena Ha 3aceJaHNK METOAMYECKONH KOMUCCUH (paKkynbTeTa nH()OPMATHKH, MAaTEMAaTHKN U
YKOHOMHUKHU
(mpotokon MeToanveckoii komuccuu dakynprera Ne 7 ot 11.02.2021)
OnoOpena Ha 3acenanum odecrieynBaroliei kKageapsl HHOOPMATHKH U OOMIETEXHUYESCKUX TUCIIUILTHH

npotokoi Ne 6 or 28.01.2021 r. _Cruxuwuna U.B. |
(@. 1.0. u.0.3a6. kaghedpoti) (IToonucw)

IlepeyTBep:aneHue Ha y4eOHBIH roa:

Ha 20 /20 y4eOHBIN ol
yTBEpKJeHa VY4eHbpIM COBETOM ¢dakynpTeTa
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OnobOpena Ha 3acelaHMM METOAMYECKON KOMUCCUM (paKyibTeTa
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(@. U.0. 3as. kageopoii) (Iloonucs)
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Onobpena Ha 3acenaHuM oOecrieynBaroei kageapsl

poTOKOJ Ne or___._ .20 T. /

(@. U.0. 3as. kagedpoii) (Iloonucs)

Ha 20 /20 y4eOHBIN IO

YTBEPXKACHA YyensiM COBETOM dakynbTeTa
(mpotokon YdeHoro coBera ¢axyiabTera No (0 A 201 1.
OnobOpena Ha 3acelaHMM METOAMYECKONH KOMHUCCUH (paKymbTeTa

MIPOTOKOJI METOAMYECKON KoMHccuu (akynbrera Ne OT weveeeene 20__ 1.
OpnobpeHa Ha 3acegaHuM obecriednBaroei kageapsl

pOTOKOI Ne or__._ .20 r. /

(D. U.0. 3as. kageopoir) (IToonucs)
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1 eap TUCHUTIHHBI.

Ilenvto uszyuenua Oucyunaunwt sBseTcss (HOpMHpPOBaHHE HEOOXOAMMOHN Oa3bl
3HaHUW JJI1 HCIHOJB30BAaHUS MAaTEMaTHUYECKUX METOJOB M MaTeMaTH4YEeCKUX
MozeJel B peumieHHMH TNpOPEecCCHOHANBHBIX 3a/Jay, a TakkKe pa3BUTHE
MaTEMaTHYECKOTO MBIIIICHUS U KYyJIbTyphl y oOywatommxcs. M3yueHue 3TOro
Kypca JaeT BO3MOXHOCTh CTYIACHTaM TMOHSITh OCHOBHBIE TOAXOABI K
(GOpMUPOBAHUIO JIMHEHHBIX MaTEMaTHUYECKHX MOJeNeH, TNpPUMEHSEMbIX B
Pa3JIMYHBIX 00JACTAX 3HAHUH.

B xonme um3ydenus aucumiuiuHbl Oynet copmupoBana kommneteHius OIIK-8
(cmocoOeH  OCYIIECTBIATH  MEAATOTHUECKYH)  JICATEIBHOCTh HAa  OCHOBE
CIICIATIbHBIX HAYYHBIX 3HAHHIA).

1.1 ®opMupyemble KOMIETEHINU

Tabnuna 1 - @opMupyembie TUCHUTIIMHON KOMIIETCHITNH

HaumenoBanue Buna HanmenoBanue Kon n HazBaHue KOMITETEHIIUU
KOMIIETEHIINH KaTeropuu (Ipyrbl)
KOMIETECHIINI
Ob6menpodeccuonansubie | Hayunbie oCHOBBI OIIK-8 (cmocoben OCYILECTBIISATh
KOMIICTCHITHH MeAarornIecKom MEAarornIeCKy0 JIeATEIIPHOCTh Ha OCHOBE
JESTEIIbHOCTH CHeUATbHBIX HAYYHBIX 3HAHUH).

1.2 UHauKaToOpbl JOCTHKEHUST KOMIETEHIH i

Tabnuua 2 — UHauKaTopbl JOCTHXKEHUS] KOMIIETEHIINHI, popMUpyeMblie

JTUACIUTIIIMHON

Kon u Ha3Banue WH1uKaTophl JOCTHKEHUS JIMCIMTIIMHBI ¥ IPAKTHKH,
KOMIIETECHIIUU kommneteHiuu mo OITOTT (hopmupyromre KOMIETSHITHIO

OIIOoIT
OIIK-8 (cnocoGen | OINK.8.1. [Mpumenser | b1.0.03.01  O6was neuxonorus
OCYIIECTBIIATE CrielMaIbHBIE nayunsle | b1.0.04 Bospacthas
M€/1arOrMYECKYIO SHAHMS [PEIMETHOH obmacTy | AHATOMUA M Qusnonorns
JeATEeTbHOCTh Ha OCHOBE | B nenarornueckoii | P1-0-06 Crielmanbhas u
CIIeIaIbHBIX HAYYHEIX | JIEATEIBHOCTH 110 mpodumo | <OPPCKUHMOHHAL TEaroruka
3HAHHN). MTOJITOTOBKH HCHXOIIOT A

b1.0.10.01 Jluneiinas anredpa
b1.0.10.02  KommnsroTepHas
rpadyka ¥ aHUMAIUs

b1.0.10.03 [IporpammupoBanue

OIIK.8.2. Bnageer MmeTogaMu
HAay4yHOTO HCCIICIOBAaHUS B
MpeIMETHON 001acTH

OIIK 8.3. Bmaneer MeTonamMu | §1,0.10.04  Teoperuueckue
aHanusa IE/IarOrH4eCKON |  ocHOBBI HHPOPMATHKH

CHUTyalnu n | b1.0.10.05 Teopus
npodeccroHanbHOM BEPOSATHOCTEH U MaTeMaTUYeCKast
pednexcun Ha OCHOBE | CTaTUCTHKa

CIEeIIMAIbHBIX Hay4YHBIX b1.0.10.06 KommnbroTepusie cetu
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Kox u HasBanue
KOMIICTCHIINN

NHaukaTopbl TOCTHKEHUS
koMmrereuruu mo OITOIT

JIMCIMITIMHBI ¥ TPAKTHKH,
(dhopMupyrOIIHE KOMIIETCHIIHIO
OI1O0IT

3HaHUHN B PEAMETHBIX
obrmactax mo  mpoduITIO
MOJITOTOBKH

1 MHTECPHET TEXHOJIOT NN

b1.0.10.07 KommnbroTepnoe
MOJIEITHPOBAHHE

b1.0.10.08  Maremaruueckas
JIOTHKA

b1.0.10.09 [IpoexTrupoBanume
MH(GOPMAIUOHHBIX CHCTEM
b1.0.11.01 [IporpammHuoe
obecrieueHne

b1.0.11.02 OcHOBBI pOOOTOTEXHUKH

b1.0.11.03 ANTOPUTMEI 1
CTPYKTYpPHI JaHHBIX
b1.0.11.04 MainnaHOe
oOydeHne

b1.0.11.05 ocHOBHI

HCKYCCTBEHHOT'O HHTEJIEKTa
b1.0.11.06 DNEeKTPOHUKA U
ABTOMATHKa

b1.0.11.07 UadopmanmonHas
0e30macHOCTh

b1.0.11.08 JlMcTaHITMOHHbBIC
CUCTEMBI 00YYEHUS
b1.0.11.09 MopenupoBanue

HMHTEJUJICKTYaJIbHBIX CUCTEM

B2.0.02(Y) YyeOHas mpakTHKa.
O3HaKOMUTEIbHAS
MPaKTHKa

b2.0.04(11) ITpousBoacTBEeHHAS
npakTuka. [lenarorndyeckas npakTuka

b2.0.05(I1) [IponsBoacTBeHHas
npaktuka. IIpoekTHo-
TEXHOJIOTHYECKast MPaKTHUKa

®OT/I.02 BugeomonTax

1.3 3nanus, yMeHus1, HaBbIKH (3YB) no qucnunjinxe

Tabnuua 3 — 3HaHus1, yMEHUS, HABBIKU, POPMUPYEMbIE TUCHUTLITUHOM

Kon u Ha3sBanue

I/IH,I[I/II(aTOpLI JOCTHXKCHUA

3HaHus, yMeHus, HaBeIKHU (3YB),

KOMITETCHITHT KOMITETCHIIHH, dhopmupyemMbie TUCITUTUTHHON
3aKpeIIeHHbIE 3a
U CITATIIIMHOM
OIIK-8 (crmocoben | OIIK.8.1. [Tpumenser 3HATh:
OCYIICCTBIATD CIIeLIMaJIbHBIE HAYYHBIE - HAy4YHOE COJECPKAHUE U COBPEMEHHOE
MeJarornyecKyo

JeSITeIbHOCTh Ha OCHOBE
CTMENUANTBHBIX  HAYYHBIX
3HaHUH).

3HAHUS MIPEAMETHOM
00JacTy B eAaroru4ecKoi
JESATEeTLHOCTH TI0 TPOQHITIO
MOJITOTOBKH

COCTOSIHUE TPEIMETHON 00J1acTH
“JIuneitnas anreOpa”, nexariee B
OCHOBE ITPENO01aBaeMOro yu4eOHOro
npeaMera “Martemaruka”




Kox u HasBanue
KOMIICTCHIINN

Nuaukatopbl JOCTHKEHUS
KOMIICTEHITHH,
3aKpEIICHHBIE 32
JUCHUIIINHON

3HaHus1, yMeHus, HaBBIKU (3YB),
(dhopMupyeMbIe TUCITUTUTMHON

OIIK.8.2. Bmaneer
METOAaMU Haquoro
HCCIIEIOBAHUS B
MPEIMETHOM 00JIaCTH

- METO/IbI TIPOBEACHUS HAYYHOTO
WCCIICIOBaHMS B MPEAMETHON 001acTu
“nuHeitHas anrebpa’;

YMmers:

- HCIIOJIb30BATh HAyYHbIC 3HAHUS
npeaMeTHou obsactu “JluHeiHas
anredpa” B IIe1aroruaecKoi
JESATEILHOCTH T10 TPOIITIO
MIOJITOTOBKY;

- MPUMEHSTh HAYYHBIC 3HAHUS
npeaMeTHoOU obsactu “JluHelHas
anreopa” npu pa3padboTKe
00pa3oBaTeNbHBIX TPOrpaMM, pabouux
nporpaMM y4eOHbIX MPEAMETOB, KypCOB
BHEYPOYHOU JAESATEIbHOCTH;

Biagers:

- METO/IaM{ HAyYHOTO MCCIICIOBAHUS B
00JIacTH TMHEWHOW anreOpsbl;

- crioco0amu Moxy4YeHus! HHPOpMaIiu
0 COBPEMEHHOM COCTOSIHMH HayYHBIX
UCCIIEJIOBAaHMI B MIPEIMETHOM 001acTu
“JIuneitnas anredpa”

2. O0BbEéM M TPYI0EMKOCTD JUCHMILIHHBI 110 BUIaM YUeOHBbIX 3aHSITHI.
DopMbI NPOMEKYTOYHOM ATTECTALUM.

Ta6numa 4 — O0beM U TPYA0EMKOCTh JTUCHIHUIUIMHBI 110 BUJIaM YUSOHBIX 3aHATHHA

. O0BéM yacoB o Gpopmam
OO01mast TpyI0€MKOCTh U BHUJIBI YU€OHOM paboTHI 1O N —
JTUCIUILTAHE, POBOIUMBIC B Pa3HBIX (opMax 0D0 0300 300
1 O6mas TpyA0eMKOCTh AUCIUTIIHHBI 144 -
2 KoHTakTHas paboTa 00yJaroImuxcs ¢ nmpemnojaBareineM (1o 48
BHJIaM Y4eOHBIX 3aHsTHIA) (BCETO)
AynuropHas pabora (Bcero): 48
B TOM YHUCJIE:
JIEKITUA 24
MTPAKTUIECKHE 3aHATHI, CEMUHAPHI 24
MIPAKTUKYMBI
nabopaTopHbBIC PAOOTHI
B MHTEPAKTHBHOI (opme 10




B 9JICKTPOHHOU (popme

BreaynuropHas pabota (Bcero):

60

B TOM YUCJIC, MHAUBUAYAJIbHAA pa60Ta o6yqa101u1/1x051 C
IpernoaaBaTcjIcM

MOJITOTOBKA KYpPCOBOW pabOThI /KOHTAKTHAs paboTa

IPYIIOBast, HHIMBUAYaTbHAs KOHCYJITAIMS U HHBIE BHIbI
y4eOHOM IS TEBHOCTH, IPEIYCMATPHUBAIOIIME TPYIIIIOBYIO
WM HHIMBHUAYATbHYIO paboTy 00ydJarommxcs ¢
IPEII0/1aBaATeIIEM)

TBOpYecKas pabora (dcce)

3 CamocrostenpHas pabora oOydaronuxcst (BCero)

60

4 TIpomexxyTo4Hast aTTecTalus 00yJaronerocs

Dk3ameH 36

3. Y4eOHO-TeMATHUYECKHH TUIAH U COAEPKAHUE TUCIUTIIHHBI.

3.1 YuyeOHO-TEMATHYECKUH MJIAH

Tabnuma 5 - YueOHo-TeMaThuyecKuii miiaH o4HON (GopMbl OOYUECHUS

06w | TpynoemkocTh 3aHsATHH (dac.
s 600 3c1>0( | @opua
TEKYIIETO
TPYA | AynuropH Aynurop KOHTPOIIS 1
= (Pa3menbl u TeMBl TUCIMIUTHHEL oM H. IPOMEXKYT
E |no saHsTHIM KOCT | 3aHATHA Cp | 3¥ATHA | cp | ounoii
% E’ecez NeK | mpa | neK | mp | o aTTeCTAIHH
5 1. KT. 0. | aKT yCreBaeMo
= © CTH
S yac.)
Cemectp 1
1. Teopust pemienus cuctem 72 16 16 |40
JIMHEUHBIX YPAaBHEHUN
1 | Marpuisl u onpeaenuTenu 36 8 8 20 KouTpoasn
ast pabota
Ne 1
2 | Cucrembl IMHEHHBIX ypaBHEHUN 36 8 8 20 KoHnTponsn
ast pabota
Ne 2
2. BexTopHbIe MpoCcTpaHCTBa 36 8 8 20
3 KoneunomepHbie BEKTOPHBIE 36 8 8 20 Kontponsa
POCTPaHCTBA ast pabota
Ne 3
[TpomesxyTouHas arTecTanus - 36 9K3aMeH
HUTOI'O no cemectpy ... 144 |24 |24 |60




3.2. Conep:kaHue 3aHATHH 10 BUAAM YU4eOHOM padoThI

Ta6muma 6 — ConepkaHue TUCIUTUTMHBI

Ne HaunmenoBanue paznena,

Copepxanue 3aHATH

/1 | TeMbI TUCIUILTMHBI
Cemectp 1

Cooepoicanue 1eKYUOHHO20 Kypca

1 Teopus penieHus cucreM
JIMHEWHBIX YpaBHCHUMN

1.1 | Onpenenurenu Matpuna. IlepecraHoBkM M moACTaHOBKH. Onpenenurtenu

KBaJIpaTHBIX MAaTPHUILl BTOPOTO M TPETHEr0 IOPSIKOB.
MuHopBI, anredpandeckue 1omnonHeHus. OnpeaenuTens n- ro
nopsiika, €ro CBOWCTBA UM  CHOCOObI  BBIUUCIICHHUS.
Onpenenurens TPaHCIIOHUPOBAHHOU MaTpHULIBI.
Onpenenurens NPOU3BEICHUS IBYX MaTPHIL.

1.2 | Marpuusl Bunsl Marpun. JluHeWHble omnepanMu Haa MaTpULAMMU.
CaoiicTBa apupMeTHUECKUX ONepaluil HaJl MaTpULIAMH.
YMHO)xeHue MmaTtpull. TpaHcnoHupoBaHue marpull. CBs3b C
TPAHCIIOHUPOBaHUEM. JIMHENHas 3aBUCMMOCTb U JIMHEWHAsS
HE3aBHCUMOCTh BEKTOPOB. PaHT MaTpuIlbl KaK MAaKCUMaJIbHOE
KOJIMYECTBO JIMHEWHO HE3aBUCUMBIX CTpoK. [IpumeHnenue
MaTpull K pemeHuto 3aaad. OOparHas matpuua. CpoiicTBa
00paTHON MaTpHIbl U COCOOBI €€ HaXO0XKICHUSI.

1.3 | CucreMbl THHEHHBIX Cucrembl TUHEHHBIX ypaBHEHHI. MaTpuila U paciumpeHHas
YPaBHEHUN MaTpHIla CUCTEMBI JIMHEWHBIX YPaBHEHHH. OJIEMEHTApHBIC

npeobOpazoBanus cuctem. Teopema Kponekepa-Kamemmm o
COBMECTHOCTH CHCTEMBI IUHENHBIX YPABHEHHH.

1.4 | CnocoOsl perieHus [IpaBuno Kpamepa juist cucteM JIByX JTMHEHHBIX YPaBHEHHH C
CUCTEM JIMHEHHBIX JBYMsI HEU3BECTHBIMH, TPEX JIMHEHHBIX YPAaBHEHUN C TpeMs
YpaBHEHUN HeusBecTHbIMU.  CucTeMbl  JIMHEHHBIX  ypaBHEHUH B

MaTpu4HOI popme. Pemenne MaTpuuHbIX ypaBHEHU.
Meron T'aycca pemieHuss CHCTEM JIMHEWHBIX YpaBHEHUM.
CTpyKTypa MHOECTBA PELICHHH HEOJHOPOIHOM CHUCTEMBI
JIMHEWHBIX YpaBHEHUN. Perenne 0THOPOIHBIX CHUCTEM.

2 BekTopHble pocTpaHcTBa

2.1 | KoneuyHomepHBbIe [lonsaTe nMHEWHOrO NpocTpaHCTBA. BEKTOp Kak 31eMEHT
BEKTOPHbIE MPOCTPAHCTBA | JTUHEHHOIO MIPOCTPAHCTBA. AKCHOMBI JUHENHOTO

npocrpancTBa. [Ipocreiimme crneacTBusi akCUOM JIMHEHHOTO
IIPOCTPAHCTBA. basuc  nuHEHHOro - KOHEYHOMEPHOTO
npoctpaHcTBa. KoopannaTsl BekTopa B 6azuce. PazmMepHocTh
JUHENHOro MpocTpaHcTBAa. Marpuna mnepexoja OT CTaporo
6a3uca k HoBoMy. [loHATHE NMHEHHOrO MOANPOCTPAHCTBA
JIMHEWHOT'O TPOCTPAHCTBA.

Cooeporcanue npakmuieckux 3auamull

1 Teopus penieHus cucreM
JIMHEWHBIX YpaBHEHUUN

1.1 | Onpenenurenu [TepecTanoBku u moacTaHoBKH. Onpenenutenn: GopMyIibl

8




Ne

HaunmenoBanue paznena,

ConepxaHue 3aHITUSA

/Tl | TeMbI TACHUTUTHHBI
JUTSL BBIUMCIICHUS, CBOMCTBA OIIPEIeTUTENCH.

1.2 | Matpuusl. Onepanuu Hag | Matpuiisl. OCHOBHBIE MIOHSTHS M ONIPEJICIICHUSI, OCHOBHBIC
MaTpunamMu BUIbI MaTpull. Onepanuu HaJl MaTpULlaMU

1.3 | Obparnas matpuia OOparnass  martpuna. Teopema  CyIIECTBOBaHHS |

€IUHCTBECHHOCTH oOpatHoIt MaTpPHULBL. Haxoxxnenue
oOpaTtHoOi MaTpuIbl. Perienne MaTpuyHbIX ypaBHEHHN

1.4 | Panr maTtpuibl MuHop nopsiaka K it MaTpuilel (onpenenutens). bazucHpii

MUHOD ¥ PaHT MaTPHIIbl, TCOPEMBI O paHTax.

1.5 | CucreMsl IMHEHHBIX CucreMbl TMHEWHBIX anreOpandyecKux ypaBHEHHI, OCHOBHBIE
anreOpanvaecKux MOHATUA U onpeneneHus. COBMECTHOCTb CUCTEM JIMHEHHBIX
yYpaBHEHUU anreOpandeckux ypaBHeHuil. Teopema Kponekepa —

Kanenmm.

1.6 | Pemenue cucrem MeTtonbl  HAXOXKIECHHUS PEIICHUS CHUCTEMbl  JIMHEUHBIX

JIMHENHBIX YpaBHCHUMN anredpandeckux ypaBHenuit (metoq Kpamepa, meton ["aycca,
MAaTPUYIHBIA METO.)..
1.7 | OgHOpOAHBIE CUCTEMBI 1 OnHoponaHbie CHUCTEMEI JIMHENHBIX anreOpanvdecKux
UX pelieHue ypaBHeHUH.  OCHOBHBIE  TOHATHUS U ONPEICICHUS.

DyHIaMEHTAJIbHASL CUCTEMA PEIIEHU.

2 BexTopHble mpocTpaHcTBa

2.1 | OcHOBHBIE TOHATHS [lonsiTHE  BEKTOPHOrO  NPOCTPAHCTBA  HAJA  MOJEM.
[Ipocreiimme CBOMCTBA BEKTOPHBIX IIPOCTPAHCTB.
[TognpocTpancTBa BEKTOPHOro mpocTpaHcTBa. Kpurepwii
noAmnpocTpaHcTBa.  JIuHeiHass ~ 00oJlouKa ~ MHOXKECTBa
BEKTOPOB.

2.2 | Jluneiinas 3aBucuMocTh U | JIMHelHAsT 3aBHCHUMOCTh M HE3aBHUCHMOCTh  CHCTEMBI
HE3aBHCHUMOCTh CUCTEMBI | BEKTOPOB  apU(METHUYECKOTO  N—MEPHOTO  BEKTOPHOTO
BEKTOPOB npoctpancTBa. CBOWMCTBA JTUHEHHOW 3aBUCUMOCTH CHCTEMBI

BEKTOPOB.

2.3 | bazuc u pasmepHOCTh | basuc u panr cucremsl BeKTopoB. ba3uc npocTpancTBa
BEKTOPHOTO MPOCTPAHCTBA

2.4 | Cocobb1 noctpoenus | Ilepeceuenre u cymma BEKTOPHBIX MOANPOCTpaHCTB. [Ipsimas
MIOJIIPOCTPAHCTB cymma. Kpurepuii npsAMol CyMMBI MOIIPOCTPAHCTB.

JIuHeltHble MHOT0OOpa3usl, X CBOWCTBA.
ITpoMexyTouHast aTTecTanus - 9K3aMeH
4 TlopsaaoK OLEHUBAHUA YCHEBAEMOCTH H C(OPMHPOBAHHOCTH

KOMIIETEHIMH 00y4aromerocsi B TeKylei 1 NPOMesKYyTOYHOM aTTeCTAlMU.

Jns MONOXUTENBHOM OLICHKH MO pe3yibTaTaM OCBOEHHUS JMCLUIUIMHBI

oOyuaroniemycs

HEOOXOMMO BBITIOTHUTH BCE YCTAHOBJEHHBIC BHUABI yu4eOHOU paboThl. OlEHKa pPe3yJbTaToB

paboThl oOy4arorierocst B 0amiax (Mo BuaaM) MpuBeeHa B Tadymie 7.




Tabnuna 7 - bamibHO-pEHTUHIOBasI OLICHKA PE3YyJIbTaTOB Yu4eOHOH paboThI
oOyuaroruxcs o Bugam (bPC)

YyeOHast CymMma |Buasl u pedynbrarsl |OlI€HKA B aTTECTAllUU bambr
pabora (BuabI) [0aJUTOB |y4eOHOM pabOTHI (17 nenenp)
Texymmas 60 JlekoHHbBIE 1 6anna mnocemenne 1 0-16
yaeOHast 3aHATHUS (KOHCIIEKT) |JICKIIMOHHOTO 3aHATHS
paborta B (16 3ansTHIl)
cemecTpe [IpakTuueckue 1 6ana - mocemenue 1 18 - 54
(ITocemenue 3aHATHA (OTYET O IIPAKTHUYECKOTO 3aHATUS
3aHATUH IO BBITTOJTHEHUH 3 6asna — nocemienue 1 3aHsaTus u
paciucanuio u nabopaTopHOi CYIIIECTBEHHBIN BKJIA]] HA 3aHITHH B
BBITIOJITHCHHE pabortsr) (18 paboTy Bcell rpymibl,
3aJaHMi) 3aHSTHH).
KonTposbhbie 3a onny KP ot 2 no:
pabotsl (4 pabotel) |3 6amia (BemoaHeHO 51 - 65% 12-20

3aJIaHU )

4 6anna (BeIOIHEHO 66 - 85%

3aJIaHU )

5 6asoB (BeimotHeHO 86 - 100%

3aJIaHUI )
HToro no tekyuieii pabore B cemecTpe 38-90
[Tpomexyrtoun |40 1 Bompoc u 2 3amaun (10 6asna (0TBET HA BOIPOC) 10-40
ast aTTecTalus 15 6annoB (pereHue oTHOM 3a/1a4um)
(3auer)
HToro no npomMe;KyToO4HOM aTTecTanuu (IK3aMeHY) 40 Gaynos

CymmapHasi OneHKa 1o AuCHUIInHe:

aTTecTanuu

51-100 0.

CymMma 6au1oB TeKyIIen 1 MpOMexXyTOYHOH

5 MarepuajibHO-TeXHHYECKOE, MIPOrPaAaMMHOE U YU4eOHO-MeTOANYEeCKOoe
o0ecneyeHue JUCUUIINHBI

5.1 YueOHnast iureparypa
OcHoBHas yyeOHas quTeparypa

1. Bbypmucrtposa E.b. Jlunelinas anre6pa [DneKTpoHHBIN pecypc]: y4eOHMK M MPAKTUKYM JUIS
akagemuyeckoro OakanaBpuara / E.b. Bypmucrposa, C.I'. Jlo6aHOB. - OneKTpOHHBIE
TEKCTOBBIE NaHHbIe. - Mocksa : lOpaiit, 2017. - 421 c. - Pexxum mocryna: http://biblio-
online.ru/book/6A5A6F52-FA19-4717-80BF-2833187BA668

2. Pynwik B. M. Jluneitnas anreOpa [D1ekTpoHHBINA pecypc]: yaeoHoe mocodue / b. M. Pynpik. -

DJIEKTPOHHBIE TEKCTOBBIE JaHHbIE. - MOCKBA :

noctyma: http://znanium.com/bookread?2.php?book=363158

HULL Undpa-M, 2013. - 318 c. - Pexxum

3. TloctaukoB M.M. JluneitHas anreOpa. [DaeKTpoHHBIN pecypc] : yueOHOoe mocobue / M. M.

[TocTHUKOB. — DJIEKTPOHHBIC TEKCTOBBIC NaHHBIC. - CankT-IlerepOypr : Jlans, 2009. — 400
c. — Pexum nocryna: http://e.lanbook.com/book/319

0) 1OMOJIHUTEIbHASA JIUTEepaTypa
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http://biblio-online.ru/book/6A5A6F52-FA19-4717-80BF-2833187BA668
http://biblio-online.ru/book/6A5A6F52-FA19-4717-80BF-2833187BA668
http://znanium.com/bookread2.php?book=363158
http://e.lanbook.com/book/319

1. JIanun, E.C. Kypc Bbicmieii anredpsl. [Onekrponnslii pecype] : yuebnuk / E. C. Jlanun —
DJneKTpoHHbIE TeKCTOBBbIE naHHble. - Cankt-IletepOypr : Jlanp, 2009. — 368 c. — Pexum
noctyna: http://e.lanbook.com/book/246

2. Okynes, JI.A. Bricmas anre6pa. [DnexkTpoHHbId pecypc] : yueOnuk / JI. S. OxkyHeB. —
DJneKTpoHHbIE TeKCTOBBbIe naHHble. - Cankt-IlerepOypr : Jlanp, 2009. — 336 c. — Pexum
nocryna: http://e.lanbook.com/book/289

3. Nneun B.A. Jluneiinas anreOpa [Tekcr] : yueOHuk.- M3nanue 6-e, crepeoTunHoe. — MockBa:
®dusmatiaur, 2007.-280 c.

4. Mansies, A. 1. OcHoBbl nHelHOM anreOpsl [Tekcrt] : yaeOnuk / A. . Mansues. - U3n. 5-¢
; crep. - Mocksa; Cankr-Ilerepoypr Kpacuonap : Jlans, 2009. - 470 c.

5.2 MaTepuajibHO-TeXHUYECKOe U MPOrPaMMHOe o0ecrneyeHne I CHUITUHbI

JIuneiinas 614 YuebHas aynuTOpH IS IIPOBEICHUS: 654079, Kemepockas

anrebpa - 3aHTHUH JICKIIHOHHOTO THTIA; obnacts, r. HoBoxys-
- 3aHATHI CEMUHAPCKOTO (TIPAKTUYECKOT0) THIIA; Heuk, mnp-kt Merain-
- TPYNIIOBBIX U MHAWBU1YaJIbHBIX KOHCYJIbTAINH]; Typros, 1. 19

- TEKYILET0 KOHTPOJIS U IPOMEXYTOYHOH aTTECTAIIH.
CrnenmammupoBanHas (yueOHas) MeOenb: JOCKa MeloBas, Kadempa,
CTOJIBL, CTYJIbSL.

OOopyznoBaHue I TPE3CHTALNH y4eOHOTO MaTepHasa: NMEepPEeHOCHOE -
HOYTOYK,3KpaH, IIPOEKTOP.

Hcnonezyemoe mporpammuoe obecreuenne: MSWindows (Microsoft-
ImaginePremium 3 year no cyonunensnonHomy gporoopy Ne 1212/KMP
or 12122018 r. mo 12.12.2021 r.), LibreOffice (cBoGoano
pacnpoctpansiemoe I10), FoxitReader (cBoGOmHO pacmpocTpaHseMoe
I10), Firefox 14 (cBobomuo pacmpoctpansiemoe I10), SAumexc.bpaysep
(oTeuecTBeHHOE CBOOOTHO pacmpo- cTpansemoe [10).

WuTeprer ¢ obecneuenneM pocryna B DUOC.

5.3 CoBpemeHnHble npodeccuoHAJIbHBIE 0a3bl JAHHBbIX U HHGOPMAIIMOHHBbIE
CIIPABOYHbIE CUCTEMBI.

IHepeuens CIIB u UCC no aucuuninHe

1. OG6mepoccuiickuii MaTeMaTHueCKUil moprai (MHGOPMaIMOHHAS CUCTEMA) -
http://www.mathnet.ru/

2. Wudopmanmonnas cucreMa «EquHOEe OKHO JTOCTyIa K 00pa30BaTeIbHBIM pecypcamy -
http://www.window.edu.ru.

3. zbMATH - https://zbmath.org/ - wmaremarnueckas ©0a3a JaHHBIX, OXBAaTHIBAIOIIAS
MmatepHaisl ¢ KoHia 19 Beka. zbMath copepsxut okosno 4 000 000 toxkymeHTOB, U3 Oosee
3 000 xypnamoB u 170 000 kHUT O MaTeMaTUKe, CTATHCTUKE, MHPOPMATHKE, a TaKKe

MAallInHOCTPOCHHUIO, (I)I/ISI/IKG, €CTCCTBCHHBIM HAayKaM U JIp.
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https://zbmath.org/

6 Wnble cBeqeHns U (MJIH) MAaTEPHAJIBI.
6.1.1IpumepHbIe TeMbI MUCHbMEHHBIX Y4e0OHBIX padoT
Kontpoabnas padora Nel

BapuanTt (oOpasern)

1. BblyMcauTh OmpeAeauTeIb 4-TO MOpSaKa ABYMs crocoOamMu (pa3jiokKeHHUEM
0 JIEMEHTaM MEPBOM CTPOKU, TOHXKEHUEM MOPSIKA ONPEISTUTENS )

2 -5 1 2
-3 7 -1 4
5-9 2 7
4 -6 1 2
2 Haltiti paHr mMarpuiubl npuBeJeHNEM K CTYNEHYaTOMY BHIY. YKa3aTh
6a3uCHBI!t MUHOP.
-2 0 8 1 -5
3 -1 7 2 4
-8 2 -6 -3 -13
11 -3 13 5 17
3 -2 3 5
Haiitu marpuiy, obpatHyio k matpue | 7 -1 4
9 -8 -6
4,

b 1 -2\ ,_(-2 3 5
€lINTh MATPNYHOE ypaBHEHHE -3 4 = 3 -1 0/

Konrpoannas padora Ne2
Bapuanr (oOpas3err)

1. Pemiuth cucteMy JIMHEWHBIX alireOpanyecKux ypaBHEHHUM IByMs CIIOCOOaMM:

1) ¢c moMoIIEI0 0OOpaTHON MATPHIIHI;

2) no npaBuity Kpamepa;

2. Pemnts cucteMy MetosioM ['aycca.

3. Haiitu ¢pyHnaMeHTanbHYIO CUCTEMY PELICHUN OJHOPOIHON CHUCTEMBbI JIMHEHHBIX
anredpandecKnx ypaBHEHUH.

X, — X, +3%; =-10,
1. {2% +X,+5%, =-29,
4X, +2X, + X; = —-31.

12



X, +3X, +2X; + X =3,
2. 42X —3X, + TX; —14%, — X, = -8,
X, +3X, = X3 +3X, +4X; = 6.

Konrpoabnasi pa6ora Ne3

9x, +4X, + 2%, +10x, =0,
3% +7X, +5%,—2%, =0,
X, +8X, + 6%, — 6%, =0,
4%, +15x, +11x, -8x, =0.

BapuanT (oOpaszen)

1. Haiitm Bce 6a3ucel cucteMbl BekTopoB a;=(5;2;-3;1), a,=(4:1;-2;3), az=(1;1;-1;-

2), a,=(3;4;-1;2).

2. Haiitu matpuiy nepexona ot 6asucael =(-2,1,-1),e2=(1, -1, 3),
e3=(1,2,-1)k06asucye'l=(-1,2,3),e2=(21,2),e'3=(0,2,1).
3. Haiitu cucremy JIMHEMHBIX ypaBHEHUU, 3aJAIOIIYI0 JIMHEHHOE MHOTO00pasue

M=x,+L, eciu U3BECTHBI BEKTOP CABUTA Xo U 0a3uC a;, a, MOAIPOCTpaHCTBA L.
x0=(-1;1;0;1), a;=(1;-5;11;0), a,=(-3:1;0;11).

4. JlaHpl TOINPOCTPAHCTBA

Li(a;,az,a83) m

Lo(by,b,,b3). Halitn  Gasucel  u

pasMepHocTu noamnpoctpancts Ly, Ly, Ly N Ly, Ly + Ly, a;=(1,1,1,1), a,=(1,-
1,1,-1), a;=(1,3,1,3), b,=(1,2,0,2), b,=(1,2,1,2), b5=(3,1,3,1).

6.2 IlpumepHbIe BONPOCHI U 3a/IaHNs / 32124 U J1JI51 IPOMEKYTOYHOM

aTrecranmmu

Taoauua 9 - [IpuMepHbIe TeOpeTHYECKHE BONMPOCHI M MPAKTHYECKHUE 32/1a4H K

IK3aMeHy

Paznenel u Temsl | [IpumepHsbie
TEOPETUYECKHE

BOITPOCHI

[IpuMepHBIE TPAKTUYECKHE 3a0aU1

1. Teopust penieHUs1 CUCTEM JIMHENHBIX YPABHEHHI

1.1 Matpuus! u
OTpeIeTUTENH

1. TlepectanoBKH U
MIOJICTAHOBKH.

2. Onpenenutenu 2-ro u

3-ro mopsika.

2. Omnpenenutenu N-
nopsiaka. CBoiicTBa
OTIpeIeIIUTEIS.

4. MuHOpHI 1

anreOpanyeckue

JonosiHeHus. Teopema o

KaX/IOM 4JIeHE

npousBeneHus aij.Ajj .

TeopeMma o pasnoxeHuu

OIIPEICITUTEIS.

1.Borunicnute  ompepenuTens 4-ro  mopsiika  IByMs
crmocobaMu  (paszIoKEHHEM IO  JJIeMEHTaM  TepBOM
CTPOKHU, IOHKEHUEM TTOPSIIKA ONIPEISITUTEIS)

2 -5 1 2

-3 7 -1 4
5-9 2 7
4 -6 1 2
Haiinute matpuny C =34 — 4B, eciu
_[1 2 3 4 _[1-1 1 2
2 A_[z—z —4 sk B2 3 56]'
3.
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5.Bbiuucnenue
ompeaenuTens N-
MOpAIKA.

6.0mnepanuu Haj
MaTpULIaMU U UX
CBOMCTBA.

7.00paTHBIC MATPHUIIHI.
Brruncnenue o0paTHoit
MaTpPHULIBIL.

8.PaHr mMaTpuibl U €ro
BBIUHCJICHHE.
9.Teopema o panre
MaTpPHULIBIL.

Hana matpuua

2 1-473
10 25
A%y 0 -3 7|
01 21
Haiiure MuHOp M anredpanyeckoe J0MOTHEHHE IIEMEHTA d.
4.
Haiinnre maTpuny X, ecin 12 X = 8 1
MDY A . e 3 4|~ 18 —1
7T =8 4
Hokazkure, uyro mMarpuna A = 3 1 =2 | wumeer
5 6 —5 1
oOpartHyIo U HaliauTe €ee.
Hatimure panr marpunbr A
2 -1 4 1
5 3 3 4

11 6 1 10
125 10 9

T B

6.

1.2 Cucremsl
JIMHENHBIX
YpaBHEHUU

10.Cuctembl TUHEHHBIX
anreOpanvecKux
YpaBHEHUI, OCHOBHBIEC
MOHSTHSL.
11.PaBHOCUIIBEHBIE
CHUCTEMBI JINHEUHBIX
YpaBHEHUU U
JJIEMEHTapHbIE
npeoOpazoBaHus
CUCTEMBI.

12 .ITpaBuno Kpemepa
13.Pemienue cuctem ¢
MOMOIIbIO0 00paTHOM
MaTpHIIbI.

14 Kputepuii
COBMECTHOCTH CHCTEMBI
JIMHEUHBIX YPaBHEHUN
15.Pemenue cucTemsl
JIMHEUHBIX YPABHEHUN
METOJIOM
MIOCJIEA0BATENBHOTIO
UCKITIOUEHUS
HEU3BECTHBIX.

7. PemmuTh cUCTEMY JMHEHHBIX areOpanyecKux
YpaBHEHHI ABYMSI CIIOCOOaMU:
1) ¢ nomo1bI0 0OOPATHON MATPUIIBL;
2) no npaBuiy Kpamepa;
X, — X, +3%; =-10,
2%, + X, + 5%, = =29,
4X, +2X, + X; ==31.
X, +3X, + 2%, + X, =3,
8.Pemute cuctemy- 2x, —3x, + 7%, —14x, — %; = -8,
X, +3X, —X; +3X, + 4%, =6.

2. BekTopHbIE IPOCTPAaHCTBA

2.1
Koneunomepneie
BEKTOPHBIE
MPOCTpPaHCTBA

16.0npenenenue,
IIPUMEPBI U IPOCTENIINE
CBOWCTBA BEKTOPHBIX
IPOCTPAHCTB.
17.JIuneitnas
3aBUCUMOCTH H
HE3aBUCHMOCTb CUCTEMBI
BEKTOPOB.
18.IToxmpocTpaHcTBO.

9.Haiitu Bce Gasucel cuctembl BekTopoB a;=(5;2;-3;1),
a,=(4:1;-2;3), a3=(1;1;-1;-2), a,=(3;4;-1,2).
10.Haiitu matpuiy nepexona ot 6asuca el = (-2, 1,-1),
e2=(1,-1,3),
e3=(1,2,-1)k0asucye'l =(-1,2,3),e2=(21
2),e'3=(0,2,1).
11.Haiitu cucremy JHMHEWHBIX ypaBHEHHUH, 3a/alolIylo
nuHelHoe MHorooOpasue M=xp+L, ecaum U3BECTHBI
BEKTOP CIBUTA Xg M 0a3uC aj, 8y MOJIPOCTpaHCTBa L.
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Jluneinas o0omouKka

BEKTOPHBIX IIPOCTPAHCTB.

19.Cymma
MOJITPOCTPAHCTB.
20.JIunelinbie
MHOT000pa3usi.
21.ba3uc u pa3MepHOCTh
BEKTOPHOTO
POCTPAHCTBA.

22 13omopdusm

BCKTOPHBIX IIPOCTPAHCTB.

x0=(-1,;1;0;1), a;=(1;-5;11;0), a,=(-3:1;0;11).
12.1ans MOJITPOCTPAHCTBA Li(a;,az,a3) U
Lo(b1,by,b3).Haiitu 0asucel u pasMEepHOCTH
nogupoctpancts Ly, Ly, Ly N Ly, Ly + L,. a1=(1,1,1,1),
a=(1,-1,1,-1), a;=(1,3,1,3), b1=(1,2,0,2), b,=(1,2,1,2),
b3:(3,l,3,1).
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