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1. INTAHUPYEMBIE PE3YJIbTATBI OBYUEHMUS

1.1. Heap u 32124 JTUCUMILTHHBI

LeasiMmu ocBoeHMs] TUCHMILVIMHBI «JIuHelHas anreOpay» SBIAOTCS (HOPMHUPOBAHUE Yy CTYAECHTOB
o01eil anreOpandyeckoi KyJbTypbl, IPUBUTHE HABBIKOB COBPEMEHHBIX BHJIOB MATEMaTHMYECKOI'O MBIIUIECHUS,
[IOArOTOBKA CTYAEHTOB K OCO3HAaHHOMY BOCIPHUSTHIO JUCHUIUIMH  TPO(PECCUOHATBHOTO  IUKIIA,
(GbopMHpOBaHHE HABBIKOB MCIIOJIb30BAaHUS MaTeMaTHYECKHX METOZ0OB U OCHOB MaTeMaTH4YecKOro
MOJIETTUPOBAHUS B IPAKTUUECKOH 1€ATEIbHOCTH.

3agauyu AUCHMILINHBI:
-U3y4eHUE OCHOBHBIX MOHATHUH JIMHEHHON anredOpbl, UX CBOWCTB U CBSI3EH (TEOPEMBI U CIIEICTBUS);
-OCBOCHHME TJIaBHBIX YMEHUH M HaBBIKOB IpPHU NPeoOpa3OBaHUSAX MATpPHULl, ONPEIEIUTENCH, PpEeLIeHUH
MIPOCTEUIINX MATPUYHBIX YPABHEHUU U CUCTEM JIMHEHHBIX YPABHEHUM C N HEM3BECTHBIMU.

1.2. IlnanupyemMble pe3yabTaThbl 00y4eHUs

B pesynbprare ocBOCHHMS NAaHHON AMCHUILIMHBI Y OOydarommxcsi (OPMHUPYIOTCS CIEIYIOLIHe
KOMIICTEHIIHH:

YK — 1. CnocoOGeH ocCymiecTBISATh MOWUCK, KPUTHYECKHA aHalIM3 W CHHTE3 HH(OpMAaIHH,
MPUMEHSTh CUCTEMHBIN TIOJIXO/1 JJISl pEHICHUs IIOCTABJICHHBIX 3a7a4

IIK — 3. CrocobeH hopMupoBaTh Pa3BUBAIOIILYI0 00Pa30BATEIBHYIO CPEIY JJIS TOCTHKEHUS
JMYHOCTHBIX, MIPEIMETHBIX U METAIPEAMETHBIX Pe3yJbTaTOB O0yUYeHHs CPEICTBAMHU IPENOIaBAeMbIX
y4eOHBIX IIPEIMETOB

2. MECTO JUCIHUIIJIUHBI B CTPYKTYPE OBPA3OBATEJBHOM
INPOI'PAMMBI

JlucuuniauHa BXOAWT B 4acTh, (POPMHpPYEMYIO yYaCTHUKaMU OOpa30BaTEIbHBIX OTHOILLEHUM
bnoka 1 «/{uctununnel (Moaynn)» U SBIsSETCS 0053aTeNbHON AJI U3YYEHUS.
JlMcuMIUIMHA OCHOBBIBAETCSI HA PaHEE U3YUYEHHBIX NUCHUIIIMHAX: «AHAINTHYECKAsi TEOMETPUS»,
«BpIcmias MareMaTuKay.
OcBoeHue JaHHOH TUCIMITIIMHBI SBISETCS HEOOXOAMMOM OCHOBOM ISl TOCIIEIYIOLIETO N3YUEHUS
IUCHUILINH «MeToJIbl MaTeMaTH4eCKOi 00pabOTKU JAHHBIX).

3. OBPBEM U COAEP XAHUE JUCHHUIIJINHBI

3.1. O0beM IUCHHUILIAHBI

[Tokazarens 0ObeMa AUCHIUTIIHHBI Ko:-Bo wacor
O0beM NUCHHUILTIHBI B 3aYCTHBIX €IHHATIAX 3
O0BeM OUCHUILIMHEI B Yacax 108
KonrakTtHas pabora: 38,3
Jlexkuun 18
[IpakTrueckue 3aHATUS 18
KoHTakTHBIE Yachl HA TPOMEKYTOUHYIO aTTECTAIUIO: 2,3
[Tpendk3amMeHaMOHHAS KOHCYITBTAIUS 2
DK3aMeH 0,3




CamocrosrenbHas paboTa 60
Kontposnb 9,7
dopma MpOMeKyTOYHOM aTTeCTallMU: SK3aMEH BO 2 CEMEeCTpe.

3.2. Conep:kaHue THCHUIIHHBI

Koa-Bo yacoB
HaumeHoBaHue TeM
JUCUMILIMHBI ¢ KPATKUM COIep:KaHHEeM
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Tema |. MaTpuunbl
Marpurpl. Onepanyuy HaJ HIMU: CIOKEHUE MaTPHL], YMHOKEHHE MaTPHIl Ha YUCTIa,
yMHOKeHHE MaTpull. CBOMCTBA onepanuii HaJ MaTpuliaMu. KBaapaTHbeie MaTpHITHL. 4 4

Ennanunast matpuna. O6paTHble U 00paTHMbIe MaTpHLbl. TpaHCIOHUPOBAHUE MATPHII,
TPaHCIIOHNPOBAHNE NPON3BEACHHS MaTpPHIL.

Tema |l. Onpeneantenn

Onpenenurenu 2 u 3 nopsakoB. OnpenenuTenb KBaIpaTHON MaTpHIlbl. AIredpandeckue
JOTIOJTHEHHUSI © MUHOPBI DJIEMEHTOB MaTpHIIBL. Teopema 0 pa3ioskeHUH ONpeeTUTENs Mo
areMeHTaM cTpokH (cronbia). CBoicTBa onpenenuTens. Beraucienne oOpaTHOW MaTpuIsl | 5 7
TIPH MTOMOIIIH aNreOpanvecKux JTOTIOTHEeHNH. Pemene MaTpuyHbIX ypaBHEHUH.
Brrurciienue onpenenurencu.

Tema |11. CucTeMbl THHEHHBIX YPABHEHU

CucreMbl TMHEHHBIX YpaBHEHHN. PellleHus cucTeM JIMHEIHHBIX ypaBHEHUI. DKBUBAJICHTHBIE
(paBHOCHIIBHBIE) CUCTEMBI YpaBHEHUNA. OTHOPOAHBIE M HEOJHOPOAHBIE CHCTEMbI TMHEHHBIX
ypaBHEHUH, CIIOCOOBI UX pelICHMA. MaTpHIlbl, CBSI3aHHBIE ¢ CUCTEMAaMHU JIMHEHHBIX
ypaBHEHUH. DileMeHTapHbIe IpeoOpa30oBaHNs CUCTEM JIMHEWHBIX YpaBHEHUN (MaTpHII). 9 7
Teopema 00 SKBUBaJICHTHOCTH CUCTEM JIMHEWHBIX YPAaBHEHUH, CBA3aHHBIX JIEMEHTapHBIMU
npeobpazoBaHusMH. CTyleHYaThle CUCTEMBI TMHEWHBIX YPaBHEHUH (CTylIeHYaThIe
Matpuilsl). Pemmenns cuctem merogoM Kpamepa u merogom I"aycca.

Hroro 18 18

4. YYEBHO-METOJUYECKOE OBECIHEYEHUE CAMOCTOSTEJbHON
PABOTBHI OBYYAIOIINXCA

Tembr mist | U3yuaemsbie | Kour- Dopmbl Meronunueckue PopMBbI OTUET-
CaMOCTOSITE | BOIIPOCHI BO | CaMOCTOsTE obecrieueHus HOCTHU
JIBHOTO 4acoB JIBHOU
V3YUYCHHUS paboThI




TEMA 1.
Martpurst

1. Ceoticmea
onepayutl
Hao
mampuyamu.
2.
Tpancnonupo
8aHue
npouszeedeHu
s mampuy.

20

N3zyuenn

€ Hay4Ho-

METOINYe

CKOMU
JUTEPaATyp
BI

YuebHo-
METOIMYECKOE
obecrieueHue
JIACIIATLINHBI

Jlomarmuue
3a1aHus,
pacueTHbIe
paboThI

TEMA 2.
Onpenenuren
u

1. Teopema o
Dpasnodxicenuu
onpedenumern
A no
nemMeHmam
CcmpoKu
(cmonbya).

2. Cesoticmea
onpedenumern
1.

3.
Bowruucnenue
onpeodenumern

et 8blCUUX
NOPsOKO8.

20

N3yuenu

€ Hay4Ho-

METOANYE

CKOM
JIUTEPATYP
BI

VYyebno-
METOINYECKOE
oOecrieueHue
JTUCLIUILINHBI

Jlomairaue
3aJaHus,
pacueTHbIe
paboThI

TEMA 3.
CucremMsbl
JIMHEWHBIX
YpaBHEHUM.

1. Ceoticmea
peuieHutl
OOHOPOOHBIX U
HEOOHOPOOHbBIX
cucmem
JIUHEUHbIX
VPAGHEHUII.

2.
Cmynenyamoie
mampuybl.

3.
Cmpoueunviii
u
cmonoyoswiil
paneu
mampuybi.

4. Bexmopa-
CMpOoKU u
6ekmopa-
cmonoybl
cucmemvl
JIUHEHbIX
VPABHEHUII.

5. Pane
cucmembvl
JIUHEUIHbIX

VPABHEHUI.

20

N3yuenn

€ Hay4YHo-

METOuYE

CKOM
JUTEpaTyp
BI

VY4yebHo-
METOINYECKOE
oOecrieueHue
MUCLIUILINHBI

Jlomamnue
3a/1aHus,
pacyeTHbIe
paboThI

Hroro

60




5. ®OHJ OHEHOYHBIX CPEACTB JJIs1 IPOBEJAEHWA TEKYIIEW U
ITPOMEXYTOYHOU ATTECTAIIUUA 11O JUCHUIIJIMHE

5.1. Ilepeyenb KoMIeTeHIM € yKa3aHWeM 3TanoB MX GOpMHPOBAaHHMSA B IpoLecce OCBOCHHS
o0pa3oBaTeIbHON NPOrPaMMBblI

Kox n HanMeHOBaHNE KOMIICTCHITHH Ortarnbl GopMHUPOBaAHUS
YK — 1. CnocobeH oCymiecTBIsATh 1.PaboTa Ha y4eOHBIX 3aHATHIX
MOKUCK, KPUTUYECKUWA aHaIM3 ¢ CHUHTE3 2.CamMocrosiTenbHas padora

HH(bOpMaHHH, IIPUMCHATDH CUCTEMHBIN MOAXO0]
JJI1 pCIICHUA ITOCTABJICHHLIX 3a1a4

IIK — 3. Cnocoben ¢dopMupoBaTh 1.Pabota Ha y4eOHBIX 3aHATHAIX
Pa3BHUBAIOIIYI0 O00pa30BaTENbHYIO Cpedy I 2.CamocrosTensHas paboTta
JOCTIDKEHHUSI JIMYHOCTHBIX, TPEIMETHBIX U
METANpPEIMETHBIX  PE3yJbTaTOB  OOyYCHUS
CpeACTBAMH  TPEIMOJIAaBaCMbIX  Y4YCOHBIX
MPEIMETOB

5.2. Onucanue Noka3arejeid 1 KpUTepreB OleHUBAHNS KOMIETEHIIHIT HA PA3JIMYHBIX 3Tamax ux
¢hopMupoBaHuUsi, ONUCAHUE IIKAJT OLleHUBAHUS

Ouennt| Vposens Otan Onucanue Kpurepu [IIxana
BAaCMBl| ¢ hopmupos | dopmup nokaszaresnen 151 OIICHUBAH
KOISIHG AHHOCTHU OBaHUSI OIICHUBAH | Ms
TEHIIN us
u
VK- [[loporossiii |1.PaGota | 3HaTh OCHOBBI Kontponshsl [1Ikana
1 Ha CHUCTEMHOTO To/IX0/1a @ paboThl,  (OIICHUBAHUS
Y49€OHBIX | YMETh OCYIIECTBIATh  |[TOMAITHUE |[KOHTPOJIBHOU
BAHATUAX | TOUCK, KPUTUYECKUM  (3ajlaHus, paboThI
2.CaMOCTO | aHallu3 U CUHTE3 pacuetnbie  [[IIkana
gaTelibHas | MHpopMaIuu, paboThI OLICHUBAHUS
pabora MPUMEHSITh CUCTEMHBIN TOMAIITHEro
OJIX0/1 3alaHus
[Txama
OIICHUBAHUS
[pac4eTHOM
paboThI




[IponBuny |(l1.Pabota | 3HATH OCHOBHI KonTtponshsl [1Ikana
TBIN Ha CHUCTEMHOI0 ojxoaa € paboThl, OIlCHUBAHUS
Y4E€OHBIX | YMETh OCYIIECTBIIATh  |[TOMAIIHUE |[KOHTPOJBHOU
BAHSATUAX | IOUCK, KPUTUYECKUM  (3aaHus, [paboThI
2.CaMOCTO | aHaJIU3 U CUHTE3 pacuetHble [[[Ixana
gaTenbHas | MHpOpMaIuHy, paboThI OIICHUBAHUS
pabora MIPUMEHSTH CUCTEMHBIN TTOMAIITHETO
OJIX0/]1 3alaHus
Baanets [IIxana
CIIOCOOHOCTBIO OIICHUBAHUS
OCYIIECTBJISITH MOUCK, [pacyeTHOM
KPUTHYECKU aHAIIN3 U pPaboThI
cUHTE3 HH(popMaIuu,
MIPUMEHSTH CUCTEMHBIN
MOAXO/ JIJISl pEeIEeHUs
MTOCTaBJIEHHBIX 3a]a4
IIK- | IIoporoser | 1.Pabota | 3HaTh OCHOBBI KonTponphs! [[Ikama
3 17§ Ha (dbopmHpOBaHUA € pabOThl,  (OLICHHMBAHUS
y4eOHBIX | pa3BUBAIOLIEH NOMAIIHUE [KOHTPOJIBHOMN
3aHATHS | 0Opa30BaTEIbHOM 3aJaHus, pPaboThI
X cpensl pacuetHeie |[IIkana
2.Camoc | Ymets hopmupoBath  [pabOThI OIICHUBAHUS
TOSITENb | Pa3BUBAIOIILYIO TTOMAIITHETO
Has 00pa3oBaTeNbHYIO 3aJaHus
pabota cpeny sl JOCTHKCHUS [1xana
HY>KHBIX PE3YJIbTAaTOB OIICHUBAHUS
[pac4eTHOM
paboThI
[IponBuny | 1.PaGota | 3HaTH OCHOBHI KonTtponshsl [1Ikana
ThIN Ha dbopmupoBaHUS € paOOThl,  (OIICHUBAHUS
y4eOHBIX | pa3BUBAIOIICH JIOMAIlIHUE  [KOHTPOJIbHOU
3aHATHA | 00pa30BaTeNIbHOM 3a/1aHus, paboThI
X cpenbl pacuetHbie  [[Ikanma
2.Camoc | Ymetb popMupoBath  [paOOThI OLICHUBAHUS
TOSITENIb | Pa3BUBAIONIYIO JTOMAIIHETO
Has 00pa3oBaTeIbHYIO 3ajaHus
pabota cpeny ISl JOCTHKEHUS [1Ikana
HY>KHBIX P€3yJIbTaTOB OIICHUBAHUSA
Bnanets [pacYeTHOU
CITIOCOOHOCTBIO PaboTHhI
(dbopMupoBath
Pa3BUBAIOLILYIO
00pa30BaTENbHYIO

8




cpeny TUTSI
ITOCTHKCHHSI
ITUIHOCTHBIX,
MPEIMETHBIX u
METarpeIMETHBIX
pE3yIbTaToB
oOy4eHus
CpeacTBaMu
MPETI0IaBaCMbIX
YIE€OHBIX TIPEMETOB

Onucanne MKaJ ONeHUBAHUS

HIkana oueHnBaHUs pacyeTHON padoThI

Kpurepuii onenuBanus bannel
Bce 3amaHust BBIMOSHEHB! MPAaBUIBHO, OOOCHOBAHBI NOJYYEHHBIE PE3yJbTAThI, 10
oopMIIeHO 0 00pa3Ily, COOTBETCTBYET MPEAbIBISIEMbIM TPEOOBAHUSIM

Bce 3amaHus BBINONHEHBI NPaBUIBHO, HO HET OOOCHOBAaHUS IOJIyYEHHBIX 7.9
pe3yJIbTaTOB

ITpaBunbHO BeIONHEHO 60%-70% Beex 3a1aHMii, HO HE 000CHOBaHBI IOJIY4YE€HHBIE 6
pe3yJIbTaThl

[IpaBunbHO BbIMONHEHO 50% Bcex 3aaaHuii, OOOCHOBAaHBI TMOJY4YEHHBIE 5
pe3yJIbTaThl

[TpaBunbHO BbIMONHEHO 50% Bcex 3aaaHuii, 00OCHOBaHBI HE BCE MOJyYEHHBIE 2.4
pe3yJIbTaThl

[TpaBunbHO BhIMONHEHO MeHee 50% Bcex 3aaaHuii, 0OOCHOBaHBI IOJIYYEHHBIE 1
pe3yNIbTaTh

[TpaBunbHO BhIMOTHEHO MeHee 50% Bcex 3a1aHMii, HE 0OOCHOBAHBI MOJTY4YEHHBIE 0
pe3yNbTaTh

MaxkcuMaIbHOE KOJIMYECTBO 0aJIOB 3a OMHO 3aaHNeE 10

IIIkana oneHUBaHHUA JOMAIIIHET0 3aJaHHUS.

IToka3zarens Banner
CTynenT npaBuiabHO BeITOIHUI 0 — 5% Bcex mJoMaIIHUX 3a0aHuN 0
Y.
CTyaeHT npaBWIbHO BBIMONHWI 5 — 10% Bcex AJoMalIHuX 3aJaHui 1
CtyaeHT npaBuiibHO BbINONHWI 11 —20% Bcex TomMamHux 3aAaHuil 2
CryneHT npaBmiIbHO BRIMOIHUI 21 — 30% Bcex mOMaIIHUX 3aJaHNui 3
Y
CTyneHT npaBmIbHO BRIMOIHUTI 31 — 40% Bcex DOMAIIHUX 3aJaHui 4
Y
CTyneHT npaBuibHO BHIMOIHUI 41 — 50% Bcex mOMAaIIHUX 3aJaHH 5
CTyneHT npaBUIbHO BHIMOIHUI 51 — 60% Bcex HJOMAIIHUX 3aJaHHI 6
CTyneHT npaBUIbHO BIMOIHUI 61 — 70% Bcex HOMAIIHUX 3aJaHHI 7
CTyneHT npaBuiibHO BhIMOAHWI 71 — 80% Bcex mOMAaIIHUX 3aJaHHI 8

9




CTyneHT npaBuibHO BHIMOIHUI 81 — 90% Bcex mOMAaIIHUX 3aJaHHI

CtyaeHT npaBmiibHO BbITOHII 91 — 100% Bcex qoMamiHux 3a1aHnuii 10

Bcero (makcumym) 10

IIkana oueHuBaHUS KOHTPOJbHOM padoThlI.
[Tokazarens bannel
CTyIEHT peui 3a/1ady U MoKa3aJl MOJIHOE U YBEPEHHOE 3HAHUE TEMBI 3aJIaHUs 5
CTyIEHT peun 3a/1ady, OJJHAKO B PEHICHUH UMEIOTCS HECYIIECTBCHHBIE OITUOKHU, HEJIOCTATKH 4
W HEI0YCTHI
CTyIeHT B IIeJIOM PELII 331a4y, HO B PEIIEHUH UMEIOTCS 3aMETHBIE U IpyOble OIINOKH, 3
HEIOCTaTKU U HEIOUETHI
CTylIeHT He pelIni 3a7a4y, HO UMEIOTCsI 0oJiee ABYX MPaBUIIbHBIX HIEH WK MOJIXO0J0B K 2
CIICHUIO 3a/1a4H
CTyIeHT He pelrii 3a7a9y, HO HIMEIOTCSI TOJIBKO OJTHA-TIBE WJICH WIIH MTOJIXO/IbI K PEIICHHIO 1
3aJlaun
CTyIeHT He pelni 3aJa4y 1 MoKasall OJTHOE He3HAHWE TEeMbl 3a/laHus 0
Bcero (Makcumym) 40

5.3. TumoBble KOHTPOJIbHBbIE 3aJaHUsI WJIH HHbIe MaTepUAJIbl, HeOOXOAUMBbIE [JIsl OLEHKH
3HAHMH, YMeHMi, HaBBIKOB W (WIH) ONbITA JeSATEJbHOCTH, XAPAKTEPHU3YIOIIUX JTAIbI

(l)OpMI/IpOBaHI/IH KOMIIeTEeHILINii B nmpouecce OCBOCHUs Oﬁpa3OBaTeJIBHOI71 NnmporpaMmmbl

3amaHus 1y KOHTPOJIBHBIX PadoT.
TEMA 1. Matpuusl.

10




3AZTIAYA Nel. HaiiTi BO3MOXKHYIO CYMMY MaTpPHI]
A:(z -1 4J’B:(2 5}(::(—1 2 oj.
2 1 -3 1 -8 1 -2 5

3ATAYA Ne2. HaliTu BO3MOXHBIE MPOU3BEICHUS MAaTPHUILL
11

2 3 -1 2 3
F:( j,B=( j,Gz 11
16 1 -2 5
11
1 -4 -3 2 2 3
3AJAYA Ne3. [TepemHoxuts Mmatpunel (1 -5 -3|,| 1 -1 0].
1 6 4 -1 2 1

_ 2 -1
3AZJAYA Ne4. Pemute ypaBHeHue A o X = B, ecmu A = [21 ZJ B = [ ], Al=

[— 04 03

. Cnenatb OpOBEPKY.
0,2 0,1] POBEPRY

TEMA 2. Onpenenuresiu.
3AJJAYA Ne 1. Beruucnuts onpeaeanuTenu:

5 0 1 -1 1

31 -1 2 1 -1 2 -3

2 -1 2 2 1 3.2 -1 5 6
1 4 12 -1 2 .5 1 -1 5
5 0 -4 2 -3

3ATAYA Ne 2. Pemute ypaBHeHHe. BbiOepute BEepHBIl OTBET.
-1 -1 0
X -2 -3=10.  BAPMAHTBI OTBETOB: 1). {-4;2}. 2).{-5;3}. 3).{-2;0}.
0 2 2x
3AJAYA Ne 3. Haiitu xosdduiuenT n0pu X B Pa3IOKEHUU  ONPEIeTUTeNs
x 1 -1 1
1 -1 2 -3
-2 -1 5 6
-5 1 -1 5
X -4 2 -3
3AJZTIAYA Ne 4. TTpu momomu anreOpandecKux JOMOJTHEHUN HAMIUTE OOPaTHYIO MATPHUILY IS

MaTPHUIIbI @ 3} BriOepuTe BEepHBI OTBET. BAPUAHTBI OTBETOB:

o7 72,1t 3) y1-5 4
)'(—3 1]' )Z(z —2} )5(2 —1}
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3AJTAYA Ne 5. JInst naHHBIX MaTpHI] HATH 00paTHbIEe MaTpullbl. ClenaTh IPOBEPKY.

3 -1 7 3 1 -1
a) |-2 0 5| 6)]2 2 1
1 1 2 1 1 1

TEMA 3. Cucrembl JJHHEHHbIX YPABHEHHUI.
3AZTIAYA Ne 1. Peummnth cucTeMy JIMHENHBIX YPAaBHEHUI
X1+ 2X2 + 3X3 + 4X4 = 5,
2X1 + Xo + 2X3 + 3X4 = 1,
3X1 + 2X2 +X3 + 2X4 = 1,

4X1+3X2 +2X3 + X4 = - 5.
Ecan x; = ¢y, Xo = Cp, X3 =C3, X4 = C4 — peueHne CUCTEMBI, TO CyMMa C; + ¢, + €3 + C4 paBHA:
BAPUAHTBI OTBETOB:

1)0; 2)1; 3)-2,; 4)-1.

3x -2y =5,
3AZJAYA Ne 2. Pemnts cUCTEMY JIMHENHBIX YPABHEHUI { 2x+5y=—3 meronom Kpamepa:
+5y=-3.
Ecmu X1 = €1, Xz = Cp, — pELLIEHUE CUCTEMBI, TO CyMMa C; + C, paBHA:

BAPUAHTBI OTBETOB:
N0, 2)1;, 3)-1;, 4)2.
3AZTAYA Ne3. PemuTh CUCTEMBI JIMHEMHBIX YPaBHEHU NpH MOMOLIM OOpaTHBIX MaTpula
(MaTpu4HBIN crioco0 pelieHrs ypaBHEHUN):
3x; — x +7x3=10,
-2 X1 - 5X3 = - 7,
X1 + X3 +2 X3 — -1.

31 -1
3AJIAYA Ne4. Pemuts MmaTpuyHOE ypaBHEHUE X-A =B, tne A=|2 2 1 |,
11
3 4 2
B=|-1 -1 2|. CpenaTtph NpoBEpKY.
1 2 1

IIpumep nomamHero 3axanus no reme 1. Marpuubl.
1. Beimmosaute nericTBUSA

2
0 6 -9 2 1 0
e 40 2 e ! é( 12 3 18J3'£34 2 1]'
31 -1 2|-4]-2 0 2|, 3 3
0 2 -3 0 -1 3

2. TlpeoOpa3yiiTe NaHHYI0 MAaTpHIy TaK, YTOOBI BCE AJIEMEHThl HOBOW MAaTpHUIlbl ObLIN
LEJIBIMU YHCIaMHU:

12



N [—

A=
CRFNERN
\SY (98}
Al =

— e e

3. BommonHuTe yMHOXKEHHE -2

4. HatimuTe, ey 3TO BO3MOXKHO, Mpou3BeeHUust MaTpull A-B u B-A:

01 -13 1 -4 -1 -1 -2 -4 1 2 3
A=2—101,B:[30 2]. A=|-1 -2 —-4|, B=|2 4 6|
10 1 2 1 2 4 3 6 9
2 -1 -1
5. [IpoBeprTe, 9TO MaTpulia Y = yIIOBJIETBOPSIET PABEHCTBY:
-1 0
3 -2 0
7 -7 -3
X-2 0 -1|= .
(o 11 12j
1 3 4

IIpumep nomamHero 3axanus no reme 2. Onpeneauresu.
1. Beruucnurte onpeaeauTenu 2-ro NopsaKa:

-3 4 2 -1 sina —cosa sina  cosa
2 -1 5 4 cosa sina | sing cos |
8 9 o 7 4 y 5 2_0
2. Pemmre ypaBHEHHE 3 _3 3 9 2 1™

3. CocraBpre MuHOpH Mj, u anreOpamdeckue MOMOTHEHUS Ajx yKa3aHHBIX 3JIEMEHTOB
OIPEIICIIUTEIIEN U BBIYMCIIUTE UX:

-3 2 0 4 -1 2
1) 0 -1 31 M32'?A32'? 2)_6 0 1'M23-?A23-?
5 2 -3 3 =57
4. BplupcIUTe ONpEAeNIUTENb 3-TO TOPSIKA, PA3I0oKHB €ro 10 JIEMEHTaM KaKoi-11ubo
3 4 1
ctpoku (cromdua): |2 —3 0.
1 -2 2
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0 01 1 3 -1 30 1
5. Pemmte ypapuenue: [0 1 0-x>=l0 2 5[-x+[0 1 —1=0.

1 00 0 0 3 -1 2 3
6. Brerancnute onpenenuTesb, pa3IokKUB €ro Mo AJIEMEHTaM CTPOKH (CTOIONa):
0 3 -1 4
2 -1 1 0
-2 0 1 3
4 -2 0 1
x+1 -4 3

7. Pemmre ypasmenme | + 1 0[=5
x+2 0 -2

IIpumep nomamuero 3axanus no teme 3. CucremMsl JMHEHHbIX YPABHEHHUIA.
1. Wcnonb3ysa sjieMeHTapHbIE MpeoOpa3oBaHUs MaTpull (KPOME HCKIIOUEHHUS HYJIEBBIX
CTPOK WJIM CTOJIOLIOB), TPUBEAUTE CJICTYIONINE MATPUIILI K CTYIIEHUYATOMY BUTY:

2 3 -4 -1 123 1
11 3 1 1 -2 1 3 2 31 2
3 -12 4 5 -3 -1 8 312 -2

a) 2 2 7-Y. g 388 -9-5. 5 lo42 5/

2. Ucrionw3ys ayieMeHTapHbIE TPeoOpa3oBaHusl CTPOK MATpPHIl (B TOM YUCIIE U UCKITIOUCHHE
HYJIEBBIX CTPOK), NPHUBEIUTE CIEAYIOIIME MATPUIBl K TAKOMY CTYIIEHYaTOMY BHUIY, KOTIa
AJIEMEHTHI, CTOSIIIME B Hayaje KaxJOW CTYNEHbKH, OKPYKEHbI B CBOEM CTOJIOIE HYJISMHU
CBEPXY U CHU3Y:

-1 4 1 3 -1 4 3 20 1111 1 7
1 3 -5 0 3 -1 -2 10 3211 -3 -2
3 1 -13 -6 8 1 -3 50 012 2 6 23
a) -1 2 3 3 . 6) -5 9 8 3 0 : B) 5 4 3 3 -1 12 :
3. Bperuucaure paHr MaTpHII:
1 2 3 1 -1 4 3 20
-1 1 -3 1 4 3 2 31 3 -1 -2 10
-2 1 +2 -1 2 -1 312 -2 8 1 -3 50
a)\=3 0 V. g =10 1J. 0 4 2 3 0

Pacuernas padora 1. MaTpuubl
1. Haitgute BO3MOXHYIO CYMMY MaTpPHII.

3 -7 3 -11 2 1 -9
4 6 0 0 3 -7 3 -11
2. Haiinute BO3MOXKHOE MPOU3BEACHUE MATPHIT

14



31
1 3 -1 3 2

F= G= T=|-10
-4 5 -4 0 8

2 -1

2 -1 3 1
3. Beruucnure (A-C +3B)", ecinu Az( 3 3], Bz( ], Cz{

4. JlaHbI MaTPHUILIBI U YHUCIIO O = 2.

1 0 3 1 -1
A=12 4 1| B=|3| U= 2
1 -4 2 2 1
Haittu A'B+aC.
1 4 -1
5. Halimute oOpaTHy0 MaTpuily i MaTpulel B=| 2 0 1
-4 1 -3

6. OnpenenuTs paHru MaTpPHIL;

2 57 1 21 3 4
1 2 3 3204 2 6 B
1 2 1 5 4

1 3 5

1. Pemiuth MatpuuHoe ypaBHeHue AX=B, rae
e 3 2,;{: X xu,B: -1 7
4 3 Xy X 2 5

Pacuernas patora 2. Onpenenurenu
1. BpruucnuTh onpenenuTenb MaTPUIIbl [0 TPABUITY TPEYTOJIbHUKOB:

1 0
2 x 1

o -1 =z
2. BwraucauTh onpeaenuTess MaTPHUILhI IO IPABUITY TPEYTOJLHUKOB!
1 2 1
A=|0 -2 3
=1 1
3. Bwruucnouts onpenenurenu matpuil mo npasuity Capproca:
a 1 —-af 2 -4 1
1 a 1115 1 =2
- 1 —-a |1 2 3

1
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4. TlpoBepuTh cripaBeyIMBOCTh paBeHCTBA. det (4+B) = det(A) « det(B),eciu

-2 -3 -11 10 2 1
A=/-11 15 -50| 1 B=|-10 -5 -5
8 -13 24 -15 -12 -6
5. BpluucauTh onpenenuTenu MaTpuiL:
1. 2. 3. 4.
Ja a oSG s sin® o cos o -1
-1 @ SifiCy  coso . sini.ﬂ CIIISI.'E -2 4
' 1 -1 0
5. 6. 7. 8.
4 -1 2. 7 -8 1 2B ZE 4 ja 0 253 127
-1 = 3015 15 9 1 3 5 7 TTO252 126
3 -2 o o o 0 14 19 24 -3 -3 -3
713 391 5 03 1
9. 10. 11. 12.
-2 a -xr 1 x I -1 2 4 1 204
a -4 o -x -1 12 3 1 o -1 a
4 -a y 1 - T 0 9 9 1 1
3 -1 17 4 -2 1
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IIpumepHbIe BOMPOCHI K IK3MEHY.

=

Matpuiisl, Cl1OXKeHUEe MaTpUL. AIUTUBHAS IPYIIIIA MATPULL.

YMHO)K€eHnEe MaTpullbl Ha cKajsip. BeKTopHOe mpocTpaHcTBO MaTpull HaJ nojem R.

3. YMHOXEHuEe MaTpul], acCCOLMATUBHOCTh W HEKOMMYTAaTUBHOCTb YMHOXEHHS MAaTpPHII.
TpaHcOHHpOBaHME MATPHILI.

4. KsagpatHele Mmarpuubl. Konbuo kBaapaTHeIx MaTtpuul. Jlenurenu Hyns. EnuHudnas
MmaTpuna. ObpaTHble M1 0OpaTUMbIE MATPULIBI.

5. DieMeHTapHbIe NpeoOpa3oBaHus MaTpull. BRIpOKIEHHBIE U HEBBIPOKJIECHHBIE MAaTPHIIBL.
Teopema 0 npeBpalieHuy MaTpULbl B €IMHAYHYIO.

6. DnemeHtapHbie MaTpUllbl. TeopeMa 00 YMHOKEHUH MATPHUILIBI HAa SJIEMEHTAPHYIO0 MaTPHILY.

/. Heobxoammoe 1 JOCTAaTOYHOE YCIOBHE OOPATUMOCTHA MAaTPHULIBI.

8. Ompenenurenu n-ro nopsiaka. AnreOpandeckoe J0MOJTHEHUE SJIEMEHTA.

9. PaznokeHue ompeneauTes 1Mo AIEMEHTaM CTPOKHU (CTOJIOIA) OMpeaeTuTes.

10.CBoiicTBa omnpenenureneii N-ro nopsaka. OnpeaenuTens NPOU3BEACHUS MaTPHUIL.

11.MuHOpBI 351eMeHTOB onpezaenuTens. Teopema 06 anredpanyeckKoM JTOMOTHEHUH AJIEMEHTa
OIIPEIEIIUTEIIA.

12.Bpruncnenne oOpaTHON MaTpPUIIBI IPU MTOMOILIY aJIreOpandecKux JONOJTHEHU.

13.MarpuuHas 3anuch U MaTPUIHOE PELLICHUE CUCTEMBbI TUHEHHBIX YPaBHEHUH.

14 TTpasuino Kpamepa periennsi CHCTEMbl TUHEHHBIX YPABHEHHI.

15.Cucrembl IMHEWHBIX ypaBHEHUI. PelieHns cucteM JMHENHbIX YypaBHEHH. PaBHOCHIIBbHBIE
CHUCTEMBI YPaBHEHUII.

16.OnHOpOAHBIE M HEOAHOPOIHBIE CUCTEMBI IMHEHHBIX YPaBHEHH, CBOMCTBA MX PELICHHI.

17.2nemenTapHbie MpeoOpa30BaHMs CUCTEM JIMHEWHBIX YPaBHEHUN.

18.CtyneHyaTsie CUCTEMBI JINHEHHBIX YPaBHEHUI.

19.Teopema o umcne pemieHWd cUCTEM IJMHEHHBIX ypaBHeHHi. Merton ['aycca pemeHus
CHUCTEM JIMHEHHBIX ypaBHeHMH. OOIIME U YaCTHBIE PEIICHUS CUCTEM JIMHEHHBIX
YPaBHEHUM.

20.HeoOxogmmoe ©  JOCTAaTOYHOE YCIOBHUE CYIIECTBOBAHWS HEHYJIEBBIX  pEIICHUN

OJHOPOJHBIX CUCTEMBI JIMHEUHBIX YPABHEHUU

no

5.4. MeToanueckne MaTepuaJbl, ONpele/siloliie NPOLeAYPbl OLEHMBAHUSI 3HAHMI, yMeHMI,
HABBIKOB M (WJIH) ONBITA JIeSTeJBHOCTH, XapaKTepU3YWIIHX 3Tanbl (OpPMUPOBAHMA
KOMITeTEeHIUI
O6mas onenka (100 OanioB) ckaabIBaeTCs U3 OLEHKH 3a TEKYIIUH KOHTPoJb (70 GayioB), U OLEHKU
3a MPOMEXYTOYHYIO aTTecTaruio (30 6amioB).
3a BBINOJIHEHHE KOHTPOJIBHBIX paboT MOkKHO Habpath 40 Ganos.
3a BBIMOJHEHUE JOMAITHUX 33JIaHUNA 00yJaromuics MOXeT HabpaTh MakcuMaiabHO 10 OaoB.
3a BBINOJIHEHHE PACYETHBIX pabOT MOKHO HaOpaTh 20 6asuios.
DopMOI TPOMEKYTOUHOM aTTECTALMU SABIIETCSA SK3aMEH.
MaxkcumanbHast cymma OaiioB, KOTOpbIe OOy4aroIIMiCsi MOXeT HaOpaTh NpU cjAade SK3aMeHa,
coctaisieT 30 6amos.
Jns cpmaum SK3aMeHa HEeoOXOJMMO BBIMOJHUTH BCE 3a/JaHUs TEKyllero KoHTpois. Ha sk3amen
BBIHOCHUTCSI MaTe€pHall, 3J1araeMblil B JISKIUSAX U paCCMaTPUBAEMBbIi Ha MPAKTUYECKUX 3aHATHSIX.

IxaJia oneHUBaHUSA IK3aMeHa
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Kpurepum oueHuBanust Bbanabl

CraButcs, eclid CTyIEHT OOHapyXMBAaeT BCECTOPOHHEE, CHCTEMaTHYeCKoe U 24-30
ry0oKoe 3HaHWE NPOTPaMMHOTO MaTepuana Mo JUCUUIUIMHE, OOCTOSTENHHO
aHAJIM3UPYET CTPYKTYPHYIO B3aWMOCBSI3b pPAacCMaTpUBAeMbIX TEM U pPa3zesioB
JMCLUUIUIMHBL, YCBOWJI OCHOBHYIO M 3HAKOM C JIOTOJHHUTENBHOW JUTEpaTypoid,
PEKOMEHI0BAaHHOM MPOrpaMMoOi, a TakyKe YCBOMJI B3aUMOCBSI3b OCHOBHBIX OHATUMN
IUCUMIUIMHBL B MX 3HAYeHUH I npuoOperaeMoil mpodeccud; NposiBUI
TBOPUYECKHE CIIOCOOHOCTU B MOHUMAHUM, U3JI0)KEHUU U WCIIOJIb30BAHUN Y4eOHOTO
MaTepuaa.

CraButrcs, eciM CTYIEHT, OOHapyXHBaeT TIOJHOE 3HAHHE MPOTrPAMMHOIO 15-23
MaTepHuala, YCIEIIHO BBIMOJHACT NPEAYCMOTPEHHBIE B MpOTrpaMMe 3aJaHus;
YCBOWUJI OCHOBHYIO JIUTEpaTypy, PEKOMEHIOBAHHYIO B Mporpamme; IoOKa3al
CHCTEMAaTHYEeCKH XapakTep 3HAaHWW 10 JTUCHHUIUIMHE H CIHOCO0EH K HX
CaMOCTOSITEIbHOMY TIOMOJIHEHUI0O U OOHOBJIGHUIO B XOJ€ JaJIbHEHIIeH
00pa3oBaTeNbHON NEATEILHOCTH.

CraBuTcsi, €ciu CTYIEHT OOHApy)KMBAaeT 3HAHHUE OCHOBHOTO IPOrPAMMHOIO 6-14
MaTepuaia B o0beMe, HE0OXOAMMOM Uil JajbHeimero oOy4eHHs U
npoeCCUOHATLHON  IEATETBLHOCTH; CIPABISIETCS C  BBIINOJHCHUEM 3aJaHHi,
MPEIyCMOTPEHHBIX  MPOTrpaMMON; 3HAKOM C  OCHOBHOM  JIMTEpaTypow,
PEKOMEHIOBAaHHOM MPOrpaMMOii; JOMYCKAeT MOTPEITHOCTH HEPHUHIUITHATIEHOTO
XapakTepa B OTBETE Ha SK3aMEHE.

CraBuTcs B TOM Clly4ae, €Cld CTYyJIEHT OOHapy>KMBaeT MpoOenbl B 3HAHUAX 0-5
OCHOBHOT'O IIPOTPaMMHOT'0 MaTepuaa, J0MycKaeT NPUHIUIHAIbHbIE OIINOKH B
BBIITOJIHEHUH NIPEYyCMOTPEHHBIX IPOrPaMMON 3aJaHUM.

HTorosas mxaJjia oneHUBAHUSA pe3yJabTaTOB OCBOCHHUSA TUCHMUIIIMHDBI

HroroBas olieHKa MO AMCLUMIUIMHE BBICTAaBISIETCA 10 MPUBEICHHOW Huke wmkaine. [Ipu BeicTaBieHUM
UTOTOBOM OLIEHKU MpernoaBaTesieM YUUThIBAeTCs paboTa 00ydaroIerocsi B TeUeHHe OCBOCHUS JUCIUIUIUHBI,
a TaKKe OLIEHKA 110 IPOMEXKYTOUYHON aTTECTALIUU.

KonunuecTBo 6amios OreHkKa o TpaJuIIMOHHOMN TIKaje
81-100 OTan4HO

61-80 Xoporio

41-60 Y 10BIIETBOPUTEIILHO

0-40 HeynoBineTBOpUTENBHO

6. YUEBHO-METOIMYECKOE M PECYPCHOE OBECNEYEHME
T CTUTIIAHBI

6.1. OcHoBHas TUTEPATypa
1.  BbypmuctpoBa, E.b. Jluneiinas anreOpa: yuyeOHMK U mpakTukyM Juisi By30B/ E.b. bBypmucrposa,
C.T.Jlo6anoB. — MockBa: IOpaiit, 2023. — 421c.— Tekcr : oaaektponnbiii . — URL:
https://urait.ru/bcode/509853
2. Mansies, U. A. JIuneitHas anredpa : yaeOHoe mocodue. — 2-¢ uza. — Cankrt-IlerepOypr : Jlans, 2022.
— 384 c. —Tekcr : anexkrponnsiit. — URL: https://e.lanbook.com/book/210503
3.  TloctHukoB, M. M. Jluneiinas anre6pa : yueOnoe nocoobue. — 3-¢ uza. — Cankr-IlerepOypr : Jlaus,
2022. — 400 c. — Texkcr : anextponnsiit. — URL: https://e.lanbook.com/book/210350
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6.2. /lonoJiIHMTE/IbHASA JJUTEpaTypa

1. byrpos, . C. Beicmas marematuka B 3 T. T. 2. DneMeHThl JHHEHHOW anreOpbl U aHATUTHYECKOU
reomerpun : yaeOHUK s By30B/ S. C. byrpos, C. M. Hukonbckuit. — 7-¢ m3a.— Mocksa : FOpaiit,
2023. — 281 c. — Tekcr : anekrponnbiii. — URL: https://urait.ru/bcode/510767

2.  Topnau, b. A. JIuneiinas anre6pa : yaueoHoe mocobue. — Cankr-IlerepOypr : Jlans, 2022. — 480 ¢. —
Tekcr : anextponnsiii. — URL: https://e.lanbook.com/book/210983

3. JluneliHas anreOpa W aHATUTUYECKass TEOMETPHS . y4EOHMK M TNPAKTUKyM HJs BY30B/ TOJ pe.
E.TI. IInotHukoBoit. — Mocksa : IOpaiit, 2023. — 340c.— Tekcr : osnekrponnsii. — URL:
https://urait.ru/bcode/511488

4,  JlyGsruna, E. H. Jluneiinas anreOpa : yue6noe nocobue s By3oB / E. H. JIyosruna, E. M. Beuromos.
— 2-¢ m3n. — MockBa : HOpaiitr, 2023. — 150 c¢. — Tekcr : osnekrponHbnii. — URL:
https://urait.ru/bcode/517596

5. TlaxomoBa, E.I'. Jluneitnas anreOpa u aHamutudeckas reomerpus. COOpHUK 3amaHuil : ydeOHOE
nocobue ans By3oB/ E. I Ilaxomona, C.B. PoxkoBa. — Mocksa : FOpaiit, 2022. — 110 c. — TekcrT :
anexkrpounbiii. — URL: https://urait.ru/bcode/490366

6. IloramoB, A.Il. Jluneiinas anreOpa W aHaIWTUYECKass TEOMETPUsS : YYEOHMK W TMPAKTUKYM IS
By30B — Mockaa : FOpaiit, 2023. — 309 c. — Tekcr : anekrponnsiit. — URL: https://urait.ru/bcode/511926

7.  CabutoB, W. X. Jluneiinas anreOpa ¥ aHAJIUTHYECKash reoMeTpus : ydeOHOe mocoOue uis By30B /
. X. CabutoB, A. A. MuxaneB. — 2-e uza. — Mocksa : FOpaiit, 2023. — 258 ¢. — TeKcT : 3JIeKTPOHHBIH.
— URL: https://urait.ru/bcode/515388

8. COopHuK 3a1a4 MO aHATUTUYECKOW T'€OMETpUU U JIMHEHHOI anreOpe : yueb.mocobue / beknemuries
I.B.,pen. - 6-¢ u3a. - CIIO. : Jlanb, 2018. - 496¢. — TekcT: HEMOCPEICTBEHHBIN

9.  Tarapuukos, O. B. Jluneiinas anrebpa : yueOHUK M npakTukyMm it By3oB / O. B. Tatapuuxos, A. C.
Uyiiko, B. I'. IllepmmueB. — MockBa : [Opaiit, 2023. — 334 c. — Texkcr : anexktponHsii. — URL:
https://urait.ru/bcode/532507

6.3. Pecypchl nHGOpMaNOHHO-TeJIEKOMMYHUKAIMOHHOI ceTn «AHTepHeT»

1. DrnexkTpoHHas OMOIMOTEKAa MEXaHHKO-MaTeMaTHueckoro (akynbsreta MI'Y: http://lib.mexmat.ru/
2. Marematnueckoe 0ropo: Y4eOHUKH 110 MaTeMaThu4eckoMy aHanu3y: http://www.matburo.ru

3. http://www.library.mephi.ru/
4
5

. http://ega-math.narod.ru/
. http://neo-chaos.narod.ru/fikhtengolts.html

7. METOINYECKHUE YKA3AHUS IO OCBOEHHUIO JUCHHUITJIMHBI
1. Meroanueckue peKOMEHIAIMH 110 TOTOTOBKE K IPAKTHUCCKUM 3aHSATHSIM.
2. MeTtoauueckue peKOMEHIAIMH 110 OPraHU3aI[Mi CaMOCTOSTEILHOW PA0OTHI 1O TUCIUILIHHAM.

8. HH®OPMAIIMOHHBIE TEXHOJIOTHU JJIS1 OCYIIECTBJAEHHMSI  OBPA3OBATEJLHOIO
MPOLIECCA IO JUCUMILIMHE

JIuleH3n0HHOE MPOrpaMMHoOe odecreyeHue:
Microsoft Windows

Microsoft Office

Kaspersky Endpoint Security

I/IH(I)OpMaIlHOHHble CIIPaBOYHbIC CUCTEMBbI:

Cucrema 'APAHT
Cucrema «Koncynsrantl Iimroc»
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[MpodeccuonanpHbie 0a3bI TAaHHBIX
fgosvo.ru — IMopTan PeepanbHBIX TOCYIAPCTBCHHBIX 00PA30BATEILHBIX CTAHAAPTOR BBICIIIETO 00Pa30BaAHHUSI
pravo.gov.ru - OduimanbHbEI HHTEPHET-TIOPTA MPAaBOBOW HH(OPMAITHH
www.edu.ru — ®exepanbHslii moptan Poccuiickoe 00pa3oBaHie

CB00OJIHO pacnpoCTpaHsAeMOe MPOrPAMMHOE 00ECIICUCHUE, B TOM YHCIIE OTEYECTBEHHOTO MTPOU3BOICTBA
OMC IlIneep (s Bocipon3BeieHUsT DIEKTPOHHBIX YUeOHBIX Momyiieit)

7-zip

Google Chrome

9. MATEPUAJIBHO-TEXHUYECKOE OBECIIEHEHUE JUCIIUIIJINHBI

MaTtepuanbHO-TeXHUYECKOe 00eCcTeueHNUE TUCIUIUTNHBI BKITIOYaeT B ceOs:

- y4eOHbIC ayJUTOPUH Ul MPOBEACHMS y4YeOHBIX 3aHATHI, OCHALICHHBIC O0OPYAOBAHHEM M TEXHHYCCKHMH
cpeactBaMu oOyueHus:  ydeOHOW Mebenblo, JOCKOH, JI€MOHCTPAMOHHBIM OOOPYAOBAaHHEM, IEPCOHATHHBIMU
KOMIIBIOTEPAMH, [IPOSKTOPOM;

- MOMEUICHHsI IJIsi CaMOCTOSTENBHOM paboThl, OCHAIICHHbIE KOMIBIOTEPHONH TEXHHKOH C BO3MOXKHOCTBIO
NOJAKIoUYeHHEM K cet «VHTepHeT» M oOecredyeHreM J0CTyna K AJISKTPOHHOW HH(OPMalMOHHO-00pa30BaTeIbHOM
cpene.

20


http://fgosvo.ru/
http://pravo.gov.ru/
http://www.edu.ru/

