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1. lean u 3agaun AUCHUATIHMHBI

1.1 Henp qucuuruivHel — GopMUpOBaHUE KOMIIETEHIIHIA:

YK-1 CnocobGeH ocCymecTBIATh TOUCK, KPUTHYECKUW aHAIW3 W CHUHTE3 WH(OpMaIuu, NPUMEHSTH
CUCTEMHBIHN MOAXOA JUIsl pEIICHUs TOCTaBICHHBIX 3a]a4

1.2 Tumbl 3amad mpodecCHOHATBHOW JEATETLHOCTH, K KOTOPBIM TOTOBATCS OOydYaroluecs B paMKax

OCBOCHMHA NJUCLHMITIIIMHBI:

- HAy4YHO-UCCJIEA0BATEIbCKHI

- OpraHU3alMOHHO-YIIPaBIEHYECKUI

1.3 JIucuurniauHa OpHEHTHPOBAaHA HA MOATOTOBKY OOydYaromuxcs K MpodeCCHOHAIBLHON JesSTEIhHOCTH B

ctepe:

01 OoOpa3zoBanne u Hayka (B cdepe oOmero, npopecCHOHATLHOTO W JOTOJHUTEIBHOTO

npo¢eCcCHOHATBLHOTO 00pa30BaHus; B cepe HayIHBIX UCCIICOBAaHUN)

1.4 B pesynbrare 0CBOCHHSI TUCIUILUIUHBI Y 00YYaromIMuXCsl TOJKHBI ObITH CHOPMUPOBAHBI:

O0001IeHHBIC TPYIOBBIE

KO,I[ 1 HAUMCHOBAHUC

(hyHKUMY / TPYAOBBIC komriereHiu @I'OC BO,
(GyHKUMY / TPYyZOBBIC T HEOOXOIUMOM ISt .
WuankaTopbl JOCTHXKEHHSI KOMIIETEHIHHA
npodeccroHaIbHbIE (hopMHupOBaHUS TPYAOBOTO
JeiicTBus (py HaTUIUU WK IpoecCHOHATBHOTO
npodcranaapra) nefcTBUS

YK-1 Cnocoben
OCYIIECTBIISTH TIOWCK,
KPUTHYECKUI aHAIIU3 U
CHUHTE3 MH(OPMALIUH,
MIPUMEHSTH CUCTEMHBII
TTOIIXO] IIs pEIIeHNUs
MTOCTABIIEHHBIX 33/1a9

Ompenenser U pamkupyeT nHPopMaIio, TpedyeMyro s
pellicHHus TOCTABICHHON 3a/1a4d; OCYIIECTBISET IOHCK
WHPOPMAIUK JJIs PEIICHHs] MOCTABJICHHOW 3a/1a4d 110
Pa3INIHBIM THITAM 3aPOCOB

1.5 CornacoBanue MEXAUCITUTUTMHAPHBIX CBA3E€H MUCIUTIINH, 00€CIIEYNBAIOIINX OCBOCHUE KOMITCTCHIIHI:

YK-1 CnocobGeH oCymIeCTBISATh MOUCK, KPUTHUECKUN aHalM3 M CUHTE3 WHGOpPMAIINH,
MPUMEHSITh CUCTEMHBIN MOJXO/ IJIsl peLICHUs TOCTAaBICHHBIX 3a/1a4

Ne HaumenoBanue dopma
n/m JIMCITUILINH, oOyueHwUst
OIIPEACIIAIOINX Ounas | 3aouHa
MEKIUCLUMIUTMHAPHBIE |(cemecT Pt
CBsI31 p) |(cemect
p)
1 {3113
1 |JIoruka + +
2|Cosznmanne u + +
yIpaBJIeHHE OazaMu
JTAaHHBIX
3 | ®unocodus + +
4 |®duHaHCOBas + +
TPaMOTHOCTb:
YIpaBICHUE TUIHBIMH
¢uHaHCaMU

2. MecTo nucuuiuiaabl B cTpykrype OIl 0akanaBpuara:
HucrunmHa «BpIcias MaTemMaTHKa» OTHOCHUTCS K oO0s3aTrenbHOM dYacth yueOHoro turana OIl mo
HamnpayieHu1o noArotoBku 39.03.01 - Counomnorus.




Jucuunnuna «Beiciias mareMaTuka» uzydaercs B 1 cemectpe.

3.00beM u conepxaHHue TUCUUILINHBI
3.1.00peM QUCIUILIMHEL: 6 3.€.

OuHnas: 6 3.¢.

3aouHas: 6 3.e.

Bun yueOHo# paboTh Qunas 3aounas
(Bcero yacoB) | (Bcero 4acon)
O0mast Tpy10éMKOCTb TUCHHUILIHHBI 216 216
KonrakTHast pabora 96 22
Jlexmm (Jlextmm) 48 10
[Tpaktuueckue (Ilpakt. pab.) 48 12
CamocrositensHas padota (CP) 84 185
OK3amMeH 36 9
3.2.ConepxaHue Kypca:
No HazBanue Bun yuebnol pabotsl, yac. | ®OpMBI TEKYIIETO
TEMBI paszzerna/TeMsl Jexuun | Ipakr. CP KOHTPOJIS
pao.
O|3[0O0|3 |03
1 cemectp
1 Marpuis! 1 6 1 6 | 2 110128 KontponpHas
OIIpEeNETUTENN pabora
2 Cucremsl KontponbpHas
JTIMHEHHBIX 6 1 6 | 2 |14 28 pabora
YpaBHEHUH
3 BBenenue B ananus 3 ) 3 > |14 | 28 KonTtponbHas
pabora
4 Huddepenunanbao g 121382 1l14l30 KonTponsHas
€ UCUHCIICHUE pabora
5 HNuTterpanbHoe wl211212 16!30 KonTtponbHas
HCYHCIICHHE pabora
6 Bexrophnas anrebpa | 6 1 4 1 8 |21 TecTtupoBaHue
7 E;)IC\/IHI';JIGKCHBIG 4 1 4 1 g | 20 TectupoBanue
Tema 1. Marpuus! u onpegeaureau (YK-1)
Jlekumus.

Marpuusl: omnpeneneHue, KBaapaTHash MarTpulia, INaBHas W NoOOYHAs AMAroHaj M, HyJjeBas MarTpula,
€IMHWYHAs MaTpHlla, TPEYyroJibHbIM BHUA MaTpullbl. TpaHcroHMpoBaHHe MaTpuubl. Omnepanuu Hax
MaTpuLaMu (CI0XKEHHE U BBIYMTAHHE MATPULl, YMHOKEHHE MATPUIbl HA YUCIIO, YMHOKEHHUE MAaTpUIl) U UX
cBoiicTBa. Omnpezenenre obpaTHOM Marpuilbl. OnpeaenuTend BToporo nopsaka. OnpeaenuTeNin TPeThero
nopsaka. MeTon TpEeyroJbHUKOB Ui BBIYMCIICHUS ONPEICNIUTENs] TPEeThero mnopsaka. Beruncienue
oTpesenuTeNell BBICIINX MOPSAKOB: METOJ] SJIEMEHTAPHBIX MIPeo0pa30BaHUi, METO/ PA3JIOKEHHSI IO CTPOKE
unu cronOiyy. CBolicTBa ompenenuteneii. HeBbipoxkaeHHBbIE MaTpuilbl. MuHOpHI n-1-ro mopsaka u
anreOpandeckue MomoiaHeHuss. MuHopbl k-ro mopsiaka. Panr marpuiibl. Meton OKaWMIISIOIIMX MHUHOPOB
JUIS BBIYUCIICHUS paHra Marpuilbl. MeToa 53JIeMEeHTapHBIX MNpeoOpa3oBaHUN [JIsl BBIUMCICHHS paHra
MaTpuIlbl. OJKBUBaJeHTHBIC (T0M00HBIE) MaTpuilel. llpucoenunenHas wmarpuma. OOparHas Marpuiia.
Brruucnenune oOpaTHOM MaTpHIBl C MOMOIIBIO MPUCOCIUHEHHOW. BhruncieHne oOpaTHON MaTpHIlbl C
MOMOIIbIO METO/1a ANIEMEHTAPHBIX MTpeoOpa3oBaHuil. MaTpuuHble ypaBHEHHUS.



IIpakTH4Yeckoe 3aHATHE.
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3aganus 1J151 CAaMOCTOSITEJIbHOM PadoThI.
1. 3anumute Matpuisl A, B u C pasmepHocTr 4x4 ¢ niensiMu Ko UIMeHTaMHu.

Brruucnure
a) 2A+3B,
0) A B xBajpare,

B) A*B u B*A. Bepno 11, utro A*B = B*A?
2. 3anuunTe YMCI0Bble MaTpuUllbl: A pazmepHocTH 2x2, B pasmepHoctu 3x3, C pazmepHOCTH
4x4.

a) Beruncnure onpenenurenu marpun A, B u C.

0) MHHODBI U anreOpanyecKue TOMOTHEHHUS MaTpHUIlbl B.

3. 3agaiTe YUCIOBYIO HEBBIPOXKACHHYIO MaTpuily A nopsiaka 3x3. Haiinute panr Marpuiisl A ¢
MOMOIIbIO MPUBEACHUS K CTYIIEHUaTOMY BHUly. BbIuncianTe npucoequHeHHYI0 MaTPUILy JUJIsl MaTPHUIIBI A.
Haiinure oO6paTHyro MaTpuily K A ¢ TIOMOIIBIO MPUCOSANHEHHOHN MaTpulibl. Haiinure oOpaTHyro MaTpHIly K
MaTpuIle A ¢ MOMOIIBIO METO/Ia DIIEMEHTAPHBIX MPEe0Opa30BaHMIA.

4. 3agaiTe YMCIOBYIO HEBBIPOXKACHHYIO MaTpully B, He paBHYI0 A, mopsiaka 3x3. Pemure
ypaBHeHusa AX=B u XA=B.
5. Brruucienus mpoBepbTe B CUCTEME KOMITbIOTEpHOM anreOpsl Mathpar

http://mathpar.cloud.unihub.ru

Tema 2. Cucrembl JuHelHbIX ypaBHennid (YK-1)
Jlekumus.



Cucrempl JnuHENHBIX YypaBHeHHIl. COBMECTHBIE, HECOBMECTHBIE, OIIPEIECICHHbBIE, HEONPEICICHHbIE
cucteMbl. MaTpuuHas 3anMch CUCTEMBl JIMHEHHBIX YypaBHeHMH. Teopema Kponexkepa — Kamnemnn.
OnHopoaHbIE CUCTEMbI ypaBHEHM. PemieHue cucreM THMHEWHBIX ypaBHeHHH. OOliee perieHne CUCTeMbl
ypaBHenuil. @yHnamenransHas cucrema pemienuii. Meron Kpamepa. Marpuunsiii cioco06. Meton T'aycca.
CoOcTBeHHbIE YKCia U BEKTOPBI MATPULIBI

IIpakTH4Yeckoe 3aHATHE.

IMprmaepeere sagamera:

' § " . [ x—3v=1, .
1. TIycTe{xg Vo) — PellRHHe CHCTeMEl THHEHHEN YPaEHe M| o 0 _ ) ~Haifmemex; - T
2 Jlama-chcrena mumeien ypasmemgr] oo ) o 0«
o ’ P ax + 5y=—2.

[Tpr-Earo o CHCTEMA He HMeeT PRI HIH |

3aganus AJ151 CAMOCTOSITEIbHOM PadoThI.
3anaiiTe HEBBIPOXKACHHYIO MaTpuily A pasMepHOCTH 4x4, BEKTOp pasMepHOCTH 1x4.

Nel. Pemmre cucremy nuHelHbIX ypaBHeHu AX=B metonom Kpamepa u MaTpuyHBIM METOAOM.

Ne2. Haiinure oOriee perienue cucteMbl AX=B ¢ MOMOIIBI0 METOa UCKITIOYCHHSI HEU3BECTHBIX
(metona 'aycca).

Ne3. Haitnure obmiee pereHue oqHopoaHol cucteMbl AX=0 ¢ TOMOIIBIO METOAA UCKITIOUCHHS
Hen3BeCTHHIX (MeTona ["aycca).

Brruucnenus mpoBepbTe B cUCTEME KOMIBbIOTEpHOM anredpsl Mathpar
http://mathpar.cloud.unihub.ru

Tema 3. BBenenue B anaaus (YK-1)
Jlekumus.

OyHKIMM M MX CBOWCTBA: ompezeieHue (yHKIUHU, OOJACTh OMpeeNieHuss U O0JacTh 3HAYEHUU
(GyHKIIMHA, YETHOCTh (DYHKIIMH, BO3pACTAIONINE, YOBIBAIOIIWE, HEBO3pPACTAIOIINE, HEyOBIBAIOIINE,
MOHOTOHHbIE  (PyHKIMHU, TepuoAnYeckrue (QyHKUUU, orpaHudyeHHble (QyHKUMU. OCHOBHBIE
slieMeHTapHble (DYHKIUU: CTENeHHasl, MOKa3aTeiabHasl, JIorapupMuiecKkasi, TPUTrOHOMETPUYECKUE U
oOpatHbie TpuroHoMmeTpuueckue ¢GyHkuun. Cynepno3uiius (QyHKIHA WA ClHoXHAsA (QyHKIHS.
Onementapubsle (yHKuuu. IlpuMepsl srneMeHTapHBIX (YHKLIMHA: MHOTOWIEH, pallloHaIbHas
byHKIMA, wppanuoHanbHas (yHkmws, runepOonuyueckue (yHkumu. [Ipenen (yHKIMM B TOUKe.
[Ipenen ¢dynkuum Ha OeckoHeUyHOCTH. Teopembl O TpeAeNbHOM mepexoae. HeompeneaeHHOCTH.
Hexoropsie MeTOABI paCKpbITHUSI HEOTIPEECTEHHOCTEN. 3aMedareNbHble peAeiabl. ACUMITOTUYECKOE
cpaBHenue ¢pyHkumid. HempepsiBHOCTH QyHKIMU. Toukn pa3psiBa.

IIpakTnyeckoe 3aHsATHE.

IMprmeprere sagasmr T

1 BeiuncaeTe mpegeast]
-

[ Y T T

a)lim — o) lim — L

i~wto x2+2x—5 =1 x*+2x-5

2. -OmpegeInTs ROIHYECTEO TOUSE H3 VEazamrerx—0,1;0;0.2;-0 93;-1 053;1 &5, xoTopE1e-

MpHHATTEFAT E-opecTHocTH Touss-X = lmpre = 0,159
q

L)
[

3ananus AJ51 CAMOCTOSITEILHOI padoThI.



JagaHHA JIA'CAMOCTOATEIbHOA padoTnld
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~Hafre-npegemres---dryemsarem: 1

. 5 3 o P el
2n-=5mr+hn . 2r+3x -]
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3.} ......................... Q;'
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B}x—w- e e e .E}~—>=~‘-I+ | [

Tema 4. IludpPpepenumnanbnoe ucuucienue (YK-1)

Jlekumus.

Onpenenenue npou3BoaHOW. [Ipom3BomHass CyMMbl, TpPOU3BEACHUA U 4YacTHoro. IIpousBomHas
aneMeHTapHbIX GyHKUUWA. [IpowsBomHas cnoxHOW ¢yHKIMU. [Ipon3BOmHAs CIIOKHO-TIOKA3aTEIbHOMN
¢bynkuuu. IlpowsBomnas oOpartHou ¢yHKMU. [IponsBogHas ¢yHKIWW, 3aJaHHOW TapaMETPUYECCKH.
[TpousBonHass GyHKIMH, 3aJaHHON HESBHO. leomeTpudeckuii CMBICT mpou3BogHOW. KacarembHas k
rpaduky dynkinuu. JuddepeHimman W e€ro CBA3b C NPOU3BOAHOW. [eomerpuueckuit  CMBICI
mupdepennmana. IlpousBogubie u auddepeHansl  BBICIIMX MOPSAKOB. MeXaHWYECKHl  CMBICT
npou3BogHON. OcHoOBHBIE Teopembl auddepennmpoBanusa. MccnemoBanne GyHKIMNA W TOCTPOCHHE
rpadukoB. MOHOTOHHOCTh U 3KcTpeMyMbl. Hanbosnbiiee 1 HauMeHbllee 3HaueHUs! (PyHKIUU HA OTpE3Ke.
BrInykinocTs ¥ BOTHYTOCTh PYHKIIUU. ACUMIITOTHI rpaduka.

IIpakTH4Yeckoe 3aHATHE.

IMprmaeprere-sagasea-|
1 +Hafisre :(_ 2T’
aly=e ' 6)y = sin'x, B}y = arcte5x

-Hafimerre mponesy TEH - VO BB - HyEEITFIY = 2 — 3x +x°.7

-Hafmerre mponMesy TEH B030a CTAHIA - PVHEITEY = x° —3x° + 3x+ 1.7

~Haimerme yraosof wos e xa caTemsanoi 5w rpa desy -$yvEsaEm -y = - tsweTouse-x=01
HaFmerre IpoHsEoaHyI0)Y | BTOpOro mopagsa GyvHimE Y = cos(2x).Y

= L b

(=]

3aganus 1J151 CAMOCTOSITEJIbHOM PadoThlI.

3agaHEA I CAMOCTOATEIBHO pad o ey
1. -Hagimev"-, come

a)r = “Ir.‘-: B g i+ oty e e o ) B B

31'-‘I x 1
=27 438 (33

E) " )
2 TloctponTs Tpadem-dyHrmm:|
) =

-2 ¢



Tema 5. UnTerpasabnoe ucuncienue (YK-1)

Jlekumus.
Heonpenenennsiii naTerpan. OCHOBHBIE NMPUEMbI UHTErpUpoBaHusa. HenmocpeacTBEHHOE MHTETpUPOBAHUE
mo Ttabmuiie. MeTon 3aMeHBl MEpeMEHHOW. MeToa WHTerpupoBaHus MO dvacTsaM. [locTaHoBKka 3amadn
UHTETPUPOBAHUS B KOHEUHOM BHJe. VHTerpupoBaHHE palMOHAIbHBIX BBIPAXKEHUN: HHTETPUPOBAHHE
MPOCTBIX PpoOeH, MHTETPUPOBAHUE paAllMOHATBHBIX (YHKIUMN. MHTETrpupoBaHHE HEKOTOPBIX BBIPAKEHUH,
ColleprKallluX paaukaibl. MHTerpupoBaHre TPUTOHOMETPUUECKUX BbIpaxeHUi. OnpeneaeHHbld HHTErpal.
HecoOcTBeHHBIC HHTETPATTBI.

IIpakTH4Yeckoe 3aHATHE.

ITprmieprere =a naem T
.

1 +Hafmure Ece nepeoodpasaee -gvEsmEm fix) = cos3cy
2. -VEa#WTe BCe BePHEIS YVIEePETe A (C — IR 0MSE0IBELA 0 CTORHNEAA )T
+:-[ Blnxdx = 8 [ Inxd=T

+(f(1-5x%dx)" =1 — 5279

=[x + 9)simxdx = [(x° +9)dx [ simxdxT

- d(cosx) = (cosx) +¢7

3. -Kamneererpasod 0Op egerieT ol N0 aE fHTVpEL, 150 0p At ol Ha preyHRe ™

y=axt+1

e
o= xdxf) (1 - x%)dx
L=l (2 - xMdx
Ay = xdxf (1 - 2 dxg
Lo+ D f) (27 + 1)dog

4 -3amrmnTTe OHpe JeT e HEEI - MHTSTPAT, BB A LT TLT0 I3 TE TP &Y TO IR HEED -C B IITFHA M
(0;0)(0;0)..(2:6)(2;6)-.(0;6)(0;6)q

3aganus AJ151 CAMOCTOSITEIbHOM PadoThI.



JagaHHA JIA'CAMOCTOATEIbHO padoTnl?
Berumcawre mETerpams’

1. =+ | i ¢

i
2.+ [{1-Sm7x)d=T
i _|- \-'}ﬂ.‘.'ir
4. = | Sm(x) = Sm(5x)dx
5. =+ [Sin*(x) « Cos(x)dxT
6. =
7. -
= |
9. - [(Sm(3x) + Cos(5x) )dxT
10—+ [ Sin(x®)xd=

Tema 6. BektopHnas aareopa (YK-1)
Jlexknus.

Bexkropsl. JIvHelHbIE Ollepaluu HaJx BEKTOpPAaMH, MX CBOWCTBA. JIMHEWHBIE Onepa LM HAJ BEKTOPAMH,
3aJJaHHBIMHU CBOMMH KoopAuHaraMu. CKalisipHOE IIPOU3BENIEHUE BYX BEKTOPOB U e€ro coicTBa. dopmyna
JUIsL BBIYMCIICHHs CKaJSIPHOIO IIPOU3BEACHMS JBYX BEKTOPOB, 3aJaHHBI-MU CBOMMH KOOpPAMHATaMU.
Omnpenenenne U yciaoBUs KOMILIAHAPHO 'CTH TPeX BEKTOPOB. CMeIIaHHOE TPOU3BEIEHUE BEKTOPOB.

IIpakTH4eckoe 3aHATHE.

10
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ITpaepeeie-sagammna|

1 Tloctponte Touwsm A3 5), B(-4;2). C(1;-3), D{-2;2), E(-6;0). OnpegeasTs pacc TOAHNE MEFTY-
TouEaneAHE -CuB DuaBY

Hafite- Touwsy, paeHoygamemsyrr- or  Towsm- O(0;00-  A{4;0)- B(0:8)«
IocTpoRTE-ToMEN Mo -HX ToTApHEN EooparEaTan: A3 w4 B30, -C2; o2, D1 ;-m.Y
-Hafrermonapeeie xoopammaTer-toges:A(1;1),-B(2;00.-C{-3;3)9

-HafrempmioyrodssEre £00PIHHEATEL -2 CTH B TIOTAP HEX TONER HMAHOT KO 0P AHHa TR A 0, -
(6:-m/4),-C(2;-m2)0

K OIIHES APHE TH BEKTOPEL Cin . PATCHEHHBIE TI0 BERTODAM dybow
={1:-2;3}.6={3:0:1}.& =2&+4b.& =3d-b.«+

D‘-mu:.h.m!-,.,l

2t

7. TlepnesamsyaapHel n sesTopsl & 1 bos
a={13-1}.5={3-2:3}.9

2 Kommrasapasran sesropsl b.coe

a=1{2;3-1},6={;-1.3} . = {1;2,-1}.9

9 -HafTHyrog MesIy BEeRTOpanE- AB y- AC L
A1:-2:3), B(0;-1;2).C{3—4:5) 0

10 - JaHE K0 OpIHHATE TOUEK AB.C. 4(1:2:1).B(-1:3:4).C(0:1:2).9

Bermmcanrs ™

........... 4 }..z ((4B-CB).4B) .
5y (4B.3C) ¢

|' | AB+4BC),(B4- .{C'H
6)-\' I= I«

?}_[.43: Er:'] .

[[ AB+2BC),(CB- .43}] .

........... g}..{E-E(j.‘{é «

[[(48+5¢).5¢].4¢]

(AB.BC)- 4C

.......... 12)opTEexTopa AR Ll

11 .- amel 0 0p JHEATEN B IIHE TTHPAMEIE ABCD .
A1), B 1:2:4), C2:0:6).D 2.5 -1).

‘BrruameanTeT

............ l}ﬂaﬁﬂﬂmﬂmmm;r

............ 2)ammey pedpa 45§

............ 3)1LIomans rpas 4BC ¢

------------ 4)yroamesay pedparm 48 5 AD ¢



3ananus 1J151 CAMOCTOSITEILHOI padoThI.

Nel. B mapamnenorpamme ABCD touku M u N -- cepenunnl AB u BC coorBeTcTBeHHO, BEKTOp a=AN,
b=AM. Bripaszurte Bektop BD uepes BexTopsl a u b.

No2. 3anaiiTe BeKkTOpHI a, b, ¢ kKoopnuHaramu. Haiinure

a) JUIMHY BEKTOpa a,

0) BexTop 4b-a,

B) CKaJSIPHOE MPOU3BEACHUE BEKTOPOB a M b, YroJI Mex a1y HUMH,
I') KOJUIMHEAPHBI JIU BEKTOPHI a U ¢?

1) IPOEKITNIO BEKTOpA C Ha BEKTOP a,

€) BEKTOPHOE MTPOU3BEICHNE BEKTOPOB a U b,

) CMEIIaHHOE TIPOU3BEICHUE BEKTOPOB a, b, ¢,

3) KOMIUTAHAPHBI JIX BEKTOPHI a, b, ¢?

Tema 7. Kommiekcubie yucia (YK-1)
Jlekumus.
KommnekcHble yncna: onepanuu CIoXKeHUs U YMHOKeHusl. AnreOpandeckas popma 3anucyu KOMITIEKCHBIX
yucen. [IpaBuia nelcTBH ¢ KOMITJIEKCHBIMU YHCIIaMH, 3alTICAaHHBIMU B anreOpandeckoit popme. Moaynb 1
apryMeHThbl KOMIUIEKCHOTO 4Kciia. TpuroHomeTpuyeckas Ggopma 3aluci KOMIUIEKCHOTO YUClIa. YMHOKEHHE
U JIeJIeHHe KOMIUIEKCHBIX YMCENl, 3allUCaHHbIX B TpUTOHOMETpHuueckoil ¢opme. Bo3Benenue B cTeneHn u
W3BJICYEHUE KOPHS.

IIpakTnyeckoe 3aHsATHE.



L1p P epHEle 53 73 HETA
Nel -Brrancanms’

20(5+2i .
i 1+ 2i 4+ 2
AL A 5. (247
i 5+1 -+;.+-31: s (1-5i) (-+:)_ (2—3)
—-1-2i i —1+1
3+ 4-55° "
I _ 2
sa | (2-1) + 6.0 L 3i(5+21)0
1—51
V(1Li 5+3i g
7o (1_21)(14_1)_2:‘(2_5]: go {—f(2+3f:|:
37 1+3:
b
2 9-8 . L, 1(6—4)
oz | (3-20)"+ -z 10z | (-1+1)-(3+2))+ ————=
) 44+ 27 ) ) 242

Nal -Ha#tH-gefcTENTEIEHEIS P eIISHHA VD AEHe HIA"

20) y=—2i,4

1}»(”—:’]1 x+(3-

_ 1}.(1+4z]1+(5 7;)1 —(3+ﬂ\,—(7+33)1 +3+Tz T

5 =2+23i,1

=3-3id

oy =—43+4i .9
=0,5+0,5iu

Ned - Hafite- mopHH- MHOTOWISHA -ETOPOH- CTRIeHH - | C- KOMILTEKCHEIMH - Ko hdeHeHTane) Ha -

MHOEECTES KOMILTEECHBN THCEI H PaRTOEHIREr0 Ha MHOEHT sl

no JagaHHeD H
L+2 1 o(x) =x* —2x—4ix + 6+ 4is i
2221 o(x) =x7 +x—6ix—11-3is i
322 O(x) = ix® +2x— Six+ 51 —5¢ i
422 O(x)=xT—4x+2ix+T—4is i
50 uf

—2x+2ix+9-

0(x) =

3aganus AJ151 CAMOCTOSITEIbHOM PadoThI.
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3agaHHA IR T AMOCTOATEIEHOI padoTer]

Nel . -Bemmcanre?

3 en - . -3
1. 5—3f+ﬁu 2.1 (4-:‘}*+1+Ef_u
241 4-2i
_ 9y 5 + 2i® _
3| A2 4L 4n| ———-3+202
341 1
; (1+20)-(3-1) . _
7 (6—i —i(5+3
s5u| 267D 5 3 6.1 2_; i(5+30)
—2+4i .
i 5 1-1)-(5+i) 3
7.1 —1+4i'n 8. Lﬁ_)—fj{lﬂ')n
—1+3i —3+1
1+5i)-(1—17 2+4i 4
9.1 L{_)—Sfu 10.5 ——i"(1+3i)m
-1+ 28 -

5 =-T+73i,1

_'_:=3'~.E+31’-H

Nz3 - Hafite- RopHH- MEOTOSEIeHA  ETOp o CTeIeHH - (¢ EOMILTSRCHEIMH KO3 Qe HTane) Ha -

MHOEECTES KOMILTEECHBX THCEI H Pa3T0RHIE eT0 Ha MHOEHT el

HE

3agammes

M o(x)=x" —6x—ix+15+3i=

N o) =ix" —dix+4x—i—8s

N o) =x? —6x—ix+11+3ic

-
M o(x)=x"—Tx+2ix+9-Tiz

M Ox) = x* — 4x+ 4ix +9-8ic

14



4. Konrpoab 3HaHMI 00y4alOLINXCS M THIIOBbIE OLICHOYHbIE CPEICTBA
4.1. Pactipenenenue 0auioB:

TEKYIIUI KOHTPOJIb — 55 6amioB
KOHTPOJIbHBIE cpe3bl — 2 cpeza: 10 6amnos, 5 6amoB

npeMuanbHbie 6amsl — 20 6amioB

1 cemectp

OTBET Ha dK3ameHe: He Ooiee 30 0ayuioB

Pacnipenenenre 6aJiioB 10 3aaHKSIM:

No  [HaszBanue Ttembl | DopMbl Max. MeTtoauka mpoBeICHUS 3aHATUS U OLICHKU
Te | /BHJ y4eOHOH |TEKyIEro | KoJI-BO
MBI paboThI KOHTpoJist | 0asuioB
/ cpe3sl
1. Martpuisi u Kontpons 10 CamMmocTOoSTENILHOE BBIIIOJTHEHUE 3aJIaHuI o BapHUaHTaM,
OTIPEICIUTEIU Has comepxamuM 5 3amanuii. Kaxxnoe 3ajganne onieHnBaeTcs B 2 6aya
pabora
2. Cucrembl KonTpons 10 CaMoOCTOSITEeILHOC BBIIIOJTHEHUE 3aJIaHuI o BapHUaHTaM,
JIMHEHHBIX Has comepxamumM 5 3amanuii. Kaxxnoe 3ajganne onieHnBaetcs B 2 6aia
ypaBHEHUI pabora
3. Beenenne B | Kontpoa 10 CaMocCTOATENNBHOE  BBIIOJTHEHWE  3aJlaHUil 10  BapHaHTaM,
aHaau3 bHaA comepxkamuM 9 3amanuil. Kaxpoe 3aganme 1-8 onenuBaerca B 1
padora(k Oaii, 3aganue 9 2 Oayuia.
OHTPOJIbH
bIii cpe3)
4. | Auddepenmman | Konrpons 15 CaMocTosTENbHOE  BBIMOJIHEHWE  3aJaHUid 1O  BapUaHTaM,
BHOC Has comepxamuM 7 3amaHuil. Kaxxnoe 3amanue oreHmBaercs B 2 Oajia.
UCUHCIIEHHE pabora Ne6 — B 3 Gamna.
5. | UuTerpansuoe | KonTpons 15 CaMoCTOSITEeILHOC BBIIIOJTHEHUE 3aJIaHuI o BapHUaHTaM,
HWCYHCIICHUE Has conepxkamuM 10 3amanuit. Kaxnoe u3 3ananuii 1-5 ouenuBaercs B 1
pabora Oas1, u3 3aganuii 6-10 — B 2 Gana.
6. BexTopnas Tectupos 5 CamMocTosTeNbHOE BBINOTHEHUE 3aJaHUl TecTa IO BapUaHTaM,
anredpa aHue cogepxamumM 4 3amanus. Kaxnoe 3ananue 1-3 onenuBaercs B 1 Oam,
3ananue 4 — B 2 Oasna.
7. | Kommnekcusle |TecTupon 5 CamMocTosTeNbHOE BBINOTHEHUE 3aJaHUl TecTa IO BapUaHTaM,
qpcia aHue(KOH comepxamumM 5 3amanus. Kaxnoe 3aganue orieHnBaercs B 1 6am.
TPOJIBLHBI
i cpe3)
8. [IpemuansHbie GBI 20 JlommomHUTENbHBIC TPEeMHUATTbHBIC OAJITBI MOTYT OBITh HAYHCIICHBI:
- MOCTOSIHHAS! aKTUBHOCTb BO BpPEMS IIPAKTUUYECKUX 3aHATUNA — 10 10
0aoB;
- BEITIOJIHEHHE JOTOIHUTEIBHBIX 3a0anuii — 10 10 6amioB
9. OTBeT Ha ’K3aMeHe 30 10-17 GanmoB — CTYOEHT pacKpbll OCHOBHBIE BONPOCHI M 3aJaHUS
OmieTa Ha OIICHKY «YJOBJICTBOPUTEIHLHOY
18-24 GanmoB — CTYOGHT pacKpbll OCHOBHBIE BONPOCHI M 3aJaHUS
OwieTa Ha OIICHKY «XOPOIIIOY,
25-30 6amIoB — CTYOEHT PacKpbUl OCHOBHBIE BOIIPOCHI M 3aJaHUs
OwieTa Ha OIICHKY «OTIIUYHOY.
10. |MHIuBHIyaTbHBIC 3aIaHUA, 70 JloGop: CTymeHT MOXET TPEJOCTaBUTh BCE 3alaHUA TEKYIIETo
C TIOMOTITHIO0 KOTOPBIX KOHTPOJISI T KOHTPOJIBHBIE CPE3bI
MOXKHO HaOparhb
JIOIIOJIHUTEIbLHBIE OBl Ha
JK3aMEHEe
11. Hroro 3a cemectp 100

15



HroroBass oreHka 1o »Kk3aMeHy BeicTaBisieTcss B 100-0ayuibHOM ImIKame W B TPaTUIIMOHHOMN
yerblpexOamipHol mkane. I[lepeBox 100-OannpHOW pEHTHHTOBOW OIGHKM MO JUCIUIUIMHE B
TPAJAUIIMOHHYIO YETHIPEXOATUTHHYIO OCYIIECTBISIETCS CISIYIOINM 00pa3oMm:

100-6amnbHas cucrema TpanuuuonHas cucreMa
85 - 100 GannoB OTnuyHO
70 - 84 6annos Xoporrio
50 - 69 6aiuioB VYoBIETBOPUTEITHHO
Memnee 50 HeynosnerBoputenbHO

4.2 TunoBsle OLICHOYHBIE CPEACTBA TEKYILIETO KOHTPOJIS
Kontponbnas padora

Tema 1. Marpuliel 1 onpeaenuTenn

Kourpoabnas padora Nel. Bapuanr 1

I. Haitzmre nponssegenne apyx varpun AB n BA, ecan 910 Bosyvoxkno.
_ 1 4 2 1 2
A‘(su 4)'3_(05>'
2. Boruncants marpuny AB = 5E, rae E - eapnninast MaTpHiia TPETHETO HOPsIKa,
4 2 1 2 -1
A= 5 0 -1 |, B= 0 5 6
-2 1 0 -1 0 -3
). Boraucomre onpejeanres i MaTpmil,
-2 5 -6 1
2 0 =5
5 — 5 )
A= " %) aB=lo0o =5 1 | mp=| % 71 2 !
-1 5 1 0 3 2 -6 -1 0
2 -5 6 -1
2 0 5 6
T, _| 4 -1 -1 5
l. Haitanre panr marpuns A = 1 9 —§ -1
0 -2 -1 1
5. Pemnmrn, marpnunoe vpasnenne AX = B, rae
1 5 6 5 —6 1
A=|10 -1 5 |, B=|14 -10
1 4 -2 2 -1 0

Tema 2. CucTeMbl IMHEWHBIX YPABHEHHI




Konrpoabnasg pabora 2. Pemenune CJIV.

1 Bapuant
L. Pemre cuctemy JHHEHBIX YpaBHeHH MeTo/10M obpaTHOl MaTpuibl 1 Metog1oM Kpavepa

20 —y+2=—1
r+y+22=1
20 —2y—32=2

2. Pemntes cucreMy JmHeIHBIX VpaBHeHHIT
T+ a9 — 213+ 1y — 15 = 2,
20y — 19 — 203+ 314 = 1,
3y + a3 — 214 + 15 = =2,
Ty —2r9 + 214 + 15 = 1.

3. Pemnute cucremy JnHeHHBIX ypaBHeHHi
—r1 + 329 — 223 + 204 = 3,
20y + 19 — 13+ 14 =0,
-3y + 219 — 203 = 1.

4. Haitru dyuiavenTaibayvio cuctemy pemennii n ofmiee perenne o JHOPOIHON CHCTeMbI.
T — 219 + 203 — 1y + 15 — 2006 = 0,
=21y + a9 — a3+ 205 — x5 = 0.
T+ 3x3 — 214 — 15 = 0.

- . -1 5
5. Haiitu cobcrpennnie qncaa n coOCTBEHHBIC BEKTOPBI MaTpuithl A = | 3
Tema 3. BBenenue B ananus
Konrpoabnaga pabora Ne 3 Bapuant 1
1. g hynknun y = :;':_12 naitinre obparuyio dpyukiuio. g obparnoii dpynkiuu naiijure

00J1aCTD O1pce/Ie/JICHmne 1 ﬂ("v.-r[(‘flyﬁ']"(‘, CC Ia YCTHOCTDL U HCHYCTHOCTL.

Borancianre npeaennt byHKInii

. D A4 e P . 2 R . G
2. lim e 42 3y, 2o —Leds. 4, lim ¥Y2etd=3.
oo STO—2r—1 12 re=Tr+10 , 11 V2r—1-1
- s arctg(3x . . ‘ —= - . 2249515
5. lim 2t 6. lim (5+22)=+2 . 7. lim “$2-15
—0 da r——2 r—y—5 @ +125

8. s pyuknmnm y = (:f? HaiinTe JAeBOCTOPOHHNI U TIPABOCTOPOHIUN TPECIILI ITPU CTPEMJICH T
aprymventa K a) @ = 7, 6) x = 0; onpeaennre, aBagercs Jau (pYHKIEA HENPEPLIBHOIT WM Pa3pLIBHOI
B 9THX TOYKAX.

9 (2 6amna). g kycouno-3aannoii dyuknnn y = f() naiiure TOUKH paspbiBa i OLPCICTUTE
ux tui. IlocTpoiite rpaduk panuoit pyuximm.

r+ 4. eccommn < —1,
y = 242 eccmn —1< <1,
In(z —1), ectm & > 1.

Tema 4. luddepennmanbHoe UCUUCTCHHE

17
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KourpoJsibnas pabora NY4 Bapwuanr 1.

Nel. Haitamre npoussoiyio dgyukimn a) y = 2% + /o — 5 490 6) y = arcsin 225

™

Ne2. Haiimure —jﬁ' dyukimn y = y(x).

,, x=cht —t
a) 22 + arcte e¥ = 0 5 ! ¢ ’
a) 1° + arctge? +ry : 0) { g =t ot

.. . dQ‘
Ne3. Haiinre 8 dynximm y = In /.

Ned. Haiimure pudypepennunan dpynxmun y = 257,
- . 32

Ne5. Hanmmmure ypasnenns KacateabHoil 1 nopmami K rpacduky pynsmun y = ° — = B TOuKe 19 = 1.
o T/ e 23—1 ) R o . o ~

Ne6. Meeneyiite gynknmo y = “— na BOrnyTocTh 0 Hailure ce TOUKH Heperuda.

Ne7. Boraucsmure npeiaesnt, HCnoan3ye npasmio Jlonuras.

T3 1 1 2Qr
1) limf . 2) li 711( + 27)

=3 T — =0 12— 3r

Tema 5. UHTErpanbHOE NCYUCTIEHUE

Konrpoabnasa pabora Ne.5 Bapuant 1.

Borancomre HHTCIPAJIDLI

30 — ba + x 22d
1) / (22° — e + cos 2o)dx;  2) f o \:}WHJ-I': 3) / I.; :r: 4) / (x +3) sinada;
I/ €T )
+00

2% +5 [/ d [ |
5)/#(]1‘: 6)/;+(1.1‘; 7)/ _ : ; 8)/1’2 Inxdr; 9) ]1‘(*12(112
4 ar—12 1+ Vo +1 sinr —2cosr — 1
1

0

10) Haitymre miomasn dburypel, orpanmdennoii kpusoii y = r* — 1722 4+ 16 1 ocbio abenmcee,

TecTupoBanue

Tema 6. BexTopHnas anredpa
Bomnpoc 1
bamr: 1,0
Pasnoxkute BexTOp q 1o Bekropam a, buc, rae a {1;2; -1}, b {3;0; 2}, c{-1;1;1}, q {12; 3; 3}.
OtBert 3anumute B BUjae: q=4a+3b-5¢
Otser:
Bomnpoc 2
bamn: 1,0
Haiinure yron B rpamycax Mexay Bekropamu a u b, tae a{4,4,0} ub{l,-4,-1}.
BriGepuTe 0OMH WM HECKOJIBKO OTBETOB:
135 90 150 45 120 30 60
Bompoc 3
bamr: 1,0
Haiinure cmerannoe mpousBeneHue BekTopos a{5;2;-3}, b{0;4;0}, c{-1;2;-1}.
Orser:
Bomnpoc 4
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bam: 2,0

Hanucars ypaBHeHHE KpUBOIL B IOJIIPHOM CUCTEME KOOPAMHAT, €CJIM OHA 3a/laHa ypaBHEHUEM (X+y)2=x3-y
B IIPSIMOYTOJIbHOM I€KapTOBOM CUCTEME KOOPINHAT.

[Tpukpenuts HOTO pereHus.

Tema 7. KoMmiiekcHBIE YHCIIa

Tect-2.-BapuanT-1.9
Bon p::-:=1 T

Tm

Haraure i+ .--C‘TBE‘rfl 1

(i =32

Bonpoc 2
HadauTe£opHWypasHEH M8 Ha MHOMECTES KOMMAEKCHB X Hncenz +4z+ 13 =0.1
BmbepuTeoanH MaK-HecKonbKD-oTEETOE: T

o ,-r r r . i ) -
4 1. -5 13-4 -2-30 24310 3i-A
B:}np:}fs-'l
Bb|L|MEﬂMTE-KE:a,upa11-|b|H-KDpEHb-Ma-'-lw:na“l - "\r"3*.-}’Kaxme-r-.m,u,ynb-wrnaEHmﬁ-
APTYMEHT NOAYYWBILIMXCA-YAcenT
Boibepute-cguH-UAM-HECKOAEKD-OTEETOE T
y. T T /3 w = T 3 w 5 DT
F &3 P S T3 p VR E o p MaETE | Ve TE T \,-.—T
E-::-np:}:’d-'l'
BLIUMCAMTE 2, €CAW: B TRMIOHOMETR M US KO-
— R . Iy
=2 (ru:-: (——J + 1 511 (——)) =
popme” i 1/ /. OteeT2anuwuTe e-anrebpanuecko i
fropme, - Hanpumep, 2+ 517
DTEFET:=| 1

Bon p::-:=5-'l
Briumcnute nusob pasuTe Ha- KoMNAEKC HOMW- Ao Koc TV 32-
T

[kopeHe-naTol-crenedn 13- 32177

4.3 IIpomexxyTouHast aTTeCTalUs 110 AUCITUIUTHHE MPOBOAUTCS B opMe dK3aMeHa

Tunossie Bonpocsl 3xk3amena (YK-1)
1. Marpunel. OcHoBHbIE IOHATUA. Buasl Matpull. JInHeliHble onepaluy HaJl MaTpulaMu. YMHOKEHUE
MaTpHLL.
2. Omnpenenurenu 2-ro u 3-ro nopsakos. CBolicTBa onpenenurencii. Beruncinenue onpenenureneit 4-ro
U BBICILIUX MOPSIIKOB.
3. Anrebpamnueckue JOTOJIHEHUS U MUHOPBI. Pa3noxeHnue onpenenuTeneii mo sneMeHTaM CTPOKU HITH
crojolua.

4.  IlpucoeaunenHas Matpunia. O6parnas marpuna. CriocoObl BEIYMCIEHUS 0OpAaTHOM MaTpHIIBI.
Pemenue MaTpyU4HBIX YpPaBHEHHM.

5. Cucremsl nuHeWHbIX ypaBHeHUH. HeogHopoaHsle cucteMbl. PelieHne cucteM MaTpu4HbIM METOZIOM,
no ¢opmynam Kpamepa.

6.  Cucremsl nuHeWHbIX ypaBHeHUH. HeogHopoanslie cucteMsl. Pemenue cucrem metonom [aycca.

7. ODHOPOIHBIE CUCTEMBI JIMHEHHBIX YpaBHEHUN. DyHIaMEHTaIbHAS CUCTEMA PEIICHUH.

8.  Xapakrepuctuueckoe ypaBHeHne. CoOOCTBEHHBIE YUCIIA U COOCTBEHHBIC BEKTOPHI MATPHIIBI.

9.  ®ynknusa. O61acTh onpeaeneHus, 00acTh 3HaueHUs QPyHKIH. YeTHOCTh M HEUETHOCTh (DYHKITUH.
Orpannuennas Qynkius. Monotonnble ¢pyHkimu. CriocoOs! 3aaanus. [ padux GyHKINN.



20
10. IIpenen ¢pyHKIUHM B TOUKE U HA OecKOHEUHOCTH. OTHOCTOPOHHHKE TIpe/iesbl. TeopeMa o CBsI3U Mpeena
Y OJJHOCTOPOHHUX TpenenoB. [ eomerpudeckuii cmbica. beckoHeuHO OobIie i OECKOHEYHO MaJlbie
byHKIUH.

TunoBble 3axanus s dxk3amena (YK-1)

WHI-CREFEOH M- 510,16 Boicwan matemsmuadocx - Microsoft Word _ x
Il oo | scome  pwweneapamus o Pacaini  Peerwposanne B )

- - 44 Haiima -
TimesNew Rt 12 0 A A7 | Aar ) 40 9 nasoBarr AaB68arr, AabGBI AaBGBeI AaBGBzl AaSOBerr, AaBG6BaTr, Aab6Bal AabGBel AaBG6Bzl AaBGBel AaBGBar, AaBGBar, AaSGBarT, . {%;

2, 3amennTs
 Sye v apelecon. applesbi. Tauhor  Thook  TDefault  MORiONt  Lstlabell Lstabel10. LitiabelT Litlabel12 Ustlabel13 Ustiabel1d Ustiabells litiabel1s o vmenms (S L
Eyep o6mena Wpndt Ab3ay CTuan PeaakTNposaHie

Cicaue - x| [N S S NN SN RN N AR NS SN -EN R N AN SN ERRS THET TR -TRS - TRRS RTINS . Vs A

BerasuTe - S v . -
T 3 Gopuar o ospaay | K AT v e x. X V- a

[
» [

X
BuifepuTe scTsENARNS OB LekT: | (|

THIOBEIE 3AXaHAS X5 IK3AMEHA
e i 1. JTaHHYIO CHCTeMY ypaBHEHILI HCCIEN0BATS H PEIIINTE TPEMS CIOCOAMIL: 8) IO hopAMyIaM
Vnaﬂmi;%:ﬂﬂ cbopa B Kpamepa: ©) meTogom ['ayeca: B) cpencTBaMu MATPHIEOTO HCIHCICHHA.
3 Sx+2y+z=5, x—2y+3z=6
1 Bapuant:{ 2x +3y +z =1, 2 BapmanT: {2x + 3y — 4z = 20,
2x+y+3z=11 3x—2y-5z=6.

Bygep ofiwer nycr.

2. HaliTn yRa3aHHBIE TPEISTHL HE MOML3YACE NpasmioM Jlonnrans:

3x%—5x—2 e Sx'43x 41
a) lim ——————; °) lim g
72 2x2—x—6 xmeo 4 — 2 — 9x?

SHHT%

£
B) lim ——; 1) lim (22 h 3) .
*=0 tg2x e \2x -1
3. JTanbl pyHKITHN 1 /TBa SHAUCHHA apTYMCHTA x; H %y, peOycTcs: 1) YCTAHOBHTS, fBIACTCH
JIarHaz (YHKIHA HeIPEPBIBHOM HIH PasphIBHOH NIPH JAHHBIX 3HAUCHHAX apryMeHTa: 2) HalTH
0HOCTOPOHHHE IPHIETH! B TOSKAX Pasphisa; 3) MOCTPoNTS rpaduK TanHoMH byHKmHI
3x x=1 X =4

x—1’

4. Haifrw npowssoste & ansses gysxmm
x

) L Sx+4 8 y = 28 Jeosy;

Vil—sx—2z

o arcigr®,
i r) [x—1

» y=e
y=I T

4 NE

] y = (ctgax)H,

B 2 (ctgix)

= 5. Ueenenosats MeTonaMa A epSHIHATBEOrO HeMHCICHAA QYHKIHE ¥ = f(x) H, HCIOABb3YA
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4.4. llIkana oueHUBaHUS TPOMEKYTOUHOM aTTeCTALMKI
JleckpunTopsl (YpOBHH) — OCHOBHBIC TIPU3HAKH OCBOCHHUS (ITOKA3aTeIu

Orenka Kommnerenmu
TOCTHKEHHMSI pe3ynbTaTa)
VK-1 OTIMYHO ompeAeNsieT U paHkUpyeT HHPOPMAIIUIO, TPEOYyEMYIO IS
«OTITHIHON peIIeHHsI TOCTABICHHOH 3a1a41; OCYIIECTBISET MOUCK HH(OpMAIHU
(85 - 100 6anoB) JUIS  pENICHHs] TIOCTABICHHOW 3aJa4dl IO PA3IUYHBIM THIIAM
3aIpocoB

XODOLION VK-1 XopoIo onpeAessieT U paHkupyeT HHPOpMaIHI0, TpeOyeMyro s
(70 82 Ga1oB) peIIeH sl OTAETBHBIX 33aa4; OCYIIECTBISIET MOUCK HH(pOpMAIH TSt

peleH sl TOCTABIICHHOM 3a/1au¥l 110 Pa3IMYHBIM THIIAM 3aIPOCOB
VK-1 Ha ynoBneTBOpUTENBHOM YpOBHE ONpEAEHseT U paHXKHUpYeT
«YIOBJIETBOPUTEIBHO» uHpOpMaLuio, TpeOyeMylo Ui peIIeHUs OTICNbHBIX 3ajay; He
(50 - 69 Gamnnog) 3 (eKTUBHO OCyLIECTBIAET MOUCK HH(GOPMAIMMU Ul PELICHUS

MMOCTaBJICHHON 3aaa4u 110 pa3JIMYHbIM THUIIAM 3aIlIpOCOB

VK-1 He moxer ompenenuts uHpopManuio, TpeOyemMylo Ui peIIeHUs
MOCTABJICHHOM 3a/1a4; HE MOXET OCYILIECTBUTH MTOUCK MH(OpMAIU
IUISL pELICHUs TIOCTABICHHON 3a1a4uu

«HEYJIOBJICTBOPUTEIIHLHOY
(menee 50 6amoB)

5. MeTonnuyeckue yKkazaHusi JAJis1 00y4a0IUXCS 10 OCBOCHUIO M CHUILIHHBI (MOLYJI)

5.1 MeTtoandeckue yka3aHus IO OPTaHU3AIUN CaAMOCTOSTEIBHOM PabOThI O0YUYaIOIIUXCSI:

[Ipuctynas K W3yYeHWIO TUCIUILIMHBI, B MEPBYIO Odepelb OOydaromuMmcsi HEOOXOAMMO O3HAKOMHUTBCS
comepxaHueM paboueil mporpammbl nuctuiumabl (PITJ]), xotopas ompezaenser coaepxaHue, o0beMm, a
TaKKe MOPSAIOK U3YUCHHSI U MTPETIOaBaHus yIeOHOM TUCIUILINHEL, €€ pa3/iena, YacTu.



Jlnist caMOCTOSTENbHON pabOThl BaKHOE 3HaUECHUE UMEIOT paszieibl «O0beM U copepikaHue TUCIUILTHHBDY,
«Y4eOHO-MeToauueckoe U HH(popMaIMoHHOE 00ecTedeHne TUCIUILTMHBD U «MarepruanbHO-TEXHUIECKOe
obecriedeHre TUCIUILINHEI, IPOrpaMMHOE obecrieueHue, mpodeccHoHaIbHbIe 0a3bl TaHHBIX U
MH(POPMALMOHHBIE CIIPABOYHBIC CUCTEMBI.

B pasgene «O0beM U conep)kaHWe IUCIMIUIMHBD) YKa3bIBAIOTCA BCE pasfelbl M TEMbl H3y4aeMoil
JTMCLUIUIMHBIL, @ TAKXKEe BUJBI 3aHATHH U TNIAHUPYEMBbI 00bEM B aKaJeMHUYECKUX Yacax.

B pasgene «YuebHO-MeTommyeckoe ©  HMH(OpMAIMOHHOE oOecreueHre AUCHUIUIMHBDY — yKa3aHa
pexoMeHayeMasi OCHOBHAs U IONIOJIHUTEIbHAS JINTEPATypa.

B pasgene «MarepuaabHO-TEXHUYECKOE OOECIeYeHne IUCLHUIUIMHBL, MPOrpaMMHOE OOecCIeyYeHue,
npodeccruoHabHble 0a3bl JaHHBIX U MH()OPMAIMOHHBIE CIPABOYHBIC CHUCTEMBD» COAEPKUTCS MEpeuyeHb
npodeccuoHaNbHBIX 0a3 JaHHBIX U HHPOPMAIIMOHHBIX CIIPABOYHBIX CHCTEM, HEOOXOIUMBIX JJISi OCBOCHHUS
JUCLUIUINHBL.

5.2 Pexomennanuu o0y4aromumcs o padbore ¢ TEOPETHUECKUMHU MaTepHallaMu 110 TUCIUILIIMHE

[Ipu uzyyennu u npopaboOTKe TEOPETUUECKOr0 MaTepHaa HeoOX0AUMO:

- IPOCMOTPETH €IlIe pa3 npe3eHTaluo Jekuu B cucteMe MOODLe, noBTOpUTh 3aKOHCIIEKTUPOBaHHBIN Ha
JEKUMOHHOM 3aHATUM MaTepual M JOMNOJIHUTh €ro € YYEeTOM PEKOMEHJOBAaHHOM IOMOJIHUTEIbHOU
JUTEPaTyphl;

- IIPY CAMOCTOSITEIBHOM M3YyYE€HHH TEOPETUYECKOM TEMBI CAENATh KOHCIIEKT, UCIIOJIb3Ysl PEKOMEHIOBAHHBIE
B PII/] ucrounuku, npodeccrnoHasibHble 0a3bl JaHHBIX U HHPOPMAIIMOHHBIE CIIPABOYHbBIE CUCTEMBI:

- OTBETUTH Ha BOIIPOCHI JJIsl CAMOCTOATEIILHON pabOoThI, TTO TeMe MpecTaBieHHbIe B myHKTe 3.2 PIT/I.

- TP MOATOTOBKE K TEKYIIEMY KOHTPOJIIO HCIIOIb30BaTh MaTepralibl (hoHa oreHouHbIX cpencts (POC).
5.3 Pexomenpanuu no pabote ¢ Hay4HOH 1 yueOHOM JuTepaTypoit

PabGota ¢ OCHOBHOM M JONOJHUTENBHOM JHMTEPaTYpOl SIBISETCS IIaBHOM (POpMOI caMOCTOATENbHOM
paboThl M HEoOXOoOMMa MPH MOATOTOBKE K YCTHOMY ONpPOCY Ha CEMUHApPCKUX 3aHATHAX, K Jebartam,
TECTHUPOBAHHUIO, 3Kk3aMeHy. OHa BKIIOYaeT MpopabOTKy JIEKIMOHHOTO MaTephalia M PEeKOMEHIOBAHHBIX
HCTOYHMKOB U JINTEPATYPHI 110 TEMATHKE JIEKIIUH.

KoHCHeKT JIeKnu JOJKEeH coliepKaTh peepaTuBHYIO 3alIUCh OCHOBHBIX BOIPOCOB JICKIIUH, B TOM YHUCIIE C
ornopoii Ha pa3MmeleHHsle B cucteme MOODLe mpe3eHTany, OCHOBHBIX MCTOYHUKOB M JIMTEPATYphl IO
TeMaM, BBIBOJBI MO KaXAOMY Bompocy. KOHCIeKT MOXKeT OBITh BBITIONHEH B paMKax pacliedyaTKd BbIIa4uH
NPe3eHTAlUi JIGKIUH WM B OTACNIBHOW TeTpaau mo mpeaMery. OH JODKEH OBITh aKKypaTHBIM, XOPOIIO
YUTAaEMBbIM, HE COAEPIKAaTh HE OTHOCALIYIOCS K TeMe UH(POPMAITUIO HITH PUCYHKH.

KoHcnieKkThl HayyHOW JHUTEparypbl NMPU CaMOCTOSATENBHOM IOATOTOBKE K 3aHATHUAM JOJDKHBI COJEPIKaTh
OTBETHl HA KaX/bIi TOCTAaBICHHBIH B TEME BONPOC, MMETh CCHUIKY Ha HCTOYHHK WH(POpPMALUU C
00s13aTeNbHBIM YKa3aHUEM aBTOpa, HAa3BaHMS W TOJA HU3AAHUS HCIOJIb3YeMOH HaydyHOW JHMTEpaTyphl.
KoHcniekT MoXeT ObITh ONOpPHBIM (COAEpXkAaTh JUIIb OCHOBHBIC KIIIOUYEBBIC MO3MIMH), HO TPH 3TOM
MO3BOJISIIOIMM  JIaTh TIOJIHBIA OTBET IO BOINPOCY, MOXET ObITh MOAPOOHBIM. OO0bEeM KOHCHEKTa
OIIPENIETSAETCS CAMUM CTYIACHTOM.

B nporecce paboThl ¢ OCHOBHOM U JOTIOTHUTEIIBHON JTUTEPATYPOH CTYICHT MOXKET:

- JenaTh 3allUCU IO XOAy 4YTE€HHS B BHJIE NPOCTOr0 WIM pPa3BEPHYTOrO IIaHa (co31aBaTh IEPEUYECHb
OCHOBHBIX BOIIPOCOB, PACCMOTPEHHBIX B UCTOYHHKE);

- COCTaBJATH TE3HUCHl (LMTHpOBaHHE HauOoJee BAKHBIX MECT CTaTbu MJIM MOHOTpaduu, KOPOTKOE
U3JI0KEHHE OCHOBHBIX MBICJIEH aBTOpA);

- TOTOBUTH aHHOTAIMH (KpaTKoe 000011eHe OCHOBHBIX BOIIPOCOB PabOTHI);

- CO3/1aBaTh KOHCIIEKTHI (Pa3BEPHYTHIC TE3UCHI).

5.4. PexoMeH1a1tuy MO NOATOTOBKE K OTAENIBHBIM 33aHUAM TEKYIIETO KOHTPOJISA

CobecenoBanue MpenrnoyaraeT OpraHu3aluio Oecelnpl MpernoAaBareist cO CTyAEHTaMH 10 BOIpPOcam
MPAKTUYECKOTO 3aHATUS C LEJbl0 Oojiee OOCTOATEIHHOTO BBISBICHHUS UX 3HAHUN MO OINpeneIeHHOMY
pasgeny, TeMme, mpobieme U T.I. Bce wieHbl Ipynmbl MOTYT Y4acTBOBaTh B OOCYXKIEHUU, J00aBIATH
nH(pOpMaIUIO, TUCKYTUPOBATh, 3a/1aBaTh BOIIPOCHI U T.1I.

YCTHBIE OMpPOC MOXKET TMPUMEHATHCS B pas3audHbIX (Qopmax: (PpoHTAIBHBIN, WHIWBUIYAIBHBIN,
KOMOMHUPOBaHHBIA. OCHOBHBIE KaU€CTBA YCTHOTO OTBETA MOJIJIEIKAIIETO OIICHKE:

- MPaBWJIBHOCTh OTBETA 110 COAECPIKAHUIO;
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- IOJIHOTA U TITyOWHA OTBETA;

- CO3HATENIbHOCTh OTBETA;

- IOTUKa U3JI0KECHUS MaTepuaa;

- PalMOHAJILHOCTh UCIIOJIb30BAaHHBIX IIPUEMOB U CTIOCOOOB PEIIEHUS TOCTABIEHHONW yueOHO! 3a1auu;

- CBOEBPEMEHHOCTh M 3((EKTUBHOCTH MCIIOIB30BAHUS HATNISAIHBIX MOCOOMH U TEXHUYECKUX CPEICTB IPH
OTBETE;

- HCTIOJIb30BaHHUE JIOTIOTHUTEIBHOTO MaTepHaa;

- palMoOHAJIBLHOCTD UCIIOB30BAaHUSI BPEMEHU, OTBEJICHHOTO Ha 3a/1aHuE.

YCTHBIM OIIPOC MOXKET CONPOBOXKAATHCS IMPE3ECHTALUEH, KOTOpas IMOATOTABIMBACTCA IO OAHOMY U3
BOIPOCOB MPAKTHYECKOTO 3aHATHUSA. [IpH BRICTYIUIEHHH ¢ Mpe3eHTanueid HeoOXoauMo oOpamarb BHUIMaHUE
Ha TaKWe MOMEHTHI KaK:

- colep)KaHUE TPE3CHTALMU: aKTyaJlbHOCTh TEMbI, IOJIHOTA €€ PACKPBITHA, CMBICIOBOE COMAEp)KaHUE,
COOTBETCTBHE 3asBJIEHHOM TEMbI COJIEP)KaHNIO0, COOTBETCTBHE METOAUYECKUM TPEeOOBAHUAM (LIETTU. CCHUIKU
Ha PECYpChl. COOTBETCTBHUE COACpPaHUS U JIMTEPATyphl), MpaKTUUeCcKas HaNpaBiIeHHOCTb, COOTBETCTBUE
cofiepaHusl 3asBICHHON QopMe, aeKBaTHOCTh MCIOIb30BAHMSI TEXHUYECKUX CPEACTB YUeOHBIM 3ajlauam,
MOCJIEZIOBATENBHOCTD U JIOTUYHOCTDH MPE3EHTYEMOT0 MaTepuara;

- odopMiieHHE TMpe3eHTAMU: 00bheM (ONMTHUMaTbHOE KOJWYECTBO), AW3alH (YUTAEMOCTh, HAJIUYHE U
COOTBETCTBHE TpaUKd U aHUMAIMHU, 3ByKOBO€ OQOpMIIEHHE, CTPYKTypUpOBaHHE HUHOpMAIH,
COOTBETCTBHE 3asBICHHBIM TpPEOOBAaHUSM), OPUTHHAIBHOCTH O(OPMIIEHUS, SCTETHKA, HCIIOJIb30BaHUE
BO3MOXKHOCTH MPOTPAMMHOM CpPeibl, COOTBETCTBHE CTaHIAapTaM o(pOpMIICHUS;

- TMYHOCTHBIE KaueCcTBa: OPATOPCKUE CIIOCOOHOCTH. COOMIOIEHUE pErIaMeHTa, SMOIMOHAIBHOCTh, YMEHUE
OTBETUTH Ha BOIIPOCHI, CUCTEMaTU3UpOBaHHbIE, INTyOOKKE U MOIHBIE 3HAHUS 110 BCEM pa3JiesiaM MporpaMMbl:
- coepXaHWe BBICTYIUICHHUS: JIOTUYHOCTh H3JI0KEHHUS Marepualia, pacKpbITUE TEMBbl, JIOCTYIHOCTh
uznoxkenus, d3PpdextuBHoCcTh npuMeHeHus cpeacts HWKT, cmocoObl u  yciaoBHs JIOCTHXKEHHUSA
pPEe3yNBTaTUBHOCTH W 3(P(EKTUBHOCTH U1 BBIMOJHEHHS 3a/1a4d CBOeH MpOo(eCCHOHAIBHONW WM Y4eOHOU
NeSITeIbHOCTH, JJ0Ka3aTeJIbHOCTh MPUHUMAEMbIX PEIICHUM, YMEHHE apryMEHTHPOBATh CBOM 3aKIIIOYCHUS,
BBIBO/IbI.

6. YueOHO-MeToANYecKOe U MHPOPMALIMOHHOE 00ecnieyeHue TUCIHIINHBI

6.1 OcHOBHas nuTEpaTypa:

1. bangun K. B., bamsikoB B. H., PykocyeB A. B. Briciias maremarnka : y4eOHUK. - 2-€ U3M., CTEP.. -
Mocksa: ®munTa, 2016. - 361 c. - Tekct : anekTponubiii // OBC «YHuBepcuTeTcKas OMOIMOTeKa OHIAHY
[caiiT]. - URL: http://biblioclub.ru/index.php?page=book&id=79497

2. bepe3una, H. A. Beicmias maremaruka : yueOHoe mocobue. - 2020-08-31; Bricmas maremaruka. -
CaparoB: Hayunas kumra, 2019. - 158 c. - Tekcr : snexkrponnsnii / IPR BOOKS [caiit]. - URL:
http://www.iprbookshop.ru/80978.html

3. llopodeena A. B. Briciias MatemMaTuka 1jisi TYMaHUTAPHBIX HAMpaBleHUN : YUeOHUK i1 OakaaaBpoB. -
mep. u 101 3-¢ m3a.. - Mockaa: FOpaiit, 2019. - 401 c. - Texcr : anekrponnsrii / O5C «FOPAUT [caiit]. -
URL: https://urait.ru/bcode/425389

6.2 JlonosHUTENBHAS IUTEpPATYpA:

1. Anekcees, I'. B., Xonssun, U. U. Beiciias matematuka. Teopust u mpakTuka : yaeOHOE MOCcoOue AJIA CIIO.
- 2029-02-19; Beicmias marematuka. Teopust u npaktuka. - Caparos: [IpodobdpazoBanue, Aii [In Op Menua,
2019. - 236 c¢. - Tekcr : oonekrponnsii // IPR  BOOKS [caiit]. - URL:
http://www.iprbookshop.ru/81274.html

2. Bunenkun W.B., I'po6ep B.M. Bricmas marematuka i CTYICHTOB 3KOHOMHYECKHX, TEXHUYCCKHX,
€CTEeCTBEHHO-HAYUHBIX CIIEIIMAIIBHOCTEH BYy30B. - 131, 4-e, ucnp.. - PoctoB H//]: ®enuke, 2008. - 415 c.

3. T'openos B. U., Jlenamera T. H., Kapenosa O. JI., Jlenamesa O. H. Beiciias maremaruka : COOpHUK 3a/1a4
u ynpaxHeHuid. - MockBa: Poccuiickas mexayHapogHas akaaemus Typusma, 2011. - 116 c. - Tekcr :
anekTponnbii  //  OBC  «YHuBepcurerckas ~— OMOnMMOTEKa  OHJIAMHY [caiir]. - URL:
http://biblioclub.ru/index.php?page=book&id=258316
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4. T'openos B. 1., Jlenamesa T. H., Kapenosa O. JI., Jlenamesa O. H. Beiciias Maremaruka : Kypc JeKIuu. -
Mocksa: Poccuiickas mexxayHapoaHas akagaemus typusma, 2011. - 262 c. - Tekct : anexkrponnsiii // IbBC

«YHUBEPCUTETCKAS OmoOImoTeKa OHJIANH» [caiT]. - URL:
http://biblioclub.ru/index.php?page=book&id=258232

5. Topeno B. U., Jlemamesa O. H., Jlemamesa T. H. Bricimas maremarnka : COOpPHHUK KOHTPOJBHBIX
3agaHui. - MockBa: Poccuiickas MexxayHapoaHas akageMus Typusma, 2011. - 79 c¢. - TekcT : 3neKTpOHHBI
// 9bC «YHUBEPCUTETCKAS OnoOnmoTeka OHJTAH» [caitT]. - URL:
http://biblioclub.ru/index.php?page=book&id=258318

6. Kpunikos JI.B. Bricimias MmatemaTuka : B Bompocax u oTBeTax : yue0. mocodue. - M.: IIpocnekr, 2013. -
176 c.

7. Kysnenosa T. A., Muponenko E. C., PozanoBa C. A., Cupora A. U., fApomesckas K. III. Bricmas
MareMaTHhka : yuyeOHoe mocooue. - Mocksa: @uszmariut, 2009. - 167 c. - Tekct : anekrponnsiit // 9bC
«YHUBEPCUTETCKAS OmoOIMoTeKa OHJIANH» [caiT]. - URL:
http://biblioclub.ru/index.php?page=book&id=68379

8. MamaxoB, A. H., MakciokoB, H. 1., Hukumkun, B. A. Breicimas maremarnka : yuyeOHOE mocoOue. -
2021-12-31; Beiciias maremaruka. - MockBa: EBpasuiickuii oTKpbIThIM HHCTUTYT, 2009. - 396 c. - Tekcr :
snektpoHHbIi / [IPR BOOKS [caiit]. - URL: http://www.iprbookshop.ru/10643.html

9. IMarmrouenko 0. B., Xaccan H. I11. Breicias MmaTemaruka A1 TyMaHUTAPHBIX HAIIPABJICHHUH ;| YUYEOHUK U
MPaKTUKYM JJI BY30B. - Tep. U Jom; 4-¢ u3a.. - Mocksa: FOpaiit, 2020. - 238 c. - TekcT : 3MeKTpOHHBIH //
9BC «FOPAWTY [caiit]. - URL: https://urait.ru/bcode/449847

10. [MunageB B. C. Bricuias Mmaremaruka : YueOHOe mocodue st By30B. - Iep. U A0I; 8-¢ u3ad.. - Mockaa:
FOpaiit, 2020. - 447 c. - Tekcr : onekrponnerii // DBC «IOPAUT» [caiir]. - URL:
https://urait.ru/bcode/449732

6.3 VlHble UCTOYHUKHU:
1. Hammonanwsnbrit OTkpeiteiii YausepcuteT « AHTYUTy - http://www.intuit.ru/

7. MaTepuaJbHO-TeXHHMYeCKOe o0ecnedeHHe TUCHUILVINHBI, IPOrpaMMHOe o0ecredyeHue,
npogeccnoHanbHbIe 023bI JAHHBIX 1 HHPOPMALMOHHBIE CIIPABOYHbIE CHCTEMbI

Jlng mnpoBeneHus 3aHATHM MO JUCHUIUIMHE HEOOXOIUMO ClIeAyIollee MaTepuaibHO-TEXHUYECKOe
oOecrieueHue: ydeOHble ayqUTOPUM [AJsl TMPOBEICHUS 3aHATHH JIEKIIMOHHOTO M CEMHUHApCKOro THIIA,
TPYNIOBBIX W WHAMBHUIYaJIbHBIX KOHCYJIbTALMM, TEKYLIETr0 KOHTPOJS U MPOMEKYTOUHOM aTTecTaluH,
MTOMEIIEHUS 111 CAMOCTOSITENIbHON paboThlI.

VYdeOHbIe ayTUTOPHUN U IIOMEIICHUS ISl CAMOCTOSTEIIFHON paOOThl YKOMIUIEKTOBAHBI CHICTIHATH3UPOBAHHOM
MeOeNbI0 U TEXHUYECKUMH CPEJCTBAMU OOYyUCHHMS, CIIY KAIIUMHU JIJIs TIPEACTABICHHS YyueOHOW nHbOpMaIuu
OOJIBITION ayTUTOPHH.

[TomerieHus I CaMOCTOSATENILHONW paOOThl YKOMIUIEKTOBAHbI KOMITBIOTEPHON TEXHUKOH C BO3MOXKHOCTBIO
MTOAKITFOYEHHUS K CceTH "Unrepuet" 51 obecrnieueHneM JI0CTyIa B AIEKTPOHHYO
MH(POPMALMOHHO-00pa30BaTEIbHYIO CPEAYy YHHUBEPCUTETA.

Jlist mpoBeeHusl 3aHATHI JICKIIMOHHOTO THITA UCTIONB3YIOTCS HA0OPBI IEMOHCTPAIIHOHHOTO 000PYI0BaHUS,
o0ecreunBaIIfe TeMaTHYECKUE WILTIOCTpaud (ITPOEKTOP, HOYTOYK, SKpaH/ MHTEPAKTUBHAS JIOCKA).

JluneH3noHHOE U CBOOOHO pacHpOCTpaHsIeMOe MPOrpaMMHOE 00ecTieYeHHE:
LibreOffice

Omnepanmonnas cucrema "Anst O6pazoBanue”

Microsoft Windows 10

Microsoft Office [Ipodeccronanbhsrii mioc 2007

SPSS Statistic

Google Chrome

ITpodeccronanbhblie 6a3bl JaHHBIX U UHPOPMAITMOHHBIE CIIPABOYHBIE CUCTEMBI:
1. CpaBounas mpaBoBas cucreMa "KoncynperanT mumroc”. — URL: http://www.consultant.ru
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2. Hayunas snexrponHnas oubianoreka eLIBRARY.ru. — URL: https://elibrary.ru

3. DNEeKTpOHHBIN KaTrajaor @yHIaMEHTaIbHON OoubmuoTeKn TTV. — URL:
http://biblio.tsutmb.ru/elektronnyij-katalog

4. Poccumiickas rocynapctBeHHas onomuoreka. — URL: https://www.rsl.ru
5. Poccwuiickast HarmoHanbHas oubanoreka. — URL: http://nlr.ru
6. [Ipesunentckas 6udnuorexa umenu b.H. Expriuna. — URL: https://www.prlib.ru

7. VYHuBepcutreTckas ~ OuOnMoTeKa  OHJIAMH:  DJIEKTpOHHO-OMOmmMoTeunas  cucrema. —  URL:
https://biblioclub.ru

DJIeKTPOHHAsA HH(POPMALIMOHHO-00pa3oBaTe/ibHas cpeaa
https://auth.tsutmb.ru/authorize?response type=code&client id=moodle&state=xyz

BsaumogeiictBue mnpemnopaBarensi M CTyAEHTa B Iporecce OOy4deHHs] OCYIIECTBISETCS MOCPEACTBOM
MYJIBTUMEIUNHBIX, THIIEPTEKCTOBBIX, CETEBBIX, TEICKOMMYHUKALMOHHBIX TEXHOJOTHH, MCHOIb3yEeMbIX B
AIIEKTPOHHON MHPOPMAIIMOHHO-00pa30BaTeIbHOM Cpesle YHUBEPCUTETA.



