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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 Tumel 3aga4 mpoQecCHOHATBHOU NeATeNbHOCTH, K KOTOPBIM TOTOBSTCS OOydYaroluecss B paMKax
OCBOEHUS JUCLUIIIUHBI:

- Hay4HO-UCCJIEI0BATEIIbCKUI

- megarorudyecKui

1.3 JIucuurniauHa OpHEHTHPOBAaHA HA MOATOTOBKY OOydYaromuxcs K MpodeCCHOHAIBLHON JesSTEIhHOCTH B
chepax: 01 O6Gpa3zoBanue u Hayka (B cepax: peanuszanuu 00pa30BaTEIbHBIX MPOTPAMM CPETHETO OOIIETro
oOpa3oBaHus, CpenHero NMpo(ecCHOHAIBPHOTO 00pa30BaHUs, BBHICIIETO OOpa30BaHUS W JIOMOJHUTEIHHBIX
npodeccuOHANbHBIX MPOTrpamMM; HAy4HBIX MCCIENOBAaHUI M HAy4YHO-KOHCTPYKTOPCKUX pa3paborok), 40
CKBO3HBIE BU/IbI I€ATEILHOCTH B IPOMBIIUIEHHOCTH (B cdepax: GpyHIaMeHTaIbHbIX OCHOB (PM3UKH JKHUBBIX
CUCTEM U (UBUKO-XMMHUYCCKOW OWOJIOTHH, MPUMEHEHHS JTUarHOCTHYECKOTO M JIeYeOHOTO O0OpYI0BaHUS,
y4acTus B MHHOBAI[MOHHBIX M OINBITHO-KOHCTPYKTOPCKHX pa3pabOTKax; SKCIUTyaTallud 3JIEKTPOHHBIX
npuOOPOB M CUCTEM pPa3IMYHOTO HA3HAYCHUS; MOHMTOPUHIA MMapaMeTpoOB MaTepHUajioB; MOHUTOPHHIA
COCTOSTHHSI OKPY>KarOIIEH CPeIbl)

1.4 B pesynbrare 0CBOCHHSI TUCIUILIUHBI Y 00YYaroIMXCsl TOJKHBI ObITH COPMUPOBAHBI:

O0001IeHHBIC TPYIOBBIE

KO,I[ 1 HAUMCHOBAHUC

(hyHKUWY / TPYAOBBIC komriereHiu @I'OC BO,
(GbyHKUMY / TPYyAOBBIC MU HEOOXOIUMOM ISt .
WnankaTopbl JOCTHXKEHHSI KOMIIETSHIHHA
npodeccroHaIbHbIE (hopMHpOBaHUS TPYAOBOTO
JeicTBus (Ipy HaITU9IUU WK Ipo(ecCHOHATBHOTO
npodcranaapra) nefcTBUs

YK-1 Cnocoben
OCYIIECTBIISATH TIOWCK,
KPUTHYECKUI aHAIIU3 U
CHUHTE3 MH(OPMALIUH,
MIPUMEHSTH CUCTEMHBIN
TTOJTXO] IS pEIIeHuUs
MTOCTABIIEHHBIX 33/1a9

AHanm3upyeT TIOCTaBJICHHYIO 3a7ady, WCTIONB3YS
(yHIaMeHTalbHBIE 3HAHWUS B OONACTH MaTeMaTHYECKHX
HayK, CTpOUT TUTIOBYI0 MAaT€MaTHYECKyI0 MOJIENb
KOHKPETHOTO N3y4aeMOr0 SIBJICHHS

1.5 CornacoBanue MEXAUCITUTUTMHAPHBIX CBA3CH MUCIUTIINH, 00€CIIEYNBAIOIINX OCBOCHUE KOMITCTCHITHI:

VYK-1 CrnocoGeH oCyIIeCTBIATh MOMCK, KPUTHUECKUN aHAIU3 UM CHHTE3 WH(pOpMaluHy,
MPUMEHATH CUCTEMHBINH MOAXO/ AJISl PEIICHUs ITOCTaBICHHBIX 3a1a4

Ne
n/m

HaumenoBanue dopma oOyyeHus
JUCLIUILINH,
OIIPECIISIONMINX
Me)K,ELECL[I/IHJ'H/IHapHLIe (cemectp)
CBSI3H 112 (3]14]8
CAD-cucreMsl +
aBTOMAaTHYCCKOrO
MPOCKTUPOBAHUS
2 |CAE-cucrembl +
aBTOMAaTHYCCKOrO
MPOCKTUPOBAHUS
3|CAM-cucreMbl +
aBTOMAaTHYCCKOrO
MPOCKTUPOBAHUS

Ounas

—




ANTOpUTMBI
MAaIIUHHOTO 00Y4YeHUs

besonacHocTh
KOMITBIOTEPHBIX CETEH

Boxkong -
MpPOTrpaMMUPOBAHHE

Bsenenue B
CITOPTUBHOE
MIPOTPaMMHUPOBAHHE

Bricmas maTemaTruka

BrrunciurenbHbe
cpexnbl 06paboTku
JTAHHBIX

10

I'padmueckuii nuzaiin

11

JleMoHCTpalMOHHbIN
9KCIIEPUMEHT B IIKOJIE

12

WHCcTpyMeEHTHI
BH3yaJIN3aluN
JaHHBIX

13

KomOunaropHsIit
aHanm3

14

Komnbrorepnas
rpaduka

15

Maremaruueckoe u
KOMIIBIOTEPHOE
MOJICTTUPOBAHUE

16

Maremarndeckoe
MOJIECTUPOBAHUE U
BHU3yaIu3alus
HAYYHBIX JaHHBIX
CpelCTBaMH SI3bIKa
Python

17

Mertoas penieHust
TeOMETPUIECKUX
3amad

18

Opraam3anus
IIKOJILHOTO KaOMHEeTa
(hu3uKH

19

IIporpammupoBanue
Java

20

IIporpammupoBanue
na PHP

21

IIporpammupoBanue
YCTpPOMCTB
TEJIEKOMMYHHUKAIUN
Ha SI3bIKaX BBICOKOTO
YpOBHS

22

IIporpammupoBanue
YCTpPOMCTB
TEJIEKOMMYHHUKAIUN
Ha SI3bIKaX HU3KOTO
YpOBHS

23

IIpoexTuBHas
reoMeTpus

24

Pemenue
OJIMMITHATHBIX
(hu3nueckux 3a1a4




25|CucreMnl +
MHOTOYpPOBHEBOM
3aIUThI HHOPMAITIH

26 |CnopTuBHOE +
MPOTPaMMUPOBAHHUE:
ypoBeHb 1

27 |CaopTuBHOE +
MPOTPaMMUPOBAHHUE:
YPOBEHB 2

28 |Cranmaptsl B o0acTu +
MHPOPMALIIOHHON
Oe3omnacHOCTU

29 |®u3uka U XUMUsg +
TBEPIOrO TENa

30 |Durocodus +

31|udposas kynsrypa | +

32 |lIudporas oopadboTka +
HN300pakeHni

33 [OKkcnepTHBIE CUCTEMBI +

2. Mecto nucuuninHbl B cTpykrype OIl 6akanaBpuara:

JucnunnHa «BBegeHne B BBICITYIO MAaTEeMAaTUKY» OTHOCHUTCS K 00s3aTenbHON yacTu yueOHoro raHa Ol
1o HarpasyieHuto noarotoBku 03.03.02 - dusuka.

HucuumninHa «BBeeHue B BBICIIYI0 MaTEMATUKY» U3ydaeTcsa B 1 cemecTtpe.

3.00beM U coep:kaHMe TUCHUILTHHBI
3.1.00beM TUCIUTUIHHEL: 3 3.€.

Ounas: 3 3.e.
Bun yuebHoit paboThl (BCSEZ’ZZOB)
O0mast Tpy10éMKOCTb TUCHHUILIHHBI 216
KonrakTHast pabora 128
Jlexuuu (Jlexuum) 64
[Tpakruueckue (Ilpakt. pad.) 64
CamocrostensHas padota (CP) 16
OK3aMeH 72
3.2.Conepxanue Kypca:
No Haspanue Bun yueOnoit | dopmbl TekyIero
TEMBI pasnena/TeMbl paboThI, yac. KOHTPOJIS
Jlek |IIpa | CP
L[UH | KT.
pao.
O]l0|O
1 cemectp
1 Marpuis! 1 4 lalo KontponpHas
OIIpEeNETUTENN pabora
2 Cucremsl KontponpHas
JUHENHBIX 4 14 |1 pabora
YpaBHEHUH




3 Bsenenue B ananus KontponpHas
6 | 6 |1
pabora
4 JuddepennnanbHO 6 | 6 1 KonTponbHas
€ UCUMCIICHUE pabora
5 NHurerpansHoe 6 | 6 1 KontponpHas
HCUHCIICHUE pabora
6 Bekropnast anrebpa | 4 | 4 1 TectupoBanue
7 KommnekcHbie 2 | o 1 TecTtupoBaHue
qucia
Tema 1. Marpuub! n onpenesnrtesan (YK-1)
Jlexknus.

Marpuupsl: onpeaeneHue, KBajpaTrHas MaTpulla, IIaBHask ¥ M0O0YHAs TUaroHaIu, HyJeBas MaTpuIa,
€IMHNYHAasl MaTPUILIA, TPEYTOJIbHBIM BUJ MaTpullpl. TpaHcoHMpoBaHue MaTpullpl. Onepannu Haj
MaTpULaMU (CII0KEHUE U BBIUUTAHUE MaTpPUL], YMHOKEHHE MAaTPHULIbI HAa YUCII0, yMHO)KEHNE MaTpull) U UX
cBoiicTBa. Onpenenenue oOpaTHoi MaTpullsl. OnpenenuTenn BToporo nopsiaka. Onpenenurenu TpeThero
nopsiika. Meron TpeyrojabHUKOB U1 BBIYUCIICHUS ONPEAEIIUTEIN TPEThEro nopsiika. Berancienue
orpeaeNuTeNeil BRICIINX MOPSAKOB: METOJ] SJIEMEHTApHBIX TPe0Opa30BaHUM, METO/ PA3JIOKEHUS IO CTPOKE
wiu cton6iry. CoiicTBa onpenenuteneii. HeBbipoxieHHbIE MaTpUIlbl. MUHOpPHI n-1-ro mopsaka u
anreOpandeckue JonoaHeHuss. MuHopsl k-ro nopsiaka. Panr marpuisl. MeTon oKaiMIISIOIIUX MUHOPOB
JUIsL BBIYMCIICHHSI paHra MaTpuIbl. MeTo/1 3lIeMeHTapHbBIX PpeoOpa30BaHuil /Ul BEIYUCIICHHS paHra
MaTpullbl. DKBUBaJCHTHBIE (110100HKIe) MaTpulibl. [Ipucoenunennas marpuia. ObparHasi MaTpHIIa.
Brruucnenue o6paTHoOi MaTpHIIbI C TOMOIIBIO PUCOEAMHEHHON. Brrurcnenne o0paTHOM MaTpHUIIbI C
MIOMOIIBIO METO/Ia AIIEMEHTApHBIX MTpeoOpa3zoBaHuii. MaTpuuHbIe ypaBHEHHUSI.

IIpakTnyeckoe 3ansATHE.
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6 Hafiqure-4 + B ,ecamd = (é _23:]1»1'5 = (g _43:]-'—

7.-Haifmure.C = A- B,ecamd = {_ll gjﬂ = (f‘,lr

3ananus AJ51 CAMOCTOSITEILHOI padoThI.
1. 3anummre Matpuiisl A, B u C pazmeproctr 4x4 ¢ nieasiMu KoddpuimeHTamu.

Brruncnure

a) 2A+3B,



0) A B kBajpare,

B) A*B u B*A. Bepno 11, uro A*B = B*A?
2. 3anuuuTe YMCI0BbIe MaTpUlbl: A pazmepHocTH 2x2, B pasmepHoctu 3x3, C pazmepHOCTH
4x4.

a) Beruncnure onpenenurenu marpun A, B u C.

0) MHHODBI 1 anreOpanyecKue TOMOIHEHHUS MaTpHUIlb! B.

3. 3agaiTe YUCIOBYIO HEBBIPOXKACHHYIO MaTpuily A nopsiaka 3x3. Haiinute panr Marpuiibl A ¢
MOMOIIbIO MPUBEACHUS K CTYIIEHUaTOMY BHUly. BbIuncianTe npucoequHEeHHYI0 MaTPUILy JUIsl MaTPHUIIBI A.
Haiinure o6paTHyro MaTpuily K A ¢ TTIOMOIIBIO MPUCOSANHEHHOM MaTpulibl. Haiinure oOpaTHyro MaTpHIly K
MaTpuIle A ¢ MOMOIIBIO METO/Ia DIIEMEHTAPHBIX MPEe0Opa30oBaHMIA.

4. 3agaiTe YMCIOBYIO HEBBIPOXKACHHYIO MaTpuIly 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 JuHeiHbIX ypaBHenni (YK-1)
Jlekumus.

CucrteMbl TMHEWHBIX ypaBHEHU. COBMECTHbBIE, HECOBMECTHBIE, ONPE/ICTICHHbIC, HEONPEICICHHbBIC
cucTtemMbl. MarpuyHas 3anuch CUCTEMbI JIMHEHHBIX YpaBHeHUU. Teopema Kponekepa — Kanemnm.
OpnHOpoHBIE CUCTEMBI YpaBHEHUMN. Perenne cucteM TMHEHHBIX ypaBHeHUH. O0111ee pEIIeHNEe CUCTEMBI
ypaBHeHui. DyHnaMmeHTanbpHas cuctemMa pemenuit. Meton Kpamepa. Marpuunsiii cioco6. Merton [Maycca.
CoOcTBEeHHbIE YNCIa U BEKTOPHI MaTPHILIBI

IIpakTn4yeckoe 3ansATHE.

[Tpmaepeeie-sagamma: |

r—3y=1 = o
1 THAHTHTE Xp - 1.

1 Tlyers{xp yp) — peleHHe CHCTEMEl THHEHHEN YPABHEHIE | _ o, 1 _ _

2 -Jlama CHrTeMA THHHED Vpa EHeHE 2r-sy=1 ¢
o - by ox + 5v=-2.

ITprrEa g0 -of-CHOTEMA He e T Pane He

3ananus AJ51 CAMOCTOSITEILHOI padoThI.
3agaliTe HEBBIPOKIECHHYIO MaTpUIly A pa3MepHOCTH 4x4, BEKTOp pa3MepHOCTH 1x4.

Nel. Pemnre cucteMy nuHelHbIX ypaBHeHH AX=B metonom Kpamepa u MaTpuyHbIM METOAOM.

No2. Haitnure ob6miee permenue cucteMbl AX=B ¢ moMoIipi0 MeTo/1a NCKIIFOUEHUST HeU3BECTHRIX (METO/1a
I"aycca).

Ne3. Haiinure oO1iee pernienne oqHOpogHOM cucteMbl AX=0 ¢ TOMOIIBbI0 METO1a HCKITFOUEHUS
HeusBecTHbIX (MeTona ["aycca).

Brruucnenus npoBepsTe B cCUCTEME KOMIIBIOTEpHO# anreOpsl Mathpar
http://mathpar.cloud.unihub.ru

Tema 3. Beenenue B ananus (YK-1)
Jlexknus.



@DyHKIIMH U UX CBOWUCTBA: ONpeeieHrne PyHKIINH, 00JIaCTh ONpeAeIeHUs U 001acTh 3HaYeHUN (YHKLUH,
YeTHOCTh (DYHKIIMH, BO3pacTalollye, yopIBaloliye, HeBO3pacTalolye, HeyObIBaloe, MOHOTOHHBIE
byHKUIMY, IepuoguuecKkue GyHKIUHU, OrpaHnYeHHbIe (YHKINU. OCHOBHBIC AJIEMEHTAPHBIC (PYHKIHH:
CTeTeHHast, TOKa3aTesibHas, JorapupmMuIecKas, TPHrOHOMETPUYECKUE U 00paTHBIE TPUTOHOMETPHUYECKUE
¢ynkumu. Cynepno3unus GyHKIUN WK CIoKHAS QYyHKIMS. DiaeMeHnTapHblie GyHkuuu. [Iprumeps
ANIEMEHTAPHBIX (DYHKLIWN: MHOTOWIEH, pallMoHanbHas (DYyHKIHMS, HppaluoHaIbHas QyHKINS,
runepOonmueckue pynkuun. [Ipenen ¢pynkiun B Touke. [penen Gpynkimum Ha GeckoHeyHOCTH. TeopeMsbl 0
npenensHoM nepexone. HeompenenenHoctu. HekoTopbie METOABI paCKPBITHS HEOIIPEASICHHOCTEH.
3ameuaTenbHbIC TIpeieibl. ACUMITOTHYECKOe cpaBHeHue GyHkiwmii. HenpepeiBHOCT PyHKIMH. Toukn
paspbiBa.

IIpakTH4eckoe 3aHATHE.

ITproaepeee sagamr:T

1 Brmuncanre npegeas’
-

I R
a)ylim = q6)-lim — L
o x*+2x-5 =0 22+ 2x-5
2. -OnpegeInTe KoOTHMYeCcTEO ToOYeE M3 YEasammerx—0,1;0: 0,2;-0 95,1 05;1 25, roTopeze-

OpHHATIeRA T E—orpecTHocTH TousEr X = lmpre = 0,159
T

Ll
-

3aganus 1J151 CAMOCTOSITEJIbHOM PadoThlI.

JagaHHA JIA'CAMOCTOATeIbHOA padoTnrd

yE——
1. = Hafre-oGmracTe ompe et e Gy EEITHE - I=j4-va
T

b

~Hafrre-npemenes---dgryemarem:

2nSr+6n im 2r+5x=7
a) "= I dnH 5 Ir—=x-2 g
. tedx . 2x+3
lim —— [ |
I b L = J.I+I !
B:I v = e e 'EJ' = / [

Tema 4. Iludppepenumnanbnoe ucuucienue (YK-1)

Jlekumus.
Onpenenenue npousBoaHoi. [IporusBoaHas cymMbl, pou3BeneHus: U yactHoro. [IponsBoanas
aneMeHTapHbIX QyHKIUH. [IponsBoanas cnoxuoit ¢pyHkiuu. [IponsBomHas cioKHO-TIOKa3aTeIbHOM
¢dbynknuu. [IpousBonnast o6parHoit ¢hynkiuu. [IponsBonnas GyHKINMH, 3aaHHON MTapaMeTPUUIECKH.
[TpousBoaHas GyHKIMH, 3aJaHHOM HESBHO. [ eoMeTpruieckuii cMbICT pon3BoaHOM. KacaTenbpHas k
rpaduky dyHkiuu. JuddepeHiman u ero cBsI3b ¢ MPOU3BOAHON. [ eOMeTprUYECKHil CMBICIT
muddepennmana. [IpousBonusie U audGepeHITuaIbl BHICIIUX MOPSIKOB. MeXaHUYeCKU CMBICT
npou3BoaHON. OcHOBHBIE TeopeMbl nuddepeHupoBanns. MccnenoBanue GyHKIUN U TOCTPOCHHE
rpadukoB. MOHOTOHHOCTH U SKcTpeMyMbl. Hanbosbiiee u HauMeHblee 3HaueHus! GyHKIMH Ha OTPE3Ke.
BoInykiocTs M BOTHYTOCTh PYHKLIMU. ACUMIITOTHI rpaduka.

IIpakTH4eckoe 3aHATHE.
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IMprmaeprere-sanasmra
1.+Haffmure ., ecas|
a} Y=g a :'5}'}' = sim'x, ‘E}'}' = arcte5x
~Hafmerre mponessy TEN-VOREI HIE -y HEITFIY = 2 — 3x +x°
-Hafnwre mpoMesy TR Bopa cTAHA-GVHEIDN = x° —3x° 4+ 3x + 1.9
-Ha#merme vIIoeoH 503 £HT FACa TeTBHOH E Tpa deey GvHEITEH v =- tex B-TouEe X=017
3 P Vo y
~Ha¥nerre IpoHsEoaHyI0)Y | ETOPOTO MopAnsa vHsmey = cos(2x).Y

= L b

(=]

3anaHus AJ51 CAMOCTOSITEILHOI padoThI.

JaJaHHA IR CAMOCTOATEIbHOI pad ool
1. Hafre-y"- ecm

e S B ST ) D a0 Yot ') RS 5}.‘

3y . 1
'|.'=2( T‘}+3t§(-ﬁ} .,1'= EE‘_EI_EJ.—

E)-" T)
2. TlocTpoHTE TP aduE (yHEmHH: |
flx)= II—J T

Tema 5. UnTerpanbnoe ucuuciaenue (YK-1)
Jlexknus.

Heonpenenennslii nnTerpan. OCHOBHbIE IIPUEMBI UHTErpUpoBaHus. HemocpencTBeHHOE HHTErpUPOBaHUE
no Tabnuie. MeTon 3aMeHbl IepeMeHHOM. MeTo HHTerpupoBaHus 1o yacTaM. [locTaHOBKa 3a1a4un
MHTEIPUPOBAHUS B KOHEYHOM BHJie. IHTEerprpoBaHue paliMOHAIBHBIX BBIPAKEHUN: HHTEIPUPOBAHUE
IPOCTHIX Jpo0ell, HHTErpUpPOBaHUE PAIMOHATBHBIX (PyHKIMNA. IHTErpupoBaHUEe HEKOTOPBIX BBIPAKEHUH,
CoZiepXKallMX paguKaibl. IHTerpupoBaHue TPUTOHOMETPUUYECKUX BhIpakKeHUN. OTpeeIeHHbIN NHTErpal.
HecoOcTBeHHBIE HHTETPATBI.

IIpakTnyeckoe 3aHsATHE.



ITpraepeee sagasma:T
-

1 +Hafure-Bce nepeoodpa sase gymerem £ x) = cos3xcf
2. ¥Vrasmre Bce BepHEle YTEepEIeHNT (| C — Op 0M3B0IEHAT 0 CTORANEAA T
+:-[ Blundx = & [ lnnd=T
+{[(1-5x%)dx) =1 — 57

=[x + 9)smxdx = [(x° +9)dx [ smwdx]

[ dlcosx) = (cosx)" + ¢
3 .-K a2 BHTeTp AT0M OIp 28 IS T CA IWT0 I ATE GHErvp s, 1300 p useHHo A Ha pHcyHRe ™

p=xt+1

s e
o fy (= dxff(1 - x)dn
L fy@-xYdxf(2 - ) dx
L= xNdxf (1 - x*)dxg
i+ Ddaf) (27 + Ddx

4. -3a ImrmuITe ONpe JeTeHHEE HETETPAT, ‘BEIPAEA FOITEE TLT0 A NE TP &Y T O IR HEER -C B IIIETEA ME-
(0;0)(0;0)-.(2;6)(2;8)-.(0; 6]{1]:15]1

3anaHus AJ151 CAMOCTOSITEILHOI padoThI.

Jlexkuns.

3azaHHA II8CaMOCTOATEIEH O padoTelY
Brmuncawre HeETerpans:t
1+ [Zx
< xElfl
J(1—Sim™x)d=T
J 3 ed=®
[ Sin(x) = Bm(5x)d
[ 5m*(x) = Cos{x)dx"

= L

=1

e

-'_ VIx=R—2
[(Sm(3x) + Cos(5x) )dxT
[ Sm(x")xd=y

= A
=K

T T A A A A A A
i
:
)
A

Tema 6. BexTopuas anreopa (YK-1)

11
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Bexkropsl. JInHeliHbIe onepaliiy HaJl BEKTOpaMu, UX CBOMCTBA. JIMHENHbIE Ollepa"LIMK HAJl BEKTOpaMy,
3aJJaHHBIMH CBOMMH KoopanHaTamu. CKaasipHOE NPOU3BEICHHE IBYX BEKTOPOB U ero cBoiicTBa. dopmyna
JUISl BBIYHCIIEHUS CKAJIIPHOTO IIPOU3BENCHMS IBYX BEKTOPOB, 33alaHHbI-MU CBOMMU KOOPJAUHATAMH.
Omnpenenenne U yciaoBHs KOMIUIAHAPHO "CTH TPeX BEKTOPOB. CMelIaHHOE IPOU3BEIEHUE BEKTOPOB.

IIpakTH4Yeckoe 3aHATHE.
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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 ¢
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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: onepamnuu CIokKeHUs: 1 yMHOXKeHuUs1. Anrebpandeckasi popma 3amicu KOMITJIEKCHBIX
yucedn. [IpaBuia neficTBUiA ¢ KOMIUIEKCHBIMH YHCJIaMH, 3alTMCAaHHBIMU B alireOpandeckoit popme. Moaymnb u
apryMeHThbl KOMIUIEKCHOTO yHcia. Tpuronomerpuyeckas GopMa 3aliucy KOMIUIEKCHOTO YUCHIa. YMHOXKEHHE
U JeJieHUe KOMIUIEKCHBIX YHCeJl, 3allCaHHbIX B TPUTOHOMETpHueckoil popme. BozBenenue B crenens 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

16



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

TEKYIUI KOHTpOb — 40 6amioB

1 cemectp

KOHTPOJIbHBIE Cpe3bl — 3 cpe3a 1mo 10 6aIoB Kax bl

npeMuanbHbie 6amsl — 20 6amioB

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 CaMoCTOSITEeILHOC BBIIIOJTHEHUE 3aJIaHuI o BapHUaHTaM,
OTIPEICIUTEIU Has comepxamuM 5 3amanuii. Kaxxnoe 3ajganne onieHnBaeTcs B 2 6aya
pabora
2. Cucrembl KonTpons 10 CaMoOCTOSITEeILHOC BBITIOJIHCHHE 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.
HCUYHCIICHUC pabora Ne6 — B 3 Oanna.
5. | MuTrerpansHoe | Kontpou 10 CaMocTosTENbHOE  BBIMOJIHEHWE  3aJaHUd 1O  BapUaHTaM,
HWCYHCIICHUE bHaA conepxkamuM 10 3amanuit. Kaxnoe u3 3ananuii 1-5 ouenuBaercs B 1
padora(x Oas1, u3 3aganuii 6-10 — B 2 Gana.
OHTPOJIbH
bIii cpe3)
6. BexTopnas Tectupos 5 CamMocTosTeNbHOE BBINOTHEHUE 3aJaHUl TecTa IO BapUaHTaM,
anredpa aHue comepxamum 4 3amanus. Kaxnoe 3ananve 1-3 onenuBaercs B 1 Oam,
3ananue 4 — B 2 Oasia.
7. | Kommnekcusle |TecTupon 10 CamMocTosTeNbHOE BBINIOTHEHUE 3aJaHUl TecTa IO BapUaHTaM,
qpcia aHue(KoH comepxamumM 5 3amanus. Kaxnoe 3aganue orieanBaercs B 1 6am.
TPOJIBLHBI
i cpe3)
8. [IpemuansHbie OaILITBI 20 JlomomHUTENbHBIC TPEeMHUATTbHBIC OAJITBI MOT'YT OBITh HAYHCIICHBI:
- MOCTOSIHHASI aKTUBHOCTH BO BpPEMS IIPAKTUUECKUX 3aHATUNA — 10 10
0aIoB;
- BEITIOJIHEHHE JOTOIHUTEIBHBIX 3a0anuii — 10 10 6amioB
9. OTBeT Ha ’K3aMeHe 30 10-17 ©annoB — CTyAEGHT PacKpbUl OCHOBHBIE BOMPOCHI M 3aJaHus
OmieTa Ha OIICHKY «YJOBICTBOPUTEIHLHOY
18-24 ©annoB — CTyAEGHT PacKpbUI OCHOBHBIE BOMPOCHI M 3aJaHUs
OwieTa Ha OIICHKY «XOPOIIIOY,
25-30 6amynoB — CTYyAEHT PAacKpbll OCHOBHBIE BOMPOCH M 3aJaHuUs
OwieTa Ha OIICHKY «OTIIUYHOY.
10. |MHIuBHIyaTbHBIC 3aIaHUA, 70 JloGop: CTymeHT MOXET TPEJOCTaBUTh BCE 3alaHUA TEKYIIETO
C TIOMOTITHIO0 KOTOPBIX KOHTPOJISI T KOHTPOJIBHBIE CPE3bI
MOXKHO HaOparhb
JIOIIOJIHUTENbHBIE 0aJlIbI
11. Hroro 3a cemectp 100

17
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HtoroBas omeHka 1o »dKk3aMmeHy BeicTaBisieTcss B 100-0ayibHON 1mikame W B TPagUIIMOHHOMN
yerplpexOaipHol  mmikane. IlepeBon 100-OamnpHON  pEeHTHHIOBOW  OLIGHKM 1O JUCHUIUIMHE B
TPAJAUIIMOHHYIO YETHIPEXOATUTHHYIO OCYIIECTBISIETCS CISIYIOINM 00pa3oMm:

100-6annpHas 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
3. Boliuncomre onpeges e MaTpui,
-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

19
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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.



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)

1. TarHyt0 cHCTEMY YPaBHEHHI HCCIeI0BATh H PEIIHTH TPEMA cIIoco0aMH: a) mo gopMyIam
Kpamepa; 0) meTogoMm ['aycea: B) cpeacTBaMH MATPHYHOTO HCUHCICHHA.

3x+ 2y + =z =5, x—2y+ 3z=6,
1 gapuaur:{ 2x + 3y +z =1, 2 BapmanT:{2x + 3y — 4z = 20,
2x+y+3z=11. 3x — 2y — 5z =6.

2. Haliti yrasaHHBIE Ipeleisl, HE IOTL3YACE OpaBHiIoM JIoNHTAIA:

3x%—5x—2 = 5x*+3x+1
a) lim e 0) lim T
22 2x°“—x— 6 x—wod — 2x — Ox
sin7x ix
B) lim - r) Kiii (E)
x¥=0 tglx x—=w \2x — 1

3. Jaus! ¢yHKINE 1 JBA 3HAUSHHA apryMeHTA x; M x,. 1peOyerca: 1) yCTAHOBHTE, ABIASTCA JIH
JaHHAA QYHKIHA HEMPEPhIBHOH HIH Pa3phIBHOM IPH JAHHBIX 3HAUCHHAX apryMeHTa: 2) Halitu
OJHOCTOPOHHHE NPHIETH B TOUKAX Pa3pbiBa; 3) mocTpoHTh rpadHK JaHHOH QyHKIHH.

3x x1=1; x; =4

i ;
x—1

o dy
4. Haiitn Hpo}rISBCl,:lHE.n:d—:r TAHHBIX (YHKIHH.
X

a) L 5) y = 25 . oosy;
T Wx?-5x-2
— arctgx™ .
y= ]_n | + l:
NE:

y = (ctgdx)"0*,
) y = (ctgdx)
5. HecnepoBats MeTogamu i epeHIHAIEHOTO HCUHCICHHA QYHEIMIO ¥ = f(x) H. HCIOIB3YA

Pe3YIbTaThI HCCAEMOBAHHA, TTIOCTPOHTH & Tpaduk.

a:] _'!.:r —

4.4. Illkana orieHUBaHMsI IPOMEXKYTOUYHOU aTTECTALIUU

22

Jeckpuntops! (ypOBHN) — OCHOBHBIC PU3HAKK OCBOCHUS (TIOKa3aTEIH

Onenka Kommnerenriu
TOCTYKCHHSI pe3YJIBTaTa)

«OTIIMYHO»

(85 - 100 6amoB)
HayK.

VK-1 Ha BbICOKOM ypOBHE aHaJIM3HpYeT TIOCTABICHHYIO 3ajadyy H
UCTIONB3YyeT (DyHAaMEHTaIbHBIC 3HAHUS B OOJACTH MAaTeMaTHYECKHX

«Xopommo»

(70 - 84 6amnoB)
HayK.

VK-1 JIoCTaTOYHO XOpOIIO aHAJW3UPYEeT TOCTABIECHHYIO 3a7adyy |
UCTIONB3yeT (DyHJaMEHTAIbHbIC 3HAHUS B O0JIACTH MaTeMaTHYeCKHX
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VK-1 Ha cpenHeM ypoBHE aHaIuM3MpyeT IIOCTaBICHHYIO 3adady M
«YIOBJIETBOPUTEIIHLHOY
UCTONB3yeT (PyHIaMEHTaJIbHBIC 3HAHUS B 00JACTH MaTeMaTUYeCKUX
(50 - 69 6amnoB)
HayK.
«Hey1oBIeTBOpUTENLHOY |YK-1 He ymeer aHanmu3upoBaTh MOCTAaBICHHYIO 3a1ady C MO3ULUN
(menee 50 6amioB) MaTeMaTH4YE€CKUX HayK.

5. MeTonnueckue ykazaHusi AJis1 00y4al0IIUXCS 110 OCBOCHUIO M CHUILIHHBI (MOLYJIS)

5.1 Meroanueckue yka3aHusl 10 OPraHU3alUK CaMOCTOSTEIbHON paboThl 00yUYaOIUXCS:

[Ipuctynas K W3y4eHUIO TUCIUIUIMHBI, B MEPBYIO odepelb OOydaromuMcsi HEOOXOAMMO O3HAKOMHUTBCS
comepx)aHueM paboueii mporpammbl nuciuiumabl (PIT[]), xotopas ompexaenser copepxaHue, o0beMm, a
TaKKe MOPSAIOK U3YUCHHsSI U MTPETIOaBaHus yIeOHOM TUCIUILINHEL, €€ pa3/iena, YacTu.

J71 caMOCTOSATENbHOM paboThl BayKHOE 3HaYEHHE UMEIOT paszeibl «O0beM U collepikaHue AUCIUTITMHBD),
«YuebHo-MeTonyeckoe U nHGOpMAIIMOHHOE 00ecrieyeHIe TUCIUIUIUHB U «MaTepruaabHO-TEXHUYECKOe
o0ecrnedyeHne AMCUUIUIMHBI, POrpaMMHoe obecrieueHre, npodeccuoHaibHble 0a3bl TaHHBIX U
MH(OPMAIIMOHHBIE CIIPABOYHBIE CUCTEMBI».

B pazmene «O0beM u copepkaHHe AMCHUIUIMHBDY YKa3bIBAIOTCS BCE pas3leibl M TEMbl H3ydaeMoi
JTUCLMIUTMHBL, @ TAK)KE BUJIbI 3aHIATHI U TUTAHUPYEMBI 00BEM B aKaJIeMUYECKHUX Yacax.

B pasgene «YdeOHo-meTomuueckoe U HH(POpMalLMOHHOE oOecledyeHrne AMCHUIUIMHBDY — yKa3aHa
pEKOMeH1yeMasi OCHOBHAs U JOTIOJIHUTENbHAS JINTEpaTypa.

B pasznmene «MarepuanbHO-TeXHUYECKOE OOeCIeueHue TUCIUILIMHBL, TMPOrpaMMHOE oOecreueHue,
npodeccuoHanbHble 0a3bl JTaHHBIX W WH(GOPMAIMOHHBIE CIPAaBOYHBIE CHCTEMBD» COACPKHUTCS IepeueHb
npodeccuoHanbHbIX 0a3 JaHHBIX U MHPOPMALIMOHHBIX CIIPABOYHBIX CHCTEM, HEOOXOIUMBIX AJII OCBOCHHUS
JUCUUIIINHBL.

5.2 PexomeHnanuu o0y4aronumMcs o padore ¢ TEOpeTUYECKUMU MaTepuaiaMy Mo TUCIUIUINHE

[Tpu u3ydeHnn 1 mpopadbOTKe TEOPETUICCKOTO MaTepraia HeOOXOaUMO:

- IPOCMOTPETH €I1I€ pa3 npe3eHTaruo Jekuuu B cuicteMe MOODLe, moBTOpUTh 3aKOHCIIEKTUPOBAHHBIN HA
JEKIIMOHHOM 3aHSATUM MarepuaJl M JOMNOJHHUTh €ro C Y4YEeTOM PEKOMEHJIOBAHHOM JOMOIHUTEIbHOU
JIUTEPaTypBhl;

- IPY CAMOCTOSITEIbHOM M3yUYE€HUU TEOPETUUYECKOM TEMBbI CIENaTh KOHCIIEKT, UCIIOJIb3Ysl PEKOMEHI0OBAHHbBIE
B PI1/] ucrounuku, npodeccuoHalIbHbIE 0a3bl TaHHBIX U HHPOPMAIIMOHHBIC CIIPABOYHEBIC CHCTEMBI:

- OTBETUTH HA BOIIPOCHI JJIsi CAMOCTOSATENILHON pabOTHI, 10 TeMe MpecTaBIeHHbIe B myHKTe 3.2 PI1/I.

- TIPH MIOAATOTOBKE K TEKYILIEMY KOHTPOJIIO UCIIOIb30BaTh MaTepuaibl (poHna oueHouHbix cpeacts (POC).
5.3 Pexomennamuu 1o pabote ¢ Hay4HOU U yueOHOM uTepaTypoit

PaGota ¢ OCHOBHOW M JOTOJHUTEIBHOW JIUTEPATYpPOH SIBISICTCS TIJIaBHOM (OPMON CaMOCTOSTEIbHOU
paboThl U HeoOXoAMMa MpU TMOATOTOBKE K YCTHOMY OMNPOCY Ha CEMUHApCKUX 3aHATHAX, K Jebaram,
TECTUPOBaHHUIO, SK3aMeHy. OHa BKIIOYAeT NMPOpPadOTKy JIEKIIMOHHOTO Marepuaja U PEKOMEHIOBAaHHBIX
HMCTOYHUKOB U JINTEPATYPHI 10 TEMATUKE JICKLIUN.

Koncnekr nekuuu 1omkeH cofepxarb pedepaTuBHyI0 3alIMCh OCHOBHBIX BOIIPOCOB JIEKIIMH, B TOM YHCIIE C
onopori Ha paszMemieHHbie B cucteMe MOODLe mpe3eHTany, OCHOBHBIX MCTOYHUKOB W JIUTEPATYPbI IO
TeMaM, BBIBOJIbI MO Ka)KIOMY Bompocy. KoHCIEKT MoXkeT ObITh BBHIMOJIHEH B paMKaX pacleyaTKd BbLAAYH
MPE3CHTAIMI JIEKIMI WKW B OTAEIBbHOW TeTpanu mo mpeamery. OH JOKEH OBITh aKKypaTHBIM, XOPOIIO
YUTAaeMbIM, HE COJIEPKaTh HE OTHOCALIYIOCS K TeMe HH(OPMAIIMIO UIH PUCYHKH.

KoHcnekTsl HaydyHON JIHUTEpaTyphl MPU CAMOCTOATEIBHOM MOATOTOBKE K 3aHATHAM JOJIKHBI COAEPKATh
OTBEThl HAa Kbl TMOCTaBIEHHBIH B TEME BOIPOC, MMETh CCBUIKY Ha MCTOYHUK HHYOpPMALUU C
00si3aTeNIbHBIM yKa3aHUEM aBTOpa, Ha3BaHUS U rofla M3JaHMsl HMCMOJIb3yeMOIl Hay4yHOH JHUTeparyphl.
KoncniekTr MoOXeT OBbITh OMOPHBIM (COIEp)KaTh JIMIIL OCHOBHBIE KIIIOUEBBIE IO3MIIMK), HO TPU 3TOM
MO3BOJIIOIIMM JIaTh TOJHBIA OTBET IO BOMPOCY, MOXET ObITh NOAPOOHBIM. OOBEM KOHCIEKTa
ONPENEISIETCS CAMUM CTYIEHTOM.

B nporiecce paboThl ¢ OCHOBHOM M JJONIOTHUTEIBHOM JTUTEPATypPOl CTYACHT MOXKET:

- JenaTh 3allUCU MO XOIy YTEHHA B BHJIE NMPOCTOr0 WJIM pPa3BEPHYTOro IiaHa (co3gaBaTh IEpEedYeHb
OCHOBHBIX BOIIPOCOB, PACCMOTPEHHBIX B UCTOUHHKE);



- COCTaBJATH TE3HUCHl (LMTHpOBaHHE HauOoJee BAKHBIX MECT CTaTbu MJIM MOHOTpaduu, KOPOTKOE
U3JI0)KEHUE OCHOBHBIX MBICIICH aBTOpa);

- TOTOBUTH aHHOTAIMH (KpaTKoe 0000I1eHe OCHOBHBIX BOIIPOCOB PabOTHI);

- CO3/1aBaTh KOHCIIEKTHI (Pa3BEPHYTHIC TE3UCHI).

5.4. PexoMeHaIMy 10 OATOTOBKE K OTACIBHBIM 3a/IaHUSIM TEKYILETO KOHTPOJIS

CobecenoBanue MpennojaraeT OpraHu3aluio Oecelnpl MpernoAaBareist co CTyJEHTaMH [0 BOIpOcam
MPAKTHYECKOTO 3aHATUS C LEJbl0 Oojiee O0OCTOATEIHHOTO 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  T.1.

YCTHBIA OMpOC MOXET TMPUMEHATHCS B pasaudHbIX (Qopmax: (QpoHTAIbHBIN, WHIWBUIYAIBHBIN,
KOMOMHUPOBaHHBIA. OCHOBHBIE KaU€CTBA YCTHOTO OTBETA MOJIJIEIKAIIETO OL[CHKE:

- IPaBUJILHOCTH OTBETA IO COJIEPIKAHUIO;

- IOJIHOTA U TITyOWHA OTBETA;

- CO3HATENIbHOCTh OTBETA;

- IOTUKa U3JI0KECHUS MaTepuaa;

- pPalMOHAJIBLHOCTh UCIIOJIb30BaHHBIX IPUEMOB U CTIOCOOOB PEIlIEHUS OCTABIEHHONW yueOHO! 3a/1auu;

- CBOEBPEMEHHOCTh M 3((PEKTUBHOCTH MCIIOIB30BAHUS HATNISAIHBIX MMOCOOMH M TEXHUYECKUX CPEICTB IPH
OTBETE;

- CTIOJIb30BAaHUE JIOTIOTHUTEIHHOTO MaTepHaa;

- palMOHAJIbLHOCTD UCIIOB30BAaHUSI BPEMEHU, OTBEJICHHOTO Ha 3a/1aHue.

YCTHBIM OIIPOC MOXKET CONPOBOXKAATHCS IMPE3ECHTALUEH, KOTOpas IMOATOTaBIMBAECTCA IO OAHOMY U3
BOIPOCOB MPAKTHYECKOTO 3aHATHUS. [Ipy BRICTYIUIEHHH ¢ Mpe3eHTalnueld HeoOXoauMo oOpamarb BHUIMaHUE
Ha TaKWe MOMEHTHI KaK:

- colep)KaHUE TPE3CHTALUU: aKTyaJlbHOCTh TEMbl, IOJIHOTA €€ PACKPBITHA, CMBICIOBOE COJAEp)KaHUE,
COOTBETCTBHE 3asBJIEHHOM TEMbI COJIEP)KaHUIO0, COOTBETCTBHE METOAUYECKUM TPEeOOBAHUAM (LIETTU. CCHUIKU
Ha PECYpChl. COOTBETCTBHUE COACpAHUS U JIMTEPATyphl), MpaKTHUeCKas HalpaBiIeHHOCTb, COOTBETCTBUE
cofiepaHusl 3asBICHHON (QopMe, aleKBaTHOCTh UCIOIb30BAHUSI TEXHUYECKHUX CPEACTB YUeOHBIM 3ajlauaM,
MOCJIEZIOBATENBHOCTD U JIOTUYHOCTDH MPE3EHTYEMOT0 MaTepuara;

- odopMiieHHE TMpe3eHTAlMU: 00bheM (OMTHUMaTbHOE KOJWYECTBO), AW3alH (YUTAEMOCTh, HAJIMYHE U
COOTBETCTBHE TpaUKd U aHUMAIMHM, 3ByKOBoe OQOpMIIEHHE, CTPYKTypUpOBaHHE UHOpMAINH,
COOTBETCTBHE 3asiBICHHBIM TpPEOOBAaHUSAM), OPUTHHAIBHOCTH O(OPMIIEHUS, SCTETHKA, HCIIOJIb30BaHUE
BO3MOXKHOCTH MPOTPAMMHOM CpPeibl, COOTBETCTBHE CTaHIAapTaM o(pOpMIICHUS;

- TMYHOCTHBIE KaueCTBa: OPATOPCKUE CIIOCOOHOCTH. COOMIOIEHUE pErIaMeHTa, SMOIIMOHATIBHOCTh, YMEHUE
OTBETUTH Ha BOIIPOCHI, CUCTEMaTU3UpOBaHHbIE, INTyOOKKE U MOIHbIE 3HAHUS 110 BCEM pasJiesaM IMporpaMMmbl:
- coepXaHWe BBICTYIUICHHUS: JIOTUYHOCTh H3JI0KEHHUS Marepualia, PacKpbITUE TEMBbI, JIOCTYIHOCTh
uznoxkenus, d3PpdextuBHOoCcTh npuMeHeHus cpeacts HWKT, cmocoObl u  yciaoBHs JIOCTHXKEHUSA
pPEe3yNBTaTUBHOCTH W 3(P(EKTUBHOCTH U1 BBIMOJHEHHS 3a/1a4d CBOeH MpOo(eCCHOHAIBHOW WM Y4eOHOU
NeSITeIbHOCTH, JJ0Ka3aTeIbHOCTh MPUHUMAEMBIX PEIICHUM, YMEHHE apryMEHTHPOBATh CBOM 3aKIIIOYCHUS,
BBIBO/IbI.

6. YueOHO-MeToAUYecKOe U HHPOPMALIMOHHOE 00ecrieYeHue TUCIHIINHBI

6.1 OcHOBHas nuTEpaTypa:

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

2. bepe3una, H. A. Beicmias maremaruka : yueObHoe 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 MaremaTuka 1jisi TYMaHUTAPHBIX HAMpaBleHUW : YUeOHUK i1 OakaaaBpoB. -
mep. u 101 3-¢ m3a.. - Mockaa: FOpaiit, 2019. - 401 c. - Texcr : snexrponnsrii / O5C «FOPAUT [caiit]. -
URL: https://urait.ru/bcode/425389
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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¢. - Texkctr : oonekrponnsidi // IPR  BOOKS [caiit]. - URL:
http://www.iprbookshop.ru/81274.html

2. Bunenkun W.B., I'pobep B.M. Bricias marematvka Al CTYACHTOB SKOHOMHYECKHX, TEXHHYECKHUX,
€CTECTBEHHO-HAyUHBIX CIIEI[MabHOCTEH By30B. - U31. 4-¢, uctp.. - PoctoB v//1: ®enukc, 2008. - 415 c.

3. l'openos B. U., Jlenamera T. H., Kapenosa O. JI., Jlenamesa O. H. Beiciias maremaruka : COOpHUK 3a/1a4
U ynpaxHeHui. - MockBa: Poccuiickas mexayHapogHas akaaemus Typusma, 2011. - 116 c. - Tekcr :
anekTponubii  // OBC  «YHuBepcurerckas ~— OMOnMOTEeKa  OHJIAMHY [caiir]. - URL:
http://biblioclub.ru/index.php?page=book&id=258316

4. T'openos B. 1., Jlenamesa T. H., Kapenosa O. JI., Jlenamesa O. H. Beiciias Maremaruka : Kypc JeKIuu. -
Mocksa: Poccuiickas mexxayHapogHas akaaemus typusma, 2011. - 262 c. - Tekct : anexkrponnsiii // 3b6C
«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 : 3neKTpOHHBIM
// 9bC «YHUBEPCUTETCKAS OnoOnmoTeka OHJTAlH» [caitT]. - URL:
http://biblioclub.ru/index.php?page=book&id=258318

6. Kpunkos JI.B. Briciias matemaryka : B BOImpocax M oTBeTax : yueb. mocobue. - M.: IIpocnekt, 2013. -
176 c.

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

8. MamaxoB, A. H., MakcroxkoB, H. 1., Hukumkun, B. A. Breicimas maremarnka : yuyeOHOe mocoOue. -

2021-12-31; Beiciias maremaruka. - MockBa: EBpasuiickuii oTKpbITEIM HHCTUTYT, 2009. - 396 c. - Tekcer :
snektpoHHbIi / [IPR BOOKS [caiit]. - URL: http://www.iprbookshop.ru/10643.html

9. IMaBmrouenko 0. B., Xaccan H. I11. Beicias MmaTtemaruka A1 TyMaHUTAPHBIX HAIIPABJICHHUH ;| YUEOHUK U
MPaKTUKYM JJIS 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. Beicuias maremaruka : YueOHOe mocodue st By30B. - Iep. U A0I; 8-¢ u3fd.. - Mockaa:
FOpaiit, 2020. - 447 c. - Tekcr : onekrponnerii // DBC «IOPAUT» [caiir]. - URL:
https://urait.ru/bcode/449732

6.3 VlHble UCTOYHUKMU:
1. Hammonanwsnbrit Otkpeiteiii YausepcuteT « AHTYUTy - http://www.intuit.ru/

7. MaTepuaibHO-TeXHHYECKOe o0ecnedeHue M CHUIIMHBI, IPOrPpaMMHOe odecrieveHne,
npodeccuoHaIbHbIe 0a3bI JAHHBIX U HHPOPMAIIMOHHBbIE CTIPABOYHbIE CHCTEMbI

Jlnsg mnpoBeneHus 3aHATHM MO JUCHUIUIMHE HEOOXOIUMO CIIeAyIollee MaTepuaibHO-TEXHUYECKOe
oOecrieueHue: ydeOHble ayqUTOPUM [AJs TMPOBENCHUS 3aHATHH JIEKIIMOHHOTO M CEMUHApCKOro THIIA,
TPYNIOBBIX W WHAMBHUIYaJIbHBIX KOHCYJIbTALMM, TEKYLIEr0 KOHTPOJS U MPOMEKYTOUHOM aTTecTaluH,
MTOMEIIEHUS 111 CAMOCTOSITENIbHON paboThI.

VY4eOHble ayTMTOPUH U TOMEILIEHUS AJIsi CAMOCTOSTENIbHOM pabOThl YKOMIUIEKTOBaHbI CHEIMAIN3UPOBAHHON
MeOeNbI0 U TEXHUYECKUMH CPEJCTBAMHU OOYyUCHHMS, CIIY>KAIIUMH JIJIs1 TIPEICTABICHHS yueOHOW nHbOpMauu
OOJIBITION ayTUTOPHH.

[TomerieHus U1 CaMOCTOSATENILHONW paOOTHl YKOMIUIEKTOBAHbBI KOMITBIOTEPHON TEXHUKOH C BO3MOXKHOCTBIO
MTOAKITFOYEHHUS K CceTH "Unrepuet" 51 obecrieueHneM JI0CTyIa B AIEKTPOHHYO
MH(POPMALIMOHHO-00pa30BaTEIbHYIO CPEAYy YHUBEPCUTETA.
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Jlnst mpoBeeHusl 3aHATHI JIEKIIMOHHOTO THIIAa UCTIONB3YIOTCS HA0OPBI IEMOHCTPAILIMOHHOTO 000PYI0BaHUS,
o0ecreYnBaroIe TEMaTHYEeCKHE WILTIOCTPAIH (TIPOEKTOP, HOYTOYK, SKpaH/ MHTEPaKTUBHAS JOCKA).

Jlunien3nonHoe U cBOOOJHO paclpoCTpaHsIeMOe MPOrpaMMHOE 0OecTiedeHHE:
LibreOftice

Omneparmonnas cuctema "Anst O6pazoBanue"

Microsoft Windows 10

Microsoft Office [Ipodeccuonansusiii moc 2007

SPSS Statistic

Google Chrome

[Tpodeccuonanpubie 6a3bl JaHHBIX U MH(POPMAITMOHHBIC CITIPABOYHBIE CUCTEMBI:
1. CpaBounas npasosas cucrema "Koncynsrant mitoc”. — URL: http://www.consultant.ru
2. Hayunas snexrponnas 6ubiamoreka eLIBRARY.ru. — URL: https://elibrary.ru

3. ONEeKTPOHHBIN KaTrajor @yHIaMEHTaIbHON OubmuoTeKn TTV. — URL:
https://www.tsutmb.ru/biblio/elektronnyij-katalog/

4. Poccuiickas rocynapcTBeHHast Oubnunoreka: opunuanbheiii caiit. — URL: https://www.rsl.ru
5. Poccuiickas HarmoHanbpHas 6nbaroreka: odurmanpabiii caiit. — URL: http://nlr.ru
6. [Ipe3unentckas oubnuoreka umenu b.H. Enpriuaa. — URL: https://www.prlib.ru

7. VYHuBepcutreTckas ~ OuOnMoOTEeKa  OHJAMH:  JIEKTpOHHO-OMOmuoTeunas  cucrema. —  URL:
https://biblioclub.ru

JJIeKTPOHHasi HH(POPMALIMOHHO-00pa30BaTe/IbHAsA Cpeaa
https://auth.tsutmb.ru/authorize?response type=code&client id=moodle&state=xyz

B3aumoneiicTBue mpenopaBaTenss M CTy[JEHTa B Ipolecce OOy4eHHUs OCYLIECTBISETCS MOCPEICTBOM
MYJIBTUMEUMHBIX, THIIEPTEKCTOBBIX, CETEBBIX, TEICKOMMYHHUKAIIMOHHBIX TEXHOJOTHUH, HUCHOJIb3YEMBIX B
ANIEKTPOHHOH MH(OPMAIIMOHHO-00pa30BATEILHON CPEie YHUBEPCUTETA.
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