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1. lean u 3agaun AUCHUATIHMHBI

1.1 Henp qucuuruivHel — GopMUpOBaHUE KOMIIETEHIIHIA:

OK-9 Brnanenue KynbTypoi MBIIIUICHHS, CTIOCOOHOCTH K 0000IIEHNIO, aHAIN3Y, BOCTIPUITHIO HH(DOpMaIuy,
MMOCTaHOBKE LIEJIN U BHIOOPY MyTeH ee TOCTHKEHUs

OIIK-2 CriocoOHOCTh TPUMEHSATH OCHOBHBIE METOJBI MAaTEMAaTHUYECKOTO aHaIW3a U MOJEITHPOBAHUS,
TEOPETHUYECKOTO M AKCIIEPUMEHTAIBHOTO HCCIICOBAHUS; BIIAJICHUEC MaTeMAaTHUYECKUM aImapaToM TpH

penieHnu npodeccunoHaIbHBIX IPOOIIeM

1.2 Bunp! u 3a1aun mpo¢eCcCUOHATBLHOMN NeITETBHOCTH 110 UCITUTUIHHE:

- JJOTUCTHUYCCKadA

- OpraHU3alMOHHO-YIIpaBIeHYECKas

- TOProBO-TCXHOJIOTUYCCKaA

1.3 B pesynbrare 0CBOCHHSI TUCIUILUIUHBI Y 00YYaromIMUXCsl TOJMKHBI ObITH COPMUPOBAHBI CIIETYIOIIHNE

KOMIIETEHIUH:
O0001IeHHBIC TPYIOBBIE Kon n HanmeHoBaHMe
(hyHKUMY / TPYAOBBIC komriereHiu @I'OC BO,
(GyHKUMY / TPYyZOBBIC T HEOOXOIUMOM ISt 3HaHUs U yMEHHs, HEOOXOAUMBIE A1 JOPMUPOBAHUS
npodeccroHaIbHbIE (hopMHupOBaHUS TPYAOBOTO TPYAOBOTO ACHCTBHSA / KOMIIETCHLIUU
JeiicTBus (py HaTUIUU WK IpoecCHOHATBHOTO
npodcranaapra) nefcTBUS

OK-9 Bnaaenue KynpTypoi
MBIIIICHHS, CIOCOOHOCTH K
00001IeHATO, aHAITH3Y,
BOCIIPUATHIO HHPOPMAITHH,
MTOCTaHOBKE IEJIA U BBIOOPY
MyTeH ee JI0CTHXKEHUS

3HaeT ¥ MOHUMAET:

3HaTh XapakTEPHCTUKY IMpoleccoB cOopa, mepenadd,
00pabOTKH 1 HaKOIJICHUsI HH(pOpMauu

YMmeer (criocoOeH IPOIEeMOHCTPHUPOBATH ):

yMETh  HaxOIuUTh, AaHAJIWU3UPOBaTh U  OIICHUBATH
nH(pOpMAIMIO,  HEOOXOAMMYIO Ui OpraHU3aIluu
KOMMEPUYECKOW JIEATEIhHOCTH, a TaKKe NPUMEHATh Ha
MPaKTHKE, TTOTYyYCHHBIC 3HAHUS

Bnaneer:

BJIQIETh CPEACTBAMH  pealu3alui HH()OPMAIMOHHBIX
MPOIIECCOB, YMEHHEM U HaBBIKAMHU JOKYMEHTAIIMOHHOTO U
WH(POPMAITIOHHOTO obecrieueHus KOMMEPYECKOM
JEeSITeTbHOCTH

OIIK-2 CnocobHOCTH
MPUMEHSTh OCHOBHBIC
METOIBI MATEMATHIECKOTO
aHaJIM3a U MOJCIIMPOBAHUS,
TEOPETUUYECKOTO U

3HaeT ¥ IMOHUMAET:

3HATh MaTeMaTHYeCKHI arimapar, HeO6XO}.IPIMBIﬁ JJIsL
PCHICHUA S5 KOHOMUNYCCKUX U JIOTUCTUYCCKUX 3aaqd

YMeer (criocoOeH IPOIeMOHCTPUPOBATH ):

YMETh pelarb TPYyAOEMKHUE MPUKJIATHBIC
AKCIIEPUMEHTAITLHOTO

SKOHOMHUKO-MaTeMaTHUYECKAE  3aJadyd C  IIOMOIIBLIO
HUCCIEI0BAaHM, BlaJCHHE o

KOMIIb-IOTEPHBIX TEXHOIOTUI
MaTeMaTH4eCKUM

Bnageer:
anmaparoM IpHU PEIICHUH
TPodeCCHORATBHBIX BIIAJIETH HaBBIKAMH MIPUMEHEHUS COBPEMEHHOTO
npo6eM MaTeMaTHYeCKOTO  HMHCTPYMECHTApwsi JUIS  PEIICHUS

OKOHOMHYCCKUX 3a1a4

1.4 CornmacoBanue MCKIUCHTUIITIMHAPHBIX CBsI3eH JAWUCIMIIINH, OGCCHG‘-II/IBEIIOH_II/IX OCBOCHHC KOMHGTGHHHﬁ:

OK-9 BnaneHue KynbTypol MBILUIEHUS,

CIIOCOOHOCTh K OOOOIICHHUIO,

aHaJIn3y,

BOCTIPUATHIO HH(OpPMAIINH, IOCTAHOBKE IIETTN U BEIOOPY MyTeH ee JOCTHKEHHS

Ne HanmenoBanwme ®dopma oOyueHus
/1 JIACLIVIUINH,
3aouHas
OMPEASTIAIONINX
AT TITANTITATITITATTOMNTIIT TS (CeMeCTp)




WVIV/M YTV YLLULYIOA P DIV

CBA3U

1 {Mudopmaruka +

2 |MudopmarionHoe +
obecnieueHne
TOProBOM
JeSITETIbHOCTH

3 |Kommepueckast +
JeSITeITbHOCTD

4|Crpareruueckoe + | +
yIpaBIeHHE TOPTOBOU
opraHuzanuei

5| YmpaBnenue LemnsMu +
MOCTaBOK

6 | DKOHOMHYECKHE +
OCHOBBI JJOTUCTHKH

OIIK-2 CnocoGHOCTh MPHUMEHSATH OCHOBHBIE METO/Ibl MAaTEeMAaTHYECKOTO aHalu3a H
MOJIEIMPOBAHMSI, TEOPETHUUECKOTO M 3KCIIEPUMEHTAIBHOTO HCCIIEJOBAHUS; BIaJCHUE
MaTeMaTH4eCKUM anmnapaToM MpU pelIeHnu NpodecCuoHaIbHBIX TPOOIeM

Ne HaumeHnoBanue ®opma
/1 JUCIATLINH, 00ydJeHus
ONPEACTAIOIINX 3aounas
MCXKIUCHUITIIMHAPHBIC (CCMCCTP)
CBs3U 3 4 5

—

[IpakTHka no +
MOJTY4YEeHUIO
HEPBUYHBIX
po(heCCHOHATTLHBIX
YMEHHH M HaBBHIKOB, B
TOM YHCIIe
NEPBUYHBIX YMECHHUU U
HaBBIKOB
Hay4YHO-HMCCIeJ0BaTeN
BCKOH JIESITETTLHOCTH

2 |CObITOBas noructuka | +

3| YmpaBieHue u +
MOJICTTHPOBaHUE
JIOTHCTHUYECKUX
MPOIIECCOB

2. Mecto nucuuninabl B cTpykrype OIl 6akanaBpuara:

HucuunnuHa «MaremaTukay OTHOCHUTCA K 0a3oBoii dactu ydeOHoro tuwrana OIl mo HampaBieHUIO
noaroroBku 38.03.06 - Toprosoe aerno.

HucuumnHa «MaTtemaTukay u3ydaercs B 1 cemectpe.

3.00beM U coep:kaHMe TUCHUILTHHBI
3.1.00beM QUCLUILUIMHEL: 6 3.€.
3aounas: 6 3.e.

3aouHas

Bun yueOHOM paboOTHI
Y p (Bcero 4yacoB)

O0mast Tpy10éMKOCTb TUCHHUILIHHBI 216




Konrakthas pabota 22
Jlexumm (Jlextmm) 10
[Tpaktuueckue (Ilpakt. pab.) 12
CamocrositensHas padota (CP) 185
OK3amMeH 9

3.2.Conepxanue Kypca:

No Haspanue Bun yuebnoit | dopmsl TekyIero
TEMBI pasnena/TeMbl paboThI, yac. KOHTPOJIS
Jlek |IIpa | CP
L[UH | KT.
pao.
313 1|3
1 cemectp
1 Marpuis! 1 1 > | 30 KontponpHas
CUCTEMBI pabora
2 BBenenue B ananus. KonTponbHas
1 | 2 |31 | pabora; Pemenue
3a1a4y
3 Huddepennnanbao KonTponsHas
€ UCUYHUCIICHUE. 2 | 2 | 31 | pabora; Pemenue
3ajau
4 HNHurerpansHoe 2 | 2 131 KontponpHas
HCUHCIICHUE pabora
5 OyHKIUU KontponpHas
HECKOJIBKUX pabora
MIEpPEMEHHBIX. R EE
DKcTpeMyM
(bYHKIMU MHOTHX
NEePEMEHHBIX
6 AHanuTuyeckas NIERE KonTtponbHas
reoMeTpus pabora

Tema 1. Marpuusl u cuctemsl (OIIK-2)
Jlexknus.

Marpuupl: onpeneieHue, KBajJpaTHas MaTpulla, IIaBHAas W TOOOYHAs JMAroHai, HyJeBas MaTpHla,
€IMHMYHas MaTpulla, TPEYroJbHbIM BHUA MaTpullbl. TpaHclOHMpoBaHME MaTpuubl. Onepanuu Hax
MaTpuLaMu (CI0KEHUE U BBIYMTAHME MAaTpULl, yMHOXKEHHE MaTpPUIbl HA YUCIIO, YMHO)KEHHE MATpHI]) U UX
cBoiicTBa. Omnpenenenre oOpaTHoil Marpulel. OnpeaenuTeny BTOporo nopsaka. OnpenenuTenn TpeThero
nopsiaka. MeTon TpEeyroabHUKOB JUIsl BBIYMCIICHMS OIPEICIUTEN TPEThEro Iopsaka. BeraucieHue
oIpeaeNuTeNeil BBICIIUX MOPSIKOB: METO/ AJIEMEHTAPHBIX MPe0Opa30BaHU, METO]] PA3JIOKEHUS TI0 CTPOKE
niu crondiyy. CpolictBa omnpexnenuteneil. HeBblpoxkaeHHble Marpuipl. MuHOphl n-1-ro mnopsaka u
anreOpandyeckue JOMoaHeHuss. MuHopsl k-ro mopsaka. Panr marpuubsl. Metos OKaMIISIONIMX MHHOPOB
JUIL BBIUMCIIEHUS paHra MaTpuibl. MeToJ 3JeMEHTapHbIX NpeoOpa3oBaHUM ISl BBIYMCICHHUS paHra
MaTpullbl. OKBHBaJIeHTHBIC (mOm0OHBIe) Marpuibl. [lpucoeawmnennas wmarpuma. OOpaTHas Marpwuia.
Brruncnenue oOpaTHOM Marpuibl C TOMOIIBIO TMPUCOCAMHEHHOW. BpIuuciieHne oOpaTHOM MaTpuLbl
MIOMOIIBI0 METOAA D3JEMEHTapHBIX IpeoOpa3zoBaHuil. Marpuunble ypaBHeHHs. CHUCTEMBbI JHMHEHHBIX
ypaBHeHU. COBMECTHBIE, HECOBMECTHBIE, ONPEAEIECHHbIE, HEONPEECIEHHbIE CUCTEMbl. MaTpuyHas 3anuch
CUCTEMbI JIMHEHHBIX ypaBHeHMH. Teopema Kponekepa — Kanemnu. OgHOpOAHBIE CHCTEMBI YPaBHEHMI.
Pemienne cucrem nuHEHHbIX ypaBHeHMH. OOmiee pemieHHe cuUCTeMbl ypaBHeHuH. DyHIameHTaIbHas
cucrema pemeHnii. Merox Kpamepa. Marpuunslii cioco6. Metox ["aycca.

IIpakTH4eckoe 3aHATHE.



IIpmnvepHEIe 3a0aHHT:

2 3
1. BrramcanTes onpegemTen: |1 _2| ;

210 Ak 2 4 9
2. llpm xaxom sHATEHME ONPENETHTEN: 5 |, | PABEH HyTO!
-2 1

3 21

0 1 0
2 2 1

0 1 -8
3 2 -1
3 —4
5 1

6. Hafigure A+ B, ecm A = (é _23) ulb = (s _43).

3 BRITHCTHTE ONpedeHTENE

4 PaznoxHTe ONpPegeIHTels II0 3IeMeHTaM IEPECH CTPOKH.

3. Mana matpuma 4 = ( ) Haiigurre anreopandeckoe JONOMHEHHE 37eMEHTA @71 = 5.

7. Hafimure C=A-B.ecim A = ( 1 4‘) BE= (2)

-1 0 1
. [ x—3y=1, -
8 Tlyvcts (x4, v,) — pellleHHE CHCTEMEL THHEHHEIX VPaEHeHHd “Zx+y=—1 HAHIHUTE X+ V-
- [ 2x -5y =1,
0 Jana cucTeMa THHEAHBIX VPAEHEHIH ax + 5y = —2 Ilpn xaxoM 2HAYSHHH CHCTEMA He HMeeT

pemeHHi?

3ajanus 1J151 CAMOCTOSITEJIbHOM PadoThlI.
1. 3amumure matpuisl A, B u C pazmeprocTr 4x4 ¢ niensiMu K03 UIMEeHTaMH.

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

B) A*B u B*A. Bepno 11, uto A*B = B*A?
2. 3anuiMrte YuciIoBble MaTpuilbl: A pa3mMepHocTH 2X2, B pasmepnoctu 3x3, C pazmepHocTH 4x4.

a) Berancnure onpenenurenu marpunl A, B u C.

0) MHHOPHI 1 anreOpandecKue TOMOJIHCHHs MaTpHUIlbl B.

3. 3apaiiTe 4MCIOBYIO HEBBIPOXKIAEHHYIO MaTpully A nopsinka 3x3. Hailingure panr marpuisl A
IIOMOIIbIO IIPUBEACHMS K CTYIIEHUaTOMY BHly. BbIuncianTe NpuCOEIMHEHHYIO MaTPULLy JUIsl MaTpPULbI A.
HaiinuTte oOparHyo MaTpuIly K A ¢ MOMOIIBIO IPUCOEMHEHHON MaTpulbl. Haiinmute oOpaTHyto MaTpuily K
MaTpuIe A ¢ MOMOIIBI0 METO/IA SIIEMEHTapHBIX IPe0Opa30BaHUH.

4. 3apaiiTe 4MCIOBYIO HEBBIPOXKIEHHYIO MaTpully B, He paBHyto A, nopsaka 3x3. Pemure ypaBHeHu
AX=B un XA=B.
5. 3apaiiTe HEBBIPOXKIACHHYIO MaTpully A pazmepHOCTH 4x4, BEKTOp pasMepHOCTH 1x4.

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

Ne2. Haiigure ob1ee pemienue u pyHIaMEeHTalIbHOE perieHre cucteMbl AX=B ¢ momorisio Mmeroaa
HCKIIIOUEHHUS HeU3BeCTHBIX (MeToaa ["aycca).

Ne3. Pemnre marpuuHoe ypaBHeHHuEe XA=B.
6. Bpruucienus npoBepsTe B CUCTEME KOMIBIOTEpHOH anreopsl Mathpar

http://mathpar.cloud.unihub.ru

Tema 2. BBenenue B anaau3. (OK-9)



Jlekumus.

OYHKIIMY U UX CBOMCTBA: ompeneicHue (GpyHKIMH, 00IacTh ONMpECIICHHUs] U 00JacTh 3HAUCHUM (YHKITUH,
YeTHOCTh (PYHKIMHU, BO3pacTamolue, yObIBarolve, HEBO3pacTalolre, HeyObIBarolle, MOHOTOHHBIE
byHKIMK, nepuoAandeckue (GYHKIHMH, OorpaHu4eHHble (GyHKIMH. OCHOBHBIE 3J€MEHTAapHbIe (QYHKLHUU:
CTENeHHas, MoKa3aTelbHas, JIorapupMuiecKasi, TPUTOHOMETpUUECKHEe U OOpaTHble TPUTOHOMETPHUYECKHE
¢byakuuu. Cyneprno3uruss (QyHKIAA WM CIOKHAs (QyHKIUsA. OnemeHTapHble (yHKuuA. [Ipumepsr
AJIEMEHTApHbIX ~ (YHKIMI: MHOTOWIEH, palloHaJIbHas GbyHKIMS, UppanuoHaidbHas — (QyHKIuS,
runepoonmmueckue ¢ynkiuu. [Ipenen Gpynkuuu B Touke. [Ipenen GpyHkumm Ha 6eCKOHEYHOCTH. TeopeMbl 0
npenenbHoM Tmepexone.  Heompenenennoctu. HekoTopble MeTOABI PAaCKPBITUS HEONpPEAEIeHHOCTEH.
3amedaresbHbIe TIpeAeibl. ACUMITOTHYECKOE cpaBHeHUEe (yHkui. HempepwBHOCTH (yHKIMH. Toukm
pa3pbiBa.

IIpakTn4yeckoe 3ansATHE.

IlpumepHEIe 2aganna:
1 Bmc:m*re briala (g

E.)].l 2" ;r+1,-)]_l

oo Xo+2x el XE+2x -5
2. OmpenenyTe KommgecTEO Todek B2 vkazauuex —0,1; 0; 0.2; 0.95; 1,05; 1,83, xoTopeie
NpPHHANIEKAT S—0KPecTHOCTH TodkH x = 1 mpu & = 0,15.

Z2xt—x+10

3ananus AJ51 CAMOCTOSITEILHOI padoThI.

4
VE——
l. Haiite obmacts onpegencHnd QVHEIIHN L+yf4-x
2. Haiiti TIpEIemEL DVHEITHE:
2n—5if +617 . 2 +5x-7
lim ——— lim ———
a) n—=x 37 —4n+l @x—}l 3x —x—-2
b 185 i [EHBT Y
B) r— 0 X Ul_jx_}:c a_r+].

Tema 3. IndpPpepenuunanbuoe ucunciaenue. (OIK-2)
Jlekumus.

Onpenenenue npou3BoaHOU. [Ipom3BomHass CyMMmbl, TpPOU3BEACHUA U 4YacTHoro. IlpousBomHas
aneMeHTapHbIX GyHKUIWNA. [IpowsBomHas cnoxHOW ¢yHKIMU. [Ipows3BomHAs CIIOKHO-TTOKA3aTEIbLHOMN
¢bynkuuu. IlpowsBomnas oOpartHou ¢yHKMU. I[IponsBogHas ¢GyHKIWW, 3aJaHHOW MapaMETPUYECKH.
[TpousBonHast GyHKIMH, 3aJaHHON HESBHO. leomeTpudeckuii CMbBICT mpousBogHOW. KacarembHas k
rpaduky dyakinuu. JuddepeHimman W ero CBA3b C NPOU3BOAHOW. [eomerpuueckuit  CMBICI
mupdepennmana. IlpousBogubie u auddepeHansl  BBICIIMX MOPSAKOB. MeXaHWYECKH  CMBICT
npou3BogHON. OcHoBHBIE Teopembl nauddepennmpoBanusa. MccnemoBanne GyHKIUA W TOCTPOCHHE
rpadukoB. MOHOTOHHOCTh U 3KcTpeMyMbl. Hanbosnbiiee 1 HauMeHbllee 3HaueHUs! (PyHKIUU HA OTpE3Ke.
BrInykiocTs M BOTHYTOCTh PYHKLIUU. ACUMIITOTHI rpaduKa.

IIpakTH4eckoe 3aHATHE.

IlpumepHbIe 2aTaHHA

. dw
1. Hafigute 3, CTH

- ] v

a)y =e ¥ ,6)y =sin’x. B) y = arctg5x.
2. HaiiguTe NpoMekyTKH VOBIBaHHA GyHKIHEY = 2 — 3x + x°.
3. HafizuTe mpoMesyTEM BospacTanus dyammmy = x° — 3x2 4+ 3x + 1.

. . - ]
4. Hafigute vraoeo# xoaddummenT kacaTemsHol K rpaduxy dvHEKImH v = S1gX B TouKe x=0.

5. HaiiguTe nponsBogHVE0Y  BTOpOro HopAgka QvHEINH v = cos(2x).

3aganus AJ151 CAMOCTOSITEIbHOM PadoThI.



1. Hafiter v' , ecim:

-

1 x*
y=3t+t,-7
a) v = (x*-2) *sin (x) + 2x cos (x) B) x ¥
2
(3x7) tg(ﬁ} V= arcsin 1x—g)
2) y=2 +3 . 373
2 Tloctpoute rpadwy GVHEIIHNH
x°
==

Tema 4. UnTerpasabnoe ucuuncienue (OK-9)
Jlekuus.

Heonpenenennsiii naTerpan. OCHOBHBIE NMPUEMBI UHTErpUpoBaHusa. HenocpeacTBEHHOE MHTETpUPOBAHUE
mo Ttabmuie. MeTon 3aMeHBl MEpeMEHHOW. MeToa WHTerpupoBaHus MO dvacTsaM. [locTaHoBka 3amaun
UHTETPUPOBAHUSI B KOHEYHOM BHJe. VHTerpupoBaHHE palMOHAIbHBIX BBIPAXKEHUN: HHTETPUPOBAHHE
MPOCTBIX PpoOe, MHTETPUPOBAHUE paAllMOHATBHBIX (YHKIUN. VMIHTETrpupoBaHHE HEKOTOPBIX BBIPAKEHUH,
colleprKallluX paaukaibl. MHTerpupoBaHre TPUTOHOMETPUUECKUX BbIpaxeHUi. OnpeneaeHHbld HHTErpal.
HecoOcTBeHHBIC HHTETPATTBI.

IIpakTH4Yeckoe 3aHATHE.

IIpumepHbIe 3a0aHHA

1. Hafigute Bce mepsoodpasuble dvuxmm f(x) = cos3x.

2. ¥VgasmTe BCe BepHEIE VIEep#IeHn (C — OpoM3E0NEHAT TOCTOSHHAT)
+: [ 8lnxdx = 8 [ Inxdx

+ (f(1 —5x%)dx) = 1 — 5x°

= [(x* + 9)sinxdx = [(x* + 9)dx [ sinxdx

- [ d(cosx) = (cosx) + ¢

3. KaxkuM HHTeIrpaaoM oIpederieTcd IIOMank GHTVPEL H300pakKeHHOH Ha pPHCVHEE T

phy=xt+1
2
a7 %

o Jy (= x)dx[ (1 — x)dx
L @ =xdxfj(2 - x)dx
= x®dx (1 — x)dx
Iy G 4 Ddx [ (x? + 1)dx

4. 3anummTe onpefeeHHEI HHTETPAT, BRHPAKAIIIHHA II0INASE TPEYTOIEHHKA C BEPITHHAMH
(0;0)(0;0). (2;6)(2;6). (0;6)(0;6)

3ananus AJ51 CAMOCTOSITEILHOI padoThI.



BH‘]I/IC:[HTE HHTETPAEL:
f dx
xI+16
J(1—sin®x)dx
J xdx
[ 8in(x) * Sin(5x)dx

[ 8in3(x) * Cos(x)dx
J" Ixi4x—1

b bt

) {;in(Sx} + Ccs(Sx}}dx
0. [ 8in(x?)xdx

=0 W oo

Tema 5. ®yHKIHM HECKOIbKHX NepeMeHHBIX. JKCTPeMyM (pyHKuun MHOrux nepemensbix (OIIK-2)
Jlexknus.

[TonsaTue GyHKIMN HECKOJIBKUX MepeMeHHBIX. ['paduk ynkuuu. [Ipenen pyHKIMHM n MepeMEHHBIX.
HenpepsiBHOCTh (yHKIMH. CBo¥icTBa mpeaenoB ¢yHKkunu. CBOICTBAa HENPEpBHIBHBIX (PYHKIMA Ha
MHOJKECTBaX: aHajoru teopeM Belepmrpacca u bonbsiiano—Komm. PaBHOMepHas HENpPEpBHIBHOCTD.
Tepema Kantopa. Yactasle nmpousBogusie. JAuddepeHuupyeMocTb GyHKIUNH MHOTHX MEPEMEHHBIX.
Huddepennunan. [eomerpruueckuil CMBICI YacTHBIX MPOU3BOAHBIX U auddepenunana. CpoiicTBa
middepeHuupyemMbix  GYHKUMH  —  CBA3b  HENPEPBIBHOCTH U JU(QEepeHIMPYEMOCTH.
JuddepenurpoBanme cIokHON QyHKIMHU, THBAPUAHTHOCTH (popMbl nuddepenimana. [IponzBonnas
1o HampasieHuio. I'paaueHt, ero coiicTBa. YacTHble NMPOM3BOAHBIE M IU(p(GEpeHINaTbl BBICIINX
MIOPSJIKOB, TEOPEMA O PABEHCTBE CMEIIAHHBIX Npou3BoaHbIX. Dopmyna Telnopa (Makiopena) ans
GyHKUMH MHOTHX TepeMEHHBIX. [loHATHE JOKalIbHOTO SKCTpeMyMa (YHKLIUH HECKOJIBKUX
nepeMeHHbIX. HeoOxomumble W nmoctarounble ycnmoBusa. Ciydail 1aByX mepeMeHHBIX. Meronq
HaMMEHBIINX KBaJapaToB. HesBHO 3aaHHbIe PYHKIUH U 0TOOpaXkeHHs. TeopeMbl 0 pa3pemnMoCTy.
Brruncnenue npor3BOIHBIX HESIBHO 33/1aHHBIX (PYHKIMHA. YpaBHEHHSI HOPMAJIU M KacaTeJIbHOW TNIOCKOCTH K
rpaduKy QyHKIUH. YCIOBHBIA SKCTpeMyM. [IpsiMOii MeTOA OTBICKAaHHs YCJIOBHOTO 3KCTpemyma. MeTon
HeompeaeneHHbpIX MHoxuTeneil Jlarpamka. HeoOXomuMmpele M J1OCTaTOYHbIE YCIOBUS OTHOCHTEIHHOTO
SKCTpeMyMa. 3a/iaua 0 HaXOXKJICHUH HAaMMEHBIIEro U HauOoJbIIero 3Ha4eHus: GyHKUIUHU B 001aCTH.
IIpakTH4eckoe 3aHATHE.
1. ITonaTne QPyHKIMM HECKOIBLKUX MTEPEMEHHBIX, CIIOCOOBI €€ 3a/IaHus U U300paKCHHUS.
2. YacTHbIe U TIOJHOE MPHUPAIIECHUS PYHKIMH JBYX EPEMEHHBIX.
3. YacTHbIE MPOU3BOIHBIE TEPBOTO MOPSIKA.
4. Ilpou3BoaHbBIE BBICIINX ITOPSIKOB, CMELIaHHAS IPOU3BOHAS.
5. YactHble 1 TTONHBIN AuddepeHITnab.
6. I'paaguent.
7. AGCOTIOTHBIN SKCTpeMyM (DYHKIIMH JIByX IMepeMEHHBIX. CXeMa onpeeseHus SKCTPEMYMOB.
3agaHus AJ51 CAMOCTOSITEILHOI padoThI.
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: 2 +dxy-3

1. Hafite 06IacTs onpegencHEs bVHEIIHH x+y—3

Hafits obracTs onpegensHus QyHIITHE Jmy)=3y+2

3. Hafitw  obmacTte  onpejeneHua OGVHKIMH @2 H  H2300pasHTE e HA  OepTele
z=3—x2—y*

4. Hatitn H NOCTPOHTE — HECKOIBED THHIH vporHa  rpadmea  dwEEnHH

z=(x-20 +{y-1*

[l

5. HaiiTs ¥ TOCTPOHTE THHMHE VPORHA rpadmka dyvaxamm = Y mpu 7 —2,z=0,z=lz=3

OxapakTepH20BaTE ceMeiicTED FEI=C g VPOEHS H IOI0EEHHE IIOEEPXHOCTH B
IPOCTPAHCTEE.
6. IlocTponte mmockocte £ = ax
2 2
x
To+2=1 (axh)
7. TlocTpOHTE TIOEEPXHOCTE, 23JaHHYIO YpaEHeHHeM & 2 .
8. Hadite mpegen dvHEHT
2 . .
. X .8 Xy —sin X
i +y 2 iy v o
L d L d Xv—x
Q. E.:F =0 Y . 6} =l Y

lirn limn #(x ), Erjlnggluf(x;y)

10. Hafitn TIOETOpHELE mpegemer F0 0 ams
23
x—y
Jlxy) = 3 3
dyHKIIH Xty

Tema 6. Anaaurudeckas reomerpus (OIIK-2)
Jlekuus.
Bekropel. JluHeiliHble omnepanvu HajJ BEKTOpaMU, WX CBOMCTBA. JIuHEWHBIE omepa—uu HaJ
BEKTOpaMH, 3aIaHHBIMU CBOUMM KoopAauHaTamu. CKaJIsipHOE MPOU3BEICHHUE JABYX BEKTOPOB M €T0
cBorictBa. Dopmyna [Jig BBIYUCIIECHUS CKAISIPHOTO MPOU3BEACHUS ABYX BEKTOPOB, 3aJaHHBI-MH

CBOMMM KOOpJMHATaMH. YToJd MeXAy BEKTOpaMH. BekTopHoe Mpou3BeIeHUE BEKTOPOB.

Omnpenenenre U ycaoBUSl KOMIUIAHAPHO "CTH TpeX BEKTOPOB. CMelIaHHOE MPOU3BEACHUE BEKTOPOB.
JIuneliHasg 3aBUCMMOCTH BEKTOpPOB. (CHCTEMa KOOpAMHAT HA IUIOCKOCTH. (OCHOBHBIE MOHSTHS.
VYpaBHEeHUE MPAMON € YITIOBBIM KOd(DuImeHToOM. YpaBHEHHE MPSIMOM, MPOXOIAIICH Yepe3 JaHHYIO
TOYKY C JaHHBIM YIJIOBBIM Ko3(duireHToM. YpaBHEeHHE NPSIMOM, MPOXOAIIECH yepe3 IBe JaHHbIE
toukn. HopmanbHoe ypaBHeHme mpsmoil. OOmee ypaBHeHue mnpsMon. KoopauHaTel TOYKH

IIpakTH4eckoe 3aHATHE.
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TTprnrepHEre 53 TAEA:

1. Mammrouss A% Dy #0739 Hagy mamHy BexTopa A5

2. Hafitw craTApHOE DpOHSEEEHHE BEh"rnpnB":-'r:_za"“EHd_:a‘E, ECAH HIBECTHO,
g

= = E = —
_BI=4Z Pl-s c@h=]

3. BeracwHsTe, 0VIVT I8 E0LIFHEIDHE CIEIVIONIHE EEETOP B P OCTPAHCTEL
4 a) FLE=9.6(2-69.

g T4-2 D.d(E-4.4

FL(2 0.3), H{L 0 Ej
E) 2/,

el

M(t;- 1),

EOTOpaA MpOX0oJHT 9epes TOUEY
1 _
&. IMocTpomTs rpades THEH, 3ATaHE0H VPAEHSHHEM © 2y+y'-3=0 .

1 1_
9. Toctporrs rEnepdoTy, 33TAHEVE VPAEHSHIEM axT =4yt =20
10. CocTaENTE YpaEHeHIE MEOHSCTEL TOUSE, JTA KA E0H M3 KOTOPEX EEApaT paccTOAHNA 50

TOEH K(z.0) Ha 16 fomeme EEATpATA PACCTOAMMA OO0 OCH OPJHHAT.
11.Ilpueectst  ypaBHeHHMe JIHEMH = ETOPOT0 [OPAJKE3E K EIHOHMYUECKOMY  BHAY
35t +10xy+ 3y - 2x-14y-13=0
S[E; - 2—3]
12 TlocTpoRTe TOUERY Ep TOTAPHOH CHCTEME KOODIHEIT.
M0,

Uy OEVM  HeEWLTHHEAPHEIM

153.CocraEmTe ypaEHeHM® ILIOCKOCTH 10 TOWUES

EeKTOpaM Fl21L-3). 5,0, -2.6)

M (2,3, 6), My(4, - 3, - 10)

3ananus AJ51 CAMOCTOSITEILHOI padoThI.



—

[P

. IMoctpomre Towem A3 3), B(-4,2), C1;-3), ID{-2;2), E{-6;0). Ompsgsmare paccT o NS MaE Iy

Toupame ABE, CaB DuB.
Hafrre Towsy, paerovIansgevis oT Towsw O0;07, Al-4:0), B(O:E).

. Noetpoute TOEEHR oo X MOMEPHED E0 0D IEHITAM: A3,

Hafrrse 0 IEPHER E0ODIEHITE Tousg,__ A(l:1), B{2:0), C{-3;3).
Blarme mz Tower ACZ;D), B(7:4), C3;2) nesear ma mpawoi v =4/3 = x -8/5 .

4. 3ammcaTe vpaEEsHEws mpauol, poxogames 9epes TAN R 030) ¢ vrooEene EosddemmerTOM 1,

L= L]

scmm a) M{1; 1), r=1; 0) BI(3; -2), r =-1.

. Moetpowre mpaesz: a) 23 +vd =181 x5 -v/T =L ) -x9 -v2 =11 vd -x6=1.

OmpzasnuTe onoman: TPSYTONEHEES, MMETOUSHEOTO METY OCIME E0ODIHEST B IDIMoi
x6+wi=1.

-

. Moz gaseos vroou mepecspawTes gpauEie x - 2v -2 =0 mwy =12 % x + 3.
. HanmeaTte vpaesemms mpauol, mpoxogsmsai wepas TA(Z;3) H mapannsneHOR OpaMol v =

Ix+5.

. Hamueate vpasmesms mpouol, opoxogmmes gepas T,A-3:2) o mepmepimrnapEOR TpaMO

T +4w-11=0.

. Hatrre Tousy nepecsasmme gpor: a) dx - 2v-4 =0ux+ 3v-3=0;8) Tx -9+ 153 =0m
19x +12% - 20 =0.

. OmpegenuTs Eo0p IHHATE ESPIDHEE TPEYT0OEHEES, SCOH J8HE VDAEHSHHS 200 CTOPOH IX +
dy+l=0x-v+2=0mix+4v-12=0.

. Uzpes ToUEY DepeceteHHE ODAMESR iX -V - 2 =0 Ex - 3v - 4 = { opopsgsEa opauas,
napannenerss x + v = |. Hamweats vpaemeswms gpopsgsEeoil mpauoi.

. Jamer vpaemews cTopoE TpeyToMEERES: X - 3v+53 =0, Ix +4v+2=0m ix - Jv- 14 =1L
Hafte IosEy ERCOTEL OpOESISHHOH HA cTopoHY 3x +4v +2 =1,

2 7 — 3 3 -
4. IMocrporTe oxpyemoeTE: 8) (x + 3 + (-2 =16, 0) x° + (v - 4) =25,
3. Hafite vpaEmsHE: 0EDVEHOCTH, EACAKIISHCcE ocH (% E Ha9ans E00pIMHAT M OpOX0ISmed

azpez Tousy Al 8.
. B mapammenorpasous ABCD Towem M u N - cepegmme: AB x BC cooTeeTeTERHED, E3ETOD
a=All, b=AMl. Bempazurs esgTop BD) wspes esrToper amb.

]. 3azaWTe ESETODPE &, b, © E0ODIMESTAME.

Hattawra:

&) ANHMEY BEETOPA &;

o) eaxTop 4b-a;

E] CEANEpHOS OpOHIESISHHS ESFTODOE & B b, ¥T0I M2y HECME;
r) EDAZHEESSPEE TH ESETODE A H o)

) IpOSEIHED ESETOPA ¢ Ha ESETOD &;

&) ESETOpPHOS IPOMIESISHHS ESETOPOE A H b;

%) CALRIIANHOS MPOMIESISHES ESETODOE & b, o

3) EOMITTSHADHE IH ESETODEIE, b, cf

4. KoHTpO/Ib 3HAHUI 00yYAKOIIMXCS U THIIOBbIE OLIEHOYHbIE CPeACTBA
4.1. Pactipenenenue 6amios:
baniabHO-peHTHHTOBBIE MEPOTIPUSATHS HE MPETyCMOTPEHBI

4.2 TunoBsie OLIEHOYHBIE CPEACTBA TEKYIIIETO KOHTPOJIS

KounrtpoJsbHnasi padora

Tema 1. MaTtpuIisl 1 CUCTEMBI
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KonTpoasuana padbora Nel
1. Hafite npoxzEeaeHne BV MATpHI A5 1 B4, ecis 3T0 BOSMOMKHO.

a=(s o 7= 5

. BEIMHCIHTE 0IIpe eI Tens MATPHITEL 4

1 3 2
A= (4 1 2)
0 -3 1
3. Hafitu MaTpHITy, 0OpaTHVIO JaHHOH
1 -1 1
A= (2 1 1)
1 1 2
2 5 6
A= (4 -1 5 )
2 -6 —1

. Pemmite cucTeMy nHHeHHBX YpaEHEeHHE METOA0M 00PATHOH MaTPHITEI
[le —3x,+tx5;=0,

]

4. HaiiTs panr MaTpPHIIBI

LA

xy +2x;,— x5 =3,
3x, + 5x,= 3.
6. PenmiTe cHcTeMy MTHHEeHHEX VpaEHeHHHE MeTogoM Kpanmepa
2xy —3x,+x53=0,
[x1+2x2—x5 =3,
3x,; + 5x,= 3.
7. Pemmite cucTeMy nHHeHHER vpapHeHHE MeTogomM [aveca. Haiita obmee pemenne. Haiitn
VHIIMEHTATEHYIO CHCTEMY DeIIeHHA.
xy tx;+ x5 =22,
[Bxl + 2x, + x5 =47,
xy + 3x, — x5 = 18.

Tema 2. BBenenue B aHamus.

KonTpoannan pabora Nel.

1. BrermcouTs npegensl GvHEITHIE.
9x5—4x*42

. 2xT—11x+45 .,  2x?—11x+4E
6) lim ; lim :
PO o -Tx+107 55 xT-Tx+10

. sinx
o) lim ———
g a(mtx)

g g
e) fl%;_lv:(S + 2x ) 319%%(5 + 2x)FE
2. Hawa dvuxumay = f(x) ¥ J8a sHa9IeHHA apTVMEHTA X.
1)Hatite 2Ha9erre QVHKIME IpH CTPEMICHHH apIryVMEHTA K KA I0MY M3 JAHHEIX 3HA9CHHH X,
1) Onpegemnts, sengeTcd M8 DVHEIHA HENPEPRIEHOH WIH PaspRIBHON IPH JAHHEIX SHATEHHIX
X
3) Cgenats cieMaTHYIeCKHI S€pPTEk B OKPECTHOCTH TO9EK X H X4
y = ex—, xy =7x,=0
3. JIna kvcouno-2agadHol dvarkmm v = fx)
1) HafiTs Towkn pazpsiEa GVHKIHH, €CTH OHH CYIIECTEVEOT;
2) Haiitu cra=ok GVHKINHE B KOEIOH TOTKE PAIpEIBA;
3) CoenaTs cxeMaTHYeCKHI 9epTER.
x + 4ecanx < —1,
v=9x2+2ecmn—1=x <1,
2x.ecanx = 1.

Tema 3. JluddepennmanpsHoe UCUUCTICHUE.
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KouTpoasnas pabora Ned.
1. Haiite nponseogHEle
1) y=3x2+ %’E—x—lz+3=
2) v = sinx - arctgx,
3) }.‘ — CosXx

85—
x-S

sll

T4 xBH1

4
5)
6)

= itgax —tox +x,

2x—1

= arccos

}.‘
v
}.‘
N
2. HafitTu npoHzpogHEIe
v = (1 + Insinx)?,
V= 2]1-_:';=
y = xarctgyx,
y = E5'1r1:,t'_
}.‘
}.‘

gt—a""

-
&

O b de ) b e

. = ctge”®.
. dy
3. Hafitu ay

1) x® +arctgle¥) +vix—1) =0,
2) siny =x + 3y
. dy [x =2t—1t?,
4 Hatita —: {
# ly = 3t —t2,

5 Hai dy

. Hafitm — y = xcos2x

6. Hafitn suddepeniman dyurmmn: y = ln:%

”

7. CocTaBHTE VpaBHeHHA KACATEMsHOH M HOPMATH K THHMH V=x>—x+ 1 B Touxke c

abcumccoi x = —1.

Tema 4. HTErpanabHO€ HCUUCTIECHUE



1.

BerHCTHTE HHTCTPANEL

KourpoarHasa paGora Ned

16

a)f(x2—2x+:—E}dx; tﬁfﬁ,;;?: B)f(1+“x3" :
20 o Do &) [ e~ xdx

3. &) [ sin2xdx; s)f(gq;§+1)dx; 0 [
4.x) fﬁ o dx )jx‘ —— ) [ xe~dx;

5. &) [ ¥*ndx ; 0) [ —dx; m) f::

6. pjfwm )IWHI 1) [ sinxcos2xdx:

7.v) | cos®xdx; &) [(e* + 2)%dx.

2. BEMHCIHATE H2COOCTESHHEIR HHTETPANEL HITH YCTAHOEHTE HX DACXOTHMOCTE.

1 dx
oo dx o e
7) '{3 xn’x " % j- vi-xs
3. BEMHCTHTE: i i
a) mIomane GHTVPEL, OTpaHHYeHHOH mapadomanH: y = xT —x+1m y= —xT +3x+

b;
0) ITHHEY IVTH KPEEOH. v = Inx 0T TOWEH ¢ a0COHCCOH X, =§ IO TO9KH X5 = 2,4
4. Bemmcmate o00BeM TeTd, DOIVHSHHOTO EBpameHHeMm EBorpyT ocH (O  dErvper
- N B .
OTPEEHYEHHEOH THOepooIol y = —, ocel0 OV B mpmenE v = 1By = 6.
X

Tema 5. @yHKIIMN HECKOJIBKUX MEPEMEHHBIX. DKCTpEeMyM (DYHKIIMM MHOTHX ITEPEMEHHBIX
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Korrpoasaan pabora Ne5
1. Haifttu obmacte onpegeneHms QVvHEOHH 2 ©H 2 H200pasute e€ Ha  deprexe

z=q,13—x:"—y2_

Haiitn H TOCTPOHTE HECKOIEKD TTHHHHA vpoEHA  rpadmka dvEEIHE

z=(x-2" +(y-1*

]

3. IlocTpoHTs mIOCKOCTE Z = 2% .

2 2
4221 (a=d)
4. TlocTpoHTe NOBEPXHOCTE, 3AMAHHVIO VpaBHeHHeM @ & ;

3. Haiitu mpegen dvHrmHy
2
. "y
]f_r}lu 21
»—=0 b
6. Hccnegopats dvHETTITE JEY) m HEPEPBIEHOCTE B rouxe HolFi )
COSK —CORY
—, eciu x—y=0 11
Flx ¥y = -y Mu[;;;
0, ecmun x—y=10
7. Hafitu TACTHEIE NpPOH3E0IHEIE NEpEQTo H ETOPOTO mopATKa

Farem—— 2x? 43t 4 5y - ?_
o ZI=X—¥ . MIJ (U, U:I
8. Haiirs npoHE0IHEVEC QVHEDHHE E TO9KE [0 HATPAETEHHI [PAIHEHTA.
9. Hccaegoeats Ha SKCTPEMYM b VHEIIHED OEVX nepeMEHHELX

z=ydx—-2y —x+14y

- RN 1
10. Hafitn HapGonbIee H HAHMEHEIIEE HAYCHHA QVHKIIHH ° JEy)=a+2xy -y —4x 4

OTPaHHIEHHOH 3aMKHVTOH 0OIaCTH Diy=0, x=3 x—y+1=0_

Tema 6. AHanUTHUYECKAs TEOMETPHUS
KonTpoasHasa padora N6

1. HafitH cEanapEOe NpOH3BEISHHE BEKTOPOE F=-2a+b y J:a_E__ SCIH H2EECTHO,
-
=4.2, Bl=8 <@ &)==
qI0 i F| 4.
2. DBrACHHTE, OVIVI IH KEQUIHHESAPHE CISIVIOMHEE BESKTOPE NPOCTPAHCTEA:
#(L3-5,5( -6 5
3. ABHTE VPAEHEHHE IPIM quxce M1 2) A — L3}

4. IlpHeecTH  VpaEHeHHe JHHHH EBTOpOre IOpATKA K KaHOHHYECKOMY  BHIY
32 #1024+ 3% = 2x-14y-13=0

5. CocTapHTE VPaEHeHHE IIOCKOCTH IO  TOMHEE M(3,0,-1)

BEKTOpaM P31~ 3), 5,0, - 2,6)

H JEYVM HEKOLTHHEAPHEM

Pemrenne 3apau

Tema 2. BBengenue B aHaitms.

2. OnpenenuTh KOJIMYECTBO TOUEK U3 ykazanHsix —0,1; 0; 0,2; 0,95; 1,05; 1,85, koTtopsie
npuHamiexar [ ]—okpectHocTu Touku [ [ 1=1 mpm [111=0,15.

Tema 3. JTuddepennpanbHoe UCUUCTCHHE.
3. Haiinure mpomexxyTku Bo3pactanus dyHkiuu | [1=[1113-3[1[12+3 ][ ]+1.
4. HaiinuTe yriioBoit KoapHUIHUEHT KacaTenbHOU K Tpaduky ¢pyHkuuu [111=98tgx B Touke x=0.
5. Haiinure mpousBonnyto! | [1" BToporo nmopsiaka dyskmmu [ [1=cos(21[]).
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4.3 IIpomexxyTouHast aTTeCTalU 110 AUCIUIUTHHE MPOBOAUTCS B hOopMe dK3aMeHa

Tunossie Bonpocsl 3xk3amena (OK-9, OIIK-2)
1. Marpuusl. OcHoBHBIE OHATHS. Buabl marpui. JInHelHble onepanuy HaJ MaTpULIAMHA. YMHOXEHHE
MaTpHLL.
2. Omnpeapenutenu 2-ro ¥ 3-ro nopsiikoB. CBOMCTBA ONPEAETUTENEH.
3. Brruncnenue onpenenurteneit 4-ro U BhICIINX MOPSIKOB.
4. AnreGpanueckue ITOTOJHEHHS U MUHOPBI. PaznoxkeHue onpeaeanTesneid o aeMeHTaM CTPOKH WK
crodua.
5. Ilpucoenunennas marpuua. O6parHas marpuna. CocoObl BHIYMCICHUST 00paTHON MaTpullsl. Pemenne
MaTPUYHBIX YpaBHEHUII.

Tunosble 3aganua 1 3x3amena (OK-9, OIIK-2)

1. Jammvio cHOTEMY YDAEHSHIGT HOCISI0EATE B PEIINTE TDSME CO0C00aMH: a) o doparrmau
Epamsapa; ©) merogom [avecs; E) cpegcTESMT MATPHYEOT 0 BCTHCTSHILE.
r3x+2y+=z=5 fx—2y+3z=6,
j.Ba.]:IHa.HT:% 2x+3y+==1, EE-a]JHaHT:{EI + 3y —4z= 20,
2x+y+3z=11. 3x—2y—bz= 6.
2. Hawry vEszamme opegsnel, B2 O0OEIVECE IPAERTOM |[0IHTATE:
a) 3x* —bx-—2 o) Ex*+3x+1

lim————; lim——;
s P mei—2r—9r
£) _ =nvx r) 2+ 3T
lim i lim | |
z-o fElx e W2 — 14

4.4. llIkana oueHUBaHUS TPOMEKYTOUHOM aTTeCTALMKI

JleckpunTopsl (YpOBHH) — OCHOBHBIC TIPU3HAKH OCBOCHHUS (ITOKA3aTeIu

Onerka Kommeteripn TOCTHKEHHMSI pe3ynbTaTa)

OK-9

COTIMYHOY oIk
OK-9

«XOPOIIO» OLK2
OK-9

«YOB/ICTBOPHTEILHO»  [=me—
OK-9

«HCYAOBJICTBOPUTCIILHO»

OIIK-2

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

5.1 MeTtoandeckue yka3aHus IO OPTaHU3aAIlUN CaAMOCTOSTEIBHOM PabOThI 00YUYaIOIIUXCSI:

[Tpuctynas K U3y4eHUIO JUCLUIUIMHBL, B TIEPBYIO OUepeab 00ydaroUIMMCcs HeOOXOAUMO O3HAKOMUTHCS COJIE]
paboueit mporpammel auctumiuabl (PI1J]), koTopas onpeaenser conepkaHue, 00beM, a TaKKe MOPSIOK M3y
MperoiaBanus yueOHOW JUCIUILTUHBIL, €€ pas/elia, 9acTu.

J171 caMOCTOSATENbHOM paboThl BayKHOE 3HaYEHHE UMEIOT paszeibl «O0beM U collepikaHne AUCIUTITMHBD),
«YuebHo-MeTonyeckoe U HHGOpMAIIMOHHOE 00ecTieueHIe TUCIUIUIUHBD U «MaTtepruaabHO-TEXHUYECKOe
obecrieueHre JUCITUTUIMHBI, TpOrpaMMHOE obecreueHue, MpodecCHoHaIbHbIC Oa3bl TaHHBIX 1
MH(OPMAIIMOHHBIE CTIPABOYHBIE CUCTEMBI».

B pazmene «O0bemM u copepkaHHe AMCHUIUIMHBD)Y YKA3bIBAIOTCS BCE pas3leibl U TEMbl H3ydaeMoi
JTUCLUIUTMHBL, @ TAK)KE BUJIbI 3aHIATHI U TUTAHUPYEMBI 00BEM B aKaJIeMUYECKHUX Yacax.

B pasgene «YdeOHo-meTomuueckoe U HH(POpMaLMOHHOE oOecledyeHrne AMCHUIUIMHBDY — yKa3aHa
peKoMeHayeMasi OCHOBHAs U IONOJIHUTENbHAS JINTEpaTypa.



B pazmene «MarepuanbHO-TEXHUYECKOE OOECIEUeHUE TUCIUIUIMHBL, TMPOTPaAaMMHOE OOecrieueHue,
npodeccruoHanbHble 0a3bl MaHHBIX W WH(OPMAIMOHHBIE CIPABOYHBIE CHCTEMBD» COACPKHUTCS IMEpeueHb
npodeccuoHaNbHBIX 0a3 JaHHBIX U HHPOPMAIMOHHBIX CIIPABOYHBIX CHCTEM, HEOOXOIUMBIX JJISi OCBOCHHUS
TACIIUATUIMHEL

5.2 Pexomennaruu o0y4aromumcs 1o padbore ¢ TeOPETHUECKUMHU MaTepHallaMu 110 TUCIUITIMHE

[Ipu uzyyennu u npopabOTKe TEOPETUUECKOT0 MaTepHana HeoOX0AUMO:

- IPOCMOTPETH elle pa3 mpe3eHTanuio Jekunu B cucreMe MOODLe, TOBTOPUTH 3aKOHCIIEKTUPOBAHHBIN Ha
JEKUMOHHOM 3aHATUM MaTepual M JOMNOJIHUTh €ro € YYEeTOM PEKOMEHJOBAaHHOM IOMOIHUTEIbHOU
JTUTEPaTyphl;

- IIPY CaAMOCTOSITEIBHOM M3yYE€HUH TEOPETUYECKOM TEMBI CAENATh KOHCIIEKT, UCIIOJIb3Ysl PEKOMEHIOBAHHBIE
B PII/] ucrounuku, npodeccruoHayibHble 0a3bl JaHHBIX U HHPOPMAIIMOHHBIE CIIPABOYHbBIE CUCTEMBI:

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

- TP IOATOTOBKE K TEKYIIEMY KOHTPOJIIO HCIIOIb30BaTh MaTepralibl (hoHa oreHouHbIX cpencts (POC).
5.3 Pexomenmanuu mo paboTe ¢ HayYHOU U y4eOHOM JIUTepaTypoit

PabGota ¢ OCHOBHOM M JONOJIHUTENBHOM JIHUTEPATYpOl SBISETCS IIaBHOM (OpMOIl caMOCTOATENbHOM
paboThl M HEoOXOoOMMa MPH MOATOTOBKE K YCTHOMY ONpPOCY Ha CEMUHApPCKUX 3aHATHAX, K Jebartam,
TECTHUPOBAaHUIO, 3Kk3aMeHy. OHa BKIIOYaeT MpopabOTKy JIEKIMOHHOTO MaTephalia M PEeKOMEHIOBAHHBIX
HCTOYHMKOB U JINTEPATYPHI 110 TEMATHKE JIEKIIUH.

KoHCHeKT JIeKInu JOJKEeH coliepKaTh pedepaTUBHYIO 3alIUCh OCHOBHBIX BOIPOCOB JICKIIUH, B TOM YHUCIIE C
ornopoii Ha pasMmeleHHsle B cucteme MOODLe mpe3eHTany, OCHOBHBIX MCTOYHUKOB M JIMTEPATYpPhl IO
TeMaM, BBIBOJBI MO KaXKAOMY Bompocy. KoHCIeKT MOXKeT OBITh BBITIOJIHEH B paMKax paclieuyaTKd BbIIa4uH
MPe3eHTAlUi JIGKIUH WM B OTACNBHOW TeTpaau mo mpeaMery. OH JOKeH OBITh aKKypaTHBIM, XOPOIIO
YUTAaEMBbIM, HE COAEPIKAaTh HE OTHOCALIYIOCS K TeMe UH(POPMAIUIO HITH PUCYHKH.

KoHcnieKThl HayyHOW JHUTEparypbl MPU CaMOCTOSATENBHOM IOATOTOBKE K 3aHATHUAM JOJDKHBI CONEPIKaTh
OTBETHl HA KaX/blii TOCTaBICHHBIH B TEME BONPOC, MMETh CCHUIKY Ha HCTOYHHK WH(POpPMALUU C
00s13aTeNbHBIM YKa3aHUEM aBTOpAa, HAa3BaHMS W TOJA HW3AAHUS HUCIOJIb3YeMOH HayyHOW JHMTEpaTyphl.
KoHcniekT MoOXeT ObITh ONOpPHBIM (COAEpXAaTh JHUIIb OCHOBHBIE KIIIOUYEBBIC MO3MIIMH), HO TPH 3TOM
MO3BOJISIIOIMM  JIaTh TIOJIHBIA OTBET IO BOINPOCY, MOXET ObITh MOAPOOHBIM. OO0bEeM KOHCHEKTa
OIIPENETSAETCS CAMUM CTYIACHTOM.

B nporecce paboThl ¢ OCHOBHOM U JOTIOTHUTEIIBHON JTUTEPATYPOH CTYICHT MOXKET:

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

- COCTaBJATH TE3HUCHl (LMTHpOBaHHE HauOoJee BAKHBIX MECT CTaTbu MJIM MOHOTpaduu, KOPOTKOE
U3JI0KEHUE OCHOBHBIX MBICJIEH aBTOpA);

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

- CO3/1aBaTh KOHCIIEKTHI (Pa3BEPHYTHIC TE3UCHI).

5.4. PexomeH1a1iuy MO NOATOTOBKE K OTAEJIBHBIM 33aHUAM TEKYIIETO KOHTPOJISA

CobecenoBanue MpennoyaraeT OpraHu3aluio Oecelpl MpernoAaBareist co CTyAEHTaMH 10 BOIpPOcam
MPAKTHYECKOTO 3aHATUS C LIEJbI0 Oojiee OOCTOATEIHHOTO BBISBICHHUS UX 3HAHUN MO OINpeneIeHHOMY
pasgeny, Teme, mpobieme W T.I. Bce wieHbl Ipynmbl MOTYT Y4acTBOBaTh B OOCYXKIEHUH, J00aBIATH
nH(pOpMaIUIO, TUCKYTUPOBATh, 3a/1aBaTh BOIIPOCHI U T.1.

YCTHBIE OMpOC MOXET TMPUMEHATHCS B pas3audHbIX (Qopmax: (QpoHTAIbHBIN, WHIWBUIYAIBHBIN,
KOMOMHUPOBaHHBIA. OCHOBHBIE KaU€CTBA YCTHOTO OTBETA MOJIJIEKALIETO OIICHKE:

- MPaBWJIBHOCTh OTBETA 110 COAECPIKAHHUIO;

- IOJTHOTA U TIIyOuHa OTBETA;

- CO3HATEJIbHOCTh OTBETA;

- JIOTHKA U3JI0KEHUS MaTepuaa;

- PalMOHAJILHOCTh UCIIOJIb30BaHHBIX PUEMOB U CTIOCOOOB PEIlIeHUS TOCTaBIEHHONW yueOHO! 3a/1auu;

- CBOEBPEMEHHOCTh M 3((EKTUBHOCTH MCIIOIB30BAHUS HATNISIHBIX MOCOOMHA M TEXHUYECKUX CPEICTB IPH
OTBETE;

- HCII0JIb30BAaHUE JIONIOJHUTEIBHOTO MaTepraa;

- PallMOHAJIBHOCTH UCIOJIb30BAHUS BPEMEHH, OTBEICHHOIO Ha 3aJJaHUE.
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YCTHBIM OIIPOC MOXKET CONPOBOXAATHCS IMPE3CHTALUEH, KOTOpas IMOATOTaBIMBACTCA IO OAHOMY U3
BOIIPOCOB MPAKTHYECKOTO 3aHATHUS. [Ipy BRICTYIUIEHHH ¢ Mpe3eHTalueld HeoOXoauMo oOpamarb BHUIMaHUE
Ha TaKM€ MOMEHTBHI KaK:

- colep)KaHUE MPE3CHTAllMN: aKTYaJIbHOCTh TEMbI, MOJHOTA €€ PACKPBITHS, CMBICIOBOE COACpIKaHUE,
COOTBETCTBHE 3asBICHHOW TEMBI CONIEPIKAHHUIO, COOTBETCTBHE METOAMYECKAM TPEOOBaHUSIM (IIETTH. CCBHUTKH
Ha PeCypChl. COOTBETCTBHUE CONEPXKAHHS M JIUTEPATyphl), MPAKTHUECKasT HANPaBICHHOCTh, COOTBETCTBHE
CoZIepKaHus 3asiBICHHON (opMe, aJeKBaTHOCTD UCIIOJIb30BaHHS TEXHHUECKUX CPEICTB yUEOHBIM 3aqadam,
MOCIIEIOBATEIEHOCTD U JIOTHYHOCTb MPE3CHTYEMOTO Marepuara,

- odopMiieHHE TMpe3eHTAlMU: 00bheM (OMTHUMATbHOE KOJWYECTBO), AW3alH (YUTAEMOCTh, HAJIMYHE U
COOTBETCTBHE TpapUKd W aHUMAIMH, 3BYKOBOE OQOpMIICHHE, CTPYKTYpHpPOBaHUE WH(POPMAIIUH,
COOTBETCTBHE 3asBJICHHBIM TpPEOOBAaHUSIM), OPHUTHHAIBHOCTH OQGOPMIICHHS, ACTETHKA, HCIIOJIIb30BaHHE
BO3MO)KHOCTH ITPOTPAMMHO# CpeJIbl, COOTBETCTBHE CTaHIapTaM 0(hOpMIICHUS;

- JUYHOCTHBIC Ka4€CTBa: OPaTOPCKUC CIIOCOOHOCTH. CO6J'IIOI[€HI/IC periiaMEeHTa, SMOIMOHAJIBHOCTh, YMCHUC
OTBETUTH HA BOIIPOCHI, CHCTCMAaTU3NPOBAHHLIC, FJ'I}’60KI/I6 1 IIOJIHBIC 3HAHUA 110 BCEM pasgcjiaM IIporpaMMBbl:

- CoIepXaHWE BBICTYIUICHHUS: JIOTHYHOCTh W3JIOKCHHUS Marephalia, PacKpbITUE TEMBI, JOCTYIHOCTh
u3noxkeHus, dPpdexTuBHOCT npuMeHeHust cpeactB WKT, cmocoObl ©u  yCIOBHS — JTOCTHIKECHUS
PE3yABTaTUBHOCTH M I(PGEKTUBHOCTH AJIsS BBIOIHEHUS 3a/ad CcBOed MpodeccHoHaTbHOW WIH yueOHOU
JEeSTeNbHOCTH, JOKAa3aTeIbHOCTh MPUHUMAEMBIX PEIICHUH, YMEHHE apryMEHTHPOBATh CBOM 3aKIIIOYCHUS,
BEIBO/IBI.

6. YueOHO-MeTONM4YecKoe M HHPOPMALIMOHHOE o0ecredyeHre JUCHMIIITHHbI

6.1 OcHoBHas UTEpaTypa:

1. Kpemep H. ., ®puaman M. H., Ilytko b. A., Tpumwmn WM. M. Beicmias maremaruka s
AKOHOMHYECKOTO OakanaBpuara B 3 4. YacTe 1 : YUeOHHUK U MPAKTUKYM JIJIsl By30B. - TIEP. H JIOI; 5-€ U3.. -
Mocksa: [Opaiit, 2020. - 276 c. - Tekcr : smexrponnsii // DBC «HOPAUT» [caiit]. - URL:
https://urait.ru/bcode/452112

2. Kpemep H. WI., ®pugman M. H., Ilytko b. A., Tpummu M. M. Beicmias Maremartuka st
AKOHOMHYECKOTO OakanaBpuara B 3 4. YacTs 2 : YUeOHHK U MPAKTUKYM JIJIsl By30B. - TIEP. H JIOI; 5-€ U3.. -
Mocksa: [Opaiit, 2020. - 241 c. - Tekcr : smekrponnsii // DBC «IOPAUT» [caiit]. - URL:
https://urait.ru/bcode/452113

3. Kpemep H. IIL., IIytko b. A., Tpummu 1. M. Maremarnuecknii aHanu3 B 2 4. Yacte 1 : YueOHUK u
IPAaKTHKYM JUIs By30B. - Mocksa: FOpaiit, 2020. - 244 c. - Tekct : anekTponHsrii // DBC «FOPAUTY [caiir].
- URL: https://urait.ru/bcode/451894

4. Kpemep H. I, ®puaman M. H., Ilytko b. A., Tpummun W. M. Beicmias marematuka st
SKOHOMHYECKOTo OakanmaBpuara B 3 4. YacTh 3 : YUeOHUK U MIPAKTUKYM JJIsl BY30B. - TIEp. U JOI; 5-€ U3I.. -
Mocksa: FOpaiit, 2020. - 418 c. - Tekcr : smekrpommbii // DBC «HOPAUT» [caiir]. - URL:
https://urait.ru/bcode/452114

5. Kpemep H. 1., ®punman M. H., Tpumun U. M. Jlunelinas anreOpa : Y4eOHUK U TPAKTUKYM TSI BY30B.
- HCTIp. U 01T 3-¢ u311.. - Mocksa: FOpaiit, 2020. - 422 c. - Texct : anexrponsiii / IBC «IOPANTY [caiir].
- URL: https://urait.ru/bcode/450038

6. Kpemep H. LI, Ilytko b. A., Tpummn U. M. Maremarnueckuii ananu3 B 2 4. Yacth 2 : YueOHUK U
NPaKTUKYM Ui By30B. - Mocksa: FOpaiit, 2020. - 389 c. - Teker : anexrponssiii // 35C «FOPAUTY [caiiT].
- URL: https://urait.ru/bcode/451895

6.2 JlononHUTENbHAS JIUTEPATYpA!

1. Manyrun B. A., Pomuna S. A. Jluneiinas anreOpa 1l 5JKOHOMHUCTOB. Y4EeOHHK, MPAKTUKYM U COOpPHUK
3ajad : - [ By30B. - MockBa: FOpaiit, 2020. - 478 c. - Teker : anexrponnsiii / DBC «FOPAWUTY [caiit]. -
URL: https://urait.ru/bcode/450583

2. Manyrun B. A. Marematnueckuii aHanus Uit 5KOHOMHUYECKOTo OakajaBpuara : YUeOHUK U MPAKTHKYM. -

nep. u 101; 3-¢ u3a.. - Mocksa: FOpaiit, 2019. - 557 c. - Teker : anexrpounsiii / 95C «FOPANT» [caiir]. -
URL: https://urait.ru/bcode/425562
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6.3 VHbpIe NCTOUHMKMU:
1. ITopran «'ymanurapHoe obpazoBanue” - http://www.humanities.edu.ru
2. ®enepanpHbIid moptan «Poccuiickoe odpazoBanue» - http://www.edu.ru/

3. 13. ®enepanpHoe xpanunuiie «EmuHas kommekius 1U(POBBIX 00pa3oBaTEIbHBIX PECYpPCOBY» -
http://school-collection.edu.ru/

4. @enepanbHas ciryx0a 1o Haa30py B cepe oOpazoBaHus U HayKu - http://obrnadzor.gov.ru
5. I[Moprais o conrabHO-T'YMaHUTAPHOMY U TTOJIMTOJIOTHYECKOMY 00pa3oBaHUIO - Www.humanities.edu.ru

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

Jlng mpoBeneHus 3aHATHM MO JUCHUIUIMHE HEOOXOIUMO ClIeAyIollee MaTepuaibHO-TEXHUYECKOe
oOecrieueHue: ydeOHble ayqUTOPUM [AJsl TPOBEICHUS 3aHATHH JIEKIIMOHHOTO M CEMHHApCKOro THIIA,
TPYNIOBBIX W WHAMBHUIYaJIbHBIX KOHCYJIbTALMM, TEKYLIETr0 KOHTPOJI U MPOMEKYTOUHOM aTTecTaluw,
MTOMEIIEHUS 111 CAMOCTOSITENIbHON paboThlI.

VYdeOHbIe ayTUTOPHUU U IIOMEIICHUS IS CAMOCTOSTEIIFHON paOOThl YKOMIUIEKTOBAHBI CIICTIHATH3UPOBAHHOM
MeOeNbl0 M TEXHHYECKHMH CPEICTBAMU OOYUYCHHS, CIYXKAIIUMH ISl TPEACTaBICHUS Y4eOHOMH
nH(popmaIuu 60IBIION ayTUTOPHH.

[Tomemenust O CaMOCTOSTENBHOW pPaOOTHl  YKOMILJIEKTOBAHBI KOMITBIOTEPHOW TEXHHUKOH ¢
BO3MO)KHOCTBIO TOAKIIOUEHUsT K cetn "MHTepHer" M obecrieueHHMEM [OCTyNa B 3JIEKTPOHHYIO
MH(POPMALIMOHHO-00pa30BaTEIbHYIO CPEAy YHUBEPCUTETA.

JInst TIpOBelCHUS] 3aHSATHH JIGKIIMOHHOTO THIIA HWCIONB3YIOTCS HAOOphI JIEMOHCTPALMOHHOTO
o0opymoBaHus, O0OECICUMBAIOIINE TEMATHUECKUE WIUIIOCTpAMK (MMPOEKTOp, HOYTOYK, SKpaH/

JluneH3noHHOE IPOrpaMMHOE 00ECTICUCHHE:

7-Zip 9.20

Kaspersky Endpoint Security mans 6usneca - Crangaptaeiii Russian Edition. 1500-2499 Node 1 year
Educational Renewal Licence

Adobe Reader XI (11.0.08) - Russian Adobe Systems Incorporated 10.11.2014 187,00 MB 11.0.08
Omneparmonnas cuctema Microsoft Windows 10

Microsoft Office [Ipodeccronanbhsrii mioc 2007

ITpodeccronanbhblie 6a3bl JaHHBIX U UHPOPMAITMOHHBIE CIIPABOYHBIE CUCTEMBI:
1. FOpaiit: anexrpoHHo-0nbMMoTeunas cucrema. — URL: https://urait.ru

2. DIEKTPOHHBIIN Karajor DyHIaMEeHTaIbHON OnOIMOTEeKN TI'V. - URL:
http://biblio.tsutmb.ru/elektronnyij-katalog

3. OBC «YHuBepcuretckas o6nbnuoreka onnain» . — URL: http://www.biblioclub.ru
4. Tlpe3unentckas 6ubmmorexka umenn b.H. Enprinna. — URL: https:// www.prlib.ru
5. Hayunast snexkrponHas 6ubmuorexka eLIBRARY.ru. — URL: https://elibrary.ru

6. KoncynbranT cryneHTta. l'ymaHuTapHble HAyKH: 3JIEKTpOHHO-OMOnmmoreuHass cuctema. — URL:
https://www.studentlibrary.ru

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

B3aumoneiicTBue mnpernopaBaTenss M CTy[JEHTa B Ipolecce OOy4eHHUs OCYLIECTBISETCS MOCPEICTBOM
MYJIBTUMEMMHBIX, THIIEPTEKCTOBBIX, CETEBBIX, TEICKOMMYHHUKAIIMOHHBIX TEXHOJIOTUH, HUCHOJIb3YEMBIX B
ANIEKTPOHHOH MH(OPMAIIMOHHO-00pA30BATEILHON CPEe YHUBEPCUTETA.



