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1. lean u 3agaun AUCHUATIHMHBI

1.1 Henp qucuuruivHel — GopMUpOBaHUE KOMIIETEHIIHIA:

OIIK-2 CnocoOGHOCTh OCYMIECTBIATh cOOp, aHamM3 W OOpabOTKY MaHHBIX, HEOOXOAUMBIX IS
penreHus mpodecCHOHANIBHBIX 331

1.2 Buns! u 3a1a4u IpoeCCUOHANBHON A€ATEIbHOCTH O AUCHUIUINHE:

- OaHKOBCKasg

- BEJCHUE PACUETHBIX OINEpaLil
- OCYILUECTBJIEHUE KPEAUTHBIX ONEparuii
- BBHITIOJTHEHHE OTepalliii C IICHHBIMU OyMaramu

- OCYIIECTBJIICHUE OIepalnii, CBA3aHHBIX C BBHIMOJIHEHHEM YydpexneHusmu banka Poccum
OCHOBHBIX (DYHKITHIA

- BBINIOJIHEHHE BHYTPUOAHKOBCKUX OTepanuit

- pacueTHO-(h)MHAHCOBAs

- ydyacTue€ B OCYIIECTBICHHH (PUHAHCOBO-SKOHOMHYECKOTO IUIAHUPOBAHUSA B CEKTOpE
TOCYJapCTBEHHOTO M MYHHUIUWIIAJIBHOIO YIPABICHUS M OPraHU3alydyd HUCIOJHEHHUS
OromKkeToB OromKeTHOM cuctembl Poccutickoit deneparun

- BEJIGHUE pacyeToB ¢ OropkeTamMu OrokeTHOU crcteMbl Poccuiickoit @enepannu

- cocTaBlieHHEe (PMHAHCOBBIX PACUETOB U OCYIIECTBICHHE (DUHAHCOBBIX OIEpalHii

- OCYIIECTBICHHE MPO(HEeCCHOHANIBHOTO TMPUMEHEHHUS  3aKOHONATeNIbCTBA M HMHBIX
HOPMATHBHBIX TPAaBOBBIX akTOB Poccuiickoit denepanuu, perymrupyommx (pUHaHCOBYIO
NEeSATEIbHOCTD

- ydyacTu€ B OpraHuM3allud M OCYUIECTBICHHWU (PUHAHCOBOTO KOHTPOJIS B CEKTOpE
rOCyJJapCTBEHHOTO M MYHHILIMIIAJIBHOTO YIPABIICHHUS

- PaCYC€THO-OKOHOMHUYCCKas

- TIOATOTOBKA HCXOAHBIX JAaHHBIX JUIs
COLIMAJIEHO-9KOHOMHYECKHUX
XO3SUCTBYIOIUX CYOBEKTOB

MIPOBEICHUS
MoKa3arese,

pacdyeToB DKOHOMUYECKUX U
XapaKTEPU3YIOLINX JEeSATEIbHOCTD

- MIPOBEJICHHE PACueTOB SKOHOMHYECKHUX U COLMAJIbHO-3KOHOMHUYECKHX IOKa3aTesiel Ha
OCHOBE THIOBBIX METOJIUK C YUETOM JCHCTBYIOIIEH HOPMATUBHO-TIPABOBOM Oa3bl

- pa3paboTka SKOHOMHYECKHX pa3/ejioB
COOCTBEHHOCTH, OpraHU3aI1ii, BEJOMCTB

IUIAHOB  NPEANpPUATHN  pa3NuyHbIX  (popm

1.3 B pe3ynbrare 0CBOCHHSI TUCHUILUIUHBI Y 00YYarOIIMXCsl TOJIKHBI OBITH C(HOPMUPOBAHBI

CJIeIYIOINE KOMIICTCHITUH:

O0001IEeHHBIC TPYIOBBIE

KO,I[ 1 HAUMCHOBAHUC

HKIUH / TPYLOBBIE
$yHKEHH / Tp yz[OBLIe xomnerennuu GI'OC
Y HHI;I Y BO, HeoOxonuMoi 114 3HaHUS U YMEHUS, HEOOXOIUMBIC IS
OPMHUPOBAHUS OPMHUPOBAHUS TPYLOBOIO IEHCTBUSA /
npodeccuoHaIbHEIE (opmmp (opwrp 2 A
o TPYIOBOTO HIIH KOMIIETEHIUH
neiicTBus (Ipu
npo¢eCCHOHATBLHOTO
HAJIAYUU N
JIENCTBUSA
npodcrangapTa)

OIIK-2 CriocobHOCTB
OCYIIECTBIISATH COOp,
aHaiam3 U 00paboTKy

3HaeT ¥ MOHUMAET:
METOABl MAaTEMaTHYECKOIO, CTATHCTUYECKOIO U

SKOHOMHMYECKOTO  aHajlu3a M JUarHOCTHKH
JIAHHBIX, HEOOXOAMMBIX npodiem XO3AHCTBYIOILIETO CyOBEKTa;
AT peIlieHUA cofiepKaHHe YHU(DUIUPOBAHHBIX ¢dhopm
PO eCCHOHANBHBIX CTaTHCTUYECKO, (uHaHCOBOI u poven
3anaqd OTYETHOCTHU.

YMeer (criocoOeH IPOIeMOHCTPHUPOBATH ):




AHAJIM3UPOBATH PE3YIbTAThI pacycTosB,
000CHOBEIBATh MOJIY4YCHHBIC BBIBOJbI;
MMPOrHO3UPOBATH Ha OCHOBC CTAaHAAPTHBIX

MozeNel pa3BUTHE PKOHOMUYECKUX MPOLECCOB U
SIBJICHUIA.

Bnaneer:

METOIMKON TOCTPOCHUS, aHAIN3a W TPUMCHCHIS

Pa3IMYHBIX MOJENEH IS OICHKHA COCTOSHHUS H
MPOTHO3a Pa3BUTHSA DKOHOMHYECCKUX SIBICHHA M

MIPOTIECCOB; HaBLIKAMU YCTaHOBJICHHS
B3aHMOCBS3€H DKOHOMHYCCKHUX ITOKA3aTelIcH.

1.4 CornacoBaHue MEXIUCITUTUIMHAPHBIX CBSI3EH TUCITUTIIINH, 00ECIIEYMBAIONINX OCBOCHUE

KOMITIETEHIIUN:

OIIK-2 CrocoOHOCTh OCYHIECTBISTH cOOD,

aHaau3 W O00pabOTKy JaHHBIX,

HEOOXOAMMBIX JJIS PEIIeHUS TPO(heCCHOHAIBHBIX 3a1a4

Ne Hanmenosanue ®dopma 0OyueHus

/o JHCIUATLINH,
OTIPEICTISIONINX
MEXTUCITUTUIAHAD

Ounas
(cemectp)

3aouyHas
(cemectp)

HBIC CBA3HU 1 4 5 1 5

6

1 |Undpopmaruka + +

2 [MapkeTHHTOBBIC + +
TEXHOIIOTUH B
npodeccHoHaIBHO
U IeSTENBHOCTH

3 (IIpakTuka 1o +
MOy YEHUIO
MEPBUYHBIX
npodeccnoHaIbHBI
X YMEHUH U
HaBBIKOB, B TOM
YHUCIIEe IEPBUYHBIX
YMEHUH 1

HABBIKOB
Hay9YHO-HCCIIeI0Ba
TEJILCKOMI
JIESTeTbHOCTH

2. Mecto nucuuninabl B cTpykrype OIl 6akanaBpuara:
JucuumnnuHa «MaremaTnkay OTHOCUTCS K 0a30Boi wactu ydeOHoro miuana OIl mo HampaBieHHUIO

noaroroBku 38.03.01 - DxoHoMuKa.

HucuuminHa «Martematukay u3ydaercs B 1, 2 ceMecTpax.

3.00beM U coep:kaHMe TUCHUILTHHBI
3.1.00beM aucHUILIMHEL 15 3.¢.
Oumnas: 15 3.¢.

3aounas: 15 3.e.

. Ounas 3aouHas
Bun yueGHOM paboThI
(Bcero yacoB) | (Bcero 4yacon)
OO0mas Tpyn0éMKOCTb 1M CHUILTHHBI 540 540
KonTaktHas pabora 234 52




Jlexuuu (JIexummn) 108 20
[Tpaktuueckue (IIpakr. pab.) 126 32
CamocrosrenbHas padota (CP) 234 470
DK3aMeH 72 18

3.2.ConepxaHue Kypca:

Ne HazBanue Bun yueGHO# paboThl, yac. | @OpMBI TEKYILETO
TEMBI pa3;[ena/ TEMBI Jlexknun Hp aKT. CP KOHTPOJIA
pao.
o|3][o0]|3]0]3
1 cemectp
1 Marpuiipl u 0| a4 1284|3234 KonTtponbHas
CHUCTEMBI pabora
2 BBenenue B KonTtponbHas
aHaJM3. 16 | 4 |20 | 6 | 46 | 84 | pabora; Pemenne
3aj1a4y
3 Juddepennnansa KonTponbHas
0€ MCUYUCIICHUE. 18| 2 | 24| 6 | 48 | 85 | pabora; Pemenue
3aa4y
2 ceMecTp
4 NHurerpansHoe 1814 115l 4 367 KontponbpHas
HCUHCIICHUE pabora
5 OyHKIUU KontponbpHas
HECKOJIBKUX pabora;
NIEPEMEHHBIX. 6141166367 KonTponphas
DKCTpeMyM pabora
(bYHKIUY MHOTHX
NEPEMEHHBIX
6 AHanuTuyeckas KonTtponbHas
reoMeTpus 012121 6 136173 pabora,
KonTtponbHas
pabora
Tema 1. Marpuusl u cuctemsl (OIIK-2)
Jlexknus.

Marpuupl: omnpeneieHue, KBagpaTHas Marpulia, I[IaBHas W MoOOYHas JMaroHald, HyJeBas
MaTpula, €AVMHWYHAs MAaTpULla, TPEYTrOJbHBIM BUJA MarTpuipbl. TpaHCIIOHMPOBAHME MAaTPHIIBL.
Onepaunn Hajx MarpuiamMu (CIOKEHME M BBIYUTAHME MAaTpPULl, YMHOKEHHE MaTpHIBI HA YHCIIO,
YMHOXEHHE MaTpHil) U uX cBoiictBa. Ompenenenue oOpaTHON Marpuibl. OnpenenuTend BTOPOTo
nopsaka. OmnpenenuTenu TPETbEro MNopsaka. MeToj TpeyroiabHUKOB Il BBIYUCICHUS
ONPENEINUTENI TPETHEro IOpsAAKA. DBbIUMCICHHE OINpeAcUTeNed BBICIIMX IOPAIKOB: METO.
SNIEMEHTApHBIX MpeoOpa3oBaHUil, METOA pa3lokKeHHs Mo cTpoke wim crondiy.  CBoiicTBa
ompenenuteneii. HeBblpoxkneHHble Marpullbl. MwuHOpbI n-1-ro mopsiaka W anreOpandeckue
JIonojgHeHuss. MuHopsl k-ro mopsnaka. Panr wmarpuiel. Meros OKaWMIISIONIMX MHHOpPOB IS
BBIUMCIICHUS] paHra Marpuibl. MeToj 31eMeHTapHBIX NPeoOpa3oBaHUN A BBIYMCICHHUS DPaHTa
MaTpullbl. DKBUBaNIeHTHBIE (TI0H00HBIE) MaTpullsl. [Ipucoeaunennas marpuma. OOpaTHas MaTpuIa.
Brruncnenue o0paTHOM MaTpUIIBl ¢ TOMOIIBIO TPUCOECTMHEHHON. Bhruucienne o6paTHoil MaTpuUIlbl C
MIOMOIIBI0 METOIA AIIEMEHTApHBIX MpeoOpa3oBanuili. Marpuunsie ypaBHeHUs. CHCTEMBbl JTMHEHHBIX
ypaBHeHui. COBMECTHbIE, HECOBMECTHBIE, ONPEAEICHHbIE, HEONPEACIEHHbIE CUCTEMbl. MarpuiHas
3allUCh CUCTEMBI JIMHEHHBIX ypaBHeHuil. Teopema Kponekepa — Kanemnu. OgHOpoaHbIE CHCTEMBI
ypaBHeHHMH. PemieHue cucrteM IMHEHHBIX YypaBHeHHH. OOIee pelieHHe CHUCTEMbl YpaBHEHUIA.
@dynnameHTanpHas cuctema perienuii. Meron Kpamepa. Marpuusstii crioco6. Meron ["aycca.



IIpakTH4Yeckoe 3aHATHE.

IlpenvepHEBIe 3agaHHT

2 3
1. BRIMHCIHTE OIpeIeHTEnb |1 _2| )
7 11 S |2 4 .
2. Ilpu xaxoM 3Ha“EHUM ONPEACTHTENs (o, ~ | PaBEH HYmO?
-2 1
3 Boamcomates onpegemitens | 30 2 1) .
0 1 0
2 2 1
4 PaznoxwHTe ONPegemnTents | 1 —§| o 3IeMenTaM NepECH CTPOKH.
3 2 -1

3 —4
5 1
6 Hafimure A+ B, ecmn A = (é _23) uk = (g _4‘3)_

3. Mapa matpuma 4 = ( ) Hafigure anredpandeckoe JOIOMHEHHE 3TeMeHTA 54 = 5.

7. Hafimute C=A-B.ecim A = (_11 g) B= @)

8. Ilvers (xq, vp) — pellleHHE CHCTEMEI THHEHHEIX VPAEH eHI {
2x =5y =1,
ax + 5y = -2

x—3y =1, - .
3yt y=-—1 HaHIHTE Xy - Vp-

0 ana cHCTeMa THHEHHBIX VPAaBHEHHH { Ilpu KakoM ZHAYEHHH CHCTEMA HE HMEeT
pemennii’
3ananus AJ51 CAMOCTOSITEILHOI padoThI.

1. 3amumure matpuilsl A, B u C pazmeproctr 4x4 ¢ nieiabiMu KoddpuimeHTamu.
Brrancnure

a) 2A+3B,

0) A B KBajpare,

B) A*B u B*A. Bepno nu, uto A*B = B*A?
2. 3anuiuuTe 4MCIOBBIE MaTpullbl: A pasmepHOCcTH 2X2, B pasmepHoctu 3x3, C pazmepHoctu 4x4.

a) Beruncnure onpenenurenu marpun A, B u C.

0) MHHODBI U anreOpanyecKue TOMOTHEHHUS MaTpHUIlbl B.

3. 3agaiiTe YMCIOBYIO HEBBIPOXKACHHYIO Marpuily A nopsiaka 3x3. Haiinure panr Marpuibl A ¢
MTOMOIIbIO MPUBEJCHHS K CTYIIEHUaTOMY BHly. BbIuncanTe NPUCOESIMHEHHYIO MAaTPUILy TS
Matpuilsl A. Halimure oOpaTHyro MaTpuily K A ¢ MOMOIIBIO PUCOCTUHEHHON MaTpulibl. Haiinure
o0paTHyI0 MaTpuIly K MaTpuiie A ¢ IOMOIIBIO METO/Ia 3JIEMEHTAPHBIX MpeoOpa3oBaHUIA.

4. 3apaiiTe 4HUCIIOBYIO HEBBIPOXKICHHYIO MaTpuily B, He paBHyt0 A, nopsnaka 3x3. Pemure
ypaBHeHusa AX=B u XA=B.
5. 3agaiiTe HEBBIPOKICHHYIO MAaTpUIly A pa3MepHOCTH 4x4, BEKTOp pa3MepHoCcTH 1x4.

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

No2. Haitnure obmiee pereHue u GyHIaMeHTAIbHOE perieHne cucteMbl AX=B ¢ moMoripio MeTona
WCKJIFOUEHUS HeU3BECTHHIX (MeTomaa ["aycca).

Ne3. Pemnre marpuunoe ypaBHeHue XA=B.
6. Brprunciiennst mpoBephsTE B CHCTEME KOMITbIOTEpHOM anreopsl Mathpar

http://mathpar.cloud.unihub.ru



Tema 2. Beenenue B ananus. (OIIK-2)
Jlexknus.

@OyHKIIMM M MX CBOWCTBA: oIpenesieHue (QyHKIUH, 00JacTh ompeneneHuss W oOlacTh 3HAYCHHUN
(GyHKLIMH, YETHOCTh (DyHKIMM, BO3pacTaoliue, yOBIBaIOIIMe, HEBO3pacTAOIIUe, HEyObIBaroIlue,
MOHOTOHHbIE ~ (YHKLUWH, Nepuouueckue (GyHKIHMM, orpaHuyeHHble ¢(yHKIUU. OCHOBHBIC
SNIEMEHTapHbIe (YHKLIUU: CTETEHHAs, MOoKa3aTeabHas, JorapupmMuueckasi, TPUroHOMETpUIECKUe U
oOpaTtHble TpuroHoMeTpuueckue ¢yHkuuu. Cynepno3uiuss (QyHKIMA WM CIOKHAs (QYyHKIHS.
Onementapuble ¢GyHKUuH. [IpuMepsl 5>JeMEHTapHBIX (YHKIUI: MHOTOWICH, paldOHAJIbHAS
¢byHkuus, uppauuoHanbHas (yHkuusa, runepOonuueckue ¢yHkuuu. Ilpenen QyHKIMM B TOYKe.
[Mpenen ¢ynkmumu Ha OeckoHeUHOCTH. TeopeMbl O TpeAenbHOM mepexone. HeompeneneHHocTH.
HexkoTopbie MeTObI pacKpBITH HEONPEACICHHOCTEH. 3aMmeyarenbHble Ipeieibl. ACUMITOTHYECKOE
cpaBHenue ¢pynkuuid. HempepsiBHOCTh (hyHkimu. Touku pa3psiBa.

IIpakTH4Yeckoe 3aHATHE.

IIpurepHEle 3agaumA:

1 BLDIHC:[HTE TIpemensl
a:'g]r-l—mcx=+" F)];;lagx T42x-5"

2. OmpenenyTs KOMHIeCcTED To9eK B3 VRasanuex —0,1; 0; 0.2; 0.953; 1,05; 1,83, xoTopeie
NpPHHAJISHKAT §—OKPECTHOCTH ToIkH X = 1 mpu & = 0,15.

2x%—x+10

3aganus AJ151 CAaMOCTOSITEJIbHOM PadoThI.

4
Yy=———F—
1. Hafiti 00OIacTs onpegeneHna QVHEIHN 1+./4—x
2. Hafitn TIpe el VHEITHI:
2n—5it +677 22457
lim ——— lim—
a) n=x 3 —4n+1 @x—}l Iy —x—2
(x+1)
. I 4.1: . 2y +3
im S lim [,}—}
B) = 0 X r)*—® 2x+1

Tema 3. Indpdpepennunanbuoe nucuuciaenne. (OIK-2)
Jlexknus.

Omnpenenenne  npousBoaHoM. Ilpom3BonHas cymmsbl, mpou3BeAeHHMsT M uacTHoro. IIpomsBopHas
aneMeHTapHbIX QyHKUIUH. [IponsBonHas cinoxHoi GyHkun. [IpousBogHAs CIIOKHO-TTOKA3aTEIBHON
¢yukuuu. [IpousBognas obparHoi ¢pynkuuu. [IpousBonnast GpyHkmu, 3a1aHHON TapaMETPUUECKH.

[TpousBoanast GpyHKIIMH, 3a7aHHON HesiBHO. [ eomeTpuyeckuii cMbIch pou3BonHoM. KacarenbHas k

rpaduxy o¢ynkuuu. Juddepenuman u ero cBa3b C MNpOu3BOIHOW. [eomeTpuyeckwii CMBICI
maddepennnana. [IpousBonusie n auddepeHnransl BHICIIMX MOPSAKOB. MeXaHH4eCKHd CMBICTT
npou3BoHON. OcHOBHBIE TeopeMbl auddepeniupoBanus. VccnenoBanue QpyHKIMA U MTOCTPOCHHUE
rpa¢ukoB. MOHOTOHHOCTh M 3KCTpeMyMbl. HaunOomnbliee u HauMeHbIlIee 3Ha4deHHs (YHKUUU Ha
oTpe3Ke. BBIMyKI0CTh M BOTHYTOCTh (PyHKIIMU. ACUMITOTHI rpaduka.

IIpakTnyeckoe 3aHsATHE.

IIpunepasie 2agagus:
. dy
1. Hatigute - ECTH
z :
a)y =e ¥ _6)y =sin’x, B) y = arctg5x.
. HafizmTe mpoMesy T VOREaHHA dvExmmHy = 2 — 3x + x 2.
HafiguTe mpoMekyTEM Bo3pacTaHud byummmy = x° — 3x° + 3x + 1.

- - . 5
Hatigure vrooeoi kosddumient kxacaTensuoil & rpadmry dvaxamm v = o 18X B TouKe x=0.

MR b

Hafiaute nponzeoauvioy’' BToporo mopagxa dvamm v = cos(2x).

3ananus AJ51 CAMOCTOSITeILHOI 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. UnTerpaabnoe ucuncienue (OIIK-2)
Jlekuus.

Heonpenenennsiii  uHTerpan. (OCHOBHBIE TPUEMbl HHTETPUPOBAHUA. HenocpenctBennoe
MHTETpUpOBaHuEe Mo Tabnuue. MeToa 3aMeHbl NepeMeHHOW. MeToJ MHTErpupoOBaHUS IO YACTAM.
[locTaHoBKa 3amaud MHTETPUPOBAaHHS B KOHEYHOM BHAe. WHTerpupoBaHue palMOHAIBHBIX
BBIPQKEHHUI: MHTErpUPOBAHHWE NPOCTHIX JApoOed, HMHTErpUPOBAHHUE pPALMOHANBHBIX (DYyHKIUH.
HNHTerpupoBaHre  HEKOTOPBIX  BBIPAXKEHUM,  coAepkalmux  paaukainbl.  MHTerpupoBaHue
TPUTOHOMETPHUYECKUX BhIpakeHur. OnpeneneHHbIi naTerpai. HecoOCTBEHHBIE HHTETPAIBI.

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.

[TonaTne QyHKINU HECKOIBKHUX MepeMeHHbIX. [ paduk ¢pynkuuu. Ilpenen pyHKINU n IEpEMEHHBIX.
HenpepsiBHOCTh (yHKIMH. CBo¥icTBa mpeaenoB ¢yHKkunu. CBOICTBAa HENPEpBHIBHBIX (PYHKIMA Ha
MHOJKECTBaX: aHajorn TeopeMm Beliepmrpacca n bonsriano—Komm. PaBHOMepHas HENPEpPBIBHOCTD.
Tepema Kantopa. Yactasle nmpousBogusie. JAuddepeHuupyeMocTb GyHKIUNH MHOTHX MEPEMEHHBIX.
Huddepennnan. ['eomerpuyeckuii CMbICT YaCTHBIX NMPOM3BOAHBIX M Auddepennnana. CpoiicTBa
middepeHuupyemMbix  GYHKUMH  —  CBA3b  HENPEPBIBHOCTH U JU(QEepeHIMPYEMOCTH.
JuddepenurpoBanme cIokHON QyHKIMHU, THBAPUAHTHOCTH (popMbl nuddepenimana. [IponzBonnas
[0 HampasieHuio. ['panuent, ero cBoiicTBa. YacTHbIe Mpou3BOAHBIE U AUDdepeHInanbl BHICIINX
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 mpou3BOAHBIX HESIBHO 3aJaHHBIX (YHKUUI. YpaBHEHHMS HOpPMajid M KacaTeIbHOMH
IUIOCKOCTH K rpaduky (yHKUMU. YCIOBHBIM 3KCTpeMyM. [IpsiMOii MeTOA OTBICKaHUS YCJIOBHOTO
KCTpeMyMa. MeTon HeompeneneHHbIX MHoxuTened Jlarpamka. HeoOxomumble W TOCTaTOYHBIC
YCIIOBHSI OTHOCHUTEJBHOTO 3KCTpeMyMa. 3ajadya O HaxXOXJACHHH HAMMEHBUIETO M HauOOJBILIETO
3HaueHMs (PyHKIMU B OOJIACTH.
IIpakTnyeckoe 3aHsATHE.
1. IlonsaTHe QyHKIIMK HECKOJIBKUX MEPEMEHHBIX, CIOCOOBI €€ 3aaHus U U300pakeHHs.
2. YacTHble U NOJHOE NMPHUPAILIEHUS PYHKINH JBYX EPEMEHHBIX.
3. YacTHbIe IPOU3BOAHBIE IEPBOTO MOPSIKA.
4. IIpon3BogHbBIE BBICIINX ITOPSAIKOB, CMEIIaHHAS IPOU3BOJHAS.
5. YactHele u nonHbli AuddepeHnnans.
6. I'panueHT.
7. AGCOMOTHBIN 3KCTpeMyM (PyHKIIMU ABYX NepeMeHHbIX. CXema OmnpeieeHus: IKCTPEMYMOB.
3aganus AJ151 CAMOCTOSITEIbHOM PadoThlI.
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: 2 +dxy-3

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

. Hatiti obmacts onpenenenna dvHEIIHH Syl =3y +2 .

3. Hafitw  obmacte ompegenenng GVHKOHH 2 H 0 H200pasMTe  ef  Ha  HepTeme
z=3—x2—y*

4 Haiitu H HOCTPOHTE HECKOIBED JTHHHIT VpORHA rpadmra VHEITHH

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

bt

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. JluHeliHble omepanudM HaJl BEKTOpaMH, WX CBOHcTBa. JIuHelHbIe omepa—luu 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
nepeceueHus npsaMbix. Kpusbie Broporo nopska. [loBepxHocTr BTOpOro nopsiaka.

IIpakTnyeckoe 3ansATHE.
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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.
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[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).
. Moetpomrs TOWEH oo bied MONEPHEDM EOOPIHHEITAM: 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.

Ompegznure onomaTs TPEYTONBHEES, SAETIOMSHHOTO MBIV OCIME EOODIMHAT B TDAMOMH

=6 +vw3=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 =
2x+5.

. Hamueate vpasmesms mpouol, opoxogmmes gepas T,A-3:2) o mepmepimrnapEOR TpaMO
T +4w-11=0.

0. Hafrre Tousy nepeceusmms gpavesy: 8l dx - 2v-4 =0mx+3v-5=0;0) Tx-9v+15=0m
19x +12% - 20 =0.

1. Ompagenure EoopIMEATE ESPIDME TPEVT 0NEHEES, SCOH JSHE VPAEHSHES 200 CTOPOH 2% +
dy+l=0x-v+2=0mix+4v-12=0.

12, Yzpss TowEy mepecswsHHME OPEMED 2% - v - 3 =0 mx - 3v - 4 = ] mpoesgsHa mpauas,

napannenerss x + v = |. Hamweats vpaemeswms gpopsgsEeoil mpauoi.

13. James vpaemesws cTopoE TPEvTONEERES: X - 3v+3 =0, Ix+dv+2 =0 Sx - 2v - 14 =0.

Hafte IosEy ERCOTEL OpOESISHHOH HA cTopoHY 3x +4v +2 =1,

14. MocTporTs oxpyemocT: a) (x + 17 + (3-2)° = 16, &) x* + {v - 4)* =25.
13, Hafrre vpaEHSHES 0EDVEHOCTH, EAcarmeiics ool O E Ha9ans E00pIMHST B D 0X0ISmeH

azpez Tousy Al 8.

16. B mapanmenorpanogs ABCD Tousm M x N — capeammms AB x BC cooTeeTeTEeEHD, E2ETOD

a=All, b=AMl. Bempazurs esgTop BD) wspes esrToper amb.

17. 3azawre EsxTopE a, b, ¢ EoopaEHEATAME.

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:

1 cemectp

TeKylui KOHTpostb — 50 6aioB

KOHTPOJBHBIE Cpe3bl — 2 cpe3a mo 10 6amioB KaxabIi

npemMuaabHbie 0amisl — 20 6ayIoB

OTBET Ha dK3aMeHe: He Oosee 30 OamioB

Pacrnipenenenue 6aioB mo 3aJaHusIM:

TC
MBI

Hazsanne
TEMBI / BULI
y4ueOHOH
paboThI

st/ cpe3sl

Dopmbl Max. Mertonuka npoBeJEHUs 3aHIATUS U OIIEHKU
TEKymer | KOJ-BO

0 OaoB
KOHTPOJ

13
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1. | Marpuupl u KonTpon 15 CaMOCTOSTENbHOE BBIIIOJIHEHUE 3aJaHui o
CUCTEMBI bHas VHAVBUAYAILHBIM OWiieTaM, CoaepXamuM 7 3alaHuil.
pabora Kaxxnoe 3amanue oneHuBaeTcs B 2,5 0aia.
2. BBenenue B KonTpon 20 CaMOCTOSTENbHOE BBIIIOJIHEHUE 3aJaHui o
aHaJH3. bHas VHAVBUAYAILHBIM OmieTaMm, cojepxamuMm 10 3amaHuid.
pabora Kaxnoe 3ananne ornieHnBaercs B 2 Oaa.
Pemenne 10 CamMmocTOoSTENILHOE BBITIOJTHEHHE 3aJIaHHuI o
3aaa4(kKo VHAVBUAYAILHBIM OmieTaMm, cojepxamuMm 10 3amaHuid.
HTPOJIBH Kaxnoe 3ananne ornieHnBaercs B 2 Oaia.
blii cpe3)
3. | Audpdepenm | Konrpon 15 CamocTrosTenbHoe BBITIOJTHEHUE 3a1aHui o
aIbHOE bHas WHAVBUAYAIGHBIM OWieTraM, CcoaepXamuM 7 3aJlaHuil.
HCYHCIICHUE. pabora Kaxnoe 3ananne onenuBaetcs B 2,5 Gaa.
Pemenne 10 CamMmocTOoSTeNILHOE BBITIOJTHEHHE 3aJIaHuI o
3ampaq(ko VHAVBUAYAIGHBIM OWiieTaM, CoAepXamuM S 3aJlaHuil.
HTPOJIBH Kaxnoe 3ananne onieHnBaercs B 2 Oana.
blii cpe3)
4. | IlpemuanbHbIe OATUIBI 20 JlononHuTeNbHBIE MpEeMUaIbHBIE Oamibl  MOTyT  OBITh
HAYUCIICHBI:
- TIOCTOSHHAasE aKTUBHOCTh BO BpeMsl MPAKTHYECKUX
3aHaTHi — 0 10 6amos;
- BBITIOJTHCHHE JOTIOTHUTENBHBIX 3aanuii — 10 10 6amios;
5. OTBeT Ha ’K3aMeHe 30 10-17 GamioB — CTYIEHT pacKpbll OCHOBHBIE BOIPOCH H
3aJlaHus OUJIeTa Ha OLICHKY «YIOBJICTBOPHUTEIHHOY
18-24 GamnoB — CTYIEHT pacKpbll OCHOBHBIE BOIPOCH H
3aJlaHus OUJIeTa Ha OLICHKY «XOPOIIO»,
25-30 GamaoB — CTYAEHT pacKpblUl OCHOBHBIE BOMPOCHI U
3aJlaHus OMJIeTa Ha OLCHKY «OTIIHYHOY.
6. WunuBumyanpHBIC 70 Jlobop: CTymeHT MOXET TPENOCTaBUTh BCE  3aJTaHMS
3aJlaHus, C TOMOIIBIO TEKYIIETO KOHTPOJS U KOHTPOJIBHBIE CPE3bI
KOTOPBIX MOXKHO
HaOpaThb
JIOTIOJTHUTEIIbHBIE
OaJTel Ha DK3aMeHe
7. HWroro 3a cemectp 100
2 cemectp
*  TeKylud KOHTpoib — 50 OamioB
*  KOHTPOJBHBIE cpe3bl — 2 cpe3a 1o 10 0anioB Kax bl
* mpeMuanbHble 6amtsl — 20 OanioB
* OTBeT Ha 3k3ameHe: He Oornee 30 6amioB
Pacrnipenenenue 6aioB mo 3aJaHusIM:
Ne Hazpanue Dopmbl Max. Mertonuka npoBeJeHUs 3aHIATUS U OIIEHKU
T€e | TeMbI/ BHUI TEKymer | KOJ-BO
MBI y4ueOHOMH 0 OautoB
paboThI KOHTPOJT
st/ cpe3sl
1. |Hnaterpansrao | KonTpon 20 CamMocTosTeNbHOE BBITIOJTHCHHE 3a/TaHAN 1o
€ CYHUCIIEHNE pHas VHANBUAYAIbHBIM OWJIeTaM, COAepXKamuM S5 3aJaHuil.
pabora Kaxmoe 3ananue onennBaercs B 4 Oaia.




2. OyHKIUU KonTpoa 10 CaMOCTOSTENbHOE BBIIIOJIHEHUE 3aJaHui o

HECKOJIBKUX bHasl WHAVBUAYAILHBIM OWieTaM, CoAepXamuM S 3aJaHuil.

IIEpEMEHHBIX.  |padoTa(k Kaxnoe 3ananue ornieHnBaercs B 2 Oaia.

DKCTpeMyM OHTPOJIb

(hyHKIIH HBIH
MHOTHX cpe3)

NEepEMCHHBIX | KOHTpOJ 10 CamocTosiTenpHOe BBITIOJTHCHHE 3a/TaHAN 1o
pHas VHANBUAYAIbHBIM OWJIeTaM, COAepXKamuM S5 3aJaHuil.
pabora Kaxmoe 3amanue onmeHuBaeTCs B 2 0aUIOB.

3. |Ananutnueck |Kontpoa 10 CamocrosTenpHOe BBITIOJTHEHHE 3a/laHui o
ast TeOMETPHs bHasI VHANBUAYAIbHBIM OWJIeTaM, COAEpXKamuM S5 3aJaHuil.
padora(k Kaxnoe 3ananue oneHuBaeTcs B 2 6ayuioB.

OHTPOJIb
HbIH
cpe3)

KonTpon 20 CamocTrosTenbHoe BBITIOJTHEHUE 3a1aHui o
bHas VHAVBUAYAILHBIM OWieTaM, CoAepXamuM S 3aJaHuil.
pabota Kaxnoe 3ananue ornieHnBaeTcs B 4 0aJIOB.

4. | IIpemuansHBIC OATITBI 20 JlomomHUTENbHBIE  TIpeMUajbHble Oaibl  MOTYT  OBITh
HAYUCIICHBI:

- TIOCTOSIHHAasi AaKTUBHOCTh BO BpeMsA MPaKTUYECKUX
3aHaTHi — 0 10 6amos;
- BEINIOJIHEHHE JOMOIHUTEIBHBIX 3a0anuii — 10 10 6amios;

5. OTBeT Ha ’K3aMeHe 30 10-17 GamioB — CTYIEHT pacKpbll OCHOBHBIE BOIPOCH H
3aJaHus OUJIeTa Ha OLICHKY «YIOBJIECTBOPUTEIHLHOY

18-24 GamnoB — CTYIEHT pacKpbll OCHOBHBIE BOIPOCH H
3aJaHus OMJIeTa Ha OLIEHKY «XOPOILOY,

25-30 GamIoB — CTYAEHT PacKpblUl OCHOBHBIE BOMPOCHI U
3aJaHus OMJIeTa Ha OLICHKY «OTIAMYHOY.

6. NHnuBumyanpHBIC 70 Jlobop: CTymeHT MOXET TPENOCTaBUTh BCE  3aJTaHM
3aJ]aHusl, C TIOMOIIBIO TEKYIIEro KOHTPOJISI K KOHTPOJBHBIE CPE3BI
KOTOPBIX MOKHO
HaOpaTh
JIOTIOJTHUTENILHBIE

OaJuTBl Ha DK3aMEHE

7. HWroro 3a cemectp 100

HroroBass oreHka 1o »Kk3aMeHy BhicTaBisieTcss B 100-0ayuibHON 1miKame W B TPaTUIIMOHHOMN
gyetpipexOamibHoil mikane. IlepeBox 100-0amnbHOM pPEHUTHHIOBON OIEHKM 1O JUCHUIUIMHE B
TPAJAUIIMOHHYIO YETHIPEXOATUTHHYIO OCYIIECTBISIETCS CISIYIOIINM 00pa3oMm:

100-6amnbHas cucrema Tpagunuonnas cucrema
85 - 100 GannoB OTnuyHO
70 - 84 Gannos Xoporo
50 - 69 GaiuioB YIOBIETBOPUTEITHHO
Memnee 50 HeynosnerBoputenbHO

4.2 TunoBble OLICHOYHBIE CPEACTBA TEKYILIETO KOHTPOJIS
Kontponbnas padora

Tema 1. Matpuiiel v cucTemsl




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 aHaius.

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. JluddepennmansHoe UCUUCTICHNUE.
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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. HTErpanbHOE NCUNCIIEHHUE



1.

BerHCTHTE HHTCTPANEL

KourpoarHasa paGora Ned

18

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. @yHKIIMK HECKOJIIBKUX MTEPEMEHHBIX. DKCTPEMyM (DYHKIIMHA 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[]).



4.3 IIpomexxyTouHast aTTeCTalU 110 AUCIUIUTHHE MPOBOAUTCS B hOopMe dK3aMeHa

YMHO)KEHHE MaTPULL.

Tunossie Bonpocsl 3k3amena (OIIK-2)
1. Marpuusl. OcHoBHBIE nOHATHS. Buasl MaTpull. JIuHeliHble onepauy HaJl MaTpPULIAMHU.

2. Omnpeapenutenu 2-ro ¥ 3-ro nopsiikoB. CBOMCTBA ONPEAETUTENEH.

3. Brruncnenue onpenenurteneit 4-ro U BhICIINX MOPSIKOB.
4. AnreOpanyeckue IOTOIHEHHUS U MUHOPBI. PazinokeHue onpeaenanTenei o 3IeMEeHTaM CTPOKH

WY CTOJIOLA.

5. Ilpucoenunennas marpuua. O6parHas marpuna. CocoObl BHIYUCICHUS 00paTHON MaTpPUIIBL.
Pemenue MaTpyU4HbBIX YpPaBHEHHM.

TunoBble 3aganua 1Js 3k3amena (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
j.Ba.]:IHa.HT:% 2x+3y+=z=1, ZeapraHT:
2x+y+3z=11.
2. Hawre vEszammrse npegsnil He O0NBIVECE OPAERTOM 0IHTARS

a)

E]

2x+ 3y—4=z= 20,

fx—2y+3z=6,
5[3.1r—2_\»'—53: .

Ex*+3x+1

" 3x* —5x-—2 o) .

s P p— Ll zx—9g°
i 2% 2 rim (Z223)7
=3 tg2x e lzx—1/

4.4. llIkana oueHUBaHUS TPOMEKYTOUHOM aTTeCTALMKI

20

Ouetixa Komnerenig Heckpuntopsl (ypOBHH) — OCHOBHBIE IPU3HAKH OCBOCHUS
nun (HOKaBaTCHI/I JOCTHIKCHUSA pe3yJ'ILTaTa)
OIlIK-2 JleMOHCTpUpYET BBICOKHI YPOBEHb 3HAHUM TEOPUU U MOHUMAET
METOABbl ~ MaTeMaTUKHU,  HEOoOXOAUMbIE  JUIi  pEIICHUS
«OTITHIHON MOCTABJICHHBIX YKOHOMHUYECKHX 3a]a4.§aeT OIleHKY OCHOBHBIM
(85 - 100 6amnos) 3aKOHaM, TPOCJICKUBACT MEKIAWCIHMILIUHAPHBIC CBA3H.JOTBET
MOCTPOEH JIOTUYHO, Marepual u3Jlaraerca 4YeTKo, SICHO,
XOPOIIUM S3BIKOM, apTyMEHTHPOBAHOY
OIIK-2 JIeMOHCTpUpPYET XOpOUIMII YpPOBEHb 3HAHUI TEOPUM BBICLIEH
«XOPOLLIO» MaTeMaTuKU U ee MeTobl. [IpUMeHsIeT Ha MPAaKTUKE €€ METObI
(70 - 84 6annos) " uHcTpyMeHTHL.YHa BOTIPOCHI OTBEYaACT Kparko,
apryMEHTHPOBAHO, YBEPEHHO, IO CYIIECTBYY|
OIIK-2 JIeMOHCTpUpPYET MAOCTAaTOYHBIA YPOBEHb 3HAHUM TEOPUH U
(YHOBICTBOPHTEILHO NPAaKTUYECKMX OCHOB ee mnpuMeHeHus.JOTBeT He Bcerna
(50 - 69 gaMOB) TIOTHMHO BBICTPOCH, MaTephajl HslaraeTes 0e3 NpUMEHEHUs
HAy4YHOW TePMHUHOJIOTUU. Y|
«HEYIOBIETBOPHUTEIL OIIK-2 HenpaBunbHO oOTBe4aeT Ha NOCTABIEHHBIE BOMNPOCHl WIU
HO» 3aTPYyAHSICTCS C OTBETOM
(menee 50 6amioB)
5. Metoanueckue yKkazaHus JJisi 00y4al0UUXCsl IO OCBOCHHM IO TMCIUILIMHBI (MOXYJIA)
5.1 Meroauueckue yKa3aHus IO OpraHU3aIUN CaMOCTOSITEIbHOI paboThl 00yUYaromuXCs:
[lpuctynas K U3y4YyeHUIO AUCUMIUIMHBI, B TEPBYyI0 odepeAb OOydalomuMcs HEoOXOAHUMO

03HAKOMHTBCSl CoOAepkaHueM pabouedt mporpammbl guctuiinael  (PITJ]), kotopas ompenensier
colepkanue, o0beM, a TakKe MOPSAIOK H3yYeHHs W TpEenoJaBaHWsl Y4eOHOW IUCHIUIUIMHBI, €€

pasaciia, 4acTu.



Jlnist caMOCTOSTeNbHON paboThl BAKHOE 3HAUCHUE UMEIOT paszenbl «O0beM U coiepikaHue
JTUCLUUIUIMHBD), «Y4eOHO-METOINYEeCKOe U MHPOPMAITMOHHOE 00ecTieYeHUE AUCITUTUTUHBD) U
«MarepHuanbHO-TEXHUYECKOe 00ecTieueHue TUCIMIUIMHBL, TPOrpaMMHOE oOecIieueHue,
npodeccruoHabHbIe 0a3bl JaHHBIX U MH(POPMAI[HOHHBIE CTIPABOYHBIE CUCTEMBD».

B pasznene «O0beM U conepkaHHe AMCLUMIUIMHBD» YKa3bIBAIOTCS BCE PasZeNibl U TEMbI H3ydaeMoOn
JTMCLUIUIMHBIL, @ TAKXKEe BUJBI 3aHATHH U TNIAHUPYEMBbI 00bEM B aKaJeMHUYECKUX Yacax.

B pasgene «YyeOHo-MeTommueckoe M HWHPOPMAIMOHHOE OOecleueHue AMCLUUIUIMHBDY YyKa3aHa
pEKOMEHIyeMasi OCHOBHAs M IOTIOTHUTEIbHAS JTUTEPATYPA.

B pasgene «MarepuaibHO-TEXHHUECKOE OOecreueHre AMCHUIUIMHBI, MPOrpaMMHOE OOecIeyeHue,
npodeccruoHabHble 0a3bl JAaHHBIX W WH(POPMALMOHHBIE CIPABOYHBIE CHCTEMBD) COAEPIKUTCS
nepedeHb NpoecCHOHANBHBIX 0a3 JaHHBIX U HH(POPMALMOHHBIX CIPABOYHBIX CUCTEM, HEOOXOAMMBIX
JUISL OCBOCHUSI TUCIIMILIIHHBI.

5.2 Pexomennanuu o0y4aromumcs o padbore ¢ TEOPETHUECKUMHU MaTepHallaMu 110 TUCIUILIIMHE

[Tpu n3yuennn u npopaboTKe TEOPETUUECKOTO MaTepraia HeoOX0IUMO:

- TpPOCMOTpPETh €lle pa3 Mpe3eHrauuto Jekuuu B cucteMe MOODLe, nosroputs
3aKOHCIICKTUPOBAHHBIA Ha JICKIMOHHOM 3aHATUM MaTepual U JIONOJHUTh €ro ¢ Y4YeToM
PEKOMEHI0BAaHHOM JOINIOJIHUTEIILHON JIUTEPATYPHI;

- IpPHU CaMOCTOSATEILHOM M3Y4YEHHU TEOPETHUYECKOM TEMBbl CJeJaTh KOHCIEKT, HCIHOJb3Ys
pexomennoBanHble B PIIJ[ ucTouHuku, npodeccuoHanbHble 0a3bl JAHHBIX M MH(DOPMAIIOHHBIE
CIPaBOYHBIE CUCTEMBI:

- OTBETUTH HA BOMPOCHI JJISI CAMOCTOSTENLHONW PabOThl, IO TEME IMpEICTaBICHHbIC B IyHKTE 3.2
PIIA.

- NP TMOJATOTOBKE K TEKYyILIEMY KOHTPOJIO HCIIOJIb30BaTh Marepuajbl (OHIAa OICHOYHBIX CPEICTB
(POC).

5.3 Pexomennaruu 1o pabore ¢ Hay4HOU U yueOHOM uTepaTypoit

PaboTa ¢ OCHOBHOW U JOTIOJHUTEIBHON JINTEPATYPOH SBIISETCS TJIaBHON (POPMOI CaMOCTOSATEIBLHOM
pa0boThl 1 HEOOXOAMMA IPU MOATOTOBKE K YCTHOMY ONPOCY Ha CEMHUHApCKHUX 3aHATHAX, K Aebaram,
TECTUPOBAHUIO, H3k3aMeHy. OHa  BKJIIOYaeT MNPOpadOTKy  JIEKIMOHHOIO  MaTepuaia |
PEKOMEH/IOBaHHBIX HCTOUHUKOB U JIUTEPATYpPhl IO TEMATHKE JEKIHH.

KoHcnekT nekiuu nomKeH conepxarh pedepaTHBHYIO 3alIUCh OCHOBHBIX BOIPOCOB JICKIIUU, B TOM
yucae ¢ onopoil Ha pasMemieHHble B cucteMe MOODLe mnpe3eHTald, OCHOBHBIX HCTOYHUKOB M
JUTEPATyPHI 10 TEMaM, BBIBOJIBI TTO KKIOMY Bompocy. KOHCIIEKT MOKeT OBITh BBITIOJIHEH B paMKax
pacreyaTtky BbIJAa4M MPE3EHTAlMi JEKIUH WIW B OTACIBHON TeTpaau mo mpeamety. OH JOJKEH
OBITh aKKypaTHBIM, XOPOIIIO YMTAEMbIM, HE COMIEPKaTh HE OTHOCSIIYIOCS K TeMe MH(POPMAINIO WIIH
PHUCYHKHU.

KoHcniekThl Hay4yHOH JMTEpaTypbl NpPU CAMOCTOATEIBHOW IOATOTOBKE K 3aHATUSAM JTOJIKHBI
conepxcaTL OTBCTBI Ha KaH(HLIﬁ HOCTaBHeHHBII\/JI B TEMC BOHpOC, HMECTDH CCBIHKy Ha HUCTOYHHUK
uHpOpMaLMU C OOs3aTeNbHBIM YKa3aHWEM aBTOpa, HA3BaHUS M ToJa H3/IaHUS HCIOJIb3yeMOMH
Hay4HOW JuTepaTypbl. KOHCIEKT MOXET OBITh OMOPHBIM (COAEP)KaTh JIUIIL OCHOBHBIC KIIIOUYEBbHIC
HOSI/II_II/II/I), HO HpI/I 3TOM IIO3BOJAKOIIINM OaThb HOJIHI:IFI OTBECT I10 BOHpOCy, MOXKECT 6BITI> HOI[pOGHI:IM.
O6’beM KOHCIICKTa OHpCI[CHHCTCﬂ cCaMuM CTy,Z[GHTOM.

B nporecce paboThl ¢ OCHOBHOM W JOTIOTHUTEIIBHON JTUTEPATYPOH CTYICHT MOXKET:

- ACJIAaThb 3allMCH IO XOA4Y YTCHHUA B BUJAC MPOCTOTr0 MM PAa3BCPHYTOIO IJIaHA (COB,Z[aBaTI: MEpCUCHb
OCHOBHBLIX BOITPOCOB, PACCMOTPCHHLBIX B I/ICTOLIHI/IKG);

- COCTaBJIATh TE3HCHI (IUTUPOBaHME HAaMOOJIee BAXKHBIX MECT CTAaThH WJIM MOHOTpaduH, KOPOTKOE
U3JI0KEHHE OCHOBHBIX MBICJIEH aBTOpA);

- TOTOBUTH aHHOTAIMH (KpaTKoe 0000I1eHe OCHOBHBIX BOIIPOCOB PabOTHI);
- CO3/1aBaTh KOHCIIEKTHI (Pa3BEPHYTHIC TE3UCHI).
5.4. PexoMeHJalMy 1O OATOTOBKE K OT/AEIBHBIM 3a/IaHUSIM TEKYIETO KOHTPOJIS



ColecenoBaHue mpenrnogaracT OpraHu3anuio Oecebl MpenofaBaTelis co CTYIEHTaMU 10 BOIpPOcam
MPAaKTUYECKOTO 3aHATHUS C LENbI0 0osiee 0OCTOATEIBHOTO BBISBICHUS UX 3HAHHUM 110 ONpeIeIIEHHOMY
paszeny, Teme, npobieMe u T.I. Bce wieHsl TpynIibl MOTYT Y4acTBOBAaTh B 00CYX/IEHUH, OOABIATH
MH(POPMALIUIO, TUCKYTUPOBATh, 331aBaTh BOIPOCH! U T.1.

VYCTHBI ONMPOC MOXKET NPUMEHATHCS B PA3NUYHBIX (opMmax: (POHTAIBHBINA, MHIUBUAYATbHBIH,
KOMOMHUPOBaHHBII. OCHOBHBIE KaU€CTBA YCTHOTO OTBETA MOJIIEXKAILETO OICHKE:

- IPaBWJIBHOCTb OTBETA I10 COACPIKAHHUIO;

- IOJTHOTA U INIyOuHa OTBETA;

- CO3HATEJILHOCTb OTBETA;

- JIOTMKA U3JI0)KEHUsI MaTepHaa;

- PallMOHAIBLHOCTH MCTIOIB30BAHHBIX IIPUEMOB U CIIOCOOOB PELIeHNs TOCTAaBICHHOW yueOHOil 3a1auu;

- CBOEBPEMEHHOCTH U 3()()EKTUBHOCTh HUCIIOIB30BAHUS HAIVISIIHBIX MOCOOMM M TEXHUUYECKUX CPEICTB
IIPU OTBETE;

- HCIIOJIb30BaHUE JIOMOJHUTENILHOTO MaTepurara;

- pallMOHAJIBHOCTH UCIOJI30BAHUS BPEMEHH, OTBEJICHHOTO Ha 3aJJaHuE.

VYCTHBII Ompoc MOXKET CONPOBOXKIATHCS MPE3CHTALMeH, KOTOpas MOArOTABIMBACTCS MO OAHOMY U3
BOINPOCOB MPAKTHUECKOro 3aHATHS. llpu BBICTYIJIEHMHM C Tpe3eHTalueid HeoOXonuMo oOpaiaTh
BHHUMaHUE Ha TaKHe MOMEHTHI KakK:

- coziepKaHKe MPEe3eHTAlNU: aKTyalbHOCTh TEMBI, IIOJIHOTA €€ PACKPBITHUS, CMBICIIOBOE COJepKAHUE,
COOTBETCTBHE 3asBJICHHON TEMBI CONEP)KAHHIO, COOTBETCTBHE METOIMYECKHUM TPeOOBaHUAM (IIEINH.
CCBUIKH Ha PECYPCHI. COOTBETCTBHE COJEPXKAHHS M JIUTEpaTyphl), MPaKTUUECKas HAIpPaBICHHOCTbD,

COOTBETCTBHE COJCPKAHMUS 3asBICHHON (hopMe, aIeKBAaTHOCTh MCIIOIB30BAHUS TEXHUUECKUX CPEJCTB
y4eOHBIM 3a/1auaM, MOCJIeA0BaTEIbHOCTD U JIOTUYHOCTh MPE3EHTYEMOT0 MaTepHaa;

- odopmileHHE Mpe3eHTanuu: 00beM (ONTUMAIBHOE KOJHMUYECTBO), AU3aliH (UNTAeMOCTh, HAJHMUUE U
COOTBETCTBHE TpaUKH M aHUMAIMM, 3BYKOBOE OGOpMIICHHE, CTPYKTypUpOBaHHE HH(pOpMAIHH,
COOTBETCTBHE  3asBICHHBIM  TpPeOOBAHUSAM),  OPUTHHAIBHOCTH  OQOPMIICHMS,  ICTETHUKA,
MCTIOJIb30BaHHE BO3MOKHOCTH ITPOTPAMMHOM CpeJbl, COOTBETCTBHE CTaHAapTaM 0(hOpMIICHHS;

- JINYHOCTHBIE KadyecTBa: OPATOPCKHE CIIOCOOHOCTH. COONIOCHHE periaMeHTa, SMOIMOHATHHOCTD,
YMEHHE OTBETHTh Ha BOIPOCHI, CHCTEMATH3MpPOBaHHBIC, IITyOOKHWE W TMOJHBIE 3HAHUS IO BCEM
pazzenam IporpaMmbl:

- cofiepKaHue BBICTYIUICHHUS: JIOTUYHOCTh M3JI0KEHUS MaTepHalia, pacKpbITUE TEMBI, TOCTYIHOCTh
uznoxenus, 3pdextuBHOCTy mnpumeHeHus cpeacts MKT, cmocoObl U yclnoBHUs JOCTHXKEHUS
pEe3yAbTaTUBHOCTH M S(PQPEKTUBHOCTH [JIs BBIMNOJIHEHHUS 3aJad CBOEH NPOQPEeCCHOHATBLHOW WU
y4eOHOM 1eATeIbHOCTH, J0Ka3aTeIbHOCTh MPUHUMAEMBIX PEIICHUN, YMEHHE apryMEHTUPOBATh CBOU
3aKJIFOYEHHUSI, BHIBOJIBL.

6. YueOHO-MeTOAMYecKOe U HHPOPMALIMOHHOE 00ecnieYeHrue TUCIHIINHBI

6.1 OcHOBHas nuTEpaTypa:

1. Kpemep H. II., ®puaman M. H., Ilytko b. A., Tpummna M. M. Beiciias maremaTtuka ist
HSKOHOMHUYECKOTro OakanaBpuata B 3 4. YacTh 1 : YU4eOHMK M MPAKTUKYM JUISI By30B. - TIep. U JIOIT; 5-¢

u311.. - Mockaa: IOpaiit, 2020. - 276 c. - Tekct : snexrpounsiii // DBC «FOPAWUT» [caiir]. - URL:
https://urait.ru/bcode/452112

2. Kpemep H. I., ®puaman M. H., Ilytko b. A., Tpummn W. M. Beicinias maremaruka s
HKOHOMHUYECKOTrO OakanaBpuata B 3 4. YacTh 2 : YUeOHMK M MPAKTUKYM JUISI By30B. - TIep. H JIOIT; 5-¢

u311.. - Mockaa: IOpaiit, 2020. - 241 c. - Tekcr : snekrpounsiii / DBC «FOPAWUT» [caiir]. - URL:
https://urait.ru/bcode/452113

3. Kpemep H. 1., ITytko b. A., Tpumun 1. M. Marematndeckuii ananus B 2 4. Yacts 1 : YueOHuk u

IPAaKTHKYM U BY30B. - Mocksa: FOpaiit, 2020. - 244 c. - Tekct : anexrponnsiii // DBC «FOPAVIT»

[caiiT]. - URL: https://urait.ru/bcode/451894
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4. Kpemep H. 1., ®pugman M. H., Ilytko b. A., Tpummun WM. M. Beicias marematuka mjist
SKOHOMUYECKOTO OakanaBpuara B 3 4. YacTe 3 : YUeOHUK U MPAKTUKYM JJIsl By30B. - TIEP. H JIOI; 5-¢
m31.. - Mocksa: IOpaiit, 2020. - 418 c. - Texcr : snexrpounsiii / DBC «FOPAWUT [caiir]. - URL:
https://urait.ru/bcode/452114

5. Kpemep H. 1., ®puaman M. H., Tpummn W. M. Jluneiinas anreOpa : Y4eOHUK U IPAKTUKYM IS

BY30B. - HCIIp. U Aom; 3-¢ u3a.. - Mocksa: FOpaiit, 2020. - 422 c. - Tekcr : anekrponHsiit / 3bC
«FOPAUT» [caiiT]. - URL: https://urait.ru/bcode/450038

6. Kpemep H. 1., ITytko b. A., Tpumun 1. M. Marematndeckuii ananus B 2 4. YacTs 2 : YueOHUK U
MPaKTUKYM JJIs By30B. - Mocksa: IOpaiit, 2020. - 389 c. - Tekcr : anexrponssii // 9bC «FOPAUT»
[caiiT]. - URL: https://urait.ru/bcode/451895

6.2 JlonosHUTENBHAS IUTEpPATYpA:

1. Manyrun B. A., Pomuna S. A. Jluneiinas anrebpa Ui S5KOHOMHUCTOB. Y4eOHUK, MPAKTUKYM H
cOOpHHK 3a7a4 : - Ans By3oB. - Mocksa: Opaiit, 2020. - 478 c. - Tekct : anekrponssiit // IbC
«FOPAUT» [caiiT]. - URL: https://urait.ru/bcode/450583

2. Manyrua B. A. MaremaTtudeckuii aHanu3 JJIsi SKOHOMHUYECKOTO OakajiaBpuara : YYEOHHK U
MPaKTUKYM. - TIep. u 101, 3-¢ u3fd.. - Mocksa: IOpaiit, 2019. - 557 c. - Tekcr : anexrponnsiii // IbC
«FOPAUT» [caiit]. - URL: https://urait.ru/bcode/425562

6.3 VHbIe NCTOUHMKMU:

1. ITopran «'ymanurapHoe obpazoBanue” - http://www.humanities.edu.ru

2. ®enepanpHbiid moptan «Poccuiickoe oopazoBanue» - http://www.edu.ru/

3. 13. ®denepanpHoe XpaHnunuile «EnuHas KoeKuus U@POBLIX 00pa30BaTEIbHBIX PECYPCOB» -
http://school-collection.edu.ru/

4. @enepanbHas ciryx0a 1o Haa30py B cepe oOpazoBaHus U HayKu - http://obrnadzor.gov.ru

5. Tlopran 1m0  COUMAJBbHO-TYMAHUTAPHOMY M IOJUTOJIOTUYECKOMY  OOpa3oBaHUIO -
www.humanities.edu.ru

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

I[JIH IMPOBCACHUA 3aHATHN 110 JUCHUITIINHE HGO6XOI[I/IMO CJICAYyIOHIICC MAaTCpUaIbHO-TCXHUYCCKOC
OGCCHC‘-IGHI/ICZ yqe6HHe AyAUTOpHUU [JIA TIPOBCACHUA 3aHATUN JICKIIUOHHOI'O U CCMHUHAPCKOT0 THUIIA,
IPYyIIIOBBIX W WHAMBUAYAJIbHBIX KOHCYJBTAllMM, TEKYIIEr0 KOHTPOJIA U IPOMEXYTOUHOU
arrecrauuu, IOMCIICHUA IJIA CaMOCTOSTEIILHOU pa60T1>1.

VY4yeOHble ayAIMTOPUM M TOMELICHHA Ui  CAMOCTOSTEIbHOM  pPabOThl  YKOMIUIEKTOBAHBI
CMELMATU3UPOBAHHOW MeOeNbl0 M TEXHUYECKUMH CpEJACTBAMU OOydYeHUs, CIIy)KalluM{ s
npezcTaBiIeHus yueOHoi nHpopManuu OOJIbIION ayTUTOPUH.

[Tomemmenuss mJis  caMOCTOSTEILHOM palbOThl  YKOMILJIEKTOBAHBI KOMIIBIOTEPHON TEXHHUKOH C
BO3MOKHOCTBIO TOAKIIOUCHHUS K ceTu "MHTepHer" M obecrneueHneM O0CTyna B DJIEKTPOHHYIO
nH(pOPMAITMOHHO-00pa30BaTEILHYIO CPENy YHUBEPCUTETA.

Jlnsi TpoBeAEHUS 3aHATHH JIGKIMOHHOTO THIIA HWCHONB3YIOTCS HAOOpBI JIEMOHCTPALIMOHHOTO
o0opynoBaHusi, 00ECHEYMBAIOIIME TEMAaTUUYECKHE WIUTIOCTpAlMU (MIPOEKTOp, HOYTOYK, SKpaH/
MHTEPAaKTUBHASI TOCKA).

JInneH3noHHOE MPOrpaMMHOE 00eCTIeUeHuE:

Adobe Reader XI (11.0.08) - Russian Adobe Systems Incorporated 10.11.2014 187,00 MB 11.0.08
7-Zip 9.20

Microsoft Office [Ipodeccuonanbusiii moc 2007

Onepanuonnas cucrema Microsoft Windows 10

Kaspersky Endpoint Security mst 6usneca - Crannaptasiii Russian Edition. 1500-2499 Node 1 year
Educational Renewal Licence
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[Tpodeccuonanpubie 6a3bl JaHHBIX U MH(POPMAITMOHHBIC CITIPABOYHBIE CUCTEMBI:
1. FOpaiit: anexTponHo-6nbnuoreunas cucrema. — URL: https://urait.ru

2. ONEKTPOHHBIN KaTrajor dyHIaMeHTaJIbHON OoubmuoTeKn TTV. — URL:
http://biblio.tsutmb.ru/elektronnyij-katalog

3. ObC «YHuBepcurerckas oubianoreka onnaita» . — URL: http://www.biblioclub.ru
4. pesunentckas 6udnmuoreka umenu b.H. Ensrinna. — URL: https://www.prlib.ru
5. Hayunas snexrponnas 6ubnuoreka eLIBRARY.ru. — URL: https://elibrary.ru

6. Koncynerant crynenta. ['ymaHuTapHble HayKH: 3JIEKTpOHHO-OMOmMoTeunas cucrema. — URL:
https://www.studentlibrary.ru

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

BsaumogeiicTBue mpenopaBatens U CTy[AeHTa B Ipolecce OOy4eHHs OCYHIECTBISIETCS MOCPEICTBOM
MYJIBTUMEAUMHBIX, TUIEePTEKCTOBBIX, CETEBBIX,  TEJICKOMMYHHMKAIIMOHHBIX  TEXHOJOTH,
UCIOJIB3YEMBIX B AIEKTPOHHON MH(POPMAIIMOHHO-00pa30BaTeIbHOM Cpe/ie YHUBEPCUTETA.



