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1. lean u 3agaun AUCHUATIHMHBI
1.1 Henp qucuuruivHel — GopMUpOBaHUE KOMIIETEHIIHIA:

OIIK-2 CriocoOHOCTh OCYIIECTBIATH COOp, aHATM3 M OOpabOTKY MaHHBIX, HEOOXOMUMBIX MJIs pEIICHUs

npodeCcCHOHATBHBIX 3a]1a4

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

- OaHKOBCKasg

- BEJCHUE PACUETHBIX OINEpaLil

- OCYIIECTBJICHHE KPEAUTHBIX Omepanuit

- BBHITIOJTHEHHE OTepalliii C IICHHBIMU OyMaramu

- OCYIUECTBJIIEHUE OMNepaluu,

CBs3aHHBIX

OCHOBHBIX (DYHKITHIA
- BBINOJTHEHHE BHYTPHOAHKOBCKUX OTIepaIHid

- pacueTHO-(h)MHAHCOBAs

- ydyacTue B

OCYHICCTBJICHUHA

(hMHAHCOBO-YKOHOMHUYECKOTO

C BBINOJIHEHUEM yupexkaeHussMu banka Poccun

IUTAHUPOBAHUSI B CEKTOpE

TOCYJIaPCTBEHHOTO M MYHHIIUIIAJIBHOTO YIPABICHUS W OPraHU3aIliU HCIIOJHCHHsI OIOKETOB
OromkeTHOM cucTembl Poccuiickoit denepanun

- BEJIGHUE pacyeToB ¢ OropkeTamMu OrokeTHOU crcteMbl Poccuiickoit @enepannu

- cocTaBlieHHEe (PMHAHCOBBIX PACUETOB U OCYIIECTBICHHE (DUHAHCOBBIX OIEpalHii

- OCYyILECTBJIEHHE MPO(PECCHOHAIBHOTO MPUMEHEHUS 3aKOHOAATENbCTBA M MHBIX HOPMATHBHBIX
npaBoBbIX akToB Poccuiickoit deneparyy, peryiupyomux GUHAHCOBYIO AEITEIbHOCTD

- y4acTue B

OpraHu3aluu

n

OCYILECTBIICHUH

(UHAHCOBOTO KOHTPOJII B  CEKTOpe

rocyaJapCTBCHHOTO U MYHUIIUIIAJILHOTO YIIPABJICHUA

- PACYCTHO-OKOHOMUYCCKas

- IIOATOTOBKA

HCXOOHBIX

TaHHBIX

TS

IMPOBEACHHUA pacucToB OKOHOMHUYCCKHX u

COMaJIbHO-O3KOHOMHNYCCKUX n01<a3aTenep"1, XapaKTCpU3yroumunux ACATCIbHOCTD X035H\/'ICTBYIOI_HI/IX

CyOBEKTOB

- NIPOBEACHUE PACYETOB DKOHOMMUYECKUX M COLMAIBHO-DKOHOMUYECKHMX ITOKa3aTeled Ha OCHOBE
TUTIOBBIX METOJUK C YUE€TOM JICHCTBYIOIIEH HOPMAaTUBHO-TIPABOBOM Oa3bl

- pa3paboTKa SKOHOMHUYECKUX PA3[eJIOB IUIAHOB MPEANPHUATHIA pa3InyHbIX (POPM COOCTBEHHOCTH,
OpraHu3aluii, BEJOMCTB

1.3 B pe3ynbTare 0CBOCHHS JUCHUIUIMHBI y 00YYarOIUXCs TOJKHBI OBITH C(OPMHUPOBAHBI CIICAYIOIINE

KOMIICTCHIINU

O0600ITIeHHBIEC TPYIOBEIE
(yHKIMH / TPYAOBBIC
(OYHKIMY / TPYAOBBIC HIIH
npodeccroHaIbHBIC
JercTBUs (IPU HATTHYIAN
npodcTangapra)

Konx n HammeHoBaHme
xommnereniuu ®I'OC BO,
HEOOXOIUMOM 111
(hopMHUPOBaHUS TPYIAOBOTO
WIH PO CCHOHATBLHOTO
JIeHCTBHS

3HaHUSA U YMEHHsI, HEOOXOAMMBIC TSI JOPMUPOBAHHS
TPYJOBOTO JICHCTBHS / KOMITETCHIINU

OIIK-2 CiocoGHOCTB
OCYILIECTBIISITH COOp, aHAIIN3
1 00paboTKy aHHBIX,
HEOOXOIMUMBIX JUTS PEIICHHUS
npodeccHoHaNbHBIX 3a1a4

3HAeT ¥ IOHUMACT:

METOABl ~ MaTeMaTu4ecKoro, CTaTHUCTUYECKOTO U
SKOHOMHMYECKOTO aHajh3a W JHUarHOCTHUKU MpoOiieM
XO3AHCTBYIOIIETO cyOBeKTa; coflepXKaHue
YHUDUITUPOBAHHBIX (OPM CTATHCTUUECKOH, (PMHAHCOBOM
U NPOYE OTYETHOCTH.

YMeer (criocoOeH IPOIeMOHCTPUPOBATH ):

AHAJIM3UPOBATL PE3YJIbTAThl PacCUCTOB, 000CHOBEIBATE
MOJY4YCHHBIC BBIBOAbI; TPOTHO3UPOBATL HAa OCHOBC
CTaHAAPTHBIX MO,Z[CJ'ICﬁ Pa3sBUTHUC OKOHOMHUYCCKHUX

MIPOLIECCOB U SIBICHUM.

Bnageer:




METOAWKON TIOCTPOCHHMS, aHaim3a MW HPUMEHCHUS
Pa3IUYHBIX MOJICNICH /ISl OLIGHKH COCTOSHUS M IPOTHO3a
pPa3BUTHS SKOHOMHYCCKHMX SIBICHUH W  MPOLECCOB;
HaBBIKAMH YCTAHOBJICHUSI B3aUMOCBSI3€il SKOHOMHYECKUX
MoKa3aTeneH.

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

OIIK-2 CriocoOHOCTh OCYIIECTBISITH COOp, aHAIN3 U 00padOTKY JTaHHBIX, HEOOXOAMMBIX

IUIs peleHus: npodeccroHaIbHBIX 3a/1a4

Ne HaumenoBanue ®dopma oOyyeHus

/o JHCIUATLINH,
OTIPEICTISIONINX
MEXTUCITUTUTMHAPHBIS

Ounas
(cemectp)

3aouynHas
(cemectp)

CBA3H 114 |5]1]5

6

—

Undopmaruka + +

2 |MapkeTHHTOBBIC + +
TEXHOJIOTHHU B
npodeccrnoHaTbHON
JeSITETIbHOCTH

3 |[IpakTrka 1mo +
MOy YEHUIO
MIEPBUYHBIX
podecCHOHATBHBIX
YMEHUI U HaBBIKOB, B
TOM YHCIIE
MIEPBUYHBIX YMEHUI
HaBBIKOB
HAyYHO-HCCIIeI0BaTEN
bCKOH I€ATEIbHOCTU

2. Mecto nucuuninHbl B cTpykrype OIl 6akanaBpuara:

HucuunnuHa «MaremaTukay OTHOCHUTCA K 0a3oBoii dactu ydeOHoro tuwrana OIl mo HampaBieHUIO

noaroroBku 38.03.01 - DxoHoMHUKa.

HucuuminHa «Martematukay u3ydaercs B 1, 2 cemMecTpax.

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

3aounas: 15 3.e.

. Ounas 3aoyHas
Bun yueGHOM paboTHI
(Bcero yacoB) | (Bcero 4yacon)

OO0mas Tpyn0éMKOCTb 1M CHUILTTHHBI 540 540
KonTaktHas pabora 220 52
Jlexuuu (Jlexummn) 102 20
[Tpaktuueckue (IIpakr. pab.) 118 32
CamocrosrenbHas padota (CP) 248 470
DK3aMeH 72 18
3.2.Coznepkanue Kypca:

Ne HasBanue Bun yue6Ho# paboThl, yac. | @OpMBI TEKYIIETO




TEMBI paszzerna/TeMsl Jexuun | Ipakr. CP KOHTPOJIS
pao.
O|l3[0|3 |03
1 cemectp
1 Marpuis! 1 a1 41200 4 |46 g4 KontponbpHas
CUCTEMBI pabora
2 BBenenue B ananus. KonTponbHas
16 | 4 |20 | 6 | 46 | 84 | pabora; Pemenue
3amad
3 Huddepenunanbao KonTponsHas
€ UCUYUCIICHUE. 18 | 2 |24 | 6 | 48 | 85 | pabora; Pemenue
3aja4
2 cemecTp
4 HNuTterpanbHoe 1814 l1s1 4 367 KonTtponbHas
HCYHCIICHHE pabora
5 OyHKIU KonTtponbHas
HECKOJIBKUX pabora,
MEePEMEHHBIX. 6141166 |36 Kontponphas
DKCTpeMyM pabora
(YHKIIMA MHOTHX
MEPEMEHHBIX
6 AHanuTHuecKast KontponpHas
reOMETPHUS 2012 121 6 13673 pabora;
KontponbpHas
pabora
Tema 1. Marpuusl u cucremsl (OIIK-2)
Jlekumus.

Marpuusl: omnpeneneHue, KBaapaTHash Marpulia, INaBHas W NoOOYHAs AMAroHaj M, HyJjeBas MarTpula,
eIMHWYHAs MaTpHlla, TPEYyroJibHbIM BHUA MaTpullbl. TpaHcroHMpoBaHHe MaTpuubl. Omnepanuu Hax
MaTpuLaMu (CI0XKEHHE U BBIYMTAHHE MATPULl, YMHOKEHHE MATPUIbl HA YUCIIO, YMHOKEHHUE MAaTpUIl) U UX
cBoiicTBa. Omnpezenenre obpaTHOM Marpuilbl. OnpeaenuTend BToporo nopsaka. OnpeaenuTein TPeThero
nopsaka. MeTon TpeyroJbHUKOB Ui BBIYMCIICHUS ONPEIENIUTENs] TPEeThero mnopsaka. Beruncienue
oTpesenuTeNell BBICIINX MOPSAKOB: METOJ] SJIEMEHTAPHBIX TPeo0pa30BaHui, METO/ PA3IOKEHHUSI IO CTPOKE
umu cronOiyy. CaoiicTBa ompenenutenceii. HeBbipoxkaeHHBbIE MaTpuilbl. MuHOpHI n-1-ro mopsaka u
anreOpandeckue MomoiaHeHuss. MuHOpbl k-ro mopsiaka. Panr marpuiibl. Meton OKaWMIISIOIIMX MHUHOPOB
JUIS BBIYUCIICHUS paHra Marpuilbl. MeToa 5SJIeMEeHTapHBIX MNpeoOpa3oBaHUN [JIsl BBIUMCICHHS paHra
MaTpuIlbl. OKBUBaJeHTHBIC (T0M00HBIE) MaTpuiel. llpucoenunenHas wmarpuma. OOparHas Marpuiia.
Brruucnenune oOpaTHOM MaTpHIBl C MOMOIIBIO MPUCOCIUHEHHOW. BhruncieHne oOpaTHON MaTpHIlbl C
MOMOIIIBIO METOAAa JJIEMEHTAapHBIX TNpeoOpa3oBaHuil. Marpuunbsie ypaBHeHUsA. CHCTEMBI JTHMHEHHBIX
ypaBHeHU. COBMECTHBIE, HECOBMECTHbIE, ONpeie/IEHHbIE, HEONPEeIeHHbIE CUCTEMbl. MaTpuyHast 3anuch
CHUCTEMBI JIMHEHHBIX ypaBHeHUU. Teopema Kponekepa — Kanemnmn. OmHOpomHBIE CUCTEMBI ypaBHEHHIA.
Pemenue cucrem nuHEHHBIX ypaBHeHud. OOmiee penieHUe CUCTEMbl ypaBHeHUH. DyHmaameHTaIbHas
cuctema pemennii. Meton Kpamepa. Marpuunsiii cioco6. Meron [Maycca.

IIpakTnyeckoe 3aHsATHE.



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. Beenenue B ananus. (OIIK-2)



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. UnTerpaabnoe ucuncienue (OIIK-2)
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.
[Tonatne QyHKIMM HECKONbKHX NepeMeHHbIX. [paduk dynkuuu. Ilpenen ¢yHKuMM n mnepeMeHHBIX.
HenpepsiBHOCTh  QyHKIMH. CBoiicTBa mpenenoB ¢yHKiuH. CBoicTBa HENPEpPBIBHBIX (QYHKIUH Ha
MHOXXECTBax: aHasioru teopem Beiiepmirpacca u bonbuano—Komu. PaBHomepHas HenpepbIBHOCTh. Tepema
Kantopa. Yactuele mnpomsBoasble. Jluddepennupyemocts  QyHKIMA  MHOTUX  NEPEMEHHBIX.
Huddepennunan. I'eomeTpuuecknif CMBICT YaCTHBIX MPOM3BOAHBIX U auddepenunana. CpoiicTBa
muddepeHrpyeMbIX QYHKIUA — CBA3b HenpephlBHOCTH U auddepenuupyemoctu. Juddepennuponanue
CIIOKHOHU (D)YHKLIMHU, MHBAapUAHTHOCTH (opmbl auddepennunana. [IponsBoanas mo HanpasieHuto. [ paaneHt,
ero cBoiictBa. YacTHple mpou3BoAHbe M AuddepeHnnansl BBICHIMX MOPSAKOB, TEOpEMa O PaBEHCTBE
cMelaHHbIX npou3BoAHbIX. Dopmyna Teitnopa (Makiopena) it GyHKIMNA MHOTUX niepeMeHHbIX. [Tonarue
JIOKAJIbHOTO JKCTpeMyMa (PyHKIIMM HECKOJIBKUX IepeMeHHbIX. HeoOXxoaumple W JOCTaTOYHbBIE YCIOBHSL.
Cayuaii 1ByX nepeMeHHbIX. MeTo HauMEeHbIINX KBaapaToB. HesBHO 3a1anHble PyHKIIMK U OTOOpaKEHUSL.
Teopemsl 0 pazpemmMocT. Brranciaenne mpon3BOIHBIX HESABHO 3a/1aHHBIX (DYHKIUH. YpaBHEHUS HOPMaJIH
U KacaTenpHOW IJIOCKOCTH K rpaduky (yHKIMU. YCnoBHBIM 3kcTpemyM. IlpsMoil meTon oThICKaHHA
YCIIOBHOTO dKCTpeMyMa. MeToa HeompeaeneHHbIX MHOKHTeNeH Jlarpamka. HeoOxoaumbie u qoCcTaTouHbIC
YCIIOBHSI OTHOCHTEIBHOTO SKCTpEeMyMa. 3ajadya O HaXOXIEHHH HAaUMEHBLIETO0 W HauOOJIBIIETro 3HAUYEHUS
¢byHKIMHU B 067acTH.
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
x+y-5

1. Haiita obnacts onpegenednd GVHEITMHN

. Hafite obmacte onpegenenna dyvHIIHE 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*

bt

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

- nyi=0C -
OxapakTepH20BaTE ceMeiicTED Jlxy) THHHH VPOEHS H IOI0EEHHE IIOEEPXHOCTH B
IPOCTPAHCTEE.
6. IlocTponte mmockocte £ = ax

2 2
To+2=1 (axh)
7. TlocTpOHTE TIOEEPXHOCTE, 23JaHHYIO YpaEHeHHeM & 2 .
8. Hadite mpegen dvHEHT
2 . .
]jmu jxyj ]jmusm xy —sin x)y°
L d L d —
Q. E.:F =0 ty . 6} =l y-x

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)
Jlekumus.

Bekrtopsl. JIuHeliHble onepaiuy HajJ BEKTOpAMH, WX CBOMCTBA. JIMHEHHBIE ONepa—lWMU HaJ BEKTOpaMHu,
3aJaHHBIMA CBOMMHM KoopauHaTaMu. CkalsipHOE NMPOU3BENECHUE JIByX BEKTOPOB U €ro cBoiictea. Popmyia
JUISl BBIUMCJICHUSI CKAJSIPHOTO MPOMU3BENECHUS JIByX BEKTOPOB, 33JaHHBI-MH CBOMMH KOOpJMHATaMH. YTOII
MEXIy BeKTOopamu. BekTtopHoe npou3sBeneHrne BeKTOpoB. OnpeaeneHue u yCiaoBUsl KOMIUIAHAPHO "CTH TPeEX
BEKTOpOB. CMelaHHOe MPOU3BEICHUE BEKTOPOB. JInHEeHas 3aBUCUMOCTh BEKTOpOB. CHCTEMa KOOpAUMHAT
Ha I0CKOCTH. OCHOBHBIE MMOHATHS. YpaBHEHHUE MPSMOK C YITIOBBIM KO3(PGUIIUEHTOM. YpaBHEHUE MPSIMOU,
MPOXOJAIIeH uepe3 JaHHYI0 TOYKY C JIaHHBIM YIIO BBIM KO3(PQHUIIMEHTOM. YpaBHEHHE MPSMOii,
MPOXOSIICH Yepe3 JBe JaHHble Toukd. HopmanbHOe ypaBHeHHE mpsmoin. OOiiee ypaBHEHHE MPSIMOM.
Koopaunars! Toukn nepeceuenus npsambix. Kpussie Broporo nopsaka. [loBepxHOCTH BTOPOro nopsiaxa.

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.



—

. 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,
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.

%. HammeaTs vpasmsmme mpauoll, mpoxogsmed wapes T,A02;3) B mapanneneHoH Opauol v =

2x+5.

[P

L= L]

9. HamueaTs vpaEssmMe DpOMol, Tpoxodomed wapas: T.,A-3:2) B mepoenTre napHEo  IpaMoR
T +4w-11=0.

10, Hafrre Tousy nepeceasmms gpaes 2l dx-2v -4 =0mx+ 3v-5=0;0) Tx -9+ 153 =0mn
19x +12% - 20 =0.

11. OmpesgsnuTe Eo0p IHHEATE ESDIDHE TPSVT 0 EHEES, SCOH JAHE VPAEHSHEL 00 CTOPOH 2X +
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 dK3aMmeHe: He Oojiee 30 0aiuioB

Pacripenenenne 6aioB 1mo 3aJaHusIM:

No |HazBanue tembl | @opmbl Max. Mertonuka npoBeJeHUs 3aHIATUS U OIIEHKU
Te | /BHUI y4eOHOH |TEKylIero | KOI-BO
MBI paboTsI KOHTpOIIsl | 0amioB
/ cpe3sl
1. Marpunsi u | Kontposis 15 CaMOCTOSTENPHOE  BBIMONHCHHE 3aJaHWA 110 WHIUBHIYTHHBIM
CHUCTEMBI Has Oouneram, comepikaiuM 7 3amaHui. Kaxkaoe 3amaHue OlCHUBACTCS B

pabota 2,5 0amna.
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2. Beencuue B Kontpons 20 CaMocCTOSTENbHOE  BBIMOJHEHHUE 3aJaHUi IO WHIUWBUIYaIbHBIM
aHaIu3. Hast owneram, copepxkanum 10 3amanuii. Kaxxnoe 3aganue orieHUBaeTcs B
pabora 2 Gamna.
Pemenne 10 CaMocCTOSTENbHOE  BBIMOJHEHWE 3aJaHUi IO HHIUWBUIYaTbHBIM
3a1a4u(Ko omneram, copepxkamum 10 3amanuii. Kaxxnoe 3aganve orieHUBaeTcs B
HTPOJIbH 2 Gaina.
blIii cpe3)
3. | Auddepennman | Konrpons 15 CaMocCTOSTENbHOE ~ BBIMOJHEHHE 3aJaHUi IO HHIUBUIYaTbHBIM
BHOC Has Oowmneram, comepxkanum 7 3amaHuii. Kaxiaoe 3amaHue oreHUBAeTCS B
HCYHCIICHHE. pabora 2,5 Ganna.
Pemenne 10 CaMocCTOSTENbHOE  BBIMOJHEHHWE 3aJaHUi IO HHIUBUIYaTbHBIM
3a1a4u(Ko owmneram, conepkammM S 3amannii. Kaxxmoe 3amanue oreHuBaeTcs B 2
HTPOJIbH Oamna.
blIii cpe3)
4, [IpemuansHbie GBI 20 JlommomHUTENbHBIC TPEeMHUATTbHBIC OAJITBI MOTYT OBITh HAYHCIICHBI:
- MIOCTOSTHHAS aKTHMBHOCTH BO BPEMS MPAKTUYECCKUX 3aHATUH — 10 10
0aIoB;
- BEINIOJIHEHHE JOMOIHUTEIBHBIX 3a0aHuii — 10 10 6amios;
5. OTBeT Ha ’K3aMeHe 30 10-17 ©annoB — CTyAEGHT PacKpbUI OCHOBHBIE BOMPOCHI M 3aJaHUs
OmieTa Ha OIICHKY «YJOBICTBOPUTEIHLHOY
18-24 ©annoB — CTyAEGHT PAacKpbUI OCHOBHBIE BOMPOCHI M 3aJaHUs
OwieTa Ha OIICHKY «XOPOIIIOY,
25-30 6amnoB — CTYyAEHT PacKpbll OCHOBHBIE BOMPOCH M 3aJaHuUs
OwieTa Ha OIICHKY «OTIUYHOY.
6. |WManuBumyanpHBIC 3aaHMUS, 70 JloGop: CTymeHT MOXET TPEIOCTaBUTh BCE 3alaHUA TEKYIIETo
C TIOMOTITHIO0 KOTOPBIX KOHTPOJISI T KOHTPOJIBHBIE CPE3bI
MOXKHO HaOparhb
JIOIIOJIHUTEIbLHBIE OBl Ha
JK3aMEHEe
7. Hroro 3a cemectp 100
2 ceMecTp
*  TeKylMi KoHTpoisb — 50 OaoB
*  KOHTPOJIbHBIE Cpe3bl — 2 cpe3a no 10 6amioB KakapIid
* npemuanbHble 6amiel — 20 6amIoB
* OTBET Ha dKk3aMeHe: He Oojiee 30 OaIoB
Pacnipenenenne 6amioB 1Mo 3a1aHUsIM:
No  [Ha3zBanue tembl | DopMbl Max. Mertoauka mpoBeIcHUS 3aHATHS U OLICHKU
Te | /BHJI y4eOHOH |TEKyIEro | KoJI-BO
MBI paboThI KOHTpoJsi | 0asuioB
/ cpe3sbl
1. | UuTterpansunoe | Kontpons 20 CaMocCTOSTENbHOE  BBIMOJHEHHE 3aJaHUi IO HHIUWBUIYaTbHBIM
HCUYHCIICHUC Has owmneram, comepxkammM S 3ananuii. Kaxxinoe 3aganue orieanBaercs B 4
pabora Oamna.
2. OyHKIIIH Kontpon 10 CaMOCTOSITEIEHOE ~ BBIMIOJHEHHUE 3aJ[aHWid 110 HWHIUBUAYATbHBIM
HECKOJIBKUX bHas owmneram, conepkammM S 3amannii. Kaxxmoe 3amanue oreHuBaeTcs B 2
NEPEMEHHEIX. | padoTa(k Oanna.
OKCTpEMYM  |OHTPOJILH
(dhyHKIIH blil cpe3)
MHOTHUX KonTpons 10 CaMocCTOSTENbHOE  BBIMOJHEHUE 3aJaHUM IO HHIUWBUIYaTbHBIM
NEPEMEHHBIX Has owmneram, comepkammM S 3amannii. Kaxxmoe 3amanue oreHuBaeTcs B 2

pabora

0aJUIOB.
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3. |Ananutnyeckas | Kontpoa 10 CaMocCTOSTENbHOE  BBIMOJHEHHUE 3aJaHUi IO WHIUWBUIYaIbHBIM
reoMeTpus bHaA owmneram, comepkammM S 3amannii. Kaxxmoe 3amanue oneHuBaeTcs B 2
pa6ora(k 0asIoB.
OHTPOJIbH
blIii cpe3)
Kontpons 20 CaMocCTOSTENbHOE  BBIMOJHEHHE 3aJaHUi IO WHIUWBUIYaIbHBIM
Hast owmneram, comepxkammM S 3ananuii. Kaxxnoe 3aganue orieanBaercs B 4
pabota 0aIoB.
4. [IpemuansHbie OaIITBI 20 JlomoTHUTENbHBIC TPEeMHUATTbHBIC OAJITBI MOT'YT OBITh HAYHCIICHBI:
- MOCTOSIHHASI AKTUBHOCTH BO BpPEMS IIPAKTUUYECKUX 3aHATUN — 10 10
0aoB;
- BBIIIOJTHEHHE TOMOJHUTENBHBIX 3aganuii — 10 10 6amios;
5. OTBeT Ha ’K3aMeHe 30 10-17 ©annoB — CTyAEGHT PacKpbUl OCHOBHBIE BOMPOCHI M 3aJaHus
OmieTa Ha OIICHKY «YJOBJICTBOPUTEIHLHOY
18-24 ©annoB — CTyAEGHT PacKpbUI OCHOBHBIE BOMPOCHI M 3aJaHuUs
OwieTa Ha OIICHKY «XOPOIIIOY,
25-30 6amynoB — CTYAEHT PAacKpbll OCHOBHBIE BOMPOCH M 3aJaHuUs
OwsieTa Ha OIICHKY «OTIIUYHOY.
6. |WMamuBumyanpHBIC 3a1aHMUS, 70 JloGop: CTymeHT MOXKET TPEJOCTaBUTh BCE 3alaHUA TEKYIIETO
C TIOMOTITHIO0 KOTOPBIX KOHTPOJISI T KOHTPOJIBHBIE CPE3hI
MOXKHO HaOparh
JOTIOJTHUTEIBHBIC OaJIThI HA
JK3aMeHe
7. Hroro 3a cemectp 100

HroroBass omeHka 1o »5k3aMeHy BbicTaBisiercs B 100-OammpHOM 1IKajge W B TPATUIIMOHHOMN

YeThIpEeX0a/UIbHON  IIKAJIe.

[TepeBon

100-6amapHOM  PEUTHHTOBOW OIEHKH 10 JUCIUIUIMHE B

TPAAULIMOHHYIO YEThIPEXOaJUIbHYIO OCYLIECTBIISIETCS CIEIYIOIINM 00pazoMm:

15

100-6ayuipHasA cucTeMa TpanuimonHas cucteMa
85 - 100 6anmoB OTnugyHO
70 - 84 6anmoB Xoporto
50 - 69 Gannos YIOBIETBOPUTEIBEHO
Menee 50 HeynosnerBopurenbHo

4.2 TunoBsie OLIEHOYHBIE CPEACTBA TEKYILIETO KOHTPOJIS

KounrtpoJsbHnasi padora

Tema 1. MaTtpuIisl 1 CUCTEMBI



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

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. @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. BBenenue B aHaimns.

2. OnpeaenuTh KOJIMYECTBO ToUeK U3 ykazanHsix —0,1; 0; 0,2; 0,95; 1,05; 1,85, koTopble npuHamIekar
[l J—okpectHocTt ToukH [|[1=1 mpu [1[1=0,15.

Tema 3. JTuddepennuanbHoe UCUUCTICHHE.
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 3k3amena (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.

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 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

Orenka T s— Heckpuntopsl (ypOBHH) — OCHOBHBIE TIPU3HAKH OCBOCHUS (ITOKA3aTeNn
TOCTHKEHHMSI pe3ynbTaTa)
OIlIK-2 JleMOHCTpUpYET BBICOKMH YpOBEHb 3HAHUM TEOPUM W MOHUMAET
METOJIbl MaTE€MaTHKH, HEOOXOAMMBIEC IS PEIICHHS ITOCTAaBICHHBIX
«OTITHIHON SKOHOMHUYECKHX  3a1ad.fgaeT OIEHKy OCHOBHBIM  3aKOHaM,
(85 - 100 6amnos) MPOCISKUBACT MEKTUCIUIUIMHAPHBIE  CB3U.YOTBET TMOCTpPOCH
JIOTUYHO, MaTepHajl M3JIaraeTcsi 4eTKO, SICHO, XOPOIIUM SI3BIKOM,
apryMEeHTUPOBaHOY
OIIK-2 JIeMOHCTpUpPYET XOpOLIMH YpOBEHb 3HAHUI TEOpUM BBICHIEH
«XOPOLIO» MareMaTHKH ¥ €€ MeTonbl. [IpuMeHsieT Ha NMpaKTUKE ee METOIbI U
(70 - 84 Gamnnos) uHcTpymMeHThl.YHa BOmpochl OTBEUaeT KpaTKo, apryMEHTHPOBAHO,
YBEPEHHO, 110 CyHIECTBYY|
OIIK-2 JIeMOHCTpUpPYET  JOCTaTOYHBIM ypOBEHb 3HAHMW TEOpUU U
«YILOBIETBOPUTEIHHOY MPAaKTUYECKUX OCHOB ee mpuMeHeHHA.JOTBeT He Bcerna JIOTHYHO
(50 - 69 Gamnnos) BBICTPOEH, Marepuan u3jaraercss 0e3 MNpPUMEHEHUs HayyHOH
TEPMUHOJIOTUM. ||
«neynosnersoputeasHoy |OIK-2 HempaBuibHO OTBE4aeT Ha TMOCTABICHHBIE  BOIPOCHl  WIH
(menee 50 6annos) 3aTPyAHSAETCS C OTBETOM

5. Metoanueckue yKkazaHus JJisi 00y4al0UUXCsl 10 OCBOCHHMIO IMCIUILIMHBI (MOXYJIA)
5.1 Meroauueckue yKa3aHus IO OPraHU3alUN CaMOCTOSITEIbHOI paboThl 00yUYaromuXCs:

[Mpuctynass K W3y4YCHUIO AMCUMUIUIMHBI, B TEPBYIO OYepenb OOyYaromMMcs HEOOXOIUMO O3HAKOMHTHCS
comepkanremM paboueii mporpammbl aucturumabl (PIT[]), koTopast ompenenseT comepskaHue, oObem, a
TaKXKe MOPSAIOK N3yUSHHsSI U TIPENOAaBaHus y4eOHOU AUCITUTUINHBI, €€ pa3/elia, YacTH.



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

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

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

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

5.2 Pexomennanuu o0y4aromumcs o padbore ¢ TEOPETHUECKUMHU MaTepHallaMu 110 TUCIUILIIMHE

[Ipu uzyyennu u npopaboOTKe TEOPETUUECKOr0 MaTepHaa HeoOX0AUMO:

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

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

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

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

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

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

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

B nporecce paboThl ¢ OCHOBHOM U JOTIOTHUTEIIBHON JTUTEPATYPOH CTYICHT MOXKET:

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

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

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

- CO3/1aBaTh KOHCIIEKTHI (Pa3BEPHYTHIC TE3UCHI).

5.4. PexoMeH1a1tuy MO NOATOTOBKE K OTAENIBHBIM 33aHUAM TEKYIIETO KOHTPOJISA

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

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

- MPaBWJIBHOCTh OTBETA 110 COAECPIKAHUIO;
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- IOJTHOTA U TIIyOuHa OTBETA;

- CO3HATEJIBHOCTh OTBETA;

- JIOTMIKA U3JI0KEHUsI MaTepuaa;

- PallMOHAIILHOCTD MCIIOJIb30BAHHBIX IIPUEMOB U CIIOCOOOB PELIEHUs OCTAaBICHHON yueOHOil 3a1auy;

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

- HCIIOJIb30BaHUE JOIIOJHUTEIBHOIO MaTepHaa;

- PalIMOHAJILHOCTb HUCIIOJIB30BaHUS BPEMEHH, OTBEJICHHOIO HA 3a/laHNE.

YCTHBIM OIIPOC MOXKET CONPOBOXKAATHCS IMPE3ECHTALUEH, KOTOpas IMOATOTABIMBACTCA IO OAHOMY U3

BOIPOCOB MPAKTHYECKOTO 3aHATHUSA. [IpH BRICTYIUIEHHH ¢ Mpe3eHTanueid HeoOXoauMo oOpamarb BHUIMaHUE
HAa TaKM€ MOMEHTBHI KaK:

- colep)KaHUE MPE3CHTAlUN: AKTYaJIbHOCTh TEMBI, MOJHOTA €€ PACKPBITHS, CMBICIOBOE COACpIKaHUE,
COOTBETCTBHE 3asBICHHOW TEMBI COJIEPIKAHHUIO, COOTBETCTBHE METOAMYECKUM TPEOOBaHUSIM (IIETTH. CCBHUTKH
Ha PECypChl. COOTBETCTBHUE CONEPXKAHHS M JUTEPATyphl), MPAKTHUECKasT HANPaBICHHOCTh, COOTBETCTBHE
CoZIepKaHus 3asiBICHHON (popMe, aJeKBaTHOCTh UCIIOJIb30BaHHS TEXHHUECKUX CPEICTB yUEOHBIM 3a1adam,
MOCIIEIOBATEIEHOCTD U JIOTHYHOCTbH MPE3CHTYEMOTO Marepuara,

- odopMiieHHE TMpe3eHTAMU: 00bheM (ONMTHUMaTbHOE KOJWYECTBO), AW3alH (YUTAEMOCTh, HAJIUYHE U
COOTBETCTBHE TpapUKd W aHWMAIMH, 3BYKOBOE OQOpMIICHHE, CTPYKTYpHpPOBaHUE WH(POPMAIIUH,
COOTBETCTBHE 3asBJICHHBIM TpPEOOBAaHUSIM), OPHUTHHAIBHOCTH O(GOPMIICHHS, ACTETHKA, HCIIOJIIb30BaHHE
BO3MO)XHOCTH MTPOTPAMMHO# CpEJIbl, COOTBETCTBHE CTaHIapTaM 0(hOpMIICHUS;

- TMYHOCTHBIC Ka4eCTBa: OPATOPCKUE CITOCOOHOCTH. COOIIOIEHHE PErIaMEeHTa, SMOIMOHAIBHOCTh, YMEHHE
OTBETHTBH Ha BOIPOCHI, CHCTEMAaTU3UPOBAHHBIC, TITyOOKHE 1 TIOHBIC 3HAHUS 110 BCEM pa3JieiaM IPOTrPaMMBI:
- COIep’KaHWE BBICTYIUICHUS: JIOTMYHOCTh W3JIOKEHUS Marepuaia, PacKpbITHE TEeMbl, JOCTYITHOCTh
u3nokeHus, d¢pdextuBHOCT, TpuMeHeHuss cpeactB  WKT, cmocoObl W yCIOBUSL  TOCTHOKCHHS
pPEe3yNBTaTUBHOCTH W 3(P(EKTUBHOCTH U1 BBIMOJHEHHS 3a/1a4d CBOeH MpOo(eCCHOHAIBHONW WM Y4eOHOU
JESITeTbHOCTH, JOKA3aTeIbHOCTh NMPUHUMAEMbBIX PEUICHHH, YMCHHUE apTyMEHTHUPOBATh CBOW 3aKJIIOYCHUS,
BBIBOJIBI.

6. YueOHO-MeToANYecKOe U MHPOPMALIMOHHOE 00ecnieyeHue TUCIHIINHBI

6.1 OcHOBHas nuTEpaTypa:

I. Kpemep H. Il.,, ®punman M. H., Ilytko b. A., Tpummn W. M. Beicmias Marematuka s
HSKOHOMHUYECKOTro OakanaBpuata B 3 4. YacTh 1 : YU4eOHMK M MPAKTUKYM JUIS BY30B. - TIEp. U JIOIL; 5-€ U3.. -
Mockpa: FOpaiit, 2020. - 276 c. - Tekcr : smekrpommbiii // DBC «HOPAUT» [caiir]. - URL:
https://urait.ru/bcode/452112

2. Kpemep H. I, ®puaman M. H., Ilytko b. A., Tpummun W. M. Beicmias marematuka st
HKOHOMHUYECKOTro OakanaBpuata B 3 4. YacTh 2 : YUeOHUK M MPAKTUKYM JUISI BY30B. - TIep. U JIOIL; 5-€ U3.. -
Mocksa: FOpaiit, 2020. - 241 c. - Tekcr : smekrpommbii // DBC «HOPAUT» [caiir]. - URL:
https://urait.ru/bcode/452113

3. Kpemep H. II., IIytko b. A., Tpumun M. M. Marematndeckuii aHanu3 B 2 4. Yacte 1 : YueOHUK U
IPaKTHKYM IS By30B. - Mocksa: FOpaiit, 2020. - 244 c. - Teker : anextponssiii // DBC «IOPANTY [caitr].
- URL: https://urait.ru/bcode/451894

4. Kpemep H. WI., ®pugman M. H., Ilytko b. A., Tpummu M. M. Beicmias Maremaruka st
AKOHOMHYECKOTO OakanaBpuara B 3 4. YacTe 3 : YUeOHUK U MPAKTUKYM JIJISl By30B. - TIEP. H JIOI; 5-€ U3.. -
Mocksa: [Opaiit, 2020. - 418 c. - Tekcr : smekrponnsii // DBC «HOPAUT» [caiit]. - URL:
https://urait.ru/bcode/452114

5. Kpemep H. L., ®punman M. H., Tpumun U. M. Jluneiinas anreOpa : Y4eOHUK U MPAKTHKYM JJIS BY30B.
- CTIp. ¥ JIOT; 3-¢ u311.. - Mocksa: FOpaiit, 2020. - 422 c. - Tekct : anexkTponHbiit / DBC «IOPANTY [caiiT].
- URL: https://urait.ru/bcode/450038
6. Kpemep H. 1., IIytko b. A., Tpumun M. M. Marematudecknii aHanu3 B 2 4. Yacts 2 : Y4ueOHUK U
IPaKTHKYM IS By30B. - Mocksa: FOpaiit, 2020. - 389 c. - Teker : anextponnsiii // DBC «IOPAWUTY [caitr].
- URL: https://urait.ru/bcode/451895

22



23

6.2 JlonosHUTENBHAS IUTEpPATYpA:

1. Manyrun B. A., Pomuna . A. Jluneitnas anreOpa aiisi 5KOHOMUCTOB. YUEOHHK, MPAKTUKYM U COOPHUK
3amad : - Ans By30B. - Mocksa: FOpaiit, 2020. - 478 c. - Teker : anexrponnsiii // DbC «FOPAUTY [caiir]. -
URL: https://urait.ru/bcode/450583

2. Manyrus B. A. Maremarnyeckuii aHanu3 111 S)KOHOMHYECKOTO OakajaBpuara : Y4eOHUK U MPAKTHKYM. -
niep. u jom; 3-¢ u3a.. - Mocksa: IOpaiit, 2019. - 557 c. - Teker : anexrponusii // 9bC «}OPAUT» [caiit]. -
URL: https://urait.ru/bcode/425562

6.3 VHbIe NCTOUHMKMU:
1. ITopran «'ymanurapHoe obpazoBanue” - http://www.humanities.edu.ru
2. ®enepanpHbiii moptan «Poccuiickoe oopazoBanue» - http://www.edu.ru/

3. 13. ®enepansHoe xpanunuiie «EmuHas xommekius 1U@POBBIX 00pa3oBaTEIbHBIX PECYpPCOBY» -
http://school-collection.edu.ru/

4. @enepanbHas ciryx0a 1o Haa30py B cepe oOpa3zoBaHus U HayKu - http://obrnadzor.gov.ru
5. [Moprais no conrabHO-T'YMaHUTAPHOMY U MTOJIMTOJIOTHYECKOMY 00pa3oBaHUIO - Www.humanities.edu.ru

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

Jlng mnpoBeneHus 3aHATHM MO JUCHUIUIMHE HEOOXOIUMO CIIeAyIollee MaTepuaibHO-TEXHUYECKOe
oOecrieueHue: ydeOHble ayqUTOPUM [AJsl TMPOBENCHUS 3aHATHH JIEKIIMOHHOTO M CEMHHApCKOTo THIIA,
TPYNIOBBIX W WHAMBHUIYaJbHBIX KOHCYJIbTALMH, TEKYLIETr0 KOHTPOJI M MPOMEKYTOUHOM aTTecTaluw,
MTOMEIIEHUS 111 CAMOCTOSITENIbHON paboThI.

YdeOHbIe ayTUTOPHUN U IIOMEIICHUS IS CAMOCTOSTEIIFHON paOOThl YKOMIUIEKTOBAHBI CIICIIHATH3UPOBAHHOM
MeOeNbI0 U TEXHUYECKUMH CPEJCTBAMHU OOYyYCHHMS, CIIY>KAIIUMH JIJIs1 TIPEICTABICHHS YyueOHOW nHbOpMauu
OOJIBITION ayTUTOPHH.

[TomerieHus U1t CaMOCTOSATENILHONW paOOThl YKOMIUIEKTOBAHBI KOMITBIOTEPHON TEXHUKOH C BO3MOXKHOCTBIO
MTOAKITFOYEHHUS K ceTh "Unrepuet" 51 obecrieueHneM JIOCTyIa B AIIEKTPOHHYO
MH(POPMALMOHHO-00pa30BaTEeIbHYIO CPEAy YHHUBEPCUTETA.

Jlist mpoBeeHNs 3aHATHI JICKIIMOHHOTO THITA UCTIONB3YIOTCS HA0OPBI IEMOHCTPAIIHIOHHOTO 000PYI0BaHUS,
o0ecreunBaIIfe TeMaTHYECKUE WILTIOCTpaud (ITPOEKTOP, HOYTOYK, IKpaH/ MHTEPAKTUBHAS JIOCKA).

JInneH3noHHOE MPOorpaMMHOE 00eCIIeUeHuE:

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 [Ipodeccuonansusiii moc 2007

Onepanuonnas cucrema Microsoft Windows 10

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

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

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

3. OBC «YHuBepcurerckas 6nbnuoreka onnain» . — URL: http://www.biblioclub.ru
4. Tlpe3unentckas 6ubmmoreka umenn b.H. Enprinna. — URL: https://www.prlib.ru
5. Hayunas snexkrponHas 6nbmuorexka eLIBRARY.ru. — URL: https://elibrary.ru

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

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

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



