[Tpunoxenue 5

denepanbHOE rOCYIapCTBEHHOE OIOKETHOE 00PAa30BATEIHHOE YUPEXKICHUE BBICILIETO
obpazoBanus « TaMOOBCKHUIA rocynapCTBEHHbIN yHUBEpcUTET uMenu [.P. Jlep:kaBuHay»
NHCTUTYT SKOHOMHKH, YIIPABJIEHUS U CEPBUCA
Kadenpa dbyHKIMOHAIBHOTO aHATH3a

YTBEPX/AIO:

3

WHCTHT Y
IKOHONUA

)
o
(s)

J U
198 3An3
Ad2ud2

'S

Z0

PABOYAS ITPOT'PAMMA

no aucuurinae b1.5.9 Maremaruka
Hampasnenue noaroroku/crnenuanibHOCTh: 38.03.02 - MeHemKMeHT

[Tpoduns/HanpaBaeHHOCTH/CIEMANU3aLKA: YIIPaBI€HNE TOCYIapCTBEHHBIMU U YaCTHBIMHU
HpEATPUATUSIMH

YpoBeHb BbICIIEro 00pa3oBaHus: OakagaBpuaT
KBanudukanus: bakanasp

rog Habopa: 2020

Tam6o0B, 2021



ABTOpPBI MPOrpaMMBblI:
Pr16akoB Muxaun AHATOILEBUY
Kanmunar ¢pusuko-maremarndeckux Hayk, [lepecnaBueBa Oxcana HukomaeBHa

Pabouas mporpamma coctasnena B coorBercTBur ¢ ®I'OC BO mno nampasnenuto noaroroBku 38.03.02 -
MenemxMmenT (ypoBeHb OakanaBpuara) (npuka3z MuHucTepcTBa 00pa3zoBanus v Hayku PO ot «12» sHBaps
2016 . Ne 7).

Pabouas mporpamma npuHsATa Ha 3acenanuu Kadenpsl gyHkiponansHoro ananmusza «11» saBaps 2021 r
IIporokomn Ne 5

PaccmoTpena u ogoOpeHa Ha 3aceaHuK Y4YeHOro coBeta MHCTUTYTa S5KOHOMMKH, YIIPABICHUS U CEpBHCA,
IIportokoin ot «20» ssHBapst 2021 . Ne 5.



COIEPXAHUE

B (5011708 BB 12 2 001 02 (0300200 00711 4

. Mecto muctiatIuHBL B CTPYKTYPE OIT OAKATABPA. ... uveenttintt et et e et e e e ee e e iee e eaeeeteeaeeaeenns 5

. O0OBEM U COMEPIKAHME TACTIATIITITHBL. . . ..\ vsussenssenteenseenneenseenneeneeeaseeeseanasanseanseanseenreenneenneans 5

. KorTpons 3HaHM# 00y4Jaronuxcst U TUTTOBBIC OITCHOUHBIE CPEICTBA. ... vtnureenrsenreenreenneenneenneenneenneans 12
. MeToandeckne ykazaHus I 00YUYAIOITAXCS 10 OCBOCHHUIO JUCITUTUTHHBI (MOJTYTIS) ..\ vveeeeeanreannannnns 19
. YueOHO-MeTonnYeCKOe U HH(POPMAIIMOHHOE 00CCIICUCHHE TUCIIMIIMHBL. . ... vvvsenransereereareareensannnns 21
. MarepuanbHO-TeXHUYECKOe obecrievueHue JICIIUTUTAHBI, MpOTrpaMMHOE obecrieveHue,

npodeccroHabHBIC 0a3bl TaHHBIX U WH(POPMAITHOHHBIE CITPABOTHBIC CHCTEMBL. . ...'vveeereenreanreansannns 22



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

OK-6 Crtoco6HOCTh K caMOOpraHu3aIii ¥ caMo00pa30BaHHUIO

1.2 Bunp! u 3a1aun po¢eCCUOHATBLHOMN NeITEIbHOCTH 110 JUCIUTUIHHE:

- MH(POPMALMOHHO-aHAIUTHYECKast

coop, o0OpaboTka u aHanu3 uHPoOpMamuu O (aKTOpax BHEINIHEH W BHYTPEHHEH Cpeibl
OpTaHU3aIMH [T IPUHATHS YIPABICHYSCKUX PEIICHUN

MOCTPOEHUE M MOJAEpKKa (PYHKIMOHUPOBAHUS BHYTPEHHEH HWHOOPMALIMOHHON CHCTEMBI
opranmzanuu JUisi cbopa wuHGOpPMaUMU C IENbI0 TPUHATUS PELICHUM, IJIaHUPOBaHUS
NEeSITeIbHOCTH U KOHTPOJIS

co3laHWe W BeleHWe 0a3 JaHHBIX [0 Pa3IMYHBIM TOKa3arelsM (QyHKIMOHUPOBAHUS
OpraHu3aLuil

pa3paboTka M TOAJEpXKKa (PYHKIIMOHHUPOBAHUS CHCTEMBbl BHYTPEHHETO JIOKyMEHTO00OpOTa
OpraHu3aly, BeleHHe ©0a3 [aHHBIX 10 Pa3IUYHBIM TOKa3aTelsiM (yHKIMOHUPOBAHHUS
OpraHu3aLuil

pa3paboTKa CHCTEMBI BHYTPEHHETO JOKYMEHTOO00pOTa OpraHnu3aIin

orieHKa 3((HEeKTUBHOCTH TPOEKTOB

MOATOTOBKA OTYETOB TI0 pe3yJbTaTaM HH()OPMAIMOHHO-aHAIUTHYECKON 1A TETbHOCTH
oleHKa 3(h(h)eKTUBHOCTHU YIIPABICHYECKUX PEIICHUN

- OpraHU3alMOHHO-YIIpaBIeHYECKas

ydacTHe B pa3paboTKe M peann3aluy KOPIopaTUBHON M KOHKYPEHTHON CTpaTeruy OpraHu3aluy,
a Takke (PyHKIIMOHAIBHBIX CTpaTeruil (MapKeTUHTOBOM, (pHHAHCOBOM, KaApOBOIl)

ydacTHe B pa3paboOTKe M peaju3alMd KOMIUIEKCA MEpOIPHITHN ONEpallMOHHOTO XapakTepa B
COOTBETCTBHUH CO CTpaTETUell OpraHu3alu

IJIAHUPOBAHUE AEATEIBHOCTH OPraHU3aliK U TOPa3ICIICHUI
(dhopMHpOBaHUE OPTraHU3AIMOHHON W YIPABICHYECKON CTPYKTYPhl OpraHU3aIfil

opraHm3anusi pabOThl UCHOTHUTENEH (KOMAaHIIbI
KOHKPETHBIX IPOEKTOB, BHJIOB ACITEILHOCTH, PaboT

UCIIOJIHUTENEH) U1l OCYIIECTBICHUS

pa3paboTKa U peanu3anus MPOEKTOB, HAMPABICHHBIX HAa Pa3BUTHE OpraHU3alMU (IIPEeIIpUATHS,
OpraHa rocyAapCTBEHHOTO WM MyHHUIUIAJIBHOTO YIIPABICHUS)

KOHTPOJIb AEATEIbHOCTH MOAPA3ACICHHA, KOMaH (IpyIi) paOOTHUKOB

MOTHBUPOBAHUE U CTUMYJIMPOBAHHUE IIEPCOHANA OPraHMU3allMM, HAIIPABICHHOE HA JOCTUXKCHHUE
CTPAaTETMYECKUX M ONIEPATUBHBIX LCJIEeH

y4acTHE B YpETryJUPOBAHWU OPTaHU3AIMOHHBIX KOH(IMKTOB HAa YPOBHE IOIPA3ICICHUS |
paboueit KoMaH bl (TPYTIIIbI)

- MpearnpUHUMATEIbCKas

pa3paboTKa 1 peanu3alys OM3HeC-IIIaHOB CO3[aHNsl HOBOTO OM3HECca
OpraHM3alMs U BEJCHUE MTPEATNPHHUMATEIHCKON IS TEILHOCTH

1.3 B pe3ynbTare 0CBOCHHS JUCHUIUIMHBI y 00YYarOIUXCs TOJKHBI OBITH COPMUPOBAHBI CIICAYIOIINE

KOMIICTCHIINU:

O06001TIeHHBIEC TPYIOBEIE
(hyHKIMH / TPYAOBBIC
(YHKIMY / TPYAOBBIC HIIH
npodeccroHaIbHBIC
JecTBUs (IPU HATTUYIAN
npodcTangapra)

Konx n HammeHoBaHme
xommnereniuu ®I'OC BO,
HEOOXOIUMOM 1151
(hopMHUPOBaHUS TPYIAOBOTO
WIH TIPO(heCCHOHATBLHOTO
JIeHCTBHS

3HaHUSA U YMEHHsI, HEOOXOAUMBIC TSI JOPMUPOBAHS
TPYJOBOTO JICHCTBHS / KOMITETCHIINU

OK-6 CnocoOHOCTB K
CaMOOpraHU3aLuH U
camM000pa30BaHUIO

3HaeT U MOHUMACT:

cofiepKaHue MIPOLIECCOB CaMOOpTaHU3aIIH u
caMoo0Opa30oBaHUs,  HEKOTOPBIX  OCOOEHHOCTEH U
TEXHOJIOTHUN pean3aluu




YMmeeT (crocoOeH MPOoAeMOHCTPUPOBATH):

(dhopMUpPOBaTh MPUOPUTETHBIC LU ACITCIb-HOCTH, 1aBas
MOJIHYI0 apryMEHTAIIMI0 HPU-HUMAaEeMbIM PEIICHUSIM MPH
BBIOOpE CITIOCOOOB BHITIONTHEHUS JIEATEILHOCTH

Bnaneer:

HaBbIKaMH TIIOCTPOCHUA IIpoLecCa CaM006p3-3OBaHI/IH C
YUYCTOM BHCUIHUX U BHYTPCHHUX YCHOBI/Iﬁ pcaimnsanuun

1.4 CormacoBanue MCKIUCHTUIITIMHAPHBIX CBsI3eH JUCIUIIIINH, OGCCHG‘-II/IBaIOH_II/IX OCBOCHHC KOMHeTeHL[I/II\/Ili

OK-6 CrtocoOHOCTh K caMOOpraHu3aIii ¥ caMo00pa30BaHUIO

Ne HaumenoBanue dopma
n/m JIMCITUILUINH, oOyueHwUst
OIIPEACIIAOMINX Ounas | 3aouna
MEKTUCLUMILTMHAPHBIE |(cemecT o
CBsI31 p) |(cemect
p)
112 (1]2
1 |BBenenue B + +
CIIELIUATLHOCTD
2 |MudopmariioHHbIe + +
TEXHOJIOTUH B
YIIPaBJICHAH

2. Mecto nucuuninHbl B cTpykrype Ol 6akanaBpuara:

HucuunnuHa «Marematukay OTHOCHUTCA K 0a3oBoii dactu ydeOHoro twrana OIl mo HampaBieHUIO
noaroroBku 38.03.02 - MeHeKMEHT.

HucuumnHa «MaTtemaTukay u3ydaercs B 1 cemectpe.

3.00beM U coep:kaHMe TUCHUILTHHBI
3.1.00beM QUCLUILUIMHEL: 6 3.€.
Ounas: 6 3.¢.

3aounas: 6 3.c.

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

OO0mas Tpyn0éMKOCTb 1M CHUILTTHHBI 216 216
KonTaktHas pabora 80 22
Jlexuuu (Jlexummn) 32 10
[Tpaktuueckue (IIpakr. pab.) 48 12
CamocrostenbHas padota (CP) 100 185
DK3aMeH 36 9

3.2.ConepxaHue Kypca:

Ne HasBanue Bun yue6HO# paboThl, yac. | @OpMBI TEKYIIETO
TEMBI paszena/TemMsl Jexupn | Tpakr. CP KOHTPOJIS
pao.
o|3]o]3]0]3
1 cemectp
Marpuiipl u 6 | 2 ] > 116 | 30 KonTtponbHas
CHUCTEMBI pabora




2 BBenenue B ananus. KonTponbnas
6 [ 2 | 8 | 2 |16 |30 | pabora; Pemenue
3a1a4y
3 Huddepenunanbao KonTponsHas
€ UCUYHUCIICHUE. 6 | 2 8 2 | 16 | 30 | pabota; Pemenue
3aja4
4 NHurerpansHoe 6121812 116!30 KontponpHas
HCUHCIICHUE pabora
5 OyHKIUU KontponpHas
HECKOJIBKUX pabora
MIEPEMEHHBIX. 6 1 2 12 116130
DKcTpeMyM
(bYHKIMN MHOTHX
NePEMEHHBIX
6 AHanuTuyeckas ) 1 3 > 120 | 35 KonTtponbHas
reoMeTpus pabora
Tema 1. Marpuusl u cuctemsl (OK-6)
Jlexknus.

Marpuupl: onpeaeieHue, KBajJpaTHas MaTpulla, IIaBHAas W TOOOYHAs JMAroHaiH, HyJeBas MaTpHIa,
€IMHNYHas MaTpulla, TPEYroJbHbIM BHUA MaTpullbl. TpaHcroHMpoBaHMe MaTpuubl. Onepanuu Hax
MaTpuLaMu (CI0KEHUE U BBIYMTAHME MATpULl, yMHOXKEHHE MaTpPUIbl HA YUCIIO, YMHO)KEHHUE MATpHI]) U UX
coiicTBa. Omnpenenenue oOparHoil MaTpuiel. OnpeaenuTeny BTOporo nopsaka. OnpenenuTenn TpeTbero
nopsiaka. MeTon TpEyroabHUKOB JUIsl BBIYMCIICHMS OIPEIECIUTEN TPEThEro Iopsaka. BeraucieHue
oIpeaeNuTeNeii BBICIIUX MOPSIKOB: METO/ AIEMEHTAPHBIX MPe0Opa30BaHU, METOJ] PA3JIOKEHUS 10 CTPOKE
win ctonOiy. CoilicTBa omnpexaenurteneil. HeBblpokaeHHble MaTpuilbl. MHHOpPBH n-1-ro mopsiika u
anreOpandeckue JOMoaHeHuss. MuHopsl k-ro mopsaka. Panr marpuubsl. Metos OKaMIISIONIMX MHHOPOB
JUIL BBIYMCIICHUS paHra MaTpuibl. MeToJ 3JeMEHTapHbBIX NpeoOpa3oBaHUM JUIsl BBIYMCICHHUS paHra
MaTpullbl. OKBHBaJIeHTHBIC (mOM0OHBIe) Marpuibl. [Ipucoeamnennas wmarpuma. OOparTHas warpwuia.
Brruncnenue oOpaTHOM Marpuibl C MOMOIIBIO TMPUCOCAMHEHHOW. BhIuucieHne oOpaTHOM MaTpULBl ¢
MIOMOIIBI0 METOAA D3JEMEHTapHBIX IpeoOpa3zoBaHuil. Marpuunble ypaBHeHHs. CHCTeMBbI JHHEHHBIX
ypaBHeHHH. COBMECTHBIE, HECOBMECTHBIE, ONPEACIECHHbIE, HEONPEEIIEHHbIE CUCTEMbl. MaTpuyHasl 3anuch
CUCTEMbI JIMHEHHBIX ypaBHeHHH. Teopema Kponekepa — Kanemnu. OgHOpoAHBIE CHCTEMBI YPaBHEHMI.
Pemienne cucrem nuHEHHbIX ypaBHeHMH. OOmiee pemieHHe cuUCTeMbl ypaBHeHUH. DyHIamMeHTaIbHAas
cucrema pemenuii. Meron Kpamepa. Marpuunslii cioco6. Metox ["aycca.

IIpakTH4eckoe 3aHATHE.

IlpenvepHEBIe 3agaHHT

2 3
1. BRIMHCIHTE OIpeIeHTEnb |1 _2| )

2_Tlpu KakoM 3HAYEHWH COPEIeTHTETE |§ 4‘;“_ 2| PaBeH HVIH?
-2 1
3 Boamcomate onpegemTens | 30 2 1

0 1 0
2 2 1

4 PazmoxmTe onpegemuTent (0 1 —8| mo aneMeHTaM nepeEoil CTPOKH.
3 2 -1

3 —4

51

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. IIvcrs (xg,yp) — pemieHHe CHCTEMEI THHEAHBIX VPaBHEHHI {

2x =5y =1,
T Ilpm xakoM 3HATCHHH CHCTEMA HE HMEeT
ax + 5y = -2

x—3y =1, - .
3yt y=-—1 HAHIHTE X - ¥p-

0 ana cHCTeMa THHEHHBIX VPAaBHEHHH {

pemennii’



3ananus 1J151 CAMOCTOSITEILHOI padoThI.
1. 3amumure matpuilsl A, B u C pazmeproctr 4x4 ¢ nieabiMu KodhpuimeHTamu.

Brruncnure
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 pasmepnoctu 3x3, C pazmepHoctu 4x4.

a) Beruncnure onpenenurenu marpun A, B u C.

0) MHHODBI U anreOpanyecKue TOMOTHEHHUS MaTpUIlbl B.

3. 3agaiiTe YMCIOBYIO HEBBIPOXKACHHYIO MaTpuily A nopsiaka 3x3. Haiinure panr Marpuibl A ¢
MOMOIIbIO MPUBEACHUS K CTYIIEHUaTOMY BHUly. BbIuncianTe npucoeIuHEeHHYI0 MaTPUILy JUJIsl MAaTPHUIIBI A.
Haiinure o6paTHyro MaTpuily K A ¢ TIOMOIIBIO MPUCOSAUHEHHOHN MaTpulibl. Haiinure oOpaTHyro MaTpHIly K
MaTpuIle A ¢ MOMOIIBIO METO/Ia DIIEMEHTAPHBIX MPEe0Opa30BaHMIA.

4. 3apaiiTe 4HMCIIOBYIO HEBBIPOXKICHHYIO MaTpuily B, He paBHyt0 A, nmopsnaka 3x3. Pemnre ypaBHeHUs
AX=B u XA=B.

5. 3agaiiTe HEBBIPOKICHHYIO MaTpUIly A pa3MepHOCTH 4x4, BEKTOp pasmMepHoCcTH 1x4.

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

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

Ne3. Pemnre marpuunoe ypaBHeHue XA=B.
6. Brprunciiennst mpoBephTE B CHCTEME KOMITBIOTEpHOH anreopsl Mathpar

http://mathpar.cloud.unihub.ru

Tema 2. Beenenne B anaaus. (OK-6)
Jlekumus.

OYHKIIMY U UX CBOMCTBA: ompeneicHue (GpyHKIMH, 00IacTh ONMpECIICHHUs] U 00JacTh 3HAUCHUM (YHKITUH,
YeTHOCTh (PYHKIMH, BO3pacTamolue, yObIBarolve, HEBO3pacTalollre, HeyObIBarolie, MOHOTOHHBIE
byHKIMK, nepuoAanueckue (GYHKIHMHM, OorpaHudeHHble (GyHKIMH. OCHOBHBIE 3J€MEHTAapHbIE (QYHKLHUU:
CTENeHHas, MoKa3aTelbHas, JIorapupMuiecKkasi, TPUTOHOMETPUUECKHEe U OOpaTHble TPUTOHOMETPHUUYECKHE
¢byakuun. Cyneprno3uruss (QyHKIAA WM CIOKHAs (QyHKIUsA. OnemeHTapHble (yHKuun. [Ipumepsr
AIIEMEHTApHbIX  (YHKIMI: MHOTOWIEH, palloHaJIbHas GbyHKIMS, UppanuoHaidbHas — (QyHKIuS,
runepoonmmueckue ¢ynkiuu. [Ipenen Gpynkuun B Touke. [Ipenen pyHkumm Ha 6eCKOHEYHOCTH. TeopeMbl 0
npenenbHoM nepexone.  Heompenenennoctu. HekoTopble MeTOABI PacKpHITHUS HEONpEAeTeHHOCTEH.
3amedarespHbIe TIpeAeibl. ACUMITOTHYECKOE cpaBHeHUEe (yHkui. HempepwBHOCTH (yHKIMH. Toukm
pa3pbiBa.

IIpakTnyeckoe 3ansATHE.



IlpumepHEIe 2aganna:
1 Bmc:m*re rrpe:n,em

E.) ].1 —-x+1 ,-) ].l Z2xt—x+10

Pomrpet x"+L 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.

3ananHus 1J151 CAMOCTOSITEILHOI padoThI.

4
y=——
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
g) 1> 0 X )Eo® 2x+1

Tema 3. Inddepennuanbuoe ucunciaenmne. (OK-6)
Jlekumus.

Onpenenenue npou3BogHOU. [Ipou3BomHass CyMMmbl, TpPOU3BEACHUA U 4YacTHoro. IlpousBomHas
aneMeHTapHbIX GyHKUUNA. [lpowsBomHas cnoxHOM ¢yHKIMU. [Ipon3BOmHAs CIIOKHO-TIOKA3aTEIbHOMN
¢bynkuuu. IlpowsBomnas oOparHou ¢yHKMU. I[IponsBomHas ¢yHKIWW, 3aJaHHOW TMapaMETPUYECKH.
[TpousBonHass GyHKIMH, 3aJaHHON HESBHO. leomeTpudeckuid CMbBICT Mpou3BogHOW. KacarembHas k
rpaduky dynkinuu. JuddepeHimman W ero CBA3b C NPOU3BOAHOW. [eomerpuueckuii  CMBICI
mupdepennmana. IlpousBogubie u auddepeHansl  BBICIIMX MOPSAKOB. MeXaHWYECKH  CMBICT
npou3BogHOW. OcHoBHBIE Teopembl auddepennmpoBanusa. MccnemoBanne ¢GyHKIUA W TOCTPOCHHE
rpadukoB. MOHOTOHHOCTh U 3KcTpeMyMbl. Hanbosnbiiee 1 HauMeHbllee 3HaueHUs! (PyHKIUU HA OTpE3Ke.
BoInykinocTs ¥ BOTHYTOCTh PYHKIIUU. ACUMIITOTHI rpaduka.

IIpakTH4Yeckoe 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 1J151 CAMOCTOSITEJIbHOM PadoThlI.

1. Hafiter v' , ecim:

1 x*
y=3+ -7
a)}'=a”.‘c3—”l*.sm('cl+2:c§mg§ﬁgl B) x ¥
0D ) e 12 2)

B) -’ 1’) S

2 Tloctpoute rpadwy GVHEIIHNH
x°
=73

Tema 4. UnTerpasabnoe ucuuncienue (OK-6)
Jlekuus.



Heonpenenennslii naTerpan. OCHOBHBIE ITPUEMBl UHTETpUpoBaHus. HenocpencTBeHHOE MHTErpUpPOBaHUE
no tabnuie. Merox 3aMeHbl NepeMeHHOH. Merox MHTErpupoBaHHMs 1O yacTsaM. IloctaHoBka 3amgadu
MHTEIPUPOBAaHUs B KOHEYHOM BHJE. MHTErpupoBaHHE palUOHAIBHBIX BBIPAXKCHUN: HHTETPUPOBAHUE
MPOCTBIX APOOeH, MHTETPUPOBAHUE PALMOHATBHBIX (YHKIUH. MHTerpupoBaHre HEKOTOPBIX BBIPAKEHHIA,
CoZiepXKallluX paauKaibl. IHTerpupoBaHue TPUTOHOMETPUUECKUX BbIpakeHUH. ONpeneneHHblil HHTerpall.
HecoOcTBeHHBIE HHTETPATBI.

IIpakTn4yeckoe 3ansATHE.

ITpuMepHEIe 3aJaHAS:

1. HaiizuTe Bce nepeooOpaznele dvarmm f(x) = cos3x.

2. YxawmTe Bce BepHBIE VIEep#TeHnd (C — IpoM3E0IEHAT TOCTOSHHAT)
+: [ Blnxdx = 8 [ Inxdx

+ (J(1 —5x%)dx) = 1 — 5x°

= [(x? 4+ 9)sinxdx = [(x? + 9)dx [ sinxdx

- [ d(cosx) = (cosx) + ¢

3. KaxuM HHTErpaaoM onpeJensercs ILIOMams GHIVPEL, H200pakeHHOH HA pHCYHKeT

phy=xt+1
2 1
g1 X

o Jy (U= xdxff (1= x?)dx
L@ —xNdxf] (2 - xH)dx
Ly (1= x)daf (1~ x%)dx
I 4 Ddxf) (x? + 1)dx

4. JanummTe onpeseNeHHEIH HETErPall, BRPasKaiImii IUI0Ia s TPEVIOIEHHKE C BePIIHHAME
(0;0)(0;0). (2;6)(2;6). (0;6)(0;6)

3aganus 1J151 CAMOCTOSITEJIbHOM PadoThlI.

BH‘]I/IC:[HTE HHTETPAEL:
f dx
xI4+1E
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. @®yHKIIUM HECKOIbKHX NePeMEHHBIX. JKCTPeMyM (pyHKIMH MHOTUX nepemeHHbIX (OK-6)
Jlexknus.



[Tonatne QyHKIMM HECKONbKHX NepeMeHHbIX. [paduk dynkuuu. Ilpenen ¢yHKmMM n mepeMeHHBIX.
HenpepsiBHOCTh  pyHKIMH. CBoiicTBa mpenenoB ¢yHKiuu. CBoicTBa HENPEpPBIBHBIX (QYHKIUH Ha
MHOXECTBax: aHayoru teopem Beiiepmirpacca u bonbuano—Komu. PaBHomepHas HenpepbIBHOCTh. Tepema
Kantopa. Yactuele mnpomsBoasble. Jluddepennupyemocts  GyHKIMA  MHOTUX  NEPEMEHHBIX.
Huddepennnan. I'eomerpuueckuif CMBICT YaCTHBIX MPOM3BOAHBIX U auddepenunana. CpoiicTBa
muddepeHnrpyeMbIX QyHKIUI — CBA3b HenpephlBHOCTH U auddepenuupyemoctu. Juddepennuponanue
CJIOKHOM (DYHKLIMHU, MHBapUAaHTHOCTH (opmbl auddepenuunana. [IponsBoanas no 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 HECKOJIBKHUX IepeMeHHbIX. HeoOXxoaumple W JTOCTaTOYHbIE YCIOBHSL.
Cryuyaii 1ByX nepeMeHHbIX. MeTo HauMEeHbIINX KBaapaToB. HesBHO 3a1anHble PYHKIIMK U OTOOpasKEHUSL.
Teopemsl 0 pazpemmMocT. Brranciaenne mpon3BOJHBIX HESABHO 33/1aHHBIX (DYHKIUH. YpaBHEHUS HOPMaJIH
U KacaTenpHOW IJIOCKOCTH K rpaduky (yHKIMU. YCnoBHBIM skcTpemyM. IlpsMoil meTon oTbicKaHHA
YCIIOBHOTO dKCTpeMyMa. MeToa HeomnpeaeneHHbIX MHOKHTeNeH Jlarpamka. HeoOxoaumble u JoCTaTOYHBIC
YCIIOBHSI OTHOCHTEIBHOTO SKCTpEeMyMa. 3ajadya O HAXOXIEHHUM HAaUMEHbBLIETO M HAauOOJIBIIEro 3HAUYEHUS
¢byHKUIMHU B 061acTH.

IIpakTH4Yeckoe 3aHATHE.
1. [TonaTne GpyHKIMM HECKOIBKUX MTEPEMEHHBIX, CITIOCOOBI €€ 3a/IaHusI U U300paKCHHUS.
2. YacTHbIe U TIOJHOE MPHUPAIIECHUS PYHKIMH JBYX IEPEMEHHBIX.
3. YacTHbIE MPOU3BOIHBIE TEPBOTO MOPSJIKA.
4. Ilpou3BoaHbBIE BBICILIUX MTOPSIKOB, CMELIaHHAS IPOU3BOJHAS.
5. YactHble ¥ TTOJHBIN AuddepeHITnab.
6. I'paaguent.
7. AGCOTIOTHBIN SKCTpeMyM (DYHKIIMH JIByX IMepeMEHHBIX. CXeMa onpeeseHus SKCTPEMYMOB.

3agaHus AJ51 CAMOCTOSITEILHOI padoThI.

2
+axy—3
Z:&

1. Hafita obnacTs onpegeneHnd GVHEITHE xty=3

. Haiiti obnacte onpenenenng GvHELIHH Flxy)=+3r+2
3. Hafitk  obmacte  onpedeneHH= VHEITHH H  H200pazHTE e©€ Ha  49epTeke
I b P P
z= 33—z
4. Hafitm H IOCTPOHTE HECKOTIBED TTHHHR OBHA rpadmEa VHEITHH
CTp p P 3

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

bt

=—2,z=0,z=1,z=3_

LA

. Haitte u mocTponTs muemu vpoess rpadexa dvexmm £ = %Y mpu £
CTp ¥p p 3 IpH

OxapakTepH20EaTE CEMEHCIED Flayy=C THHWH VPOEHA H IIOJI0MEHHE IOBEPXHOCTH B
IpOCTPaHCTEE.

6. IlocTponTts mockocTe £ = 2x
2 2
A2 =1 (a=b)
7. T1oCTpOHTE IOEEPXHOCTD, 33JaHAVIO VpaBHeHHeM & & .

8. Haiite npegen dvermmm

2 . .
. xty . sin xy—sin xF
]:I-I*]U x4 ]:I-I*lﬂ AV—X
Q. E.) »—=0 . 6) =1
bm lim F(x, ), lm bm 7(x; »)
10. Hafitu TIOETOpHEIE npedemer F0 0 #=+0p—0 ama
R
r=y
Filx = )
bymzm ety

Tema 6. AnaauTnyeckasi reomerpus (OK-6)
Jlexknus.
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11

Bexkropsl. JIvHelHbIE Ollepaluu HaJx BEKTOpPAaMH, MX CBOWCTBA. JIMHEWHBbIE Onepa LIMHM HAJ BEKTOPAMH,
3aJJaHHBIMHU CBOMMH KoopAuHaraMu. CKalisipHOE IIPOU3BEEHUE JBYX BEKTOPOB U e€ro coiicTBa. dopmyna
JUIsL BBIYUCIICHUSI CKAJSIPHOTO IPOU3BEICHHUs JIByX BEKTOPOB, 3aJaHHBI-MHM CBOMMM KOOpAMHATaMH. YTOII
MeXy BeKTopaMu. BekTopHOEe npousBeneHne BEKTOpoB. OnpenencHue U ycaoBUsl KOMIIZIAHAPHO "CTH TPEX
BEKTOpoB. CMelIaHHOE NMPOU3BEACHNUE BEKTOPOB. JIMHEHAs 3aBUCMMOCTBL BEKTOpoB. Cucrema KoopAauHar
Ha TI0CKOCTH. OCHOBHBIE NOHATHUS. YpaBHEHHE MPSIMOI C YITIOBBIM KOA(PPHUIIMEHTOM. YpaBHEHUE MPSIMOIA,
NpOXOAALIeH dYepe3 MaHHYI0 TOYKY C JaHHBIM YO BBIM KOA(QHUIMEHTOM. YpaBHEHHE MPSMOH,
IpoXoAdAlIe depe3 JBe AaHHble Touku. HopmanmbHOe ypaBHeHue mnpsmMoil. OOmiee ypaBHEHHE MPSMOI.
KoopnuHnars! Touku nepeceueHus npsmsix. Kpussie Broporo nopsiaka. [IoBepxHOCTH BTOPOTo NopsiiKa.

IIpakTn4yeckoe 3ansATHE.

TTprnrepHEre 53 TAEA:

A(-3.5) , B

1. Hame: Touss - 33. Haftry pamey BeEToOpa AB.

2. Hafte cramApHOoe NOpOHSEEIEHHE EBEETOPOE F=-20+b y ‘17:5_5: BCTH  HSESCTHO,
H
=42, P|=8 @& ==
uTO a |5| 1.
3. BeracHmTe, 0VAVT IH EQLIFHEARHEE CTeIVIONIHE ECETOD B P OCTPAHCTE
4 220 %-5.6(2-63).

5} {.'_':.4. -2, ];'ﬂ'_ﬂg - 4;4:|

EL(Z 0.3, W(L 0 EJ
E) 2/,

1 e
N |[_35}{25]|:e.: I’IFYl:E' f|= s L@F5)=

=l o LA

M(t;- 1),

EOTOpaA MpOX0oJHT 9epes TOUEY
. P =2y+yt=3=0
2. TocTporre rpades THEEE, 3303 HE0H VP EHSHITEM ¥ .

1_ 4.0 _
0. TocTporrs rEMepdoTy, 33MAHEVE VPAEHSHIEM X =y =20
10. CocTaEnTs VpaEHeHE MEOHSCTEA TOURE, I7TA EAET0H M3 KOTOPEIX KEAAPAT paccTOANHT 0

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
5’[3; - H]

12 TlocTpoRTe TOUERY P TOTAPHOH CHCTEME KOODIHEIT.

M(3.0,

_I':I H JBYM HEENLITHHEAPHBIM

153.CocraEmTe ypaEHeHM® ILIOCKOCTH 10 TOWUES
EEETOpaM PUL-3).5,(0.-2,6)

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

3ananus AJ51 CAMOCTOSITEILHOI padoThI.
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. 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 — 40 6aioB

KOHTPOJBHBIE Cpe3bl — 3 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. Marpunst 1 | Konrpons 8 CaMocTosiTelbHOE  BBIMIOJHEHHUE 33JaHWid TI0 HWHIWBUAYATHHBIM
CHUCTEMBI Has ouneTam, comepkaiuM 8 3amanuii. Kaxxnoe 3amanue oneHuBaercs B 1

pabota oas.
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2. Beencuue B Kontpons 10 CaMocCTOSTENbHOE  BBIMOJHEHHUE 3aJaHUi IO WHIUWBUIYaIbHBIM
aHaIu3. Hast owneram, copepxkanum 10 3amanuii. Kaxxnoe 3aganue orieHUBaeTcs B
pabora 1 Ganmy.
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 7 CaMOCTOSITEILHOE ~ BBIMIOJHEHHUE 3aJ[aHWid 110 HWHIUBUAYATbHBIM
BHOE Hast owmneram, conepkammM 7 3amannii. Kaxxnoe 3amanue orneHnBaercs B 1
HCUYHCJICHHC. pabora Oaiy.
Pemenne 10 CaMocCTOSTENbHOE  BBIMOJHEHHWE 3aJaHUi IO HHIUBUIYaTbHBIM
3a1a4u(Ko owmneram, conepkammM S 3amannii. Kaxxmoe 3amanue oreHuBaeTcs B 2
HTPOJIbH Oamna.
blIii cpe3)
4. | Uurerpansuoe | KonTpons 10 CaMocCTOSTENbHOE  BBIMOJHEHWE 3aJaHUi IO HHIUWBUIYaTbHBIM
HCUYUCIICHHE Hast owmneram, comepkammM S 3amannii. Kaxxmoe 3amanue oreHuBaeTcs B 2
pabora Oamna.
5. OyHKIUU KonTpons 5 CaMocCTOSTENbHOE  BBIMOJHEHHUE 3aJaHUi IO WHIUWBUIYaTbHBIM
HECKOJIBKUX Hast owmneram, conepkammM S 3anannii. Kaxxnoe 3amanue oneHnBaercs B 1
MIEPEMEHHBIX. pabora Oasy.
OKcTpeMyM
(hyHKIIH
MHOTHX
MIEPEMEHHBIX
6. |Anamurudeckas | Kontpoa 10 CaMmoOcCTOATENIPHOE  BBIIOJIHEHHE 33/aHUil 10 WHAWBUAYaJbHBIM
reoMeTpus bHas ouneram, comepkammM S 3amannii. Kaxxmoe 3amanue oneHnBaeTcs B 2
pabdora(k 6aos.
OHTPOJIbH
blii cpe3)
7. IIpeMuansHBIC OaITHI 20 JloToTHUTEIbHBIE TPEMHUATBHBIC OAJITBI MOTYT OBITh HAYHMCIICHEI:
- TIOCTOSTHHAS aKTUBHOCTH BO BPEMS IIPAKTUICCKUX 3aHATHHA — 10 10
0aJIIoB;
- BBINIOJIHEHYUE TOMOJHUTEILHBIX 3a0anuii — 10 10 6aios;
8. OTBeT Ha dK3aMeHE 30 10-17 GammoB — CTYIEHT PACKPBLI OCHOBHBIEC BOIIPOCHI W 3aJaHUS
OmieTa Ha OIICHKY «yIOBIICTBOPHUTEIHLHOY
18-24 GammoB — CTYIEHT PACKPHLI OCHOBHBIEC BOIIPOCHI W 3aJaHUS
OmieTa Ha OIICHKY «XOPOIIIOY,
25-30 6amIoB — CTYIEHT PacKphll OCHOBHBIC BOTIPOCHI M 3aJaHUS
OwmiieTa Ha OIICHKY «OTITUTHOY.
9. |WupuBuIyanbHBIC 3aaHUS, 70 JloOGop: CTymeHT MOXKeT TWpPEJOCTaBUTh BCE 3a/JaHUs TEKYIIEro
C TIOMOIIHI0 KOTOPBIX KOHTPOJISI 1 KOHTPOJIBHBIC CPE3bl
MOXHO HaOpaTb
JIOIIOJIHUTENbHEIC OalIbl Ha
JK3aMCHE
10. HUroro 3a cemectp 100

HtoroBass omeHka 1O »JKk3aMmeHy BbicTaBisieTcss B 100-0ayibHON 1mikKame W B TPaTUIIMOHHOMN

yeTplpexOamnipHOl  1mKane. IlepeBon

100-6annbHOM  pEeHTHUHTOBOWM OICHKHM 1O JUCIHIUIMHE B

TPaIUIIMOHHYIO YETHIPEX0aITbHYIO OCYIIECTBISIETCS CIEAYIONIMM 00pa3oM:

100-0ajuibHasg cucreMa

TpanuuonHas cucrteMa

85 - 100 6ammoB OTiIn4yHO
70 - 84 Gannos Xoporo
50 - 69 GaiuioB YIOBIETBOPUTEITHHO

Memnee 50

HeynosnerBopurenbHo

13



4.2 TunoBsle OLICHOYHBIE CPEACTBA TEKYILIETO KOHTPOJIS
Kontponbnas padora

Tema 1. MaTpulel ¥ cucTeMBI

Koutpoasnan padora Nel
1. Haitte nponzeenenne gevx Matpun AB u B4, ecnu 370 BosMoEHO.

a=(s o 2)2=( )

. BEIMHCIHTE OIIpefeIuTens MAaTPHIEL 4

1 3 2
A= (4 1 2)
0 -3 1
3. Hatitu MaTpuITy, 00paTHVIO JaHHOH
1 -1 1
A= (2 1 1)
1 1 2
2 5 [
A= (-’-1- -1 5 )
2 -6 —1

. PemmiiTe crcTeMy MHHEHHEIX VPAaBHEHHI MeTOZ0M 00PaTHOH MaTPHIIEL
[2x1 —3x;+x3=0,

]

4. Hafitu panr MaTpHIEL

LA

x,+2x;,— x5 =3,
3x, +5x,=3.
6. Penmite cHcTeMy MTHHERHBX VpaBHEHHE MeToDOoM KpanMepa
2xy — 3x,+tx; =0,
[x1+2x2—x3 =3,
3x, +5x,=3.
7. PemmTe cHCTEMY MHHEAHEBIN VpaEHeHHE MeTogoM [ aveca. Hafitu obmee pemenne. Hafitu
DVHIAMEHTATEHVIO CHCTEMY PeIleHHii.
xy tx,+xy =22,
[Bxl + 2x, + x5 = 47,
xy + 3x, —xg = 18,

Tema 2. BBenenue B aHaimns.
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KonTpoannan pabora Nel.
1. BrermcouTs npegensl GvHEITHIE.
9x5—4x*42
2x?-11x45 ., 2Zx?-11x45
i : lim :
FIT xT-Tx+10° F55 x2-Tx+10°

. sinx
o) lim ———
g a(mtx)
E

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 UCUUCTICHUE.

KouTpoasnas pabora Ned.

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

==5x

_ sl 1
T4 xBH1

4
5)
6)

1
= Etgax —tgx +x,
Ix—1

N
. Hafiti npouzeogHsIe
= (1 + Insinx)?,

y
y
y
2
y
y = 2x,
.
¥
y
y

= arccos

xarctgy x,
— Esin:,r

gt—a""

-

O b de ) b e

. = ctg‘ex.
3. Haiita -

1) x® +arctgle¥) +vix—1) =0,
2) siny =x + 3y

4 s &7 fx =2t —1t%
4. Haiitu Ay {}_‘ 343

5. Haitn 22 y = xcos2
5. Hafitu —— y = xcos2x
- T
6. Hafitn suddepeniman dyurmmn: y = ln%f
32
7. CocTaBHTL VpaBHeHHA KacaTeIbHON H HOPMATH K AHHHH V=x*—x+ 1 B Touke C

abcoHccoi x = —1.
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Tema 4. HTErpanbHOE NCUUCTIEHUE

KourpoatHas paGora Ned
l. BeMHCIHTE HHTSTDATEL

a) [(x% —2x + =) ax: : .
( *‘"x} 0) J-»';;T: e)J (1+“x3"" '
3 ; oex . &) [ e~ xdx:
'"r)’[1+ x* ':[)jirmuir_xdx' )]
3. %) [ sin2xdx; 2 [ (cos= +1)ax: Sl
y &, M) [ xe~%¥du
4.1 J-“*-‘f+1 ) sz—“ﬂ'-l-ai '
- x*+2
- - 2x-1
5.8) [ x%nxdx ; D)fx:_3x+2dx: H)Ix3+x
Vx 1) [ sinxcos2xdx ;
6.0)J 1 +itoax ) j«Eﬁﬁ '
7.v) [ cos®xdx: $) [(e* + 2)3dx.
2. BemmcmHTE HecOOCTESHHEIE HHTSTPATE HIH YCTaHOEHTE HX PacX0IHMOCTE:
)'{Bx]:_ i:Uj-':'*\-:lx*-
3. BeMECTHTE: X X
3) muomane GHTVPEL OrpaHHYeHHOH mapabomauH: y = xT —x+1m y= —xT +3x +
6;

0) IMHHY IVTH EPHECH: ¥ = Inx 0T ToUKH ¢ abcmBECCOH X, =i 0 TOUKH X, = 2.4;
4. BerucmTE 00BEM TEMA, MDOIVICHHOIO EBpaieHHeM EBOEpyT ocH O GErVpEL
ve - - & .
OTpaHHYeHHOH THOepbonol vy = — ocelo OV B opmenE vy = 1By = 6.
X

Tema 5. @yHKIIMN HECKOJIBKUX MIEPEMEHHBIX. IKCTpEMyM (YHKITMA MHOTHX MTEPEMEHHBIX
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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

Tunosblie Bonpockl 3k3amena (OK-6)
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 s 3k3amena (OK-6)

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
E) __sinix ) I+
lim i lim | |
z-o fElx e W2 — 14

4.4. llIkana oueHUBaHUS TPOMEKYTOUHOM aTTeCTALMKI
JleckpunTopsl (YpOBHH) — OCHOBHBIC TIPU3HAKH OCBOCHHUS (ITOKA3aTeIu

Ouenka Kommerenimun
JTOCTHKCHUSI PE3yJIbTaTa)
OK-6 CTyneHT noKa3bIBaeT HE TOJIBKO BBICOKHU YPOBEHb TE€O-PETHUECKHUX
3HAHUI 1o JUCLUIIINHE, HO u IIPOCJIEKNBA-ET
MEXIUCUUIUIMHAPDHBIE  CBA3M.  YMEET  yBS3bIBaTh  3HA-HUA,
MIOJIyYEHHBIE pu W3y4YEHUU Ppa3INYHBIX JUCLHU-TUIVH,
aHAJIU3UPOBATh MIPaKTUYECKUE CUTYallVH, MIPUHU-MATh
COOTBETCTBYIOIIKE pemieHus. OTBET, MOCTPOEH JIO-TMYHO, Marepuall
«OTIHIHOY

U3JIaraeTcs YEeTKO, SICHO, XOPOILIUM SI3bIKOM, apryMEHTHPOBAHO,
YMECTHO HCIOJIb3yeTcsl UH-(hOpMallMOHHbIN Marepuas. Ha Bompocsl
OTBEYAET KparT-Ko, apryMEHTHPOBAHO, YBEPEHO, IO CYILECTBY.
CBoOon-HO opueHTHpyeTcs B ¢opMmynax, Teopemax. JlokaspiBaer
(bUBUYECKUA, TEOMETPUUECKUN , MEXaHUYCCKUN U IKO-HOMUYECKHI
CMBICT TIPOM3BOAHOM. Braneer HaBbIKaMU NPUMEHEHHS 3aKOHOB
MaTeMaTUKe Ha MPaKTHKE.

(85 - 100 6anoB)




OK-6 CTyneHT moOKa3bIBaeT JOCTAaTOYHBIA YPOBEHb MPO(hecCH-OHATBHBIX
3HAHWH, CBOOOJHO ONEPUPYET MOHATHSIMHU, METOJAMH OIICHKU
NPUHSTUS pCLICHUIA, UMeeT Npe/I-CTaBICHUE 0
MEKIAUCIHUIUTMHAPHBIX CBSI3SIX, YBA3BIBACT 3HAHMS, MIOTYUYEHHBIC TIPH
U3Yy4YCHUHM  pA3IMYHBIX  JHCHU-IUIMH, YMEeT aHaJH3HPOBaTh
NPAaKTHYECKHE CHTYAIlMH, HO JIOIyCKAET HEKOTOPBIE MOTPEIIHOCTH.
OTBeT MOCTPO-CH JIOTUYHO, MaTEPHAIl H3JIAracTCsi XOPOIIUM SI3BIKOM,
NpUBJIEKaeTCsl HH)OPMAIIMOHHBIH Y WILTIOCTPHUPOBAH-HBIA MaTepHal,
HO TIpY OTBETE MOMYCKAaeT HEKOTOphIe IOTPEHIHOCTH. Bompockl,
3aJlaBacMble  IPEIMOAaBaTeIeM, HE BBI3BIBAIOT CYIIECTBEHHBIX
3aTpyIHEHUl. 3HaeT BCE OCHOBHBIC DJICMEHTAPHbBIC (QYHKIMU. 3HACT
OCHOBHBIE METOJbl  pELICHUN IpeeNoB, HMHTErpanaoB. Pemaer
THU-TIOBBIC 3aJIa4H.

«XOPOIIIO
(70 - 84 6amioB)

OK-6 CTyneHT moKa3bIBaeT He JOCTATOUHBIA YPOBEHb 3HAHUN y4eOHOTO U
JeKIIMOHHOTO MaTepuasia, HE B TIOJHOM 00b-eMe BIAJeeT
NPAaKTUYECKUMHU HaBBIKAMH, YYyBCTBYeT ce0s HEyBEpEeHHO IpH
aHalM3€ MEXIUCUMIUIMHAPHBIX CBsi3e. B oTBere He Bcerna
IIPUCYTCTBYET JIOTHMKA, apryMEHThbl IIPUBIIEKAIOTCA HEJOCTAaTOYHO
Beckue. Ha mocTaBieHHBIE BOIPOCHI 3aTpyAHSETCS C OTBETaMHU,
MOKA3bIBACT HE JI0-CTATOYHO TIIyOOKHe 3HaHUS. 3HaeT pasfen
JUHEWHOW  an-redbpsl MO  pEIIeHHIO  CHUCTeM  JIMHEHHBIX
anreOpandyeckux ypaBHeHUH. [170x0 pemiaer ocranpHbIe 3a/1auu.

«YIOBJIETBOPUTEIHHO»
(50 - 69 6amnoB)

OK-6 CryneHT moOKa3bIBaeT Cladblii  ypoBeHb MPO(deCCHOHATb-HBIX
3HAHUM, 3aTPYIHSETCA MpPU aHAJIW3€ MPAKTUYECKUX cuTyarui. He
MOKET IMPUBECTH MPUMEpPHI U3 peasibHOM npakTuku. HeyBepeHHo u
JIOTUYECKU HEMOCIIeA0BaTeNIb-HO M3/1araeT Marepuai. HempaBuibHo
OTBEYAET Ha MO-CTaBJICHHbIE BOMPOCHI WIN 3aTPYAHSIETCS C OTBETOM.
He moxer wnanucats ocHoBHBIC dopmynbl. He 3naer teopem. He
MOJKET BBIJCIUTH MEXAUCHUTUITMHAPHBIE CBSA3H.

«HEYIOBICTBOPUTEIHLHOY
(menee 50 6amioB)

5. MeTonnueckue ykazaHusi AJisi 00y4a0IIUXCS 110 OCBOCHUIO M CHUILTHHBI (MOLYJIS)

5.1 MeTtoandeckue yka3aHus IO OPTaHU3aIlMN CaAMOCTOSTEIBHOM PadOThI O0YUYaIOIIUXCSI:

[Ipuctynas K W3y4eHUIO TUCIUIUIMHBI, B MEPBYIO Odepelb OO0ydaromuMmcsi HEOOXOAMMO O3HAKOMHUTHCS
comepxaHueM paboueil mporpammbl nuctuiumabl (PIT[]), xotopas ompexaenser coaepxaHue, o0beMm, a
TaKKe MOPSAIOK U3YUCHHsI U MTPETIOaBaHus yIeOHOM TUCIUILINHEL, €€ pa3/iena, YacTu.

J171 caMOCTOSATENbHOM paboThl BaKHOE 3HaYEHHE UMEIOT paszeibl «O0beM U collepskaHne AUCIUTITMHBD),
«YuebHo-MeTonyeckoe U nHGOpMAIIMOHHOE 00ecieyeHIe TUCIUIUIUHBD U «MaTtepruaabHO-TEXHUYECKOe
obecrnieueHre JUCITUTUIMHBI, TpOrpaMMHOE obecreueHue, MpodecCuoHaIbHbIC Oa3bl TaHHBIX U
MH(OPMAIIMOHHBIE CIIPABOYHBIE CUCTEMBI».

B pazmene «O0veM u copepkaHHE AMCUUIUIMHBDY YKa3bIBAIOTCS BCE pas3leibl M TEMbl H3ydaeMoi
JTUCLMIUTMHBL, @ TAK)KE BUJIbI 3aHATHI U TUTAHUPYEMBI 00BEM B aKaJIeMUYECKHUX Yacax.

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

B paznmene «MarepuanbHO-TeXHUYECKOE OOECIeueHue TUCIUIUIMHBL, TMPOrpaMMHOE oOecreueHue,
npodeccuoHanbHble 0a3bl JaHHBIX U HWH(GOPMAIMOHHBIE CIPAaBOYHBIE CHCTEMBD» COACPKHUTCS IEepeueHb
npodeccruoHanbHbIX 0a3 JaHHBIX U MHQOPMALIMOHHBIX CIIPABOYHBIX CHCTEM, HEOOXOIHUMBIX AJII OCBOCHHUS
JUCIUIUTAHBL.

5.2 PexomeHnanuu o0y4aronumMcs o padore ¢ TEOpeTUYeCKUMU MaTepuaiaMy Mo TUCIUIUINHE

[Tpu u3ydeHnn 1 mpopadbOTKe TEOPETUICCKOTO MaTepraia HeOOXOaUMO:

- IPOCMOTPETH €I1I€ pa3 Nnpe3eHTaruo Jekuuu B cuicteMe MOODLe, moBTOpUTh 3aKOHCIIEKTUPOBAHHBIN HA
JEKUMOHHOM 3aHATUM MaTepuand M JIOMOJHUTh €ro C YYeTOM PEKOMEHJOBAaHHOM JTOMOJIHHUTEIHHOM
JUTEPaTypPhL;




- IIPU CAMOCTOATEILHOM U3YYEHUH TEOPETUYECKONW TEMBI CAENATh KOHCIIEKT, UCIIOJIb3Yysl PEKOMEH/I0BAaHHbIE
B PIT/] ucrounuku, npodeccuoHanbHbie 0a3bl JAHHBIX U HHPOPMALIMOHHBIE CIIPABOYHbBIE CUCTEMBI:

- OTBETUTH HA BOIIPOCHI JJIsi CAMOCTOSATEIILHON PabOTHI, 10 TeMe MpeAcTaBIeHHbIe B myHKTe 3.2 PI1/I.

- TP MOATOTOBKE K TEKYILIEMY KOHTPOJIIO UCIIOIb30BaTh MaTepuaibl (poHna oueHouHbix cpeacts (POC).
5.3 Pexomennaruu 1o pabore ¢ Hay4HOU U yueOHOM IuTepaTypoit

PaGota ¢ OCHOBHOW M JOTOJHUTEIBHOW JIUTEPATYpPOM SIBISICTCS TJIaBHOM (OPMON CaMOCTOSTEIBHOU
paboTel U HeoOXoAMMa MPU TMOATOTOBKE K YCTHOMY OMNPOCY Ha CEMUHApCKUX 3aHATHAX, K Jebaram,
TECTUPOBaHHUIO, dK3aMeHy. OHa BKIIOYAaeT NMPOpPabOTKy JIEKIIMOHHOTO Marepuaja U PEKOMEHIOBAaHHBIX
HMCTOYHUKOB U JINTEPATYPHI 10 TEMATUKE JICKIIUN.

Koncnekr nekuuu 1omkeH coaepxarb pedepaTuBHy 0 3alIMCh OCHOBHBIX BOIIPOCOB JIEKIIMH, B TOM YHCIIE C
onopoii Ha paszMemieHHble B cucteMe MOODLe mpe3eHTany, OCHOBHBIX MCTOYHUKOB W JIUTEPATYpbl IO
Te€MaM, BBIBOJIbI MO KaXKIOMY Bompocy. KoHCIEKT MOXeT ObITh BBHIMOJIHEH B paMKaX pacleyaTKd BbLAAYH
MIPE3CHTAIMI JIEKIINI WKW B OTAEIbHOW TeTpanu mo mpeamery. OH JOKEH OBITh aKKypaTHBIM, XOPOIIO
YUTAeMbIM, HE COJIEPKaTh HE OTHOCAIIYIOCS K TeMe HH(OPMAIIMIO UIH PUCYHKH.

KoHcnekTsl Hay4yHON JIHUTEpaTyphl MPU CAMOCTOATENBHOM MOATOTOBKE K 3aHATHUAM JOJKHBI COAEPKaTh
OTBEThl HAa Kbl TMOCTaBIEHHBIH B TEME BOIPOC, MMETh CCBUIKY Ha MCTOYHUK HHYOpPMALUU C
00si3aTeNIbHBIM yKa3aHUEM aBTOpa, Ha3BaHUS U rofla M3JaHMsl HMCHOJIb3yeMOIl HaydyHOH JHUTepaTyphl.
Koncniekt MoOXeT OBbITh OMOPHBIM (COXEP)KaTh JIMIIb OCHOBHBIE KIIIOUEBBIE IO3UIIMK), HO TPU 3TOM
MO3BOJIIONIMM JaTh TIOJHBIA OTBET IO BOMPOCY, MOXET ObITh NOAPOOHBIM. OOBEM KOHCIEKTa
ONPENEISETCS CAMUM CTYIEHTOM.

B nporniecce paGoThl ¢ OCHOBHOM M JIOTIOJHUTENBHOM JTUTEPATypOl CTYACHT MOXKET:

- JenaTh 3allMCU IO XOIy YTEHHSA B BHJIE NMPOCTOr0 WJIM pPa3BEPHYTOro IIaHa (co3gaBaTh INEpEUYEHb
OCHOBHBIX BOIPOCOB, PACCMOTPEHHBIX B UCTOUHHKE);

- COCTaBJIATHh TE3UCHl (LUTHpPOBaHHE HamOOIee BaXKHBIX MECT CTaTbd MM MOHOTpaduu, KOPOTKOE
U3JI0KEHHE OCHOBHBIX MBICJICH aBTOpa);

- TOTOBUTDH aHHOTAITUH (KpaTKoe 0000IIeHHE OCHOBHBIX BOIIPOCOB PadOTHI);

- co37/aBaTh KOHCIIEKTHI (pa3BEPHYTHIE TE3HUCHI).

5.4. PexoMeH1alilny 110 OATOTOBKE K OTJEIBHBIM 33JJaHUSAM TEKYILEro KOHTPOJIS

ColecenoBanue TpeAnonaraeT OpraHU3aluio Oecelbl IMpernojaBaTesss cO CTYIEHTaMH IO BOIpPOCaM
MPAKTUYECKOTO 3aHATUS C LENbl0 0ojiee OOCTOATENBHOTO BBISBICHUS MX 3HAHUN MO ONpEACICHHOMY
paszmeny, Teme, mpoOieme M T.II. Bce uieHBl Tpynmbl MOTYT y4YacTBOBaTb B OOCYXKICHHH, 100aBIATH
MH(POPMALIUIO, TUCKYTUPOBATh, 331aBaTh BOIPOCH! U T.1.

VYCTHBIE ONMPOC MOXKET TNPUMEHATHCS B pasinyHbIX (opmax: (POHTANbHBIA, WHAWBUIYAIbHBIH,
KOMOMHUPOBaHHbII. OCHOBHBIE KaU€CTBA YCTHOTO OTBETA MOJIIEXKAILETO OICHKE:

- IPaBUJIBHOCTH OTBETA 110 COZIEPIKAHHUIO;

- IOJIHOTA U TITyOMHA OTBETA;

- CO3HATEJIbHOCTh OTBETA;

- JIOTHKA U3JI0’KEHUSI MaTepuana;

- PallMOHAIBLHOCTH MCTIONB30BAHHBIX IIPUEMOB U CIIOCOOOB PELIeHNs TOCTAaBICHHON yueOHOil 3a1auu;

- CBOEBPEMEHHOCTh U 3((HEKTUBHOCTH UCIOIH30BaHUS HAMISAIHBIX MOCOOHMM U TEXHUYECKUX CPEACTB MpHU
OTBETE;

- HCTIOJIb30BaHUE JOTOJHUTEIBHOIO MaTEpUaa;

- pPalMOHAJIBHOCTD UCIIOJIB30BAaHUS BPEMEHH, OTBEJICHHOIO Ha 3a/1aHNE.

YCTHBIM ONPOC MOXKET COMPOBOXKAATHCS MPE3ECHTALMEH, KOTOpas MOATOTABIMBACTCA IO OAHOMY U3
BOIPOCOB MPAKTUUECKOro 3aHATHs. [Ipy BBICTYIUIEHHH C Mpe3eHTaluell HeoOXxonuMo oOpaliaTe BHUMaHKUE
Ha TaKM€ MOMEHTHI KaK:

- COJEp)KaHUE TMPE3CHTALUU: aKTyaJlbHOCTb TEMBI, IOJIHOTA €€ PACKPBITHSA, CMBICIOBOE COAEP)KAHUE,
COOTBETCTBHE 3asIBICHHON TEMBI COJIEPKAHHUIO, COOTBETCTBHE METOAMYECKUM TPEOOBAaHUAM (IIETTH. CCHUIKU
Ha PECYPCBl. COOTBETCTBUE COAECPXAHUS U JIMTEPATyphl), IpaKTUUECKass HApPaBICHHOCTb, COOTBETCTBUE
CoZiepKaHus 3asiBICHHON (opMe, aleKBaTHOCTb UCIIOJIb30BaHUS TEXHHUUECKUX CPEJCTB yUEOHBIM 3a1adam,
IIOCJIEJOBATENBHOCTD U JIOTUYHOCTD IIPE3EHTYEMOT0 MaTepHara;
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- odopmiieHHE Tpe3eHTalMu: 00beM (ONTUMAIbHOE KOJIMYECTBO), IM3aiH (YMUTaeMOCTb, HAJIWYHE WU
COOTBETCTBHE TpapUKd W aHUMAIMM, 3BYKOBOE OQOpMIICHHE, CTPYKTYypUpOBaHHE HWH(POpPMALUH,
COOTBETCTBHE 3asBJICHHBIM TpPEOOBAHUSIM), OPUIHHAIBHOCTH OGOPMIICHHS, 3CTETHKA, HCIIOJIb30BaHHUE
BO3MO)KHOCTH ITPOTPaAaMMHOI Cpe/ibl, COOTBETCTBHE CTaHIapTaM 0(hOpMIICHUS;

- IMYHOCTHBIC Ka4eCTBa: OPATOPCKUE CIIOCOOHOCTH. COOMIONEHHE PErIaMEeHTa, SMOLMOHAIBHOCTD, YMEHHE
OTBETHTb Ha BOIPOCHI, CHCTEMAaTU3UPOBAHHBIE, TITyOOKHE 1 TIOIHbIE 3HAHUS 110 BCEM pa3JiesiaM IpOrpaMMBbl:
- COIep)KaHHE BBICTYIUICHUS: JIOTMYHOCTh H3JIOKEHUS Marepuasna, pacKpbITHE TEeMbl, JOCTYIHOCTb
u3noxkeHus, dPpdexTuBHOCT npuMeHeHus cpeactB  WKT, cmocoObl W  yCIOBHS  JTOCTHIKECHHUS
PE3yABTaTUBHOCTH M I(PGEKTUBHOCTH AJIsS BBIOTHEHUS 3a/ad CcBOed MpodeccHoHaTbHOW WU yueOHOU
JeSITeIbHOCTH, J0KA3aTeIbHOCTh NMPUHUMAEMBIX PELICHUH, YMEHHE apryMEHTHUPOBATh CBOM 3aKJIIOUYCHUS,
BBIBOJIBI.
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6. http://edu.of.ru. - http://edu.of.ru.

7. http://www.ict.edu.ru - http://www.ict.edu.ru

8. becrmarubie onnaitn ypoku 1C:Ilpeanpusitue 8.3 u 1C:IIpeanpusrue 8.2 - http://1c-uroki.ru/
9. bubnuorexa 'OCToB - www.vsegost.com

10. Unpopmanmonnsiii pecype no miardopmel C: Ilpennpusrue 8.2 - http://v8.1c.ru/

11. HarmonanpHbil OTKpBITHIN YHHBEpcUTET « UHTYUT» - http://intuit.ru/

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

Jlng mnpoBeneHus 3aHATHM MO JUCHUIUIMHE HEOOXOIUMO ClIeAyIollee MaTepuaibHO-TEXHUYECKOe
oOecrieueHue: ydeOHble ayqUTOPUM MAJsl TNPOBENCHUS 3aHATHH JIEKIIMOHHOTO M CEMUHApCKOro THIIA,
TPYNIOBBIX W WHAMBHUIYaJIbHBIX KOHCYJbTALMH, TEKYLIEr0 KOHTPOJSA U MPOMEKYTOUHOM aTTecTaluH,
MTOMEIIEHUS 111 CAMOCTOSITENIbHON paboThlI.

VYdeOHbIe ayTUTOPHUN U IIOMEIICHUS ISl CAMOCTOSTEIIFHON paOO0Thl YKOMIUIEKTOBAHBI CIICTIHATH3UPOBAHHOM
MeOeNbI0 U TEXHUYECKUMH CPEJCTBAMHU OOYyUCHHMS, CIIY KAIIUMH JIJIs1 TIPEACTABICHHS YyueOHOW nHbOpMauu
OOJIBITION ayTUTOPHH.

[TomerieHus U1t CaMOCTOSATENILHONW paOOThl YKOMIUIEKTOBAHbI KOMITBIOTEPHOIN TEXHUKOH ¢ BO3MOXKHOCTBIO
MTOAKITFOYEHHUS K ceTh "Unrepuet" 51 obecrieueHneM JI0CTyIa B AIIEKTPOHHYO
MH(POPMALMOHHO-00pa30BaTEIbHYIO CPEAy YHUBEPCUTETA.

Jlist mpoBeeHMs 3aHATHI JICKIIMOHHOTO THITA UCTIONB3YIOTCS HA0OPBI IEMOHCTPAIIHIOHHOTO 000PYIOBaHUS,
o0ecreunBaIIre TeMaTHYECKUE WILTIOCTpaud (ITPOEKTOP, HOYTOYK, SKpaH/ MHTEPAKTUBHAS TIOCKA).

JlunieH3noHHOE IPOrpaMMHOE 00ECIICUCHHE:

Omneparmonnas cuctema Microsoft Windows 10

7-Zip 9.20

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

Kaspersky Endpoint Security ans OusHeca - Cranmaptasiii Russian Edition. 1500-2499 Node 1 year
Educational Renewal Licence

Microsoft Office [Ipodeccronanbhsrii mioc 2007

ITpodeccronanbhblie 6a3bl JaHHBIX U UHPOPMAITMOHHBIE CIIPABOYHBIE CUCTEMBI:
1. FOpaiit: snexrponHo-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. Hayunas snexkrponHas 6nbmuorexka eLIBRARY.ru. — URL: https://elibrary.ru

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

7. IPR BOOKS: snekrponno-6ubnuoreunas cucrema. — URL: http://www.iprbookshop.ru

8. TocymapctBennas mHpopmarmonHas cuctema «HamumonanbHas snexkTponHas Oubmmoreka» . — URL:
https://rusneb.ru

9. Poccuiickas rocynapcrBeHHast 6nbnuoreka. — URL: https://www.rsl.ru
10. Poccuiickast HarmonanbHast oOubmuoreka. — URL: http://nlr.ru
11. CrpaBounas npasoBas cucrema "Koncynsrant matoc". — URL: http://www.consultant.ru

12. TamOoBckast oOnacTHas yHHBepcanbHas HayyHass OubOnmmnoreka um. A.C. Ilymxwuna. — URL:
http://www.tambovlib.ru

13.  VuuBepcurerckas OuOnMMOTEKa OHJIAHH:  AIIEKTPOHHO-OmMOIMoTeyHas cucrema. — URL:
https://biblioclub.ru

14. Dnextponnas 6mdmuoreka PODU. — URL: https://www.rfbr.ru/rfti/ru/library
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15. DnexTponnslit cipaBouHuK «HPOopMEO» . — URL: https://www.informio.ru

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

B3aumoneiictBue mnpenopaBaTenss M CTy[JEHTa B Ipolecce OOy4eHHUs OCYLIECTBISETCS MOCPEICTBOM
MYJIBTUMEMMHBIX, THIIEPTEKCTOBBIX, CETEBBIX, TEICKOMMYHUKAIIMOHHBIX TEXHOJOTHUH, HUCHOIb3YEMBIX B
ANIEKTPOHHOH MH(OPMAIIMOHHO-00pA30BATEILHON CPEie YHUBEPCUTETA.



