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PaGouasi nporpaMmMa qucuMILUIMHBI «MaTeMaTukay paspadoTaHa:

- B cootBeTcTBUU ¢ TpeboBanusimu OI'OC BO — OakanaBpuaT Mo HAmpaBlICHUIO MOJTOTOBKHU
15.03.04 «ABTOMaTu3alysg TEXHOJOTMYECKUX IPOLIECCOB U MPOU3BOJCTBY», YTBEP)KJIEHHOIO NPUKA30M
Muno6puayku Poccun Ne 730 ot 09.08.2021 1.5

- HA OCHOBaHWHM Y4yeOHOro IulaHa OakajgaBpuaTa IO HampapjieHUIO mnoarotoBku 15.03.04
«ABTOMATH3aIlUsl TEXHOJIOTUYECKUX IMPOILECCOB M MPOM3BOJCTBY»  HAINPABICHHOCTh  (IPOQUIIB)
«ABTOMAaTH3allds  TEXHOJOTMYECKMX  IPOLECCOB M IPOMU3BOACTB B  METAJULYpPrU4eCcKOU

IIPOMBIINIJICHHOCTH.

CocraBurenb: K.¢.-M.H., nou. JL.W.I'onuap

PaGouasi nporpamma paccMoTpeHa M 0100peHa Ha 3acefaHuu Kadeapsl Briciield MaTeMaTuku

ot 30.08.2021 r., mpoTokomn Ne 1.

3apenyromuii kadeapoit Briciieit

.0.-M.H., Tpod. A.Il. T"'ocriomapukoB
MaTeMaTHKH b pod Aap

Pa6ouasn InporpamMma corjiacobaHa:

Hauvaneauk otnena
JUIEH3UPOBAHUS, AKKPETUTAIIUN U I0.A. JlybpoBckas
KOHTPOJIS KauecTBa 00pa3oBaHUs

Hauanpauk oTaela METOINYECKOTO

A.1O. PomaHYNKOB
obecrniedeHus yueOHOro mpoiiecca




1. HEJIA U 3AJAYU JTUCHUITJIMHBbI

Heap pucuumiuabl «MaTemMaTHKa»: TpHOOpeTeHHE O0a30BBIX MAaTEMaTUYECKUX 3HAHHM,
CHOCOOCTBYIOIINX YCIEUTHOMY OCBOCHHUIO PA3IMYHBIX KypcoB ((pHU3MKa, TEOpeTHyYecKas MEXaHUKa,
COINPOTHUBIICHUE MATEPUAIOB, MHPOPMATUKA, HAYepTATEeIbHAS T€OMETPHUS U T.JI.) U CMEKHBIX JUCIHUILINH;
o0ecrnieyeHre MOATOTOBKH CTYAEHTOB K M3Y4YEHHIO B IOCIEAYIOIIMX CEMECTpax psla CHelHalbHBIX
TUCIUIUIAH; TPHOOPETEHUE HABBIKOB TIOCTPOCHUST W TPHUMEHEHHUS MAaTeMaTHYeCKHX MOeNel B
WHXCHEPHOU MpPaKTUKE.

OcHoOBHBIE 32124 TUCHUIJIMHBI:

— pa3BUTHE JOTUYECKHX, TO3HABATENBHBIX M TBOPUECKUX CIIOCOOHOCTEH CTYIEHTOB,

— JIOBEJICHHE JI0 TIOHWMAHUS CTYJICHTAaMHU POJIM MAaTEMAaTHKH, KaK s3bIKa HAYKH, IPH W3YYCHHUU
BOIIPOCOB U MPOOJIEM, BOZHUKAIOIIUX B PA3IMYHBIX 00JIACTSIX HAYKU U TEXHUKU.

2. MECTO JUCHUIIJIMHBI B CTPYKTYPE OIIOII BO
Hucnunnuna «MaTemaTuKay OTHOCUTCS K 00s3aTEJIbHOM YacTH OCHOBHOM MPOQeCcCHOHAIBHON

oOpaszoBarelbHONH  TporpaMmbl M0  HampaBieHwtro  noarotoBkn  «15.03.04  Apromarm3anus
TEXHOJIOTUYECKUX  TPOIECCOB W  NPOU3BOJCTB»,  HANMPABICHHOCTh  (Mpodmiib)  MpOrpaMMel
«ABTOMATH3alUsl  TEXHOJIOTMYECKHX  MPOLECCOB M MPOU3BOJACTB B METAJUTYPTrHYECKOM

IIPOMBIIIJIEHHOCTU» U u3ydaercs B 1, 2 u 3 cemecTpax.

3. INIAHUPYEMBIE PE3YJIBTATHI OBYYEHUSA 11O JUCIUIIJIMHE,
COOTHECEHHBIE C INTAHUPYEMBIMMU PE3YJIBTATAMUW OCBOEHUS
OBPA3OBATEJIbHOM ITPOT' PAMMBbBI

[Tpouecc u3ydyeHus AMCUUIUIMHBI «Martemaruka» HampaBieH Ha (OPMUPOBAHHE CIEAYIOLINX
KOMIIETEHIIUN:

@dopmMupyeMble KOMIIETCHIMU

Koa u HauMeHOBaHMe HHIUKATOpAa

Conepanne Kon AOCTHKEHUSI KOMIIETCHIIM U
KOMIIeTeHIIUHN KOMIIETeHIM U
Cnocoben MPUMEHSTH OIIK-1 OIIK-1.1. 3HaTh OCHOBHBIE TIOHSATHUS ¥  3aKOHBI
€CTECTBEHHOHAyYHbIE U €CTECTBEHHBIX HayK
0OIIIenHKEHEPHBIE OIIK-1.2. 3narp, MeTOOBI MAaTEMATHUYECKOrO aHajn3a,
3HaHUA, METO/bI MOJICTTMPOBAHUS U UX MPUMEHEHHE B MpodeccruoHaIbHON

MATEMAaTHUYCCKOIro aHajim3a
n MOACIINPOBAHUA B

JeSITeNIbHOCTH
OIIK-1.4. Ymerb BbIOMpaTb HHCTPYMEHTBI U METOMbI

npo¢eCCHOHATLHON MaTEeMaTHYeCKOro aHajlu3a W MOJEIMPOBAHUS  JUIS
JESTEIBHOCTH HCCIIEIOBaHMS U PEIICHUS IPAKTUYECKUX 3a1a4
OIIK-1.5. Brmagetp HMHCTpyMEHTAaMH M METOJAMH
MaTEeMaTHYECKOr0  aHalu3a M  MOJEIMPOBAaHUSA B

podecCHOHABHOI eI TENbHOCTH




4. CTPYKTYPA U COAEP) KAHUE JUCHUIIJIMHBI
4.1. O0beM TUCHUILINHBI U BBl y4eOHOH padoThI

OOmast TpyJOeMKOCTh JUCHMIUIMHBI «MareMaThkay cocTaBiseT 13 3aueTHBIX CMHHII,
468 akaJeMHYECKUX YaCOB.
Bup yueoHoii pa6oThl Bcero CemecTpbl
4acoB 1 2 3

AyIMTOpHBIE 3aHATHSI, B TOM 4YHCJIe: 204 68 68 68
Jlexumnm (JI) 102 34 34 34
[TpakTnueckue 3anstus (113) 102 34 34 34
CamocrositeqbHas padora cryaenron (CPC), B Tom 156 40 58 58
qucie
[ToaroroBka K NpakKTUYECKUM 3aHSATUSIM 75 13 31 31
PacuetHo-rpaduueckoe 3aganue (PI'3) 36 12 12 12
WuauBuyanpHOE JOMAIIIHEE 3a/1aHue 18 6 6 6
[ToAroToBKa K KOJUIOKBHYMY 27 9 9 9
Buja npomMekyTO4YHO# aTTeCTallMHU - IK3aMeH 108 36(3) | 36(9) 36(9)
O01masi TPy10eMKOCTh TUCIHILIHHBI

aK.yvac. | 468 144 162 162

3ad. en. 13 4 45 45

4.2. Conep:xaHue TUCHMILINHBI

YueOHBIM [UIaHOM NpeaAYCMOTPCHBI: JICKIIUU, TPAKTUYCCKUC 3aHATUA U CAMOCTOATCIIbHAA pa60Ta.

4.2.1. Pa3gessl ANCOUILINHLI H BUABI 3aHATHH

Buapl 3anaTuii
g =
g o 5 g
: S i:
Ne HanmeHoBanue pasjeson & = § E é =
o 2 | =& = S
> = g = =
>3 = = s 0
0 S S o
= O
= s g
o
DJIEMEHTHI JUHEHHON ajareOpsl, BEKTOPHOM aireOpsl U
1. b PRI, p P 42 | 14 | 14 14
AHATUTUYECKON TEOMETPHH.
2. BBenenve B MaTeMaTHUECKUM aHATUS. 18 6 6 6
U HIIMAJIILHOE NCUNCIIEHN KIIUU OHOU
3 Huddepe I oe ucymcieHue GyHKINH OqHO 48 16 16 16
MIEPEMEHHOM.
HMnaTerpanbHoe HcUUCIEHUE KIOUH OJHOU
4, paibt ymicumii o 50 | 16 | 16 18
MIEPEMEHHOM.
nbdepeHIHATBLHOE UCUUCIEHUE KIUH
HECKOJIbKUX TTEPEMEHHBIX.
HNuTerpanbHOE UCYHCIIEHUE KIIUH HECKOJIBKUX
6. P (bynkn 4 | 8 | 8 18
TIePEMEHHBIX.
7. OO0bIkHOBEHHBIE U PepeHInanbHbIe ypaBHEHHUS. 45 14 14 17
8. OnepanoHHOE UCUYNCIIEHHE. 45 10 10 25
9. Paner. 36 10 10 16




HaumeHoBaHue pa3jie/ioB

Bunnl 3ausarnii

Bcero ak. yacos
Jlekuu
3aHATHSA

IIpakTnyeckue

CamocrogaTeLbHasA
padora cTyaeHTa

Bcero:| 360 | 106 | 106

148

[ToxroroBka k sk3ameny| 108

HUroro:| 468

4.2.2.Coaep:xanue pa3iejoB THCHUILIUHBI

n/n

HaumenoBanue pasgesa
JUCHUILINHBI

Conep:xanue JJeKIIUOHHBIX 3aHATHI

TpynoemkocThb
B aK. yacax

1 cemecTp

Pazgen 1

Onpenenurenu U UX cBoiicTBa. Marpuusl u
neiictBus  Hajy Humu. OOparHass MaTpula.
Cucremsl JIMHEWHBIX anreOpanyecKux
YPaBHEHUH U METOJbI UX PEILICHHUS.

BekTopsbl, JIMHEWHBIE oONEpanuy HajJ HHUMHU.
JIunelinas 3aBHCUMOCTD 51 JUHENHas
HE3aBUCUMOCTB BEKTOpOB. IIpoekius BekTopa Ha
ocbk. basuc. CkanspHoe, BEKTOPHOE, CMEIIAHHOE
IIPOU3BEJICHNE BEKTOPOB, UX CBOMCTBA.

VYpaBHEHHs IUIOCKOCTH B  IIPOCTPAHCTBE.
B3anmHoe  pacnonokeHue — IUIOCKOCTEd B
npocrpaHcTeBe.  PaccrosgHue OT  TOYKM 110
IIJIOCKOCTH.

YpaBHeHHUs  HpsAMOM B IIPOCTPAHCTBE.
B3anmMHuoe pacroyioxeHue MIPSAMBIX B
IIPOCTPAHCTBE. B3aumuoe pacroJioKeHue
MPSAMOM U TUIOCKOCTHU B MPOCTPAHCTBE.

VYpaBHEHMsT NpPAMOM Ha IUIOCKOCTH. YTOI
MEXIY NPSIMBIMH. YCIOBHS MapajuIeIbHOCTH U
NEPHEHANKY-JIIPHOCTH IPSAMBIX Ha IUIOCKOCTH.
KpuBsle BTOpOro nopsiaka.

14

Paznen 2

Yucnossle MHO’KECTBA. AbcomoTHas
BennurHa. OyHKIMS, 00J1aCTh €€ onpeneaeHus U
crocoObl 3amaHusi. OCHOBHBIE 3JIEMEHTapHbIE
GyHKIHIH.

YucnoBast  mocienoBaTeslbHOCTh.  [Ipenen
YHCIIOBOU MOCIE0BATEIBHOCTH. [Ipenen
¢ynkunu. OrpaHudeHHbIE W HEOrpaHHMYCHHBIE
byHKIMHA, OECKOHEYHO Majibie U OECKOHEYHO
Oompuie  GyHkuH. OCHOBHBIE TEOPEMBI O
npeaenax  Qynkmuu. IlepBeiii  u  BTOpOH
3aMeyaTeIbHble IpeJIeNbl, 4HCIIO €.




n/n

HaumenoBaHue pasjgesia
AUCHHILIMHBI

Conep:kaHue JeKUMOHHbIX 3aHATHI

TpyroemkocTb
B aK. yacax

'unepbonmaeckne QyHKINU.

HenpepsiBHOCTD yHKIIMK B Touke. CBOWCTBA
byHKIHH, HETNPEPBIBHBIX B TOUKE.
HenpeppIBHOCT, ~ d7eMEHTapHbIX  (QYHKIUH.
Knaccugukamuss Touek paspeiBa. CBoiicTBa
GyHKIMI, HENpepbIBHBIX Ha  MPOMEXKYTKE
(treopemsbl Komu, Beitepiirpacca).

Paznen 3

[TpousBogHast GyHKIHMH, €€ FeOMETPHUUECKHI
CMBICIL. [IpaBuia g depeHIpOBaHuUS.
[Ipou3BogHast CIOXHOW M 0OpaTHON (GYHKITUH.
HuddepenuupoBanne  GyHKIHUH, 3aJaHHBIX
napamerpuuecku. uddepenunan GyHKIUH.

OcHOBHBIE TEOpeMBbl  H(epeHITHATHHOTO
ucuncnenus. [Ipoussoausie u nuddepeHuanb
BeIcIINX  mopsakoB. [IpaBuno  Jlomurans.
@®opmyna Teinopa ¢ OCTaTOYHBIM WIEHOM B
dbopwme Jlarpanxa.

YcnoBus MOHOTOHHOCTH byHKIHH.
HeoOxomuMoe W J0OCTaTOYHOE  YCIIOBHS
KCTpeMyMa.  BBIMYKIOCT W BOTHYTOCTh
KpHUBOI. ACHUMIITOTBI. O6mas cxema
uccienoBaHusl (QYHKIMM W TIOCTPOCHHUS €€

rpaduka.

16

Hroro 3a cemecTp

36

2 cemecTp

Pasnen 4

[TepBooOpaznas. HeompeneneHHblii HHTETpai
u ero cpoiictBa. Tabmuua HeONpeaeaeHHbIX
WUHTETPAJIOB. Henocpencreennoe
WHTErpupoBaHue. MeToabl 3aMeHbI IEPEMEHHON
" MHTETPUPOBAHUS o 4acTIM B
HEONPEIEICHHOM UHTErpase.

Anrebpanueckue MHOrowieHbl. PaznoxeHue
palMoOHANBHBIX  ApoOedl  Ha  MpocTeuIune.
WHTerpupoBaHue palMoHaIbHBIX JpOoOei.

OnpeneneHHbld MHTETPal U €ro CBOMCTBA.
WHuTerpan ¢ mepeMeHHbIM BEPXHUM IIPEIEIIOM.
Teopema  bappoy.  ®opmyna  HsroroHna-
JleiiGHua. MeToibl MHTETPUPOBAHUS MO YaCTAM
M 3aMEHbl NIEPEMEHHOM B  ONPENEICHHOM
uHTerpasie.  ['eoMerpuueckne  NPUIIOKEHUS
OTNpe/IeIECHHOr0 HHTerpajga (B JAEKapTOBBIX U
HOJISIPHBIX KOOPJIMHATAX).

16

Paznen 5

@OyHKIMM HECKOJIBKUX MepeMeHHbIX. O0acThb
onpenenenusi. IloBepxHoctu 2-ro  mopsaka.
IIpenen byHKIUN 2-x IIEPEMEHHBIX.
HernpepsIBHOCTS. YacTHple  NIPOU3BOJHBIE.
CrnoxHas QyHKIMS HECKOJIBKUX ITEPEMEHHBIX, €€
muddepentmponanue. IlpousBonHas HesBHOU
¢ynkunu.  I'pagueHT,  npou3BoxHAas IO
HanpasieHuto. KacarenbHasi NIOCKOCTh U

12




n/n

HaumenoBaHue pasjgesia
AUCHHILIMHBI

Conep:kaHue JeKUMOHHbIX 3aHATHI

TpyroemkocTb
B aK. yacax

HOpMaJlb K MOBEPXHOCTH. YactHbie
npou3BoJgHbIe U auddepeHanbl  BBICIIUX
MOPSIIKOB

Pasnen 6

JIBOMHOM W  TPOWHOM  HHTErpalibl, UX
CBOMCTBA,  BBIUMCICHHME B  JEKapTOBBIX
KoopauHarax. llunuHapuyeckue KOOpPAUHATHI.
[TpuioskeHNs KpaTHBIX MHTETPAJIOB.

HToro 3a cemecTp

36

3 cemecTp

Paznen 7

duznyeckue  3agaud, —OPUBOJALINE K
NOHATHIO  AU(PPEpPCHINATHPHOTO  yPaBHEHUS
(AY). OcHoBHBIE MOHATHS: MOPSIIOK YpaBHEHHUS,
gacTHOe U oO1ee pemeHus, 3agada Komm. JIY ¢
pa3ieieHHbIMU u pa3IeNaIOIUMHUCS
nepeMeHHbIMU. OnHOpOogHOE U JuHeiHoe Y
10570):10y0) MOPSIKA. HuddepenunansHbie
ypaBHEHHsT 2-TO  TIOPSJKa, JIOIyCKAroIine
MOHIKEHUE TOPSAKA.

Jlunetinpie nuddepeHnmanbHbIe  ypaBHEHUS
2-T0 MopsIKa c MTOCTOSIHHBIMU
Kod(urmentamu. YpaBHEHHUSI C TIPABOM YaCThIO
CHeNHaIbHOIO BUJIA.

14

Pasnen 8

[Tonsarne opurnnana. Marerpan Jlamnaca.
[IpeoOpazoBanue Jlammaca u ero CBOKMCTBA.
OcHoBHbIE TEOPEMBI ONEPALIMOHHOT O
HCYUCIICHMUS.

N300paxeHus: OCHOBHBIX  3JIEMEHTapHBIX
¢ynkuuii.  OnepaTopHbII  METOJ  pelIeHHs
JTUHEHHBIX IuddepeHalbHbIX ypaBHEHUN C
MNOCTOSSHHBIMU ~ KO3()(UIIMEHTaMU U CHUCTEM
TUHEHHBIX  Iud@epeHranbHbIX  YpaBHEHUH.
WHurerpan Hroamens. [Ipunoxxenus
ONEPALMOHHOIO HCYUCIICHUSI.

10

Pa3znen 9

UYucnosblie psaapl. CXOAUMOCTb U CyMMa psija.
Heobxomumoe ycnoBue cxogumoctr. OCHOBHBIE
MPU3HAKU CXOJIUMOCTH YHUCIIOBBIX PSJIOB.

Crenennsie psanpl. O0MacTb  CXOIUMOCTH
CTENEHHBIX pAnOB. PaznoxxkeHue ¢GyHKIMA B
CTENeHHble psanbl. [IpuMeHeHue CTeneHHbIX
PSAAOB B IPUOIMKEHHBIX BBIUMCICHHUSIX.

10

Hroro 3a cemecTp

34

Hroro:

106

4.2.3. IlpakTn4yeckune 3aHATHS

n/n

Paznen

TeMaTuka NPAKTHYECKUX 3AHATHI

TpynoemkocTh
B aK. yacax

1 cemecTp




1 | Pasmenl DJIeMEHTHl JIMHEWHOW anreOphl, BEKTOPHOW anreOpsl U 14
AQHAJIMTUYECKON TeOMETPUHN
2 Pasznen 2 BBenenue B MaTeMaTHYEeCKHUI aHAIIN3 6
3 | Pazmen 3 Hubdepennmansaoe  ucuuciaeHue  QyHKIUHA — OJHOU 16
NepeMEeHHOMN
HTtoro 3a cemectp 36
2 cemecTp
4 | Paznen 4 WuTterpanbHoe ncunciaeHne GyHKIUN OJJHON mepeMeHHON 16
5 | Pazgen 5 Huddepernmansaoe wucyucieHne (QyHKIUNA HECKOIBKUX 12
MIEPEMEHHBIX
6 | Pazmen 6 WuterpanpHoe  ucyuciaeHne  (QYHKOUHA  HECKOJIBKHX 8
MIEPEMEHHBIX
HTtoro 3a cemectp 36
3 cemecTp
7 | Pazmen 7 OO0bIKHOBEHHBIE AU (PepeHInaTbHbIC YPaBHEHHS 14
8 Pa3gen 8 OnepaimoHHOE UCYUCTICHUE 10
9 Pasnen 9 YuCIIOBBIE M CTETICHHBIC PSIIIBI 10
Hroro 3a cemectp 34
Hroro: 106

4.2.4. JladbopaTtopHbie padoThl
JlaboparopHblie pabOThI HE TPETYCMOTPEHBI.

4.2.5. KypcoBbie padoThl (IPOEKTHI)
KypcoBbie paboTh! (IPOEKThI) HE MPEAYCMOTPEHBI.

5. OBPA3BOBATEJIbBHBIE TEXHOJIOI' A

B xone 00ydeHust mpuMeHSIOTCS:

Jlekuum - SIBISIIOTCS OJHUM W3 BOXHEUINMX BHUJIOB YYEOHBIX 3aHATHH U COCTABIISIOT OCHOBY
TEOPETHUYECKOI MOTOTOBKH 00YUJarOIIHXCS.

Ileny TEKIMOHHBIX 3aHSATHH:

- 1aTh CHUCTEMATHU3UPOBAHHBIC HAy4YHBIE 3HAHWS MO JUCIUIUIMHE, AKIIEHTHPOBaTh BHUMAaHUE Ha
HanboJIee CI0KHBIX BOMPOCAX AUCIUTUTAHBL,

- CTUMYJIMPOBaTh AKTUBHYIO [IO3HABATENBHYIO AEATEIHHOCTh OOYYAIOIIMXCS, CIIOCOOCTBOBATH
(hOpMUPOBAHHIO UX TBOPUYECKOTO MBIITUICHUS.

IIpakTnyeckue 3ansaTus. Llenu npakTHUECKUX 3aHATHN:

-COBEPIIICHCTBOBATh YMEHHUS M HABBIKU PEIICHUS MPAKTHIECKUX 33/1a4.

['maBHBIM cofiep>KaHHEM 3TOTO BUA YYEOHBIX 3aHITHH sBIsieTcs paboTa KaKAoro o0ydaromerocs mo
OBJIQ/ICHUIO TIPAKTUIECKIUMU YMEHUSIMH U HaBBIKAMU TIPOPECCUOHATIBHOMN IeATEIEHOCTH.

KoncyabTanum (TeKylas KOHCYIbTaIHs, HAKAHyHE SK3aMeHa) SIBIISICTCS. OAHOM 13 (OpPM PYKOBOJICTBA
y4aeOHON paboTol 00ydJaromuxcs M OKa3aHWs WM IOMOIIM B CAaMOCTOSTEIbHOM HM3yYeHHH Marepuaja
JCITUTIINHEI, B TUKBUIAIIUHA UMEIOIIUXCS TPOOETOB B 3HAHUSIX, 33/I0JDKEHHOCTEH 10 TEKYIIUM 3aHSTHSIM, B
MOJITOTOBKE MUCHhbMEHHBIX Pa0OT (ITPOEKTOB).



Tekymine KOHCYNIbTalMM MPOBOSTCS TMperojaBaTesieM, BEAYIIUM 3aHSATHS B Y4eOHOU Tpymre,
Hay4YHBIM PYKOBOJMTEIEM U HOCST KaK MHAUBUIYaJIbHBIN, TAK ¥ TPYIIIOBOM XapakTep.

CamocrosiTeJibHAsi padoTa 00y4yaromMXcsl HampaBjeHa Ha YIIyOJICHWE M 3aKpelUieHWe 3HAHUM,
MOMYYCHHBIX HA JICKIUSX W JPYIHX 3aHSTUSX, BBIPAOOTKY HABBIKOB CaMOCTOSITEIBHOIO AKTHBHOTO
MIPUOOPETEHUs] HOBBIX, JOMOJHUTENbHBIX 3HAHUM, MOATOTOBKY K MPEACTOSIIUM Y4eOHBIM 3aHATHSIM U
IIPOMEXYTOYHOMY KOHTPOJIIO.

6. OMEHOYHBIE CPEACTBA IS TEKYIIEIO KOHTPOJISI YCHEBAEMOCTH,
IMPOMEXYTOYHOU ATTECTALUHA 110 UTOI'AM OCBOEHUA TNCHUIIJINHBI

6.1. OueHoyHbie CcpeACTBA [JIsi CAMOCTOSITEJBLHOH PadoTbl M TeKYLIero KOHTPOJIs
ycneBaeMoCTH
Paszoen 1. Dnemenmot aunetinou aneedpvl, 6eKMOPHOU aneedpul, U AHATUMUYECKOU 2e0Mempuu
1. Meton Kpamepa.
2. Meton I'aycca.
3. CkansipHO€e, BEKTOPHOE M CMEIIaHHOE MTPOU3BEICHNE BEKTOPOB.
4. KpuBble BTOPOro nopsijka.
5. [IpsiMble U MIIOCKOCTH B MIPOCTPAHCTBE.
Paszoen 2. Beeoenue 6 mamemamuyeckuii anaius
1. DnemenTtapHbie GYHKIIUU U UX TPapUKU.
2. beckoHeYHO Malible 1 OECKOHEYHO OOJIbIITNE TICPEMEHHBIC
3. [Ipenen nepeMeHHOM.
4. HenpepbIBHOCTD (DYHKITHIA.
5. Teopembl 0 HEMIPEPHIBHBIX (YHKITUAX.
Pa3zoen 3. Jlugpgepenyuanvroe ucuucnenue ynxyuti 00HoU nepemenHol
[TpousBonHas u quddepeHuna.
[TpaBuna nudpepeHurpoBanus.
Teopemsl aAuddepeHInaIbHOT0 HCYUCIICHUS.
3agaun ONITUMU3AIIH.
HccnenoBanue QyHKINA.
Pa3()eﬂ 4. UnmeepanvHoe ucuucienue Qynkyutl 00HOU nepemeHHouU
[TepBooOpa3Has 1 HeollpeIeJIeHHbIN HHTETPall.
MeTo/1bI HHTETPUPOBAHUS.
OmnpeeneHHbIil HHTETpaj U €r0 BHIUYHCIICHHE.
[TpuMeHeHHs OTpeIeIeHHOTO HHTETpaa.
HecoOcTBeHHbBIE HHTETPATBL.
Pa3()ejz 5. luggepenyuanvroe ucuucnenue yHKyuti HeCKOIbKUX NEPEMEHHbIX
YacTtHble MPOU3BOIHBIE U AU(depeHIna.
I'panueHT.
DKcTpeMyMbl (YHKITUH IBYX MTEPEMEHHBIX.
3aauyn ONTUMH3AIUH.
MeTo1 HaMMEHBIIIUX KBAJPATOB.
Pa3()e/z 6. Humezpanvhoe ucuucienue QyHKYul HeCKOIbKUX NEPEMEHHbIX
JIBOIHOM MHTETpall U €r0 BHIYHCICHUE.
TpoWHOM MHTErpall U €r0 BEIYHUCIICHHE.
[TpunoskeHne KpaTHBIX UHTETPATIOB.
KpuBonuHelHblii HIHTErpall BTOPOTO poja.
He3aBucuMOCTh OT TyTH KPUBOJIMHEHHOTO MHTETpajia BTOPOro poja
Pa3()e/z 7. ObvikHOBeHHbIE U heperHyuanbHble YPasHeHUs
1. JuddepeHunansHbie ypaBHEHUS IEPBOTO MOPSIKA U METOBI UX PEIICHUSI.
2. Jluddepennuanbable ypaBHEHUS BTOPOTO MOPSJIKA, TOMYCKAIONINE TOHWKEHUE TIOPSIKA.

UAWNPETOAONRTOA®NE
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4.

5.

Onuoponansie nuddepeHraIbHbIe ypaBHEHUS BTOPOTO MOPSAKA U CBOMCTBA UX PEIICHUMN.
OpHoponubie  auddepeHnnaIbHble  ypaBHEHUS BTOPOTO TMOPSIKA C  TOCTOSITHHBIMHU
koa(urmeHTamu.

Heonnoponusie auddepeHnnanbable  ypaBHEHUS BTOPOTO TOPSAKAa C  TOCTOSITHHBIMHU
K03 UIIMEHTaMH U CIICIUAIIBHON MPaBOil YacCThIO.

Pa3zoen 8. Onepayuonnoe ucuucnenue

1.

2.
3.
4

5

OpuruHanbl 1 U300paKeHUsI.

Teopembl 00 OpuUTHHATIAX U U300PAKCHHSIX.

N300paxeHusi OCHOBHBIX 3JIEMEHTAPHBIX (YHKITHIA.

Pemenune nuHEWHBIX audQepeHIIMANbHBIX ypaBHEHUH BTOPOro TOPSAKA ONEPalliOHHBIM
METOJIOM.

[Ipunoxenus oneparmoHHOT0 UCYUCIICHUSL.

Pazoen 9. Paowl

©CoNoOR~WNE

UYro Takoe cymma psifia, OCTaToK psaa?

Cdopmynupyiite HeOOXOAUMBII MPU3HAK CXOJIUMOCTH.
CdopmynupyiiTe Mpu3HAKH CPaBHEHUS.

Cdopmynupyiite npusnak [lanambepa.

ChopmynupyiiTe pauKaIbHBIN 1 HHTETPATBHBIN pru3Haku Koy,
Jaiite onpenenenre abCONMIOTHON U YCIOBHOM CXOJIMMOCTH psifa.
Cdopmynupyiite npusHak JIeiiOHUIIA 1151 3HAKOYESPETYFOIIUXCS PSIOB.
CremneHHbI€ PSAAbI M UX CXOAUMOCTD.

Paznoxxenne QyHKIUI B CTETICHHBIC PSIBL.

6.1.1. [IpumepHoe pacueTHO-TpaduUecKoe 3a1aHuE

Tema «dnemenmoi 1uHelHOU aneeOpvLy

3adanue 1. Pemnth cucreMy ypaBHeHHM MeTonamu Kpamepa u ["aycca.

6X+5y+2z=5,
3X—-2y+5z=1,
4x -3y +7z2=2.
3aoanue 2. BBMUACIHATH ONIPEIEIUTEN:
5 0 4 2
1 -1 2 1.
4 2 0
1 11

3adanue 3. Haiitn matpuiy C = ATB — 2E, ecrn

7 2 0 0 2 3
A=|-7 -2 1| B=|1 0 -2
1 1 1 31 1

Tema «Hccnedosanue ¢ynkyuu u nocmpoeHue ee epaguxax

3aodanue 1. TIpoBecTH MOIHOE HccaeI0BaHUEe GYHKIUN U MOCTPOUTH UX TpauKu:

X2 +2x—7 e*
=—. 2. Y= . 3. y=3x-2Inx.
X*+2x-3 Y=o ox Y

1.y



3adanue 2. Haiitn HambOombplliee W HAaWMEHbIEEe 3HaYeHWs (YHKIMH Ha 3aJaHHBIX OTpE3Kax:

10x+10
XY 112].
y X2 +2X+2 -12]

3adanue 3. BypoBas BBIIIKa pacIioyioyKeHa B 1ojie B 9 kM oT Oivkaiiiel Touke Ha 1mocce (mocce
npssmonuHeitHoe). C  OypoBOMl HaJ0 OTNpPaBUTh Kypbepa B  HACENEHHBIM  MYHKT,
pacIooKEHHbIN MO mocce B 15 kM OT ynomsiHyTol Toukd. CKOpOCTh Kyphepa Ha BEJIOCHUIIEE
mo mojito § km/gac, a mo mocce 10 km/gac. K kakol Touke mIocce eMy HaJlo €XaTh, YTOOBI
JIOCTUYb HACEJIEHHBIN MYHKT B KpaTyaiiiee Bpemsi?

6.1.2 IlpuMepHbIe BAPHAHTHI HHAUBUIAYAJbHBIX JOMAIIHUX 3aaHUI.

Tema «Ananumuueckas eceomempus Ha NIOCKOCMU U 8 NPOCMPAHCIEE»
3aoanue 1. Haiiti paccTtossHue OT TOUKH Mo 10 TUIOCKOCTH, MPOXOSIIEH Yepe3 TPU TOUKH
M1, M>, M3,
Mz (1; 1; - 1), M2 (2; 3; 1), M3 (3; 2; 1), Mo(-3; - 7; 6).
3aodanue 2. Haiitu yron Mexmy miockoctssmu X + 2y —2z2—-7=0, x+y—-35=0.
3aoanue 3. HanucaTh KaHOHUYECKUE YPABHEHHS TIPSMOM, 3aJJaHHON KaK IMEePECeUCHUE IBYX
miockocteit: 2X—3y—-22+6=0, x—-3y+z+3=0.
3aoanue 4. HaliTi TOUKY 1epecedeHUst IPSIMOM U TUIOCKOCTH.
X=7_ y-3 z+1
3 1 -2
3adanue 5. Haiitu Touky M’ , cummerpuunyio Touke M (— 2; 0; 3) OTHOCHUTENIBHO MIOCKOCTH
2x—-2y+10z+1=0.
3adanue 6. TlpuBecT K KaHOHWYECKOMY BHUJy YPaBHEHHS BTOPOTO IMOPSIKA U MOCTPOHUTH
KpHUBBIE:
1. X?+6y%+2x+12y-2=0; 2. 9x2-25y2-18x-100y-316=0; 3. y2-6x-4y-12=0.
3adanue 1. ITocTponTh KpUBYIO, 33JJaHHYIO B HOJISIPHBIX KOOPAWHATAX, U 3aTE€M IMOIY4YUTh €€
KaHOHMYECKOE YPaBHEHUE B IEKApPTOBBIX KOOPAMHATAX

2
= 1405sin o

2X+y+7z-3=0.

Tema « ObvikHOGEHHbIE QU DepeHyuanbHble YPABHEeHUS)
3adanue 1. Pemuts 3anauy Komu:

2xdy—(1+4y2)dx:0, Xg =7/12, yg =-Y2;

3adanue 2. Peminth nuddepeHnmanbHble ypaBHEHHS IEPBOTO MOpsAKa:

a) xy’:y(1+lny); 6) y,+1+2xy:1_
X X
3adanue 3. Pemuth nuddepeHnanbHbie ypaBHEHUS BBICIINX MTOPSAKOB:
a) xX*y" +x%y' =1, 6) y" -5y’ + 6y =C0S X +Sin X.

6.1.3 Bonpochkl 17151 NOATOTOBKH K KOJIJIOKBHYMY

Tema «/lunetinas aneebpa u 6ekmopHas aneeopay
Matpuna. Pa3smep (pasmepHoctb) matpuilel. [IpsmoyroneHas matpunia. KBaapaTHas marpuia.
I'maBHast nuaroHasnb mMaTpuubl. TpeyronapHas marpuia. JnaroHanpHas Marpuina. EauHuyHas maTpuia.
HyneBass matpuma. TpaHcrmoHupoBaHHasi MaTpulla WM TpPaHCIOHUpoBaHME Marpulbl. CrokeHue
(BpIunTaHKME) MaTpHUIl M ero cBoiicTBa. CorylacoBaHHbIE MATPHIBI. YMHOXeHHE marpuil. OmpeneneHue
pPa3MEpHOCTH MAaTpUIlbl, MOJy4YaeMOM B pe3yibTaTe Mpou3BeleHUs JByX MaTpuil. I[lepectaHoBouHBIE
Matpuubl. CummeTpuyeckas marpuna. [IpotuBomnonoxubie MaTpullsl. Bo3Benenne MaTpuilsl B CTENIEHb



Omnpenenurens Marpuiibl. CBoicTBa ompenenuTenst (0COOCHHO Te, KOTJa OINpeCIUTENb pPaBeH
HYJI0 M MeHseT 3Hak). [IpaBuiio BbIYMCIIEHUS ONpeNeNuTeNss BTOporo nopsaka. [IpaBuna BeluucieHUs
OIpeNIeNIUTeINIs TPeThero nopsiika. IIpaBuiia BBIYMCIECHUS ONpPENENUTENs YeTBEPTOro U 0ojiee BBICOKHMX
MOPSIAKOB. BbluncCiieHUE OmpenenuTens TPEYroJbHOW WIM JHArOHaJIbHOM MaTpulbl. BeIpoxkaeHHas
matpunia. HeBwlpoxnenHass Mmatpuna. Ilonatue MuHOp. Anrebpanueckoe pomnosiHeHue. Coro3Has
(mpucoenunennas) marpuma. ObparHas MaTpua. Y cJIoBUE CYIIECTBOBAHNE OOPATHON MAaTPHIIBI.

OneMeHTapHble MpeoOpa3oBaHMsl MaTpull. OKBUBAJIEHTHbIE MaTpuipl. CucremMa JMHEHHBIX
ypaBHeHul. PelieHne cucTeMbl JMHEHHBIX YpaBHEHHMW. Martpuma CUCTEMBl JIMHEHWHBIX YpPaBHEHMM.
Pacmmpennas marpuiia cucTteMbl JIMHEHHbIX ypaBHeHuU. Panr matpuisl. Teopema Kpamepa. IIpaBuiio
Kpamepa pemeHus CUCTEMBl JIMHEHMHBIX YPaBHEHHH. YCIIOBHE CYIIECTBOBAHUS PEUICHUS CHUCTEMBI
JMHEHWHBIX ypaBHeHUH. ba3ucHble U cBOOOAHbIE IEPEMEHHBIE.

[Tonsitue BekTopa. Koopaunarsl BekTopa. nmuna (Moayns) BekTopa. Hampapisionire KOCHHYCHI
BEKTOpa, UX cBOMCTBO. KommmHeapHble BEeKTOph! (ONpejeieHue, Kak OINpelesinTh). PaBHbIE BEKTOPHI.
KomiianapHele BeKTOphl (OmIpeesieHue, Kak ompenenuTs). [lepneHaukymnspHble (OpTOroHalbHbBIE)
BEKTOpHl (OmIpezeseHne, Kak ONpeAeiuTh). Yros Mexay Bekropamu. Cymma BeKTOpoB (MpaBuiia
TpEyrojbHUKAa M MapajjielorpaMma, d4epe3 KOOpAMHATHI BeKTopa). PasHocTh BekTOpoB (mpaBuia
TPEeyrojibHUKa M IapajuiesorpaMMa, 4yepe3 KOOpAMHAThl BEKTOpa). YMHOXKEHHE BEKTOpa Ha YHCIO
(onpenenenue, ¢popmyna uepes koopaunatel). Ilomstue opra. Optel |, j, k Ocell NIPAMOYrOIbHOM

cucreMbl KoopanHaT. CKaJsipHOE NMPOU3BEICHHE BEKTOPOB (OIpeaesieHne u popMyna yepe3 KOOpIMHATHI
BEKTOpa), €ro cBoicTBa. DU3MUYECKUN CMBICH CKaJsIpPHOTO MPOM3BENCHHUS BeKTOpoB. CKalspHOe

nponssenenne BekTopos i, j (i, kK mmm j, k). BexropHOoe mpousBeneHHE BEKTOPOB (ONpEIeNCHHE U
dopMmyna depe3 KOOpPAMHATHI BEKTOpAa), €ro CBOMCTBA. [eomerpuyeckuid W (UBUYECKHH CMBICI
BEKTOPHOTO MPOM3BEICHHS BEKTOPOB. BEKTOPHOE IPOM3BEICHHE BEKTOPOB i, | (i, K wm ], k uT.m).
CMerniaHHOE TPOM3BEIEHUE BEKTOPOB (ompenerneHue, Gopmysa uepe3 koopAauHatel). IIpaBas (ieBast)
Tpoiika BEKTOpOB (OMpesieNeHue, Kak Onpenennth). CMemaHHoe MpOM3BEIEHHE BEKTOPOB i, j, K.

'eomeTpuueckne TMpUIOKEHHUS BEKTOPHOW anreOpa (BBIUMCICHHE IUIOMIAAU TPEYrojJbHUKA H
napauienorpaMma, oobeMa MupaMuIbl ¥ MapaiiesIenueia MeToI0M KOOP/IHHAT).

Tema «Qugpghepenyuanvroe ucuucnenue pynkyuii 00HOU nepemerHou»

Ompenenenne MPOU3BOIHON. ['€OMETpHUYECKUN CMBICT MPOU3BOJHON. MeXaHMYeCKUH CMBICI
npou3BoaHON. [loHsATHE KOHEYHOH MM OeckoHeyHOM mpou3BOoAHON B Touke. uddepeHunpyemMoctsb
¢bynkuuu B Touke. HeoOxomaumoe u goctatrodHoe ycioBue auddepeHImpyeMocTd (PYHKIIMH B TOYKE
(Teopema). CBsi3b MEXIy HENpPEpBIBHOCTBIO M aupdepeHuupyeMocTbio ¢yHkuuu (Teopema). Touka
BOo3BpaTa. YrioBas Touka. uddepeHunpyemMocts ¢QyHKuMM Ha uHTepBaie. JuddepenuupyeMoctsb
¢Gyskuun Ha orpeske. I'mankas nunus. IlpaBuna nuddepennyposanus. Jlokasars, uto (f +g)'=f'+g’.

Joxasats, 4to (f .g)'=f'-g+ f -g'. Jlokasars, 4o [fj _f9-1-9" npu g =g(x) = 0. Jlokasats,
g 9
910 (c- f) =c- f’, L€ ¢ = const. IIpou3BoxHbIC BBICIIMX MOPsAKOB. [IPOM3BOJHASL BTOPOrO MOPSIKA

(BTOpas mpousBojaHas). [IpousBomnas n-ro mopsiaka. [Ipow3BoaHas cloXHOW (QyHKIHH (Teopema).
[IpounzBognas oOpaTHOM QyHKIHH(TeOopema). TabauIa MpoOu3BOIHBIX: TOKA3aTh, YTO (C)' -0, ecu C —

HOCTOSTHHAS, (X”)' =nx"?; (ex)’ =e”; (ax), =a*lna, a>0, a=1; (In x)' = 1 :
X

! 1 . - ! . 4 - . ' 1 . U 1 .

I =—, 0, 1; (sInX) =cosx, (cosx) =-sIinx, = »(Ctgx) =— ;
(oga X) xlna Azt az (sinx) ( ) (t9x) cos?® x (C gx) sin? x

(arcsinx) = 1 (arccosx) = . (arctgx) = ——; (arcctge) =—— .
V1-%? V1-x2 1+x? 1+x2

Jlorapudmuueckoe muddepennuponanue. AuddepenunpoBanne GyHKIUi, 3aaHHBIX TapaMeTPHUECKU
(teopema). Juddepennupoanne HesBHBIX ¢yHKuid. ubdepenuman dyakuun. uddepenmman



HE3aBUCHUMOHN TiepeMeHHO. ['eomerpuueckuii cmbicn muddepenimana ¢GyHKUA. VHBapHaAaHTHOCTH
¢dopmel iepBoro nuddepenimana. [Ipumenenne quddepennrana K mpuOIMKESHHBIM BEIUUCICHHSIM.
Teopema ®depma, ee reoMeTpUIECKUN CMBICI. Teopema 0 KOpHSAX MPOU3BOAHOU (Teopema Posus),
ee reoMeTpudeckuii cMbici. Teopema 00 OTHOIICHMH NpupanieHuid AByX (yHKiuii (Teopema Korm).
®opmyna Komu. dopmyna o06o0meHHONH (OpMyIoi KOHEUHBIX mpupamieHnid. DopMyina KOHEYHBIX
npupamiennii (Teopema Jlarpanxka). dopmyna koHeuHbix mpupamienuii. dopmyna Jlarpamxka, ee
reoMeTpuueckuid cmbici. Teopembl o0 cpenHux 3HaueHusx. [IpaBwino Jlomuranst pacKpbITHS

HCOIIPCACICHHOCTh THIIA {0

0
[Ipumenenue mnpaBuia JlonmuTans s pacKpbITHS HEONpeAeNeHHOCTEH TuIa {0-00}. [Tpumenenue

}. [IpaBmiio JlomuTanst pacKpbITHs HEONPEAEICHHOCTh THIIA {00}
o0

npasuia Jlonurans Ui pacKpbITUS HEONPEIEICHHOCTEW THUIla {oo—oo}. Heobxonumoe u nocratoyHoe

ycinoBus Bo3pactanus (yowiBanus) GyHKIud. Touka makcumyMm (yHkiuu. Touka MuUHUMYMa ()YHKITHH.
MaxkcumyMm ¢(yHKIH. MuHEMYM GYHKOHHA. DKCTpeMyMbl (yHKOHMNA. [magkuii skcTpeMyM (yHKIHU.
Octperii  skctpemyMm. HeoOxomumoe ycnoBue skcTpemyma. HeoOxomumoe yciaoBHE —TJIaJKOTO
skcTpemyMa. Kputnyeckue toukn ¢Qynkmun. HeoOxomummoe ycimoBue 3KcTpemMyma  (yHKIIHH.
JloctaTouyHoe yclioBUE OJKCTpemyMa. JlocTaToyHoe yclIoBHE OSKCTpEeMymMa Ha OCHOBE IEpPBOM
Npou3BOAHOMN. JlocTaTtouHOE YCIOBHE JIKCTpEMyMa, Ha OCHOBE BTOPOM NpPOM3BOAHOW. JlocTtarounoe
ycIoBUE BBINMYKJIOCTH Tpaduka Gpynkuuu. Touku nepernda rpaduka QyHKIUH.

Tema «/{upghepenyuposanue Qynxyuil HecCkOIbKUX NEPEMEHHBIX»

[lonatue QyHKOMM HECKOJBKUX INepeMeHHbIX. OO6nacTh omnpenesneHuss (QyHKIHMM HECKOIbKUX
nepeMeHHbIX. Jluaum ypoBHs. IloBepxHocTH ypoBHs. IlomHoe mnpupameHue (QYHKIUH HECKOIBKHX
IEepEMEHHBIX B Touke. YacTHOe npupaiieHne QyHKIUH HECKOJIBKUX IIEPEMEHHBIX 10 IIEPEMEHHON TOUKE.
Huddepernnman nepBoro mnopsaka ¢yHkuuu. [lpemen  (QyHKIMM  HECKONBKHX  NEPEMEHHBIX.
HenpepbIBHOCTh (YHKLIMM HECKOJIBKUX MEPEMEHHBIX B Touke. YacTHbIE NPOU3BOJHBIE (YHKIUHU
HeCKoJIbKUX nepeMeHHbIX. [lonubiil nuddepennman GyHKIMN HECKOIBKUX MepeMeHHbIX. Heobxonumoe
yciaoBHe 3KcTpeMyMa nuddepeHnupyeMoil GyHKIMM HECKONIbKUX MepeMeHHbIX. JIoKalbHbIi MUHUMYM
(YHKIIMM HECKONBKMX IEPEMEHHBIX B Touke. KacarenmbHas IIOCKOCTh K MOBEPXHOCTH 7 = f(X,y) B

TOYKE IIaAKoro skcrpemyma. Hopmane x moBepxHocTtH z = f(X,y). I'panuenT QyHKIMH HECKOIBKUX
IIEPEMEHHBIX, €ro reomeTpuueckuii cmbica. IlpomsBomHas QyHkuuM z = f(X,y)HO HanpaBIEHUIO

BCKTOpaI , €€ IIPUMCHCHHUEC K HCCICAOBAHUIO q)YHKI_II/II/I cDOpMYJ'IEl JJIs1 BBIYUCIICHUSA HpOHBBO)IHOfI g

OX
bynkmn z = f(x,y), HesBHO 3ajaHHOI ypaBHeHueM F(X,y,z)=0. ®opmyna monHOH NpoU3BOAHOM

st yaknuu aByx mnepeMmeHHbIX. Teopema IlIBapma. JlocrarouHoe ycioBue 3KCTpemyMa (yHKIIMH
HECKOJIbKUX TEePEMEHHBIX. YCIOBHE MakCUMyMa (MUHUMYyMa) (YHKIUU HECKOJIBKHX IEPEMEHHBIX B
cTarmoHapHOW Touke. Touka makcumyMma (MuHHMyMa) mis GyHKIuH. [loBepXHOCTH BTOPOTO MOpsaKa
(omHOMONOCTHO# THITEPOOION]T, ABYIOJIOCTHON THIIEPOOIION I, SILTUIICOM I, SIUTUITUYCCKHI TTapaboIIon]I,
rUnepOoTMIeCKui napabosoun, SIITUNTHYSCKUH HWIAHJIP, TUTIEPOOTNIECKUI HWIAHJIP,
napaboNuYecKuil IWIMHIP, KOHUYECKHE T[MOBEPXHOCTH), WX ypaBHEHHUS. MeToj MOCTpOSHHs
MTOBEPXHOCTEH BTOPOTO MOPSIIKA.

6.2. OueHoYHbIe CPeACTBA 1151 MPOBEAEHHUs IPOMEKYTOUHOI aTTecTanuu (IK3aMeHa)

6.2.1. IIpuMepHbIii NepeyeHb BONPOCOB:

1. Marpuupl: OCHOBHbIE MOHSTHS W oOmNpeneneHus. JIuHeilHble omepauuu HaJ MaTpUIaMH,
YMHOXXEHHE MaTpHIl U UX CBOMCTBA. TpaHCIIOHNPOBAHNE MATPHLL.

2. Onpenenutens MaTPUITLL. BEIYuCICHE W CBOMCTBA ONIpeIeTUTENCH.

3. Cucrema JIMHEHHBIX anredpanyecKux ypaBHEHUi. Pemenne cucteMbl ypaBHEHUH B MaTpUYHOM
dbopwme. [IpaBuiio Kpamepa perreHust CHCTEMbI TMHEHHBIX YpaBHEHUH.

4. Meton 'aycca penieHnst CuCTeEMbl TMHEWHBIX YPaBHEHUN.

5. BekTopsl: ocHOBHBIE MTOHATHS. JIMHEHHBIE ONlepaIuy HaJl BEKTOpaMH, X CBOWCTBA.



6. JIuneitHast KOMOWHAIIUS BEKTOPOB, JTMHEHHAS 3aBUCUMOCTh M HE3aBUCUMOCThH BEKTOpOB. baszuc,
pas3inokeHue BekTopa Mo OasucHeIM BekTopaMm. IIpoekius BekTopa Ha ocb. OCHOBHBIE TEOPEMBI O
npoekuusix. OproHopMUpoOBaHHbIM 6a3uc. KoopanHatel BekTopa B AEKapTOBOM MPSAMOYTOJIBLHOM cUCTEMe
KOOp/JMHAT.

7. CkanspHoe, BEKTOPHOE U CMEIIaHHOE TPOU3BEICHUSI BEKTOPOB, UX CBOICTBA.

8. Ilmockocth. Bunbl ypaBHEHHI TIOCKOCTH. PaccTosiHME OT TOYKH 10 TJIOCKOCTH. Y CIIOBHS
MapajuieIbHOCTH U NEPIEHANKYISIPHOCTH ABYX INIOCKOCTEH. YTOJI MEXKAY TIOCKOCTSIMH.

9. Ilpsamas B mpocTpaHcTBe. Buasl ypaBHEHHMH MpsIMOH B NPOCTPAHCTBE. Y CIOBHA
MapajuleIb-HOCTY U TMEPIEeHIUKYISAPHOCTH TMPSAMBIX B MPOCTPAHCTBE. YTOJN MEXAY NPSIMbIMU B
IIPOCTPAHCTBE.

10. YcaoBusi mapaiienbHOCTH U MEPHEHAUKYISIPHOCTH MPSMOIMl M IJIOCKOCTU B MPOCTPAHCTBE.
VYroa Mexay IpsMOM U IUNIOCKOCTBIO.

11. AOGcomroTHass BenwuMHA (MOJYJb) JCHCTBUTEIBLHOTO YHCIIA M €€ cBoicTBa. DyHKIUsA, €€
orpenenenue, cnocoOwl 3aganus. OCHOBHBIE dJIEMEHTapHbIe (DYHKIIMH U UX TpaduKH.

12. Tlpenen nocnenoBarensHocTH. [Ipenen ¢ynkuuu. CBoiictBa mpexaenos. IlepBolit u BTOpOH
3aMeyaTelIbHbIE NPEAEIbl U CIEICTBUS.

13. CpaBhHenue OeCKOHEYHO Majbix BelWYMH. OCHOBHBIE TEOpEeMbl 00 HSKBUBAICHTHBIX
0ECKOHEYHO MAJIbIX BEIIMYMHAX.

14. Omnpenenenue HempepslBHOCTH (YHKIMU B TOYKke, Ha otpeske. Kmaccudukamus Touek
paspeiBa. Teopembr Komm n Beitepmrpacca. CBoiCTBa HENPEpHIBHBIX (DYHKITHIA.

15. Ompenenenuie NMpou3BOIHOM, ee reomerpuyeckuii cmoici. [IpaBuna auddepeHunpoBanus.
[Ipou3BoaHBIE AIIEMEHTAPHBIX ()YHKIIHH.

16. Iuddepenuupyemocts pyHKIHMU B Touke. CBsA3b HEMPEPHIBHOCTH U IUDepeHIpyeMocTH
(GyHKIUU B TOUKE.

17. IIpou3BoHBIE CIOKHBIX U 00paTHBIX (GyHKIMNA. OOpaTHBIE TPUTOHOMETpUUECKUE QYHKIIMU U
UX TPOU3BOJIHBIE.

18. ®yHKuuMH, 3a1aHHBIE HESABHO U TapaMETPHUECKH, UX TU(PEepeHIIMPOBAHNUE.

19. Huddepennman ¢yHkiuu, ero cBoicTBa. [IpomsBomnbie U auddepeHIuansl BBICIIUX
MIOPSIKOB.

20. Teopema depma. Teopema Posist u ee reomerpuueckuit cmpici. Teopema Komm. Teopema
Jlarpanxa u ee reoMerpuueckas uHTepnperanus. [Ipasuno JlonuTans mJis BBIYKCIEHUS IPENEITIOB
byHKIMIA

21. UccnegoBanue (QpyHKUUH C MOMOIIBIO NMPOU3BOAHBIX. YCIOBHS MOHOTOHHOCTH (YHKIHH.
HeoOxonumMoe u gocraToyHoe ycioBus sKcTpemyMa. MccnenoBanue (GyHKIUU Ha BBITYKJIOCTb, TOUKU
nepern0a. ACUMITOTHI KPUBBIX.

22. TlepBooOpasnasi. Heonpenen€Huplii HHTETpal, ero cBoicTBa. Tabnnia HHTerpaios.

23. 3aMeHa epeMeHHO| B HeolpeieieHHOM HHTerpaie. @opmyia HHTETpUPOBAHUS IO YACTSIM.

24. PasnoxxeHwe panMoHaNbHOM (yHKIME Ha mpocrteiimme napodbu. HHTEerpupoBaHue
panmoHanbHBIX Jpobeit. UHTerpupoBanne TPUrOHOMETPHUUECKUX U UPPALMOHATBHBIX BBIPAKEHHH.

25. OnpeneneHHBII MHTETpaN, €r0 CBOWCTBA. VHTErpam ¢ mMepeMEHHBIM BEPXHHUM IIPEIEIIOM.
Teopema bappoy. ®opmyna HetoTona—JleitOnuma.

26. aTerpupoBanue 1o 4acTsM. 3aMeHa IEpEeMEHHON B OIIPEICIIEHHOM HHTETpaie.

27. IlpunoxeHus onpeeeHHOro HHTErpaia K BEIUMCIICHUIO IUIOIaieH, JUIMH 1yT, 00bEMOB Tell B
MPSIMOYTOJIBHBIX U MOJIIPHBIX KOOPAWHATAX.

28. uddepeHumanbHble ypaBHEHHs 1-To MOpsaka: OCHOBHblE MOHATHA. 3amava Komw,
CYLIECTBOBaHHME M €MHCTBEHHOCTH €€ pemieHus. Bunbl nuddepeHunanbHbpIX ypaBHeHUN 1-To mopsaka u
METO]Ibl UX UHTETPUPOBAHUS.

29. Jluddepennnanbable ypaBHEHUS 2-TO MOPSIAKA, TOMYCKAIOIINE IIOHKEHUE MTOPSIAKA.

30. Jluneitble ogHOpoAHbIE nu(p(depeHInalbHbIe YpaBHEHHS 2-TO TOpsAKa C IOCTOSHHBIMHU
kod(purmentamu. JluHeHbIe HeomHOpomHBIE nu(depeHIMaNbHBIE YpPaBHEHHUS 2-TO TOpsAKa C
MOCTOSTHHBIMU KO3((PHUIIMEHTaMHU CO CIIEUANIbHOM MpaBoil yacThio. MeTon nodopa 4acTHBIX PELICHUH.



31. dyHKIMM HECKOJBKUX NepeMeHHbIX. OcHOBHbIE ompeneneHus. [Ipenen u HenmpepbIBHOCTb.
I'eomerpuueckast UHTEpIIpeTays PYHKIUH IBYX EPEMEHHBIX.

32. YactHble npousBojHble. ['eomeTpuueckas MHTEpIpETalys YaCTHBIX MPOU3BOAHBIX (DYHKIMH
IBYX TepeMeHHBIX. JluddepeHmpoBanne CIOXHBIX (QYHKUUH MHOTHX TNepeMeHHBIX. DyHKIHH,
3aJJaHHbIE HesBHO, UX AU depeHupoBaHUE.

33. [onueiii nuddepennnan GpyHKIUN MHOTHX TIEPEMEHHBIX, €0 CBOHCTBA.

34. YactHble pou3BOHbIE BhICIIUX NopsaakoB. Teopema LlIBapia.

35. IlpomsBognas mo HampasieHuto. I'pamument. Mx cBoiicTBa. YpaBHEHHE KacaTeIbHOU
IJIOCKOCTH ¥ HOPMAJIU K TIOBEPXHOCTH.

36. IloBepxHOCTHM BTOpPOro MOpsAKa, WX THpocTeiimue ypaBHeHus. McciemoBanue QGopmbl
IIOBEPXHOCTEH METOJIOM CEYECHUM.

37. YucnoBble psAAbl. OCHOBHBIC MOHATHS W ompeneneHus. [Ipocreiime CBOWCTBA pPSIOB.
Heo6xoauMelii Ipu3HaK CXOAUMOCTH psfa.

38. IlonoxwuTenbHbIE YWCIOBBIC psAbl. ['apMoHHMYecKHil psn. l'eomerpuyeckas mporpeccus.
JlocTaTouHble MPU3HAKUA CXOJMMOCTH YHUCIOBBIX DPAIOB (IpU3HAKM CpaBHeHMs, npusHak JlamamOepa,
paauKaIbHBIN U HHTErpabHbIN npu3Haku Koum).

39. 3nHakonepeMeHHble psibl. AOCOIIOTHAasE M yCIOBHas cXoAuMOCTh. CBOMCTBa abCOJIOTHO
cxoasmuxcs psaaoB. O6obmennsle npusHaku Jamambepa u Komm. 3Hakouepenyronmecs: psabl. Teopema
JletiOHuLA.

40. Tlomsatume cremeHHOro psna. Teopema AOens. Paamyc CXOAMMOCTH CTEIIEHHOTO psja.
JuddepeHurpoBanue U UHTETPUPOBAHUE CTETIEHHBIX PAIOB.

41. ®opmynsr Teiinopa u Maknopena. Psnpl Teitnopa m Maknopena. Ilpunoxenus psnoB k
PUOINKEHHBIM BBIUUCIICHUSM

42. JIBOWHOW MHTErpal M €ro CBOWCTBA. BhIumciieHHMe TBOWHOTO MHTETpaia B MPSMOYTOJbHBIX
KoopauHaTax. J[BOHHOW MHTErpall B MOJIAPHBIX KOOPANHATAX.

43. TpoitHO! WHTErpai M ero CBOWCTBA. BhIUMCIEHHE TPOWHOTO MHTETpajia B MPSIMOYTOJIBHBIX
KoopauHaTax. TpoiHON MHTErpall B WINHAPUYECKUX KOOPAUHATAX.

44. Tlpuiio>xeHus JBOMHOIO U TPOMHOIO HHTETPAIOB.
45. OCHOBHBIE TEOPEMBI ONEPALMOHHOTO NCUYHUCIICHUS.
46. IlpuMeHeHre ONepalmOHHOTO NCUYUCIICHUS K pereHuto 1uddepeHnnanbHbIX ypaBHEHUH.

6.2.2. [IpuMepHbIe TeCTOBBIE 3a1aHUS K IK3aAMEHY

Bapuanr 1.
Ne
w/n Bomnpoc BapuanTs! oTBeTa
1 2 3
Ecnu oOpatHas maTpuna cucTemMsl 2
L (-1 2 1. 3)
A= H CTOJIOEI] CBOOOIHBIX
3 -3 4
_ 2.
1. 4yieHoB B =( 1 ], TO cToiber pemennid X -9
5
3.
paBeH r
-3
4.
-2
Ecniu  Bexktop d={2;1,1} wu Bekrop | 1.5
2.6
2. b ={3; -1 -1}, To cransapHOE TPOU3BEICHUE 2 g
a-b paBHO




/i Bomnpoc BapuanTe! oTBeTa
1 2 3
Eciu st mockoetn Hopmanb N ={2; —1; 3} 1. 2x-y+3z+9=0
2. -X+y-2z+9=0
3. u touka npuBsskn Mo(-L1L-2), 1o ee |3 2x—y+3z2-9=0
oblIlee ypaBHEHHE UMEET BUJL 4. —x+y-21-9=0
lim In(f——x) paBeH 1. 1
-1 X — 2
4, 2 _ =
2
3.2
4.1
Vka3aTh napy SKBUBaJIE€HTHBIX QYHKIMHA P | 1. x2 i X - sin X
x>0 2. x* u X-COSX
5.
3. x? u 2x*
4. x* u x-Inx
Jlnst pymxmm Y = cos® 2X nponsBojHas 1. 3sin?2x
paBHa .,
2. —3sin“ 2x
6. ) )
3. 6sin 2xcos” 2x
4. —6sin 2xcos” 2x
[TpousBoaHas Be3/ie ONpe/eIeHHO 1.0
byrkmn y' = );—_1 CKOJIBKO BCETO €CTh 2.1
7. Ux
TOYEK, TOI03PUTENILHBIX Ha SKCTPEMyM? 3.2
4.3
dx 1. Inx+C
XInx 2. In|x|+C
8. 3. Ininx+C
4. Ininx/+C
st BBIUMCIIEHUS UHTETpaja 1. t=tgx
JL HAJI0 MCIIOIb30BaTh X
1+sin X+ cosx 2.t=1g—
0. 3aMeHy 2
3. t=cosx
4. t=sinx
4 4
J dx L f 2tdt
1++/x ) 1+t
1
10. 4
dt

") 1+t
1




W Bomnpoc BapuanTe! oTBeTa
1 2 3
(2t
5, 20
1+t
1
2
s
1+t
1
OOIuUM perieHreM ISl ypaBHESHHS 1 %3 —x
y'=x? —1 Gyner GpyHKIHs
NE
2. ——X
3
11. s
3. x=x+C
3
4. X _xic
3
Jnst ypaBuenust Y +2y'+ y =0 obmiee 1. Ce X +Cyxe™
pelieHue y =
2.Ce*+Ce ™
12.
3. Ce* +C,xe"
4. Ce* +C,e"
Juis  dynkumn 2 =2x%y—ye’  wacrhas | 1. 4X
13 MPOU3BOTHAS a_ sy
' ox 3. 4xy—e’
4.0
Lox 1.1
jdxj xdy= 1
0 0 2. —
2
14. 3. 1
3
4%
4
JBoiiHOM MHTETpai OT QYHKUUU Z =X+ Y 1ox
10 061macTu, orpanudennoit muamamu y=0, | 1. | dx|(x+ y)dy
y=X u X=1, paBeH IByKpaTHOMY o 0
x4
15. 2. |dx|(x+y)dy
00
Lo
3. |dy] (x+ y)dx

o
o




W Bomnpoc BapuanTe! oTBeTa
1 2 3
X 1
4. Idx (x+y)dy
0 0
Yka3aTbh CXOIALIUICS Pl © 1
1. » —
~in
<!
2.3 %
n=1 n2
16.
- n+1
3.
nz_l: 2n+1
4.3 (D"
n=:
Hauaso pasnoxenus QyHkumii e* B X x3
CTETIEHHOW ps/i UMEET BUT 1.1- i o1 g
3
2.1+ 24 X
1 3
17.
3
g1-24+ 2 2
1 3
3
4.1+ 542 Xy
u 3
1.1,
101 2.3;
dx|(x+21)dy = 2
18 ! [( Jdy 3. %4
“ 7
1.1imS, =
n—o0
Psn cxomutes, ecnu 2.limS, =AeR
19 (S, — ero nN-s  dYacTHYHAs =
3.lima,S, =
CyMMa) N>
4.im S, =—o0
nN—oo
LR =>4,
k=n+1
Yo HAa3bIBACTCS ocratkom | 2- !'an R, =0
20

o0
YHUCJIOBOTO psija Zan ?
n=1

3. S :Z.O:ak
k=1

4.8, =




Bapuanr 2

Ne
/i Bomnpoc Bapuants! orBeTa
1 2 3
Ecnm rnaBusIil onpenenurens A=-3 u 1 2
BCIIOMOTaTeNbHbIE onpeaenurenn A, =1, L (g E; 1}
A, =-2, A; =3, To o popmymnam Kpamepa
pewenue (X;; X,; X3) = 2. (L-2;3)
1 3. (—1;3;—1j
33
4, (— 3; §; - 1)
2
BexTopnoe npomsBenenue | 1. (—5;1 —1)
i ]k 2. (-5,-1 1)
2. |axb=l-1 2 3|= 3. (5—1:1)
0 1 -
4. (-5,-11)
Ecaun  Hanpasisiroluii - BEKTOp  IpSMOM 1 X-3 y+2 1-2
§={3-2,2} " TOYKa HPUBSI3KH 1 -1 3
Mo(L —1,3), To kaHOHHYECKOE ypaBHEHHE | 2. x-1_y+1_2z-3
3 -2 2
3. 3TOM MpsSMOHN UMEET BU
3 x-1 y+1 z-3
C =2 3 2
4 x+1 y-1 z+3
3 -2 2
. 2x-1 1.2
lim = paBeH
x>0 3X + 5 2.3
3
3. =
4. 5
4 2
"3
VYkazaTh napy SKBUBaJICHTHBIX (yHKUMH npu | 1. X u 3X
x—0 2. X u tg 2x
5.
3. X u C0S2X
4. X u sin X
Jutst gpyxumu Y =sin®3x npomssogmas y' = | 1. 28in3x-cos3x
2. 6sin3x-cos3x
> 3. 2c083x
4. —2c0s3X
ITIpounsBoaHas Be3/€ ONpeneICHHOM 1
7. 1. X1=OI/IX2=E




Wi Bomnpoc BapuanTe! oTBeTa
1 2 3
, 2X-— 1
byHkuun y' = . YKaxXuTe BCe TOUKH, S X ==
i 2
MO/IO3PHUTEIBHBIC HA SKCTPEMYM. % =0
DX =
X =7 H X, =®©
J-sin X - COS2xXdX = COS2X _ ~
2
. €0s2x+C
8. ' C0S2X e
4
sa2
sinx
2
Jlns  uHTerpana Jld% HAJI0 t=x
+VX+
t=+vx+1
HCIIONB30BaTh 3aMEHY
9. 1
t==
X
t=x?
z .0
2
Isin 2xdx = 1
10. | °© 2
-1
1
Jlnst ypaBHeHust X - Y' =1 ykaszarts oOriee x+C
perieHue y = 1
.—+C
11, X
In|x|+ C
Inx+C
ngn:ﬂ ypaBHenust y” +2y =0 obuiee pemenue Ce 2 +C,xe %
C,+Ce ™
12. )
C, +C,e™*
C,x+C,e*
1 (-1
s Gyskun 2 = E(Xzy +Yy%)  ykasaTh S
13, €1

CTAIlMOHAPHYIO TOUKY




/1 Bompoc BapuanTe! oTBeTa
1 2 3
<L)
1oy 1
jdyj ydx= 1
0 0 .
14. 1
"3
1
4
JBoiiHOM MHTErpan oT QyHKUUH Z =X+ Y 11
10 00J1aCTH, OrpaHuYeHHON TUHUsIMHA Y =0, dy| (x+ y)dx
y=X u X=1, paBeH AByKpaTHOMY 0 X
Ll
dx| (x+ y)dy
0 X
15. L
dy| (x+ y)dx
0 0
x4
dy| (x + y)dx
o0
YkazaTh pacxoAIuics psa = q
2
1 N
i 1
: 2
~nin“n
16.
L
“~ininn
1
n!
n=
Haugamno pasioKeHus bynkimit Sin X B 3 X
CTEIIEHHOU psili UMEET BUJL X— 3 + 57
x X
—_—— + R —
3 8
17. o
X+—+—+—+
3
x2 X
X+ =+ —
3 5
18 Kakas GyHKIMs MOxeT sBusThesa | 1.y = X + X2




Ne
/i Bomnpoc BapuanTe! oTBeTa
1 2 3
yacTHBIM pemiennem O/1Y y"' = 27 2.y=x3
3.y=1+2x
4. IlpaBusibHOTO OTBETA B I1.1-3 HET
77
1. a—|
OX
2. a i+ 2]
I'paguient Qynkuun z = z(X,y) ox oy
19 : Z -
paBeH: 3 oz i.
oy
4. a + a .
ox oy
1. du :a—udx+a—udy+a—udz-
OX oy oz
2 ou ou ou
Juddepentman mepsoro mopsiaka | < du= x dx — & dy - = dz -
20 ¢byHknuu U=u(X,y,z) UMeeT BUA ou ou
3.du=—dx-—dy-.
OX oy
4 du=Yax- Mgy Mgy,
OX oy oz
Bapuanr 3
Ne B B
i OTIpoC apuaHTHI OTBETA
1 2 3
1 -2 1. -2
3 4 2.6
L 3. -10
4.10
Ecmm a={2-3 u b={3%L-13, 1|1 L5-7)
25 _b 2. (-2,3,—-4)
2 3. (5;3-5)
4. (5;-3,-5)
X y z 1. napajienbHbl
[IBe mpsiMblE B IPOCTPAHCTBE —=-—-=— U
1 2 3 2.epreHTUKYIISIPHBI
3.
X z
X_y_z GymyT 3. CKpeIuBaThCs
. ICPCCCKATHCA
_sinx? 1.0
4. lim = paBeH
x-0 Xtg 5X 2.1




/i Bomnpoc BapuanTe! oTBeTa
1 2 3
3.2
5
4. ©
Vka3arh napy 3KBUBaJIEHTHBIX (pyHKumii mpu | 1. tg X u Sin X
x—=>0 2. tg X U arccos2x
5.
3. VX u cos2x
4. X u sin X
Jns ¢ysxmum Yy =(2x—1)° npomssommas | 1. 3(2x —1)°
y'= 2. 6(2x —1)°
6.
3. 3x°
4. 2(2x-1)*
Bropas npousBogHas Be3ie ONpeacIeHHON 1.0
byakmun y" = x+1 . CKOJIBKO TOYEK, 2.1
7. Y
MOJIO3PUTEIBHBIX Ha TIeperud? 3.2
4.3
J xdx 1. arctgx+C
x? +1 1
2. —arctgx+C
2
8 3 Lnx2sc
2
L iry?
4. Eln(x +1)+C
s UHTErpana Isin * xdx Hamo | 1. cos? X = 1+cos2x
2
HCIIOJIb30BaTh (hopmyty 1— cos2x
2. sin’x= —
9.
3. sin 2x = 2sin Xxcosx
4. Sin 2 X= —2
1+ctgx
2 1.0
X —1dx =
Jo 1
1 2. ——
2
10. 1
3. -
2
4.1




/i Bomnpoc BapuanTe! oTBeTa
1 2 3
Oynknus Y =2X+CosX+C Oyner oomum 1. y'=2-sinx
penIeHneM JUIs ypaBHEHUS
2. y'=x%—sinx
11. .
3. y'=2+sinx
4. y'=x* +sinx
Jnst ypaBaenust Y" =0 obmiee pemenne y= | 1. C
2. Cix+C,
X
12. 3. Cl E + CZX
X2
4. C17 +C,x+C,
Juis  Qyskumm z=Xy+Yy?  wacrhas | 1 X
. 2. X+2y
NPOU3BOJHA — =
13. P OX 3.1+ 2y
4. 2y
1 X 1.1
de '[ dy =
0 0 2. 1
2
14. 3 1
3
42
4
ITo paccTaHOBKE TIPEENIOB B MOJSPHOM 1. nomykpyr
2n R
15 cucTeMe KOOpIuHaT J d(pj(F coso +rdr 2. xpyr
' 0 0 3. TpeyroJbHUK
OTIpENICTUTH BUI 00J1aCTH
4. mpsIMOYTOITEHUK
YkazaTh CXOIAIIUics psij w
LY (D"
n=1
2.5 1
“~ininn
16.
3N
3.
nz_1: 3n+1
4. i ol
n




Ne
/1 Bompoc BapuanTe! oTBeTa
1 2 3
Hauano pasnoxenuss ¢yHKuuii COSX B L1 2 x* X8
CTETICHHOMH psil UMEEeT BH] ' 20 4 ol
2 4 6
2.1 X X X
2 4 6
17. 2
31+ —+—+—++
2 6
x2 xt xS
1+ —+—+—+
20 4 6l
1 1. OKPY>KHOCTH C paiycoM NE)
Myctp S = dej f(x,y)dy. Torma | 5 TpeyroNbHHKa
18 Lo 3. kBazgpara
00nacte uMHTErpupoBanus D  mamnOro 4. IPAMOYTOMbHUKA
WHTErpaja UMEET BU]] '
[ToBTOpHBII MHTETpAN | 1 (
jajo
19 dx| dy | dz paBen '
AR 3.0,5
4. -1
1.p=1
VYkazars, Korja pan Hupuxne p>1
n® 3.P>1
CXO/IUTCS 4 p<l

6.3. Onucanne mnoka3arejell W KpUTEPHEeB KOHTPOJS YCINeBAeMOCTH, ONHCAHHE IIKAJ
OlLleHUBAHMS

6.3.1. Kputepuu o1eHoK MpPOMe;KYTOUHOI aTTecTanuu (IK3aMeH)

Onenka

«2»
(Hey10BJIETBOPUTEJILHO)

IloporoBblii ypoBeHb
OCBOEHM

YrayoneHusiii
YPOBeHb OCBOEHHS

IIpoaBuHyTHII
YPOBeHb OCBOEHUS

«3»
(YAOBJIETBOPHUTEJIBHO)

«“»
(xopoiio)

«5»
(oTJIMYHO)

CryneHT He 3HaeT
3HAYUTEJILHON YacTH
Marepuaa, JOImycKaeT
CyIIIECTBEHHBIE OINOKH B

CTyneHT NOBEPXHOCTHO
3HAeT MaTepual
OCHOBHBIX Pa3ZIeJIoB U
TeM y4eOHO
TUCIATIUTNHBI, TOTTYCKaeT

CTyaeHT XOpOIIo 3HAET

MaTepuai, TPaMOTHO U

10 CYIIECTBY M3j1araet
€ro, JOITycKast

CTyzleHT B TOJIHOM
00bEMeE 3HAaeT MaTepuall,
IPaMOTHO U I10
CYIIIECTBY M3JIaraeT ero,
HE JI0TIycKas

HEKOTOpBIE HETOYHOCTH B CYIIIECTBEHHBIX
OTBETaX Ha BOIIPOCHI HETOYHOCTH B OTBETE Ha N
BOIIPOC OTBETE Ha BOMPOC. HETOYHOCTEH B OTBETE
Ha BONPOC
He ymeeT HaxonuTh Muorna waxonur YBEpEeHHO HAXOIUT Be3ommnboyHO HaXOoaUT
peleHus: OOJIBITNHCTBA peuieHus, peuieHus, pernieHus,
MPEAYCMOTPEHHBIX MPEAYyCMOTPEHHbBIE NpeayCMOTPEHHbIE MpeayCMOTPEHHBIE
MporpaMMoi 00ydeHus porpaMmoii 00ydeHUs porpaMMoi 00ydeHus porpamMmoi
3aJaHuH 3aJIaHui 3aJIaHuH o0OyJeHus 3aaHui
BoapmmHCTBO [IpenycmoTpennsie [IpenycMoTpennbie [IpenycmoTpennsie
MPEAYCMOTPEHHBIX MporpaMMoii 00ydeHUs porpaMMoit 00ydeHuUs MPOrpaMMOit 00ydeHuUs

IpoTrpaMMOit 00yUeHHUS
3aJJaHUH HE BBHITIOJTHEHO

3aJIaHuUS BBITTOTHEHBI
YIOBJIETBOPUTEIHHO

3aJaHus YCIICIIHO
BBITTIOJTHCHBI

3agaHus YCIICIIHO
BBITTIOJTHCHBI




Ilpumepnan wkana oyeHuBaHUA 3HAHUIL 8 Mecmosoil hopme:

KoaunyecTBOo NpaBUJIbHBIX 0TBETOB, %o Ouenka
0-49 HeynoBieTBopuTeabHO
50-65 Y 10BIETBOPHUTENEHO
66-85 Xoporio
86-100 OTnuaHO

7. YYHEBHO-METOJUYECKOE U TH®OPMAIIMOHHOE OBECIIEYEHUE
JUCHUIIJINHBI
7.1. PexomenayemMas uTeparypa
7.1.1. OcHoBHAas JIUTEpPaTYypa

1. Breicrass marematuka. Tom 1. JluneitHas anreOpa. BekropHas anreOpa. AHamuTHuyecKas
reoMeTpust [DnexTpoHHbld pecype]: Yuebnuk/ A.IL N'ocromapukoB [ ap.]. — DIEKTPOH. TEKCTOBBIE
nanapie. —  CII6.:  Cankr-llerepOyprckmii  ropmeiii  yHuBepcuter, 2015, — 105 c.
http://www.bibliocomplectator.ru/book/?id=71687

2. Beicmas maremaruka. Tom 2. Hagamo martemartmdeckoro anamusa. Juddepennmanbaoe
ucuucienue (QyHKIUM OJHOW NEepeMEHHOM M €ero NpHIOKeHUs [DIeKTPOHHBIH pecypc]: YueOHMK/
A.IL T'ociomapukoB [u ap.]. — DnektpoH. TekctoBbie naHuble. — CII6.: Cankr-IleTepOyprckuii ropHbIit
yuusepcureT, 2015. — 104 ¢. http://www.bibliocomplectator.ru/book/?id=71688

3. Bricmmas maremaruka. Tom 3. DnemeHThl BbIcuied anreOpbl. MHTErpambHOE HCYHCICHUE
GyHKIMH  OAHOM TEpPeMEHHOM U ero MNPWIOXKEHUs [DIeKTpoHHBIH  pecypc]:  YueOHHK/
A.IL T'ociomapukoB [u ap.]. — DnektpoH. TekcroBbie nanuble. — CII6.: Cankt-IleTepOyprckuii ropHbIit
yuuBepcureT, 2015. — 102 ¢. http://www.bibliocomplectator.ru/book/?id=71689

4. Beiciias maremaruka. Tom 4. Jludpdepenumansuble ypaBHeHus. Psnpl. Psagsl @ypbe u
npeobOpasoBanue Pypoe. uddepeHunanbHoe M HHTErpabHOE MCUYHMCICHHE (DYHKIMM HECKOJIBKHUX
nepeMeHHbIX. Teopus nmoss [DnekTpoHHbIN pecypc]: Yuedbuux/ A.Il. 'ocnogapukos [u ap.]. — DIeKTpoH.
tekctoBble JaHHble. — CII6.: Cankr-IlerepOyprckuii ropssiii  ynusepcurer, 2015. — 213 c.
http://www.bibliocomplectator.ru/book/?id=71690

5. Beiciast matemaruka. Tom 5. Teopus BepoaTHOCcTe. OCHOBBI MaTEMAaTHYECKON CTATHUCTUKH.
Teopust ¢yHKIUI KOMIUIEKCHOTO nepeMeHHoro. OnepallioHHOE HCUUCIeHHE [DIEeKTPOHHBIN pecypc:
VYuebuux/ A.Il. 'ocionapukoB [u ap.]. — DnekTpoH. TekcToBble naHHble. — CII0.: Cankr-IleTepOyprekuit
ropHbIi yHHBepcuTeT, 2015. — 207 ¢. http://www.bibliocomplectator.ru/book/?id=71691

6. Bricias maremaTnka. Tom 6. CrneunanbHble ¢pyHKuud. OCHOBHBIE 3aJlaud MaTeMaTHYeCKOU
¢u3uku.  OCHOBBl  JMHEMHOrO  IpOrpaMMUpOBaHUs  [DNEeKTpoHHBIH  pecypc]:  YueOHUK/
AL T'ociogapukoB [u ap.]. — DnexTpoH. TekcroBble naHHble. — CII6.: Cankr-IleTrepOyprckuii ropHblit
yHuBepcurer, 2015. — 122 c. http://www.bibliocomplectator.ru/book/?id=71692

7. Bpicmias marematuka: y4eOHuk / B.C. IllumaweB. — M.: MH®PA-M, 2018. — 479 c.
http://znanium.com/catalog/product/851522

8. Kparkwuii kypc aHanutuyeckoit reomerpun: Yuedbuuk/ E¢umon H. B., 14-e u3a., ucnpas. — M.:
OU3MATIINT, 2014. — 240 ¢. http://znanium.com/catalog/product/537806

9. Mudbdepennumansuoe u nnrerpanproe ucuucinenus / [Tuckynos H.C.. — CII6.: Jlenann, 1.1.1-2,
2017. http://www.libex.ru/detail/book405918

10. COopHuK 3a/1a4 10 Kypcy MareMatudeckoro aHanusa / bepman I'.H. - M: Jlanp, 2019. — 482
c. https://e.lanbook.com/book/107905

11. Teopus BeposiTHOCTEH U MaremaTHueckas craructuka / ['mypman B.E. — M.: FOpaiit, 2017. —
480 c. https://urait.ru/book/teoriya-veroyatnostey-i-matematicheskaya-statistika-378233

12. PyKOBOJCTBO K pEIICHHUIO 337ay MO TEOPUH BEPOSTHOCTEH M MAaTeMaTHYECKON CTaTUCTHKE /
I'mypman B.E. — M.: UsmarensctBo IOpaiit, 2015. — 479 c. https://urait.ru/book/rukovodstvo-k-
resheniyu-zadach-po-teorii-veroyatnostey-i-matematicheskoy-statistike-387430



http://znanium.com/catalog/product/851522
http://znanium.com/catalog/product/537806

7.1.2. lonoJiHUTE/ILHAS JIUTEPaTypa

1. HemupoBuy, b.II. COopHMK 3amady H yNpaXHEHUH 1O MaTEeMaTHUYECKOMY aHaJIH3y
[DnexkTponHbIi pecypc]: yuebnoe mocooue / B.I1. JdemunoBud. — DnektpoH. naH. — Cankrt-IlerepOypr:
Jlanb, 2018. — 624 c.

2. Knerenuk, /[.B. COopHHMK 3ama4 1O aHAJIUTUYECKOW TE€OMETpPHHU [DIIEKTPOHHBIN pecypc]:
yuebHoe mocobue / JI.B. Kierenuk ; Ilong pen. H.B. Edumosa. — Dnexrpon. man. — Cankr-IletepOypr:
Jlanp, 2018. — 224 c.

3. ®uxrtenronbl, ["M. OcHoBbl MaTemarnueckoro aHanusza. B 2-x Tr. Tom 1 [DnexTpoHHBIH
pecypc]: yueOnuk / I'.M. ®uxrtenronbil. — DnekTpoH. naH. — Cankr-IlerepOypr: Jlansp, 2015. — 448 c.

4. ®uxrenroasl, ["M. OcHOBbI MareMaTudeckoro aHaiusza. B 2-x TT. ToM 2-ii [DeKTpOHHbIN
pecypc]: yaeonuk / I'.M. ®uxrtenronbil. — DnekTpoH. naH. — Cankr-IlerepOypr: Jlans, 2008. — 464 c.

5. CeemaukoB, A.A. COOpHHK 337a4 MO TEOPHH BEPOSTHOCTEH, MaTEMAaTUYECKON CTATUCTHKE H
TEOPHUH CIydalHbIX (QyHKIUH [DIeKTpoHHBIN pecypc]| : yueOHoe mocodue / A.A. CBEIIHUKOB ; MO PEI.
CemankoBa A.A.. — DnekTpoH. gaH. — Cankr-IlerepOypr: Jlans, 2013. — 448 c.

6. Maremarnueckuid mnpaktukyM. Yacte 1. Jluneitnas anreOpa. Bekrophas anre6pa.
AHnanutHueckas reoMeTpus. YdueOHo-meToaudeckoe nocoome / A.Il. T'ocnmomapukos, O.E. Kapnyxuna,
M.A. Kepeituyk, B.A.CemenoB, T.C. O6pyueBa. HanmonansHblii MUHEPaTbHO-CHIPHEBON YHUBEPCUTET
«["opnbiity. — CII6, 2013. — 102 c.

7. Marematuueckuii  npaktukym. Yacte 2. Hauwano MaremaTudeckoro — aHajiusa.
HuddepenunanbHoe uMcUUCIeHHE (QYHKIMKA OIHOW TEPEeMEHHOW M €ro MPHIOKEHUS: Y4eOHO-
Metonudeckoe mocobue / A.Il. T'ocmomapukoB, M.A. 3auenun, B.B. Tapa6an, T.C. OG6pyuesa.
HanmonansHelii MHHEpaTBLHO-CHIPbeBOH yHHBepcUTET «I opHBbIit». — CI16, 2014. — 114 c.

8. Marematnueckuii mnpaktukyM. Yacte 3. Heomnpenenensusiii uHTerpan. OnpenesneHHbIN
uHTerpai. Juddepennnansaoe ucurcienne (yHKIMA HECKOIBKUX MEPEMEHHBIX. YUeOHO-METOANIECKOE
nocobue / A.Il. T'ocmomapukoB, M.A. 3anenun, B.A. CemenoB, C.E. MancypoBa. HarnmonanbHbIi
MUHEpaJIbHO-ChIpbeBOM yHUBEpcUTET «l opHbIit». — CII0, 2014. — 162 c.

9. Matematnueckuil npaktukyM. HYacts 4. Jluddepennmansusie ypaBHeHus. Paapl. Paasr Oypoe.
WNuTerpanbHoe ncuncienne GyHKINN HECKOJIbKUX MEPEMEHHBIX. YueOHo-MeToaudeckoe nocodue / A.Il.
I'ocnogapukos, T.P. Axuypun, C.E. MancypoBa, T.C. OOpyueBa, A.A. fkxosneBa. HaunonambHbIi
MUHEpaJIbHO-ChIpbeBOM yHUBEpcUTET «l opHbIit». — CII0, 2014. — 152 c.

10. Marematnueckuil nmpaktukym. Yacte 5. Teopuss BEposATHOCTEN M OCHOBBI MAaT€MaTH4ECKOU
cratuctuku. Teopus (yHKIMA KOMIUIEKCHOW TmepeMeHHO#. OmnepalnoHHOE HCUYUCICHUE. DJIEMEHTHI
Teopuu nosst: YuebHo-MeTonudeckoe nmocodue / A.IL. 'ociogapukos, B.B. MBakun, U.A. Jlebenes, C.E.
MancypoBa, A.A. SkoBneBa. HaunoHanbHbI MUHEpaIbHO-ChIpbeBON yHUBEpcUTET «l opHblit». — CIIO,
2014. - 187 c.

11. ®ununnos A.®. CoopHUK 3aaa4 10 JuddepeHnnanbHbIM ypaBHeHusIM. — M.: Hayka, 1992.

12. Dawcronei JI.O. Jluddepenumansusie ypaBHeHus. — M.: Hayka, 2006.

13. Jlanko ILE. u ap. Beicmias maTemMaTvka B yNpaKHEHUSIX M 3a/adax. Y4eOHOe mocodue ist
cryneHtoB BY3os, B 2-x 4. — M.: 2016

14. Epumos H.B. Kpatkuii kypc ananutudeckoir reomerpun. — M.:1969.

15. Bentuens E.C., OBuapoB A.A. Teopus BEposATHOCTEN U €€ UHKEHEPHbIE MPUIIOKEHU. — M.:
Knopyc, 2018. —480 c.

16. Bentuens E.C., OpuapoB A.A. Teopus cay4ailHbIX MNpPOLIECCOB M €€ HWHKCHEPHBIC
npunoxenus. — M.: Knopyc, 2018. — 448 c.

17. KommskoB H.C. VYpaBHeHHs B 4YacTHBIX TPOU3BOJHBIX MaTeMaTHuecKol ¢us3uku /
H.C.Konumsakos, 3.b.I'muaep, M.M.CmupHoOB. - M.: Beicmas mikona, 1970.— 712c.

18. CabutoB K.b. YpaBHenus marematnueckoit ¢puzuku. — M.: @usmariut, 2013. — 352 c.

19. Cmupnos B.W. Kypc Beiciieit matemaruku ( Tt 1,2,3( 4.1 u 2 )). — CII6: BXB-IlerepOypr.:
2008.

11. byrpos C.4., Hukonsckuiit C.M.Bricmias matrematuka, T.1.1-3. — M.:[Ipoha,2005,2007, 2009.



7.1.3. YueO0HO-MeTOAHYECKOe o0ecreYyeHue

1. Iabaea M.b. Maremaruka. DJeMEHTHl JHMHEWHOTO MPOrPaMMHPOBaHUSA. — [ OpHBII
yHuBepcuTeT, 2015.

2. MancypoBa C.E. IlpumeHenue MaTemMaTHdeckoro mnakera Maple k pemeHuro ypaBHEHHMA
MareMatuueckou pusuku. — ['opHbIil yHuBepcurert, 2015.

3. SxosneBa A.A. Jluneiinas anreOpa. MaTeMmaTH4ecKue MOJEIM B JKOHOMHKE. — [ OpHBII
yHuBepcuTeT, 2015.

4. EpynoBa 1.b. Meronbl matematndeckoit pusuku. — ['opHbIil yauBepcurer, 2015.

5. Ugakuu B.B., JlebGeneB U1.A. Ompenenennplii wuHTErpay. HecranmapTHble  3amaym.
MeTtoaudeckue yKa3aHus Isl CAaMOCTOSTENbHOU paboThl. — ['opHbIi yHUBepcuTet, 2016.

6. Bakun B.B., JIebenes N.A. OnpeneneHHbI HHTETPAT U MPUKIAIHBIE 3a0a9d. MeToInYeCcKue
yKa3aHus Uil CAMOCTOSITEbHOM paboThl. — ['opHbIi yHUBepcuTeT, 2016.

7. IllabaeBa M.B. DneMeHTBl MaTEeMaTHYECKOHW CTAaTHUCTHKUA. METONWYECKHE YKa3aHUsS IS
CaMOCTOSITENTbHON paboThI. - ['opHBIii yHUBEpcuteT, 2016.

8. I'onuap JL.U., Ckenko O.A. Maremaruka. IIpumeHeHue onepalMOHHOTO MCYMCICHUS Jis
pelIeHus 3a/1a4 TEOpUU aBTOMATUYECKOr0 YIpaBiieHus. - ['opHblil yHuBepcutet, 2017.

9. Mancypoa C.E. Metoasl martemartuyeckoil ¢usuku. 3amaua [lupuxmne mnsa kpyra H
MpsIMOYTOJIbHMKA. - ['opHbIil yHUBepcurer, 2017.

10. T'onuap JI.M., Ckenko O.A. Maremaruka. Ilpuknaansie 3anauu. - ['OpHBII yHUBEpCHUTET,
2018.

11. IllabaeBa M.b. [Iuddepennmanbuas reomeTpuss KpuBbIX. MaTeMaTHYeCKUl MPAKTUKYM. -
I'opusiit yausepcurer, 2018.

12 bakeeBa JI.B., Jlebemes M.A., IllabaeBa M.b. Marematuka. Jluneiinas anreOpa.
Ananutuueckas reomeTpus. - 'opHbIil yauBepcutet, 2019.

13. VBakun B.B., Jlebenes 1.A. Marematuka. /uddepennpanbHoe 1 HHTETpaIbHOE HCUUCICHHE
(GyHKINY HECKOJIBKHX TIEPEeMEHHBIX. - ['opHbIi yHUBepcuTeT, 2019.

14. Tonuap JL.U., JlebeneB M.A., Makcumenko M.B. Matemaruka. IIpegensi. [IpousBonnas. -
I'opusiit yausepcurer, 2019.

15. Jlebenes W.A., TlactryxoBa E.B., Makcumenko M.B. Maremaruka. Psgel. Teopus
BeposATHOCTEH. - ['opHBIif yHUBepcuTeT, 2019.

16. bakeesa JI.B., IlacryxoBa E.B. Maremaruka. OJIeMEHTbl MaTeMaTH4E€CKONW CTaTHUCTHUKH.
KoppensironHo-perpeccuoHHblii aHanus. - ['opHbIid yHuBepcuteT, 2019.

17. Mancypoa C.E. Metoasl MaTematudeckoil ¢usuku. uddepeHunanbHble ypaBHEHUS B
YaCTHBIX MTPOU3BOJHBIX. - ['opHbIN yHUBepcurert, 2019.

18. Mancypoa C.E. JlonmonHuTenbHbIE TJaBbl MaTeMaTUKHU. lIpuMeHeHuMe MaremMaTH4ecKux
METOJIOB K 3aJjauaM JIEKTPOTEXHUKHU. - [ opHbIi yHUBepcuTeT, 2019.

7.2. Ba3pl TaHHBIX, YJIEKTPOHHO-0MOJIMOTEeYHbIE CHCTEMbI, HHPOPMAIIMOHHO-CIPABOYHbIE U

MOMCKOBbIE CHCTEMBbI

1. EBponeiickas mudpoas budbnuoreka Europeana: http://www.europeana.eu/portal

2. Koncynbrantllnioc:  copaBOYHO-TIOMCKOBasi  cUCTEMa  [DNEKTPOHHBIA  pecypc]. -
http://www.consultant.ru

3. MHpopManmoHHO-U31aTeNbCKUNA IIEHTP MO TEOJIOTHH W HEIPONOJIb30BaHUI0 MUHHUCTEPCTBA
MPUPOJHBIX pecypcoB u 3komorun Poccmiickont @Pepepaumn - OOO "TEOMH®OPMMAPK":
http://www.geoinform.ru

4. UndopmarimoHHO-aHATUTHIECKUH 1IeHTp «Munepan»: http://www.mineral.ru

5. Muposas mudpoas 6ubdaroreka: http://wdl.org/ru

6. Hayunas snektponHas 6ubnmoreka «Scopus»: https://www.scopus.com

7. Hayuanas snextponHas 6ubnuoreka ScienceDirect: http://www.sciencedirect.com

8. Hayunas snexkrponHas o6uommoreka «eLIBRARY»: https://elibrary.ru

9. Ilopran «I"'ymanuTapHoe oOpazoBanue» http:// www.humanities.edu.ru

10. ®enepanbublii nopran «Poccuiickoe oopazoBanue» http:// www.edu.ru



11. ®denepanpHoe Xpanunuiie «EmuHas komnekuus mU(POBBIX 00pa30BaTEIBHBIX PECYPCOBY»
http://school-collection.edu.ru

12. TTouckoBeie cuctemsl Yandex, Rambler, Yahoo u np.

13. DIeKTpOHHO-0MOIHOTeYHAs cucTema U3/1aTENIbCKOTO LIEHTpa «Jlanby:
https://e.lanbook.com/books

14. DOmnexrponnas Oubnmoreka Poccuiickoit ['ocymapctBennoit  bubmuoreku  (PI'B):
http://elibrary.rsl.ru

15. DnexkTponHas 6ubimoTeka yaeoHukoB: http://studentam.net

16. Dnexrponno-6udnuoreunas cucrema «95C KOPAWT»: http://www.biblio-online.ru.

17. Dnextponnass OubnmoreuHas cucrema «HammoHanmpHBIH 1UGPOBON pecypc «PyKOHT»»:
http://rucont.ru

18. DnekTpoHHO-OMOMMOTEYHAst cuctema http://www.sciteclibrary.ru

8. MATEPUAJIbBHO-TEXHUYECKOE OBECIIEYEHUE JUCIUIIJIMHBbI
8.1. MaTepuajibHO-TEXHHYECKOE OCHALIleHHE Ay IUTOPHUI

CHCHH&HI/I?;HPOB&HHI)IG aYI[I/ITopI/II/I, I/ICHOJII)SYCMBIG HpI/I HpOBCILCHI/II/I JICKIHMOHHBIX 1 HpaKTI/I‘-IGCKI/IX
3aHSATHI, OCHAIIECHBI MYJIbTUMEIUHHBIMU IMPOCKTOPAMH W KOMIUIEKTOM allllapaTyphl, MO3BOJISIONICH
JEMOHCTPHPOBATH TEKCTOBBIC U rpahudecKre MaTepHAIIBL.

JIGKIIMOHHBIN KypC YHTaeTCs C MYJbTUMCIUHHBIM CONPOBOXICHUEM — JIEMOHCTpAIHen
Hpe?;eHTaIII/IOHHOFO MaTepHaﬂa C IIOMOIIIBHO MYJILTHMGI[HP'IHOFO HpOGKTOpa.

AymuTopun JUIS TPAKTHYECKUX 3aHATUH OOCCIEYCHbl CTEHJOBBIMH MaTepHallaMH TI0 BCEM
paznenaM JUCIHUIUINHBI «MaTeMaTuka.

8.1.1. Ayautopuu ajisi NpoBeeHHs JeKIMOHHBIX 3aHATHH

128 nocaoounvix mecm

OcHameHHocTh: MysnbTHUMenniiHAs YCTaHOBKA C aKycTHYecKodl cuctemod — 1 mT. (B T.4.
MYJIbTUMEIUHHBINA TPOEKTOp — 1 MIT., MpOEKIMOHHA anmapaTypa: HICTOYHHUK OecriepeOoitHOro muTaHus —
1 wrT., skpaH — 1 mwT., MOHUTOP — 1 WIT., KOMIBIOTEP — 1 1IT.), BO3MOKHOCTH A0CTYMA K ceTH «HTepHEeTY,
CTYJ AJiA CTyAeHTOB — 128 mrT., kpecno npenoaasarens — 1 mT., cToa — 65 MmIT., mepeHOCHas HACTONbHAS
TpuOyHa — | IT., TOCKa HACTEHHAs! MArHUTHO-MapKepHas — 2 IIT., IJIaKaT B paMKe HACTEHHBIN — 9 miT.

[lepeueHb nHIEH3MOHHOTO mporpammHoro obecmeuenus:: Microsoft Windows 7 Professional,
Microsoft Office 2007 Professional Plus, anTuBHpycHOEe mnporpammuoe obGecreuenue: Kaspersky
Endpoint  Security, 7-zip (cBoGomHO pacmpoctpansiemoe I10), Foxit Reader (cBoGommO
pacmpoctpansiemoe I10), SeaMonkey (cBoboxno pacmnpoctpansemoe I[10), Chromium (cBoGoaHO
pacnpoctpansiemoe [10), Java Runtime Environment (cBo6omHo pacnpoctpansiemoe I110), doPDF
(cBoOoaHO pacmpoctpansemoe I10), GNU Image Manipulation Program (cBo6oaHO pacmpocTpaHsieMoe
I10), Inkscape (cBobomHO pacmpoctpansemoe [10), XnView (cBob6oaHo pacnpoctpansemoe [10), K-Lite
Codec Pack (cBoboaHo pacmpoctpansiemoe [10), FAR Manager (cBoboano pacrnpoctpansemoe I10).

64 nocadounvix mecma

OcHameHHOCTh: MyIbTUMEIUHHBIA MPOEKTOp — 1 IIT., MPOEKIMOHHAS anmaparypa: UCTOUYHUK
6ecniepeboitHoro nuranuss — 1 mr., 3kpad — 1 wr., HOYyTOyK - 1 MWT., (BO3MOXXHOCTH JOCTyNa K CETH
«HTEpHeT»), cToMKa MOOMIBbHAS — 1 IIT., CTYN AJs CTYAEHTOB — 64 WIT., Kpecio npenojaBatens — 1 miT.,
cToJI - 33 1IT., MepeHOCHAasI HACTOJbHAs TpUOYHa — | mT., ToCKa Oeras HaCTeHHAass MarHUTHO-MapKepHas —
1 wrT., nIakaT B paMKe HaCTEHHBIN — 4 IIT.

[lepeuenp JHMIIEH3MOHHOTO MporpaMmmHoro obecrneuenus: Microsoft Windows 8 Professional,
Microsoft Office 2007 Professional Plus, CorelDRAW Graphics Suite X5, Autodesk product: Building
Design Suite Ultimate 2016, product Key: 766H1, anTuBupycHoe nmporpaMmmuoe obecrnicueHue: Kaspersky
Endpoint  Security, 7-zip (cBoGomno pacmpoctpansemoe I10), Foxit Reader (cBoOomHO
pacmpoctpansiemoe I10), SeaMonkey (cBoboxno pacnpocrpansemoe I[10), Chromium (cBoGoaHO
pacnpoctpansiemoe [10), Java Runtime Environment (cBoGomuo pacmnpoctpansemoe [10), doPDF
(cBoOoaHO pacmpoctpansemoe I10), GNU Image Manipulation Program (cBoGoaHO pacmpocTpaHsIeMoe



I10), Inkscape (cBoboaHo pacmpoctpansemoe I[10), XnView (cBob6oaHo pacmpoctpansemoe [10), K-Lite
Codec Pack (cBoboaHo pactipoctpansiemoe [10), FAR Manager (cBoboano pacnpoctpansiemoe I10).

60 nocadounvix mecm

OcHaieHHOCTh: MynbTUMEIUNHHBIM MPoeKTOop — 1 IIT., MPOEKIMOHHAs alaparypa: UCTOYHUK
6ecniepeboitHoro nuranus — 1 mr., skpad — 1 wT., HOYTOyK - 1 mT., (BOBMOXXHOCTH AOCTYNa K CETH
«MHTEepHETY), CTOMKA MOOMIIbHAS — 1 1IT., CTYJ A1t CTYAeHTOB — 60 1IT., Kpecyo mpenoaaBaTens — 1 mT.,
croix - 31 wrT., mepeHocHass HacToJbHas TpHOyHa — 1 mT., JocKa Oenasi HacTeHHasi MarHUTHO-MapKepHast —
1 wt., Tocka moa mMet — 1 1IT., M1akaT B paMKe HAaCTEHHBIN — 3 IIT.

[lepeueHp JIHMIIEH3MOHHOTO IporpaMmHoro obecrneuenusi: Microsoft Windows 8 Professional,
Microsoft Office 2007 Professional Plus, CorelDRAW Graphics Suite X5, Autodesk product: Building
Design Suite Ultimate 2016, product Key: 766H1, anTuBupycHoe nmporpammuoe odecnieueHue: Kaspersky
Endpoint  Security, 7-zip (cBobomno pacnpoctpansemoe I10), Foxit Reader (cBoboaHO
pacrpoctpansiemoe I10), SeaMonkey (cBoboxno pacnpoctpansemoe [10), Chromium (cBoGoaHO
pacnpoctpansiemoe [10), Java Runtime Environment (cBo6omHo pacnpoctpansiemoe I[10), doPDF
(cBoOoaHO pacmpoctpansemoe I10), GNU Image Manipulation Program (cBo6oaHO pacmpocTpaHsIeMoe
I10), Inkscape (cBoboano pacmnpoctpansemoe I10), XnView (cBoboano pacnpoctpansemoe I10), K-Lite
Codec Pack (cBoboaHo pacmpoctpansiemoe [10), FAR Manager (cBoboano pacripoctpansemoe I10).

56 nocaoounvix mecm

OcHameHHOCTh: MyJIbTHMEIUHHBIA MPOEKTOp — 1 MIT., MPOCKIIMOHHAS anmnapaTypa: UCTOYHHK
OecniepeboitHoro nuranus — 1 ., skpan — | mr., HOyTOyK — 1 mT., (BO3MOXHOCTh JOCTyNa K CETH
«MaTepHETY), cTOMKAa MOOMIIbHAS — 1 IIT., CTYJ ISt CTYIGHTOB — 56 WIT., Kpecio npenogasaresst — 1 mr.,
cron — 29 mr., mepeHocHas HacToJbHAs TpUOyHa — 1 IIT., TOCKa HACTEHHas MarHUTHO-MapKepHas —
1 wT., nakat B paMke HACTEHHBIN — 5 MIT.

[lepeueHp JHMIIEH3MOHHOTO MporpaMmHoro obecneuenus: Microsoft Windows 8 Professional,
Microsoft Office 2007 Professional Plus, CorelDRAW Graphics Suite X5, Autodesk product: Building
Design Suite Ultimate 2016, product Key: 766H1, anTuBupycHoe nmporpaMmmuoe obecnieuenue: Kaspersky
Endpoint  Security, 7-zip (cBoGomHO pacmpoctpansiemoe I10), Foxit Reader (cBoGommo
pacrpoctpansiemoe I10), SeaMonkey (cBoboxno pacmnpoctpansemoe I[10), Chromium (cBoGoaHO
pacopoctpansiemoe [10), Java Runtime Environment (cBo6omHo pacmpoctpansiemoe I[10), doPDF
(cBoOoaHO pacmpoctpansemoe I10), GNU Image Manipulation Program (cBo6oaHO pacmpocTpaHsieMoe
I10), Inkscape (cBoboano pacmnpoctpansemoe I10), XnView (cBoboano pacnpoctpansemoe I10), K-Lite
Codec Pack (cBoboHo pacmpoctpansiemoe [10), FAR Manager (cBoboano pacnpoctpansemoe I10).

52 nocadoynvix mecma

OcHaieHHOCTh: MyJabTHMEIUHHBIA MPOEeKTOp — 1 WIT., MPOEKIMOHHAS ammaparypa: UCTOYHUK
6ecniepeboitHoro nuraHus — 1 mT., skpad — 1 mr., HOYTOyK — 1 mWT., (BO3MOXKHOCTh JIOCTYIa K CETH
«MaTepHETY), CTOMKAa MOOMIIbHAS — 1 IIT., CTYJ ISt CTYAGHTOB — 52 WIT., Kpecio npenoaasaress — 1 mr.,
cTonl — 26 mT., MepeHOoCHass HAacToJbHAs TpuOyHa — | mIT., JOCKa HAaCTEHHAsh MarHUTHO-MapKepHas —
1 mwT., m1akat B paMke HACTEHHBIN — 5 HIT.

[lepeuenp JHMIIEH3MOHHOTO MporpaMmHoro obecrneuenus: Microsoft Windows 8 Professional,
Microsoft Office 2007 Professional Plus, CorelDRAW Graphics Suite X5, Autodesk product: Building
Design Suite Ultimate 2016, product Key: 766H1, anTuBupycHoe nmporpammuoe obecnicuenue: Kaspersky
Endpoint  Security, 7-zip (cBoGomHo pacnpoctpansemoe I10), Foxit Reader (cBoOomHO
pacmpoctpansiemoe I10), SeaMonkey (cBoboxno pacmnpoctpansemoe I[10), Chromium (cBoGoaHO
pactpoctpansiemoe [10), Java Runtime Environment (cBoGomno pacnpoctpansemoe [10), doPDF
(cBoOoaHO pacmpoctpansemoe I10), GNU Image Manipulation Program (cBoGoaHO pacmpocTpaHseMoe
I10), Inkscape (cBobomHO pacmpoctpansemoe [10), XnView (cBob6oaHo pacmnpoctpansemoe [10), K-Lite
Codec Pack (cBo6oauo pacmpoctpansiemoe I10), FAR Manager (cBoboano pacrnpoctpansemoe I10).



8.1.2. AyauTopuu 1Jis NpoBeAeHHs MPAKTHYECKUX 3aHATHI

28 nocadounvix mecm

OcHamennocth: CTON ayauTOpHBIA IS CTyA€HTOB — 15 mT., CcTyal — 28 MmT., Kpecio
npernojaBaTens — | IIT., JTOCKa HACTEHHas Oenas MarHuTHO-mapkepHas «Magnetoplany - 1 .,
MEPEHOCHAs HACTOJbHAst TpuOyHa — | 1IT., makar — 4 mrT.

[lepekatHast MyapTUMeUitHas ycraHoBKa (HoyTOyk Acer Aspire7720 (Intel(R) Core (TM)2 Duo
CPU T7700 2.40GHz 2 I'b); meims npoBoanas Genius Laser; mpoekrop DLP Texas Instruments VLT-
XD600LP; croiika nepeaBuxKHasi METaNIMYECKasi MHOTOSIPYCHAS).

[Tepeuens JUICH3HOHHOIO MpOrpaMMHOro obecmeuenus: Microsoft Windows Pro 7 RUS,
Microsoft Office Std 2007 RUS, AwntuBupycHoe mporpammuoe obecrieuenue Kaspersky Endpoint
Security, 7-zip (cBoboxno pacmpocrpansemoe I10), FoxitReader (cBobomno pacmpoctpansemoe I10),
SeaMonkey (cBoboano pacnpoctpansemoe [10), Chromium (cBo6oaHO pacmnpoctpansemoe 110), Java 8
RuntimeEnvironment (cBo6onno pacnpoctpansiemoe I10), doPDF (cBob6onno pacmpoctpansiemoe I10),
GNU ImageManipulationProgram (cBo6omuo pacmpocrpansiemoe I10), Inkscape (cB0oGOIHO
pacnpoctpansiemoe [10), XnView (cBobogno pacmpoctpansemoe I10), K-LiteCodecPack (cBoGomno
pacmpoctpansemoe [10), FAR Manager (cBo6oaHo pacnpoctpansiemoe [10).

30 nocaoounvix mecm

Ocnamennoctb: CTOn ayAuTOpHBIM 11 cTyAeHToB — 16 mr., crym — 30 mT., Kpecio
nperonaBatenss — | mT., JOCKa HacTeHHas Oenas MarHUTHO-MapkepHas «Magnetoplan» - 1 mrT.,
MepeHocHas HacToNbHas TpuOyHa — 1 mT., mnakar — 4 mr.

[lepexatHast MmynpTHMeUiTHAs ycTaHOBKa (HOYTOYK Acer Aspire7720 (Intel(R) Core (TM)2 Duo
CPU T7700 2.40GHz 2 I'b); mbimib npoBogHas Genius Laser; mpoektop DLP Texas Instruments VLT-
XD600LP; croiika nepeaBukHas METAJUTMYECKAsi MHOTOSIpYCHast ).

[lepeyeHp NUIIEH3MOHHOTO MporpamMmHoro obtecnedenus: Microsoft Windows Pro 7 RUS,
Microsoft Office Std 2007 RUS, AmnrtuBupycHoe mnporpamMmuoe obecneuenue Kaspersky Endpoint
Security, 7-zip (cBoboano pacmpoctpansemoe I10), FoxitReader (cBo6oano pacmpoctpansemoe I10),
SeaMonkey (cBo6onHo pacnpoctpansemoe [10), Chromium (cBoGoaHo pacupoctpansiemoe I10), Java 8
RuntimeEnvironment (cBo6onno pacnpoctpansiemoe I10), doPDF (cBob6onno pacmpoctpansiemoe I10),
GNU ImageManipulationProgram (cBobomno pacmpoctpansemoe I10), Inkscape (cBOOOAHO
pacnpoctpansiemoe [10), XnView (cBob6oano pacnpoctpansemoe I10), K-LiteCodecPack (cBoGonO
pacmpoctpansiemoe [10), FAR Manager(cBo6oaHo pactipoctpansiemoe [10).

16 nocadounvix mecm

OcHamenHocTb: CTON KOMITBIOTEPHBIM — 6 MIT., Kpeciao mpenoaasatess — 17 mT., MOHOOJIOK
LenovoM93ZIntelQ87 - 16 mir. (BO3MOXKHOCTh J0CTyIHa K ceTu «MHTepHeT»), J0CKa HACTeHHas Oeias
MarHUTHO-MapkepHas «Magnetoplany - 1 mT., nepeHocHast HacTobHas TpuOyHa — 1 mT., muakar — 8 miT.

[lepeueHb JUIICH3MOHHOTO MporpaMmHoro obecrneuenus: Microsoft Windows 7 Professional
Microsoft Open License 49379550 ot 29.11.2011, Microsoft Office 2007 Professional Plus Microsoft
Open License 46431107 ot 22.01.2010, CoreIDRAW Graphics Suite X5, Autodesk product: Building
Design Suite Ultimate 2016, product Key: 766H1, Kaspersky Endpoint Security, 7-zip (cBoOomHO
pacmpoctpansemoe I10), Foxit Reader (cBo6omno pacmpoctpansemoe I10), Foxit Reader (cBoGomnO
pacnpoctpansiemoe [10), SeaMonkey (cBobGomuo pacnpoctpansemoe I[10), Chromium (cBoGomHO
pacmpoctpansemoe [10), Java Runtime Environment (cBobomuo pacmpoctpansemoe I10), doPDF
(cBo6oaHO pacnpoctpansemoe [10), GNU Image Manipulation Program (cBo6oaHO pacmpocTpaHsemoe
I10), Inkscape (cBoboaHO pacmpoctpansemoe [10), XnView (cBoboaHo pacmnpocrtpansemoe [10), K-Lite
Codec Pack (cBoboano pacnpoctpansemoe [10), FAR Manager (cBo6onHo pactipocTtpansemoe [10).

8.2. IlomemeHue 151 CAMOCTOSITEIbHOM PadoThI
1. OcHanieHHOCTh TOMEIIEHUS Ui CaMOCTOSITeNIbHOM paboThl: 13 mocamounbix Mect. Ctym —
25 mT., CTON — 2 WIT., CTOJ KOMIOBIOTepHBIA — 13 mT., mkad — 2 mr., JoCKa ayAuTOpHAsT MapKepHas —



1 mr., APM yuebnoe IIK (Monutop + cucremubiii 650k) — 14 mr. Jloctyn k cetn «MHTEpHET», B
3JIEKTPOHHYIO HH(POPMALIMOHHO-00pa30BaTEIbHYIO Cpely Y HUBEPCUTETA.

[lepedeHp JIUIEH3MOHHOTO MporpaMMHoOro obecrneuenus: Microsoft Windows 7 Professional,
Microsoft Office 2007 Professional Plus, antuBupycHoe mporpammuoe oOecrneucHue: Kaspersky
Endpoint  Security, 7-zip (cBobomno pacnpoctpansemoe I10), Foxit Reader (cBoboaHO
pacmpoctpansiemoe I10), SeaMonkey (cBoGomno pacnpoctpansemoe [10), Chromium (cBoGomaHO
pacmpoctpansiemoe I10), Java Runtime Environment (cBo6omuo pacmpoctpansemoe I10), doPDF
(cBoOoaHO pacmpoctpansemoe I10), GNU Image Manipulation Program (cBo60oaHO pacmpocTpaHsIeMoe
I10), Inkscape (cBobomHo pacmpocrpansemoe I10), XnView (cBoboaHo pacmpoctpansemoe I10), K-Lite
Codec Pack (cBoboaHo pactipoctpansiemoe [10), FAR Manager (cBoboano pacnpoctpansemoe I10).

2. OCHaIIEHHOCTh TIOMEIIEHHS U CAaMOCTOSITeNIbHOW pa0oThl: 17 mocagouHbix Mect. Jlocka s
nuceMa MapkepoM — 1 mr., paboume MmecTta CTyAEHTOB, obopynoBaHHble IIK ¢ moctynom B cerb
YHuuBepcurera — 17 mT., MyIbTUMEAUHHBIA TTpoekTop — 1 mr., APM npenonaBarens ans paboThl ¢
MyJabTEMEHA — | mT. (CHCTEMHBIN OJIOK, MOHUTOPHI — 2 mT.), cToi — 18 mrT., cryn — 18 mt. Joctyn
cetu «MIHTEpHETY, B AJIEKTPOHHYIO HH(POPMAIIMOHHO-00pa30BaTEeIbHYIO Cpeay Y HUBEPCUTETA.

[lepeueHs NHMIIEH3MOHHOTO TporpammHoro obecmneueHusi: Microsoft Windows 7 Professional;
Microsoft Windows XP Professional; Microsoft Office 2007 Professional Plus, axTtuBHpycHOE
nporpammHoe obecrieuenue: Kaspersky Endpoint Security, 7-zip (cBoGoaHo pacmpoctpansiemoe [10),
Foxit Reader (cBoboano pacmpoctpansemoe I10), SeaMonkey (cBoboano pacmpoctpansemoe I10),
Chromium  (cBoboagno pacmpoctpansiemoe [10), Java Runtime Environment (cBoGomHO
pacmnpoctpansiemoe I10), doPDF (cBo6oaHo pacnpoctpansemoe I10), GNU Image Manipulation Program
(cBoOoaHO pacmpoctpansemoe I10), Inkscape (cBob6oaHo pacmpoctpansemoe [10), XnView (cBo6oaHO
pacnpoctpansiemoe I10), K-Lite Codec Pack (cBoboano pacmpoctpansemoe I10), FAR Manager
(cBoOoaHO pacmpoctpansemoe [10).

8.3. IlomemeHus A1 XpaHeHUsI U NPOPUIAKTHYECKOT0 00CTYyKUBAHUS 000Py10BAHUSA

1. ILleHTp HOBBIX MH(OPMAIIMOHHBIX TEXHOJIOTHH U CPEICTB O0yUCHHS

OcCHaIEeHHOCTh: TIEPCOHANBHBIA KOMITBIOTEP - 2 mIT. (HocTym K ceTu «MHTepHeT»), MOHUTOD -
4 mT., CeTeBOW HAKONMUTENh - | IIT., UCTOYHUK OecrepeOOWHOro MHTaHUS - 2 IIT., TEJIECBU30p
iasMeHHslid Panasonic - 1 mT., Touka Wi-Fi - 1 mT., masiapHas craHius - 2 MmT., Apeib - 5 MIT.,
nepgoparop - 3 mr., HabOp MHCTpyMEHTa - 4 WIT., TeCTEpP KOMIBIOTEPHOH CeTH - 3 IIT., OaJUIOH CO
CKaTBIM Ta30M - | IIT., acTa TEIUIONPOBOAHAS - | MmIT., mbuTecoC - | IIT., paAMOCTaHIUS - 2 IIT., CTOJN —
4 mr., TyMOa Ha KOJIeCHMKax - | IIT., MOJCTaBKa Ha KoJiecukax - 1 mrT., mkad - 5 mT., Kpecio - 2 mT.,
nectHuna Alve - 1 mr.

[lepeueHb nHIEH3MOHHOrO mporpamMmuoro obecnedenus: Microsoft Windows 7 Professional,
Microsoft Office 2010 Professional Plus, antuBHpycHOe mporpammuoe obOecrneucHue: Kaspersky
Endpoint  Security, 7-zip (cBoGomHo pacmpoctpansemoe I10), Foxit Reader (cBoOomHO
pacrpoctpansiemoe I10), SeaMonkey (cBoboxno pacnpoctpansemoe I[10), Chromium (cBoGoaHO
pactpoctpansiemoe [10), Java Runtime Environment (cBoGomno pacnpoctpansemoe [10), doPDF
(cBobomHO pacmpoctpansemoe I10), GNU Image Manipulation Program (cBo6oaHO pacmpocTpaHsIeMoe
I10), Inkscape (cBobomHO pacmpoctpansemoe [10), XnView (cBob6oaHo pacnpoctpansemoe [10), K-Lite
Codec Pack (cBoboauo pacmpoctpansiemoe [10), FAR Manager (cBoboano pacrnpoctpansemoe I10).

2. lleHTp HOBBIX HH(OPMAIIMOHHBIX TEXHOJOTHIA U CPEICTB O0yUCHHUS:

OcHaIleHHOCTh: CTOJ - 5 WT., CTyaA - 2 IUT., Kpecao - 2 mT., mKad - 2 mT., NepcoHaNIbHbIN
KoMmmbioTep - 2 mr. (moctyn k cetu «MHTepHer»), mMoHuTop - 2 mT., MO®Y - | mT., Tectep
KOMITBIOTEPHOMU CeTH - 1 mT., GaJIJIOH CO CKAThIM T'a3oM - | HIT., IIypynoBepT - 1 1miT.

[lepeueHp JHMIIEH3MOHHOTO IMporpaMmHoro obecneuenus: Microsoft Windows 7 Professional,
Microsoft Office 2007 Professional Plus, antuBHpycHOe mporpammuoe obecrneucHue: Kaspersky
Endpoint  Security, 7-zip (cBoGomno pacmpoctpansemoe I10), Foxit Reader (cBoOomHO
pacmpoctpansiemoe I10), SeaMonkey (cBoboxno pacmpocrpansemoe I[10), Chromium (cBoGoaHO
pactpoctpansiemoe I10), Java Runtime Environment (cBoGomuo pacmnpoctpansemoe [10), doPDF
(cBobomHO pacmpoctpansemoe I10), GNU Image Manipulation Program (cBoGoaHO pacmpocTpaHsIeMoe



I10), Inkscape (cBoboaHo pacmpoctpansemoe [10), XnView (cBoboaHo pacmpoctpansemoe [10), K-Lite
Codec Pack (cBoboaHo pactipoctpansiemoe [10), FAR Manager (cBoboano pacnpoctpansiemoe I10).

3. LleHTp HOBBIX HH(POPMAIIMOHHBIX TEXHOJIOTHIA U CPEIICTB OOYUCHUS:

OcHameHHocTh: CcToa - 2 mT., cTya - 4 wrT., kpecno - | mT., mkadp - 2 mT., NepCOHATBHBIN
kommbloTep - 1 mT. (moctym k cetn «MHTepHeT»), BeO-kamepa Logitech HD C510 - 1 mT., KOJIOHKH
Logitech - 1 wr., Tectep komnbloTepHO#M ceTr - 1 wT., Apenb - 1 wr., TenedoH - 1 mr., Habop PyUHBIX
WHCTPYMEHTOB - | mIT.

[lepeueHp JIHMIIEH3MOHHOTO IporpaMmHoro obecrneuenusi: Microsoft Windows 7 Professional,
Microsoft Office 2007 Professional Plus, antuBmpycHOe mporpammuoe obecrneucHue: Kaspersky
Endpoint  Security, 7-zip (cBoGomHo pacnpoctpansemoe I10), Foxit Reader (cBoGomHO
pacmpoctpansiemoe I10), SeaMonkey (cBoboxno pacnpocrpansemoe I10), Chromium (cBoGoaHO
pactpoctpansiemoe [10), Java Runtime Environment (cBoGomno pacmnpoctpansemoe [10), doPDF
(cBobomHO pacmpocrpansemoe I10), GNU Image Manipulation Program (cBoGoaHO pacmpocTpaHsIeMoe
I10), Inkscape (cBoGoaHo pacmpoctpansemoe [10), XnView (cBob6oano pacnpoctpansemoe [10), K-Lite
Codec Pack (cBoboano pacnpoctpansiemoe I10), FAR Manager (cBo6oaHo pactipoctpansiemoe I10).

8.4. JIuueH3MOHHOE MPOorpaMMHoOe obecriedeHmne
1. Microsoft Windows 7 Professional.

2. Microsoft Windows 8 Professional.

3. Microsoft Office 2007 Professional Plus.
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