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PaGouas nporpamma qucnunMHbl «MaTemarnyeckue MeTobl (pu3nkm» pazpadoraHa:

— B cootBercTBHH ¢ TpeboBanusiMu @PI'OC BO OakanaBpuar 1o HarpaBJI€HHIO TOATOTOBKU
«27.03.03 CucremHBIli aHANIW3 W YOPABICHUE», YTBEPKAEHHOTO MpHKa3oM MUHOOpHAYKH
Poccun Ne902 ot 07 aBrycta 2020 r.;

— Ha OCHOBaHMHM y4eOHOTo IjiaHa OakanaBpHara MO HaIpaBieHUIO moaroToBku «27.03.03
CucTeMHBI aHaTM3 U yIpaBJeHUE» HampaBieHHOCTh (nmpodwmib) «Teopuss U MaremaTndyeckue
METO/bl CUCTEMHOI'O aHalIM3a W YIPABICHUS B TEXHUUYECKUX, SKOHOMUYECKMX M COLMAJIBHBIX
cucTeMax».

CocraBurenu accucteHT M.M. Acanynaru

n.T.H., mpod. B.E. TpymHukos

Pagouas nporpaMmma paccMoTpeHa W 0100peHa Ha 3acelaHuN Kadeapbl CHCTEMHOTO
aHa;u3a u ynpasJieHus ot «05» gespans 2021 r., mporokon Ne 8.

3aBenyromnuii kageapoit I.T.H., nou. }0.B. Unprommu

Pagouas nporpaMmma corjiacoBaHa:
HauanpHuk oTnena
JTUTIEH3UPOBAHMS, AKKPEAUTAIIUU U I0.A. JlybpoBckas
KOHTPOJISI KauecTBa 00pa30BaHMUs

HauanpHuk oTaena METOOUYECKOTO

K.T.H. A.1O. PomaHunkoB
obecrieueHust yaeOHOTO mporecca




1. HEJIU U 3AJJAYN JUCIHUTTJINHBI

Lenp mpenojnaBaHusi AUCHMIUIMHBI — TMOJIYYEHUE JOMOJIHUTEIBHBIX MaTeMaTHYECKUX
3HaHWH, CHOCOOCTBYIOIIMX YCIICTHOMY OCBOCHHUIO PA3JIMYHBIX CHEIUATBHBIX JUCITUTUINH;
npuoOpeTeHne HABBIKOB MMOCTPOCHUS U MIPUMEHEHUS MAaTEeMAaTHUYECKUX MOJIEJIeH B MH)XCHEPHOU
MpaKTHUKE.

3agaud  JUCHUIUIMHBL: PAa3BUTHUE JIOTMUECKHX, [I03HABATEIBHBIX W TBOPYECKUX
CITIOCOOHOCTEH CTYJICHTOB.

2. MECTO JUCHUIIVIMHBI B CTPYKTYPE OIIOII BO

Juctummaa «MareMaTndeckue MeToAbl (DU3MKW» OTHOCUTCS K 00s3aTelbHOW dYacTu
brmoka 1  «/lucuumiuuHabl  (MOIYNIH)»  OCHOBHOW  MPO(ECCHOHAIBHOW  00pa3oBaTEIIbHON
nporpaMMbl 10 HarpaBieHuio noaArotoBku 27.03.03 «CucTeMHBIN aHamU3 U YIpaBICHUE)
HanpaBlieHHOCTh (mpoduib) «Teopuss M MareMaTHyecKue METOIbl CHUCTEMHOTO aHajau3a u
VIOPABJICHUS B TEXHUYECKUX, SJKOHOMUYECKUX U COLIMAIBHBIX CUCTEMax» M u3ydaercs B 4 U 5
ceMecTpax.

[IpeamecTByOmMMUME KypcamMu, Ha KOTOPBIX HEMOCPEACTBEHHO 0azupyeTcs: JUCHUIUIMHA
«MaremaTuueckre MeTobl GU3UKN» SIBISAIOTCS «Teopus U TeXHOJOTUsl MPOTrPAMMHUPOBAHUS»,
«MopgenupoBanue cucrem», «MCTopuss M OCHOBBI CHCTEMHOIO aHaju3a W YIPaBICHUA
yuTaeMble B Kypce OakanaBpHara.

HucuummmHa «MareMaTndecKue METOJbI (DM3MKW» SIBISICTCS OCHOBOIIOJIAratome Jyist
W3Y4YEHUs CIEAYIOIUX AUCHUIUIMH: «MaTreMaTuuecKue METOIbl CUCTEMHOTO aHaJIM3a U TEOpUHU
MIPUHATHUSA PEUICHUITY, «MaTeMaTHYeCKre METOAbl TEOPUH YIIPABICHUS.

3. INIAHUPYEMBIE PE3YJbTATbI OBYYEHHSA 11O JUCHUIIIMHE
(MOJYJIIO), COOTHECEHHBIE C IUVIAHUPYEMBIMU PE3YJbTATAMUA
OCBOEHUSA OBPA30OBATEJIBHOM MPOI'PAMMBI

[Tpouecc n3yueHus: JUCHUIUIMHBL HaIlpaBiIeH Ha (JOPMUPOBAHME CIEAYIOUINX PE3YJIbTAaTOB
00y4yeHHMsl, IPECTaBICHHBIX B Ta0JIUIIE:

®opmMupyemble KOMIIETEHIIUH
Kox Kon u HamMeHOBaHHe HHANKATOPA
Coaepixanue JAOCTHKEHHS] KOMIIeTeHIIUH
KOMIIETCHIIUH romrere
HIUH
OIIK-1.1. 3HaTh MOJIOKEHHUS, 3aKOHBI X METOIBI
CrniocobeH aHaIM3upoOBaTh B 00JIaCTH €CTECTBEHHBIX HAYK M MAaTEMAaTUKU
3a/1a4u PO eCCHOHATBHON OIIK-1.2. YMmeTh NpOBOAUTH aHAIU3 3a7a4
NESTEIbHOCTH Ha OCHOBE poeCCHOHATILHOMN IeATEILHOCTH B 00J1aCTH
ITOJIOYKEHUH, 3aKOHOB U OIlK-1 €CTECTBEHHBIX HAYK U MATEMATUKH
METOIOB B 00JIaCTH OIIK-1.3. Bnaners HaBbIKaMu TPUMEHEHUS
€CTECTBEHHBIX HayK U MOJIOKEHUH, 3AKOHOB 1 METOZIOB B 00JIACTH
MaTeMaTHKU €CTECTBEHHBIX HayK U MAaTeMaTUKHU ISl aHaIn3a
3a7a4 NpoQecCHOHATBHOMN NesITeTbHOCTH

CnocoOeH npuHUMAaTh OIIK-8.1. 3naTh npoduibHbIE pa3ieibl
HayYHO 0OOOCHOBAHHBIE MaTeMaTHKH, PU3HKH, THPOPMATUKH, METOJIOB
pelieHus B 00J1acTu CUCTEMHOT0, (yHKIIMOHAIBHOTO aHAJIN3a,
CHUCTEMHOI'0 aHaJlu3a U OITK-g | T€OPUH YNpaBIeHus, 3HAHUM, TIO3BOJISAIOLINE
aBTOMATHYECKOTO IIPUHUMATh HAyYHO OOOCHOBAHHBIE PELICHUS B
yIIpaBJIEHMS HA OCHOBE 00JIaCTH CUCTEMHOTO aHAJIN3a U
3HaHUH MPOQUIBHBIX aBTOMATHYECKOTO YIPABJICHUS
pa3zienoB MaTEMaTUKH, OIIK-8.2. YMeTh NpUHUMATh HAYYHO
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¢dbuszukn, nHGOpPMATHKH, 000CHOBaHHBIE PEIIECHUS B 00JIACTH CUCTEMHOTO

METOJI0B CUCTEMHOTO U aHaJIM3a U aBTOMAaTUYECKOT0 YIIPABJICHUS Ha
(YHKIIMOHATILHOTO aHAJIN3a, OCHOBE 3HaHUM NPOGUIBHBIX Pa3IEIOB
TEOpPUU YIIPABIICHUS U TEOPUU MaTeMaTHKH, PU3HKH, THPOPMATUKH, METO/I0B
3HaHUI CUCTEMHOT0, (YHKIIMOHAIBHOTO aHAJIN3a,

TEOPUU YIIPABJICHHUS
OIIK-8.3. Bnagets HaBBIKAMH HCIIOIB30BaHUA
3HAHWUN TPOUIBHBIX Pa3/IeIOB MATEMATHKH,
(buszukn, nHPOPMATHUKH, METOJOB CUCTEMHOTO,
(YHKITMOHATTLHOTO aHAJN3a, TCOPUH YIIPABICHUS
JUTSL IPUHSITHS. HAyYHO 0OOOCHOBAHHBIX PEIICHHI
B 00J1aCTH CHCTEMHOI'0 aHaJIu3a 1
ABTOMATHUYECKOTO YIIPABJICHHS

4. CTPYKTYPA U COAEPKAHUE JTUCTIUITJIMHBI

4.1. O0beM TUCHUILIUHBI U BU/bI y4eOHOH padoThl
OOmass TPYAOEMKOCTh JWCIMIUIMHBI COCTaBIsieT S 3aderHbie equHUIbl, 180
aKaJIeMUYECKHX Yaca.

AK. 4acel 1o
. Bcero
Bup y4yeOHoii padoThI ceMecTpam
aK. 4acoB 4 5
AyIMTOpHBIE 3aHATHS, B TOM 4YHCJIe: 102 68 34
Jlekuun 34 17 17
[Tpaktuueckue 3anstus (113) o1 34 17
JIaGoparopusie 3ausTus (JIP) 17 17 0
CamoctosTenbHas padora cryaentoB (CPC), B Tom uncie 78 40 38
[ToaroroBka K g1a00opaTopHbIM paboTam 23 13 10
[ToaroroBka K MPaKTUYECKUM 3aHSATUSIM 55 27 28
Bua npomexyrouHoii arrecrauuu — (audg.3ager, 3a4er) 3 3, KP
OO0masi Tpy10eMKOCTh 1M CHUILIIHHbI
ak. yac. 180 108 72
3a4. el 5 3 2

4.2 Conepxanue IMCHUILINHBI

Y4eOHBIM TUTAHOM TNPEAYCMOTPEHBI: JIEKLUH, NPAKTUUYECKUE 3aHATHUS, J1abopaTopHbIE
paboThI U caMOCTOsITENbHAs padoTa.

4.2.1. Pa3aeanbl JMCHHUIIJIMH U BUABI 3AHATHI:
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Pa3znen 1 «OcHOBBI HAy4HOTO MPEIBUICHUSL.
1. | VuTennexTyaibHble TEXHOIOTHU U 27 ) 6 2 14
MIPEACTABIICHUE 3HAHUIDY
Paznen 2 «Teopusi ©1 METOIbI
2. | mporHo3upoBaHUs» 26 6 7 2 11
Paznen 3 «Teopust aBToMaTHU4IeCKOro
3. | ympaBieHus» 26 6 7 2 11
Paznen 4 «MonenpoBaHue CHCTEM
4. 26 6 7 2 11
Paznen 5 «Marematuaeckuie METO/IbI TEOPUU
5. | ynpaBneHus» 28 6 9 3 10
Paznent 6 «MaremMaTHIecKHe METO I
6. | ucciaemoBaHMs SKOHOMHYECKHMX M COLMATBHBIX a7 5 15 6 21
CHCTEM»
Hroro: 180 34 51 17 78
4.2.1. ConepxaHue pa3iejoB THCIHUIIUHBI:
TpynoemMKo
Ne HanmenoBanue . Py
Conep:xaHue JIeKIIMOHHBIX 3aAHATHI CTh B aK.
n/n pasnesia IUCHUTLIMHBI
yacax
OnpeneneHre OCHOBHBIX MOHITUH
MaTematnueckoi ¢puzuku (MD):
g depeHInaTbHOe YpaBHEHUE C
YacTHBIMU Npou3BoaHbIMU (JYUII),
nopsgok JAYUII, pemenue, BUabI
1 OcHOBBI MaTeMaTHYeCKOM peleHui, BUIbl ypaBHEHUN (JTMHEHHBIE, 5

Ppuzuku. HEeJIMHEWHbIE, KBa3UIMHEWHEIE).
Jluneiinbie nuddepeHImanbHbIe
YpaBHEHUS C YaCTHBIMU MPOU3BOIHBIMU
IIEPBOTO NOpsA/IKa. Y paBHEHHE ITEPEHOCA.

YpaBHenus Makcsena.
3amMeHa HE3aBUCUMBIX [TEPEMEHHBIX,
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XapaKTEPUCTUKH, KAHOHWUYECKHUI BUJ,
Kiaccudukanus kpazwinHerHbix J[YUIl
BTOPOIO MOPSAKA OTHOCUTEIBHO UCKOMOM
(YHKIIUY IBYX HE3aBHUCHMBIX
NIEPEMEHHBIX.

YpaBHenus
runep001u4ecKoro TUma.
BoJsiHoBOE ypaBHeHHe .

Bonnosslie ypaBHenus. Konebanus tena
00Jb1110} Macchl: pu3nYecKasi MoJeb,
BBIOOp IMapaMeTpoOB ONMCAHUS JBHKEHUS,
MaTeMaTU4YeCKast MOJEIb ABUKEHUS,
KpaeBble (HavaJabHbIE) YCIOBHUSI,
nocTaHOBKa kpaeBoii 3agaun (K3),
KOPPEKTHOCTh noctaHoBkH K3. 3anaya o
KOJIe0aHUsX CTPYHBI, Macca KOTOpPOH
COCpEeI0TOUYEHA B cepearHe. BoHbl
MaTepuu. BeiBoJ ypaBHEHHs KoJeOaHUM
CTPYHBI. Bupl rpaHUYHBIX YCIOBUM.
Hauanensie ycnosus. [lonsatue kpaesou
3agauu. beckoneunas crpyna. @opmyia
Hanambepa. Pacripoctpanenue BoJH
OTKJIOHEHHS M BOJIH UMITyJibca. MeTox
®ypre. Ctosune BosnHbl. [Ipumepsl.

IMapaGonuyeckue ypaBHeHUsl.

YpaBHEHUSI TEIJIONPOBOJHOCTU U
muddy3uu. BeiBog ogqHOMEpHOTO
YpaBHEHHUS TEIUIOIPOBOIHOCTH.
HavanpHble 1 rpaHnyHble ycnoBus. Buael
IPaHUYHBIX YCIOBUH AJIsl ypaBHEHUS
TEIUIONPOBOAHOCTH. TEIIONPOBOAHOCTD B
CTEpXHE MPHU HAJIMYUH TEIJI000MEHa
yepe3 OOKOBYIO TOBEPXHOCTb.
TennonpoBOAHOCTh B 0ECKOHEYHOM
crepxkHe. Merog ®ypse miis
OecKOoHEeYHOro cTepKHs. MHTerpan
[Tyaccona, pyHnaMeHTaIbHOE pelieHne
yYpaBHEHUS TEIUIONPOBOAHOCTH U €r0
¢buznueckuit cmbici. [Ipumepsr.
TennonpoBoIHOCTh B KOHEUHOM CTEPIKHE.
[IpuBeneHne Kk OTHOPOAHBIM TPAaHUYHBIM
ycioBusM. Meton @ypee. [Ipumepst.
VYpaBuenue nuddy3un, rpaHuIHbIe
YCIIOBUS, 3aBUCALINE OT BPEMEHHU.
IIpumepsl. BeIBOJ ypaBHEHUS ABYXMEPHOMN
CTallMOHAPHOM TETIONPOBOIHOCTH.

DJIMNTHYEeCKHE YPaBHEHHS.

VYpasuenus Jlamnaca u IlyaccoHa.
[TonsiTHe 0 ciennambHBIX PYHKIMIX
MaTeMaTH4eckoi pusuku. 3agaua
[rypma-JInyBumns mos
TPUTOHOMETPUYECKOTO YPABHEHMS,
ypaBHeHuli beccens u Jlexanpa.
Tpuronomerpuueckue u beccenessl
¢byHKkuuu, nonuHoMsl Jlexxanapa.
3Ha4yeHue CreUabHBIX (PYHKIHA B
PELIECHNN OTHOPOJHBIX KPAeBbIX 33Ja4
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MaTeMaTHYeCKON (PU3UKH.

DuekTpHYecKHe KOJIeOaHusl B

AJIMHHBIX JTUHUAX.

DnexTpuueckue KoneOaHus B
O6eckoHeuHOM TpoBojie. Konebanus B
JIMHUH, CBOOOJTHOM OT MCKAXKECHHIA.
['panuuHbIe yCIOBUS Ui TPOBOA
KOHEYHOM JJIMHBI. Y paBHEHHUE IS
MOTEHIIKaNa AIEKTPOCTATHUECKOTO MOJIS.
3ajaya pacuera HanpsKEHHOCTU
AIIEKTPUYECKOTO TOJISI B IOIYTIOJIOCE.
Juddepenunanbabie ypaBHEHHUS
CBOOOHBIX AJEKTPUUYECKUX KOJICOAHUH.
TenerpadHoe ypaBHeHUE. Y paBHEHUS
3NeKTpoMarHuTHoro nosis. [lonepeyno-
ANEKTPUYECKUE, TONIEPEUYHO-MAarHUTHBIC H
MOTEPEYHO-3TIEKTPOMArHUTHBIE BOJTHBL.
BomHBI MEXTy HICATBHO TIPOBOISIIIUMHI
IUTOCKOCTSIMH, pa3/eIeHHbIMU
JUDJICKTPUKOM. BOJTHBI B KOAKCHATFHOM
kabere.

MeTox ceToK.

OCHOBHBIC TTOHSITHUS: CETKU B CCTOYHEIC
(GYHKINY; anmpOKCUMAIIHSI POCTEHIITNX
Qg QepeHIraIbHBIX OIIEPaTOPOB;
pa3HOCTHas 3a7a4a. Y CTOMYMBOCTD. SIBHas
Y HESIBHASI PA3HOCTHBIE CXEMBI JUISl IEPBOU
Y BTOPOM KpaeBbIX 3a7a4 YPaBHEHUS
TEIUIONPOBOJHOCTH. Peienne cucrem
pPa3HOCTHBIX ypaBHeHU. Meton 3eiinensi.

HUroro:

34

4.2.3 TIpakTHYecKHe 3aHATHE

Ne
n/n

Pa3nen

TeMaTuKa NPAKTHYECKUX 3AHATUI

TpyroeMKkocTh
B aK. yacax

Paznen 1

OCHOBHBIC TIOHSITHUS U OIPCACIICHUSA

6

Paznen 2

3amaua Komu. Meton Jlanambepa. Meton @ypre.

Paznexn 3

YpaBHeHME TEIIONPOBOAHOCTH U 1 dy3un

> |wNE

Paznen 4

VYpasuenus Jlamnaca u Ilyaccona

7
7
7

o

Pasnen 5

DIIUNTUYECKNE YPaBHEHUS

9

o

Pasnen 6

Cetku u ceTouHble (PyHKITNU

15

Hroro:

51

4.2.4 JlabopaTopHbie padoThI

Ne

n/n

Pa3nen

TemaTuka J1a00paTOpPHBIX padoT

TpyaoemkocTs
B aK. yacax

1.

Pasnen 1

OCHOBHBIC TTIOHSATHSA B OIpPEACTICHUSA

2

Pasnen 2

3anaya Komu. Meron Hanamb6epa. Merog @ypee.

4

Paznen 3

YpaBHEeHHE TEIIIONPOBOAHOCTH U TudPy3uu
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4. | Paznen 4 VYpasuenus Jlamnaca u [Tyaccona 4
5. | Pasmen 5 ONIMITUYECKHE YPABHEHHS 3
6. Paszen 6 CeTku 1 ceTo4HbIe (DYHKITUN 2

Hroro: 17

4.2.5. KypcoBbie pa6oThI (IPOEKTHI)

Ne

/1 TeMbl KypCcOBBIX padoT

Meton @ypbe IS pelIeHHs KPaeBbIX 3a/1a4 MAaTEeMaTHIECKOM (DU3UKH.

MOI[GJ'II/IpOBaHI/IC MCTOJJda MOMCHTOB YIIPABJICHUS JIMHEWHBIMHM CUCTEMaMHU.

MopenupoBanue pabOThl AMEKTPUUECKON SN NEPEMEHHOI0 TOKA.

MO,Z[GJ'II/IpOBaHI/IC pacipeaciCcHus MHTCHCUBHOCTH JIA3CPHOI'O U3JIYICHH.

MonenupoBaHue yCTOMYMBOCTH PAOOTHI  DJIEKTPOJBHTATENIS  IPOMBIILICHHOTO
poborTa.

MO[[GJIHpOBaHI/Ie nponecca HarpeBa JUCTOBOI0O METaljia IpHU CBAPKE.

MoennpoBaHie NEPEXOIHBIX MPOIIECCOB P KOMMYTAIIUH 3JIEKTPUUYECKHUX LIETIEH.

MO,Z[eJ'II/IpOBaHI/IC aBTOKaTaJIUTUYCCKOM PCaKllMu B JKUJTKOM (1)8.36..

O N|o| O | ~wWIN

MonenupoBanne 3akoHa JloTTke-Bonbreppa B Onodusuke.

-
©

MO,Z[GJ'II/IpOBaHI/IC ABWIKCHUS JKUJAKOCTH B HArp€BA€MOM COCYIC.

5. OBPA3OBATEJIBHBIE TEXHOJIOT' T

B xone oOyueHus NpUMEHSIOTCS:

Jlekuum, KOTOphIC SABISIFOTCS OJJHUM W3 BOKHEHIIINX BUIOB YU€OHBIX 3aHSATHI U COCTABIISIFOT
OCHOBY T€OPETHUECKOMN MOATOTOBKU 00YUaIOIIUXCA.

[enu neKUMOHHBIX 3aHATHI:
-aTh CHCTEMAaTU3MPOBAHHBIE HAyYHbIE 3HAHWS 10 AMCLUMIUIMHE, aKIEHTUPOBAaTh BHUMAaHHME Ha
HanboJIee CJIOKHBIX BOMPOCAX TUCIUILTAHBI;
-CTUMYJIUPOBATh AaKTUBHYIO I[I03HABATENbHYIO JEATETIBbHOCTh OOYYAIOIIMXCS, CHOCOOCTBOBATH
(hOpPMHUPOBAHUIO UX TBOPUYECKOTO MBITUICHUS.

IIpakTnuyeckue 3ausaTus. Lleny npakTMUECKUX 3aHATUI:
-COBEPIIICHCTBOBATh YMEHUS M HABBIKH PEIICHUS MPAKTHUECKUX 3a/1ad.

[maBHBIM copep)kaHMEM STOr0 BUAAa YYEOHBIX 3aHATUHN SBIIETCS pPaboTa KaKIOro
0o0yJaromierocss Mo OBJIAJICHUIO TMPAKTUYECKUMH YMEHUSIMH W HaBbIKaMH TPOGECCHOHATLHON
JIESITETTbHOCTH.

JlaGopatopubie padoTthbl. [{enm naGoparopHbix paboT:

-COBEPUICHCTBOBATh YMEHUS M HABBIKH PEIICHUS MPAKTHUECKUX 3a/1au.

['maBHBIM cofepKaHWEM 53TOTO BHJA YYEOHBIX 3aHATHH SBISETCS padoTa KaKIIOTo
00ydJaromerocss Mo OBJIAJCHUIO TMPAKTUYECKUMH YMEHUSMH M HaBBIKAMH MPO(ECCHOHATEHON
JIESITETTHHOCTH.

Koncynbrauum (TeKylas KOHCYNbTAaIlWs, HaKaHyHE 3auyera) sBsSeTcsl omHoW u3 (opm
PYKOBOJICTBA Yy4eOHON paboTOM OOYJaroImUXCs M OKa3aHUS UM TIOMOIIM B CaMOCTOSTEIBHOM
W3y4eHUU MarTepuaia TUCUUIUIMHBL, B JIMKBUJAMM HMMEIOLIMXCS TMPOOENOB B 3HAHUSX,
3aI0JKEHHOCTEN 10 TEKYILIUM 3aHSITHSM, B IIOATOTOBKE MUCbMEHHBIX PaboT (IIPOEKTOB).

TekyIiye KOHCYJIBTAIUY POBOIATCS TPENoAaBaTeNieM, BeyIIINM 3aHITHSI B YU€OHOM TpyIIe,
HAYYHBIM PYKOBOJIUTEIEM M HOCAT KaK MHIUBHUYalIbHbIN, TaK U TPYIIIOBON XapakTep.

CamocrosiTeibHAsA padoTa o0ydaloIIMXCsl HarpaBleHa Ha YIIyOJleHHe W 3aKpervieHHe
3HAHMM, MOJIYYEHHBIX Ha JIEKIMSAX U JPYTHX 3aHATUSAX, BHIPAOOTKY HABBIKOB CaMOCTOSITEIBHOIO
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aKTHUBHOTO TPUOOPETEHUS] HOBBIX, JOMOJHUTENBHBIX 3HAHWUW, MOATOTOBKY K TMPEACTOSIINM
y4eOHBIM 3aHATHUSAM U IPOMEKYTOUHOMY KOHTPOJTIO.

TecTupoBaHue — KOHTPOJIb 3HAHUN C MOMOIIBIO TECTOB, KOTOPBIE COCTOST U3 YCIOBHMA
(BOIIPOCOB) M BApUAHTOB OTBETOB IS BEIOOPA.

6. OHEHOYHBIE CPEJACTBA IS TEKYHIEI'O KOHTPOJISI YCIIEBAEMOCTH,
IMPOMEXYTOYHOU ATTECTAIIUUA 110 UTOI'AM OCBOEHUA JTUCHUIIJINHBI

6.1. OueHo4HbIe cpeACTBA IJIsl TEKYLIero KOHTPOJISl yCIeBaeMOCTH
Pasznen 1
1. OnpeneneHue OCHOBHBIX MOHATHI MaTeMaTudeckoi ¢puszuku (MD):
2. muddepeHMaIbHOE ypaBHEHHE C YacTHBIMU npou3BoanbiMu ([IYUII), mopsaox AYUII,
pelIeHue, BUABI PEIICHHH, BUABl YPAaBHCHUH (JIMHCHWHBIC, HEIMHCHHBIC, KBAa3UJIMHEHHBIE).
3. Jluneiinpie nuddepeHMANBHbIE ypaBHEHUS C YaCTHBIMU IPOU3BOJHBIMH TICPBOTO
MOpAIKA.

4. VYpaBHEHue nepeHoca.
5. VYpaBuenus Makcsesia.
6. 3ameHa  HE3aBUCHUMBIX  [EPEMEHHBIX, XapaKTCPUCTUKH, KAHOHWYECKUH  BH],

knaccudukanus kBazunuHernsix J[YUII BTOpOoro mopsiaka OTHOCHUTENBHO HCKOMOM
(GyHKIMM IBYX HE3aBUCUMBIX TIEPEMEHHBIX.
Pazpgea 2.

1. BonHoBble ypaBHEHHUS.

2. KonebGanus Tena OoJbIION Macchl: GU3MYECKash MOJIEIb, BBIOOp MapaMeTpOB OIMMCAHUS
JIBIDKCHUS, MaTeMaTH4ecKas MOJENb JBWXKCHUS, KpaeBble (HAYadbHBIC) YCIOBUS,
nocTaHoBKa KpaeBoii 3anaun (K3), koppekTHocTh IocTanoBku K3.

3. 3amaua o kojeOaHUAX CTPYHBI, Macca KOTOPOWl cocpeioToueHa B cepeaunHe.BoiaHb

MaTepHH.
4. BeiBoj  ypaBHeHHs KoseOaHMH cTpyHbl. Buabl rpaHuyHbIX ycioBuil. HauanbHble
YCIIOBHSL.
5. TloHsaTue KpaeBoii 3a1a4H.
Paznen 3

1. beckoHeuHas cTpyHa.
2. ®opmyna Jlanambepa.
3. PacmpoctpaHeHne BOJIH OTKJIIOHEHHUS M BOJIH UMITYJIbCA.
4. Meton ®Oypee.
5. Crosiune BOJIHBI.
Paspean 4.
1. VYpaBHeHHS TEIIONPOBOTHOCTU U AU Py3HH.
2. BpIBOI OHOMEPHOTO YPAaBHEHHS TETLIONPOBOJIHOCTH.
3. HauanbHble U TpaHUYHBIE YCIIOBHSL.
4. Bwunel rpaHUYHBIX YCIOBHUH IS yPaBHEHHUS TETJIONPOBOIHOCTH.
5. TennonpoBOAHOCTD B CTEP)KHE MPU HATTMYUH TEIUI00OMEHa yepe3 OOKOBYIO TOBEPXHOCTb.
Paspean S.
1. TennonmpoBOAHOCTH B OECKOHEYHOM CTEpPIKHE.
2. Metoa ®@ypbe i1 6ECKOHEUHOTO CTEPIKHA.
3. HWurerpan [lyaccona, GyHIaMeHTaNbHOE PEIICHHE YPAaBHEHHUS TETIONPOBOIHOCTH M €T0
(bu3NYeCKUil CMBICII.

4. Tlpumepsl.
5. TennonpoBOJHOCTH B KOHEYHOM CTEpIKHE.
Paszgea 6.

1. TlpuBeneHue K OJHOPOJHBIM IPAHUYHBIM YCIOBHSIM.
2. Merox @ypse.



3. Ilpumepsr.
4. Ypasuenue nu¢pdy3un, rpaHUYHBIC YCIOBHS, 3aBUCAIINE OT BPEMEHHU.
5. Tpumepsl. BeiBosl ypaBHEHUs ABYXMEPHOH CTAI[HOHAPHOW TETUIONPOBOJIHOCTH.

6.2. OneHoYHbIe CPEACTBA A5 MPOBEIEHHsT MPOMEKYTOUHOI aTTecTaunu (udd.3auera)
6.2.1. IIpuMepHbIii nepeyeHb BONPOCOB K Au(d.3aueTy (110 AMCHUILINHE):

1. Byner 1M TEOpETMKO-MHOKECTBEHHOE IEpeceueHHe OTHOIIEHUH SKBHUBAJIEHTHOCTH
SBIISITHCSI OTHOIIEHNEM SKBUBAJICHTHOCTH?

2. Byner M TEOpPEeTUKO-MHOXKECTBEHHOE OOBEIMHEHHWE OTHOIICHWH SKBHUBAJICHTHOCTH
ABJISITHCSI OTHOILIEHUEM SKBUBAJIEHTHOCTH?

3. Byner nu uHTpaH3UTUBHAS T'PYIIA SABJIATHCS UMIPUMUTUBHON TPYIIION?

4. BynyT 1 OpOUTHI TPYMIIBI SBISATHCS CUCTEMAaMU HMIIPUMUATHBHOCTH?

5. Byner nu orpaHudeHue UHTPAH3UTHBHOM TPYIIIBI HA OPOUTY SBIATHCS TPAH3UTUBHOM
rpynmnoi?

6. B uem pa3HMLIa MeXay OJHONAPAMETPUUYECKHUMHU TPYIIIaMHU, MOPOXKIAEMbIMU TOJIHBIM
Y HETIOJIHBIM BEKTOPHBIM I10JIEM?

7. Kakoli BuUA BEKTOPHOTO II0Ji1 (KOBAPUAHTHOE, KOHTPABAPUAHTHOE) MOPOXKIAET
rpagueHT rIagKkon QyHKIUU?

8. Kakoil Bua BEKTOpPHOro mois (KOBapUaHTHOE, KOHTPABAPHMAHTHOE) IOPOXKAAET
ABTOHOMHAsI CHCTeMa OOBIKHOBEHHBIX MU (epeHINATBHBIX YPAaBHEHHIA?

9. Haiith  opgHOmapamMeTpHyYecKue TpPYIIbI, THOopoxaaemble auddepeHInaTbHBIMA
ypaBaenusimu dx/dt = 1, dx/dt = x.

10. SABnstroTcs M ofHOMapaMeTpudeckue rpyiibl auddeomopdusmMoB TpaH3UTUBHEIMU?

11. Kak noka3aThb TEOpEeMy O CYIIECTBOBAaHHHM IIEPBBIX HHTETPAIOB y ABTOHOMHOM
CHCTEMBI OOBIKHOBEHHBIX IH(epeHINaTbHbIX YPaBHEHH B OKPECTHOCTH HE OCOOON TOYKH C
HOMOILBIO TEOPEMBI O BHIIPSAMICHUN BEKTOPHOT'O 1MOJIsA?

12. IlpuBect mpumep, KOrja HEBEpHA TEOpPEMa O CYLIECTBOBAHMM IEPBBIX MHTEIPATIOB Y
ABTOHOMHOM CHCTEMbI OOBIKHOBEHHBIX IU(PQEpEeHIMATBHBIX YpaBHEHUH B OKPECTHOCTH OCOOOM
TOYKHU?

13. Kakue BuibI yIpaBiIsieMOCTH CYIIECTBYIOT?

14. Toxa3zaTp, 4YTO i1 CHUMMETPHUYECKMX CHCTEM IIOHSATHS CHJIbHOM M ciaboit
YIPaBIsEMOCTH COBIA/IAIOT.

15. Kak cBsi3aHbl NMOHATHS YHPABISEMOCTH U MEPBOTO MHTErpaja, HE 3aBUCSIIET0 OT
ylpaBiIeHUui?

16. KakoBa cBsI3b MEX/1y MOHATHSIMH JEKOMIIO3UIIMU 1 HAOI01aeMOCTH?

17. Kak ctpoutcsa HaOiromaemas peaau3alus A yIpaBlIsieMOM CHUCTEMBI C BBIXOJHBIM
oToOpaxeHnem?

18. Kakas cBsi3b MeXIy HOHATHAMHU JIESKOMITO3UIIMHM ¥ HHBAPUAHTHOCTH 110 BO3MYLLIEHUSIM?

19. Kakas monanreOpa acCOIMHUPOBAHHON alnreOphl yIpaBisieMOl CUCTEMBI OTBETCTBEHHA
3a CyIIECTBOBAaHWE MHBAPUAHTHBIX QyHKIMK? bByaeT nmu sta anredpa umeamom?

20. Kak anroputm mocTpoeHHsI HaOMI0AaeMOM pealu3allud MOXKET OBITh HCIIOJIb30BaH
JUIS IPOBEPKU HA MHBAPUAHTHOCTH BBIXOAHBIX (DYHKIIUH?

21. Kak anropuTM MOCTPOCHHS MHUHUMAIBHOW pealn3allid MOXKET OBITh HCIIOJIb30BaH
JUTSE IPOBEPKH HA HHBAPHAHTHOCTH BBIXO/IHBIX (DYHKIINH, €CIIH 3aJ[aHa HadaJlbHas TOUKa?

22.Ecin  cucrema oOnajmaer ciabod  yHOpaBiIseMOCTbIO, TO KaK IPOBEPSeTCs
BO3MO>KHOCTb JIJIS1 CUCTEMBI IOIYCKATh JEKOMIIO3HIINIO?

23. Kakoii BUA JEKOMIO3HWIIMU OMPEIEISIOT TEPBbIE HHTErPANIbl, HE 3aBHUCAILINE OT
YIPABJICHUI?

24. Yrto Takoe OMHAPHBIE OTHOIICHUS?

25. Yto Takoe OTHOIIEHHE YKBUBAJIEHTHOCTHU?

26. [IpuBeauTe MpUMEp OTHOIICHHUS SKBUBAJICHTHOCTH.

27. UTo Takoe OTHOIIEHUE YaCTHYHOTO MOpPsIKa?

28. [IpuBenuTe MpUMeEp OTHOIICHUS YaCTUYHOTO TOPSIJIKA.

29. Kakue cBoiicTBa OMHApHBIX OTHOLIEHUH Bbl 3HaeTe?

30. Kakue Busp1 OMHApHBIX OTHOIICHUN Bbl 3HaeTe?

31. Kakue onepanuu HaJl OMHAPHBIMUA OTHOIIICHUsIMU BbI 3HaeTe?

32. OxapakTepu3syiiTe OMHapHbBIE OTHOILECHUS, TOPOXKIaeMble TPYIIION MpeoOpa3oBaHMiA.

33. Yro Takoe TpaH3UTUBHOCTH TPYIII TPeoOpa3zoBaHuii?
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34. Yto Takoe MPUMHUTHBHOCTH TPYII MPEeoOpa3oBaHU?

35. Kakue noarpynmnst Ber 3Haere?

36. Kakue akrop-rpynns! Bel 3Haete?

37. Yrto Takoe dakTop-rpynimbi?

38. OxapakTepu3yiTe HOpMaJIbHbIE MTOATPYIIIIHI.

39. Yro Takoe ycIoBHsS UMIPUMUTUBHOCTH?

40. Oxapakrepu3yiiTe KOBAPHAHTHBIC BEKTOPHBIC MOJIS.

41. Oxapakrepu3yiiTe KOHTpaBapHAHTHbIEC BEKTOPHBIE MOJIS.

42. OxapakTepusyire OJIHOTIapaMETPUYECKHE TPYIIIBI nuddeomopduzmMoB,

MOpOKAACMBIC KOTPaBapUaHTHBIMU BEKTOPHBIMU ITOJISAMU.

43. TlpuBenuTe TPAKTOBKY aBTOHOMHOW CHCTEMBbI OOBIKHOBEHHBIX AH(depeHnnanbHbIx

ypaBHeHu# (O/1Y) kak KOTpaBapuaHTHOTO BEKTOPHOTO TIOJIA.

44, [lpuBenuTe  TPAaKTOBKY  MHOXecTBa  pemieHud  cuctembl  OIY  kak

OJTHOTIapaMeTpUdecKoi rpynimsl aupdeomopdu3mMos.

45. Yto Takoe MHOT000pazus?

46. Kak npon3BOANTCS TapaMeTPUIECKOE 3a/laHie MHOT000pa3Hii?

47. Kak npon3BOANTCS HEIBHOE 33/1aHHEe MHOTO00pa3mii?

48. Kaxue Buasl MHOrooOpasuii Ber 3Haere?

49. Oxapaxkrepu3yiite auddepeHnnan 0ToopakeHuU.

50. OxapakTepu3yiTe KacaTeJbHOE IPOCTPAHCTBO MHOTOOOPA3HSL.

51. IlpuBenuTe NpUMeEp BBIYMCICHUS KacaTeIbHBIX IIPOCTPAHCTB.

52. llpuBenute Teopemy Tomaca-BeOneHa o CylnIeCTBOBaHMHM HWHTETPAJIOB IOJHOTO

CEMENCTBAa BEKTOPHBIX IOJICH.

53. OnumuTe ob6iacTu npuMeHeHus: TeopeMbl Tomaca-Bebiiena.

54. OnuiuTe anropuTMbl HAXOXKAECHUS UHTETPAJIOB.

55. Yro Takoe TpaH3UTUBHOCTH Tpynn 1udpeomMophru3MoB?

56. Yto Takoe MPUMUTUBHOCTH Tpynil JuddeomophuzMon?

57. Ilpusenute Teopemy Uxoy-Pamesckoro.

58. OnumuTe 06JaCTH NPUMEHUMOCTH TeopeMbl Uxkoy-PareBckoro.

59. Yto Takoe yrpasisieMast TMHAMAYECKas CHCTEMa KaK MOJIETIb YIIPABISIEMOTro 00beKTa?

60. OnuimuTe TUIUYHBIE 337]a4d YIPaBICHHUS.

61. Kakue  reomerpuueckue  OOBEKTBI,  ACCOLMUPYIOTCS € YIPaBIsAEMbIMU

JUHaAaMHU4YCCKUMU cucTeMamMu?

62. Kakne  anreOpamueckue  OOBEKTHI,  ACCOIMHPYIOTCA €  YIPaBIsEMBIMU

JANHAMHUYCCKUMUA cucTeMamu?

63. OnuIuTe HHTEPIPETALMIO YIPABIIEMOM CUCTEMBI Kak rpynmbl TudheoMophu3MoB.
64. OnummTe pereHne 3aJauu YIpaBisieMOCTH Ha OCHOBE TeopeMbl Yxoy-Pamesckoro.
65. OnuImTe poITh HTErPAIOB, HE 3aBUCSIIUX OT YIIPABJICHHA, B 33/1aUe YIIPABIIIEMOCTH.
66. Onuimre perieHue 3a1a49n JeKOMIO3ULUH Ha OCHOBE MOHSATHSI IMIPUMUTUBHOCTYU IPYIIL.
67. [IpuBenute 001aCTH MPUMEHEHNUS ACCOLIMUPOBAHHOMN anreOopsl JIu.

68. OnummTe peneHne 3aaa4d ynpaBieHUs Ha JTIEKOMITO3HITUH.

6.2.2. IlpuMepHbIe TeCTOBBIE 3a/1aHNus K AU PepeHIHPOBAHHOMY 3a4eTy

Bapmuanr 1
Ne Bormpocst Bapuantsl orBeTOB
/1
1. Kax Ha3bIBAETCS KodppuuueHT, | 1. KoapPUIMEHT paHTOBOM KOPpPESILUN
BBIUHCIISIEMBIN 1O popmyie Kenanna.
6 m 2 2. k03(ppULIMEHT PaHTOBOM KOPpENIALUN
p=1- 2 (rli _r2i) ’ CrnupMmeHa.
m{m°-1)i-1 3. koo durment CThIOIEHTA.
rae M — uucno snementos; 4. BecoBoii KO3 HULIIEHT.
rli — PaHr, IPUIHCAHHBIN
nepBeIM oKcrieptoM | -my snemenry;
r2i — TO K€, BTOPBIM IKCIIEPTOM?
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K xakoMy KpuTepur0 OTHOCUTCS 1. MUHUMAaKCHBIM KPUTEPHUH.
clieyrolee MpaBmiio BeIOOpa perenus: | 2. kpurepuitl baiteca-Jlamnaca.
MaTpHLA PelleHuil Hei. H pononasercs | 3. kpurepuit CaBumKa.

) 4. kpuTepuil MPOU3BEACHUN.
elle OJIHUM CTOJIOLIOM M3 HAUMEHBIINUX
pe3yNIbTaTOB eir KaKJOU CTPOKHU.
BriOpath Ha[sIeKUT TE BapUaHTHI E'o’ B

I

CTOJIOIAX KOTOPBIX CTOST HAUOOIBIITHIE
3HAYEHUS eir 3TOro cTOJ61Ia?
K xakoMy KpUTEpHUIO OTHOCHUTCS 1. kpurepuii CaBuxa.
clieyrolee IpaBuiIo BbIOOpa pelieHus: | 2. MUHUMAKCHBIA KPUTEPUH.
MaTpHUIa PEIICHUH Hei. H nomonusercs | 5- kKpurepnit Xomka-Jlemana.

! 4. xputepuii baiieca-Jlamnaca.
ellle OJIHUM CTOJIOLIOM, COAepKAIIUM
MaTeMaTHYECKOe OKUAAHUE 3HAUCHUIN
KaXKJ0i U3 cTpok. Beibupatorcs te
BapUaHTHI E'o , B CTpPOKaX KOTOPBIX

|
CTOUT HanOoJbllIee 3HAYUEHUE @ 3TOTO
Ir
croioma’?
K xakoMy KpuTEpHIO0 OTHOCUTCS 1. kputepuii CaBuKa.
CJIeIyIOIIME TPaBUiIo BbIOOpa pemieHus: | 2. kputepuid Xopka-Jlemana.
KaXKIbIM 3JIEMEHT MaTPHIIbl PEIICHUM 3. kputepuii baiieca-Jlannaca.
4. kputepuii ['epmeiiepa.
ei j || BorauTaeTes u3 HauOOJIbIIETO
pe3yibTaTa maye COOTBETCTBYIOLIETO
I

cronbua. Paznoctu aij 00pa3yroT
MaTpHUIly OCTaTKOB |q.. H Ota MaTpula

1]
MOTIONHSIETCS CTOJIOIOM HAUOOIBIINX
pasHocTen eir . BeiOupatorcs te
BapUaHTHI EiO , B CTPOKaX KOTOPBIX
CTOUT HauMEHbIIIee [l ATOTO CTONI01A
3Ha4YeHHUE?
K xakoMy KpuTepur0 OTHOCUTCS 1. kputepuii I'epmeliepa.
clieyIollee MpaBuiIo BeIOOpa pemieHus: | 2. kpurepuid CaBumka.
MaTpulia peleHu Hei. H JIOTIOJTHSICTCS 3. xputepuii baiteca-Jlaruaca.

J 4. kputepuii Xomxka-Jlemana.

CTOJIOITOM, COJIEPIKAIIM CPETHUE

B3BELICHHBIC HAUMEHBIIETO U

HaMOOIBIIETr0 Pe3yIbTATOB JUIS KaKIOH

CIPOii e =cmine; +(1—c)maxe,> "
j j

C — BecoBoii MHOXHUTEIb.

Bpi6uparoTcs Te BapuaHThIE , B
i0

CTPOKaX KOTOPBIX CTOAT HAMOOIBIINE
3JIEMEHTBI eir ATOTO CTONOMA?




K kakomMy KpUTEpHIO OTHOCUTCS
CIIeAYIOIIEe PaBUIIO BHIOOPA PEILICHHS:

e

. kputepui CrBuKAa.
. kpurepuii baiieca-Jlannaca.
. kputepuii ['ypBuna.

MaTpulila pelieHu N
puua p . kputepui Xoxka-Jlemana.

JOIIOJIHACTCSA

AW N =

ij
CTOJIOIIOM, COCTaBJICHHBIM U3 CPEIHUX
B3BEIIEHHBIX (C TOCTOSHHBIMU BECAMH )
MAaTEMATHUUECKOI0 OKUIAHUS U
HaWMEHBILIETO pe3ysIbTaTa KaK101
n
CTPOKHU _ e ; ,
e, =V >e;q;+mine,
j= 1 J
0<v<l?

K xakomy KpUTEpUIO OTHOCUTCS
clleiyIolIee IPaBUiIO BIOOpa PEeILCHHS:

€Ille OJIHUM CTOJIOLIOM, COepKAILUM B
KaXXJI0M CTpOKE HaMEHbIIIEe
MPOU3BEJICHUE UMEIOIIETOCS B HEN

pe3yiibTaTa Ha BEPOATHOCTDb

COOTBETCTBYIOIIETO COCTOSIHUS |~ .
]

Bribupatorcs Te BapuaHTHhI EiO , B

. kpurepuii baiieca-Jlannaca.
. kputepuii ['epmetiepa.
. MUHMMAaKCHBIN KpUTEPUH.

MaTpuila peieHun N
puta p . kputepui Xomxa-Jlemana.

JOITIOJIHACTCA

AW N —

CTPOKaX KOTOPBIX HAXOJUTCA
HauOOJIbIIIee 3HAUCHUE e”_ 9TOro

cronbua?
Kak Ha3pIBaeTCs OpUEHTUPOBAHHBIN 1. rucTorpamma.
rpad, B KOTOPOM CYILIECTBYET JIHILb 2. mayTvHa.
OJIHa BEPILIMHA, HE UMEIOIIAs BXOJAIIMX | 3. CETh.
IyT, U JUILIb OJIHA BEPILMHA, HE 4. cuctema.
MMeEIoINasi BBIXOSAIUX ayr?
Kak naspiBaercs mpouecc, Tpedyroumii | 1. pukrtuBHas padora.
3aTpaT BPEMEHU U pecypcoB? 2. IPOU3BOIUTENIBHOCTb.
3. GyHKIIMOHUPOBAHHUE.
4. nefictBUTenbHAs padoTa.
Kak HaszpiBaeTcs jorudeckast CBs3b 1. neiicTBue.
MEX1y IBYMS WJIH HECKOJIbKUMU 2. uxTHBHAs padoTa.
paboTamu, yKa3bIBaroas Ha TO, 4TO 3. GyHKUIMOHUPOBAHHE.
Hayajo OJAHON pabOoThI 3aBUCUT OT 4. MIpOU3BOIUTENIBHOCTb.
pE3YJIBTAaTOB IPYron?
Uemy paBHA IPOJOIKUTEIBHOCTD 1. enuHuLE.
(bUKTUBHOHN pabOTHI? 2. HymIO.
3. OECKOHEYHOCTH.
4. puKCUpOBAHHOM BEJTMUUHE.
Kak Ha3pIBaeTcst COOBITHE, KOTOPHIM 1. ncxogHoe.
3aKaHYMBAETCSA BECh KOMIUIEKC paboT? | 2. OKOHYATEIHHOE.
3. KOHEYHOE.
4. HaganpHOE.
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13. Kaxk HaswsIBaercs 1mocieqoBaTeIbHOCTh 1. myTs.
paboT B ceTeBoil MO/IENH, B KOTOPO 2. TpaeKTOpHusl.
KOHEYHOE COOBITHE JAaHHON pabOoThI 3. oyra.
COBIAJIA€T C HAYAJILHBIM COOBITHEM 4. rpad.
clenyromen 3a Hell paboThI?

14. | Kak Ha3bIBaeTCsl CyMMa JUIMH 1. nyinHa yyacTka.
MOCIIEI0BATEILHOCTHU AYT, 2. JUIMHA TPAEKTOPHH.
COCTaBJISIOLINX JaHHBIN MyTh? 3. JJIMHA AYTH.

4. NOJIHBIN MYTh.

15. | Kak Ha3bIBaloTCA CETEBbIE MOJIENH, 1. yacTHbIE ceTeBble MOJECIIH.
MPECTABISAIONINE COOOH 2. KOMITJICKCHBIE CETEBbIC MOJECIIH.
JeTaTu3UpPOBaHHbIE H300paKeHUs 3. mepBUYHBIE CETEBbIC MOCIH.
yacTell KOMIUIEKCAa U COCTABIICHHBIE 4. BTOpUYHBIE CETEBBIE MOJIEIIH.
OTBETCTBEHHBIMH HCIIOJHUTEISIMU
pabot?

16. Kax HaswsIBaercs 11ociae10BaTeIbHOCTD 1. Habop COOBITHIA.
OJTHOPOJTHBIX COOBITHIA, CIICTYFOIINX 2. yepena COOBITUA.

OJIHO 3a JIPYT'HIM B CITy4ailHbIE MOMEHTHI | 3. COBOKYIHOCTH COOBITHIA.
BpeMeHu? 4. MOTOK COOBITHH.

17. | 3akoH pacrpeneneHusi MHTEPBAJIOB 1. SKCITOHEHIIMATIBHBIM (IIOKa3aTEJIbHbBIM).
BPEMEHH MEXAY COOBITUSIMU 2. HOpMaJbHBIM.

IIPOCTEUIIIETO MMOTOKA ABJIAECTCS: 3. morapuMuIecKuM.
4. TOTUCTUYECKUM.
18. | Kak Ha3bIBaeTcss MUHMMabHOE BpeMsi, | 1. TUPEKTUBHBIN CPOK.
32 KOTOPOE MOXET OBITh BBIMIOJIHEH BECH | 2. IPOAOIKUTEIBHOCTb.
KOMIUIEKC paboT? 3. BpeMEHHOH pecypc.
4. MUHUMAaJbHBIA BPEMEHHOM MOPOT.
19. | Kakyro npooKUTeNbHOCTh UMEET 1. onTUMaINBHYIO.
KPUTHUYECKHUH MyTh? 2. IEpEMEHHYIO.
3. HOMUHAJIBHYIO.
4. MaKCUMAaJIBHYIO.

20. | Kakoe u3 coObITHii: 1) ncxomHoe; 2) 1. TopKO 3aBepIaroIiee.
3aBeplaroliee uiu 3) Bce COOBITHS, 2. HU OJTHO HE PAcCIIONIaraer.
JeXKale Ha KPUTUYECKOM ITyTH, 3. Bce.
pacnosararoT pe3epBaMHu BpeMeEHU? 4. TOJIBKO UCXOIHOE.

Bapuanr 2

Ne Bormpocsl BapuaHTsl 0TBETOB

/1

1. Kak Ha3pIBaeTcst MaTepuaIbHbIN 00BEKT | 1. MOTOK.

WM COBOKYITHOCTh OOBEKTOB, 2. MEXaHM3M.
OJIHOBPEMEHHO yYaCTBYIOIIUX B 3. oOcmyxuBarouil mpudbop (kaHam).
o0CITy>)KUBaHUH 3asIBKU? 4. cucrema.

2. Kaxk Ha3pIiBaeTcs cuctema, y KOTOpOou 1. MEHOTOTIPHOOPHOHA.
00CITy>)KUBaHHE 3aBKH JOJDKHO 2. MHOTO(ha3HOIA.
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OCYILIECTBIISATHCS MOCIEA0BATEIBHO 3. MHOTOKaHAJILHOM.
HECKOJIbKUMU ITpubopamu? 4. MHOTOCBSI3HOM.

3. Kak Ha3bpIBaeTcsi COBOKYNHOCTD IpaBmwil | l. AucuuIuinHa 00CIyKUBaHUS.
MOBE/ICHUS 3asiBKU OT MOMEHTA €€ 2. IOTOK 3asIBOK.

MOCTYIUICHUSI B CHCTEMY JI0 MOMEHTa 3. oOcmyKuBaroImuye mpuoopsI.
MpeKpanieHus 00CIyKHuBaHUs? 4. oOCITyKUBAIOIIKE MPUOOPHI (KaHAIIBI).

4. Kak HazpiBaeTcs konuuecTBeHHas Mepa | 1. mokaszaTenb HaJEKHOCTH.
3¢ (HEKTHBHOCTH, OMIPEISIISFOIIAS 2. IeNIeyCTPEMENIEHHOCTb.
CTENeHb COOTBETCTBUS PE3YJIbTATOB 3. IPUTOJIHOCTb.
¢ynkunonuposanuss CMO nemnsm, 4. nokazarenb 3 (HEeKTUBHOCTH.
CTOSIIMM MEpe]i CUCTEMOM?

5. Kak Ha3pIBaeTcst cpeiHee Ynciio 3asiBOK, | l. OTHOCHTENbHAS MPOITYCKHAS
00CITy’KMBAaEMBbIX CHCTEMOM B €IMHUILY | CIIOCOOHOCTb.

BpeMeHu? 2. cpenHsIs TPOITYCKHAs CIIOCOOHOCTb.
3. HOMHMHAJBHAs MPOMYCKHAS CIOCOOHOCTb.
4. IpOM3BOIUTENIEHOCTH CUCTEMBI.

6. Kaxk nassiBaercs 8 CMO 1. cpeaHee 4nCIO 3as8BOK B CUCTEME.
MaTeMaTHYECKOE OXKHUJAAHNUE YK CIIa 2. abCco0THAs MPOMYCKHAS CITIOCOOHOCTb.
3asBOK, OXKHJIAIOIINX 00CTYKHBAHUS? 3. cpenHss ATMHA OYePeIH.

4. cpelHee YnCII0 3aHATHIX IPHUOOPOB.

7. Kaxk nassiBaercs 8 CMO 1. cpeaHee UnCo 3aHATHIX TPUOOPOB.
MaTeMaTHYECKOE OKUIAHNE BPEMEHH 2. cpeaHee BpeMs OXKHUIaHUsI.
npeObIBaHMS 3asBKH B oUepean? 3. cpenHss ATMHA OYePeIH.

4. cpenHee YnCIIo 3asiBOK B CHCTEME.

8. Kak Ha3pIBatoTCs ccTeMbl, B KOTOphle | 1. pa3oMKHYyTHIE.

MOCTYIaeT HEOTPAHNICHHBIA TTOTOK 2. 3aMKHYTEIE.
3asiBOK M €r0 MapaMeTphl HEe 3aBUCAT OT | 3. OTKPBITHIE.
rpoiiecca 00CITyKUBaHUS? 4. 3aKpBITHIC.

9. Kak Ha3piBaeTcs COBOKYNHOCTH 0a3 1. cuctema ckJ1azioB.

COCPEJOTOYCHHMSI 3a11acoB U 2. cTparterus yrpaBJICHUS 3aMacaMu.
00CTYy>)KMBAIOITUX OPTaHU3alUN 1 3. TEIIOBAS CUCTEMA.
NoJIpa3ieneHuit? 4. cuctema ympaBlieHUs 3aracamMu.

10. | Kak Ha3bIBalOTCSA CUCTEMBI, B KOTOPBIX | 1. caMOJIOCTaTOYHBIE CHCTEMEI.
MpeycCMaTpUBACTCS TIOTTOJTHEHHE 2. CHCTEMBI C HEOTPAHWICHHBIM 3aITacOM.
3anacoB? 3. cUCTEMBI C OTPAaHUYEHHBIM 3aI1aCOM.

4. pecypCHbBIE€ CUCTEMBI.

11. | Kak Ha3pIBaeTcsl COBOKYITHOCTD IPaBWI, | 1. CTPYKTypa yIpaBlIeHHs 3armacamMu.

B COOTBETCTBUH C KOTOPBIMH 2. cucTema ympaBlieHUs 3aracamu.
OTIPENIENIIOTCS. MOMEHT TOJIAUM 3aKa3a | 3. CTpaTerysl yIpaBJICHHUs 3aracaMu.
u ero o0bem? 4. coco0 ynpaBJeHHs 3allacaMu.

12. | Kak Ha3bIBaeTcs MaTeMaTHUECKUI 1. Teopuelt CTaTUCTUYECKUX PELLIEHUI.
anmapar, npeIHa3HavYeHHbIN 114 2. TeOpUeH Urp.
IIPUHSATHUS PELICHUI B UTPOBBIX 3. Teopueil BEpOSITHOCTEN.
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CUTYaIUsX, B KOTOPBIX OJIHA U3 CUCTEM | 4. Teopuel yrpaBiIeHHUS.
CIIy4ailHO BBIOMPAET CTPATETUIO?

13. | Kak Ha3bIBaeTCs pa3HOCTH MEXKITY 1. mpuOBLIB.
MaKCUMAaJIbHO BO3MOXKHBIM 2. urpa.
BBIUTPBILIEM IPU OTIPEAECTICHHOM 3. puck.
COCTOSIHUM CpEJIbl U BBIUTPHILIEM IIPU 4. cTerneHb ONTHMAaJIbHOCTH.
BBIOOpE KOHKPETHOU cTparerun?

14. | Kak Ha3pIBaeTcst pyHKLUSA, 1. pynkuus CY3.
OIHCHIBAaEMasi BBIPAXKEHUEM: 2. yHKIUSA JOXOJIOB.

N =i +A. +;? 3. GYHKIUS CTOUMOCTH.
4. pyHKIUS 3aTpar.

15. | Kak Ha3bIBaeTCs MaTeMaTHYCCKUN 1. Teopust NPUHATHUS PEILICHUH.
anmapar, npeAHa3HauYeHHbIA 115 2. TeOpHs IPOTHO3UPOBAHUSI.
MPUHATHS ONTUMAIIBHBIX PELICHUH B 3. BapHallMOHHOE UCYHCIICHUE.
YCIJIOBUSIX HEOIIPEJIEIIEHHOCTH (B 4. TMHAMMYECKOE IPOrpaMMHUPOBaHUE.
KOH(MJIMKTHBIX CUTYaIHsIX)?

16. | Kak Ha3pIBaeTcst UTpa, €CIIM YUCIIO 1. KpaTHOM.

Y4acTBYIOIIMX B HEW CUCTEM PaBHO 2. mapHOM.
IByM? 3. 4eTHO.
4, CHMMETPHUYHOM.

17. | Kak Ha3pIBaeTCs UTPA, €CIIM BBIUTPHIII 1. Urpoii ¢ HyJIeBOM CyMMOH.
OJTHOM CHCTEMBI PaBEeH MPOUTPHIIITY 2. CHMMETPUYHOM.

BTOpOI1? 3. DKBUBaJIEHTHOM.
4. KOHEUYHOM.

18. MHOXECTBO TOMYCTUMBIX 1. (Do _ {¢>(W ):aW}-
npeoOpa3oBaHMil MOKa3aTes, 9
MMEIOIIEro HOMUHAJIBHYIO IIKaIy, D = {‘P(W )EW }
OIIPEHCIISIETCS BEIPAXKCHUEM 3. _ .

’ P @, = oW )W, ol o0 )|
4. o — .
D, = {plW )=aw+b}

19. | MHoXecTBO HOIyCTHMBIX 1. @, = {go(W)zaW +b}'
npeoOpa3oBaHul MoKazaTels, 9
HMEIOLIETO 1Ky HHTEPBAJIOB, "D ={P(W )Wy AN, > g(W, )£g(W, )}
OTIpEeJIeNIAETCS BBIPAKEHUEM: 3

©, = W)W}
4. .
D, ={pW ) Wi>Wo - W, )W, )f

20. | Ha ocHoBe 4ero ocyIecTBisercs 1. Ha OCHOBE OLIEHOK.
BbIJIeJICHHE TPEOYEMBIX 3JIEMEHTOB U3 2. Ha OCHOBE CpaBHEHHUSI.
MHOecTBa D? 3. Ha OCHOBE UHTYUIIHH.

4. Ha OCHOBE MpaBuja BeIOOpa (pelIaero
IIpaBuJIa).
Bapuant 3
Ne Bomnpocsl BapuaHThl 0TBETOB
n/n
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1. MHoXecTBO zxonuyCTI/IMLIx 1 o = {(p(w YW, S W, —> oW, )W, )}
npeoOpa3oBaHuil MoKa3aTers, 5
MMEIOILEro a0COIIOTHYIO HIKAIy, D, = {‘P(W ):aW}'

ONPEACIISIETCS BBIPAKECHUEM: 3 D = {@(\N)E\N}
4 D ={P(W )/ WiW, —>p(Wy )24(W, )}

2. Kak Ha3pIBatoTCsl CUCTEMBI, B KOTOpbIE | 1. 3aMKHYTBIE.

[IOCTYIIAET HEOTPAHUYEHHBIH TOTOK 2. pa30MKHYTBHIE.
3as1BOK M €r0 IIapaMeTpbl HE 3aBUCAT OT | 3. OTKPBITHIE.
rpoiiecca 00CITyKUBaHUS? 4. 3aKpBITHIC.
3. Kak naspiBaeTcst urpa, €CJim 4uciio 1. kpaTHOH.
Y4aCTBYIOLIUX B HEM CUCTEM PAaBHO 2. YEeTHOH.
IByM? 3. mapHO.
4. CUMMETPUYHOM.

4. Kak Ha3pIBatoTCsl cucTEMBI, B KOTOPBIX | 1. caMoa0CTaTOYHBIE CUCTEMBI.
IIPElyCMaTPUBAETCS MOMOJIHEHUE 2. CUCTEMBI C OTPAHUYEHHBIM 3aI1aCOM.
3arnacoB? 3. pecypCHBIE CUCTEMBI.

4. 3111eJIOHUPOBAHHBIE CUCTEMBI.

5. Kak HaspiBaeTcs KONMUYECTBEHHAs Mepa | 1. mokas3aTeinb HaJeKHOCTH.
3¢ (HEKTHBHOCTH, OTIPEICIISFOIIAS 2. IeNIeyCTPEMEIIEHHOCTb.

CTETIEHb COOTBETCTBHUS PE3YJIbTATOB 3. IPUTOTHOCTb.
¢yakuonuposanust CMO nensm, 4. nokazarenb 3 PEKTUBHOCTH.
CTOSALIUM IEpE CUCTEMON?

6. Kak Ha3piBaeTcs COBOKYNHOCTH 0a3 1. cuctema ckJ1azioB.
COCPENOTOUYEHHS 3aI1acOB U 2. cucTema ynpaBJIEHUs 3arlacaMu.
00CITyKMBAIOUINX OpraHU3aluil 1 3. cTparerust ynpaBjeHus 3aracaMu.
MIO/Ipa3eJIeHNAN ? 4. TeIOBAs cCHCTEMA.

7. Kax na3siBaercs 8 CMO 1. cpenHee Yncio 3aHATHIX TPHOOPOB.
MaTeMaTHYeCKOe OKUAAHNE BPEMEHU 2. cpenHss JUIMHA OYepeiu.
npeObIBaHUS 3as1BKU B odepeiu? 3. cpenHee BpeMs 0>KHJIaHUS.

4. cpenHee YnCIIo 3asiBOK B CHCTEME.

8. Kak Ha3bIBaeTCst MaTeMaTHYECKUAN 1. Teopust IPUHATHS PELICHHAMN.
anmnapar, peJHa3Ha4eHHbIN U1 2. Teopusi IPOrHO3UPOBAHMS.
MIPUHATHS ONTUMAJIBHBIX PEIICHUN B 3. BapUaMOHHOE UCUHCIICHUE.
YCIIOBUSIX HEONPEIEIEHHOCTH (B 4. TMHAMMYECKOE IPOrPaMMHUPOBAHUE.
KOH(MJIMKTHBIX CUTYaIHsX)?

9. Kaxk Ha3bIBaeTcs urpa, €ciiv BBIMTPBIIIT 1. cuMMeTprUYHOIA.

OJIHOM CHUCTEMBI PABEH IIPOUTPHIILY 2. Urpoil ¢ HyJIEBOM CyMMOH.
BTOpOU? 3. SKBUBAJICHTHOM.
4. KOHEYHOH.

10. | Kak Ha3bIBaeTCsl Mepa CTEIICHH 1. kpuTepuii 3¢pHEeKTUBHOCTH.
COOTBETCTBHS PEabHOIO PE3yJIbTaTa 2. creneHb 3(pPeKTUBHOCTH.
ornepauuu TpedyemMomy? 3. Mepa 3¢ (heKTUBHOCTH.

4. moreHuuanbHas YO PEKTUBHOCTD.
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11. | Kak Ha3zwiBaeTcst hopma ynopsiioueHust | 1. mpeamnodyreHue.
3JIEMEHTOB MHOKECTBA, TO €CTh 2. TOJNEPAHTHOCTb.
yCTpaHEHUE HEOIPEICTICHHOCTH B 3. CUMMETPUYHOCTb.
BBEIOOPE HEKOTOPOTO JIEMEHTA WITH 4. paHXupoBaHHE.
HEKOTOPOT0 MOAMHOXKECTBA?
12. | Kak Ha3bIBaeTCsi Crioco0 BBIPAKEHUS 1. coptupoBka.
MIPENOYTEHUs IyTeM IPeCTaBICHUS 2. monapHoe BbIpa)KEHUE MPEIOYTEHHS KaK
3JIEMEHTOB B BUJIE TIOCIIEIOBATEILHOCTH JIOJIU CYMMapHOW MHTEHCUBHOCTH.
B COOTBETCTBUU C BO3pACTaHUEM UITU 3. paHXXupOBaHUE.
yOBIBAHUEM X TIPEIINOUYTUTEIILHOCTH? | 4. alPUOPHOE BBIPAKEHUE TPEATIOYTCHHM.
5. anmocTepruoOpHOE BhIPAKECHHE
IIPEANIOYTEHUN.
13. Kakumu coiictBamu obnagaer cucrema | 1. yCTOMYMBOCTHIO.
MpEeANOYTEHNI HHIUBUIA Ha 2. SOMEPHKEHTHOCTHIO.
MHOecTBe D aneMeHTOB BBIOOpa, ey | 3. HHPOPMATHUBHOCTHIO.
OH YMEET CPaBHUTb MEXKIY COO0M 4. ynpaBisieMOCThIO.
mo0bIe Ba 3JIEMEHTA dl’ d2 eDu
BCEr/1a BEIHECTH OJIHO U3 TPeX
AIbTEPHATUBHBIX CYXKJICHUM: a) d 1
MPEINOYTUTEIbHEE dz; 0) d 1M d2
OJIMHAKOBO MPEMOYTUTEIbHBI: B) d 9
MIPEIOYTUTETbHEES dl?
14. | Kak Ha3bpIBaeTCsl CUCTEMA, Y KOTOPOM 1. MHOTOTIPUOOPHOHA.
o0CITykKMBaHHUE 3asBKH JOJIKHO 2. MHOTO(a3HOM.
OCYIIECTBIISATHCS MOCIIEI0BATEILHO 3. MHOTOKaHAJIBHOH.
HECKOJIbKUMH mpudbopamu? 4. MHOTOCBSI3HOM.
15. | Kak Ha3bIBaeTCsi COBOKYITHOCTD MpaBMI | l. MTUCIUIIIMHA OOCITY)KUBAHHUS.
MOBEJICHUS 3asIBKM OT MOMEHTA €€ 2. MIOTOK 3asiBOK.
MOCTYIJICHUS B CHCTEMY IO MOMEHTA 3. o0cmy)UBarOIINE MPUOOPHI.
MpeKpanieHus 00CIyKuBaHUs? 4. oOCimyXKUBarOIIKE MPUOOPHI (KaHATIBI).
16. Kak Ha3piBaeTCsl KOJIMUeCTBEHHAsI Mepa | |. mokaszaTesnb HaJeKHOCTH.
3¢ (HEeKTUBHOCTH, OMIPEIENISIOIIAs 2. 1IeNIeyCTPEMENIEHHOCTb.
CTENIEHb COOTBETCTBUS PE3YIIHTATOB 3. IPUTOTHOCTb.
¢dbynakmonuposanusi CMO nensim, 4. mokazarenb 3pPEeKTUBHOCTH.
CTOSIIUM TEepe]] CUCTEMOM?
17. | Kak Ha3bIBaeTCs CpeHee YUCIIO 3asBOK, | 1. OTHOCHUTENbHAS MPOITYCKHAS
00CITy’)KUBaEMBIX CHCTEMOH B €IUHUITY | CHOCOOHOCTD.
BpeMeHu? 2. cpenHsis MPOIYCKHAs CIIOCOOHOCTb.
3. HOMHMHAJIbHAs MPOMYCKHAS CITIOCOOHOCTb.
4. IpOU3BOIUTEIBLHOCTh CUCTEMBI.
18. Kaxk naswsiBaercss B8 CMO 1. cpeaHee YnCIo 3asBOK B CUCTEME.

MaTEMAaTHUYECKOE OKUIAHUE YUCIIA
3a51BOK, OXKHJIAFOIINX O0OCITY)KHMBaHUS?

. a0COIOTHAS MPOMYCKHAS CITIOCOOHOCTb.
. CpeliHss JUIMHA OYepe/iu.
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4. cpefHEee YMCIIO 3aHATHIX TPUOOPOB.
19. | Kak Ha3piBaercs B CMO 1. cpenHee YnciIo 3aHATHIX TPHOOPOB.
MaTeMaTHYECKOE OKUIaHNUE BPEMEHH 2. cpeaHee BpeMs OXKHUIaHusI.
npeOBbIBaHUS 3asIBKU B o4epen? 3. cpenHss AJIMHA OYEPEH.
4. cpeaHee YMCIIo 3asBOK B CUCTEME.
20. | Kak Ha3bIBaIOTCSI CUCTEMBI, B KOTOphIe | 1. pa3OMKHYTHIC.
MOCTYIAeT HEOTPAHUYCHHBIN TOTOK 2. 3aMKHYTBIE.
3asBOK M €T0 MapaMeTphl HE 3aBUCST OT | 3. OTKPHITHIE.
nporiecca 00CITyKUBaHHs? 4. 3aKpBITHIC.

6.3. Onucanue mokasaresjieil U KpuTepueB KOHTPOJISl YCIIEBAeMOCTH,
OIINCaHMCE IIKAJ OCHUBAaHUA
6.3.1. Kputepum oieHOK NpoMe;KyTOYHOM aTTecTanum (1uddepeHIPOBAHHOIO
3a4era)

Hpumepna}z WiKala ouenueanun 3HAHUIL NO sonpocaM/emeﬂHeHuio 3a0anuil

oughghepenyuposannozo 3auema:

Onenka

«2»
(Hey10BJIETBOPUTEJILHO)

IoporoeBslii ypoBeHb
OCBOEHMA

YraybJeHHbIH
YPOBEHb OCBOEHHS

IIpoaBuHyTHIH
YPOBEHb OCBOCHMA

«3»
(YA0BJIETBOPHUTEJIHHO)

«“»
(xopo1o)

«5»
(OTJIMYHO)

IMocemenue menee 50 %
JIEKIIMOHHBIX U
MPAKTUYECKUX 3aHITHN

ITocerenue He MeHee
60 % NEeKIUOHHBIX U
MIPAKTHYECKUX 3aHITHN

ITocerenne He MeHee
70 % JEKIUOHHBIX U
MTPAKTHIECKUAX
3aHATHI

Ilocenienue ue
Menee 85 %
JIEKIIHOHHBIX U
MPAKTHYECKUX
3aHATHH

CryneHT He 3HaeT
3HAYUTENBHON YacTH
Marepuaa, JoImycKaeT
CyIIIECTBEHHBIE OIMNOKH B

CryneHt
[MOBEPXHOCTHO 3HAET
MaTepuaj OCHOBHBIX

Pa3eiioB U TeM
y4eOHOH AUCIUTUIAHEL,

CTyneHT XopoIio
3HaeT MaTepual,
rpaMOTHO | 110
CYLIECTBY U3/1araer
€ro, JoIycKas

CTyneHT B OJTHOM
00BEMeE 3HaeT
Matepuan,
TPaMOTHO | 10
CYIIIECTBY U3JIaraeT
ero, He JIoITyCcKas

HEKOTOpEIE
OTBETaX Ha BOIIPOCHI JIOTTYCKaeT HETOYHOCTH CYIIECTBECHHBIX
HETOYHOCTH B OTBETE o
B OTBETE Ha BOTIPOC HETOYHOCTEH B
Ha BOIPOC.
OTBETE Ha BOMPOC
Be3ommbouyno
He ymeer Haxoauth HWuorma HaxoauT YBepeHHO HAXOAUT HAXOJTHT
peleHus: OOJIBITNHCTBA peuieHus, peuieHus, pemenns
MPEeyCMOTPEHHBIX peIyCMOTPEHHBIE NpeyCMOTPEHHBIE i
peiy VTp peay o P peay P o PEAYCMOTPEHHbBIE
MporpaMMoi 00ydeHust | mporpammoi 00ydeHus porpamMmoit OOrDAMMOiL
3aJaHuN 3aJaHUuN 0o0ydeHMS 3a0aHui porp o
00y4eHus 3a1aHuil
IIpenycMoTpeHHBIE
BbonpmmHaCcTBO [IpenycmoTpeHHbIE [IpenycmoTpeHHbIE p nﬂ}é)r aMll)w oif
MPEAYCMOTPEHHBIX porpaMMoi 00ydeHus porpamMmoit porp
o o0OydeHus 3a1aHus
MporpaMMoi 00ydeHus 3aJIaHNS BBITTOJTHEHEI o0OyueHUs 3a/1aHus CICIHO
3aJIaHUH HE BBINOJIHEHO YAOBIETBOPUTEIHLHO YCHEIIHO BHIOJHEHBI Y
BBITTOJTHEHBI

Hpumepnaﬂ WiKala OoueéHUuBeanuA 3HAHUI 6 MECM O8O ¢0pM€.’
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KosmmuecTBo NpaBHIILHBIX 0TBETOB,
% Ounenka
0-49 HeyznoBneTBopHUTENbHO
50-65 Y I0BICTBOPUTEILHO
66-85 Xoporiro
86-100 OTIu4HO

6.3.2. Kputepuu ouieHOK IPOMeKYTOYHOI aTTecTanuu (3a4er)

Onenka Onucanne
[Mocemenue 6omnee 50 % JIEKIMOHHBIX U MPAKTUYECKUX / TAOOPATOPHBIX
3aHATHI; CTYICHT TBEPJO 3HAET MaTeprall, FPaMOTHO H MO CYIIECTBY
M3JIaTaeT ero, He JOIYCKasl CYIIECTBEHHBIX HETOYHOCTEH B OTBETE HA
BOIIPOC; BCE MPEAYCMOTPEHHBIE IPOTrpaMMOi O0yUeHUsI 3aJaHUs
BBITIOJTHEHBI, KAYECTBO X BBIMOJIHEHHUS JOCTATOYHO BHICOKOE; B TEUCHHUE
CeMeCTpa BHIIOJIHII TBOPUECKYIO padoTy.
ITocemenne meree 50 % JIEKIMOHHBIX U MPAKTHYECKUX / Ta00OPaTOPHBIX
3aHATUN; CTYJICHT HE 3HAET 3HAUUTEIbHON YacTH MaTepuaia, J0MyCKaeT
CYIIECTBEHHBIE OIMOKN B OTBETAaX Ha BOIIPOCHL; OOJIBIIMHCTBO
IpeTyCMOTPEHHBIX IPOrpaMMOii 00y4YEeHUs 3aJaHUI HE BBIIIOIHEHO,
Ka4y€CTBO UX BBIITOJIHECHHA OLICHCHO YHCIIOM 6aJIHOB, 6JII/I3KI/IM K
MHWHHUMAJIBHOMY.

3auTeHo

He 3auTeno

Ilpumepnana wkana oyeHusaHuA 3HAHUIL 8 mecmosoul hopme:

KosinuecTBO NpaBWIbLHBIX OTBETOB,
% Onenka
0-49 He 3auteno
50-65 3auTeno
66-85 3aureHo
86-100 3aureHo

7. YYEBHO-METOJUYECKOE U ”THOOPMALIMOHHOE OBECIEYEHUE
JUCHUTINHBI

7.1. PexomeHayemasi iuTeparypa

7.1.1. OcHoBHas JIUTEpPaTYypa

1. CuctemHble METOIBI aHAIHM3Aa U CHHTE3a MHTEIUICKTYaIbHO-aJalTUBHOTO YIPABICHHUS :
moHorpadus / C. O. Kpamapos, 0. A. Cmupnos, C. B. Cokonos, B. H. Tapan. — Mocksa :
PUOP : UHOPA-M, 2021. — 238 c. — (Hayunas mbicib). - ISBN 978-5-369-01571-1. - Tekcr :
anektponHbld. - URL: https://znanium.com/catalog/product/1243846 (nmata oOparieHus:
02.09.2021). — Pexwum qoCTyIa: 1O MOAKCKE.

2. VBmun, B. T1. CoBpeMeHHass aBTOMATHKa B CUCTEMaX YIPaBICHUS TEXHOJIOTUICCKUMHU
nporneccamu : yueOnuk / B.I1. UBmmnH, M.YO. [lepyxun. — 3-e u3a., ucnp. u gon. — Mocksa :
NH®PA-M, 2021. — 407 c. : un. + Jlon. matepuansl [DnekTpoHHBIH pecypc]. — (Bwicmiee
obpazoBanue: Crernpanurer). — DOI 10.12737/1216659. - ISBN 978-5-16-016698-8. - Tekcr :
anektponHbld. - URL: https://znanium.com/catalog/product/1216659 (mata oOpareHus:
02.09.2021). — Pexwum qoCTyIa: 1O MOAKCKE.

3. Uerruypos, M. C. ABTomMatn3amnus Mporu3BOJACTBEHHBIX MPOIIECCOB : yueOHOe mocobue /
M.C. Yenuypos, b.C. YerBepukoB. — MockBa : UHOPA-M, 2021. — 274 c. — (Bsicmiee
obpazoBanue: bakamaBpuar). — DOI 10.12737/text-book_5bf2838b23e9f5.83215632. - ISBN
978-5-16-014256-2. - Tekct : ANEKTPOHHBIN. - URL:
https://znanium.com/catalog/product/1183480 (mata oOpamenus: 02.09.2021). — Pexum
JIOCTYTIA: TI0 TOATHCKE.
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7.1.2. JlonoJTHUTeEIbHASI IUTEPATYpa

1. umos, O. B. CoBpemennsie cpeactea ACY TII : yue6nuk / O. B. Iummos. - Mocksa ;
Bonorna : Wudpa-Unxenepus, 2021. - 532 c. - ISBN 978-5-9729-0622-2. - Tekcr :
anektpoHHbldi. - URL: https://znanium.com/catalog/product/1831992 (mata oOpameHus:
02.09.2021). — Pexum JOCTYyIIA: 11O MOAIMHKCKE.

2. XKexepa, H. U. [IpoekTupoBanue 1iudpoBbIX CUCTEM aBTOMATHUYECKOTO YIIPABICHUS HA
OCHOBE Teopuu z-ipeoOpa3oBanuii : yueOHoe nocodue / H. 1. XKexepa. - Mocksa ; Bosorna :
Wudpa-Umxenepus, 2021. - 244 c. - ISBN 978-5-9729-0549-2. - Tekcr : anekrponHsbiid. - URL:
https://znanium.com/catalog/product/1831996 (mara o6pamenus: 02.09.2021). — Pexum
JOCTYTA: 1O TIOJIITUCKE.

7.1.3. YueOHO-MeToquUYeCcKoe obecredeHne

1. TpymaukoB B.E. MaTematnueckue MeToabl GU3UKHA. Y UEOHO-METOAMYECKUE YKa3aHUS
MO BBIMOJHEHUIO CAMOCTOSITEIbHOW PabOThl ISl CTYJEHTOB OakajgaBpuaTa IO HaIpaBJICHHUIO
noarotoBku «27.03.03 CucreMHslil ananu3 u ynpasienuey. CI16. 2021 r.

Pexxum moctyna: http://ior.spmi.ru

2. TpymnukoB B.E. Matematuueckue MeTopl GU3UKH. Y4eOHO-METOAMYECKUE YKa3aHUS
JUISL TIPOBEJCHUS MPAKTUYECKUX 3aHATUW Il CTYJAEHTOB OakajaBpuara MO HaIlpaBJIECHUIO
noarotoBku «27.03.03 CucreMHsblil ananu3 u ynpasienuey. CI16. 2021 r.

Pexxwum noctyna: http://ior.spmi.ru

3. TpymnukoB B.E. Marematuueckue MeToabl PU3UKH. YUeOHO-METOINYECKUE YKA3aHUS
JUISL TIPOBEJCHMS J1a00paTOpHBIX padoT s CTYJASHTOB OakajiaBpuaTa IO HAIpPaBICHUIO
noarotoBku «27.03.03 CucreMHblil ananu3 u ynpasienuey. CI16. 2021 r.

Pexxum noctyna: http://ior.spmi.ru

4. TpymnukoB B.E. Marematuueckre MeTobl (GU3UKU. YUEOHO-METOJUYECKHE yKa3aHUs
M0 BBITIOJTHEHUIO KYPCOBBIX paboT Ui CTYJEHTOB OakanaBpuaTa MO HANpaBIEHUIO MOITOTOBKU
«27.03.03 CucremHblil ananu3 u ynpasienuey. CI10. 2021 r.

Pesxxum noctyna: http://ior.spmi.ru

7.2. MatemaTu4eckue MeToAbl GU3MKHU, 3IeKTPOHHO-0NO/INOTEYHbIE CHCTEMBI,
MH(POPMALMOHHO-CIIPABOYHbIE H IOMCKOBbIE CHCTEMbI

1. EBporneiickas mudponas oudianoreka Europeana: http://www.europeana.eu/portal

2. IHpopMaIimoHHO-U31aTeIbCKUI LIEHTP 1O T€0JIOTHH U HEeIPONOoJIb30BaHNI0 MHUHUCTEPCTBA
MPUPOJIHBIX pecypcoB U 3Kosioruu Poccuiickoit @enepanun - OO0 "TEOUHDOOPMMAPK"-
http://www.geoinform.ru/

3. UudopmanmoHHo-aHAIMTHYECKHH IeHTp «MuHepam» - http://www.mineral.ru/

4. Koncynprantlliroc: cripaBo4yHO - HOMCKOBast cucTeMa [ DIeKTpoHHBIH pecypc]. -
www.consultant.ru/.

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

6. Hayunas snextpoHHas 6ubmmoreka «Scopus» https:// www.scopus.com

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

8. Hayunas snexkrponnas oubmuoreka «eLIBRARY »: https://elibrary.ru/
https://e.lanbook.com/books.

9. IMouckoseie cucteMbl Yandex, Google, Rambler, Yahoo u ap.

10. Cucrema 'APAHT: a1eKTpOHHBIN IEPUOIUUECKUI CTIPABOYHUK [ DJIEKTPOHHBIN pecypc]
www.garant.ru/.

11. Tepmuueckue KOHCTAHTHI BEIIECTB. DIIEKTPOHHAst 6a3a TaHHbIX,
http://www.chem.msu.su/cgibin/tkv.pl

12. DnekTpoHHO-0MOIMOTEYHAs CHCTEMa U3aTeIbCKOr0 IIeHTpa «JIaHb»

13. Dnexrponnas 6ubauorexa Poccutickoii ['ocynapcrsennoit buommoreku (PI'B):
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8. MATEPUAJIBHO-TEXHUYECKOE OBECIIEYEHUE JUCHUITJIMHBI

8. 1. MaTepuajibHO-TeXHUYECKOE OCHAILLIEHHE Ay IHTOPHid

1. Aynutopust JUIsl TIPOBENCHUS JICKIMOHHBIX 3aHSTHN, Ja0OPAaTOPHBIX W TPAKTHYCCKHUX
pabor.

OcHaieHHOCTb NoMelieHus: 16 nocanounbix MecT. CToa ayaAuTopHbId — 10 mT., KOMIBIOTEPHOE
Kpeciao — 23 mT., MOHOOJIOK — 17 mT. (BO3MOXKHOCTh NOCTyna K ceTu «MHTepHeT»), JocKa
ayautopHas oz (piaomactep — 1 mrt., na3zepHslid npuHTep — 1 mT.

[lepedenp JTUIIEH3MOHHOTO MporpaMMHoro obecmneuenus: Microsoft Windows 7 Professional
('K Ne 1464-12/10 ot 15.12.10) Microsoft Office 2007 Professional Plus (Microsoft Open
License 46082032 ot 30.10.2009, GPSS World (cBo6oano pacnpoctpansemoe I10), Arduino
Software (IDE) (cBo6oano pacnpoctpansiemoe 110), Microsoft SQL Server Express (cBo6oaHO
pactpoctpansiemoe [10).

2. Aynuropus IS TIPOBEICHUS JICKIIMOHHBIX 3aHATHH, JJA0OPATOPHBIX M IMPAKTUYECKUX
pabor.

OcHaieHHOCTh IOMeleHus: 16 nocagounblx MecT. CTon ayqUTOPHBIA — 9 1IT., KOMIIBIOTEPHOE
Kkpecio — 17 mT., MOHOONIOK — 17 mT. (BO3MOXKHOCT AOCTyMa K ceTu «MHTepHeT»), Ja3epHbIi
npuHrep — | wr., qocka — 1 mr.

[Tepedenp NUIIEH3MOHHOTO MporpaMMHoOro obecmneuenus: Microsoft Windows 7 Professional
(K Ne 1464-12/10 ot 15.12.10) Microsoft Office 2007 Professional Plus (Microsoft Open
License 46082032 ot 30.10.2009 MathCad Education ([JJorosop Nel134-11/12 ot 28.11.2012),
GPSS World (cBobGomHo pacmnpoctpansiemoe I10), Arduino Software (IDE) (cBoGomHO
pacnpoctpansiemoe [10), Microsoft SQL Server Express (cBo6oaHO pacnipoctpansemoe [10).

8.2. [lomemenus JAJ151 CAaMOCTOSATEILHOM PadoThI:

1. OcHalieHHOCTh TOMEIEHUS sl CaMOCTOSITEIbHOM paboThl: 13 mocalouHBIX MECT.
Cryn — 25 mr., cTON — 2 WT., CTOJ KOMITBIOTEPHBIH — 13 mT., mKad — 2 mr., J0CKa ayTuTOpHAs
mapkepHas — 1 mt., APM yueOnoe I1K (MonuTOp + cucremHslit 610k) — 14 mr. [loctyn k cetn
«VlHTEpHETY, B 3JIEKTPOHHYIO HH(POPMAIIMOHHO-00pa30BaTEIbHYIO Cpely Y HUBEPCUTETA.

[lepeyeHp JHMIIEH3MOHHOTO MporpaMMHoro obecneuenuss: Microsoft Windows 7
Professional:I'K Ne 1464-12/10 ot 15.12.10 «Ha noctaBky komnbroTepHoro odopynosanusi» I'K
Ne 959-09/10 ot 22.09.10 «Ha mnocraBky kommnbroTepHOM TexHukm» ['K Ne 447-06/11 ot
06.06.11 «Ha mocraBky o6OopymoBanusi» 'K No 984-12/11 ot 14.12.11 «Ha mocraBky
obopynosanus" Jloroop Ne 1105-12/11 ot 28.12.2011 «Ha mnocTaBKy KOMIBIOTEPHOTO
obopynoBanus», Jloroop Ne 1106-12/11 or 28.12.2011 «Ha mocTraBKy KOMIBIOTEPHOTO
obopymosanus» 'K Ne 671-08/12 ot 20.08.2012 «Ha mocraBky npoaykuuu», Microsoft Open
License 60799400 ot 20.08.2012, Microsoft Open License 48358058 ot 11.04.2011, Microsoft
Open License 49487710 ot 20.12.2011, Microsoft Open License 49379550 ot 29.11.2011

Microsoft Office 2010 Standard: Microsoft Open License 60799400 or 20.08.2012,
Microsoft Open License 60853086 ot 31.08.2012 Kaspersky antivirus 6.0.4.142

2. OCHaIICHHOCTh TIOMEIICHHS JIJII CaMOCTOSITSIIBHONH PaboThI: 17 TMOCATOYHBIX MECT.
Jocka nis nucemMa MapkepoMm — 1 mT., pabouwe MecTa CTyAeHToB, obopynoBaHHble [IK ¢
JIOCTYIIOM B Ce€Th YyHUBepcuTrera — 17 mT., MyabTUMeAUMHBIA mnpoekTtop — 1mr., APM
npenojiaBatens s paboThl ¢ MyabTUMeaHa — 1 mT. (CUCTEeMHBIA OJOK, MOHMTOPHI — 2 MIT.),
cron — 18 mrT., ctyn — 18 mr. JJoctym k cetn «MHTEpHET», B 3JIEKTPOHHYIO HH()OPMAITMOHHO-
00pa3oBaTeNbHYIO Cpey Y HUBEpCUTETA.

[lepeueHp JMIEH3UMOHHOIO MpOrpaMMHOro obecrneueHus:: OmnepanuoHHas CcUCTeMa
Microsoft Windows XP Professional: Microsoft Open License 16020041 ot 23.01.200.

Oneparnronnast cucrema Microsoft Windows 7 Professional Microsoft Open License
49379550 ot 29.11.2011.

Microsoft Office 2007 Standard Microsoft Open License 42620959 ot 20.08.2007
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3. OcHaleHHOCTh TOMEIICHUS I CaMOCTOSITEIbHOM pPaboThl: 16 MOCagOYHBIX MECT.
CTOoJ1 KOMIBIOTEPHBIH ISt CTYASHTOB (TUI 4) - 3 MIT., CTOJI KOMITBIOTEPHBIH ISl CTYICHTOB (THIT
6) — 2 mIT., CTOJ KOMITBIOTEPHBIN I CTYAeHTOB (TUI 7) — 1 1mIT., Kpecio mpemnoaaBatens (CeTka,
BET 4epHbI) — 17 mrT., Jocka HamoigpHas MOOWIbHAs Oenas MarHUTHO-MapKepHas
«Magnetoplan» 1800mMm*1200MMm - 1 mit., Mmoro6m0ok Lenovo M93Z Intel Q87 — 17 mir., miakar
— 5 mt. Joctyn k cetn «MIHTEpHETY», B 3JIEKTPOHHYIO HHPOPMAITMOHHO-00pa30BaTEILHYIO CPEIy
YHuBepcurera.

[lepeyeHp JHMIEH3MOHHOTO TporpaMMHOro obecneueHus: 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. CorelDRAW Graphics Suite X5 Jloroop Ne559-06/10 ot 15.06.2010 «Ha mocraBky
nporpammHoro obecneuenus». Autodesk  product: Building Design Suite Ultimate 2016,
product Key: 766H1. Cisco Packet Tracer 7.1 (cBo6oano pacnpoctpansemoe I10), Quantum GIS
(cBoOomHO pacmpoctpansemoe [10), Python (cBobomno pacmpoctpansemoe 110), R (cBoGomHO
pacnpoctpansiemoe I10), Rstudio (cBob6oaHo pacnpoctpansemoe [10), SMath Studio (cBo6ogHO
pacnpoctpansiemoe [10), GNU Octave (cBobomuo pacmupoctpansiemoe I10), Scilab (cBobogHO
pacnpoctpansiemoe [10)

8.3. IlomemieHus Uil XpaHeHHUs] U MPOPUIAKTHYECKOT0 00CIY;KMBAHUS 000PY10BAHMS

1. LleHTp HOBBIX HH(OPMAIIMOHHBIX TEXHOJIOTHHA U CPEICTB O0yUCHHUS:

OcCHaIIEHHOCTb: MEPCOHANbHBIM KoMIblOTEp — 2 mT. (Joctynm K cetu «VHTepHET»),
MOHHUTOpP — 4 IIT., CETEeBOM HAKOMUTENb — | IT. UCTOYHUK OecriepeOOHOro MUTaHus — 2 IIT.,
TEeNeBU30p U1a3MeHHbIil Panasonic — 1 wT., Touka Wi-Fi — 1 wr., nasipHas craHums — 2 mrT.,
npenb — 5 mwrt., nepdoparop — 3 mT., HaOOp MHCTPYMEHTA — 4 IIT., TECTEpP KOMIBIOTEPHOU CETH —
3 mr., OaNIoOH CO CXKaThIM ra3oM — | mT., macta TemiaonpoBoaHas — 1 wr., npuiecoc — 1 wmrT.,
panuocTaHys — 2 T., cToa — 4 mT., TymM0a Ha Kojecukax — | mT., HoJicTaBKa Ha Kojecukax — 1
HIT., IKag — 5 WT., Kpecyno — 2 wrT., gectHuna Alve — 1 mr.

[lepevueHb JHMIIEH3MOHHOTO TpOrpaMMHOro obecrmeuenus: Microsoft Windows 7
Professional (JIutiensuonnoe cornarrenune Microsoft Open License 60799400 ot 20.08.2012)

Microsoft Office 2010 Professional Plus (JIutiensuonnoe cormarienre Microsoft Open
License 60799400 ot 20.08.2012)

AnTHBHpYCcHOE mporpammHoe obOecrieuenue Kaspersky Endpoint Security (/[lorosop
Ne 1810(223)-12/17 ot 11.12.17)

2. lleHTp HOBBIX MH(POPMAIIMOHHBIX TEXHOJIOTHNA U CPEICTB O0yUEHUS:

OcHameHHOCTh: CTOX — 5 mT., cTyn — 2 ImT., Kpecno — 2 mrT., mkadp — 2 1mr.,
MEePCOHAIBHBIN KOMITbIOTEp — 2 WIT. (AocTymn K cetu «MHTEepHET»), MOHUTOD — 2 WT., MDY — 1
IIT., TECTEp KOMIBIOTEPHOI cetn — 1 mT., 6aJoH co cxkaThiM razoM — 1 wT., mrypynosept — 1
IIT.

[lepeueHp JNHMIEH3MOHHOTO MporpaMMHOro obecrnedenus: Microsoft Windows 7
Professional (JIutieasuonnoe cornamenue Microsoft Open License 60799400 ot 20.08.2012)

Microsoft Office 2007 Professional Plus (Jlunensuonnoe cormamenue Microsoft Open
License 46431107 ot 22.01.2010)

AHnTuBHpYycHOEe mporpammHoe obecredenne Kaspersky Endpoint Security (orosop
Ne J1810(223)-12/17 ot 11.12.17)

3. LleHTp HOBBIX HH(POPMALIMOHHBIX TEXHOJIOTUN U CPEJICTB 0OYUEHUS:

OcHalmeHHOCTh: CTOA — 2 mT., cTyas — 4 mr., kpecio — 1 mT., mkap — 2 mrT.,
nepcoHaNbHbIM KoMmmbioTep — 1 mT. (moctyn k cetu «MHTepHeT»), BeO-kamepa Logitech HD
C510 — 1 mrr., komonku Logitech — 1 miT., Tectep KOMIbIOTEpPHOU ceTH — 1 mIT., Apens — 1 mrT.,
tenedoH — 1 mT., Habop pyYHBIX MHCTPYMEHTOB — | IIT.

[lepeuenb JUIICH3MOHHOTO mporpammuHoro obecmeuenus:Microsoft Windows 7
Professional (JIutiensuonnoe cornamenue Microsoft Open License 48358058 ot 11.04.2011)
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Microsoft Office 2007 Professional Plus (JTunensuonsnoe cormamenne Microsoft Open
License 46431107 ot 22.01.2010)

AHTHBUpYCcHOEe TmporpammHoe obecrneuenne Kaspersky Endpoint Security (orosop
Ne J1810(223)-12/17 ot 11.12.17)

8.4. JIunieH3MOHHOE MPOrpaMMHoe o0ecrevyeHne

1. Microsoft Windows 8 Professional (morosop 6eccpounsiii 'K Ne 875-09/13 ot 30.09.2013
«Ha nmoctaBky KOMIIBIOTEPHOM TEXHUKHN)

2. Microsoft Office 2007 Standard (morosop 6eccpounsiii Microsoft Open License 42620959 ot
20.08.2007)

3. Microsoft Office 2010 Professional Plus (morosop 6eccpounsiii Microsoft  Open  License
60799400 ot 20.08.2012, noroBop Oeccpounbiii Microsoft Open License 47665577 ot
10.11.2010, norosop 6eccpounsiit Microsoft Open License 49379550 ot 29.11.2011)

4. MathCad Education, {oroop Nel134-11/12 or 28.11.2012 "Ha mocTaBKy HpOTrpaMMHOTO
obecnieueHus"

5. LabView Professional, I'K Nel1142912/09 ot 04.12.2009 "Ha mocTaBKYy HIpOrpaMMHOIO
obecnieueHus"
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