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1. OBILIUE CBEIEHUA

VYyeOnass nucuumuinHa «Teopust monobus M (GuU3MYECKOe MOJEIMPOBAHUE B IPOMBIIUIEHHON
TEIUIOPHEPTETHKE» U3y4JaeTCs Ha YeTBEPTOM Kypce, B CEIbMOM U BOCBMOM CEMECTPax
Kypcogas pabora/KypcoBoii mpoekT — He IperycMOTpeH(a)

1.1.  ®opma NpoOMeEKYyTOYHOU ATTECTALIUU:

Cenpmoli cemecTp — 3a4eT
BocbsMoii ceMecTp — 3a4eT ¢ OIIEHKOU

MecTto yuebHol aucuuniauHbl B ctpykrype OITOIT
VYyeOnass nucuuiuinHa «Teopust momobus M (uU3NYECKOE MOJEIMPOBAHUE B IPOMBIIUICHHON
TEIUIOPHEPTETUKE) OTHOCUTCS K 0043aTeIbHOM YaCTH MPOTrPaMMBbI.
OcCHOBOH J11 OCBOEHHUS ITUCLUIUIMHBI SIBJISIOTCS PE3ysbTaThl OOY4YEHHS MO MPEIUIECTBYIOIIUM
JUCHUIUIMHAM M PAKTUKAM:

- dusuka,

— Maremarnka,

— Tennodusuka,

— TexHnyeckast TepMOAMHAMUKA

- Temomaccobmen

- Teopust BEpOSTHOCTH U CTATUCTUKA B SKOJIOTMU U TEIJIOHEPI€THUKE

- VYpaBHeHUs] MaTeMaTHYeCKON (DU3UKHU B IKOJIOTUU U TETIJIOOHEPTeTUKE

— WNHudopmanonHble 1 KOMMYHUKAIIMOHHBIE TEXHOJIOTHH B MTPo(eccruoHaIbHOMN
NeSITeIbHOCTH

- MerTposnorus, craHAapTU3alus U cepTuUKaLus
PesynbpTarel ocBOEHMsSI y4uyeOHOW JAMCHUMIUIMHBI B JajJbHeWHieM OyIyT UCIHOJIb30BaHbl IpU
BBITIOJTHEHUH BBIITYCKHOW KBaJIM()UKAIIMOHHOM PaboThl.

2. LEJU U IIAHUPYEMBIE PE3YJIbTATBI OBYUEHUS IO
JTUCLUIIMHE

Henssmu  wm3ydeHus: gucuuiinabl  «Teopus momobwst u  (PuU3MUECKOE MOJEITUPOBAHUE B
MIPOMBIIIIICHHOM TETIJIOHEPTETUKEY SBIISIOTCS:

— (opmMupoBaHuEe HAYYHOTO MHPOBO33PEHHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO
pa3BUTHS HAYKU U TeXHUKHU B Poccuu u 3a pydexxom;

— U3y4€HHUE OCHOB TEOPHH 000U U aHAIM3a pa3MEPHOCTEN;

— U3yYEHHUE METOJIOB M CPEJICTB MOJCITUPOBAHNS,

— (popMupOBaHHE HABBIKOB OCHOBBI 00PA0OTKH U aHAJIM3a MOJTYUYEHHBIX IKCIIEPUMEHTATbHBIX
JTAHHBIX;

— Pa3BUTHE IMO3HABATEIBHBIX WHTEPECOB, MHTEIIEKTYaJIbHBIX W TBOPUYECKUX CIIOCOOHOCTEH
00ydJaronmxcs B MpoIecce n3yueHus TUCIUTIINHBL,

— MPUOOPETEHHE COBPEMEHHBIX HAYYHBIX B3TJIANIOB, MJICH B XOAE€ PadOTHI C Pa3IMYHBIMU
HMCTOYHHKAaMU UH(OpMaInu;

— UCIIOJIb30BAHUE TIPU BHITIOJIHEHUH TPAKTUYECKUX 3aJaHU METOI0OB CPABHEHHSI, 0000IIICHUS,
CHUCTEMAaTH3aIlH, BBISBICHUS MPUYUHHO-CIICICTBEHHBIX CBSI3€H, (OPMYITHPOBAHHUE BBIBOJIOB IS
W3YUYEHUs Pa3IUYHBIX CTOPOH TEXHOJOTHYECKHUX TPOIECCOB, C KOTOPHIMH BO3HUKAET
HEOOXOAMMOCTh CTAJIKUBATHCS B MPO(GECCUOHATBLHOM cdepe.

- dbopmupoBaHHEe y 00Y4YaIOIMUXCs KOMIIETCHIIMMA, YCTAHOBIICHHBIX 00pa30BaTEIHbHOU
nporpammoit B cootBetcTBuu ¢ ®I'OC BO 1o gaHHOM TUCHUTIIHHE;
Pe3ynbraroM 00yueHus mo yuyeOHOW NUCIHUIUIMHE SIBISETCS OBJIAJIeHUE 00YUYaIOMUMHUCS 3HAHHUSIMH,
YMEHUSMH, HABBIKAMH W OIBITOM JICSITEIBHOCTH, XapaKTEPHU3YIOIIUMHU Tporecc (popmMupoBaHuUs



KOMITETCHIIMN U 00€CTICUNBAIONIMMHU JTOCTHKEHUE TIAHUPYEMBIX PE3yJIbTaTOB OCBOCHUS yueOHOM

NTUCIUILINHEI.

2.1.

dopmupyeMble KOMIETCHIIUN, UHINKATOPbI JOCTUKEHUSI KOMIIETEHIIHH,

COOTHECEHHBIE C TUIAHUPYEMBIMU pPe3yJIbTaTaMu 00y4YeHHs 110 AUCLUILINHE:

KO}I 1 HAMMCHOBAaHHuE
KOMIIETCHIIUHA

Konx u HaumeHoBaHue
HHIAMKATOpA
JOCTHKEHMsI KOMNETEHINHU

IInanupyemblie pe3yJbTaThl 00y4eHUsT

0 JUCIHHUILINHE

OIIK-1 CriocobeH moHUMAaTh
MIPUHLIUIIEL PaOOTHI
COBPEMEHHBIX
WHPOPMAITUOHHBIX
TEXHOJIOTHH ¥ UCTIONIB30BaTh
WX ISl pelIeHus 3a1a4
mpo(heCCHOHATBHOMN
JeATEIbHOCTH

N-OIIK-1.2 Ymenue
00pabaThIBaTh,
aHAJIM3UPOBATH U
MPEICTABIIATE TAHHBIE C
MIOMOIIIBIO
CIEIHATU3UPOBAHHBIX
HHCTPYMEHTOB U TIPOTPaMM

OIIK-2 CriocobeH mpruMeHSTh
COOTBETCTBYIOIINH PHU3HKO-
MaTeMaTUYEeCKUH amnmnapar,
METO/IbI aHAIN3a 1
MO/JICIIUPOBAHUS,
TEOPETUIECKOTO U
IKCTIEPUMEHTAIILHOTO
WCCIICIOBAHUS TP PEIICHUU
poheCCHOHAIBHBIX 3314

NA-OI1K-2.2 Cnocoben
pa3pabaThIBaTh alTOPUTMBI U
KOMIIBIOTEPHBIE IIPOIPAMMBI,
TIPUTOJTHBIE JJIS
MMPAKTHYCCKOTO NIPUMECHCHU A

— Bnaneer MmeTonamMu 1 METOIUKAMU
00pabOTKH Pe3yJIbTATOB IKCIICPUMEHTA C
HCIIOJIb30BaHUEM HH(POPMAIIMOHHBIX
TEeXHOJIOTHH.

Hcnoab3yeT COBpeMEHHY1O
BbIYUCJIUTEJIbHYIO TEXHUKY U
CTeUATN3UPOBAHHOE TIPOrPAMMHOE
oOecneueHre IJIsd aHaIn3a u
00pabOTKM IKCIEPUMEHTATTLHBIX
JaHHBIX U MOJCJIMPOBAHNA
TEXHOJIOTUYECKUX MTPOLUECCOB 1
anmnaparos

OIIK-3 CriocobeH mpruMeHSITh
COOTBETCTBYIOIINH (PHU3HUKO-
MaTeMaTUYEeCKUH amnmnapar,
METOJIbI aHAIN3a 1
MO/JICITUPOBAHNS,
TEOPETUIECKOTO U
IKCTIEPUMEHTAIILHOTO
WCCIICIOBAHUS TP PEIICHUU
poheCCHOHAIBHBIX 3314

N/I-OIIK-3.4 Pemenue
3a7a4 MOJICIMPOBAHUS
TEXHOJIOTHUYECKHX TPOLIECCOB
Y anmapaToB C
HCIIOJIb30BaHUEM
CTEeUATU3UPOBAHHOTO
MIPOrPaMMHOI0 00eCIICUeHUS

pa3paboTku

Bnapmeer meromukamu mopbopa u
puzrUeCcKux u

MaTEeMaTUYECKUX MOJIENIEN MCCIIENYEMbIX
NPOLECCOB U aNNaparos;

I[NIK-1 CnocobeH mpoBOIUTH
Hay4HBIC MUCCJICAOBAHMA 110
OTJENIbHBIM TeMaM (pa3zaenam
TeM) B 00JIaCTH
mpoheCCHOHATBHOMN
JeSATETbHOCTH

NA-TIK-1.2 ITnanupoBanue
MPOBEICHUS
IKCTIEPUMEHTAIILHBIX
HCCIIEN0BAHUN

NA-TIK-1.3 O6paboTka
pe3yIbTaTOB IKCIIEPHMEHTA

3HaeT o01Iye NOMOKEHNS U TIOHSITUS
TEOpUM NMofI00us U pa3MEpPHOCTEN;
IToHnmMaeT oCHOBBI OOPaOOTKY U
aHaJM3a MoJIyYeHHbIX
3KCMEPUMEHTANBHBIX JAHHbIX.
IIpoBopuT MaTEMATUYECKYIO
00pabOTKy U aHaJIU3 pe3yIbTaTOB
9KCIIEPUMEHTA.




3. CTPYKTYPA U COJAEP)KAHUE YYEBHOM JUCIUILINHBI

O61as TpyA0EMKOCTh Y4EOHOH NUCUUIUIMHBI 10 y4eOHOMY IJIaHY COCTABIISET:

no 3a04Hou hopme obyuenus: —

5

3.€.

160

qgac.

3.1. Crpykrypa yueOHON AUCIUTUIMHBI 1711 00YUYaIOIMIUXCA 110 BUJIaM 3aHATUM (O4HAs

dbopma 00yueHus)

CTpyKTYypa ¥ 00beM THCIUIIIHHBI

KonrakTHasi aynuTopHasi padora,

CamocTosiTesbHasi padora
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Yemeepmuiii Kypc 3auer 4
Cedbmoti cemecmp 64 4 4 4 48
Yemeepmuiii Kypc 3ader ¢
Bocovmotui cemecmp OIICHKOM 96 6 8 78 4
Bcero:| Dx3amen 160 10 4 12 126




3.2.  Crpykrypa yueOHOUN NUCIUTLTUHBI/MOYJIS ISl 00YUaIONUXCsI 110 pa3jiesiaM U TeMaM JTUCHIUTUINHBL: (3a09Has popMa 0OydIeHHsI)
Ilnanupyemsie Buasb! yue6Hoii padoThI
(KOHTpoOJIHpYyeMbIe) KonTakTHas padora
pe3yJabTaThl = .
OCBOCHMSI: o g Buabl 1 (popMBI KOHTPOJILHBIX MEPONIPUSTHIA,
2 2 w3 o ofecneYnBaloNIne 0 COBOKYIMHOCTH TEKYLIHii
KOA(bI) HaunmeHoBaHue pa3iesioB, TeM; > ) = g . = K
(hopmupyemoii(bIx) ¢opma(b1) NpoMeKyTOUHOI aTTecTaAlMH g g g g g g = 2 KOHTPOJIb yCIIEBAEMOCTH;
O ———— = E oo g =2 g = (opMBI IPOMEKYTOYHOr0 KOHTPOJISI
= = s 2 =B o S ycneBaeMocTH
HHIUKATOPOB = ¥ ; S5 2 2 RS
JAOCTHIKEHHUS g g = S g E) z 'S
KOMIIETEHLHIi S ol S & ala O A
YeTBepTHIH KYPC, CEAMON ceMecTp
OIIK-3 Pa3nen I. OcHOBBI TeOpuH NOA00MA M AHAJIN3A Pa3MEPHOCTE X X X X 16
HJ/J-OlIK-3.4 Tema 1.1 X X @DOpMBI TEKYIIETO KOHTPOJIS
IIK-1 Buipl Hay4HBIX MCCIEJOBAHUM, UX KIACCH(DUKALMS. o paszaeny I-1I
HJI-TIK-1.2 Tema 1.2 2 X 1. KonrponbHas paboTa
HJI-TIK-1.3 OCHOBBI TEOpHHU NOJ00Ms HU3MIECKUX TPOLECCOB. MeTo1 ananmsa
pa3MepHocCTeil.
TIK-1 Paznea II. IlorpemHocTy cpeAcTB H3MEpPEHHIA 16
HJ-TIK-1.2
HJI-TIK-1.3 Tema 2.1 X
OCHOBHBIE IOHSTHS U ONPEACIICHHS, KJIacCu(UKANsI H3MEPEHUH
CpaBHHTENbHASI OLICHKA CPE/ICTB U3MEPEHHUS
Tema 2.2 2
[MorpemHocTr cpeaCcTB U3MEPEHUS U UX KIIACCUPHUKAIHS
Tema 2.3. X
OreHKa 0)KUAAEMO MOTPEITHOCTH SKCIIEPUMEHTAIBHBIX
HCCIIEIOBaHUN
Tema 2.4 X
MerTo/bl M CpeICTBa MU3MEPEHHsI TapaMeTpoB Iporecca
Tema 2.5 X
MerTo/ibI OnpeiesIeHHsT KOJTMYECTBA TETIOThI
Tema 2.6 X
Onpenenenne K03 PUITEHTA TEIUIONPOBOJHOCTH U KO PHIIMCHTA
TEIIOOTAAYH
Pazpean II1. MatemaTudeckoe MoaeJiMpoOBaHNe B 16 DOpMBI TEKYIIETO KOHTPOJIS
IKCNEPUMEHTANBLHBIX MCCJIEJOBAHUAX o pazgeny III-IV:
IIpaxTuueckoe 3ansaTue Ne 3.1 4 1. MHIUBUAYaIIbHBIE IPAKTHUECKUE 3aJaHUS
VccnenoBanye IPUHIMIIOB CO3/IaHUSI MAaTEMaTHIECKUX MOJIeNei 2. 3ammra naboparopHblx pabor B ¢dopme
Jlaboparopnas pabora Ne 3.1 4 TECTUPOBAHUN




Ilnanupyemsie Buasb! yue6Hoii padoThI
(KOHTpoOJIHpYyeMbIe) KonTakTHas padora
ps:zg::s;l:’l o QE Buabl ¥ (popMbI KOHTPOJILHBIX MePOHPI/IﬂT]{li{,
S = w8 4 ofecrneynBalolIie M0 COBOKYMHOCTH TEKYIIHii
KOA(bI) HaunmeHoBaHue pa3iesioB, TeM; > ) = g . 5 K
(hopmupyemoii(bIx) dopma(b1) NpoMeKyTOUHOI aTTecTAMH g - 23 g E = s KOHTPOIb YCIEBACMOCTH;
R e 2 30 e z g = (opMBI IPOMEKYTOUHOTO KOHTPOJISI
MHIHKATOPOB = 2 E = g 2 E g E ycreBaeMoCTH
JOCTHKEHHS 5 g = TS g = z S
KOMIIETEHLHi S ol S & ala e
OcBoeHrEe MaTeMaTHYECKUX ITaKeTOB JUIst 00paboTku nanHbx Octave
I'paduueckoe oToOparkeHnEe MaTEMaTHIECKIX 3aBUCUMOCTEH
3auer 4
HUTOI'O 3a cenbMoii cemecTp 4 4 4 52
YerBepThlii KYpc, BOCBMOM ceMecTp
OIlIK-1 Pazpean II1. MatemaTudeckoe MoaeJiMpoOBaHNe B X X X X 39
HJ-OIIK-1.2 IKCIEPUMEHTAJIBHBIX MCCICA0BAHUAX
OIlIK-2 Tema 3.1 4 X
HJ-OIIK-2.2 [TonsiTus marematuyeckot Moaenu. MeTo HauMEHBIINX KBaJIpaToB
OIIK-3 (MHK)
HJI-OIIK-3.4 Tema 3.2 2
I'uapaBarueckue MOIENH XUMUKO-TEXHOJOTHYECKUX MPOLIECCOB
OIlIK-1 Pazgen IV. O0padoTka 3xcIepUMEHTATBHBIX JAHHBIX C 39 @DOpMBI TEKYILEr0 KOHTPOJIS
HJ[-OIIK-1.2 HCII0JIb30BAHMEM CIIENUATU3UPOBAHHOIO IPOIPAMMHOI0 o paszgeny V:
OIlIK-2 od0ecreyeHns 1. BoinosiHeHMe UHAMBUYaIbHBIX 3aJaHUI
HJJ-OlIK-2.2 JlabopaTopras paborta Ne 4.1 2 2. 3ammTa nabopaTopHBIX paboT B opme
OIIK-3 Jluneitnas anredpa B Octave. Penenue HemMHEHHBIX ypaBHEHHH TECTUPOBAHUN
HJ[-OIIK-3.4 Jlaboparopnas pabora Ne 4.2 2
O06paboTKa pe3ynbTaToB HKCIIEPUMEHTa. MeTox HauMEHBIINX
KBaJIpaToB
Jlaboparopras pabdora Ne 4.3 2
[Monbop ko dumentor GpyHKM, IPUBOAUMBIX K JIMHEHHBIM IS
ONMCAaHMSI OKCIIEPUMEHTAIbHBIX JaHHbBIX
Jlaboparopnas pabora Ne 4.4 2
[ombop QyHKIWIA AJ1s1 OMUCAHUS KCIICPUMCEHTAIBHBIX JAHHBIX
3auem c oyenkou X X X X 4 3auem c oyenkou
HUTOTI'O 3a 8 cemectp 6 8 82
HUTOI'O 3a Bech nepuoj 10 4 12 134




3.3.

Kpatkoe conepxkanue yueOHON AUCITUTIITUHBI

Ne

HaumenoBanue pa3iesa u
TeMbI T CHHMIJIMHbI

Coaep:xanue pasnea (TeMbl)

Pa3nen I. OcHOBHBIE TeopuM MOAOOMA M AHAJIN

3a pa3MepHoOCTeil

Tema 1.1 Bunbl Hay4YHBIX UCCIIeI0OBAaHUM, Bupl Hay4YHBIX MCCIeIOBaHUH, X Kiaccudukaius. OCHOBHBIC SN
UX Kiaccu(uKaus. Y 33J]a44 SKCIIEPUMEHTANLHBIX HCCle0BaHuM. [IpUHIIUTIBI CO31aH s
(U3NIECKUX W MATEMATHUCCKUX MOJICIICH
Tema 1.2 OCHOBBI TEOPHH TTOI00HS [Monobue puznueckux siBneHuit u cucteM. OCHOBBI TEOPUU MTOIO0HS.
(bU3MIECKUX MPOIECCOB. HayuHble 0OCHOBBI (PU3HYECKOTO MOICTHPOBAHUS
Tema 1.3 Merton aHayM3a pazMepHocTel OCHOBHI TEOPHH pa3MepHOCTeH. Anredpa pasmepHocteid. [ToHsTue o

Oe3pa3MepHbIX BelnnurHax. [IOHATHE O 3aBUCHMBIX U HE3aBUCHMBIX
pasmepHocTsix. O6pa3oBanue Oe3pa3MEPHBIX KOMITIEKCOB METOIOM
aHaNM3a pasMepHOCTEH. T-Teopema Bakunrema.

Pa3nen II. IlorpemHocT cpeAcTB H3MepeHMIt

Tema 2.1 OCHOBHBIE IOHATHUS U OcCHOBHBIE IOHSTHS U onpeseneHus. M3mepenne. Knaccudukarus
ompezeNeHus, Kaccuduranus m3mMepenuit. [Ipsimoe n3mepenne. KocBeHHbIE H3MepeHN.
H3MepeHuil COBMECTHBIE U COBOKYITHBIE H3MEPEHHUS.
Tema 2.2 [orpemHocTu cpencTs Knaccudukanus norpenrnocreii usmepenus. Cucremarnueckast
U3MepeHus U UX Kiaccudukanus | morpemHocTs. CitydaiiHasi MOrpemHocTh. [ pydast TorperHocTb.
AbcomnroTHast morpenrHoctb. OTHOCHTENbHAS IOTPEIIHOCTb.
[IpuBenennas norpemxocts. HopMupoBanue norpemsocteit
CPEACTB H3MEPEHMUS.
Tema 2.3 OrneHka oXxugaeMoi PesynbraT n3mepenus. JlopepurensHelil nHTepBasl. HopMansHoe nnu

MIOTPEITHOCTH
SKCTIEPUMEHTAITLHBIX
HCCIIeTOBaHUN

rayccoBCKOE pacrpejiesieHre. BeioopouHble qucnepcus 1
CpeIHEKBaIpaTUYHOE OTKJIOHEHHUE. BrIsiBiieHe TpyObIx
norpemHoctedt. CucremaTuyeckas morpentHocTs. Kimace Tounoctu
npubopa. Pacyer rpanuisl nonock norpemnoctei. Cioxxenne
cIy4aiiHOU M cucTeMaTuueckoi morpemHoctei. [lonHas
MOTPEITHOCTh U3MEPEHHsL. AITOPUTM 0OpPaOOTKH JaHHBIX KOCBEHHBIX
HM3MEPEeHUH MEeTOIOM IIepeHOca MOTPeIHOCTEH. AJITOPUTM
00pabOTKH JaHHBIX KOCBEHHBIX U3MEPEHUI BEIOOPOUHBIM METOIOM

Paznen II1. MaTtemaTu4yeckoe MoAeTMPOBaHUE

B IKCICPUMECHTAJIBHBIX HCCJICTOBAHUAX

Tema 3.1 IloHsTHS MaTeMaTHYECKOM MaTteMaTHUeCKOe MOJICTUPOBAHKNE U HACHTU(DUKAIHS MOICIICH.
MoJiead. MeTo1 HaMMEHBIIHNX AnantuBHBIC M HeaganTHBHBIC MoJieau. OCHOBHBIC TIOHATHS METOAA
kBagparos (MHK) HAaUMEHBIINX KBaJApaToB. MeTo HaMMEHBUINX KBaJAPaToOB MPU

HCCIIEAOBAHMH JIMHEHHBIX 3aBUCUMOCTEN. MeTo 1 HAaMMEHBIIINX
KBaIpaTOB MPHU MCCIEAOBAHUN MOJUHOMHAIBLHBIX 3aBUCUMOCTEH
Tema 3.2 I'mapaBnuueckue Moaean Bpems npeObIBaHuUs 3JICMEHTOB MOTOKA KaK CIyJyaiiHas BeJIUUMHA.

XHUMHKO-TCXHOJIOTUYCCKHUX
ImpoueccoB

DKcneprUMEHTaIbHOE H3YUeHHE pacIipeie]IeHUs] BpeMEHH
MpeObIBaHUs HIIEMEHTOB MOTOKA. IHTEerpanbHast u
nuddepeHIanbHas GyHKIMA pactpee/ICHUsS BPEMEHHU MPeObIBaHUS
AJIEMEHTOB MOTOKA. THUIOBBIE MOJIENIN CTPYKTYPBI IOTOKOB. MoJienb
UICTLHOTO NepeMennBaHus. MoJieb HAealbHOTO BEITECHEHHS.
OpHomnapamerpuyieckast quddy3noHHast Mojenb. SueedHast MOJIEb.

Pazaen IV. MeToabl U cpeacTBa H3MEPEHHI B IKCIIEPUMEHTAJIbHBIX MCCIeI0BAHUSIX

Tema 4.1 OCHOBHBIE IOHATHUS U OcCHOBHBIE NOHATHS U onpenieneHusi. CTpyKTypa H3MEPHUTEIbHbIX
OIIpeJeICHNUsI. nipu6opoB. [ToHsATHs 0 MpUOOpax MPsIMOTO M yPaBHOBELIEHHOTO
IpeoOpa3oBaHH.
Tema 4.2 MeTo/ibl ¥ Cpe/ICTBa U3MEPEHUS MerTo/ibl M CpeICTBA U3MEPEHUsI TeMITEpaTypbl. METOIbI M CpeACTBa
apamMeTpoB Ipolecca M3MepeHus aBlieHns. MeToIbl M Cpe/ICTBa U3MEPEHUsSI pacxoa
ra30B U JKUAKOCTEH.
Tema 4.3 Mertons! onpeaeneHus Mertosbl onpenenieHust KoaudecTsa TerioTsl (Kamopumerpus).
KOJIMYECTBA TEIUIOTHI JlaT4nky TEIIOBBIX MOTOKOB. KajopuMeTphl MOCTOSHHOW U
MIepEeMEHHOI TeMIIepaTyphl.
Tema 4.4 Onpenenenne KodpUIeHTa Onpenenenne KO3 PUIMEHTA TEIUIONPOBOTHOCTH TBEPBIX TE,

TCIUIOIIPOBOAHOCTHU

KHUIKOCTEH ¥ ra30B. ONpeaeseHns U e TUHULBI H3MEPEHHS.
OCHOBHBIE IPUHIIUIIBI, UCITOIB3YEMBIE IIPU U3MEPEHHU
KO3 hHUIMEHTA TEIIONPOBOTHOCTH. AOCOITIOTHBIC U




HaumenoBaHue pa3iesa u

Ne i Coaep:xanue pasnea (TeMbl)
TeMBbI IV CIHHILITTHBI
OTHOCHUTENBHBIE, CTAI[IOHAPHBIE ¥ HECTAIMOHAPHBIE METO/IBI
W3MEpEeHUsI.
Tema 4.5 Omnpenencaue ko3dduiruenra TemmooTnava mpy KOHBEKIIUH JKUIAKOCTH B OMHO()A3HOM COCTOSIHHU.
TEIUIOO0TAAYH OO0uue monoxeHus. MeTobl ONBITHOTO ONPEIeNICHUs

KO3 PHUIMEHTA TEIUIO0TAaYH. MeTOoT CTAIlHOHAPHOTO TEIIOBOTO
motoka. HectanmoHapHbIi MeTO onpeneneHus kodhdhuIreHTa
TEIUI00TAaYH. MeTombl peryisipHoro pexxuma. Mccnenopanve
TEIUIOOTAAYH MIPH JBMKCHUH KHUIKOCTHA OTPaHHUCHHOM H
HEOrpaHUYEHHOM 00BbEME.

3.4. Opranuzanusi cCaMOCTOSATEIbHOM pabOoThl 00yYaIOLIUXCS

CamocTrodarenbHas padoTa cTyfeHTa — 00si3aTelibHas 4acTh 00pa3oBaTeNIbHOTO Ipolecca,
HaIpaBJICHHAs HA Pa3BUTHE TOTOBHOCTH K MPO(ECCHOHATTEHOMY M JIMYHOCTHOMY CaMOOOpa30BaHHIO,
Ha MPOEKTUPOBAHKE JATFHEHINIETO 00pa30BaTEIHHOTO MaPIIPyTa U MPOPECCHOHATBHON Kapbephl.

CamocTtodarenbHas paboTa 00yyaroumMxcs Mo JUCIUIUIMHE OpraHM30BaHa KaKk COBOKYITHOCTb
AyIUTOPHBIX M BHEAYAUTOPHBIX 3aHATHH W paboT, 00ECIEeUMBAIONINX YCIEIIHOE OCBOCHUE
JUCLUILINHBI.

AynuTtopHas caMmocCTosiTelbHass paboTa OoOyYaromuxcsl MO JUCHUILIINHE BBITIOIHSACTCS Ha
y4eOHBIX 3aHATUSAX 110 PYKOBOJCTBOM IIpernojaBaTelisi M MO €ro 3aJaHuio. AyAUTOpHas
camocTosTeNbHas paboTa o0yyarolmuxcst BXOAUT B 0OIIHI 00beM BPEMEHHU, OTBEIEHHOTO yUeOHbIM
TUTAHOM Ha ayIUTOPHYIO PaboOTy, U PErIIaMeHTUPYETCS PACUCAHNEM YUeOHBIX 3aHATHI.

BreaynuropHasi camocTosiTenibHas paboTa 00ydJaronmxcs — IaHupyeMast yaeOHasi, HayJHO-
HCCIIeIOBATENBCKAs, MPaKTHUYECKasi paboTa 00yJaromMXcsi, BBIIOJIHAEMAasi BO BHEAYAUTOPHOE BPEMS
0 3aJIaHUIO M TP METOJAWYECKOM PYKOBOJICTBE INPETOAaBaTENs, HO 0€3 ero HemoCpeACTBEHHOTO
y4acTusl, pacliiCaHueM YUEOHbIX 3aHITUN HE PErJIaMEeHTUPYETCS.

BueayauropHas camoctosiTesnibHas paboTa 00y4aronuxcsi BKIIOYaeT B ceOsl:

- IMMOATOTOBKY K JICKIHUAM, IPAKTHYCCKUM U Ha60paTOpHBIM 3aHATUAM, SK3aMCHY

- U3y4YeHHE yUeOHBIX MOCOOUIL;

- HN3YyUCHUC pa3JICJ'IOB/T€M, HCBBIHOCUMBIX Ha JICKOUHM W IPAKTHYCCKUC 3aHATHA
CaMOCTOSITEIILHO;

- HOJIFOTOBKA K BBIIIOJHEHUIO JIa0OPATOPHBIX pabOT U OTYETOB 110 HUM;

- HN3YUCHUC TCOPCTHYCCKOIO0 M IMPAKTUYCCKOro Marcpuaja Mo pPEKOMCHAOBAHHLIM
HUCTOYHHUKAM,

- MOJIFOTOBKA K KOHTPOJIbHBIM paboTaM;

- IIOArOTOBKA K HpOMe)KYTOTIHOﬁ aTTeCTall B TCUCHUC CEMECTPA,

CamocrodarenbHas paboTa oOyyaromuxcs C yY4yacTHEM IperojaBareiss B (Qopme HHOM
KOHTaKTHOM paloThl MpeaycMaTpuUBaeT TPYNIOBYHD U (WJIM) HHAUBUAYaIbHYIO paboTy c
00y4aroIUMHUCS U BKIIKOYAeT B ce0sl:

- IPOBEJICHNE KOHCYJIbTALUI TIEpe]] 9K3aMEHOM 110 HEOOXOAUMOCTH;

- KOHCYJIbTallUM 10 OpraHu3alMl  CAMOCTOSTEIbHOTO M3Y4YEHHUS  OTIEJIbHBIX
pasznesoB/TeM, 0a30BbIX HOHATUN YUEOHBIX JUCHMILIMH NPOPUILHOTO/POACTBEHHOIO OaKaiaBpuaTta,
kotopsie (popmuposaiu OIIK u I1K, B nensix obecnedenrs npeeMCTBEHHOCTH 00pa30BaHusl.

[lepedyenp pa3nenoB/TeM/, MOJHOCTBIO WJIM YAaCTUYHO OTHECEHHBIX HA CAMOCTOSITEIBLHOE
U3y4YEHUE C MOCIETYIOIUM KOHTPOJIEM:




Buae! u ¢popmsl

HanmenoBanue pa3zgena KOHTPOJIbHBIX =
/TeMBbl oucyunIunsl, MeponpusTHI §
Ne BbIHOCHMBIE HA 3aganus 1718 CAMOCTOSITeJIbLHON padoThI (Y4MTBHIBAIOTCS 3
CaMOCTOSITeIbHOE NpH NpoBeleHnn | S
n3yYenne TEKYIIEro 2 g
KOHTPOJIST) ==
Pazpen I OcHOBHBIE TEOPUHU NMOJ00US U AaHAJIHU3A Pa3MepHOCTel
Tema 1.1 Bunas! Hay4HBIX [IpopaboTarh y4eOHbIH MaTepualt 1o YCTHOE 16
UCCIIeIOBAaHUH, UX MIpeATIOKEHHOH yueOHOit JIuTeparype. cobeceioBaHue
KJaccH(pUKaIys. [ToaroroBka K KOJTOKBUYMY. 10 pe3yabTaTaM
BBITIOJTHEHHOM
paborTl,
KOJUTOKBUYM
Tema 1.2 OCHOBBI TEOPHH TTOI00HS
(PU3MYECKHX TIPOLIECCOB.
Tema 1.3 Merton ananu3za
pasMepHocTei
Paznen II. IlorpemHoCcTH cpecTB U3MeEPEeHUI
Tema 2.1 OCHOBHBIE IOHATHUS U [Ipopaborarh y4eOHbIH MaTepualt 1o YCTHOE 16
OTIpe/ieIIeHus, MIPeATIOKEHHOM yueOHOit JIuTeparype. cobeceioBaHue
KaccuduKarys [MoaroroBka Kk KOHTPOJIBHOU padore. 0 pe3yJbTaTaM
H3MepeHuil BBITIOJTHEHHOM
Tema 2.2 [TorpeuHocTu cpencTs paborTsl,
U3MEPEHHUS U UX KOHTpOJIbHASI
KJ1acCH(UKAIUs pabota
Tema 2.3 OrneHka oXxugaeMoi
MOTPEITHOCTH
9KCTIIEPUMEHTATLHBIX
HCCIIeIOBAaHUN
Tema 2.4 MeTtobl U cpenicTBa
H3MEpEHHs TapaMeTpoB
mpolecca
Tema 2.5 Mertons! onpeaeneHus
KOJINUECTBA TEILIOTHI
Tema 2.6 OrnpeneneHue
koo punmenrta
TEIUIONIPOBOIHOCTH U
koo punmenrta
TEIIOOTAAYH
Pazgen 111 MaTteMaTH4YeCKOe MOAeTHPOBAHUE B IKCIIEPUMEHTATbHBIX HCCIeJOBAHUSX
Tema 3.1 [MonsiTus marematnyeckoi | I[Ipopaborars yueOHbIN MaTepHai Mo YCTHOE 55
Mojenu. Meton MIpeATIOKEHHOH yueOHOit IuTeparype. cobeceioBaHue
HaMMEHBIINX KBaJpaToB [MoaroroBka K KOHTPOJIBHOU padoTe 0 pe3yabTaTaM
(MHK) BBIIIOJTHEHHOM
Tema 3.2 l'uppaBnanueckue Monenu paborTl,
XUMHUKO-TEXHOJIOTMIECKUX KOHTpOJIbHASI
IIPOLIECCOB pabora
[Ipaktnyeck | Wccnenoanue
0€ 3aHsTHE MIPUHIIUTIOB CO3/IaHUS
No 2.1 MaTeMaTH4YeCKUX Mojenen
JlabopaTopu | OcBoeHue

ast padoTa Ne
3.1

MaTeMaTHYECKHX MMAKETOB
U1t 00pabOTKH JaHHBIX
Octave

I'paduueckoe
0TOOpaKeHHE
MaTeMaTHYeCKUX
3aBUCHUMOCTEHN




Pazpen IV. O0padoTKa IKCIEPUMEHTAIBHBIX JAHHBIX € MCTOJIb30BAHUEM CHENHATU3UPOBAHHOTO
MPOrPaMMHOT0 00ecTedeHnst

JlaGopatopu | JluHeliHas anreOpa B [IpopaboTaTh yueOHBIH MaTepHal 1o YCTHOE 39

as pabora Octave. Pemenue MIpeATIOKEHHOH yueOHOit JIuTeparype. cobeceioBaHue

Ne 4.1 HEJIMHEHHbBIX YpaBHEHUI [MoaroroBka k 1abopaTopHBIM paboTaM II0 pe3ysbTaTaM

JlaGopaTopr | O6paboTKa pe3yabTaToB BBITIOTHEHHOU

as pabora JKCIepUMeHTa. Meton paborTsl,

No 4.2 HaMMEHBIINX KBaJpaToOB WHIUBUAYaJIbHbBIE
MIPAKTUICCKHE
3a7aHust

JlaGopaTopr | O6paboTKa pe3yabTaToB

as pabora JKCIepUMeHTa. MeTon

Ne 43 HaMMEHBIINX KBaJPaTOB

Jla6oparopr | ITonbop xoadduienToB

ast padoTa Ne
44

(GYHKIMH, TPUBOJUMBIX K
JIMHEHHBIM JJIs OIIMCAHUS
SKCTIEPUMEHTAITLHBIX
JIAHHBIX

3.5.

[IpuMeHeHue 3IeKTPOHHOT0 00yUeHHUsI, TUCTAHIIMOHHBIX 00pa30BaTEIbHBIX
TEXHOJIOTUN

[Tpu peanuzanuu nporpaMmbl y4eOHOU JAUCIUIUTAHBI MOTYT MPUMEHSTHCS JUCTAHIIHOHHBIE
o0pa3oBaTeNbHbIE TEXHOJIOTHH.
Peamu3anus  nporpammsl

00pa3oBaTeNbHBIX

YHUBEPCUTETA.

Y4eOHOU  JTUCIUTIIMHBI
TEXHOJIOTHA  PerIAMEHTUPYETCS

HeﬁCTBYIOHIHMH JJOKAJIbHBIMH

C TMPUMCHCHHUCM OHUCTAHIHWOHHBIX

aKTaMu

OcymiecTBieHre y4eOHOM NeATeIbHOCTH MOXKET ObITh B JBYX BapUaHTaX: OYHO WIH C
npumenenueM D0 u JIOT. [IpumeHeHne AMCTaHIMOHHBIX 00pa30BaTENbHBIX TEXHOJIOTUH BO3MOMXKHO
I10 3asIBJICHUIO 00YyYaroUInXcs, HognucaHHoOMy Oosiee 85% diieHaMu TpyMIIbL.

B anexTpoHHyI0 00pa30BaTENbHYIO CpeLy MOTYT IEPEHECEHBI OTIENIbHbIE BUbI y4eOHOHN
NeSITEIbHOCTHU

HCII0J1b30BaHHE nenoabzosanne 0 u JOT 00beM, | BKJIIOYEHHE B YUeOHBIH
90 u 10T yac npouecc
CMELIaHHOE JIEKLINH 10 B COOTBETCTBUH C
o0OyueHue IPAKTHYECKHE 3aHATHS 4 pacrnucaHueM y4eOHBIX
3aHATHH
HCI0/Ib30BaHHE ucnonbsosanue 30 u JOT 0o0beM, | BKJIOYeHHE B y4eOHbIi
90 u 10T yac npouecc
o0y4eHune y4e0HO-METOMUECKHE IEKTPOHHBIC 134 OopraHu3anus
C BEO-TIOJIICPIKKOI | 00pa3zoBaTeNbHBIC PEeCYpChl YHUBEPCUTETA CaMOCTOSATEIHHON PaOOThI
1 kaTreropuu 00yJarommxcs
y4e0HO-METOJUUECKHE IEKTPOHHBIC 8 B COOTBETCTBHHU C
00pazoBarebHbIC PECYpChl YHUBEPCUTETA pacrucanuemMm
2 KaTeropuu MIPOMEKYTOUHOMN
aTTeCTalluH




4. PE3YJIBTATBI OBYUYEHMUS 11O JUCIUIIJIMHE, KPUTEPUU OHEHKHU YPOBHA C®@OPMHUPOBAHHOCTH
KOMIIETEHIIUM, CUCTEMA M HIKAJIA OHIEHUBAHUS

4.1.

CooTHeceHHe TUTAHUPYEMBIX PE3yJIbTaTOB 00YUEHHUs C YPOBHSAMU C(HOPMUPOBAHHOCTH KOMITETEHITHH(A).

YpoBHHI
chopMupoBaHHOCTH
KOMIeTeHuu (-if)

HTtorosoe
KOJMYECTBO
0a110B
B 100-0ananHoOM
cucreMe
1O pe3yJbTaTaM
TeKylleH 1
NPOMEKyTOIHOM
aTTecTAluH

OneHka B
NATHOAIILHOM
cucreme
10 pe3yJibTaTam
TeKyliel u
MPOMEXYTOTHOM
aTrecTaluu

IMoxa3arenu ypoBHs1 cOpMHPOBAHHOCTH

YHUBEPCAJIbLHON (-bIX)
KOMIeTeHunu(-it)

npodeccuoHaILHOM(-bIX)
KOMIIeTeHIuu (-if)

001IenpogeccnOHATbHOM (-bIX)
KOMIETeH N

IIK-1
HN-TIK-1.2
AN-TIK-1.3

OIIK-1
HJI-OTIK-1.2
OIIK-2
HJI-OTIK-2.2
OIIK-3
HJI-OTIK-3.4

BEICOKHUH

85-100

OTJIMYHO

OO0yyaromuiics:

— 3Haer B NOJHOM 00bEME B COOTBETCTBUH € IPOrpaMMOil 00y4YeHHUs IO JAHHOMY
Kypcy: OOIIHUe MOJI0KEHUS U MOHATUS TEOPUU TIOJO0US U Pa3sMEPHOCTEH,
METOJIOJIOTHIO U MTPAKTUKY IPOBEIEHUS] MHKEHEPHOTO SKCIIEPUMEHTA, METOJIbI U
CpeJICTBa U3MEPEHUH TapaMeTPOB SIBJICHUN U TIPOIECCOB B 3KCIIEPUMEHTATBHBIX
WCCJIEIOBAHUSAX, OCHOBBI 00pAa0OTKH M aHAIK3a MOMYyUYEHHBIX IKCIIEPUMEHTATEHBIX
JIAHHBIX, METO[bI MAIITMHHOTO MOJICITUPOBAHUS UCCIIETYEMBIX TIPOIECCOB U SBJICHUH.
— YMeeT yBepeHHO HACHTH(DHUIIUPOBATH MTPOIECCHI U NOI0UPATh X (PU3HYCCKHE U
MaTeMaTHICCKHE MOJICIH ITOBBIIICHHOH CIIOXKHOCTH;

— Brnazaeer HaBbIKaMHU TIAHUPOBAHUS IKCIIEPUMEHTAILHBIX UCCIICIOBAaHUH,
MIPOBE/ICHUS MaTEMaTUIECKOM 00paOOTKY U aHAIM3a TOBBIIIICHHON CIIOXHOCTH
pe3yIAbTaTOB AKCIICPUMEHTA,

— Tlpumensier HHPOPMALMOHHBIE TEXHOJOTHH MPH aHAIHU3E U 00paboTKe
JKCIIEPUMEHTAIIBHBIX JAHHBIX U MaTeMaTHYECKUX MOJIENIeH HcCielyeMbIX IPOIecCOB
U SIBJICHHH.

— Bunageer MeToaukamu moaoopa U pa3paboTKH (PU3MYECKUX U MaTEMaTHYECKUX
MO/IeJIeH UCCIIeTyEMbIX MPOIIECCOB U anmnaparoB C MX MPUMEHEHUEM B HETUITUYHBIX
CUTYaIUsX;

MHOBBIIIEHHBIN

65 -84

XOPOILO

OO0yuaromuiics:

— 3HaeT B IOCTAaTOYHOM 00BEME B COOTBETCTBUH C IIPOrPaMMOI 00YUCHUS 110
JaHHOMY KypCy: OOIIFe TIOJIOKEHHS U MTOHSATHSI TEOPUU IMOT00HS U pa3MEPHOCTEH,
METOJIOJIOTHIO M TPAKTHUKY MPOBEICHHUS HHXEHEPHOTO SKCIIEPUMEHTA, METOJIbI




Cpe/ICTBa U3MEPECHUN MTapaMEeTPOB SIBJICHUM U MPOILIECCOB B AKCIIEPUMEHTAITLHBIX
HCCIIEIOBAHUSX; OCHOBBI 00paOOTKY M aHAIH3a MOJYYCHHBIX IKCIIEPUMEHTATBHBIX
JAHHBIX, METO/Ibl MAILIMHHOTO MOJIEIMPOBAHUS HCCIIELyEeMbIX IPOLIECCOB U SBJICHUM.
—  YMeeT WICHTH(PHUIUPOBATH YCIOKHEHHBIC MTPOIECCH H OAOUPATh UX
(u3nYecKre 1 MaTeMaTHYECKUE MOJICITH;

—  [Inanupyert skcriepuMeHTalIbHbIE UCCIIEI0BaHUS, TPOBOIUT IEPBUYHYIO
MaTeMaTU4YeCcKyt0 00pabOTKY U aHAINU3 PE3yJIbTaTOB SKCIIEPHUMEHTA;

— Ilpumensier HHGOPMALMOHHBIE TEXHOJOTHH MPH aHAIHU3€E U 00paboTKe
IKCIEPUMEHTATIBHBIX JJAHHBIX U MaTEMaTHUYeCKUX MOJIeNeil UCCcieyeMbIX MPOLIECCOB
U SIBJICHHIA.

— Bnanmeer MetomukamMu nmoabopa v pa3paboTKU GU3NIECKUX U MATEMATHICCKUX
MOJIeJIel UCCIIEAYEMBIX MTPOLIECCOB U alllapaToB, HO JAO0MYyCKaeT He3HAUNTENbHbIE
OIIMOKH;

0a30BbIH

41— 64

YAOBJICTBOPUTCIIBHO

OO6yuaromuiics:

— 3Haer Ha yJOBJIETBOPUTEIBHOM YPOBHE OOIIME TUIIOBHIE MTOJIOKEHUS U TOHATHUS
TEOpHUH MOI00US ¥ pa3MEPHOCTEN, METOIOJIOTHIO U MIPAKTUKY IIPOBEACHUS
WHXXEHEPHOTO YKCIIEPUMEHTA, METOJIBI M CPEACTBA U3MEPEHUN MTapaMeTPOB SBICHUI
Y TIPOLIECCOB B IKCIIEPUMEHTAILHBIX UCCIICIOBAHUIX, IEPBUYHBIE OCHOBBI 00pa0OTKH
Y aHaJIu3a MOJYYEeHHBIX 3KCIIEPUMEHTAIBHBIX IaHHBIX, Ha4ualbHbIE OCHOBBI METOIOB
MAIIMHHOTO MOJIEIMPOBAHUS UCCIIEAYEMbIX MTPOLIECCOB U ABJIEHUM, BOCIIPOU3BOAUTH
U OOBSICHATH NPOMIEHHBIN YUeOHBIN MaTepHrall Ha yIOBIETBOPUTEILHOM YPOBHE.

—  YmeeT uieHTU(UIMPOBATH TUIIOBBIE MTPOIIECCH U MOAOUPATh UX (PU3UYECKHE U
MaTeMaTHICCKHE MOJICIIH;

— IIpoBoauT mepBHYHYIO MaTEMaTHYECKYIO 0OpabOTKY M aHAIIU3 PE3yIbTaTOB
AKCIIEPUMEHTA;

— TlpumeHnsieT TUMOBbIC HH(POPMAIIMOHHBIC TEXHOJIOTHUH TPH aHAIKM3e U 00paboTKe
JKCIIEPUMEHTAIBHBIX JAHHBIX U MaTeMaTHUYeCKUX MOJieNieil HCCiielyeMbIX MPOLIECCOB
U SIBJICHHH.

— Bunageer MeToaukamu moaoopa U pa3pabOTKH THIOBBIX (PU3NYECKHUX U
MaTeMaTUYECKUX MOJENEl HCCieyeMbIX MPOLIECCOB U alapaTroB, HO OTBEYAeT
HEYBEPEHHO, JIOMYCKAET 3HAYUTEILHOE KOJIMYECTBO OIMNOOK

HU3KHHI

HCYAOBJICTBOPUTCIBHO

OO6yuaromuiics:

—  JAEMOHCTPHUDPYCT q)paI‘MeHTaprIe SHAaHUA TCOPETUYCCKOTI'O U MMPAKTUICCKOTO MaT€pualia B obmactu
TEOPUU SKCIICPUMCHTA, JOIIYCKACT FpY6BIe OIIMOKHU IpHU €T0 U3JIOKCHUHU Ha 3aHATHUAX U B X01€
HpOMe)I(YTO‘IHOﬁ ATTCCTallH,
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HaBbIKaMH 1 HpI/IéMaMI/I;

B 00beMe, HeOOXOIUMOM JIJIs AaJbHEHIICH yueObl.

—  HCIBbITBIBACT Cepbé3HbIe 3aTPpYAHCHHU B MIPUMCHCHUU TCOPETUICCKUX MOJIOKEHUI IIpH pCHICHUHA
MPAKTUYCCKUX 3adaqd CTAHAAPTHOI'O YPOBHS CJIOKHOCTH, HE BJIAACCT HeO6XOI{I/IMI)IMI/I JJIA OTOIr0

—  BBIIIOJHACT 3aJaHUA TOJBKO I10 06pa3uy U IIOJA PYKOBOJACTBOM HPECIIOAABATCIIA;
—  OTBET OTPaAXa€T OTCYTCTBUC 3HAHUH HA 0a30BOM YPOBHE TECOPETUYCCKOI'0 U MPAKTUICCKOT 0 MaTepurajia

S. OILIEHOYHBIE CPEJCTBA JJIsSI TEKYIIETIO KOHTPO.JISI YCIIEBAEMOCTHY U TIPOMEKYTOYHOM

ATTECTAIMU,BKIIOYASA CAMOCTOSATEJIBHYIO PABOTY OBYYAIOIIUXCH

[Tpu nmpoBeaeHUH KOHTPOJISI CaMOCTOSITEIbHON PabOThl 00YYaIOIUXCsl, TEKYIET0 KOHTPOJIS U MPOMEKYTOUHOM aTTEeCTalluu MO Y4eOHOW TUCIMITIIMHE
«be30macHOCTh JKU3HEACATEIBHOCTH» MPOBEPSAETCS YPOBEHb CPOPMHUPOBAHHOCTH y OOYHAIOLIMXCS KOMIIETEHIIMHA U 3allJIAaHUPOBAHHBIX PE3yJIbTATOB
00y4yeHHs 10 JUCLUIUINHE, YKa3aHHBIX B pa3iene 2 HAaCTOSIIEH MPOrpaMMBl.

5.1.  @opMBI TEKYILIEr0 KOHTPOJISA yCIIEBAEMOCTH, IPUMEPHI TUIIOBBIX 3aJaHUN:
Ne | @opmbl TEKYLIETO ey T T T dopmupyemas
01 KOHTPOJISI KOMIIETEHIN S
KonTponbHas pabora | Bapuanr 1 TIK-1
no Paspueny I1 u 11T 1. Urto Takoe HaOIIOIECHUE U PE3YIbTAaT HAOMIOACHUS? HJ-1IK-1.2
«ITorpenHocT! 2. Yro Takoe BLIOOPKA U 00bEM BHIOOPKHU? HJI-TIK-1.3
CPEICTB U3MEPEHUI
u «Maremaruueckoe | Bapuanr 2
MOJICTUPOBAHHUE B 1. Kakue BeIU4MHBI 337a10TCS TPOU3BOJIBHO SKCIIEPUMEHTATOPOM B MIPOLIECCE pacueTa CIydaiHOW MOrperIHOCTH ?
SKCIIEPUMEHTANBHBIX | 2. B Kakux cirydasx mpu o0paboTKe JaHHBIX KOCBEHHBIX M3MEPEHHI IIPUMEHSIOT METOJ] IEPEHOCA TIOrPEIHOCTEH,
HCCIIEIOBAHUSIX a B KaKUX — METOJT BEIOOpKH?
Bapuanr 3
1. Cmpyxmypa usmepumenvbHbix npubopos.
2. Hownsmus o npubopax npsamoeo npeodpazosanuii
Bapuanm 4
1. Onpeoenenue ko3 puyuenma menionpoeooHocmu meépovix mei.
2. beckonmakmuvle Memoovl U cpedcmea UsMepeHusi pacxo008 HCUOKocmell U 2a308.
WunuBumyanbHbie JlaGoparopuast padora Nel. OIIK-1
NPaKTUYECKUE Paccuntarh B COOTBETCTBUM C 33JaHUEM LIUMKJI AIBUTATENSI BHYTPEHHETO CTOpPaHUsI HJ-OlIK-1.2
Iopsaok BEITOTHEHHUS: OIIK-2

3aJaHus K
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Ne | @opmbl TEKyLIETO ey T T T ®opmupyemast
nn KOHTPOJISA KOMIIETeHII U
1a60PATOPHBIM 1. PaccunTars nmapamerpsl (p, v, T) B y3/10BBIX TOUKaX IMKJIA U 3aII0IHATH Tabmuiry Nel mapaMeTpoB nukia. HJ[-OIIK-2.2
paboram 2. Paccunrtath pabOTHI paCIIMPCHUS U COKATHS IIMKIIA, TOIBEACHHYIO M OTBEICHHYIO B IIMKIIC TEIUIOTY U TepMmudeckuid | OITK-3
KOX(PHUIMEHT MTOJIC3HOTO JCHCTBUS. HJ]-OlIK-3.4

Bapunantsr 3a1aHus.
1. [ukn nBUraTens BHYTPEHHETO CrOPaHUs C MOJABOAOM TEILIOTHI pu V=const. Hauaneusle mapamerpsl P1 = 100

klla; t1 =20 °C.

BapuanTtsl
Ne 1 2 3 4 5 6 7 8 9 10 11 12
€ 3,6 4 5 6 7 7,5 8 8,5 9 4,3 5,5 6,5
A 3,33 3 4 4 4,5 4 4,5 5 5 3,5 4,5 4,5

[MocTpouTts rpaduk dpyHKmy f (X) ¥ MTPUOTM3UTEIFHO OIPEIEIIUTh OJJUH U3 KOpHEeH ypaBHeHHs. PemmTh ypaBHeHNE

f(x) =0 ¢ Tounocte0 £ = 1074,
BapuanTt DOyHKIUS BapuanTt DyHKuuUs BapuanTt DyHKIUS
3sin(vx) + 0,35x 1 -
Y > | *T3esmGen | 3 | Areesx1-03x
x €[23] x € [0; 1] xelotl

Jlaboparopnas pabora Ne2.
1. UccnenoBaTh cucTteMy Ha COBMECTHOCTh M €CJIM BO3MOXKHO PEHIMTh ee: Meronamu Kpamepa, ["aycca, oOpaTHoii

MaTpHIBI ¥ ¢ ToMonIbio GyHKuu linsolve
Bapuast Cucrema TMHEHHBIX ypaBHEHUN Bapuast Cucrema TMHEHHBIX YpaBHEHUN
2X1+X2+2x3+3x4=8 x1+2x2+3x3+4x4:22
3x1+3X3:6 2x1+3x2 +x3+2X4=17
1 2
le_xZ+3X4:4 x1+x2+x3_X4:8
X1 +2x,—x3+2x, =4 X1 — 2X3 — 3x, = =7

1. PemnTh cuCTEMY HENMHEHHBIX YPaBHEHUI
Bapuanr | Cucrema HeNMHEHHBIX ypaBHEHUN

sinx + 2y =2
{cos(y - D+x=07 3
sin(x+0,5)—y=1 4
{cos(y—2)+x=0

Bapuanr | CucteMa HEITMHEHHBIX YpaBHEHUH
cosx+y=1,5
{Zx —sin(y—0,5)=1
cos(x+05)+y=0,8
{ siny—2x=1

1

2
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(3) Octave — 370 rpaduyeckas 000JI04Ka MaKkeTa KOMIbIoTepHOH anredpsr GNU
(4) Octave — 3T0 cBOOOHO PACHPOCTPAHIEMbII TEKCTOBBIH PEAAKTOP

2. Bsibepure BepHOE yTBepkaeHre. CuMBOI ";" (TOUKa ¢ 3ansTON)
(1) oGs13aTeneH B KOHIE KaXI0H CTpOKH mporpammbl Ha Octave

Ne | @opmbl TEKyLIETO ey T T T ®opmupyemast
I KOHTPOJIs KOMIIeTeH U
JlabopaTophast paboTa Ne3
[ocTponTh 1711 SKCHEPUMEHTAIBHBIX JAHHBIX YpaBHEHHE PErpeccHH B BHJE NOJIMHOMAa HEKOTOPOH CTENEeHU H
o00path e€ ONTHMaIbHOE 3HAUCHHE.
Bapuant Nel
X 1 2 3 4 5 6 7 8 9 10
y | 20| 528 | 931 13.9 | 19.0 | 245 | 304 | 36.7 | 43.3 | 50.2
TTOCTPOMTH JUIS SKCIIEPUMEHTAIBHBIX JaHHBIX ypaBHEHHE perpeccuu B Bue Y = a - x” - e, [Ipu 5ToM cOriacHo
WCXOJHBIX JIAHHBIX 3aBUCHUMOCTh (DYHKIMH OTKIIMKA OT BJIMSIONIETO (haKTopa JIOPKHA HAXOAWTHCS C IMOMOLIBI0 (DYHKIIUH
polyfit(x, y, k) n pynxnmu c=sqp (¢ , @f mnk).
BapuanT Nel
X 1 1.5 2 2.5 3 3.5 4 4.5 5 55 6 6.5
y 0.121 0.175 | 0228 | 0.278 | 0328 | 0377 | 0425 | 0472 | 0.529 | 0.565 | 0.618 | 0.657
B xone sxcniepuMenTa ObUIN TOTyYEHBI ClIeyIOIre JaHHbIC, Pa3HbIC 110 BapUAHTaM.
Br1OpaTh Buj M ONIpEeNUTh MapaMeTphl SMIMPUIECKOH MOHOTOHHON 3aBHCUMOCTH B BUI€ OJHONIAPAMETPUIECKON
(YHKIMH, TPUBOIUMON K JINHEHHOH
Bapuanr 1
X 1 2 3 4 5 6 7 8 9
y 0.5 0.91 1.25 1.54 1.79 2 2.19 2.35 2.5 2.63
TectupoBanus k Jlabopamopuvie paboma Nel OIIK-1
3aIuTe 3agaHus ¢ BBIOOPOM OTBETa HJ[-OIIK-1.2
1ab0OpaTOPHBIX padbOT 1. Bribepurte BepHOE yTBEPKICHUE: OIIK-2
(1) Octave siB/IsIeTCS HHTEPIPETHPYEMBIM SI3bIKOM IPOrPAMMHPOBAHUS HJ-OIIK-2.2
(2) Octave — na3Banue untepiperaropa B nakere MATLAB OIIK-3
HJ]-OIIK-3.4
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1011

®opMBI TEKyLIEr0
KOHTPOJIsI

IIpuMepsI THIIOBBIX 3aiaHUI

dopmupyemast
KOMIIeTeHIH s

(2) npumensiercs UIs1 0JI0KMPOBKH BBIBO/IA Pe3yJIbTATA HA 3KPAH HHCTPYKIUH B COOTBETCTBYIONIEH CTPOKe
(3) npumensiercst Ui 0OBSBICHUS KOMMEHTapHS
(4) npuMeHsieTcst JUIs OT/AEIEHHS CTOJIOLOB NPH 3aIIOTHEHUH MaTPHUI]
3. Buibepure BepHoe yTBepxkAcHUe. CuMBOn "%" (IIPOLIEHT)
(1) npuMensiercs 111 00BABJICHU KOMMEHTAPHUS
(2) npuMeHsieTCs Ui BBIYMCIEHUS OCTaTKa OT JEJICHHS YHCE
(3) siBiIsIETCSI OMEPATOPOM JENICHUS YHCET
(4) sBIIsIETCS ONEPATOPOM B3SITHS 110 MOJYJIIO YUCIIA

3aganus Ha paboTy C IporpaMmoit
Ipocreie Beruucnenus (1 Bompoc)
1. Bblunciure 3Ha4eHue BopaskeHus (sin(7,6))>. OTBET OKPYIIIMTE JI0 JABYX 3HAKOB MOCJIE 3aISTOM.
Orgert: 0,91
2. Bbruuciure 3Hauenue Boipaskenus (sin(0,33))°. OTBET OKpyIIIMTE JI0 ABYX 3HAKOB IOCJIE 3aTISTOM.
Otset: 0,03
3. Bpblunciure 3na4enue Beipaskkenns (sin(0,33))% + (cos(0,66))%. OTBET OKpYTIHTE 10 JBYX 3HAKOB MOCIIE 3aISTOM.
Otser: 0,73

Jlabopamopnvie pabomoi 2
3anganus ¢ BeibopoM otseta (10 3amanuii)
1. Kaxas xoMaHia 03BOIUT 0OpaTHTL MATpUILy A?
1) A1
(2) in(A)
(3) A*(-1)
@ A%(-1)
2. O6parHas MaTpuIa — 3TO
(1) Takas MaTpULA, IPH YMHOKEHUH KOTOPOH HA HCXOHYI0 MATPHUILY NOJIy4YaeTcsl eIMHUYHAS MAaTPULA
(2) marpuria, moTyYeHHAS U3 MICXOHON MATPHIIBI 3aMEHON CTPOK HA CTOJIOIIBI
(3) MaTpuIa ¢ KOMIUIEKCHBIMU 3JIEMEHTAMH, TIOJTYICHHAs U3 UCXOIHOW MATPHUIIHI TPAHCIIOHUPOBAHUEM U 3aMEHOM KaXI0TO
2JIEMEHTa KOMILICKCHO-CONPSKEHHBIM EMY.
(4) marpuria, MOTyYeHHAST ITYTEM BO3BEICHUS KXK]IOTO DIIEMEHTA MICXOJHON MATPHIIBI B CTETICHB - |
3amanust Ha paboTy C MPOTrpaMMoit
1. JMaub matpuusl A=[310;789;01 1]uB=[123;01 1; 2 3 4]. Pemure maTpuuHoe ypasuenue AX = B. B otser
3aMUIIATE 3HAYCHUE OMPEACTHUTENS TMOTYYCHHOW MAaTpHIlbl X, OKPYIJIMB pe3yabTaT O OJHOTO 3HAaKa IOCHe
3aIATOM.

Orger: 0,1




14

Ne | @opmbl TEKyLIETO ey T T T ®opmupyemast
i KOHTPOJIsI KOMIIeTEHUH S
2. Jlauel MaTpunsl A=[310;256;01 1]JuB=[123; 01 1; 2 3 4]. Pemure Matpuunoe ypasHenue AX = B. B orser
3alMAIINUTEC 3HAYCHUC OIPCACIUTCIIA HOHy‘IeHHOﬁ MaTpulbl X, OKPYIJIMB PE3YyJIbTaT OO OAHOI'O 3HAKa IIOCJIC
3arsToN.
Orgert: 0,2
Jlabopamopnvie pabomor 3
1. A6CHI/ICCBI OKCIICPUMCHTAJIbHBIX TOUCK:
x=[0.16,0.73,0.94,0.76,0.25,0.85,0.73,0.4,0.33,0.07,0.530,0.7,0.36,0.79,0.58,0.32];
OpAWHATHBI:
y=[-0.65,0.99,1.76,1.1,-0.44,1.42,0.99,-0.04,-0.23,-0.86,0.34,0.89,-0.15,1.2,0.5,-0.26].
B otBete YKaKUTC KOZ‘)(I)(I)I/IIII/IGHT KOppeIauuu. OTBeT OKPYTJIMTE 10 3-10 3HaKa IOCJIE 3aIsATOMH.
Ortsert: 0.997
12. [Mombeputre KOPGGUIMEHTHI TMONWHOMA S5-H CTENEHM METOJOM HAaWMCHBIIMX  KBaapaToB. AOCIHCCHI
OKCIICPUMCHTAJIbHBIX TOYCK:
x =[0.053, 0.705, 0.624, 0.204, 0.824, 0.421],
opmuHathL: y = [-19.236, 15.031, 7.926, -15.577, 27.156, -6.077].
B otBere ykaxknte ko3¢ dunnent npu S-i crenenn X. OTBET OKPYIINTE 10 2-T0 3HaKa MOCIIE 3aIlsTOMH.
Ortsert: 0.83
5.2. Kpurepun, nikanbl OLEHUBAaHUS TEKYIIETO KOHTPOJISA yCIIEBAEMOCTH
HaunmenoBanue
OLICHOYHOI'0 Ilxanbl oneHnBaHAS
(ngigzj;::m_ Kputepun oneHuBanus
100-6a;1bHas MaTudanabuas
OLICHOYHOTI' 0
cucremMa cucremMa
MeponpHusTH)
Konrtponbhas padora 1 | Paborta BeinmoaHeHa momHOCTHI0. HeT ommOok B Torn4eckux paccyxaeHusx. BolmonHeHs! Bce 35-40 6annos 5
MYHKTHI 3aaHus. Bo3MOXKHO Hanuuue 0JHOM HETOYHOCTHU WJIN OMKCKH, HE SBISIOIMINECS
CJICJICTBHEM HE3HAHUS WU HETIOHUMAaHUs y4eOHOTO MaTepraina. OOyJarommuiics mokasan
MOJIHBINA 00BEM 3HAHHN, YMEHUI B OCBOSHUU MPOW/ICHHBIX TEM M MPUMEHCHHUE MX Ha MPAKTHKE.
Pabora BeITIONIHEHA TOTHOCTHIO, HO JIOMYIICHA OJTHA OIIMOKA WM JBA-TPH HEIOYETA. 25-34 6aioB 4
JHonymieHs! 6osiee 01HON OIMOKHY WK OoJiee IBYyX-TPeX HEA0UETOB. 15-24 6annos 3
PaboTa BeIoTHEHA HE OTHOCTHIO. JlomyIeHbI rpyOble OIINOKH. 5-14 6annoB 2
Pabora He BRITIOJTHEHA. 0 6ayos
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HaumeHoBanmne
OLIEHOYHOI'0 ITkabl ONEeHHBAHAS
(ngigzj;::m_ Kputepun oneHuBanus
100-6anabHas IaTubanabHas
OTEHOHHOTO cucTeMa cucreMa
MeponpHusTH)

WnnuBupyansHbie O6yuatomuiicst IeMOHCTPUPYET IPaMOTHOE PEILLICHNE BCEX 3a]1ad, HCIOIb30BaHUE MPAaBUIBHBIX 8-10 6amnoB 5

MPaKTUYECKUE 3aJaHHsl | METOIOB U (OPMYJI AJIsl PEILICHNS] IPH HE3HAUYNTENBHBIX OTPEITHOCTSX B KOJIE HAITUCAHHS

K J1a00paTOpHBIM MPOrPaMMBbl

pabotam [IponeMOHCTPUPOBAHO UCTIONB30BAaHHUE MPABUIIBHBIX METOAOB U (YOPMYII IIPU pELICHUH 3a7a4 5-7 6amnos 4
MpY HAJIMYUH CYLIECTBEHHBIX OMIMOOK B 1 M3 HHUX;
OOyuaromuiicst NCTIONB3yeT BEPHBIE METOIBI PELICHU, HO PAaBUIILHBIC OTBETHI B OOJIBIINHCTBE 3-4 6amnos 3
ciryyaeB (B TOM 4HCJE W3-3a apU(PMETHUECKUX OMIMO0K) OTCYTCTBYIOT;
OOyuaromumcst HCIOIb30BaHbl HEBEPHBIE METO/IBI PELICHUS, OTCYTCTBYIOT BEPHBIC OTBETHI. 1-2 Gamos 2
PaboTa He BbIONHEHA. 0 6amnoB

TectupoBanus ans 3a BBIMOTHEHNE KAKAO0TO TECTOBOTO 331aHUsI HCIIBITYEMOMY BBICTaBISIIOTCS Oayutbl. Tum 8§-10 5 85% -

3aIUTHI HCII0JIb3YeMOH IIKAJIbI OLeHNBAHNUS — NOPS/IKOBas. 0amioB 100%

nabopatopHbIX padoT | B 3agaHusx c BEIOOPOM HECKONBKHX BEPHBIX OTBETOB, 3aJJaHUAX HA YCTAHOBJICHHE IPAaBHUIILHON 6 — 7 6amioB 4 65% -
MOCJIE0BAaTENFHOCTH, 3aIaHHSIX Ha YCTAHOBIICHHE COOTBETCTBUS, 3aJaHUAX OTKPHITON (POPMBI 84%
WCTIONB3YIOT MOPSAKOBYIO MIKay. basibl BEICTAaBIAIOTCS HE 32 BCE 3a7aHue, a 38 TOT WM WHON 4 — 5 GayoB 3 41% -
BBIOOD B KXKIOM 3a[aHHU. 64%
3JIP Ne 1: 3aganus ¢ BeiOopom otBeta 12 B. (0,5 0.), 3amanus Ha paboty ¢ mporpammoii — 3 B 0 — 3 6ayIoB 2 40% u
(16.). MeHee
3JIP Ne 2: 3amanus ¢ BeiOopom otBeta 12 B. (0,5 6.), 3amanus Ha paboTy ¢ mporpaMmoi — 3 B. 40%
(16,
3JIP Ne 3: 3ananus Ha paboty ¢ mporpammoii — 3 B. (3 6.)




5.3. IIpomexyTouHas arTecTauus:
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dopMa POMEKYTOIHOI
aTTecTAlMA

TunoBbie KOHTPOJILHbIE 32/IAaHUSI U HHbIE MATEPUAJIBI
JJIsl IPOBe/IeHUs] IPOMEKYTOYHOH aTTeCTALMN:

3auer 7 cemecTp
B yCTHOMH (hopMe Io OmireTam

buner N 1
1. Uenu 1 3a1a4u 9KCiepuMEHTa.
2. [MpuHIMIEI cO3MaHUs PU3NIECKUX U MATEMATUICCKUX MOJICIICH.
buaer N 2

1. OcHOBHBIE KpUTEPHH TTOAO00HS B TETUIOMAaCCOOOMEHE.

2. TlorpemHocTy CpencTB U3MEPEHHUS
Bbuier N 3

1. HpaKTI/ILIeCKOC HCIIOJIB30BAaHUC METOAA aHaJIM3a pa3MCpHOCT€I>i

2. OCcHOBEI MCTOZla HAUMCHBIINX KBA/IPATOB.

3ader ¢ OLEeHKOH 8 cemecTp
B yCTHOM (hopMe o OmireTam

buaer N 1

1. OmoOKM 1 HeoTpeNeICHHOCTH SKCIIEPUMEHTA B LIEJIOM.
2. CTpyKTypa U3MEPUTEIILHBIX TPUOOPOB.
3. Mauer MaTpunpel A=[310;789;01 1]uB=[123;01 1;2 3 4]. Peumre B octave marpuunoe ypaBHeHne AX = B. B otBer
3aIHIINTE 3HAYEHHE ONPEACINUTENS MOTYIEHHOM MaTpUIlbl X, OKPYIIIMB Pe3yJIbTaT 0 OJAHOTO 3HAKA TIOCIIE 3aIISTOH
Buser N 2

1. KpurepnanbHble ypaBHEHUS TOAOOUS B THAPOTa30IMHAMUKE .

2. MeTposiornieckie XapakTepUCTUKH CPEAICTB M3MEPEHMS.

3. AGcuucChl SKCIEPUMEHTAIBHBIX TOYEK:

x=[0.16,0.73,0.94,0.76,0.25,0.85,0.73,0.4,0.33,0.07,0.530,0.7,0.36,0.79,0.58,0.32];

OpAMHATHI:

y=[-0.65,0.99,1.76,1.1,-0.44,1.42,0.99,-0.04,-0.23,-0.86,0.34,0.89,-0.15,1.2,0.5,-0.26].

B otBete ykaxute koadpunmeHt koppensiuu. OTBET OKpYIIIUTE A0 3-T0 3HAKA MOCIIE 3aIIsTOH.
Bbuier N 3

1. IToTeHumoOMeTprYEeCKIe CXeMbl I3MEPHUTEIBHBIX TPUOOPOB.
2. Meronpl onpepesieHre Koa(pgulueHTa Tenao0TIauu.
3. Beranciure B octave 3Hadenue Boipaskenus (5in(0,33))2 + (cos(0,66))2. OTBeT OKpyrinTe A0 IBYX 3HAKOB IOCIIE 3aIISTOM.
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5.4. Kpurepun, mkanbl ONEHUBAHHS TPOMEXYTOUYHOW aTTeCTalluU Y4eOHOW JUCIIMITIIMHBI/ MO Ty JIS:

®opMa IPOMEKYTOTHOI
aTTecTanun

HavnMmeHOBaHHE OIIEHOYHOI'0O
cpeacTBa

Kputepun onennBanus

IMIxaasl oeHUBAHUA

100-0anabHast
cucTeMa

IIaTnOéaIILHARA
cCHCTEMA

3a4eT C OLICHKOM:

B yCTHOH popMme 1o Oueram ¢
MPaKTUIECKUM KOMIBIOTEPHBIM
3aJJaHUEM.

Pacnpenenenue 6amioB mo Bonpocam
Ounera:

1-# Bonpoc: 0 — 156amnm0B

2-it Bompoc: 0 — 15 6anos

3-ii Bompoc (3aaaya): 0 — 10 OamtoB

OOyuarommuiics:

—  JIEMOHCTPHPYET 3HAHUS OTIHYAIOIINECS TTyOUHON 1
COJICPIKATEIILHOCTHIO, ACT MOJHBIN HCUCPIBIBAIONINI OTBET, KaK Ha
OCHOBHBIC BOTIPOCHI OWJIETA, TAK U Ha JOMOTHUTEILHBIC,

—  CcBOOOMHO BIaJiceT HAYYHBIMHU MOHITUAMHE, BEACT TUAIOT M BCTYIAcT B
JIUCKYCCHIO;

—  CmocOOEH K MHTETPAIlUK 3HAHWH TI0 OMIPE/ICICHHON TeMe,
CTPYKTYPHUPOBAHHUIO OTBETA, K AHAIU3Y MOJOKCHUHN CYIIECTBYIOIINX
TEOPHIA, HAMTPABJICHUH MO BOMPOCY OHIIETA;

—  JIOTWYHO M JI0KAa3aTeJbHO PAaCKPIBACT MPOOJIEMY, TPEIOKEHHYIO B
ounere;

OTBeT HE COACPIKUT (PAKTUICCKUX OMTHOOK U XapaKTEPU3YETCs TITyOUHOH,
MOJTHOTOM, YBEPEHHOCTRIO CY)KICHUMN, UILTIOCTPUPYETCS TPUMEPAMH, B TOM
4rcyie U3 COOCTBEHHOM MPAKTHKH.

32 -40 G6aymioB

5
3a4TE€HO

OO0yyarommuiics:

—  MOKa3bIBACT JOCTATOYHOE 3HAHUE yUECOHOTO MaTepHana, Ho IOMycKaeT
HECYIIECCTBEHHBIC (PAKTUYCCKUE OIINOKH, KOTOPBIC CIIOCOOCH MCITPABUTh
CaMOCTOSITEIIbHO, OJ1aroiapsi HABOASAIIEMY BOTIPOCY;

—  HEJOCTATOYHO PacKphITa MpobdJieMa Mo OJJHOMY M3 BOIPOCOB OWIIeTa;
—  HEJOCTATOYHO JIOTHMYHO MOCTPOCHO H3JIOKEHHUE BOTIPOCa;

B oTBeTe packprITO, B OCHOBHOM, COJIepKaHne OUleTa, HMEIOTCS
HETOYHOCTH MPH OTBETE HA JOMOJHUTEIBHBIC BOMTPOCHI.

16 — 316am10B

4
3a4TCHO

OO0yyarommuiics:

—  TOKa3bIBaeT 3HaHUS PparMEeHTapHOTO XapakTepa, KOTOphIe
OTJIMYAIOTCS TIOBEPXHOCTHOCTHIO U MaJION COAEPKATEIbHOCTBIO, IOMyCKaeT
(akTHueckue rpyoble OMNOKHY;

—  He MOXeT 000CHOBATh 3aKOHOMEPHOCTH U MPUHIIUITBI, OOBSCHUTH
(haxTbl, HapyIIEHA JOTUKA M3JI0KEHHS, OTCYTCTBYET OCMBICIEHHOCTD

8 — 15 GamoB

3
3a4TE€HO
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®opMa IPOMEKYTOTHOI

IMIxaael oeHUBAHUA

aTTecTanun
HanmenoBaHnue 01 eHOYHOIO L D O T 100-6anabHas MsaTubanabHas
cpeacTBa cucremMa cucremMa
MIPEJICTaBIIEMOT0 MaTepHaa, PeICTaBICHUS O MEXIPEAMETHBIX CBS3IX
cralble.
Conepxanue OuiieTa packpbITo ciabo, UMEIOTCS HETOUHOCTH IIPU OTBETE
Ha OCHOBHBIE U IOTIOJIHUTEIIbHBIE BOTIPOCH! OMiieTa, OTBET HOCUT
pPENpPOAYKTUBHBINA XapakTep.
O6yuatomuiics, 00HapyXKHMBAET CyIIECTBEHHBIE TPOOEIBI B 3HAHUSX 0 — 8 6amtoB 2
OCHOBHOTO y4eOHOI'0 MaTepuana, JoIycKaeT MPUHIUIHATbHBIEC OIIHOKU He 3aureno

IIpu OTBECTC HA BOIPOCHL.
Ha 60J'IBH_IyIO YacCTb JOMOJHUTCIBHBIX BOIMMPOCOB IO COACPIKAHUTIO OK3aMCHA
3aTPYAHACTCA OAaThb OTBET WJIM HC JACT BECPHBIX OTBCTOB.
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5.5.  Cucrtema OLEHUBAHUS PE3yIbTATOB TEKYLIETO KOHTPOJISI U IPOMEKYTOUHOM

aTTEeCTaIlNH.

OneHka o JUCIUILIMHE BBICTABIISETCS 00yUaroleMycs ¢ yu€TOM pe3yJIbTaToOB TEKyLIEH U

IIPOMEKYTOYHON aTTECTALUU.
Cemectp Ne7

DopmMa KOHTPOJIS

100-0ay11bHAs cCHCTEMA

IIaTub6anaLHag cucreMa

Texkynuii KOHTPOJIb:

Hroro 3a cemectp
3auer

0 - 100 G6amnoB

- KouTponbHas pabora Nel 0 - 40 6amtoB 2-5
- BemmonHenne nHAUBUAYATBHBIX 0 — 10 6amnoB 2-5
3ajaHui 1abopatopHoii padoTsl Nel

Tecruposanue 3JIP Nel 0 — 10 6ayioB 2-5
[IpomexyTouHas aTTecTanus 0 - 40 6anmos 3auTeHo

3auet He 3aureno

CemecTp Ne8

DopmMa KOHTPOJIS

100-0ay11bHAs CHCTEMA

IIaTub6anILHag cucreMa

Texkynuii KOHTPOJIb:

- BeimmonHenne nHAUBUAYATBHBIX 0 — 10 GamioB 2-5
3aJlaHui JaboparopHoii paboThl N2

Tectupopanue 3JIP Ne2 0 — 10 6ayoB 2-5
- BeimmonHenne nHAUBUAYATBHBIX 0 — 10 GamioB 2-5
3aJlaHuil JaboparopHoi paboThl Ne3

- BemmonHenne nHAUBUAYATBHBIX 0 — 10 GamioB 2-5
3ajaHuil 1aboparopHoii pabotel Nod

- BeimmonHenne nHAUBUAYATBHBIX 0 — 10 GamioB 2-5
3aJlaHui JabopaTopHoi paboThl NS

TecrupoBanue 3JIP Ne3-5 0 — 10 6ayioB 2-5
[IpomexyTouHas aTTecTanus 0 — 40 6amnoB OTIIMYHO

3aueT ¢ oIleHKOH XOpOIIOo

HToro 3a cemecTp 0 - 100 6amnoB YIOBJIETBOPUTEILHO
3aueT ¢ OIICHKOU HEYIOBJICTBOPUTEIILHO

[TosrydyeHHBIN COBOKYIHBIN pe3yJIbTaT KOHBEPTUPYETCS B NATHOAJUIBHYIO CUCTEMY OLIEHOK B

COOTBETCTBUHU C TaOIUIIEH:

100-0a1s1bHAs cCHCTEMA

NATHOANJIBHAS CHCTEMA |

IK3aMeH
85 — 1006ay10B OTJINYHO

65 — 846am10B XOpOIIIO

41-64 Garion Y/IOBJIETBOPHUTEILHO

0 —406ammoB HEYJIOBJIETBOPUTEIEHO

6. OBPA3OBATEJIBHBIE TEXHOJIOI'MU

Peanmu3anus  nporpamMmsl

CJIEYIOIINUX 00pa30BaTEIbHBIX TEXHOJIOTUM:

- npoOJIeMHast JICKIINS;

- pa3b0op KOHKPETHBIX CUTYyaIUH;

IpelycMaTpuBaeT MHCIIOJIb30BaHUE B Ipolecce OO0yueHus
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- nperno/aBaHue AUCIUILTHHBI B (JOpME KypCOB, COCTABICHHBIX HAa OCHOBE PE3YJIbTaTOB
HAYYHBIX UCCIICJIOBAHUI, B TOM YHCIIE C YUYETOM PETHOHAIBHBIX OCOOSHHOCTEH MPOeCCHOHATEHON
NeSATEeILHOCTH BBIITYCKHUKOB U TOTPEOHOCTEHN paboTomaTesei;

— MOUCK U 00paboTKa nH(OPMAIUHU C UCTIOJIb30BaHUEM ceTh MIHTepHeT;

- UCTIOJIb30BaHUE HA JICKITMOHHBIX 3aHATUSIX BUACOMATEPHAJIOB M HATJISAHBIX TIOCOOHIA;

- oOydeHue B COTpyJHUYECTBE (KOMaH/IHas, TpynIoBas padoTa).

7. MNPAKTUYECKASA IOAI'OTOBKA

[TpakTHueckasi MOArOTOBKA B paMKax y4eOHOM AMCHMILIMHBI peaiu3yeTcs IpU NpOoBEACHUU
MPAaKTUYECKUX 3aHATUM, 1a00paTOPHBIX padOT, MpeayCcMaTPHUBAIOIINX yUacTHE 00yYaroIINXCs B
BBINIOJTHEHUH OTACIBHBIX JJIEMEHTOB pPa0OT, CBA3aHHBIX C Oyaymeid npodecCuoHATLHON
NEATEIbHOCTBIO.

8. OPT'AHU3ALIUA OBPA3OBATEJIBHOI'O ITPOUECCA I JIMIL C
OI'PAHUYEHHBIMHA BO3MOKHOCTSAMMU 310POBbsA

[Ipy oOydYeHMH JHII C OTrPaHWYCHHBIMH BO3MOXXHOCTSIMH 370POBbSI M HHBAIHUIOB
WCIIONB3YIOTCS TOAXOBI, CITIOCOOCTBYIOIINE CO3/IaHUI0 0e30apbepHOil 00pa30BaTEIBHON CpEIbI:
TEXHOJIOTUH AU(PEpeHINAN U HHIUBUIYATLHOTO OOyYeHHs, MPUMEHCHHE COOTBETCTBYIOIIUX
METOAMK 10 paboTe ¢ WHBAIMAAMH, HWCIOJIB30BAaHUE CPEACTB JAMCTAHIIMOHHOTO OOIICHUS,
MIPOBEJICHUE JOIMOJIHUTEIBHBIX WHIWBHIYyAJbHBIX KOHCYJIBTAIMH IO WU3y9aeMbIM TCOPETHUCCKHM
BOIIPOCAM M TPAKTHUYECKUM 3aHATHUSIM, OKAa3aHWE IMOMOIIM MPH TMOJATOTOBKE K MPOMEKYTOYHOM
aTTecTaluu.

[Ipu HEeoOxoammocTH pabouas MporpaMMa JIUCHUILIMHBEI MOXKET OBITh aAanTHpOBaHA IS
obecrieueHrst 00pa30BaTEIHLHOTO MPOIECCa JTUIAM ¢ OTPAHUYCHHBIMH BO3MOXXHOCTSIMU 3/I0POBBS, B
TOM YHCJIC JUIsl AUCTAHIIMOHHOTO 00YUYEHUSI.

YueOHblE W KOHTPOJBHO-U3MEPUTEIBHBIC MAaTepUabl MPEACTABISAIOTCS B (opmax,
JOCTYIIHBIX JIJIS U3YUYEHUS CTYJACHTaAMH C OCOOBIMH 00pa30BaTEIHLHBIMHU MOTPEOHOCTIMH C YYETOM
HO30JIOTHYECKUX TPy HHBATUIOB:

JIsi TIONTOTOBKM K OTBETY HA TPAKTHYSCKOM 3aHITHH, CTYIACHTaM C OTPAaHUYCHHBIMHU
BO3MOKHOCTSIMU 37I0POBBSI CpEIHEE BPEMsl YBEJIMUMBACTCS MO CPABHEHHUIO CO CPEHUM BPEMEHEM
MOATOTOBKH OOBIYHOTO CTYJICHTA.

st CTYyIeHTOB C MHBATMIHOCTBIO MJT C OTPAHMYCHHBIMUA BO3MOKHOCTSIMU 3J10POBBs hopMa
MIPOBEICHUS TEKYIICH U IPOMEKYTOUHOM aTTECTAIIMH YCTAHABIMBACTCS C YUYETOM UHIAMBHIYTBHBIX
MCUXO0(PU3UIECKUX 0COOEHHOCTEH (YCTHO, MUChMEHHO Ha OyMmare, MUCbMEHHO Ha KOMIIBIOTEpE, B
¢dbopMe TecTUpOBaHUS U T.I1.).

[IpomexxyTouHast aTTecTanus MO JAUCIHUIUIMHE MOKET MPOBOIUTHCS B HECKOJBKO JITArlOB B
dbopme pyOEKHOrO KOHTPOJIS MO 3aBEPIICHUI0 W3YYCHHUS OTIEIBHBIX TEM JUCHHUIUIMHBL. [lpu
HEOOXOIMMOCTH CTYACHTY IPEAOCTABISACTCS JOMOJHUTEIHFHOE BpeMs JUIsl MOATOTOBKH OTBETa Ha
3ayeTe UM dK3aMeHe.

Jnst ocyiiecTBIICeHHs] TIPOLIEAYP TEKYIIEro KOHTPOJS YCIEBAEMOCTH W TMPOMEKYTOYHOM
aTTecTanuu OOYYaroOIIUXCsl CO3/JAl0TCS, TPH HEOOXOJUMOCTH, (OHIBI OILIEHOYHBIX CPEJICTB,
aJanTUPOBAHHBIC VISl JTUI] C OTPAHMYECHHBIMU BO3MOKHOCTSMH 3/I0POBbsI ¥ MTO3BOJISIONINE OLICHUTH
JOCTIDKCHHE WMHU 3aIUIAaHUPOBAHHBIX B OCHOBHOW 00pa30BaTEIbHOM MPOrpaMMe pPeE3yIbTaTOB
o0y4eHHus: U YpOBEHb C(OPMHUPOBAHHOCTH BCEX KOMIIETEHIIMM, 3asBICHHBIX B 0Opa30BaTEIHHOU
IporpaMMe.
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9. MATEPUAJIBHO-TEXHUYECKOE OBECIHEYHEHUE JUCHUIIJIMHBI

XapakTepucTUKa MaTepHalbHO-TEXHUYECKOro 00ecreyeHUs TUCLUILUIMHBI COCTaBIISIETCS B
cooTtBeTcTBUM ¢ TpeboBanussMu GI'OC BO.

MatepuanbHO-TEXHUYECKOE OOecreueHue JUCHMILIMHBI IPU 00YYEHUU C HUCIIOJIb30BAaHUEM
TPaJULIMOHHBIX TEXHOJOTUI 00yUeHUs.

HaumeHoBaHue y4eOHBIX AyAUTOPHI,
JadopaTopuii, MACTEPCKUX, ONOIUOTEK,
CIOPT32J10B, IIOMEUIeHMIi 1151 XPaHEeHU U
NpoUIAKTHIECKOT0 00CTyKUBAHUS
y4e0HOro 000py10BaHusl U T.II.

119071, r. MockBa, [lonckas yauuna, 1om 39, crpoenue 4

OcHaleHHOCTh y4eOHBbIX ayIUTOPHI, JadopaTopui,
MacTepCKHX, 0M0JIMOTEK, CIOPTUBHBIX 32J10B, MOMeEIEHU I
JJIs1 XpPaHEeHUsI M MPOPUIAKTHYECKOr0 00CIyKUBAHUS
y4eOHOro 000py10BaHus U T.II.

ayIUTOPHH I TIPOBEACHUS 3aHATUI KOMILIEKT yueOHoi Mebeny,

JIEKIIMOHHOTO THTIA TEXHUYECKUE CPeJICTBAa O0YUEHUs, CIIy Kallue s
MpeCTaBICHUs YIeOHOW HHPOpMAIK OOBIION
ayTUTOPHH:

— HOYTOYK;

— TIPOEKTOD,

— DJKpaH,

— MapKepHas JI0cKa

ayIUTOPHH I TIPOBEACHUS 3aHATUI KOMILIEKT yueOHoi mebeny,

CEMHHAPCKOTO0 TUIIA, TPYIIOBBIX U TEXHUYECKUE CPeACTBA 00yUeHUs, CIyXKallue A7

VHAWBUIYaTbHBIX KOHCYJIbTAIUH, MpeCTaBICHUs YIeOHOW HHPOpMAIK OOBIION

TEKYIIET0 KOHTPOJIA U IPOMEKYTOUHOI ayTUTOPHH:

aTTecTaliu — HOYTOYK,

— TIPOEKTOP,

— MapKepHas J0CKa,

— HabOpBI AEMOHCTPAIIMOHHOI0 000y IOBaHUS U YU4COHO-
HarISIAHBIX I0COOHMH, 00eCIIeYnBAIOIIMX TEMATHYECKIE
WJUTIOCTPALIMH, COOTBETCTBYIOIKE paboyei mporpaMmme

JIACLIUIUIMHGL.

ayJTUTOPHH IS IPOBEACHUS KOMIUIEKT y4eOHOH MeOeH,

J1a00pPaTOPHBIX 3aHATHH, TPYIITIOBBIX TEXHUYECKUE CPEICTBA OOYUESHNS, CITy KaIe ISt

HHINBUAYAIbHBIX KOHCYIbTAIINI MpeICTaBIEHUS YIeOHOM HH(pOPMAITUK OOIBIION
ayJIUTOPHH:

- akpaH nepeHocHo# ClassicSolutionLibra 180x180, -
npoekTop BenQMX511 9H.J3R77.33
KOMIIBIOTEpHAs TEXHUKA — 15 mepcoHambHBIX
KOMIIBIOTEPOB, MOJIKIII0UYCHHE K ceTd «HTepHEeT)
119071, 2. Mockea, Manwtit Kanyxcckuii nepeyiok, 0om 2, cmpoenue 6
YUTAJIbHBIN 331 OMOJIUOTEKH: KOMIIBIOTEPHAs! TEXHUKA;
HOJIKITIOUEHHE K ceTH «MHTEepHEeT»

TexHonornueckoe  oOecrieueHue  peaju3aluyd  N[pPOrpaMMbl  OCYLIECTBISETCS  C
UCIIOJIb30BAHUEM  DJIEMEHTOB  3JIEKTPOHHOM  MH(OPMAIMOHHO-00pa30BaTENbHON  Cpe.bl
YHUBEPCHUTETA.
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10. YYEBHO-METOJIWYECKOE U HH®OPMAIIMOHHOE OBECIIEYEHUE YYEFHOU JUCHUTLIAHBI

Kosm4ectBo
No Bua wananus I'on Agpec caiita 9bC IK3EeMILTSIPOB B
ABTOP(BI) HanMeHoBaHue u3nanus (yuyeOHuK, YII, HN3naTesbCeTBO
n/n MII HM3IAHUSA WJIH 3JIEKTPOHHOI'0 pecypca Oubsnorexe
u /Ip.) YHuBepcurera
10.1 OcHOBHas TUTEPATYpPa, B TOM YHCIIE JIEKTPOHHBIEC U3IaHUS
1 AC I? 'TJIIa };II;B;H:]E OCHOBBI HHKEHEPHOTO YueOHoe NIl PUOP : HUIL 2023 https://znanium.com/catalog/docu
o T JKCIIEPUMEHTA. nocobue NHOPA-M ment?id=427796
Bacunben
Martemarnuyeckoe Munck : Hooe .
) . https://znanium.com/catalog/docu
2 B.II. Tapacux MOJEIMPOBAHNE TEXHUUECKUX Y4eOHuk 3HaHue; Mockaa : 2022 S
ment?id=422940
CUCTEM NHOPA-M
[enk, X. pen. H. Teopus UHKEHEPHOTO
3 II. bycnenko. -, p p YueOHHuK M.: Mup 1972 20
9KCHEPUMEHTA
Ilep. c anrm.
A 1O. Koznos, . . .
4 B.C. Mxuraps, CratucTuueckuil aHaau3 vII M.: UHOPA-M 2022 https.//znanlum.c_orn/catalog/docu
naHHeIX B MS Excel ment?1d=399560
B.®. [llumos
5 E. P. Anekcees, O. Beenenue B Octave mis Kiura M.: ALT Linux 2012 https://www.altlinux.org/Images/0
B. YecHokoBa WH)KEHEPOB U MaTEMaTHKOB /07/OctaveBook.pdf
10.2 lononHUTENbHAS TUTEPATYpa, B TOM YHCIE SJIEKTPOHHBIC U3AaHU
Meronabl MaTeMaTHYECKOU YueOHoe M.: MI'YIAT 2010 5
1 Yepnoycosa, H. B. | 06paboTku pe3ynsTaToB nocoOue
JKCIIEPUMEHTAIBHBIX JaHHBIX
Mertonbr 00paboTKH VYuebHoe HoBocubupck 1981 5
2 Jioos T'. C. Pa3HOTHITHBIX nocoOue Hayxa
SKCIIEPUMEHTAIBHBIX JaHHBIX
EJL denoropa NudopmanmuonHsie VYuebHoe Mocksa : DOPYM 2021 https://znanium.com/catalog/docu
3 o e ’ TEXHOJIOTHH B HayKe U nocoOue : THOPA-M ment?id=377512

A.A. ®enoros

o0pa3oBaHUU
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10.3 Metoamueckue MaTepraisl (YKa3aHus, PEKOMEHIAINY 110 OCBOSHHIO TUCIUILTHHBI aBTOpoB PI'Y nMm. A. H. Kockirnna)

1 EIOpI/IH Mll::I,C [paktukym. Teopus u vii M.: BIEOY BO 20
opoauHa .. fpaictixa «PT'Y nm. A H. 2021
SKCHEPUMEHTATBHBIX
. Kockiruna»
HCCIIeIOBaHUM.
Tropun M.IL., Teopus u mpakTHKa il M.: ®I'bOY BO 20
2 Bopoauna E.C. 9KCIIEPUMEHTA. «PT'Y um. A.H. 2021
Kockiruna»
EIOpI/IH Mll::I,C Teopus u mpakTHKa vii M.: ®TEOY BO 20
3 oponuHa E.C. OKCTIEPUMCHTATLHBIX PTY . AH. 2022
uccnenoBanuil. [IpakTukym.
Kockiruna»
YacTs 11
PaspaboTka mopeneit
A. C. benoycos, B. Mertonuueckne .
4 1. Kypun TEr1000MeHa B MPOTOYHBIX yKasaHms M.MI'VAT 2016 20
TEXHOJIOTHUYECKHX ammapaTax
B. B. UBanos, A. MopenupoBaHu€e ¢ MOMOIIBIO ICKTDOHHOE
5 B. ®upcos, A. H. MATLAB [OnexTpoHHBII P M.MI'VAT 2016 20
yaebHoe nocobue
Hosukos pecypc]
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11. HHO®OPMALMUOHHOE OBECIIEYEHUE YYEBHOI'O ITPOLHECCA

Pecypcbl anekTpoHHON OMOINOTEKH, HHPOPMALIMOHHO-CIIPABOYHBIE CUCTEMBI U

npodeccuoHaabHbIe 0a3bl TaHHBIX:

Ne

DJIEKTPOHHBIE Y4eOHbIe H3aHNs1, )J1eKTPOHHbIE 00pa3oBaTeIbHbIE pecypchl

1.

«Znanium.comy Hay4qHO-U3AaTeNbcKkoro neHTpa «Mudpa-M»
http://znanium.com/

Onextponnsie nznanus «PI'Y um. A.H. Kocsirnna» na mnatpopme 3bC «Znanium.com»
http://znanium.com/

«IBC IOPAUT»www.biblio-online.ru

O npenocraBieHuu qoctymna K nHpopMannonHo-anamtuaeckoit cucreme SCIENCE
INDEX (BxiroueHHOTO B Hay4HBIN HH(GOPMAIIMOHHBIN pecypc elibrary.ru)
https://www.elibrary.ru/

OBbC «Jlagep» http://www.e.lanbook.com/

00O «HauunonaneHas anekrponHas 6udnuoreka» (HOB) http://u36.pd/
Horosop Ne 101/HD5/0486 — ot 21.09.2018 .

Hayunas anekrponnas 6ubnuoreka eLIBRARY.RU http://www.elibrary.ru/
JInuensnonnoe cornamenue Ne 8076 or 20.02.2013 1.

HDHKOH http://www.neicon.ru/ Cornamenne NoJIC-884-2013 o118.10.2013r

HpO(l)eCCI/IOHaJ'leLIe 0a3bl JAaHHbIX, l/lH(l)OpMaI[I/IOHHbIe CIIPAaBOYHbIC CUCTEMBI

«Polpred.com O630p CMW» http://www.polpred.com
Cormamenue Ne 2014 ot 29.10.2016 1.

Scopus http://www. Scopus.com/
Cy6munensuonnsiii JloroBop Ne Scopus /917 ot 09.01.2018 r.

«SpringerNature»
http://www.springernature.com/gp/librarians

[1nardopma Springer Link: https://rd.springer.com/

[1nardopma Nature: https://www.nature.com/

bazanannbix Springer Materials: http://materials.springer.com/
baszanannbix Springer Protocols: http://www.springerprotocols.com/
basza mannnix zbMath: https://zbmath.org/

basza manawnix Nano: http://nano.nature.com/

Cyb6nunen3nonssiit joropopNe Springer/41 ot 25 nexabps 2017 r.

http://arxiv.org — 0a3a JaHHBIX MMOJHOTEKCTOBBIX AJICKTPOHHBIX IMyOIMKAIMN HAYYHBIX CTATeH MO
¢du3uKe, MaTeMaTHKe, THPOPMATHKE

http://www.garant.ru/ - CnpaBouHo-nipaBoBasi cuctema (CIIC)« apaHT», KOMIUIEKCHAsT TIpaBOBast

oJJIEP>KKa MOJIH30BaTeNIel Mo 3akoHOoAaTeNnbCTBY Poccuiickoit Denepauuu

http:// www.gks.ru/wps/wcm/connect/rosstat_main/rosstat/ru/statistics/databases/ -0a3bl JaHHBIX Ha

Ennnom NMutepuer-noprane Poccrara
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11.2. IlepeuyeHpb mporpaMMHOT0 O0OeCIIeUeHUs

PexBH3UTHI MOATBEPKAAIOIIECTO

Nen/m | IIporpammHoe o0ecieuenune
J0KyMeHTa/CB000HO pacnpocTpaHsieMoe

1. Windows 10 Pro, MS Office 2019 KoHTpakT Ne 18-DA-44-19 ot 20.05.2019
2. PrototypingSketchUp: 3D modeling for everyone KoHTpakT Ne 18-DA-44-19 ot 20.05.2019
3. V-Ray ans 3Ds Max KOHTpakT Ne 18-DA-44-19 ot 20.05.2019
4. NeuroSolutions KoHTpakT Ne 18-DA-44-19 ot 20.05.2019
5. Wolfram Mathematica KoHTpakT Ne 18-DA-44-19 ot 20.05.2019
6. Microsoft Visual Studio KoHTpakT Ne 18-DA-44-19 ot 20.05.2019
7. Core]DRAW Graphics Suite 2018 KoHTpakT Ne 18-DA-44-19 ot 20.05.2019
8. Mathcad KoHTpakT Ne 18-DA-44-19 ot 20.05.2019
9. Matlab+Simulink KOHTpakT Ne 18-DA-44-19 ot 20.05.2019.
10. Adobe Creative Cloud 2018 all Apps (Photoshop, koHTpakT Ne 18-DA-44-19 ot 20.05.2019

Lightroom, Illustrator, InDesign, XD, Premiere Pro,

Acrobat Pro, Lightroom Classic, Bridge, Spark, Media

Encoder, InCopy, Story Plus, Muse u nip.)
11. SolidWorks koHTpakT Ne 18-DA-44-19 ot 20.05.2019
12. Rhinoceros koHTpakT Ne 18-0A-44-19 ot 20.05.2019
13. Simplify 3D KOHTpakT Ne 18-DA-44-19 ot 20.05.2019
14. FontLab VI Academic KoHTpakT Ne 18-DA-44-19 ot 20.05.2019
15. Pinnacle Studio 18 Ultimate KoHTpakT Ne 18-DA-44-19 ot 20.05.2019
16. KOMITAC-3d-V 18 KoHTpakT Ne 17-0A-44-19 ot 14.05.2019
17. Project Expert 7 Standart KOHTpakT Ne 17-DA-44-19 ot 14.05.2019
18. AnpT-DUHAHCH KoHTpakT Ne 17-0A-44-19 ot 14.05.2019
19. AnbT-MHBecT KoHTpakT Ne 17-0A-44-19 ot 14.05.2019
20. [Tporpamma st noaroroBku TectoB Indigo KOHTpakT Ne 17-0A-44-19 ot 14.05.2019
21. Huanor NIBELUNG KoHTpakT Ne 17-0A-44-19 ot 14.05.2019
22. Windows 10 Pro, MS Office 2019 KOHTpakT 85-0A-44-20 ot 28.12.2020
23. Adobe Creative Cloud for enterprise All Apps ALL KoHTpakT Ne 60-DA-44-21 ot 10.12.2021

Multiple Platforms Multi European Languages

Enterprise Licensing Subscription New
24. Mathcad Education - University Edition Subscription KOHTpakT Ne 60-DA-44-21 ot 10.12.2021
25. Core]DRAW Graphics Suite 2021 Education License KoHTpakT Ne 60-DA-44-21 ot 10.12.2021

(Windows)
26. Mathematica Standard Bundled List Price with Service | xonTpakt Ne 60-3A-44-21 ot 10.12.2021
27. Network Server Standard Bundled List Price with KoHTpakT Ne 60-DA-44-21 ot 10.12.2021

Service
28. Office Pro Plus 2021 Russian OLV NL Acad AP LTSC | xontpakt Ne 60-3A-44-21 ot 10.12.2021
29. Microsoft Windows 11 Pro KOHTpakT Ne 60-DA-44-21 ot 10.12.2021
30. LibreOffice GNU Lesser General Public License CB000OJTHO pacIpocTpaHsieMoe
31. ScilabCeCILL (cBo6oanast, coBmectimas ¢ GNU GPL | CobonHo pacripoctpansieMoe

v2)
32. Linux Ubuntu GNU GPL CB0O0OOZHO pacpoCTpaHsIeMOe
33. FDS-SMV free and open-source software CB000OJTHO pacIpocTpaHsieMoe
34. AnyLogic Personal Learning Edition CB000JTHO pacIpocTpaHsieMoe
35. Helyx-OS GNU General Public License CB000JTHO pacIpocTpaHsieMoe
36. OpenFoam v.4.0 GNU General Public License CB000JTHO pacIpocTpaHsieMoe
37. DraftSight 2018 SP3 ABroHoMHas OecriaTHast CB00OTHO pacIipocTpaHsIeMoe

JIUICH3HSI
38. GNU Octave GNU General Public License CB000JTHO pacIpocTpaHsieMoe
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JIMCT YYETA OBHOBJIEHU PABOYE# ITPOTPAMMBIYYEBHOM
JUCLUIIINHBI

B pabouyio mnporpamMmy yueOHOM IHUCUUILIMHBI BHECEHbI HM3MEHEHUs/OOHOBJICHUS U
YTBEPXKICHBI HA 3aceaHnu Kadeaphl:

Ne rox XapakTep U3MeHeHUi/00HOBIeHUH HOMep IIPOTOKO0JIAa
00HOBJICHHS € YKa3aHHMeM pasjeJia U 1aTa 3aceJaHus
PILA kadenpsl




