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1.  OBLUME CBEJIEHMS

VYuebnas nuctumnHa «Teopuss mogoOust M ¢GU3MUECKOe MOACTUPOBAHME B IPOMBIIUICHHON
TEIUIO3HEPreTHKE» U3y4YaeTcsl B IIECTOM CEMECTpE.
Kypcosast pabota/KypcoBoii mpoeKT — He IpeaycMOTpeH(a)

1.1. ®opma NpOMEKYTOUHOU aTTECTALNMU:

[lecroit cemecTp — dK3aMeH

Mecto yueOHOI auctumiuHsl B crpykrype OITOIT
VYuebnas nuctumnHa «Teopuss mogoOust M ¢GU3MUECKOe MOACTUPOBAHME B IPOMBIIUICHHON
TEIUIO3HEPreTHKE) OTHOCUTCS K 0053aTeIbHOM YacTH MPOTrPaMMBI.
OCHOBOI 11 OCBOCHMS IMCLHUIUIMHBI SIBISIIOTCS Pe3yJbTaThl OOyYEHUs IO TMPEALIeCTBYIOIIUM
JUCLUIUIMHAM U IPAKTUKAM:

- dusuka,

- MareMaruka,

— Tennopuzuka,

- TexHuueckas TEPMOJAUHAMUKA

- TennomaccobmeH

- Teopust BEpOSTHOCTH U CTaTUCTHUKA B HKOJIOTHH U TEIIIOPHEPTETUKE

- YpaBHEHUs MaTeMaTUYeCKON (PU3UKU B SKOJIOTHUU U TEIUIOIHEPTeTHKE

- WNudopmanroHHbie 1 KOMMYHHUKAIIMOHHBIE TEXHOJIOTHUHU B IPO(EeCCHOHANTBHOM
JeSATeIbHOCTH

- Mertponorus, CTaHAapTU3ALMS U CePTUPHUKAIHS
PesynbraThl OCBOEHHMsS Y4yeOHOW MUCIMIUIMHBI B JalbHEHIIeM OyayT WCHOJIb30BaHbI NpHU
BBITOJIHEHUH BBITYCKHOW KBaJTU(PHUKAIIMOHHON paboTHI.

2.  UEJHU U ILIAHUPYEMBIE PE3VJIbTATHI OBYUEHMS 110
TUCIHUATIIAHE

Henssmu  wm3ydeHus guciuiuinHbl  «Teopus momoOus u  (u3MUECKOoe MOJCTUPOBAHUE B
MIPOMBIIIJICHHON TETNIO3HEPTETUKEY SBIISIOTCS:

— (opMHUpOBaHHE HAYYHOTO MHUPOBO33PEHHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO
pa3BUTHS HAYKU M TEXHUKHU B Poccuu u 3a pyoekom;

— U3y4eHHE OCHOB TEOPHH MOJA00MS U aHAIH3a Pa3MEPHOCTEIH;

— U3YYCHHE METOJIOB M CPEACTB MOACITUPOBAHUS;

— (hopMHpoOBaHNE HABBIKOB OCHOBBI OOPa0OTKHU M aHAIN3a MOJYYCHHBIX 3KCTIEPUMEHTAIBHBIX
JAHHBIX;

— pa3BUTHE MO3HABATEIBHBIX MHTEPECOB, MHTEIUICKTYaJbHBIX M TBOPUYECKHUX CIIOCOOHOCTEMH
o0ydaromuxcs B MPoIecce N3y4eHus JUCIUILTUHBL

— MPUOOPETEHHE COBPEMEHHBIX HAYUYHBIX B3TJISIOB, HACH B X0Je pabOThl C Pa3IMYHBIMU
WUCTOYHUKAMU WH(POPMAIIUK;

— UCTIOJIb30BAHUE MTPH BHITIOJTHEHUH IPAKTHUECKUX 3a/IaHUi METOI0B CpaBHEHUsI, 0000IICHNUS,
CUCTEMAaTU3allMH, BBISBICHUS MPUUMHHO-CICICTBEHHBIX CBsI3eH, ()OPMYyJIUPOBAHHE BBIBOJOB IS
M3YYCHHUS] PA3IMYHBIX CTOPOH TEXHOJOTHYECKHMX TMPOIECCOB, C KOTOPHIMH BO3HHUKAET
HE00XOIMMOCTh CTAJKUBAThCs B IPOeCcCHOHATIBLHOM chepe.

— (dbopMupoBanre y o0ydaromuxcsi KOMIETEHIINH, YCTaHOBICHHBIX 00pa30BaTeIbHOM
nporpammoii B coorBerctBuu ¢ ®I'OC BO 1o gaHHOM TUCUUILIIUHE;
PesynpTarom 00ydeHus mo yaeOHOW TUCIUIUIMHE SBIISETCS OBJIaIeHUE 00yJalOIIUMUCS 3HAHUSMH,
YMEHHSIMH, HABBIKAMU M OIBITOM JIEATEIHHOCTH, XapaKTePU3YIOUIMMH Ipoiecc (GOpMUPOBAHUS
KOMITETEHIINI ¥ 00ECIIeUNBAIOIIUMU JOCTHKEHUE TUIAHUPYEMBIX PE3yJIbTaTOB OCBOCHUS Y4eOHOM
JTUCIUTLTAHBL.



2.1.

q)opMpreMHe KOMIICTCHIIMN, UTHAUKATOPBI JOCTHIKCHUA KOMHGTCHHHﬁ,

COOTHECEHHBIE C IUIAHUPYEMBIMU PE3yJIbTaTaMU 00y4YEeHHMsI 110 AUCLMILINHE!

Konx 1 HanmMeHOBaHHE
KOMIIeTEHIINH

Kox 1 HamMeHOBaHHE
HHAUKATOpa
JOCTHKEHUS KOMIIETCHIIHH

I[Inanupyembie pe3yJIbTATHI
o0yuenust
10 THCIUILINHE

OIIK-1 CrnocobOeH noHUMAaTh
MPUHIIAITBL PAOOTHI
COBpPEMEHHBIX
HHPOPMAITUOHHBIX
TEXHOJIOTHI U UCITOJIL30BaTh
WX IS peIeHUs 3a1a4
pohecCHOHATBHON
JIEATETLHOCTH

NJ-OIIK-1.2 YMmenue
00pabaThiBaTh, aHATU3UPOBATH
Y TIPEJICTABIISATH TaHHBIC C
ITOMOIIBIO
CHETIMATU3UPOBAHHBIX
WHCTPYMEHTOB U IIPOTpaMM

OIIK-2 CriocobeH npuMeHSITh
COOTBETCTBYIOIINH (PHU3HUKO-
MaTeMaTHYEeCKH anmapar,
METOABI aHAIN3a U
MOJICIIUPOBAHNS,
TEOPETUYECKOTO U
9KCIIEPUMEHTAIILHOTO
WCCIIEIOBaHUS P PELICHUN
npodecCHOHANBHBIX 3a1a4

N/I-OIIK-2.2 Ciocoben
pa3pabaThiBaTh AITOPUTMBI U
KOMITBIOTEPHBIC TIPOTPAMMEI,
MPUTOHBIC 15T
MPAKTUYECKOTO TPUMECHEHHUS

— Brnageer MmeTomamMu U METOAUKAMHU
00pabOTKH Pe3yIbTaTOB KCIIEPUMEHTA
C MCIIOJIb30BaHUEM HH(POPMAIIMOHHBIX
TCXHOJIOTHIA.

— Hcnonb3yeT coBpeMeHHYO
BBIUUCJIUTENBHYIO TEXHUKY U
CHeMaM3UPOBAHHOE MPOrPaMMHOE
obecrneyeHue Jjisl aHanau3a U 06paboTKu
3KCNEPUMEHTAJIbHBIX [TAHHBIX U
MOJICTIMPOBAHUSI TEXHOJIOTUIECKUX
NPOLIECCOB U amnMapaToB

OIIK-3 CriocobeH npuMeHSITh
COOTBETCTBYIOIINH (PHU3HUKO-
MaTeMaTHYEeCKHi anmapar,
METOABI aHAIN3a U
MOJICIIUPOBAHNS,
TEOPETUYECKOTO U
9KCIIEPUMEHTAIILHOTO
WCCIIeIOBaHUS P PELICHUN
npodecCHOHANBHBIX 3a1a4

WJI-OIIK-3.4 Pemenue 3agau
MOJCIUPOBAHUS
TEXHOJIOTMYECKUX MPOLIECCOB
Y amnmaparosB ¢
HCITOJIb30BaHUEM
CIELUATU3UPOBAHHOTO
MPOrpaMMHOT0 00eCTIeueHUs

[1K-5 CnocoGen npuMeHsITh
MaTeMaTHYeCKHE MOACTIH,
OCHOBBI MaTeMaTHUECKON
JIOTHKH, METOJIBI ¥ CPEJICTBA
MPOEKTHPOBAHUS
WHPOPMAITMOHHBIX U

ABTOMATU3UPOBAHHBIX CUCTCM.

NJI-TTIK-5.1 3nanue
METOJIOJIOTUU Y OCHOBHBIX
METOJIOB MaTeMaTHUECKOT O
MOJIETTMPOBAaHHS, OCHOB
MaTEeMaTHYECKON JTOTHUKH
NA-TIK-5.2 TTposepka
a/IeKBaTHOCTH pa3pabOTaHHBIX
MaTeMaTHYECKUX MOJeIel

— Brapeet metopukamu nopbopa u

pa3paboTku pu3nyecKux u
MaTreMaTu4ecKux Mofesei
UCCIIelyeMbIX MPOLECCOB U
anmnaparos;

- BnaneeT METOJUKAaMU NNPpOBEPKU

aJCKBAaTHOCTU pa3pa60TaHHLIX
MaTEMAaTUYECKNX MOHeﬂefI

[IK-1 CnocoOeH mpoBoaUTh
Hay4HbIE UCCIICIOBAHUS 10
OTIENBHBIM TeMaM (pa3aenam
TeM) B 00J1aCTH
pohecCHOHATBHOMN
JeATEIbHOCTH

NA-TIK-1.2 ITnanupoBanue
MIPOBEJICHUS
9KCHMEPUMEHTAIBHBIX
WCCIIEJOBAaHUM

NA-TIK-1.3 O6paboTka
pEe3yNBTaTOB HKCIEPUMEHTA

— 3HaeT 0o0IIMe MOJIOXKEHNUS U

HOHSITUS TEOPUH MOIO0UST U
Pa3MEPHOCTEN;

— TlonumaeTt ocHOBBI 0O6PabOTKU U

aHaJin3a MOJIy4YCHHBIX
OKCIICPUMCHTAJIbHbIX JAHHbIX.

- HpOBOJII/IT MAaTEMAaTUYCCKYHO

00paboTKy U aHAJIU3 PE3yJIbTaTOB
9KCIEPUMEHTA.




3. CTPYKTYPA U COJAEP)KAHUE YYEBHOM JUCHUILJINHBI

OO6u1ast TpyA0EMKOCTh Y4eOHOM AUCUUIUIMHBI IO y4eOHOMY IJIaHy COCTaBJISET:

no oyHou ¢hopme obyuenus — 4 3.e.

144

qac.

3.1. Crpykrypa yueOHON AUCIUIUIMHBI 1711 00YUaIOIUXCA 110 BUJIaM 3aHATUN (O4HAas

dopma o0OydeHus)

CTpyKTYypa H 00BbeM AUCHUILIHHBI

KonrakTHas aynutopHasi padora, | CamocrositejbHasi padoTa
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3.2.  Crpykrypa yueOHOIN NUCIUTLTUHBI/MOYJIS U 00YYaIONIuX s 10 pa3iesiaM U TeMaM JTUCHUTUINHBL: (ouHas hopma o0ydeHus)
Ilnanupyemsie Buasb! yue6Hoii padoThI
(KOHTpoOJIHpYyeMble) KonrakTHas padora
pe3y/bTaThl = .
OCBOCHMSI: o g Buabl v (popMbI KOHTPOJILHBIX MeponpHsATH,
2 2 5 g 2 o0ecreynBalOIIHeE M0 COBOKYITHOCTH TeKYLIUi
KoA(bI) HaunmeHoBaHue pa3esioB, TeM; » § o : o g . = )
(hopmupyemoii(bIx) dhopma(b1) NpoMekyTOUHOI aTTecTAMH g g g g g g = 2 KOHTPOJIb yCIIEBAEMOCTH;
JeOMIETeHITEN (i) K = 20 e z 2 g = (opMBI IPOMEKYTOUHOr0 KOHTPOJISI
= = s 2 =B o & ycIeBaeMoCcTH
HHIUKATOPOB = = S5 2 2 RS
JMOCTH3KEHHUST 5 2 = TS g5 3 S
KOMIeTeHIHi = R & = A =& O &
IIsaTbiii cemecTp
OIIK-3 Pasnen I. OcHOBBI TeOpuM IOA00HS M AHAJIN3A PAa3MEPHOCTE X X X X 10
H[-OIIK-3.4 Tewma 1.1 2 X DOpMBI TEKYIIETO KOHTPOJIS
IIK-1 Buipl Hay4HBIX HCCIEJO0BAHUM, UX KIACCH(DUKALMS. o pazzedny I:
HJI-TIK-1.2 Tema 1.2 4 X 1. KonmnokBuym
HJI-TIK-1.3 OCHOBBI TEOpHHU OI00Ms (HU3HIECKUX TpoleccoB. [IpakTuueckoe
IIPUMEHEHHE TEOPHH TTOI00HS
Tema 1.3 2 X
Merton ananu3sa pazMepHocTell. [IpakTnyeckoe NpUMEHEHNE TEOPHH
pasMepHocTel
Tema 1.4 2 X
HccrenoBanye NpUHIMIOB CO3JaHHs MAaTEMAaTHUECKUX MOJeNeil
TIK-1 Pazgea II. IlorpemHocT cpeACTB H3MeEpPEHHIT 9 @DOpMBI TEKYILETO KOHTPOJIS
HJ-1IK-1.2 o pazneny Il u II:
Hj-1IK-1.3 Tema 2.1 2 1. KonTponpHas pabota
OCHOBHBIE TIOHSTHUS U ONPEACIEHHS, KiIacCu(UKannsI H3MEpeHHH
CpaBHUTENIbHAsI OLIEHKA CPEACTB N3MEPEHHUS
Tema 2.2 2
[MorpemHOCTH CPeCTB U3MEPEHUS] U X KIIACCU(PHUKAIHS
Tema 2.3. 2
OrieHKa 0)KUAaEMOM MOTPEITHOCTH 3KCIIEPUMEHTAIBHBIX
HCCIIEIOBaHUN
Tema 2.4 2
MeToab! B CpeAcTBa U3MEPEHHsI TAPaMETPOB MpoLecca
Tema 2.5 2
MeTozs! onpeaencHus KOJIN4eCTBa TEIUIOTH
Tema 2.6 2
Omnpenenenne K03 UITHEHTa TEIUIONPOBOHOCTH U KO PHIINEHTa
TEIUIOOTAAYN
OIIK-1 Paznen III. MaTtemaTu4ueckoe MOACJIMPOBaHUE H HACHTUH(DHKaN s X X X X 10 @DOpMBI TEKYILETO KOHTPOJIS
WI-OIlIK-1.1 Mojesei 1o pazneny HI-IV:




Ilnanupyemsie Buasb! yue6Hoii padoThI
(KOHTpoOJIMpYyeMbIe) KonrakTHas padora
pe3y/bTaThl = .
OCBOCHMSI: o g Buabl 1 popMbI KOHTPOJILHBIX MeponpHsATH,
@ = = & 2 oGecre4nBaIOLIHeE 10 COBOKYIHOCTH TEKYIIHit
KoA(bI) HaunmeHoBaHue pa3esioB, TeM; ® § © : o g . 5 )
(hopmupyemoii(bIx) dopma(b1) NpoMeKyTOUHOI aTTecTaAMH g g g 2 s g g =2 KOHTPOJIb yCIIEBAEMOCTH;
L & T oo g = S 3 (opMBI IPOMEKYTOUHOr0 KOHTPOJISI
KomneTeHnuu(ii) u = 5= = 5 o 2%
MHIHKATOPOB = g E = g g E g %’ ycneBaeMocTH
JMOCTHKEHHS 5 g = TS g = z g
KOMIeTeHIHi = R & S & ala O A
HJ]-OIIK-1.2 Tema 3.1 4 X 1. uHaUBUAYaIbHBIE PAKTUUECKUE 3aJaHUS
OIIK-3 [HonsiTus Mmarematuyeckot Moaenu. MeTo HauMEHBIINX KBaJIpaToB 2. 3ammTa mabopaTopHBIX paboT B dopme
H[-OIIK-3.4 (MHK) TECTUPOBAHUN
Tema 3.2 4
I'mapaBnmyeckue MOIENN XMMUKO-TEXHOJIOTHYECKIX IPOLIECCOB
Pa3gen V. O0padoTka 3KCIIEPUMEHTANIBHBIX JAHHBIX C 10
HCIO0JIB30BAHHEM CIIENHATH3UPOBAHHOIO IPOrPAMMHOI0
obecneyeHust
Jlaboparopnas padora Ne 5.1 6
OcBOeHHE MaTeMaTHIECKHX MMAKEeTOB JUIs 00paboTKu maHHbIX Octave
Jlaboparopras pabora Ne 5.2 6
I'paduueckoe oToOpakeHnEe MaTEMaTHIECKHIX 3aBHUCHMOCTEH
Jlaboparopras padora Ne 5.3 6
Jluneitnas anre6pa B Octave
Jlaboparopnas pabora Ne 5.4 6
PenleHne HeNMHENHBIX ypaBHEHUN
Jlaboparopras pabdora Ne 5.5 6
PerieHne onTHMHU3AIMOHHBIX 3314
Jlaboparopnas pabora Ne 5.6 6
O0paboTKa pe3ysIbTaToB IKCIIEPUMEHTa. MeTo1 HanMEHBIINX
KBaJ[PaToOB
Jlaboparopras pabora Ne 5.7 6
[Monbop ko durmentor GpyHKIM, TPUBOANMBIX K JIMHEHHBIM IS
OTHCAHM YKCIICPUMCHTATBHBIX TaHHBIX
Jlaboparopras pabora Ne 5.8 6
[ombop QyHKIWMIA AJ1s1 OMUCAHUS SKCIIEPHUMEHTABHBIX JTAHHBIX
Oxzamen X X X X 27 DK3aMeH
HUTOI'O 3a 8 cemecTp 30 48 39
HMTOTI'O 3a Bech nepuos 30 48 66




3.3.

Kpatkoe conepxanue yueOHOM TUCHUTIIINHBI

Ne

HanMeHnoBanue pa3aeia u
TEeMbI JUCHHILINHDI

Conep:xanue pa3ieaa (TeMbl)

Pazgen I. OcHOBHBIC TeopuH MOAO0OHMA M AHAJIH

3a pa3MepHoOCTeil

Tema 1.1 Buas! Hay4HBIX HCCIEIOBAHUMN, Buppl Hay4HBIX HCCIeOBaHNH, MX Kinaccupukanysi. OCHOBHbIE ETH
nX KIacCu(UKaIms. U 331a4M SKCIEPUMEHTANBHBIX HccaeaoBaHuil. [TpuHIUNIEI co3aanus
(U3MYECKUX M MATEMaTHIECKUX MOJIeNei
Tema 1.2 OCHOBBI TEOPHH TTOIO0HS [Monobne pusnveckux siBIeHUH 1 cucTeM. MeTo 1 MacITaOHbIX
(bu3KuUecKUX IPOLECCOB. npeoOpazoBanuidi. OCHOBBI TeopHuHr 10100MsI. DOPMBI 1 KOHCTAHTEHI
nogo6us. Teopems! Teopru mogodus. OnpeaeneHne KpuTepres
nofo6ms u3 mudhepeHnnanbHbIX ypaBHeHH HaydHbie oCHOBBI
(U3HYECKOTO MOJECTUPOBAHHSI.
Tema 1.3 Merton ananm3a pa3MepHOCTEN OcHOBBI TeopuHn pazMepHocTei. Anredpa paszmepHocteii. [TonsTue o

6e3pa3MepHLIx BenmunHax. [IoHSTHE 0 3aBUCUMEIX M HE3aBHCHUMBIX
Pa3MEPHOCTAX. O6pa30BaHI/I€ 6C3p33MCpHI>IX KOMIIJICKCOB METOAOM
aHaJIM3a pa3M€pHOCTeI7L T-TCOpCeMa Bbakunrema. HpaKTI/I‘IeCKOC
HCIIOJIB30BaHUC METOAA aHaJIM3a pa?,MCpHOCTeﬁ B
OKCIICPUMCHTAJIbHBIX NCCIICAOBAHUAX

Pazgea II. IlorpemHocT cpeACTB H3MeEpPEHHIT

Tema 2.1 OCHOBHBIE TIOHATHS U OcHOBHBIE IOHATHS U onpeneneHus. M3mepenne. Knaccudukaris
oTpeneneHus, Kiaccupukarys m3Meperuil. [Ipsmoe n3mepenne. KocBeHHbIE H3MepEHNSI.
H3MEpEHUil COBMECTHBIE M COBOKYIIHbIE U3MEPEHHUSL.

Tema 2.2 IorpemnocTu cpeacTs Knaccudukanms norpemnocreii nsmepenus. Cucremarmndeckast
M3MEpeHns U UX Kiaccudukanus | morpemHocTs. CirydaiiHast HOrpemHocTs. [ pydast morperHocTb.

AbcomoTHas morpemHocTh. OTHOCUTENBHAS TIOTPELTHOCTb.
IIpusenennas norpemHocts. HopMupoBanue norpemsoctei
CPEACTB H3MEPEHHMS.

Tema 2.3 OreHKa 0XHaaeMOi PesynbraT n3Mmepenus. JloBepurensHblil nHTepBall. HopMansHOe nnn
MOTPENIHOCTH rayccOBCKOE pacmpeseneHne. Beibopodnsie qucnepeus u
JKCHEPUMEHTAIBHBIX CPeAHEKBaIpaTHIHOE OTKIIOHEHHE. BrIsBieHne rpyobix
HCCIIeIOBaHUN norpemHocteil. Cucremarndeckas norpenrHocts. Kirace tounocti

npubopa. Pacuer rpanuns! nonockl norpemnoctei. Ciosxenne
CIy4allHO! M CUCTeMaTH4eCKo! norpemHnoctel. [lomHas
MOTPEeITHOCTh M3MepeHust. OCHOBBI TUITAHUPOBAHUS TOYHOCTH
M3MEpEeHNH MTPH MTOATOTOBKE SKCIEPUMEHTA. AJITOPUTM 00pabOTKH
JTAaHHBIX KOCBEHHBIX H3MEPEHHUI METOIOM MIEPEHOCA OIPEIIHOCTEN.
AnroputM 00pabOTKH JaHHBIX KOCBEHHBIX N3MEPEHUI BEIOOPOTIHBIM
METOJIOM.

Tema 2.4 MeTons! U CpeacTBa U3MEPEHUS OcHOBHbIE TOHATHS 1 onpeaeneHuss. CTpyKTypa H3MEPHTENbHBIX

apaMeTpoB Ipolecca nipudopos. [TorsATHs 0 MpHOOpax MPsIMOTO M yPaBHOBELIEHHOTO
npeoOpa3oBaHuid. MeTOIBI M CPEACTBA N3MEPEHUS TEMITEPATYPhI.
Mertons! U cpencTBa U3MepeHs JaBiieHus. MeTonsl u cpeacTaa
M3MEPEHUs pacXoia ra30B M KHUJIKOCTEH.

Tema 2.5 Mertons! onpeneneHus Mertons! onpenenenns KoandecTsa TerioTsl (Kamopumerpus).
KOJINYECTBA TEIIOTHI JlaTunky TemnoBeIX MOTOKOB. KanopuMeTphl IOCTOSIHHOM 1

IEPEMEHHOHN TeMIepaTyphL.
Tema 2.6 Onpenenenne ko duimenTa Omnpenenenne K03 PUITIEHTa TEIIONPOBOTHOCTH TBEPABIX TE,

TEIUIOTPOBOAHOCTH U
KOX(PHUIIEHTA TETUTOOT AN

JKUIKOCTEH 1 Ta30B. OnpeeNicHIs U ¢TUHAUIIEI H3MEPCHUS.
OCHOBHBIC TIPUHIIHITEI, UCTIONB3YEMBIC TIPH H3MEPCHUN

KO3 PHUIHIEHTA TETUIOTPOBOTHOCTH. AOCOFOTHBIC U
OTHOCHTENBHBIC, CTAITMOHAPHBIC M HECTAIIMOHAPHEIC METOIBI
m3MepeHus. TemmooTnaya mpyu KOHBEKIINHU JKAIKOCTH B OMHO(AZHOM
cocrostanr. OO0IIHre MOI0KEHU. MEeTOBI OIBITHOTO ONpeACTICHUS
KOX(PUIHIEHTA TETUTO0THAYH. MeTOo]T CTAaIMOHAPHOTO TETLIOBOTO
motoka. HecranmoHapHEI MeTOA onpeneneHus kodhduIrenrta
TerooTAaun. MeTonb! perynspHoro pexuma. MccnenoBanne
TEIUIOOTAAYH TIPH JBIKESHIH KHUIKOCTH OTPAaHIMYCHHOM H
HEOTpaHNYECHHOM 00BEME.




HanMmeHnoBanue pa3aeia u
TEeMbI JUCHHUILINHBI

Ne Copnepixanue pazjiesia (TeMbl)

Pazgen III. MatemaTnyeckoe MOACIMPOBAHHE B IKCIIEPUMEHTAJIBHBIX HCCJIC0BAHUAX

Tema 3.1 IloasTHs MaTeMaTHIECCKOM MareMaTiaeckoe MOJICITUPOBaHNIE ¥ HACHTU(DUKAIIS MOICIICH.
mojenn. MeTon HauMEHBIITNX AlaniTUBHBIE U HEAJANTUBHBIE MOJEIU. MeTOoAbl OCTPOCHUS
kBazgparos (MHK) CTaTUCTHUYECKUX Mogenell. MaTepnomsnys. ANmpoKcuManys.

OCHOBHBIE TIOHSTHS METO/1a HANMEHBIINX KBaapaToB. OnpeneneHne
K03(h(DUIIMEHTOB ypaBHEHHS PEIPECCHH 10 METOAY HAaMMEHBIIHX
KBaJpaToB. MeTon HaMMEHBIINX KBAaAPaTOB IPH UCCIEIOBaHUN
JIMHEWHBIX 3aBHCHUMOCTEN. MeTo HauMEHBIINX KBaApaToB IIPH
HCCIIeIOBAaHNUH TTOJIMHOMHAIFHBIX 3aBHCHMOCTel. BeiOop Buia n
ONpeNeeHNe MapaMeTpOB SMIUPUIECKOI MOHOTOHHON 3aBUCUMOCTH
B BHUJIE OIHONIApaMETPUIECKO (PyHKINH, IPUBOANMON K JIMHEHHOM.
OreHKa TOYHOCTH TIOJTy4aeMbIX pPe3yIbTaToB. [loBepUTENbHBIC
MHTEPBAIbI U IOBEPUTEIIbHAS BEPOSTHOCTh. OCHOBBI
KOPPEISIUOHHO-PErPECCHOHHOT0 aHAJIN3A.

Tema 3.2 I'mppaBnuueckue Moaenn Bpewms npeOpiBaHuMS 37I€MEHTOB TIOTOKA KaK CIyJYaliHas BEMYMHA.
XHMHKO-TEXHOJIOTTIECKUX DKCIIepUMEHTAFHOE U3YUCHUE PACTIPEICTICHUS BpEeMEHI
MIPOLIECCOB peOBIBaHUS 3JIEMEHTOB IOTOKa. IHTErpanbHas u

nmuddepeHImanbHas GyHKIMA pactpeelICHUs BpeMeHH MpeObIBaHUS
AJIEMEHTOB TIOTOKA. THITOBBIE MOJICH CTPYKTYPHI IIOTOKOB. Moiens
HACaTHHOTO TepeMeInBaHusl. MoJIeNb NICATEHOTO BEITCCHCHUS.
Onronapamerpraeckas mubdy3noHHAS MOENb. deedHas MOIeIb.

3.4. Opranuzamus caMOCTOSTEIbHON paboThl 00yUaIOIINXCS

CamocrostenbHas paboTa cTyaeHTa — o0s3aTelbHas 4acTh 00pa3oBaTENBHOIO Ipoliecca,
HarpaBJIeHHAs HA Pa3BUTHE TOTOBHOCTH K MPO(ECCHOHATLHOMY U JIMYHOCTHOMY CaMOOOpa30BaHHUIO,
Ha NMPOEKTUPOBAHKE JabHEHIIIEro 00pa3oBaTeIbHOTO MapIIPpyTa U MPOPEeCcCUOHATBHON Kapbephbl.

CamocrostenpHas paboTa 00y4aroIuXcs M0 JUCIHUILIMHE OPraHu30BaHa KaK COBOKYITHOCTh
ayJUTOPHBIX W BHEAYAUTOPHBIX 3aHATHH M paboT, 00eCreunBaIOUIMX YCIEIIHOE OCBOCHUE
JMCLUIUIAHBL.

AynuTopHas caMmoCTOsTeNIbHAas paboTa oO0yyaromuxcs MO AMCUUIUIMHE BBIIOIHAETCS Ha
yueOHBIX 3aHATHUAX I0Jl PYKOBOACTBOM IMIPENoOJaBaTeNii M MO €ro 3aJaHuio. AyIUTOpHas
caMoCTOsITeNIbHas paboTa 00yJaromuXxcs BXOJUT B 001U 00beM BPEMEHHU, OTBEJICHHOTO Y4eOHBIM
IUITAHOM Ha ayJAUTOPHYIO paboTy, U pErJaMeHTUPYETCs PAaCIUCAHUEM YUeOHBIX 3aHATHI.

BueaynutopHas camocTosiTeNbHas paboTa 00ydaronuxcs — IaHupyeMast yueOHasi, Hay4Ho-
UCCIIeI0BATeNbCKAs, MpakTHYecKasi paboTa 00yyaromuxcs, BEIIOJIHAEMAas BO BHEAYAUTOPHOE BPEMs
0 3aJIaHUIO M TPU METOAWYECKOM PYKOBOJCTBE INPENoAaBaTelis, HO 0€3 ero HemocpeCTBEHHOTO
y4acTHs, paCIMCaHUEM YUEeOHBIX 3aHATHH HE perjaMeHTUPYETCH.

BueaynuTopHas camocTosTeNbHas paboTa 00yyarommxcs BKIII0YaeT B ceOst:

- MOJITOTOBKY K JIGKLIUSM, IPAKTHYECKUM U JTaOOPATOPHBIM 3aHATHIM, IK3aMEHY

— M3y4YCHHE yIeOHBIX MOCOOUI;

- U3yYEHHUE pa3esioB/TeM, HEBBHIHOCHUMBIX Ha JIEKUMHM M MPAKTUYECKHE 3aHATHUS
CaMOCTOSITENILHO;

- MOJIFOTOBKA K BBIMOJIHEHUIO JJAOOPAaTOPHBIX padOT U OTYETOB IO HUM;

- U3yYeHUE TEOPETHUYECKOr0 M TMPAKTUYECKOT0 MaTepuana IO PEKOMEHJIOBAaHHBIM
MCTOYHUKAM;

- MOJIrOTOBKA K KOHTPOJILHBIM paboTam;

- MOJIFOTOBKA K IMIPOMEKYTOUYHOM aTTeCTaIll B TEUEHUE CEMECTPa;

CamocrostenbHas paboTra 0OydalOUIMXCsl C y4yacTHeM IpenojaBareist B (opme HHOM
KOHTAKTHOM paboThl MpenycMaTpUBaeT TPYMNIOBYIO M (MIM) HMHIUBUAyalbHYIO paboTy ¢
00y4aromuMuUCs ¥ BKIIIOYAeT B ce0s:

- MIPOBEICHUE KOHCYIbTALUN TIepel IK3aMEHOM 110 HEOOXOIUMOCTH;




KOHCYJIbTalUKU  T10

OpraHu3aIu
paszesnos/TeM, 6a30BbIX TOHATHH yUeOHBIX TUCIHUILINH TPOGHIEHOT0/POJCTBEHHOr0 OaKkanaBpuara,

CaMOCTOATCIIbHOI'O

U3y4YeHUs

kotopsie popmupoBau OIIK u 1K, B niensix oGecniedeHrs MpeeMCTBEHHOCTH 00pa30BaHusl.

HepequL pa3I[e.HOB/TCM/, INOJIHOCTBIO HJIM 4YaCTHYHO OTHCCCHHBIX Ha CaMOCTOSATCIIBHOC

HU3YYCHHUC C MOCIICAYIOIIUM KOHTPOJICM:

OTACIBHBIX

Buael u ¢popmsl

3aJaHusA

KOHTPOJILHBIX 2
HaumeHnoBanue pasgena N Q
. MeponpusTHI g
Ne mn /TeMbl oucyunumnbl, 3agaHus AJ1s1 CAMOCTOATEIbLHOM (yumTRIBAICTCH £
BBIHOCHMBIE Ha padoThI g
caMoCTOsITe/IbHOE H3YYeHHne TpHt NPOBE/CHMH =
TEKYLIEero [
KOHTPOJI51) ==
Pazpen I OcHoBHbIE TeopHH OO0 U AHATU3a Pa3MepHOCTel
Tema 1.1 Buas! Hay4HBIX ITpopaboTars y4eOHbIH MaTepral mo | ycTHOe 10
HCCIIEOBAaHNH, UX MIPEATIOKEHHOH yueOHOM cobeceoBanue
KJaccu(pUKarIys. JUTEpaType. TI0 pe3yabTaTaM
IToaroroBka K KOIITOKBHYMY. BBIITOJTHEHHOM
paboTHhl,
KOJUTOKBIYM
Tema 1.2 OCHOBBI TEOPHH TTOIO0HS MHJIUBUYaIbHbIE
(U3HYECKHX TIPOLIECCOB. MIPaKTHYECKHE
3a7aHus
Tema 1.3 Merton ananmusa
pa3mepHocTel
Paznea II. IHorpemHocTu cpeacTs U3MepeHUi
Tema 2.1 OCHOBHBIE TIOHATHS U ITpopaboTars y4eOHbIH MaTepral mo | ycTHOe 9
OTIpe/ICIICHNS, TIPEUIOKEHHON YIeOHOMH cobecemoBaHne
KJIaccu(UKaIys N3MepeHUH JUTEpaType. TI0 pe3yabTaTaM
Tema 2.2 IMorpemHocTy cpencTs IToaroroBka K KOHTPOJIBbHOH pabore. | BbINOIHEHHOMH
NU3MEpEeHHUS U UX paboTHhl,
KIaccuQuKarys KOHTPOJIbHAS
pabora
Tema 2.3 OreHKa 0XXHaaeMOi
MIOTPEITHOCTH
9KCTIEPUMEHTAIIBHBIX
HCCIIEOBaHUN
Tema 2.4 MeTtonbl U cpenicTBa
HU3MEpEeHNs TapaMeTpoB
polecca
Tema 2.5 MeTtonibl onpeieneHust
KOJIMYECTBA TEIJIOTHI
Tema 2.6 Onpenenenne ko3 duienTa
TEIUIONIPOBOAHOCTH U
KOX(PHUIHIEHTA TETTO0TIAUH
Pazgen 111 MaTtemaTuieckoe MoeJMPOBAHME U HAeHTH(HKALMS MoeJieil
Tema 3.1 Ionatus MmaremMaTHYeCKON ITpopaboTars y4eOHbIH MaTepral mo | ycTHOe 10
MoJen. MeTox HanMEHBIINX | MPEIOKEHHON yaeOHoH cobeceoBanue
kBazaparos (MHK) JIUTEpaType. II0 pe3ysbTaTaM
Tema 3.2 I'uppaBanueckue Monenu [MoxroToBka K KOHTPOJIBHOM paboTe | BHIOMHEHHOMN
XMMHKO-TEXHOJIOTMIECKUX paboTHhl,
IIPOLIECCOB KOHTPOJIbHAS
pabora
WHIUBHyalbHbIC
MIPaKTHYECKHE




Pazpgen IV O0padoTKa IKCIEPUMEHTAJILHBIX JAHHBIX ¢ HCIO0JIb30BAHHEM CIECHUATU3MPOBAHHOIO
MPOrPaMMHOI0 oGecrneyeHust

Jlaboparopras OcBoeHne MaTeMaTHIECKUX ITpopaborats y4eOHbIif MaTepuan mo | 3ammra 10

pabora Ne 5.1 MIAKETOB 11 00pa0OTKH TIPEATIOKEHHOH yueOHOM 71a00paTOPHBIX
naanbx Octave JUTEpaType. pabor B Buze

JlaGoparopHast I'paduueckoe 0TOOpaKEHHE IMoaroroska k 1abopaTOpHBIM TECTUPOBAHUS

pabora Ne 5.2 MaTEeMaTHIECKHX paboTam | K 3alUTe TabOPaTOPHBIX
3aBUCHUMOCTEN pabor

Jlaboparopras Jluneitnas anre6pa B Octave

pabora Ne 5.3

Jlaboparopras Pemnenne HenMHENHBIX

pabora Ne 5.4 YpaBHEHUI

JlaboparopHas Pemmenne onTUMH3AIIMOHHBIX

pabota Ne 5.5 3a1aq

JlaboparopHas O06paboTka pe3ysIbTaToB

pabota Ne 5.6

OKCIICPUMCHTA. MCTOH
HAUMCHBIINX KBAJAPAaTOB

Jlaboparopras
pabora Ne 5.7

[Mom6op ko3P PuIeHTOB
(bYHKIMIA, TPUBOUMBIX K
JIUHEHHBIM JIJTSL OTTUCAHUSI
IKCTIIEPUMEHTAIbHBIX JIAHHBIX

Jlaboparopras
pabota Ne 5.8

IMonbop dynakumit ams
OITUCaHUS
9KCIIEPHUMEHTAIBHBIX JIJAHHBIX

3.5.
TEXHOJIOTUN

[TpumeneHue 37IeKTPOHHOTO O0yUYEHUS, TUCTAHIMOHHBIX 00pa30BaTEIbHBIX

[lpu peanuzanuu OpoOrpaMMbl y4eOHOM JUCHUILTUHBI/Y4EOHOTO MOAYJIS 3IIEKTPOHHOE
o0y4yeHHe U TUCTAHIIMOHHBIE 00pa30BaTEIbHbIC TEXHOIOTUN HE TPUMEHSIOTCS.




4. PE3YJIbTATBI OBYUYEHMUS 11O JUCIUIIJIMHE, KPUTEPUU OHEHKHU YPOBHA C®@OPMHUPOBAHHOCTH
KOMIIETEHIIUM, CUCTEMA M HIKAJIA OHIEHUBAHUS

4.1. CooTHeceHUE IUIAHUPYEMBIX PE3YyJIbTAaTOB 00YUYEHUS C YPOBHAMU C(HPOPMHUPOBAHHOCTH KOMITETEHUUHU ().

Yposnu Hrorosoe Ouenka B IMoka3aTeau ypoBHs C()OPMHUPOBAHHOCTH
copmMupoBaHHOCTH KOJIN4€eCTBO NATHOAILHOI " " "
KoMIIeTeHum(-i) GALIOR cHcTeMe yHHBepcaﬂbHOH(-fIX) oﬁmenpocl)eccnonanbfmn(-blx) IlpO(l)CCCﬂOHaJIbHOI/[U(-bIX)
100-6a15HOi 110 DE3VILTATAM KOMIeTeHunu(-it) KOMIIeTeH M I KoMIeTeHumnu(-it)
B pesy. I OIIK-1 TIK-1
cucreme relymenn HUJ-OIIK-1.2 HJI-TIK-1.2
110 pe3yJibTaTaM NPOMEXYTOTHOM OITK-2 HJI-TIK-1.3
TeKylleH 1 ) aTTecTaluu HJI-OTIK-2.2 TIK-5
NMPOMEKYTOIHOMN Hﬂ-HK-i I
arrecralun WI-TIK-5.2
BBICOKHI 85-100 OTJIUYHO OO0yuatomuiicst:
— 3HaeT B NOJHOM 00bEME B COOTBETCTBUH C IPOTPAMMOM 00YIECHUS IO JAHHOMY
KypCy: OOIIUe MOJT0KEHUS U MIOHATHUS TEOPHUH OO0 U pa3MEpHOCTEH,
METOJOJIOTHIO ¥ PAKTHKY MTPOBENCHUS HHKEHEPHOTO 3KCIIEPUMEHTA, METOIBI U
CpeZICTBa U3MEPEHUH TapaMEeTPOB SIBICHUN U IIPOLIECCOB B 3KCIIEPUMEHTAIBHBIX
HCCIIETOBAHUIX, OCHOBBI 0OPa0OTKU M aHATH3a TOJIYYEHHBIX dKCIIEPUMEHTAIBHBIX
JAHHBIX, METOBI MAILIMHHOT'O MOJIEITMPOBAHNS HCCIENYEMBIX IIPOLIECCOB U ABJICHUM.
— YMeeT yBepeHHO WACHTH(OUIIMPOBATH MPOIIECCH H TOAOUPATh UX (PU3HMUCCKHE I
MaTeMaTUIeCKUE MOJIEIH MTOBBIIIEHHOMN CII0KHOCTH;
— Brazaeer HaBbIKaMH ITAHUPOBAHUS SKCIIEPUMEHTAIBHBIX UCCIIEIOBaHUM,
MIPOBENICHHST MAaTEMAaTUIECKON 00pabOTKY 1 aHaJM3a MOBBIIICHHON CIIOXKHOCTH
Pe3yabTaTOB SKCIIEPUMEHTA;
— IpumenseTr nHPOPMAIIIOHHBIE TEXHOIOTHH MIPU aHAIN3E H 00paboTKe
3KCIIEPUMEHTAIBHBIX JAHHBIX U MATEMATHYECKAX MOJIENEHN HCCIEAYEMBIX IIPOLIECCOB
U SABJICHUM.
— Brmaneer meroaukamu moabopa U pa3paboTKu (PU3HYECKUX U MATEMATHIECKIX
MOJEJIEH UCCIIEyEMBIX MPOIIECCOB U allapaToB C UX IPUMEHEHHEM B HETUITUYHBIX
CUTYalUsX;
MTOBBILIEHHBII 65 -84 XOpOo1IOo OoOyyatormmiics:

— 3HaeT B IOCTAaTOYHOM 00BEME B COOTBETCTBUH C IIPOTPaMMOM 00YUICHUS 110
JTAHHOMY KypCy: OOIIUE MOJT0KEHHSI U TIOHATHUS TECOPHUH ITOTO00MS U pa3MEepHOCTEH,
METOJI0JIOTHIO U MPAKTUKY NPOBEJICHHUs] HHKEHEPHOT 0 SKCIIEPUMEHTa, METOJIbI U




Cpe/ICTBa U3MEPEHUN MTaPaMETPOB SIBJICHUM U MPOILIECCOB B IKCIIEPUMEHTAITLHBIX
HCCIICJIOBAHUX; OCHOBBI 00Pa0OTKH W aHAJIK3a MOJTYYCHHBIX SKCIIEPUMEHTATBHBIX
JTaHHBIX, METOJII MATUHHOTO MOJICIIMPOBAHISI HCCIIEAYEMBIX MTPOIIECCOB U SIBJICHHM.
—  YmMeeT uaeHTHOUIIUPOBATH YCIOKHEHHBIE MPOLIECCHI M MOIOUPATH X
(du3nYecKre 1 MaTeMaTHYECKUE MOJICITH;

—  Ilmanupyer sKcriepUMEHTAIILHEIE HCCIIEA0OBAHHUS, TPOBOIUT MIEPBUIHYIO
MaTeMaTHYECKyI0 00pabOTKY M aHAIN3 PEe3yJIbTaTOB KCIIEPHUMEHTA,;

— Ilpumenser HHGOPMALMOHHBIE TEXHOJOTHH MPH aHAIH3E U 00paboTKe
AKCTIEPUMEHTAIBHBIX JJAHHBIX ¥ MATEMAaTUYECKUX MOJIENICH UCCIIEyeMBbIX POIIECCOB
U SIBJICHHIA.

— Bnanmeer MetomukamMu moabopa v pa3paboTKU GU3NIECKUX U MATEMATHISCKUX
MO/IeJIel UCCIIeTyEeMbIX MPOIIECCOB U alapaToB, HO JOMYCKaeT HE3HAYNTEIILHEBIE
OIIMOKH;

0a30BbIHI

41— 64

YAOBJICTBOPUTCIIBHO

OOyuaromuics:

— 3HaeT Ha yJIOBJIETBOPUTEIILHOM YPOBHE OOIIHE TUTIOBBIC TIOJIOKEHUS U TIOHSITHSI
TEOPHH MOA00HS U Pa3MEPHOCTEH, METOIOJIOTHIO U MPAKTHKY MTPOBEICHHUS
WHXEHEPHOTO YKCIIEPUMEHTA, METOJIBI M CPEICTBA M3MEPEHUN TTapaMeTPOB SBICHUI
Y TIPOIIECCOB B OKCIIEPUMEHTAIILHBIX HCCIICIOBAHUAXK, IEPBUYHBIC OCHOBBI 00pabOTKH
¥ aHAJIM3a TOJTYYEHHBIX IKCIIEPUMEHTATLHBIX JJAHHBIX, HAYaJIbHBIE OCHOBBI METOJIOB
MAITUHHOTO MOJISIIUPOBAHUS HCCIIEAYEMBIX MTPOIIECCOB U SIBJICHHIA, BOCITPOU3BOIUTH
1 OOBSICHATH TTPOUJICHHBIN yUeOHBIM MaTepHall Ha YJOBJICTBOPUTEILHOM YPOBHE.

—  YMeeT uaeHTU(OUITUPOBATH TUIIOBBIEC MTPOIECCHI M MO0UPaTh UX (PU3HUCCKUE U
MaTeMaTHICCKHE MOJICIIH;

— TIpoBOAMT NEPBUYHYIO MATEMATHUECKYIO 00paOOTKY W aHAJIU3 PE3yJIbTaTOB
AKCIIEPUMEHTA;

— IlpumeHsieT TUIOBBIC HH(POPMAIIMOHHBIC TEXHOJIOTUH TIPH aHAIKM3e U 00paboTKe
AKCIIEPUMEHTAIBHBIX JJAHHBIX M MATEMATHUECKUX MOJIEIECH UCCIIeTyEMBIX TIPOIECCOB
W SIBJICHHI.

— Bunageer meToaukamu moaoopa U pa3pabOTKH THIOBBIX (DU3WYECKHUX U
MaTeMaTUYECKUX MOJEINIEH UCCIIeyeMbIX MPOIIECCOB U alnapaToB, HO OTBEYAET
HEYBEPEHHO, JIOMYCKACT 3HAYMTEIBHOE KOJHUUECTBO OITHOOK

HU3KHI

HCYAOBJICTBOPUTCIILHO

OOyuaronuics:

—  JAEMOHCTpHUPYET @paFMeHTapHBIe SHAaHUA TCOPETHUYCCKOT'O U MMPAKTHYECKOTO MaTC€puajia B obmactu
TEOPHHU IKCIIECPUMEHTA, NOITyCKACT FpY6I)Ie OIIMOKHU IpHU €TO0 U3JIOKCHUHU Ha 3aHATHUAX U B X01€
HpOMe)I(yTO‘-IHOﬁ aTTCCTAllM
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—  HCIBITHIBACT CePhE3HBIC 3aTPYTHEHUS B IPUMECHEHHN TEOPETUICCKUX TOIOKESHHUN TIPH PEIICHUHN
MPaKTHYECKUX 3a/1a4 CTAaHAAPTHOTO YPOBHS CIIOKHOCTH, HE BIIAJICET HEOOXOIMMBIMU TSI 3TOTO
HaBBIKAMH U PHEMAMU;

—  BBINOJHSAET 33JaHuUsl TOJIBKO IO 00pasily U NOJ pyKOBOACTBOM IPENOAaBaTes;

—  OTBET OTpa)kaeT OTCYTCTBHE 3HAHUH Ha 0A30BOM YPOBHE TEOPETUIECKOTO M MPAKTHIECKOTO MaTepraa
B 00beMe, HeOOXOAMMOM ISl JalbHEHIIEH yueOBl.

S. OIIEHOYHBIE CPEJCTBA JJIsSI TEKYIIETIO KOHTPO.ISI YCIIEBAEMOCTHU U TIPOMEXYTOYHOM
ATTECTAIMU,BK/IIOYASA CAMOCTOSATEJIBHYIO PABOTY OBYYAIOIIUXCH

[Tpu nmpoBeneHUH KOHTPOJIS CaMOCTOSITEIbHON PabOThl 00YYaIOIUXCsl, TEKYIET0 KOHTPOJIS U IPOMEKYTOUHOM aTTeCTalluu MO Y4eOHOW TUCIMILIIMHE
«be30macHOCTh JKU3HEACATEIBHOCTH» MPOBEPSAETCS YPOBEHb CPOPMHUPOBAHHOCTH y OOYHAIOLIMXCS KOMIIETEHIMH U 3aIlJIaHUPOBAHHBIX PE3yJIbTATOB
o0y4yeHHs 10 AUCLUUIUINHE, YKa3aHHBIX B pa3jiene 2 HAaCTOSIIEH IPOrpaMMBl.

5.1. q)OpMBI TCKYH_ICI‘O KOHTpOH?I yCHeBaCMOCTI/I, HpI/IMepBI THUITIOBBIX 3aﬂaHHﬁI
Ne | ®opMuI Tekyluero IIpuMepsI TUNOBBIX 3aJaHUI LT R
I KOHTPOJIs1 KOMIIEeTEHIIHSI
1 Konnmoxsuym o Bapmnanr 1 IIK-1
pazneny I 1. OCHOBHbIE KpUTEPUHU NO00US B TUPOra30IMHAMUKE . HJ-TIK-1.2
«OCHOBHBIE TEOPHU 2. Kpurepuanbhble ypaBHeHUs1 TOIOOUSI B TUPOra30IMHAMUKE . g,g—[g];—l .3
MOJ00MS U aHAIH3a -
paBﬂMepHOCTeI?I» HAJ-OIK-3.4
1IK-5
HJT-TTK-5.1
WJT-TTK-5.2
2 Koutponpshas Bapuanr 1 TIK-1
pabota 1o Pazneny 1. Uto Takoe HaOIO/IEHUE U Pe3yIbTaT HaOMIOACHUS? H-TIK-1.2
11w II1 2. Yro Taxkoe BbIOOpKa 1 00beM BIOOPKH? HJ-TIK-1.3
«lorpemnocTu
CpelCTB Bapuanr 2
U3MEPEHUI» U 1. Kakue BeIMUUHBI 33Ja10TCS IPOU3BOJIBHO 3KCIIEPUMEHTATOPOM B IIPOLIECCE pacueTa CIyYalHON MOTrPEeIHOCTH ?
«MaTeMaTHuecKoe 2. B xakux cimyuasx nmpu o0pabOTKe JaHHBIX KOCBEHHBIX U3MEPESHUH MPUMEHSIFOT METO/T IIEPEHOCA IMOTPEIITHOCTEH,
MOJEIUPOBaHUE B a B KaKUX — ME€TOJT BEIOOpKH?
AKCTIEPUMEHTATBHBIX
HUCCIICTOBAHUIX) Bapuaut 3
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Ne | ®Dopmbl TEKYLIETO T FEm 57 P e i dopmupyemas
I KOHTPOJIs KOMIIETEHII M
1. Cmpykmypa usmepumensbHulx npubopos.
2. Tonamus o npubopax npsamozo npeodpazosanuii
Bapuanm 4
1. Onpeoenenue koappuyuenma menionpogooOHOCHU MEEPOLIX Mei.
2. Beckonmaxmmuvie Memoobvl u cpedcmsea usmMepenus pacxo008 JHcUudKocmeti U 2azo8.

3 | UnauBuayansHele Jlaboparopuas pabora Nel. OIIK-1
NpPaKTUYECKUE PaccuuTaTh B COOTBETCTBHH € 3aJaHUEM LIUKJI ABUTATENS] BHYTPEHHETO CTOPAHUS HI-OIIK-1.2
3a/1aHus K Tlopsinok BEIOTHEHUS: OIIK-2
J1a6OPaTOPHEIM 1. PaccunTats mapametpsl (p, v, T) B y3/10BBIX TOUKaX IUKJIA U 3aIIOTHATH Tabmuiry Nel mapaMeTpoB nukia. HJ-OIIK-2.2

6oTaM 2. PaccunraTh pabOThI pacIIMPEeHNs U CKATHS UK, TOABEAEHHYIO M OTBEIAEHHYIO B IIUKJIE TEIUIOTY U TepMudeckuii | OI1K-3
pa K03(h(DUIMEHT TTOJIE3HOTO IEHCTBHS. HJ]-OIIK-3.4
BapuanTsl 3ananust. TIK-5
1. [ukn nBUraTens BHYTPEHHETO CTOPAaHUs C MOJBOAOM TEIUIOTHI pu V=const. Hauanensle mapamerpsl P1 = 100 | M/[-TIK-5.1
klla; t1 = 20 °C. HJ-TIK-5.2

BapuanTsl

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

Jlabopartopras pabora Ne2.
Ioctpouts rpaduk Gyskmy f (X) 1 MPUOITU3UTENHHO ONPENEIUTh OJUH U3 KOPHEH ypaBHEHHMs. PennTh ypaBHeHHE
f(x) =0 ¢ TounocTei0 £ = 1074,

Bapuast DyHKIMS Bapuant DyHKIMA Bapuast DyHKLUs
3sin(v/x) + 0,35x 1 i
1 —38 2 X T3 sin(3,6%) 3 arccosx — Ov-ll_ 0,3x
X € [2;3] x € [0; 1] x €[0;1]

Jlabopartopnas pabora Ne3.
1. UccnenoBath cucTteMy Ha COBMECTHOCTH M €CIIM BO3MOXKHO PEeIIMTh ee: Metogamu Kpawmepa, "aycca, oOpaTHOiM
MaTpHIIBI ¥ ¢ TOMOIbio GyHKImH linsolve
| Bapuast | Cucrema JTMHEHHBIX ypaBHEHUH

| Bapuast | Cucrema TMHEHHBIX YpaBHEHHH |
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Ne

1011

®opMBI TeKyLIero
KOHTPOJIsI

IIpumepsI THNIOBBIX 3aJaHUI

dopmupyemast

2X1+x2+2X3+3X4=8
3x1+3X3=6

X1 +2X2 +3x3 +4X4 =22

1 ) 2%y + 3%y +x3 + 2x4 = 17
2%1 — X, +3x, =4 X1 +X,+x3—%x4 =8
X1 +2x%, —x3+2x, =4 X1 — 2X3 — 3x, = =7
Jlabopartopras pabora Ne4.
1. PemnTh cUCTEMY HENMHEHHBIX YpaBHEHUN
Bapuanr | CucremMa HeNMHEHHBIX ypaBHEHUH Bapuanr | CucremMa HeNMHEHHBIX ypaBHEHUH
sinx + 2y =2 cosx+y=1,5
! {cos(y - 1D+x=07 3 {Zx —sin(ly—0,5)=1
) {sin(x +05)—y=1 4 {cos(x +05)+y=08
cos(y—2)+x=0 siny—2x=1

Jlabopartopras pabora Ne5.

1. Haxoxxnenue sxkcTpeMyMoB GyHKIHA. OnpeaennTh BO3SMOKHBIE SKCTPEMYMBI (DyHKITHHA
(B ciaydae MHOXKECTBA SKCTPEMYMOB OTPaHUUNTHCS TPEMS)

Bapuant

DYHKIMS

Bapuant

DyHKIUS

1

x —sinx = 0.25
x3—3x>4+9x—-8=0

2

tg(0.2+x)=x3+3

x3+2x>—-7x+1=0

2. Pemrenue 3a1a4y onTUMH3AIIAA

Permmuts 3a4a4y HESJIOYUCICHHOTO TPOrpaMMHUPOBAHUS

Bapuant

DYHKIMS

Bapuant

DyHKIUS

1

W =2xy —z9 + 24 — min
z1+za+x3—24 <1
z1—T2t+zxz3—24 <0
201+ a9+ 23 — x4 =23

2

W =2y + 3 — max
201 — Txg + 2229 < 22
21 —x9 + 623 < 6
21 — bxg + 223 < 2
—4x + x5 + 23 < 1

JlabopaTopHas paboTta Ne6

HOCTpOI/ITI) JUIA SKCHCPHUMCHTAJIBHBIX NAHHBIX YPABHCHHUC PErpeCCMu B BUJAC IMOJIMHOMA HeKOTOpOI\/’I CTCIICHU "
HOH06paTI> €€ ONTUMaJIbHOE 3HAYCHHUE.

Bapuant Nel

KOMIICTCHIINHA
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Ne | ®Dopmbl TEKYLIETO T FEm 57 P e i dopmupyemas
I KOHTPOJIs KOMIIETEHII M
X 1 2 3 4 5 6 7 8 9 10
vy | 20| 528 | 931 13.9 | 19.0 | 245 | 304 | 36.7 | 43.3 | 50.2
JlabopaTopHas pabora Ne7
TToCTpOUTE IS SKCTIEPMMEHTANIBHBIX JIAHHBIX YpaBHEHHE perpeccud B BUie Y = a - x° - e, TIpu 9TOM COrIacHo
WCXOJHBIX JTAaHHBIX 3aBUCHMOCTH (DYHKIMH OTKIIMKA OT BIHUSIOMIETO (haKTOpa MODKHA HAXOAWUTHCS C IMTOMOILIBI0 (DYyHKIUH
polyfit(x, y, k) n pynxmmm c=sqp (¢ , @f mnk).
Bapuant Nel
X 1 1.5 2 2.5 3 3.5 4 4.5 5 5.5 6 6.5
y 0.121 0.175 | 0228 | 0.278 | 0.328 | 0377 | 0425 | 0472 | 0.529 | 0.565 | 0.618 | 0.657
JlabopaTopHas pabora Ne§
B xoze sxcnieprMeHTa ObIIH TIOTy4YeHBI CIIETYONIHE TaHHbIe, pa3HbIe 10 BApHAaHTaM.
BrI10paTh BU M ONIpEenTh MapaMeTphl SMINPUIECKOH MOHOTOHHON 3aBHCUMOCTH B BUI€ OHONIAPAMETPUIECKON
(GYHKIMH, TPUBOIUMON K JIMHEHHOH
Bapuanr 1
X 1 2 3 4 5 6 7 8 9 0
y 0.5 0.91 1.25 1.54 1.79 2 2.19 2.35 2.5 2.63
4 | TectupoBaHus K Jlabopamopuwie pabomer Nel-2 OIK-1
3ammTe 3amaHust ¢ BBIOOPOM OTBETa HI-OIIK-1.2
1abOPaTOPHBIX padoOT 1. BriGepure BepHOE yTBEpHKACHHUE: OIIK-2
(1) Octave siBJIsieTcsl HHTEPIPETHPYEMBIM SI3LIKOM IIPOrPAMMHUPOBAHHS HJi-OIIK-2.2
(2) Octave — na3Banue nHTeprperaropa B makere MATLAB OIIK-3
(3) Octave — 370 rpaduyeckas 060I04Ka MakeTa KOMIboTepHOH anredopsr GNU H/I-OIlK-3.4
(4) Octave — 3T0 cBOOOIHO PACHPOCTPAHIEMBII TEKCTOBBIH PEAAKTOP IIK-5
2. Buibepure BepHOe yTBepskaeHHe. CHMBON ";" (TOUKA C 3aMATON HJI-IK-5.1
P pHOE yTBEp ( ) TULITK-5.2

(1) obs13aTereH B KOHIIE KaXKIO0U CTPOKH IporpaMMbl Ha Octave
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1011

®opMBI TeKyLIero
KOHTPOJIsI

IIpumepsI THNIOBBIX 3aJaHUI

dopmupyemast
KOMIIeTeHIAS

(2) npuMensiercs UIs1 0JI0KMPOBKH BBIBOJIA Pe3yJIbTATA HA 3IKPAH HHCTPYKIUH B COOTBETCTBYIONICH CTPOKe
(3) mpumMeHsieTcs 111 0OBSIBICHUS KOMMEHTapHS
(4) mpuMeHsieTcs JUIs OTAEIEHHS CTOJIOOB NPH 3aITOTHEHUH MaTPHUI]
3. Buibepure BepHoe yTBepxkAcHUe. CuMBon "%" (IIPOLIEHT)
(1) npumensiercs 11 00BABJICHU KOMMEHTAPHUS
(2) npuMeHseTCs 11 BBIYUCIEHUS OCTaTKa OT JEJICHHS YHCEI
(3) sBiIsIETCS OIEPATOPOM JENICHUS YHCET
(4) sBIIsIETCS ONEPATOPOM B3SITHS 110 MOJYJIIO YUCIIa

3aganus Ha paboTy C IIpoOrpamMmoit
[pocTeie Berancienus (1 Bompoc)
1. Bblunciure 3Ha49enue BopaskeHus (sin(7,6))>. OTBET OKPYIIIMTE JI0 JABYX 3HAKOB MOCJIE 3aISTOM.
Otser: 0,91
2. Boraucnure 3Hauenue Bepakenus (sin(0,33))°. OTBeT OKpyIIIMTE JI0 ABYX 3HAKOB IIOCIIE 3aTISTOM.
Otser: 0,03

3. Beorunciure 3na4enue Buipakenns (sin(0,33))% + (cos(0,66))%. OTBET OKpYTIHTE [0 JBYX 3HAKOB MOCIIE 3aISTOM.

Otsert: 0,73

Jlabopamoprwvie pabomul 3-4
3anganus ¢ BeibopoM otseta (10 3aganuii)

1. Kakas KomaH/1a O3BOJUT OOPATHTH MaTpHUILy A?
(1) A1)
(2) in(A)
) A*(-1)
) A%(-1)
2. O6parHas MaTpuIa — 3T0
(1) Takas MaTpULA, IPH YMHOKEHUH KOTOPOH HA HCXOHYI0 MATPHUILY IOJIy4YaeTcs eIMHUYHAS MAaTPULA
(2) marpuia, noydeHHas! U3 UCXOAHOW MATPHUIIBI 3aMEHOM CTPOK Ha CTOJIOIIE
(3) marpuIa ¢ KOMIUICKCHBIMH 3JIEMEHTaMH, ITOJyYeHHAsl U3 NCXOTHOI MaTpHIIbl TPAHCTIOHNPOBAHNEM U 3aMEHOM KaXKJ0T0
3JIEMEHTA KOMILIEKCHO-CONPSKEHHBIM EMY.
(4) matpuia, HoTyYeHHAs ITyTEM BO3BEICHMS KaKAOTO AJIEMEHTa MCXOAHONW MaTPHIIBI B CTEIEHB -1
3aganus Ha paboTy C IporpamMmoit
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1011

®opMBI TeKyLIero
KOHTPOJIsI

IIpumepsI THNIOBBIX 3aJaHUI

dopmupyemast
KOMIIeTeHIAS

1. JMaub matpuust A=[310;789;01 1]uB=[123;01 1;2 3 4]. Petuure marpuunoe ypasuenue AX = B. B orser
3alUIIATE 3HAYCHUE OMPEACIHUTENS TOTYIeHHOW MaTphIlbl X, OKPYTJIMB pe3yiabTaT IO OJHOTO 3HaKa IOCHe
3arsTou.

Ortser: 0,1

2. Jlauel MaTpunsl A=[310;256;01 1]JuB=[123; 01 1; 2 3 4]. Pemure mMatpuunoe ypasuenue AX = B. B orser
3aMUIIATE 3HAYCHUE ONPEACIHUTENS TOTYIeHHOW MAaTphIlbl X, OKPYTJIMB pe3yabTaT IO OJHOTO 3HaKa IOCHe
3amsTON.

Otser: 0,2

Jlabopamopnas paboma 5

1. Beibepure BCTpOSHHYIO (DYHKIIMIO, TO3BOJISIONIYIO PEIIUTh ONTHMHU3AINOHHYIO 3a/1a4y.
(1) sqp

(2) sqr

(3) opt

(4) math

2. Bribepure BCTpOSHHYO (DyHKIIMIO, TO3BOJISIONIYIO PEIIaTh 33/1a41 JIMHEHHOTO MPOrpaMMUPOBAHUSL.
(1) sqp

(2) sqr

(3) gplk

(4) minimum

Jlabopamopnule pabomul 6-8

1. AGcIcehl SKCIIepUMEHTATIBHBIX 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];

Op/ANHATHI:

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 otBere ykaxnte ko3¢ dunment koppemsinni. OTBET OKpyTJIUTE A0 3-TO 3HAKa I10CTe 3aIsITOMH.

Ortsert: 0.997

12. IMonbepure koddpdurmenTsr momuHOMa S-if  CTEMEHM METOAOM HAMMEHBIIMX  KBajapaToB. AOCUHCCHI

9KCTIEPUMEHTAIBHBIX TOUCK:

x =[0.053, 0.705, 0.624, 0.204, 0.824, 0.421],

opauHateL: y = [-19.236, 15.031, 7.926, -15.577, 27.156, -6.077].

B otBere ykaxknte ko3¢ dunnent npu 5-i crenenn X. OTBET OKPYTIINTE 10 2-TO 3HaKa MOCIIE 3aIsTOMH.
Ortser: 0.83

>kBOl’lpOCbl K mecmupoeanusim 0OHOBIAIOMCS 8 COOMBEMCMBUU C eonpocamu, npebcmaeﬂeHHblMu 6 coomeemcmeyruux pasdeﬂax Ha catime Pocmexﬂa030pa
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5.2. Kpurepun, nikanabl OLEHUBAHUS TEKYIIETO KOHTPOJISA yCIIEBAEMOCTH

HaunmeHoBaHHe
OIIEHOYHOI'0 Ixanasl oneHUBaHUSA

cpencTBa

Kputepun oneHuBanus
(KOHTPOJILHO-

OLICHOYHOI 0
MeponpHusTH)

100-0a1s1bHAR IIsaTréa1ILHAR
cHCTeMAa cHuCcTEMA

Konnoxsuym JlaH TONHBIN, pa3BEepHYTHIA OTBET Ha MOCTABICHHBIN BONPOC (BOMPOCH), MOKa3aHa 5 6amnoB 5
COBOKYITHOCTH OCO3HaHHBIX 3HaHUH 00 00BEKTE, MPOSBIAIOMIAsiCS B CBOOOAHOM
ONEPUPOBAHUH MOHATUSAMH, YMEHUH BBIAECIUTH IPUUMHHO-CIICICTBEHHBIE CBA3H.
OOyyaromuiicst AEMOHCTPUPYET IITyOOKHE U MPOYHbIE 3HAHKS MaTepHaia 1o 3aJaHHbIM
BOIIPOCAaM, UCUEPIBIBAIOLIE U OCIIEN0BATENBHO, TPAMOTHO U JIOTHYECKU CTPOMHO €ro
n3jaraer

JlaH TONHBIN, pa3BEepHYTHIA OTBET Ha MOCTABICHHBIN BONPOC (BOMPOCHI), MOKa3aHa 4 Ganna 4
COBOKYITHOCTH OCO3HAHHBIX 3HaHUI 00 00bEKTe, OKAa3aTEILHO PACKPHITH OCHOBHBIE
MOJIO’KEHUS TUCLUIUINHEL, B OTBETE MPOCIIEKHUBAETCA YETKAsI CTPYKTYpa, JJOTHIECKast
MOCIIEA0BATENBHOCTD, OTPAYKAIOIAs CYIIIHOCTh PACKPBIBAEMBIX MTOHATUH, TEOPUH,
sapneHnid. OOyyaromuiicst TBEp0 3HAeT MaTepral 1o 3aAaHHBIM BOIPOCaM, TPaMOTHO H
MOCIIEAOBATENBHO €r0 U3J1araeT, HO JOMYCKAeT HECYIIECTBEHHbIE HETOUHOCTH B
OINpEICTICHUSX.

JlaH NOJHBIN, HO HETOCTATOYHO MOCJIEOBATEIbHBINA OTBET Ha MMOCTABICHHBINA BOIIPOC 3 Gamna 3
(BOIIPOCHI), HO TIPY 3TOM ITOKa3aHO YMEHHE BEIICIUTH TPUYUHHO-CIICJCTBEHHBIC CBSI3H.
OTBeT TOTUYCH U M3JIOKEH B TepMUHaX Hayku. OOyJaroluiics BliaJieeT 3HAHUSIMH TOJEKO
10 OCHOBHOMY MaTepHally, HO HE 3HAET OT/ACIbHBIX JIETaNICH 1 0COOCHHOCTEH, IOIMyCKaeT
HETOYHOCTH M UCIBITHIBACT 3aTPYAHCHUS C POPMYIUPOBKON ONpEACIICHHUIM.

JlaH HeTOIHBII OTBET, MPEACTABIISIIOIINN COOOH pa3po3HEHHbIE 3HAHUS IO TEME BOIPOCa 2 GayioB 2
C CyILIECTBEHHBIMH OIIMOKaMU B onpeneseHusx. [[pucyTcTByIoT ¢pparmeHTapHOCTS,
HEJIOTUYHOCTH U3JI0kKeHus. O0yJarloIuiicsi He 0CO3HAET CBA3b JAHHOTO HOHSITHS, TEOPHUH,
SBJICHUS C JPYTUMH O0BEKTaMH JUCHUIUIMHBL. OTCYTCTBYIOT BBIBOABI, KOHKPETH3ALUS U
JIOKa3aTeIbHOCTD U3J10KEeHNA. Pedb HerpaMoTHas. [[onoHUTENBHBIE U YTOUHSIOLIIE
BOINPOCHI IPENOAaBaTeIsl HE MPUBOIAT K KOPPEKIIMU OTBETa O0YYAIOLIETOCs HE TOIBKO Ha
MTOCTaBJIEHHBII BOIIPOC, HO M HA IPYTHE BOIPOCHI TEMBI.

He MOJIYy4YCHBI OTBETHI 110 0a30BBIM BOIpoCaM NJUCHUILIAHBI. 0 6ammoB
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HaunmeHnoBanne
OLIEHOYHOI'0 ITxanbl OneHHBAHASA
(ngigzj:::m_ Kputepun oneHuBanus
100-6annbHasS MaTudanabuas
OCHOMHOTO cucTeMa cucremMa
MeponpHsITH)
He npunuman y4yactust B KOJUIOKBUYME. 0 6amnos
Konrtponbhas padora 1 | Paborta BeinmonHeHa nomHOCThI0. HeT ommbok B 1ornyeckux paccyxaeHusx. BolmonneHs 5 6annos 5
BCe IyHKTHI 3a]jaHus. Bo3MOXXHO Hamu4ue oOHOW HETOUHOCTH WM OITUCKH, HE
SBIISIFOIIMECS CIEACTBUEM HE3HAHMS MIIM HEOHUMAaHUS y4eOHOTO MaTepHara.
OOyyaromuiicst ToKa3ai MOJHbI 00beM 3HAaHUH, YMEHUI B OCBOCHUH MPOHICHHBIX TEM U
MPUMEHEHHUE WX Ha MPAKTHKE.
PaboTa BeIIIOTHEHA TOJIHOCTHIO, HO JOMYIIEHA OJHA OLIMOKA UIIH ABAa-TPU HEJ0UYETA. 4 GamnoB 4
HonymieHs! 6oiee 01HON OIIMOKHY WK OoJiee IBYX-TPeX HEA0UETOB. 3 Gamos 3
PaboTa BeIIoTHEHA HE OTHOCTHIO. JomyeHs! rpyOble OMHOKH. 2 GayioB 2
PaboTa He BbInoNHEHA. 0 6amos
WnnuBuayanbHble Obyuatomuiicst JeMOHCTPUPYET IPAaMOTHOE PELLCHNE BCEX 3a]ad, HCIIOJIb30BaHUE 5 6annos 5
MPaKTUYECKUE 3aJaHNsl | IPAaBUIBHBIX METOAOB U ()OPMYIJI AJIsl pEILICHHS IPY HE3HAYNUTENBHBIX NOTPEIIHOCTSIX B
K J1a00paTOpHBIM KOJI¢ HaIllMCaHUsl POTPaMMBbI
pabotam [IponeMOHCTPUPOBAHO UCIONB30BAHIE NPABMIIBHBIX METOAOB U (hOPMYII IIPU PEILICHUH 4 GamnoB 4
3aJa4 NP1 HAIMYHUU CYIIECTBEHHBIX OIMOOK B | M3 HUX;
OOyuaromuiicst NCIIONB3yeT BEPHBIE METO/IBI PEIICHUS, HO IPAaBUJIbHBIC OTBETHI B 3 Gamos 3
OOJIBIIMHCTBE CiTyyaeB (B TOM YHCIIE W3-32 apU(PMETHUECKUX OIIMOOK) OTCYTCTBYIOT;
OO6yuaromumcst HCIOIb30BaHbl HEBEPHBIE METO/IBI PELICHUS, OTCYTCTBYIOT BEpHBIE 2 GayioB 2
OTBETHI.
PaboTa He BbInoNHEHA. 0 6amnos
TectupoBanus s 3a BBINMOTHEHNE KaKAO0TO TECTOBOTO 331aHUsI HCIIBITYEMOMY BBICTaBISIIOTCS Oayutbl. Tum 7 —9 Gamnos 5 85% -
3aIUTHI HCII0JIb3YeMOH IIKAJIbl OLeHNBAHNUS — MOPSIKOBas. 100%
nabopatopHbIX padoT | B 3aganusix ¢ BEIOOPOM HECKOIBKHX BEPHBIX OTBETOB, 3aJIJaHUAX HA YCTAHOBIICHHE 5 — 6 6amioB 4 65% -
MPaBUIBHON MOCIEAOBATEIBHOCTH, 3aJaHUAX HA YCTAHOBJICHHE COOTBETCTBUS, 3aJaHUSAX 84%
OTKPBITOH (POPMBI UCTIONIB3YIOT MOPSIKOBYIO MIKay. baibl BeIcTaBIAIOTCS HE 32 BCE 3 — 4 bay1oB 3 41% -
3aJjaHue, a 3a TOT WIK HHOM BHIOODP B KaXKIIOM 3aJaHUH. 64%
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1. KpurtepuaisHbie ypaBHEHUsI IOOOWS B THIPOTa30/IMHAMUKE .

2. MeTpoJiornveckie XapakTepUCTUKH CPEAICTB U3MEPEHHUSI.

3. AGCIUCCHI SKCIIEPUMEHTATBHBIX TOYCK:

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];

OpAMHATHL:

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 ykaxure ko3 Purnment koppensamun. OTBET OKPYTIIUTE O 3-TO 3HAKA ITOCIIC 3aIATOM.
OKk3aMeHaIMOHHBIH Ouiaer N 3

1. [ToTeHIOME TPIYECKIE CXEMBI I3MEPUTEITBHBIX MTPUOOPOB.
2. Meroppl onpefiesieHre Ko3(puleHTa Tenao0TIauu.

HaunmeHnoBanne
OLIEHOYHOI'0 Ilxanbl oneHnBaHUS
a
(KEE:HS::)HO_ Kputepun oneHuBanus
0 eHE'-IHOFO 100-6anabHas MaTudanabuas
" cucrema cucrema
MeponpHsITH)
3JIP Ne 1-2: 3apanus ¢ Beioopom otBeta 12 B. (0,5 6.), 3amanus Ha paboTy € MPOrpamMMOit 0 — 2 Gamos 2 40% n
—3B(106.). MeHee
3JIP Ne 3—4: 3apanus ¢ Beidopom orseta 12 B. (0,5 6.), 3aganus Ha paboTy C MpOrpaMMoi 40%
—3B.(106.)
3JIP Ne 5: 3amanus ¢ BeiOopom otBeta 12 B. (0,5 6.), 3ananus Ha paboTy ¢ mporpaMMoit
—28B.(106.+206.)
3JIP Ne 6-8: 3apanus Ha paboty ¢ nporpammoii — 3 B. (3 6.)
5.3. IIpomexyTouHas arTecTauus:
®opma ®opmupyemasi
. TunoBbie KOHTPOJIbHBIE 3aJAHUSI U HHBIE MATEPHAJIBI
MPOMEKYTOYHOM . KOMIIETEHIINS
JJIs1 IPOBEIeHNS MPOMEKYTOYHOH ATTECTAIMN:
aTTecTalHun
DK3aMeH 6 ceMecTp Jk3aMeHannoOHHBIH omaeT N 1 OIlK-1
B YCTHO¥ hopme 1o 1. OmmOKY 1 HEOTIPE/IETIEHHOCTH 9KCIIEPUMEHTA B TIETIOM. HJI-OlIK-1.1
Gueram ¢ 2. CTpYKTypa U3MEPUTEILHBIX IIPUOOPOB. HJ-OlIK-1.2
HPaRTHICCKAM 3. JMansl Matpumsl A=[310;789;011]uB=[123;01 1;2 3 4]. Pemute B octave MaTpuuHOe ypasHeHne AX = B. OIIK-3
KOMIIBIOTCPHBIM B oTBeT 3anuInKTE 3HAYCHHE ONPEIECTUTENS TTONYIEHHON MATPHUIBI X, OKPYIJIUB PE3YJIBTAT [0 OJHOTO 3HAKA MOCIIE AT-OlIK-3.4
3alaHueM 3AIISTOM TIK-1
JK3aMeHANIMOHHBII OuiieT N 2 WI-TIR-1.2
HJI-TTK-1.3
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3aIIsITOM.

3. Brranciure B octave 3Hadenne Boipaskenns (sin(0,33))2 + (cos(0,66))2. OTBeT OKpyTJIMTE A0 ABYX 3HAKOB IIOCTIE

5.4. Kpurepuu, mKanbl ONEHUBAHHS IPOMEKYTOUYHOM aTTeCTalluy Y4eOHOM JUCIIUITIIMHBI/ MO Ty JIS:

®opMa IPOMEeKYTOTHOMI
aTTecTanuu

HanMmeHOBaHHE OLICHOYHOI'O
cpeacTBa

Kputepun onennBanus

IMIxanael oeHUBAHUA

100-0anabHast IIsaTréa1ILHAR
cucTeEMAa cHuCcTEMA

OK3aMeH:

B yCTHOH (opMme 1o Omieram.
Pacnpenenenue 6amioB no Bonpocam
Ouera:

1-# Bonpoc: 0 — 106am0B

2-it Bonpoc: 0 — 10 6anos

3-ii Bompoc (3axaya): 0 — 10 6ammoB

OO0yuarommuiics:

—  JIEMOHCTPHPYET 3HAHUS, OTIHYAIOIIHECS TTyOHHOM 1
COJICPIKATEILHOCTHIO, TACT MOJHBIN MCUEPIBIBAIONIHIA OTBET, KaK HA
OCHOBHBIE BOIIPOCHI OWJIETA, TaK U HA JOMOTHUTEILHBIC,

—  cBOOOMHO BIaJiceT HAYYHBIMHU MOHITUSAMHE, BEACT TUAIIOT U BCTyIACT B
JIUCKYCCHIO;

—  CmocoOeH K MHTETpaIliy 3HAHWH 0 ONPE/ICICHHON TeME,
CTPYKTYPUPOBAHHUIO OTBETA, K AHAIU3Y MOJOKCHUHN CYIIECTBYIOIINX
TEOPHIA, HAMTPABJICHUH MO BOTIPOCY OHIIETA;

—  JIOTWYHO M JI0KAa3aTeJIbHO PAaCKPBIBACT MPOOJIEMY, TPEIOKEHHYIO B
ounere;

OTBeT HE COACPIKUT (PAKTUUCCKUX OMHOOK U XapPAKTEPU3YETCs TITyOUHOH,
MOJTHOTOM, YBEPEHHOCTBIO CY)KICHUMN, UILTIOCTPUPYETCS TPUMEPAMH, B TOM
4KCIIe U3 COOCTBEHHOM MPAKTHKH.

24 -30 dayuioB 5
3a4TEHO

OO0yyaromuiics:

—  MOKa3bIBAcT JOCTATOYHOE 3HAHUE yUEOHOTO MaTepHana, Ho IOMycKaeT
HECYIIIECTBCHHBIC (PAKTUICCKUE OIINOKH, KOTOPBIC CIIOCOOCH MCITPABUTh
CaMOCTOSITEIIbHO, OJ1aroiapsi HABOASAIIEMY BOTIPOCY;

—  HEJOCTATOYHO PacKphITa MPobieMa Mo OJJHOMY M3 BOIPOCOB OWIIeTa;
—  HEJOCTATOYHO JIOTHMYHO MOCTPOCHO H3JIOKEHHE BOMIPOCa;

B oTBeTe packprITO, B OCHOBHOM, COJICPKAHUE OUIIECTa, HMEIOTCSI
HETOYHOCTH MPH OTBETE HA JOMOJHUTEIBHBIC BOMPOCHI.

12 — 236amoB 4
3a4TEHO

OO0yyarommuiics:

—  TOKa3bIBaeT 3HaHUS PparMEeHTapHOTO XapakTepa, KOTOphIe
OTJIMYAIOTCS TIOBEPXHOCTHOCTHIO U MaJIOH COAEPKATEIbHOCTHIO, IOMyCKaeT
¢dakTHyecKue rpyoble OmnOKHY;

6 — 116am10B 3
3a4TEHO
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®opMa IPOMEKYTOTHOI
aTTecTanuu

HanMmeHOBaHHE OLICHOYHOI'O
cpeacTBa

Kputepun onennBanus

IMIxanael oeHUBAHUA

100-0anabHast
cucTeMa

IIsaTnéa1ILHAR
cCHCTEMA

—  HE MOXeT 000CHOBaTh 3aKOHOMEPHOCTH U IPUHITUIIBI, OOBSICHUTh
(hakThl, HAPYIICHA JIOTUKA U3TIOKEHUSI, OTCYTCTBYET OCMBICICHHOCTD
MPEJICTABIIEMOT0 MaTepHaa, MPeICTaBICHUS O MEKIIPSIMETHBIX CBSI35X
cia0kle.

ConeprkaHue Ouiera packphIToO cl1abo, HMEIOTCS HETOYHOCTH IIPU OTBETE
Ha OCHOBHBIC U JIOTIOJIHUTEIILHBIC BOIIPOCHI OMJIeTa, OTBET HOCUT
PEIPOTYKTUBHBIN XapakTep.

OOyuaroruiics, 0OHapy KUBACT CYIIESCTBECHHBIC MPOOEITBI B 3HAHUSIX
OCHOBHOTO yU4E0OHOT0 MarepHaa, OMyCKaeT MPUHIMITAATBHBIC OIIMOKA
MIPU OTBETE HA BOIPOCHL.

Ha Gonbiryro 4acTh JOTIOJTHUTEIEHBIX BOTIPOCOB TI0 COJICPKAHHIO dK3aMEHA
3aTPYAHSICTCS 1aTh OTBET WJIM HE AA€T BEPHBIX OTBETOB.

0 — 50ay10B

2
He 3auteno




5.5.
aTTECTaIlUN.
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CucreMa olleHMBaHUS Pe3yJIbTAaTOB TEKYILEr0 KOHTPOJISA U MPOMEKYTOUHON

OreHka 1o JUCHUIUIMHE BBICTABIIACTCS 00Y4aIOEMyCs C yUETOM Pe3ysIbTaTOB TEKYLIEH U

IIPOMEKYTOYHOM aTTECTALUU.

®dopMa KOHTPOJIsI

100-0a,11bHAs CHCTEMA

IIaTnéanabLHag cucreMa

Texkymui KOHTPOJIb:

- Konnokxsuym 0 — 5 6amnoB 2-5
- Konrponbnas pabora Nel 0 — 5 6amnoB 2-5
- BeinonHeHne MHANBUAYATBHBIX 0 — 3 OaimtoB 2-5
3agaHui JabopaTtopHoi padboTsl Nel

- BrlnmonHeHNe HHANBU Ty ATTbHBIX 0 — 3 6amnoB 2-5
3agaHui JabopaTopHol padoTsl Ne2

Tectuposanue 3JIP Nel-2 0 —9 6amnoB 2-5
- BeinonHeHne UHANBUAYATBHBIX 0 — 3 OaimtoB 2-5
3agaHui JabopaTopHOi padoThl Ne3

- BeinonHeHue UHAUBUAYATBHBIX 0 — 3 OaimtoB 2-5
3agaHui JabopaTopHoi padoTsl Ned

Tectuposanue 3JIP Ne3-4 0 —9 6amnoB 2-5
Brinonnenue HHAUBUTy aIbHBIX 0 — 3 OaytoB 2-5
3agaHui JabopaTopHOi padoThl NS

Tectuposanue 3JIP Ne5 0 —9 6amnoB 2-5
Brinonnenue HHAUBUTy aIbHBIX 0 — 3 OaimtoB 2-5
3agaHui JabopaTopHo padboTsl Neb

Brinonnenue HHAUBUTy AIbHBIX 0 — 3 OaymioB 2-5
3agaHui JabopaTopHoi padoTsl Ne7

Brinonnenue HHAUBUTy aIbHBIX 0 — 3 OaytoB 2-5
3agaHui 1abopaTopHoi paboTs! Ne8

Tectuposanue 3JIP Ne6-8 0 —9 6amnoB 2-5
[IpoMexyTouHas arrecTanus 0 — 30 GaytoB OTIIMYHO

9K3aMEH XOpOILO

Hroro 3a cemecTp 0 — 100 6ammoB YIOBIIETBOPUTEIHLHO
9K3aMEH HEYJOBJIETBOPUTEIHHO

[Tomy4yeHHBIH COBOKYITHBIN pe3yibTaT KOHBEPTHUPYETCS B MATHOAIIBHYIO CUCTEMY OLIEHOK B

COOTBETCTBUH C TAOIULIEH:

100-6an1bHasA cucTeMa NATHOAJIBHASA CHCTEMA |
IK3aMeH
OTJINYHO
85 — 1000a10B
XOpOILO
65 — 846annoB p
OBJICTBOPUTEIHHO
41-64 6annos A p
0 —406amo0B HEYJIOBJIETBOPUTEIBHO

6. OBPA3OBATEJIBHBIE TEXHOJIOI'MH

Peanmzanuss  nporpammel

CIIEIYIOIIUX 00pa30BaTEIbHBIX TEXHOIOTH:

IpelycMaTpUBaeT HCIIOJIB30BAaHHE B Mpolecce OO0ydeHus
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— MpoOIeMHAs JICKITUS;

- pa3b0p KOHKPETHBIX CUTYaLUH;

- MperoiaBaHue JUCUUILUIMHBI B (hOpME KYpPCOB, COCTABICHHBIX Ha OCHOBE PE3yJIbTaTOB
HAYYHBIX UCCIIEJIOBAHUI, B TOM YHUCIIE C YUYETOM PErHOHAIBHBIX OCOOCHHOCTEH MpOoecCHOHATBbHON
JesITeIbHOCTH BBIITYCKHUKOB U MOTPEeOHOCTEN paboTonaTeneii;

— MOUCK U 00paboTKa MH(POPMAIIUH C UCTIONb30BaHUEM ceTH VHTepHeT;

- WCIOJIb30BAHNE HA JIGKLMOHHBIX 3aHATUSAX BUEOMATEPHATIOB U HATJIAIHBIX TOCOOUH;

— o0yuyeHHe B COTPYAHUYECTBE (KOMaH/HAsl, TPYNHIOBas paboTa).

7. INPAKTUYECKASA HIOAI'OTOBKA

[TpakTHyeckas MOArOTOBKA B PaMKax y4eOHOH AMCUUIUIMHBI pealln3yeTcs MpH MPOBEACHUN
MPAKTUYECKUX 3aHATHI, 1a00paTOpHBIX paboT, MpelyCMaTPUBAIOIINX YYacTHE OOyYaroIUXCs B
BBITIOJTHEHUU OT/ACJIBHBIX 3JIEMEHTOB palboT, CBA3AaHHBIX € Oyayuieid mpodeccroHaIbHON
JESITEIIbHOCTBIO.

8. OPTAHU3ALIUA OBPA3OBATEJIBHOI'O ITPOUHECCA JJIA JIMI C
OI'PAHUYEHHBIMUA BO3MOKHOCTSAMMU 31O0POBbs

[Ipy oOy4yeHMH ULl C OrPAaHUYEHHBIMH BO3MOXKHOCTSMHU 3/I0pOBbSI U HHBAIUI0B
UCIONIB3YIOTCS TIOJIXO/IbI, CIOCOOCTBYIONINE CO3MaHUI0 Oe30aphepHOil 00pa3oBaTeNbHONU CpPEIIbI:
TexHosoruu auddepeHunan 1 UHIUBUAYAIBHOTO OOyYEHHUS, IPUMEHEHHUE COOTBETCTBYIOIUX
METOAMK MO0 paboTe ¢ WHBAJIUAAMH, HCIOJIB30BAHUE CPEACTB JAUCTAHIIMOHHOTO OOLICHHMS,
IIPOBE/ICHUE JOTOJIHUTEIBHBIX UHAWBUAYAIbHBIX KOHCYJIBTAIMH 10 U3yYaeMbIM TEOPETUUYECKUM
BOIPOCAaM M NPAKTUUYECKUM 3aHATHUSAM, OKa3aHUE IMOMOIIM IMPH MOJIrOTOBKE K MPOMEXYTOYHOU
aTTeCTalllu.

[Tpu HeoOXxomumocTH pabodas mporpamMma AMCLUUIUIMHBL MOXET OBITh alalTHPOBaHA JIJIs
obecrieyeHus: 06pa3z0BaTEIbHOTO MPOIIECca JIULIAM C OTPaHUYEHHBIMU BO3MOXKHOCTSIMH 3710POBBS, B
TOM YHCJI€ I JUCTAaHIIMOHHOTO O0YYEeHHUS.

YyeOHbIE W KOHTPOJBHO-U3MEPUTENIbHBIE MaTepUalbl NPEACTaBIAIOTCS B (opmax,
JTOCTYIHBIX JUIS U3YyYEHUs CTYJIEHTaMU C OCOOBIMU 00pa30BaTEIbHBIMH MOTPEOHOCTAMHU C yUETOM
HO30JI0TMYECKUX TPYIII HHBAJIHU/IOB:

JUis TMOATOTOBKM K OTBETY Ha NPAKTUYECKOM 3aHATHH, CTYAEHTaM C OTPAaHUYECHHBIMU
BO3MOKHOCTSIMH 3/I0pPOBBSI CpeZIHEE BpEeMs YBEJIIMYMBACTCS M0 CPABHEHHUIO CO CPEJHHM BPEMEHEM
MOJTOTOBKH OOBIYHOTO CTY/ICHTA.

JUIsl CTyIeHTOB C MHBAJIMIHOCTHIO HJITU C OTPaHUYEHHBIMU BO3MOKHOCTSIMU 3/10pOBBs (popma
IIPOBE/ICHUS TEKYILEH U POMEXYTOYHON aTTECTAllMU YCTaHABIMBAETCS C YIETOM WHAUBUYaTbHBIX
NCUXO(PHU3HUUECKUX OCOOCHHOCTEH (YyCTHO, MMChMEHHO Ha Oymare, MUCbMEHHO Ha KOMIIBIOTEpPE, B
¢dbopme TeCTUPOBAHUS U T.I1.).

[TpomesxyTouHasi aTTecTalys MO AUCLUIUIMHE MOXET MPOBOAUTHCS B HECKOJIBKO ATAIlOB B
¢dopme pyOEKHOTO KOHTPOJI MO 3aBEpIICHUIO M3YUYECHHS OTACIBbHBIX TeM IUCHMIUIMHBL [lpu
HEOOXOIMMOCTH CTYJCHTY IMPEIOCTaBISAETCS JOMOJHUTEIbHOE BpEMsl Ui MOATOTOBKM OTBETa Ha
3a4yeTe WK SK3aMEHE.

JUis ocyIiecTBICHUSI MPOLEAyp TEKYIIEro KOHTPOJS YCIEBAEMOCTH M MPOMEXYTOYHOU
aTTeCTallud OOYYaIOUIUXCS CO3JAI0TCA, IMPH HEOoO0XOAUMOCTH, (OHIBI OLEHOYHBIX CPEJCTB,
aJlalITUPOBAHHBIE JUIS JIUI] C OTPAaHMYEHHBIMH BO3MO>KHOCTSIMU 3/I0POBbSI M TTO3BOJISIOLINE OLICHUTh
JOCTIDKEHHE MMHU 3alUIAHUPOBAHHBIX B OCHOBHOM 00pa3oBaTelbHOM NporpaMme pe3ysbTaToB
o0y4YeHHs U YpOBEHb C(POPMHUPOBAHHOCTH BCEX KOMIIETEHIUH, 3asBJIEHHBIX B 00pa30BaTeIbHOU
porpamMme.



23
9. MATEPHUAJIBHO-TEXHUYECKOE OBECIIEYEHME JIJUCHUIIJIMHBI

XapaKkTepuCcTUKa MaTepHaJIbHO-TEXHUYECKOTO 00ECeUeHHs JUCHUUIUIMHBI COCTaBISIETCS B
cootBercTBUM ¢ TpeboBanusiMu PI'OC BO.

MarepuanbHO-TEXHHUECKOE 00ecreueHue AUCIUILIUHBI IPU 00yYEHUH C MCIIOIb30BaHUEM
TPaIUIIMOHHBIX TEXHOJIOTHI 00yUeHHS.

HaunmeHoBaHue y4eOHBIX ayIUTOPMHIA,
JIa0opaTopuii, MacTepCKUX, ONOJIHOTEK,
CIIOPT32J10B, MIOMEIIeHHii 1151 XPaHeHUs U
NpopHIAKTHIECKOT0 00CTYKHBAHUS
y4e0HOro 000pyA0BAHHUS H T.II.

119071, r. MockBa, lonckas yauua, 1oM 39, crpoenue 4

OcHaleHHOCTh Y4eOHBIX ayTUTOPHIA, T1adopaTopuii,
MAaCTEPCKHX, OM0JINO0TEK, CIOPTHBHBIX 32108, MOMeIIeHUIH
AJIS XpaHeHus1 ¥ NPOGHIAKTHIECKOT0 00CTyKUBAHUS
y4e0HOro 000pyA0BaHHUS H T.II.

ayJUTOPHUH IJIs1 IPOBEACHUS 3aHATHH KOMILJIEKT yueOHoi mebenu,

JIEKIIMOHHOT'O THIIA TEXHUYECKUE CPEICTBA O0YUCHUS, CITyKaIHe IS
MpeAcTaBIeHUs yaeOHOU HHPOpMaIK OONBLION
ayJUTOPHUH:

— HOYTOYK;

— TPOEKTOp,

— DJKpaH,

— MapKepHas I0cKa

ayJUTOPHUH IJIs1 IPOBEACHUS 3aHATHH KOMILIEKT yueOHoii mebenu,

CEeMHUHApPCKOTO THIIA, TPYMIIOBBIX U TEXHUYECKUE CPEICTBA O0YUCHUS, CITyKaIHe IS

WHIWBUAYAITBHBIX KOHCYIbTALUH, MpeACTaBIeHUs yaeOHOU HHPOpMAaIUK OONBLION

TEKYILEro KOHTPOJIS U MPOMEKYTOUHON ayJIUTOPHUH:

aTTeCTaluu — HOYTOYK,

— TPOEKTOp,

— MapKkepHasd J0CKa,

- Ha60pBI ACMOHCTPALIMOHHOTO 060py,Z[OBaHI/I$I n yqe6H0—
HarjsiJHbIX HOCO6I/II>1, O6CCH€‘{I/IBaIOH_II/IX TEMAaTHYCCKHEC
HUITIOCTpalun, COOTBETCTBYIOMIIUC pa6oqei/’1 nporpamme

JUCLUILTUHBL.

ayJUTOPHUH IJIsl IPOBEACHUS KOMILJIEKT yueOHoii mebenu,

71a00paTOPHBIX 3aHATHMA, TPYIIIOBBIX U TEXHUYECKUE CPEJCTBA OOYUCHUS, CITyKaIHe ISt

WHIWBUAYaATBHBIX KOHCYIbTalUH MpeAcTaBIeHUs yaeOHOH nHPOpMaK OONBLION
ayJIUTOPHH:

- akpaH nepeHocHoil ClassicSolutionLibra 180x180, -
npoektop BenQMX511 9H.J3R77.33
O6opynoBanus (CTeHIBI) AJ1s1 TPOBEACHUS TaOOPAaTOPHBIX
pabot mo bX]I u Dxonorun
119071, 2. Mockea, Manwiii Kanyscckuii nepeynok, oom 2, cmpoetnue 6
YUTAIBHBIN 3aJ1 ONOTMOTEKH: KOMITbIOTEPHAs TEXHUKA,;
MOJKITIOUCHHE K ceTH «HTepHeT»

TexHonorumueckoe  oOecrmeueHUe  peajau3alud  MPOTpaMMbl  OCYIIECTBISACTCS  C
UCIOJIb30BAHUEM  DJIEMEHTOB  DJIEKTPOHHOM  MH(OPMAIIMOHHO-00pa30BaTENbHONH  CPEIbI
YHUBEPCUTETA.
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10. YYEBHO-METOJIUYECKOE U HH®OPMAIIMOHHOE OBECIIEYEHUE YYEFHOU JUCHUILIAHBI

KonnuectBo
No Bia winanus I'on Agpec caiita IbC IK3eMILTSIPOB B
ABTOP(BI) HanMeHoBaHue uznanusi (yueOHuk, YII, HN3naTesibeTBO
n/m MIT H3IaHUA WIN 3JIEKTPOHHOTO pecypca oubIHoTeKe
u 1p.) YHuBepcurera
10.1 OcHoBHas nHUTEpaTypa, B TOM YHCIE IEKTPOHHBIE N3TaHUS
1 f PII/I 'I_JIIa };II;B;HX]E OCHOBBI HHKEHEPHOTO VYuebnoe LI PUOP : HUL] 2023 https://znanium.com/catalog/docu
' jBaCHnLéB o SKCIEPUMEHTA. rocooue NHOPA-M ment?id=427796
Martemarnyeckoe Munck : Hooe .
) . https://znanium.com/catalog/docu
2 B.II. Tapacux MOJEIMPOBAHUE TEXHUUECKUX Y4eOHuk 3HaHue; Mockaa : 2022 9i 1
R VHOPA-M ment?id=422940
Ilenx, X. pex. H. Teopusa nHKEeHEPHOTO
3 II. bycnenko. -, p p YueOHHuK M.: Mup 1972 20
SKCHEpUMEHTA
Ilep. c anrm.
A 1O. Koznos, . . .
4 B.C. Mxuraps, CTaTHCTUYECKHAH aHaIIn3 vII M.: UHOPA-M 2022 https.//znamurp.com/catalog/docu
B.®. [nmos naHHbIX B MS Excel ment?id=399560
5 E. P. Anekcees, O. Beenenue B Octave mis Kira 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 U31aHUS
MeTtoabl MaTEMaTUUECKOU YyebHoe M.: MI'VIT 2010 5
1 Yepuoycosa, H. B. | o6paboTku pe3ynsTaTos nocobue
9KCHEPUMEHTAIBHBIX JaHHBIX
Mertonbr 00paboTKH VYuebnoe HoBocubupck 1981 5
2 Jloos I'. C. Pa3HOTHITHBIX nocobue Hayxa
9KCHEPUMEHTAIBHBIX JaHHBIX
EJL denorosa HNudopmanmuonHsie VYuebnoe Mocksa : DOPYM 2021 https://znanium.com/catalog/docu
3 el ’ TEXHOJIOTHH B HAYKE U rocooue : UIHOPA-M ment?id=377512

A.A. ®enoros

o0pa3oBaHUHU
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10.3 Metoauyeckue Matepuansl (YKa3aHusl, peKOMEHJALKH 110 OCBOSHHIO AUCHUILTHHEI aBTopoB PI'Y nm. A. H. Kockirnna)

1 EIOpI/IH MIJ;I&j [paktukym. Teopus u vii M.: BIEOY BO 20
opoauHa £.L. fpaictixa «PT'Y M. A H. 2021
9KCIEPUMEHTAIILHBIX
o Kocebiruna»
HCCJIEIOBAHUH.
Tropun M.IL., Teopus u mpakTHKa Vil M.: ®I'bOY BO 20
2 Bopoauna E.C. 9KCIIEPUMEHTA. «PT'Y mm. A.H. 2021
Kockiruna»
EIopI/IH MIJ;I&j Teopus u mpakTHKa vii M. ®TEOY BO 20
3 oponuHa E.C. OKCMIEPUMEHTANBHBIX «PTY . A H. 2022
uccnenoanuil. [IpakTuxym.
Kocekiruna»
YacTs I1
PaspaboTka mopeneit
A. C. benoycos, B. Metonndeckue .
4 1. Kypun TEI1000MeHa B MPOTOYHBIX - M..MI'VAT 2016 20
TEXHOJIOTHUYECKHX ammapaTax
B. B. UBanos, A. MopenupoBaHue ¢ OMOIIBIO ICKTDOHHOE
5 B. ®upcos, A. H. MATLAB [OnexTpoHHBII P M.MI'VAT 2016 20
yaebHoe nocobue
Hosukos pecypc]
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11. HWHPOPMAILMNOHHOE OBECIIEYEHUE YYEBHOI'O IPOLECCA

Pecypcsl anekTponHo# 6MOIMOTEKH, HHPOPMALIMOHHO-CIIPABOYHBIE CUCTEMBI U

npodeccruoHanbHbIe Oa3bl TaHHBIX:

Ne mm | DyeKTPOHHBIE yUeOHbIe H3aHUS, JIEKTPOHHbIE 00pa30BaTe/IbHbIE PECYPChI
1. «Znanium.com» Hay4HO-U3JaTelIbCcKoro Hentpa «Mudpa-M»
http://znanium.com/
2. Onexrponnsle u3ganus «PI'Y um. A.H. Kocsirnna» na mnargopme 3bC «Znanium.comy
http://znanium.com/
3. «9BC IOPAUT»www.biblio-online.ru
4. O mpenocraBieHuu A0CTyNa K nHpopManMoHHO-aHanuTuieckoil cucteme SCIENCE
INDEX (BKJItOU€HHOTO B Hay4YHBIN HHPOPMAIIMOHHBIN pecypc elibrary.ru)
https://www.elibrary.ru/
5. OBC «Jlanby http://www.e.lanbook.com/
6. 00O «HanuonaneHas snekrponHas 6ubnuoreka» (HOB) http://H36.pd/
JoroBop Ne 101/H35/0486 — mot 21.09.2018 T.
7. Hayunas snexkrponnas 6ubnanorexka eLIBRARY.RU http://www.elibrary.ru/
JIunensnonnoe cormamenne Ne 8076 ot 20.02.2013 r.
8. HSHMKOH http://www.neicon.ru/ Cormnamenne NeJ[C-884-2013 o118.10.2013r
IIpodeccnonaibubie 6a3bl JAHHBIX, HHPOPMALHOHHBIE CIIPABOYHBIE CHCTEMBbI
1. «Polpred.com O630p CMW» http://www.polpred.com
Cornamenue Ne 2014 ot 29.10.2016 1.
2. |Scopus http://www. Scopus.com/
Cy6nunensuonnsiii JloroBop Ne Scopus /917 ot 09.01.2018 1.
3. [«SpringerNature»
http://www.springernature.com/gp/librarians
[Tnardopma Springer Link: https://rd.springer.com/
[Tnardopma Nature: https://www.nature.com/
bazanannbix Springer Materials: http://materials.springer.com/
baszanannbix Springer Protocols: http://www.springerprotocols.com/
basza manaeix zbMath: https://zbmath.org/
basza manasix Nano: http://nano.nature.com/
CyOauuen3uonnslii foroBopNe Springer/41 ot 25 nexabpst 2017 .
4. http://arxiv.org — 6a3a JaHHBIX MOJHOTEKCTOBBIX AJIEKTPOHHBIX MyOIMKALWP HAYYHBIX CTaTe MO
¢du3uKe, MaTeMaTHKe, HHPOpPMaTHKE
5. http://www.garant.ru/ - CrpaBouHo-nipaBoBasi cucreMa (CIIC)«["apaHT», KOMILIEKCHAasT TpaBOBas
ojIep>KKa MoJib30BarTeliel no 3akoHoaaTenbeTBy Poccuiickoit @enepanuu
6. http://www.gks.ru/wps/wcm/connect/rosstat_main/rosstat/ru/statistics/databases/ -6a3b1 TaHHBIX Ha

Ennnom Muteprer-noprane Poccrara
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11.2. IlepeueHb nmporpaMMHOro o0ecreueHus

PexBU3UTHI NOATBEPKIAAOIIETO

Nen/m | IIporpamMmHoe oGecnieyenue
nokyMeHTa/CB000THO pacpocTpaHsIeMoe

1. Windows 10 Pro, MS Office 2019 KOHTpakT Ne 18-0A-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 18-0A-44-19 ot 20.05.2019
4. NeuroSolutions KOHTpakT Ne 18-0A-44-19 ot 20.05.2019
5. Wolfram Mathematica KOHTpakT Ne 18-0A-44-19 ot 20.05.2019
6. Microsoft Visual Studio KOHTpakT Ne 18-0A-44-19 ot 20.05.2019
7. Core]DRAW Graphics Suite 2018 KOHTpakT Ne 18-0A-44-19 ot 20.05.2019
8. Mathcad KOHTpakT Ne 18-0A-44-19 ot 20.05.2019
9. Matlab+Simulink KOHTpakT Ne 18-0A-44-19 ot 20.05.2019.
10. Adobe Creative Cloud 2018 all Apps (Photoshop, KOHTpakT Ne 18-0A-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 mip.)
11. SolidWorks KOHTpakT Ne 18-0A-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 18-0A-44-19 ot 20.05.2019
15. Pinnacle Studio 18 Ultimate KOHTpakT Ne 18-0A-44-19 ot 20.05.2019
16. KOMIITAC-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-OHUHAHCH KOHTpakT Ne 17-0A-44-19 ot 14.05.2019
19. Anst-MHBecT KOHTpakT Ne 17-0A-44-19 ot 14.05.2019
20. [Tporpamma ayst noarotoBku TectoB Indigo KOHTpakT Ne 17-0A-44-19 ot 14.05.2019
21. Juanor 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 60-0A-44-21 ot 10.12.2021

Multiple Platforms Multi European Languages

Enterprise Licensing Subscription New
24. Mathcad Education - University Edition Subscription KOHTpakT Ne 60-0A-44-21 ot 10.12.2021
25. Core]DRAW Graphics Suite 2021 Education License KOHTpakT Ne 60-0A-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 60-0A-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 60-0A-44-21 ot 10.12.2021
30. LibreOffice GNU Lesser General Public License CBo0o0/1HO pacipocTpaHsieMoe
31. ScilabCeCILL (cBo6omnas, coBmectumas ¢ GNU GPL | CBobomHO pacmpocTpaHseMoe

v2)
32. Linux Ubuntu GNU GPL CBo0o0/1HO pacipocTpaHsieMoe
33. FDS-SMV free and open-source software CB00OOIHO pacTpocTpaHsIeMOe
34. AnyLogic Personal Learning Edition CBo0o0/1HO pacipocTpaHsieMoe
35. Helyx-OS GNU General Public License CBo0o0/1HO pacipocTpaHsieMoe
36. OpenFoam v.4.0 GNU General Public License CB00OOIHO pacTpocTpaHsIeMOe
37. DraftSight 2018 SP3 AproHoMHast GecraTHas CBOOOIHO pacTpoCTpaHsIeMOe

JIUIEH3US
38. GNU Octave GNU General Public License CBo0o/1HO pacipocTpaHsieMoe
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JIUCT YUYETA OBHOBJIEHUM PABOYEM [TIPOI'PAMMBIYYEBHOM
JTUCHUTIIINHBI

B pabouyro mnporpamMmy yueOHOH JUCHMIUIMHBI BHECEHbI W3MEHEHMS/OOHOBIICHUS U
YTBEPIKJCHBI Ha 3acelaHuM Kadeapbl:

Ne rox XapakTep H3MeHeHUi/00HOBJIeHUH HOMeEp NPOTOKOJIA
00HOBJICHHS € YKa3aHHeM pa3jesia H 1aTa 3aceJaHusl

PII X Kaeapsl




