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1. O0mue MoJI0KeHu

1.1. leau u 3aa44 TUCHUILJIMHBI

Llenu: @opmupoBanue nMpoheCCHOHANbHBIX 3HAHNH, YMEHUI 1 HABBIKOB B 00JIACTH MOJICIIUPOBAHHUS
OMOTEXHOJIOTHYECKUX IPOLIECCOB, YCBOCHUE METOANYECKUX OCHOB pacuéTa KUHETHYECKHUX,
MacCOOOMEHHBIX U TUAPOJMHAMUYECKUX IapaMeTPOB MPOLECCOB OMOTEXHOIOTHH.

3anauu:

- U3YYCHHE METOJI0B MOJICTTMPOBAHMS OMOTEXHOJIOTHYECKUX MTPOIIECCOB;

- U3yYECHHE MAaTEeMAaTUYECKUX MO/JIeNIell OMOTEXHOIOTHYECKHX POIIECCOB;

- U3y4YEHHE OIX0J0B K MacCIITaOMpOBaHHIO OMOPEaKTOPOB;

- U3y4YEHHE MAaTEeMaTUYECKOr0 ONMUCAHUS KHHETUKH OHMOIIPOLIECCOB;

- U3yYeHHE MaTeMaTHYECKOT0 OIMCAaHMsI MAaCCONIEPEHOCa U THAPOJUHAMUKHI B OMOPEaKTopax;

- (hopMHpOBaHUE YMEHUS COCTABIIATH MPOCTEHIIINE MaTEMAaTHUECKIE MOJIENIN OMOTEXHOIOTHYECKIX
MPOIIECCOB;

- (hopmMupoBaHTE HABBIKOB HAXOXKIICHUS PEIICHUS MAaTEMATHISCKIX MOJIEIe OMOTEXHOIOTHIECKIX
MPOLIECCOB.

1.2. U3yuaemblie 00bEKTHI U CIUTNLINHbBI

- METOABI MATEMATHYCCKOI'O OIMMCAaHUA OMOTEXHOJIOTHYECKHAX IIPOLECCOB;
- MaTEMAaTUYCCKUEC MOACIIN OHMOTEXHOJOTHYECKUX mpoueccoB

1.3. Bxoauslie TpedoBaHus

|He IPEyCMOTPEHBI

2. [Inanupyemble pe3yJibTaThl 00y4eHUsI MO AUCUHUILIMHE

WHankaTop J0CTHKEHHS

KOMITETEHIINH, C KOTOPBIM Cpencraa
COOTHECEHBI IJIAaHUPyeMbIe OLICHKH

pe3yIbTaThl 00ydeHUs

[Tnanupyemsbie pe3yabTaThl
o0yueHus Mo AUCUUIUINHE
(3HaTh, yMETb, BIA/IETh)

Wanexc

Kommerennus
WHIUKaTOpa




IInanupyemsele pe3ynbTaTsl

Nupukatop nOCTHKEHUS

K Wnpeke 6 KOMIIETEHLIUH, C KOTOPBIM CpenctBa
OMIETCHIMA HHIUKATOpa OOYHUCHHA TO AUCLHILIIMHE | 06 ryeceHpl MIAHAPYEMbIC OLICHKH
(3HaTh, yMeTh, BIAJICTS) pe3ybTaThl 00y4eHUs
[1K-2.4 NJI-111K-2.4 |3naer: 3HaeT MeToAbl uccienoBanud [[{udpdepenunp

- IIPUHIIUIIBI COCTABIICHUS
TEXHOJIOTUYECKHUX PACUYETOB
[PH MPOSKTUPOBAHUN HOBBIX
WU MOJISpHU3aIAN
CYIIECTBYIOIIUX
MIPOU3BOJICTB U
MTPON3BOICTBEHHBIX
Y9aCTKOB OpTaHU3allui JIJIs
MIPOU3BOJICTBA
OMOTEXHOJIOTHUECKON
MPOAYKIIMHU JJIs TUIEBOM
MPOMBIIIUICHHOCTH;

- METOJIbl MaTEMaTHYECKOTO
MO/ICITHPOBAHHUS
TEXHOJIOTHYECKUX
MPOIIECCOB MPOU3BOJICTBA
OMOTEXHOJIOTHUECKON
NPOAYKIIUHU IS TTHIEBOM
[POMBILIIEHHOCTH Ha 0aze
CTaHJIAPTHBIX TTAKETOB
MPUKIIATHBIX TPOTPAMM;

- MIOKa3aTeiu

A dheKkTUBHOCTH
TEXHOJIOTHYECKHUX
MPOIIECCOB MTPOU3BOJICTBA
OMOTEXHOJIOTHUECKON
MPOAYKIIMU JJIs TUIEBOM
MPOMBIITUICHHOCTH.

CBOICTB
[PO/IOBOJIBCTBEHHOTO CHIPHS,
MUILIEBBIX MAKPO- U
MUKPOHHIPEAUEHTOB,
TEXHOJIOTMYECKHUX T0OaBOK U
YIy4IIATENEH,
BBITOJTHAIOIINX
TEXHOJOrHn4eckne (GyHKIUH;
[IPUHIUIIOB COCTABJICHUS
TEXHOJOTHYECKHX PaCueTOB
[PU TIPOCKTUPOBAHUU HOBBIX
WA MOJCPHHU3ALINN
CYLIECTBYIOILINX IPOU3BOJICTB
1 TIPOW3BOICTBEHHBIX
Y4aCTKOB OpTraHU3alui JUIs
[IPOM3BO/ICTBA
OMOTEXHOJIIOTUIECKON
[POTYKIMH IS TTUIIEBOM
[POMBIIIJICHHOCTH; METOIbI
MaTeMaTHYECKOTro
MOJICITUPOBAHUS
TEXHOJIOTMYECKHX MPOLECCOB
[IPOM3BOJICTBA
OMOTEXHOJIIOTUIECKON
[POIYKIMH JJIs ITAIIEBOH
MMPOMBILIUIEHHOCTH Ha 0aze
CTaHJAPTHBIX ITAKETOB
MPUKIIATHBIX TPOTPAMM;
COCTaBa MPOHU3BOJICTBEHHBIX U
HETMPOU3BOICTBEHHBIX 3aTpaT
EUCTBYIOIUX U
MOJICPHU3UPYEMBIX
[IPOM3BOJICTB
OMOTEXHOJIOTUYECKOU
MPOIYKIMH JJIs ITUIIEBOI
[POMBIILIICHHOCTH;
rmokazatesiv 3PHEKTUBHOCTH
TEXHOJIOTMYECKHX IPOIECCOB
[IPOM3BOJICTBA
OMOTEXHOJIIOTHIECKON
MPOTYKIMH JJIS TTAIIEBOM
[IPOMBIILJICHHOCTH;
MoKa3aTeinu
MaTeHTOCIOCOOHOCTH
TEXHUYECKOTO YPOBHS HOBBIX
TEXHOJIOTMYECKHUX PEIICHHIH,
TEXHOJIOTHI ¥ HOBBIX BUIOB
OMOTEXHOJIIOTUIECKON
[IPOTYKIMH JJIS TTAIIEBOM
[IPOMBIIIJICHHOCTH C TIEITBIO

OBAHHBII 3a4YET




Kommerenmnus

Munexc
WHIUKATOpa

[TmarnpyemsbIe pe3yabTaThl
o0ydeHus 0 TUCIUTUTHHE
(3HaTh, yMETh, BIIAJICTh)

Nupukatop nOCTHKEHUS
KOMIETEHIUU, C KOTOPBIM
COOTHECEHBI TNIAHUPYEMbIC

pe3ynbTaThl O0y4YCHUS

CpenctBa
OLICHKHU

odopmIteHus 3aSBOK Ha
H300PETCHUS U
IIPOMBIIIJICHHBIC o6pa3um n
IMaTCHTHBIX JOKYMCHTOB I10
pe3yabTaTtam pa3paboTKH;

[1K-2.4

N/-211K-2.4

YMeerT:

- UCIIOJIE30BaTh
MPAKTHYECKUE HABBIKU B
OpTraHM3AINU U YIIPABICHUN
Hay4JHO-
HCCIIEN0BATENLCKUMH 1
MIPOU3BOJICTBECHHO-
TEXHOJIOTHYECKUMU
paboTamu, B TOM YHCIIE IPU
MPOBEJACHUH SKCIICPUMEHTOB
B 00J1aCTH TIPOTPECCUBHBIX
OMOTEXHOJIOTHH U
MMPOM3BOJICTBA
MEePCIIEKTUBHOMN
OMOTEXHOJOTHYECKOM
NPOAYKIIHUHU JJIS TTHIIEBOM
[TPOMBIIIICHHOCTH;

- pa3pabaThiBaTh
MaTeMaTHYECKHUE MOIEIIN
IUIA KCCIIE0BAHUSA 1
ONITUMU3AIINH TTAPAMETPOB
TEXHOJIOTHYECKOI0
mpoliecca MPOU3BOJICTBA U
VIIy4IICHHUS KauyecTBa
OMOTEXHOJOTrNYECKOM
MPOAYKIIMU JJIs1 TUIEBOM
MIPOMBIIIUICHHOCTH;

- IPUMECHSATH
CTaTUCTUYECKHUE METOIBI
00paboTku
DKCIIEPUMCEHTATbHBIX
TAHHBIX TS aHAJIN3a
TEXHOJIOTHYECKUX
MPOIIECCOB

IIPU TIPOU3BOJICTBE
OMOTEXHOJIIOrHYECKOM
MPOIYKIIMA JJIs1 TUIIEBOI
MTPOMBIIIUIEHHOCTH.

'YMeeT UCIOIb30BaTh
MPaKTUYECKUE HABBIKH B
OpraHM3AINY U YIIPABICHUN
Hay4YHO-HCCIICIOBATEIIHCKUMHU
Y TIPOM3BOJICTBEHHO-
TEXHOJOTHYECKUMH
paboTaMu, B TOM YHCIIE TIPH
[MPOBEICHUH SKCTIICPUMEHTOB
B 00J1aCTH IPOIPECCUBHBIX
OMOTEXHOJIOTHIl
[MPOU3BOJICTBA
[EePCIIEKTUBHOMN
OMOTEXHOJIOTHIECKOU
MPOIYKIIMA JJIs1 TUIIEBOI
[MPOMBIIIUICHHOCTH;
[MPOBOJIUTH UCCIICTOBAHUS
CBOICTB
[POJIOBOJILCTBEHHOTO CHIPHSI,
MUIICBBIX MaKpO- U
MUKPOUHIPETUCHTOB,
TEXHOJIOTHYECKHUX J00aBOK U
YITyqIIUTENEH ISl BRIPpaOOTKH
TOTOBBIX U3JEIUU C
3a/TaHHBIM (YYHKIIMOHATBHBIM
COCTaBOM U CBOMCTBaMH;
pa3palaThiBaTh
MaTeMaTHYeCKUe MOAEIN OIS
HCCCIOBAHMS U
ONITUMU3AIIUY TTAPAMETPOB
TEXHOJIOTUYECKOTO TTpoIecca
MMPOM3BOJCTBA U YIyUIICHUS
KadecTBa
OMOTEXHOJIIOTHUECKON
POIYKIIUU TSI TIUIIEBON
[MPOMBIIIICHHOCTH;
MPUMEHSATh CTATUCTHYCCKHE
METOJ Il 00pabOTKH
PKCIIEPUMEHTATBHBIX JTAHHBIX
TS aHATT3a
TEXHOJIOTUYECKUX TPOIECCOB
[P TIPOU3BO/ICTBE
OMOTEXHOJIOTHUECKON
MPOIYKIIMH IS TTUIIICBON

JAuddepenuup
OBaHHBII 3a4YET




Kommerenmnus

Munexc
WHIUKATOpa

[TmarnpyemsbIe pe3yabTaThl
o0ydeHus 0 TUCIUTUTHHE
(3HaTh, yMETh, BIIAJICTh)

Nupukatop nOCTHKEHUS
KOMIETEHIUU, C KOTOPBIM
COOTHECEHBI TNIAHUPYEMbIC

pe3ynbTaThl O0y4YCHUS

CpenctBa
OLICHKHU

MMPOMBIIIICHHOCTH;
MPUMEHSATH METOJIUKHU
pacuera TeXHUKe-
SKOHOMHUYECKOU
pddexTuBHOCTH
MPOM3BOJICTBA
OMOTEXHOJIOTHYECKON
MIPOIYKIMH JJIS TIUIIEBOI
MTPOMBIIIICHHOCTH TTPH
BBIOOpE ONTUMATBHBIX
TEXHUYECKUX U
OpraHU3aLMOHHBIX PEIICHUM;
[IPUMEHATH CIIOCOOBI
OpraHHU3alyy MPOU3BOJICTBA U
A (hekTUBHOI paboTHI
TPY/IOBOTO KOJUIEKTHBA HA
OCHOBE COBPEMEHHBIX
METOJIOB YIIPABIICHUS
MIPOU3BOJICTBOM
OMOTEXHOJIOTUYECKON
MPOAYKIMHU JJIs1 TUILEBOM
MPOMBIIIJICHHOCTH;
[IPUMEHSTH OCHOBHBIE
[IPUHIUITE] PALIMOHAIBHOTO
WCTIONTb30BaHMSI IPUPOTHBIX
PECYPCOB U 3aIUTHI
OKpY>Karollen cpelibl pu
pa3pabOTKe MPOTrPECCUBHBIX
TEXHOJIOTUH IPOU3BO/ICTBA
OMOTEXHOJIOTUYECKON
MIPOTYKIMH JJIS IUIIEBOM
[IPOMBIIIIJICHHOCTH;
MMPOBO/IUTH TATCHTHBIC
WCCIICIOBAHUSA U
OTIpe/ieTICHHE MoKa3aTeyen
TEXHUYECKOTO YPOBHS
[IPOEKTUPYEMBIX OOBEKTOB
TEXHOJIOTHHU ¥ MIPOAYKIIUH C
1eNbI0 0(hOPMIIEHHS 3aIBOK
Ha N300pEeTeHUS U
MTPOMBINIICHHBIE 00pa3Ibl 1
MAaTEeHTHBIX JOKYMEHTOB TI0
pe3ynbraTam pa3paboTKu
HOBBIX TEXHOJIOTHUECKUX
[pEllIeHN, TEXHOJIOTUI U
HOBBIX BHJIOB
OMOTEXHOJIOTHUECKON
MIPOTYKIMH JJIS TIUIIEBOI
MTPOMBIIIUIEHHOCTH

[1K-2.4

N/-311K-2.4

Bna/:[eeT HaBbIKaMH:
- CO3JaHuA

Bna/:[eeT HaBbIKaMH
IIPOBCACHUS HAYYHO-

Juddepenunp
OBaHHBIN




IInanupyemsele pe3ynbTaTsl

Nupukatop nOCTHKEHUS

K Wnpeke 6 KOMIIETEHLIUH, C KOTOPBIM CpenctBa
OMIETCHIMA HHIUKATOpa OOYHCHUA O MCLHINIMHE | - ryecenp! ITaHHPyeMbIe OIICHKH
(3HaTP, yMETB, BIAZICTR) pe3ybTaThl 00y4eHUs
MaTeMaTHYECKUX MOJIETICH, [MCCIeI0BaTEIbCKUX paboT B [3a4eT

ITO3BOJIAIONINX HCCIEN0BATh
U ONITUMH3UPOBATH
rapaMeTpbl
TEXHOJIOTHYECKOIO
nporiecca Mpou3BOICTBA,
yIIydIIaTh Ka4eCTBO
OMOTEXHOJIOIMYECKOM
MPOAYKIMH JJIs TIHIICBOI
MPOMBIIIIEHHOCTH,
OLICHUBATh BIUSIHUE HOBBIX
TEXHOJIOTH, HOBBIX BHUIOB
CBIPbSI, TEXHOJIOTHUECKOTO
o0opyoBaHMsI Ha
KOHKYPEHTOCITOCOOHOCTh H
MOTPEOUTETHCKIE KauecTBa
OMOTEXHOJIOTHYECKOM
POy KIIHH;

- CO3IaHMSI MAaTEMATHYECKHUX
MOJEIICH, TTO3BOJISIOIIIX
HCCIIEIOBATEL U
ONTUMHU3HUPOBATH
napaMeTpbl
TEXHOJIOTHYECKOr0
Mpoliecca Mporu3BO/ICTBA,
yIy4IlIaTh KA4eCTBO
OHMOTEXHOJOTHYECKOM
MPOAYKIIMU JJIs TUIEBOM
MTPOMBIIICHHOCTH,
OLICHUBATh BIUSHHE HOBBLIX
TEXHOJIOTH, HOBBIX BUIOB
CBIPBSI, TEXHOJIOTHYECKOTO
o0opynoBaHusI Ha
KOHKYPEHTOCITIOCOOHOCTh H
NOTPeOUTENIbCKHE KauyecTBa
OMOTEXHOJOTHNYECKOM
MTPOIYKIIHH.

001acTH TPOTPECCUBHBIX
OMOTEXHOJIOTHIA U HOBOU
OMOTEXHOJIOTHUECKON
POIYKIIUU TSI TIUIIEBON
MTPOMBIIUICHHOCTH C TIEITBI0
MOWCKa U Pa3padOTKH HOBBIX
A (HEeKTUBHBIX TyTeH
MOJTy9IeHUS
OMOTEXHOJIOTHUECKHIX
[MPOJTyKTOB, CO3/TaHHS
COBPEMEHHBIX
OMOTEXHOJIOTUM, B TOM YHUCIIE
HAaHOOMOTEXHOJIOTHIA;
WCCIICIOBAaHHS CBOICTB
MPOJIOBOJIBCTBEHHOTO CHIPHS,
MMUTIEBBIX MAKpO- U
MHKPOWHTPEINCHTOB,
TEXHOJIOTHYECKHUX J00aBOK 1
YIIy4IIUTENEH,
BBITTOJTHSFOIITIX
TEXHOJIOTHYECKUE PYHKIIUH,
VTS IPUIAHUS TTHIIEBBIM
MPOIYKTaM OTPEICTICHHBIX
CBONCTB, COXPAHEHMS UX
KayecTBa U BHIPAOOTKU
TOTOBBIX U3JCIIHN C
3a/1aHHBIM (PYHKIIMOHATHHBIM
COCTaBOM U CBOWCTBaMHU;
CO3J/IaHUSI MAaTEeMaTHYCCKIX
MOJIEJICH, TIO3BOJISIONINX
HCCIIEJIOBATh U
ONITUMHU3HUPOBATH TTAPaMETPhI
TEXHOJIOTHYECKOTO TIporiecca
[MPOM3BOCTBA, YIy4IllaTh
Ka4ueCcTBO
OMOTEXHOJIIOTHUECKON
MPOIYKIIMH IS TTUIIICBON
MTPOMBINIUICHHOCTH,
OIICHUBATh BIIMSTHHE HOBBIX
TEXHOJIOTHUH, HOBBIX BUIOB
CBIPbS, TEXHOJIOTHYECKOTO
00opyI0BaHUS Ha
KOHKYPEHTOCTIOCOOHOCTh 1
MOTPEeOUTENHCKIE KauecTBa
OMOTEXHOJIIOTUYECCKON
MPOIYKIIMU; CO3TaHUS
MaTEeMaTHYECKUX MOJICIICH,
[TO3BOJISIONINX MCCIICOBATh U
ONTHMH3UPOBATH IMAPaMETPhI




Kommerenmnus

Munexc
WHIUKATOpa

[TmarnpyemsbIe pe3yabTaThl
o0ydeHus 0 TUCIUTUTHHE
(3HaTh, yMETh, BIIAJICTh)

Nupukatop nOCTHKEHUS
KOMIETEHIUU, C KOTOPBIM
COOTHECEHBI TNIAHUPYEMbIC

pe3ynbTaThl O0y4YCHUS

CpenctBa
OLICHKHU

TEXHOJIOTUYECKOTO TpoIecca
MPOM3BOJCTBA, YIy4lIaTh
KaueCcTBO
OMOTEXHOJIOTHUECKON
POIYKIIUU TSI TIUIIEBON
MTPOMBINICHHOCTH,
OIICHUBATh BIIMSHUE HOBBIX
TEXHOJIOTUH, HOBBIX BUIOB
CBIPBSI, TEXHOJIOTHYECKOTO
o0opynoBaHHs Ha
KOHKYPEHTOCTIOCOOHOCTh 1
MOTPEeOUTENHCKIE KauecTBa
OMOTEXHOJIOTUYECKON
MPOIYKIIMH; TPOBEICHHS
MAaTCHTHBIX UCCIICIOBAHUN U
ONpeICIICHUE TTOKa3aTenei
TEXHUYECKOTO YPOBHS
MMPOEKTUPYEMBIX O0OHEKTOB
TEXHOJIOTUU U TIPOTYKITUH C
[IeTTBI0 0(OPMIICHUS 3asIBOK
Ha U300peTeHus u
MTPOMBINUICHHBIC 00pa3Ibl U
MATCHTHBIX JOKYMEHTOB TI0
pe3ysbTaTam pa3paboTKu
HOBBIX TEXHOJIOTHYECKUX
PEILICHUMN, TEXHOJOTUHU U
HOBBIX BHJIOB
OMOTEXHOJIOTHUECKON
POTYKIIUU JTsI TIUIIEBON

IIPOMBIIIJICHHOCTHU




3. O0bem u BUABI Y4eOHOI1 padoThI

Pacnpenenenue
. Bcero 10 CEMECTpaM B Hacax
Bun yuebHoit paboTsl
4acoB Howmep cemectpa
1
1. IlpoBenenne y4eOHbBIX 3aHATHH (BKIIIOUAs IPOBEIE- 42 42
HUE TEKYIIETO KOHTPOJIS yCTIEBAEMOCTH) B (hopMe:
1.1. KonTakTHas ayauropHasi pabora, U3 HUX:
- nexnmu (JI) 8 8
- naboparopusie padoTsl (JIP) 12 12
- IPaKTUYECKHE 3aHATHS, CEMUHAPHI U (WITH) IpyTHe 14 14
BUJIBI 3aHATHH cemuHapckoro Tuna (113)
- KOHTPOJIb caMocTosiTesibHOoM paboThel (KCP) 8 8
- KOHTpOJIbHAsI paboTa
1.2. CamocTtosrensHas pabota ctyaentoB (CPC) 102 102
2. IIpomexxyTouHas aTTecTanus
DK3aMeH
JlnpbepeHmpoBaHHbIN 3a4eT 9 9
3auer
Kypcosoii npoext (KII)
Kypcosas pa6ora (KP)
O01mas Tpy10eMKOCTb JUCIUTUTHHBI 144 144
4. Conepxxanue IMCUUNIMHBI
Ob6bem
O0beM ayTUTOPHBIX BHEAYyIUTOPHBIX

HamMmeHnoBanme pa3aciioB JTUCHUIIIIMHBI C KPATKUM

3aHATHH I10 BHJaM B Hyacax

3aHATHH 10 BUAAM

coJiepKaHUuEeM B qacax
1 | gp | m3 CPC
1-i1 cemectp
Beenenue 1 0 0 1
OCHOBHBIE NTOHSTUS, TEPMUHBI U onpenenenus. [Ipeamer
U 331244 AUCUUIIMHBL. COBpEMEHHBIN 3Tal pa3BUTHS
MOJEIUPOBAHUS B ONOTEXHOJIOTHH.
TeopeTnueckue 0OCHOBBI MOJEIINPOBAHUS 3 6 6 50

OMOTEXHOJIOTUYECKHUX TIPOIECCOB

MeToIpI MOJISTUPOBAHUS U 00JIACTh UX TIPUMEHCHHS.
OCHOBHBIE IPUHIIMIIBI IOCTPOCHUS U PELICHUS
MaTeMaTHYECKUX MoJienel. MoaennpoBanue pocra u
OTMUPAHUA MUKPOOPIraHU3MOB B OHOXUMHYECKHAX
peakTopax. MoJieTupoBaHue OMOCHHTE3a MPOJAYKTOB U
notpebaeHus cyoctparoB. OnTUMU3AIUSL
(hepMEHTAITMOHHBIX CPEJ] ¥ YCIOBHM BEICHUS
OMOTEXHOIOTUYECKOTO TIporiecca. MeTo bl OIleHKH
KHHETUICCKUX KOHCTAHT OMOTEXHOJIOTHUECKUX
[POIIECCOB.




HawnmenoBanue pa3aciioB JTUCHUIIIIMHBI C KPATKUM
COJIep)KaHUEM

O06beM ayTUTOPHBIX

3aHATHH I10 BHUJaM B 4yacax

O0BeM
BHEAyIUTOPHBIX
3aHATHN 110 BUIAM
B Yacax

JIP

I13

CPC

MopenupoBaHue U MacIITaOUPOBAHUE
OMOTEXHOJIOTHYECKUX MPOLIECCOB

3 6

8

50

®u3HUKO-XUMHYECKHE 0COOCHHOCTH (h)epMEHTAIIMOHHBIX
cpea. Mozaenu CTpyKTypbI TIOTOKOB B OMOpPEaKTOpax.
['mapoarHaMuKa Ta30’)KUAKOCTHBIX TIOTOKOB B
o6uopeakropax. MonennpoBaHue IPOIECCOB
Maccorepenoca B Ouopeakropax. MogenupoBanue
MPOLIECCOB OMOKaTaIM3a ¢ y4acTHeM (DepMEHTOB.

3aKIIOUYECHNE

CocTtosiHue U IEPCIIEKTUBI PA3BUTHSI MATEMAaTHIECKOTO
MOJICITMPOBAHUSA MTPOLIECCOB OMOTEXHOJIOTUU — OOIIHE
BBIBOJIbI HA OCHOBE TEOPETUUECKOI0 MaTepuaia JEeKIHM,
MaTepuaia MpakTHYECKUX 3aHATUH U MH(OpMaLuy,
[OJTy4EHHO! B XO/I€ CAMOCTOSITENIbHOU PabOThI
CTYJECHTOB.

UTOI'O no 1-my cemectpy

12

14

102

NTOI'O no nucruiuinee

12

14

102

Temartuka IPUMCPHBIX ITPAKTUYCCKUX 3aHATUHI

HaumeHoBaHMe TeMbI MPAKTHYECKOT0 (CEMHHAPCKOI0) 3aHATHS

1 dusznyeckoe 1 MaTeMaTHYECKOe MOACINPOBAHUEC, UX NPEUMYIICCTBA U HEJOCTATKU.

2 |Croco6bl co3manus Mojienielt OMOTEXHOJOTHYECKUX arIapaToB.

3 |Metonsl uccneIOBaHUs CTPYKTYpBI IOTOKA B OMOpEaKTOpax.

4  |Mogenb ssueeqHas ¢ peUUpPKYJIALUEH U €€ TPUMEHEHUE JIJIs1 MOJIETIUPOBaHUS

OMOTEXHOJOTHUECKUX mpouecCoB.

5  |BbiOop obmacTu mpoBeeHNs: OMOTEXHOIOTHUECKUX SKCIIEPUMEHTOB TPH UX IUIAHUPOBAHUU.

TemaTrka mpUMEpHBIX Ta00PaTOPHBIX PabOT

HanmMeHoBaHue TeMbI J1a00PATOPHOIT PabOTHI

OMOTEXHOJIIOTUIECKHX TIPOIIECCOB.

1 [Moaenp uieanbHOro NepeMeInBalus B 000pyI0BaHUHU Il OCYILIECTBICHUS

PO CCCOB.

2 MOI[CJ'IB NACAJIbHOT'O BEITCCHCHHA B O60py,Z[OBaHI/II/I AJI1 OCYHICCTBIICHUA OMOTEXHOJOTHYECKUX

3 SdyeeuHas MozielIb B 000PYIOBaHUH JJI OCYIIECTBICHUS OMOTEXHOJIOTHYECKUX TIPOIECCOB.

4 CraTtucTuyeckas 06pa60TKa PE3YJIbTATOB OMOTEXHOJOIMYECKHUX OKCIICPUMCHTOB

5  ([InmanupoBaHHe OMOTEXHOJIOTUYECKOTO IKCIIEPUMEHTA.




5. Opranu3anMOHHO-NIEAATOrHYECKHUE YCIOBUA

5.1. O0pa3oBaTre/ibHbIE TEXHOJIOT UM, HCIIOJIb3YyeMble 1151 (OPMHUPOBAHUA
KOMIIeTeH Ui

[IpoBeneHwe JEKIMOHHBIX 3aHATHHA MO JUCIMILIMHE OCHOBBIBACTCS HAa aKTHBHOM METOZE OOydYeHUs,
Mpy KOTOPOM ydYalluecs He MAacCHUBHBIC CITYIIATENM, a aKTUBHBIC YYaCTHUKHU 3aHSATHS, OTBEYAIONINE Ha
BOIIPOCHI TperojiaBareliss. Bompockl mperogaBaTeisi HaIElICHbl Ha aKTUBH3AIUI0 MPOIECCOB YCBOCHUS
MaTepuasia, a TakKe Ha pa3BUTHE JIOTMUECKOro MblieHus. [IpernogaBaTens 3apaHee HamMedaeT CIUCOK
BOIIPOCOB, CTUMYJIMPYIOIIUX acCOIMAaTHBHOE MBIIUICHWE W YCTaHOBJICHHE CBS3€H C paHee OCBOCHHBIM
MaTepHralioM.

[IpakTrueckne 3aHATUS TIPOBOJATCS HA OCHOBE peaju3allii MeTojla OOydYeHHUsS JICHCTBUEM:
OTIpeICTISIOTCS TPoOIeMHbBIE 00acTH, popMupyrOTCs Tpynmbl. [Ipu MpoBeneHNN MPAKTUISCKUX 3aHATHI
MPECTIeAYIOTCS CIEAYIONUE eN: MPUMEHEHNE 3HaHUN OTIENBbHBIX TUCIHIUIMH W KPEaTUBHBIX METOJIOB
TUTSL pereHust MpoOIeM U NMPHUITHS PEIIeHUi; 0TpadoTKa y 00y4JarommMxcsi HaBBIKOB KOMaHIHOW paboTHl,
MEKJIMYHOCTHBIX KOMMYHHUKAIUA W Pa3BUTHE JIMJICPCKUX KAYECTB; 3aKPEIUICHHE OCHOB TEOPETHUYECKHX
3HAHUU.

[IpoBeaeHue 1a0OPaTOPHBIX 3aHATUN OCHOBBIBACTCS HAa WHTEPAKTUBHOM METOJE OOY4YEHHs, MpH
KOTOPOM 00ydYaroluecs: B3auMOJICHCTBYIOT HE TOJIBKO C MpernojiaBarenieM, HO U APYyT ¢ apyrom. [lpu atom
TOMUHUPYET aKTUBHOCThH Y4YaIIMXCSl B Ipoiiecce oOydeHusi. MecTo mpemnojaBaTeisi B MHTEPAKTUBHBIX
3aHATUSAX CBOAMTCS K HAIIPABIICHHUIO NEATEIHHOCTH 00YJaIOMUXCS HA TIOCTIKEHHUE [IEJICH 3aHATHS.

[Ipu mpoBeneHnM y4eOHBIX 3aHATHI UCTIONB3YIOTCS HHTEPAKTHBHBIE JIGKIIUU, TPYTIIIOBBIEC TUCKYCCHH,
POJIEBBIC UTPBI, TPEHUHTY U aHAJIN3 CUTYAIlMid 1 MMUTALMOHHBIX MOJICIICH.

5.2. MeToauueckue YKazanud 1J1d oﬁyqamnmxcsl 10 U3YYCHUIO JTUCIHUIIJIHHBI

[Ipy  wW3ydeHMHM JUCHMIUIMHBI  OOYYarOIIMMCS  IEJIeCOO0pa3sHO  BBINOJHATH  CIICAYIOIIUE
PEKOMEHIALINH:

1. U3ydenne y4eOHOM TUCIIUILTUHBI JOKHO BECTUCH CHCTEMATHUECKH.

2. lTlocme wu3y4yeHHMs Kakoro-nubo paszaena Mo Y4YeOHHMKY WIM KOHCIEKTHBIM MarepHajam
[PEKOMEHIYETCs 110 aMATH BOCIIPOU3BECTH OCHOBHBIE TEPMUHBIL, OIPEEIECHMS], IOHATUS pa3aena.

3. Ocoboe BHUMaHHE CJEIyeT YAEIUTb BBIMOJIHEHHUIO OTYETOB IO MPAKTHUYECKUM 3aHATHSM,
1abopaTOpHBIM padOTaM U MHIMBUIYaTbHBIM KOMIJIEKCHBIM 33JJaHHUSIM Ha CAMOCTOSATEIbHYIO paldoTy.

4. Bea TemaTHKa BOIIPOCOB, M3Y4aE€MBIX CAMOCTOSATENBHO, 3a1a€TCsl Ha JIEKIMSIX MPErnoaBaTelIeM.
VM ke maroTcs HCTOYHUKY (B TIEPBYIO OYepelb BHOBb M3aHHBIC B IEPUOANYCCKON HAYIHOH JINTEpAType)
U1t GoJIee IETATbHOTO MMOHMMAaHHUS BOTIPOCOB, O3BYYEHHBIX HA JICKIIHH.

6. Hepeqenb yqeﬁﬂo-MeTozmqecxoro 4| I/IH(I)OpMaIII/IOHHOFO o0ecreuyeHus
JJIS1 CAMOCTOSITE/IbHOM paﬁDTbI Oﬁy‘laIOIIII/lXCﬂ o JTUCIMUIIIMHE

6.1. IleuaTHast yueOHO-MeTOAMYECKAA JTUTEPATYpPa

bubnuorpadpuueckoe onucanue KonuuectBo
Ne i/ (aBTOD, 3aryaBue, BUJA U3AHUS, MECTO, U3AATEILCTBO, 9K3EMILISIPOB B
rOJ] U3/1aHus, KOJIMYECTBO CTPAHMIL) o6ubnmorexe

1. OcHoBHas TUTEpaTypa

1 bupiokoB B. B. OCHOBBI IPOMBINIIEHHON OMOTEXHOJIOTHH : yueOHOe 85
mocobue a1 By30B. Mocksa : KonocC : Xumus, 2004. 295 c.

2 Bapdonomees C. /1., I'ypesuu K. I'. buokuneTnka : mpakTudeckuit Kype 43
yaeOHOe mocobue aist By3oB. Mocksa : DAWUP-ITPECC : TPAH/, 1999.
716 c.
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Uxenkenu B. A. buorexnonorus : yue6noe nocobue. Cankr-IlerepOypr :

[Ipocnext Hayku, 2014. 335 ¢. 21 ycn. neu. u.

2. lomotHATEIbHAS JJUTEPATYpPa

2.1. YyeOHbIe U HAYYHbIC H3AHUS

['ymepoB A. M. MaremaTnueckoe MOAECIUPOBAHUE XUMHUKO-
TEXHOJIOTHYECKHX TIPOIIECCOB : yueOHoe rmocobue. 2-¢ u3l., nepepad.
Cankr-IletepOypr [u ap.] : Jlanb, 2014. 176 c. 9,24 ycn. neu. 1.

Kadapos B. B., Bunapos A. 1O., 'opaees JI. C. MonenupoBanue
OMOXMMHUYECKUX PeakTopoB. Mockaa : JIecHas mpOMBIIIEHHOCTh, 1979.
342 c.

Kadapos B. B., 'ne6oB M. b. Marematuueckoe MoJeupoBaHue
OCHOBHBIX IIPOLIECCOB XUMHUECKUX IPOU3BOJCTB : yueOHOE ocodue ais
By30B. Mockasa : Beicmi. mik., 1991. 400 c.

2.2. llepuonnyeckue U3gaHus

bBHOTEXHOOTHS : TEOPETHUECKUNA U HAYYHO-TIPAKTUYECKUH KypHAJL.
MockBa : Akagemus onorexsonoruu, 1985 - .

Muxkpo6uosorus : xypHai. Mocksa : Hayka, 1932 - .

[Tpuknannas GMOXUMUS 1 MUKpOOUOIOTHS : )KypHasl. MockBa : Hayka,

1965 - .

2.3. HopmaTUBHO-TeXHUYeCKHe U3TAHUS

He ncnione3yercs

3. MeTounquKne YKazaHus AJd CTYACHTOB 110 OCBOCHUIO JTUCHUIIIMHBI

MaremaTudeckoe MOJICIMPOBAHIE POIIECCOB U alMapaToB XUMHUECKON
TEXHOJIOTHH: METOJI. yKa3aHus K BHITIOJTHEHUIO J1a00paTOPHBIX padboT /
Cocr. E.P. Momes. IIepm. roc. Texs. yn-T. — Ilepms, 2006. — 52 c.

4. YueOHO-MeTOAHYECKOE 00ecIeYeHHe CAMOCTOSITeIbHOI padoThI CTyAeHTa

MatemaTnyeckoe MOJICIMPOBAHKE IPOLIECCOB U ANMAPATOB XUMUYECKON
TEXHOJIOTHH: KOHCTICKT Jiekuui / E.P. Momies. [1epm. roc. TeXH. YH-T. —
[Tepmb, 2006. — 98 c.

6.2. DeKTpOoHHAs y4eOHO-MeTOAN4YecKasi JJUuTeparypa

Bun nutepatypsl

HanmenoBanue Ccpuika Ha
pa3paboTKu MH(GOPMAILMOHHBIN pecypc

HocTynHOCTh
(cets UnTEpHET /
JIOKaJIbHAsl CETh;

ABTOPHU30BAHHBIH /
CBOOOTHBIN JTOCTYII)

JlononuutenbHas [A.A. TyranGaes, B.I'. Kpynus. http://e.lanbook.com/books/e

uTepaTypa

Teopus BeposiTHOCTEH 1 lement.php?
MaTeMaTHYeCKasi CTATUCTHKA pll_cid=25&pll_id=652
[DnexTpoHHBIH pecypc]: yueo.
rmocooue - CII0.: Jlaus, 2011. - 320
C.

JTOKaJIbHAs CETh;
CBOOOJTHBIN TOCTYII
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6.3. JInnen3noHHoe U CBOOOHO pPacCIPpoOCTPaAHsAEMoOe IPOrpaMMHOe obecriedeHue,
HCIO0JIb3yeMoe NPH OCYLIeCTBJIEHUH 00Pa30BaTe/IbHOIO MPoLecca Mo JUCHUIIHHEe

Bug I10

Haumenosanue 110

OHGpaI_[I/IOHHI:IC CUCTEMBI

Windows 10 (moam. Azure Dev Tools for
Teaching)

Od¢ucHble TPUTOKEHHUS.

Microsoft Office Professional 2007. nut.
42661567

[IpuknagHOe MporpaMMHoOe odecrieueHre 00IIero Ha3HauYeHHUs

MATHCAD 14 Academic, ITHUITY
2009 r.

6.4. CoBpemenHbIe podeccnoHaibHbIE 0a3bl JAHHBIX 1 HH(POPMALIMOHHBIE
CIPABOYHbIE CUCTEMBbI, HCII0JIb3yeMble MPH OCYIIeCTBJIEHUH 00Pa30BaTEJIbHOIO

nmponecca nmo IMCuuIinHe

HNCCIICA0BATCIBCKOTO MMOJIMTECXHUYCCKOI'0O YHUBCPCUTCTA

HaumenoBanue Ccpuika Ha HH)OPMAIIMOHHBIN pecypc
baza maHHBIX HayYHOW AJIEKTPOHHON OMOINOTEKH https://elibrary.ru/
(eLIBRARY.RU)
Hayunas Oubnnoteka [lepMckoro HalmoHaIbLHOTO http://lib.pstu.ru/

DIIEKTPOHHO-0MOIMoTeueas cucrema Jlann

https://e.lanbook.com/

OneKkTpoHHO-O0nbnoTeunas cucrema [IPRbooks

http://www.iprbookshop.ru/

Wudpopmarmonnsie pecypebl Cetn Koncynprantllntoc

http://www.consultant.ru/

DnekTpoHHas OubanoTeka nuccepTanuii Poccniickoit
roCyJIapCTBEHHON OMOMITNOTEKH

http://www.diss.rsl.ru/

7. MaTepuajibHO-TeXHUYECKOe o0ecriedeHHe 00pa3oBaTeIbHOI0 Npouecca mno

JUCIHHUIIINHE
. HaumeHnoBaHue HE06X0IMMOT0 OCHOBHOTO 000PY0BAHNUS
Bun 3anaruit KonnuectBo equHui
U TEXHUYECKUX CPEICTB O0yUYCHHUS
JlaGopaTopHas KommbroTep 10
paboTa
Jlexnys MyJbTHMEINA-IIPOEKTOP, KOMIIBIOTEDP, 3KPaH, JOCKA 1
[IpakTHueckoe KommbroTep 10
3aHATUE

8. ®oH OLIEHOYHBIX CPEICTB AMCUUIIMHBI

|OHI/IC€IH B OTACJIBbHOM JOKYMCHTC

12



MuHucTepcTBO HayKH U BbIciIero oOpazoBanus Poccuiickoit denepanuu
denepanbHOE rOCYJapCTBEHHOE aBTOHOMHOE 00pa30BaTeNIbHOE YUPEXKICHUE
BBICILIETO 00pa30BaAHMS
IepMmckuii HATMOHAJIBHBIN HCCJIEI0BATEIbCKUN MOJIUTEXHUYECKUI YHUBEPCUTET

®OH/I OHEHOYHBIX CPEACTB
JJ151 IPOBEAeHUS MPOMEKYTOYHOM aTTecTAIMU 00y4aIONIUXCH MO JUCIUNJINHE
«OCHOBBI MO/IEJIUPOBAHUA OMOTEXHOJIOTHYECKUX MPOLECCOB)
Ilpunoscenue k paboueit npocpamme OUCUUNIUHbL

HanpasieHune moaroroBKu:

HanpassieHHoCTH (MpOopMJIb)
o0pa3oBaTe/IbHOM MPOrPaAMMBI:
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144 .
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2

®oH/ OLIeHOYHBIX CPEACTB JIJIs IPOBEACHUS TPOMEKYTOUHOM aTTecTauu o0y4daro-
IUXCS ISl IPOBEACHUS MPOMEKYTOUHON aTTECTAllMK 00YYaroUUXCsl 0 JUCHUIUIMHE SIB-
JSETCS 4acThio (MPUJIOKEHUEM) K paboyell mporpamme AUCHMIUIMHBL. POHJI OLEHOYHBIX
CPEICTB AJIs IPOBEAEHUS MPOMEKYTOUHOM aTTeCTAllMK O0YYarOIUXCS 110 TUCUUIIIIMHE pa3-
paboTaH B COOTBETCTBHM C OOIIEH 4acThi0 (POHIA OLIEHOYHBIX CPEACTB JJI MPOBEICHUS
MIPOMEKYTOUYHOM aTTeCTallui OCHOBHOM 00pa30BaTEIbHOMN MPOrpaMMbl, KOTOpasi yCTaHaB-
JMBAET CUCTEMY OLEHUBAHUS PE3YJIHTATOB MPOMEKYTOUHON aTTECTAl[MU U KPUTEPUU BbI-
CTaBJIeHMs OLIEHOK. DOH/I OLIEHOYHBIX CPEJCTB JUIsl MPOBEJAEHUS TPOMEKYTOUHOM arTecTa-
MU 00YyYarolMXCs MO NUCLUUILIMHE YCTaHABIMBAET (GOPMbI M MPOLETYPbl TEKYLIEro KOH-
TPOJISl YCIIEBAEMOCTH U MMPOMEKYTOUYHOM aTTECTAIlMM 00yUYarOIIMXCs M0 AU CUUTUIMHE.

1. IlepeyeHb KOHTPOJIHPYEMBIX Pe3yJabTATOB O0y4YeHUs] MO IMCUMILINHE, 00b-
€KThl OLleHUBAHUS U BUIbI KOHTPOJIA

Cornacno PII/I, ocBoeHue yueOHOTO MaTepualna JUCUUILIMHBI 3alJIaHUPOBAHO B Te-
yeHue ogHoro cemectpa (1-ro cemectpa yueOHOro 1miana) u pa3outo Ha 4 y4eOHBIX MOTYJIS.
B nepBom monyne — «MeToabl MOAEIUPOBAHUS M 00JACTH UX MPUMEHEHUS», IPEAYCMOT-
PEHBI ayAUTOPHBIC JICKIIMOHHBIE 3aHATUS U CAaMOCTOsATEIbHAs paboTa cTyeHToB. Bo 2-M —
«TunoBsle rTUAPOANHAMUYECKHE MOJEIIH MOTOKa», 3-M — «OCHOBBI CTaTUCTUYECKOTO aHa-
Ju3a SKCIepuMeHTa» u 4-M moayisx — «llimaHnpoBaHue SKCIIEpUMEHTa», IPEAYCMOTPEHBI
ayJIUTOPHBIE JICKIIMOHHBIE U TAOOPATOPHBIE 3aHSTHSI, @ TAKXKE CAMOCTOSITeNIbHAs padoTa CTy-
neHToB. B pamkax ocBoeHusi yueOHOro Marepuasia JUCHUIUIMHBI (POPMUPYIOTCS KOMIIO-
HEHTBI KOMIIETCHIINHN 3Hamb, ymems, 81adems, ykazanusie B PI1JI, kKoTOpbie BBICTYIIAIOT B
KaueCcTBE KOHTPOJIUPYEMBIX PE3YIbTaTOB 00yUeHUs MO quciuruinge (tadm. 1.1).

KoHTposib ypOBHSI YCBOCHHBIX 3HAHHM, OCBOEHHBIX YMEHUN M MPUOOPETEHHBIX Blia-
JNEHUN OCYIIECTBIISIETCA B paMKaX TEKYIIETO W MPOMEKYTOYHOTO KOHTPOJS HPH U3YUYEHUU
TEOPETUYECKOTO MaTepHaa, cjiaue OT4ETOB J1a0OPaTOPHBIX pabOT U IK3aMEHa.

Tabmuna 1.1 IlepeueHb KOHTPOIMPYEMBIX PE3YIBTATOB O0YUEHUS 11O JTUCIUIUINHE
Buja koHTpOJA
KonTposupyemsbie pe3yabTaThl 00yueHus no nucuumianxe (3YBoi) TK I[IK | 9k3a-
C|TO|OJIP |TB| meH

B pe3synbpraTe 0CBOCHHUS AMCUUIUIMHBI CTYICHT
3Haer:
— MPEUMYINECTBA U HEAOCTATKH (PU3NIECKOTrO0 U MaTEMAaTHIECKOTO BUIOB MOJICIUPOBA-

. C TB
— CIIOCOOBI MTOTYYSHHUS MaTeMAaTHICCKUX MOoJeliell OMOTEXHOJOTHUSCKHUX IPOIIECCOB,; TO TB
— OCHOBHBIC THIPOTMHAMIUYCCKHE MOJICTH CTPYKTYPHI IOTOKA B OMOpEaKTopax; TO TB
— OCHOBBI CTAaTUCTUYECKOTO aHaIN3a OMOTEXHOJIOTHYECKUX SKCIIEPIMEHTOB W METO/TBI TO TB

MIPOBEPKH MOJIelieil Ha aJleKBaTHOCTh;
— METOJIbI TUTAHUPOBAHUS MHOTO(DAKTOPHBIX OMOTEXHOJIOTHIECKIX SKCIIEPUMEHTOB; TO TB
— METoBI 00pabOTKU Pe3yIbTATOB MHOTO(AKTOPHBIX OMOTEXHOJIOTHYECKUX IKCIIEPH-

MEHTOB; 10 B
— CII0COOBI ONTUMH3ALUN OHOTEXHOIOTHYECKUX HKCIIEPUMEHTOB; TO TB
Ymeer:

— BBIOMpATh COOTBETCTBYIOLIMH CTPYKTYpE MOTOKA B OMOPEAKTOPE THII MOJEIIH; OJIP |TB| II3
— COCTaBJIAThH AJITOPUTMBI PEILICHUS MaTEMAaTHUYECKUX MOJIeTIeld OMOTEXHOIOTHIECKUX onr |TB!l m3
MIPOLIECCOB;

— HaXOAMTh ONTHMAJIbHBIC YCIIOBHSI IPOTEKaHUsI OMOTEXHOJIOTHUECKHX MPOLIECCOB; OJIP |TB| 1I3
— IIPOBEPSATH MOJIIYYCHHBIE MOJIEIU Ha aJIEKBATHOCTD; OJIP |TB| 1I3

Baaneer:




Buja konTpoas

KonTposaupyemsie pe3yabTaThl 00y4eHus o qjucuurniinne (3YBer) TK IIK  |Dk3a-
C|TO|OJIP |TB| meH
— HaBbIKaMH (PM3MUECKOTO M MATEMaTHYECKOTr0 MOJISTTMPOBAHUS IPOLIECCOB OTPACIIH; OJIP |TB| K3
— HaBBIKAMM MaTEMaTH4YECKOT0 TUIAaHUPOBAHUS 3KCIIEPUMEHTOB JUIsl CO3/IaHUs MOJenei onr ITB| K3
OHMOTEXHOJIOTHYECKHX MPOLIECCOB;
— HaBbIKaMH pa6OTbI C IpOorpaMMHBIMHU CPEACTBAMH aBTOMATU3AIIUU MATEMATHUYCCKUX OJIP ITB| K3

pacy€ToB.
C — cobecedosanue no meme; TO — konnoxeuym (meopemuueckuii onpoc), OJIP — omuem no 1abopamop-
Houl pabome; TB — meopemuueckuii éonpoc; 113 — npakmuueckoe 3adanue sxk3amena; K3 — komniexcnoe
3a0anue K3aMeHa.

Hrorosoit OHGHKOﬁ JOCTUIKCHHUA PC3YIILTATOB O6y‘IGHI/I$I 110 JUCHUIIIIMHC ABJIACTCA
IMPOMCEIKYTOUHAA arTeCTallud B BUJAC 3K3aMCHA, IPpOBOAUMAA C YUCTOM PC3YJIbTATOB TCKY-
mero U mMpoMeKyTO4YHOr0 KOHTPOJIA.

2. Buabl KOHTPOJISI, TUIIOBbIE KOHTPOJIbHbIE 32JaHUS M IIKAJIbI OLlECHUBAHUS Pe-
3yJIbTATOB 00y4eHUA

Tekyuuii KOHTPOJIH YCIIEBAEMOCTH UMEET IICJIbI0 00ECTICUCHUE MaKCUMAaIbHOU (-
(eKTUBHOCTH Y4YEOHOTO MpoIecca, YIpaBJICHHE MporeccoM (opMUpOBaHUS 3aJTaHHBIX
KOMITETCHITUH 00y4yaeMbIX, MOBBIIIIEHUE MOTHUBAIUHU K y4€0€ U MpeIycMaTpuBaeT OlleHUBa-
HUE€ XOJla OCBOEHUS JUCHUIUIMHBL. B cooTBeTcTBUM ¢ [lojio’)KeHHEM O MPOBEICHUMU TEKY-
IETO KOHTPOJISI YCIIEBAEMOCTH U TTPOMEKYTOYHOHN aTTecTalluy 00yJaroluuxcs mo oopaszo-
BaTEJIBHBIM MIPOTpaMMaM BBICIIETO 00pa3oBaHus — MporpaMmmMaM OakaiaBpuaTa, CrelHain-
tera U Maructparypsl B [IHUITY npexycMoTpeHsl ciienyromue BUabl U NEPUOIUYHOCTD Te-
KYIIEro KOHTPOJIS YCIIeBAEMOCTH 00YyYaIOIUXCsl:

- BXOJHOW KOHTPOJIb, POBEPKA MCXOHOTO YPOBHS MOJATOTOBICHHOCTH 00y4aeMOTro
U €T0 COOTBETCTBUS MPEIBABIIEMbIM TPEOOBAHUSAM JIJIS1 U3YUCHHS TAHHOW JUCIUTUIMHBL

- TEKYIIMH KOHTPOJIb YCBOEHHUS MaTepuaia (ypOBHS OCBOEHUS KOMIIOHEHTA «3HATh)
3aIaHHBIX KOMIIETEHIINI) Ha Ka)KJIOM TPYNIOBOM 3aHSATUU M KOHTPOJIb MOCEIIAEMOCTH
JICKIITMOHHBIX 3aHSATHH;

- TPOMEXYTOYHBIM M PYOEKHBIM KOHTPOJb OCBOEHHS OOYyYaeMBIMU OTIEITBHBIX
KOMIIOHEHTOB «3HAaTh», «yMETb» 3aJaHHbIX KOMIIETCHLMI MyTeM KOMIBIOTEPHOTO WIH
O0JIaHOYHOTO  TECTHPOBAaHUSA,  KOHTPOJBHBIX  ONPOCOB,  KOHTPOJBHBIX  paboT
(MHIUBHUIYATBHBIX JOMAITHUX 3aJaHUM), 3alIUTHl OTUYETOB MO JIAOOPATOPHBIM paboTam,
pedeparos, 3cce u T.I.

Py06exxHbIlt KOHTPOIb MO JUCIUIUIMHE MPOBOAMUTCS HA CIEAYIOIICH HENese Mocie
MPOXOXKACHUS MOAYJS JUCUUIUIMHBI, & TMPOMEXKYTOUHBIM — BO BpPEMs KaXJOro
KOHTPOJIBHOTO MEPONPUATHS BHYTPHU MOJIYJI€H AUCUUILIIUHBI;

- ME)KCECCUOHHAS aTTeCTalysl, EIMHOBPEMEHHOE MOIBECHUE UTOTOB TEKYIIIEH yCIe-
BAEMOCTH HE MEHEE OJHOI0 pa3a B CEMECTP IO BCEM THUCUMILIMHAM I KaXKI0TO HaIlpaBs-
JIEHUS MOJTOTOBKH (CMEMAIBHOCTH), Kypca, TPYMIIbI;

- KOHTPOJIb OCTATOYHBIX 3HAHUMU.

2.1. Texkyuuii KOHTPOJIb YCBOCHHMSI MaTepHasa

Texymuii KOHTPONIH yCBOCHHS MaTepuana B Gopme cobecenoBaHus WIH BHIOOPOU-
HOT'O TEOPETUYECKOTO ONpPOCa CTYAEHTOB ITPOBOAUTCSA IO Kaxk1ou TeMe. Pe3ynbrarel no 4-
0aJIbHOM 1IKaJie OLICHUBAHUSI 3aHOCATCS] B KHUKKY ITPEINO/IaBaTelisd U YUUTHIBAIOTCS B BUJIE
VWHTETPAIIbHOM OLEHKU MPU NMPOBEACHUH TPOMEKYTOUYHOM ATTECTALINU.



2.2. Py0OeskHblii KOHTPOJIb
Py6exxHbIil KOHTPOJIb JIsl KOMIUIEKCHOTO OLIEHUBAHUS YCBOCHHBIX 3HAHWUM, OCBOCH-
HBIX YMEHHMU U TpUOOpETEHHBIX BiajeHui (Tabiu. 1.1) nmpoBoautcs B popme 3aiuThl 1ab0-
paTropHbIX pabOT M PYOEKHBIX KOHTPOJBHBIX pabOT (IIOCHE U3YyYEHHs Ka)JA0ro MO
y4eOHOM TUCLUILIIUHBI).
2.2.1. 3amura J1abopaTopHBIX padboT
Bcero 3amnanupoBano 5 nmabopatopHbix paboT. TUnoBsie TeMbl JIaOOpaTOpHBIX pa-
6ot npuBenensl B PI1JI.
3amura JabopaTopHON pabOTHl MPOBOAUTCS MHAUBUIYATHHO KaXKIbIM CTYIEHTOM
WJIU TPYNINON CTyAeHTOB. TUMOBKIE IIKada U KPUTEPUHU OLIEHKHU MTPUBEICHBI B O0IIEH YacTH
®OC obpa3zoBaTesibHOI NPOrpaMMbl.
2.2.2. PyOe:xxHasi KOHTPOJIbHAsi padora
3amnannpoBaHo 4 pyOexHbie KOHTpoJbHbIe paboThl (KP) mocne ocBoeHus cryneH-
TaMH y4eOHbIX Moayiel nucuumuinabl. [lepsas KP o momxymnto — «MeToabl MogennpoBaHust
1 001aCTH UX MpUMEHEeHUs», BTopas KP mo monymio — « TunoBbie THAPOAMHAMUYECKHUE MO-
nenu noroka», Tpetbsi KP — mo monynto «OCHOBBI CTAaTUCTUYECKOTO aHaln3a SKCIEpH-
MeHTa» yeTBépTas KP — no moaymto «InanupoBanue skCiepuMeHTa.
Tunosbie 3agaHus nepsoi KP:
1. ®uznyeckoe moaenupoBanue (PM) 1 ero CynHOCTb.
2. Teopust mogo0Ust Kak Hay4YHasi OCHOBA (DU3UUYECKOTO MOJIETUPOBAHMS.
3. IlpeumymiectBa u Hepoctatku OM.
4. TIpumeps! GU3UIECKUX MOJIETICH.
5. MaremaTtnueckoe MOJIETMPOBAHUE U €T0 CYLIHOCTb.
6. Uto Takoe MareMaTH4eCcKasi MOJIETb.
/. Ilpenmy1iniecTBa U HEAOCTATKH MareMaTu4eCKOr0 MOJAEIUPOBAHUS.
Tunosbie 3a1anus BTopoii KP:
. OGnactp npuMeHeHus u TpeboBaHusl, npeabsBisiembie Kk Mmoaenu UII.
. Maremarnueckoe onucanue u OTkIMku moaenu Ml Ha TurioBsie BO3MYyILEHUS.
. OGnactp npuMeHeHus u TpeboBaHMsl, MpeabsBiIsieMblie K Mogenu UB.
. Maremarnueckoe onvcanve U OTKIUKU Moaenu VB Ha TunoBbie BO3MYyLICHUS.
. OGnactb npuMeHeHus U TpeboBaHMsl, peabsBisieMblie K SIM.
. Maremarnueckoe onvcanve U OTKIUMKU SIM Ha TUNIOBBIE BO3MYLICHHUS.
. OGmactp npuMeHeHus u TpeboBaHusl, mpeabsBisiembie K SIMP.
. Maremarnueckoe onucanue U OTKJIMKU IMP Ha TUIIOBBIE BO3MYIIICHHUS.
. OGmactb npuMeHeHus U TpeOOBaHUs, peabsBiIsieMbie K JM.
10. MaremaTnyeckoe onucaHue ¥ OTKJIMKY [IM Ha TUITOBBIC BO3MYIIICHHMS.
11. ITapametpsl IM 1 ux 3KcriepuMeHTalibHOE onpeneneHue. Pemenns JIM.
Tunosble 3a1anus Tperbeilt KP:
1. Cnyualinble BEIMYMHBI M 3aKOHbI pacnpenenenus (PaBnomepnoe, HopmainbHoe,
CrtbloicHTA).
2. Onpenenenne KBaHTHICH 10 (DyHKIIMA HOPMATBHOTO paclpeeeHus CIIyqaitHON
BEJINYUHBI.
3. ucmiepcusi, cpeiHee KBaIpaTUIECKOE OTKIOHCHHE, TOBEPUTEIbHBIC HHTEPBAIIBI U
JIOBEPUTEIIbHASA BEPOSTHOCT.
4. AneKBaTHOCTb U METOJIbI €€ OLICHKHU.

OO ~No ok, wWNE



Tunosblie 3a1anus yerséproii KP:

1. Boi6op obnacTu nmpoBeaeHHs] OMOTEXHOIOTMYECKOTO HKCIIEPUMEHTA.

2. IlocTpoeHue miaHa noJaHOro (akTOPHOro KCIEPUMEHTA MEPBOTO MOPSAKA.

3. IlocTpoeHue miaaHa NoJHOro (PakKTOPHOro SKCIEPUMEHTA BTOPOTO MOPSJIKA.

4. O0wuii BUJ ypaBHEHUHN PErpeccu U METOUKA ONpeAesIeHUs X KO3PPUIUEHTOB.

2.3. IIpomexyTouHasi arrecTanus (MTOrOBbIi KOHTPOJIb)

Jlonyck K MPOMEKYTOUHON aTTeCTAllMH OCYIIECTBISAETCS MO0 PE3YJIbTaTaM TEKYILETO
1 pyOEKHOTO KOHTPOJISA. YCIOBUSAMM JIOITyCKa SIBJISIIOTCS YCIIEIIHAs ¢ladya BCEX JIaboparop-
HBIX pa0OT U MOJOKUTENbHAS MHTErpalbHasl OLIEHKA M0 Pe3yJibTaraM TEKYLIEro U pyoex-
HOTO KOHTPOJISI.

[IpomexyTrounas arrecranus, cornacHo PII/I, mpoBoauTcs B BUAE 3K3aMeHA MO JUC-
UIUIMHE YCTHO Mo OmiietaM. bunet cogepxut reopetruueckue Borpocsl (TB) nns npoepku
YCBOECHHBIX 3HaHUM, mpakTrueckue 3aaanus (I13) s npoBepku 0CBOCHHBIX YMEHUN U KOM-
riekcHbie 3a1anud (K3) 115 KoHTposst ypoBHSI TPUOOPETEHHBIX BIIaJICHUN BCEX 3asiBJICH-
HBIX KOMIETEHIIUH.

buner ¢popmupyercs Takum 00pa3oM, YTOOBI B HErO MOMAIX BOMPOCHI U MpaKTHUYe-
CKH€ 3a/IaHMsl, KOHTPOJIHUPYIOUIUE YPOBEHb CHOPMHUPOBAHHOCTH 6ceX 3asBJICHHBIX KOMIIE-
teHui. @opma Ousera npencrasieHa B oomei yactu @OC o6pa3oBarenbHOM MPOrpaMMBI.

2.3.1. TunoBbie BONPOCHI ¥ 3aAHUSA N0 TUCIHUIIIUHE

TunoBsie BOMPOCHI JIs1 KOHTPOJISI YCBOEHHBIX 3HAHUIA:

1. Ha3Bare mpenMyIiecTBa U HENOCTATKH (PU3MUYECKOTO U MATeMAaTUYECKOTO BUJIOB
MOJIEJIUPOBAHUS.

2. [lepeuucnuTh criocoObI MOMYYEHHUS] MATEMATUYECKUX MOeNel 1 001acTh UX MpHU-
MEHEHHS.

3. Ha3Barb OCHOBHBIE THIPOJUHAMUYECKHIE MOAEIIH CTPYKTYPBI TOTOKA.

4. Ilepeuncnuth TpeOOBaHMSA K MHIUKATOpaM. Buabl MHANKATOPOB, MPUMEHSEMBIX
IUTS1 UCCTIEIOBAHUS CTPYKTYPhI IOTOKA B arnmnapare.

5. MeTo/bl TPOBEPKHU aJICKBATHOCTH MOJICIICH.

6. Hamucars ypaBHeHUe perpeccuu 1-ro (2-ro) mopsaka.

7. IIpuBecTH TeOMETPUYECKYIO0 HHTEPIIPETAIIMIO TJIaHa SKcepuMenTa 1-ro (2-ro) no-
psIKa.

Tunosbeie BOIPOCHI 1JIsI KOHTPOJISA YCBOCHHBIX YMEHMI:

1. PaccunTaTh aieKBaTHOCTH MaTEMaTUYE€CKON MOJCIIH.

2. Ilo pe3ynbraTtam ucciaeAoBaHUsl CTPYKTYPhI MOTOKA MHIUKATOPHBIM METOAOM pac-
CUMTATh CpEJIHEE BpeMsl MIPeObIBAaHUS YACTHUII IOTOKA B arllapare.

3. CoctaBuUTh MOZIENIb CTPYKTYphI MOTOKA JJIA ammapara HIeaibHOro NepeMelrBa-
HUSL.

4. CocTaBUTh MaTpUILy TUIAHUPOBAHUS 2-X (DAKTOPHOTO IKCmepuMmeHTa 1-ro (2-1o)
MOPSIIKA.

Tunosble BONPOCHI 1JIsI KOHTPOJISA PUOOPETEHHBIX BJIAJICHUM:

1. CocTaBUTh MAaTEMAaTUUYECKYIO MOJICITH MPOIIECCa TETUIOOOMEHA B TETUIOOOMEHHHKE
KOXKyXOTpyO4aToro THIIa.

2. CoCcTaBUTh MAaTEMATHYECKYIO MOJIEITh TIPOIlecca TEII000MEHa B TETUIOOOMEHHIKE
TUmna Tpyoa B TpyOe.
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3. Ha ocHOBE METO/10B MaTeMaTHYeCKOro MOAEIUPOBAHUS PACCUUTATH TIOBEPXHOCTh
TEI1000MeHa B TEIIO0OOMEHHHUKE TUIIA TpyOa B TpyoOe.

4. ITocTpouTh MaTEMaTUYECKYIO MOJIENb OMOPEAKTOpa UACATIBHOTO IEPEMEIIMBAHUS.

5. IlocTpouTh MaTeMaTHYECKYIO MOJIETh OMOPEAKTOPa UI€ATIbLHOTO BHITECHEHMUS.

2.3.2. llIkabl OLICHUBAHUS Pe3y/IbTATOB 00y4YCHUsSI HA IK3aMeEeHe

OueHka pe3yJbTaToB 00yUYEHUS 10 JUCUUIUIMHE B popMe YPOBHS C(HOPMUPOBAHHO-
CTH KOMIIOHEHTOB 3HAMb, YMemb, 81adems 3asiBJICHHBIX KOMIIETEHIUN TPOBOJIUTCS 10 4-X
OaJIITBHOM 1IKaJIe OLIEHUBAHUS ITyTEM BRIOOPOYHOTO KOHTPOJISI BO BPEMsI SK3aMEHa.

TunoBkle mIKana U KPUTEPUHU OLEHKH PE3YyIbTaTOB 00yUEeHHUS IPU CAayYe SK3aMeHa JIJIst
KOMIIOHEHTOB 3Hamsb, ymMems U 61adems NpuBeAeHbl B 0011eit yactu ®OC obpaszoBareib-
HOM IPOIPaAMMBI.

3. Kpurepuu ouneHMBaHUSA YPOBHSI CHOPMHPOBAHHOCTH KOMIIOHEHTOB WU
KOMIIeTeHIIN

3.1. Ouenka ypoBHs ¢pOPMHUPOBAHHOCTH KOMIIOHEHTOB KOMIIeTEHIUIA

[Tpu oneHke ypoBHS CHOPMHUPOBAHHOCTH KOMIIETCHIIMH B paMKaX BbIOOPOYHOTO
KOHTPOJIS TIPU SK3aMEHE CUUTACTCS, UYTO NOMYYEHHAS. OYEHKA 3a KOMNOHEHM NPOo8epsemMoll
8 buneme KomnemeHyuu 0000Waemcs Ha COOMEeMCmMaYIOWUll KOMNOHEHM 8CeX KOMNemeH-
yut, hopmupyemvix 8 pamkax OAHHOU Y4eOHOU OUCYUNTUHDL.

TunoBble KPUTEPUH U MIKAJIBI OIICHUBAHUS YPOBHS C(HOPMUPOBAHHOCTH KOMITOHCH-
TOB KOMIETEHITUI TTpuBeACHBI B 0011eH yactu @OC 00pa3oBaTeIbHON TPOTPAMMBI.

3.2. OueHka ypoBHsi ¢(hOPpMUPOBAHHOCTH KOMIIeTEHIIM A

OO61mast orieHKa ypoBHs C(QOPMUPOBAHHOCTH BCEX KOMIETEHIIMM MPOBOIUTCS MTyTEM
arperupoBaHus OLEHOK, MOJTYYEHHBIX CTYJACHTOM 3a KaXKIblii KOMIOHEHT (OPMUPYEMBIX
KOMIIETEHIUH, C YYETOM Pe3yJIbTaTOB TEKYILEro U PyOeKHOTO KOHTPOJISI B BUIE MHTETPAIIb-
HOM OlLIeHKH 10 4-X OayuTbHOM miKkase. Bce pe3ynbTaTbl KOHTPOJIS 3aHOCSTCS B OLEHOYHBIN
JIUCT U 3al0JIHAIOTCS MPENOoIaBaTesIeM IO UTOraM MPOMEXYTOUHOW aTTeCTalNH.

dopma OIIEHOYHOTO JINCTAa U TPeOOBaHUS K €ro 3aroJHEHUIO MPUBEIEHBI B 001IeH
gact ®OC 06pazoBareabHON MPOTPAMMBI.

IIpu GpopMupoBaHHHM UTOTOBOM OLICHKH IPOMEKYTOUHOW aTTeCTAIllUM B BUJE dK3a-
MEHa MCIOJIb3YIOTCSI THIOBBIE KpUTEpUH, puBenéHubie B 00mei yactu ®POC obpaszoBa-
TEJIbHOW IPOTrPaMMBl.
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IIpumep OmJiera st IK3aMeHa

MHUHOBPHAYKHU POCCUU 15.04.02 «TexHon0orn4ecKkue MAalIuHbI U 00OPYI0BAHM €»
®I'AOY BO Kadenpa
«IlepMckuii HAIMOHAJIBHBIH «Obopyoosanue u agmomamu3ayusa Xumu4ecKux
HCCJIEN0BATEIbCKUAN MOJUTEXHUYECKUT npou3eo0cmey
ynusepcuter» (ITHUITY) Hucuunmiza

OcHogbl Mooenupoeauwl mexnojliocuvdecKux npoyeccoe

BUJIET No

1. IapameTtpsl Mmonenu 6uopeakropa MII u cnocoObl UX 3KCIEPUMEHTATBHOTO OMpeie-
nenus. Pemenus monenu UIILL

2. CocrtaBuTth anroput™ pemenus mogenu UII.

3. Tlo 3amaHHBIM UCXOAHBIM JIAHHBIM ammapara v mpoliecca moarooparb THI MOJIeNn OH1o-
peakTopa U ONpeeUTh €€ mapaMeTphl.

CocTaBUTEND E.P. Moiues
(moamuce)

3aBeyronuii kadeapoit E.P. Moiues

(moamucek)

« » 20 T.




