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PaGouvas mporpaMma JUCIUILIMHBI pa3paboTaHa B cOOTBETCTBHH ¢ PenepaibHbIM rocyIapcTBEHHBIM 00pa-
30BaTeNIbHBIM cTaHIapToM Bhiciiero oopazoBanus (OI'OC BO 3++) mo HampaBiIeHHUIO MOJATOTOBKH
18.03.01 Xummuueckass TEXHOJOTHUS, yTBEp)KIAeHHOTO TprkazoM MUHOBPHAYKU POCCHUU ot 07
aBrycta 2020 r. Ne 922 Ha ocHoBanuu y4ueOHoro miana 2022 roga npuema npuastoro YMC HI'TY,
npotokos ot 06.04.2023 r. Ne 16; nHa ocHoBanuu y4yeOHoro miuana 2023 rojga mpuema MPUHITOTO
YMC HI'TY, nporokon ot 18.05.2023 r. Ne 21.

PabGouast mporpamma mpuHsTa Ha 3acegaHun Kadenapsl «[€XHOIOTUS SIEKTPOXUMHUYECKHUX MPOU3-
BOJICTB U XMMHUU OPTraHUYECKUX BEIIECTBY

IIpomoxon 3acedanus om «04y mas 2023 2. Ne6 nns 2022 rona npuema

IIpomoxon 3acedanus om «20»utonna 2023 2. Ne7 nns 2023 roga npuema

3aB. kadenpoi K.T.H., noreHT, Mpamkun E.I'.

PaGouas mporpamma yTBepKaeHa Ha 3aceTaHuu Y 4eOHO-METOIUYECKOT0 COBETa MHCTUTYTA (DU3HKO-
XUMHUYECKUX TEXHOIOTUH U MAaTCPUATIOBEACHUSA

Ilpomoxon 3acedanuss om «16» man 2023 2. Xe9 nys 2022 rona npuema

Ilpomoxon 3acedanuss om «04nuronn 2023 2. Ne10 nns 2023 rona npuema

Pabouas nporpamma 3apeructpupoBaHa B YMY, peructpaunoHHblid Ne

Hauansank MO bynrakosa H.P.

3aBeayromast otaenoM kommiekropanus HTh H.N. KaGanuna

(noonucs)
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1. HEJIM U 3AJAYU OCBOEHUSA JUCHUIIIMHBI

1.1.1lenb0 OCBOEHUS JAUCHMILUIMHBI SIBJSAIOTCH. OOYYCHHE CTYACHTOB NMPUMCHSTH
BBIYHMCIIUTEIIbHYIO TEXHUKY MPU pa3pabOTKe XMMHUKO-TEXHOJOTHUECKUX MPOIIECCOB U 00paboT-
K€ SKCIEPUMEHTAIBHBIX JTAHHBIX, OCBOEHHE BOIIPOCOB MOJACIUPOBAHUS U ONTUMHU3ALMH CIIOXK-
HBIX XUMHKO-TEXHOJOTUYECKHUX MPOIIECCOB.

1.2. 3aga4m ocBOCHUSA TMCHUIIMHBI (MO1YJIs1):
- OBJIQJICHUE 3HAHUSIMH B 00JIACTH MOJICIMPOBAHUS MIPOIECCOB U AIMAPaTOB XUMUYECKON TEXHO-
JIOTHH, COCTABJIEHNS U ONTHMHU3ALMH MaTEMaTHYSCKUX MOJENEN;
- MaTEeMaTUYECKOE MOJICTUPOBAHUE MTPOIIECCOB U OOBEKTOB Ha 0a3e CTaHAAPTHBIX MMAKETOB MPH-
KJIQJIHBIX MTPOTPaMM JJIsi HAYYHBIX UCCIICIOBAHHMM;
- NIPaBWJIbHAsI OPTaHU3aLUs SKCIIEPUMEHTA, IPOBEACHUE 3KCIIEPUMEHTOB 110 3aJaHHOW METOIH-
K€, U3y4eHHEe METOJJ0JIOTUH TUIaHUPOBAHUS IKCIIEPHUMEHTA.

2. MECTO JUCHMUILINHBI B CTPYKTYPE OBPA30OBATEJIBHOM INPOI'PAMMBbBI

Jucimuimaa «MojaenupoBaHue XHUMHUKO-TexHojorudeckux mporeccos» (b1.B.O/1.3),
OTHOCHUTCS K JUCHHILTMHAM 0a30BOM 4yacTu oOsi3areibHas BapuaTUBHOM 4acTu, Gopmupyemon
y4acTHUKaMH 0Opa3oBaTeNbHBIX OTHOIICHWH bnoka 1 «/lucuurmmuHel (MOAYIH)» pabodyero
yuebHoro miana OIl no nanpaenenuto 18.03.01 «Xumuueckass TeXHOIOTHUS», HATPABIEHHOCTD:
«TexHONoTus AMEKTPOXUMUIECKIX ITPOU3BOJICTB» U OCBaMBaeTCs B 6 cemectpe.

Jlj1g ycriemHoro OCBOEHUS AUCLUHUILIMHBI CTYJAEHTY He0OX0 UMbl 3HaHUs KypcoB «O01mast
U HeopraHuyeckast Xumus», «dusnueckas XuMusy, «O01mas XuMuieckas TeXHOJIorus», «Teope-
TUYecKas dJIEKTpoXuMus», «Briciias marematuka» u «MHpopMaTukay.

Hucuunnuza «MoaenupoBaHue XUMUKO-TEXHOJIOIMYECKUX IIPOLIECCOB) SBIIAETCS OCHO-
BOM JUISl MOCJEAYIOIIEr0 M3YYEHHUs TUCHUIUINH «DU3HKO-XMMHUUYECKHE METOJbl MCCIEHOBaHUS
METAJUIOB U CIIJIABOBY», «DNIEKTPOXUMUYECKHE TEXHOIOTUNY, «O00pyI0BaHNE U OCHOBBI IIPOEK-
THPOBAHUS XUMUYECKUX UCTOYHUKOB TOKa».

3. KOMIIETEHIIMHX OBYYAIOIIETI'OCS, ®OPMUPYEMBIE B PE3YJIBTATE
OCBOEHMUSA JMCIIUITJIMHBI

3.1. IIpouecc u3yueHust AMCUUILUINHBI (MOJyJIs) HampaBieH Ha (OPMUPOBAHUE HIIEMEHTOB
CJIEAYIONIMX MpoecCHOHATBHBIX KoMIleTeHIIni B cooTBeTcTBUM ¢ OIl BO mo cnenumansHocti
18.03.01 Xumuyeckasi TEXHOJIOTHS:

[IK-1 Criocoben k 00paboTke M aHAJIM3y HAyYHO-TEXHUYECKON MH(popManuu u opopm-
JICHUIO PE3YNIbTAaTOB UCCIIEAOBAHHM.

[TIK-3. Cnocoben oGecrneunBaTh BBHIPAOOTKY MPOIYKIIMUA, KOHTPOIHPOBATH PEXKHUM IKC-
IUTyaTalui TEXHOJIOTHYECKUX OOBEKTOB M CTPYKTYPHBIX MOJpa3jeneHuil HedTerazonepepada-
TBHIBAIOIIETO MTPOU3BOJICTBA B COOTBETCTBHHU C PETIAMEHTOM

[1K-7. Cnoco0GeH ocBauBaTh U MPUMEHSTH HU(POBBIE TEXHOJIOTUHU 111 00BEKTOB Ipodec-

CHOHAIILHOM JeSITEIbHOCTH



dopMHupOBaHUE YKa3aHHBIX KOMIIETCHIIMH pa3MelieHo B Tabnwuie 3.1.

Tabmuua 3.1. Jlucruuninunsl, ydacTByromye B hopmupoBannu komnereHmii [TK

HaunmMenosanue CemecTpsl OPMUPOBAHHS AUCIIMILTAHBI
JMCIUIUIAH, (POPMUPYIOIIHX
KOMIICTCHITUIO 1 2 3 4 5 6 7 8
COBMECTHO
ITIK-1
Teoperudeckas 3JIEKTPOXUMHUS
(b1.B.OZ1.2)

MopenupoBaHue XUMHKO-
TEXHOJIOTHYECKUX TPOIIECCOB
(b1.B.0O/1.3)

XUMHUYECKHE PEAKTOPEI
(b.1B.OA.7)

aﬂeKTpOXI/IMI/I‘IeCKI/Ie TCXHOJIOTHH

(5.1B.OJ1.8)

O6opynoBaHHUEe U OCHOBBI IPOCKTHPOBA-
HUS XUMHUYECKHUX UCTOUYHHUKOB TOKaA

(5.1B.0J1.9)

HayuHo-uccnenoBaTensckas paboTa
(B2.11.2)

IloaroroBka k mpoueaype 3allUThl U
3alIMTa BBITYCKHOW KBANIN(UKALMOHHOM
pa6ortsi (B3.1.1)

1IK-3

TCOpeTI/I‘IeCKaﬂ QJICKTPOXUMMUSA
(B1.B.OJ1.2)

MOHGHHpOBaHI/IC XUMHUKO-
TCXHOJIOTMYCCKUX NPOLECCCOB
(B1.B.OJ1.3)

XUMHIYECKHE PEAKTOPEI
(b.1B.O.7)

O6opynoBaHNE U OCHOBBI MOJTYYECHHUS
XUMHUYECKUX MaTEPHUaAIOB

(B.1B.JIB.1.1)

Xumuyeckas METaJllIn3aluAa
(5.1B.IB.1.2)

IMoaroToBKa K OpoIeAype 3aIUThl U
3aIHTa BBITYCKHOM KBaTU()UKALIMOHHOM
pa6otsl (B3.1.1)

TIK-7

MOHGHHpOBaHI/Ie XUMHUKO-
TCXHOJIOT'MYECKUX MPOLIECCCOB
(B1.B.OJ1.3)

XUMHUYECKHE PEAKTOPEI
(b.1B.O.7)

Texuonornueckas IPpaKTUKa

IIpenunioMHas npakTuka

IToaroTroBka K npouenype 3aluThl 1
3aIUTa BRITYCKHON KBAJN(UKAIIOHHOMN

pa6ortsl (B3.11.1)




Tabnuna 3.2 [lepeueHp IIaHUPYEMBIX PE3yIbTATOB 00YUEHHUS 110 IUCHUIUIMHE, COOTHECEHHBIX C IJITAHUPYEMBIMHU pe3yIbTaTaMi OCBOCHUS

KO}I 1 HAMMCHOBAHHC
KOMIIETCHIIUH

KO}I 1 HAUMCHOBAaHUC
HHAUKATOPa JO0CTHUIKEA
HHUSA KOMIICTCHIHNH

IInanupyemsie pe3yJbTAThl 00y4eHUs MO JUCHUNIIMHE

OueHo4YHBIE CPECTBA

Texymero IIpomexyTouHoM
KOHTPOJISA arTecTalumn

Tun HpO(l)eCCI/IOHaJ'ILHOI‘/II JACATCIBbHOCTU — Hay‘{HO-I/ICCJ'IeZ[OBaTeJ'ILCKI/Iﬁ

Tpynosasi ynkmusi: A/01.5 (TIC 40.011) A/01.5 Ocy

MICCTBJICHUEC TPOBCACHUS pa60T 1o o6pa60TKe 1 aHaJIu3y Hay‘-lHO-TeXHH‘IeCKOﬁ I/IH(l)OpMaI_II/II/I 1 pE3yJIbTAaTOB HCCIeI0BaHUH

ITK-1 CnocobeH k 06padoT-
Ke W aHanu3y HaydHo-
TEXHUYECKOH HH(pOpMaInu
u 0opOpPMIICHHIO pe3yJbTa-
TOB HCCJICJOBaHUI.

UIIK-1.2. Oo6pabartsi-
BACT U UHTEPIPETUPY-
€T TIIOJly4eHHBIE De-
3yJBTaThl  HCCIE0BA-
HHS

3HATh: OCHOBHBIE JKC-
NEepUMEHTAIbHBIE  Me-
TOJIBI orpezieIeHus
napaMeTpoB  Marema-
THYECKUX MOJIeIIeH,
METOABI MCCIIeIOBaHUS
U UCIBITAHUS XUMHKO-
TEXHOJIOTUYESCKUX
MPOLIECCOB, BO3MOXKHO-
CTH TIPUMEHEHHUs 000-
pynoBaHusi i (puzm-
KO-XHUMHUYECKHX METO-
JIOB aHaju3a; OCHOB-
HblE  CTATHCTHYECKUE
YpaBHEHHS W KpUTe-
pHH,  HCIOJIb3yeMbIe
npu oOpaboTke 3KcIIe-
PUMEHTANBHBIX  JIaH-
HBIX, NPUHLUIBI CO-
CTaBJICHUSI OMIMpHYE-
CKMX MaTeMaTHYECKHX
Mozenei XUMUKO-
TEXHOJIOTUYECKHX
MpPOLIECCOB,  TEOPHUIO
MaTeMaTHYeCKOro
TUIAHUPOBAHHUST  JKCIIe-
pHUMeHTa.

Ymern: IIPOBOAUTH
OKCIICPUMEHTBI M HUC-
ClIeZIOBaTh XUMHUUECKUE
MIPOLIECCHI C UCIIOJB30-
BaHMEM CTaHIapTHBIX
METOJHUK, KOHTPOJIHPO-
BaTh IPOTEKaHUE IIPO-

LIECCOB, OLICHUBATH
o0JlacTp  NIPUMEHHUMO-
CTH H  (HU3NUECKue
OTpaHUYEHUS  MOJIy-

YEHHBIX PE3yJbTaTOB,
NpUMCHATH MaTeMaTu-
YECKHUE METOABI IIpHU
00paboTKe  TONydYeH-
HBIX 3KCHEPHUMEHTANb-
HbIX JaHHbIX, MpHUMeE-
HITb METOJBI BBIYHC-
JINTCIPHOM MaTeMaTH-
KM U MaTreMaTH4eCKOM
CTATUCTUKHU JJI ONTH-
MH3allMd  TPOLIECCOB
XAMHUYECKON TEXHOJIO-
THUH.

Baagern:  HaBbIKaMu
MOCTAaHOBKU  3KCIIEPH-
MEHTAIbHBIX HCCIEI0-
BaHUH, OIBITOM IIPaK-
TUYECKOT0  HCIOJIB30-
BaHUSA SKCHEPUMEH-
TaJIbHBIX YCTAaHOBOK H
mpudopoB, MeEToJaMHU
00pabOTKH  JKCIIepH-
MEHTAIbHBIX JaHHBIX;
METOAaMH MaTeMaTH-
4ECKOHI CTaTUCTUKHU
s obpaboTkm  pe-
3y/NbTAaTOB aKTHBHBIX H
MACCUBHBIX  JKCIIEPH-
MEHTOB, MeTOJaMU
OLIEHKH M CoJepxka-
TEJIbHOW HHTEpIpeTa-
LUU TOJIyYEHHBIX pe-

3yJIbTaTOB  JKCIIEpU-
MEHTOB, METOAaMU
OIpeIENEHUs OITH-
MAaJIBHBIX yCIIOBUI

MPOTEKAHHUS TPOIIECCOB
1 panroOHAJIBHBIX TECX-
HOJIOTUYECKHUX pexun-
MOB paboTsl 000pym0-
BaHWUI.

Otuetrsl mo jabo-
paTopHbBIM paboTam

Bonpocs! mis yctHO-
ro codecej0BaHMs

Tpynosas ¢pyuxuus: B04.5 (IIC 19.002 ) B/04.6 KoHTposib 3KCIUTyaTallni TEXHOJIOTHYECKUX 0OBEKTOB




ITK-3. Cnocoben obecrneun-
BaTh BBIPAOOTKY IPOAYK-
LUK, KOHTPOJIUPOBATh pe-
UM 3KCIUTyaTalluk TEXHO-
JIOTHYECKUX OOBEKTOB U
CTPYKTYPHBIX TOJpa3ele-
Huii  Hedrerazomepepaba-
TBIBAIOIETO TPOU3BOJICTBA
B COOTBETCTBHH C peria-
MEHTOM

UIIK-3.1. Ob6ecneun-
BacT KOHTPOJb BHIpa-
OOTKH MPOTYKIUI

3HaTh: OCHOBHBIC
MOHATHS ¥ METOMIBI
TUHEHHOW  anreOpsl,

MaTeMaTHUYEeCKOTO aHa-
JM3a WU MareMaThue-
CKOW CTaTUCTHUKHU, HE-
00XOIUMBIC 1T aHa-

JiM3a XHUMHKO-
TCXHOJIOTHYCCKHUX
nponueccoB, OCHOBHBIC

METOABI TIOCTPOCHUS U
aHaJIM3a MaTeMaTHye-
CKHUX MOJIENEHN.

YMeTh: COCTaBJIATH
OanaHCHBIE, KHHETHYE-
CKH€, BCIIOMOTaTeIbHbIC
YPAaBHCHHUS W CHCTEMBI
YpaBHCHHI, OMKCHIBA-
IOIIUE VI MOJCIUPY-
fomye paboTy OTAEeNb-
HBIX MPOIICCCOB U amma-
paToB.

Baaagersn: METOLAMHU
YHUCIIEHHOTO W aHAaJINTH-
YECKOTO peIIeHHUs ypaB-
HEHUM, OIUCHIBAIOIINX
MOJICIIUPYEMbIE  00BEK-
TBI, HaBBIKAMH COCTaB-
JICHUS MPOTPAMMHBIX
MOJEJIeH MW  BBIYHMCIH-
TENbHOTO HKCIEPUMEHTA
Ha OBM.

Ortuetsl 10 1a00-
paTopHEIM pabo-
TaM

Bomnpocs! qst yetHO-
ro cobecenoBaHms.

UIIK-3.2. Ocymects-
JSET KOHTPOIb PEeKH-
MOB JKCILTyaTaluu
TEXHOJIOTUYECKUX 00b-
€KTOB B COOTBETCTBHUU
C pEerjJamMeHToOM JJIeK-
TPOXUMHUYECKUX TIPO-
HU3BOJICTB

3HATD: MIPUHLIMIIBI
MOJICIUPOBAHHSA  TIPO-
I[ECCOB B ammaparax,
IIOHUMATh B3aHUMOBJIU-
sHUEe (PaKTOPOB Ha pa-
00Ty 00OpyIOBaHUS U
BBIXOJHBIC napaMeTpLI
TEXHOJIOTHYECKOM CXe-
MBI.

YMmerb:  pa3pabatsi-
BaTb MaTeMaTHYCCKUE
MOJIENI  anmnapaTroB u
XHMHKO-
TEXHOJIOTHYECKHX
MIPOLIECCOB, PUMEHSTH
Ha IPaKTUKE METOJbI
IKCIIEPUMEHTAIILHOTO
u TEOPETUYECKOTO
OlpeIeNICHUs napa-
METpPOB, CBSI3aHHBIX C
NPOTEKAIOIUMH  (HU3H-
KO-XUMHYECKHMH TPO-
LeccaMi B TEXHOJIOTH-
YeCKHUX armnaparax.

Baagern: METOJAMHU
pa3paboTKu U cocTaBie-
HUS MaTeMaTHYECKUX
Mozenaen XHUMHUKO-
TEXHOJOTHUECKUX  TPO-
IIECCOB HAa OCHOBE u3-
BECTHBIX 3aKOHOB (HU3M-
KM M XHMHH, METOJAMHU
TEOPETUIECKOTO W TIpaK-

THYCCKOI'O HucciacaoBa-
HUA U aHAJIM3a NapaMeT-
PoOB XHUMHKO-

TEXHOJIOTHYECKOTO TIPO-
1mecca, METOJaMU OITH-
MHU3alMd  TIPOILIECCOB B
annapaTax U TCXHOJOI'u-
YECKOM CXEME.

Ot4etsl o nabo-
paTopHEIM pabo-
Tam

Bomnpocs! s ycTHO-
ro cobecenoBaHusI.

IIK-7 Cmocoben ocBau-
BaTh U MPUMEHSTH IH(pO-
BbIE TEXHOJIOTUU JIJISI 00'b-
€KTOB MPOQECCHOHATTEHOM
JICATSIIbHOCTH

UIIK-7.1. OcBanBaet
U(PPOBBIE TEXHOIOTUH
MaTeMaTH4ecKoro u
nH(pOpMaMOHHOTO
MO/JIETTMPOBaHUS HC-
TIOJIb3YEMBIX ITPOIIec-
COB, SIBIICHUI N 00BEK-
TOB, OTHOCSIIIUXCS K
poheCCHOHATBHOM
JEATEIPHOCTH.

3HATH: TOCTAaHOBKY
npobieM MaTeMaTH4e-
CKOT0 ¥ MH()OPMAITHOH-
HOTO MOJICITUPOBAHHMS
CJIOKHBIX CUCTEM B
npodeccnoHamTLHOM
obnacTu

(UTIK-7.1)

YMeTh: IIaHupOBaTh
IPOLIECC MOJIETMPOBa-
HUSI ¥ BBIYUCIIUTEIILHO-
r'0 9KCHEePHMEHTA B
npodeccuoHaTbLHOM
nesrrenpHOCTH (MITK-
7.1)

Baagern: MeTogamu 1o-
CTaHOBKH 3aJ1a4 U 00pa-
OOTKH pe3yIbTaTOB KOM-
TIBIOTEPHOTO MOJIEIUPO-
BaHUS B PO ECCHOHATIB-
HOH J1€ATEJILHOCTH

(UITIK-7.1)

Ortuetsl 10 1a00-
paTopHBIM pabo-
TaM

Bomnpock! 115 ycTHO-
ro cobecemoBaHms.




4. CTPYKTYPA U COJEPKAHUE JTUCIUITJIMHBI

4.1. PacnipenejieHue TPYA0EMKOCTH JUCIHUIIMHBI 110 BUIaM padoT 1Mo ceMecTpam
OO6mas Tpyno€MKOCTh AUCHUILIMHBI cocTaBisieT 5 3a4. en. 180 wacoB, pacnpeneneHue

9acoB IO BHJIaM pa0oT U ceMecTpaM MpecTaBiieHo B Tadnwmie 4.1.

Tabnuma 4.1 — Pacpenenenue Tpya0éMKOCTH TUCIMIUIMHBI IO BUIaM padoT 10 ceMecTpam

TpynoémkocTs B yac
Buj yueoHoii paGoTsI Bcero B 1.11. 10 cemecr-
yac. pam
6 cem
@opMaT H3yYeHHUs TUCHUTIIHHBI
OO6mas TPy10EMKOCTh JTUCIUTUIMHBI 110 y4eOHOMY IIJIaH} 180 180
1. KonTtakTHas padora: 89 89
1.1.AynuTopHasi paboTa, B TOM 4ncJie: 85 85
3aHATHUS JeKIMOHHOTO THHa (JI) 17 17
3aHATHA ceMuHapckoro tumna (I13-cemunapsl, npakr. 3a-
HATUS U JIP) ] ]
nabopartopnbie padboTsl (JIP) 68 68
1.2.BHeayaiuTopHas, B TOM YHcJe 4 4
KypcoBast pabora (mpoekt) (KP/KII) (xoHcynmpTamms,
3aIlHTA)
TEKYIIUI KOHTPOJIb, KOHCYJIBTAIIUHU TIO JUCIUTUTUHE 4 4
KOHTAaKTHass paboTa Ha MPOMEXYTOYHOM KOHTpOJIE
(KPA)
2. CamocTrosiTesabHas pabora (CPC) 91 91
pedepat/scce (MOAroTOBKA)
pacuérHo-rpaguyeckas padora (PI'P) (moaroroska)
KOHTpOJIbHAs paboTa
kypcoBas padota/mpoext (KP/KII) (moaroroska)
CaMOCTOSITENIbHOE M3Y4YEHHE pa3/ieioB, CaMOIOJIOTOBKA)
(mpopaboTka M MOBTOPEHHE JIEKIIMOHHOTO MaTepuaia U
MaTepHuaia y4eOHUKOB U Y4eOHBIX MOCOOMI, MOArOTOBKA| 91 91
K JTaOOpaTOPHBIM M MPAKTUYECKUM 3aHATHSIM, KOJUIOKBH-
YM U T.]1.)
[loaroroBka K 3a4eTy ¢ OLIEHKOH (KOHTPOJIb) - -




4.2. Conepxanue JMCHHUILIMHBI, CTPYKTYPHPOBaHHOE 110 TeMaM

Tabmuua 4.2 — ConeprxaHue JUCUUIUIMHBL, CTPYKTYPUPOBAHHOE 110 TEMaM

Buabl yuednoii padors! (dac)

IInanupyemsbie
(KOHTpoOJIMPYyeMBbIe) KonrakTHas pa6ora A B HaumeHoBanune
pe3yabTaThl 0CBO- 5S¢ Hauvenosanue ueroe3ye- pa3paboTaHHOrO
. E w0 MBIX AKTHBHBIX H HHTEp-
enus: koa YK; HaumeHnoBaHnue pa3aesioB, TeM , d = & =~ Bup CPC DJIeKTPOHHOT0
OIIK; IIK u unau- s SZZ|EE g8 g AKTHBHDIX 06pa30Ba}‘ eIk Kypca (TpyaoeM-
’ = Sz S5|ESg gsc HBIX TEXHOJIOIHii
= 2,
KaTOPBbI J0CTHKe- % € 2S£ F z o = KOCTh B 4acax)
HHMS KOMIIeTeHIUH = = E o é- ; S g N
6 cemecTp

IIK-1 Paznen 1. Beeienne B MaTeMaTH4eCKOe MOJCTHPOBAHHUE. IIpesenranus Koncmekr  nek-
UIIK - 1.2 187051
IIK- 3 Tema 1.1. BBenmenue B KOMIIbIO- 1,0 2,0 TToaroToBka K JIEKIIUAM
NIIK-3.1 TEpPHOE MOJIETHPOBAHHE XHUMHUKO-
UIIK-3.2 TEXHOJNOTHUECKUX TIpoueccoB. Oc-
IK-7 HOBHBIE IOHATHS U OHpENeIeHUs.
MIIK-7.1 MeTtoabl CcOCTaBJICHUS MaTeMaTH-

yeckux Mojenei. CrocoObl Moje-

JIMPOBAHUSL.

JlaGopaTopHas padoTra 3,0 3,0 [oxroroBka k xaboparop-

o teme 1.1 HO pabore [6.1.1],

[6.1.6], [6.1.7]

Tema 1.2. AHamu3 XUMHKO- 1,0 2,0 TToaroroBka K JIEKIUAM

TEXHOJIOTHYECKOTO TIporecca Kak

CUCTEMBI. DMIIUPUUYECKUNA U CTPYK-

TYPHBIH MOJXOMbI K ONMUCAHHIO CH-

CTEMBI.

JlaGopaTopHas paGoTa 3,0 3,0 IToaroroBka k jaboparop-

no teme 1.2 HOH pabore [6.1.1],

[6.1.3], [6.1.6]

CamocrosiTeJibHAsi paGoTa 10 10,0

ocBoeHuio 1 pa3nena:

pedepar, 3cce (Tema)

pacuétHo-rpaduyeckass padora

(PT'P)

HToro no 1 paznery 2,0 6,0 10,0
IK-1 Pa3nen 2. MUKPOKHHETHKA FOMOT€HHbIX XUHMHYECKHX peakuui IIpe3enTanus Koncnekr nekuuit
UIIK-1.2
T1K-3 Tema 2.1. MozenupoBaHue mpo- 1,0 2,0 TloaroroBka K JIEKIIMSIM
HIIK-3.1 CTEUIINX U30TEPMHUUECKUX PEaK-




Bunel yueonoii padorsl (4ac)

Ilnanupyembie
(KOHTpoOJINpYyeMBbIe) KouraxrHas padora b B HaumeHoBaHue
Pe3yJIbTaThI 0CBO- 568 Haumenosane uenoan3ye- pa3paboTaHHOIO
. Em MBIX AKTHBHBIX H HHTEp-
enus: xkoa YK; HaumeHnoBaHue pa3aesioB, TeM . ~ b = -~ Bup CPC 6 _ DJIeKTPOHHOT0
OIIK; IIK u nnan- s SSE|EE ¢ 8 AKTHBHDIX 09pasopaTeilh Kypca (Tpynoem-
> = SEZ5|E8Eg g8 ¢E HBIX TEXHOJIOTHil
= =)
KAaTOPBI TOCTHKe- 2 S 2 24 £ z = s KOCTh B 4acax)
HHSI KOMIeTeHIHi = SRS é‘ % OE "
UIIK-3.2 U IEPBOTO TOPSIKA.
[K-7
HIIK-7.1 JlaGopaTopHasi padoTa 3,0 4,0 INoaroroska k naboparop-
o teme 2.1 HOW pabote [6.1.1],
[6.1.3], [6.1.5]
Tema 2.2. MonenmupoBaHue CIIOX- 1,0 2,0 TToaroroBka K JIEKIUAM
HBIX W30TEPMHYCCKHX M HEH30TEp-
MUYECKUX peakuui. MHKpOKHHE-
THKa CJIOKHOM XMMHUYECKON peak-
UK. BeIOOp KITIOYEBBIX KOMITOHEH-
TOB XUMUYECKOU PEaKIIHH.
JlabopatopHasi paGora 3,0 4,0 [oaroroBka k nadoparop-
o Teme 2.2 HO pabore [6.1.3],
[.6.1.6], [6.1.7]
Tema 2.3. IlpumeHeHuwe MeTona 1,0 2,0 TToaroroBka K JIEKIUAM
Pynre-Kyrra nns uumcnennoro pe-
IIeHUsT cucTeMbl auddepeHnnans-
HBIX YpaBHEHUH.
JlaGopaTopHas padoTra 6,0 4,0 [oxroroBka k xaboparop-
o teme 2.3 HO pabore [6.1.1],
[.6.1.6],[6.1.7]
Tema 2.4. OcoOeHHOCTH MaTeMa- 1,0 3,0 2,0 TToaroroBka K JIEKLIUSAM
THYECKOTO  ONUCAHMS KHHETHUKH
AIIEKTPOXUMHUYECKHX MPOLIECCOB.
JlaGopaTopHnasi pa6ora 4,0 IToaroroBka k nabopaTtop-
no teme 2.4 HOH pabore [6.1.1],
[.6.1.2], [6.1.6]
CamocrosiTeJibHAsi paGoTa 10 26,0
ocBoeHHI0 1 pa3iena:
pedepar, 3cce (Tema)
pacuétHo-rpaduyeckas pabora
(PT'P)
Hroro no 2 pa3zaery 4.0 15,0 - 24,0
IK-1 Pa3nen 3. MaTeMaTH4yecKoe onucaHue MPOIECCOB B XMMUYECKHUX Pe- IIpe3enTanus Koncnekr nexuuit
UIIK - 1.2 AKTOpax pa3JHYHbIX THIOB
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Bunel yueonoii padorsl (4ac)

Ilnanupyembie
(KOHTpoOJINpYyeMBbIe) KouraxrHas padora b B H HaumeHoBaHue
Pe3yJIbTaThI 0CBO- 568 ANMEHOBANHUE HCMOALIYE- |, s aGoTannoro
. Em MBIX AKTHBHBIX H HHTEp-
enus: xkoa YK; HaumeHnoBaHue pa3aesioB, TeM = Vo ? = g5 : Bup CPC AKTHBHBIX 00PA30BATEE- DJIeKTPOHHOT0
OIIK; IIK u nnan- = § E g = ; = % S S HBIX TeXHONOrMil Kypca (TpyaoeM-
KAaTOPBI TOCTHKe- 2 AR El S ? s KOCTh B 4acax)
HHSI KOMIeTeHIHi = SRS é‘ % S g~
TIK- 3 Tema 3.1 Cucrema ypaBHEHHI pe- 1,0 2,0 IlogroToBka K JIEKIUAM
HUIIK-3.1 akTopa B o00mem Buae. Mojenn [6.1.1], [6.2.4], [6.1.6]
UIIK-3.2 PEaKTOpOB C HMACATBHOU CTPYKTY-
IK-7 POl MOTOKa NpU MOCTOSIHHOU TEM-
UIIK-7.1 nepaType mporiecca.
JlabopaTopHasi pa6oTa 3,0 4,0 [oxroroBka k xaboparop-
no teme 3.1 HOM pabore [6.1.1],
[.6.2.4], [6.1.6]
Tema 3.2 MaremMaTHyecKue MOJI€e- 1,0 2,0 IlogroToBka K JIEKIUAM
JIM HEU30TEPMHUUECKHUX MPOLIECCOB [6.1.3], [6.2.4], [6.1.6]
B ammaparax ¢ pa3IHyHbIMH THIPO-
JUHAMUYCCKUMU PEIKAMAMH.
JlaGopaTopHas paGoTa 6,0 4,0 IMoaroroBka k jaboparop-
o teme 3.2 HOU pabore [6.2.4],
[.6.1.6], [6.1.7]
Tema 3.3. MopenupoBaHue peak- 1,0 2,0 TlogroroBka K JIEKIUAM
TOPOB C HEHJCAJIbHOU CTPYKTYpPOW [6.2.4],[.6.1.6], [6.1.7]
MTOTOKOB.
JlaGopaTopHas padoTra 3,0 4,0 [oxroroBka k xaboparop-
o Teme 3.3 HOW  pabote [6.1.1],
[.6.1.2], [6.1.5]
CamocrosiTeIbHAsi pabdoTa 1o 16,0
0CBOEHHI0 3 pa3jieina:
pedepar, 3cce (Tema)
pacuéTrHo-rpadpuueckasi padora
(PT'P)
HToro no 3 pazneay 3,0 12,0 - 16,0
IK-1 Pa3gen 4. MaTemaTn4eckoe oNMcaHue reTepOreHHbIX MPOLeccoB IIpesenranus Koncnekr nekunit
IIK - 1.2 Tema 4.1. CraguiiHOCTh TeTepoO- 1,0 2,0 TlonroroBka K JIEKIHSIM
IK- 3 TeHHBIX mpoleccoB. KuHernueckue [6.1.1], [6.1.2], [6.1.6]
WIIK-3.1 MOJICJIN TETCPOTCHHBIX PCAKIIHIA:
WIIK-3.2 “ra3 — TBepI0€ TeNO” U “ra3 - K-
TIK-7 KOCTb .
UIK-7.1 Tema 4.2. MogenupoBaHue Mpo- 1,0 4,0 IlogroroBka K JIEKIUSIM
neccoB ¢ 1u(pQPy3MOHHBIMH  3a- [6.1.1], [6.1.2], [6.1.6]
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Bunel yueonoii padorsl (4ac)

Ilnanupyembie
(KOHTpoOJINpYyeMBbIe) KouraxrHas padora b B HaumeHoBaHue
pe3yJIbTaThbl 0CBO- 568 Haumenosane uenoan3ye- pa3padoTaHHOIO
eHusi: koa YK; HaunmeHnoBaHue pa3jeiioBs, TeM . d & =2 Bun CPC MBIX AKTHBHBIX |~ HHTCP- DJIEKTPOHHOT 0
OIIK; IIK u nnan- s SSE|EE £ 8 ARTHBHLIX 06pa30Ba}‘ i Kypca (Tpynoem-
> = SEZ5|E8Eg g8 ¢E HBIX TEXHOJIOTHil
= =1
KaTopbI 10CTHIKe- 2 S 2S |2 F| 2 s KOCTH B 4acax)
HHUSI KOMIIETeHIHii = =& |28 |§ g~
E S
TPYIHEHUSIMH. METOR CETOK IpH
pereHnH mddepeHnraIbHBIX
YpaBHEHHH BTOPOTO NOPsAKa.
JlaGopaTopHas padoTa 6,0 4,0 [oxroroBka kx aboparop-
o teme 4.2. HOW  paboTte [6.1.1],
[6.1.2], [6.1.7]
Tema 4.3. MoaenupoBaHUe CIOXK- 2,0 3,0 [logroroBka K JIEKIUAM
HBIX CUCTEM. J[eKOMITO3HIIHs [6.1.1], [6.1.2], [6.1.3]
CJI0KHOM CUCTEMBI Ha NOACUCTEMBI.
JlabopatopHasi paGora 9,0 50 [oaroroBka k nadoparop-
no teme 4.3. HOil  pabote [6.1.1],
[6.1.6], [6.1.7]
Tema 4.4. MoaenupoBaHue 1,0 3,0 IlogroToBKa K JIEKIUAM
ANIEKTPO-XUMUYECKUX TIPOLECCOB B [6.1.1], [6.1.2], [6.1.3]
MOpUCTHIX cpenax. OCOOEHHOCTH U
XapaKTEPUCTUKHU MTOPHUCTHIX TEJL.
JlaGopaTopHas padoTra 8,0 4,0 [oxroroBka k xaboparop-
o teme 4.4. HOW  pabote [6.1.2],
[6.1.6], [6.1.7]
CamocrosiTeIbHAsi pabdoTra 1o 25,0
O0CBOEHMIO 4 pa3aeJa:
pedepar, 3cce (Tema)
pacuéTHo-rpadpuyeckasi padora
(PI'P)
HToro no 4 pasneny 50 26,0 - 25,0
IK-1 Pa3gen S. MaremaTn4eckoe NJIAHUPOBAHHE IKCIIEPUMEHTA IIpesenranus Koncnekr nexunit
ggf% 12 Tema 5.1. [lonsiTue o nuaHupoBa- 2,0 4,0 IloaroroBka K JEKUHAM
NTIK-3.1 HHH 3KcniepuMenTa. [lnansl mepBo- [6.1.1], [6.1.3], [6.1.5]
NTIK-3.2 TO ¥ BTOPOT0 HOPSAKA.
[K-7 JlaGopaTopHas padora 6,0 4,0 [oaroroska k nadoparop-
ATIK-7.1 o teme 5.1. HOW  pabote [6.1.1],
[.6.1.2], [6.1.5]
Tema 5.2. MeTo1bl ONITUMHU3ALANA 1,0 4,0 MoAroToBKa K NeKUMAM
XUMHUKO- TEXHOJOTHYCCKHUX IIPO- [6.1.1], [6.1.3], [6.1.5]
IIECCOB.
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Bunel yueonoii padorsl (4ac)

Ilnanupyembie
(KOHTpoOJINpYyeMBbIe) KouraxrHas padora RS HaumeHoBaHue
= =9 HanMeHoBaHMe MCIIOJIb3Ye-
pe3yJabTaThl 0CBO- S Y pa3padoTaHHOIO
— Em MBIX AKTHBHBIX H HHTEp-
enus: xkoa YK; HaumeHnoBaHue pa3aesioB, TeM . b = R =~ Bup CPC DJIeKTPOHHOT0
= ® @ 3| = c8 =~ aKTHUBHBIX 00pa3oBarTe/ib-
OIIK; ITIK u uuau- = SR |Es 58S . Kypca (Tpyaoem-
= S X o |E® g SackE HBIX TeXHOJIOTHil
KAaTOPBI TOCTHKe- 2 S 2 R KOCTh B 4acax)
o = < =
HHS KOMITeTeH Uit = = A é- z O g
JlaGopaTopHas padoTa 3,0 4,0 [oxroToBka k Taboparop-
o TeMe 5.2. Hoii pabote [6.1.1],
[.6.1.5], [6.1.7]
CamocrosiTeIbHAsi pabdoTa 1o 16,0
O0CBOEHMIO 5 pa3jiea:
pedepar, 3cce (Tema)
pacuérHo-rpaduyeckasi padora
(PT'P)
Hroro no 5 paznexy 3,0 9,0 - 16,0
HTtoro mo 6 cemecTpy 17,0 68,0 - 91,0
HNTOI'O no aucuuminHe 17,0 68,0 - 91,0
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5. TEKYIIIU KOHTPOJIb YCIIEBAEMOCTH U IPOMEKYTOUHASI ATTECTA-
s 11O UTOT'AM OCBOEHUA JUCIITUITJIMHBI.

JlJist OCYIIECTBICHHS TEKYIIETO KOHTPOJIS 3HAHUN 00yJaroImuxcs chopMyIUPOBAHBI TEO-
peTHYECKHEe BOTIPOCHI IO TeMaM JIa0OpaTOPHBIX PadoT.

Taxxe chopmMupoBaH MepeueHb BOIMPOCOB, BBIHOCHMBIX Ha MPOMEXKYTOUHYIO aTTecTa-
U0 B (hopMe 3aueTa ¢ OICHKOM B 6 cemecTpe.

VYka3aHHBIH KOMIUIEKT OILICHOYHBIX CPEJICTB SIBJISCTCA HEOThEMJIEMOW YacThio (hOoHIA
OIICHOYHBIX CPEJICTB M XpaHHUTCS Ha Kadeape « TeXHOIOrus IMeKTPOXUMHUYECKUX IMPOU3BOJICTB U
XUMHUH OPraHUYECKUX BEIICCTBY.

Onucanue MoKa3areacii U KpUTEPUEB KOHTPOJIS YCIIEBAEMOCTH, ONMMUCAHUE IIKAJ OLCHH-
BaHUs MPHU TEKYIIEM KOHTPOJIE, OLIEHKA BBIITOJIHEHHUS Ta00OPATOPHBIX paOdOT MPUBEACHO B TA0JIH-
e S.

Tabnuua 5 — Onucanue nokasatesnaei 1 KpUTEpUEB KOHTPOJIS yCIIEBAEMOCTH, OIIMCAHUE LIIKaI
OLICHUBAHMSI [TPH TEKYIIEM KOHTPOJIE OLIEHKA BBHIIIOIHEHUS J1a00PaTOPHBIX paboT

Hlkana JlabopaTopnasi padora .
3a4eT ¢ OLIEHKOH
OlleHMBaHM S
40<R<=50 OTanyHO OTinnyHo
30<R<=40 Xopo1o Xoporro
20<R<=30 Y 10BJIETBOPUTENHHO Y 10BIETBOPUTEIHHO
0<R<=20 HeynosnerBopurenbHo He3auer

HpI/I MMPOMEIKYTOUYHOM KOHTPOJIC YCIIEBACMOCTH CTYACHTOB OLICHUBACTCA II0 YCTHIPCX-
0ayuIbHOH cucTeMe COTIIUYIHO», «XOPOHIO», KYOAOBJICTBOPUTCIIBHO», KHCYAOBJIICTBOPUTCIILHO.
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Ta6muma 6 — Kputepuu olleHMBaHUS Pe3ysIbTaTa 00yUEHHUS 10 JUCITUIUIMHE U ITKaJIa OI[CHUBAHUS

KO}I 1 HAMUMCHOBAHHC
KOMIIETCHIIUH

Kpurepnu oueHnBaHus pe3yjbTaToB 00y4eHUs

KOlI 1 HAUMCHOBAHMEC MH+
AUKATOpA T0CTUKCHUA
KOMIICTCHIIMH

Orenka
«HEYI0BJIETBOPHUTEILHO»
/ «HE 3a4TCHO»
0-59%

OT max PEeUTHUHIOBOM
OLICHKHU KOHTPOJIS

Ouenka
«YIOBJIETBOPUTEILHO» /
«3a4TECHO»

60-74%

OT Max PEUTUHIOBOU OLICH-
KU KOHTPOJISL

Orenka
«xopomo» /
«3aUTCHO»
75-89%

OT max PEUTUHIOBOU
OIIEHKH KOHTPOJIS

Orenka
«OTJIHYIHOY /
«3a4TEHO»
90-100%

OT Max PEUTUHIOBOU
OIICHKH KOHTPOJIS

ITK-1 CrocobeH k 06paboT-

UIIK-1.2. OopabaTeiBacT

He ymeer obpabatbiBath 1

Cnabo 3HAaKOM C SKCHEpH-

XOpOIHO 3HAaKOM € DOKCIIC-

K€ U aHAJIM3y Hay4dHO- U HHTEPHIPETUPYET IOJY- | UHTEPIPETUPOBATh IOIY- | MEHTAJIBHBIMU METOAMKAMH | pUMEHTAIbHBIMU  METOOU- | Bnameer skcnepuMeHTab-
TEXHUYECKOH HHpOpMAMd | YCHHBIE pE3YNbTaThl WC- | YCHHBIC JKCIICPUMEHTANb- | U HW3YYEHUS DJICKTPOXH- | KaMU U1 HM3YYEHUS OJJIeK- | HBIMH ~ METOAMKAMHU  JUIS
1 0(hOpPMIICHHUIO pe3yIbTa- CIICIOBAHUS HBIC TaHHBIC. MHYECKHAX TIPOIECCOB M 00- | TPOXUMHYECKUX IMPOIECCOB | M3YUCHUS DICKTPOXUMHYE-
TOB HCCJICIOBAHHUI He mmMeer moHATHA 0 cO- | pabOTKH TOJYYCHHBIX pe- | © 00pa0OTKM MONYYCHHBIX | CKHX IPOIECCOB U 00padoT-
BPEMEHHOM COCTOSIHUM | 3YyJbTaTOB, HAaBBIKAMHM HC- | PE3YJbTATOB, HaBBIKAMU | K€ IIOJYyYEHHBIX PE3YJIbTa-
HCCIIEIOBAaHUM B YyKa3zaH- | MOJIb30BAHUS (U3NKO- | UCTIONB30BaHUSL (¢u3nKO- | TOB, HABBIKAMH HCIOJIB30-
HEIX 00/1aCTsIX 3HAHUI. XUMHYCCKHX METOJOB IMpPU | XUMHUYECKAX METOMOB TIPHU | BaHHUS (PU3UKO-XHUMHUYCCKUX
W3YYEeHUU MEXaHU3MOB | U3YYCHUU MEXaHH3MOB | METOJIOB MPH HU3YYCHUU Me-
SJIEKTPOXUMHUYECKUX PEaK- | ANEKTPOXUMUUECKUX peak- | XaHU3MOB JJIEKTPOXUMHUYE-
ui. LUH. ckux peaknui. OTIHYHO
Hmeer cnabbie moHATHA O | lMeeT XOpOIIMe MOHATHS O | 3HAKOM C  COBPEMCHHBIM
COBPEMEHHOM  COCTOSTHHUHM | COBPEMEHHOM COCTOSTHMUHM | COCTOSTHUEM HCCJICIOBaHMI
HCCIICIOBAHMN B yKa3aHHBIX | UCCICIOBAHWN B YKAa3aHHBIX | B yKa3aHHBIX 00JacTsAX 3Ha-

00J1aCTAX 3HAHHUI. 00J1aCTIX 3HAHUIA. HUH.
[K-3. Cnocoben obecneun- | UIIK-3.1. OobecneunBaer | He 3makom c¢ meromamu | Cnabo 3HaKoM ¢ MeTogaMu | XOpomio 3HaKoM ¢ Meroaa- | OTIHYHO 3HaKOM C MeToJa-
BaTh BBIPAOOTKY MPOIYK- KOHTPOJIb BEIpAOOTKH | BBIOOpA ONTUMANBHBIX | BEIOOpa ONTHUMANBHBIX pe- | MH BBHIOOpa ONTHMAIFHBIX | MA BEIOOpa ONTHUMAIBHBIX
LMY, KOHTPOJUPOBATH pe- MPOIYKIUH PEXUMOB MPOBEJCHUS | KUMOB IPOBEICHUS 3JIEK- | PEKUMOB NPOBEJACHUS AIEK- | PEKUMOB MPOBEACHUS DJIEK-
UM 3kcrutyarauuu texHo- | UIIK-3.2. Ocymectsiser 3JIEKTPOXHUMHUYECKOTO TPOXUMHUUYECKOI0 Mpoliecca, | TPOXUMHUYECKOTO IpoLecca, | TPOXUMUYECKOTO IpoLecca,
JIOTHYECKUX 00BEKTOB U KOHTPOJIb PEXXUMOB 3KCILTY- | MPOLECca, € SKCIEPUMEH- | C JKCIIEPUMEHTAJIBHBIMU | C SKCIEPUMEHTAIBHBIMU | C JKCIIEPUMEHTAIbHBIMU
CTPYKTYPHBIX MOJIpa3Jiesie- | aTallii TEXHOJIOTHUECKHUX TalbHBIMH  METOJUKAaMHU | METOJAWKAMH TMPH HCCIEAO0- | METOJMKAMU MPH HCCIEN0- | METOJUKAMU TPU HUCCIENO0-
HU# HedTerazonepepabda- 00BEKTOB B COOTBETCTBUU C | MPHU HUCCIICTOBAHUM 3JIEK- | BAHUHA DJCKTPOXVUMHUYECKUX | BAHUU JJIEKTPOXMMHUYECKUX | BAHUU DIIEKTPOXUMUYECKUX
TBIBAIOIETO MPOU3BOJCTBA | PETIIAMEHTOM DIIEKTPOXHU- TPOXUMHUYECKHX TPOIEC- | MPOILECCOB, C MaTeMaTH4e- | MPOIECCOB, C MaTeMaTHhue- | MpOoIeccoB, ¢ MaTeMarhde-
B COOTBETCTBHUU C periia- MHUYECKUX ITPOU3BOJICTB COB, MaTeMaTHYeCKUMH | CKUMH HaBBIKAMH TPU OMH- | CKUMH HaBBIKAMH TIPU OMH- | CKUMHU HaBBIKAMHU TIPH OIIH-

MCHTOM

HaBBIKAMH IIPH OTHMCAHUH
JNEKTPOXUMHUUECKUX MPO-
neccoB He umeer nonsarus
0 TIPUMEHEHUM MOJIyYeH-
HBIE 3HAHWH IIpH BBIOOpE
ONTHUMAJIBHBIX  PEKHMOB
MIPOBEACHUS  DIEKTPOXU-
MHYECKOTO Iporecca

CaHUHN DJICKTPOXUMHYCCKUX

MPOLIECCOB.
Wmeer cnabple MOHSTUS O
MPUMEHEHUH  MOJYYEeHHbIE

3HAHWH TpU BHIOOpPE ONTH-
MaJIBHBIX PEXHMOB IIpOBe-
JCHUSI DIIEKTPOXUMHYECKOTO
npouecca

CaHUH DJCKTPOXUMHUYECKUX

IMpoueccoB
Hmeer XOopouiye IOoHsATUA O
NMPUMEHCHUHN TMOJYUYCHHBIC

3HAaHMH TpH BHIOOpPE ONTH-
MaJIbHBIX PEXHMOB IIPOBe-
JICHUS DIJICKTPOXUMHUUYECKOTO
mpouecca

CaHUM DJICKTPOXUMHYCCKUX
IpoHeccoB.

YBCpeHHO IPpUMCHACT II0-
JIYYCHHBIC 3HAHUU Ipu BbI-
60pe ONTUMAJIBHBIX PEIKU-
MOB TIIPOBCACHUSA DBJICKTPO-
XUMHUYECKOI'O Ipo1ecca

TIK-7 Criocoben ocBanBaTh U
NPUMEHSTh H(POBBIC TEX-

HIIK-7.1. OcBanBaer

(POBBIE TEXHOJIOTUN

He 3nakom ¢ npobiiemamu
IIOCTQHOBKH 3aJa4M MaTe-

Cnabo 3HaKoM c npobiiema-
MM ITOCTQHOBKH 321891 Ma-

XOpOIHO BJIaacCCT MECTOJaAMU
IIOCTAaHOBKHM 3aJaa4u MaTcMa-

OTIHYHO BJIaaCCT MCTOJaMU
IIOCTAaHOBKH 3aaa4u MaTcMa-
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HOJIOTHH U1 0OBEKTOB MHpO-
(beccroHaNBHON JeSITEIBHO-
CTH

MaTEeMaTHYeCKOro U MH-
(hOPMAIMOHHOTO MOJIEITH-
POBaHHS HCIOIB3YEMbIX
MIPOLIECCOB, SIBJICHUN U
00BEKTOB, OTHOCAIIUXCS K
po¢eCCHOHATBHOM fesi-
TEJILHOCTH.

MaTH4ECKOro u uupopma-
[IUOHHOTO MOJICJIUPOBAHUS
CJIOHBIX CUCTEM B IPO-
(deccroHanbHOI 00MacTH
(UIIK-7.1)

He ymeer mianupoBathb
MPOLIECC MOJCTUPOBAHUS U
BBIYHCITUTEIBHOTO JKCIIe-
puMeHTa B mpodeccro-
HAIIBHOM JAeATeTIbHOCTH
(UIIK-7.1)

He Bnaneer MeTomamu mo-

CTaHOBKH 3a/1a4 U 00paboT-
KU pe3yJIbTaTOB KOMITBIO-
TEPHOTO MOJICITUPOBAHHUS B
npodecCHOHANBHON Jesi-
TENBHOCTH

(MITIK-7.1)

TEeMaTHYECKOT0 U MHpOpMa-
LIMOHHOT'O MOJEINPOBAHNUS
CJIOXHBIX CHCTEM B npodec-
CHOHAJILHOH 00J1acTH
(VIIK-7.1)

Nmeer cmabpie ymMeHHUS TUIA-
HHUPOBATH MIPOLIECC MOEIHU-
POBaHMS M BBIYUCIHTEIBHOTO
9KCIIEpPUMEHTa B Ipoeccro-
HaJIbHOH AeATeIbHOCTH
(UIIK-7.1)

Cnabo BiazeeT METoaMH
MMOCTAaHOBKH 3a7a4d 1 00pa-
OOTKH pe3yJbTaTOB KOMITBIO-
TEPHOT'0 MOJICIMPOBAHHUS B
npohecCHOHABHON Jiesi-
TENLHOCTH

(VITIK-7.1)

TUYECKOr0 U UH(POPMAIUOH-
HOTO MOJICITUPOBAHHUS CIIOK-
HBIX CHCTEM B Ipodeccro-
HaJILHOM 001aCcTH
(UIIK-7.1)

XopouIo yMeeT IUIaHUPO-
BaTh MPOIECC MOJEITNPOBA-
HHS ¥ BBIYHCIHUTEIHHOTO
9KCIIEPUMEHTA B MPO(HeccHo-
HAJLHOH IE€ATENBHOCTH
(UIIK-7.1)

XopoIio BiIameeT METoaMu
MTOCTAaHOBKH 3a7a4d 1 00pa-
OOTKH pe3yNbTaTOB KOMITBIO-
TEPHOTO MOJICIIUPOBAHUSA B
npodeccHOHANbHOM fes-
TEJIHLHOCTH

(MIIK-7.1)

THYECKOTO U HH(POPMAIIHOH-
HOTO MOJICITUPOBAHUS CIIOXK-
HBIX CHCTEM B IPOQecCHo-
HAIILHOU 00JIacTH
(UIIK-7.1)

OTMU9HO yMeeT ILIaHHPO-
BaTh IIPOLIECC MOJETHPOBA-
HUS ¥ BBIYUCIHTEIBHOTO
9KCIEpUMEHTa B Ipoeccro-
HAJBHOI JAEATENbHOCTH
(UIIK-7.1)

OTiUYHO BIaJCeT METOAAMH
MTOCTAHOBKH 3a7ad 1 00pa-
OOTKH pe3yJbTaToOB KOMIIBIO-
TEPHOT'0 MOJICIIMPOBAHHUS B
npodhecCHOHAIBHON Jiest-
TETBHOCTH

(WITIK-7.1)
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Tabmuma 7 — Kpurepuu onieHUBaHUS

Onenka

Kpurepun oueHuBanus

Bricokuii ypo-
BEHb «5»
(oTMYHO)

OLICHKY «OTJHMYHO» 3aCIIy’KUBAaeT CTYACHT, OCBOMBIIMI 3HAHWI,
YMEHUS, KOMIIETEHIIUU M TEOPETHUYECKHI MaTepuasl 6e3 npoOesioB; BbI-
MOJTHUBILUI BCE 3a/1aHUs, IPEIyCMOTPEHHbIE yYEOHBIM TUIAHOM Ha BbI-
COKOM Ka4eCTBEHHOM YPOBHE; IPAaKTHYECKHE HaBBIKU IpPO(eccHoHallb-
HOT'O IPUMEHEHHS OCBOCHHBIX 3HAHUH C(HOPMHUPOBAHBI.

Cpennuit ypo-
BEHb «4»
(xoporo)

OLICHKY «XOPOLI0» 3aCIYXXUBAECT CTYJEHT, IPAKTUYECKU IOITHOCTBIO
OCBOMBIINM 3HAHUSA, YMEHHUsI, KOMIIETEHIUA U TEOPETUYECKUN MaTepu-
aJl, yueOHbIe 3aJaHMsI HE OLIEHEHbl MAaKCHMAaJIbHBIM YMCJIOM OallioB, B
OCHOBHOM C()OPMHPOBAI MPAKTHYECKHE HABBIKH.

[Toporosbiii
YPOBEHB «3»
(ymoBneTBOpH-
TEJIBHO)

OILICHKY «YAOBJIETBOPHUTECJIBHO0» 3aCIYKHNBACT CTYACHT, YaCTHYHO C
Hp06eHaMI/I OCBOHBIIHI 3HaHUWsA, YMCHUS, KOMIICTCHUOUHN U TCOPCTHYC-
CKHUI MaTrcpurajl, MHOTHC y‘Ie6HHe 3aJaHusd 100 He BBITIOJIHUII, 1100
OHH OLICHCHBI 4YHUCJIOM 0amioB OJIM3KHUM K MUHHUMAJIBHOMY, HCKOTOPLIC
MMPAKTUYCCKUC HABBIKH HC C(i)OpMI/IpOBaHBI.

MunuMab-
HBII YPOBEHB «2»
(HeyaoBIETBOPU-

TEJILHO)

OILICHKY «HEYAOBJIIETBOPUTECJIBbHO0» 3aCIYKUBACT CTYACHT, HC OCBO-
HWBIIUH 3HAaHUA, YMCHUS, KOMIICTCHLHUHU U TeopeTH‘{eCKHﬁ MaTcpHral,
y‘Ie6HI)I€ 3alaHuA HC BBIIIOJIHUII, NPAKTUYCCKUEC HABBIKHW HC C(i)OpMI/IpO-
BaHBI.

6.YYEBHO-METOJANYECKOE OBECIIEYEHHUE JUCHUIIJINHBI

6.1.

Yyeouas

JUTEepaTypa, medaTHble W3JaHuUsA OmOamoreyHoro ¢oHpa,

3J1eKTPOHHBbIE U3IaHUA.
bubnuoreunslii poHA yKOMITJIEKTOBAH MeYaTHBIMU U3JITaHUSIMU U3 pacuyera He MeHee 0,25
IK3EMITIsIpa KXKJ0T0 U3 W3aHU, YKa3aHHBIX HIDKE Ha KaXI0To 0Oydaromerocs U3 4ucia JIuil,
OJTHOBPEMEHHO OCBAaMBAIOIIUX COOTBETCTBYIOUIYIO TUCHMIUIMHY (Moaynb). M3mganus, Haxons-
nMecs B 3JEKTPOHHOM JIOCTyIE (3JEKTPOHHBIN pecypc), YAOBIETBOPSAIOT 3TOMY TpeOOBaHHIO
aBTOMATHUYECKH. DJIEKTPOHHBIM JOCTYN HPUBEJEH B BHJIE CCHUJIOK IOCIE OOBIYHOTO OMHMCAHUS

H3IaHUA.
Kon-Bo
Ne /i1 AsTOp(s1) Sarmase W3narensCcTBo, Haznauenwue, Buj 9K3. B
roJ1 U3JIaHus u3ganus, rpud ounoIHO-
TEKE
6.1.1. P.®. Masnukos OcHoBsl MaTemat- | M. : Topstuast mu- | Yae6.mocobue 1
YECKOro MOJIEJIUPO- | HUg-Tenekom, PexomennoBano YM
BaHUS. 2010. HO YMO 10 mipoc.-
11eJ1.00pa3oBaHuIo
6.1.2. Bb.b. I[aMaCKE/IH, DNEKTPOXUMHUS CI16.: Wsnateis- VuebHoe nocobue 1
O.A. Ilerpuii, (Y4ebHuK 1111 By30B
I'.A. Qupnuna CTBO «JIann, . CrierimapHas JIUTe-
2015.-672 ¢
patypa).
6.1.3. .M. Oenotkun Marematndeckoe M.: JIUBPO- | Yueb.mocobue 4
MOJIEIMPOBaHUE KOM, 2011. PexomenmoBano M-
TEXHOJOTHYECKHUX BO BBICIIH
MIPOIIECCOB. cpen.crern.oopa3oBa
uus YCCP
6.1.4. B.A. T'onuapos MeToIbl ONTHMH- M. : FOpaiit- VYueb.mocobue 1
3ain Bricm.o0pazoBanu
e, 2014.
6.1.5. B. 1. Bepmunus, [TnanupoBanue u WsnarenscTBO VYueb.mocobue mist 1
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H. B. Ilepues MaTeMaTHIecKast "Jlanb, 2022 BY30B
00paboTka pe3yib-
TaTOB XMMHUUYECKOT'0
IKCTIEPUMEHTA
6.1.6. O.JI. Ko3una, Monenuposanve u | Hwkunit Hosro- | YueGHoe mocobue 1
B.B.Hcaes, ONTUMU3alLUs Ipo- | POL,
E.I'.BamikuHs, eccoB anekTpoxu- | [M3p-so HITVY],
I0JI. T'yapko, M.I'. | mugecknx  mpoms- | 2011. — 53c.
MuxaneHko BoACTB” dHactp 1.
MHUKPO- M MaKpOKH-
HETHKa.
6.1.7. .M. Fangbilies | Pewenue Hayynwix | CIIO. BXB- | Yue6.nocobue 2
" HHKeHepHbIX 3an | [lerepOypr, 2004
a4 CpeICTBaMU
Excel, VBA u
C/C++
6.2. CnpaBouHo-Oubanorpaduyeckas aureparypa.
Kon-Bo
Ne /it AsTop(s) SariaBme H3nmaTenscTBo, Ha3znauenme, BuUJI | 3K3. B
Ol U3IaHUs u3nanus, rpud ouobIHo-
TCKEC
A. M. T'ymepos MaremaTHueckoe M.: "Jlanp" 2022 YdebHoe mocodue 1
MO/ICTIMPOBaHUE
6.2.1. HHMIIEO"
TEXHOJIOTUUECKHX
MPOLIECCOB
E. B. Eroposa, MaremaTHueckoe MUPDA - Poc- VYuebHo- 1
A. 1O. 3akreiim MOJIETUPOBAHUE CUHMCKUH TEXHO- METOIUYECKOE I10-
XHMHKO - TEXHONO- | Jorudeckuii yau- | SOOHe.
6.2.2. TUYECKHUX MPOLEC- Bepcurert, 2021
COB:
6.2.3. H.B. Ymega, O.E. Maremaruueckoe Tomckwuit monu- Y4ebHOE mocodune 1
Moiizec, O.E. Mu- MOJIEJINPOBAaHNE TEXHUYECKHUH
TsHuHa, E.A. XHUMUKO- YHUBEPCHTET,
Kysemenko TEXHOJIOTHYECKHUX 2014
MPOLIECCOB:
6.2.4. E.B. Hectreposa Oo1mas xumuueckast | CaHKT- YuebHoe mocodue 1
texuonorus: Kune- | IlerepOyprexuii
THKa Xumpdeckux | TOCY/APCTBEHHbIH
nponeccos. Xumu- JIECOTEXHMYECKHUI
YHUBEPCHUTET UMeE-
YECKHE PEaAKTOPEI wu C.M. Kuposa,
2013
6.2.5. H.C. Baxsanos YucieHHBIE METO- M.: Buaom, 2003 | YuebHOe mocoOue 2
JIbI ¥ TIPOTPaMMHU- Juist Byzos

pOBaHUE.
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6.3. MeTonnueckne yKa3aHusl, pEKOMEHIALUM M IPyrue MaTepuajbl K 3aHATHAM

Metoanuueckue yka3aHHs M PEKOMEHJALUH MO IPOBEIECHUI0 KOHKPETHBIX BHUJOB y4eO-
HBIX 3aHATUN [0 JTUCUUIUIMHE «MOIEeINpoBaHNE XUMHUKO-TEXHOJOTHYECKUX MPOLIECCOB)» HAXO-
naTes Ha Kageape «TexHONIOrus 31eKTPOXMMHUYECKMX IPOU3BOJACTB U XUMHM OPraHMYECKUX
BELIECTB.

7T.AHOOPMALNOHHOE OBECIIEYEHME JUCHUIIJINHBI

VY4ebHblil porece o TUCHUILIMHE 00ecredeH HeOOXOMMBIM KOMIUIEKTOM JIMLEH3UOH-
HOTO M CBOOOJHO PacHpOCTPaHsSEMOro MPOrpaMMHOr0 0OecreyeH s, B TOM YHCIIE OTEYECTBEH-
HOT'O TIPOM3BOJICTBA (COCTaB MO NUCHUIUIMHE orpeneneH B HacTosmed PIT/] u momiesxxut o6HOB-
JICHUIO MPU HEOOXOAUMOCTH).

7.1. Ilepeyenr pecypcoB HHGPOPMALUNOHHO-TEJIEKOMMYHHKANMOHHOMI
«AHTepHET», HEOOXOIMMBIX [IJIs1 0CBOEHUS THCHUILIMHBI (MOTYJI51)
1. Hayunas  snmektponnas  Oubnuoreka E-LIBRARY.ru. —
http://elibrary.ru/defaultx.asp
2. OnekTpoHHas O6ubiaroTeuHas cuctema [[OBOMKCKOrO rocyqapCTBEHHOTO YHHUBEPCUTETA
cepBuca [ DnekTpoHHbIH pecypc]. — Pexxum pocrtyma: http://elib.tolgas.ru./ - 3arm. ¢ skpana.
3. DneKTpOHHO-OMOIMOTeYHast cucTeMa Znanium.com [DNeKTpOHHBIA pecypc]. - Pexum
nocryma: http://znanium.com/. — 3aru. ¢ 9kpaHa.
4. OTtkpriToe 00pazoBanue [ INeKTpoHHBIN pecypce]. - Pexxum noctyna: https://openedu.ru/. -
3arn ¢ ’KpaHa.
5. Polpred.com. O630p CMMU. IlonnotekcroBasi, MHOroorpacieBas 06a3za manubix (BJI)
[DnexTponHbIi pecypc]. - Pexxum noctyma: http://polpred.com/. — 3ari. ¢ skpana.
6. ba3zbl manHbIX Beepoccuiickoro HMHCTHTYyTa HAydyHOM W TEXHHYECKOM HHpopManuu
(BUHUTU PAH) no ecTecTBEHHBIM, TOYHBIM M TEXHUYECKHM HayKaM [DIEKTPOHHBII pecypc]. -
Pexxum nmoctyma: http://www.viniti.ru. — 3ari. ¢ akpana.
7. YHuBepcurerckas nHpopmarmonHas cucrema Poccus [DnekTponHsbIil pecypce]. - Pexxum
nocrtyna: http://uisrussia.msu.ru/. — 3ar. ¢ skpaHa.

CceTHn

Pexum  nmocryna:

7.2. IlepeyeHb NPOrpaMMHOIo o0ecnedyeHnsi 1 HH(POPMALMOHHBIX CIIPABOYHBIX CHCTEM
Tabmuma 8 — IlepedeHb 37€KTPOHHBIX OMOIMOTEUHBIX CUCTEM

Ne HaumenoBanue Ccpliika, 10 KOTOPO# ocylecTBJIsSeTCsl 10-
I9BC cryn k 9bC
1 | KoHcynbTanT cry- http://www.studentlibrary.ru/
JCHTa
2 | Jlanp https://e.lanbook.com/
3 | HOpaiir https://biblio-online.ru/

B rtabmune 9 ykazan mepedeHb MpodeccHOHANBHBIX 0a3 JaHHBIX W WH(POPMAITMOHHBIX
CIIPABOYHBIX CHUCTEM, K KOTOPBIM OOecreueH NocTyn (yAaleHHBIH N0CTyI). JlaHHBIN nepedyeHb
MO/IJIEKUT OOHOBIIEHHUIO B cCOOTBeTCTBHH ¢ TpeboBanusimu OI'OC BO.

Tabnuma 9 — IlepeueHb coBpeMeHHBIX MPOPECCHOHATHHBIX 0a3 JAaHHBIX U HH(HOPMAITHOHHBIX
CIIPaBOYHBIX CHCTEM

HaumenoBaHue npodeccHOHATBbHOI 0a3b1
JAHHBIX, HHPOPMALHOHHO-CIIPABOYHOM CH-
CTeMblI

Hoctyn k pecypcey (yaajeHHbIH J0CTYyN €
yKa3aHHeM CCHLIIKH/I0CTYN U3 JOKAJIBHOM
CeTH YHHBEPCHUTETA)

1 basa qaHHBIX CTAHIAPTOB U PErJIAMEHTOB https://www.qgost.ru/portal/gost
POCCTAHIOAPT /[home/standarts
2 Iepedenp npodeccroHabHBIX 0a3 TaHHBIX U https://cyberpedia.su/21x47¢0.html

WHPOPMAIMOHHBIX CIIPABOYHBIX CHCTEM
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8. OBPA3OBATEJIBHBIE PECYPCBI UIS1 UHBAJIN/10B U JIML] C OB3

B tabmume 10 ykazaH mepedeHb 00pa30BaTENbHBIX PECYPCOB, UMEIONUX (OPMBI, ajam-
TUPOBAHHBIE K OTPAaHUYEHUSIM UX 3[J0POBbS, @ TAKKE CBEACHUS O HAJTHUUU CHEIUAIbHBIX TEXHU-
YCCKUX CPCACTB O6y‘-I€HI/I$I KOJUICKTUBHOT'O U UHAUBUAYAJIbHOTO IMOJIb30BAHU. HpI/I 3allOJIHCHUUN
TabJIMLBI MOXKET OBITh HCIOJIb30BaHa WMH(OpMalKs, pa3MelleHHas B nojpasnene «JlocrymHas
cpena» criernuanu3upoBanHoro pasziena caiita HI'TY «Cenenus 06 oOpa3oBaTenbHONW OpraHH-
3anmuy» https://www.nntu.ru/sveden/accenv/

Tabmuma 10 — OOpazoBarenbHbIE pecypchl Juisi HHBaIUA0B 1 juil ¢ OB3

CaeieHHs 0 HAIMYMH CIIENHATBHBIX TeXHUYe-
CKHX CPeACTB 00yueHHUs KOIIeKTUBHOIO U
HHAMBHIYAJIBHOI0 MOJIb30BAHUS

Ne Ilepeuensb 00pa3oBaTe/IbLHBIX pecyp-
COB, MPHUCNIOCO0TEHHBIX /LISl HCIOJIb-
30BaHUS MHBAJIUIAMY U JIMIAMH C
OB3

1 9BC «KoHCYIBTaHT CTyICHTa» 03BYYKa KHHT U yBelIMUeHHe mpudra

SEC «JlaHby CIeLHaIbHOE MO6I/IHLI:IOC MPUIOKEHUE - CHHTe-
2 3aTOp peYH, KOTOPBIH BOCIPOU3BOIAUT TEKCTHI
KHUT ¥ MEHIO HaBUTaIluH

BepCHsl IS CTAaOOBUISTIINX

3 3BbC «lOpaiit»

9. MATEPUAJIBHO-TEXHUYECKOE OBECIIEYEHUE, HEOBXOJNMOE IS
OCYHECTBJIEHUSA OBPA3OBATEJIBHOI'O ITPOLHECCA 110 JUCHUIIJIMHE

JU1s KOHTaKTHOM M CaMOCTOSITeNbHONW paOoThl 00ydaroIuXcs BBIACICHBI MOMEIICHUS,
OCHAIIEHHBIE KOMITBIOTEPHOW TEXHUKOW ¢ MOAKIIOYeHHEM K ceTn "MHTepHeT" n obecriedeHnem
JIOCTYTIA B 3JIEKTPOHHYIO HH()OPMAIIMOHHO-00Pa30BaTeIbHYIO CPEAy OpraHU3aIIH:

- 3aJT JIEKTPOHHO-MH(POPMAITMOHHBIX pecypcoB (aya. 1160 — 15 kommboTepoB);

- YUTAJIbHBIH 3271 OTKPHITOrO focTyna (aya. 6162 — 2 komnbroTepa);

- ayn. 2303, 2202, obopynoBanubie Wi-Fi.

[Tpu mpoBeneHun Jiekuuil ¥ 1a00paTOPHBIX MPAKTUKYMOB Ha Kadeape HCIONb3yeTcs Ma-
TEpUATIbHO-TEXHUUECKOE OCHAIllEHUE ayAUTOPHI U JlabopaTopuil Kageapsl, MpUMEHsEMOE B pe-
an3anuy y4yeOHOro mpolecca, IpuBeJeHHOe B 00pazoBaTenbHON mporpamme npoduns «TexHo-
JIOTHUS 3JIEKTPOXUMHUYECKUX IPOU3BOJCTBY: KOMIbloTepHas U opucHas Texuuka (11K, npunrep,
KOMHMPOBAJIbHAS TEXHUKA).

IlepeueHp  JHUIIEH3UOHHOTO
MpOTpaMMHOTO  o0ecrede-
HUS

Ne | HaumeHoBaHME ayIuTOpUN M IOMeELIe-
HUH Kadeaps

OCHaIIEHHOCTh AyTUTOPUH  ITO-
MEIIEHUH 1 TOMEIEHU I

1 1345 1. Tocka menoBas; 1. Windows SL 8.1 (moa-
MynbruMenuitnas ayauropus (s mpo- | 2. DKpaH HaCTEHHBIN; miucka Dr. Spark Prem, no-
BEJICHUS 3aHATHHA JICKIIMOHHOTO U ceMu- | 3. Pabouee mecto mpemomaBare- | ropop Ne 0509/KMP ot
HApCKOro THMA, IPYNIOBBIX U WUHAUBH- | Jifl; 15.10.18)

OyaJlbHBIX ~ KOHCynbTanmii, Tekymero | 4. Pabouee mecro crynenra - 28 | 2. Dr.Web (c/u H365-
KOHTPOJIsI M TNPOMEXKYTOYHOH arTecra- | 4elml. W77K-B5HP-N346 oT
uun) (kadenpa «TexHosorus amekTpo- | 5. MynbtuMenuiinsiii npoekrop | 11.05.2023)
XUMHWYECKHX MPOU3BOJICTB U XUMHH op- | Epson ER,; Pacnpoctpansemoe no cBo-
raHn4Yeckux BemiecTB»), 603155, Hmxe- | 6. IlepcoHampHBI KOMITBIOTED, | OOmHON JIMLEH3UU:
ropojckas obnacts, r. Hmwkuuit Hosro- | Intel(R) Core(TM) i3-3220 CPU | 3 Adobe Acrobat Reader X
pox, yia. Mununa, gom 24, koprr. 1 @ 3.30 GHz 4,00 I'b O3Y /HDD | (Freeware);
500. 4. P7 oduc
5. Zoom (Free) (1 mr.)
2 1160 KomrmibroTepHbIii 3ai1 1. Jlocka mapkepHas; 1. WinXP (Dream Spark

Yuebnas mabopatopust (IUIsl MPOBEIASHUS
3aHATHIA 1a00PATOPHOTO W MPAKTHYECKO-

2.Pabouyee MecTo mpemnopaBate-
TISE;

Premium 700087777);
2. MSOffice 2013 Standard
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https://www.nntu.ru/sveden/accenv/

HaumenoBanme aymutopuii m mnomemie- | OCHAaICHHOCTh aymuTopuid mmo- | [lepedeHp  JUIICH3MOHHOTO
HUH Kadeapbl MEIIECHUH 1 TOMETeHU ] nporpaMMHOTO  obecmede-
HUS

1345
MynsTuMenuiiHas ayquTopus (A mpo-

1. Jlocka menoBas;
2. DKpaH HACTCHHBIN;

1. Windows SL 8.1 (mon-
mucka Dr. Spark Prem, mo-

BEJICHUS 3aHATHH JICKIIMOHHOTO U ceMu- | 3. Pabouee mecto mpemomaBare- | roBop Ne 0509/KMP ot
HApCKOTO THIIA, TPYIIIOBHIX U WHAWBH- | JIf; 15.10.18)
IyaslbHBIX ~ KOHCynbTauuii, Tekymero | 4. Pabouee mecro crynenra - 28 | 2. Dr.Web (c/u H365-
KOHTPOJsI M TPOMEXYTOYHOH arrecra- | 4eiml. W77K-B5HP-N346 oT
uun) (kadenpa «TexHOJOTHs 3MEKTpo- | 5. MynbruMenuiinbiid mpoekrop | 11.05.2023)
XMMHUYECKHX NPOU3BOJCTB M XHUMHUHU op- | Epson ER; Pacnpoctpansiemoe 1o cBO-
TaHWYEeCKHX BemecTBy»), 603155, Huwxke- | 6. IlepconanbHblii KoMmmbloTep, | 60aHOM JIMLECH3UU:
ropojckasi oonacts, r. Hwkuuit Hosro- | Intel(R) Core(TM) i3-3220 CPU | 3 Adobe Acrobat Reader X
pox, yia. Mununna, 1om 24, koprr. 1 @ 3.30 GHz 4,00 I'b O3Y /HDD | (Freeware);

500. 4. P7 oduc

5. Zoom (Free) (1 mT.)

T'0 TUIIA, TPYIIIOBBIX U MHAUBUAYAJIbHBIX
KOHCYHLTaHHﬁ, TCKYWICTO KOHTPOJIA H

3. PabGouee mecto crymeHta - 14
yen.

Russian Academic OPEN
No Level (Microsoft Open

npoMexxyrogHor artecranum) (kadenpa | 4. IlepconampHBIN KOMIBIOTEp, | License Academic Ne
«Texuonorust anekrpoxumudeckux npo- | Intel(R) Pentium(R) 4 CPU 3.00 | 45990647  (6e3cpouHas));
M3BOJCTB M XMMHUM opranudeckux Be- | GHz2 I'6 O3Y /HDD 1 T6 (14 wr.)

mectB»), 603155, Hmkeropoackas o00-
nactb, r. Huxuuit Hosropoa, yi. Munu-
Ha, oM 24, xopm. 1

10. METOJAMYECKHUE PEKOMEHJIALIUYA OBYYAIOLIMMCSI IO OCBOEHUIO
JUCHUTIIMHBI

10.1. O0mme MeTOaUYECKHE PECKOMEHIAIMNHA 1JIAA oﬁyqaloumxca o 0OCBOCHHMIO NUC-
IIMIIJIMHBI, 06pa30BaTeJ’lLl—lbIe TEXHOJOInmn

JlvcuuIuinHa peanusyeTcsl MOCPECTBOM IPOBEAECHUS KOHTAKTHOM paboThl ¢ oOyuaro-
HIMMHKCS (BKIIHOYasi IPOBEIAEHHUE TEKYILEro KOHTPOJIS YCIEBAEMOCTH), CAMOCTOSITEILHON pabOoThI
00yyaromuxcst 1 IPOMEXYTOYHOMN aTTeCTalllu.

KonTaktHas pabora: aynutopHas, BHeay IUTOpHAsI.

[Ipu npenogaBaHuy AUCHUILIUHBL «MOAETUPOBaHNE XUMUKO-TEXHOJIOTUYECKUX TPOIEC-
COB», HCIIOJIb3YIOTCSI COBPEMEHHbIE 00pa3oBaTelbHbIE TEXHOJOTHH, MO3BOJISIOLINE TMOBBICUTh
AKTUBHOCTH CTYJIEHTOB NP OCBOCHHM MaTepHajia Kypca U MpeloCTaBUTh UM BO3MOKHOCTb 3(]-
(eKTUBHO peann30BaTh Yachl CAMOCTOSITEILHON pabOTHI.

JI1st CTyIEeHTOB CO3/1aH KPATKHUI OMOPHBIM JIEKTPOHHBINA BapUAHT JICKIIUOHHOTO MaTepH-
asia Kypca. DJIeKTPOHHBIA KOHCHEeKT HaxoauTces Ha kadenpe « TOIInXOB» u MoxeTt ObITh MoJTy-
YeH CTYJEHTOM B Cy4yae MPOITYCKOB 3aHITHM MO YBa)KUTEJIbHBIM NMPUYMHAM WUJIU BBIHYKEHHO-
ro IiepeBo/ia 3aHATUH B IUCTAHLIMOHHYIO (hopMmy.

Ha nexnusax, mpakTHYeCKUX U J1aOOpPaTOPHBIX 3aHATHSAX PEAM3YyIOTCS WHTEPAaKTHBHBIC
TEXHOJIOTUM, TPUBETCTBYIOTCSI BONPOCHI M OOCYXJEHHUS, HCIOIb3YeTCs JMYHOCTHO-
OpPUEHTUPOBAHHBIN MMOAXO0JI, TEXHOJIOTHS PabOThl B MaJbIX IPYIIAaX, YTO MO3BOJSET CTYyAECHTaM
NOPOSIBUTH €0, MONYYUTh HABBIKM CAaMOCTOSTEIBHOTO M3YyYeHHs] MaTepualla, BHIPOBHITH ypo-
BEHb 3HAHUU B IPYyIIIE.

Bce Bompochl, BO3HUKILIKE TIPU CaMOCTOSATENIbHOM paboTe HaJ JOMAIIHUM 33JJaHUEM, T10-
JIpoOHO pazOuparoTcs Ha TAOOPATOPHBIX 3AHATUAX M JEKIHsIX. [[pOBOAATCS MHANBUIyaIbHBIE U
IPYINIOBbIE KOHCYJIbTALIMM C MCIOJb30BAaHUEM, KaK BCTpPEU CTYJEHTAMM, TaK U COBPEMEHHBIX
WH(pOPMAITMOHHBIX TEXHOJOTHHN: YaT, JIEKTpOHHAas mourta, Skype, Zoom.

WHnnuupyercs akTUBHOCTh CTYACHTOB, MOOMIPSETCS 3a/laHue JI0OBIX BOIPOCOB MO Ma-
TepHUally, MPAaKTUKYETCsl MHANBUyaJIbHBIA OTBET Ha BOIPOCHI CTYACHTA, PEKOMEHAYIOTCA METO-
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JIbl YCTICIIHOTO CAMOCTOSITENILHOTO YCBOCHHSI MaTepraa B 3aBUCUMOCTH OT YPOBHsI ero 0a30Boi
IOATOTOBKH.

Jlnsi OLIeHKM 3HAHWK, YMEHHWH, HaBBHIKOB M YPOBHS C(HOPMUPOBAHHOCTH KOMIIETEHIIMNA
npuMeHsieTcs OaJlIbHO-pEHTUHIOBAs CUCTEMa KOHTPOJIS U OLIEHKU YCIIEBAEMOCTH CTYAECHTOB B
IIPOLECCE TEKYLIETO KOHTPOJIA.

IIpomesxyTouHas aTTecTanys NPOBOAUTCS B OpME 3aueTa ¢ OLIEHKOM C y4eTOM TeKyllen
yCIIEBAEMOCTH.

10.2. MeToanueckne yKa3aHus JJIsl 3aHATHH JIEKIITHOHHOT'O THIIA

JIeKUMOHHBIN KypC IPEIoyaracT CUCTEMaTU3UPOBAHHOE U3JI0KEHUE OCHOBHBIX BOIIPO-
COB TEMAaTHYECKOro IUIaHa. B Xoje NeKIMOHHBIX 3aHATHHA pacKpbhIBalOTCsS 0a30BBbIE BOMPOCHI B
paMkax kKaxgod Tembl aucuuiuivHbl (Tabmuna 4). OGo3HayarOTCs KIIHOYEBBIE ACHEKTHI TEM, a
TaK)Ke JIENA0TCs aKIIEHThl Ha HauboJIee CII0KHbIE U Ba)KHBIE MOJIOKEHUS U3y4aeMOro MaTepua-
na. MaTepuaisl JEKIUH SBJISIOTCS ONIOPHOM OCHOBOM JUIsl MOATOTOBKU 00yyaroImuxcst K jgabopa-
TOPHBIM PabOTaM U BBIMOJHEHUS 33aJJaHUN CAMOCTOATEIBHOM paboTHI, @ TAK)KE K MEPOTIPHUATHIM
TEKYILEro KOHTPOJIS YCIIEBAEMOCTH U IIPOMEXKYTOUHOM aTTECTallMY 110 IUCLUIUIMHE.

10.3. MeToauyeckne YKa3aHHsl 10 OCBOCHHIO JHUCHMIUIMHBI HAa J1a0OPaTOPHBIX
paborax

[ToaroToBKy K Kax0il 1a00paTopHOi paboTe CTYIEHT JOJKEH HayaTh ¢ O3HAKOMIICHUS
C IIJTAaHOM 3aHsTH, KOTOpBIﬁ OTpancaeT COI[Cp)KaHI/Ie Hpe[[HO)I(eHHOfl TCMBI. Kanq[as{ BBIITOJIHCH-
Hasi paboTta ¢ 0pOpPMIEHHBIM OTYETOM M MOJICKHUT 3aIIUTE Y MPEroaaBaTers.

[Ipu onleHMBaHKU 71a60OPATOPHBIX PAOOT YUUTHIBACTCS CIEAYIOIICE:

- KaueCTBO BBHINIOJHECHHS SKCIEPUMEHTAIBHO-PAKTUYECKOW YacTH pabOThl U CTe-
MEHb COOTBETCTBHSI PE3YJIbTATOB paOOTHI 33IaHHBIM TPEOOBAHUSIM;

- KayecTBO 0(OpMIIEHHsI OT4ETa O paboTe;

- KaueCTBO YCTHBIX OTBETOB Ha KOHTPOJIBHBIE BOMIPOCHI MPH 3aIUTE PAOOTHI.

10.5. MeToanueckue yKa3aHus M0 CAMOCTOSITEJIbHOM padoTe 00yyarouuxcst

CamocrosiTenbHast paboTa o0ecrieunBaeT MOArOTOBKY 00y4YaronIerocs K ayIMTOPHbIM 3a-
HATUSIM U MEPOTPUSITHSIM TEKYIIETO KOHTPOJIS M MPOMEKYTOUHOW aTTECTAIlMU IO HU3ydaeMoi
TUCIUIIMHE. Pe3ynbTaThl 3TOM MOATOTOBKU MPOSIBISIFOTCS B aKTUBHOCTH 00yYaloIerocs Ha 3a-
HATUSIX U B KAYECTBE BBITIOJIHEHHBIX MPAKTHYECKUX 3aJaHUil M Ipyrux (GopM TEKyIIero KOH-
TPOJISL.

[Ipu BBITTOTHEHUH 3aJIaHUM I CAMOCTOSITEILHOM PaboThl peKOMEHAYyeTCs MpopaboTka
MaTepHaloB JIEKIUH M0 KaKJI0M MPOMIEHHON TeMe, a TAKXKE U3yUeHUE PEKOMEHIyeMO JInTepa-
TYpBI, IpeJIcTaBlIeHHOM B Pa3zene 6.

B mporiecce camocToATebHONM pabOThI MPU W3YYEHUU TUCIUTUIMHEI CTYACHTH MOTYT pa-
00TaTh Ha KOMIIPIOTEPE B CIELUATM3UPOBAHHBIX AYAUTOPUSX JUISI CAMOCTOSITENBHOM paboThI
(ykazano B pasgene 9). B ayauropusx uMeeTcss JOCTym uepe3 HH(OpMaIrMOHHO-
TEJIEeKOMMYHUKAIIMOHHYIO ceTh «/IHTepHEeT» K 3JeKTPOHHON HHPOPMAIIMOHHO-00pa30BaTeIbHON
cpene yauBepcurera (QMOC) u snextponHoi 6ubnuoreunoii cucreme (3bC), rie B 3neKTpoH-
HOM BHUJI€ pacrioyiaratoTcsi yueOHble 1 yueOHO-METOINYECKUE MaTepUalbl, KOTOPbIE MOTYT ObITh
MCIIONIb30BaHBI JIsl CAMOCTOSTEIHHON PaOOTHI MPU N3YUEHUU AUCIUTUINHEIL.

Pa3BepHyThle MeTOIUYECKHE YKa3aHMs MO BCEM BHJaM pabOThl CTyJEHTa HaXOAsTCsS Ha
kapeape «TIMMuXOB.

11. OHEHOYHBIE CPEACTBA JJIs1 KOHTPOJISA OCBOEHUA ANCHUTIJIMHBI

JInst TeKyIero KOHTPOJIsl 3HAaHUW CTYJIEHTOB MO JUCHMILUIMHE MPOBOJUTCS KOMILJIEKCHAS
OIleHKA 3HAHUM, BKIIIOYArOIIas
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— TEOPETHUYECKHI OIPOC U 3aIUTa OTYETOB MO JTa0OPaTOPHBIM paboTam;
— 3a4eT C OLIEHKOM.

11.1. TunoBbie BONPOCHI 1JIs1 JTA0OPATOPHLIX PadoT

OO0pa3ubl BOPOCOB /1Jisl MIPOBeeHUs KOJJIOKBHYMA:

NS

o

10.
11.
12.
13.
14.

15.
16.

17.
18.

19.
20.
21.
22.
23.

24,

25.

Buel cymecTByrommx MoaeneH JUisl ONUCaHUS XUMUKO-TEXHOJIIOTHYECKUX CUCTEM.
HenpumeHnMocTh Teopuu Mo J00us TSl OITMCAHUS SJICKTPOXUMHUECKUX CHCTEM.

Yo TaKoe BEIYHUCIUTEIBHBIA SKCIIEPUMEHT

[TpuMeHeHre MaTEMaTUYECKOTO MOJAEIIUPOBAHMSI IS OIIPE/IEIICHMSI TapaMeTPOB XUMHUYe-
CKOM peakllMX U MEXAHNU3Ma €€ IIPOTEKAaHUs

B 4em 3akirogaercs nepapxXu4ecKuid MIPUHLIKAI MOJEIMPOBAHUSA XUMUKO-TEXHOIOIMYECKUX
po1eccoB?

CocraBpTe MaTEMaTHYECKYIO MOZEIIb CIOKHON XMMHUYECKON PEaKLIUU C IIPOMEKYTOUYHBIM
TEIUIOBBIM pexuMoM. HeoOxoaumoe uncino KoMrnoHeHToB B cucteme. A+2P - C+D <
M

MopnenupoBaHue reTeporeHHOW HM30TEPMHUECKON peakiuu 1-ro mopsiika, MpeamecTByo-
mel 3/XuMUYecKo. 3aBUCUMOCTH KOHLEHTpalMy U mossgpu3aiuu. BxoaHas BenuuynHa —
TOK.

Jaiite onpeneneHne napaMeTpuIeCcKOi YyBCTBUTEIBHOCTH. /1 yero HyXeH ee aHayn3?
Pacuer kuHeTHUECKHX MapaMETPOB TOMOTE€HHBIX U FETEPOr€HHBIX PEAKIIHUM.

[Touemy npu cocTaBieHUH OalaHCOBBIX YPaBHEHUH AJIs peaKkTopa UeaJbHOI0 CMELICHUS B
KaueCTBE JIEMEHTAPHOT0 00BbEMa MOXKET ObITh MPUHST MOJHBIN 00BEM peakTopa’?
MozenupoBaHre XUMHUYECKUX PEAKIHH, OCIOKHEHHBIX TU(PHY3MOHHBIM, MUTPALMOHHBIM
Y KOHBEKTUBHBIM MAaCCOIEPEHOCOM.

Pacyer nmocnenoBareabHOM XMMUYECKON PEAKIIMK B PEAKTOPAX UICAIBHOIO CMEILIECHUS.
Pacuet oOpaTumoii peakiiuu B peakTopax UAeaabHOrO BHITECHEHHUS.

[Touemy asnst pemieHust ypaBHeHuUs! AU Py3MOHHOM MOAETH ero 0OOBIYHO CHavyasla MPUBOAST
K 0e3pa3mepHOMY BUITY?

Mopenp eqIMHUYHON HWJIMHAPUYECKOH TTOPBI.

OKBUBaJIEHTHAs IEKTpUYECKasi cCXxeMa OPUCTOro ekTpoaa. OnucaHue pacnpeaeneHus
TOKa B TIOPUCTOM DJIEKTPOJIE.

Pacuer pacnpenenenue konnentpanuu KOH B mopuctom anekrpose.

C noMoIIbI0 KOHEYHBIX PA3HOCTEN MOJIYYUTE YUCIEHHOE BhIpaskeHHe TU(HY3MOHHOTO
YpaBHEHUS ISl SBHOI'O METOJIA CETOK.

CocraBpTe rpaHMYHBIE YCIOBUS MAaTEMATUUECKON MOJENIN IIpoLecca TUann3a.

CocTaBuTh MaTpully IUIAaHUPOBAHUS MOIHO(AKTOPHOIO SKCIEepUMeHTa s 4-X (hakTopoB
t=1-24; T=20-500C; C1=2,5-3,5t/m; C2=30-90r/x1. IIpn kakux pearbHbIX 3HAUYCHUSIX (PaK-
TOPOB HY>KHO IIPOBOJIUTH 4-ThII OIIBIT.

B kakux cinyuasx npumensercs [1DD.

CocraBuTh MaTpUIly IUIAaHUPOBaHUA 25-2. JlaliTe onpeaeseHne ONpeaesIFoIIero KOHTPacTa.
Koraa ncnomnb3yercst 1poOHO(MaKTOPHBIN SKCTIEpUMEHT?

[Tnaner 1-ro u 2-ro mopsiaka. (3amauu, obimactu uccneaoanus). [Ipoananu3upoBars ypas-
HeHue perpeccun y =57.2+32x1-0.7x2+1.8x1 x2.

Kakue Hy)XKHO 3a7aTh TapaMeTphl Npoliecca A1 MAaKCUMaJIbHOTO BBIXOJIa MPOIYKTA, €CIIH OH
JIOCTUTaeTCs MpH CIETYIOMUX KOAMPOBAHHBIX 3HaUeHUX (pakTopos: x1 =0.77; x2 =0.21; x3
=-1 (x1=T=2200+3000C; x2= V[m3/c]=0.2-0.3; x3= C=1-51/n).

MeTton KpyTOro BOCXOXKACHHUS NP INIAHUPOBAHUU SKCIIEPUMEHTA.
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11.2. TunoBblie BONPOCHI IJIsI MPOMEKYTOYHOM aTTecTaluu B popme 3a4yeTa ¢ OLEHKOM

I e

13.
14.
15.
16.
17.
18.
19.
20.
21.

22.

23.

24.

25.

26.

27.

28.

29.

30.

KakoBbl 0CHOBHBIE TPeOOBaHUS K MOJICTUPOBAHUIO? DTarbl MOJACIMPOBAHUS.

B uem 3akimio4yaroTcs JOCTOMHCTBA U HEIOCTATKH (PU3NIECKOTO MOACITUPOBAHUS.
[TepeunciuTe OCHOBHBIC 3TAITBl MATEMATHYECKOE MOJICITUPOBAHUSI.

CdopmynupyiiTe OCHOBHBIE TIOJIOKEHUS TCOPHSI TTOA00US.

Kaxkue huzndeckre 3aK0HBI JISKAT B OCHOBE JICKTPOTUIPOIMHAMUYECKON aHaIoTun?

st mccneoBaHus KakWX MPOIECCOB HanOoliee yIO0OHO HCIONB30BaTh METO JJIEKTPO-
TEIIOBOM aHAJIOTHH?

Kakumu oco0eHHOCTAMH 00J1a]a€T XUMHKO-TEXHOJIOTHYeCcKas cucrema?

Urto npeacTaBisitoT cO00H BHEIIHUE CBSI3U XMMHUKO-TEXHOJIOTHUECKOU CHUCTEMBI?

B kakux cimydasix HCIOJIb3YeTCsl IMITUPUICCKUI METO UCCIICIOBAHUS?

. B ueM 3akiroyaeTcs CyTh CTPYKTYPHOTO MOJAX0/1a K ONMCAHUIO CUCTEMBI?
. CpaBHUTE CHIILHBIC U CJIA0BIE CTOPOHBI AMITUPUIECKOTO U CTPYKTYPHOTO MOAXO/I0B.
. [Tokakute B3aUMOCBSI3b SMIIUPHUUECKOTO U CTPYKTYPHOTO MOAXOJOB MpH pa3paboTKe HO-

BOI'0 TEXHOJIOTMYECKOT0 MpOoLecca.

CocTaBbpTe MaTeMaTHYECKYIO MOJIENIb U30TEPMHUUECKOI peakuuu A->B.

Hanummnre kuHeTH4YeCKHnEe ypaBHEHUS U30TEPMUYECKON XUMUYECKOU peakiuu A< B.
CocraBbTe MaTEMaTUYECKYI0 MOJENIb HEM30TEPMHUEECKOW IOMOIN€HHOM XMMHYECKOM pe-
akuu A+B->P.

Jns pelienus kakux ypaBHeHHM ucnoabszyercs Meroa Pynre-Kyrra? CymHocTs MeToa.
Hanummure B 001iem ciryuae 0anaHCOBbIE YpaBHEHUS IPOILECCa B PEAKTOpE.

Kakum ycioBusM JOKEH YIOBIETBOPATH JIEMEHTAPHBIM 00BEM M 3JE€MEHTApHBIA MpPO-
MEXXYTOK BPEMEHH JJI1 KOTOPOT'O COCTABJISIFOTCS OalaHCOBbIE YpaBHEHUS?

CocraBbTe MaTEMaTUYECKYI0 MOJEIb MEPUOJUYECKOTO ammapara HAealbHOr0 CMEIICHUS
MIPU MPOTEKAHUH HECKOJIBKUX XUMUUYECKUX PEaKIIU.

CocraBbTe ypaBHEHUE MaTepUATBHOTO OanaHca JUIsi CTAllMOHAPHOTO MPOTOYHOTO pPeaKkTopa
UJEATbHOTO CMELICHUS.

[TonyunTe MaTeMaTUYECKYIO MOJEIb IPOIIECCa B PEAKTOPE HJICATbHOTO BBITECHEHHMS.
ChopmynupyiiTe TOMYIHICHUS MOJIETN UCATHHOTO BHITECHEHHUS.

CocraBbTe anropuT™ pacuera Ha DBM u3MeHeHus: BO BpEMEHH TeMIlepaTypbl B IEPUOIU-
YECKOM PEaKTOpE HJIEaJbHOr0 CMEILIEeHUsl ¢ pyOamikoil oborpeBa mpu MpPOBEAECHUN B HEM
HEOOpaTHUMOH SHI0TEPMUYECKOM peakiMy NepBOro MopsIKa.

CocraBpTe anropuTm pacdyera Ha DBM pacrpeneneHus CTENEHN MPEBpALEHUs 1O JITMHE
peakTopa UAealbHOTO BBITECHEHUS C MPOMEXKYTOUYHBIM TEIUIOBBIM PEKUMOM IPHU MPOBEE-
HUU B HEM HEOOPAaTUMOMN HK30TEPMHUUECKONU PEAKIIUH.

CdopmynupyiiTe moCTaHOBKY 3afaun onTuMu3anuu. Kakas BenrunHa BEIOMpaeTCs B Kaue-
CTBE KPUTEPUS ONITUMU3ALINY IIPH pa3pabOTKe ONTUMAIBHOIO TEMIIEPAaTypHOTo pexxuma?
HazoBuTe nmpuunHBl OTKJIOHEHUS! PEKUMOB XUMHUECKUX MMOTOKOB B MPOMBIIIJIEHHOCTH OT
UJ€abHOCTH.

Kakasi BennunMHa Ha3bpIBa€TCS MapaMETPOM MOJIETU PEAKTOpa C HEUAECATbHOU CTPYKTYpOi
notoka? [IpoaHanmu3upyiiTe TOCTOMHCTBA M HEIOCTATKHA OJHOMApPaMETPUUYECKUX MOJEIEH
110 CPaBHEHUIO C MHOTOMApaMEeTPUUECKUMU.

Ha yeM ocHOBaH moaxo/1 K OMMCAHUIO PEATBHBIX PEAKTOPOB A4YE€EUHOU MOJEenbi0? UTo sB-
JSI€TCS TapaMeTPOM SIUEEeUHON MoIeun?

Kakue nomymieHus enaroT NpU COCTABICHUM MaTEMaTHUYECKOIrO OMHUCAaHUs OJHOMapaMeT-
pudeckoit 1udGy3MOHHON MOJETN PeaKTOpa BHITECHEHHUS?

ChopmynupyiiTe U mpoaHaIU3UPYITe TPAaHUYHbBIE YCIOBUS JUIS PELICHUS YpaBHEHUS OJl-
HONIApaMETPUUECKONU MOJCIIH.

CocraBbTe ypaBHEHHE JByXmHapameTpuueckon Tuddy3noHHON MOJIEeTH IPOTOYHOTO peak-
TOpa, IapaMeTpaMy KOTOPOH SBIAIOTCSA KO(UIMEHT MpoAoibHOM auddys3un u koadpdu-
IIUEHT pagraibHON AU y3un.
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31.

32.

33.

34.

35.

36.

37.
38.
39.
40.
41.

42.
43.

44,
45.
46.
47.
48.
49.
50.
51.

52.
53.

54.

CdopmynupyiiTe OCHOBHBIE CBOWCTBa HHTErpajdbHOH M auddepeHunanbHOl (yHKIUH

pacnpeziesieHus: BpeMEeHU MPeObIBaHUS PeareHTOB B IPOTOUYHOM PEaKTOpE.

Jnis pemieHus KakMxX 3aad HMCIONB3yeTcss (YHKIMS paclpeneleHusi BpeMeHH NpeObiBa-

HUs?

Cdopmynupyiite obmme 0coOEHHOCTH TeTepOreHHBIX Iporeccos. Jlaiite moHsTHe TUMU-

TUPYIOILIEH CTaauu.

AKHC€ Bbl 3HACTC KHMHCTHYCCKHUEC MOJCIIN I'CTCPOTI'CHHBIX IIPOLECCCOB B CUCTEME Ta3 — TBEP-
K 13

JIO€ BEIIECTBO™?

OnuInTe OCHOBHEIC CTauu reTeporcHHOro nmpoueccca B MoACiIn C HEMpOpCarupoBaBInM

SIIPOM.

ITomyuyuTe pacuyeTHyIO 3aBUCUMOCTb MEKy BPEMEHEM IIPOTEKAHUSI T€TEPOr€HHON PEaKLUu
U CTEIIEHBIO IIPEBPAICHUs TBEPIOr0 peareHTa, €Cy IPOLECC IMMUTHPYETCS XMMUYECKON

peaKkuuen.

CpaBHI/ITe JOCTOMHCTBA N HCJOCTATKHU IUICHOYHOM MOACIN U Moneneﬁ OOHOBJIEHHS IIO-

BCPXHOCTHU, UCITIOJIB3YEMBIX IIPHU ONIMCAHNUU I'a30KUJIKOCTHBIX peaxunﬁ.
Kakwue BBI 3HaeTe MOJCIIN ITOPHUCTBIX cpeL[? HapaMeTpH 9THUX MOI[GJ'IGﬁ.

[Iporiecchl MaccomepeHoca B pacTBOPAx JIEKTPOIMTOB. BBIBO ypaBHEHUs] MaccomepeHoca
MaremaTHueCKOe MOJICITMPOBAHUE DIICKTPOXUMUYECKUX TPOIIECCOB, MPOTEKAIOIIMX B TOPH-

CTBIX 3JIEKTpPOoJax (0COOEHHOCTH).

MeTton ceTok mpH pelieHnu ypaBHeHUU nud¢y3noHHON KuHETHKU. HauanpHble U TpaHuyY-

HBIE YCIIOBUSI.
MogenupoBaHue paboThl CEKIIUU 00€CCOTMBAHUS IIEKTPOANATIN3ATOPA.

Pacuer XpOHONIOTEHIIMOMETPUYECKON KPUBOU IIEKTPOXUMHUUYECKOIO IPOLECCA, IPOTEKALO-

mero ¢ ,I[I/I(I)Q)YSI/IOHHBIMI/I 3aTPYAHCHUAMU B OTPAHUYCHHOM obneMe.

Pacuer ypaBuenuii nud¢dy3noHHON KMHETHKUA. 3aMeHa MPOU3BOIHBIX KOHEYHBIMH Pa3HO-

CTSIMHU.

MonenupoBanue OTpULIATEIbHON IIacTUHBI Pb-kKcaoTHOrO akkymyssiTopa.
Cdhopmynupyiite 1ienu, 3a1aun ¥ TpeOOBaHUSA K IUIAHUPOBAHHIO SKCIIEPUMEHTA.
Jlns kakux 1esaei nenosb3yroTes IUIaHbl IEPBOTO M BTOPOTO MOPSIKOB?

CocTtaBbTe MaTpHIly IJIAHUPOBAHUS MOJHO(PAKTOPHOTO SKCIIEPUMEHTA JUIsl ABYX (DaKTOPOB.
JlaiiTe CpaBHHUTEIbHYIO OLIEHKY NPUMEHEHHUS IMOJHO(AKTOPHOTO U JAPOOHO(PAKTOPHOTO

9KCIICPUMCHTOB.

Kakue Bbl 3HaeTe crocoObl ONpeneieHtsl MOUYTH CTallMOHAPHOM 00JaCTH MPOBEIEHUS dKC-

nepuMeHTa’?

CocraBpTe MaTpHUlly IJIAHUPOBAHUS IS TpeX (aKTOPOB MPHU OMMCAHUM IIpOLEcca B IOYTH

CTaIlOHAPHOM 001acTH.
Kax Bb1OupaeTcs BenuurHa mara u3sMeHeHus (PaKTopoB B METOIE KPYTOTO BOCXOK/ICHHUS.

ITo xakum KpUTCPpUAM HNPOBCPACTCA aACKBATHOCTb MO,Z[CJ'II/I? YTo moka3bpIBalOT KOB(b(I)I/II_II/I-

€HThI B YPaBHEHHUH PErpeccun’?

Jjis 4ero mpuMEeHSIOT CTaTUCTUYECKYI0 00paboTKy u3MepeHuit? Onuimmre nopsiioK CTaTu-

CTHYECKON 00pabOTKU KOCBEHHBIX U3MEPEHUH.
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