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1. HEJIM U 3AJAYU OCBOEHUA JUCIUIIJIMHBI

1.1.1lenb0 OCBOEHUS JAUCHMILUIMHBI SIBJAIOTCH. OOYYCHHE CTYACHTOB NMPUMCHSITH
BBIYHMCIIUTEIIbHYIO TEXHUKY MPU pa3pabOTKe XMMHUKO-TEXHOJOTHUECKUX MPOIIECCOB U 00paboT-
K€ 9KCIEPUMEHTAIBHBIX JTaHHBIX, OCBOEHHE BOIIPOCOB MOJACIUPOBAHUS U ONTUMHU3ALMH CIIOXK-
HBIX XUMHKO-TEXHOJOTUYECKHUX MPOIIECCOB.

1.2. 3aga4m ocBOCHUSA TMCHUIIMHBI (MO1YJIs1):
- OBJIQ/ICHUE 3HAHUSIMH B 00JIACTH MOJICIMPOBAHUS MIPOIECCOB U AIMAPaTOB XUMUYECKON TEXHO-
JIOTHH, COCTABJIEHNS U ONTHUMHU3ALMH MaTEMaTHUYSCKUX MOJEINEN;
- MaTEMaTUYECKOe MOJICTMPOBAHUE MPOIECCOB U OOBEKTOB Ha 0a3e CTaHJAPTHBIX MMAKETOB MPHU-
KJIQJIHBIX MTPOTPaMM JJIsi HAYYHBIX UCCIICIOBAHHMM;
- IIPaBWJIbHAsI OPTaHU3aLUs JKCIIEPUMEHTA, IPOBEACHUE 3KCIIEPUMEHTOB 110 3aJaHHOW METOH-
K€, U3y4yeHHEe METOI0JI0TUH TIJIAHUPOBAHUS YKCIIEPUMEHTA.

2. MECTO JUCHMILINHBI B CTPYKTYPE OEPA3OBATEJIBHOM ITPOI'PAMMBI

Juctmuimaa «MojaenupoBaHue XHUMHUKO-TexHojoruueckux mporeccos» (b1.B.0/1.3),
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», HAIPABIEHHOCTD:
«TexHONoTus AMEKTPOXUMUIECCKIX ITPOU3BOJICTB» M OCBaMBaeTcs B 6 cemectpe.

JI71s1 ycrieurHoro OCBOCHUS JUCIUIUTMHBI CTYICHTY HEOOXOUMBI 3HAHUS KypcoB « O0rias
W HeOpraHu4ecKass XuMus», «dusznueckas XumMus», «O01as XuMudecKas TeXHOIOrus», « Teope-
TUYECKasl DIEKTPOXUMUsY, «Bricias matematuka» u «MHpopmaTukay.

Huciunnuna «MoaenupoBaHue XUMHUKO-TEXHOJIOTHUECKUX ITPOIIECCOBY SIBISIETCSI OCHO-
BOW U1 MOCIEAYIOLIEr0 U3YyYEHUs] NUCUUIUIMH «DHU3UKO-XUMUYECKUE METOJbl MCCIEHOBAHUS
METAJIJIOB U CILIaBOBY, «DIEKTPOXUMUYECKUE TEXHOJIOTHNY, «O00pyI0BaHUE U OCHOBBI IIPOECK-
TUPOBAHUS XUMHUYECKUX UCTOYHUKOB TOKA.

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

3.1. Ipornecc n3ydeHus AUCHUILTAHBI (MOAYJIs) HAMpaBlieH Ha (OPMUPOBAHUE DIIEMEHTOB
CJIEAYIONIMX MpodecCHOHATBHBIX KoMIleTeHIni B cooTBeTcTBUM ¢ OIl BO mo cnenumansHocTi
18.03.01 XumMuyeckasi TEXHOJIOTHS:

[TIK-1 CnocoGen k 00paboTke ¥ aHAIM3y HAYYHO-TEXHUYECKOW MH(popManuu u opopMm-
JICHUIO PE3YJIbTAaTOB UCCIIEAOBAHUM.

[TIK-3. Cnocoben oGecreunBaTh BBHIPAOOTKY MPOIYKIIMU, KOHTPOJIMPOBATH PEXKHUM DKC-
IUTyaTalui TEXHOJIOTHYECKUX OOBEKTOB M CTPYKTYPHBIX MOJpa3jienieHuil HedTerazonepepada-
TBHIBAIOIIETO MTPOU3BOICTBA B COOTBETCTBHHU C PETIAMEHTOM

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

CHOHAIILHOM JeSITEIbHOCTH



dopMHupOBaHUE YKa3aHHBIX KOMIIETCHIIMH pa3MelieHo B Tabnwuie 3.1.

Tabmuua 3.1. Jlucuuninunsl, ydacTByromnye 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)

XUMHYECKUE PEAKTOPHI
(b.1B.OA.7)

SHCKTpOXI/IMI/ILIeCKI/Ie TCXHOJIOT'H
(B.1B.OJ.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)

MO,HGJ'IPIpOBaHI/IC XUMHUKO-
TCXHOJIOTMYCCKUX MMPOLECCCOB
(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)

[oAroTOBKA K MPOIEAYPE 3aIMUTHI 1
3al[MTa BEITYCKHON KBATH(PHUKAIIMOHHOM
pa6ortsi (B3.1.1)

TIK-7

MOHCHHpOBaHI/IC XUMHUKO-
TCXHOJIOTMYCCKUX NPOLECCCOB
(51.B.OJ1.3)

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

TexHonoruueckas MpaKkTUKa

[IpenaumnioMHas mpakTHKa

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

pa6ortsl (B3.11.1)




Tabmuna 3.2 [lepeueHs IaHUPYEMBIX PE3yIbTATOB 00YUEHHUS M0 TUCHUIUIMHE, COOTHECEHHBIX C IUIAHUPYEMBIMH PE3yJIbTaTaMH OCBOCHHS

KO}I 1 HAMMCHOBAHHC
KOMIIETCHIIUH

KO}I 1 HAUMCHOBAaHUC
HHAUKATOPAa JO0CTHIKEA
HHUSA KOMIICTCHIHNH

IInanupyemsie pe3yJbTAThl 00y4eHUs MO JUCHUNIIMHE

OueHo4YHBIE CPEeCTBA

Tekymero
KOHTPOJISA

IIpoMeskyTo4HOI
aTTecTaluu

Tun npodoeccnonanbﬂoﬁ JACATCIBbHOCTH — 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 HCCJIeI0OBaHMUI

ITK-1 CnocobeH k 00padoT-
K& © aHanu3y Hay4yHo-
TEXHUYECKOH HHpOopManuu
u 0opOpPMIICHHIO pe3yJbTa-
TOB HCCJICJOBaHUI.

UIIK-1.2. Oo6pabartsi-
BacT M HHTEPIPETHPY-

€T IOJIy4CHHBbIE pe-
3yNbTaThl  MCCIENO0Ba-
HUs

3HaTBh: OCHOBHBIE JKC-
NepUMEHTaIbHBIE  Me-
TOJIBI orpezieIeHus
napaMeTpoB  Marema-
THYECKUX MOJIeIIeH,
METOABI MCCIIeIOBaHUS
U UCIBITAHUS XUMHKO-
TEXHOJIOTUYESCKUX
MPOLIECCOB, BO3MOXKHO-
CTH TNpPUMEHEHHs 000-
pynoBaHus i (pu3H-
KO-XMMHUYECKHX METO-
JIOB aHaju3a; OCHOB-
HblE  CTATHCTHYECKUE
YpaBHEHHS W KpUTe-
pHH,  HCIOJIb3yeMbIe
npu oOpaboTke 3KcIIe-
PUMEHTANBHBIX  JIaH-
HBIX, NPUHLUIBI CO-
CTaBJICHUSI OMITHPHYC-
CKMX MAaTEeMaTHYeCKHX
MoJeeH XUMHKO-
TEXHOJIOTUUECKUX
NPOLIECCOB,  TEOPHUIO
MaTeMaTHYeCKOro
TUIAHUPOBAHHUST  JKCIIe-
pHUMeHTa.

Ymern: IIPOBOAMTH
SKCHEpUMEHTBl U HC-
ClIeZIOBaTh XUMHUUECKUE
MIPOLIECCHI C UCIIOJB30-
BaHMEM CTaHIapTHBIX
METOJHUK, KOHTPOJIHPO-
BaTh IPOTEKaHUE IIPO-

LIECCOB, OLICHUBATb
00NacTb  MPUMEHHUMO-
CTH W  (u3HYecKue
OTpaHHWYEHHs  IOJy-

YEHHBIX PEe3yJbTaTOB;
MPUMEHITh MaTeMaTH-
YECKUE METOAbl TpHU
00paboTKe  TONydYeH-
HBIX 3KCHEPHUMEHTANb-
HbIX JaHHbIX, MpHUMeE-
HATH METOJBI BBIYHC-
JIMTEJIbHOM MaTeMaTH-
KA U MaTeMaTU4eCKOM
CTaTUCTHUKU JUJIS ONITH-
MHU3allMd  MPOIIECCOB
XUMHUYECKON TEXHOJO-
THH.

Buagerp:  HaBbIKaMH
MOCTAHOBKH  JKCIEpH-
MEHTaJIbHBIX HCCIIE0-
BaHUH, OIBITOM IIPaK-
THYECKOTO  HCIOJIB30-
BaHUA  SKCIECPHMEH-
TalbHBIX YCTAaHOBOK H
mpudopoB, MeEToJaMHU
00pabOTKH  JKCIIepH-
MEHTAJIbHBIX JaHHBIX;
METOJaMH  MaTeMaTH-
YEeCKON CTaTUCTUKHU
st 00paboTKu  pe-
3yJIbTATOB aKTUBHBIX U

MMaCCUBHBIX OKCIICPU-
MCHTOB, METOAaMU
OLCHKKM U COJACpPIKa-

TeNbHOM MHTEpIpeTa-
UM TOJYYEHHBIX pe-

3ylIbTaTOB  DKCIEpU-
MEHTOB, METOJaMU
OIpeIENIEHUS OIITH-
MaJIbHBIX yCJ0BUI

NPOTEKAHUS MPOIECCOB
1 panroOHAJIBHBIX TECX-
HOJIOTUYECKHX pexKu-
MOB paboThl 000pym0-
BaHWUI.

OTtyeTsl 1O J1a0O-
paTopHbBIM paboTam

Bompocs! 1j1s ycTHO-
ro cobecenoBaHus

Tpynosas pynkums: B/01.6 (ITC 19.002 ) TEXHOJIOTHYECKOE CONMPOBOXKIICHHUE TpoLiecca nepepaboTKi HEPTH, ra3a 1 XUMHUUECKOTO ChIPhS




ITK-3. Cnocoben obecneun-
BaTh BBIPAOOTKY TPOAYK-
LU, KOHTPOJUPOBaTh pe-
UM IKCIUTyaTallik TEXHO-
JIOTHYECKUX OOBEKTOB U
CTPYKTYPHBIX TOJpa3ele-
Huii  Hedrerazomepepaba-
TBIBAIOIETO TPOU3BOJICTBA
B COOTBETCTBHH C peria-
MEHTOM

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

3narth: OCHOBHBIC
MOHATHS M METOIBI
TUHEHHOW  anreOpsl,

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

JiM3a XHUMHKO-
TCXHOJIOTHYCCKHUX
IIpoOHeCcCcoB, OCHOBHBIE

METOABI TIOCTPOCHUS U
aHaJM3a MaTeMaTHde-
CKHUX MOJIENEHN.

YMeTh: COCTaBIISTh
OanaHCHBIE, KHHETHYE-
CKH€, BCIIOMOTaTeIbHbIC
YPAaBHCHHUS W CHCTEMBI
YpaBHCHHI, OMKCHIBA-
IOIIME W MOJCITUPY-
fomye paboTy OTAesb-
HBIX MPOIICCCOB U amma-
paToB.

Baangern: METOJaMU
YHUCIIEHHOTO W aHaJINTH-
YECKOTO peIIeHHUs ypaB-
HEHUM, OIUCHIBAIOIINX
MOJICIAPYEMbIE  00BEK-
TBI, HaBBIKAMH COCTaB-
JICHUS MPOTPAMMHBIX
MOJEJIeH MW  BBIYHMCIIHU-
TENbHOTO HKCIEPUMEHTA
Ha OBM.

OrtueTsl 110 1a00-
paTopHEIM pabo-
TaM

Bomnpock! mis yctHO-
ro cobecenoBaHms.

HUIIK-3.2. Ocymects-
JSET KOHTPOIb PEeXKH-
MOB JKCILTyaTaluu
TEXHOJIOTUYECKUX 00b-
€KTOB B COOTBETCTBHUU
C pEerjJamMeHTOM JJIeK-
TPOXUMHUYECKHX TPO-
HU3BOJICTB

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

YMmerb:  pa3pabatsi-
BaTb MaTeMaTHYCCKUE
MOJIENI  anmnapaTroB u
XHMHKO-
TEXHOJIOTHYECKHX
MIPOLIECCOB, PUMEHSTH
Ha TIPaKTUKE METOJbI
9KCIIEPUMEHTAIILHOTO
u TEOPETUYECKOTO
OTIpeNIeTICHUS napa-
METpPOB, CBSI3aHHBIX C
NPOTEKAIOIUMH  (HU3H-
KO-XUMHYECKHMH TPO-
LeccaMi B TEXHOJIOTH-
YEeCKHUX armnaparax.

Baagern: METOJaMU
pa3paboTKu W cocTaBie-
HUS MaTeMaTHYECKUX
Mozenaen XHUMHUKO-
TEXHOJOTHUECKUX  TPO-
IIECCOB HAa OCHOBE u3-
BECTHBIX 3aKOHOB (hU3M-
KM M XHMHH, METOJAMHU
TEOPETUIECKOTO W TIpaK-

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

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

Ot4etsl o nabo-
paTopHEIM pabo-
Tam

Bomnpocs! s ycTHO-
ro cobecesoBaHuS.

IIK-7 Cmocoben ocBau-
BaTh M MPUMEHSATH IU(pO-
BbIC TEXHOJIOTUH I 00b-
€KTOB MPOQECCHOHATTEHOM
JICATSIIbHOCTH

HUIIK-7.1. OcBauBaet
U (pOoBbIE TEXHOJIOTUU
MaTeMaTH4ecKoro 1
HH(POPMALHOHHOTO
MOJICITUPOBAHUSI UC-
TIOJIb3YEMBIX ITPOIIeC-
COB, SIBIICHUI N 00BEK-
TOB, OTHOCSIIUXCS K
poheCCHOHATBHOM
JIeSTeIIHOCTH.

3HaTh: MOCTAHOBKY
npobJieM MaTeMaTuye-
CKOT0 ¥ UH()OPMAIUOH-
HOTO MOJICTUPOBAHHUS
CJIOKHBIX CUCTEM B
npodeccnoHamTLHOM
obnacTu

(UTIK-7.1)

YMerb: IaHUPOBATH
poIecc MOJEITUPOBa-
HUS ¥ BEIYUCITUTEIHHO-
r'0 9KCHEPHMEHTA B
npodeccuoHaTbLHOM
nesrrenpHOCTH (MITK-
7.1)

Buaagern: MeToiamMu mno-
CTaHOBKH 3a/1a4 U 00pa-
OOTKH pe3yIbTaTOB KOM-
MBIOTEPHOTO0 MOJIETUPO-
BaHUS B PO ECCHOHATIB-
HOH J1€ATEJILHOCTH

(UITIK-7.1)

OrtyeTtsl 0 1a60-
paTopHeIM pabo-
TaM

Bonpocs! 11 ycTHO-
ro cobece0BaHusl.




4. CTPYKTYPA U COAEPKAHUE JUCHUIIJIMHDbI

4.1. Pacnipenesienne TPyA0EéMKOCTH IMCHUIJIMHBI 110 BUIaM padoT Mo ceMecTpam
OO6mas Tpyno€MKOCTh AUCHUILIMHBI cocTaBisieT 5 3a4. en. 180 wacoB, pacnpeneneHue

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

Tabnumna 4.1 — PacnipeneneHue Tpya0éMKOCTH TUCIMIUIMHBI IO BHIaM padoT 10 ceEMEeCTpam

Tpynoémkocthb B yac
Buj yueoHoii paGoTsI Bcero B 1.11. o cemect-
yac. pam
6 cem
@opmat u3ydyeHust IMCHUILIMHBI
OO0mas TPy10EMKOCTb TUCIUTUIHHBI 10 y4eOHOMY IIJIaH} 180 180
1. KonTakTHas padora: 89 89
1.1.AynuTopHasi paGoTa, B TOM 4HcJie: 85 85
3aHATHSA JeKIHoHHOTo THma (JI) 17 17
3aHATUS ceMuHapckoro Tumna (I13-cemunapsl, npaxr. 3a-
HATUS U JIP) i ]
nabopaTtopubie padboTsl (JIP) 68 68
1.2.BHeayaiuTopHas, B TOM YHcJe 4 4
KypcoBast pabora (mpoekt) (KP/KII) (xoHcynmpTamms,
3aIlHTA)
TEKYIIUI KOHTPOJIb, KOHCYJIBTAIUHU IO AUCIUILTHHE 4 4
KOHTAaKTHass paboTa Ha IPOMEXYTOYHOM KOHTpOJIE
(KPA)
2. CamocTrosiTesabHas padora (CPC) 91 91
pedepar/acce (MMOAroTOBKA)
pacuérHo-rpaguyeckas padora (PI'P) (moaroroska)
KOHTpOJIbHAsI paboTa
kypcoBas pabota/mpoext (KP/KIT) (moxroroska)
CaMOCTOSITENIbHOE M3Y4YEHHE pa3/ieoB, CaMOIOJIOTOBKA|
(mpopaboTka M MOBTOPEHHUE JIEKIIMOHHOIO MaTepuaia U
MaTepuaia y4eOHUKOB M Y4eOHBIX MOCOOMI, MOArOTOBKA| 91 91
K JJaOOpaTOPHBIM U MPAKTUYECKUM 3aHSATHUSIM, KOJUIOKBHU-
YM U T.]1.)
[ToaroroBka k 3a4eTy ¢ OIEHKON (KOHTPOJIb) - -




4.2. Conepkanue JMCHHUILIMHBI, CTPYKTYPHPOBaHHOE 110 TeMaM

Tabmuua 4.2 — ConeprkaHue JUCUUIUIMHBL, CTPYKTYPUPOBAHHOE 110 TEMaM

Buabl yuednoii padors! (dac)

IInanupyemsbie
(KOHTpoOJIMPYyeMBbIe) KonrakTHas pa6ora A B HaumeHnoBanue
pe3yabTaThl 0CBO- 55 & Hamumenopanue ucros3ye- pa3pabdoTaHHOTO
- E e T MBIX AKTHBHBIX H HHTEp-
enus: koa YK; HaumeHnoBaHnue pa3aesioB, TeM , d = & =~ Bup CPC DJIeKTPOHHOT0
OIIK; IIK u uaau- = S ZE|E3 £8 8 ACTHBHBIY OﬁpaSOBaT ere Kypca (Tpynoem-
’ = SzS|ES g gscx HBIX TEXHOJIOIHil
= 2.
KaTOPBbI J0CTHKe- % € 2S 2 4 E § = = KOCTh B Yacax)
HHMS KOMIIeTeHIUH = = E o é- § S g N
6 cemectp

TIK-1 Pa3nen 1. BBeleHue B MaTeMaTH4YeCKOe MO/IeTUPOBaHMeE. [IpesenTarus Koncmekr JIeK-
UK -1.2 100750751
IIK- 3 Tema 1.1. BBenmenue B KOMIIbIO- 1,0 2,0 TToaroToBKa K JIEKIUAM
NIIK-3.1 TEpPHOE MOJIETHPOBAHHE XHUMHUKO-
UIIK-3.2 TEXHOJNOTHUECKUX TIpoueccoB. Oc-
IK-7 HOBHBIE IOHATHS U ONpeNeIeHus.
MIIK-7.1 MeTtoabl CcOCTaBJICHUS MaTeMaTH-

yeckux Monenei. CocoObl Moje-

JIMPOBAHUSL.

JlaGopaTopHas paGoTa 3,0 3,0 [oxrotoBka K iaboparop-

mo teme 1.1 HOI pabore [6.1.1],

[6.1.6], [6.1.7]

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

TEXHOJIOTHYECKOTO TIporecca Kak

CUCTEMBI. DMIIUPUUYECKUNA U CTPYK-

TYPHBIH MOJXOMbI K ONMUCAHHIO CH-

CTEMBL.

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

no teme 1.2 HOM pabore [6.1.1],

[6.1.3], [6.1.6]

CamocrosiTeJIbHAsI pa6oTa 1O 10,0

ocBoennio 1 pazgena:

pedepar, 3cce (Tema)

pacuérHo-rpaduyeckas pabora

(PT'P)

HToro no 1 pazneny 2,0 6,0 10,0
TIK-1 Pa3nen 2. MUKPOKMHETHKA TOMOT€HHbIX XUMMHYECKHX peakuui [IpesenTarus Koncnexr nekmnui
HIIK-1.2
I1K-3 Tema 2.1. MoaenupoBaHue mMpo- 1,0 2,0 TToaroToBKa K JIEKIUAM
NIIK-3.1 CTEHIINX M30TEPMUIECKUX PeaK-




Bunel yueonoii padorsl (4ac)

Ilnanupyembie
(KOHTpOJIMpYyeMbIe) KouraxrHas padora a B HaunmeHoBaHue
EED HaumeHOBaHHe HUCTIOIb3Ye-
pe3yJabTaThl 0CBO- . S 2 = MEIX AKTHBHEIX B HHTEp- pa3padoTaHHOIO
enus: xkoa YK; HaumeHnoBaHue pa3aesioB, TeM . ~ b = -~ Bup CPC 6 _ DJIeKTPOHHOT0
OIIK; IIK u nnan- s SSZ|EZ ¢ 8 AKTHBHLIX 0OpasopaTelh Kypca (Tpynoem-
> = SEZ5|E8Eg g8 = HBIX TEXHOJIOTHil
= 2
KAaTOPBI TOCTHKe- 2 S 2 24 £ z = s KOCTh B 4acax)
HHSI KOMIeTeHIHi = SRS é‘ % OE "
UIIK-3.2 A TIEPBOTO TIOPSIIKA.
[K-7
HIIK-7.1 JlaGopaTopHasi padoTa 3,0 4,0 IMoaroroBka x maboparop-
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 PEaKIIH.
JlabopatopHasi paGora 3,0 4,0 IoaroroBka k ymaboparop-
mo Teme 2.2 HOI pabore [6.1.3],
[.6.1.6], [6.1.7]
Tema 2.3. IlpumeHeHwe MeTona 1,0 2,0 IToaroroBka K JIEKIUAM
Pynre-Kyrra nns uucnennoro pe-
IIeHUsT cucTeMbl auddepeHnnans-
HBIX YpaBHEHUH.
JlaGopaTopHas padoTra 6,0 4,0 [oxroToBka k ;aboparop-
o teme 2.3 HOM pabore [6.1.1],
[.6.1.6],[6.1.7]
Tema 2.4. OcoOeHHOCTH MaTeMa- 1,0 3,0 2,0 TToaroroBka K JIEKLIASM
THYECKOTO  ONMUCAHWS KHHETHKU
AJIEKTPOXUMHUYUECKUX MPOIIECCOB.
JlaGopaTopHasi pa6ora 4,0 IToaroroBka k nabopatop-
no teme 2.4 HOM pabore [6.1.1],
[.6.1.2], [6.1.6]
CamocrosiTeJibHAsi paGoTa 10 26,0
ocBoeHuio 1 pasnena:
pedepar, 3cce (Tema)
pacuérHo-rpaduyeckas pabora
(PTP)
HToro mo 2 pasmenry 4,0 15,0 - 24,0
TIK-1 Pa3nen 3. MaTremaTu4yecKoe onucaHue MPoIeccoB B XMMUYECKHUX pe- [IpesenTarus Koncnexr nekmui
NIIK - 1.2 AKTOpax pa3jHYHBIX THIIOB
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Bunel yueonoii padorsl (4ac)

Ilnanupyembie
(KOHTpOJIMpYyeMbIe) KouraxrHas padora b HaunmeHoBaHue
EED HaumeHOBaHHe HUCTIOIb3Ye-
pe3yJabTaThl 0CBO- S 2 = MEIX AKTHBHEIX B HHTEp- pa3padoTaHHOIO
enus: xkoa YK; HaumeHnoBaHue pa3aesioB, TeM . b = L~ Bup CPC DJIeKTPOHHOT0
OIIK; IIK u nnan- s SSZ|EZ £ 8 ARTHBHEIX 06p3303af i Kypca (Tpynoem-
> = SEZ5|E8Eg g8 = HBIX TEXHOJIOTHil
= 2
KAaTOPBI TOCTHKe- 2 S 2 24 £ z = s KOCTh B 4acax)
HHSI KOMIeTeHIHi = SRS é‘ % OE "
TIK- 3 Tema 3.1 Cucrema ypaBHEHHI pe- 1,0 2,0 IlogrotoBka K JIEKIHAM
HUIIK-3.1 akTopa B o00mem Buae. Mojenn [6.1.1], [6.2.4], [6.1.6]
UIIK-3.2 PEaKTOpOB C HMACATBHOU CTPYKTY-
[K-7 pOHi TIOTOKA TIPH TOCTOSHHOW TeM-
UIIK-7.1 nepaType mporiecca.
JlaGopaTopHasi pa6oTa 3,0 4,0 [oxroroBka K ;aboparop-
no teme 3.1 HOM pabore [6.1.1],
[.6.2.4], [6.1.6]
Tema 3.2 MaremMaTHuecKue MOJI€e- 1,0 2,0 TlogroToBka K JIEKIUAM
JIM HEU30TEPMHUUECKHX MIPOLIECCOB [6.1.3], [6.2.4], [6.1.6]
B ammaparax ¢ pa3IHyHbIMH THIPO-
JUHAMUYCCKUMU PEIKAMAMH.
JlabopatopHasi paGora 6,0 4,0 IoaroroBka k ymaboparop-
o teme 3.2 HO pabore [6.2.4],
[.6.1.6], [6.1.7]
Tema 3.3. MopenupoBaHue peak- 1,0 2,0 TlogrotoBka K JIEKIUAM
TOPOB C HEHJCAJIbHOU CTPYKTYpPOW [6.2.4],[.6.1.6], [6.1.7]
MTOTOKOB.
JlaGopaTopHas padoTra 3,0 4,0 [oxroToBka k ;aboparop-
o Teme 3.3 HOW  pabote [6.1.1],
[.6.1.2], [6.1.5]
CamocrosiTeIbHAsi pabdoTa 1o 16,0
0CBOEHHI0 3 pa3jieia:
pedepar, 3cce (Tema)
pacuéTrHo-rpadpuueckasi padora
(PT'P)
Hroro mo 3 pa3nery 3,0 12,0 - 16,0
IK-1 Pa3gen 4. MaTemaTn4eckoe oNMcaHue reTepOreHHbIX MPOLeccoB IIpesenranus Koncnekr nexuunit
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 TETEPOTCHHBIX PEAKIIHIA:
WIIK-3.2 “ra3 — TBeplI0€ TeN0” U “ra3 - XKHj-
IIK-7 KOCTB .
UIK-7.1 Tema 4.2. MogenupoBaHue Mpo- 10 4,0 IlongroToBka K JIEKIUAM
neccoB ¢ u(pPy3HOHHBIMH  3a- [6.1.1], [6.1.2], [6.1.6]
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Bunel yueonoii padorsl (4ac)

Ilnanupyembie
(KOHTpOJIMpYyeMbIe) KouraxrHas padora b HaunmeHoBaHue
EED HaumeHOBaHHe HUCTIOIb3Ye-
pe3yJabTaThl 0CBO- . S 2 = MEIX AKTHBHEIX B HHTEp- pa3padoTaHHOIO
enus: xkoa YK; HaumeHnoBaHue pa3aesioB, TeM . b = L~ Bup CPC DJIeKTPOHHOT0
OIIK; IIK u nnan- s SSZ|EZ £ 8 ARTHBHEIX oﬁpasonaf i Kypca (Tpynoem-
> = SEZ5|E8Eg g8 = HBIX TEXHOJIOTHil
= 2
KAaTOPBI TOCTHKe- 2 S 2S |2 F| 2 s KOCTh B 4acax)
HHUSI KOMIIETeHIHii = =Fal2Z |§ g~
E S
TpyAHEHUSMH. MeTox ceTok mpHu
pereHnH mddepeHnraIbHBIX
YpaBHEHHH BTOPOTO NOPsAKa.
JlaGopaTopHas padoTa 6,0 4,0 [oxroroBka K saboparop-
o Teme 4.2. HOM  pabote [6.1.1],
[.6.1.2], [6.1.7]
Tema 4.3. MoaenupoBaHUe CIOXK- 2,0 3,0 IlogrotoBka K JIEKIUAM
HBIX CUCTEM. J[eKOMITO3HIIHs [6.1.1],[6.1.2], [6.1.3]
CJI0KHOM CUCTEMBI Ha NOACUCTEMBI.
JlabopatopHasi paGora 9,0 50 IMoaroroBka k naboparop-
no teme 4.3. HOH  pabote [6.1.1],
[6.1.6], [6.1.7]
Tema 4.4. MoaenupoBaHue 1,0 3,0 IlogroToBka K JIEKIUAM
ANIEKTPO-XUMUYECKUX ITIPOLECCOB B [6.1.1], [6.1.2], [6.1.3]
MopucThIX cpenax. OcCOOEHHOCTH U
XapaKTEPUCTHKH MOPUCTHIX TEJl.
JlaGopaTopHas padoTra 8,0 4,0 [oxroroBka k iaboparop-
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)
pacuérHo-rpadpuueckasi padora
(PT'P)
HTtoro no 4 pasneny 50 26,0 - 25,0
IK-1 Pasnen 5. MaremaTnyeckoe NJaHUPOBAHME IKCIIEPUMEHTA IIpesenranus Koncnekr nexkunit
ggf% 12 Tema 5.1. [lonsiTue o nuaHupoBa- 2,0 4,0 IloaroroBka K JIeKUHAM
NTIK-3.1 HHH 3KcniepuMenTa. [lnansl mepBo- [6.1.1], [6.1.3], [6.1.5]
NTIK-3.2 TO ¥ BTOPOTO MOPSIKA.
MK-7 JlaGopaTopHas padora 6,0 4,0 IMoaroroska k maboparop-
UIK-7.1 no Teme 5.1. HOii  pabore  [6.1.1],
[.6.1.2], [6.1.5]
Tema 5.2. MeToapl ONTUMU3ALNAN 1,0 4,0 MoAroToBKa K NeKumuam
XUMHUKO- TEXHOJOTHYCCKUX ITPO- [6.1.1], [6.1.3], [6.1.5]
L[ECCOB.
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Bunel yueonoii padorsl (4ac)

Ilnanupyembie
(KOHTpOJIMpYyeMbIe) KouraxrHas padora b HaunmeHoBaHue
EED HaumeHOBaHHe HUCTIOIb3Ye-
pe3yJabTaThl 0CBO- S 9 pa3padoTaHHOIO
— Em 5 MBIX AKTHBHBIX H HHTEp-
enus: xkoa YK; HaumeHnoBaHue pa3aesioB, TeM . b = L~ Bup CPC DJIeKTPOHHOT0
= ® @ 3| = c8 = aKTHUBHBIX 00pa3oBareJib-
OIIK; ITIK u uuau- = SR |Es 58S . Kypca (Tpyaoem-
= S xZ o |E® gl 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 [oxroroBka k 1aboparop-
o TeMe 5.2. Hoii pabote [6.1.1],
[.6.1.5], [6.1.7]
CamocrosiTeIbHAsi pabdoTa 1o 16,0
O0CBOEHMIO 5 pa3jaeJa:
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
HUTOI'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 JUCIIUITJIMHBI.

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

Takxe chopmMupoBaH MepeueHb BONPOCOB, BHIHOCHMBIX Ha MPOMEXKYTOUHYIO aTTecTa-
U0 B (hopMe 3aueTa ¢ OICHKOU B 6 cemecTpe.

VYka3aHHBIH KOMIUIEKT OILICHOYHBIX CPEJICTB SIBJISCTCA HEOThEMJIEMOW YacThio (hOoHIA
OIICHOYHBIX CPEJACTB M XpaHHUTCS Ha Kadeape « TeXHOIOrus MIEKTPOXUMHUIESCKUX TPOU3BOJICTB U
XUMHUH OPraHUYECKUX BEIICCTBY.

Onucanue MoKa3aTeacii U KpUTEPUEB KOHTPOJIS YCIIEBAEMOCTH, ONMMCAHUE IIKAJ OLCHH-
BaHUs MPHU TEKYIIEM KOHTPOJIE, OLIEHKA BBIITOJIHEHHUS Ta00OPATOPHBIX paOdOT MPUBEACHO B TA0JIH-
e S.

Tabmuna 5 — Onucanue nokasaresnei U KpUTEprUeB KOHTPOJIS YCIIEBAEMOCTH, OMKUCAHUE IIKAJl
OLICHUBAHMSI [TPH TEKYIIEM KOHTPOJIE OLIEHKA BBHIIIOJIHEHUS J1a00PaTOPHBIX paboT

Hlkana Jlaboparopnasi padora .
3a4eT ¢ OLIEHKOH
OlleHMBaHM S
40<R<=50 OTan4yHO OTinnyHo
30<R<=40 Xopoo Xoporro
20<R<=30 Y 10BJIETBOPUTENHHO Y 10BIETBOPUTEITHLHO
0<R<=20 HeynosnerBopurenbHo He3auer

HpI/I MMPOMEIKYTOUHOM KOHTPOJIC YCIIEBACMOCTH CTYACHTOB OLICHUBACTCA II0 YCTHIPCX-
OaJIILHOM cHucTEME COTIIUIHO», «XOPOLIO», KYAOBJICTBOPUTCIIBHO», KHCYAOBJIICTBOPUTCIILHO.
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Ta6muma 6 — Kputepuu olleHMBaHUS Pe3ysIbTaTa 00yUEHHUS 10 JUCITUIUIMHE U ITKaJIa OI[CHUBAHUS

KO}I 1 HAMUMCHOBAHHC
KOMIIETCHIIUH

Kpurtepuu oneHuBaHHs Pe3yJbTAaTOB 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 PEUTUHIOBOMU OLICH-
KU KOHTPOJIS

Orenka
«xopouo» /
«3aUTECHO»
75-89%

OT max PEeUTUHIOBOU
OILIEHKH KOHTPOJIS

OreHka
«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 3HaAaKOM € DOKCIIC-

K€ ¥ aHAJIN3Y HayJHO- U UHTEPIPETHPYET TONy- | HHTCPIPETHPOBATh TIONY- | MEHTAJIbHBIMH METOAMKAMHU | PUMEHTAJbHBIMH  METOAH- | Bmageer 5SKcmepuMeHTalb-
TEXHUYECKOI HHpOpMAMK | YSHHBIE pE3yJNbTaThl WC- | YCHHBIC OJKCIICPUMEHTANb- | U HW3YYEHHUsS DJJICKTPOXH- | KaMU I W3YYEHHUS OJJIeK- | HBIMH  METOAWKAMH  UIA
1 0(hOPMIICHHUIO pe3yIbTa- cleOBaHuUs HBIC JaHHbBIC. MHYECKHX TIPOIECCOB M 00- | TPOXUMHYECKHX IMPOIECCOB | M3YYCHHS DICKTPOXUMHYE-
TOB HCCIICTOBaHHUN He mmeer moHATHA 0 cO- | pabOTKM TOJYYEHHBIX pe- | © 00pa0OTKM MOJYYCHHBIX | CKHX IPOIIECCOB U 00padoT-
BPEMEHHOM COCTOSIHWW | 3yIbTaTOB, HABBIKAMH WC- | pe3yIbTATOB, HaBBIKAMH | K€ TMONYYCHHBIX pE3yibTa-
WCCIICAOBAHUNA B YyKa3aH- | MOJH30BAHUSA (U3NKO- | UCTIONB30BaHUSL (¢u3nKO- | TOB, HABBIKAMH HCIOJIH30-
HBIX 00J1aCTAX 3HAHUI. XUMHUYCCKHX METOJOB IMPU | XUMHUYECKAX METOMOB TIPH | BaHHUS (PU3UKO-XHUMHUYCCKUX
U3yYECHUH MEXaHHU3MOB | U3Y4YCHUU MEXaHH3MOB | METOJIOB MPH HU3YYEHUU Me-
DJIEKTPOXUMUYECKUX  PEaK- | ANEKTPOXUMHUUECKHUX peak- | XaHU3MOB JJIEKTPOXUMHUYE-
Y. WM. ckux peakuuid. OTIUYHO
Nmeer cnabbie moHsATHA O | lMeeT XOpOIIHe MOHATHS O | 3HAKOM C  COBPEMCHHBIM
COBPEMEHHOM  COCTOSTHUHM | COBPEMEHHOM COCTOSTHUHM | COCTOSTHUEM HCCJICIOBaHHI
HCCIICIOBAHMN B yKa3aHHBIX | UCCICIOBAHWN B YKAa3aHHBIX | B YKa3aHHBIX 00JacTsAX 3Ha-

00J1aCTAX 3HAHHUI. 00J1aCTIX 3HAHHIA. HUH.
[IK-3. Cnocoben obecneun- | UIIK-3.1. ObecneunBaer | He 3makom c¢ meromamu | Cnabo 3HaKoM ¢ MeTomaMu | XOpomio 3HaAKOM ¢ Meroaa- | OTIHYHO 3HaKOM C MeToja-
BaTh BBIPAOOTKY MPOIYK- KOHTPOJIb BEIpAOOTKH | BBIOOpA ONTUMANHHBIX | BEIOOpa ONTHUMANBHBIX pe- | MH BBIOOpa ONTUMAIBHBIX | MA BEIOOpa ONTHUMATBHBIX
UM, KOHTPOJIUPOBATH pe- TIPOAYKIIUHI PEXUMOB MPOBE/ICHUS | )KUMOB TIPOBEICHUS JJCK- | PSKUMOB MPOBEICHUS JJIEK- | PEKIMOB MPOBEACHUS JIICK-
*uM dKcruryatanmn TexHo- | UTIK-3.2. OcymectBisieT ANEKTPOXUMHUIECKOTO TPOXHMHUYECKOTO TIPOIIECCa, | TPOXUMHUYECKOTO IpoIecca, | TPOXHMUYIECKOTO TMpoIiecca,
JIOTHYECKUX 00BEKTOB U KOHTPOJIb PEKAMOB IKCILTY- | MpoIecca, ¢ IKCIEPUMEH- | C SKCIIEPUMEHTATBHBIMH | C AKCIICPUMECHTANBHBIMA | C 9KCICPUMEHTATbHBIMA
CTPYKTYPHBIX MOJIpa3Jiesie- | aTallii TEXHOJIOTHUECKHUX TalbHBIMH  METOJUKaMH | METOJAMKAMH TPH HCCIEAO0- | METOJUKAMU MPH HCCIEN0- | METOJUKAMU TPHU HUCCIENO-
Huil HedTerazomnepepada- 0OBEKTOB B COOTBETCTBHHM C | MPH HKCCIICJOBAHUHM 3JICK- | BAHUM JJCKTPOXUMHUYCCKHX | BAHHHM OJICKTPOXMMHUYCCKUX | BAHUU DIICKTPOXUMHUYCCKUX
THIBAIOIETO MPOU3BOJICTBA | PETTIAMEHTOM DIIEKTPOXH- TPOXUMHUECKHX TPOIIEC- | MPOILECCOB, C MaTeMaTHue- | MPOIECCOB, C MaTeMaTHye- | MpOIeccoB, ¢ MaTeMarude-
B COOTBETCTBUU C peria- MHUYECKUX ITPOU3BOJICTB COB, MaTeMaTHYECKUMHU | CKUMH HaBBIKAMH TNPHU OMHU- | CKUMU HaBBIKAMU TPH OMHU- | CKUMU HaBbIKAMHU TIPU OIH-

MCHTOM

HaBBIKAMU TIPU ONHCAHHUHU
NIEKTPOXUMHUUYECKUX IIPO-
neccoB He nmeeT nmonsTus
0 TPUMEHEHHUH MOJIy4YeH-
HBIE 3HAHWH IIpH BBIOOpE
ONTHUMAJIBHBIX  PEKHMOB
MIPOBEACHUS  DIEKTPOXU-
MHYECKOTO Iporecca

CaHUHN DJICKTPOXUMHUYCCKUX

IpoHeCcCoB.
HNmeer cnabble IOHATHS O
MNPUMCEHCHUU TOJTYUCHHBIC

3HAHMH TpU BHIOOpPE ONTH-
MaJIBHBIX PEXHMOB IIpOBe-
JICHUSI DIIEKTPOXUMHYECKOTO
mpouecca

CaHUN DJICKTPOXUMHUYECKUX

Ipo1eccoB
HUmeer XOopouue IoHATUA O
MMPUMCEHCHUHN MOJIYYCHHBIC

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

CaHMH 3JEKTPOXUMHUYECKUX
TIPOIIECCOB.

YBEpeHHO NpPUMEHSET TO-
Jy4eHHbIe 3HAHUH TPH BbHI-
0ope ONTHMAaJbHBIX PEKH-
MOB MPOBEIEHUS 3IEKTPO-
XUMHMYECKOr0 TpoLecca

TIK-7 Criocoben ocBanBaTh U
IPUMEHSTh IH(POBBIE TEX-

UIIK-7.1. OcBauBaer

U(PPOBBIE TEXHOIOTHH

He 3nakoMm ¢ npobiiemamu
ITOCTAaHOBKHM 3aJ]a4y MaTe-

Cnabo 3HaKoM c mpobiiema-
MU [IOCTAHOBKH 331241 Ma-

XOpOIIIO BJIaacCT METOdJaMU
IIOCTAHOBKH 3aJa4u MaTcMa-

OTIHYHO BJIaaCCT MECTOJaMU
IMOCTAaHOBKH 3aJja4u MaTEMa-
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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.

MaTHYECcKOro 1 uHpopma-
LIMOHHOT'O MOJEINPOBAHUS
CJIOXHBIX CUCTEM B IIPO-
(eccroHanbpHOI 00MacTH
(UIIK-7.1)

He ymeer mianupoBathb
MPOLIECC MOJCTUPOBAHUS U
BBIYHCITUTEILHOTO JKCIIe-
puMeHTa B mpodeccro-
HAJILHOM JEATEIbHOCTH
(UIIK-7.1)

He Bnaneer meTomamu mo-

CTaHOBKH 3a/1a4 U 00paboT-
KU pe3yJIbTaTOB KOMIIbIO-
TEPHOTO MOJICIIUPOBAHUS B
po¢eCCHOHATBHOM fes-
TENLHOCTH

(MITIK-7.1)

TEeMaTHYECKOro U HHpOpMa-
LIMOHHOT'O MOJEINPOBAHUS
CJIOXHBIX cHUCTEM B npodec-
CHOHAJIbHOH 00JacTH
(UIIK-7.1)

Nmeer cmabpie ymMeHHUS TUIa-
HHUPOBATH MPOLECC MOIECIHU-
POBaHUS ¥ BBIYUCIHTEIBHOTO
9KCIIEpUMEHTa B Ipoeccro-
HaJIbHOM AEATeIbHOCTH
(UIIK-7.1)

Cnabo BiageeT METOaMH
MTOCTAaHOBKH 3a7a4d 1 00pa-
OOTKH pe3yJIbTaTOB KOMIIBIO-
TEpHOrO MOJEIMPOBAHHUS B
poeCCHOHATBHOM Nesi-
TENbHOCTH

(MITIK-7.1)

TUYECKOr0 U UH(POPMAIUOH-
HOTO MOJICITUPOBAHHUS CIIOK-
HBIX CHCTEM B TIpodeccro-
HAJILHOU 00JIACTH
(UIIK-7.1)

XopouIo yMeeT IUIaHUPO-
BaTh MPOLIECC MOJCIUPOBA-
HUSI U BEIYUCIHTEILHOTO
9KCIIEPUMEHTA B MPO(HeccHo-
HAJILHOU JIEATCIEHOCTH
(UTIK-7.1)

XopoIio BiIameeT METoIaMu
MTOCTAaHOBKH 3a7a4d 1 00pa-
OOTKH Pe3yabTaTOB KOMIIbIO-
TEPHOTO MOJICITUPOBAHHS B
npodecCHOHANIBHOM fes-
TENBHOCTU

(WIIIK-7.1)

THYECKOTO U HH(POPMAIHOH-
HOTO MOJICIUPOBAHUS CIIOXK-
HBIX CHCTEM B IPOQecCHo-
HAJIBHOM 001aCTH
(UIIK-7.1)

OTMU9HO yMeeT IDIaHHPO-
BaTh IIPOLIECC MOJCTHPOBA-
HUS ¥ BBIYUCIHTEIBHOTO
9KCIEpUMEHTa B Ipoeccro-
HAJBHOI ACATENBHOCTH
(UIIK-7.1)

OTnUYHO BIaJeeT METOAAMHU
MTOCTAaHOBKH 3a7ad 1 00pa-
OOTKH pe3yJbTaToOB KOMIIBIO-
TEPHOT'0 MOJECIMPOBAHHUS B
po¢eCCHOHATBHOM Nesi-
TETBHOCTH

(WITIK-7.1)
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Tabmuma 7 — Kputepuu olieHUBaHUS

Onenka

Kpurepun oueHuBanus

Bricokuii ypo-
BEHb «5»
(oTMYHO)

OLICHKY «OTJHMYHO» 3aCIIy’KUBAaeT CTYACHT, OCBOMBIIMI 3HAHWI,
YMEHUS, KOMIIETEHIIMU M TEOPETHUYECKHI MaTepuasl 6e3 npoOesioB; BbI-
MOJTHUBILUI BCE 33/1aHUs, IPEIyCMOTPEHHbIE yYEOHBIM TUIAHOM Ha BbI-
COKOM Ka4eCTBEHHOM YPOBHE; IPAaKTHYECKHE HaBBIKU IPOQECCHOHATb-
HOT'O IPUMEHEHHS OCBOCHHBIX 3HAHUH C(HOPMHUPOBAHBI.

Cpennuit ypo-
BEHb «4»
(xoporo)

OLICHKY «XOPOLI0» 3aCIY)KUBACT CTYJEHT, IPAKTHYECKU IOJTHOCTBIO
OCBOMBIINM 3HAHUSA, YMEHHUsI, KOMIIETEHIIUA U TEOPETUYECKUN MaTEpu-
aJl, yueOHbIC 3aJaHMs HE OLIEHEHbl MAaKCUMAJIbHBIM YUCIIOM 0ajuIOB, B
OCHOBHOM C()OPMHPOBAI MPAKTHYECKHE HABBIKH.

[Toporosbiii
YPOBEHB «3»
(ynoBieTBopu-
TEJIBHO)

OILICHKY «YAOBJIETBOPHUTECJIBHO0» 3aCIYKHNBACT CTYACHT, YaCTHYHO C
Hp06eHaMI/I OCBOHBIIHH 3HaHUWA, YMCHUA, KOMIICTCHIOUHU U TCOPCTHUUC-
CKHit Marc€puall, MHOT'UC y‘Ie6HBIe 3aJaHusg b0 He BBITIOJIHUII, h19%(s10)
OHH OLICHCHBI 4YHUCJIOM 0aJsIoB OJIM3KUM K MUHHUMAJIbBHOMY, HCKOTOPLIC
MMPAKTUYCCKUC HABBIKH HC C(I)OpMI/IpOBaHBI.

MuHuMab-
HBII YPOBEHB «2»
(HeyaoBIETBOPU-

TEJILHO)

OILICHKY «HEYAOBJIETBOPUTECJIbHO0» 3aCIIYKUBACT CTYACHT, HC OCBO-
HWBIIUH 3HAHUA, YMCHUS, KOMIICTCHUHUU H TCOpeTI/I‘IeCKI/Iﬁ MaTcpuall,
y‘Ie6HI)I€ 3alaHuA HC BBIIIOJIHUII, NPAKTUYCCKUEC HABBIKHW HC C(i)OpMI/IpO-
BaHBI.

6.YYEBHO-METOJANYECKOE OBECIIEYEHHUE JUCHUIIJINHBI

6.1.

Yyeouas

JUTepaTrypa, mne4yaTHble W3AaHuUA OubOaumoreyHoro (¢ouaa,

3JIeKTPOHHBbIE U3IAHUS.
bubimoreunslit poH YKOMITJICKTOBAH MEYaTHBIMU U3JJaHUSIMU U3 pacueta He Meree 0,25
AK3EMIUIApa KaXKI0TO U3 W3JIaHH, YKa3aHHBIX HIDKE Ha KaXKJI0T0 00YYaromIerocst U3 yucia JIHI,
OJTHOBPEMEHHO OCBaWBAIOIIMX COOTBETCTBYIOUIYIO IUCIHMIUIMHY (MOmynb). M3naHus, Haxoms-
IIMECs B DJIEKTPOHHOM JIOCTyIME (JIEKTPOHHBIN PECypC), YAOBJIECTBOPSIOT 3TOMY TPeOOBaHUIO
ABTOMATUYECKU. DIIEKTPOHHBIN JTOCTYI MPUBEICH B BUJE CCHUIOK MOCIE OOBIYHOTO OMUCAHUS

U31aHUA.
Kon-Bo
Ne /i1 AsTOp(s1) Sarmase N3narenscTBO, Haznauenue, Buj 9K3. B
roJ1 U3JIaHus u3ganus, rpud onoIHO-
TEKE
6.1.1. P.®. Manukos OcHoBel MaTemat- | M. : Topstuast mu- | Yue6.mocobue 1
YECKOro MOJIEJINPO- | Husg-Tenexkom, PexomengoBano YM
BaHUSL. 2010. Ho YMO 1o npod.-
nie1.00pa3oBaHUI0
6.1.2. B.b. I[aMaCKE/IH, DNEKTPOXUMHS CII6,: Usatens- VYdebHOE mocodue 1
O.A. Ilerpuwid, cTBO <JIaHby, (Y4ueOHUK A7 BY30B
I'.A. Hupnuna 2015. — 672 o . CriernajipbHas JIuTe-
patypa).
6.1.3. N.M. ®enorkun MaremaTtuueckoe M.: JIMBPO- | Yueb6.mocobue 4
MOJIEIMPOBaHUE KOM, 2011. PexomenngoBano M-
TEXHOJIOTHYECKHUX BO BBICIILH
MPOLIECCOB. cpexa.crer.odpa3zosa
aHust YCCP
6.1.4. B.A. Tonyapos MeToapl ONTUMH- M. : IOpaiir- Vue6.mocobue 1
3anun Bricir.o6pazoBanu
e, 2014.
6.1.5. B. U. Bepmunus, [TmarupoBanue u WznarenscTBO Y4e6.mocobue s 1
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H. B. Ilepues MaTeMaTHIecKast "Jlans, 2022 BY30B
00paboTKa pe3yiib-
TaTOB XMMHUUYECKOT'O
IKCTIEPUMEHTA
6.1.6. O.JI. Ko3una, Monenuposanve u | Hwkunii Hosro- | YueGHoe mocobue 10
B.B.Hcaes, ONTUMU3aLUs Ipo- | POL,
E.I'.BamikuHs, neccoB anekTpoxu- | [M3p-so HITVY],
I0JI. T'yapko, M.I'. | mugecknx  mpoms- | 2016. — 53c.
MuxaneHko BoACTB” dHactp 1.
MHKpO- M MaKpOKH-
HETHKa.
6.1.7. .M. Fangbilies | Pewenue Hayynwix | CIIO. BXB- | Yue6.nocobue 2
1 HHXeHepHbIX 331 | [lerepOypr, 2004
a4 CpeICTBaMU
Excel, VBA u
C/C++
6.2. CnpaBouHo-Oubanorpaduyeckas aureparypa.
Kon-Bo
Ne /it AsTop(s) SariaBme H3nmaTenscTBoO, Ha3nauenme, BuUJI | 3K3. B
Ol U3IaHUs u3zaHus, rpud ouobIHo-
TCKEC
A. M. T'ymepos MaremaTHueckoe M.: "Jlanp" 2022 YuebHoe mocobue 1
MO/ICTIMPOBaHUE
6.2.1. RHMHIO™
TEXHOJIOTHUECKUX
MPOLIECCOB
E. B. Eroposa, MaremaTHueckoe MUPDA - Poc- Y4ebHo- 1
A. 1O. 3akreiim MOJICTUPOBAHUE CUMCKU TEXHO- METOIUUECKOE I10-
XHMHKO - TEXHONO- | Jorudeckuii yau- | COOHe:
6.2.2. TUYECKHUX IpoLeC- Bepcurer, 2021
COB:
6.2.3. H.B. Ymega, O.E. Maremaruueckoe Tomckuit monu- Y4ebHOE Mocodune 1
Moiizec, O.E. Mu- MOJIEJINPOBAaHNE TEXHUYECKHU I
THuHa, E.A. XHUMUKO- YHUBEPCUTET,
Kysomenko TEXHOJIOTHIECKUX 2014
MPOLIECCOB:
6.2.4. E.B. HecrepoBa O6mas xumuueckast | CaHKT- YuebHoe nocodue 1
texuonorus: Kune- | IlerepOyprekuit
THKa XuMuueckux | [OCYAAPCTBEHHBIA
nponeccos. Xumu- JIECOTEXHUYCCKUI
YHHUBEPCHUTET HMe-
YECKHE PEaKTOPBI wu C.M. Kuposa,
2013
6.2.5. H.C. Baxsanos YucieHHBIE METO- M.: bunowm, 2003 | Yuebunoe mocoOue 2
JIBI ¥ IPOTPaMMH- st Bysos

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

MeTtonuyeckue ykazaHus U PEKOMEHAALNUU O MPOBEICHHIO KOHKPETHBIX BUAOB y4eo-
HBIX 3aHATUN [0 IUCUUIUIMHE «MOJeInpoBaHNE XUMHUKO-TEXHOJOTHNYECKUX MPOLIECCOB)» HAXO-
nsatcst Ha Kadenpe «TexXHONOrus IMeKTPOXUMUYECKUX MPOU3BOJCTB U XMMHUU OPraHUYECKHX
BELIECTB.

7T.AHOOPMALNOHHOE OBECIIEYEHME JUCHUIIJINHBI

VY4ebHblil mporece o TUCHUILIMHE 00ecredeH HeOOXOMMBIM KOMIUIEKTOM JIMLEH3UOH-
HOT'O U CBOOOJIHO pacHpOCTPaHSIEMOro MPOrPaMMHOTO O00CCIICYCHHs, B TOM YHCIIE OTCUSCTBECH-
HOT'O TIPOM3BOJICTBA (COCTaB MO NUCHUIUIMHE orpeeneH B HacTosmei PIT/] u momiesxxut o6HOB-
JICHUIO MPU HEOOXOAUMOCTH).

7.1. IlepeyeHb pecypcoB HMH(OPMANUOHHO-TEJEKOMMYHMKAIIMOHHON  CeTH
«HTEepHET», HEOOXOAUMBIX /IJIsl OCBOECHHS TUCIHUTILTUHBI (MOTYJIs1)
1. Hayunast  anmektponnas  Oubmmorexka E-LIBRARY.ru. - Pexum  gocryna:
http://elibrary.ru/defaultx.asp
2. OnekTpoHHas O6ubaroTeuHas cuctema [[OBOMKCKOro rocyqapCTBEHHOIO YHHBEPCUTETA
cepBuca [ DnekTpoHHbIH pecypc]. — Pexxum pocrtyma: http://elib.tolgas.ru./ - 3arm. ¢ skpana.
3. DneKTpOHHO-0MOIMOTeYHast cucTeMa Znanium.com [DNEKTpOHHBIA pecypc]. - Pexum
nocryma: http://znanium.com/. — 3aru. ¢ 9kpaHa.
4. OTtkpriToe 0O0pazoBaHue [INeKTpoHHBIN pecypce]. - Pexxum noctyna: https://openedu.ru/. -
3arn ¢ ’KpaHa.
5. Polpred.com. O630p CMMU. IlonnotekcroBasi, MHOroorpacieBas 06a3za manubix (BJI)
[DnexTponHbIii pecypc]. - Pexxum noctyna: http://polpred.com/. — 3aru. ¢ skpaHa.
6. ba3pl nanHbIX Bcepoccuilckoro WHCTUTYTa HAydyHOM W TEXHMYECKOH HHQopmanuu
(BUHUTU PAH) no ecTecTBEeHHBIM, TOYHBIM M TEXHUYCCKUM HayKaM [DJICKTPOHHBIH pecypc]. -
Pexxum noctyma: http://www.viniti.ru. — 3aru. ¢ skpana.
7. YuuBepcurerckas nHhpopMannoHHas cuctemMa Poccus [DnekTpoHHEIH pecype]. - Pexum
nocrtyna: http://uisrussia.msu.ru/. — 3ar. ¢ skpaHa.

7.2. IlepeyeHb NPOrpaMMHOI0 o0ecnedyeHnsi 1 HH(POPMALMOHHBIX CIIPABOYHBIX CHCTEM
Tabnuma 8 — IlepedeHb 37€KTPOHHBIX OMOIMOTEUHBIX CUCTEM

Ne HaumenoBanue Ccblika, 10 KOTOPO# ocylLecTBJIsSIeTCs 10-
I9BC cryn k 9bC
1 | KoHcynbTaHT CTYy- http://www.studentlibrary.ru/
JCHTAa
2 | Jlaub https://e.lanbook.com/
3 | KOpaiit https://biblio-online.ru/
4 TNT-ebook https://www.tnt-ebook.ru/

B Tabnuue 9 yka3zaH mepeueHb NpodecCHOHAIBHBIX 0a3 AAHHBIX U MH(POPMALMOHHBIX
CIPaBOYHBIX CHCTEM, K KOTOPBIM OOecredeH MocTym (yIaleHHBIH NocTyI). JlaHHBIH nepedeHb
MOJUIEXKHUT OOHOBIIEHHIO B cOOTBeTCTBUU € TpeboBanusimMu GI'OC BO.

Tabnuma 9 — IlepeueHb coBpeMEHHBIX MPOGECCHOHANTBHBIX 0a3 JaHHBIX U HH()OPMAITMOHHBIX
CIIPaBOYHBIX CUCTEM

HaunmenoBanue npogeccuoHaILHON 0a3bl Hoctyn k pecypcy (yAajleHHbIH A0CTYI €
Ne JAHHBIX, HHPOPMALNOHHO-CIIPABOYHOM CH- YKa3aHHEeM CCBLIKH/I0CTYI U3 JIOKAJIbHOM
CTeMbI ceTH YHHBEPCUTETA)
1 Baza naHHBIX CTaHAAPTOB M PETJIAMCHTOB https://www.gost.ru/portal/gost
POCCTAHJIAPT //home/standarts
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http://elibrary.ru/defaultx.asp
http://www.ecorussia.info/ru
http://znanium.com/
http://www.polpred.com/
http://www.viniti.ru/
http://uisrussia.msu.ru/
http://www.studentlibrary.ru/
https://e.lanbook.com/
https://biblio-online.ru/
https://www.tnt-ebook.ru/
https://www.gost.ru/portal/gost%20%20%20%20/home/standarts
https://www.gost.ru/portal/gost%20%20%20%20/home/standarts

2 Ilepeuenp npodeccroHatbHBIX 0a3 JaHHBIX U https://cyberpedia.su/21x47c0.html

WHPOPMAIMOHHBIX CIIPABOYHBIX CHCTEM

8. OBPA3OBATEJIBHBIE PECYPCHBI JJIs1 UTHBAJIMAOB U JINL C OB3

B tabmume 10 ykazaH mepedeHb 00pa30BaTENbHBIX PECYPCOB, UMEIOIUX (OPMBI, ajam-
TUPOBAHHBIE K OTPAaHUYEHUSIM HUX 3[I0POBbS, a TAK)KE CBE/ICHUS O HAIMYUU CHEIHAbHBIX TEXHU-
YCCKUX CPCACTB O6y‘-I€HI/I$I KOJUICKTUBHOT'O U MHAUBUAYAJIbHOTO IMOJIb30BAHU. HpI/I 3allOJIHCHUUN
TabJIMIBI MOKET OBITh HCIOJIb30BaHa MH(OpMalus, pa3MmelleHHas B noapaszaene «JloctynHas
cpena» crienuanu3upoBanHoro paszena caiita HI'TY «Ceaenust 06 00pa3oBaTeIbHON OpraHu-
3anmuy» https://www.nntu.ru/sveden/accenv/

Tabmuma 10 — OOpazoBarenbHbIE pecypchl Juisi HHBaIUA0B u Juil ¢ OB3

Ne Ilepeuennb 00pa3oBaTe/IbLHBIX pecyp-
COB, MPHUCIIOCO0TEHHBIX /LISl HCIOJIb-
30BaHUS MHBAJIUIAMU U JIMIAMH €
OB3

CaeieHHs 0 HAIMYMH CIIENHATBHBIX TeXHUYe-
CKHX CPeACTB 00yueHHUs KOJIIeKTUBHOIO U
HHAMBHIYAJIbHOI0 M0Jb30BAHUS

1 9BC «KoHCYIBTaHT CTyICHTa»

03BYYKa KHHT U yBelIMUeHHe mpudra

CICHHUAIEHOC MOOWJIBHOE TPUIOKCHUE - CHHTE-
9bC «Jlanb» 1 . P
2 3aTOp peYH, KOTOPBHIA BOCIPOU3BOJUT TEKCTHI
KHUT U MCHIO HaBHTaI[MH
BepCHsl IS CTAaOOBUISTIINX

3 3BbC «lOpaiit»

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

JlJis KOHTaKTHOW U CaMOCTOATEIbHOW pabOoThl 0Oy4YaIOIIUXCSl BbIIEICHBI MMOMEIICHUS,
OCHAIIEHHBIE KOMITBIOTEPHOM TEXHUKOW C MOJKIIOUeHHEM K ceTH "MHTepHeT" n obecriedyeHnem
JOCTYTIA B 3JIEKTPOHHYIO HHPOPMAIIMOHHO-00pa30BaTENbHYIO CPEy OpraHU3alUu:

- 3aJ1 JIEKTPOHHO-MH(POPMAITMOHHBIX pecypcoB (aya. 1160 — 15 kommbroTepoB);

- YUTAJIbHBIH 3aJ1 OTKPBITOro JocTymna (aya. 6162 — 2 komnbroTepa);

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

[Tpu mpoBeneHun Jiekuuil ¥ 1a00PaTOPHBIX MPAKTUKYMOB Ha Kadeape HCIoNb3yeTcs Ma-
TEpPUATIbHO-TEXHUUECKOE OCHAIllEHUE ayAUTOPHUI U abopaTtopuil kadenpsl, IpUMEHSIEMOE B pe-
an3anuyu y4yeOHOro mpolecca, IpuBeJeHHOe B 00pazoBaTenbHON mporpamme npoduns «TexHo-
JIOTHUS 3JIEKTPOXUMHUYECKUX MPOU3BOJCTBY: KOoMIbloTepHas U opucHas Texnuka (11K, npuntep,
KOMUPOBAaJIbHAs TEXHUKA).

Ne | HaumeHoBaHME ayIuTOpUI U IOMELlle-
HUH Kadeapsl

OCHaIIEHHOCTh AyJUTOPUH IIO-
MEIIEHUH U MOMENIeHU I

IlepeueHp JIMIIEH3UOHHOTO
HIpOTpaMMHOTO  obecrede-
HUS

1345

MynsTHMeauiiHasT ayaquTopus (s Tpo-
BEJICHMS 3aHATHI JECKIMOHHOIO U CEMH-
HApCKOTO THIIA, TPYIIIOBHIX U WHAWBH-
IyaJdbHBIX KOHCYNBTAIlMH, TEKYIIEro
KOHTPOJSI M TPOMEXKYTOYHOH arTecra-
uun) (kadenpa «TeXHOJOTHUS DJIEKTPO-
XUMHUYCCKUX l'[pOI/ISBO]lCTB U XUMHUHU Op-
raHU4YecKux BemiecTB»), 603155, Hwmxke-
ropojckasi oonacth, r. Hmwkauit Hosro-
pon, yn. MunwuHa, oM 24, xoprr. 1

1. JTocka menoBas;

2. DKpaH HaCTEHHbIH;

3. Pabodee mecTo mperoaBare-
JISL;

4. Pabouee mecTo cTymeHTa - 28
yen.

5. MynbTUMEIUIHBIA TPOEKTOP
Epson ER;

6. IlepcoHambHBI KOMITBIOTED,
Intel(R) Core(TM) i3-3220 CPU
@ 3.30 GHz 4,00 T'b O3Y /HDD
500.

1. Windows SL 8.1 (mona-
mucka Dr. Spark Prem, mo-
roop Ne 0509/KMP ot
15.10.18)

2. DrWeb (c/m ZNFC-
CR5D-5U3U-JKGP oT

20.05.2024).
Pacnpoctpansemoe no cBo-
6oaHOM1 JINIIEH3UH:
3 Adobe Acrobat Reader X
(Freeware);

4. P7 oduc

5. Zoom (Free) (1 mT.)
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https://cyberpedia.su/21x47c0.html
https://www.nntu.ru/sveden/accenv/

No | HaumenoBanue aynutopuit u nomernie- | OcHalleHHOCTh ayauTopuét mo- | IlepeyeHb  JIMLIEH3MOHHOTO

HUH Kadeapbl MEIIECHUH U TTOMETeHU MporpaMMHOTO  obecrede-
HHS

1160 KommproTepHsIit 3a1 1. locka MapkepHas, 1. WinXP (Dream Spark
VYyeOHas Ha60paT0pI/Iﬂ (ZUU[ MIPOBEACHUS 2.Pabouee mecto npenogaBaTe- Premium 700087777),
3aHATHIT 1a60PATOPHOTO U TPAKTHYECKO- | UL 2. MSOffice 2013 Standard
ro THIIA, TPYNIIOBEIX U HHAWBUAYAIbHBIX 3. Pabouee mecTo CTyACHTA - 14 | Russian Academic OPEN
KOHCYJIbTAllMi, TEKyIero KOHTpoyisi u | Yel. No Level (Microsoft Open
npoMexyTouHo# artectamuu) (kapenpa | 4. Ilepconanbbii  xommbtotep, | License Academic Ne
«Texnomorust INEKTPOXUMHUYECKUX TPO- |nt9|(R) Pentlum(R) 4 CPU 3.00 | 45990647 (6e3cpo'maﬂ));
M3BOJACTB M XuMuu opranmuecknx Be- | GHz 216 O3V /HDD 1 T6 (14 mr.)
mectB»), 603155, Hmkeropoackas o0-
nactsb, r. Huxnuit Hosropoa, yi. Munu-
Ha, 1oM 24, kopm. 1

10. METOJAWYECKHWE PEKOMEHJIALIMYA OBYYAIOIIAMCS ITO OCBOEHHMIO
TACIHATITAHBI

10.1. O0mme MeToAMYECKHE PEKOMEHIAUNH I 00y4AIOUIUXCH M0 OCBOCHUIO JHC-
HUILTHHBI, 00pa30BaTe/IbHbIE€ TEXHOJIOTHH

JlucuuiuinHa peanus3yeTcsl MOCPECTBOM IPOBEAECHUS KOHTAKTHOM paboThl ¢ 0Oyuaro-
UMHKCS (BKIHOYasi IPOBEIAEHHUE TEKYILLEro KOHTPOJIS YCIEBAEMOCTH), CAMOCTOSITEILHOM pabOThI
00y4aroImuxcst 1 MPOMEXYTOYHOM aTTeCTaluy.

KonTaktHas pabora: aynuTropHas, BHeay IMTOpHasl.

[Ipu npenogaBaHuy AUCHUILIUHBL «MOAETUPOBaHNE XUMUKO-TEXHOJIOTUYECKUX TIPOLEC-
COB», HCIIOJIb3YIOTCSI COBPEMEHHbIE 00pa3oBaTeNbHbIE TEXHOJOTHH, MO3BOJIAIOLINE TOBBICUTh
AKTUBHOCTH CTYJCHTOB IIPH OCBOSHHH MaTepHalia Kypca M MpeJOCTaBUTh UM BO3MOKHOCTB 3 (-
(EeKTUBHO peann30BaTh Yachl CAMOCTOSITEIbHON pabOTHI.

JI1st CTyIEHTOB CO3/1aH KPATKHUM OMOPHBIM JIEKTPOHHBINA BapUAHT JICKIUOHHOTO MAaTEpHU-
asia Kypca. DJIeKTpOHHBIA KOHCHEeKT HaxoauTces Ha kadenpe « TOIInXOB» u MoxeTt ObITh MoJTy-
YEeH CTYJEHTOM B CIy4yae MPOIYCKOB 3aHATHH MO YBa)KUTEJIBbHBIM NMPUYMHAM WUJIU BBIHYKICHHO-
ro IiepeBoJia 3aHATUH B IUCTAHLIMOHHYIO (hopMmy.

Ha nexnusx, mpakTHUeCKUX U JIaODOpaTOPHBIX 3aHATUSAX PEATU3YIOTCS MHTEPAKTHUBHBIC
TEXHOJIOTUM, MPUBETCTBYIOTCSI BONPOCHI M OOCYXJEHHUS, HCIOIb3YeTCs JUYHOCTHO-
OpPUEHTUPOBAHHBIN MMO/X0J, TEXHOJIOTUs pabOThl B MaJbIX IpyIIax, YTO MO3BOJIAET CTYJAEHTaM
NpPOSIBUTH ce0s, MONYYUTh HABBIKM CAaMOCTOSATEIBHOTO M3yYeHHs] MaTepualla, BBIPOBHATH YpO-
BEHb 3HAHUU B IPYyIIIIE.

Bce Bompochl, BO3HUKILINE TPU CaMOCTOSATENIbHOM paboTe HaJ AOMAIIHUM 3aJJaHUEM, I10-
JIpoOHO pazOuparoTcs Ha JIAOOPATOPHBIX 3AHATUAX M JEKIMsIX. [IpOoBOASTCS MHANBUYaTbHbIE U
IPYNIOBbIE KOHCYJIBTALIMA C UCIOJIb30BAaHUEM, KaK BCTPEU CTYIAEHTAMH, TaK U COBPEMEHHBIX
MH(OPMaLIMOHHBIX TEXHOJIOTHI: UaT, 3JeKTpoHHas noyta, Skype, Zoom.

WNunnuupyercs akTUBHOCTh CTYAEHTOB, MOOMLIPSETCS 3a/laHue JH0ObIX BOIPOCOB MO Ma-
Tepualy, NPaKTUKYeTCs UHIMBUIYaJbHBIA OTBET Ha BOIPOCHI CTYAEHTA, PEKOMEHAYIOTCS METO-
JIbl YCIICIIHOTO CAMOCTOSITENTbHOIO YCBOSHHSI MaTepraia B 3aBUCUMOCTH OT YPOBHs ero 0a30Boi
MOJITOTOBKHU.

Jlnst OLIeHKM 3HaHWMM, YMEHHUiIl, HaBBIKOB M YPOBHS C(HOPMUPOBAHHOCTH KOMIIETEHIIMH
npUMeHsieTcss OalIbHO-pEHTHHIOBasI CUCTEMa KOHTPOJISI M OLIEHKH YCIIEBAa€MOCTH CTYACHTOB B
IIPOLIECCE TEKYILIEr0 KOHTPOJIS.

[TpomexxyTouHast aTTecTaIus MPOBOAUTCS B (hOpPME 3aueTa ¢ OIEHKON C y4eTOM TEKYIIeH
yCIIEBAEMOCTH.
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10.2. Meroanueckue yKa3aHus JJIsl 3aHATHI JIEKIMOHHOT0 THIIA

JIeKIMOHHBIN KypC TMpeIonaraeT CUCTeMaTU3NPOBAHHOE M3JI0’)KEHNE OCHOBHBIX BOIPO-
COB TEMAaTHYECKOro IIaHa. B Xoje NeKIMOHHBIX 3aHATHH pacKpbhIBalOTCsS 0a30BbIE BOMPOCHI B
pamMKax Kaxmod Tembl quciuiiuHbl (Tabmuma 4). O603Ha4arOTCs KIIIOUYEBBIE acCHEKTHI TeM, a
TaK)Ke JISTA0TCs aKIIEHThl Ha HanOoJiee CI0KHBIC M BAKHBIC TIOJIOKEHHUS H3y4aeMOro MaTepua-
na. MaTtepualibl JJEKIHA SBJISIOTCS ONOPHON OCHOBOM JIJISL MMOJTOTOBKH 00ydYaronuxcs K jabopa-
TOPHBIM pabOTaM U BBINOJHEHUS 33JJaHUN CAMOCTOATEIBHOM paboTHI, @ TAK)Ke K MEPOTIPUATHAM
TEKYIIEro KOHTPOJISI YCIIEBAEMOCTH U MMPOMEKYTOYHON aTTECTAIlMU 10 TUCIHUIUINHE.

10.3. MeToanuyeckue yKa3aHUsl N0 OCBOCHUIO JAUCHMILUIMHBI HA JIAa0OPATOPHBIX
padorax

[ToarotoBky K KaxJ;0il 1a00paTopHOil paboTEe CTYIEHT I0JKEH HayaTh ¢ O3HAKOMIICHUS
C IJIAHOM 3aHSTHS, KOTOPBIM OTPa)KaeT COAEPKaHUE MPEIJI0KEHHON TeMbl. Kaxkas BbINOJHEH-
Hasi paboTa ¢ 0pOPMIIEHHBIM OTUYETOM U MOJICKUT 3aIIUTE Y IPEroaaBaTers.

[Tpu oueHnBaHNM 1a00PATOPHBIX pAbOT YUUTHIBACTCS CIIEAYIOLIEE:

- KayeCTBO BBIMOJIHEHHS SKCIIEPUMEHTAIBHO-TIPAKTUYECKOW YacTh paboThl U CTe-
MEHb COOTBETCTBUSA PE3YJIHTATOB pa0OTHI 33/IaHHBIM TPEOOBAHUSIM;

- KauecTBO 0opMIIeHHS OT4eTa o paboTe;

- KayeCTBO YCTHBIX OTBETOB Ha KOHTPOJIbHBIE BOMPOCHI MPHU 3aIIUTE PAOOTHIL.

10.5. MeToanueckne yKa3aHusl 10 CAMOCTOSATEJIbHOI padoTe 00y4aromuxcs

CaMocrosiTenbHast paboTa o0ecrieunBaeT MOArOTOBKY 00yYaronierocs K ayIMTOPHbIM 3a-
HATHSIM U MEPONPUATHSAM TEKYLIETO KOHTPOJS M MPOMEKYTOYHOW aTTECTAlMHU IO M3ydaeMou
TUCHUIUIMHE. Pe3ynbTaThl 3TOM MOATOTOBKY MPOSIBIISIFOTCS B aKTUBHOCTH 00y4aroIerocs: Ha 3a-
HATHSIX M B KAQYECTBE BBHIMOJHEHHBIX MPAKTUYECKUX 3aJaHUH U Ipyrux (OopM TEKyIIero KoH-
TPOJISL.

[Ipu BBITIOTHEHUH 3alaHUM I CAMOCTOSITEILHON PabOThl peKOMEHAYyeTCs MpopaboTka
MaTepuasoB JIEKIHHA MO KaXKIOW MPOUIEHHON TeMe, a TaK)Ke U3yUYeHHEe PEKOMEHIyeMOon TuTepa-
TYypHl, IIpesicTaBiIeHHON B Paznene 6.

B nmporiecce camocToaTebHONM pabOThI MPU U3YYEHUU TUCHUIUIMHBI CTYACHTH MOTYT pa-
00TaTh Ha KOMIBIOTEPE B CHEIHAIM3UPOBAHHBIX ayTUTOPHSX Ui CAMOCTOSATENBHON pabOTHI
(ykazano B pasgene 9). B ayauropusx wuMeeTcs JOCTym uepe3 HMH(OpMaIMOHHO-
TEJIEKOMMYHHUKAIIMOHHYIO ceTh «MHTepHET» K 2JIeKTPOHHOH MH(POPMAIMOHHO-00pa30BaTEIbHOM
cpene ynuBepcurera (AMOC) u snextponHoit 6ubnuoreynoit cucreme (3bC), rie B 3meKTpoH-
HOM BHJIE PACIIONIATalOTCsl yueOHbIe i y4eOHO-METOJMUECKHE MaTePHalIbl, KOTOPBIE MOTYT OBITh
UCIIOJIb30BaHBI JJIs1 CAMOCTOSITENIbHONW PaOOThI IPU U3YYEHUN AUCIUTIINHBI.

Pa3BepHyTBIE METOIMYECKHE YKa3aHHsI 110 BCEM BHIaM pabOTHI CTyIEHTa HaXOIsATCS Ha
kapeape «TIMMuXOB.

11. OHEHOYHBLIE CPEACTBA J1JIsA KOHTPOJIAA OCBOEHUA JUCHUIIJIMHBI

I[J'ISI TCKYIIECTO KOHTPOJIA 3HAHHUH CTYACHTOB IO JUCHHUIIIMHEC IIPOBOJUTCA KOMIIJIEKCHAS
OIICHKAa 3HaHHI71, BKIIFOYAKOIIas

— TEOPETHUYECKHH OMpOC M 3allluTa OTYETOB MO JaOOPaTOPHBIM paboTam;
— 3a4eT C OLICHKOM.

11.1. TunoBbie BONPOCHI AJIs JTA0OPATOPHBIX PadoT

OO0pa3ubl BOPOCOB /ISl MPOBEACHUS KOJJIOKBUYMA:
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10.
11.
12.
13.
14.

15.
16.

17.
18.

19.
20.
21.
22.
23.

24,

25.

Bunpbl cymecTByronmx Moaemei sl ONUCaHUsl XUMUKO-TEXHOJIOTHUECKUX CUCTEM.
HenpumenuMocTs Teopun moio0us uisi ONMCAHUS SIEKTPOXUMHUYECKUX CUCTEM.

YT0 TakO€ BBIYUCIUTEIIbHBIN SKCIIEPUMEHT

[IpuMeHeHrne MaTeMaTUYeCKOro MOJIEIMPOBAHUS AJI ONIPEIEIICHUS TAPaMETPOB XUMHUYE-
CKOM peakllMy U MEXAaHNU3Ma €€ IPOTEKaHUs

B ueM 3aknroyaeTcs uepapXuyeCKuid MPUHUMUIT MOACIMPOBAHUS XUMUKO-TEXHOJIOTMYECKUX
poieccoB?

CocraBbTe MATEMATUUYECKYIO MOJIEIIb CJIOKHONM XUMUYECKON PEAKIUU C IPOMEKYTOUHBIM
TEIUIOBBIM pexuMoM. HeoOxoaumoe unciio KoMIoHeHToB B cucteme. A+2P - C+D <
M

MopenupoBaHue reTeporeHHON HM30TEPMUYECKON peakuuu 1-ro mopsiaka, MpealecTBYIO-
niei 3/XMMUYecKol. 3aBUCHMOCTH KOHILIGHTpAallMd W ToJisApu3anuu. BxogHas BennymHa —
TOK.

[aiite onpenenenyue napaMeTpuyeCcKol 4yBCTBUTEIIBHOCTH. JIJIsl 4ero Hy>KeH ee aHanu3?
Pacuer kuHeTHUECKHX MAPAaMETPOB TOMOTEHHBIX U FETEPOr€HHBIX PEAKIIUM.

[Touemy npu cocraBieHHH 0aTaHCOBBIX YPAaBHEHUH IJI peakTopa H1eaJbHOro CMEIICHUS B
KaueCTBE JIEMEHTAPHOTO 00BhEMa MOKET OBITh MPUHSIT MOJIHBIN 00BeM peakTopa?
MonenupoBaHiue XUMUYECKUX PEAKIINH, OCIOXKHEHHBIX AU(PPY3HOHHBIM, MUTPALIHOHHBIM
Y KOHBEKTUBHBIM MAaCCOIIEPEHOCOM.

Pacuet nocnenoBaTenbHOM XUMUUECKOW PEAKLIMK B PEAKTOPaX MI€aJIbHOIO CMEUICHUSI.
Pacuer 0OpaTHMOI peakIiuy B peakTopax UAeaabHOrO BHITECHEHHUSI.

[Touemy ans pemienus ypaBHeHUs AUPPY3HOHHON MOJIENH ero 0ObIYHO CHAaYaia MPUBOIST
K 0e3pa3mMepHOMY BUTY?

Mopeinb eqMHUYHON HWJIMHIPUYECKOMN MOPHI.

OKBUBaJIEHTHAs IEKTpUUECKasi cXxeMa IOPUCTOro uiekTpoaa. Onucanue pacrnpeaeacHus
TOKAa B [IOPUCTOM 3JIEKTPOJE.

Pacuer pacnpenenenue konuentpanuu KOH B mopucrom aekrpose.

C moMoIIpI0 KOHEYHBIX Pa3HOCTEH MOMyYUTe YUCICHHOE BhIpakeHrue AU dy3HOHHOTO
ypaBHEHHUS Ul SBHOI'O METOJIA CETOK.

CocraBbTe rpaHUYHbBIE YCIOBUSI MAaTEMaTUUYECKOM MOJIEH IpoLecca JUann3a.

CocTaBuTh MaTpully IUIAaHUPOBAHUS MOJHO(AKTOPHOrO SKCIEepUMeEHTa Ui 4-X (hakTopoB
t=1-24; T=20-500C; C1=2,5-3,5r/m; C2=30-90r/x1. IIpn Kakux pearbHbIX 3HAUYECHUSIX (PaK-
TOPOB HYXHO MTPOBOJUTH 4-ThIH OIBIT.

B kakux cinyqasx npumensercs [1DD.

CocTaBuTh MaTpully IIaHupoBaHus 25-2. JlaiiTe onpeaeneHrne onpeeNsioiero KOHTpacTa.
Korna ncnonb3yercst 1poOHO(MaKTOPHBIN SKCTIEpUMEHT?

[Tnaner 1-ro u 2-ro mopsiaka. (3amauu, obimactu uccnegoanusi). [Ilpoananus3upoBars ypas-
HeHue perpeccun 'y =57.2+32x1-0.7x2+1.8x1x2.

Kakue Hy)XHO 3a7aTh MapaMeTpsl Mpoliecca s MaKCHMaJIbHOTO BBIX0O/Ia MPOIYKTA, €CIIU OH
JIOCTUTAeTCs MPH CIETYIOIUX 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).

MeTto1 KpyTOro BOCXOKIEHHS MPH IUIAHWUPOBAHUU SKCIIEPUMEHTA.

11.2. TunoBsbie BONPOCHI I MPOMEKYTOYHOM aTTecTanuu B opme 3a4eTa ¢ OLEHKOM

1.

Sk owmd

KakoBbl OCHOBHBIE TpeOOBaHUS K MOJICITUPOBAHHUIO? DTalbl MOJIEIHUPOBAHUS.

B 4em 3akioyaroTcs JOCTOMHCTBA U HEJOCTATKH (PU3HMUECKOTO MOJEIUPOBAHHUSL.
IlepeuncirTe OCHOBHBIE 3TAIlbl MATEMATUYECKOE MOJIETUPOBAHUSI.

CdopmynupyiiTe OCHOBHBIE MTOJIOKEHHS TEOPHS 10100U.

Kakue gusnueckuie 3aK0oHbI JIEKAT B OCHOBE JIEKTPOrHIPOIMHAMUYECKON aHaIoTun?

Jlis muccnenoBaHusl KakuxX IMPOLECCOB Haubosiee yqoOHO MCHOIb30BaTh METOH 3JIEKTPO-
TEIUIOBON aHaJIoruu?

23



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

22.

23.

24.

25.

26.

27.

28.

29.

30.

31.

32.

33.

34.

KaKI/IMI/I OCO6€HHOCT$IMI/I OGH&HaeT XUMHUKO-TCXHOJIOTHNYCCKAsA CI/ICTeMa?
Urto nmpeacTaBisitoT cO00H BHEIIHUE CBSI3U XMMHUKO-TEXHOJIOTHUECKOU CHUCTEMBI?
B kakux ciyyasx UCIIOJIb3yeTCsl SMIIMPUUIECKUI METO UCCIIEI0BAaHUSA?

. B ueM 3akiroyaeTcsi CyTh CTPYKTYPHOIO IMOJAX0/1a K ONMCAHUIO CUCTEMBI?
. CpaBHUTE CHIIBHBIC U CJIA0BIE CTOPOHBI AMITUPUIECKOTO U CTPYKTYPHOTO TOIXOIOB.
. [Tokaxkxute B3aUMOCBSI3b SMIIMPUUECKOTO U CTPYKTYPHOTO MOJAXOJOB IpH pa3paboTKe HO-

BOT'0 TEXHOJIOTUYECKOTO MpolLiecca.
CocraBbTe MaTeMaTHUYECKYIO MOJIEJIb U30TepMHUUECKON peakuuu A->B.

Hanumure kuHeTnyeckue ypaBHEHHUsI M30TEPMUUECKON XUMUYECKOHN peakunu A< B.
CocraBpTe MAaTeMaTUYECKYI0 MOZEIb HEU30TEPMUYEECKOM I'OMOICHHOM XMMHUYECKOW pe-
akmu A+B->P.

Jnst perienrs Kakux ypaBHeHUM ncnosb3dyerca metoa Pynre-Kyrra? CymHocTs MeToa.
HanumuTe B 001iem ciryuae 0aiaHCOBBIE YpaBHEHUS MPOLIECCa B PEaKTope.

KakuM ycnoBusiM JOJKEH YIOBJIETBOPATH 3JIEMEHTApHbIM 00BEM U 3J€MEHTapHbIA MIpo-
MEXXYTOK BPEMEHH JI1 KOTOPOT'O COCTABJISIFOTCS OalaHCOBbIE YpaBHEHUS?

CocraBpTe MAaTEMaTUYECKYIO MOZEIb NEPUOAMYECKOrO ammnapara MAealbHOIO0 CMELICHUS
IIPU IPOTEKAHUN HECKOJIBKMX XMMHUECKUX PEaKLUH.

CocraBbTe ypaBHEHHE MaTepHaIbHOIO OajaHca Ul CTAllMOHAPHOTO MPOTOYHOIO PEaKTopa
UJEAbHOTO CMELICHHUS.

[TosryunTe MaTeMaTHYECKyH0 MOJENb IPOLIECCA B PEAKTOPE HACATBHOIO BBITCCHEHHS.
Chopmynupyiite 1OMyIIEHNS MOJETU HICATbHOTO BHITECHEHUS.

CocraBpTe anroput™m pacyera Ha OBM u3MeHEeHUs BO BPEMEHHU TEMIIEpaTyphl B IIEPUOIH-
YECKOM PEaKTOpE HJE€aJbHOr0 CMEILIEHUs ¢ pyOamikoil oborpeBa mpu NpPOBEAECHUU B HEM
HEoOpaTHUMOH SHI0TEPMUUECKON peaklMy IepBOro MopsaKa.

CocraBpTe anroputm pacdyera Ha DBM pacripeneneHus CTENEHN MPEBPALLEHUS 10 JUITMHE
peaxKTopa UACAIBHOIO BBITECHEHUS C IPOMEKYTOYHBIM TEIUIOBBIM PEKUMOM IIPU NIPOBEIE-
HUU B HEM HEOOPAaTUMOU SK30TEPMUUECKONU PEAKIIUH.

Cdopmynupyiite mocTaHOBKY 3a1aun onTuMu3anuu. Kakas BennunHa BeIOUpaeTcs B Kaye-
CTBE KPUTEPUS ONITUMU3ALNU IIPU pa3pabOTKe ONTUMAIBHOI'O TEMIIEPATYPHOTO pexuma?
HazoBuTe npuynHBI OTKIOHEHUS PEKUMOB XMMUYECKUX ITOTOKOB B IPOMBIIIEHHOCTU OT
UJ€abHOCTH.

Kakas BenuumHa Ha3bpIBa€TCs MapaMETPOM MOJEIN PEAKTOPa ¢ HEUJEAIBHON CTPYKTYpOU
notoka? IIpoananu3upyiite TOCTOMHCTBA U HEJOCTATKH OJIHOMApAMETPUUYECKUX MOjeei
10 CPAaBHEHUIO C MHOTOIIaPAMETPUYECKUMH.

Ha yem ocHOBaH MoJixo/1 K OMHCAHUIO PEATbHBIX PEAKTOPOB siueedHOM Mojenbio? UTo saB-
JISIETCSI TApaMETPOM STYEEUHON MOJIENH?

Kakue nomymieHus nenaroT Npu COCTaBICHUH MAaTEMaTHUECKOT0 OMKCAHUsl OJIHOMapaMeT-
prueckoi 1M} Py3nOHHOM MOIEH PEaKTOpa BHITECHEHUS ?

ChopmynupyiiTe U npoaHaIU3UPYITE TPAaHUYHbBIE YCIOBUS Ul PELICHUS YpaBHEHUS OJl-
HOIIApaMETPUYECKOU MOJIETIH.

CocraBbpTe ypaBHEHHE JIByXIapameTpuiyeckoi Tup@dy3noHHONH MOJEIN MPOTOYHOIO pPeak-
TOpa, mapamMeTpaMu KOTOPOH SBIAIOTCA KO(PUIMEHT NPpOoJoiabHON quddy3uu u kosdpu-
LUEHT paauanbHoi quddys3un.

CdopmynupyiiTe OCHOBHbIE CBOWCTBA HHTerpajdbHOW M auddepeHumanbHol (yHKUIMI
pacrpeziesieHus: BpeMEeHH NMPeObIBaHUSI PEareHTOB B IPOTOUYHOM PEaKTOpE.

Jlis pelieHus KakMX 3a7ad MCIONb3yeTcss (YHKIMS paclpeselieHus BpeMeHU NpeObIBa-
HUS?

Cdopmynupyiite ob1me 0coOEHHOCTH T'eTepOoreHHbIX mIporeccos. Jlaiite monsTue nmumu-
THPYIOLIEHN CTAIUH.

Kakue Bbl 3HaeT€ KUHETUYECKUE MOJIEIH I€TEPOr€HHBIX MPOLIECCOB B CUCTEME “‘Ta3 — TBEP-
JI0€ BELIECTBO?
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35.

36.

37.
38.
39.
40.
41.

42.
43.

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

52.
53.

54,

Onumure OCHOBHBIE CTaAMM FE€TEPOTEHHOr0 MPOLECcca B MOJENIN C HEPOPEArupoOBaBLINM
AIPOM.

[TosyunTe pacyeTHyIO 3aBUCMMOCTb MEX1Y BPEMEHEM MPOTEKaHUs T€TEPOr€HHOM peaKIUU
U CTENEHBIO NIPEBPAILICHHS TBEPJOr0 peareHTa, eCiau Mpouecc JUMUTHPYETCS XUMUUYECKOU
peaKkuuen.

CpaBHUTE JAOCTOMHCTBA W HEAOCTAaTKU IUICHOYHON MOJIENM M MoOesiell OOHOBIEHHS IO-
BEPXHOCTH, UCIIOJIb3YEMBIX IIPU OMMCAHNUH T'a305KUIKOCTHBIX PEaKIUi.

Kaxkwue BbI 3HaeTe Mmoaenu nopucThix cpea? [lapameTpsl 3TUX MOJIETIEH.

ITpoueccsl MacconepeHoca B pacTBOPAx JIEKTPOJUTOB. BbIBOA ypaBHEHHs MaccolepeHoca
MareMaTnyeckoe MOJAEIMPOBAHHUE IIEKTPOXUMUUYECKHUX MPOLECCOB, MPOTEKAIOIIUX B IOPH-
CTBIX 3JIEKTpOJaX (0OCOOCHHOCTH).

Metop ceTok mpH pelieHuH ypaBHeHUU nud¢dy3noHHON KuHeTHKU. HauanabHble U TpaHuy-
HBIE yCIIOBUSL.

MonenupoBanue paboThl CEKIIMU 00€CCOIMBAHUS AIEKTPOAUATN3ATOPA.

Pacuer XpOHONIOTEHIIMOMETPUYECKON KPUBOU JIEKTPOXUMHUYECKOTO MPOLECCa, IIPOTEKAI0-
niero ¢ Au¢Gy3nOHHBIMH 3aTPYAHEHUSIMU B OTPAHHYEHHOM 00beMe.

Pacuer ypaBHeHnii nuddy3MOHHONH KMHETHKH. 3aMEHA IMPOM3BOIHBIX KOHEYHBIMH pPa3HO-
CTSIMH.

MonenupoBaHue OTPUIIATEIHLHON TTACTUHBI Pb-KHCI0THOTO akKyMysTOpa.
Cdopmynupyiite nenu, 3a1a4u 1 TpeOOBaHUS K TUIAHUPOBAHUIO KCIIEPUMEHTA.

Jlig kakuXx 1esei neroib3yoTes IUIaHbl IEPBOTO U BTOPOTO MOPSIKOB?

CocraBbpTe MaTpUIly TUIAHUPOBAHUS MOTHO(DAKTOPHOTO IKCIIEPUMEHTA JJIsl ABYX (PaKTOPOB.
JlaiiTe CpaBHUTEIBHYIO OLIEHKY NPUMEHEHHUS IMOJHO(PAKTOPHOTO M APOOHO(PAKTOPHOTO
SKCHEPUMEHTOB.

Kakue Bbl 3HaeTe criocoObl ONpeneeH sl TOUYTH CTAllMOHAPHOM 00JIaCTH MPOBEIEHUS DKC-
nepuMeHTa?

CocraBbpTe MaTpUlly IJIAHUPOBAHUS JJIsl TpeX (PAKTOPOB IPU OMMCAHUM IPOLECCAa B MOYTH
CTaIlIOHAPHOM 001acTy.

Kak BbIOMpaeTcs BenMMUrHa 1Iara i3MEHEHHUs (JaKTOPOB B METO/E KPYTOTO BOCXOKICHUSI.
[To xakuM KpUTEpHUSM IpOBepsieTcs aaeKBaTHOCTh MoAenu? UTo mokasbBaloT K03 uiu-
€HThI B YPaBHEHUH perpeccun?

Jl71st 4ero mpuMEeHsIFOT CTaTUCTUYECKYI0 00paboTKy u3MepeHuit? OnuiuTe Nopsa0K CTaTH-
CTHYECKON 00pabOTKM KOCBEHHBIX U3MEPEHUH.
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