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1 Hesn u 3axa4M N3y4YeHUs TUCHHUIIIMHBI (MOLYJI51)

1.1 Heanb ocBoeHHMsi TMCUMILIMHBI (OPMUPOBAHUE Yy CTYJACHTOB 3HAHUN O (PHU3HKO-
XUMHUYECKHX OCHOBAX MPUPOJIHBIX MPOLECCOB, U3yUEHUU OCHOBHBIX BBIPAKAIOLIUX YPAaBHEHUN U
MOJTy4Y€HHUE HABBIKOB PEILIEHUs 3a/1a4 IPOTrHO3UPOBAHUS MOJOOHBIX MPOIIECCOB.

1.2 3agaun AUCHUILINHBI

1. JlaTb npencTaBiIeHUE O METOAAX UCCIIEIOBaHMS IPUPOJHBIX 3aKOHOB.

2. CdhopmupoBaTth 3HaHHA 00 OCHOBHBIX 3aKOHAX M BBIPAXKAIOIINX YPABHEHUSX B
001aCTH MOJEIIMPOBAHMSI SIBJIEHUI IEPEHOCA, C 1I€JIbI0 IPOTHO3UPOBAHUS PA3IUYHBIX IPUPOJHBIX
IIPOLIECCOB.

3. OOyu4uTh HEKOTOPHIM OCHOBHBIM ITOXO0AAM K MOJEIMPOBAHUIO U IPUBUTH HABBIKH
peleHns 3aa4 10 IPOTHO3UPOBAHUIO (PU3NKO-XUMHUECKUX IPOIIECCOB.

4. [IpuBUTE IpaKTHYECKHE HABBIKM PAaOOThl ¢ KOMIIBIOTEPHBIMU IPOrpaMMaMu st

TUITXMYHBIX (1)I/I3I/IKO-XI/IMI/I‘-IGCKI/IX pacucToB.

1.3 MecTo AucunnIMHbI (MOXYJisl) B CTPYKTYpe 00pa3oBaTe/ibHOI MPOrpaMMbl

JuciuminHa — «DPU3MKO-XMMHYECKHE MPOLECCHl B TexHocdepe» OTHOCHTCS K
JMCUUILIMHAM 110 BBIOOPY 4YacTH, (OPMUPYEMOH ydaCTHUKAMH OOpa30BaTEIbHBIX OTHOIICHHH,
bnoka 1. {ucuunumnsl (Mogynu) yueOHoro riana. B coorBeTcTBuu ¢ paboynM yuyeOHbBIM MIIaHOM
JTMCLMIUIMHA n3y4daeTcss Ha 4 Kypce mo ouHod ¢(opme oOydeHus. Bua mpomexyTouHOH
aTTeCTaIMH: 3a4eT.

V3ydeHnio TUCHMIUIMHBI JOJDKHO MPEIIIECTBOBATh M3YYEHHE TAaKUX JUCHHUIUIAH, Kak
«Teopus ropenust u B3pbeiBa» U «CucTeMbl 3aUTHI THApocdepsl U muTocdeps». Jucuummna
SBIISICTCS TIPENIIECTBYIOMIEH MpH HM3YYeHHWH IUCHUIUIMH: «Pecypco- m sHeprocOeperaromnye
IPOMBIIIJICHHbIE TEXHOJIOTUNY, «YTIpaBlIeHUE TeXHOCPEepHOH 6€30I1aCHOCTHION.

1.4 Ilepevyenb MIaHMPyeMbIX Pe3yJIbTATOB O0y4YeHHUS] MO JUCHHUILIMHE (MOAYJI0),
COOTHECEHHBIX C IVIAHUPYEeMbIMH pe3yJbTaTaMi 0CBOCHHS 00pPa30BaTe/IbHOI IPOrpaMMBbl

W3yuenne paHHOM y4yeOHOM AMCUMIUIMHBI HANpaBlIe€HO Ha (OPMHUPOBAHUE Y
00yJaronuuXxcs CIeNYIOINUX KOMITETSHIIUNA

KOZ[ W HAUMCHOBAHUEC NMHAUKATOPA JOCTUIKCHUA

PGSyJ’IBTaTLI O6y‘IeHI/I$I 110 JTUCIHUITJIMHE
KOMIICTCHIINH

MK-3 Cnocoden ucnoJib30BaTh npodeccuoHaTIbHOE MPOrpaMMHOe odecneuyeHue s coopa, 00padboTKH U
nepenayd MHQOPMAIUH M COBPEMEHHbIE CPEACTBA BBIYHCIUTENHLHONW TEXHHKHM W HH()POPMALHOHHO-
KOMMYHHKAIIMOHHBIE TEXHOJOTMH JIJIs MATEMATHYECKOT0 MOJEJTMPOBAHNS MPOIECCOB B TeXHOC(epe

WIIK-3.1.  HUcnone3yer  mpodeccuoHaibHOe | 3HAET Mpo)eCCHOHAIbHOE MPOrpaMMHOE OOeCreUeHue st
mporpaMmHoe  obecreuenue i cOopa, | cOopa, 00paboTkM W mepeqadd  UHGOpPMAIUH, U
o0paboTkn © mepenaun  HMHGOPMAIMA W | COBPEMEHHBIE CPEACTBAa BBIUHUCIUTEILHOM TEXHHKH H

COBPEMECHHBIC CpeacTBa BBIYUCIIUTEILHOMN I/IH(I)OpMaHI/IOHHO-KOMMyHI/IKaHI/IOHHLIe TCXHOJIOTHH  1JIA
TCXHHUKH U I/IH(I)OpMaL[I/IOHHO'KOMMyHI/IKa].[I/IOHHLIG MaTEMaATUYICCKOI'O MOACINPOBAHUA, OCHOBHEIC
TECXHOJIOTHHU JUIA MaATEMaTU4YCCKOro IpOrpaMMHBIC CPEACTBA AJI OTTMCAHUSA (I)I/ISI/IKO-XI/IMI/I‘{GCKI/IX
MOACIMPOBAHUA MTPOLICCCOB B TeXHOC(I)Cpe mpoueccoB B TCXHOC(I)epe, pa3JInvYHbIC HCTOYHUKHU

uHpopManmu IS pelieHds  3aja4 B 00JacTH
MOJICTUPOBaHUs  (DU3UKO-XUMHYECKAX  TPOIECCOB B
TeXHOCCbepC, OCHOBHBIC 3aKOHBI 1 BBIPAXKAIOINEC YPABHCHUA
B obiacti MOJIEJINPOBAHUS (U3NKO-XUMHYECKIX
mpoueccosB, YHUCIJICHHBIC METOABI, BBIYUCIIUTECIIBHYIO
TEXHUKY; TPHUKIAJHBIE MPOTrpaMMBI I10JIb30BATEILCKOTO
Ha3HA4YCHU, CICIIUATIN3UPOBAHHBIC ITPOTPAMMBbI

YMeeTr  OCYIIECTBISTH MIOUCK U HCIIOJIb30BaTh
npodeccruoHabHOE MTPOrpaMMHOE obectiedeHne s coopa,
00paboTKM M Tmepenadd WHPOpMAIMH, ¥ COBPEMEHHEIC
CpeJICTBa BBIYUCIUTCIBPHON TEXHUKH M HH()OPMAIMOHHO-
KOMMYHUKAIIMOHHBIC TEXHOJOTHH JJIs MAaTeMaTH4eCKOTO
MOJICIIUPOBAHUSI MPOIECCOB B TeXHOC(hEpe, MPOCKTHPOBATh




Kon n HanmenoBanue WHAWKATOpa TOCTUKCHUA
KOMIICTCHIINH

Pe3ynpraTel 00ydeHus 10 TUCTIUIUTHHE

MaTeMaTU4€CKyr0 MOJCIIb; HMCIIOJb30BaTh MaTeMaTUYeCKUI
armnapat JJid pCuICHus 3agaqyun

mepenadd  wHGOpMAIIH

n
BBIUHCITUTELHOM TEXHUKH
KOMMYHUKAIIMOHHBIE TEXHOJIOTHH [UII MaTeMaTHYEeCKOTO
MOJIETIMPOBAHMS  IPOLECCOB
HaBBIKAMH CO3JAHUS MaTEMaTHYECKHX MOJENEH, perIeHus
MaTEeMaTHIECKUX 3ajad,
MaTeMaTHYeCKMX MoJelied THUNOBBIX 337a4 B 00nacTu
(PU3MKO-XMMHUYECKHX MPOIIECCOB B TEXHOCHEpe

Brnaneer, BHeapsieT W pa3pabaThiBacT MPOQECCHOHATBHOE
MporpaMMHOe oOecreueHue A coopa,

00paboTKu U
COBPEMCHHBIC
u HHPOPMALNOHHO-

cpeacTBa

B TexHocepe, BrameeT

METOaMU

MIOCTPOCHHS

2. CTpyKTypa U cojep:KaHue TUCHUTIITUHBI

2.1 PacnipenesieHne TPY10EMKOCTH JUCHUILIMHBI IO BHAaM padoT
O6miast TPYA0EMKOCTh AMCHUILUIMHBI cocTaBisgeT 3 3adeTHbIX eauuul (108 uacos), mx

pacripeziesieHue 1o BujaM paboT MPeACTaBICHO B TAOIHIIE.

Brs! paGor Bcero ®dopma o0ydeHHs
9acoB OYHas
7 cemectp
(dacer)

KonTakTHas paboTa, B TOM 4HcJIe:
AyIuTOpHBIE 3aHATHSI (BCEro): 68 68
3aHATHS JEKIMOHHOTO TUIIA 34 34
a00opaTOPHEIE 3aHATH 34 34
HWnas koHTaKTHasA padora:
Kontpons camocrosarensHoii pabotsl (KCP) 4 4
IIpomexxyrounas arrecrarus (MKP) 0,2 0,2
CamocTosiTeJbHAsI padoTa, B TOM YHCJIe: 35,8 35,8
Pemenne 3amay 10 10
CamocrosaTelbHOE W3y4YCHHE pa3JelioB, CaMOIIOATOTOBKa (TpopaboTka U
MIOBTOPEHHUE JIEKI[MOHHOTO MaTepHuaja M MaTepHaja yIeOHHKOB M yUeOHBIX 10,8 10,8
10coOuii, MOITOTOBKA K JTa0OPaTOPHBIM 3aHSITHAM, KOJUIOKBUYMaM H T.JI.)
IToaroroBka K TEKyHeMy KOHTPOJIIO 15 15
KoHTpoasb:
IToaroroBka K KOHTPOJIIO - -
OO0mast TpyA0eMKOCTh yac. 108 108

B TOM 4YHCJie KOHTAKTHasi padora 12,2 72,2

3a4. el 3 3

2.2 ConeprxxaHue QM CUUILTAHBI

Pacrnipenenennie BuoB yueOHOI pabOThI U UX TPYJOEMKOCTH O pa3fiesiaM AUCIUILTHHBL.
Pasensr (TeMbl) AUCIUIUTMHBL, H3y4aeMble B 7 cemectpe (ounas ¢hopma oOyuenust)

KomnngectBo yacos
Breaynut
Ne Hammenosanue pa3nenos (Tem) AyauTopHas opg;m
Bcero pabora

pabora

J 113 JIP CPC
1 |BbuoreoxumMmyuecKkue NUKIBI MAKPOIIEMEHTOB 13 4 - 4 5
2  |DPu3nKOo-XMMHUYECKHE IPOLECcChl B aTMochepe 13 4 - 4 5
3  |Pu3HKO-XMMHUYECKHE MPOIECcChl B ruapochepe 13 4 - 4 5
4 | OuU3NKO-XMMHYECKHE MPOLECCH B IUTOChEpe 13 4 - 4 5
5 HepaBnoBecHast TepmoinHamuka. Y paaenust Onzarepa u Keaem- 17 6 - 6 5

Kauansckoro

6 |Jluneiinbie 3akoHbI eperoca Oma, @uka, lapcu, Dypbe 17 6 - 6 5




KosmmuectBo yacos
Bueayaut
Ne HaumenoBanue pa3nenos (Tem) Aymaropuas OopHas
Bcero pabota
pabota
JI 113 JIP CPC
7 |MogenmpoBaHHe MPOIECCOB IIEPEHOCA B HAHOMAaTepHallax 178 | 6 - 6 5,8
UTOI'O no pazoenam Oucyuniumnwl 103,8| 34 - 34 35,8
Konrpons camocrostensHo# padotsl (KCP) 4 - - - -
ITpomexyrounas arrecranus (MKP) 0,2 - - - -
IToaroToBKa K KOHTPOIIIO - - - - -
OO0m1ast TpyA0EMKOCTb IO JUCTIUTUINHE 108 - - - -

[Tpumeuanue: JI — nexum, [13 — npakTrueckue 3aHATHS / CEMUHAPBI,

sansaTusi, CPC — camocrositenpHas paboTa CTy/IeHTa.

2.3 Conep:xanue pa3aesioB (TeM) THCHUNIHHBI
2.3.1 3ausaTHA JEeKINOHHOI0 THIIA

JIP — maGopatopHbie

HaumenoBanue pazgena

Copeprxanue paszena (TeMsl)

dopMa TEKyIEro

TNEPpEHOCa B HAaHOMATEpHrajaiax

UCTIONB3YyEMBIE TIPH OUYUCTKE MPOMBIIUIEHHBIX U OBITOBBIX
CTOKOB, M MX MOJIETUPOBaHKE. V3ydueHne NPUHIIUIIOB
paboThI MPOrpaMMHOTO MPOJyKTa: « MUKpOreTeporeHHas
MOJIETIbY

P3

(Tembl) KOHTPOJIS
1 2 3 4
1 |PuoreoxmMuyeckue MUKIBI| BHOreOXMMIIeCKnit KpYTOBOPOT aTOMOB. [ JT00aTbHBIN IIFKIT KP
MaKpO3JIEMEHTOB yraepopa. [ moGanbHbIi UK a30Ta. [ TI00aIBHBIN IIUKIT CEPHI.
Ieoxmmviraeckwit kit ocdopa. Porms 6HOTHI B moiepkaHui
TI00ATBHBIX [IMKIIOB 3JIEMEHTOB
2 | Ou3NKO-XMMUYECKHe ["a30BBIll cOcTaB, CTPOEHHUE U PaUALlMOHHBIN PEXUM BO
MPOIIECCHI B aTMOC(epe atMocdepsl. Lupkyisiust atMochepbl 1 IPOIEeCCH
paccestaus. JlucriepcHble cucteMbl B aTMocepe.
ATMmocdepHBIit a3p0301b. XUMHS CTPATOCHEPHOTo 030HA.
W3menenune kiuMata 3emin. KucnoTHeIe ocaxIeHus.
DOTOXMMHUYECKUI CMOT
3  |Dusuko-xumuyeckue KucnoTHo-0CHOBHOE paBHOBECHE B IPUPOTHBIX BOJAX. BO
npouecchl B ruzipocdepe AHTpONOTeHHOE 3arpsi3HeHNE IPUPOIHBIX BOJ
4 DUZNKO-XUMHUECKUE [TouBsl. XuMuueckuit cocta, cBoiicTBa. @opmbl mouBeHHOH | YO
npouecckl B iutochepe KHCJIOTHOCTH. XMMHYECKOE 3arpsi3HEHHE TT0UB
5 |HepaBHoBecHas Kiraccudeckast TepMoJHaMHUKa ¥ TEPMOANHAMHUKA BO
TEpPMOJMHAMUKA. HEepaBHOBECHBIX TporieccoB. OO0OCHOBaHNE ypaBHEHUN
VYpasuenust OHzarepa u Omnzarepa. ComnpsikeHUe SIBICHHN TIEpeHOCa B MEMOPaHHBIX
Kenem-Kaganbsckoro cucreMax
6  |JIluHeliHBIC 3aKOHBI Pacuer ckopocteii npocTeiinx HepaBHOBECHBIX MIPOLIECCOB, YO
neperoca Oma, Puxa, ucnodp3ys 3akonel OMa, @uka, Japcu, @ypbe KP
Hapcu, Oypbe
7  |MonenupoBaHue npoieccoB |MeMOpaHbI Kak CIIOKHBIE CEJIEKTUBHBIE CUCTEMBI, KP

2.3.2 3aHfiTHSI CeMMHAPCKOro THNA (MpaKTHYecKHe / CeMHHAPCKHe 3aHATHs/
JlabopaTopHble padoThI)

JIaGopatopHbie pabOThI

HaumenoBanue paznena N ®dopma TeKyIIero
Ne pasa TemaTuka 3aHATHIH/pabOT P il
(Tembr) KOHTPOJIS
1 2 3 4

1 |buoreoxumuueckue IMKIbI|BHOT€OXMMHUUECKHE IUKIIBI MAaKPO3JIEMEHTOB, r100anbHbIH |JIP

MaKpO3JIEMEHTOB LUKJI YTIIEpOAa, a30Ta, Cephl. | eOXnMHUIECKU IUKIT

¢dochopa

2 |DusnKo-XxuMHYECKHe Pacuer ckopocTu pacripocTpaHeHust, IpeBpalieHus, JIP

npouecchl B atMocdepe B3aMMOJICHCTBUSI BEIIECTB B aTMOcdepe




3 |DPusuko-xuMHUYCCKHE Pacuer ckopocTH pacpocTpaHeHUs, IPEBPAILCHUS, JIP
MIPOIIECCHI B THApochepe B3aMMOJICHCTBUS BEIIECTB B THApochepe
4 |®OuU3NKO-XUMHUIECKUE Pacuer ckopocTu pacnpocTpaHeHus1, IpEeBpaILICHHS, JIP
TPOIIeCCHI B TUTOC(hepe B3aMMOJICHCTBHS BEIIECTB B TUTOChEpe
5 |HepaBHOBecHas ComnpsikeHUe CUIT U TIOTOKOB, ypaBHeHust OH3arepa. JIP
TepMoauHaMuKa. YpaBHeHus |YpaBHeHus Kenem-Kayansckoro u npakTHuecKue
On3zarepa u Kenem- KOX(PUIHUEHTHI TepeHoca
Kauansckoro
6 |JIuneiinble 3aKOHBI MepeHoca [Pacuer ckopocTu quddy3un U AMEKTPOMUTPAITUOHHOTO JIP
Owma, ®uka, lapcu, dypre  |[mepeHoca yepe3 MeMOpaHbl. PacueT ckopoctu
ANIEKTPOANATH3A
7 |MonenupoBanue npoiieccoB |OCBOCHUE MPOrPaMMHOrO npoaykra «MukporereporeHnas |JIP
nepeHoca B HaHOMaTepuaiax (MoJenby. [IpoBeneHme pac4eToB 3JIEKTPOIIPOBOTHOCTH,
koapdrnreHTa audy3noHHON IPOHUIIAEMOCTH U YUCEI
repeHoca

Pemenue 3amau (P3),

yetHbiil onpoc (YO), «onum-onpoc» (BO), xoHTposibHAs paboTa

(KP), 3amura naboparopuoii padotsr (JIP).

[Ipu

W3y4YCHUU

JAUCHUITIIINHBI MOTYT MMPUMCHATBCA SJICKTPOHHOC O6y‘-ICHI/I€,

JIMCTaHIIMOHHBIE 00pa3oBaTebHbIC TeXHOIOTHH B cooTBeTcTBHH ¢ PI'OC BO.

2.3.3 llpumepHasi TeMATHKA KYPCOBBIX padoT (IP0eKTOB)
KypcoBsie paboThI HE TPEeyCMOTPEHBI YUEOHBIM IIJIAHOM.

2.4 llepeyeHb y4eOHO-METOAMYECKOT0 O0eceYeHUus JJIA CAMOCTOSATeIbHOIH pPadoThl
00y4YaOIIUXCH 10 JUCHHUILIMHE (MOYJII0)

Bung CPC

HepequL y‘le6HO'MeTO,Z[I/I‘IeCKOFO obecreueHus JUCHUININHEBI 110 BBIITIOJIHCHUIO
CaMOCTOSITSIILHOM pa6OTLI

1 2

3

1 |Pemrenue 3amau

2 |CamocrosTensHOE
U3y4eHHUe pa3IesioB,
CaMOIIOITOTOBKA
(mpopaboTtka u
MOBTOpEHHE
JIEKIIMOHHOTO
Marepuaa u
Marepuana yueOHHKOB
1 y4eOHBIX TTOCOOUH,
MOATOTOBKA K
nabopaTOpPHBIM
3aHATHSM,
KOJJIOKBUYMaM H T.1.)

3 |IToaroroBka k
TEKYIIEMY KOHTPOJIIO

Tpudonor K.U. ®dusznko-xuMuueckue mporeccs B TeXHochepe: yIeOHUK aIs
cryaentos By30B / K. U. Tpudounos, B. A. JleBucuios. - M.: UTHOPA-M: ®OPYM,
2007.-239 c.

MaremaTHyecKoe MOJEIMPOBAaHUE IKOJIOITHIECKUX IIPOLIECCOB PACIIPOCTPAHEHHS
3arps3HSIONINX BEIIECTB: ydeOHOe mocodue uis CTyIeHToB By30B / B. A. Babemiko,
A. B. [TaBnoBa, O. M. Ba6emxo, O. B. EBnokumoBa; M-Bo 00pa30BaHUs U HAYKH
Poc. ®@eneparm; Kybanckuii roc. yH-T. - Kpacnonap: [Ky6aHckwuii
rocynapcTBeHHbIH yHuBepcutet], 2009. - 138 c.

Meroaudeckue yka3aHusl K CaMOCTOSITENILHON paboTe CTyIEeHTOB.

YTBepxneHs! kKadeapoi pusndeckoit xumuu, mpotokos Ne 17 or 11.05.2017 r.

Meroaunueckre peKOMEHJallui K OpraHu3aliy ayJUTOPHON U BHEAYAUTOPHOM
(camocTosITENBbHON) PabOTHI CTYACHTOB: MeTOANYECKHe ykazaHus / cocT. T.I1.
Cropoxenko, T.b. Ilounnok, A.B., becnanos, H.B. Jloza. — Kpacronap: Kybanckuit
roc. yu-T, 2018. 89 ¢

Y4eOHO-METONUYECKHUE MaTepuasbl ISl CaMOCTOSITENIbHON pPabOThl 00yYaromUXCs U3
YuCiIa MHBAJIUAOB M JIMI C OTPAHUYEHHBIMH BO3MOXHOCTSIMU 3/10poBbs (OB3) mpenocTtasisitorcst
B (hopMax, afanTUPOBAHHBIX K OTPAHUYEHHSIM HX 3[JOPOBBS M BOCIIPHUATHS HH(DOpMALINN:

JUig U1 ¢ HapyLIEHUSIMU 3PEHUS:

— B IieyaTHOU popme yBeTHUEHHBIM HIpU(TOM,

— B (popMe JIEKTPOHHOTO TIOKYMEHTA.

JIist i1l ¢ HapyLIEHUsSIMH CIlyXa:

— B TIe4aTHOU opme,

— B (hopMe 2IIEKTPOHHOTO TOKYMEHTA.

Jljig U1 ¢ HapyLIEHUSIMA OTIOPHO-JBUTATEILHOTO ammapara:

— B Ie4aTHoM (opme,

— B (popMe dJIEKTPOHHOTO IOKYMEHTA.




JlaHHBIN TIepeyeHb MOXET OBITh KOHKPETH3MPOBAaH B 3aBUCHUMOCTH OT KOHTHHIEHTA
oOydJaronuxcs.

3 OOpa3oBaTe/ibHble TEXHOJOTMH, NPHUMEHsieMble NPH OCBOEHUH IMCHUILIMHBI
(Momy.Jis)

B Xoze wu3ydyeHHs JUCLUUIUIMHBI TPEAYCMOTPEHO HCIIOJIB30BAHHUE  CIIEIYIOIIMX
00pa30BaTeNbHBIX TEXHOJOIUH: JIEKIMH, J1a0OpaTOpHble 3aHATUSA, NpoOsieMHOe oOyuyeHwue,
MOJyJbHAss TEXHOJIOTHS, MOJATOTOBKA NMUCHMEHHBIX AHAJUTUYECKHX PaOOT, CaMOCTOSATEIbHAS
paboTa CTyIEHTOB.

KoMIeTeHTHOCTHBIM MOAXO0J B paMKax IpEenojaBaHusl AUCLMIUIMHBL pealu3yeTcsl B
UCIOJIb30BAHUM MHTEPAKTUBHBIX TEXHOJIOTUH M AKTUBHBIX METOJOB (IPOEKTHBIX METOAMK,
MO3TOBOTO INTYpMa, pa30opa KOHKPETHBIX CHUTyalllii, aHaiW3a NeJarornyeckux 3ajad,
[e1arOrMYeCcKoro KCIEepUMEHTa, HHBIX (POPM) B COUETAaHUU C BHEAYTUTOPHOH paboTOI.

WudopmanvoHHble  TEXHOJOTHM, TPHUMEHSEMbIE TIPH U3YYCHHH JAUCHUILIAHBL:
UCMOJIb30BaHUE  HMH(OPMAIMOHHBIX  PECypcoB,  JOCTYNHBIX B HH()OPMALMOHHO-
TEJIEKOMMYHUKALIMOHHOMU ceTu MHTepHeT.

AnantuBHble 00pa30BaTeNbHbIE TEXHOJIOIMH, IPUMEHSIEMbIE ITPU U3YYEHUU JUCHUILTUHBI
— JUIsl JMIl C OrPaHUYEHHBIMH BO3MOXKHOCTSMHU 3J0POBbsl IPEIyCMOTPEHAa OpraHu3alus
KOHCYJIbTAlIMM C NCIIOJIB30BAHUEM DIEKTPOHHOMN IIOYTHI.

B Xozme wu3ydeHHs JUCHUIUIMHBI TPEAYCMOTPEHO HCIIOJIb30BAHUE  CIIEIYIOIIMX
00pa30oBaTeNbHBIX TEXHOJOTUH: JIEKIMH, J1a0OpaToOpHble 3aHATUS, NpoOsieMHOe oOyueHwue,
MOJyJIbHAsE TEXHOJIOTHS, MOJATOTOBKA NMUCHMEHHBIX AHAJUTUYECKHX PabOT, CaMOCTOSTEIIbHAsS
paboTa CTy/IEHTOB.

KoMneTeHTHOCTHBIH MOAXO0J B paMKax IpEenoJaBaHusl AUCLMIUIMHBL pealu3yeTrcsl B
UCIOJIb30BAaHUM HMHTEPAKTUBHBIX TEXHOJIOTUH M AKTUBHBIX METOJOB (TMPOEKTHBIX METOJUK,
MO3rOBOIO IITypMa, pa3dopa KOHKpPETHBIX CHUTYyallUd, aHajau3a I[eJaroruuyeckux 3ajad,
[e1arornyeckoro 3KCIepruMeHTa, HHBIX (OpM) B COUETAaHUU C BHEAYTUTOPHOI paboTOM.

WudopmanvoHHbIE  TEXHOJOTHH, MPHMEHSEMBbIE TPH HU3YYCHHH JIUCIHUIUIAHBL:
UCMOJIb30BaHUE  MHMOPMAIMOHHBIX  PECypcoB,  JOCTYNHBIX B HMH(OPMALMOHHO-
TEJIEKOMMYHUKAIIMOHHOM ceTu MHTepHeT.

AnantuBHble 00pa30BaTeNbHbIE TEXHOJIOTMH, IPUMEHSIEMbIE TPU U3YYEHUH JUCHUTLTUHBI
— JUIsl JMIl C OrpaHMYEHHBIMH BO3MOYKHOCTSMHU 30POBbSl MpPEAYCMOTpPEHa OpraHHU3aIus
KOHCYJIBTAIMM C NCIIOJIb30BAaHNUEM DJIEKTPOHHOMN IOYTBHI.

Jia popmupoBaHus NpodecCHOHaIbHBIX KOMIIETEHLUH B IMpPOLECCE OCBOEHHUS Kypca
UCTIOJIb3YeTCsl TEXHOJIOTUS MPO(ECCHOHATBHO-PAa3BUBAIOIIETO 00YUYEHNUs, IPeAyCMaTpHBAIOILAs
HE TOJBKO TMepeaady TEOpeTHYEeCKOro Marepuajla, HO W CTHUMYJIMpPOBAaHHE M pa3BUTHE
IPOAYKTHBHBIX MMO3HABATENbHBIX JAEUCTBUM CTYJIEHTOB (Ha OCHOBE MCHXOJOTO-MEAarorunueckon
TEOPHUH MO3TAIHOT0 (OPMUPOBAHUS YMCTBEHHBIX AEUCTBUN). AKTUBHU3ALMU U UHTEHCU(UKALIUN
MIO3HABATEJILHOTO IpoIlecca CIIOCOOCTBYIOT MCIIOJB30BAaHUE MEIarorMyeckoi 3BPUCTHKH,
MOJIEJUPOBAaHUE TPOOJEMHBIX CUTYalluH, MyJIbTUMEINNHHbIE IPE3EHTALMH B JIEKIIMOHHOM KypCe.
B pamkax 11a0OpaTOpHBIX 3aHATHH NPUMEHSIOTCS METOJbl MPOEKTHOTO  OOy4YeHHH,
UCCJIEIOBATEIbCKUE METObl, TPEHHUHIOBbIE ()OPMBI, METOJ KOHKPETHBIX CUTYyallUi, UTPOBBIE
TEXHOJIOTHH. B mporiecce caMoCTOSITENBHOM AESATENIBHOCTH CTYACHTHI OCBAaUBAIOT M AHAIU3UPYIOT
NepeoBON MeAarorn4ecKuil OMbIT, MCIOIb3YsI MUMEIOLIYIOCS JUTEpaTypy U MH(GOPMalMOHHbIE
TEXHOJIOTUH, BBICTYIMAIOT C MPE3CHTAlMAMHU Mepell YYalluMHCs, BeIyT NpoQOpHEeHTAIMOHHYIO
paboTy, HAKAIIUBAIOT MOPTHOIHO Pa3padOTOK.

4 OueHOYHBIE CPEACTBA VIS TEKYIIero KOHTPOJISl YCIIeBAeMOCTH W IPOMEKYTOYHOM
arrecTanuu

OreHOuHBIE CpelcTBA MpeJHAa3HAYeHbl Ui KOHTPOJIE M OLEHKHM 00pa30BaTeNbHBIX
JOCTHKEHUIN 00y4aromuxcs, OCBOMBIIMX MporpaMMy Yy4eOHOH aucuuruinabl  «dusmuko-
XUMHUYECKHE MPOIIECCH B TEXHOChEpe».



Pa3HOYPOBHEBBIX 3aJlaHUM,

OueHovHbIE CPEACTBA BKIIOYAET KOHTPOJIbHBIE MAaTEepUaibl JJIsl MPOBEACHUS TEKYIero
KOHTPOJIA B (popMe TECTOBBIX 3a/JaHUM, NOKJIaJa-IPEe3eHTAlMU MO MPOOJIEMHBIM BOIPOCaM,

pOJIEBOM  UIPBHI,

arrecTanuu B popme BOIIPOCOB U 33/1aHUM K 3a4eTYy.

CUTYallMOHHBIX 33Ja4 U NPOMEKYTOYHOM

CprKTypa OLICHOYHBIX CPEACTB IJIA TeRymei/i H l'[pOMG)KyTO‘lHOﬁ aTTeCTallun

Ne Kona u nammeHnoBaunue PesynbraTel 00ydeHns HaunMmeHoBaHNE OIIEHOYHOTO
/i HHAWKaTOpa (B cooTBeTcTBUH C 1. 1.4) cpencTBa
(B cootBeTcTBHM C TI. 1.4) Texyrmmmii ITpomexyrounas
KOHTPOJIb aTTecTalys
1 WIIK-3.1. Ucniome3yet 3HaeT npogeccruoHaIbHOe KP Bomnpoc Ha 3auete
po¢eCCHOHATHHOE mporpaMMHOe obecrieuenne st coopa, 1-4
IIPOrpaMMHOE 00paboTku 1 nepenayy nHPoOpMaIuy,
obecrieuenue it cOOpa, | UM COBPEMEHHBIE CPEJCTBA
00paboTKK 1 nepenavn BBIYHCIIUTEIBHON TEXHUKHU U
nHdopmanuu u nH(pOpMaMOHHO-KOMMYHUKAIIHOHHBIE
COBpPEMEHHBIE CPEJICTBA TEXHOJIOTUH JJISl MAaTEMaTH4eCKOTO
BBIYHMCIIUTEILHOMN MOAECJIMPOBaHNA, OCHOBHBIC
TEXHUKHU U NPOrpaMMHBIE CPENCTBA AJIs ONTHCAHUS
HH(OPMALMOHHO- (M3HKO-XUMUYECKUX TIPOLIECCOB B
KOMMYHHKAIMOHHBIC TexHocepe
TEXHOJIOTUH JJIST
MATEMATHIECKOTO YMeeT oCymecTBIATh MOUCK U
MOJICITUPOBAHHS HCTIONh30BaTh NpodeccroHanbHOe
IPOLIECCOB B TexHOC(epe | IPOrpaMMHoe obecnedenue st coopa,
00paboTKH ¥ mepenadn HHHOPMAIIHH,
Y COBPEMCHHBIC CPE/ICTBA
BBIYUCIIHTEIBHON TEXHUKH U
nH(pOpMaMOHHO-KOMMYHUKAIIHOHHBIE
TCXHOJIOTHUHU JJIsI MAaTEMATHUYCCKOTI'O
MO/ICTIMPOBAHMUS TPOLIECCOB B
TexHocdepe, MPOESKTUPOBATh
MaTeMaTHYeCKyI0 MOJIENb
Brageer HaBBIKaMU CO3JaHUS
MAaTEMaTHYCCKUX MOL[eHefI, peuicHus
MAaTEMaTUYCCKHUX 3aaa4, MCTOJaMU
TMOCTPOCHUA MAaTEMATUICCKUX Mo,ueneﬁ
THUIOBBIX 3a/1a4 B 0071aCTH (PHU3UKO-
XUMHUUYECKHUX MPOIECCOB B TEXHOCHEPE
2 WIIK-3.1. Ucnone3yet 3HaeT OCHOBHBIE MPOTPaMMHBIE BO Bomnpoc Ha 3auete
npodecCHOHATBHOE CPEICTBA ISl OMTUCAHUS (PU3UKO- 3-11
HpOrpaMMHOE XHMHYECKHX MPOLECCOB B TEXHOChEpE,
obecrieueHre it cOopa, | pasiIM4HbIe UCTOYHUKH HHYOPMALHU
00paboTKH U mepenadn JUTS PELIeHNUs 33134 B 007IacTH
uHbOpPMALUH U MOJCIUPOBAHUS (HH3UKO-XUMUIECKHX
COBPEMEHHBIE CPE/ICTBA HPOLIECCOB B TeXHOC(HEpe, OCHOBHBIC
BBIYUCIIUTEIBHON 3aKOHBI U BEIPAXKAIOIE YPaBHCHHUS B
TEXHUKU U obnacTi MOIETUPOBaHUS (PU3UKO-
I/IHq)OpMaL[I/IOHHO- XUMHUYCCKUX MPOLECCOB, YNCIICHHBIC
KOMMYHUKAIIMOHHBIC METOABI; BBIYUCIUTEIIbHYIO TCXHUKY
TEXHOJIOTUH IJIA IIPUKJIaJIHBIC IIPOTPaMMBbI
MaTeMaTH4eCcKOro TMOJIb30BATENILCKOTO HA3HAYCHUS;
MOJIEITMPOBAHHMS CHeLaIN3UPOBAHHbBIE TPOTPAMMBI
IIpoLIECCOB B TexHOChepe
‘YMeeT oCylecTBIATh MOUCK U
UCIIOJIb30BaTh NPodeccroHanbHOe
mporpaMMHOe obecrieuenne st coopa,
00paboTKku U nepenadu HHHopMaIu
Bnaneer, BHenpseT u pa3pabaTbiBaeT
npodeccroHaIbHOE TPOTPAMMHOE




obecrieuenne it cbopa, 00paboTKH 1
nepenayv HHQOpMaIuH 1
COBPEMEHHBIE CPEJICTBA
BBIYUCIIHTEIBHON TEXHUKH U
UH(POPMALMOHHO-KOMMYHHKALIHOHHBIE
TEXHOJIOTUH JUI MaTEMaTHYECKOTO
MOJCIUPOBAHUS POLIECCOB B
TexHocdepe, BiajieeT HaBbIKaM1
CO3JJaHUSI MATEMaTHIECKUX MOJIEIIeH,
peLIeHUsl MaTeMaTHIeCKHX 3a/ad,
METOJIaMH TIOCTPOCHUS
MaTeMaTHYECKUX MOJIEIICH THITOBBIX
3a7a4 B 001acTi (PU3UKO-XUMHUIECKUX
TIPOIIECCOB B TeXHOC(hEpe

UIIK-3.1. Ucnome3yet 3naeT npogeccruoHaIbHOE BO Bomnpoc Ha 3auete
po¢eCCHOHATBHOE mporpaMMHOe obecrieuerne st coopa, 12-14
MIpOrpaMMHOE 00paboTKky ¥ repenadn HHHOpMAaIHH,
obecneuenne ais coopa, U COBpPEMEHHEIE CPENICTBA
00paboTKK U neperadn BBIYHCIATEIFHON TEXHUKU U
nadpopmanuu n MH()OpMAIMOHHO-KOMMYHHKAIIHOHHBIE
COBpEMEHHBIE CPEJCTBA TEXHOJIOTUH JJISl MATEMaTH4eCKOTO
BBIYHMCIIUTEILHOMN MOIECJIMPOBaHNA, OCHOBHBIC
TEXHHUKHU U IMPpOTrpaMMHBIC CPCACTBA JI1 ONIMCAHUA
nHpopMannoHHO- (PU3MKO-XMMUYECKUX MPOLIECCOB B
KOMMYHUKAIIUOHHBIC TeXHOC(i)epC, Ppa3JIMYHbIC UICTOYHUKHU
TEXHOJIOTUH JJIs nH(pOpMaLUK IS peLIeHUs 3a1ad B
MaTeMaTHIecKOro o0yacTn MOZIETMPOBAHUS (PU3UKO-
MOJIETTMPOBAHHUS XMMHYECKHX MTPOIECCOB B TEXHOChEpE,
MIPOIIECCOB B TEXHOC(Eepe | OCHOBHBIC 3aKOHBI U BBIPA)KAIOIIHC
YpaBHEHHS B 00JIaCTH MOJICITMPOBAHUS
(PU3UKO-XUMHUYECKHUX TIPOLIECCOB,
YHUCJICHHBIC MCTOJbI; BEIYHUCIIUTCIbHYIO
TEXHUKY; IPUKIIaIHBIC TIPOrPAMMBI
MOJIb30BATENILCKOTO HA3HAYCHUS;
CreLUaIN3UPOBAHHbBIE TPOTPAMMBI
‘YMeer ocylecTBIATh IOUCK U
UCIIOJIb30BaTh NpodeccroHanbHOe
IporpaMMHoOe obecrieueHne st coopa,
00paboTku 1 nepenadu nHGopMaIum,
Y COBPEMEHHBIE CPEJICTBA
BBIYHMCIIUTEILHON TEXHUKH U
nH(pOpMaMOHHO-KOMMYHHKAIIHOHHBIE
TEXHOJIOTHH JJISl MAaTEMaTH4eCKOTO
MO/IETIMPOBAHMS TPOIIECCOB B
TexXHOC(epe, TPOSKTHPOBaTh
MaTeMaTHYECKYI0 MOJIEIIb;
HCIO0JIb30BaTh MaTEMaTUUECKUN
anmnapar JJisl pelIeHNs 3a1a4n
HUIIK-3.1. Ucnone3yet 3Haet npodeccuoHalbHOE YO Bomnpoc Ha 3auete

npodecCHOHATbHOE
[IPOrpaMMHOE
obecrieuenue i coopa,
00paboTKH U repesadn
nHdopmanuu n
COBPEMEHHBIE CPEJICTBA
BBIYUCIHTEIBHON
TEXHUKH U
nHpopmMannoHHo-
KOMMYHHKAIHOHHBIE
TEXHOJIOTUH IJIA
MaATEMATHYCCKOTI' O

porpaMMHoe obecrieueHne st coopa,
00paboTky U nepenadn HHHOPMAIHH,
Y COBPEMEHHBIE CPEJICTBA
BBIYHMCIIUTEILHON TEXHUKH U
nH(pOpMaMOHHO-KOMMYHHKAIIHOHHBIE
TEXHOJIOTHH JJISl MAaTEMaTH4eCKOTO
MO/IETIMPOBaHMS, OCHOBHBIE
MPOTPaMMHBIE CPEJICTBA JUIsl ONMCAHHS
(PU3MKO-XMMUYECKHUX TPOLIECCOB B
TexHOC(epe, pa3INnIHbIe HCTOYHUKH
MHGOPMALIUH [T PEUICHUS 33139 B
o0acTi MozeMpoBaHus (PHU3UKO-
XUMHUYECKHUX MPOIECCOB B TeXHOCheEpeE,

14-21




MOJICTUPOBAHHUS
TIPOIIECCOB B TeXHOChepe

OCHOBHBIE 3aKOHBI U BBIPAXKAIOIUE
YpaBHEHHSI B 00J1aCTH MOJEITMPOBAHHS
(PU3UKO-XUMHUYECKHUX IIPOLIECCOB,
YHCIIEHHbBIE METO/IbI; BBIYUCIUTENBHYIO
TEXHUKY; IPUKIIaJHbIE IPOTPaMMBI
MOJTb30BATENILCKOTO HA3HAUCHNS;
CTHEUATN3UPOBAHHBIC TPOTPAMMBI

Bragneer, BHenpsieT u pa3pabaTsiBaeT
npo¢ecCHOHAIBHOE IPOrPAMMHOE
obecnieuenne aist cOopa, 00pabOTKH U
nepeaayn nHPOPMAaLU H
COBPEMEHHBIE CPEJICTBA
BBIYHCIIUTEIBHON TEXHUKHU U
nH(pOpPMaMOHHO-KOMMYHUKAIIHOHHBIE
TEXHOJIOTUH ISl MAaTEMaTH4eCKOTO
MO/ICTTMPOBAHMUS TPOIIECCOB B
TexHochepe

HUIIK-3.1. Ucnonb3yeT
po¢eCCHOHATHHOE
MIPOrpaMMHOE
obecnieueHne ais coopa,
00paboTKH U mepenadn
nHpOpPMALIUN 1
COBpEMEHHBIE CPEJICTBA
BBIYUCIIUTENBHOU
TEXHUKH U
nHpopMannoHHO-
KOMMYHUKAIMOHHbIE
TEXHOJIOTUH JJIs
MaTeMaTHIECKOTO
MOJICITAPOBAHUS
TIPOIIECCOB B TeXHOC(hEepe

3HaeT npodeccuoHaIbHOE
nporpammHoe obecniedeHue s coopa,
00paboTKH ¥ mepenadn HHHOPMAIIHH,
Y COBPEMEHHBIC CPE/ICTBA
BBIYUCIIHTEIBHON TEXHUKH U
UH(POPMALMOHHO-KOMMYHHKALIHOHHBIE
TEXHOJIOTUH JJISl MATEMaTH4eCKOTO
MO/ICTIMPOBAHMUS, OCHOBHBIE
MpPOTrpaMMHBIE CPEJCTBA JUIsl ONMHCAHUS
(PU3MKO-XMMUYECKUX MPOILIECCOB B
TexHochepe, pa3IuuHbIC HCTOUHUKU
nH(opManuK A peLIeHus 3a1a4 B
o0acTi MoeMpoBaHus (PU3UKO-
XHMHYECKHX MPOLECCOB B TEXHOChEpE,
OCHOBHBIC 3aKOHBI H BRIPa)KaIOIINe
ypaBHEHUsI B 00JIACTH MOICITUPOBAHUS
(M3HKO-XUMHUYECKUX TIPOLIECCOB,
YHCIICHHBIC METO/BI; BHIYMCIUTEIBHYIO
TEXHHKY; TPUKJIJHbIE IPOrPaMMBI
TM0JIb30BATENILCKOTO HA3HAYCHUS;
CHeLUaIM3UPOBAHHbBIE TPOTPAMMBI

YMeeT oCyLecTBIATh OUCK U
UCIOJIB30BAaTh NPO(ECCUOHATBHOE
porpaMMHoe obecrieueHne st coopa,
00paboTku 1 nepenayu nHGpopMaIum,
Y COBPEMEHHBIE CPEJICTBA
BBIYHMCIIUTEILHON TEXHUKH U
MH(POPMALMOHHO-KOMMYHHKALIHOHHBIE
TEXHOJIOTUH JIJII MaTEMaTHYECKOTO
MOJICIUPOBAHUS POLIECCOB B
TexHocepe, MPOSKTHPOBATh
MaTeMaTHYECKYI0 MOJIelb;
MCIIONB30BaTh MaTeMaTHYECKUH
anmnapar JJisl peleHus 3aJa49u

Biazeer HaBBIKaMU CO30aHUS
MaTeMAaTHYECKUX MOJICIICH, PeIICHHS
MaTeMaTHYECKHUX 3a7a4, METOAaMU
MOCTPOCHUS MAaTEeMaTHYCCKIX MOJICIICH
TUTOBBIX 33/1a4 B 0071aCTH (PH3UKO-
XUMHUYECKHUX MPOIECCOB B TeXHOChepe

BO

Bompoc Ha 3auere
22-25

HIIK-3.1. Ucnomb3yeT
po¢ecCHOHATBHOE
[IPOrpaMMHOE

Bnageer, BHeApseT u pa3pabaTeiBacT
npodeccrnoHaNbHOE MPOTPAMMHOE
obecrieuenne aist cobopa, 00pabOTKH

YO, KP

Bormpoc Ha 3auere
26

10




obecrieuenue Juis cOopa,
00paboTKH ¥ TIepeadn
nH(pOpMaIuY U
COBpEMEHHBIE CPEICTBA
BBIYHMCIIUTENILHOMN
TEXHUKH U
HHPOPMALNOHHO-
KOMMYHUKAI[MOHHEIC
TEXHOJIOTUH JJIS
MaTeMaTH4ecKoro
MOJICTTMPOBAHHMS
MIpOLIECCOB B TeXHOChepe

nepenady HHGOPMaLUH U
COBPEMEHHBIE CPEJICTBA
BBIYHCINTEIBHON TEXHUKU U
nH(pOpMaIMOHHO-KOMMYHHKAIIHOHHBIE
TEXHOJIOTHH JJIsl MAaTEMaTHIEeCKOTO
MOJIETTMPOBAHMUS TPOIIECCOB B
TexHOcdepe, BIaieeT HaBbIKaMU
CO3/1aHUs MaTeMaTHYECKUX MOJIeNeH,
peLIeHUst MaTeMaTHYeCKHX 3a/ad,
METOJAMHU OCTPOEHUS
MaTeMaTHYECKUX MOJIeNIeH THIIOBBIX
3a7a4 B 001acTi (PU3NKO-XUMHYECKUX
HpOLIECCOB B TeXHOC(hepe

HUIIK-3.1. Ucnonb3yeT
po¢eCCHOHATHHOE
IIPOTPaMMHOE
obecneuenne ais coopa,
00paboTKH U repesadn
nHpOpPMALNN 1
COBPEMEHHBIE CPEJCTBA
BBIYUCIIUTENBHOU
TEXHHUKHU U
nHpopMannoHHO-
KOMMYHUKAIIUOHHBIC
TEXHOJIOTUH IJIA
MaTeMaTHIecKOro
MOJIETTMPOBAHHUS
MIPOLIECCOB B TeXHOC(heEpe

3HaeT OCHOBHbIE IPOTPaMMHBIE
CpencTBa AJIsL ONHCaHUs HU3HKO-
XHMHYECKHX MPOLECCOB B TEXHOChEpE,
pasIMYHbIe UCTOYHUKH HH)OPMAHU
IUISL peLeHus 3319 B 00J1acTH
MOJCIUPOBAHUS HH3HKO-XUMHUIECKHX
NPOLIECCOB B TeXHOC(HEpe, OCHOBHBIC
3aKOHBI U BhIpaKarominue ypaBHCHUA B
o0nacTu MosIeTMpOBaHust (PUIUKO-
XUMHYECKHUX MPOLIECCOB, YUCICHHBIE
METOAbI; BBIYUCIUTCIIbHYIO TCXHUKY
MIPUKJIAHBIE IIPOrPAMMBI
TH0JIB30BATENILCKOTO HA3HAYCHHS;
CIICLIHAT3UPOBAaHHBIC TPOrPaMMBbI

YMeeT npoeKTUpOBaTh
MaTeMaTHYECKYI0 MOJIENb;
HCTIONIb30BaTh MaTeMaTHUECKHI
anmapat IJIsl peleHUs 3aJa4un

Brnaneer, BHenpsieT u pa3padbaTbiBaeT
npodeccroHanbHOE MTPOTPAMMHOE
obecnieueHne s cOopa, 00pabOTKH H
nepeaayn nHGopMaIuu u
COBPEMEHHBIE CPEeNICTBA
BBIYHCIIMTEIBHON TEXHUKH U
UH(POPMALMOHHO-KOMMYHHKALIHOHHBIE
TEXHOJIOTUH JIJII MaTEMaTHYECKOTO
MO/ICTIMPOBAHMUS TPOLIECCOB B
TexHochepe, BIazeeT HaBbIKaMu
CO3/JJaHUSI MATEMAaTHYECKUX MOJIEIIeH,
peLIeHUsI MaTeMaTHYECKHX 3a/1ad,
METOJIaMHU TTOCTPOCHHUS
MaTeMaTHYeCKUX MOJIEIICH THIIOBBIX
337124 B 00J1aCTH (PU3UKO-XMMHUYECKUX
HPOLIECCOB B TeXHOC(hepe

KP, P3

Bompoc Ha 3auere
27-31

Ilpumepnulii nepeuenv 60npocog u 3a0anuil

Bomnpocs! 1uis 3amuThI JIa00paTOPHBIX padoT

TunoBbie KOHTPOJIbHBbIE 32IAHUSI UJIH HHBbIE MATEPHAJIbl, He00X0AMMBIE /1JIs1 OLEHKH
3HAHMI, yMEHUI1, HABBIKOB U (HJIH) ONBITA AeATEJIbHOCTH, XapPAKTEePU3YOIIHUX ITANbI
¢GopMupoBaHus KOMIIETEeHIMI B IIpollecce 0CBOCHUS 00Pa30BaTeILHON MPOrpaMMbl

Bonpocsl 111 KOHTPOJIbHOM PadoThI 0 TeMe «BbuoreoxumMuvyeckne HMKJIbI

MaKpO03JIeMEHTOB)»

Yto Takoe OHMOTreOXUMUYECKAH ITUKI?
Kaxkue Op1BatoT O6MOT€OXMMUYECKHE ITUKIIBI MAaKPOIJIEMEHTOB?
Uro Takoe OMOTEOXUMUYECKHI KPYTrOBOPOT aTOMOB?

11




KaxoBbl OCHOBHBIE ATarbl T100aTHHOTO UK yriiepoaa?

KakoBbI 0CHOBHBIE dTaIbI II100aIBHOrO IIUKIIA a30Ta?

KakoBbl OCHOBHBIE ATarbl T7100aTHHOTO IUKIIA CEPhI?

KakoBbI OCHOBHBIE ATallbl FEOXUMHYECKOTO IUKIa hocdopa?

Yto Takoe 6uora?

KakoBa ocHOBHast pojib OMOTHI B TTOICPKAHUU TJIOOATBHBIX IIUKJIOB 3JIEMEHTOB?

©CoN A

Bonpocsl 1191 «0au1-onpoca» mo teme «OU3NK0-XUMHYECKHe Mpouecchl B atMocdepe»
1. Uto takoe armocepa? KakoB razoBplii COCTaB, CTPOCHHE U PATUAIMOHHBIA PEXKUM
atmochepsi?

Kakue ocHoBHBIE (PHM3UKO-XMMHYECKHE MTPOLIECCHI TPOUCXOIAT B aTMochepe?

Uto npencTaBIisoOT U3 ce0s1 MUPKYISAIHS aTMOC(hEpbl U IPOIIECCHI paccesiHus?

Urto Takoe qucnepcHbIe cucTeMbl B atMocdepe? Uto Takoe aspo3oiu?

Uro Takoe 030H? KakoBbl OCHOBHEIE CBOMCTBA cTpaTochepHOro o30Ha?

Kak n3mensiercs kimmar 3emn?

. Urto takoe kucinoTHbie ocaaku? Korma u mpu Kakux yCJIOBUSAX MPOUCXOIAT KUCIOTHBIE
OCaXKIEHUS?

8. Uro Takoe poroxumudeckuii cmor? Kakue ObIBAIOT BUIBI?

Noakown

BOl'lpOCbI AJIsd «6.]11/111-01'[1)002[» ompoca 110 Teme «PU3NKO-XMMHYECKHE nmpoueccol B

ruapocdepe»
1. Kakue ¢pu3nko-xuMudecKue mporecchl MPOUCXOIAT B THapochepe?
2. UYrto Takoe KHCIOTHO-OCHOBHOE PaBHOBECHE B MIPUPOIHBIX BOAaxX?
3. Pacckaxxute 00 aHTPOIIOTCHHOM 3arps3HECHUH MTPUPOTHBIX BOJ.

Bonpocs! a1 ycTHOro onpoca mo reMe «@Pu3nKo-XuMH4YeCKHe MPoLecchl B IuToChepe»

1. Kakue ¢pu3nko-XxuMU4ecKue IporecCchl MPOUCXOIAIT B IuTOChepe?
2. UYro Takoe mouna?
3. KaxoB xumuueckuii coctaB no4s?
4, Kaxkue ObiBaroT (hOpMBI MIOYBEHHON KUCIOTHOCTH?
S. Kakoe O6b1BaeT XMuMHUYECKOE 3arpsi3HEHNE TOYB?
Bonpocs! pis1 «0amnn-onpoca» no reme «HepaBHoBecHasi TePMOANHAMMKA. Y PaBHeHUS
Omnsarepa u Kegem-Kauaabckoro»
1. W3 xakux ypaBHEHHH U NIPEIIIOI0KEHUH BpITeKaeT ypaBHeHue HepHera-ITnanka?
2. Kak BbIpa3uTh IUIOTHOCTH IOTOKAa HOHOB 4Yepe3 TPaAUEHT >BIEKTPOXUMHUECKOIO
noTeHuana?
3. B uewm 3akitouaercs yciioBue paBHOBeCHUs?
4. Kakwue cymectBytoT ocHOBHBIE 2eMeHTsl THIT?
S. Urto u3 cebs npencrasisieT ypaBHeHus Ouzarepa?
6. KakoBa ¢QopmynupoBka © (QU3MUECKHH CMBICI TOTOKOB, JBIKYIIUX CHI U

ko3¢ uimeHToB nepeHoca B ypaBHeHUH Kenem-Kauanbckoro?

Bonpocs! 1us1 yeTHOro onpoca no reme «JInneitnbie 3akonbl Oma, ®@uka, lapcu, @ypbe»

1. Kakum 06pa3zoM BO3MOKHO OCYIIIECTBUTH BBIBOJ] JIMHEHHBIX 3aKOHOB nepeHoca Puka, Oma
u Jlapcu n3 ypaBHenus Kegem-Kauansckoro?

2. Kak 3Byunt 3akoH ®Puka?

3. Kak 3Byunt 3akon Oma?

4. Kak 3Byunt 3akoH @ypbe?

IIpumep 3a1a4 111 KOHTPOJIbHOM padoThI 10 TeMe «J/InHeiHbIe 3akoHbl OMa, Puka,
Hapcu, Dypbe»
3aoaua 1. Tennoobmen
UYenoBek okazaincs 3a OoptroMm cymHa t(B)=14 °C. Haiinute, Ha CKOJIBKO TPaayCcoOB
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noHusurcs t° ero tena 3a 10 MuH, eciiu 3HepreTrUka AbIXaHUs BO3pacTéT B 3,5 pas3a, IpHU 3TOM B
HOPMAaJIbBHOM COCTOSTHUH CKOPOCTH MpeBpalieHus dHepruu 72 kkan/gac. [IpuasaTs koaddummert
tertonpoBogHoctu 0=0,06 kJx/(M"2-K-c); Temnoemkocts Tena: C=0,86 kkan/(kr-K), miomanb
noBepxHocTH Tena 1,8 M%. Macca tena 70 kr.

3aoaua 2. Bvisedenue npooykmos memaboiuzma

PaboTy moYek OIEHHMBAIOT MO KOHLEHTpPAIMM KpeaTWHWHAa B KpoBU. HopmanbHas
KOHIeHTpauus kpeatuHuHa B kpoBU Cp=10 mr/n. I'emarokput kposu H=0,4 (oObemHas mons
SPUTPOLIUTOB B KpoBU). KOHIIEHTpaIus KpeaTHHHHA B TKAHEBOW M BHYTPHUKJICTOYHOU KHJIKOCTH
MPUMEPHO Takas ke, Kak U B Iu1a3Me KpoBH. KpeaTHHUH BBIBOJUTCS BMecTe ¢ MO4oH, Vy=2,4
a/cyT. OnpenenuTs CKOPOCTh MPOU3BOACTBA KpeatnnuHa G (Mr/4ac), o01yto Maccy KpeaTHHUHA
B opranuzme M (mr).

IIpumep 3a1a4 A1 KOHTPOJILHOM padoThl 0 TeMe «MoeanpoBaHue NPOLECCOB MEPEeHOca
B HAaHOMATepHAJIAX»

1.1 B mjockoMm KaHajie 3JIEKTPOAMAIM3aTOpa CKOPOCTh TEUeHUs pacTBopa 1,6 cm/c,
paccrosHue Mexay memOpanamu 0,8 MM. Paccuntars najieHue 1aBieHuss 1 00bEMHYIO CKOPOCTb
pactBopa B KaHaie mupuHoi 40 cM. [TocTponuTh KOHIIEHTPAMOHHBIA TPOQHIIH U HAUTH CTEIICHD
o0eccosMBaHus pacTBOpa B cedeHUHU Ha paccTossHuM 40 cM OT BXoJ1a B KaHail. Paccunrats pacxon
NEKTPOdHEPIUH, HEOOX0auMoi s momydenus 1 m° 06eccoqeHHOH BOMBI, y4ecThb BKIAMIBI,
HOPUXOJSIIUECs] COOCTBEHHO Ha 3JIEKTPOAMANIN3 U Ha paboTy Hacoca. IIpuHATH, YTO OCHOBHBIM
KOMIIOHEHTOM pacTBopa sieisiercs NaCl (D= 1,6 1075 em?/c, [1 = 1072 em%/c, ¢°= 0,02 moms/n);
quciIa MepeHoca MPOTUBOMOHOB Yepe3 aHMOHO- U KaTHOHOOOMEHHYIO MeMOpaHbl pUHATH 0.95,
ki Hacoca 0,6. Pacxon anekTposnepruu B pacuere Ha |1 yac pabotsl annapara (B Brxuac) paBeH:
Ha OJ] : Aep= | U, e | — cuna Toka B A, a U — HanpsbkeHWE Ha BCeM anmapare B B, Ha
nepekadky : Apomp= [1p W/[p , re [Jp — masenue nasnenus B H/m?, W — 06beMHast CKOPOCTH B
m*/uac, a [1p — K Hacoca.

1.2 Onpenenute MUHUMATBHYIO JUIMHY KaHalla 00€CCOIMBAHUS JIEKTPOIUAIN3ATOPA, HA
KOTOPOM JlocTUraercs crenenb odecconupanus 50 %, ecinu
e uncna neperoca = 0,98;
e MexxMeMOpaHHOe paccrosiHue = 0,45 mM;
® CKOpOCTb T€UEHMs pacTBopa 3,2 cMm/c;
Cunrath, YTO B paCTBOPE UMEETCS TOIBKO HATPUH-XJIOP.

1.3 /lan anexTpoauain3Hbli anmnapar, cogepxxauuii 100 napHbix kamep. MexxmemMOpaHHOe
paccrosue = 0,5 mMM. JlnuHa kanana 60 cm. Pazmep memOpanst 60 Ha 40 cm. Onpenenutsb
IPOM3BOIUTENBLHOCTh ammnapaTa, Ipyu KOTOPOH CTeNeHb 00eCCOIMBAaHUS JOCTUTaeTcst paBHOM 60
%. HyxHO HaiiTh CKOPOCTH paOOTHI arapara.

1.4 TpeGyeTcst CIPOEKTUPOBATH NEKTPOIUATU3HBIN anmnapaT, KOTOpblid Obl obecreunBal
80% obecconuBaHus pacTBopa xjopuaa HaTpus. Pazmep memOpan 60 Ha 40. Paccrosinue Mexmy
Mem6panamu = 0,4 MM. ANmapaT J0MKeH MMeTh TIPOU3BOAUTENLHOCTL 2 MY uac. Haiitn uncno
MapHBIX KamMep B armapare.

1.5 Tpebyercst cripoeKTUPOBATH AJIEKTPOAUATIN3HBIN anmapaT, KOTOpbIii Obl 0OecrieunBa
80% obecconuBaHMsI pacTBOpa XJI0puaa HaTpus. I3BecTHO, 4TO IPU CKOPOCTHU TEUEHUS )KUKOCTH
2 cm/c Ha kaxabix 10 cM IiHBI KaHata KoHIeHTpaius yosiBaeT Ha 20%. [llupuna memoOpan 40
cM. Pacctosinue mexny memOpanamu = 0,4 MM. Anmapar JOJKeH UMETh IPOU3BOIUTENBHOCTD 2
M3/aac.

Haiitu anuny xaHana o6eccoMuBaHMs U YHUCIIO MAPHBIX KaMep B amrmapare.

3ayeTHO-IK3aMeHAIMOHHbIE MATEPHUAJIBI IJISI IPOMEKYTOUYHON aTTecTaluu (3a4eT)
1. buoreoxuMuyeckue IUKJIbBI MaKpO3JIEMEHTOB. bBHOreoXMMHYecKHil KpyroBOpOT
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aTOMOB.
OcHoBHBIE 3TaIbl II100aIBHOTO IIUKJIA YTIEpoaa, a30Ta, CEPh.
Uro Takoe reoXMMHYECKH UK hocdopa U U3 4ero OH COCTOUT?
OcHoBHast poJib OMOTHI B MOAJIEPKaHUU TTI00aTbHBIX IIUKIIOB JIEMEHTOB.
OU3UKO-XMMUYECKHE TIPOLIECCHI, POUCXOSIIUE B aTMOchepe.
["a30BbIil cOCTaB, CTPOCHUE U PATUAIMOHHBIN PEXUM aTMOC(EpHI.
[upkynsanust atMmochepsl U MPOoLEecCh paccessHus. JlucnepcHble CUCTeMBI B aTMochepe.
OcHoBHBIE CBOICTBA CTPATOCHEPHOTO 030HA.
Kak uzmensiercst knumar 3emin?
0. Korna u npu Kakux yCiIOBHSIX IPOUCXOISAT KUCIOTHBIE OCAXKICHUS?
1. Yro takoe POTOXMMHUYECKHI CMOT?

12. ®usuko-XxMMHYECKHUE MPOLECCHI, MPOUCXOAsIINE B TUIpOchepe.

13. KucnoTHO-OCHOBHOE PaBHOBECHE B IPUPOIHBIX BOJAX.

14. AHTpoIOreHHOoe 3arpsi3HeHre IPUPOIHBIX BOI.

15. ®usuko-XxMMHYECKHUE MPOLECCHI, TPOUCXOAIINE B IUTOCHEPE.

16. XuMu4ecKkuii COCTaB U CBOWCTBA MOYB.

17. ®opMbl MOYBEHHON KHCIOTHOCTH.

18. Xummueckoe 3arpsi3HEHHUE MOYB.

19. OcobGeHHOCTH paclpoCTpaHCHHS, TPaHCHOPMAIMU W HAKOIUICHHS 3arps3HSIOIINX
BEIIECTB B OKPY>KalolEeH cpee.

20. PacmpocTpaHeHHe BEIIESCTB B OKpYXKaromien cpeie. Kakum o0pa3oM OCyIIecTBIISETCS
MIEPEHOC BEIIECTB MEXK1Y Pa3InYHBIMU CpeaMu?

21. Kakue ObIBarOT T€OXUMHUYECKHE Oapbephl?

22. luddy3us B yCIOBHAX HAJOKEHHOTO DJIEKTPUUECKOTO monsd. YpaBHeHue HepHcra-
Ilmanka.

23. BrlpakeHne IUIOTHOCTH TIOTOKA HOHOB Yepe3 TPaJUEHT DIIEKTPOXUMHUYECKOTO
NOTEHLKazia. Y ClI0BUE PABHOBECHUS.

24. DOnementsl THIL. YpaBuenus Onzarepa.

25. YpaBuenus Kenem-Kauanbckoro. @opmynupoBka u (pU3HUECKUIl CMBICT MTOTOKOB,
JBUXKYIIUX CHJT U KO3 (UIIMEHTOB MepeHoca.

26. Ypasuenus Kenem-Kauanbckoro. BeiBo muHeHbIX 3aK0HOB niepeHoca ®Ouka, Oma u
Hapcu.

27. bapomemOpannbie mporecchl. Kiaccupukamuss OGapomMeMOpaHHBIX —IPOLECCOB.
MexaHu3Mm pasjiesieHust B 0OpaTHOM OCMOCE M B IpYTUX OapoMeMOpaHHBIX MPOIIeccax.

28. IlapameTpsl, onpenensonue KauecTBO pa3/ieleHus B bapoMeMOpaHHbIX Mpolreccax
(axrop 3anepxKu, KOAPPHUIUEHT IKCTPAKIMK). Y paBHEHUS OanaHca.

29. MareMaTu4eckoe OIMHMCaHue 0CMOCa B 0OPaTHOTO OCMOca.

30. DnexTpomeMOpaHHbIe Mpolecchl. CxeMa 3JIeKTPOoIualIn3a.

31. OnmuomepHast mozenb DJ1. KoHIeHTpaloHHas MOJISIPU3ANUS TIPU dJICKTPOIHATU3E.
Pacuer ckauka moreHImaga B MeMOpPaHHOH cucTeMe.

RBooo~NoO kWD

Kpurepun oneHuBanus pe3yibTaToB 00y4eHust
Kpurtepun onenuBanus pe3y/ibTaToB 3a4yeTa

OueHKH «3aumeno» 3aciyXKHUBAeT CTYACHT, OOHApPYXMBIIMI 3HaHHE OCHOBHOTO
MPOrpaMMHOTO MaTepuaia B 00bEMe, HEOOXOIUMOM ISl JajdbHEHIel yu€0bl U TpeacTosmen
paboTbl 1m0 mpodeccuu, CHPABIAIOMMUICS C BBIIOJHEHHEM 33JaHUN, TNPETyCMOTPEHHBIX
IIPOrpamMMOii, 3HAKOMBIN C OCHOBHOM JIMTEPATYPOU, PEKOMEHIOBAHHON MPOrPaMMOM.

O1eHKa «He 3aumenoy BHICTABISIETCS CTYACHTY, OOHApY)KUBLIEMY MPOOENbl B 3HAHUAX
OCHOBHOTO IPOrpaMMHOr0 Marepuaja, JAONMYCTHUBIIEMY TNPUHIUNHUAIBHBIE OLIMOKH B
BBINIOJIHEHUM NPEAYCMOTPEHHBIX IporpaMMoil 3afanuil. Kak mpaBumiio, olieHKa «HE 3a4TEHO»
CTaBUTCSl CTyJEHTaM, KOTOpble HE MOTyT MPOAOKUTH OOy4eHHE WJIM HPUCTYNUTh K
npoeCCHOHATIBHON JIeATETbHOCTH 0 OKOHYaHMM By3a 0€3 JOMOJHUTENBHBIX 3aHATUH 110
COOTBETCTBYIOLIEH TUCIUIIIIUHE.
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Kpurtepuu oneHnBaHus pe3yJbTaTOB YCTHOIO ONPoOca

OueHka «omau4Ho» CTaBHUTCS, €CIM CTYACHT IOJHO M3JaraeT MaTepuai (OTBedaeT Ha
BOIIPOC), JaeT NPAaBWIIBHOE OIpEesieHNe OCHOBHBIX MMOHATHH; OOHApyXUBAeT MOHMMAaHUE
Marepuasia, MOXKeT 00OCHOBaTh CBOM CY)KICHHS, NMPHUMEHHUTH 3HAHUS HA NPAKTHKE, NPHUBECTH
HE00XO0IMMBbIE PUMEPHI HE TOJBKO U3 Y4eOHUKA, HO M CAMOCTOSTEIHHO COCTABIICHHBIC; U3JIaraet
MaTepuall IOCIeI0BATENILHO U TPABUIIBHO C TOYKH 3PEHUS HOPM JINTEPATYPHOTO S3bIKA.

OneHka «xopouio» CTAaBUTCS, €CIU CTYIACHT JIAeT OTBET, YJOBIICTBOPSIOIIMKA TEM >Ke
TpeOOBaHUAM, YTO M ISl OLCHKH «OTIMYHO», HO JOMycKaeT 1-2 OomumOKH, KOTOpBIE CaM JKe
UCTIPABIIAET, U |—2 HejodeTa B MOCIENOBATEIBHOCTH U SI3bIKOBOM O(OPMIICHHH U3JIaraeMoro.

OueHka «yooenemeopumenbHo» CTaBUTCS, €CIH CTYACHT OOHApyXHMBAaeT 3HAHUE U
MMOHMMaHNE OCHOBHBIX MOJOKCHUH I[aHHOfI TEMBbI, HOT U3JIaracT MaTCprajl HCIIOJIHO U JOIMYCKAaCT
HETOYHOCTH B OTIPEJICIICHUN MOHATHH WK (POPMYIUPOBKE IIPABUIT; HE yMEET JOCTATOYHO TITyOOKO
U JI0Ka3aTelbHO 00OCHOBATH CBOM CYXJEHHUS W MPHUBECTH CBOM NMPHUMEPHI; U3JIaraeT MaTepHuai
HEeTI0CJIeJ0BAaTEIbHO U JIOIYCKAET OIIMOKH B SI3BIKOBOM O(OPMIIEHUH M3J1araeMoro.

OneHka «Heyoosn1emeopumenbHo» CTaBUTCS, €CIIM CTYJCHT OOHAPYKHBAECT HE3HAHUE
OoJsibIIell YacTH COOTBETCTBYIOILIETO BOMPOCA, JOMYCKaeT OMMOKM B  (HOPMYIHUPOBKE
OIIpEIeTICHNH M TPaBHJI, MCKAXKAIOUIME UX CMBICHI, OECHOPSIOYHO M HEYBEPEHHO H3JIaraeTr
marepuan. OneHka «2» OTMEYaeT TaKue HEAOCTaTKM B IOAIOTOBKE, KOTOPBIE SBIIAIOTCA
CephE3HBIM MPEISATCTBHEM K YCIEITHOMY OBJaICHHIO IMTOCIIEAYIOIINM MaTepPHaIOM.

Kpurtepus oneHnBaHuA pe3yJbTATOB NPAKTHYECKOI0 3aHATHH C PellIeHHeM 3a/1a4

OneHka «omauuyHo» BBICTABISIETCS, €CIM CTYJIEHT MUMEET TyOOKHE 3HAHUA YYEOHOrO
MaTepuana Mo TeMe NPaKTHYECKON paboThl, MOKAa3bIBAET YCBOCHHE B3aHMMOCBS3M OCHOBHBIX
MOHSITHIA, UCTIOJB3YEMBIX B PabOTe, CMOT OTBETHTh Ha BCE YTOYHSIOIINE W JOIMOJHUTEIHHBIC
BOIpochl. CTyA€HT JAEMOHCTPUPYET 3HAHUS TEOPETHUECKOrO M IMPAKTUYECKOTO MaTepuaia Io
TeME€ MPAKTUYECKON pPabOThI, OMpEAeNseT B3aUMOCBS3M MEXKIY TMOKAa3aTeNsAMH 3a1adyd, JaéT
MPaBUJIBHBIN QITOPUTM PEILICHUS, ONPEAENSIeT MEXAUCIHUIUIMHAPHBIE CBSI3U IO YCJIOBHIO
3aaHus.

OneHka «xopouio» BBICTABISETCS, €CIH CTYJIEHT MOoKa3al 3HaHHE y4eOHOro martepuana,
YCBOWJI OCHOBHYIO JINTEPATYPY, CMOT OTBETUTH MIOYTH MOJIHO HA BCE 3aIaHHBIE JOMOJHUTEIbHBIE
U YTOUHsIOMME BONpochl. CTyAEHT AEMOHCTPUPYET 3HAHUS TEOPETUUYECKOTO U MPAKTUYECKOTO
Marepuaia Mo TeMe NPAKTUYECKON padoThl, MOMycKash HE3HAYUTEIbHbIE HETOYHOCTU TMpU
pELIEHUH 3aJa4, UMEsl HEMOJHOE MOHUMAaHUE MEXIUCLUUIUIMHAPHBIX CBA3EH IIPU IPABUIBHOM
BBIOOpE AIrOpUTMa PEIICHUS 3a/1aHHS.

OueHka «y0oe1emeopumesibHoy BbICTaBISETCS, €CIIA CTYICHT B LIEJIOM OCBOMJI MaTepuail
MPaKTUYECKON pabOThI, OTBETHJI HE HA BCE YTOUHSIONINE U JOMOJHUTEIbHBIE BONPOCHL. CTyIeHT
3aTPYIHSIETCS C IPAaBUIBHOM OLIEHKOM MPEMIOKEHHOW 3aJaud, JAAa€T HEINOJHBIA OTBET,
TpeOYIOMMI HABOJANIMX BOIMPOCOB TMPENOAaBaTelis, BHIOOP alropuTMa pEIICHUs 3aJauu
BO3MOXEH IIPU HABOJSIIMX BOMPOCAX MPENOAABATEIS.

OneHka «Hey006nemeopumenvHo» BBICTABISICTCS  CTYJIEHTY, €CIH OH HMEET
CYIIIECTBEHHBIE TPOOENbl B 3HAHHUSIX OCHOBHOTO Y4eOHOTO Marepuaia MpakTHYeCKOW padoThl,
KOTOPBIN MOJIHOCTBIO HE PACKPBUI COJIEPKAHUE BOMPOCOB, HE CMOT OTBETHTh Ha YTOUHSIOIINE U
JOTIOTHUTEIbHBIE BOMPOCHl. CTYICHT 1aéT HEBEPHYIO OIIEHKY CUTYallUU, HETIPaBUJIHHO BBIOUPAET
AJTOPUTM JICUCTBHIA.

Kpurtepun oneHuBanus pe3yabTaToB ObICTPOIO MHCHMEHHOI0 ONPOca («OJHI-0IIPOC»):
Kaxxmomy cTymeHTy BbIAaeTCsl CBOM COOCTBEHHBIM, Y3KO C(HOPMYIMPOBAHHBIA BOIIPOC.
OTBer AOKEH OBITh YETKHMM M KpPaTKUM, COJEpXKalldM BCE OCHOBHBIE XapaKTEPUCTUKU
OTHMCHIBAEMOT0 MOHATHUS, MHCTUTYTA, KATETOPHH.
IlIxana oneHUBaHUA:
«Omauunoy - BONPOC PACKPHIT MOJIHOCTHIO, TOYHO OOO3HAUYEHBl OCHOBHBIE MOHATHS U
XapaKTEpUCTHKU 110 TEME.
«Xopouwo» - BONpOC pacKphIT, OJTHAKO HET MOJIHOTO OMUCAHUS BCEX HEOOXOIUMBIX 3JIEMEHTOB.
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«Yooenemeopumenvnoy - BONpoc pacKpbIT HE MOIHO, IPUCYTCTBYIOT TPyObIE OIIMOKH, OJHAKO
€CTh HEKOTOPOE OHMMAaHHE PACKPBIBAEMBIX TOHSATHH.
«Heyooenemeopumenvho» - OTBET Ha BOIIPOC OTCYTCTBYET HJIU B L[EJIOM HE BEPEH.

Kpurepuu onleHuBaHusI pe3yJIbTaTOB KOHTPOJIBHBIX PadoT

O1neHKa «omauuHO» BBICTABISICTCS, €CIIM CTYISHT BBIMOJHWI paboTy 0e3 ommOoK U
HEJI0YETOB, JIOMYCTHII HEe O0JIee OJJHOTO HEeJI0YeTa.

O1eHKa «X0pouioy», €Cu CTYJICHT BBITIOJTHIII Pa0OTY MOJHOCTHIO, HO JIOMTYCTHII B HEH He
Oosee ogHON HETpyOOii OMIMOKH U OJTHOTO HEJI0UeTa, UK He 0oJiee IBYX HEJJOUETOB.

OneHKa «yoosiemeopumenbHo», €CIH CTYICHT NPAaBUIBHO BBHINOJHWI HE MEHEe
MOJIOBUHBI pabOTHI WITH JAOMYCTHII HE OoJiee IBYX TPyObIX OMIMOOK, WM He 0oJiee 0JTHOM Tpy0oit
Y OJTHOM HEerpyOoii OIMOKH U OJJHOTO HEeJI0UeTa, HIIA He 0oJiee ABYX-TPeX HErpyObIX OMMOOK, MITH
OJTHOW HerpyOoi OMIMOKH M TPeX HEI0YETOB, WIM MPH OTCYTCTBHU OIIMOOK, HO MPH HAJTUYUHU
YeThIpEX-TISTH HEJA0YETOB, TUI0XO0 3HAET TEKCT POU3BEICHUS, IOMYCKAeT UCKaKEeHUE (DaKTOB.

OreHKa «Hey0061emeopumenbHoy, €CI CTyJSHT JOMYCTUI YUCIIO OIUOOK U HEJIOUETOB,
IPEBOCXOISAIIIEE HOPMY, IIPH KOTOPOI MOXKET OBITh BBICTABJICHA OIICHKA «3%», HITH €CITU TPABUIHHO
BBITOJIHWJI MEHEE MTOJIOBUHBI PaOOTHI.

Kpurtepuu oneHnBanus J1adopaTopHbIX padoT

«5» (OTJIIMYHO, 3aYTEHO): BBINOJIHEHBI BCE 3aJaHUs JJa0OPaTOPHOU pabOThI, CTYIEHT YETKO
u 0e3 ommOOK OTBETHII Ha BCE KOHTPOJIBHBIE BOIPOCHI.

«4» (XopollI0, 3auTEHO): BBINOJIHEHBbl BCE 3aJaHus J1aOOpaTOPHOH paloThl; CTYAEHT
OTBETHJI HA BCE KOHTPOJIHHBIE BOMIPOCHI C 3aMEYAHUSMHU.

«3» (yIOBIETBOPUTEIBHO, 3aUTEHO): BBIIIOJHEHBI BCE 3aJaHMsl JabopaTOpHOM paboOThl ¢
3aMEYaHUSIMU; CTYICHT OTBETUJI Ha BCE KOHTPOJIbHBIE BOIIPOCHI C 3aMEUAHHSIMH.

«2» (He 3a4TeHO): CTYIEHT HE BBINOJHWUI WM BBIIOJHWI HENPaBUIbHO 3a/aHUS
1a00paTOpHOI pabOTHI; CTYIEHT OTBETHJI Ha KOHTPOJIbHBIE BOIIPOCHI C OIIMOKAaMU MIIM HE OTBETHUII
Ha KOHTPOJIbHBIE BOTIPOCHI.

OneHouHble cpencTBa Uil HMHBAJIMIOB W JIMI C OTPAHUYEHHBIMH BO3MOKHOCTSAMHU
3JI0pOBBsI BRIOUPAIOTCS C YI€TOM UX WHAMBHUIYATBHBIX TICUXO()HU3UYECKIX OCOOCHHOCTEH.

— IpY He0OXOMMOCTH UHBAIM/IAM M JIUL[AM C OTPaHUYE€HHBIMU BO3MOKHOCTSIMH 37I0POBbS
NPEIOCTABIISIETCS TOTIOIHUTEFHOE BPEMSs JIJIs TIOATOTOBKM OTBETA HA 3a4eTe;

— IIpU MPOBEJICHUH MPOLEAYPHI OLICHUBAHUS PE3yJIbTaTOB 00yUEHHs] HHBAJINIOB U JIUIL C
OTPaHUYCHHBIMH BO3MOXXHOCTSIMH 3/I0POBBSI TIPETYCMATPUBAETCS MCIIOIb30BaHUE TEXHHUYECKHX
CpEeACTB, HEOOXOIUMBIX UM B CBSI3U C UX MHAWBUIAYAIbHBIMUA OCOOEHHOCTSIMH;

— TIpY HEOOXOAUMOCTH JIJIsl O0YHAFOIIUXCS ¢ OTPAHUYCHHBIMHA BO3MOKHOCTSIMH 3710 OBbSI
U MHBAJIUAOB TpOLESypa OLCHUBAHUS PE3yJNbTAaTOB OOyUYeHHsI 10 JAUCHUILUIUHE MOXKET
IIPOBOJUTHCS B HECKOJIBKO ITAIIOB.

ITponienypa ornieHMBaHUs Pe3yJbTaTOB OO0Y4YeHMs WHBAJIUAOB M JIUI[ C OrpPaHUYEHHBIMHU
BO3MOXKHOCTSIMH  3JIOPOBBsSI 10 JTUCHUIUIMHE (MOJIYJIO) TPEeIyCMaTpPUBAET IPEIOCTABIICHHE
uHpopmanuu B (opMmax, aZaNTUPOBAHHBIX K OrPaHMYEHHMSIM HX 370pOBbS U BOCIPHUITHUS
uH(popMauu:

JUist T ¢ HapyIIEHUSIMH 3pEHMSL:

— B MieyaTHOM popme yBeTMUEeHHBIM HIpUPTOM,

— B (hopMe 2IIEKTPOHHOTO TOKYMEHTA.

JInst AL ¢ HapyIeHUs MM CITyXa:

— B I1e4aTHoM (opme,

— B (popMe JIEKTPOHHOTO IOKYMEHTA.

JUnist a1 ¢ HapyIIEHUsIMHM OTIOPHO-/IBUTATEIBHOTO arapaTa:

— B TIeYaTHOM opme,

— B (hopMe 2IIEKTPOHHOTO TOKYMEHTA.

JlaHHBII TIepeYeHbh MOXET OBITh KOHKPETH3HPOBAaH B 3aBHCHMOCTH OT KOHTHHTEHTA
o0yJaromuxcs.
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5 IlepeyeHb y4eOHOM JUTEPATYPHI, HHPOPMALMOHHBIX PeCYypPCOB H T€XHOJIOTHil

5.1 YueOHasi iuTeparypa

1. Tpudponor K.M. ®usnko-xuMHUECKUE MpOIECCH B TexHOcepe: YYeOHUK JUIs
crynentoB By30B / K. U. Tpudonos, B. A. [leBucunos. - M.: UTHOPA-M: ®OPYM, 2007. - 239
c.

2. MatemaTuueckoe MOJEIHUPOBAHUE IKOJIOTHMUECKUX MPOLECCOB PACIPOCTPAHECHHUS
3arpsA3HSIOIMX BEIIECTB: yuyeOHoe mocobue it cTyaeHtoB By3oB / B. A. baGemko, A. B.
[TaBmoBa, O. M. ba6emko, O. B. EBgokumoBa; M-Bo oOpa3oBanus u Hayku Poc. denepanuu;
Kyb6anckwuii roc. yu-T. - Kpacnogap: [Kybanckuii rocynapcrBennsiii yausepcurer], 2009. - 138
c.

3. I'ymepoB, A.M. MaremaTnyeckoe MOJEIMPOBAHNE XHMHUKO-TEXHOJOTHYECKHX
mporeccoB [DneKkTpoHHbIH pecypc]: ydued. mocodue / A.M. I'ymepoB. — DIJIEKTpOH. JaH. —
Cankr-IlerepOypr: Jlanp, 2014. — 176 c. — Pexxum nocryna: https://e.lanbook.com/book/41014

4, benop IL.I. CucremHblil aHanu3 W MOJCIMPOBAHUE OMACHBIX IIPOILIECCOB B
texHochepe [Tekcr]: yuebHoe mocodue mnst cryaeHToB By30B / I1. I'. Benos. - M.: Akagemus,
2003. - 506 c.

o. MemOpansl 1 MeMOpaHHBIE TEXHOJOTHH, o1 pell. A.b. SIpocnasiesa, — M.: Hayka,
2013.-612c.
6. V3nenoBa A.M., Kosanenko A.B., VYprenoB M.X. Maremaruueckoe

MOJIeJIMpOBaHUE MEMOpPaHHBIX IMpoleccoB ¢ ucmnosb3oBanueM Comsol Multiphysics: YueOnoe
nocobue. — Kapauaesck: KUI'Y, 2012. — 182 c.

1. KoBasienko, A.B. MaremaTudyeckoe MoJeaupoBaHue (U3UKO-XUMHUYECKUX
nporieccoB B cpene Comsol Multiphysics 5.2 [DnekrporHbIi pecypc]: yae6HOe ocoome / A.B.
KoBanenko, A.M. ¥Y3nenosa, M.X. Yprenos, B.B. Hukonenko. — DnektpoH. naH. — CaHKT-

[MerepOypr: Jlanp, 2017. — 228 ¢. — Pexum gocrymna: https://e.lanbook.com/book/93695.

5.2 Ilepuoguyeckasi iureparypa
1. Basel nannsix kommnanun «Mct Beroy» http://dlib.eastview.com
2. OnekrponHas oubmmoreka GREBENNIKON.RU https://grebennikon.ru/

5.3 HHTepHeT-pecypchl, B TOM YHCJIe COBpeMeHHbIe NMpodeccHOHATbHBbIE 0a3bl
AAHHBIX U HHGOPMALMOHHBbIE CIIPABOYHbIE CHCTEMBI

DJ1eKTPOHHO-0ubIM0oTeuHbIe cucTeMbl (IBC):

1. DBC «OPAUT» https://urait.ru/

2. DBC «YHUBEPCUTETCKA S BUBJINMOTEKA OHJIAMH» www.biblioclub.ru

3. DBC «BOOK.ru» https://www.book.ru

4. OBC «ZNANIUM.COM» www.znanium.com

5. DBC «JIAHb» https://e.lanbook.com

Ipodeccuonaibubie 6a3bl JAHHBIX:

1. Scopus http://www.scopus.com/

2. ScienceDirect https://www.sciencedirect.com/

3. XKypuansr uzgarenscrea Wiley https://onlinelibrary.wiley.com/

4. Hayunas snexrponnas 6udiauoreka (HIb) hitp://www.elibrary.ru/

5. [TonHOTEKCTOBBIC apXMBBI ~ BEAYIIMX 3alaJHbIX HAYYHBIX O KypHaJOB Ha
Poccuiickoii mardopme Hayunsix xypHaasoB HOMKOH http://archive.neicon.ru

6. HanmonaneHas >nekTpoHHas OMOIMOTEKa (JOCTYN K DJIEKTPOHHON Oubmmoreke
nuccepranuii Poceuiickoit rocynapcrsenHoit ouodnuoreku (PI'B) https://rusneb.ru/

7. baza nmannbix CSD KeMmOpumKCKOro meHTpa KpUCTALUIOrpaUyuecKuX JaHHbBIX
(CCDC) https://www.ccdc.cam.ac.uk/structures/

8. Springer Journals: https://link.springer.com/

9. Springer Journals Archive: https://link.springer.com/

10. Nature Journals: https://www.nature.com/
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https://www.sciencedirect.com/
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http://www.elibrary.ru/
http://www.elibrary.ru/
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https://www.ccdc.cam.ac.uk/structures/
https://www.ccdc.cam.ac.uk/structures/
https://link.springer.com/
https://link.springer.com/
https://www.nature.com/siteindex/index.html

11. Springer Nature Protocols and Methods:
https://experiments.springernature.com/sources/springer-protocols

12. Springer Materials: http://materials.springer.com/

13. Nano Database: https://nano.nature.com/

14. Springer eBooks (i.e. 2020 eBook collections): https://link.springer.com/

15. "Jlekropuym TB" http://www.lektorium.tv/

16. YuuBepcurerckas uadopmarmonnas cuctema POCCHUS http://uisrussia.msu.ru

NudopmannoHHble CIPABOYHbIE CHCTEMbI:
KoncynbranT [lntoc - cipaBoyHasi mpaBoBasi cucteMa (JOCTYII IO JIOKAJTbHOM CeTH C
KOMIThIOTEPOB OUOIMOTEKH ).

Pecypcsl cB0GOAHOTO T0CTYNA:

1. Ku6epJlenunka http://cyberleninka.ru/;

2. AMepHKaHCKas maTeHTHas 0a3a gaHHbIx http://www.uspto.gov/patft/

3. MuHHCTEpCTBO HAyKW U BhIcIIero oOpa3oBaHus Poccuiickoit ®enepamuu
https://www.minobrnauki.gov.ru/;

4, ®denepanbHblil mopran "Poccuiickoe oopazosanue” hitp://www.edu.ru/;

5. Wndopmanmonnas cucrema "EnmHoe OKHO JocTynma K 00pa3oBaTelbHBIM
pecypcam" http://window.edu.ru/;

6. Enunas komnekinuss 1udpoBbiXx 00pa3oBarelbHBIX pecypcoB http://school-
collection.edu.ru/ .

7. City»x0a TeMaTHYeCKHX TOJIKOBBIX ciioBapei http://www.glossary.ru/;

8. CnoBapu u sHnMKIONe MK http://dic.academic.ru/;

9. O6pa3oBarenbHbIi mopran "Yueba" http://www.ucheba.com/;

10. 3akonompoekt "O6 obpazoBanuu B Poccuiickoii @enepanun'. Bonpocs! U 0TBETHI

http://xn--273--84d1f.xn--plai/voprosy i otvety

CoOcTBeHHBIC 3JJIeKTPOHHbIC oOOpa3oBaTe/ibHble M HMH(OPMAIMOHHbIEC Pecypchl

KyoI'Y:

1. ONEeKTPOHHBIN Karajor Hayunoii 6ubnuorexku Kyol'y
http://megapro.kubsu.ru/MegaPro/Web

2. OneKTpoHHas oubnuoreka TPYIOB YUEHBIX KyoI'y
http://megapro.kubsu.ru/MegaPro/UserEntry?Action=ToDb&idb=6

3. Cpena MoayJIbHOTO TUHAMUYecKkoro ooyuenus http://moodle.kubsu.ru

4. ba3a y4eOHBIX IUIaHOB, Yy4€OHO-METOJMYECKUX KOMILJIEKCOB, MyOIMKaluid Hu
koH(pepenmmii http://infoneeds.kubsu.ru/

5. bubnunoreka wuHOpManMOHHBIX pecypcoB  Kadeapsl  MHGOPMALMOHHBIX
oOpazoBartenbHBIX TeXHOMOTH http://mschool.kubsu.ru;

6. OnekTpoHHbIN apxuB nokymMenToB KyoI'Y _http://docspace.kubsu.ru/

7. DneKTpoHHbIe 00pa3zoBaTeIbHbIE pecypchl Kadeapbl HHPOPMAIIMOHHBIX CUCTEM U

TexHoJyioruil B oopazoBanuu Kyol'Y u nayuno-meroandeckoro xxyprana "[IIKOJIBHBIE T'OAbI"
http://icdau.kubsu.ru/

6 MeToauyeckne yKazaHus 1Jis1 00y4arOIMXCHA 10 OCBOCHHIO JUCHUIIMHBI (MOTYJIA)

VYcmenHoe OCBOEHWE AUCIUIUIMHBI TPEANOaraeT akTUBHOE, TBOPYECKOE YJacTHE
CTYJEHTA MyTeM IJIAHOMEPHOM, TOBCETHEBHOM paOOTHI.

O01mme pekoMeHIALUM

N3ydyeHne AUCUMILTUHBI CIEAyeT HAYMHATH C MPOpaboTKu pabodelt mporpaMmsbl, 0coboe
BHUMaHUE, YACISIS ENISIM | 3a7[a4aM, CTPYKTYpe U COJIEPKAHUIO Kypca.

Pabota ¢ KOHCTIEKTOM JIEKITUH.

[IpocMoTpuTE KOHCIIEKT Cpa3y MOCIe 3aHATHNA, OTMEThTE MaTepHal KOHCIEKTA JICKITUH,
KOTOPbI BBI3BIBACT 3aTpyIHEHHs] [ TnoHuMaHus. llombiTaliTech HaWTH OTBETHI Ha
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3aTPYAHUTEIBHBIE BOTIPOCHI, UCTIONB3Ys PEKOMEHIyeMYI0 JuTeparypy. Eciu caMmocTosTenbHO He
yIaJIOCh pa3o0paTbcsi B Marepuaie, cPopMymupyHTe BOMPOCH W OOpAaTUTECh 3a MOMOIIBIO K
IPENoIaBaTel0 Ha KOHCYJIbTAlMU WK Omkaimei iekuuu. PerymsipHo oTBoauTe Bpemst Ais
IOBTOPEHUs] IPOHAEHHOIO Marepuana, MpOBepss CBOUM 3HAHMS, YMEHHS W HAaBBIKU 110
KOHTPOJIbHBIM BOIIPOCAM.

Jlekuuu SIBJISIOTCS OJIHUM U3 OCHOBHBIX METOJIOB OOY4YEHMs MO TUCLMIUIMHE, KOTOpbIe
JIOJKHBI pelIaTh CIAEAYIOLIUE 3a0a4u:

- U3JI0KUTh BaKHEHIIMI MaTepuana ImporpamMMbl Kypca, OCBEIIAIOLINI OCHOBHBIE
MOMEHTHI;

- pa3BUTh y CTYAEHTOB MOTPEOHOCTh K CAMOCTOSTEIbHON paboTe HajJ yuyeOHOH u
HAay4YHOU JIUTEpaTypOu.

C 1enbro KOHTPOJIS U OATOTOBKY CTYAECHTOB K H3YUEHHIO HOBOM TEMbI BHaYaje KaxJ0Iro
3aHATHS [IPENoaBaTesieM MPOBOAUTCS MHIMBUAYAIbHBIA WM (POHTAIBHBIM YCTHBIA OIIPOC 1O
BBITIOJIHEHHBIM 33JaHHUAM TpeabInyme TeMbl. Kpurepun OneHKH: — NpaBUIBHOCTh OTBETa IO
COJICPKAHUIO 3aJJaHNs (YUMTHIBAETCS KOJMYECTBO U XapaKTep OLINOOK IIPU OTBETE);

— MOJTHOTA M TIIyOMHA OTBETa (YUYUTHIBACTCS KOJUYECTBO YCBOCHHBIX (DaKTOB, MOHATUN U
T.IL);

— CO3HATEJIbHOCTh OTBETA (YUYUTHIBAETCS IOHUMAHUE U3JIaraéMoro Marepuaia);

— JIOTMKa W3J0OXKEeHMs Mmarepuana (YYUTHIBAETCS YMEHHE CTPOUTh LEJIOCTHBIMH,
1oCJIeI0BaTENbHBIN paccKa3, PAaMOTHO I10JIb30BAThCA CIIEUATbHON TEPMUHOJIOTHEN);

— PALMOHAJIBHOCTb MCIIOJI30BAaHHBIX NPUEMOB U CIIOCOOOB pEIIEHUs] MOCTaBIEHHON
y4eOHOI 3a1a4M (YIUTBHIBACTCS] yMEHHE HCIIOJIb30BaTh HANOO0JIee MporpeccuBHbIe U 3(hpeKTHBHBIE
CIIOCOOBI IOCTUKEHUS 1SN ),

— CBOEBPEMEHHOCTh M A(PPEKTUBHOCTh HCIOIB30BAHUS HATJSAHBIX TOCOOMH H
TEXHUYECKUX CPEJCTB IIPU OTBETE (YUUTHIBAETCS IPAMOTHO U € MOJIb30M PUMEHATh HarISAHOCTD
U JIEMOHCTPAIIMOHHBIN OIBIT TIPU YCTHOM OTBETE);

— UCII0JIb30BaHME JOIOJIHUTEIBHOI0 MaTepuaia (00s3aTenbHOe YCI0BHE);

— PaLMOHAIBHOCTh MCHOJIb30BAaHUSI BPEMEHM, OTBEIECHHOIO Ha 3ajaHue (He ogo0psercs
3aTSHYTOCTb BBIMOJIHEHUS 3aJlaHMsl, YCTHOI'O OTBETAa BO BPEMEHHM, C YUETOM HHJUBUIYaJIbHBIX
0COOEHHOCTEH CTY/IEHTOB).

Pa3BepHyTBIIf OTBET CTyJAEHTa MIOJDKEH MpPEICTaBlIATh COOOM CBSI3aHHOE, JIOTHMUYECKU
MOCJIeIOBAaTENbHOE COOOIIEHNE Ha 3aJaHHYI0 TEMY, IMOKa3blBaThb €ro YMEHUE IMPUMEHSTh
OTpeieNIeHus, IPaBuiia B KOHKPETHBIX CIIydasX.

MeTtoauyeckue peKoOMeHAALMHU AJIsl NOATOTOBKHM K KOHTPOJILHBIM pa0oTamM U HANMCAHUS
KOHTPOJIbHBIX PadoT

[Ipy moaroroBke K KOHTPOJIbHOM pPabOTe M UTOrOBOMY TECTUPOBAHHUIO HEOOXOAMMO
BHUMATEJIbHO IPOYUTATh COCTABJICHHBIE paHEe KOHCMEKTHI JIEKIHH, MPOCMOTPETh MOPSI0K
BBIMIOJTHEHUS JTAOOPaTOpPHBIX pabOT M OCHOBHBIE TOJY4YEHHBIE B XOJ€ JIaOOpaTOPHBIX padoT
BbIBOJbI. OTBETUTh HA KOHTPOJBHBIE BONPOCHL. (CBEPUTH CIIMCOK BOIPOCOB C HMEIOLIEHCS
uHpopmanuert. Henocraronyro nHopmanmio HEOOXOAMMO HaWTH B ydeOHMKax (y4eOHBIX
ocoOusX) WIN B IPYTUX UCTOYHHUKAX MH(DOPMAIIUH.

KonTponbHast paboTa mpoBOIUTCS B MTUCbMEHHOM (opMe.

KontponbHble paboThl OOBIYHO COJEPKAT HECKOJIBKO BOMPOCOB UM HMMEIOT HECKOJIBKO
BapraHToB. CTyneHT nMO0 cam BbIOMpaeT OAMH M3 NPEUIOKEHHBIX BapUaHTOB, JHMOO
Iperno/iaBaTesb 3aKperUisieT 3a KX/ IbIM CTY/I€HTOM OIpeIeIeHHbIH BapUaHT.

MeTtoanyeckue peKOMeHAALNHU AJIsl NOATOTOBKH K OBICTPOMY NMCbMEHHOMY ONPOCY
«0JMI-0mpoCY» M MPOBeeHHs ObICTPOro NUCLMEHHOI0 ONPOCca «OJINI-0NPOCay
BhICTpBIit TUCBMEHHBIN ONPOC «OJIMII-OMPOC)» CIOCOOCTBYET PA3BUTHUIO MBICIUTENHEHOTO
npoliecca, pa3sBUTHIO CIOCOOHOCTH K CHCTEMHOMY MBIIUIEHHUIO M AaHAIIU3Y, @ TAKXKE 3aKPEIUICHUI0
3HAaHUH y BCEX CTYIEHTOB OJHOBPEMEHHO.
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[Tpu mOAroTOBKE K «ONUI-OMIPOCY» MpEnogaBaTelb JODKEH 3apaHee MPUTOTOBUTH CITMCOK
CTYJEHTOB U HAIIUCAaTh CaMbI€ Ba)KHBIC, HO IIPU 3TOM y3KHE U JIOTUYECKHU CBA3aHHBIE BOIPOCHI I10
COOTBETCTBYIOIIIEH TEME.

Kaxnomy CTyaeHTy BblAaeTcsi CBOM COOCTBEHHBIH, Y3KO C(OPMYIMPOBAHHBIA BONPOC.
OTBeT JOJDKCH OBITH YETKHM H KpaTKuM, COACpKAIIHUM BCC OCHOBHBLIC XapaKTCPUCTUKH
OIMCHIBAEMOTO ITOHATHS.

MeTtoanyeckue peKOMeHAAUMH JIsl IPOBeJeHUs 3a4eTa

CryneHTtbl 00s3aHBI CIaTh 3a4eT B COOTBETCTBUHU C PACIHUCAHUEM M yYEOHBIM IIAHOM.
3ayer No JUCLUIUIMHE IpecieAyeT Lelb OLIEHUTh paboTy CTyAeHTa 3a Kypc, IOJIydeHue
TEOPETUYECKUX 3HAHUH, MX MPOYHOCTh, PA3BUTHE TBOPUECKOTO MBIIUICHHUS, MPUOOPETCHHE
HaBBIKOB CaMOCTOATENbHON palbOThl, yMEHHE NPUMEHATH IOJIy4YEHHbIE 3HAHUS Ul pEIICHUs
IIPAKTUYECKUX 3ajau.

dopma mnpoBeleHHsA 3adeTa: YCTHO MJIM IHMCbMEHHO YCTaHABIMBAECTCA peIICHUEM
kadenpsl. Pe3ynbprar cjaun 3auera 3aHOCUTHCS IIPEMOAABATEIEM B 3K3aMEHAIIMOHHYIO BEJOMOCTb
U 3a4ETHYIO KHUXKKY.

B ocBoeHuu nUCHUIUIMHBI MHBAJIUAAMM U JIMIAMH C OFPAaHUYEHHBIMU BO3MOXHOCTSMU
37I0pOBbsi OOJBIIOE 3HAYCHHE HMEET HHAMBUAyallbHas YyueOHas pabora (KOHCYJbTAllUH) —
JIONOJTHUTENIHOE PAa3bsICHEHNE yI4EOHOTO MaTepHaa.

WupuBuyanbHble KOHCYJIBTAllMM IO MpPEIMETY SABIAIOTCS BaXKHBIM  (aKTOPOM,
CHOCOOCTBYIONIMM MHAWBUAYAIN3aUU OOYUEHUS U YCTAHOBJICHUIO BOCIHTATEIHHOTO KOHTAKTA
MEXIy IpernojaBaTesieM M OO0Yy4aloIUMCs WMHBAJIMIOM MM JIMIOM C OrPaHUYEHHBIMU
BO3MOXKHOCTSIMU 3/J0POBbSI.

JlaGopaTtopHasi paGoTa BBINOIHAETCS CTYJIEHTOM B COCTAaBE T'PYIIIbI, MOATPYNIIbI WX
UHAMBUAYaJIbHO. Bce BblUMCIEHUS JKelaTeabHO MPOBOAWUTH BO Bpems 3aHsatus. llpu
HEI0CTaTOYHOM KOJIMYECTBE BPEMEHU UX MOYKHO BBIIIOJHATH B YaChl CAMOCTOATENBbHOM padoThI ¢
00s13aTeNIbHBIM MPEACTaBICHUEM PE3yIbTaTOB MPENOIaBATEN0 Ha MOCIEAYIOIINX 3aHATUAX WU
KOHCYJIbTalIUSIX.

Odopmiienre paboT JOHKHO IPOBOJUTHCA MOCIIE OKOHYaHUS paboThl B ayautopuu. s
MOJTOTOBKH K 3alIUTE OTYETAa CIEAYET MPOaHATU3UPOBATh PE3YIbTAThI, 0000MIUTH PE3yNIbTaThI
UCCIIEIOBaHM B BU/I€ BHIBOJIOB 110 padoTe, MOJArOTOBUTH OTBETHI Ha BoIpockl. [Tocie 3aBepiienus
BBITIOJTHEHMSI TAOOPATOPHBIX pabOT MPOU3BOAUTCS UX 3alllUTA.

7 MaTepuajibHO-TeXHUYeCKOe o0ecrneyeHue 1o JUCHUIINHE (MOIYJII0)

HanmenoBanue creluaabHbIX OCHAIEHHOCTH CIENUATbHBIX [NepeyeHb TUIECH3HOHHOTO

HOMEIICHH HOMEIICHNU OPOrpaMMHOT0 00eCIIeueHusI

VYuebOHbie ayJIMTOPHU it | Mebenb: yuebHas Mebenb Microsoft Windows

MPOBEJCHUSI 3aHATHH JIEeKIIMOHHOTO | TexHHuyecKkue cpecTBa 00yUYeHus: Microsoft Office Professional

THIIA 9KpaH, IPOEKTOP, KOMIBIOTEP Plus

(ayn. 10la, r. KpacHomap, yi. COMSOL Multiphysics

CraBpomnoibckas, 149)

VueGHbie ayIUTOPHU st | Mebens: yueGHas MeGerb Microsoft Windows

MpOBeIeHusI TabOPaTOPHBIX paboT. TexHIYeCKHEe CPeCTBa O0yUCHHS: Microsoft Office Professional

(ayn. 10la, r. KpacHomap, yi. | 3KpaH, IPOEKTOP, KOMIBIOTEP Plus

CrasponoJbckas, 149) O6opynoBaHUE: MEJIOBAs IOCKA COMSOL Multiphysics

Jnis  caMocToATeNbHOW  paboThl  OOy4aromMXCs  MPEayCMOTPEHBI  TOMEIICHHS,
YKOMITIJICKTOBAHHBIC CHGHH&HHSHPOB&HHOﬁ Me6em>}0, OCHAIIICHHBIC KOMHBIOTGpHOfI TEXHUKOU C
BO3MOXKHOCTBIO MOAKITIOUEHUs K ceTu «HTepHeT» U obecredeHrneM JO0CTyIa B AJIEKTPOHHYIO
nH(pOPMaAITMOHHO-00Pa30BaATENHHYIO CPE/ly YHUBEPCHUTETA.
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HanMmeHnoBanue moMenieHui aiist
CaMOCTOSITEILHOH pabOThI

OCHaIICHHOCTh IOMEIICHUH JIst
CaMOCTOSITEILHON paOOTHI

[epeyeHb TUIIEH3UOHHOTO
MIPOrPaMMHOTO OOeCTICUSHUS

00y4JaroImuxcs 00yJaromuxcst
[MomemieHne as caMocTosATEeNbHON | Mebenb: yaeOHas Mebenb WinSvrDCCore ALNG
paboThl oGydarommxcs (quTaibHbii | Komrrekt crieranusuposannoit | LICSAPK MVL 2Lic CoreLic

3an HayuHoti OnOIHOTEKN)

MeOeIn: KOMITBIOTEPHBIE CTOJIBI
ObopynoBanne: KOMIOBIOTEPHAST TEXHUKA
C MOJKIIOYEHHEM K HH(POPMAIMOHHO-
KOMMYHHKAIIHOHHOU ceTn «HTepHeT» U
JOCTYIIOM B 3NIEKTPOHHYIO
nH(pOpPMaMOHHO-00pa30BaTEIbHYIO
cpeny oOpa3oBaTENbHONW OpraHU3alnH,
BeO-KaMepbl, KOMMYHHKAlHOHHOE
obopynoBaHue, o0ecrieunBaroIee
JOCTYl K CETH HHTEPHET (MPOBOIHOE
COEIMHEHNE u OecripoBoTHOE
coenuHenue 1o rexnoaorud Wi-Fi)

EES

Microsoft Office Professional
Plus

KoncynsrantlInoc

TTomemieHue a1 caMOCTOSATEIHLHOMN
pabotel obyuarommxcs (ayn. 329c,
401c, T. Kpacnonap, YL
CraBpomnonbckas, 149)

Meobenb: yauebHas mebenb

Kommnekr CIIeHUaNIU3UPOBAHHON
MeOeIH: KOMITBIOTEPHBIE CTOJIBI
OG6opynoBaHHe: KOMIIBIOTEPHAS TEXHUKA
C TOAKIIOYEHHEM K HH(POPMAIMOHHO-
KOMMYHUKAllMOHHOH ceTu «HTepHET» U
JOCTYIIOM B JNEKTPOHHYIO
nH(pOpPMaMOHHO-00pa30BaTEIbHYIO
cpeay oOpa3oBaTEeIbHON OpraHU3alluy,
BeO-KaMepbl, KOMMYHHKallHOHHOE
obopynoBaHue, obecrieunBaromiee
JOCTYll K CETH HHTEpHEeT (IPOBOAHOE
COCIIMHECHHUE u OecripoBoHOE
coemuHenne mo texuoaoruu Wi-Fi)

Microsoft Office Professional
Plus

Microsoft Windows
CHeLII/IaJ'II/ISI/IPOBaHHOG
nporpaMMHOE  oOecriedeHue
cepun «9KOJIOI» (YIIP3A
«9KOJIOI'», TI/IB-OKOJIOT,
MHBEHTAPU3ALINA,
MATUCTPAJIb-T'OPO/I,
ATII-DKOJIOT, HIAC-
SKOJIOT)

Fenix Server Academy
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