MUHUCTEPCTBO HAYKH U BBICIIETO OBPA3OBAHMS POCCUMCKON ®EJIEPALIUU
dejiepanbHOE TOCYIAPCTBEHHOE OI0DKETHOEC 00pa30oBaTC/IbHOC yUPEKICHUE
BBICIICTO 06pa3013a111/151
«KYBAHCKUN I'OCY IAPCTBEHHBIM YHUBEPCUTET»
(DaK}/JII)T €T XUMHWHU 1 BBICOKUX TeXHOJIOI‘I/Iﬁ

2026 1.

PABOYAS ITPOI'PAMMA JUCHUIIJIMHBI (MOAY JIS)

b1.B./1B.05.02 ®PUBNKO-XUMHNYECKHUE ITPOIECCHI B TEXHOC®EPE

Harnpagienue

nojroroBku/crnenmanbiocts  20.03.01 Texnocdepnas 6ezonacHocts
(K{)() U Haumeoeanue Hanpasaenusl l?()é)[’()lll()(}‘l\'ll 'C'I?Cl/l!({;’[bl{O'Cllllvl/‘

Hanpasnennocts (1poduis) /

crenmain3alms I Ipombriiennas 6€3011aCHOCTb ¥ OXpaHa Tpy/ia

(naumenosanue nanpagneinocmu (npoghuisjcneyuaiuzayuu)

dopma o0yucHuUs OYHast

(()‘HI(IH. OUNO-3A0YNAS, 3A0YHAS)

Kpaimdukanus ‘Oakanasp

Kpacuomap 2026
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1 Lenn u 3aga4n U3y4eHus1 AUCHHUILIMHBI (MOLYJI51)

1.1 eab ocBoOeHHUS AUCHUIIMHBI (OPMHPOBAHHE Yy CTYJACHTOB 3HAHUU O (DU3UKO-
XUMHUYECKMX OCHOBAX IMPUPOJHBIX IPOLECCOB, N3YYEHUH OCHOBHBIX BBIPAKAIOIIUX YPABHEHUN U
MOJTy4Y€HHE HaBBIKOB PELICHUS 3a/1a4 IPOTrHO3UPOBAHUS M10I00HBIX MPOIIECCOB.

1.2 3apaum JUCHUIINHBI

1. JlaTe npencTaBiieHHE O METOJaxX UCCIIEI0BaHUs IPUPOIHBIX 3aKOHOB.

2. CdopmupoBats 3HaHHS 00 OCHOBHBIX 3aKOHAX W BBIPAXKAIOLINX YpPAaBHEHUSAX B
00J1aCTH MOJICJIMPOBAHUS SIBJICHUI IEPEHOCA, C LEJIbI0 IPOTHO3UPOBAHUS PA3IUUHBIX IPUPOIHBIX
HPOLIECCOB.

3. OO0y4HTh HEKOTOPBHIM OCHOBHBIM MOAX0JIaM K MOJICJIMPOBAHUIO U IPUBUTH HABBIKU
pelIeH s 3a/1a4 M0 MPOTHO3UPOBAHHUIO (PH3UKO-XMMHYECKHX MPOIIECCOB.
4. [IpuBUTE MpakTHUECKHE HABBIKM PAOOTHI C KOMIBIOTEPHBIMH MPOrpaMMaMu JUist

TUITMYHBIX (bI/ISI/IKO'XI/IMI/I‘leCKI/IX pacdycToB.

1.3 MecTo tucuMIuIMHbI (MOAYJIsI) B CTPYKTYpe 00pa3oBaTeibHOIi MPorpaMMbl

HucummuimHa  «®U3UKO-XMMUYECKHE TIPOLIeCChl B TEXHOCEpe» OTHOCHUTCS K
JTUCIIMIUIMHAM TIO BBIOOPY YacTh, (OPMHUPYEMOH YyIacCTHUKAMH OOpa30BaTEIbHBIX OTHOIICHHH,
bnoka 1. Aucturumast (Moaynun) yaeOHoro miana. B coorBeTcTBHE ¢ pabounM y4eOHBIM IIJITAHOM
JTUCIUIUINHA u3ydaeTcs Ha 4 Kypce 1o ouyHoi ¢opme oOydeHus. Bua mpomexyTouHoi
aTTecTalliu: 3a4eT.

W3ydeHnto MUCHMILTUHBI JOJKHO MPEALIECTBOBATh M3YYCHHE TaKUX AUCIUIUIAH, Kak
«Teopust ropenust u B3pbiBa» U «CHUCTEMBI 3aIUTH THAPOCchepsl u utocheps. ducuummaa
ABIISIETCS TPEIIECTBYIOUICH NMpU M3ydyeHMH IuciuIuiH: «Pecypco- m sHeprocOeperaromiye
MIPOMBIILICHHBIE TEXHOJIOTHIY, « Y IIPaBJIeHUE TEXHOCPEPHOIT 0€30MaCHOCTHION.

1.4 IlepeyeHp NMUIAaHMPYEMbIX pe3yJbTATOB O00y4YeHHMs IO JAMCHMILIMHE (MOIYJIO),
COOTHECEHHBIX C IVIAHUPYEMBIMH Pe3yJIbTaTaMH OCBOCHHS 00pa30BaTe/IbHOH IIPOrPaMMBbI

N3yuenune paHHOW y4eOHOW JUCHMIUIMHBI HAMpaBiIeHO HAa (OPMHUPOBAHHE Y
00yJaronuxcs CISAYIONUX KOMITETSHITUI

KOI[ 1 HAMMCHOBAHUE MHAUKATOPA JOCTHIKCHUA

PeSyHLTaTH 06y‘{eHI/IH 110 AUCHMUIIIIUHE
KOMIICTCHIINH

IMK-3 CnocodeH MCnoab30BaTh NPO(decCHOHAIbLHOE NMPOrpaMMHoOe odecnedeHue 1Jas coopa, o0padoTKu U
nepenaun uHGpopManMM W CcOBpeMeHHbIE CPEICTBA BbIMMCIUTEIbLHOH TeXHUKH M HHE(OPMAUUOHHO-
KOMMYHHKAIIMOHHbIE TEXHOJIOTHH /LISl MATEMATHY€CKOI0 MO/IeJIMPOBaHHUsI NIPOLIECCOB B TexHOc(hepe

WIIK-3.1.  Ucmome3yer  mpodeccroHanbHOE | 3HACT Mpo(ecCHOHATbHOE MPOrpaMMHOE OOECIICUeHHE IS
mporpaMMHOe — obOecredeHme I cOopa, | cOopa, o00paboTkM ©W mepenadd  MHPOPMAIUH, W
00paboTku u  mepenayn  UH(POPMAIMM W | COBPEMEHHBIC CPEJCTBA BBIYUCIUTCIBHON TEXHUKH U

COBpEMEHHbIE cpelcTBa BBIYUCIUTEIBHON | MH(POPMAIMOHHO-KOMMYHHKAIIMOHHBIC TEXHOJOTHU VIS
TEXHUKH ¥ UHPOPM AITMOHHO -KOMMYHHUKAIIMOHHBIE | MaTeMaTH4YeCKOTro MOJIETTUPOBaHUS, OCHOBHEBIE
TEXHOJIOTUH JUISt MATEeMAaTHYECKOrO | MPOrPaMMHBIC CPEJICTBA JUTS OMUCAHUS (PU3UKO-XUMHYECKIX
MOJISTUPOBAHNUS IPOIIECCOB B TeXHOC(hepe MpOIECCOB B TexHocdepe, pasIudHble HCTOYHUKH

undopmanu Il peuieHus  3amad B o0nacTtu
MOJICTUPOBaHUs.  (HU3UKO-XUMUYECKUX  MHPOLIECCOB B
TexHOC]epe, OCHOBHBIEC 3aKOHBI U BBIPAKAIOIIHE YPABHEHUS
B obnactu MOJEIUPOBAHUS (DUBUKO-XMMHY €CKUX
NPOLIECCOB,  YHCJIEHHBIE  METOABI;  BBIYUCIHMTEIBHYIO
TEXHUKY; TMPHUKIAJHBIE MPOrPaMMbl MOJIH30BATENHCKOTO
Ha3HAYEHMs; CIICIMAITN3UPOBAHHBIC IPOIPAMMBbI

YMeer  OCYyIIECTBISTH MOUCK U UCII0JIb30BATh
npodeccuoHaTbHOE TIPOrpaMMHOe obecrieueHue it coopa,
00paboTkn u mepemadn HHOOPMAIMHA, U COBPEMEHHEIC
CPEICTBAa BBIYMCIUTEIBHOW TEXHUKA U HHGOPMAIIMOHHO-
KOMMYHHUKAIIMOHHBIC TEXHOJIOTMM JUIA MaTreéMaTU4€CKOro
MOJICIIMPOBAHUsI MPOIIECCOB B TeXHOC(eEpe, MPOEKTUPOBATh




KOZ[ 1 HAMMCHOBAHUEC MHANKATOPA JOCTUKCHUA
KOMIICTCHIIU N

PeSyJ’IBTaTBI 06yqu1/1${ IO AUCHMIIIIUHE

MAaTEMATUYECCKYIO MOICI/Ib;, UCIOJIb30BATh MaTeMaTH4eCKHi
arnmapar i pCIiiCHuA 3aga9u

nepeaaun  UHPOPMALUU
BBIYKUCIUTEIHLHON

MOJECIINPOBaHUA

MaTeMaTHu4ICCKUX

3a/1a4,

nu COBPECMECHHBIC
TEXHUKH u

B TexHochepe,

MCTO JaMU

Brnanmeer, BHempsieT W pas3padaTeiBaeT MpodecCHOHATHHOE
nmporpaMMHOe oOecrieueHne st cOopa, o0paboTKH |
cpescTBa
UHPOPMAITHOHHO-
KOMMYHUKAIIMOHHBIC TEXHOJOTMU ISl MaTeMaTHYECKOro
MPOLIECCOB
HaBBIKaAMH CO3JaHUs MAaTEMaTH4YCCKHUX MO)IeJ'Ieﬁ, peuICHUst
TTOCTPOCHHUS
MaTreéMaTU4Y€CCKux MO,Z[CHeﬁ TUIIOBBIX 3aJda4 B O6ﬂaCTH
(hMBHKO-XMMHY ECKUX TPOIIECCOB B TEXHOCHEPE

BJI1agccT

2. CTpyKTYypa M cofep KaHue I1 CHHMIIIMHbI

2.1 Pacnpenenenue TpyA0éMKOCTH JUCHMILIMHBI 110 BUAaM padoT

OO0uiast Tpy10EMKOCTh TUCHHUIUTUHBI cocTaBisieT 3 3adeTHbIX enunul] (108 gacoB), ux

pacnupeaciICHUC 110 BUIaM pa60T MMpEACTaBJICHO B Ta6n1/1ue.

Bis! pador Bcero ®dopma 00ydeHus
4acoB OYHas
7 cemecTp
(Jacer)

KoHTakTHasi padoTa, B TOM YHCIe€: 12,2 12,2
AynuTopHBIe 3aHATHS (BCEro): 68 68
3aHATHS JCKIIMOHHOTO THIA 34 34
71a00paTOpHBIE 3aHATHS 34 34
HWHast koHTaKTHAas padora:
KonTpomns camoctositensHOH padoTs! (KCP) 4 4
IIpomexkyrounas arrecranus (UKP) 0,2 0,2
CamocrosiTeIbHas padoTa, B TOM YHCJIE: 35,8 35,8
Peurenue 3amau 10 10
CamocTrosiTenbHOE HW3Y4YEeHHE pa3/elioB, CaMOIOATOTOBKA (ImpopabdoTka |
MOBTOPEHHE JICKIIMOHHOIO0 MaTephajla W Marepuaia y4eOHHKOB M y4eOHBIX 10,8 10,8
OCOOMi, MOATOTOBKA K JTA00PATOPHBIM 3aHATHAM, KOJUIOKBUYMaM H T.JI.)
IloaroroBka K TeKylLIEMY KOHTPOJIIO 15 15
Kontpoias:
[oaroroBka K KOHTPOJIIO - -
Oo0mast Tpya10eMKOCTh Jac. 108 108

B TOM 4YHCJIe KOHTAKTHasi padoTa 12,2 12,2

3a4. el 3 3

2.2 Conep:kanue U CHUNIIHHbI

Pacnpenenenue BuoB yueOHOI pabOThI U UX TPYIOEMKOCTH IO pa3zaeaM JUCIUILTHHEL.
Pasnensl (TeMbl) IUCUUIUIAHBI, U3y4aeMble B 7 cemectpe (ounas ¢popma oOyuenust)

KonmuecTBo yacoB
Bueayaut
Ne HanmMenosanue pa3nenos (TeM) Aymaropuaz opg,;
Bcero pabota

pabora

JI 113 JIP CPC
1 |BHOrcoOXMMHYCCKUE ITUKITBI MAaKPO3JIEMEHTOB 13 4 - 4 5
2 | ®Pu3uKo-XMMHUECKHE IpoLecchl B atMochepe 13 4 - 4 5
3  |DusHKo-XMMHYECKHE MPOIECCH B THApochepe 13 4 - 4 5
4 | Du3NKO-XMMHYECKHE MPOLECCH] B IUTOChEpe 13 4 - 4 5
5 HepaBHoBecHas TepmoanHamuka. YpasHenus OHzarepa u Kegem- 17 6 - 6 5

Kauanbckoro

6 |JIuneitable 3akoHb! IepeHoca Oma, duka, Jlapcu, Dypoe 17 6 - 6 5




Konugectro yacor
A BHeayauT
Ne HaumenoBanwue pa3aenoB (Tem) yTOpHad opHas
Bcero pabora
paboTta
J 113 JIP CPC
7 |MogenupoBaHue MPOIECCOB TIEPEHOCA B HAHOMATepHaIax 17,8 6 - 6 5,8
HUTOI'O no pazoenam oucyuniumol 103,8| 34 - 34 35,8
KoHntponb camocrositensHoit pabotel (KCP) 4 - - - -
IIpomexyrounas arrecranus (MKP) 0,2 - - - -
IloaroroBka K KOHTPOJIIO - - - - -
OO0mas TpyA0eMKOCTh 10 AUCIUTUTHHE 108 - - - -

[Tpumeuanue: JI — nexum, [13 — npaktudeckue 3ansatus / cemunapsl, JIP — naboparopHbie
3ansTus1, CPC — camocrosiTenbHas paboTa CTyJeHTa.

2.3 Conepixanue pa3aesioB (TeM) TUCIHHIIAHBI
2.3.1 3ausATHA JEeKIMOHHOI0 THIIA

Ne HaumenoBanue pazgena Conepxame pasiena (Tems) dopma TeKyIero
(TeMbr) KOHTPOJIS
1 2 3 4
1 |buoreoxumMuuecKkue IHKIIBI| BHOreoXuMIYecKrii KpyroBOpoT aTOMOB. I TOOAIBHBIHN KT KP
MaKpO2JIEMEHTOB yriepoza. [ modansHbI IuKIT a30Ta. [TT00aTBHBIH KT CEpHI.
Teoxummaecknii kI Gochopa. Pois OHOTHI B IO AepKaHIN
rI00aTEHBIX IUKIIOB JIEMCHTOB
2  |Du3MKO-XMMHYECKHE T"a30BB1l cOcTaB, CTPOCHUE U PaJUaLUOHHBIA PEKUM BO
mporieccsl B atMochepe atmocdepsl. [upkymsus atMocdepsl ¥ P OIeCChl
paccesnust. JlucriepcHble cucteMbl B arMocdepe.
ATMOChepHBIi a3p030b. XUMHUS CTPATOC(HEPHOTO 030HA.
W3menenne knnmata 3emin. KucnoTHeIE Ocax AeHHS.
DOTOXMMUYECKHN CMOT
3 | DusuKo-XUMHUYECKHE KucnotHo-ocHOBHOE paBHOBeCHE B IPUPOIHBIX BOAAX. BO
npoleccs B ruspochepe AHTPOIIOTeHHOE 3arpsi3HEHUE IPUPOIHBIX BOJ
4 DUBHKO-XUMHUYECKUE ITouBbl. XuMuUeckuii cocTaB, cBocTBa. @opMBbI ToUBeHHOH | YO
MPOIIECCHI B IUTOC(epe KHCJIOTHOCTH. XMMHUYECKOE 3arpsa3HEHUE IT0YB
5 |HepaBHoBecHas Krnaccuueckas TepMoauHaMUKa U TEPMOAUHAMUKA BO
TEPMOAMHAMHUKA. HEpaBHOBECHBIX MporieccoB. OOOCHOBaHUE YpaBHEHHUH
Vpasuenus On3arepa u Omzarepa. ConpsikeHre sIBICHUH IepeHoca B MeMOpaHHbIX
Kenem-Kavanbckoro CHUCTEMax
6  |JIuHeiHBIC 3aKOHBI PacueT ckopocrelt npocTelinx HepaBHOBECHBIX MIPOLECCOB, | VO
nepeHoca Oma, ®uka, ucnonb3ys 3akonel OMa, ®uka, lapcu, Oyphe KP
Hapcu, @ypbe
7 |MogaenupoBanue npoueccoB |MeMOpaHBbI Kak CIIOKHBIE CEJICKTHBHBIE CUCTEMBI, KP
MepeHoca B HaHOMATepHaliax |MCII0JIb3Y EMbIC IIPH OYUCTKE MPOMBIIUICHHBIX U OBITOBBIX  |P3
CTOKOB, ¥ UX MOJIeTHpOBaHue. M3ydueHue NpuHIUIIOB
paboTH TPOTPAMMHOTO MPOAYKTa: «MHUKpOreTeporeHHas
MOJIEIIbY

2.3.2 3aHAAITHS CEMHHAPCKOro THma (MPaKTHYeCKHe / CeMHHApPCKHE 3aHATHS/
JabopaTopHbie padoThI)
JlaGopaTopHble paboTbI

HaumenoBanue paszgena N dopma Tekyliero
Ne pasi TeMaTuka 3aHATHIT/ pabOT P ym
(Temer) KOHTPOJIS

1 2 3 4
1 |buoreoxmMudeckne IHKIJIBI | BHOreoXuMudYeckre MUKIBI MaKpOIEMEHTOB, r1obanbHb | JIP

MaKpO3J1eMEHTOB LUK yriaepoia, a30Ta, cepbl. ['€OXUMHYECKUI LUK

dbocdopa

2 | OU3MKO-XUMHYECKUE PacueT ckopocTu pactpocTpaHeHus, IpeBpaieHus, JIP

npolecchl B atMocdepe B3aMMOJICHCTBHS BEleCTB B aTMocdepe




3 | Ou3MKO-XUMHUIECKHE Pacuet ckopocTu pacnpocTpaHeHus1, IpeBpalieHus, JIP
npoleccsl B ruspocdepe B3aMMO/ICHCTBHS BElECTB B ruzpocdepe
4 | ®U3NKO-XUMHYECKUE Pacuer ckopocTu pacnpocTpaHeHus1, IpeBpalieHHs, JIP
mpoIieccsl B IuTochepe B3aUMOJICHCTBUS BEIIECTB B IHTOChEpE
5 |HepaBHoBecHast ComnpsikeHne CUI U IOTOKOB, ypaBHeHUs: OH3arepa. JIP
TepMoaMHAMUKa. Y paBHeHuUs | YpaBHeHUs Kenem-Kauansckoro u mpaktiuaeckue
Omnszarepa u Kenem- KO3 (PHUIIUCHTHI ITepeHoca
Kauanbckoro
6 |JIuneiinple 3aKoHHI IepeHOca |PacdeT ckopocT mudQy3uH U IEKTPOMUT PAIIHIOHHOT O JIP
Owma, ®uka, Hapcu, Dypbe  |mepeHoca gepe3 MmeMOpaHbl. Pacder ckopocTu
JIEKTPOANATH3A
7 |Mopgenuposanue nporeccoB |OcBoeHHE MPOrpaMMHOro npoaykra « Mukporereporensas |JIP
MepeHoca B HaHOMaTepHaiax |MoJenby. [I[poBeieHrne pacueToB IEKTPOIPOBOTHOCTH,
koa(uumenta qud Hy3HOHHON MPOHULIAEMOCTH U YU CEI
nepeHoca

Pemenue 3amau (P3), yctabiit onpoc (YO), «omum-onpoc» (BO), koHTponbHas padota
(KP), 3ammra naboparoproii pabotsr (JIP).

[Ipy w3yyeHWH JUCUUIUIMHBI MOTYT TPUMEHSTHCA DJIEKTPOHHOE oOydeHue,
JIMCTAHIIMOHHBIE 00pa3oBaTeIbHbIe TeXHONIOruU B cooTBeTcTBUU ¢ DI'OC BO.

2.3.3 [IpumepHasi TeMaTHKA KYPCOBBIX PadoT (MMPOEKTOB)
KypcoBsie paboThl HE MpeyCMOTPEHBI Y4eOHBIM TIAHOM.

2.4 IlepeyeHb y4eOHO-METOAUYECKOr0 o0ecnedeHnsl I CaMOCTOATEebHON PadoThl
00y4aoIMXCcsl M0 AUCHHUILINHE (MOLYJII0)

ITepeuens yaeOHO-METOAMYECKOTO 00ECTICUSHHS TUCITUILTAHBI 110 BHITIOJTHEHUIO

Ne Bux CPC M
CaMOCTOSITENbHOI paboThI
1 2 3
1 |Pemenue 3amadu Tpudonos K. M. ®uznko-xuMHIecKue MpoIecchl B TeXHOChepe: YIeOHUK st

2 |CamocTrosiTenbHOE crynenToB By30B / K. U. Tpudonos, B. A. Jlesucunos. - M.: UTHOPA-M: ®OPYM,
m3yuenne pazgenos, |2007.-239c.

CaMOIIOATOTOBKA

(mpopaGoTka u MatemaTi4ecKoe MOAEIUPOBaHN e SKOIOTMYESCKHUX MPOLECCOB PACIIPOCTPaHEHHS
3arps3HAIONINX BEHIECTB: yueOHoe mocodne st cTyAeHTOB By30B / B. A. babemiko,

HOBTOpEHHE AB I O M. Ea OB B o g

JEKIOHHOTO . B. IaBnoBa, O. M. babemko, O. B. EBnokumoBa; M-Bo 06pa3oBaHuUs M HAYKH

Poc. ®eneparun; Kybanckuii roc. yH-T. - KpacHonap: [KyOanckuit
rocyaapcTBeHHbIN yHuBepcurer], 2009. - 138 c.

Mertomudeckue yKa3aHusi K CAMOCTOSITEIIbHON paboTe CTYICHTOB.
VY1BepikneHsl kadenpoi pusnueckoit xumun, npotokoa Ne 17 ot 11.05.2017 .

Marepuaina u
Marepuaia yaeOHUKOB
1 y4eOHBIX TIOCOOHiA,
MOJIrOTOBKA K
71a00paTOPHBIM
3aHSITHSIM,
KOJUIOKBHYMaM H T.JI.)
3 |IloaroroBka K
TEKYIIEeMY KOHTPOITO

Metoauueckue peKoOMEH ALY K OpraHu3aly ayAUTOPHON U BHEAYAUTOPHOM
(caMOCTOsITENBHON ) pabOTHI CTYICHTOB: MeTouYeckue ykazanwus / coct. T.I1.
Croposxenko, T.b. [lounnok, A.B., becnianos, H.B. Jlo3a. — Kpacnonap: Ky6anckuii
roc. yu-T, 2018. 89 ¢

Y4eOHO-METOAMYECKUE MATEepUANIBI IS CaMOCTOSITEIbHON pPaboThl OOYyYarOIIUXCS U3
YrCiIa MHBAIM/IOB U JIMII C OTPaHUYECHHBIMHI BO3MOKHOCTSIMU 370poBbsi (OB3) mpenocraBisrorces
B (hopMax, alanTUPOBAHHBIX K OTPAaHUYEHHSIM UX 3JI0POBbS U BOCIIPUATHS HH(POPMAIIIH:

JJist ML ¢ HapyYIICHUSIMU 3PCHUSI:

— B [IeYaTHON (popMe YBETMUECHHBIM HIPUPTOM,

— B (hopMe FIEKTPOHHOTO JOKYMEHTA.

s mun ¢ HapyleHus My Cityxa:

— B IIeYaTHOH (opme,

— B (hopMe AIeKTPOHHOTO JOKYMEHTA.

s mun ¢ HapyeHUs MU OIIOPHO-/IBUTaTEIbHOTO aIllapara:

— B IIeYaTHOU (opme,

— B (hopMe IIIEKTPOHHOTO JIOKYMEHTA.



JlanHbIil mEepeYeHb MOXKET ObITh KOHKPETH3MPOBAH B 3aBHUCUMOCTH OT KOHTHHIEHTa
o0ydJaronuxcs.

3 Oo0pa3oBaTebHble TEXHOJOTHU, NMPUMeHsieMble NPU OCBOEHHH THCHHUIJIHHBI
(MmomyJis)

B xome wu3ydYeHHMSs [AUCUUIUIMHBI TPEIyCMOTPEHO HCIONb30BAHUE  CIEAYIOLINX
00pa3oBaTENbHBIX TEXHOJIOTHI: JICKIIUM, JIA0OpAaTOpHBIC 3aHATHs, MPOOJIIEeMHOE OOydYeHHE,
MOAYyJIbHAadA TCEXHOJIOTUA, IMOAIOTOBKA IMHUCBMCHHBIX AHAJIUTUYCCKHX pa60T, CaMOCTOATCIIbHAsA
paboTa CTyJeHTOB.

KoMneTeHTHOCTHBIH noaxoJ B paMKax IMpernoaaBaHUd AUCHUIIIMHBI PCAIU3YCTCAd B
UCTIOJIb30BAHUU HMHTEPAKTHBHBIX TEXHOJOIMH M aKTHBHBIX METOJOB (IIPOEKTHBIX METOJHK,
MO3rOBOTO IITypMa, pa30opa KOHKPETHBIX CHUTYyalldii, aHaim3a TMeAarorMYecKuX 3ajad,
MeAarorn4eckoro SKCIepUMEHTa, MHBIX (pOpM) B COUETAaHUM C BHEAYAUTOPHOM PabOTOI.

NHpopMalMoOHHbIE  TEXHOJOTHH, TPUMEHAEMbIC TPU H3YYCHUH  JAUCIUTUIAHBI:
HCIIOJIL30BaHUE MH(POPMAIIMOHHBIX pecypcos, JOCTYIIHBIX B MHPOPMAIMOHHO-
TEJIeKOMMYHHKAIIMOHHOM ceTu IHTepHeT.

AnantuBHBIE 00pa30BaTEIbHBIC TEXHOIOTHH, TPUMEHIEMbIE TIPU U3YYCHUN TUCIUTUINHBI
— A JuI € OrrpaHMYCHHBIMU BO3MOXHOCTAMHU 3J0POBbA MNPCAYyCMOTPCHA OpraHU3alnsa
KOHCYJIbTAIIUN C UCTIOIb30BAHUEM DJIEKTPOHHOMN MOYTHI.

B xome wu3ydYeHHMS [JUCHUIUIMHBI TPEIyCMOTPEHO HCIOIh30BAHUE  CIEAYIOLINX
00pa3oBaTEeIbHBIX TEXHOJOTHM: JIEKIMH, Ja0OpaTOpHBIC 3aHATHSA, NPOOJIEMHOE OOy4YeHHE,
MOJIyJIbHASI TEXHOJIOTHS, TIOATOTOBKA TMHCHMEHHBIX AHAIMTHUYECKUX PAa0OT, CaMOCTOSTEIbHAsS
paboTa CTyJCHTOB.

KoMIeTeHTHOCTHBIN TOAXO0 B paMKax MPernojaBaHus JUCIHHUILIMHBI pPeallu3yeTcss B
HCIIOJIb30BAHUU HHTCPAKTHBHBIX TEXHOJOTMHA W aKTHBHBIX METOI0B (HpOGKTHBIX METOJUK,
MO3rOBOTO INTypMa, pa30opa KOHKPETHBIX CHUTyalldil, aHaimm3a TMeAarorTHYecKuX 3ajad,
MEIarOTMYECKOT0 YKCIIEPUMEHTA, HHBIX ()OPM) B COYCTAHUH C BHEAYAUTOPHON pabOTOM.

I/IH(l)OpMaHI/IOHHBIC TEXHOJIOTHUH, MMPUMCHACMBIC npu HU3YyUCHUU AUCILIAIIJIINHBIL.
HCIIOJIL30BaHUE MH(POPMAIIMOHHBIX pecypcos, JOCTYITHBIX B MHPOPMAIMOHHO-
TEJIEKOMMYHHUKAIIMOHHOM cetn VIHTepHeT.

AnanTuBHBIE 00pa3oBaTeIbHBIC TEXHOJIOTUU, TPUMEHSIEMbIE IPU U3YYCHUU TUCIUTLINHBI
— JUIs JUI] C OTPAaHWYCHHBIMH BO3MOXHOCTSIMH 3JI0POBBSI TPEAYCMOTPEHA OpTaHMU3aIUs
KOHCYJIbTAIIUI C MCIIOJIb30BAHUEM DJICKTPOHHOMU MOYTHI.

st dhopmupoBanus npodeccHoHaANbHBIX KOMIIETEHIIM B TPOIECCE OCBOCHHUS Kypca
UCTIONIB3YETCSl TEXHOJIOTHSI MPOo(hecCHOHAIBHO-Pa3BUBAIONICTO 00YyYEHUS, MPelyCMaTpHUBAOIIast
HE TOJBKO TIeperady TEOPETHUYECKOTO Marepuaia, HO M CTUMYJIUPOBAHHUE H Pa3BUTHE
MPOIYKTUBHBIX MO3HABATENbHBIX AEHCTBUI CTYJEHTOB (Ha OCHOBE MCHUXOJIOTO-MeAarorudeckoit
TEOPHUH TIOATAIMTHOTO (POPMUPOBAHUSI YMCTBEHHBIX ACUCTBUI). AKTUBU3AIMNA U HHTCHCU(DUKAIIUT
MO3HABATEJIILHOTO TIpoOIlecca CIOCOOCTBYIOT HCIOJB30BaHUE TIEJaroTHYECKOW HBPUCTHKH,
MOJENUPOBAaHUE MPOOIEMHBIX CUTYAIU, MyJIbTUMEIUIHbBIE TPE3CHTALMU B JIEKIIMOHHOM KYpCe.
B pamkax nabopaTOpHbIX 3aHATUH TPUMEHSIOTCS METOJbl MPOEKTHOTO OOYy4YeHWs,
UCCIIEIOBATENILCKUE METOJIbI, TPCHUHTOBBIE (POPMBI, METOJI KOHKPETHBIX CHTYallud, UTPOBBIC
TEXHOJIOTHH. B mporiecce caMOoCTOATEIbHOMN IEATEIIFHOCTH CTYICHTHI OCBAWBAIOT U AaHAJTU3UPYIOT
MEPEIOBOM MeJaroruYecKuil OMBIT, UCIOJB3YS UMEIOIIYIOCS TUTepaTypy U HH()OpPMAIMOHHBIE
TEXHOJIOTUH, BBICTYNAIOT C MPE3CHTAIMSIMU TIepe]] YYalIuMHUCs, BEIyT MPO(OpUEHTAMOHHYIO
paboTy, HaKAITUBAIOT TOPTHOIHO pa3pabOTOK.

4 OueHoYHbIE CPEACTBA IJISl TEKYIIEr0 KOHTPOJIS YCIIeBA€MOCTH U MPOMEKYTOYHOI
aTTecTaluu

O1leHOYHBIE CpEJCTBA TPEIHA3HAYCHBI I KOHTPOJII W OIEHKH 00pa30BaTelIbHBIX
JIOCTHOKCHUH  0OYYalolIUXCsl, OCBOMBIIMX HPOrpaMMy YYeOHOW JUCHUIUIMHBI «DU3MKO-
XUMHUYECKHE MPOIIECCHI B TEXHOC(hEpe».



pPa3sHOYPOBHEBBIX 3aJaHUM,

O1LleHOYHBIE CPEACTBA BKIIIOYAET KOHTPOJIbHBIE MaTepHalIbl ISl TPOBEACHUS TEKYIIero
KOHTPOJIA B (OopME TECTOBBIX 33JaHUM, AOKIAAA-TIPE3CHTALMUA MO MPOOJIEMHBIM BOMPOCAM,

pOJIEBOM  UIPHI,

arrecTanuu B opMe BONPOCOB U 3aJaHUH K 3a4EeTy.

CUTYallMOHHBIX 337a4 U INPOMEKYTOYHOM

CTpyKTypa OLEHOYHBIX CPEACTB I TeKyIIel U MPOMEKYTOYHOH aTTeCTALUH

Ne Kong n HaumeHoBanue Pe3ynbTaThl 00y4deHMs HanMeHnoBaHHe OIIEHOYHOTO
n/n UHIUKaTOpa (B cooTBercTBUH C 1. 1.4) cpexncrBa
(B cooTBercTBU C 1. 1.4) Texymiuii IIpomexyTouHast
KOHTPOJIb arrecrauus
1 UIIK-3.1. Ucnons3yer 3HaeT npogecCHOHATHLHOE KP Bonpoc Ha 3auere
npodeccuoHamTbHOE mporpaMMHoe obecriedeHue uist coopa, 1-4
MIPOTPaMMHOE 00paboTKH 1 Tiepeaayn WH(HOpMannH,
obecrieueHue st coopa, ¥ COBPEMEHHBIE CPE/ICTBA
00paboTKM 1 nepenaun BBIYHCITUTENEHON TEXHUKH U
HHPOPMAITUH U HHPOPMAIOHHO-KOMMYHHKAIINOHHBIC
COBpEMEHHbIE CPEICTBA TEXHOJIOT'HH JIJIsl MaTeMaTH4eCKOro
BEIYUCITUTEIBHOMN MOJICTUPOBAHUS, OCHOBHEIC
TEXHHUKU U MpOrpaMMHBIE CPEACTBA JJIsl OIIMCAHUS
nH(HOPMAITHOHHO- (hMBHKO-XMMHYECKUX TPOIIECCOB B
KOMMYHUKAIUOHHbIE TexHochepe
TEXHOJIOTHH IS
MATEMATHYECKOTO YMeer ocyniecTBIsATh MOUCK U
MOJIEITHPOBAHHS HCIIOJIE30BaTh PO (eCCHOHAThHOE
IpOLECCOB B TexHoc(epe | MPOrpaMMHOe obecniedenue s coopa,
00paboTKH ¥ nepexayn nHGopMannH,
Y COBPEMEHHBIE CPENICTBA
BBIYHMCITUTEIBHON TEXHUKU U
MHPOPMAITIOHHO-KOMMYHHKAIIMOHHBIE
TEXHOJIOTHH JJI1 MAaTeMaTHIECKOT0
MO/ICIUPOBAHUS IPOIIECCOB B
TexHOCc(epe, MPOCKTUPOBAThH
MaTeMaTHYeCKyI0 MOJIEIb
Brameer HaBBIKaMU CO3TaHUS
MaTeéMaTU4YECCKUX MOHe.Heﬁ, peuIeHus
MATEMaTHYCCKUX 3aJa4, METOAaMU
MOCTPOCSHUS] MATEMaTHYECKUX MOJIeNIei
THTIOBBIX 3a/1a4 B 001acTH (PU3HKO-
XUMHUYECKHX MPOIECCOB B TeXHOChepe
2 UIIK-3.1. Ucnons3yer 3HaeT OCHOBHBIE IPOrPaMMHBIE BO Bormpoc na 3auere
poeCCHOHATBHOE Cpe/cTBa sl OIHCaHUsT (HH3HKO- 3-11
IPOrpaMMHOE XMMHYECKHX MPOLIECCOB B TEXHOChEpE,
obecrieuenue Juist coopa, paszIu4YHble HICTOYHUKY HH(OPMaIUU
00paboTKH U mepeaadu JUTSI pEeTIeHus 3a/1a4 B 00J1acTH
nHdopMauu 1 MOJIENUPOBaHUS (PU3NKO-XUMHIECKUX
COBpEMEHHbIE CPE/ICTBA MPOLIECCOB B TEXHOC(hEpE, OCHOBHBIE
BEIYUCITHTEIBHOM 3aKOHBI M BEIPAXKAOIIUE ypaBHEHHS B
TEXHUKH H obnacTu MoIeTUpOBaHUs (PU3UKO-
HHPOPMAITHOHHO- XUMHYECKUX MPOIECCOB, YN CICHHBIE
KOMMYHHUKAITHOHHEIE METO/IBI; BEIYUCIUTENFHYIO TEXHHUKY;
TEXHOJIOTUH IS MPUKIIATHBIC TIPOTPaMMBI
MaTeMaTH4deCKOT0 TIOJIb30BATEINHCKOTO Ha3HAYCHMS,
MO/JIEITMPOBaHUS CIIELM ATN3UPOBAHHbIE TPOTPAMMEI
MIPOLIECCOB B TexHOChepe
YMeer ocymiecTBIATh HOUCK U
HCIIONIF30BATh MPO(eCcCHOHaIbHOE
mporpaMMHoOe obecrieueHne st coopa,
00paboTKH 1 Tiepeayn nHpopManuu
Bnaneer, BHepsieT n paspabaTbiBaeT
npodecCHOHATEHOE POTPAMMHOE




obecriedenne st coOopa, 00padoTKH U
nepeaayy HHGOpMaLuu U
COBpEMEHHBIE CPECTBA
BBIYHCIIUTEIIBHON TEXHUKU U
HH(POPMAIHOHHO-KOMMYHHKAIIMOHHbBIE
TEXHOJIOTHH JIJI1 MATEMaTHISCKOT0
MO/ICIIUPOBAHUSI IPOIIECCOB B
TexHoc(hepe, BiIageeT HaBbIKaMH
CO3/IaHUsI MATEMATHYECKUX MOJIENEH,
pelieHns MaTeMaTHYeCcKHX 3aj1ad,
METOJ[aMH MTOCTPOCHHUS
MaTeMaTU4YE€CKuXx MO)IeHeﬁ THUIIOBBIX
3a1a4 B 001acTi (HU3NKO-XUMHIECKUX
MIPOIECCOB B TeXHOChepe

HUIIK-3.1. Ucnonb3yer 3HaeT mpodeccnoHaIbHOE BO Bormpoc na 3auere
poeCCHOHATBHOE mporpaMMHoOe oOecrieueHue i coopa, 12-14
IIPOrPaMMHOE 00paboTKH u nepemayn nHHOpMannH,
obecrieuenue Juist cOopa, U COBPEMEHHBIE CPEJCTBA
00paboTKH U Iepeaadn BBIYHCIIUTEIHLHON TEXHUKH U
nHdopmauu 1 MH(OPMAITOHHO-KOMMYyHUKAIIMOHHBIE
COBPEMEHHBIE CPEICTBA TEXHOJIOTHH JJISI MaTEMaTHIECKOTO
BBIYHMCITUTEIBHON MOJICTUPOBAHNUS, OCHOBHBIC
TEXHUKU U MpOrpaMMHBIE CPEACTBA JJIsI OIIMCAHUS
nH(pOpMaMOHHO- (PU3MKO-XMMHUYECKHX ITPOLIECCOB B
KOMMYHHKAIIHOHHBIC TexHOC]epe, pa3InIHbIC HCTOYHUKH
TEXHOJIOTHH JIJIS uH(OopMaIMK st peleHus 3a1ad B
MaTeMaThyecKoro 00J1acTH MOJICITMPOBaHUs (PH3UKO-
MO/JICIIMPOBaHUS XMMHYECKUX IPOLIECCOB B TEXHOCDEpE,
MIPOIIECCOB B TeXHOC(Epe | OCHOBHBIE 3aKOHBI M BBIPa)KAIOIINE
ypaBHEHHUS B 00JIACTH MOJICTUPOBAHUS
(hM3UKO-XMMHUYECKHX MIPOLIECCOB,
YHCIICHHBIE METO/IbI; BEIYUCIIUTEIbHYIO
TEXHUKY; MPUKIIaHbIE TPOTPAMMBI
MIOJIF30BATEINIFCKOTO Ha3HAUEHUS,
CTIEIM ATN3UPOBAHHBIE TPOTPAMMEI
YMeer ocyniecTBIsTh MOUCK U
HCTIONIB30BaTh PO (heccnoHaIbHOE
mporpaMMHOe obecrieueHne it coopa,
00paboTKH ¥ nepeaayn HHHOpMannH,
Y COBPEMEHHBIE CPEIICTBA
BBIYHCITUTENEHON TEXHUKH U
MH(OPMAITOHHO-KOMMYHHKAIIMOHHbBIE
TEXHOJIOT'MH JIJIsl MaTeMaTH4eCKOro
MOJIETUPOBAHUS MPOLIECCOB B
TexHOc(hepe, MPOEKTUPOBATh
MaTeMaTHYeCKyI0 MO/IeIb;
UCIOJIb30BaTh MATEMATUYECKUI
anmapar Jyisl pelIeHuUs 3aa4H
UIIK-3.1. Ucnons3yer 3HaeT npogeccHoHATbHOE YO Bonpoc Ha 3auere

mpodeccCHOHATBHOE
IIpOrpaMMHOE
obecrieuenue st coopa,
00paboTKH U mepeaayn
HHPOPMAITIH U
COBpEMEHHbIE CPEIICTBA
BBIYHUCIUTEIBHON
TEXHUKHU U
HHPOPMAITHOHHO-
KOMMYHHUKAI[HOHHEIE
TEXHOJIOTHH IS
MaTeMaThyecKoro

nporpamMMHoe obecriedeHne st coopa,
00paboTKu 1 nepenayu HHGopMaLu,
Y COBPEMEHHBIE CPE/ICTBA
BBIYHCITUTENBHON TEXHHKH H
HH(HOPMAITHOHHO-KOMMYHHKAI[MOHHbIC
TEXHOJIOT'HH JIJIsl MAaTEMaTH4eCKOTro
MOJIEITUPOBAHHS, OCHOBHBIE
OPOrPaMMHBIE CPEICTBA IS OMTHCAHHSI
(HU3HKO-XMMIYECKUX MPOLECCOB B
TexHOChepe, pazIuvHble HCTOYHHKH
uH(GOPMALMH JUTS PELICHHS 3a1a4 B
00J1acTH MOJIENTMPOBaHUs (PH3UKO-
XMMHYECKHX IIPOLIECCOB B TeXHOChepe,

14-21




MOJICITHPOBaHHSI
MPOIIECCOB B TexHOC(hEpe

OCHOBHBI€ 3aKOHBI M BBIPAYKAIOIAE
ypaBHEHHs B 00J1aCTH MOJAECTUPOBAHUS
(PM3UKO-XMMHAYIECKHX TIPOI[ECCOB,
YUCJIIEHHBIE METO/IbI; BEIYMCIUTEIbHYIO
TEXHUKY; TPUKJIATHBIE IPOrPAMMBI
[10JIb30BATENbCKOT0 HA3HAUEHUS;
CIIEM AJIM3UPOBAHHBIE TPOTPaMMBbI

Brnaneer, BHeapsieT u pa3pabaTbiBaeT
npodeccuoHanbHOE TPOrpaMMHOE
obecriedeHre s coopa, 00padoTKH U
nepeaaun HHOOPMALUH U
COBpEMEHHBIE CPEICTBA
BBIYHCITUTENBHON TEXHUKH H
HH(POPMAHOHHO-KOMMYHHUKAIIMOHHBIE
TEXHOJIOI'MHU AJI1 MaTEMATHYCCKOI'O
MOJIENUPOBAHUS IPOLIECCOB B
TexHochepe

HIIK-3.1. Ucnonb3yer
npodeccuoHaIbHOE
HPOrpaMMHOE
obecrieuenue Juist coopa,
00paboTKH U Nepenadn
nHdopmauu 1
COBpEMEHHbIE CPE/ICTBA
BBIYUCIIUTENbHON
TEXHUKH U
nHpopMaMOHHO-
KOMMYHHKAIIMOHHBIE
TEXHOJIOTUH JIJIst
MaTeMaTH4 ecKoro
MO/JICIIMPOBaHUS
HPOLIECCOB B TeXHOChepe

3HaeT npo¢ecCHOHATEHOE
nporpaMMHoe oOecriedeHue st coopa,
00paboTKH U Mepenadu HHPOPMaIHH,
Y COBPEMEHHBIE CPEICTBA
BBIYHCITUTEILHON TEXHUKH U
MH()OPMAITOHHO-KOMMYHHUKAIIMOHHbIE
TEXHOJIOTHH JIJIsl MATEMaTH4ECKOTr0
MOJIENTUPOBAHUS, OCHOBHBIE
IpOrpaMMHBIE CPEACTBA JJIsI OIIMCAHUS
(PU3NKO-XMMUYECKHX MTPOIIECCOB B
TexHOC(]Epe, pa3InIHbIC HCTOYHUKH
uH(pOopMaK st peleHus 3a1ay B
obmacT MoJenMpoBaHus (PU3NKO-
XMMHYECKHX IPOLIECCOB B TEXHOChEpE,
OCHOBHBIE 3aKOHBI ¥ BEIPA)KaOLIHE
ypaBHEHHs B 00J1aCTH MOJIEINPOBAHUS
(PM3UKO-XMMHUYECKHX MTPOLIECCOB,
YHCJICHHBIE METO/IbI; BBIYMCINTEIbHYIO
TEXHUKY; MPUKIIaJHbIE TPOTPaMMBI
TM0JIb30BATENHCKOT0 Ha3HAYCHHS;
CTICIM ATN3UPOBAHHBIE TPOTPAMMEI

YMeeT 0CyLIecTBIATh MOUCK H
UCII0JIb30BaTh PO (ECCHOHATIbHOE
porpaMMHoe obecriedeHue s coopa,
00paboTKy ¥ epenayn HHGopMaru,
Y COBPEMECHHBIE CPEIICTBA
BBIYHCIIUTEIIBbHON TEXHUKU U
MH(POPMALHOHHO-KOMMYHHKAIIHOHHbIE
TEXHOJIOTHH [T MATEMaTHYECKOTO
MOJICTUPOBAHHUS IIPOLIECCOB B
TexHocdepe, MPOSKTUPOBATh
MaTeMaTHYeCKy0 MOJEIb;
KCIIOJIb30BaTh MaTeEMaTHYECKUN
anmnapar Juisl peleHuUs 3a1a41

Bnaneer HaBeIKaMu cO31aHUS
MaTeMaTH4eCKUX MOEIICH, peIIeHIsI
MareMaTh4yecKuX 3aj1a4, METOdaMu
MIOCTPOCHUS MaTEMATHISCKUX MOJIETEeH
TUTIOBBIX 3a/1a4 B 001acTH (HHU3UKO-
XUMHUYECKHX MPOIIECCOB B TeXHOChEpe

BO

Bomnpoc Ha 3auere
22-25

HUIIK-3.1. Ucnonb3yer
mpodecCHOHATBHOE
MIPOrpaMMHOE

Bnaneer, BHenpsieT u pa3padarbiBacT
podecCHOHATBHOE IPOTPaAMMHOE
obecrieueHne i coopa, 00paboTKH

YO, KP

BOHpOC Ha 3a4€TC
26
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obecrieuenue st coopa,
00paboTKHU U Nepenayn
WHPOPMAITIH U
COBpEMEHHbIE CPE/ICTBA
BBIYHCITU TENBEHOM
TEXHUKU U
HHPOPMAITUOHHO-
KOMMYHUKAIIMOHHBIC
TEXHOJIOTUH JIJIst
MaTeMaTu4€CKOro
MOZEIHPOBAHUS
MIPOLIECCOB B TexHOChepe

nepenady nHGopManuy U
COBpEMEHHbIE CPECTBA
BBIYHCITUTEILHON TEXHUKH U
MHPOPMAITIOHHO-KOMMYHHKAIIMOHHBIE
TEXHOJIOTHHU JIJISl MATEMaTHIECKOT0
MOJIENUPOBAHUS IPOLIECCOB B
TexHocdepe, BlaeeT HABbIKAMHU
CO3/1aHUsI MATEMaTHYE€CKUX MOJIeNeH,
pellleHrs MaTeMaTHYeCKUX 3aj1ad,
METOJIaMU MTOCTPOCHHUS
MaTreMaTHYeCcKuX MOJeIel THIIOBBIX
3a7a4 B 001acT PU3UKO-XUMHUIECKUX
MPOLIECCOB B TeXHOC(hepe

UIIK-3.1. Ucnonb3yer
npodeccnoHaTbHOE
IIPOrpaMMHOE
obecrieuenue st coopa,
00paboTKK 1 neperaun
nHGOPMAITIH U
COBpEMEHHBIE CPE/ICTBA
BBIYHUCIUTEIBHON
TEXHUKHU U
“H(HOPMAITHOHHO-
KOMMYHHUKAIIHOHHEIE
TEXHOJIOTHH IS
MaTeMaThyecKoro
MOJICITUPOBAHHS
MPOIIECCOB B TexHOC(hEpe

3HaeT OCHOBHBIE IIPOrPAaMMHBIE
CpeACTBa JIs OIHCAHUS (PU3HUKO-
XMMHYECKHX MPOLECCOB B TEXHOCheEpE,
Ppa3sInYHbIC NCTOYHUKU I/IH(i)OpMaI_II/II/I
JUTSL pEIICHHs 3a/1a4 B 00JIaCTH
MOACITNPOBAHUA (1)I/I3I/IKO-XI/IMI/I‘-ICCKI/IX
MPOLIECCOB B TEXHOC(Epe, OCHOBHBIE
3aKOHBI U BEIPAXAIOI¥e YPABHEHHUS B
obmacT MoJeNMupoBaHus (PHU3NKO-
XMMHYECKHX IIPOLIECCOB, YHCICHHBIE
METO/Ibl; BEIYHCIUTENBHYIO TEXHHKY;
NPHUKIaIHBIE TPOTPaMMEI
TI0JTB30BATEIHCKOT0 HA3HAYCHHUS;
CreLaTM3UPOBAHHbBIC IPOrPAMMBI

YMeer npoeKTUpoBaTh
MaTeMaTHYECKYI0 MOJICIIB;
HCIIOJIE30BaTh MATEMAaTHIECKUH
anmapar AJisl pelieHus 3a1a4u

Bnaneer, BHepsieT u paspabaTbiBaeT
npodeccnoHaIbHOE IPOrPaMMHOE
obecrieueHne i coopa, 00paboTKH H
nepeaayn HHGOPMaLUH U
COBpEMEHHBIE CPEACTBa
BBIYMCITUTENEHOH TEXHUKH H
MH(OPMATOHHO-KOMMYHHUKAIMOHHbIE
TEXHOJIOTHH I MAaTEMaTHYECKOTr 0
MOJIENMPOBAHUS IPOILIECCOB B
TexHoc(epe, BllajeeT HaBbIKaMu
CO3/IaHUsI MATEMaTUYE€CKUX MOJIeNeH,
peLICHUs MaTeMaTHYeCKUX 3aad,
METOJ[aMH MTOCTPOCHHUS
MaTeMaTHYeCKUX MOZeNIeil THIOBBIX
3a/1a4 B 00J1acTH (PU3UKO-XUMHIECKUX
HPOLIECCOB B TeXHOChepe

KP, P3

Bomnpoc Ha 3auere
27-31

Ilpumepnulit nepeuens 60nPocos u 3a0anuii

Bonpocs! st 321U ThI J1a00PATOPHBIX padoT

TunoBbie KOHTPOJIbHBIE 32IaHUS UJIH MHbIE MaTepUAaJIbl, HeO0OX0AMMBbIE 115l OLlEHKH
3HAHU#, YMEHHH, HABBIKOB H (MJIM) ONBITA JeATEJbHOCTH, XapAKTePHU3YIOLIUX 3TalNbI
(opMHupOBaHUSs KOMIIETEHIIUH B NIpolecce OCBOCHHUsI 00pa30BaTeIbHON NPOrpaMMbl

Bomnpocs! 1151 KOHTPOJIBHOI PadoThI 10 TeMe «broreoxuMmuyecKue HUKJIbI

MaKpO3JIEMEHTOB)»

Uro Takoe OMOTeOXUMUIECCKUH TTHKIT?
Kaxkue 6p1BatoT 6MOreoXuMHIecKre UKIbl MAaKpOIJIEMEHTOB?
UTto Takoe OMOTC€OXUMUYECKUIA KPYyTOBOPOT aTOMOB?

11




KakoBbI OCHOBHBIE 3TaIlbI TJI00ATLHOTO MUKJIA yriepoaa?

KakoBbI OCHOBHBIE 3TAIIBI [NI00AJIFHOTO [IHKIA a30Ta’?

KakoBbI OCHOBHEBIE 3Tallbl IIO0ALHOTO IHKJIA CEPhI?

KakoBBI OCHOBHEBIE ATaITbl TEOXUMHUYSCKOTO ITHKIa Gochopa?

Yro Takoe 6uora?

KakoBa ocHOBHast pOJIb OHOTHI B TIOJIEPYKAHUH TTI00ATBHBIX IIUKJIOB DJIEMEHTOB?

©ooN O~

Bonpocs! 1151 «0au1-onpocay» no teMe «@U3NKO-XMMHYECKHE MPolLecchbl B aTMoc(epe»
1. Yro takoe armocdepa? KakoB ra3oBblii cocTaB, CTpOEHHE U PAJUALMOHHBIA PEXKUM
aTMocdepbi?

Kakue ocHOBHbIE (PU3MKO-XMMHYECKHE MIPOLIECCHI TPOUCXOAT B aTMochepe?

Uto npecTaBiIsIoT U3 ceOs MUPKYIISIUS aTMOC(ephl U MTPOIECCHl PacCcesHUs?

Yro Takoe nucrnepcHble cucteMbl B atmochepe? Uto Takoe aspo3onu?

Urto takoe 030H? KakoBbl OCHOBHBIE CBOMCTBA CTPAaTOCPEPHOrO 030HA?

Kax uzmensiercs kinumar 3emiin?

. Yro Takoe kuciaoTHbIe ocanaku? Koraa u mpu Kakux ycCIOBHSAX HMPOHCXOIAT KHCIOTHBIE
ocakIeHus?

8. Yro takoe Goroxumudeckuii cmor? Kakue ObIBalOT BUIBI?

NoOUR®WN

BOl'lpOCbl AJIs ((6.111/1[[-0]1[)003» ompoca mo reme «PU3BNKO-XUMHYECKH E nmpoueccol B

ruapocdepe»
1. Kakue ¢pusnko-xuMuyeckue mporecchbl MpOUCXOIsT B ruapocdepe?
2. Yro Takoe KMCIOTHO-OCHOBHOE PABHOBECHE B IPUPOIHBIX BOJaX?
3. Pacckaxure 00 aHTPOMIOr€HHOM 3arpsi3HEHUH NPUPOTHBIX BOJI.

Bonpocsl 11 ycTHOro onpoca no reMe «@U3HKO-XMMHUYeCKHe IIPOLECChI B JIUTOC(hepe»

1. Kakue pu3nko-xummuueckue npouecch NpoUCXo T B tutochepe?
2. Yro Takoe noysa?
3. KakoB xumnyeckuii coctaB no4s?
4, Kaxkue 6p1BatoT (hopMbl NOYBEHHON KUCTOTHOCTU?
5. Kakoe ObiBaeT XMMUYECKOE 3arpsi3HCHNE TIOYB?
Bomnpocs! ais «6aun-onpoca» no reme «HepaBHoBecHasi TepMOIMHAMHUKA. Y PaBHEHU S
Omn3arepa u Keagem-Kavaabckoro»
1. W3 kakux ypaBHEHUI U MIPEANOIO0KEHUH BbITekaeT ypaBHeHue Hepuera-IInanka?
2. Kak BbIpa3uTh IUIOTHOCTh IOTOKAa HOHOB Y€pe3 TIPaJUEHT 3JIEKTPOXUMHUYECKOTO
noTeHuuana?
3. B yem 3axitouaercst yciaoBue paBHOBeCHs ?
4. Kakue cymecTtByror ocHOBHbIE 35iemeHTsl THII?
S. Urto u3 cebdst mpencrasisiet ypasHeHus: Onzarepa?
6. KakoBa QopmynupoBka ¥ (U3MYECKUH CMBICT TIOTOKOB, JBWXKYIIUX CHJI U

ko3 dunmenToB nepeHoca B ypaBHenuu Kenem-Kagansckoro?

Bonpocs s yetHoro onpoca no teMe «JIuneiinbie 3akonbl OMa, ®uka, lapcu, ®ypbe»

1. Kaxum 06pazom BO3MOKHO OCYLIECTBUTH BBIBOJ] IMHEWHBIX 3aKOHOB niepeHoca duka, Oma
u lapcu u3 ypaBHenus Kenem-Kauansckoro?

2. Kak 3Byunr 3akoH ®@uka?

3. Kak 3Byunt 3axon Oma?

4, Kak 3Byuur 3axkon ®ypne?

IIpumep 3aga4 17151 KOHTPOJILHOI padoThI O Teme «J/InHeiiHbIe 3aK0HbI OMa, Puka,
Hapcu, Pypbe»
3aoaua 1. Tennoobmen
YenoBek okazancs 3a Ooprom cymna t(B)=14 °C. Haiinute, Ha CKOJIBKO TpaaycoB
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noHm3utes t° ero tena 3a 10 MHH, ecliu YHEPreTHKA IbIXaHUS BO3pAcTET B 3,5 pasa, Mpu STOM B
HOPMaJIbHOM COCTOSIHUM CKOPOCTb IIpeBpalieHus sHeprun 72 kkay/gac. [IpuHsate kodddummeHt
terionpoBogHocTy 0=0,06 kJx/(M"2-K-c); Terumoemkocts Tena: C=0,86 kkan/(kr-K), momans
noBepxHOCTH Tena 1,8 M2 Macca Tena 70 kr.,

3aoaua 2. Bvisedenue npodykmos memabonusma

PaboTy mnoyek OLEHHMBAIOT MO KOHIEHTPAllMM KpeaTHHWHa B KpoBH. HopmanbHas
KOHIIEHTpauusi kpearuHuHa B KpoBH Cyp=10 mr/i. I'emarokput xpoBu H=0,4 (o6bemHas nosis
SPUTPOIUTOB B KpOoBH). KOHIIEHTpalnsi KpeaTHHUHA B TKAHEBOW W BHYTPUKJIETOUYHON KHUIKOCTH
NPUMEPHO Takas e, Kak ¥ B Iuia3Me KpoBu. KpeaTHHHH BBIBOJHTCS BMecTe ¢ Mouoi, Vy=2,4
1/cyt. OnpenenauTs CKOpOCTh MPOU3BOJACTBA KpeaTuHUHA G (Mr/dac), oO1ryro Maccy KpeaTMHUHA
B opranu3mMe M (mr).

IIpumep 3aaa4 1Is1 KOHTPOJIbHOI padoThl Mo TeMe «MoeTnpoBaHHe NMPOLECCOB NepeHoca
B HAaHOMAaTepHaJIax»

1.1 B mockoM KaHaie 3JIEKTpOAMaIM3aTopa CKOPOCTh Te4yeHus pactBopa 1,6 cwm/c,
paccrosinue Mexay memopanamu 0,8 MM. Paccunrarh nmajeHue naBieHUs U 00bEMHYIO CKOPOCTh
pactBopa B kaHaje mupuHoi 40 cM. [TocTpouTh KOHIIEHTPALMOHHBIN MPOPHIL U HAUTH CTETICHb
o0eccoyBaHus pacTBOpa B CEUEHUU Ha paccTossHuU 40 cM oT BXoja B kaHail. PaccunTats pacxon
JIEKTPOdHEPTHH, HEOOXOMMMOi Ui momydenuss | M° o6eccoNeHHOH BOJEI; ydecTh BKIAJEI,
HPUXOSIIUECS] COOCTBEHHO Ha AJIEKTPOJMAIN3 U Ha paboTy Hacoca. [IpuHATH, 4YTO OCHOBHBIM
KOMIIOHEHTOM pacTBopa asnserca NaCl (D= 1,6 107 em?/c, [ = 1072 em?/c, ¢®= 0,02 momb/m);
qucia NepeHoca NPOTUBOMOHOB Yepe3 aHMOHO- M KAaTHOHOOOMEHHYI0 MeMOpaHbl MpUHATH (.95,
k1 Hacoca 0,6. Pacxos anekTposHepruu B pacuere Ha 1 yac paboTs anmapata (B Brxuac) paBeH:
Ha OJ1: Aep= | U, rae | — cuna toka B A, a U — HanpsbkeHue Ha BceM amnmapare B B, Ha
nepekadky: Apomp= [1p W/[p , rie [1p — manenue nasiaenus B H/m?, W — 06beMHast CKOPOCTh B
M3/gac, a [p — K11 Hacoca.

1.2 Onpenenuth MUHUMAIIBHYIO JUTUHY KaHajla 00eCCOIMBAHUS DJIEKTPOANAINA3aTOpa, Ha
KOTOPOM JOCTHTaeTcsi creneHb ooecconuBanus 50 %, ecnu
e yucina nepeHoca = 0,98;
e MexxMeMmOpaHHoe paccrosiaue = 0,45 mwM;
® CKOpPOCTh T€UeHUs pacTBopa 3,2 cM/c;
Cunrath, 4TO B paCTBOPE UMEETCS TOJIBKO HATPUH-XJIOP.

1.3 lan snexTpoauanu3Hblil annapar, conepsxamuit 100 mapusix kamep. MexxmemOpaHHOe
paccrostaue = 0,5 mMm. [[nuHa xanama 60 cm. Pasmep memOpanbr 60 Ha 40 cM. OnpeneiauTsb
MIPOM3BOIUTEIILHOCTD armapara, Ipyu KOTOPOW CTETIeHb 00ECCOMBAHUS JTOCTHTAETCS paBHOU 60
%. Hy>kHO HaliTH CKOPOCTh pabOTHI amnmapara.

1.4 Tpebyetcst CIpOEKTUPOBATD 3IEKTPOIUATU3HBIN anmapaT, KOTOpblii Obl obecreunBa
80% obecconuBanus pacTBopa xyopuaa HaTpus. Pasmep memOpan 60 Ha 40. Pacctosnue mexay
MeMmOpanamu = 0,4 MM. AMIapaT J0IKEH MMETh TIPOM3BOANTENFHOCTs 2 Mo/uac. Haiirn uncio
MapHBIX Kamep B amrmapare.

1.5 Tpebyercs cCipOEKTUPOBATH JICKTPOIUATM3HBIN armapar, KOTOpblid Obl oOecreunBat
80% obOecconmBaHus PAcTBOPA XJIOPH A HATPHsL. VI3BBECTHO, YTO MPU CKOPOCTH TCUCHUS KUIAKOCTH
2 cm/c Ha Kaxapix 10 cM 1vHBI KaHana KoHIeHTpalus yobiBaeT Ha 20%. [lupuna memOpan 40
cM. Paccrosiane mexy memOpanamu = 0,4 MMm. Anmapat JO/DKEH UMETh IMPOU3BOAUTEIIBHOCTD 2
M3/gac.

Haiitu nnuny kanana o0ecCoOMMBaHUs M YMCIIO TAPHBIX KaMep B ammapare.

3aueTHO-IK3aMeHAMOHHbIE MATEPUAJIBI /IJIsI POMEKYTOYHOM aTTecTanuu (3a4eT)
1. buoreoxuMuveckue MUKJIBI MaKpOIJEMEHTOB. buoreoxmMmuueckuii KpyroBOpOT
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aTOMOB.
OCHOBHBIE 3TaITbI TJI00ATBHOTO UKJIA YTIIEPO/Ia, a30Ta, CEPHL
Urto Takoe reoXuMUIeCcKuil UKII (hocdopa U U3 4ero OH COCTOUT?
OcHoBHast poJib OMOTHI B MOJCPKAHUH TIT00ATBHBIX [TUKIIOB JIEMEHTOB.
OU3UKO-XUMHUYECKHE MTPOIECCHI, TPOUCXOIIUE B aTMochepe.
["a30BbIif cOCTaB, CTPOCHUE U PAMALIMOHHBIA PEXUM aTMOChHEPHI.
upkymsitst atMocdepsl 1 PoIIecchl paccessHus. JlucnepcHbie CUCTEMBI B aTMocdepe.
OcHOBHBIE CBOMCTBA CTPATOC(HEPHOrO O30HA.
Kaxk n3mensiercs kimmat 3emmaun?
0. Korga v npu KakuX yCIOBHSAX MPOUCXOAAT KUCIOTHBIE OCAXKICHUS?
1. Yro Takoe ¢poToXuMHUECKuil cMor?
OU3NKO-XUMHUYIECKHE MTPOIECCHI, POUCXOIAIINE B rupochepe.

13. KucnoTHO-OCHOBHOE paBHOBECHE B MMPUPOTHBIX BOJIAX.

14. AnTpomnoreHHoe 3arpsi3HEHHE MPUPOTHBIX BOJI.

15. ®Ou3HKO-XMMHYECKHUE MPOIECCHI, TPOUCXOIAIIHE B JIUTOChEpe.

16. XuMuUeCKHii COCTAaB U CBOMCTBA ITOYB.

17. ®opMbl TOYBEHHON KMCIOTHOCTH.

18. Xumuueckoe 3arps3HEHUE TTOYB.

19. OcobeHHOCTH pacrpocTpaHeHHs, TpaHCHOPMALMM W HAKOIUICHUS 3arps3HSIOIINX
BEIIIECTB B OKPYXKAIOIIIEH cpejie.

20. PacmpocTpaHeHHe BEIIECTB B OKpYXkaroliei cpeae. Kakum o0pa3om ocymiecTBiIsIeTCs
MIEPEHOC BEIIECTB MEXKY PA3TUUHBIMU CpeaaMu’?

21. Kakue ObIBalOT reoXuMHUYECKUe Oapbepbl?

22. luddysus B yCIOBUSAX HAJTOXKEHHOTO 3JICKTPHUSCKOro IMoJisi. YpaBHeHue HepHcTa-
[Inanka.

23. BoIpakeHHe TIJIOTHOCTH TOTOKAa HOHOB 4Yepe3 TIPAUEHT 3JIEKTPOXMMUUYECKOTO
MOTEHIMama. Y CIIOBUE PAaBHOBECHS.

24. Dnementsl THIL. YpaBuenus OH3arepa.

25. Ypaeuenus Kenem-Kaganbckoro. @opMynupoBka U (U3MUECKUH CMBICI MOTOKOB,
JBWKYIIAX CHJI B KO3(PHUIIMEHTOB TIepeHoca.

26. Ypasuenus Kenem-Kavaibckoro. BeiBoj1 THHEHHBIX 3aKOHOB TiepeHoca @uka, Oma u
Hapcu.

27. bapomemOpannbie mpouecchl. Knaccudukanus OG6apoMeMOpaHHBIX —MPOLIECCOB.
MexanusM paszeneHus B 00paTHOM OCMOCE U B APYTHX 0apoMeMOpaHHBIX IIPOIieccax.

28. TlapameTpsl, ompeAeIsonre KayecTBO pa3AeiicHus B 0apoMeMOpaHHBIX MpoIieccax
(paxTop 3anepx Ky, K03UIHEHT SKCTPAKIMK). Y paBHEHUs OaaHca.

29. MareMarn4eckoe OnrcaHue 0cMoca u 00paTHOTO OCMoca.

30. DnekTpomMeMOpaHHBIC Mporecchl. Cxema 3IeKTPOIuaIH3a.

31. Onmnomepnas mojnenb DJ1. KoHIEeHTpaoHHasT TOMSIpU3aius TPy SJIEKTPOIUATU3E.
Pacuer ckauka noreHiuaga B MEMOpaHHOH cucTeme.

RROoOo~NOOA~WN

-
no

Kpurtepun oneHnBanus pe3yJibTaToB 00y4eHHA
Kpurtepuu oneHuBaHusi pe3y/ibTaToB 32a4eTa

OueHKu «3aumeno» 3aCIly’)KUBAaeT CTYJIEHT, OOHApYXUBIIMKA 3HAHHE OCHOBHOIO
IPOrpaMMHOI0 MaTepuajia B 00b&éMe, He0OX0MMOM JUIsd JaibHEHIIed yd€obl U MpeAcTosAeH
paboTbl MO mnpodeccuu, CIPABISIOMIMNACT C BBIIOJIHEHHUEM 3aJaHUl, MPeayCMOTPEHHBIX
MIPOrpaMMON, 3HAKOMBI C OCHOBHOM JIUTEPATYpPOIl, PEKOMEHI0BAHHON ITPOrPAMMOM.

OreHka «He 3aumeHno» BBICTABISICTCS CTYIEHTY, OOHAPYKHUBIIEMY MPOOETBI B 3HAHUSIX
OCHOBHOTO TMPOTPaMMHOr0 Marepuaia, [IOMyCTUBLUIEMY NPUHLMNHUAIBHBIE OIIMOKH B
BBINOJIHEHUH TNPEIyCMOTPEHHBIX MporpaMMon 3amaHuid. Kak mpaBuiio, olleHKa «HE 3a4TEHO»
CTaBUTCSl CTYAEHTaM, KOTOpble HE MOTyT NPOAOIKUTH OOydYyeHHE WIM HNPUCTYOUTh K
npoeCCUOHATLHON JIEATENIbHOCTH 1O OKOHYAHMM By3a O3 JOMOJIHUTEIbHBIX 3aHATUH 110
COOTBETCTBYIOILEH TUCIUIUIMHE.

14



Kpurtepuu oneHuBaHus pe3yIbTaTOB YCTHOI'O ONpoca

OneHKa «omau4Hoe» CTaBUTCA, €CIIU CTYACHT IMOJHO HM3JIaraeT marepuan (OTBeJaeT Ha
BOMPOC), JaeT MpPaBUIbHOE OINpE/ACICHNE OCHOBHBIX TIOHSATHI; OOHapyXMBAaeT MOHHMaHUE
Marepuana, MOXKET 00OCHOBaTh CBOM CY)KJIEHHUS, MPUMEHUTh 3HAHHSA Ha NPAKTUKE, NPUBECTU
HE00XO0IMMBbIE IPUMEPHI HE TOJIBKO U3 YU4eOHUKA, HO U CAMOCTOSITENIbHO COCTABIICHHBIE; N3J1araet
MaTepHa MociIeJOBAaTENbHO U MPABUIBHO C TOUKH 3PEHHS HOPM JINTEPATyPHOTO S3bIKA.

OrneHKa «xopouto» CTaBUTCS, €CIHM CTYJCHT JaeT OTBET, YIOBJIETBOPSIOIINI TeM e
TpeOOBaHUAM, YTO M JUI OLIGHKH «OTIMYHO», HO JomyckaeT 1-2 ommOKu, KOTOphIE caM ke
UCTIPaBIsieT, U 1—2 HeoveTa B MOCIeJ0BATEIbHOCTH H I3bIKOBOM O()OPMIICHUH H3J1araeMoro.

OrneHka «y0oenemeopumenvno» CTABUTCS, €CIHM CTYJICHT OOHapy)XHMBaeT 3HAHUE H
MIOHUMaHHE OCHOBHBIX MOJIOKEHUH JAHHOW TEMBI, HOT U3JIaracT MaTepuall HEMOJIHO U JOIyCKaeT
HETOYHOCTH B ONIPEACICHUH MTOHATHH WK (OPMYIHPOBKE MIPABUIT; HE YMEET I0CTATOYHO ITyOOKO
M JIOKa3aTeJIbHO O0OOCHOBATh CBOW CYXKICHHS M NMPHUBECTH CBOW MPUMEPHI; M3JIaraeT MaTepua
HETOCJIEI0BATENIBHO U JOIMYCKAET OMIMOKHU B SI3bIKOBOM O(OPMIICHHH HU3JIaraeMoro.

OneHka «HeyooenemeopumenbHoy CTABUTCS, €CIH CTYACHT OOHApy)KMBaeT HE3HAHHE
OosibllIEl YacTH COOTBETCTBYIOILEIO BOINPOCA, JIOMYCKAaeT OMMOKM B  (OpPMYIHPOBKE
OIIPEAETCHU ¥ TPaBWJ, HCKAKAIONIME HMX CMBICT, OCCIOpSA0YHO M HEYBEPEHHO H3JIaract
matepuas. OneHka «2» OTMEYaeT TaKhe HEJOCTAaTKW B TOATOTOBKE, KOTOPBIE SIBIISIOTCS
CEphE3HBIM IMPEMSATCTBUEM K YCIEHIIHOMY OBJIAJICHUIO TOCIEIYIOLUIMM MaTepHajIoM.

Kpurepusi oneHuBaHHA Pe3y1bTATOB MPAKTHYECKOI0 3AaHATHH € PEeLICHHEM 3a1a4

OueHka «omauyno» BBICTABISIETCS, €CIIM CTYACHT MMeEeT IiyOoKHe 3HaHWs y4eOHOro
MaTepuaia Mo TeMe IMPAaKTUYECKOW pPabOThl, MOKA3bIBAET YCBOCHHE B3aMMOCBS3U OCHOBHBIX
MOHATUH, UCIOJB3yEMbIX B pabOTe, CMOI OTBETUTh HA BCE YTOUHSIOLIME U JOMOJHUTEIIbHBIC
Bonpockl. CTyJEHT NEMOHCTPUPYET 3HAHMSI TEOPETHUECKOTO M MPAaKTUYECKOro Marepualia Io
TEeMe MpPaKTUYECKOM paboThl, ONpEeessieT B3aUMOCBA3M MEXAy IOKa3aTelsIMU 3a/aud, JaéT
IIPABWIBHBIN QJITOPUTM PEILIEHUs, OINPEACIsAeT MEKIUCUUIUINHAPHBIE CBA3HM IO YCIIOBUIO
3aJlaHusl.

O1eHKa «xopouto» BBICTABISIETCS, €CIM CTYAEHT I0Ka3al 3HAHUE y4eOHOro mMarepuaa,
YCBOWJI OCHOBHYIO JINTEPATypy, CMOT OTBETUTh IIOUYTH IIOJIHO Ha BCE 3aJaHHBIEC TOTIOIHUTEIbHBIC
U yTOUHsIOUME BONpPOChl. CTyAEHT JEMOHCTPUPYET 3HAHMSI TEOPETHUUECKOTO U MPaKTUYECKOIrO
MaTepuasa MO TeMEe IPAKTUYECKOH pabOThl, JIOMyCKas HE3HAYUTENIbHbIE HETOYHOCTH IpU
pelIeHUN 3aJa4, UMesl HEIOJIHOE NOHMMAaHUE MEXIMCLMIUIMHAPHBIX CBSA3EH IPU IIPaBUILHOM
BbIOOpE AJITOPUTMA PELICHUS 3a/1aHusl.

OrueHka «yooeénemeopumenbHoy BbICTABIISETCS, €CIIN CTYJICHT B 1IEJIOM OCBOMJ MaTepual
IIPAKTUYECKOM pabOThl, OTBETHJI HE HA BCE YTOUHSIOUINE U IOTIOJIHUTENbHBIE BONPOChl. CTyIEHT
3aTpyJHSETCS C IPABWIBHOM OLIEHKOW NPEUIOKEHHOW 3ajayd, JNaéT HENOJHBIA OTBET,
TpeOyIOM HABOJSIIMX BONPOCOB MpENojaBaTelsi, BbIOOp alropuTMa pelieHus 3aJadu
BO3MOJKEH IPU HABOALIUX BOIIPOCAX MPENOAABATEIIS.

OueHka «HeyooenemeopumenbHo»  BBICTABIAETCS CTYyIEHTY, €CIM OH HMEET
CyLIECTBEHHBbIE MPOOENbl B 3HAHUSAX OCHOBHOI'O y4eOHOro MaTepuasia NMpakTH4ecKoil paloThl,
KOTOPBIN IOJIHOCTBIO HE PACKPBLI COJIEPKAHNE BOIIPOCOB, HE CMOI' OTBETUTh HA YTOUHSIOLIUE U
JIOTIOJTHUTEIbHBIE BONPOCHl. CTYIEHT Aa€T HEBEPHYIO OLICHKY CUTYalluy, HEMPaBUIbLHO BEIOMpAET
AJITOPUTM JECUCTBUM.

Kpurepuu oueHuBaHusi pe3yjbTaToB ObICTPOro MUCHMEHHOI0 ONPoca («OJHI-0MpPoc»):
KaxxmoMmy cTyIeHTY BbIIaeTCS CBOW COOCTBEHHBIN, Y3KO C(HOPMYIHPOBAHHBIN BOMPOC.
OtBer noMKeH OBITh YETKUM M KPAaTKUM, COJEP>KAllldM BCE OCHOBHBIE XapaKTEPUCTUKH
OMMCBIBAEMOTO MTOHATHUS, UHCTUTYTA, KATETOPHH.
HIka/ja oueHMBAHUA:
«Omauynoy - BOIPOC PACKPHIT TOJHOCTHIO, TOYHO OOO3HAYEHHI OCHOBHBIC TOHSATUS U
XapaKTEPUCTUKH I10 TEME.
«Xopouioy - BOTIPOC PACKPHIT, OJHAKO HET IMOJTHOTO OMMHUCAHUS BCEX HEOOXOUMBIX 3JIEMEHTOB.
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«Yooenemeopumenvno» - BOnpoc packpbiT He MOJHO, IPUCYTCTBYIOT IrpyOble OLUIMOKH, OJHAKO
€CTh HEKOTOPOE MOHUMAaHUE PACKPHIBAEMbBIX IMMOHSITUH.
«Heyooenemeopumenvno» - OTBET Ha BOIIPOC OTCYTCTBYET WM B LIEJIOM HE BEPEH.

Kputepuu onennBanusi pe3yjibTaTOB KOHTPOJbHBIX PadoT

OueHKa «omau4Ho» BBICTABISETCS, €CIU CTYACHT BBIMOJIHWI paboTy 0e3 OmuboK u
HEJ0YETOB, JOIYCTHI He O0JIee 0JTHOTO HEeI0veTa.

OrueHka «xopouwto», €ciivi CTYJISHT BBITIOJTHUI PabOTy MOJHOCTHIO, HO JIOMYCTHII B HEM HE
6osee ogHOM HErpyOOil OIIMOKK U OTHOTO HEJIoUeTa, UK He 0oJiee ABYX HEJIOUETOB.

OueHka «y0o61emeopumebHo», €CIA CTYACHT TPAaBHJIHLHO BBITIOJTHUI HE MEHEe
MIOJIOBUHBI pabOTHI WIIK JIOMYCTUI HE OoJiee IBYX IpyObIX OmMOOK, UM He OoJiee 0fHOM rpyOoii
Y OJTHOU HerpyOoii OIIMOKH U OJHOTO HEJI0UeTa, WK He Oojiee ABYX-TpeX HErpyObIX OLIMOOK, U
OJTHOWM HETpyOOil OIMMOKU W TPEeX HEA0YECTOB, WU NPHU OTCYTCTBHH OIIMOOK, HO TMPH HATUYUU
YEeThIPEX-TISITH HEJI0UETOB, II0XO0 3HAET TEKCT MPOU3BECHMUSI, IOYCKAET UCKaXKEHUE (aKTOB.

OLieHKa «Hey008/1emeopumeIbHO», €CITV CTYACHT JIOYCTHIT YUCIIO0 OITMOOK U HEJIOUETOB,
MIPEBOCXOIAAIIEE HOPMY, TIPU KOTOPOH MOKET OBITh BBICTABIIEHA OLIEHKA «3%, WU €CIIH MPABHILHO
BBITIOJTHWJI MEHEE MOJIOBUHBI Pa0OTHI.

Kpurepun onennBanns J1a60paTopHbIX padoT

«5» (OTJIMYHO, 3a4YTEHO): BBITIOJIHEHBI BCE 3aJJaHUs TaOOPATOPHON pabOThI, CTYACHT YETKO
u 6e3 ommOOK OTBETHII HA BCE KOHTPOJIBHBIE BOIPOCHI.

«4» (Xopol10, 3a4TEHO): BBIMOJHEHBI BCE 3a7aHusl J1TaOOpaTOpHOW paboThI; CTYICHT
OTBETUJI Ha BCE KOHTPOJIbHBIE BOMPOCHI C 3aMEUYAHUSIMHU.

«3» (YIOBIIETBOPUTEIHHO, 3aYTEHO): BBIIIOJHEHBI BCE 3a/laHuUs 1a00paTOpHOU pabOThI C
3aMEYaHUSIMU; CTYACHT OTBETHUJI Ha BCE KOHTPOJbHBIE BOIIPOCHI C 3aMEUYAHUSMHU.

«2» (He 3ayTeHO): CTYICHT HE BBIMOJHWI WU BBIIOJHUI HENPABUIBHO 3aaHUS
nmabopaTopHOi pabOThI; CTYJCHT OTBETHII HAa KOHTPOJIBHBIC BOIPOCHI C OITMOKAMU MIJTH HE OTBETHII
Ha KOHTPOJIbHBIE BOIIPOCHI.

OrneHOYHbIE CpeACTBAa JUIsl WHBAIWAOB M JIMI C OTPAaHMYCHHBIMH BO3MOKHOCTSIMU
3JI0POBbSI BBIOMPAIOTCS C YUETOM UX WHAWBUAYAIbHBIX NCUXO(PU3UYECKUX OCOOEHHOCTEH.

— IIPU HEOOXOJUMOCTH UHBAJIUAM U JIULAM C OTPaHUYE€HHBIMH BO3MOKHOCTSMHU 3JI0POBBSI
MPEOCTABIISAETCS IOTIOJIHUTENILHOE BpeMs ISl TTOJITOTOBKHM OTBETA Ha 3a4eTe;

— MpU TOPOBEACHUU MPOLEAYPHl OLIEHUBAHUS PE3yIbTATOB O0YUEHUSI MHBATUAOB U JIUI] C
OTpaHMYEHHBIMH BO3MOXKHOCTSIMHU 3/I0pPOBbsI MPEIYyCMaTPUBAETCS HCIIOIb30BAHUE TEXHUUECKUX
CpeACTB, HEOOXOAUMBIX UM B CBSI3U C X WHAWBUIYAIbHBIMH OCOOCHHOCTSIMH;

— MPU HEOOXOUMOCTHU I OOYYAIOIINXCS C OTPAHUYEHHBIMU BO3MOXKHOCTSIMU 370D OBbSI
W WHBAJIWIOB TPOIEAypa OICHUBAHUS pPE3YyIbTaTOB OOYYCHHsS MO AMCIUIUIMHE MOMXKET
MIPOBOJIUTHCS B HECKOJIBKO ITATIOB.

[Iponienypa oneHMBaHUS PE3yJIbTATOB OOYyYEHHsS] WHBAIMUIOB U JIMI[ C OTPAHUYCHHBIMU
BO3MOKHOCTSIMU 3/I0pPOBbSI 110 JUCHMIUIMHE (MOAYJIIO) TPEeIyCMAaTPUBAET IPEI0CTABIICHUE
uHbpopmanuu B ¢GopMax, aJalnTUPOBAHHBIX K OrPAaHMYEHUSIM HUX 370pPOBbsI U BOCHPUSTHUS
uHpOpMaIHH:

JUis u1 ¢ HapyUIeHUsIMU 3pEHUS:

— B MeYaTHOM (hopMe YBEIIMUEHHBIM IpUPTOM,

— B (hopMe FIEKTPOHHOTO JTOKYMEHTA.

Jlnis v ¢ HapyUIeHUsIMU ClyXa:

— B me4aTtHou dopme,

— B (hopMe FIEKTPOHHOTO TOKYMEHTA.

Jist w1 ¢ HapyIIeHUsIMU OTTOPHO-/IBUTaTEIIFHOTO armapara:

— B [IeYaTHOU (opme,

— B (hopMe AIEKTPOHHOTO JOKYMEHTA.

JlaHHBI TIepedeHh MOXKET OBITh KOHKPETHU3UPOBAaH B 3aBHCUMOCTH OT KOHTHMHIEHTA
o0ydaronuxcs.
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S IlepeyeHnb y4eOHOI JUTEPATyPhl, HH(POPMALMOHHBIX PECYPCOB M TEXHOJIOTH M

5.1 YueOHas quTeparypa

1. Tpudono K.M. Ou3nko-xMMUYECKHE MPOLECCHl B TEXHOCHepe: YU4eOHUK Ui
cryaentoB By30B / K. W. Tpudonos, B. A. [lesucunos. - M.: THOPA-M: ®OPYM, 2007. - 239
c.

2. MatemaTnueckoe MOAETUPOBAHUE SKOJIOTHUECKHUX MPOILIECCOB PACIpPOCTPAHEHUS
3arpsI3HSAIONIMX BEIIECTB: y4eOHOe mocoOme s CTyIneHToB By30B / B. A. babemko, A. B.
[TaBnoBa, O. M. ba6euko, O. B. EBgokumoBa; M-Bo oOpa3oBanust u Hayku Poc. @enepauuuy;
Ky6anckuii roc. yu-t. - Kpacuogap: [KyOGanckuii rocynapctBennsiii yuusepcutet|, 2009. - 138
c.

3. ['ymepoB, A.M. MaremaTHueckoe MOAETUPOBAHHE XUMHMKO-TEXHOJIOTHYECKUX
MIPOLIECCOB [DIEKTPOHHBIN pecypc]: yuebd. nocobue / A.M. ['ymepoB. — DNEeKTpoOH. naH. — 2-€
u3n., mnepepad. — Cankr-llerepOypr: Jlams, 2022. — 176 c¢. — Pexum pgocrymna:
https://e.lanbook.com/book/211445.

4, benos ILI. CucremHblil aHaiM3 W MOJETUPOBAHUE OIACHBIX IPOIECCOB B
texHochepe [Tekct]: yueOnoe mocobue misa crynentos By3oB / I1. I'. benos. - M.: Akanemus,
2003. - 506 c.

S. MemMmOpanbl 1 MeMOpaHHbIE TeXHOJIOTHH, TTo11 peal. A.b. fApocnasiena, — M.: Hayka,
2013. -612c.
6. V3nenoBa A.M., Kosanenko A.B., VYprenoB M.X. Marematudeckoe

MOJIeIUPOBaHUE MEMOpAHHBIX MpoleccoB ¢ ucnonb3zoBanueM Comsol Multiphysics: YuebHoe
nocobue. — Kapauaesck: KUI'Y, 2012. — 182 c.

7. KoBanenko, A.B. Marematnyeckoe MoaenupoBaHue (HUHKO-XUMUIECKUX
nporeccoB B cpene Comsol Multiphysics 5.2 [DnekTpoHHBI pecypc]: yuebnoe mocodue / A.B.
Koanenko, A.M. ¥Y3nenosa, M.X. Yprenos, B.B. Hukonenko. — DnekTpoH. gaH. — CaHKT-

[etepOypr: Jlanb, 2022. — 228 ¢. — Pexum pocryna: https://e.lanbook.com/book/209906.

5.2 [lepuoauyeckas JuTepaTypa
1. Basel nauasix komnannu «Vet Bero» hitp://dlib.eastview.com
2. Onextponnas 6ubmoreka GREBENNIKON.RU https://grebennikon.ru/

5.3 HuTepHeT-pecypchbl, B TOM 4YHCJIe COBpeMeHHbIe NpodeccHOHATbHbIE 0a3bl
JAHHBIX M HH(POPMALIMOHHbIE CIIPABOYHBIE CHCTEMbI

J1eKTPOHHO-0uOIHoTeYHbIe cucTembl (IBC):

1. DBC «}OPAMT» https://urait.ru/

2. DBC «YHUBEPCUTETCKA 1 BUBJIMOTEKA OHJIAMH» www.biblioclub.ru

3. DBC «BOOK.ru» https://www.book.ru

4. 3bC «ZNANIUM.COM» www.znanium.com

5. OBC «JIAHb» https://e.lanbook.com

IpodeccnonanbHbie 0a3bl JAHHBIX:

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

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

3. Kypnasnst uznarenscrea Wiley https://onlinelibrary.wiley.com/

4. Hayunas snektponnas oudnuoreka (HOB) http://www.elibrary.ru/

5. [ToTHOTEKCTOBBIC apXMBLI ~ BEAYIIMX  3aMagHbIX HAYYHBIX OJKYPHAJIOB Ha
Poccwuiickoii miardopme Hayunsix sxypranos HOMKOH http://archive.neicon.ru

6. HammonanbHast 35eKTpoHHAsS OMOIMOTEeKa (OCTyn K DIIEKTPOHHON OHMOIHMOTEKe
muccepranuii Poccuiickoii rocynapcrsennoit ounonmuorexu (PI'B) https://rusneb.ru/

7. baza pannbpix CSD KeMOpuKcKOoro meHTpa KpucTauiorpaduyecKux TaHHBIX
(CCDC) https://www.ccdc.cam.ac.uk/structures/

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

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

17


https://e.lanbook.com/book/209906
http://dlib.eastview.com/
https://grebennikon.ru/
https://urait.ru/
http://www.biblioclub.ru/
http://www.book.ru/
https://znanium.com/
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http://www.scopus.com/
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10. Nature Journals: https://www.nature.com/

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 uHpopmaimontas cuctema POCCHS http://uisrussia.msu.ru

HNupopMaunoHHblie ClIPABOYHbIE CUCTEMbI:
Koncynwsrant [Tntoc - cripaBodHast mpaBoBasi cUCTeMa (JIOCTYM 10 JTOKAIbHOW CETH C
KOMITLIOTEPOB OMOIIMOTEKH ).

Pecypchbl ¢B00OOAHOTO T0CTYyHA:

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

2. AMepuKaHCKas aTeHTHas 6a3a maHHbIX hitp://www.uspto.gov/patft/

3. MuHUCTEpCTBO HaykKH U BbICIIero oOpaszoBanus Poccuiickoii ®eneparnuu
https://www.minobrnauki.gov.ru/;

4, DdenepanpHbiil mopran "Poccuiickoe obpaszoanme” hitp://www.edu.ru/;

5. Nudopmarmonnass cucrema "EamHoe OKHO JocTyma K 00pa3oBaTelbHBIM
pecypcam" http://window.edu.ru/;

6. Enunas kosmekiust 1udpoBeIX  00pa3oBaTelbHBIX — pecypcoB  hitp://school-
collection.edu.ru/ .

7. Cnyx0a TeMaTHUECKHX TOJKOBBIX ciioBapei http://www.glossary.ru/;

8. CrnoBapu u sHmKIIoneauu hitp://dic.academic.ru/;

9. Oo6pazoBaresbhblii mopran "Yueba" hitp://www.ucheba.com/;

10. 3akonompoekT "O06 oOpazoBanuu B Poccuiickoit @eaeparuu’". Bornpockl 1 0OTBETHI

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

CoOcTBeHHBIE JJIEKTPOHHbIE OOpa3oBaTe/ibHble M HH(OPMAIMOHHbIE PeCYpPChl
KyoI'y:

1. ONEeKTPOHHBII KaTajuor Hayunon OoubIMoTeKn KyoI'y
http://megapro.kubsu.ru/MegaPro/Web

2. OneKTpOHHAs 6ubinoreka TPYIOB YYEHBIX KyoI'y
http://megapro.kubsu.ru/MegaPro/UserEntry?Action=ToDb&idb=6

3. Cpena MotyibHOTO TMHaMu4deckoro o0yuenus http://moodle.kubsu.ru

4. baza y4eOHBIX IUIaHOB, Y4eOHO-METOAMYECKHX KOMIUIEKCOB, IMyOIUKAUil Hu
koHpepenuwmii http://infoneeds.kubsu.ru/

5. bubmuoreka  uH(pOpMAIMOHHBIX  pecypcoB  Kadeapsl  MH(OPMAIMOHHBIX
00pazoBaTeNbHBIX TexHOMorui hitp://mschool.kubsu.ru;

6. OnekTpoHHbIH apxuB gokymeHToB Kyol'Y_http://docspace.kubsu.ru/

7. DneKTpOHHBIE 00pa3oBaTeIbHBIC Pecypchl Kadeapbl HHPOPMAIIMOHHBIX CHCTEM U

TexHoyorui B oopazoannu Ky6l'Y u Hayuno-meroandeckoro xxypHana "IIIKOJIbHBIE TOJIbI"
http://icdau.kubsu.ru/

6 MeTonuyeckne yKazaHus J1JIs 00y4al0MIMXCs M0 0CBOEHUIO T CUUILINHBI (MOTYJIs1)

VYceneniHoe OCBOEHHME AMCLUMIUIMHBI TMpEANoiaraeT akTUBHOE, TBOPYECKOE YydyacTHe
CTYJICHTA IyTEM TUIAHOMEPHOM, MMOBCEAHEBHON paOOTHI.

OO0mue pekoMeH 1A MA

N3yyenue AUCIMIUIMHBI CIeAyeT HauWHATh C MPOpabOTKH padodeil mporpamMmebl, ocodboe
BHUMAaHUE, yAeJss UesIM U 3aJla4aM, CTPYKTYPE U COJIEp KaHUI0 Kypca.

PaboTa ¢ KOHCIIEKTOM JIEKI[HIA.
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[IpocMoTpUTE KOHCHEKT cpa3y MOCHE 3aHATHIA, OTMEThTE MaTepHall KOHCIEKTa JIEKIIHIA,
KOTOpPBIA BBI3bIBAECT 3aTPYJHEHUS 11 TOHMMaHuA. [lombITaiiTeCch HAWTH OTBETHI Ha
3aTpyIHUTENIbHBIE BONPOCHI, UCIIONb3YsI pEKOMEHAYEMYIO IUTepaTypy. Ecim camocTosTensHO He
yaJ0Cch pa3odpaThbcsi B MaTepuane, chopMyIupyiTe BOIPOCH M 0OpaTUTECh 3a TOMOIIBIO K
MpernoaaBaTeNlto Ha KOHCYJIbTALMK WM OMKalIie JeKuu. PerynspHo OTBOAWTE BpeMs JUis
MOBTOPEHUS TPOIJICHHOTO MaTepuaina, IpOBepsis CBOM 3HAHMUA, YMEHHUS U HABBIKU IO
KOHTPOJILHBIM BOTIPOCAM.

Jlexuuu SBJISIOTCS OJHMM U3 OCHOBHBIX METOJOB OOYYEHHS IO IUCIUILTUHE, KOTOpHIE
JIOJIKHBI PEIIaTh CIEAYIONIUE 3a0auu:

- W3JI0KUTh BAXKHEHIIMM MaTepuas MpOorpaMMbl Kypca, OCBEILAIOIIMA OCHOBHBIE
MOMEHTBHI;

- Pa3BUTh Y CTYACHTOB MOTPEOHOCTh K CAMOCTOSITENILHON padoTe Haj y4eOHOH H
HAay4YHOM JIUTEpaTypoil.

C 1emnbI0 KOHTPOJIA U OJITOTOBKU CTY/ICHTOB K M3YYCHHIO HOBOM TE€Mbl BHAYaJE KaXI0TO
3aHATUA MPENOoJaBaTeIeM MPOBOJUTCS UHAUBUAYAIbHBIA WM (PPOHTATIBHBIN YCTHBIM OMpPOC MO
BBITIOJTHEHHBIM 3aJJaHHSIM TIPEeAbIyIIed TeMbl. KpuTepun OIEeHKH: — MPaBUIBHOCTh OTBETA IO
COJIEp>KaHUIO0 3a/1aHus (YUYUTHIBACTCS KOJIMYECTBO U XapaKTep OUIMOOK MPH OTBETE);

— MOJHOTA U rIyOuHa OTBeTa (YUUTHIBAETCS KOJIMUYECTBO YCBOCHHBIX (PAKTOB, MOHSATUHN U
T.IL.);

— CO3HATENLHOCTh OTBETA (YUUTHIBACTCS IOHUMAaHUE U3JIaraeMoro MaTepuania);

— JIOTMKa W3JIOKEHHs] Marepuasia (y4MTbIBA€TCS YMEHHE CTPOUTH II€JIOCTHBIH,
MIOCJIEZI0BATEIbHBIN paccKkas, TpaMOTHO MOJb30BaThCsl CIEIMATBbHON TEPMHUHOJIOTUEN);

— palMOHANBLHOCTh HWCIHOJb30BAHHBIX MPUEMOB U CIIOCOOOB PEIICHUs IMOCTABICHHOM
yueOHOI 3a1auu (YUUTHIBACTCS YMEHHUE UCIIONIb30BaTh HAOOJIee MPOrpecCUBHBIC U A PEKTUBHBIE
CIOCOOBI TOCTHKEHUS 11ETIH ),

— CBOEBPEMEHHOCTh M d3()(PEKTHBHOCTH WCIONB30BaHUS HATISIHBIX IMOCOOMH U
TEXHUUYECKHX CPEJICTB MPHU OTBETE (YUUTHIBACTCS TPAMOTHO U C MOJIb30M MPUMEHSITh HATJISITHOCTD
U J€MOHCTPALIMOHHBIN OTBIT MPU YCTHOM OTBETE);

— HCIIOJIb30BAHKE JIOTIOJHUTEIHLHOTO MaTepuaa (00s3aTeIbHOE YCIOBHE);

— paIMoOHAJIBHOCTh MCIIOJIb30BaHUS BPEMEHHU, OTBEACHHOTO Ha 3ajaHue (He 0100psercs
3aTSAHYTOCTb BBIMOJIHEHUS 3aJlaHUs, YCTHOIO OTBETAa BO BPEMEHH, C YYETOM HHAMBHYalIbHBIX
0COOEHHOCTEH CTYJECHTOB).

Pa3BepHyTBIi OTBET CTyAEHTa MIOJDKEH MPEACTaBISATh COOOM CBsI3aHHOE, JIOTHUYECKH
MocJeIoBaTeIbHOE COOOIIEHHE Ha 3aJaHHYI0 TEMY, IOKa3bIBaTb €r0 yMEHHE TPHUMEHSThH
oTnpeAeNeHus], IpaBuiia B KOHKPETHBIX CIyYasX.

MeTtoanueckue peKOMEHAALMH VISl IOATOTOBKH K KOHTPOJIbHBIM pa6oTaM M HAIIM CAHUS
KOHTPOJIbHBIX padoT

[Ipy moaroToBKe K KOHTPOJHHOW pabOTe W UTOrOBOMY TECTUPOBAHHMIO HEOOXOAUMO
BHUMATEJIbHO TPOYUTATh COCTABJICHHBIE paHEe KOHCHEKTHl JIEKUUH, MPOCMOTPETh MOPSI0K
BBITIOJTHEHHS J1a0OpPaTOPHBIX pabOT W OCHOBHBIE TIOJYYCHHBIC B X0/ JAOOPATOPHBIX PabOT
BbIBO/IbI. OTBETUTH HAa KOHTPOJIbHBIE BOIPOCH.. CBEPUTH CIUCOK BONPOCOB C HMMEIOIIEHCS
uHpopmanmei. Henocraromyto uHpoOpmanuio HEoOXOAUMO HaWTH B yueOHUKax (y4eOHbBIX
MOCOOHMAX) WM B APYTHX UCTOYHUKAX MH(HOPMAIIHH.

KontponbHas paboTta mpoBOIUTCS B MUCbMEHHOU (hopme.

KonTponbsHble paboThl OOBIYHO cOIEpXKaT HECKOJIBKO BONPOCOB M MMEIOT HECKOJBKO
BapuanToB. CrTyaeHT nuOO0 caM BbIOMpAaeT OJMH W3 MPEUIOKEHHBIX BAPUAHTOB, JHOO
IPEIoJIaBaTelb 3aKPEIUIIeT 3a KaX/AbIM CTYJIEHTOM OIPEJe/ICHHbII BapHaHT.
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MeTtoan4eckue peKOMEHIALNH JJIsl NOATOTOBKH K OBICTPOMY IHCBMEHHOMY OIPOCY
«0JM1-0NIpOCY» M MPOBeleHUs ObICTPOro MMCbMEHHOI0 ONPOCca «OJIMI-0NIPOCca»

BEBICTpBIN MUCHBMEHHBIA OMPOC «OIHUI-OMPOCY» CIIOCOOCTBYET PA3BUTHIO MBICIUTEIHLHOTO
nporiecca, pa3BUTHIO CIIOCOOHOCTH K CHCTEMHOMY MBIIIUICHHUIO U aHAJIH3Y, & TAK)KE 3aKPETIICHUIO
3HAaHUH y BCEX CTYJIEHTOB OHOBPEMEHHO.

[Tpu moAroToBKe K «OIMIL-OMPOCY» MPENoAaBaTelb J0JDKEH 3apaHee IPUroTOBUTh CITMCOK
CTYJEHTOB U HaIlMCaTh CaMbl€ B)XHbIE, HO IIPH ATOM y3KHE U JIOTHUECKH CBSI3aHHBIE BOIIPOCHI 110
COOTBETCTBYIOLLEH TEME.

Kaxxmomy cTyneHTy BblIaeTcs CBOW COOCTBEHHBIHM, Y3KO CQOpPMYIUPOBaHHBIA BOIPOC.
OtBer noMKEeH OBbITh YETKUM M KpPAaTKUM, COJEpKalliM BCE OCHOBHBIE XapaKTEPUCTHKU
OIIUCHIBAEMOT'O TIOHATHS.

MeTtoanyeckne peKOMeHIAIUM IS IPOBeeHUS 3a4eTa

CryneHThl 00s13aHBI CIaTh 3a4€T B COOTBETCTBHH C PACIHCAHWEM M yYEOHBIM TUIAHOM.
3aueT Mo MAUCUUIUIMHE IMpeclieqyeT Ieib OIEHUTh padoTy CTyAEHTa 3a KypC, MONy4YeHHE
TEOPETUYECKUX 3HAHUH, MX MPOYHOCTb, PA3BUTHUE TBOPUECKOIO MBINUICHUS, MPUOOpETeHHE
HABBIKOB CAMOCTOSITETIbHOW PabOThI, yMEHHE MPUMCHSATh TOJYyYEHHBbIC 3HAHWS JUIS PEIICHUS
MPAKTUICCKUX 33]1a4.

dopma mMpOBEACHUS 3ayeTa: YCTHO WM TMHCBMEHHO YCTAHABIMBACTCS PEIICHHEM
kadeapsl. Pe3ynpTaT cjaun 3a4eTa 3aHOCUTHCS IIPEToAaBaTesieM B 9K3aMEHAIMOHHYIO BEIOMOCTh
1 324CTHYIO KHIKKY.

B ocBOCHMU AMCUMIUIMHBI MHBATUAAMH U JIULAMU C OTPAHHMYEHHBIMU BO3MOXKHOCTSIMU
370pOBbsi  0OJIBIIOE 3HAYCHHE HMEET WHAWBHUIyajbHas ydeOHas pabora (KOHCYJbTAIMH) —
JIOTIOTHATEILHOE pa3bsiCHEHUE YICOHOTO MaTepraa.

WupuBuyanbHble KOHCYJIbTAIMM IO MPEIMETY SBISIOTCA BaXKHBIM  (haKTOPOM,
CHOCOOCTBYIOLIUM HHJIMBUIYaTU3aUN 00yYeHHUS U YCTAHOBJICHUIO BOCITUTATEILHOIO KOHTAKTA
MEXIy TMpernojaBareieM © OOydJalomuMCcs HWHBAJIUIOM WM JIMIIOM C OTPaHUYCHHBIMH
BO3MOXXHOCTSIMU 3/TOPOBBSI.

JlaGopaTopHasi paGoTa BBINOIHSACTCS CTYACHTOM B COCTAaBE T'PYIIIBI, MOATPYIIIHI WIH
WHAMBHUyallbHO. Bce BbIUMCIEHHS JKelaTelbHO MPOBOAWT, BO Bpems 3aHaTHs. [lpu
HEJO0CTaTOYHOM KOJIMYECTBE BPEMEHHU UX MOKHO BBIMOJIHATH B UaChl CAMOCTOSITENILHOM paboThI C
00s13aTeTLHBIM TIPEJICTABICHHEM PE3yJIbTATOB MPETOAaBaTEII0 Ha MOCIEIYIOMUX 3aHATUIX WU
KOHCYJIbTAIIUSX.

Odopmiienne paboT JOHKHO MPOBOAUTHCS MOCIE OKOHYaHUS paboThl B ayauTopun. s
MOJTOTOBKH K 3aIMTE OTYETa CJICAYET NMPOaHAIU3UPOBATH PE3YyIbTAaThl, 000OIIUTE PE3yIbTAThI
UCCJIeTOBaHM B BUJIE BHIBOJOB MO paboTe, MOATOTOBUTH OTBETHI HA Bompockl. [locre 3aBepiieHus
BBITIOJTHEHUS JTa0OPAaTOPHBIX pabOT MPOU3BOJAUTCS MX 3aIIUTA.

7 MaTepuajibHO-TeXHUYeCKoe o0ecrneveHue mo JUCHunjiantHe (MoayJiro)

HanmeHnoBanue crieriaibHbIX OCHAII[EHHOCTh CIEIHATbHBIX IMepeveHp TUIEH3HOHHOTO

HOMELICHUH HOMELICHHUI HPOrpaMMHOr0 ofecredeHus

YueOHbie ayJUTOPUH it | Mebenb: yueOHas MmeOenb Microsoft Windows

TPOBEJCHUS 3aHATHN JIEKIHOHHOTO | TeXHHYECKHE CPeNCTBA 00y ICHHUS: Microsoft Office Professional

TUIIA 9KpaH, IPOCKTOP, KOMIILIOTEP Plus

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

Craspormnosibekas, 149)

VueOHBIE ayIMTOPUH st | MeGenb: yueOHast MmeGens Microsoft Windows

pOBEICHHS J1aDOPATOPHBIX PAOOT. TexHuueckue cpencTBa 00y YeHus: Microsoft Office Professional

(ayn. 10la, r. KpacuHomap, yi. | 3KpaH, IPOEKTOP, KOMIIBIOTED Plus

Crasponoisibckast, 149) OOopyioBaHHe: MeI0OBast JOCKa COMSOL Multiphysics

Jns  camocroATenbHOM — paboThl  OOyyaromuxcs  IMPeIyCMOTPEHBl  TOMEIICHUS,
YKOMIUIEKTOBAHHBIC CIICIIMAIM3UPOBAHHON MEOEIbI0, OCHAIEHHBIE KOMIBIOTEPHOU TEXHUKOU C
BO3MOKHOCTBIO MOJAKIIOYEHUs K ceTH «MHTepHeT» u obecneueHHeM JOCTyNa B 3JEKTPOHHYIO
nH()OpMaIMOHHO-00pa30BaTEILHYIO CPEAY YHUBEPCUTETA.
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HaunmMenoBanue noMemeHui Jis
CaMOCTOSITEIbHOM PaboThI

OcHaleHHOCTh TOMEIeHUH IS
CaMOCTOSITENIbHOI paboThI

Ilepeyens IULIEH3NOHHOTO
MIPOrPaMMHOTO O0ecTeyeHus

oOyJaronuxcs oOydJaronx cs
IMomemenue s caMocTosATenbHON | Mebenb: yueOHas MebOenb WinSvrDCCore ALNG
paboTel oOyuaronuxcs (YnTanpHbIl | KomrmiekT cnerpanusupoBanHoii | LiICSAPk MVL 2Lic CoreLic
3an Hayunoii 6ubmmoTtekn) MeOeH: KOMIBIOTEPHBIE CTOJIBI EES

O6opyaoBaHre: KOMIBIOTEpPHAS TEXHUKA
C MOJKJIIOYEHHEM K WH(OpMAIMOHHO-
KOMMYHHKalMOHHOU cetn « MUHTepHeT» 1
JOCTYIIOM B AIEKTPOHHYIO
MHPOPMAITIOHHO-00pa30BaTEIBHYIO

cpeny o00pa3oBaTEIbHON OpraHH3aluHy,
BeO-KaMephl, KOMMYHHUKAIIHOHHOE
obopynoBaHue, o0ecrieunBaroIee
JIOCTYH K CETH HHTEpHET (IIPOBOIHOE
COEIMHEHHE u OecripoBoIHOE
coeauHenue mo texuonoruu Wi-Fi)

Microsoft Office Professional
Plus
Koncynprantllnroc

TTomemenne it caMOCTOSITEIbHOMN
pabotel obyuaromuxcs (aya. 329c,
401c, T. Kpacnonap, YL
CraBporonibckas, 149)

Meobenb: yaeOHas mebennb

Kommnexr CIeLUaTIu3upOBaHHON
MeOeH: KOMIIBIOTEPHBIE CTOJIBI
O6opynoBaHre: KOMIBIOTEpPHAS TEXHUKA
C TIOAKIIOYEHHEM K HH(POPMAIMOHHO-
KOMMYHUKAaIMOHHOM cetu «IHTepHeT» 1
JIOCTYIIOM B IIEKTPOHHYIO
nH(OpPMAOHHO-00Pa30BATENbHYO
cpeny 00pa3oBaTelIbHOW OpraHM3alvy,
BeO-KaMepHl, KOMMYHHUKALIUOHHOE
obopyznoBanue, o0ecrieunBaroIee
JOCTYH K CETH HHTEpPHET (IIPOBOIHOE
COCTMHEHHE " GecripoBogHOE
coequHenue 1o TexHonoruud Wi-Fi)

Microsoft Office Professional
Plus

Microsoft Windows
Crenuain3upoBaHHOE
nporpaMmmMHoOcC 06GCH6‘IGHI/IG
cepun «OKOJIOT» (VIIP3A
«3KOJIO, ITIB-3KOJIOT,
MHBEHTAPU3ALINA,
MATUCTPAJIb-T'OPO/I,
ATII-DKOJIOT, HJIC-
SKOJIOT)

Fenix Server Academy
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