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1 Hesn u 3axa4M N3y4YeHUs T CUUILIMHBI (MOLYJI51)

1.1 Heanr ocBoeHHMsi TMCUMILIMHBI (OPMUPOBAHHE 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 3apaun JUCHUIIMHBI

1. JlaTh IpeicTaBICHUE O METOJIaX MCCIICI0OBAHMSI MIPUPOTHBIX 3aKOHOB.

2. CdhopmupoBaTh 3HaHUS 00 OCHOBHBIX 3aKOHaX M BBIPAKAIOIINX YPAaBHECHUSAX B
00J1aCTH MOJICITMPOBAHMS SBJICHUM TIEPEHOCA, C IISJIbIO MPOTHO3UPOBAHKS PA3TUYHBIX TPUPOTHBIX
MPOLIECCOB.

3. OOy4uTh HEKOTOPHIM OCHOBHBIM ITOJIXOAAM K MOJIEIMPOBAHUIO U IPUBUTH HABBIKU
pelIeHns 3aa4 10 IPOTHO3UPOBAHUIO (PU3NKO-XUMHUYECKUX IPOIIECCOB.
4. [IpuBUTE IpaKTHYECKHE HABBIKM PAaOOThl ¢ KOMIIBIOTEPHBIMU IPOrpaMMaMu st

TUITXMYHBIX (bH3PIKO-XHMI/I‘~I€CKHX pacycToB.

1.3 MecTo AucuuminHbI (MOAYJIs) B CTPYKTYpe 00pa3oBaTe/ibHOI NPOrpaMMbl

JucrunarHa «PU3UKO-XUMHUS IPUPOAHBIX MPOLECCOBY» OTHOCUTCS K JUCHUILIHHAM 10
BBIOOpY dYacTH, (OpPMHUpYEeMOW YYaCTHHKaMH OOpa3oBaTEeNbHBIX OTHOIICHHMH, bioka 1.
Huctunnuuel (Moaynu) ydebHoro miana. B coorBercTBUM C¢ paboynM y4eOHBIM IIJIAHOM
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 TPEIISCTBYIOMEH IMPH M3YYEHUW JUCIUIUIMH: «DKOJIOTMYECKOe CTpaxOBaHHEY,
«YmpaBieHHe TEXHOC(PEPHOH 0€30MaCHOCTHION.

1.4 IlepedyeHb MJaHMpyeMbIX pe3y/JbTATOB O0y4eHUs] MO JAMCHUILIHHE (MOAYJIIO),
COOTHECCHHBIX C IVIAHUPYEMBbIMH Pe3yJIbTATAMH OCBOCHHs 00pa30BaTeJbHOH NPOrPaMMbI

N3yuenne nanHOM yuyeOHOW AMCHMIUIMHBI HampaBiIeHO Ha (OpMUpPOBAHUE VY
00yYaromuxcst CAeIyOIUX KOMIETEHIIHNA:

KO}] N HAUMCHOBAHUE MHAMUKATOPA JOCTUIKCHUA

Pe3ynbTathl 00yueHUs MO AUCIUTIINHE
KOMIIETEHIIUU

MIK-3 CnocodeH ucnojib30BaTh npodeccuoHalbHOEe NPOrpaMMHoe obecneyenue 1Jsi coopa, 00padoTKu U
nepenayd MHQPOPMAIHH W COBPEMEHHbIE CPEACTBA BHIYMCIUTENHHOH TeXHHKH W HH(PpOPMALMHOHHO-
KOMMYHHKAIIMOHHBIE TEXHOJOTHH [IJIs MATEMATHYECKOT0 MOJeJTMPOBAHNS MPOIECCOB B TeXHOC(epe
UIIK-3.1.  Ucnmome3yer  mpodeccuoHanbHOE | 3HaeT MpoeCCHOHATBHOE MPOrpaMMHOE 00eCIIeUeHIE IS
porpaMMHOE obecrieueHne JUIst cbopa, | cbopa, 06pabOTKH H IEpenadr HHPOPMALWH, U

obpabotki u  mepeiaud  MHQOPMALMH U | coBpeMEHHbIE CPEJICTBA BHIUMCINTEILHON TEXHUKH 1

COBPEMEHHBIC Cpencrea BRIMHUCTHTEILHON | yiphopManMOHHO-KOMMYHHUKALMOHHBIC TEXHOJOTHHU JUIS
TEXHHKH H HHPOPMAIHOHHO-KOMMYHHKAIMOHHBIC |\ orevarpgeckoro MOJIEIUPOBAHMS, OCHOBHbIE
TEXHOJIOTHH TSt MAaTeMaTHIECKOrO

HpOrpaMMHBIE CPEJICTBA JUIsl OIMCaHus PU3NKO-
XIMHWYECKHX MPOIIECCOB B TEXHOC]EPE, Pa3INIHbIC
MCTOYHHMKH MH(POPMALIMH JJIsI pELIeHHs 33124 B 00J1acTH
MOJIETHPOBAHUS (PU3UKO-XUMHUECKUX IPOIIECCOB B
TexHOCc(epe, OCHOBHBIE 3aKOHBI U BRIPAXKAOINE YPAaBHEHHS
B 00JIaCTH MOJIETMPOBAHMS (PU3UKO-XHUMUIECKHX
IIPOLIECCOB, YUCIIEHHBIE METObl; BEIYUCIUTEIbHYIO
TEXHUKY; IPUKIAIHbIE IPOTPAMMBI I10JIb30BATENBCKOTO
Ha3HAUYECHUS; CIELIMAIM3UPOBAHHBIE IPOTPaMMBbI

MOJIEIIMPOBAHUS NIPOLIECCOB B TEXHOCHEPE

YMeeT  OCYIIECTBISATH MOUCK M HCIIOJIb30BaTh
npodeccruoHaTbHOE TPOrpaMMHOE obectiedeHne s coopa,
00paboTKkM M Tmepenadn WHPOPMAIH, ¥ COBPEMCHHEIC
CpeICTBa BBIYUCIUTECIHPHON TEXHUKH M HH()OPMAIMOHHO-
KOMMYHUKAIIMOHHBIC TEXHOJOTHH JJIsi MAaTeMaTH4eCKOTrO




Kon n HanmenoBanue WHAWKATOpa TOCTUKCHUA
KOMIICTCHIINH

Pe3ynpraTel 00ydeHus 10 TUCTIUIUTHHE

MOACIMPOBaHUA MTPOLECCOB B TeXHOC(lJepe, IMPOCKTUPOBATH
MaTeMaTU4€CKyr0 MOJCJIb; MCII0Jb30BaTh MaTeMaTUYeCKUI
armnapat ajid pCuicHus 3agaqdun

nepenadd  wHOOpMAIIH

BBIUHCITUTELHON TEXHHUKH
KOMMYHUKAIIMOHHBIE TEXHOJIOTHH [UI1 MaTeMaTH4eCKOTO
MOJIETIMPOBAHMS  IPOIIECCOB
HaBBIKAMH CO3AHUS MaTEMaTHYECKUX MOJENCH, perIeHus
MaTeMaTHYeCKUX 3ajad,
MaTeMaTHYeCKMX MoJelied THUIOBBIX 3afad B 00JacTH
(PU3MKO-XMMHUYECKHX MPOIIECCOB B TEXHOChEpe

Brnaneer, BHeapsier m pa3padaTbhiBaeT NMpoQecCHOHAIBHOE
IporpaMMHOE o0ecrieueHue mius coopa, o0paboTKH U

COBpEMCHHBIE  CpEICTBa

n

HHPOPMALHNOHHO-

B TexHoc(epe, BiIageeT

METOJaMH TOCTPOCHUA

2 CTpyKTYypa U cofepkaHue JUCHUUILIHHBI

2.1 Pacnipenesienne TPYA0EMKOCTH JUCHUILIMHBI IO BHAaM padoT
OO6rast TpyA0EMKOCTh JAMCIUILIMHBI COCTaBsieT 4 3adeTHbiXx eauuui (144 yacoB), ux

pacripeziesieHue 1o BujaM paboT MPEACTaBICHO B TAOIHIIE.

Bib! paGor Bcero ®dopma o0ydeHust
4acoB OYHasi
7 cemectp
(uachr)

KonTakTHas pa6oTa, B TOM 4HcJe:
AyauTopHbIe 3aHATHS (BCEro): 68 68
3aHATH JICKIIMOHHOTO THUIIA 34 34
J1a00pATOPHBIC 3aHATHUS 34 34
Wuas koHTaKkTHas padora:
KonTtpons camocrogrensHoi pabotsl (KCP) 4 4
IIpomexxyrounas arrecraius (MKP) 0,2 0,2
CamocrosiTesibHasi padoTa, B TOM YHCJIe: 35,8 35,8
Pemrenue 3amau 12 12
CamocToATenbHOE H3y4YeHHE pa3feNioB, CAaMOIOATOTOBKa (IpopaboTka u
MIOBTOPEHHUE JIEKI[MOHHOTO MaTepHuaja M MaTephaja yIeOHHKOB M yUeOHBIX 12 12
1ocobuii, MOITOTOBKA K J1Ta0OPaTOPHBIM 3aHSITHAM, KOJUIOKBUYMaM H T.JI.)
IToaroroBka Kk TeKyIieMy KOHTPOJIO 11,8 11,8
KonTpoas:
[Moaroroska k 3K3aMeHy - -
Oo0mast Tpy10eMKOCTh yac. 108 144

B TOM 4K CJie KOHTAKTHasi padoTra 72,2 72,2

3a4. efl 3 4

2.2 ConepxxaHue QM CUMILTHHBI

Pacrnipenenennie Bu10B yueOHOM paOOThI U UX TPYJOEMKOCTH IO pa3fiesiaM AUCIUILIUHBL.
Pa3nens! (TeMbl) TUCHMIUIMHBI, U3y4aeMble B 7 cemectpe (ounas ghopma obyuenus):




KonuuectBo yacos

A Bueayaut
Ne HaunmenoBanue paszenos (Tem) YAHTOpHAx OpHas
Bcero pabota
pabota
JI 113 JIP CPC
1 |BbuoreoxuMuyYecKre NUKIBI MAKPOIIEMEHTOB 13 4 - 4 5
2 | Du3HKO-XUMHUYECKHE MPOIECCHl B aTMoc(epe 13 4 - 4 5
3 | Pu3HKO-XUMHUYECKHE MPOIECCH B THIApochepe 13 4 - 4 5
4 | OU3NKO-XMMHUYECKHE IIPOLIECCH B INTOChEepe 13 4 - 4 5
HepaBroBecHas TepmoanHamuKka. Y pasHeHus On3arepa u Kemgem-
5 17 6 - 6 5
Kaganbsckoro
6 |JIuneiinbie 3akoHBI nepeHoca Oma, Puka, Hapcu, Pypre 17 6 - 6 5
7  |MozenupoBaHue MPOIECCOB NEpPEHOCca B HAHOMAaTepuaiax 178 | 6 - 6 5,8
UTOI'O no pazoenam Oucyuniumwl 103,8| 34 - 34 35,8
Kontpons camocrosgrensHoit pabotsl (KCP) 4 - - - -
[Ipomexxyrounas arrecrarus (MKP) 0,2 - - - -
IloaroroBka K 3K3aMeHy - - - - -
OO0m1ast TpPyAOEMKOCTb IO JUCIHATUINHE 108 - - - -

[Tpumeuanue: JI — nexuwn, [13 — mpakTrueckue 3aHATHS / CEMUHAPEI,

3aHATHA, CPC - camocrosTenpHas pa60Ta CTYACHTA.

2.3 Conep:xaHue pa3iesioB (TeM) THCHUIIAHBI
2.3.1 3ausaTHda JeKIMOHHOI0 THIIA

JIP — mtaGopaTopHbIe

HaumenoBanue pazgena

dopMa TEKyIEro

No (Tembl) Conepxanue pazzeina (TeMbl) KOHTpOIA
1 2 3 4
1 |BbuoreoxmMuyeckue IUKJIBI|BHOreoXuMHU4eckuii KpyroBopoT aToMOB. I T00anbHbIN UK KP
MaKpO3JIEMEHTOB yriepona. [ mobansHeIi KT a30Ta. [ T00ATBHBII KT CepBL
Ieoxmmviraeckwii kit ocdopa. Porms 6HOTHI B oiepkaHui
TI00ATBHBIX [IMKIIOB SJIEMEHTOB
2 | Ou3NKO-XMMUYECKHE ["a3o0BbIil cocTaB, CTPOEHHUE U PalMALlMOHHBIN PEXUM BO
mporecchl B atmocgepe atMocdepsl. Linpkynsus atMmoceps! 1 MPOLECCH
paccestHus. JlucriepcHble cUCTEMBI B aTMOc(epe.
ATMocdepHBIit a3p03051b. XUMHS CTPATOCHEPHOTO 030HA.
W3menenne knumata 3emin. KucinoTHele ocakaeHusI.
DOTOXUMHUYECKUN CMOT
3  |Dusuko-xumuyeckue KucnoTHo-0CHOBHOE paBHOBECHE B IPUPOTHBIX BOJAX. BO
IIpoIIecCHl B THApochepe AHTpONOTEHHOE 3arpsi3HEHUE TIPUPOIHBIX BOJ
4 DUBNKO-XUMHUECKUE [TouBsl. XuMuueckuii coctas, cBoiicTBa. @OpMBbI MOUBEHHOH | YO
npolriecchl B iutochepe KHCJIIOTHOCTH. XMMUYECKOE 3arpsI3HEHNE TI0YB
5 |HepaBHOBecHas Krnaccudeckast TepMoIMHAMUKA U TEPMOIMHAMUKA BO
TepPMOANHAMHUKA. HEpaBHOBECHBIX NporieccoB. OO0CHOBaHNE YpaBHEHHH
VYpasuenus OH3arepa u Omnzarepa. ConpspbkeHue SBJICHUHN IIepeHoca B MeMOpPaHHBIX
Kenem-Kavanbckoro cucTemMax
6 |JluHeliHBIC 3aKOHBI Pacuer ckopocteii npocTeiinx HepaBHOBECHBIX MPOLIECCOB, YO
neperoca Oma, Puxa, ucnoip3ys 3akonel OMa, @uka, Japcu, @ypbe KP
Hapcu, @ypse
7 |MopnenupoBanue nporeccoB |MeMOpaHbI Kak CJI0KHBIE CEJIEKTHBHBIE CHCTEMBI, KP

MOJCIIb»

IepeHoca B HaHOMAaTepHaJax [MCIOJIb3yeMble ITPU OYMUCTKE IPOMBIIIJIEHHBIX 1 OBITOBBIX
CTOKOB, U UX MOJIETUpOBaHue. 3yueHue NpuHIUIOB
paboThI MporpaMMHOTO MpoayKTa: «MUKporeTeporeHHas

P3




2.3.2 3aHsATHA CEMHHAPCKOro0 THNA (NMpaKkTH4YecKHWe / CeMHHAPCKHE 3aHATHS/
JabopaTopHbIe padoThl)
JIaboparopHbie pabOThI

Ne HanmenoBanue pazaena TeMaTHKa 3anATHI/paboT dopMa TEKyILIEro
(Tembr) KOHTPOJIS
1 2 3 4
1 |buoreoxumuueckue UMKIbI|BHOreOXMMUUECKHE UK MAaKPOIJIEMEHTOB, r100anbHbIi |JIP
MaKpO3JIEMEHTOB LIUKJI YTIIepOAa, a30Ta, cepbl. | eoXuMHIEeCKUt UK
¢docdopa
2 | Du3NKO-XMMHUYECKHE Pacuet ckopoctu pacnpocTpaHeHHs, IPEBPALLCHMUS, JIP
TIPOIIECCH B aTMOcdepe B3aMMOJICHCTBHS BEIIECTB B aTMocepe
3 | Pu3uKO-XMMHUYECKHE Pacuet ckopoctu pacnpocTpaHeHUs, IPEBPALLCHHUS, JIP
TIPOIIECCHI B TUApochepe B3aMMOJICHCTBHS BEIIECTB B THIpOCchepe
4 | DU3NKO-XNMHICCKHE Pacuet ckopoctu pacnpocTpaHeHUs, IPEBPALLCHMUS, JIP
TpOIIeCCH B TUTOC(hepe B3aMMOJICHCTBHS BEIIECTB B TUTOCHEpe
5 |HepaBHOBecHas ConpsbxkeHue cuil ¥ IOTOKOB, ypaBHeHUs OH3arepa. JIP
TepMoJMHaMuKa. YpaBHeHus |YpaBHeHust Kenem-Kauanbckoro u mpakTuieckue
Onzarepa u Kenem- KO3 PHUIHUEHTHI IEpeHoca
Kagansckoro
6 |Jluneiinble 3akoHBI epeHoca [Pacuer ckopocTu quddy3un U ANEKTPOMHUTPALIHOHHOTO JIP
Owma, ®uka, Jlapcu, dypre  |nmepeHoca uepe3 MmemOpaHnsl. Pacuer ckopoctu
NEKTPOJHATN3A
7 |MonenupoBaHue npoiecco |OcBOGHUE MPOrpaMMHOro npoaykra «Mukporereporennas |JIP
IepeHoca B HaHOMaTepHuanax [MoJenb». [IpoBeseHne pacueToB 371€KTPONPOBOJHOCTH,
kodpunreHTa audPpy3nOHHON MTPOHUIIAEMOCTH U YHCEI
TIepeHoca

Pemenwue 3amau (P3), ycrueiii onpoc (YO), «omui-onpoc» (BO), koHTposbHAsS paboTa
(KP), 3amura naboparopuoii padotsr (JIP).

I[lpn  wW3y4eHWHW  JUCHUIUIMHBI ~ MOTYT  NPUMEHSTCS  JJIECKTPOHHOE
JTUCTaHIIMOHHBIE 00pa3oBaTenbHble TeXHOoJIoruHu B cooTBeTcTBUU ¢ DT'OC BO.

o0ydeHwue,

2.3.3 llpumepHasi TeMATHKA KYPCOBbIX padoT (MIP0eKTOB)
KypcoBble paboTsl HE IPEyCMOTPEHBI YUEOHBIM IJIAHOM.

2.4 llepeyeHb y4eOHO-METOAMYECKOT0 O0ecneYeHUus JJI CAMOCTOSATeIbHOH pPadoThl
o0yyarommxcs M0 JMCHHUILIHHE (MOLY110)

[Tepeuensb yueOHO-METOAUUECKOTO 00ECTIEUeHHS TUCITUTUIAHBI [0 BHITIOTHEHUIO

Bung CPC M
CaMOCTOSTENIHLHOM PabOThI

1 2

3

1 |Pemrenue 3amau

2 |CamocrosTenbHOE
U3y4eHHe Pa3IesioB,
CaMOIIOI'OTOBKa
(mpopaboTka u
MOBTOPEHHE
JIEKIIMOHHOTO
Mmarepuaia u
MaTepHualia yaeOHHKOB
1 y4eOHBIX TOCOOHH,
IIOATrOTOBKA K
1a00paTOPHBIM
3aHATHSM,
KOJUIOKBHYMaM H T.11.)

3 |[loaroroska k
TEKYIIEMY KOHTPOITIO

Tpudhono K.M. ®uzuko-xuMudecKue mporeccs B TexHochepe: yaeOHUK st
crynentos By3oB / K. U. Tpudonos, B. A. leBucmios. - M.: UHOPA-M: ®OPYM,
2007. -239 c.

MateMaTHueckoe MOJSIUPOBAaHUE IKOJIOTMYECKUX MPOLECCOB PACHPOCTPAHEHUS
3arps3HAIONIMX BEIIECTB: yueOHOe rocodue Ui cTyJeHTOB By30B / B. A. baberko,
A. B. [1aBnoBa, O. M. Ba6emiko, O. B. EBnokuMoBa; M-Bo 00pa3oBaHusI U HAYKH
Poc. ®enepanyn; Kybanckuii roc. yH-T. - KpacHonap: [Ky6anckuii
rocynapcTBeHHsbI yHuBepcuret], 2009. - 138 c.

MeTtoanyeckue yka3aHHUs K CaMOCTOATENIEHON paboTe CTyICHTOB.

YTBepxneHs! kKapeapoi pusndeckoi xumuu, mpotokon Ne 17 or 11.05.2017 .

Meronnyeckue peKoMeHAaluK K OpraHu3alyy ayJUTOPHON U BHEAYJUTOPHOU
(caMoCTOSTENBHOI) PadOTHI CTYACHTOB: MeToAMYecKue yka3zanus / cocT. T.I1.
Cropoxenko, T.b. [Tounnok, A.B., becnanos, H.B. Jlo3za. — Kpacuogap: Ky6auckuit
roc. yH-T, 2018. 89 ¢




VY4eOHO-MeTOoIMYeCKre MaTepualibl Ul CaMOCTOSITETIbHONM PabOThl O0yYaromuxcs u3
Yycila UHBAJIMJIOB U JIML C OTPaHMYEHHBIMHM BO3MOKHOCTSAMHU 310poBbs (OB3) npenocraistoTes
B (hopMax, aJalnTUPOBAHHBIX K OTPAHUYCHUSAM UX 37J0POBbS U BOCHPUATHS HH(DOPMAITIH:

Jlist 11 ¢ HapyIeHUSIMU 3pEHMSL:

— B [1€4aTHOW (hopMe YBEIUYECHHBIM HIPUPTOM,

— B (hopMe 3JIEKTPOHHOI' 0 TIOKYMEHTA.

JIyist naL ¢ HapyIIeHUsIMU CIIyXa:

— B IIeYaTHOM ¢opme,

— B (hopMe 2IIEKTPOHHOTO TOKYMEHTA.

Jlist 11 ¢ HapyIEeHUsIMU OTIOPHO-/IBUT'ATENIBHOTO amapaTra:

— B mieyaTHo hopme,

— B (hopMe 3JIEKTPOHHOI'O TOKYMEHTA.

JlaHHBIN TIepeYeHb MOXET OBITh KOHKPETH3MPOBAH B 3aBUCHMOCTH OT KOHTHHICHTA
oOyJaronuxcs.

3 OOpa3oBaTe/lbHbIe TEXHOJOTHMH, NMPHUMeHsieMble NPH OCBOEHUH IHCHUILIMHBI
(MmonxyJis)

B Xxozme wu3ydeHHs JUCHUIUIMHBI TNPEAYCMOTPEHO HCIIOJIb30BAHHUE  CIIEIYIOIIMX
00pa30BaTeNbHBIX TEXHOJOTUH: JIEKIMH, J1a0opaTopHble 3aHATUS, NpoOiieMHOe oOyueHue,
MOJyJIbHAs TEXHOJIOTHS, MOJATOTOBKA NMUCHMEHHBIX AHAJUTUYECKHX PaOOT, CaMOCTOSTEIIbHAS
paboTa CTy/IEHTOB.

KoMneTeHTHOCTHBIH MOJAXO0Jl B paMKax IpEenojJaBaHusl AUCLMIUIMHBL peau3yeTcsl B
UCIOJIb30BAaHUM HMHTEPAKTUBHBIX TEXHOJIOTUH M AKTUBHBIX METOJOB (IPOEKTHBIX METOMMK,
MO3rOBOIO IITypMa, pa3dopa KOHKpPETHBIX CHUTYyallUd, aHajau3a I[eJaroruuyeckux 3ajad,
[e1arornyeckoro 3KCIepruMeHTa, HHBIX (OpM) B COUETAaHUU C BHEAYTUTOPHOI paboTOoM.

WudopmanvoHHbIE  TEXHOJOTHH, TPHUMEHSEMbIE TPH HU3YYCHHH JAUCHUIUIAHBL:
UCMOJIb30BaHUE  MH(OPMAIMOHHBIX  PECypcoB,  JOCTYNHBIX B HH(OPMALUOHHO-
TEJIEKOMMYHUKAIIMOHHOM ceTu MHTepHeT.

AnantuBHble 00pa30BaTeNbHbIE TEXHOJIOTMH, IPUMEHSIEMbIE TPH U3YYEHUU AUCHUTUTUHBI
— JUIsl JMIl C OrpPaHUYEHHBIMH BO3MOYKHOCTSMHU 3J0POBbsl NPEIyCMOTPEHAa OpraHu3anus
KOHCYJIbTAIMM C NCIOJIb30BAaHNUEM DJIEKTPOHHOMN IOYTBHI.

B Xozme wu3ydeHHs JUCHUIUIMHBI TNPEAYCMOTPEHO HCIIOJIb30BAHME  CIIEYIOIIMX
00pa30BaTeNbHBIX TEXHOJOTUN: JIEKIMH, J1a0opaToOpHble 3aHATUS, NpoOieMHOe oOyueHwue,
MOJlyJIbHasi TEXHOJOTHS, MOATOTOBKAa MHCbMEHHBIX aHAJIMTUYECKUX pabOT, CaMOCTOATEIbHAs
paboTa CTy/IeHTOB.

KoMmneTeHTHOCTHBIH MOAXO0J B paMKax MpenojJaBaHusl AUCHMILIUHBI pealu3yeTcsl B
UCITOJIb30BAaHUM MHTEPAKTUBHBIX TEXHOJIOTUH M AKTUBHBIX METOJOB (MPOEKTHBIX METOMK,
MO3rOBOIO IITypMa, pa3dopa KOHKpPETHBIX CHUTYyallud, aHajau3a I[eJaroruiyeckux 3ajaad,
Me1arornyeckoro KCIepruMeHTa, HHBIX (OpPM) B COUETAaHUU C BHEAYTUTOPHOH paboTOM.

NupopmaniioHHble  TEXHOJIIOTUH, TMpPUMEHSEMble TPU H3YYEHHHU  JAUCLMILIUHBI:
UCMOJIb30BaHUE  MHMOPMAIMOHHBIX  PECypcoB,  JOCTYNHBIX B HH(OPMAIMOHHO-
TEJIEKOMMYHUKAIIMOHHON ceTu MHTepHeT.

AnantuBHble 00pa30BaTENIbHBIE TEXHOJIOTHH, TPUMEHSEMbIE IPH U3YYSHUN JUCIUIUINHBI
— JUIsl JIMIl C OTPaHUYEHHBIMH BO3MOXKHOCTSMHU 3J0POBbSl NPEIyCMOTPEHAa OpraHu3anus
KOHCYJIbTAIMM C NCIOJIb30BAHNUEM JIEKTPOHHOMN MOYTHI.

s popmupoBanus npodeccHOHaIbHBIX KOMIIETEHLIUH B MpPOLECCe OCBOEHHUS Kypca
UCTIOJIb3YeTCsl TEXHOJIOTUS MPO(EeCCHOHATFHO-PAa3BUBAIOIIETO 00YUYEHHUs, PeAyCMaTPHBAIOIAs
HE TOJBKO TMepefady TeOpeTHYecKoro Marepuajna, HO M CTUMYJIHPOBaHHE U pPa3BUTHUE
IPOAYKTUBHBIX IMO3HABATEIbHBIX JECHCTBUN CTYJAEHTOB (HAa OCHOBE ICHXOJIOTO-TIEAarOrH4eCKOn
TEOPUH MO3TAITHOTO (OPMUPOBAHUS YMCTBEHHBIX ACUCTBUI). AKTUBU3AIMY U UHTEHCU(UKALIUN
MIO3HABATENBHOTO IpoIecca CIIOCOOCTBYIOT HCIIOJIb30BAaHME MEIarorMyeckoi 3BPUCTHKH,
MOJIeJTUPOBaHUE MPOOIEMHBIX CUTYaIlUH, MyJIbTUMEINHHBIE TPE3EHTAlUH B JIEKIIMIOHHOM KypCe.



B pamkax ma0opaTOpHBIX 3aHATHH OPUMEHSIOTCS METOIbl MPOEKTHOTO OOy4YeHHH,
HCCJIEIOBATENILCKUE METObl, TPEHUHTOBbIE ()OPMBI, METOJ] KOHKPETHBIX CHUTYyallUi, UTPOBHIE
TEXHOJIOTMH. B mporiecce caMocTOSITENbHOM AESITENbHOCTH CTYAEHTHI OCBAaUBAIOT U AHAIU3UPYIOT
NepeIoBON MeAarornyecKuil OMbIT, UCIOIb3YsI UMEIOIIYIOCS JIUTepaTypy M UH(pOpMalMOHHBIE
TEXHOJIOTUH, BBICTYMAIOT C MPE3CHTAIMAMHU Tepell YYallUMHCS, BeIyT HNPOPOpPHEHTAIIMOHHYIO

paboTy, HAKAIJIUBAIOT MOPTHOIHO Pa3padOTOK.

Pa3HOYPOBHEBBIX 3aJlaHUM,

4 OueHoYHbIE CPeCTBA ISl TEKYILIEro KOHTPOJISI yCIIeBAeMOCTH U NMPOMEKYTOYHOM
aTrecTanuu
OrneHouHble cpeicTBa IpeJHAa3HAueHbl Ul KOHTPOJIA M OLEHKH 0Opa30BaTeNIbHBIX
JOCTIDKEHUH 00ydJaroUInXcsi, OCBOMBIIMX MPOTpaMMy Y4eOHOH AUCHUIUTHNHBI «DU3NKO-XUMHUS
IIPUPOJHBIX IIPOLIECCOBY.
OneHouHbIE CpPeCTBA BKIIOYAET KOHTPOJIbHBIE MaTepUaibl Ul MPOBEACHUS TeKyIIero
KOHTPOJIsI B (hopMe TeCTOBBIX 3aJaHUM, NOKJAJa-NPE3eHTallMU MO MPOOJIIEMHBIM BOIIPOCAM,

pOJIEBOM  UIPBHI,

aTTecranMu B (l)opMe BOIIPOCOB U 3a,I[aHI/II71 K 3a4CTy.

CUTYallMOHHBIX 33Ja4 U NPOMEKYTOYHOM

CTpyKTypa OLEHOYHBIX CPEICTB A/l TeKYIIel U MPOMEeKYTOYHOM aTTecTallun

Ne HanMeHoBaHME OLIEHOYHOTO
Kon u HanmeHOBaHMe
n/n Pesysbrarel 00y4eHus CpeacTBa
WHIUKAaTOpa "
(B cootsercTun ¢ 11, 1.4) (B cooTBeTcTBMU C 1. 1.4) Texymmii IIpomesxyTouHas
KOHTPOIIb aTTecTanys
1 HUIIK-3.1. Ucnons3yeT 3HaeT npogeccruoHaIbHOE KP Bormpoc Ha
po¢eCCHOHATBHOE mporpaMMHOe obOecrieueHne st coopa, 3agere 1-4
MIPOrpaMMHOE 00paboTKH ¥ mepenadn HHopMaIim,
obecrnieuenwne 1 cOopa, Y COBPEMEHHBIE CPE/ICTBA
00paboTKH U nepenadn BBIYHCIINTEIHHON TEXHUKHU U
nadopmanuu n MH()OpMaIMOHHO-KOMMYHUKAIIHOHHBIE
COBpEMEHHBIE CPEJICTBA TEXHOJIOTUH JJISl MATEMaTH4eCKOT0O
BBIYHMCITUTEIHHOM MO/ICJIMPOBAHNS, OCHOBHBIE
TEXHUKH U MPOTrpaMMHBIE CPEJICTBA JUIsl ONHCAHMS
nHpopMannoHHO- (PU3MKO-XMMUYECKUX MPOLIECCOB B
KOMMYHHUKAITUOHHBIE TexHochepe
TEXHOJIOTUH IS
MATEMATHIECKOTO YMeeT ocymecTBIATh TOUCK
MOIEIHPOBAHNS UCIIOJIb30BaTh NpodeccroHanbHOe
Npoleccos B TexHochepe | MPOrPaMMHOE obecrieuenue 111 coopa,
00paboTku 1 nepenayu nHGopMaIum,
Y COBPEMEHHBIE CPEJICTBA
BBIYHUCIIUTEIBHOM TEXHUKHU U
nH(pOpPMaLMOHHO-KOMMYHUKAIIHOHHBIE
TEXHOJIOTHH JJISl MAaTEMaTH4eCKOTO
MO/IETIMPOBAHMS TPOIIECCOB B
TexHOC(epe, MPOSKTHPOBATh
MaTeMaTHYECKYI0 MOJIENb
Bnaneer HaBBIKAMU CO3/IaHUS
MaTeMaTUYeCKUX MOJIeIIeH, peIICHUs
MaTeMaTHYEeCKHX 3aj1a4, METOJaM1
MOCTPOEHHSI MaTeMaTHYECKUX MOJeIeH
THUITOBBIX 33/1a4 B 001aCTH (HU3HUKO-
XMMHYECKHX ITPOILIECCOB B TEXHOChEpe
2 HUIIK-3.1. Ucnone3yet 3HaeT OCHOBHbBIE IPOTPaMMHbIE BO Bonpoc Ha
po¢eCCHOHATBHOE CpeICTBa ISl OMUCAHUS (PU3UKO- 3agere 3-11
IIPOrpaMMHOE XMMHYECKHX ITPOIIECCOB B TEXHOChEpE,
obecneuenne ais coopa, pa3IUYHbIE HCTOYHUKY HH(DOpPMAIIH
00paboTKH ¥ Tiepeadn JUTsI pelIeHns 3a]1a4 B 00JIaCTH
nHdopmanuu n MO/ICTIMPOBaHUS (PU3NKO-XUMHUUECKHX
COBpPEMEHHBIE CPEIICTBA MPOLIECCOB B TeXHOC(Epe, OCHOBHBIE




BBIYHCIIUTEIHLHOM
TEXHUKHU U
HHPOPMALNOHHO-
KOMMYHHKalMOHHBIE
TEXHOJIOTUH JJISL
MaTeMaTH4eCKOro
MOZCIUPOBAHUS
IpoleccoB B TexHochepe

3aKOHBI ¥ BEIPAXKAOIIUC YPABHCHHS B
obnacTi MOAETUPOBaHUS (PU3HKO-
XUMHYECKHX MPOIECCOB, YHCICHHBIC
METO/Ibl; BHIYUCIHTEIBHYIO TEXHUKY;
MPHUKJIAAHBIC IPOTPAMMBI
MOJIb30BATENILCKOTO HA3HAYCHUS;
CHeLUATM3UPOBAHHBIC TPOTPAMMBI

YMeeT ocyLIeCTBIISATh MOUCK U
HCIIONIB30BATh IPO(ECCHOHATBHOE
mporpaMMHOe obecrieuerne st coopa,
00paboTKHU U repenadn HHHOPMAaIHH

Brnaneer, BHenpsieT u pa3padbaTbiBaeT
npodeccroHanbHOE TPOTPaAMMHOE
obecrieuenne it cbopa, 00paboTKH 1
nepeaayn nHPOPMAaLU ’
COBPEMEHHBIE CPE/ICTBA
BBIYUCIIHTEIBHON TEXHUKH U
UH(POPMALMOHHO-KOMMYHUKALIHOHHBIE
TEXHOJIOTUH JIII MaTEMaTHYECKOTO
MOJICTUPOBAHUS POLIECCOB B
TexHocdepe, BiIaaceT HaBbIKAMU
CO3JJaHUS] MATEMAaTHIECKUX MOJIEIIeH,
peLIeHUsl MaTeMaTHIECKHX 3a/ad,
METOJIaMH TTOCTPOCHUS
MAaTEMaTHYCCKUX MO[[eﬂeﬁ THUIIOBBIX
3a/1a4 B 00J1aCTH (PU3NKO-XMMHYECKUX
IPOLIECCOB B TeXHOC(hepe

UIIK-3.1. Ucnons3yeT
npodeccruoHaIbHOE
MIPOTPaMMHOE
obecneueHne ais coopa,
00paboTKH U mepenadn
nHdopmanuu u
COBpEMEHHBIE CPEICTBA
BBIYUCIIUTENBHOU
TEXHUKH U
nHpopMannoHHO-
KOMMYHUKaIMOHHbIE
TEXHOJIOTUH JJIs
MaTeMaTHIecKOro
MOJIETTMPOBAHHMS
TIpOLIECCOB B TeXHOC(hepe

3HaeT npogeccnoHaIbHOE
IporpaMMHOE obecriedeHue st coopa,
00paboTKH ¥ mepenadn HHHOPMAIIHH,
Y COBPEMEHHBIE CPE/ICTBA
BBIYHCIIATEIILHON TEXHUKU H
nH(pOpPMaLMOHHO-KOMMYHUKAIIHOHHBIE
TEXHOJIOTUH JJIsl MATEMaTH4eCKOTO
MO/ICJIMPOBAHNS, OCHOBHBIE
MPOTrpaMMHBIE CPEJCTBA JUIsl ONHCAHMS
(hM3UKO-XMMHYECKHX IIPOLIECCOB B
TexHochepe, pa3TUUHbIe HCTOYHUKH
nH(pOpMaLuK IS peleHus 3a1ad B
o0acTi MoeupoBaHUs (PHU3UKO-
XMMHYECKHX ITPOIIECCOB B TEXHOChEpE,
OCHOBHBIC 3aKOHBI 1 BBIpa)KaroIHe
yYpaBHEHHsI B 00J1aCTH MOJICITMPOBAHHMS
(hM3UKO-XMMHYECKHX IPOLIECCOB,
YHCJICHHBIE METO/Ibl; BEIYMCIUTEIBHYIO
TEXHHKY; TPUKJIJHbIE IPOrPaMMBI
TM0JIb30BATENILCKOTO HA3HAYCHUS;
CHeLUaIN3UPOBAHHbBIE TPOTPAMMBI

YMeeT ocyLecTBISATh MOUCK U
UCIIOJIb30BaTh NpodeccroHanbHOe
mporpaMMHOe obecrieuenne st coopa,
00paboTky U nepenadn HHHOPMAaIHH,
Y COBpEMEHHBIE CPEJICTBa
BBIYHCIIUTEIbHON TEXHUKHU U
nH(pOpPMALMOHHO-KOMMYHUKAIIHOHHBIE
TEXHOJIOTHH JJISl MAaTEMaTH4eCKOTO
MO/IETIMPOBAHMUS TPOIIECCOB B
TexHOC(epe, MPOSKTHPOBAThH
MaTeMaTHYECKYI0 MOJIEIIb;
HCIIOJIb30BaTh MaTeMaTHYECKHUI
anmapat Jyisl pelieHus 3aJaun

BO

Bormpoc Ha
3agere 12-14




HUIIK-3.1. Ucnone3yet 3Haet npogdeccnoHalbHOE YO Bonpoc Ha
npodeccruoHabHOE porpaMMHOE oOectieueHue st coopa, 3agere 14-21
MIpOrpaMMHOE 00paboTKky ¥ repenadn HHHOpMAaIIHH,
obecneuenne ais coopa, U COBpPEMEHHEIE CPENICTBA
00paboTKH U meperadn BBIYHCIATEIIFHON TEXHUKU H
nHpopmanuu n nH(pOpMAIMOHHO-KOMMYHUKAIIHOHHBIE
COBPEMEHHBIE CPEJCTBA TEXHOJIOTHH JJISI MAaTEMaTHIEeCKOTO
BBIYHMCIIUTEIHLHOM MO/ICTIMPOBAHMUS, OCHOBHBIE
TEXHUKH U MPOTpaMMHBIE CPEJCTBA JUIsl OMUCAHUS
nHpopMannoHHO- (PUBMKO-XMMUYECKUX MPOLIECCOB B
KOMMYHUKaIOHHbIE TexHOC(epe, pa3InYHbIe HCTOYHUKH
TEXHOJIOTUH JJIS nH(opManuK A1 peLeHus 3a1ad B
MaTeMaTH4ecKoro obnacTu MosIeTMpOBaHust (PUUKO-
MOJEITMPOBaHUS XMMHYECKHX MIPOIIECCOB B TEXHOChEpE,
MIPOLIECCOB B TEXHOC(Epe | OCHOBHBIC 3aKOHBI U BBIPAKAIOIIC
YpaBHEHHS B 00J1aCTH MOJEITMPOBAHHS
(PU3UKO-XUMHUYECKHUX TIPOIIECCOB,
YHCIIEHHbBIE METO/IbI; BBIYUCIUTEIBHYIO
TEXHHKY; IPHUKJIaJHbIE IPOrPaMMBI
MOJIb30BATENILCKOTO HA3HAYCHUS;
CreUaIN3UPOBAHHbBIE TPOTPAMMBI
Brnaneer, BHenpseT u pa3pabaTbiBacT
npodeccroHaNIbHOE TPOTPAMMHOE
obecnieuenne s cOopa, 00pabOTKH
nepenady HHPOPMAIUHU U
COBPEMEHHBIE CPEJICTBA
BBIYHUCIIUTEIBHON TEXHUKHU U
nH(pOpMaMOHHO-KOMMYHUKAIIHOHHBIE
TEXHOJIOTUH JJISl MATEMaTH4eCKOT0O
MO/ICTIMPOBAHMUS TPOLIECCOB B
TexHochepe
HUIIK-3.1. Ucnons3yeT 3HaeT npogeccruoHaIbHOE BO Bormpoc Ha

npodeccruoHaIbHOE
IIPOTpaMMHOE
obecnieueHne s cOopa,
00paboTKH U mepenadn
nHpOpPMALIUU 1
COBpEMEHHBIE CPEJICTBA
BBIYUCIIUTEIBHON
TEXHUKH U
nHpopManoHHO-
KOMMYHUKaIMOHHbIE
TEXHOJIOTUH IS
MaTeMaTHIecKOro
MOJIETTMPOBAHHMS
TIpOLIECCOB B TeXHOC(hepe

IporpaMMHOE obecriedeHue st coopa,
00paboTKH ¥ mepenadn HHQOPMAIIHH,
Y COBpEMEHHBIE CPEICTBA
BBIYHCIINTEIILHON TEXHUKU U
nH(pOpMaMOHHO-KOMMYHUKAIIHOHHBIE
TEXHOJIOTUH JJIsl MATEMaTH4eCKOT0O
MO/ICJIMPOBAHNS, OCHOBHBIE
MPOTrpaMMHBIE CPEJICTBA JUIsl ONUCAHMS
(hM3UKO-XUMHUYECKHIX IIPOLIECCOB B
TexHochepe, pa3TUUHbIe HCTOYHUKH
nH(opManuK s peleHus 3a1aq B
o0acTé MoeMpoBaHus (PU3UKO-
XMMHUYECKHX ITPOIIECCOB B TEXHOChEpE,
OCHOBHBIC 3aKOHBI U BBIpa)KaroIie
yYpaBHEHHSI B 00J1aCTH MOJICITMPOBAHHMS
(PU3UKO-XMMHUYECKHUX IIPOLIECCOB,
YHCJICHHBIE METObI; BEIYMCIUTEILHYIO
TEXHHKY; MPUKJI{HbIE IPOrPaMMBI
TMOJIb30BATENILCKOTO HA3HAYCHUS;
CHeLUATM3UPOBAHHbBIE TPOTPAMMBI

‘YMeeT ocyIiecTBISATh MOUCK U
UCIIOJIb30BaTh NPodeccroHanbHOe
mporpaMMHOe obecrieuenne st coopa,
00paboTky U nepenadn HHHOPMAIHH,
Y COBPEMEHHBIE CPE/ICTBA
BBIYHMCIIUTEILHON TEXHUKH U
nH(pOpMaMOHHO-KOMMYHHKAIIHOHHBIE
TEXHOJIOTHH JJISl MAaTEMaTH4eCKOTO
MOJIEJIMPOBAHHS IIPOLIECCOB B

3ayere 22-25
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TexHoc(hepe, MPOCKTUPOBATh
MaTEeMaTHYECKYIO0 MOIEIIb;
HCIIONB30BaTh MAaTEMATHYECKHIMA
anmapar JJisl peleHUs 3aJa49u

Braneer HaBBIKAMH CO3IaHHS
MaTeMaTUYECKUX MOJICIICH, PEeIICHUS
MaTeMaTHYECKUX 3a1a4, METOLAMU
MOCTPOCHUS MAaTEMATHYCCKUX MOJICIICH
TUIOBBIX 33/1a4 B 007aCTH (PHU3UKO-
XMMUYECKHX MPOIECCOB B TEXHOCHEpe

UIIK-3.1. Ucnone3yet Brnaneer, BHenpsieT u pa3pabaTbiBaeT YO, KP Bompoc Ha
npoeccHOHAIbHOE npodeccroHanbHOE TPOTPaAMMHOE 3ayere 26
IIPOrpaMMHOE obecrnieuenne it cbopa, 00paboTKH 1
obecrieuenue uisi cOopa, | mepenaud HHGOPMAUHU U
00paboTKH U repesadn COBpEMEHHBIE CPEACTBA
nHpopmanuu n BBIYHCIATEIFHON TEXHUKU H
COBPEMEHHBIE CPEJCTBA nH(pOpMaIMOHHO-KOMMYHHKAIIHOHHBIE
BBIYHCIIATETLHON TEXHOJIOTHH JJISl MAaTEMaTHIEeCKOTO
TEXHHUKH U MOJIETTMPOBAHMS TPOIIECCOB B
nHpopmMannoHHo- TexHocdepe, BIaieeT HaBbIKaMU
KOMMYHUKAIMOHHBIE CO3JJaHUSI MATEMaTHYECKUX MOJIEIIeH,
TEXHOJIOTUH JJIs peLIeHUsl MaTeMaTHYECKHX 3a/ad,
MaTeMaTH4eCcKOro METOJIaMH TTOCTPOCHUS
MOJICTTMPOBAHHMS MaTeMaTHYeCKHX MOJIENIeH THIIOBBIX
IpolLeccoB B TexHOchepe | 3amad B 06nacTi HU3UKO-XUMUYECKHX
MPOLIECCOB B TEXHOC(epe
HUIIK-3.1. Ucnons3yeT 3HaeT OCHOBHBIE IPOrpaMMHbIE KP, P3 Bormpoc Ha

npodeccruoHaIbHOE
MIPOTPaMMHOE
obecnieueHne ais coopa,
00paboTKH U repenadn
nHpOpPMALIUN 1
COBpEMEHHBIE CPEJICTBA
BBIYUCIIUTENBHON
TEXHUKH U
nHpopMannoHHO-
KOMMYHHUKaIMOHHbIE
TEXHOJIOTUH IS
MaTeMaTHIecKOro
MOJIETTMPOBAHHMS
TIpoLeccoB B TexHOC(hepe

CpencTBa Al ONUCaHUs HU3HKO-
XHMHYECKHX MPOLIECCOB B TEXHOChEpE,
pa3IMYHbIe UCTOYHUKH HH)OPMAHU
IUISL pELieHHs 33/1a9 B 00JIaCTH
MOJCIUPOBAHUS (HH3HKO-XUMUIECKHX
IPOIIECCOB B TeXHOC(Eepe, OCHOBHBIC
3aKOHBI U BhIpaXKarominue ypaBHCHHUA B
o0acTi MoieMpOBaHus (pHU3HUKO-
XUMHUYECKHX MPOLIECCOB, YUCICHHBIE
METOAbI; BBIYUCIUTECIIbHYIO TCXHUKY
MIPUKJIAJIHBIE IIPOIPAMMBI
HOJIB30BAaTENILCKOTO HA3HAYCHHS;
CIICLIHAT3UPOBAaHHBIC TPOrPaMMBbI

‘YMeer IpoeKTUpOBaTh
MaTeMaTHUYeCKyI0 MOJIEIIb;
HCTIOJIb30BaTh MaTEeMaTHUUYECKHUI
anmnapar JJisl pelieHus 3a1aun

Brnaneer, BHenpsieT u pa3pabaTbIBaeT
npodeccroHanbHOE MPOrPaMMHOE
obecrieueHue aist coopa, 06paboTKH U
nepeaayn nHPOPMaLUHU 1
COBPEMEHHBIE CPEJICTBA
BBIYHMCIIUTEIILHOW TEXHUKU H
nH(pOpMaMOHHO-KOMMYHHKAIIHOHHBIE
TEXHOJIOTHH JJISl MAaTEMaTH4eCKOTO
MO/IETIMPOBAHMUS TPOIIECCOB B
TexHochepe, BIazeeT HaBbIKaMu
CO3JIaHUS MaTEMATHUECCKUX MOJICNICH,
peuICHUA MaTEMATHICCKUX 3a1a4,
METOJIaMH1 TTIOCTPOCHHUSI
MAaTEMAaTHYCCKUX MO}leHef/'I THUIIOBBIX
3a/1a4 B 001aCTH (PU3UKO-XUMHYECKUX
IPOLIECCOB B TEXHOC(hepe

3ayere 27-31
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TunoBbie KOHTPOJIbHBbIE 32IaHUSI UJIH HHbIE MATEePHAJIbl, HeO0X0AMMBIE /151 OLEHKH

3HAHUI, YMEHHH, HABBIKOB U (MJIM) ONbITA AeSATEJIbHOCTH, XaPAKTEPU3YOIIHUX ITAMNBI

(opMupoBaHusa KOMIETEHINH B poLiecce OCBOEHHUsI 00pa30BaTeILHON NPOrPaMMBbl
Ilpumepnulii nepeuens 60npocos u 3a0anuil

Bomnpoce! 1u1s 321U ThI JIA00PATOPHBIX padoT
Bonpoch! /151 KOHTPOJIbHO# PadoThI MO TeMe «bHoOreoXuMUYecKue MUKJIIbI
MaKp03JIeMEHTOB»

Uro Takoe OMOTCOXUMUICCKHH ITUKIT?
Kakwue ObIBaroT OMOreOXMMUYECKHE IIMKIIBI MAKPOIJIEMEHTOB?
Uro Takoe OMOT€OXUMUIECKHI KPYTOBOPOT aTOMOB?
KakoBbI OCHOBHBIE 3TaIbI TI00ATFHOTO IUKIIA yriiepoaa?
KakoBbl OCHOBHBIE ATalbl TJI00ATBLHOTO MUKIIA a30Ta?
KakoBbI OCHOBHBIE 3TaIbl TI00ATEHOTO KA CEPhI?
KakoBbl OCHOBHBIE dTalbl TEOXUMHUECKOTO ITHKIa hochopa?
UYro Ttakoe 6uoTa?
KakoBa ocHOBHAsI poJib OHOTHI B MOJIJICPKAHUU TII00ATBHBIX IIUKIIOB 3JIEMEHTOB?

CoNoO~wWNE

Bomnpoce! 1151 «0aum-onpoca» no reMme «@U3HKO-XUMHYECKHe MPouecchbl B arMocdepe»
1. UYro takoe armoctepa? KakoB ra3oBblii COCTaB, CTPOCHHWE M PaJWAIMOHHBIA PEXUM
atMocdepsi?

Kakue ocHOBHBIC (PM3HKO-XMMHYECKHE MTPOIIECCHI TPOUCXOIAT B aTMochepe?

UTto npeacTaBisioT U3 ce0s MUPKYIAIS aTMOChepbl U MPOIIECCHl paccestHUs?

Uro Takoe mucnepcHbie cucteMbl B atMochepe? UTto Takoe adpo3onu?

Uro Takoe 030H? KakoBbl OCHOBHBIE CBOMCTBA cTpaToc(hepHOro 030Ha?

Kaxk uzmensiercs kimmar 3emin?

. Uro Takoe kuciaoTHbele ocaaku? Korma u npu Kakux yYCIOBUSAX MPOUCXOISAT KHUCIOTHBIE
OCaXKJICHUS?

8. Uro Takoe poroxumuyeckuii cmor? Kakue ObIBatoT BUIBI?

Noakown

BOl'[pOCI)I AJIsL ((6.]11/[1[-01'[[)003» ompoca mo TreMme «PU3NKO-XMMHYIEeCKUE nmpoueccsl B

ruapocdepe»
1. Kakue ¢pusnko-xuMuyeckue mporecchl MpoOUCXoaiaT B Tuapochepe?
2. UYro Takoe KHCIOTHO-OCHOBHOE PaBHOBECHE B IMTPUPOTHBIX BOAAX?
3. Pacckakute 00 aHTPOTIOT€HHOM 3arps3HEHUH MTPUPOIHBIX BOJ.

Bonpoce! 1151 ycTHOro onpoca 1no remMe « ®u3nKo-XUMHYECKHE NPOLEcChl B IUTOChepe»

1. Kaxkue pusnko-xumudeckue mporeccsl MpoucxXoasT B tutochepe?
2. Yro Takoe nmousa?
3. KaxoB xumuueckuii coctaB no4s?
4. Kakue 6b1BatoT popMbI MOUBEHHON KUCIOTHOCTU?
S. Kakoe O6b1BaeT XMuMHUYECKOE 3arpsi3HEHNE TOYB?
Bonpocs! pis «0amnn-onpoca» no teme «HepaBHoBecHasi TePMOANHAMMKA. Y PaBHEHUS
Omnsarepa u Kegem-Kauaabckoro»
1. W3 xakux ypaBHEHHH U NPEAIIOI0KEHUH BpITeKaeT ypaBHeHue HepHera-ITnanka?
2. Kak BbIpa3uTh IUIOTHOCTH TMOTOKAa HMOHOB 4Yepe3 TPaJAUEHT DSIEKTPOXUMHUECKOIO
noreHuuana’?
3. B dem 3akmrouaercs ycioBue paBHOBECHS ?
4. Kakwue cymectBytoT ocHoBHBIE 2eMeHTsl THIIT?
S. Uro u3 cebs npencrasiser ypaBHeHus Ouzarepa?
6. KakoBa ¢QopmynupoBka © (QHU3MUECKHI CMBICI TOTOKOB, JBIDKYIIUX CHI U

koa¢uimeHToB nepeHoca B ypaBHeHu Kenem-Kauanbckoro?
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Bonpocs! 1151 yeTHOro onpoca no reme «JInneitnbie 3akonbl Oma, @uka, lapcu, @ypoe»

1. Kaknum 06pa3om BO3MOKHO OCYIIIECTBUTH BHIBOJI JIMHEHHBIX 3aKOHOB nepeHoca duka, Oma
u Jlapcu u3 ypasanenust Kenem-Kauanbckoro?

2. Kak 3Byuut 3akon ®uxa?

3. Kak 3Byunt 3akon Oma?

4, Kak 3Byunt 3akon ®@ypne?

IIpumep 3a1a4 A1 KOHTPOJILHOM padoThl N0 TeMe «JInHeliHbIe 3akoHbl OMa, Puka,
Hapcu, ®ypbe»

3aoaua 1. Tennoobmen

UYenoBek oxkazancsa 3a Ooprom cynHa t(B)=14 °C. Haiimure, Ha CKOJBKO T'paaycoB
noHusurcs t° ero tena 3a 10 MuH, eciiv 3HepreTrUka AbIXaHUs BO3pacTéT B 3,5 pas3a, IpHU 3TOM B
HOPMaJIbHOM COCTOSIHUU CKOPOCTH NpeBpalleHus sHepruu 72 xkan/4gac. [Ipunsare kosddunment
termonposogaoctu 0=0,06 kJ[x/(M%-K-c); Temmoemkocts Tena: C=0,86 xxan/(xr-K), miomans
nosepxHocTH Tena 1,8 M%. Macca tena 70 kr.

3aoaua 2. Bvigedenue npodykmog memaoonuzma

PaboTy moYek OIEHMBAIOT MO KOHILEHTpPAIMM KpeaTWHWHa B KpoBH. HopmanbHas
KOHIeHTpanusi kpeatuHuHa B kpoBU Cip=10 mr/n. I'emaroxkput kposu H=0,4 (oObemHas mons
SPUTPOLIUTOB B KpoBH). KOHIIEHTpaus KpeaTHHUHA B TKAHEBOM U BHYTPUKJIETOUHOM KMJIKOCTH
MPUMEpPHO Takas ke, Kak U B Iu1a3Me KpoBH. KpeaTHHUH BBIBOJUTCS BMecCTe ¢ MO4oH, Vy=2,4
a/cyT. OnpenenuTs CKOPOCTh MPOU3BOACTBA KpeatnHnHa G (Mr/4ac), o01ryto Maccy KpeaTHHUHA
B opranuzme M (mr).

IIpumep 3a1a4 111 KOHTPOJIbHOI padoThl Mo TeMe «MoaeIpoBaHHe MPOLECCOB MepeHoca
B HAHOMATEPHAJIAX»

1.1 B mjockoMm KaHajie 3JIEKTPOAMAIM3aTOpa CKOPOCTh TEUeHHWs pacTBopa 1,6 cwm/c,
paccrosHue Mexay MmemOpanamu 0,8 MM. PaccunTath najenue naBiaeHus U 00bEMHYIO CKOPOCTb
pactBopa B KaHaie mupuHoi 40 cM. [TocTpouTh KOHIIEHTPAMOHHBIA TPOQHIIH U HAUTH CTEIICHD
o0eccoyMBaHus pacTBOpa B c€UeHUH Ha paccTosiHuM 40 cM OT BXoJ1a B KaHal. PaccuntaTth pacxon
NEKTPOdIHEPTUH, HEOOX0auMoH s momydenus 1 mM° 06eccoleHHOH BOMBI, y4ecTh BKIAMIBI,
NPUXOSIIUECS] COOCTBEHHO Ha 3JIEKTPOAMANIN3 U Ha paboTy Hacoca. IIpuHATH, YTO OCHOBHBIM
KOMIOHEeHTOM pacTBopa siisiercss NaCl (D= 1.6 1075 em?/c, [1 = 1072 em?/c, ¢%= 0.02 moms/n);
qucia MepeHoca MPOTHBOMOHOB Yepe3 aHHOHO- U KaTHOHOOOMEHHYI0 MeMOpaHb! npuHsThH 0,95,
ki Hacoca 0,6. Pacxon anexkTposneprun B pacuere Ha | yac pabotsl anmapara (B Brxuac) paseH:
Ha OJ1 : Aep= 1 U, rae | — cuiia Toka B A, a U — HanpshkeHHe Ha BceM anmnapare B B, Ha
nepekauxy : Apomp= [Jp W/[Ip , Tie [1p — mamenue gapienns B H/m?, W — 06beMHast CKOPOCTh B
m3/gac, a [lp — K1 Hacoca.

1.2 OnpenenuTs MUHUMATBHYIO JUTMHY KaHalla 00€CCOIMBAHUS JIEKTPOIUAIN3ATOPA, HA
KOTOPOM JIoCTUTaeTcst crenenb odecconuBanus 50 %, ecnu
e uncna neperoca = 0,98;
e MexMmeMOpaHHoOe paccTtosinue = 0,45 MM;
® CKOpPOCTh TE€UEHUS pacTBopa 3,2 cM/c;
Cunrath, YTO B paCTBOPE UMEETCS TOIBKO HATPUI-XJIOP.

1.3 JlaH 3eKTpoAMaTU3HbIHN anmapat, coaepkaniuii 100 mapHbeIx kamep. MexxMeMOpaHHOe
paccrosnue = 0,5 mM. Jlnuna kanama 60 cm. Pasmep memOpansl 60 Ha 40 cM. OnpenenuTsb
MIPOM3BOJUTENILHOCTD ammapara, pu KOTOpoil cTeneHb oOeccoNnBaHusl JocTuraercs pasHon 60
%. Hy>xHO HaliTH CKOpPOCTh PabOTHI amnmnapara.

1.4 TpeGyeTcst CIPOEKTUPOBATH ANEKTPOIUATU3HBIN anmnapaT, KOTOpblid Obl obecreunBal
80% obecconmuBaHus pacTBOpa xjopuaa HaTpus. Pazmep memOpan 60 Ha 40. Paccrosinne mexmy
Mem6panamu = 0,4 MM. ANmapaT J0mKeH MMeTh TIPOU3BOAUTENLHOCT, 2 M uac. Haiitn uncio
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HapHBIX Kamep B armapare.

1.5 TpeGyercst CIpOEKTHPOBATH NMEKTPOJUATU3HBIN anmnapaT, KOTOphIA Obl 0OecrednBal
80% obecconuBaHus pacTBopa XJiopuaa HaTpus. I3BecTHO, 4TO IPU CKOPOCTU TEUECHUS KUKOCTH
2 cm/c Ha kaxabix 10 cM JIMHBI KaHana KoHIeHTpanus yosiBaet Ha 20%. [Ilupuna memOpan 40
cM. Paccrosinue mexay memOpanamu = 0,4 MMm. AnimapaT J0/HKEH UMETh TPOU3BOUTEIIBHOCTD 2
m3/uac. HaiiTu aimHy kaHana 06eccoIMBaHUs U YHCIIO MApHBIX KaMep B armapare.

3aYeTHO-IK3aMeHAIHOHHbIE MATEPHAJIBI 1JIsl POMEKYTOYHOM aTTecTanuM (3a4er)

1. buoreoxummyeckue NUKIbI MAKPOIIEMEHTOB. BUMOT€OXUMUYECKHIT KPYTOBOPOT aTOMOB.
2. OcHOBHBIE 3Tallbl ITT00AJIBHOTO LUKJIA YIIIepo/a, a30Ta, CEPHI.

3. Uro Takoe reoOXMMHYECKH UK hocdopa U U3 4ero OH COCTOUT?

4. OcHoOBHas poJib OMOTHI B [OJAEPKAHUU IT100ATBHBIX IUKIOB 3JIEMEHTOB.

5. OU3UKO-XUMUYECKHE TIPOLIECCHI, IPOUCXOAIINE B aTMOchepe.

6. ["a30BBlii cocTaB, CTPOEHHE U PaIMALIMOHHBIN PEXXUM aTMOC(EPHI.

7. [upkynsaust atTMocdepsl ¥ MPOLECCH paccesHus. J(ucnepcHpie cucTeMsl B atMocgepe.
8. OcHOBHBIE CBOHCTBA CTPATOC(HEPHOIO 030HA.

9. Kak usmensercs knumar 3emian?

10. Korna v npu Kakux ycJaoBHUAX MPOUCXOAST KUCIOTHBIE OCAXKACHUS?

11. Uro Takoe poToxumuueckuii cmor?

12. DU3NKO-XMMUYECKHE IIPOLIECCHI, TPOUCXOSIUE B rHpochepe.

13. KucnoTHo-0cHOBHOE paBHOBECHE B IPUPOIHBIX BOJIAX.

14.  AHTpoOmOreHHoe 3arpsi3HeHUe IPUPOIHBIX BOJI.

15. OU3NKO-XUMHUYECKUE MPOLIECCHI, IPOUCXOIALINE B IUTOChEpE.

16. XHUMHUYECKUHN COCTAB U CBOMCTBA IIOYB.

17. ®DopMBbI TOUBEHHOM KUCIIOTHOCTH.

18.  Xumuueckoe 3arps3HEHUE TTOYB.

19. OcoOeHHOCTH pPacHpOCTpaHEeHUs, TpaHCHOPMALUU M HAKOIUICHHS 3arps3HSIOIINX
BEILIECTB B OKpYXarollei cpere.

20. PacnipocTpanenue BemecTB B Okpyxkatomiei cpene. Kakum oOpa3oM OCYIIECTBISETCS
NIEPEHOC BEILECTB MEXY Pa3INYHBIMU CpeJamMu?

21. Kaxkue ObIBaroT reoxuMudeckue 6apbepbl?

22.  Jluddy3us B yCIOBUSAX HAIOKEHHOTO JIIEKTPUYECKOTO moysi. YpaBHeHne HepHcra-
Ilmanka.

23.  BolpaxkeHWe TIUIOTHOCTH TIIOTOKa HMOHOB Yepe3 TPAJAMEHT IIEKTPOXHUMUYECKOTO
NOTEHLMaza. Y CIIOBUE PABHOBECHS.

24. Onementsl THIIL. YpaBuenus Onsarepa.

25. Vpasuenuss Kenem-Kauansckoro. ®@opmynupoBka u (U3NYECKUH CMBICT MOTOKOB,
JBIDKYIIUX CHJI U KO3((UIIMEHTOB MEepEeHoca.

26. Vpasuenus Kenem-Kauansckoro. BeiBon nuHelHbIX 3akoHOB nepeHoca Puka, Oma u
Hapcu.

217. bapomemOpannsie nporieccel. Kinaccugukaius 6apoMeMOpaHHBIX MPOLEcCOB. MexaHn3m
pazzenieHus: B 0OpaTHOM OCMOCE U B IPYTrUX OapoMeMOpPaHHBIX ITPOIIECCax.

28. [TapameTpsl, ompenensiomue KadyecTBO paszelieHHss B OapoMeMOpaHHBIX Mpoleccax
(paxrop 3anepxKu, KOAPPHUIUEHT SKCTPAKLIKHN). Y paBHEHHs OaaHca.

29. MareMaTrnyeckoe omrcaHue 0cMoca U 00paTHOTO OCMOca.

30. OnekTpoMeMOpaHHbIe Mpolecchl. Cxema 3IeKTpoIuanu3a.

31. OnnomepHas mozaenb /. KoHIeHTpanuMoHHAs MOJApU3alds MPH SIEKTPOIAATIN3E.

Pacuer ckauka nmotreHnuana B MCM6paHHOﬁ CUCTEMEC.

Kpurtepun oneHuBanust pe3yjbTaToB 00y4eHHs
Kputepun onennBanus pe3yJibTaToB 3a4eTa
OueHkd «3aumeno» 3aclyXKUBaeT CTYJEHT, OOHAPYXHUBIIUKA 3HAHHE OCHOBHOTO
MPOrpaMMHOTO MaTepuaia B 00bEMe, HEOOXOAUMOM ISl JajdbHEHIel yu€0bl U mpeacTosen
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paboTbl 1m0 mpodeccuu, CHPABIAIOMUICS C BBIIOJHEHHEM 33JaHUN, TNPETyCMOTPEHHBIX
MPOTPaMMOi1, 3HAKOMBIN C OCHOBHOM JIUTEPATYPOU, pPEKOMEHIOBAHHOMN POrpaMMOM.

OneHka «He 3aumeno) BBICTABISICTCS CTYACHTY, OOHApYXUBLIEMY MPOOENbl B 3HAHUAX
OCHOBHOI'O IPOTrPaMMHOI0 MaTepHuaja, JONyCTUBLUIEMY IPUHLMIIMAIbHBIE OLIMOKH B
BBIIIOJIHEHUM IIPENYCMOTPEHHBIX IIporpamMmon 3anaHui. Kak mpaBumiio, OLEHKA «HE 3a4TEHO»
CTaBUTCS CTYIEHTaM, KOTOpble HE MOIYT MpOJOKUTH OOydeHHe WIM HNPUCTYIUTh K
npoeCCHOHATBLHON NIEeATENTPHOCTH 0 OKOHYAaHMM By3a 0€3 JIOMOJIHUTENIBHBIX 3aHATHH IO
COOTBETCTBYIOIIEH AUCLUILINHE.

Kpurepun oneHuBaHus pe3yibTaTOB YCTHOIO OIIpOCa

OneHka «omauuHo» CTAaBUTCA, €CIM CTYAEHT IOJHO M3JlaraeT Marepuan (OTBeYaeT Ha
BOIIPOC), J1a€T IpaBWJIbHOE OIPEIECIICHUE OCHOBHBIX IOHSTHUH; OOHApyKHMBAE€T MOHUMaHUE
MaTepHalia, MOKeT 00OCHOBAaTh CBOU CYXJEHHUS, NPUMEHUTh 3HAHMSA Ha NpPAKTHKE, IPUBECTU
HE00XO0IMMBbIE IPUMEPHI HE TOJBKO U3 YUIeOHUKA, HO U CAMOCTOSTEIBHO COCTABIICHHBIC; U3JIaraet
MaTepHall MOoCIeA0BaTENbHO U MPABUIIBHO C TOUYKH 3pEHHSI HOPM JIMTEPATYPHOTO S3bIKA.

OneHka «xopouwto» CTAaBUTCS, €CIOU CTYIEHT JIae€T OTBET, YIOBJIETBOPSIOLIMII TEM K€
TpeOOBaHUAM, YTO U JJIS OLEHKU «OTIUYHO», HO JomyckaeT 1-2 omuOKH, KOTOpBIE caM XKe
UCIPABIISET, U 1-2 HeoueTa B MOCIEI0BATEIBHOCTH U A3bIKOBOM O(DOPMIIEHUH U31araeMoro.

OneHka «yooenemeopumenvrnoy CTABUTCS, €CIM CTYJCHT OOHApy)XKHWBaeT 3HAaHHUE U
MOHMMAHNE OCHOBHBIX IOJIO’KEHUH TaHHOM TEMBbI, HOT U3JIaraeT MaTepua HEMOJIHO U JIOMYCKaeT
HETOYHOCTH B OIPEETICHUH MOHATUI WK GOPMYITUPOBKE IPABUI; HE YMEET JOCTATOYHO IITyOOKO
U JI0OKa3aTelIbHO 00OCHOBAaTh CBOM CYXJEHMSI U IMPUBECTH CBOM IPUMEpHI; U3JIaracT MaTepual
HEMOCJIEZ0BATENILHO U JIOIYCKAeT OIIUOKH B SA3bIKOBOM O()OPMIIEHUHU H3J1araeMoro.

OueHka «Heyo0oe1emeopumenbrHo) CTaBUTCS, €CJIU CTYACHT OOHApy)XKMBAeT HE3HaHUE
OonblIe YacTW COOTBETCTBYIOLIETO BOIpOCa, JOIMycKaeT owmHOKM B  (hopMyaupoBke
ONpeAeNEeHU U TPaBUJl, UCKAXKAIOUIME UX CMBICH, OECIOpPSIOYHO U HEYBEPEHHO H3JaraeT
marepuan. OneHka «2» OTMEYaeT TaKUe HEAOCTaTKM B IOJAIOTOBKE, KOTOPBIE SBIAIOTCA
CEPbE3HBIM IPEMATCTBUEM K YCIIEIIHOMY OBJIAJICHUIO IIOCIEAYIOIIUM MAaTEPHAIIOM.

Kpurtepus oneHnBaHuA pPe3yJbTATOB NPAKTHYECKOI0 3aHATHH C PellIeHHeM 3a/1a4

OrneHKa «omauuHo» BBICTABISIETCS, €CIM CTYJIEHT MUMEET TIyOOKHe 3HAHUS YYEOHOTO
MaTepuana Mo TeMe MPaKTHYECKON paloThl, MOKAa3bIBA€T YCBOCHHE B3aMMOCBS3M OCHOBHBIX
MOHSITUHM, UCIMOJIB3YEeMBIX B pabOTe, CMOT OTBETHTh Ha BCE YTOUHSIOIIME M JIOMOJTHHUTEIIbHBIC
BOIpochl. CTyA€HT JAEMOHCTPUPYET 3HAHUS TEOPETHMUECKOTO0 M MPAKTUYECKOTO MaTepuaia Io
TeME€ TMPAKTHYECKON pPaOOThI, OMpEAeNseT B3aUMOCBSI3M MEXIY TMOKa3aTeNsAMH 3a1adyd, JaéT
MPABWIbHBIM aJTOPUTM PELIEHUs], ONPEACISIET MEXKIUCUUIUIMHAPHBIE CBA3U IO YCJIOBHIO
3aJaHusl.

OrneHka «xopouio» BBICTABISETCS, €CIH CTYIEHT MOKa3al 3HaHWE y4eOHOro marepuana,
YCBOWJI OCHOBHYIO JINTEPATYPY, CMOT OTBETUTH MIOYTH MOJIHO HA BCE 3a/IaHHBIE JOMOJHUTEIbHBIE
U YTOUHsIOIME BONpockl. CTyAEHT AEMOHCTPUPYET 3HAHUS TEOPETUYECKOTO U MPAKTUYECKOTO
Marepuaia Mo TeMe NPAKTUYECKONW paloThl, MOMycKas HE3HAYUTEIbHBIE HETOUYHOCTH IpHU
pElIEHUH 3aJa4, UMEesl HEMOJHOE MOHUMAaHHE MEXIUCUUIUIMHAPHBIX CBSA3€M IPU MPaBUIBHOM
BBIOOpE AITOpUTMa PEIICHUS 3a/TaHHS.

OueHka «y0oe1emeopumesibHoy BbICTaBISETCS, €CIIA CTYICHT B LIEJIOM OCBOMJI MaTepuail
MPaKTUYECKOW pabOThI, OTBETIII HE HA BCE YTOUHSIOIINE M JOTIOTHUTEIbHBIE BOMTPOCH. CTyIeHT
3aTPYIHSIETCA C MPAaBUIBHOM OLIEHKOM MNPEMIOKEHHOW 3a1aud, JAAa€T HEINOJHBIA OTBET,
TpeOYIOMMI HABOJSANIMX BOIMPOCOB TMPEMOAABATElNs, BBHIOOP aJrOpUTMa pEIICHUs 3aJadu
BO3MOXEH ITPU HABOJSIIUX BOIPOCAX MPEIOIaBaTENS.

OueHka «HeyooesemeopumenbHo» BBICTABISETCS CTYAEHTY, €CIM OH HWMEET
CYIIIECTBEHHBIE MPOOENHl B 3HAHHSIX OCHOBHOTO Y4eOHOTO Marepuaia MpakTHYeCKOW padoThI,
KOTOPBIN MOJIHOCTBIO HE PACKPBUI COJIEPKAHUE BOMPOCOB, HE CMOT OTBETHTh Ha YTOUHSIOIINE U
JOTIOTHUTEIIbHBIE BOMPOCHL. CTYICHT 1aéT HEBEPHYIO OIIEHKY CUTYaIliH, HEITPaBIUIBHO BHIOMpPAET
aJTOPUTM JICUCTBHIA.
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Kpurtepun oneHuBanus pe3y/ibTaToB ObICTPOIO0 MHCHMEHHOI0 ONPOca («OJHI-0IIPOC»):
Kaxxmomy cTyneHTy BbIAaeTCsl CBOM COOCTBEHHBIM, Y3KO C(OPMYIMPOBAHHBIA BOIPOC.
OTBer AOKEH OBITh YETKHMM M KpPaTKUM, COJCpXKAallUM BCE OCHOBHBIE XapaKTEPHUCTUKU
OIKCBHIBAEMOT0 OHATHUS, UHCTUTYTA, KATETOPHUH.
IIxaja oueHUBAHUSA:
«Omauuyno» - BOIPOC PACKPBHIT IOJHOCTBIO, TOYHO OOO3HAYEHbI OCHOBHBIE IOHATUSA U
XapaKTEPUCTHKU 110 TEME.
«Xopouioy - BOTIPOC PaCKpPbIT, OJHAKO HET IOJHOI0 OMMCAHUS BCEX HEOOXOAUMBIX 3JIEMEHTOB.
«Yooenemeopumenvno» - BONpoc pacKpsIT HE MOIHO, IPUCYTCTBYIOT TPYObIE OIIUOKH, OJHAKO
€CTh HEKOTOPOE MOHUMAHHUE PACKPHIBAEMBIX TOHATHH.
«Heyooenemeopumenvro» - 0OTBET Ha BOIIPOC OTCYTCTBYET WJIU B 1IEJIOM HE BEPEH.

Kpurtepuu onieHuBaHusl pe3yJibTATOB KOHTPOJIBHBIX PadoT

O1neHKa «omau4Ho» BBICTABISICTCS, €CIIM CTYISHT BBINOJHWI paboTy 0e3 ommOoK U
HEJI0YETOB, JIOMYCTHII HEe 00JIee OJJHOTO HEeI0UYeTa.

O1eHKa «X0pouLoy», €Cu CTYJICHT BBIIOJIHIII PA0OTY MOJHOCTHIO, HO JIOMYCTHII B HEH He
Oosee ogHON HETpyOOii OMIMOKH U OJTHOTO HEJI0YeTa, T He 0oJiee IBYX HEJOUETOB.

O1eHKa «y006/1emeopumenbHo», €CiId CTYICHT TPAaBUIBHO BBHIMOJHWI HE MEHEe
MIOJIOBUHBI pabOTHI HITH JOMYCTHII HE OoJiee IBYX TpyObIX omrOOoK, nin He Ooyiee 0HOH Trpy0Ooit
Y OJIHOM HEerpyOoii OIIMOKY U OJHOTO HEIOUETA, HITH He 00JIee IBYX-TPEX HErPyObIX OIUOOK, UITH
OJTHOW HEerpyOoi OMMOKH M TPeX HEIO0YETOB, WM MPH OTCYTCTBHU OIIMOOK, HO NMPH HAJTHMYUU
YEThIPEX-TISITH HEJI0YETOB, TNIOXO0 3HAET TEKCT MPOU3BENICHUS, IOMYyCKAeT UCKaKEeHUE (DAKTOB.

O1eHKa «Hey0061emeopumenbHo», €CIi CTyICHT JOITYCTHII YACIIO OMIMOOK U HEJJOYETOB
IPEBOCXOIAIIIEE HOPMY, IIPH KOTOPOI MOYKET OBITh BBICTABJICHA OLICHKA «3%», HITU €CITU TPABUIHHO
BBITIOJTHHUJI MCHEC ITOJIOBUHBI pa6OTBL

Kpurepun oueHuBanmsi JJabopaTopHbIX padoT

«5» (OTIUYHO, 3aYTEHO): BBHIIIOJIHEHBI BCE 3a/IaHM JTA0OPATOPHOU PabOThI, CTYIEHT YETKO
u 0e3 omMOOK OTBETHII HA BCE KOHTPOJIbHBIE BOIPOCHI.

«4» (X0poI10, 3a4TEHO): BBIMOJHEHBI BCE 3aJaHHsS JIA0OpaTOpPHOW pPaOOTHI, CTYACHT
OTBETHJI Ha BCE KOHTPOJIbHBIE BOIIPOCHI C 3aMEYAHUSIMH.

«3» (yAOBIETBOPUTENBHO, 3aYTEHO): BBINOJIHEHBI BCE 3aJaHMsl J1abopaTOpHOW paboThI ¢
3aMEUYaHUsAMU; CTYICHT OTBETHJI HA BCE KOHTPOJIbHBIE BOIPOCHI C 3aMEYAHUSIMH.

«2» (He 3a4TEHO0): CTYJEHT HE BBINOJHWJI WIM BBIIOJHWI HENPAaBWIBHO 3a/laHus
1a00paTOpHOIl pabOTHI; CTYIEHT OTBETHJI HA KOHTPOJIbHBIE BOIIPOCHI C OIIMOKAaMU MJIM HE OTBETHUII
Ha KOHTPOJIbHBIE BOIIPOCHI.

OneHouHble CpeAcTBa JUIsl MHBAJIMAOB M JIMII C OIPAaHUYEHHBIMH BO3MOXHOCTSMU
3/10pOBbsI BHIOMPAIOTCS C YIETOM MX UHIUBUAYAIbHBIX ICUXO()U3NUECKUX OCOOCHHOCTEH.

— IpY He0OXOAMMOCTH UHBAIMIAM H JINLIAM C OTPaHUYE€HHBIMU BO3MOXKHOCTSIMH 3710POBbS
IIPEIOCTABIISETCS OMOJHUTENBHOE BpEMs IS TOATOTOBKH OTBETA HA SK3aMEHE;

— [IpU MPOBEJICHUH TPOLEAYPhI OLIEHUBAHUS PE3yIbTATOB 00yUeHHsI HHBAJIUIOB U JIUIL C
OTpaHUYEHHBIMHU BO3MOXXHOCTSIMHU 3/10POBbsI MPEAYCMATPUBAETCS HCIOIb30BaHUE TEXHUYECKUX
CpeACTB, HEOOXOIUMBIX UM B CBSI3U C UX WHAWBUIYAIBHBIMUA OCOOEHHOCTSIMH;

— IIpU HEOOXOAUMOCTH JJIs1 00YyYaIOIIUXCSl C OTPAHUYEHHBIMU BO3MOXHOCTSIMU 3/10POBbS
U MHBAJIUAOB TpOILESypa OLCHUBAHUS pE3yJIbTAaTOB OOydYeHHs 10 JAUCHUILUIMHE MOXKET
IIPOBOAMTHCS B HECKOJIBKO 3TAIOB.

[Iponiennypa ornieHMBaHUsI PE3yIbTaTOB OO0Y4YEHMsS WHBAJIUAOB M JIUI[ C OrpaHUYECHHBIMHU
BO3MOXXHOCTSIMU 37I0POBbSl MO JUCHMILIMHE (MOAYNIO) MpeaycMaTpUBaeT MpPelOoCTaBlIEHUE
uHpopMmanuu B (opMmax, AZANTUPOBAHHBIX K OTrPAaHMYEHHMSIM HX 370pOBbS U BOCIPHUATHUSA
uH(popMauu:

JUid nu1 ¢ HapyIIEHUSMH 3pEHUS:

— B MieyaTHOM popme yBeIMUEHHBIM HIpUPTOM,

— B (popMe 3JIEKTPOHHOTO IOKYMEHTA.
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JIyist i1 ¢ HapyIIEeHUsIMU CIIyXa:

— B IIeYaTHOM opme,

— B (popMe 2IEKTPOHHOTO TOKYMEHTA.

Jljig au11 ¢ HapyIIeHUSIMU OIIOPHO-BUTATEILHOTO amnmnapara:

— B mieyaTHoM hopme,

— B (popMe JIEKTPOHHOTO TIOKYMEHTA.

JlaHHBIN TepeueHb MOXET OBITh KOHKPETHU3UPOBAH B 3aBUCHUMOCTH OT KOHTHHTEHTA
oOydJaronuxcs.

5 Illepeuens yueOHOIi TuTEpPaATYphl, HHGOPMANMOHHBIX PECYPCOB H TEXHOJIOTH i

5.1 YueOHasi iuTeparypa

1. Tpudponor K.M. ®usnko-xuMHUECKUE MpOIEcChl B TexHOc(epe: YYeOHUK JUIs
crynentoB By30B / K. U. Tpudonos, B. A. JleBucwios. - M.: UTHOPA-M: ®OPYM, 2007. - 239
c.

2. MatemaTtuueckoe MOJETHUPOBAHUE HKOJIOTMUYECKUX MPOILECCOB PACHPOCTPAHEHUS
3arps3HSIOMIMX BEIIECTB: yuyeOHoe mocobue it cTyaeHtoB By3oB / B. A. baGemko, A. B.
[TaBnoBa, O. M. ba6emko, O. B. EBnokumoBa; M-Bo oOpa3oBanusi 1 Hayku Poc. @enepanuuy;
Kyb6anckwuii roc. yu-T. - Kpacnogap: [Kybanckuii rocynapcrBennsiii yausepcuret], 2009. - 138
c.

3. I'ymepoB, A.M. MaremaTnueckoe MOAEIUPOBAHUE XHUMHUKO-TEXHOJIOIMYECKUX
npoueccoB [DnekTpoHHbIN pecype]: yueb. mocodue / A.M. ['ymepoB. — DJEKTpOH. AaH. —
Cankr-IlerepOypr: Jlans, 2014. — 176 c. — Pexxum noctyna: https://e.lanbook.com/book/41014

4. benos ILI. CucremHblii aHaliW3 W MOJEIMPOBAHHME OIACHBIX IPOLIECCOB B
texHochepe [Tekcr]: yaeOHoe mocodue st cryaeHToB By3oB / I1. I'. benos. - M. Akagemust, 2003.
- 506 c.

o. MemOpansl 1 MeMOpaHHBIE TEXHOJIOTHH, o7 pea. A.b. Spocnasiesa, — M.: Hayka,
2013. - 612 c.
6. V3nenoBa A.M., Kosanenko A.B., VYprenoB M.X. Maremaruueckoe

MOJIeIupOBaHNe MeMOpaHHBIX MpoleccoB ¢ Hcnonb3oBaHueM Comsol Multiphysics: Yue6Hoe
nocobue. — Kapauaesck: KUI'Y, 2012. — 182 c.

7. KoBanenko, A.B. Marematnueckoe MOAETUPOBaHUE (PUIUKO-XMMHUYECKHX
nporieccoB B cpeae Comsol Multiphysics 5.2 [DnexkTponnsii pecypc]: yuebHoe mocodue / A.B.
KoBanenko, A.M. V3nenoBa, M.X. Vprenos, B.B. Hukonenko. — OnekrpoH. naH. — CaHKT-

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

5.2 llepnoauueckas JJuTepaTypa
1. Bassl nanueix xomnanuu «cet Beroy http://dlib.eastview.com
2. Onexrponnas oudmrnoreka GREBENNIKON.RU https://grebennikon.ru/

5.3 UHTepHeT-pecypchl, B TOM 4HCJIe COBpeMeHHble MNpodeccuoHaTbHbIe 0a3bl
AAHHBIX U MHPOPMAIMOHHBbIE CIIPABOYHbIC CHCTEMBbI

DIeKTPOHHO-0MOIMoTeuHbIe cucTteMbl (IBC):

1. OBC «FOPAWT» https://urait.ru/

2. D5C «YHUBEPCUTETCKAS BUBJIMOTEKA OHJIAMH» www.biblioclub.ru

3. OBC «BOOK.ru» https://www.book.ru

4. 3BC «ZNANIUM.COM» www.znanium.com

5. BBC «JIAHb» https://e.lanbook.com

IIpodeccuonanbubie 6a3bl JAHHBIX:

Scopus http://www.scopus.com/

ScienceDirect https://www.sciencedirect.com/

Kypuansr uzgarenscrea Wiley https://onlinelibrary.wiley.com/
Hayunas snekrponnas 6udmuorexa (HOB) http://www.elibrary.ru/

HowbdE
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5. IIoMHOTEKCTOBBIE apXUBBl ~ BEAYIIMX  3alaJHbIX HAY4YHBIX OJKYypHaJIOB Ha
Poccuiickoii mrardopme Hayunsix xypHaasoB HOMKOH http://archive.neicon.ru

6. HarnmonaneHast amekTpoHHass OuOnroTeka (HOCTYN K DJIEKTPOHHOW OMOIMOTEeKe
nuccepraiuii Poccuiickoit rocynapcrBennoi oubmmorexu (PI'B) https://rusneb.ru/

7. baza pmanapix CSD KeMOpHmIKCKOro HEHTpa KpUCTALUIOTpaUyYecKHX JaHHBIX
(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/

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. "Jlextopuym TB" http://www.lektorium.tv/

16. YuuBepcurerckas naopmamonHas cucrema POCCHUSA http://uisrussia.msu.ru

HNudopmanuoHHbIe CIPAaBOYHbIE CHCTEMBI:
KoncynpranT [lmtoc - cipaBo4Has mpaBoBasi cUcTeMa (IOCTYII 110 JIOKATBHOW CETH C
KOMITBIOTEPOB OMOIHOTEKH).

Pecypchl cBOGOIHOTO T0CTYMA:

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

2. AMepHKaHCKas TaTeHTHas 0a3a JaHHbIX http://www.uspto.gov/patft/

3. MuHnucTepcTBO Haykd U BbIcmiero oOpasoBanus Poccuiickoit ®enepanuun
https://www.minobrnauki.gov.ru/;

4. denepanbublii nopran "Poccuiickoe odpazoBanue” http://www.edu.ru/;

5. Hudopmarmonnas cucrema "EamHoe OKHO [OCTyma K 00pa3oBaTelbHBIM
pecypcam" http://window.edu.ru/;

6. Enunas xomnekumss 1uQpoBbIX 00pazoBaTeNbHBIX pecypcoB http://school-
collection.edu.ru/ .

7. Ciry:x0a TeMaTHYeCKHX TOJIKOBBIX ciioBapeit http://www.glossary.ru/;

8. Crosapu u sanmkiaoneanu http://dic.academic.ru/;

9. O6pazoBarenbHbIi opTan "Yueba" http://www.ucheba.com/;

10. 3axononpoekt "O0 obpazoBanuu B Poccuiickoit @enepanun'. Bonpocs! u 0TBETHI

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

CoOcTBeHHBbIE 3JIEKTPOHHBIE oOpa3oBaTe/bHble M HMH(OPMALHOHHBIE pecypchl

KyoI'y:

1. DNEeKTPOHHBIN Karajor Hayunon OoubIMoTEKN Kyol'y
http://megapro.kubsu.ru/MegaPro/Web

2. DOneKkTpoHHas onbnuoTeka TPyAOB YYEHBIX KyoI'y
http://megapro.kubsu.ru/MegaPro/UserEntry? Action=ToDb&idb=6

3. Cpena MOAyIIbHOTO TUHAMHUYECKoro o0yuenus http://moodle.kubsu.ru

4. baza y4eOHBIX MJIaHOB, y4yeOHO-METOJUYECKUX KOMIUIEKCOB, MYONUKAIMi U
koHpepentmii http://infoneeds.kubsu.ru/

5. bubnuoreka  MHPOPMALMOHHBIX  pecypcoB  Kadeapsl  HMHPOPMALMOHHBIX
obpasoBaTenbHbIX TexHomorui http://mschool.kubsu.ru;

6. DnekTpoHHbIN apxuB nokymMenToB Kyol'Y _http://docspace.kubsu.ru/

7. DJeKTpOHHBIE 00pa3oBaTeIbHBIE pecypchl Kadeapbl HHPOPMAIIMOHHBIX CUCTEM H

TexHosoruit B oopazoBanuu Kyol'Y u Hayuno-meroauueckoro xxypaana "LLIKOJIBHBIE I'OIbI"
http://icdau.kubsu.ru/
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6 MeToauyeckne yKa3aHus 1Jis1 00y4aIOIIMXCH M0 OCBOCHHIO JUCHUNIMHBI (MOTYJIA)

VYcnemHoe OCBOGHHME AMCHMIUIMHBI TMpEArojaraeT akTHBHOE, TBOPYECKOE YydacTue
CTYJICHTA ITyTEeM IJIAHOMEPHOM, TTOBCETHEBHOM paOOTHI.

O01mme pekoMeHIAUM

W3ydyeHne QUCHMILTUHBI CIEIyeT HAYMHATH C MPOpaboTKu pabodell mporpaMMbl, 0cob0e
BHUMaHUe, yAelsis HeJsIM U 3aJlayaM, CTPYKTYpPE U COJIEp>KaHUI0 Kypca.

PaboTa ¢ KOHCTIEKTOM JIEKITHA.

[IpocMoTpuTE KOHCHEKT Cpa3zy Mocie 3aHATUN, OTMEThTE MaTepuan KOHCIEKTa JICKIIUM,
KOTOPBIA BBI3BIBACT 3aTpyJHEHHs Ui NOHMMaHuA. llomblTaliTech HaWTU OTBETHI Ha
3aTpyJHUTENbHBIE BOIIPOCHI, HCIIOB3YS PEKOMEHIYEeMYI0 IuTeparypy. Eciu camocTosTensHO He
yIanoch pazoOparbcsi B Marepuaie, chopMyIHpyiHTe BOIPOCH U OOpAaTUTECh 32 MOMOILIBIO K
MPernoAaBaTeNio Ha KOHCYJIbTAllMM WM ONukaiiieil jgexkuuu. PeryiaspHo oTBoauTe Bpems JUIs
IOBTOPEHMSI IPOMJIEHHOIO0 MaTrepuaa, IpPOBEPssl CBOM 3HAHUSA, YMEHHS M HABBIKU IIO
KOHTPOJIbHBIM BOIIPOCAM.

Jlekuuu SIBIISIIOTCS OJTHUM W3 OCHOBHBIX METOJIOB OOYYEHHS MO TUCIMIUIMHE, KOTOPHIE
JOJIKHBI pelIaTh CIEAYIONIUE 3a1a4u:

- M3JIOKUTh BAXKHEHUIIMI MaTepuall IIPOorpamMMbl Kypca, OCBELIAIOIINNA OCHOBHBIC
MOMEHTHI;

— Pa3BUTh y CTYJEHTOB MOTPEOHOCTh K CaMOCTOSITEIbHON paboTe Haj y4eOHOU U
HAay4YHOU JIUTEPATypPOU.

C uenbro KOHTPOJIS U MOJATOTOBKHU CTYACHTOB K U3YYEHHMIO HOBOM TeMbI BHaYaje KaXJ10To
3aHATHUS MPETNOAaBaTeIeM MPOBOJUTCS WHAWBUAYAIBHBIA WM (POHTAIBHBIN YCTHBIA OMPOC 1O
BBIMIOJTHEHHBIM 33IaHUSM TpebIayieil TeMbl. KpuTepuu OneHKu: — MpaBUIBHOCTh OTBETA IO
COJIEpKaHUIO0 3a/1aHus (YUUTHIBAETCS KOJIMYECTBO U XapaKTep OMIMOOK IpU OTBETE);

— MOJIHOTA ¥ TNIyOrMHa OTBeTa (YYUTHIBAETCS KOJUYECTBO YCBOCHHBIX ()aKTOB, OHITUN U
T.1L.);

— CO3HATEJIBbHOCTh OTBETAa (YUYUTHIBACTCS TOHUMAHUE U3JIaraéMoro Marepuaa);

— JIOTHKAa W3JIOKEHUA MaTepuana (y4UThIBAETCA YMEHHME CTPOUTh LIEJIOCTHBIM,
MIOCJIE0BATENbHBIN PAcCKa3, FPAMOTHO MOJIB30BATHCS CIIEHUAIBHON TEPMUHOJIOTHEN);

— PpalMOHAJIBHOCTh MCIIOJIIB30BAHHBIX IPUEMOB M CIOCOOOB PEUICHHS IOCTABIEHHOM
y4eOHOI 3a1auM (YUUTHIBAETCsl yMEHHE HCII0JIb30BaTh HanboJiee mporpeccuBHble U 3 (PeKTHBHBIE
CIOCOOBI TOCTHXKEHHUS LIENH);

— CBOEBPEMEHHOCTh M 3(P(PEKTUBHOCTh HCIOIb30BAHUSA HATJSAHBIX TMOCOOMH u
TEXHUUYECKUX CPEJICTB IIPU OTBETE (YUUTHIBAETCSI TPAMOTHO U C IIOJIb30M MPUMEHSTh HAIJIATHOCTD
U JIEMOHCTPAIIMOHHBIN OIBIT IIPU YCTHOM OTBETE);

— UCTOJIb30BaHUE JOTOIHUTEIHHOTO MaTepuaia (00s3aTeIbHOe YCIOBUE);

— palMOHANBHOCTh MCIOJIb30BAHUS BPEMEHH, OTBEJIEHHOIO Ha 3ajjaHue (He omolpsercs
3aTSIHYTOCTh BBIIIOJIHEHHS 3aJaHMsi, YCTHOTO OTBETa BO BPEMEHH, C YYETOM HMHAMBHIYAJIbHBIX
0COOEHHOCTEH CTY/IEHTOB).

Pa3BepHyTBIIf OTBET CTyJAEHTa MIOJDKEH MpPEeICTaBIATh COOOM CBSI3aHHOE, JIOTHMUYECKH
MOCJIeIOBAaTENbHOE COOOIIEHNE Ha 3aJaHHYI0 TEMY, IMOKa3blBaThb €ro YMEHHE IMPUMEHSTh
OIpeZieNIeHus, PaBUjla B KOHKPETHBIX CIIydasix.

MeToanyecKkue peKOMeH/IaAlUM 1JIsl NOATOTOBKH K KOHTPOJbLHBIM PaG0oTaM M HAIMCAHUA
KOHTPOJIbHBIX pador

[Ipu moaroTroBke K KOHTPOJBHOM pPabOTE€ M HTOTOBOMY TECTHPOBAHHUIO HEOOXOIMMO
BHUMATEJIBHO TPOYUTATh COCTABJICHHBIC paHEe KOHCIEKTHI JIEKIHH, TMPOCMOTPETH MOPSIOK
BBITIOJIHEHHS JTa0OpAaTOPHBIX PAa0OT M OCHOBHBIE TOJIyYE€HHBIE B XOJ€ JIaOOpaTOpPHBIX padoT
BBIBOABI. OTBETUTh Ha KOHTPOJIbHBIE BONPOCH. CBEPHUTH CIMCOK BOMPOCOB C WMEIOIIEHCS
uHpopmanueii. Hegocraromyo uHdopManuio HEoOXO0OUMO HalTH B ydyeOHMKax (yueOHBIX
MOCOOMSIX) WX B JPYTUX UCTOUHUKAX MH(GOpMaIUH.

KonTtponbHast paboTa NpoBOAUTCS B MUCbMEHHOMN Gopme.
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KontponbHble pabOThl OOBIYHO COJEPKAT HECKOJIBKO BOIPOCOB UM HMMEIOT HECKOJIBKO
BapuaHTOB. CTyneHT au0O caM BBIOMpPAeT OAMH M3 INPEAJOKEHHBIX BapHaHTOB, JHOO
IIPEN01AaBATEIIb 3aKPEIUIET 3a KayKAbIM CTYZAECHTOM OIPEACIICHHBIN BApUAHT.

Metoau4eckue peKOMeHAAalMHU JJI IOATOTOBKH K OBICTPOMY IMCHEMEHHOMY ONIPOCY
«0JMI-0mpoCY» M NMPOBeeHNs ObICTPOr0 MUCHLMEHHOI0 ONPOCca «OJINI-0NPOCcay

BhICTpBIi TMCBMEHHBIN ONPOC «OJIMI-OMIPOCY» CHOCOOCTBYET PA3BUTHUIO MBICIUTEIBLHOTO
IpolLecca, Pa3BUTUIO CIOCOOHOCTH K CUCTEMHOMY MBIIIUICHHIO U aHATIM3Y, @ TAKXKE 3aKPEIICHHUIO
3HAHUU y BCEX CTYACHTOB OJTHOBPEMEHHO.

[Tpu mOATroTOBKE K «OJIUI-OIIPOCY» MPEnogaBaTelb JOJDKEH 3apaHee MPUTOTOBUTH CITUCOK
CTYJEHTOB U HAIIUCAaTh CaMbI€ Ba)KHBIC, HO IIPU 3TOM y3KHE U JIOTUYECKHU CBA3aHHbBIE BOIIPOCHI I10
COOTBETCTBYIOIIIECH TEME.

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

MeTtoanyeckue peKOMEeHIANMH 1JIsl POBeIeHUsI 3aUeTa

CTy,I[eHTI)I 00s13aHEbI CAaTh 3a4€T B COOTBCTCTBHUU C pACIIMCAHHUCM H y‘-Ie6HI)IM IIJIAHOM.
3aueT MO JUCHUIUIMHE MpecienyeT Lelb OLEHUTh paboTy CTydeHTa 3a Kypc, IOTydyeHue
TCOPCTUICCKHUX 3HaHHfI, HUX TPOYHOCTb, PA3BUTHC TBOPYCCKOI'0 MbIIIJICHHAA, an06peTeHHe
HABBIKOB CaMOCTOSITEIIBHON palbOThl, YMCHHE NPUMCHSATH IOJIyUYCHHBIC 3HAHUS JUIS PEIICHUS
MPAKTUYECKHX 3a7ad.

dopma mnpoBelcHHS 3adeTa: YCTHO WM IUCHhbMEHHO YCTaHABIWBACTCS PEIICHUEM
kadeapsl. Pe3ynbraT craum 3a4eta 3aHOCUTHCS MPETIOAaBaTENIEM B 9K3aMEHALIMOHHYIO BEIOMOCTh
U 3aYETHYIO KHUKKY.

B ocBoenun JAUCHUIIIMHBI MHBAJIMJAMHU W JIMaMU C OTpaHUYCHHBIMHU BO3MOXKHOCTAMU
37I0POBBSI OOJIBIIIOE 3HAUCHHE HMMECT HHIMBHIyaslbHas ydeOHas paboTa (KOHCYJIbTALMH) —
JIOTIOJTHUTEIIFHOE Pa3bsiICHEHNE YIeOHOTr0 MaTepuara.

WupuBuayanbHble KOHCYJIBTAIlMM IO TPEIMETY SBISIOTCS BaXKHBIM  (PaKTOPOM,
CHOC06CTByIOHII/IM HHIUBUAYaJTIU3allun O6y‘I€HI/I$[ M YCTAHOBJICHUIO BOCIIUTATCIIbHOTO KOHTAKTA
MEXIy TpernojaBaTeieM W OO0yJaroIMMCS WHBAIUIOM WM JHIOM C OTPaHUYCHHBIMU
BO3MOXHOCTAMU 3J0POBbA.

JlabopaTopHasi paGoTa BBITIONHSETCS CTYJACHTOM B COCTaBe TPYMIbI, MOATPYIIHI HIH
HHIUBHUIYAJIBHO. Bce BbM™uciaeHus kenaTelbHO MpoOBOAWUTL BO BpPCMA 3aHATHA. HpI/I
HEJIOCTATOYHOM KOJHYECTBE BPEMEHU WX MOKHO BBITMIOIHATH B YAChl CAMOCTOSTENILHOM pabOTHI ¢
00s13aTeNTEHBIM TIPEJICTABICHHEM PE3yIbTaTOB MPEIOAaBATEII0 Ha MOCISAYIOMUX 3aHITHIX I
KOHCYJIbTAIIHSIX.

Odopmiierne padboT JOHKHO TPOBOIUTHCS TOCIE OKOHUAHUS paboThl B ayautopuu. s
MOJTOTOBKU K 3alllUTE OTYETa CIeAYyeT MPOAHATU3UPOBATh PE3YNbTaThl, 000OIIUTE PE3yIbTAThHI
I/ICCJ'IGI[OBaHI/Iﬁ B B /1€ BBIBOJIOB I10 pa60Te, MOoATOTOBUTH OTBETHI HA BOIIPOCHI. Tlocie 3aBCPIICHHUA
BBITIOJTHEHUS TAOOPATOPHBIX pabOT MPOU3BOAUTCS UX 3AIUTA.

7 MaTepuajibHO-TeXHUYECKOe o0ecneyeHue 1o JUCHUNInHe (Mo1yJI10)

HanmeHnoBanue crienuaibHBIX
MOMEIICHUI

OCHAaIIEHHOCTD CITEHAIBHBIX
MOMEIIEHU I

[TepeueHb AUIIEH3MOHHOTO
MIPOrPaMMHOTO 00eCTICUeHHS

VY4aeOHble ayIUTOpHN JUTS
MIPOBEJCHUS 3aHATHI JIEKIIHOHHOTO
THIA

Meoben: yuebHas mebenb
TexHUYECKUE CPeICTBA O0YUCHHS:
9KpaH, IPOEKTOP, KOMIBIOTEP

Microsoft Windows
Microsoft Office Professional
Plus

Crasponosbckas, 149)

O0opynoBaHue: MEJIOBast TOCKa

(ayn. 10la, r. KpacHomap, yim. COMSOL Multiphysics
Crasponosbckas, 149)

Y4eOHbIe ayTUTOPHU it | MeOenb: yueOHast meOelb Microsoft Windows
IIPOBEJICHUS Ta00PaTOPHBIX paboT. | TexHuueckue cpencTBa 0OyUeHHUS: Microsoft Office Professional
(aym. 10la, r. KpacHomap, yiu. | 3KpaH, IPOEKTOp, KOMIIBIOTED Plus

COMSOL Multiphysics
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Jlst

CaMOCTOSTEILHONU

paboTel  oOydwaromuxcs

MPeayCMOTPEHBI

MMOMEIIICHNS,

YKOMIUIEKTOBAaHHBIE CHEIMATM3UPOBAHHON MeOebl0, OCHAIIEHHbIE KOMIBIOTEPHON TEXHUKOM C
BO3MOXKHOCTBIO MOJKITIOUCHUS K ceTu «HTepHeT» U o0ecredeHrneM JO0CTya B JJICKTPOHHYIO
nH(OPMaIMOHHO-00pa30BaTEIbHYIO CPEYy YHUBEPCUTETA.

HaumeHoBaHue noMemeHun ais
CaMOCTOSATENTFHON pabOTHI

OcCHAaIllEHHOCTh TOMEIIEHHUH IS
CaMOCTOSTENTFHON pabOTHI

[TepeueHs JMIIEH3UOHHOTO
MIPOTPAMMHOTO 00eCTICUCHHS

3an HayuHoti OnOIHOTEKN)

MeOeIH: KOMITBIOTEPHBIE CTOJIbI
ObopynoBanne: KOMIOBIOTEPHAST TEXHIKA
C TOIKIIOYCHHEM K HH()OPMAIHOHHO-
KOMMYHHKAIIMOHHOU ceTn «HTepHeT» U
JOCTYIIOM B 3NIEKTPOHHYIO
nH(pOpPMaMOHHO-00pa30BaTEIbHYIO
cpeny 00pa3oBaTeNbHOW OpraHMU3alMy,
BeO-KaMmephbl, KOMMYHHKAIHOHHOE
obopyaoBaHue, o0ecreyrBaroIee
JOCTYIl K CETH HHTEpHEeT (TIPOBOAHOE
COCIIMHECHHUE u OecripoBoHOE
coemuHeHne mo texuojaorun Wi-Fi)

oOyJaromuxcs o0yJaromuxcs
[MomemieHne as caMocTosATEeNbHON | Mebenb: yaeOHas mebenb WinSvrDCCore ALNG
paboThl oGydJarommxcs (quTanbHbii | Komrrekt crieranusuposannoit | LICSAPK MVL 2Lic CoreLic

EES

Microsoft Office Professional
Plus

KoncynprantlInoc

TTomemieHue a1t caMOCTOSATEIHLHOM
pabotel obyuarommxcs (ayd. 329c,
401c, T. Kpacnonap, YL
CraBpomnoibckas, 149)

Meobenp: yuebHas mebOenb

Kommnekr CIeHUaNnu3upOBaHHON
MeOen: KOMITBIOTEPHBIE CTOJIBI
O0opynoBaHue: KOMIbIOTEPHAsT TEXHUKA
C TOJAKIIOYEHHEM K HH(POPMAIMOHHO-
KOMMYHUKAIlMOHHOH ceTu «MHTepHET» U
JOCTYIIOM B JNEKTPOHHYIO
nH(pOpPMaMOHHO-00pa30BaTENbHYIO
cpely oOpa3oBaTEeIbHON OpraHU3allvy,
BeO-KaMepsl, KOMMYHHKallMOHHOE
obopynoBaHue, obecrieunBaromiee
JOCTYII K CETH HHTEpPHET (IPOBOIHOE
COe/IMHEHHE u GecnipoBotHOE
coequHenue 1mo texuojaorun Wi-Fi)

Microsoft Office Professional
Plus

Microsoft Windows
Crienpaan3upoBaHHOE
OpOTpaMMHOE  O0ecIeucHHe
cepun «9KOJIOI» (YIIP3A
«9KOJIOI'», TIIB-OKOJIOT,
MHBEHTAPU3ALINA,
MATUCTPAJIb-T'OPO/I,
ATII-DKOJIOT, HJIC-
DKOJIOT)
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