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1 Hesn u 3axa4M N3y4YeHUs TUCHHUIIIMHBI (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 3agaun THCHUIIINHBI

1. JlaTh IpeicTaBICHUE O METOJIaX MCCIICIOBAHUSI IIPUPOIHBIX 3aKOHOB.

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

3. OOyuuTh HEKOTOPHIM OCHOBHBIM ITOIXOaM K MOJAEIMPOBAHUIO U IPUBUThH HABBIKH
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/ibHOM NMPOrpaMMbl

JucrumirHa «PU3UKO-XUMHUS IPUPOAHBIX MPOLECCOBY» OTHOCUTCS K JUCHUILIHHAM IO
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
«Teopust ropenust u B3pbeiBa» U «CUCTEMBI 3aIUTHI THApOcdeps! U IuTocheps». Jucuummna
SBIISICTCS TPEIIISCTBYIOMEH IMPH M3YYeHUH JUCHHUILIMH: «DKOJIOTMYECKOe CTpPaxOBaHHEY,
«YTpaBlieHHE 3KOJIOTUYECKON 0€30MaCHOCTHION.

1.4 IlepedyeHb MJaHMpyeMbIX pe3y/JbTATOB O0y4eHUs] MO JAMCHUILIHHE (MOAYJIIO),
COOTHECCHHBIX C IVIAHUPYEMBIMH pe3yJbTaTaMHi 0CBOCHHS 00Pa30BaTe/ILHOM IPOrPaAMMBI

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

KO}] N HAUMCHOBAHUE MHAMUKATOPA JOCTUIKCHUA

Pe3ynbTathl 00yueHUs MO AUCIUTIINHE
KOMIIETEHIIUU

MK-3 Cnocoden ucnojib30BaTh npodeccuoHalbHOe MPOrpaMMHoe ofecneyeHnne Jjs coopa, o0padoOTKH U
nepenayd MHQPOPMAIHH W COBPEMEHHbIE CPEACTBA BHIYMCIUTENHHOH TeXHHKH W HH(PpOPMALMHOHHO-
KOMMYHHKAIIMOHHBIE TEXHOJOTHH /IS MATEMATHYECKOT0 MOJIeJTMPOBAHNS MPOIIECCOB B TexHOC(epe
UIIK-3.1.  Ucnmome3yer  mpodeccuoHanbHOE | 3HaET MpodhecCHOHATBHOE MPOrpaMMHOE 00eCIIeUeHIE IS
porpaMMHOE obecrieueHne JUIst cbopa, | cOopa, 06pabOTKH U Hepenaur HHGOPMALHH, 1

obpabotki u  mepeiaud  MHQOPMALMH U | coBpeMEHHbIE CPEJICTBA BHIUMCINTEILHON TEXHUKH 1
COBpEMEHHBIE cpezacTBa BBIYHMCIIUTETBHON

TEXHUKA 1 THPOPMAIMOHHO-KOMMYHHUKAIIHOHHEIC
TEXHOJIOTUHU JUTSt MaTeMaTHIECKOTO
MOJIEIMPOBAHUS IIPOIIECCOB B TeXHOC(hepe

HHPOPMAIMOHHO-KOMMYHUKAITOHHBIC TEXHOJIOTUH IS
MaTeMaTH4YEeCKOI0 MOJIETUPOBAHUS, OCHOBHbBIE
HpOrpaMMHBIE CPEJICTBA JUIsl OIIMCAHUS (PU3HKO-
XIMHWYECKHX MPOIIECCOB B TEXHOC]EPE, Pa3INIHbIC
WCTOYHHMKH MH(POPMAIMH JIIS PELIeHHs 33/1a4 B 00J1acTH
MOJIETHPOBAHUS (PU3UKO-XUMHUECKUX IPOIIECCOB B
TexHOCc(epe, OCHOBHBIE 3aKOHBI U BRIPAXKAOINE YPAaBHEHHS
B 00JIaCTH MOJIETMPOBAHMS (PU3UKO-XHUMUIECKHX
IIPOLIECCOB, YUCIIEHHBIE METObl; BBIYUCIUTEIbHYIO
TEXHUKY; IPUKJIAIHbIE IPOTPAMMBI I10JIb30BATEIBLCKOIO
Ha3HAUYECHUS; CIELIMAIM3UPOBAHHBIE IPOTPaMMBbI

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 3adeTHbix eauuui (144 yacoB), ux

pacripeziesieHue 1o BujaM paboT MPEACTaBICHO B TAOIHIIE.

Bret pabor Bcero ®dopma o0ydeHust
4acoB OYHasi
7 cemectp
(uachr)

KonTakTHas pa6oTa, B TOM 4HcJe:
AyauTopHbIe 3aHATHS (BCEro): 68 68
3aHITHA JEKIIMOHHOTO THUIIA 34 34
71a00paTOPHBIE 3aHATHSI 34 34
Wuas koHTaKkTHas padora:
KonTtpons camocrogrensHoi pabotsl (KCP) 4 4
IIpomexxyrounas arrecraius (MKP) 0,2 0,2
CamocrosiTejibHAasi paboTa, B TOM YHcJIe: 71,8 71,8
Peurenue 3anau 25 25
CaMocTosATeIbHOE U3YyYEHHE pa3/eNioB, CaMOMOAroToBKa (mpopaboTka u
MIOBTOPEHHUE JIEKI[MOHHOTO MaTepHuaja M MaTephaja yIeOHHKOB M yUeOHBIX 25 25
1ocobuii, MOITOTOBKA K J1Ta0OPaTOPHBIM 3aHSITHAM, KOJUIOKBUYMaM H T.JI.)
IToAroTOBKA K TEKYIIEMY KOHTPOIIIO 21,8 21,8
KonTpoas:
[oxroToBka K 3K3aMeHY - -
Oo0mast Tpy10eMKOCTh yac. 144 144

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

3a4. e 4 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 Breaynut
No HaumenoBanue pa3zzaenoB (TeM) yIuITopHas OpHas
Bcero pabota
pabota
JI 113 JIP CPC
1 |BbuoreoxuMuyYecKre NUKIBI MAKPOIIEMEHTOB 18 4 - 4 10
2 | Du3HKO-XUMHUYECKHE MPOIECCHl B aTMoc(epe 18 4 - 4 10
3 | Pu3HKO-XUMHUYECKHE MPOIECCH B THIApochepe 18 4 - 4 10
4 | OU3NKO-XMMHUYECKHE IIPOLIECCH B INTOChEepe 18 4 - 4 10
5 HepaBroBecHas TepmoanHamuKka. Y pasHeHus On3arepa u Kemgem- 22 6 - 6 10
Kauansckoro
6 |JIuneiinbie 3akoHBI nepeHoca Oma, Puka, Hapcu, Pypre 22 6 - 6 10
7 |MopenupoBaHue MPOIECCOB IIEPEHOCA B HAHOMATEpHaIax 237 | 6 - 6 11,7
UTOI'O no pazoenam Oucyuniumwl 139,8| 34 - 34 71,8
Kontpons camocrosgrensHoit pabotsl (KCP) 4 - - - -
[Ipomexxyrounas arrecrarus (MKP) 0,2 - - - -
IloaroroBka K 3K3aMeHy - - - - -
OO0m1ast TpPyAOEMKOCTb IO JUCIHATUINHE 144 - - - -

[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

MOJCIIb»

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

P3

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. OO0CHOBAaHNE YpaBHEHHH
VYpasuenus OH3arepa u Omnzarepa. ConpspbkeHue SBJICHUHN IIepeHoca B MeMOpPaHHBIX
Kenem-Kavanbckoro cucTemMax
6 |JluHeliHBIC 3aKOHBI Pacuer ckopocteii npocTeiinx HepaBHOBECHBIX MPOLIECCOB, YO
nepeHoca Oma, duxa, ucnons3ys 3akoHsl OMa, duka, apcu, @ypse KP
Hapcu, @ypse
7 |MopnenupoBanue nporeccoB |MeMOpaHbI Kak CJI0KHBIE CEJIEKTHBHBIE CHCTEMBI, KP

2.3.2 3aHsTHA CEMHHAPCKOr0 THNA (MpaKkTH4YecKHWe / CeMHHAPCKHE 3aHATHS/

JlabopaTopHble padoThI)

JIaGopatopHbie pabOThI




No HaumenoBanue paznena TemaruKa sansTHil/pabor dopma TeKyIIero
(Tembr) KOHTPOJIS
1 2 3 4
1 |buoreoxumuueckue UMKIbI|BHOreOXMMUUECKHE IIUKIIBI MAKPO3JIEMEHTOB, ro0anbHbli |JIP
MaKpO3JIEMEHTOB LIUKJI YTIIepOa, a30Ta, Cepbl. | eOXUMHUIECKUIT KT
¢dochopa
2 | Du3NKO-XMMHUYECKHE Pacuet ckopoctu pacnpocTpaHeHUs, IPEBPALLCHMUS, JIP
TIPOIIECCH B aTMOcdepe B3aMMOJICHCTBHS BEIIECTB B aTMocepe
3 | Pu3uKO-XMMHUYECKHE Pacuet ckopoctu pacnpocTpaHeHHs, IPEBPALLCHMUS, JIP
TIPOTIECCH B THApochepe B3aMMOJICHCTBHS BEIIECTB B THApOchepe
4 | DuU3NKO-XNMHICCKHE Pacuet ckopoctu pacnpocTpaHeHUs, IPEBPALLCHHUS, JIP
TpOIIeCCH B TUTOC(hepe B3aMMOJICHCTBHS BEIIECTB B TUTOChEpe
5 |HepaBHOBecHas CompspkeHne Cil U TIOTOKOB, ypaBHeHHs OH3arepa. JIP
TepMoJauHaMHKa. YpaBHeHus |YpaBHeHus Kenem-Kauanbckoro u npaktuueckue
Omn3zarepa u Kenewm- K03((hpUIMEHTHI TIEpeHoca
Kagansckoro
6 |Jluneiinble 3akoHBI epeHoca [Pacuer ckopoctu quddy3un U AIEKTPOMHUTPALIHOHHOTO JIP
Owma, ®uka, Jlapcu, dypre  |nmepeHoca uepe3 MmemOpaHnsl. Pacuer ckopoctu
NEKTPOJHAIN3A
7 |MonenupoBaHue npoiecco |OcBOGHUE POrpaMMHOro npoaykra «Mukporereporenas |JIP
IepeHoca B HaHOMaTepHanax (Mojenby». [IpoBeneHne pacueToB 3J1EKTPONPOBOJHOCTH,
kodpunreHTa audPpy3nOHHON MPOHUIIAEMOCTH U YHCEI
TIepeHoca

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

[lpy wW3y4eHWW  OUCHUIUIMHBI ~ MOTYT  TNPUMEHSTCS  3JIECKTPOHHOE
JTUCTaHIIMOHHBIE 00pa3oBaTeNbHbIe TeXHOJIoruH B cooTBeTcTBUU ¢ DI'OC BO.

oOyueHwue,

2.3.3 llpumepHasi TeMATHKA KYPCOBbIX padoT (IP0eKTOB)
KypcoBsie paboThI He TPEaYyCMOTPEHBI YUeOHBIM IIJIAHOM.

2.4 llepeyeHb y4eOHO-METOAMYECKOT0 O0ecneYeHUs I CAMOCTOSTeIbHOH pPadoThl
o0yyarommxcs Mo JMCHHUIIHHE (MOYJII0)

[Tepeuensb yueOHO-METOAUUECKOTO 00ECTIEUeHHS TUCITUTUIAHBI [0 BHITIOTHEHUIO

Bung CPC M
CaMOCTOSTENHHOM PabOTHI

1 2

3

1 |Pemrenue 3amau

2 |CamocrosTenbHOE
M3y4eHHe Pa3IesioB,
CaMOIIO/ITOTOBKA
(mpopaboTtka u
MOBTOPEHHE
JIEKITIOHHOTO
MaTepHuaia u
MaTepHualia yaeOHHKOB
1 y4eOHBIX TOCOOHH,
MOJATOTOBKA K
1a00paTOPHBIM
3aHATHSM,
KOJUIOKBHYMaM H T.11.)

3 |[loaroroska k
TEKYIIEMY KOHTPOITIO

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

Maremarnueckoe MOJETMPOBAHNE SKOJIOTHIECKUX TPOIIECCOB PACTIPOCTPAHEHHUS
3arpsI3HAIONINX BEIIECTB: yueOHOe ocobue JuIs cTyIeHToB By30B / B. A. babemnixo,
A. B. [1aBnoBa, O. M. Babemiko, O. B. EBmokumoBa; M-Bo 00pa3oBaHus U HAYKH
Poc. ®enepanun; Kybanckuii roc. yH-T. - KpacHonmap: [KybaHckwuii
rocynapcTBeHHsbI yHuBepcuret], 2009. - 138 c.

Mertoauueckre yKa3aHUs K CAMOCTOSITENBHON paboTe CTYAEHTOB.

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

Metoauueckue peKOMEHAAUY K OpraHU3aluy ay IUTOPHON U BHEAy IUTOPHOI
(camocTosITENBEHOM) PabOThI CTYACHTOB: MeToiMYecKue ykazanus / coct. T.I1.
Cropoxenko, T.b. [TounHok, A.B., becnanos, H.B. Jloza. — Kpacuogap: Ky6auckuit
roc. yH-T, 2018. 89 ¢

Y4eOHO-METONUYECKHUE MaTepuambl ISl CaMOCTOSITENIbHON pPabOThl 00yYarOIIUXCS U3
YHUCIIa MHBAJIUAOB | JIUI C OTPAHUYEHHBIMH BO3MOXKHOCTSIMH 3710poBbsi (OB3) mpenocTtasmisitoTcst
B (hopMax, afanTHPOBAHHBIX K OTPAHUYEHHSIM HX 37JOPOBBS M BOCIIPHUITHS HH(DOpMAIIHN:

JIyist i1n ¢ HapyIIeHUSIMH 3PEHUS:




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

— B (popMe 2IIEKTPOHHOI O TOKYMEHTA.

JIyist nnL ¢ HapyIIeHUsIMU CIIyXa:

— B IIeYaTHOM (opme,

— B (hopMe 2IEKTPOHHOTO TOKYMEHTA.

Jist 11 ¢ HapyIeHUsIMUM OTIOPHO-/IBUT'ATEIBHOTO amapaTra:

— B mieuaTHo opme,

— B (hopMe 3JIEKTPOHHOI' 0 TOKYMEHTA.

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

3 OOpa3oBaTe/lbHble TEXHOJOTHMH, NPHUMEHsieMble NPH OCBOEHUM JMCHUILIHMHBI
(Momy.Jis)

B Xozme wu3ydeHHs JUCUUIUIMHBI TPEAYCMOTPEHO HCIIOJIB30BAHHUE — CIIEIYIOIIMX
00pa30BaTeNbHBIX TEXHOJOTUH: JIEKIMH, J1a0opaToOpHble 3aHATUSA, NpoOiieMHOe OoOyueHue,
MOJyJIbHAsE TEXHOJIOTHUS, MOATOTOBKA NMHUCHMEHHBIX aHATUTHYECKHX pPadOT, CaMOCTOSITEIbHAS
paboTa CTy/IEHTOB.

KoMmeTeHTHOCTHBIM MOAXO0Jl B paMKax IpEenojJaBaHusl AUCLMIUIMHBL pealu3yeTcsl B
UCIOJIb30BAaHUM MHTEPAKTUBHBIX TEXHOJIOTUH M AKTUBHBIX METOJOB (IPOEKTHBIX METOMMK,
MO3rOBOIO IITypMa, pa3dopa KOHKpPETHBIX CUTYyallUd, aHajau3a [eJaroruuyeckux 3ajaad,
[e1arorMyeckoro 3KCIepruMeHTa, HHBIX (OpM) B COUETAaHUU C BHEAYTUTOPHOIH paboTOM.

WudopmanvoHHbIE  TEXHOJOTHH, TPHUMEHSEMbIE TPH U3YYCHHH JAUCIUIUIAHBL:
UCMOJIb30BaHUE  MHMOPMAIMOHHBIX  PECypcoB,  JOCTYNHBIX B HMH(OPMALMOHHO-
TEJIEKOMMYHUKAIIMOHHOM ceTu MHTepHeT.

AnantuBHble 00pa30BaTeNIbHbIE TEXHOJIOTHH, IPUMEHSIEMbIE TPH U3YYEHUU AUCLHUIUINHBI
— JUIsl JMIl C OrpPaHUYEHHBIMH BO3MOXKHOCTSMHU 3J0POBbsl IPEIyCMOTPEHAa OpraHu3alus
KOHCYJIbTAllMM C NCIIOJIb30BAHNUEM DJIEKTPOHHOM IIOYTHI.

B Xxozme wu3ydeHHs JUCHUIUIMHBI TNPEAYCMOTPEHO HCIIOJIIb30BAHME  CIIEIYIOIIMX
00pa30BaTeNbHBIX TEXHOJOTUN: JIEKIMH, J1a0opaTOpHble 3aHATUS, NpoOiieMHOe oOyueHwue,
MOJlyJIbHasi TEXHOJOTHS, MOATOTOBKA MHCbMEHHBIX aHAJIMTUYECKUX pabOT, CaMOCTOATEIbHAs
paboTa CTy/IeHTOB.

KoMmneTeHTHOCTHBIM MOAXO0M B paMKax MpenojaBaHusl JUCHMIUIMHBL pealu3yeTcss B
UCITOJIb30BAaHUM MHTEPAKTUBHBIX TEXHOJOTUH M AKTUBHBIX METOJOB (TPOEKTHBIX METOMK,
MO3rOBOIO IITypMa, pa30opa KOHKpPETHBIX CHUTYyallud, aHajau3a [eJaroruuyeckux 3ajaad,
Ne1arornyeckoro KCIepruMeHTa, HHBIX (OpM) B COUETAaHUM C BHEAYIUTOPHOM pabOTOM.

NupopmaniioHHble  TEXHOJIIOTUH, TMpPUMEHSEMble TPU  H3YYEHUHU  JAUCLMILIUHBI:
UCMOJb30BaHUE  MHMOPMAIMOHHBIX  PECypcoB,  JOCTYNHBIX B HH(OPMAIMOHHO-
TEJIEKOMMYHUKAIIMOHHOM ceTu MHTepHeT.

AnantuBHble 00pa30BaTeNbHbIE TEXHOJIOTHH, IPUMEHSIEMbIE TPU U3YYEHUN AUCHUIUINHBI
— JUIsl JMIl C OrpPaHUYEHHBIMH BO3MOXKHOCTSMHU 3J0POBbsl IPEIyCMOTPEHAa OpraHu3alus
KOHCYJIbTAIMM C NCIOJIb30BAaHNUEM DJIEKTPOHHOMN MOYTHI.

s popmupoBanus npodeccCHOHaNbHBIX KOMIIETEHIMH B MpPOLECCE OCBOEHHUS Kypca
UCTIOJIb3YeTCsl TEXHOJIOTUS MPO(pECCHOHATBHO-PAa3BUBAIOIIETO 00YUYEHHUs, IPeAyCMaTPHBAIOIAs
HE TOJBKO TMepefadyy TeOpeTHYecKoro Marepuajna, HO M CTUMYJIHPOBaHHE U pPa3BUTHE
IPOAYKTUBHBIX IMO3HABATEIbHBIX JECHCTBUN CTYJAEHTOB (HAa OCHOBE IICHXOJIOTO-TIEAarOrH4eCKOn
TEOPUH MO3TAITHOTO (OPMUPOBAHUS YMCTBEHHBIX I€UCTBUIN). AKTUBHU3AIMHU U UHTEHCU(UKALIUN
MIO3HABATEIBHOTO IpoIecca CIIOCOOCTBYIOT HCIIOJIb30BAaHME MENIarorMyeckoi 3BPUCTHKH,
MOJIEJUPOBAaHUE MPOOJIEMHBIX CUTYaAllUH, MyJIbTUMEINHHBIE TPE3EHTAMH B JIEKIIMOHHOM KypCe.
B pamkax mabopaTOpHBIX 3aHATHH OPUMEHSIOTCS METOJIbl MPOEKTHOTO OOy4YeHHMH,
MCCJIEIOBATENILCKUE METObl, TPEHUHTOBbIE ()OPMBI, METOJ] KOHKPETHBIX CHUTYyallui, UTPOBHIE
TEXHOJIOTHH. B mporiecce caMoCTOSITENBHOM AESATENBHOCTH CTYAECHTHI OCBAaUBAIOT M AHAIU3UPYIOT
NepeoBON MeAarornyeckuil OMBIT, MCMOIb3YsI UMEIOIIYIOCS JIUTepaTypy U UH(OpMalMOHHBIE



TCXHOJIOTHH, BBICTYNAKOT C MPE3CHTAIUAMHA IICPCH yUaAlIUMUCH, BCAYT HpO(bOpI/IeHTaLII/IOHHyIO
paboTy, HAKAIJTUBAIOT MOPTHOIHO Pa3padOTOK.

Pa3HOYPOBHEBBIX 3aJlaHUMH,

4 OueHoYHbIE CPeCTBA Uil TEKYILIEro KOHTPOJISI yCIIeBAeMOCTH U NMPOMEKYTOUYHOM
aTrecTanuu
OneHouHble cpelcTBa IpeJHAa3HAueHbl Ul KOHTPOJIE M OLEHKH 0Opa30BaTeNIbHBIX
JOCTMKEHUH 00ydJaroUInXxcsi, OCBOMBIIMX MPOTpaMMy Y4eOHOH AUCHUIUTHUHBI «DU3NKO-XUMHUS
IIPUPOJHBIX IIPOLIECCOBY.
OneHouHbIEe CpPeCTBA BKIIOYAET KOHTPOJIbHBIE MaTepUaibl Ul MPOBEACHUS TeKyIero
KOHTPOJIsI B (hopMe TeCTOBBIX 3aJaHUM, JOKJAJa-NPe3eHTallMU MO MPOOJIEMHBIM BOIIPOCAM,

pOJIEBOM  UIPBHI,

arrecTanuu B popme BOIIPOCOB U 33/I1aHUM K 3a4eTy.

CUTYallMOHHBIX 33Ja4 U NPOMEKYTOYHOM

CTpyKTypa OLEHOYHBIX CPEACTB JJIf TEKyIIeil U MPOMeKYTOYHOM aTTecTaluu

No HanmMeHnoBaHuE OLIEHOYHOTO
Kon n HanmeHOBaHMe
n/n Pesysprarel 00y4eHus CpeacTBa
HHIUKAaTOpa =
(B cootBeTcTBUM ¢ 11, 1.4) (B cooTBeTcTBMU C 1. 1.4) Texymmi IIpomesxyTouHas
KOHTPOITb aTTecTalys
1 UIIK-3.1. Ucnons3yeT 3HaeT npodeccruoHaIbHOe KP Bormpoc Ha
po¢eCCHOHATHHOE mporpaMMHOe obOecrieueHne st coopa, 3agere 1-4
MIPOrpaMMHOE 00paboTKH ¥ mepenadn HHHOPMAIIHH,
obecrieuenwne 1 cOopa, Y COBPEMEHHBIE CPE/ICTBA
00paboTKK U neperadn BBIYHCIINTEIHHON TEXHUKHU U
nadpopmanuu n MH()OpMAIMOHHO-KOMMYHUKAIIHOHHBIE
COBpEMEHHBIE CPEJICTBA TEXHOJIOTUH JJISl MATEMaTH4eCKOTO
BBIYHCITUTEIHHOM MO/ICTIMPOBAHMUS, OCHOBHBIE
TEXHUKH U MpOrpaMMHBIE CPEJCTBA JUIsl OMUCAHMS
nHpopMannoHHO- (PU3MKO-XMMUYECKUX MPOLIECCOB B
KOMMYHHUKAI[MOHHBIC TexHochepe
TEXHOJIOTUH JJIs
MATEMATHIECKOTO YMeeT ocymecTBIATh TOUCK
MOJIEITHPOBAHHS UCIIOJIb30BaTh NpodeccroHanbHOe
Npoleccos B TexHochepe | MPOrPaMMHOE obecrieuenue 111 coopa,
00paboTku 1 nepenavu nHGpopMaIum,
Y COBPEMEHHBIE CPEJICTBA
BBIYHCIIUTEIbHOM TEXHUKHU U
nH(pOpPMaLMOHHO-KOMMYHUKAIIHOHHBIE
TEXHOJIOTHH JJISl MATEMaTHIeCKOTO
MO/IETIMPOBAHMS TPOIIECCOB B
TexHOcepe, MPOSKTHPOBATh
MaTeMaTHYECKyI0 MOJIENh
Biageer HaBbIKaMu CO3/1aHUs
MaTeMaTHYeCKHX MOJIeJIel, peIeHUsI
MaTeMaTHYEeCKHX 3371a4, METOJaM1
MOCTPOEHMSI MaTeMaTHIECKUX MOeIIeiH
THUITOBBIX 33/1a4 B 0071aCTH (PU3MKO-
XMMHYECKHX ITPOIIECCOB 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 ¥ TIepeaun JUTsI pelIeHns 3a/1a4 B 00JIacTH
nHpopmanuu u MO/ICTTMPOBaHUS (PU3NKO-XUMHUUECKHX
COBpEMEHHBIE CPEICTBA MPOILIECCOB B TeXHOC(Epe, OCHOBHBIE
BBIYHCITUTEIHHOM 3aKOHBI U BBIPAXKAIOIIUE yPaBHEHHS B
TEXHUKH U 00acT MOJIETMPOBaHUsT (PUIUKO-
nHpopmMannoHHo- XMUMHUYECKHX MTPOIECCOB, YHCICHHBIE
KOMMYHUKaIOHHbIE METO/Ibl; BBIYUCIUTEIBHYIO TEXHUKY;
TEXHOJIOTUH JJIs MPUKJIAIHBIE IPOTPAMMBI




MaTeMaTH4ecKoro
MOJEIUPOBAHUS
TIPOIIECCOB B TeXHOC(hEpe

0JIb30BaTEIbCKOTO Ha3HAUCHUS;
CHeTHATH3UPOBAHHBIE TIPOTPAMMBI

YMeeT ocylIeCTBIISATh MOUCK U
UCIIOJIb30BaTh NpodeccHoHaNbHOe
nporpamMmHoe obecnedeHue 1 coopa,
00paboTKy 1 nepenadn HHPOpMaIUU

Bragneer, BHenpsieT u pa3pabaTsiBaeT
npo¢ecCHOHAIBHOE IPOrPAMMHOE
obecrieuenne it cOopa, 00paboTKH 1
nepenavy HHGOPMaIUH U
COBPEMEHHBIE CPEJICTBA
BBIYHCIIUTEIBHON TEXHUKH U
nH(pOpMaMOHHO-KOMMYHUKAIIHOHHBIE
TEXHOJIOTUH ISl MAaTEMaTH4eCKOTO
MOJCIUPOBAHUS POLIECCOB B
TexHoc(epe, BiIageeT HaBbIKaMH
CO3IaHMs MATEMAaTHICCKUX MOJIEIIEH,
pelLICHNs MaTeMaTHIECKHX 3a/1ad,
METOAAaMH ITOCTPOCHUS
MaTeMaTHYeCKUX MOJIETIeH THIIOBBIX
3aja4 B 00J1acTH (PU3NKO-XUMHUUECKHX
MPOIIECCOB B TeXHOC(hEpe

HUIIK-3.1. Ucnone3yet 3HaeT npodeccuoHaIbHOE BO Bonpoc Ha
npogeCCHOHATBHOE mporpaMMHOe oOecreueHue st coopa, 3ayere 12-14
IIporpaMMHOE 00paboTku 1 nepenayu nHGpopMalum,
obecrieuenue it cOopa, | ¥ COBpPEeMEHHBIE CPECTBA
00paboTKH 1 IIepeadn BBIYUCIIHTEIIBHON TEXHUKH U
uHbOpPMALUH U UH(POPMALMOHHO-KOMMYHUKALIHOHHBIE
COBPEMEHHBIE CPE/ICTBA TEXHOJIOTUH JIII MaTeMaTHIECKOTO
BBIYHCIIUTEIBHON MOJCIUPOBAHUS, OCHOBHBIC
TEXHUKH U NPOrPaMMHBIE CPENICTBA AJIs ONTHCAHUS
UH(OPMALMOHHO- (M3HKO-XUMUYECKUX TIPOLIECCOB B
KOMMYHUKaIMOHHbIE TexHOc(epe, pa3In4Hble HCTOYHUKH
TEXHOJIOTUH JJIs nH(opManuK s peleHus 3a1ad B
MaTeMaTH4eCcKOro o0nacTu MOJIeTMpOBaHust (PUIUKO-
MO/JICITUPOBAHHMS XHMHYECKHX MPOLIECCOB B TeEXHOCheEDE,
MPOLIECCOB B TeXHOC(Epe | OCHOBHBIE 3aKOHBI U BBIpAXKAIOIIHE
ypaBHEHHUsI B 00J1aCTH MOJICITUPOBAHHMS
(U3HKO-XUMHUYECKUX TIPOLIECCOB,
YHCIICHHBIC METO/BI; BHIYMCIUTEIBHYIO
TEXHUKY; NPUKIIAJHBIC TPOrPAMMEI
HOJIB30BAaTENILCKOTO HA3HAYCHHS;
CIICLIMAT3UPOBAHHBIC TPOrPaMMBbI
‘YMeeT ocyliecTBIATh TOUCK U
MCIIONB30BATh NPO(ECCHOHATBHOE
nporpaMmHoe obecriedeHue i coopa,
00paboTKH ¥ mepenadn HHQOPMAIIHH,
Y COBPEMEHHBIE CPEJICTBA
BBIYHCIIUTEIILHOW TEXHUKU U
nH(pOpMaMOHHO-KOMMYHHKAIIHOHHBIE
TEXHOJIOTUH JJIsl MATEMaTH4eCKOTO
MO/ICJIMPOBAHMUS TPOLIECCOB B
TexHochepe, IPOSKTUPOBATH
MaTeMaTHYECKYI0 MOJIEIb;
HCI0JIb30BaTh MaTEMaTUUECKUH
anmnapat Jyisl pelieHus 3aJaun
HUIIK-3.1. Ucnone3yet 3Haet npogeccnoHabLHOE YO Bonpoc Ha

po¢eCCHOHATBHOE
MPOTrPaMMHOE
obecnieueHue s cOopa,
00paboTKH M nepeadu

porpaMMHOe obecriedeHue st coopa,
00paboTku 1 nepenayy HHGOpMaLnH,
Y COBPEMEHHBIE CPEJICTBA
BBIYHCIIUTEIHHON TEXHUKU H

3ayere 14-21




nadopmanuu n
COBpEMEHHBIE CPEICTBA
BBIYHMCIIUTENILHOMN
TEXHUKH U
HHPOPMALNOHHO-
KOMMYHUKaIINOHHBIE
TEXHOJIOTUH IS
MaTeMaTH4ecKoro
MO/JIETTMPOBAHHMS
MIpoLIECCOB B TeXHOChepe

nH(pOpPMaMOHHO-KOMMYHHKAIIHOHHBIE
TEXHOJIOTHH JJIsI MATEMaTHIECKOTO
MOJICTIMPOBAaHNS, OCHOBHBIE
MPOTPaMMHBIE CPEJCTBA Ul ONUCAHUS
(PU3UKO-XMMHUYECKHUX TIPOIIECCOB B
TexXHOC(Epe, pa3INIHbIE HCTOYHUKH
nH(pOpMaLUK IS pELICHUsS 3a1ad B
obnacTu MOsIeTMpOBaHUsT (PUUKO-
XHMHYECKHX MPOLIECCOB B TeXHOCheEpe,
OCHOBHBIE 3aKOHBI U BBIPaXaroIue
YpaBHEHHsI B 00J1aCTH MOJICITMPOBAHHUS
(PU3UKO-XUMUYECKHUX IIPOLIECCOB,
YHCJICHHBIE METO/Ibl; BEIUUCIUTEIBHYIO
TEXHHKY; IPUKIIaJHbIE IPOrPaMMBI
MOJTb30BATENILCKOTO HA3HAUCHNS;
CTHEUATN3UPOBAHHBIC TPOTPAMMBI

Bunazeer, BHeApsieT u pa3pabaThIBacT
npohecCHOHATBHOE TPOTPAMMHOE
obecrnieuenne it cOopa, 00paboTKH 1
nepenadn HHHOPMALHH 1
COBpPEMCHHBIEC CPEACTBA
BBIYHCITUTEIbHON TEXHUKH H
UH(POPMALTHOHHO-KOMMyHHKAIIHOHHbIE
TEXHOJIOTUH [l MATEMATHIECKOTO
MO/IEIUPOBAHHS IPOLIECCOB B
TexHochepe

HIIK-3.1. Ucnonb3yeT
npodeccruoHaIbHOE
MPOrpaMMHOE
obecrieueHue a5 cOopa,
00paboTKU U mepeaaun
nHpOpPMALIUU 1
COBpEMEHHBIE CPEICTBA
BBIYHCITUTEIHLHOM
TEXHUKH U
HHPOPMALHOHHO-
KOMMYHHUKAIIMOHHbIE
TEXHOJIOTUH IJIA
MaTEMATHYCCKOI'O
MOJICITUPOBAHHSI
MPOIIECCOB B TexHOC(hEpe

3naeT npodheccrHoHaIbHOe
nporpaMMHoOe obecriedeHue s coopa,
00paboTku 1 nepenayu nHGopMaluu,
U COBPEMEHHBIE CPE/ICTBA
BBIYHMCJIUTEILHONM TEXHUKH U
UH(POPMALMOHHO-KOMMYHUKALIHOHHBIE
TEXHOJIOTUH JUII MaTEMaTHYECKOTO
MOJICITUPOBAHUS, OCHOBHBIC
HPOrPaMMHBIE CPENICTBA AJIsl ONTHCAHUS
(U3HKO-XUMUYECKUX TIPOLIECCOB B
TexHochepe, pa3TMIHbIe HCTOYHUKH
nHGOPMALIH JJIS PEIISHUS 3a7a4 B
o0acTi MoieMpOBaHus (pHU3UKO-
XUMHUUYECKHX TPOIECCOB B TEXHOCHEDE,
OCHOBHBIE 3aKOHBI M BBIPAXKAIOIIHE
YpaBHCHUA B O6J'IaCTI/I MOJCJIMPOBAHUA
(hM3UKO-XMMHYECKHX IPOLIECCOB,
YHCIICHHBIC METO/BI; BHIYHCIUTEIBHYIO
TEXHUKY; MPUKIAJHBIC TPOrPAMMEI
HOJIB30BAaTENILCKOTO HA3HAYCHHS;
CIICLIMAT3UPOBAaHHBIC TPOrPaMMBbI

VMeeT 0CylIeCTBIATh OUCK U
HCIIONB30BAaTh NPO(ECCHOHATBHOE
nporpammHoe obecniedeHue st coopa,
00paboTku 1 nepenayy HHPOpMaInH,
Y COBPEMEHHBIC CPE/ICTBA
BBIYHCITUTEIbHON TEXHUKH U
HH(POPMAITMOHHO-KOMMYHHKAITHOHHBIC
TEXHOJIOTHH JIJISI MATEMATHIECKOTO
MO/ISTIMPOBAHHS IPOLIECCOB B
TexHochepe, IPOSKTUPOBATH
MAaTEMaTHIECKYI0 MOJIEIIb;
HCIIONB30BaTh MaTEeMaTHYECKHUH
anmnapar Jisl pelIeHUs 33141

BO

Bompoc Ha
3ayere 22-25

10




Braneer HaBbIKaMU CO3aHUS
MaTEeMaTHYECKUX MOJICIICH, PeIICHHS
MaTeMaTHYECKHX 3a7a4, METOJaMHt
MOCTPOCHHSI MATEMAaTHIECKUX MOJIeIIeiH
THUTIOBBIX 33/1a4 B 0071acTH (PHU3UKO-
XMMHYECKHX MTPOIIECCOB B TEXHOChepe

WIIK-3.1. Ucnome3yet Brageer, BHeApsieT u pazpabaThIBacT YO, KP Bonpoc Ha
po¢eCCHOHATHHOE npogeccrnoHaNbHOE MTPOTPAMMHOE 3agere 26
IPOrpaMMHOE obecrnieuenne 11 cOopa, 00paboTKH 1
obecrieuenue Juts coopa, nepenady HHGOPMaIUH U
00paboTKH 1 nepenavn COBPEMEHHBIE CPEJICTBA
nHdopmanuu u BBIYHMCIIUTEIBHON TEXHUKU U
COBpPEMEHHBIE CPEJCTBA nH(pOpPMaMOHHO-KOMMYHUKAIIHOHHBIE
BBIYHCIIUTEIHHOM TEXHOJIOTUH ISl MAaTEMaTH4eCKOT0O
TEXHUKHU U MOJCIMPOBAHUS POLIECCOB B
HHPOPMALNOHHO- TexHocdepe, BIaaeeT HaBBIKaMU
KOMMYHHKalMOHHBIE CO3IaHMs MATEMAaTHICCKUX MOJIEIIEH,
TEXHOJIOTUH JJISL peLICHNs MaTeMaTHIeCKHX 3314,
MaTeMaTHIECKOro METOAaMH ITOCTPOCHUS
MOJCITUPOBAHUS MaTeMaTHYeCKUX MOJIETIeH THIIOBBIX
nporeccoB B TexHocdepe | 3amad B 006aacTH PU3UKO-XUMHIECKUX
MPOIIECCOB B TeXHOC(hEpe
HUIIK-3.1. Ucnone3yet 3HaeT OCHOBHBIE IPOTPaMMHBIE KP, P3 Bompoc Ha

npodeccruoHaIbHOE
POrpaMMHOE
obecrieucHue a5 cOopa,
00paboTKH U mepenadn
nHpOpPMALIUN 1
COBPEMEHHBIE CPE/ICTBA
BBIYHCIIUTEIBHON
TEXHUKH U
HHPOPMALNOHHO-
KOMMYHUKAIHOHHBIC
TEXHOJIOTUH JJIs
MaTeMaTH4eCcKOro
MOJICITUPOBAHHMS
MIPOIIECCOB B TexHOC(hEpe

cpezacTBa Ay onucaHus GU3NKo-
XMUMUYECKHX MPOIECCOB B TeXHOChEpeE,
PasIUYHbIC HCTOYHUKA HHPOPMAIIHH
IUIS pELieHHs 33/1a9 B 00JIacTH
MOJCIUPOBAHUS (HH3HKO-XUMUIECKHX
NPOLIECCOB B TeXHOC(HEpe, OCHOBHBIC
3aKOHBI U BEIPAXKAIOIIHE YPaBHCHUS B
o0xacTé MoeupoBaHus (PU3UKO-
XUMHYECKHX MPOLECCOB, YUCICHHBIC
METO/IbL; BRIYHCIUTENHHYIO TEXHHUKY;
TPHUKIAHBIC IPOrPaMMBbI
TM0JIb30BATENILCKOTO HA3HAYCHUS;
CHeLUaIN3UPOBAHHbBIE TPOTPAMMBI

YMeeT NpoeKTUpOBaTh
MaTeMaTHYECKYIO0 MOJIENb;
HCIIOJIL30BAaTh MAaTEMAaTUYECKHUI
anmnapar JJisl peleHus 3a1auu

Brageer, BHenpsieT u pa3pabaTsiBaeT
npoecCHOHABLHOE IPOrPaMMHOE
obecrieuenue aist cobopa, 06paboTKH U
nepenavu HHGOPMAIUHU U
COBPEMEHHBIE CPEeJICTBA
BBIYHCIIUTEIILHON TEXHUKU U
MHPOPMALMOHHO-KOMMYHHKAIIMOHHbIE
TEXHOJIOTHUH JIsI MATEMATHYCCKOTO
MO/IETIMPOBAHMUS TPOIIECCOB B
TexHocdepe, BiajieeT HaBbIKaM1
CO3/JaHUSI MATEMaTHIECKUX MOJIEIIeH,
pelLIeHust MaTeMaTHIeCKHX 3a/ad,
METOJIaMH TTOCTPOCHHUS
MAaTEMAaTHYCCKUX MO}leHeﬁ THUIIOBBIX
3a/1a4 B 00J1acTH (QU3UKO-XUMHUECKHUX
MIPOIIECCOB B TeXHOC(hepe

3ayere 27-31

TunoBbie KOHTPO/IbHBbIC 32JaHUS] MJIA HHbIE MaTepPHAJIbl, HOOXOAMMBIE VIl OLCHKH
3HAHMH, YMEHH, HABBIKOB H (MJIM) ONBITA AESATEIbHOCTH, XapPaKTePU3YOIIMX 3TAIbI
(opMupoBaHUsI KOMIIETEHIIHII B IpoLecce 0OCBOCHUsI 00pa30BaTeJIbLHOM IPOrPaMMBbI



Ilpumepnulii nepeuenv 60npocos u 3a0anuil

Bonpocsl 1J191 321U THI JIA00PaTOPHBIX PadoT
Bonpocskl 111 KOHTPOJILHOM padoThl 0 TeMe «buoreoxuMmuyeckne MUKJIbI
MAaKpP03J1€eMEHTOB)

Uro Takoe GMOT€OXUMUYECKHM IUKII?
Kakue ObIBatoT OMOr€OXMMHYECKUE ITUKITBI MAKPOIIIEMEHTOB?
UTto Takoe OMOTEOXMMUYECKUN KPYTOBOPOT aTOMOB?
KakoBbl OCHOBHBIE dTarbl T7I00aTHHOTO IUKIIA yriiepoaa?
KaxoBbl 0OCHOBHBIE 3Tanbl I1100aILHOTO LKKIIA a30Ta?
KakoBbl OCHOBHBIE ATarbl T7100aTHFHOTO IUKIIA CEPhI?
KaxoBbl OCHOBHBIE 3Talbl TEOXUMHUECKOT0 I1KiIa hocopa?
Yro takoe Ouora?
KaxoBa ocHOBHast poJib OMOTHI B MOAIEPKAHUU TJI00AIBHBIX LIUKIIOB 3JIEMEHTOB?

CoNoA~WNE

BonpocsI 1151 «0JMI-0mpocay» no TeMe «PU3HKO-XUMHYECKHe Mpolecchbl B aTMochepe»
1. Uto takoe armocepa? KakoB razoBplii COCTaB, CTPOSCHHE WU PATUAIMOHHBIA PEXKUM
atMochepsi?

Kakune ocHOBHBIE (PU3UKO-XUMHUUYECKHE MPOIIECCHI MPOUCXOIAT B aTMOchepe?

UTo npeaCcTaBISIOT U3 ce0s UPKYISIIS aTMOCHEPHI M MPOIIECCHI pacCesTHUS?

Urto Takoe qucnepcHbIe cucTeMbl B atMocdepe? Uto Takoe adpo3oim?

Urto Takoe 030H? KakoBbl OCHOBHBIE CBOMCTBA CTPAaTOC(HEPHOTO 030HA?

Kaxk uzmensercs kinumat 3emMin?

Uro Takoe kuciaoTHbIe ocanaku? Korma u nmpu KakuxX YCIOBUSX MPOUCXOIAT KHUCIOTHBIC
OCaXKIEHUS?

8. Uro Takoe poroxumudeckuii cmor? Kakue ObIBAIOT BUIBI?

Noakown

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

rujapocdepe»
1. Kaxkue puznko-xumudeckue mporeccsl MpoucXoasT B rusipochepe?
2. Urto Takoe KHCIOTHO-OCHOBHOE PaBHOBECHE B IPUPOIHBIX BOAax?
3. Pacckaxxute 00 aHTPOIIOTCHHOM 3arpsi3HECHUH MTPUPOTHBIX BOJ.

BOl'lpOCbI AJIA YCTHOI'O oIpoca 1o TeMe «PU3NKO-XUMHYECKHE nmpoueccol B JII/ITOC(l)epe»

1. Kakune ¢pu3nko-xumMuuecKue mporecchl Mpoucxoasar B iutochepe?
2. Yro Takoe nmousa?
3. KakoB xumMu4eckuii coctaB o4s?
4. Kaxkue ObIBatoT (popMbl MOYBEHHON KUCIOTHOCTU?
S. Kakoe ObIBaeT XUMHYECKOE 3arps3HEHNE TOYB?
Bonpocs 15 «0auu-onpoca» no reme «HepaBHoBecHasi TepMOAMHAMMKA. Y paBHEHUs
Omn3sarepa u Kenem-Kauaabckoro»
1. N3 xakux ypaBHEHUH U NPEIIIONIO0KEHNN BhITeKaeT ypaBHeHne HepHera-Ilnanka?
2. Kak BbIpa3uTh IUIOTHOCTH IIOTOKA HOHOB 4YE€pe3 TIPAAUEHT DIEKTPOXUMHUYECKOIO
noTeHyana?
3. B uem 3akirouaercs yclioBUE paBHOBECUS?
4. Kaxkne cymectByroT ocHOBHBIE d51eMeHTsl THII?
5. UYro u3 cebds mpeacrasiser ypaBHenus Onzarepa?
6. KakoBa ¢dopmynupoBka u (u3MUECKH CMBICT MOTOKOB, JBIXKYIIUX CHJI U

ko3 uureHToB nepeHoca B ypaBHeHun Kenem-Kauanbckoro?

Bonpocs! 1u1s1 yeTHOro onpoca no reme «JInneitnbie 3akonbl Oma, @uka, lapcu, @ypoe»
1. Kaxum 00pa3zom BO3MOKHO OCYIIIECTBUTD BHIBOJ JINHEWHBIX 3aKOHOB nepeHoca duka, Oma
u Jlapcu u3 ypasHenust Kenem-Kauansckoro?
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2. Kak 3Byunt 3axoH ®Puka?
3. Kax 3Byunt 3axon Oma?
4. Kak 3Byunt 3akoH @ypbe?

IIpumep 3a1a4 AJ151 KOHTPOJIbHOM PadoThI 0 TeMe «JInHelHbIe 3akoHbI OMa, DuKa,
Hapcu, Dypbe»

3aoaua 1. Tennoobmen

UYenoBek okazancs 3a Ooptrom cymHa t(B)=14 °C. Haiinute, Ha CKOJIBKO TPaayCcoB
noHuszutcd t° ero tena 3a 10 MuH, eciu PHEpPreTUKa AbIXaHUsl BO3pacTET B 3,5 pa3a, Ipu 3TOM B
HOPMAaJIbHOM COCTOSIHMM CKOPOCTb MpEBpaleHus sHeprun 72 kkan/dac. [punsats koaddunuent
teronposogaoctr 0=0,06 kJ[x/(M%>-K-c); Termoemkocts Tema: C=0,86 xxan/(xr-K), miomanp
noBepxHocTy Tena 1,8 M2 Macca tena 70 kr.

3aoaua 2. BeigedeHue npoodykmos memaooiuzma

PaGory moyek OLIEHHWBAIOT IO KOHIIEHTpAalMM KpeaTHHUHa B KpoBH. HopmanbHas
KOHIIEHTpanusi KpeatuHuHa B KpoBU Cixp=10 mr/n. I'ematokpur kpoBu H=0,4 (oObemHas moins
SPUTPOLUTOB B KpoBH). KOHIIEHTpalns KpeaTHHUHA B TKAHEBOW M BHYTPUKJIETOYHON KUIAKOCTU
MPUMEPHO Takas ke, KaKk M B IuIa3Me KpoBH. KpeaTHHUH BBIBOIUTCS BMeCTe ¢ MOYoH, Vy=2,4
a/cyt. Onpenenutb CKOPOCTh MPOU3BOJCTBA KpeaTuHruHa G (Mr/4ac), 001yt Maccy KpeaTHHHHA
B opranuzme M (mr).

IIpumep 3a1a4 A9 KOHTPOJILHOI padoThl Mo TeMe «MoeIpoBaHue MPOLECCOB MEePeHoca
B HAHOMATepHAJIaX»

1.1 B miockoM KaHajle 3JIEKTpOAMaIN3aTopa CKOPOCTh TedeHus pacTBopa 1,6 cwm/c,
paccrosinue Mexay Mmemopanamu 0,8 mm. PaccunTath maienue gaBiieHus 1 00bEMHYIO CKOPOCTh
pactBopa B KaHaie mupunoit 40 cm. [TocTpouTh KOHIIEHTPAIIMOHHBIN MPOQUIIb U HAUTH CTEIIEHb
obecconBaHus pacTBOpA B cedeHUM Ha paccTosiHuu 40 cM OT BXxo/1a B KaHall. Paccuntars pacxon
3JIEKTPOPHEPrUuH, HEOOXOMUMOi s monydenus 1 M° 00ecconeHHOH BOJBI; y4ecTh BKJIA/bI,
NPUXOSIIHECS COOCTBEHHO Ha JJIEKTPOAMANIN3 M Ha padoTy Hacoca. IIpuHATH, YTO OCHOBHBIM
KoMHoHeHToM pactsopa asnserca NaCl (D= 1.6 107 em?/c, [ = 1072 em?/c, ¢%= 0.02 moms/n);
Yrcia nepeHoca MPOTHBOMOHOB Yepe3 aHHOHO- U KaTHOHOOOMEHHYI0 MeMOpaHb! nmpuHsTh 0,95,
k1 Hacoca 0,6. Pacxox anekTposHepruu B pacyere Ha 1 yac paboTsl annapata (B Brxuac) pasen:

Ha OJ1 : Aep= 1 U, rae | — cuiia Toka B A, a U — HanpsbkeHHe Ha BceM anmnapare B B, Ha
nepekauxy : Apomp= [Jp W/[Ip , Tie [1p — mamenue gapienns B H/m?, W — 06beMHast CKOPOCTh B
m3/aac, a [lp — K1 Hacoca.

1.2 OnpenenuTe MUHUMATIBHYIO JUIMHY KaHalla 00€CCOIMBAHUS 3JIEKTPOIUAIN3aTopa, Ha
KOTOpPOM JIOCTUTAETCsl cTeneHb odecconuBanus 50 %, ecau
e uucna neperoca = 0,98;
e MexxMeMOpaHHOe paccrosiHue = 0,45 mM;
® CKOpOCTh T€UEHMs pacTBopa 3,2 cm/c;
CuuTtatb, YTO B PaCTBOPE UMEETCS TOIBKO HATPUI-XJIOP.

1.3 /lan snexTpoauan3Hbli anmnapar, cogepxamuii 100 napHbix kamep. MexxmemOpaHHoOe
paccrosinue = 0,5 mm. Jlnuna xanana 60 cm. Pasmep memOpanbl 60 Ha 40 cm. Onpenenuthb
IPOM3BOIUTENFHOCTH amnmnapaTa, Ipu KOTOPOH CTeNeHb 00eCCOIMBAaHUS JOCTUTaeTcs paBHOM 60
%. HyxHO HaliTH CKOPOCTH pabOTHI armapara.

1.4 Tpebyercsi cIpOEKTUPOBATH AJIEKTPOAUATIN3HBIN anmapar, KOTOpbIii Obl 0OecreunBa
80% obecconuBaHus pacTBOpa XJopuaa HaTpusi. Pasmep mem6pan 60 Ha 40. PaccrosiHue mexy
MemOpaHamu = 0,4 MM. ATImapaT IOMKeH UMeTh TPOM3BOANTENBHOCTE 2 M>/uac. Haitty gmcno
IapHbIX KaMep B ammapare.

1.5 TpeGyercst cIpOEKTUPOBATH NEKTPOIUATU3HBIN anmnapaT, KOTOpbId Obl obecreunBal
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80% obecconmuBaHusI pacTBOpa XJI0puaa HaTpus. VI3BeCTHO, 4TO IPU CKOPOCTH TEUEHUS )KUKOCTH
2 cm/c Ha kaxabix 10 cM JyIMHBI KaHata KoHIeHTpalus yosiBaet Ha 20%. [lupuna memOpan 40
cM. Paccrosinue mexny memOpanamu = 0,4 MM. Anmapar JOKeH UMETh IPOU3BOIUTEIBHOCTD 2
m%/uac. HaiiTu 1yinHy kaHana 06eccoNMBaHKs M YHCIIO MAPHBIX KaMep B ammnapare.

3aYeTHO-IK3aMeHAIHOHHbIE MATEPHAJIBI 1JIsl IPOMEKYTOUYHOI aTTecTanuu (3a4er)

1. buoreoxummyeckue HUKIBI MAKPOJIEMEHTOB. BHOr€OXMMUYECKHI KPYTOBOPOT aTOMOB.
2. OcHOBHBIE 3Tallbl IMT00AIBHOTO LUKJIA YIIIepo/a, a30Ta, CEPHI.

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

4. OcHoBHas poJib OMOTHI B NOJACP)KAaHUH IT100ATIBHBIX LIUKIIOB 3JIEMEHTOB.

S. OU3UKO-XMMUYECKHE TIPOIIECCHI, TPOUCXOAIINE B aTMochepe.

6. ["a30BBIii cocTaB, CTPOEHHUE U PaIMALMOHHBIN PEXXUM aTMOC(EPHI.

7. [upkynsnust atMocdepsl ¥ MPoLEeCcCHl paccesHus. JlucnepcHrpie cucTeMsl B atMocgepe.
8. OcHOBHBIE CBOWCTBA CTPATOC(HEPHOTO 030HA.

9. Kak usmensercs knumar 3emin?

10. Korna v npu Kakux ycJIOBHSX MPOUCXOAST KUCIOTHBIE OCAXKACHUS?

11. Uro Takoe poToxumuueckuii cmor?

12. DU3NKO-XMMUYECKHE IIPOLIECCHI, TPOUCXOSIUE B rHpochepe.

13. KucnoTHo-0cHOBHOE paBHOBECHE B IPUPOIHBIX BOJIAX.

14.  AHTpONOreHHOE 3arpsi3HEHUE MPUPOTHBIX BOJ.

15. OU3NKO-XMMUYECKHE TIPOIIECCHI, IIPOUCXOSIINE B TUTOChEpE.

16.  Xumuueckuil cOCTaB U CBOWCTBA IOYB.

17. @DOpMBI IOYBEHHOW KUCIIOTHOCTH.

18.  Xumuueckoe 3arps3HEHUE TTOYB.

19. OcoOeHHOCTH pPacHpOCTpaHEeHUs, TpaHCHOPMALUMU M HAKOIUICHHS 3arps3HSIOIIUX
BEILIECTB B OKPYKAKOLIEH CpeEE.

20. Pacnipoctpanenue BemecTB B okpysxatouiei cpeae. Kakum oOpa3oMm ocymiecTisercs
MIEPEHOC BEILIECTB MEX/Y pPa3IMYHBIMU CpeJamMu?

21. Kakue ObIBaroT reoXxuMuieckue 6apbephl?

22.  Jludbody3us B yCIOBUAX HAIOXKEHHOTO HJIEKTpUYECKOro mossd. YpaBHeHue HepHcra-
IInanka.

23. BelpakeHue IUIOTHOCTM IOTOKAa HOHOB 4E€pe3 TIPAaJUEHT dJIEKTPOXMUMHUYECKOTO
NOTEHIIMaza. Y CIIOBUE PABHOBECHUS.

24, Onementsl THII. Ypasuenus Onzarepa.

25.  VYpasuenus Kenem-Kauansckoro. ®opmynupoBka M (PU3MUYECKHIl CMBICT IOTOKOB,
JBUKYUIUX CUJT U KOO (UIIMEHTOB MEpeHoca.

26. Vpasuenus Kenem-Kauansckoro. BeiBon nuHelHbIX 3ak0oHOB nepeHoca ®Puka, OMa u
Hapcu.

27. bapomemOpannble nporecchl. Kitaccudukanus 6apomeMOpaHHbIX IporeccoB. MexaHnusm
paszieneHus B 00paTHOM OCMOCE M B JPYTuX 0apoMeMOpaHHBIX MTPOLECCaX.

28. [TapameTpsl, ompenensomue KauecTBO pas3zeieHus B OapoMeMOpaHHBIX Hpoleccax
(paxTop 3anepKKu, KOAPPUIMEHT SKCTpaKIUK). Y paBHEHHs OanaHca.

29. MaremaTrueckoe onrMcaHue ocMoca U 00paTHOTO 0cMOca.

30. DnexkTpoMeMOpaHHbIe mporecchl. CxeMa 3JIeKTPOoIHaTH3a.

31. OnnomepHas mozaenb /. KoHIeHTpanuMoHHAs MOJApU3alds MPH SIEKTPOIAATIN3E.

Pacuer ckauka nmotreHnuana B MCM6paHHOﬁ CHUCTEMEC.

Kpurepun oueHuBaHus pe3yJabTaToB 00y4eHHUs
Kpurepun oneHuBanus pe3yibTaToB 3a4eTa
OueHKN «3aumeHno» 3aCIyXKHUBAE€T CTYAEHT, OOHAapYXMBIIWI 3HAaHHE OCHOBHOTO
IpOTrpaMMHOr0 Marepuajia B 00bEMe, He0OOXOAUMOM sl JanbHeimeil yuéobl 1 nmpeacTosieit
paboTel 1O mnpodeccuu, CHPaBIAIOMINUNACI C BBINOJIHEHUEM 3aJaHdul, MPEeTyCMOTPEHHBIX
IIPOrpaMMOi1, 3HAKOMBIN C OCHOBHOM JIMTEPATYPOU, PEKOMEHIOBAHHOMN IIPOrPaMMOM.
OrneHKa «He 3aumenoy BBICTABISIETCSA CTYACHTY, OOHapyXUBLIEMY MPOOENbl B 3HAHUAX
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OCHOBHOI'0O MIpoOTrpaMMHOI0  Marcpuajia, AOMNYCTHUBHICMY MPHUHIHUIINAJIBHBIC OH_II/I6KI/I B
BBIIIOJIHEHUH TNPETYCMOTPEHHBIX IporpamMmon 3anaHuil. Kak mpaBuio, OlEHKa «HE 3a4TEHO»
CTaBUTCS CTYJCHTaM, KOTOpble HE MOTYT TMPOJIOKUTH OOyuYeHHE WM HPUCTYIHUTh K
npoecCHOHANBHOM NEATENIbHOCTH 0 OKOHYaHWHM By3a 0€3 JOMOJIHUTENbHBIX 3aHSATHH 10
COOTBETCTBYIOLIEH TUCIIUILJIMHE.

Kpurtepun oneHnBaHus pe3yJbTaTOB YCTHOIO OIIPOCa

OueHka «omauuHO» CTAaBUTCA, €CIM CTYAEHT IIOJHO M3JIaraeT Marepuan (OTBEYaeT Ha
BOIPOC), J1aeT NPABUIIBHOE OIPEJC/IEHUE OCHOBHBIX MOHATUH; OOHApyXUBaeT MOHUMAaHUE
MarepHaija, MOKeT 00OCHOBATh CBOU CYXJEHHS, NMPUMEHUTh 3HAHHUSA HA NPAKTHKE, MPHUBECTH
HE00X0IMMbIE IPUMEPBI HE TOJIBKO U3 Y4eOHUKA, HO U CAaMOCTOSTENbHO COCTABICHHBIE; U3J1araetr
MaTepual Mocie0BaTeNbHO U IPaBUIIBHO C TOUKH 3PEHUS HOPM JIUTEPATYPHOIO SA3bIKA.

OneHka «xopouio» CTAaBUTCS, €CIU CTYIAEHT JAeT OTBET, YJOBJICTBOPSIOIIUNA TEM e
TpeOOBaHUSAM, YTO W JJISI OLEHKU «OTIUYHO», HO JOMycKaeT 1-2 ommOKH, KOTOpBIE CaM XKe
UCIIpaBIISET, U 1—2 HepoueTa B OCIIEI0BATEIbHOCTH U SI3bIKOBOM O(OPMIICHHH U3J1araeMoro.

OueHka «yoognemeopumenvrHo» CTABUTCS, €CIM CTYJCHT OOHApy)KMBaeT 3HAHHUE U
[OHUMaHHE OCHOBHBIX IOJOXKEHUN TaHHON TeMbI, HOT U3J1araeT MaTepyuaj HEMOJIHO U JIOITyCKaeT
HETOYHOCTH B ONPECIICHUH MOHITUN WK (HOPMYTUPOBKE MPABUI; HE YMEET JOCTATOYHO TITyOOKO
U JI0Ka3aTelbHO 00OCHOBATh CBOM CYXJIEHHUS U IPHUBECTH CBOM NMPHUMEPHI; U3JIaraeT MaTepuai
HEIOCJIE0BATENILHO U JIOIYCKAEeT OIIUOKH B A3bIKOBOM O()OPMIIEHUHU M3J1araeMoro.

OueHka «HeyooenemeopumenbHo») CTABUTCS, €CIIU CTYJEHT OOHApYyXHBAaeT HE3HAHUE
OonbIIeld YacTHM COOTBETCTBYIOLIETO BOIpOCa, JONycKaeT oOMmMOKM B (HOPMYJIHPOBKE
OINpesieIeHu U MpPaBUJI, MCKAKAIOIIME MX CMBICH, OECIOpsJOYHO M HEYBEPEHHO H3JIaraet
matepuan. OneHka «2» OTMEYaeT TaKM€ HEIAOCTaTKU B IOATOTOBKE, KOTOpBIE SIBISIOTCS
CepbEe3HBIM MPEIMATCTBUEM K YCIEIIHOMY OBJIaJICHHUIO IMOCIEAYIOIINM MaTepHaIOM.

Kpurepusi oneHuBaHus pe3yJibTaTOB NPAKTHYECKOI0 3aHAATHH C pPellleHHeM 3a1a4

O1eHKa «omauyno» BBICTABISIETCS, €CIM CTYICHT MMEeT IIyOOKue 3HaHHUsA y4yeOHOro
MaTepuaia Mo TeME NPaKTHUYeCKON paboThl, MOKa3bIBAET YCBOEHUE B3aMMOCBSA3M OCHOBHBIX
HOHATHUH, UCHONb3yeMbIX B paboTe, CMOI' OTBETUTh HA BCE YTOYHSIOIINME M JOTOJIHUTEIbHbIE
Bonpochl. CTYyIEHT AEMOHCTPUPYET 3HAHUS TEOPETUYECKOrO0 M MPAKTHYECKOro MaTepuana Io
TEeMe MPaKTHUYECKOW paloThl, ONMpenessieT B3aUMOCBS3M MEXAy IOKazaTeNlssMU 3ajaud, JNaér
NPABWIbHBIM alTOPUTM pELICHMs], ONpPEeNseT MEXAUCUUILUIMHAPHBIE CBSI3U 10 YCJIOBHIO
3a/1aHusl.

OneHka «xopouio» BBICTABISETCS, €CIM CTYJIEHT MOKa3al 3HaHHE y4eOHOro marepuana,
YCBOMJI OCHOBHYIO JINTEPATYPY, CMOT OTBETUTH ITOYTH ITOJIHO HA BCE 3a/JaHHBIE JJOTIOJIHUTEIIbHBIE
U YTOYHSIOIINE BOMPOChl. CTYJAEHT AEMOHCTPUPYET 3HAHUS TEOPETUUYECKOTO0 M MPAKTUYECKOTO
MaTepuaja MO TeMe NPaKTUYEeCKOH paboThl, JONMycKas HE3HAYMTENIbHblE HETOYHOCTU IIpH
pelIeHny 3ajad, uMesl HEMOJIHOE MOHMMaHuEe MEXIUCIHUIUIMHAPHBIX CBA3€H NMpH MpaBUIbLHOM
BBIOOpE aJrOpUTMa PEeLIeHHs 3a/laHHsL.

OneHka «y0oe1emeopumenbHoy BbICTABISETCS, €CIU CTYIEHT B 11€JI0M OCBOWJI MaTepHa
NPaKTUYECKON pabOThl, OTBETHJI HE HAa BCE YTOUHSIOUINE U JOMOJHUTENbHbIE BONPOCH. CTYAEHT
3aTPYJHAETCS C TPaBWIbHOM OLEHKOM TMPENIoKEHHON 3a7ayu, JTa€T HEMOJHBIA OTBET,
TpeOYIOUM HaBOSIIMX BOIPOCOB MpENoaBareNs, BHIOOp alropuTMa peLIeHUs 3a/lauyu
BO3MOJKEH ITPU HABOJSIIMX BOIIPOCAX MPENOIABATEIS.

OueHka «Hey0061€mEopumenbHo» BBICTABISIETCA  CTYINEHTY, €CIM OH HMEET
CYILIIECTBEHHbIE TPOOENbl B 3HAHHUSIX OCHOBHOTO Y4eOHOTo Marepuaa MpakTH4YeCKOH padoThl,
KOTOPBIN MOJTHOCTBIO HE PACKPBUI COAECPKAHUE BOIIPOCOB, HE CMOT OTBETUTH HA YTOUHSIOLINE U
JOTIOTHUTENbHBIE BOMPOCHl. CTYy/IEHT 1aéT HEBEPHYIO OLIEHKY CUTYalllH, HETIPaBUIbHO BBIOUpPAET
AJITOPUTM JCUCTBUM.
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Kpurtepun oneHuBanus pe3y/ibTaToB ObICTPOIO0 MHCHMEHHOI0 ONPOca («OJHI-0IIPOC»):
Kaxxmomy cTyneHTy BbIAaeTCsl CBOM COOCTBEHHBIM, Y3KO C(OPMYIMPOBAHHBIA BOIPOC.
OTBeT JOJDKCH OBITH YETKUM H KpaTKuM, COACpKalllMM BCC OCHOBHLIC XapaKTCPUCTUKU
OIKCBHIBAEMOT0 OHATHUS, UHCTUTYTA, KATETOPHUH.
IIxaja oueHUBAHUSA:
«Omauuyno» - BOIPOC PACKPBHIT IOJHOCTBIO, TOYHO OOO3HAYEHbI OCHOBHBIE IOHATUSA U
XapaKTEPUCTHKU 110 TEME.
«Xopouioy - BOIPOC PaCKpPbIT, OJHAKO HET IOJHOIO OMMCAHUS BCEX HEOOXOUMBIX JIEMEHTOB.
«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 pe3yJibTaATOB KOHTPOJIBHBIX PadoT

OlleHKa «OMAUYHO» BBICTABIACTCS, €CIH CTYACHT BBIIOJIHWI paboTy 0e3 OmuOOK U
HEJI0YETOB, JIOIYCTUII He O0Jiee OIHOTO HeJJ0YeTa.

O11eHKa «X0powo», €Cli CTYJCHT BBIIOJIHII pabOTy MOJTHOCTBIO, HO JIOMYCTHII B HEH He
OoJiee 0IHOM HErpyOoil OIIMOKK U OJIHOTO HEJ0YeTa, WK He 00Jiee ABYX HEJ04YETOB.

O1leHKa «p006IemeopumenbHo», €CIA CTYACHT TPABHIbHO BBIIOJIHWI HE MCHeEe
MOJIOBUHBI pabOTHI HITH JOMYCTHII HE O0Jiee IBYX TPyObIX OMIMOOK, WIH HE 0oJiee OJTHOM TpyOoit
U OJTHO# HerpyOO# OMIMOKH U OTHOTO HEI0YeTa, MK He 00Jiee IByX-TpeX HerpyObIX OMINOOK, UITH
OJTHOW HEerpyOoi OMMOKH M TPeX HEIO0YETOB, WM MPH OTCYTCTBHU OIIMOOK, HO NMPH HAJTHMYUU
YETHIPEX-TISTH HEJO0YETOB, IJIOX0 3HAET TEKCT MPOU3BEICHHUS, OMYCKAeT HCKaXKeHHe (DAKTOB.

O1ieHKa «Hey00s1emeopumenbHoy, €CIv CTYACHT JOMYCTI YHUCIIO OIIHMOOK U HEJ0YETOB
PEBOCXO/IAIIEE HOPMY, IPH KOTOPO# MOXKET ObITh BBICTABIICHA OIIEHKA «3%, HITH €CIIH MPABUIBHO
BBITIOJTHHUJI MCHEC ITOJIOBUHBI pa6OTBI.

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 3aMEUYAaHUSIMH.

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

«2» (He 3a4TEHO0): CTYJEHT HE BBINOJHWJI WIM BBIIOJHWI HENPAaBWIBHO 3a/laHus
1a00paTOpHO pabOThI; CTYICHT OTBETHUII HAa KOHTPOJIbHBIE BOIIPOCHI C OIIMOKAaMH HMJIM 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 M JINLIAM C OTPaHUYE€HHBIMU BO3MOKHOCTSIMH 3/I0POBbS
IIPEIOCTABIISETCS OMOJHUTENBHOE BpEMs IS TOATOTOBKH OTBETA HA SK3aMEHE;

— [IpU MPOBEJICHUH TPOLEAYPhI OLIEHUBAHUS PE3yIbTATOB 00yUeHHsI HHBAJIUIOB U JIUIL C
OTpaHUYEHHBIMU BO3MOXHOCTSIMHU 3/10POBbs MPEAYCMATPUBAETCS HUCIIOJIb30BAHUE 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.

[Iponenypa oneHMBaHUsI Pe3yJbTaTOB OO0y4YEHHsS MHBAIUIOB U JIUI] C OrpPaHUYEHHBIMHU
BO3MOXXHOCTSIMU 37I0POBbSl MO JUCHMILIMHE (MOAYNIO) MpeaycMaTpUBaeT MpPelOoCTaBlIEHUE
uHpopMmanuu B (opMmax, AZANTUPOBAHHBIX K OTrPAaHMYEHHMSIM HX 370pOBbS U BOCIPHUATHUSA
uH(popMauu:

JUi nu1 ¢ HapyIIEHUSIMU 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: Jlaus, 2017. — 228 ¢. — Pexum goctyma: 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 HHGOPMALMOHHBbIE CIIPABOYHbIE CHCTEMBI

DJ1eKTPOHHO-0u0IM0oTeuHbIe cucTeMbl (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 [lntoc - cipaBovHas 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 sanmkiaoneaunu 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 O6ubIMoTEKN 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, CTPYKTYpe U COJEpKaHUIO Kypca.

PaboTa ¢ KOHCTIEKTOM JIEKITHA.

[IpocMoTpuTE KOHCHEKT Cpa3zy Mocie 3aHATUN, OTMEThTE MaTepuan KOHCIEKTa JICKIIUM,
KOTOPBI BBI3BIBACT 3aTpyJHEHMs [ NOHMMaHuA. llomblTaliTech HaWTH OTBETHI Ha
3aTpyJHUTENbHBIE BOIIPOCHI, UCIOJIB3YSl PEKOMEHYEMYIO JIuTeparypy. Eciu caMocTosTensHO He
yIanoch pazoOparbcsi B Marepuaie, chopMyIHpyiHTe BOIPOCH U OOpAaTUTECh 32 MOMOILIBIO K
IpernoAaBaTeNio Ha KOHCYJIbTAllMM WM Onuxkaiiied jnexuuu. PerynspHo oTBoauTe Bpems s
NOBTOPEHMSI TPOMJIEHHOTO0 Marepuasna, IpPOBEpPss CBOM 3HAHUSA, YMEHUS U HaBBIKM 110
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 CaMOCTOSITENILHOM paboTe Haja yueOHOU 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 «OJINL-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(pOpMaMOHHO-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-00pa30BaTEIbHYIO
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)

Fenix Server Academy
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