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1 Hesn v 3a1auM U3y4YeHUs JUCUMILIHHBI (MOXYJISA)

1.1 Ieab ocBOeHUS] TUCHMUIJIMHBI (DOPMHPOBAHWE y CTYJICHTOB 3HAHWH O (U3HUKO-
XUMUYECKUX OCHOBAX MPHUPOIHBIX MPOIECCOB, M3YUYEHUH OCHOBHBIX BBIPAXKAIOIIUX YPaBHCHUIH
Y TIOJTyYEHUE HABBIKOB PEIICHUS 33719 IPOTHO3UPOBAHUS MTOJOOHBIX MPOIIECCOB.

1.2 3agauu AUCHUILIMHEL.

1. JlaTb npencTaBiIeHUE O METOAAX UCCIIENOBAHMSI IPUPOJHBIX 3aKOHOB.

2. CdopmupoBaTth 3HaHHA 00 OCHOBHBIX 3aKOHAX M BBIPAXKAIOIIMX YPABHEHUSX B
001aCTH MOJIETMPOBAHMSI SIBJIEHUI IIEpeHOCa, C 11eJIbI0 IPOrHO3UPOBAHUS PA3IMUHBIX IPUPOAHBIX
IIPOLIECCOB.

3. OOy4uTh HEKOTOPHIM OCHOBHBIM ITOJIX0AAaM K MOJIEIMPOBAHUIO U IPUBUTH HABBIKH
peleHns 3aa4 10 IPOTHO3UPOBAHUIO (PU3NKO-XUMHUYECKUX IPOIIECCOB.

4. [IpuBUTE IpaKkTHYECKHE HABBIKM PaOOThl ¢ KOMIIBIOTEPHBIMU IPOrpaMMaMu st

TUITXMYHBIX (1)I/I3I/IKO-XI/IMI/I‘~I€CKI/IX PacucToOB.

1.3 MecTto aAucuMIuIMHbI (MOYJIs) B CTPYKTYpe 00pa3oBaTe/IbHOIM MPOrpaMMBbl.
Jucuunnna «®U3MKO-XUMHUECKUE NPOLIECChl B TEXHOC(HEPE» OTHOCUTCS K TUCLHMILIMHAM I10
BbIOOpY 4acTH, (OopMUPYEeMOH ydacTHHUKaMH o0Opa3oBaTeNIbHBIX OTHOIIeHui, broka 1.
Juctumunel (Moaynu) ydebHoro miana. B coorBercTBuM ¢ pabouyuM ydeOHBIM IIJIaHOM
TUCHMIUIMHA H3y4aeTcsi Ha 4 Kypce 1o ouHOW Qopme oO0ydeHus. Buma mpomMexyTOdHOM
aTTeCTalluu: 3a4eT.

N3yuenn

10 JUCLUUIUIMHBI JOJDKHO IPEIIIECTBOBAaTh M3Y4YEHHME TAaKMX JUCLMIUIMH, Kak «Teopus
TOpeHus: ¥ B3pbIBay U «CuCTeMbI 3amuThl ruapochepsl u aurocdepsn». AUCIUTUIMHA SBISETCS
OpeiecTByromie mpu  u3ydeHuun aucuuiuimH:  «Pecypco- u  sHeprocOeperaromiye
IIPOMBIIIJIEHHBIE TEXHOJIOTUNY, « YTIpaBiIeHHe TeXHOCHEPHOU 6€30MacCHOCTHION.

1.4 IlepeyeHb NMJaHMpyeMbIX pe3y/JbTATOB O0y4eHUS] MO JAMCHUILIMHE (MOAYJIIO),
COOTHECEHHBIX C INIAHUPYEMBIMH Pe3YJIbTATAMH OCBOCHHA 00Pa30BaTEJIbHOM IPOrPaMMBbI
W3ydyenue naHHOM y4eOHON AMCLUMIIIMHBI HAIpaBlIEHO Ha (OPMHUPOBAHHME Yy OOYHAIOIIHXCS
CIEYIOIIMX KOMIETCHIUN

KO}] 1 HAUMCHOBAHUE MHAMUKATOPA JOCTUIKCHUA

Pe3ynbTarhl 00yueHUs MO AUCIUILIINHE
KOMIIETEHIIUU

IIK-3 CnocodeH ucno/ib30BaTh NpogeccnoHalbHOe NPOrpaMMHoe olecneyenne Ajs coopa, o0padoTKM U
nepegadyn uHGOPMALNN W COBPeMeHHbIe CPEACTBA BBLIYMCJIMTENBHOH TeXHHUKH M HH(OPMALHOHHO-
KOMMYHHKAIHOHHBIE TEXHOJOTHH VISl MATeMAaTHYeCKOr0 MO/1eJTHPOBAHMS NMPOIecCOB B TexHOcpepe

UIIK-3.1.  Ucnomp3yer  mpodeccuoHanbHOE | 3HAET MpoeCCHOHAIbHOE MPOrpaMMHOE OOecCTIedeHUE IS
nporpamMmmHoe  oOecrieueHne  Jjuid cOopa, | cOopa, o00paboTkm W mepepaud  MHDOpMaUUM, U
obpaboTkn W mepegay  WHPOPMALMU W | COBPEMEHHBIE CPEICTBA BBIYUCIUTENBHON TEXHUKH W

COBpPEMEHHBIE cpencTBa BBIYHCITUTENHHOW | MH()OPMAIIMOHHO-KOMMYHUKAIIMOHHBIE TEXHOJOTUU IS
TEXHUKHU U THOOPMAIIMOHHO-KOMMYHHKAITUOHHBIE | MaTeMaTHYeCKOTO MOJIEITUPOBAHUS, OCHOBHBIE
TEXHOJIOTUHU JUTST MaTeMaTHIeCKOTO | MPOTrPaMMHBIE CPECTBA JJIsi OMUCAHMS (PU3UKO-XUMHUECKUX
MOJICIIMPOBAHUS IIPOIIECCOB B TeXHOC(hepe MPOIIECCOB B TeXHOChepe, pa3IuyHble HCTOYHHKH

uHpOpMAMK  JUIS  pelIeHWus 3aJad B 00Jactu
MOJICIAPOBAHUS  (DU3UKO-XUMHUYECKUX  TIPOLECCOB B
TexHOC(]epe, OCHOBHBIC 3aKOHBI U BBIPAKAIOIINEC YPABHEHUS
B o0mactTh  MOAEIHPOBAaHUS  (HU3UKO-XUMHUYECKUX
MPOIIECCOB,  YHCJIICHHBICE  METOIBI;,  BBIYHCIHTEIBHYIO
TEXHUKY;, NPUKIAIHBIE MPOrPAaMMBI IOJIH30BATEIHECKOTO
Ha3HAYCHUS, COCIIUAJIM3UPOBAHHBIC ITPOTPAMMBbI

YMeeT  OCYIIECTBISATH MOUCK M HCIIOJIb30BaTh
npodeccruoHaTbHOE TTPOrpaMMHOE obecriedeHue s coopa,
00paboTkn W mepenaun HWHPOpPMAIMH, W COBPEMEHHBIC
CPE/ICTBAa BBIYHCIUTEIBHOW TEXHHKA U HHGOPMAIMOHHO-
KOMMYHHKAIIMOHHBIE TEXHOJIOTHU [yl MaTeMaTH4eCKOro
MO/JICJIMPOBAHMS TPOLIECCOB B TeXHOC(epe, MPOSKTUPOBAThH




KOH 1 HAUMCHOBAHUEC UHAUKATOPA JOCTUIKCHUA
KOMIICTCHIIH

P€3yﬂbTaTI)I 06y‘{eHI/IH 10 JTUCLHUIITIMHE

MaTeMaTHYECKyI0 MOJETb; UCIIOIB30BaTh MaTeMaTHYCCKHI
anmapart Jyisl pelleHus 3a1a9i

Brnanmeer, BHempseT u pa3pabaTeiBaeT IMpo¢eCCHOHATIHHOE
nporpaMmHoe oOecrieueHune aias cbopa, 00pabOTKH WU
nepeayd  WHGOpPMAIMK M COBPEMCHHBIC  CPEACTBa
BBIYHCITHTEIBHON TEXHUKH u HH(POPMAIHOHHO-
KOMMYHHKAIIMOHHBIC TEXHOJOTHU ISl MaTeMaTHYECKOTo
MOJISIMPOBAHMSI  IIPOLIECCOB B TeXHOC(epe, BiIaaeeT
HABBIKAMH CO3/IaHUSI MATEMaTHYECKHX MOJENCH, pelIeHHs
MaTeMaTHYeCKHX 3ajad, METOJaMH MOCTPOCHHS
MaTeMaTH4eCKUX MoOJeell THIOBBIX 3afad B 00JacTH
(hM3HKO-XMMHYECKHX TPOIIECCOB B TEXHOCHEPE

2. CTpyKTYypa M colepkaHue TUCHUIINHBI

2.1 Pacnipenesienne TPyA0EMKOCTH JUCHHUIIMHBI IO BUIaM padoT

OO6riast TPYI0EMKOCTh MUCIUILIMHBI cOocTaBisieT 4 3adeTHbiX eauuui (144 gaco), ux
acrpeiesieHre 1o BUaaM padoT NpeICTaBICHO B TA0JIUIIE

Buast pabot Bcero dopma o0yyeHust
4acoB OYHast
7 cemectp
(uachl)

KonTakTHas padoTa, B TOM 4HCJIe:
AyauTopHble 3aHATHS (BCETr0): 68 68
3aHATH JICKIIMOHHOTO THUIIA 34 34
J1a00paTOPHBIC 3aHATHUS 34 34
Wuas koHTaKTHasi padora:
Kontponus camocrogrensHoi padotsl (KCP) 4 4
IIpomexxyTounas arrecrarust (MKP) 0,2 0,2
CamocrosiTejibHAsi pad0Ta, B TOM YHCJIe: 71,8 71,8
Peienue 3anau 25 25
CamocrosaTenbHOE H3Y4YEHHE pa3fesioB, CaMOIOATOTOBKa (TpopaboTka u
MIOBTOPEHHUE JICKI[MOHHOTO MaTepHuaja M MaTepHajia Y4eOHHKOB M y4eOHBIX 25 25
ocoOuil, MOITOTOBKA K JTa0OPaTOPHBIM 3aHSITHAM, KOJUIOKBUYMaM H T.JI.)
IToAroTOBKA K TEKYIIIEMY KOHTPOIIIO 21,8 21,8
Kontpous:
[Moaroroska Kk 3K3aMeHy - -
Oomast Tpy10eMKOCTh yac. 144 144

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

3a4. e 4 4

2.2 ConepxaHue IMCUMILINHBI
Pacnpenenenue Bu0B yueOHON pabOTHI M UX TPYJOEMKOCTHU O pa3JieaM JAUCIUIITUHBL.
Pasernsr (TeMbI) AUCIUIUTHHBL, H3y4YaeMble B 7 cemectpe (ounas hopma obyuenust)




Konngectso yacos
Bueayaut
No HammenoBanwne paznenos (Tem) AyauropHas OpHyaSI
Bcero pabota
pabora
JI 113 JIP CPC
1. Buoreoxumuueckue HUKIBI MAKPOIIEMEHTOB 18 4 4 10
2. DuznKo-XxUMHYECKHE MPOIECCHl B aTMocdepe 18 4 4 10
3. Du3nKo-XMMHYECKHE MPOLECCH B rHapocdepe 18 4 4 10
4. Du3nKo-XMMHYECKHE MPOIECCH B IUTOChEpe 18 4 4 10
5 HepaBHoBecHas TepMoarHaMuKka. YpaBHeHus OH3arepa u 22 6 6 10
' Kenem-Kaganbckoro
6. Jluneiinsle 3akoHbl nepenoca Oma, Puka, lapcu, Pypse 22 6 6 10
7. MopenupoBaHHe TIPOIECCOB MEPEHOCa B HAHOMATepraIax 23,7| 6 6 11,7
HUTOI'O no pazodenam oucyuniumul 139,8| 34 - 34 71,8
KoHTpoas camocTosrensHoM padoTsl (KCP) 4
IIpomexxyTounas arrectanus (MKP) 0,2
[oaroToBKa K 9K3aMeHY -
OO61mas TpyJ0eMKOCTh O JUCITMILTHHE 144

[Tpumeuanue: JI — nexuun, 113 — mpaktuyeckue 3anatus / cemuHapsel, JIP — mabGopaTtopHbie
sansitusi, CPC — camoctositenbHas paboTa CTyIeHTa

2.3 Conep:xanue pa3iesioB (TeM) THCHUTLTHHBI
2.3.1 3aHATHA JeKINOHHOI0 THIIA

Ne HaumenoBanue pazgena Conepane paszicna (Tembi) dopma TeKyIero
(Temer) KOHTPOJIA
1 2 3 4

1. |Bbuoreoxmmuyeckue IUKIBI|BHOreoXuMHU4ecKuii KpyroBOpoT aToMOB. I T00anbHBIN UK KP

MaKpOdJIEMEHTOB yriepoja. [oGanbHeIi UK a30Ta. [ 7100abHBIN UK CEPHI.
Ieoxummraeckwii kit pocdopa. Porms 6HOTHI B o iepkaHui
TI00ATBHBIX [IMKIIOB SJIEMEHTOB.

2. | Du3NKO-XMMUYECKHE ["a3o0BbIit cocTaB, CTPOEHHUE U PalMallMOHHBIN PEXUM BO
mporecchl B atMmocgepe atMocdepsl. Linpkynsus atMmocheps! ¥ MPOLECCH

paccestHus. JlucriepcHble cUcTEMBI B aTMoc(epe.
ATMocdepHBIit a3p0301b. XUMHS CTPATOCHEPHOTO 030HA.
W3menenue knmumata 3emin. KuciaoTHele ocaxaeHusl.
DPOTOXUMHYECKUI CMOT.

3. |Dusuko-xumuyeckue KucnoTHO-0CHOBHOE paBHOBECHE B IPUPOTHBIX BOJAX. BO
IIpoIiecchl B Tuapochepe AHTpONOTEeHHOE 3arpsI3HEHNUE TIPUPOIHBIX BOJ.

4. |®u3NKO-XMMHYECKHE [TouBsl. Xumuueckuii coctas, cBoicTBa. @OpMBbI MOUBEHHOH | YO
npolecchl B iutochepe KHCJIIOTHOCTH. XMMUYECKOE 3arpsI3HEHUE TT0UB.

5. |HepaBHOBecHas Krnaccudeckast TepMoIMHAMUKA U TEPMOIMHAMUKA BO
TePMOANHAMHUKA. HEpaBHOBECHBIX NporieccoB. OO0CHOBaHNE YpaBHEHHH
VYpasuenus OH3arepa u Omnzarepa. ConpspkeHue IBJICHUN TIEpeHOCca B MEMOPaHHBIX
Kenem-Kavanbsckoro CUCTEMaX.

6. |JluneitHble 3aKOHBI Pacuer cxopocTell mpocTelux HepaBHOBECHBIX MPOLIECCOB, |YO
nepeHoca Oma, duxa, ucnons3ys 3akoHsl OMa, duka, lapcu, Oypse. KP
Hapcu, Dypse

7. |MopenupoBanue nporeccoB |MeMOpaHbI Kak CJI0KHBIE CEJIEKTHBHBIE CHCTEMBI, KP
IepeHoca B HaHOMAaTepHajax [MCIOIb3yeMble ITPU OUYHUCTKE IPOMBIIIJIEHHBIX U OBITOBBIX  |P3

CTOKOB, U UX MOJIETUpOBaHue. 3ydyeHue NnpuHIUIOB
paboTHI MPOrpaMMHOTO MPOyKTa: « MUKpOreTeporeHHas
MOJICNBY.

2.3.2 3aHATHS CEMHMHAPCKOTo THNA (MPaKTHYecKHe / CeMUHAPCKHUE 3aHATHS/
JiabopaTopHblie padoThI)
JlabopaTopHbie paboThl

HaumenoBanwue pa3zaena o dopma TekyIiero
Ne pasa TemaTnka 3aHATHIA/pabOT p yu
(Tembr) KOHTPOJIS
1 2 3 4




1. |buoreoxumuueckre MKJIbI| BHOr€OXMMHUYECKHE IIMKIIBI MAKPOIJIEMEHTOB, II100aIbHBIH JIP
MaKpO3JIEMEHTOB LIUKJI YTIIepOAa, a30Ta, cepbl. [ €OXUMHUIECKHUH IIHKIT
¢docdopa.
2. |®u3MKO-XUMHYECKHUE Pacuer ckopocTu pacnpocTpaHeHusl, IpeBpaleHus, JIP
npouecchl B atMocgepe B3aUMO/ICHCTBUSI BEIIECTB B aTMOC(epe.
3. |Dusuko-xumMH4ecKue Pacuer ckopocTu pacnpocTpaHeHusl, IpeBpaleHus, JIP
npolecchl B ruzpocdepe B3aUMOJICHCTBUS BEIIECTB B ruzpocdepe.
4. |OU3NKO-XUMHYECKHE Pacuer ckopocTu pacnpocTpaHeHusl, IpeBpaIeHuUs, JIP
TPOIIeCCHI B TUTOC(hEepe B3aMMOJICHCTBHS BEIIECTB B IUTOChEpE.
5. |HepaBHOBecHas CompspkeHne Ciil U TIOTOKOB, ypaBHeHHs OH3arepa. JIP
TepMoJIuHaMHKa. YpaBHeHus |YpaBHeHus Kenem-Kauanbckoro u npaktuieckue
Omnzarepa u Kenewm- KO3 PHUIHIEHTHI IepeHoca.
Kauanbsckoro
6. |JIuneitnble 3ak0oHBI epeHoca [Pacuer ckopoct TU((}y3UN U AMEKTPOMHUTPAITHOHHOTO JIp
Owma, ®uka, apcu, Dyppe  |mepeHoca depes MeMOpaHEL. PacueT ckopoctu
IEKTPONAIN3A.
7. |Mopnemuposanue npoueccoB |OcBOCHHE ITPOTPaMMHOTO POAyKTa « MHUKpOreTeporeHHast JIp
IepeHoca B HaHOMaTepHuanax [MoJeinby». [IpoBeeHne pacueToB 371€KTPONPOBOJHOCTH,
ko3 dunrenta tudQy3nOHHOH TPOHUIIAEMOCTH U YUCET
nepeHoca.

Pemenue 3amau (P3), ycrueiit onpoc (YO), «onuu-onpoc» (BO), koHTposnbHas paboTa
(KP), 3amura 1abopatopHoii padoTs! (JIP)

[Ipy  u3yyeHUM  OUCHUIUIMHBI ~ MOTYT  TPUMEHSTCS  DJIEKTPOHHOE
JTMCTAaHIIMOHHBIC 00pa3oBaTeNbHbIC TeXHOIOTHH B cooTBeTcTBUU ¢ DI'OC BO.

oOyueHue,

2.3.3 llpumepHasi TeMATHKA KYPCOBbIX padoT (IPOEKTOB)
KypcoBble paboTbl He IPeyCMOTPEHBI YU€OHBIM IJIAHOM

2.4 TlepedyeHb y4eOHO-METOAMYECKOr0 o0ecneyeHHs I CAMOCTOATE/ILHON PadoThl
o0yyaromuxcs Mo JMCHUILIHHE (MOYJII0)

Ne Bux CPC [TepeueHp y4e6HO-METOAUUECKOTO o6ecneqSHm JIUCIMILIMHEI IO BBITIOJTHEHUIO
CaMOCTOSATENIHLHON PabOTHI
1 2 3
1. |Pemrenue 3amau Tpudonor K.M. ®uznko-xuMudecKue mporeccs B TexHochepe: yaeOHUK st
crynenros By30B / K. U. Tpudonos, B. A. leBucmios. - M.: UHOPA-M: ®OPYM ,

2. CaMocCTOATENbHOE

U3YyYCHHUE Pa3eioB, 2007.-239 c.

CaMOIIOATOTOBKA

(popaboTka 1 MaremaTryeckoe MOJICIMPOBAHUE IKOJIOTMYECKUX TPOLECCOB PACIIPOCTPAHEHHUS
TIOBTOPCHHUE 3arps3HSIONIMX BEHIECTB: yuyeOHOe mocooue /It CTyAeHTOB By30B / B. A. babemiko,
JIEKIIMOHHOTO A. B. ITaBnosa, O. M. Ba6emko, O. B. EBgokumoBa; M-Bo 00pa3oBaHus U HAYKH

Poc. ®enepanun; Kybanckuii roc. yH-T. - KpacHomap: [Ky6anckuit
rocyaapcTBeHHbIH yHuBepcuTeT], 2009. - 138 c.

MeTtoandeckue yKka3aHUsS K CAMOCTOSATENIFHON paboTe CTyICHTOB.
YTBepkIeHbI Kapenpoit gpusmueckoir xumun, mpotokos Ne 17 ot 11.05.2017 1.

MaTepHuaia u
MaTepHualia y4eOHHKOB
1 y4eOHBIX TOcoOuii,
MOJATOTOBKA K
1a00paTOPHBIM
3aHATHSM,
KOJUIOKBHYMaM H T.J1.)
3. [|[loaroroska k
TEKYIIEMY KOHTPOJIIO

Metoauueckue peKOMEHAUY K OpraHUu3alUy ay IMTOPHON U BHEeay IUTOPHOI
(camocTosITENBEHOM) PabOTHI CTYAEHTOB: MeToAMYecKKe ykazanus / coct. T.I1.
Cropoxenko, T.b. [Tounnok, A.B., becnanos, H.B. Jlo3za. — Kpacuogap: Ky6anckuit
roc. yH-T, 2018. 89 ¢

Y4eOHo-MeTOIUYECKNE MaTepuasbl ISl CaMOCTOSITENIbHOM pPadOThl 00ydaroIUXcs U3
qucila MHBAINWJIOB U JIUI] C OTPAaHUYEHHBIMU BO3MOXKHOCTAMH 310poBbs (OB3) npenocrasustorcs
B (hopMax, aJalTHPOBAHHBIX K OTPAHUUYEHUSAM UX 37J0POBbs U BOCHPUATHS HH(YOPMAIIH:

JUist U1 ¢ HapyIIEHUSIMH 3PEHHSL:

— B IIeYaTHOM popMe yBETUICHHBIM MIPUPTOM,



— B (popMe 3IIEKTPOHHOTO TOKYMEHTA.

Jis I ¢ HapyIICHUSIMH CITyXa:

— B IIeYaTHOM ¢opme,

— B popMe IEKTPOHHOTO JIOKYMEHTA.

J1J1s1 JI1 ¢ HApyIICHUSIMH OTIOPHO-JIBUTATEIBHOTO arapara:

— B mieuaTHo opme,

— B (hpopMe 3IIEKTPOHHOTO IOKYMEHTA.

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

3. OOpa3oBaTebHbIe TEXHOJIOTHHM, NPUMeHsieMble NPH OCBOCHHHU JAMCHUILIHHBI
(Mmomyuis)

B xome wu3yueHMs [OUCHMIUIMHBI IPEIyCMOTPEHO MCIIOJIb30BaHHME CIEAYIOIIUX
00pa30oBaTeNbHBIX TEXHOJOTHUN: JIEKIMH, J1a00OpaTOpHBIC 3aHATHS, NpoOIeMHOe OOydeHwHe,
MOJyJIbHasl TE€XHOJIOTHUS, MOArOTOBKA NHUCBMEHHBIX AHAJUTUYECKMX PabOT, caMOCTOSTEIbHAs
paboTa CTyJeHTOB.

KoMneTeHTHOCTHBIM MOAXO0A B paMkKax HpernojaBaHMs JUCLUIUIMHBI peaau3yercss B
UCTIOJIb30BAaHUN HMHTEPAKTUBHBIX TEXHOJIOTUH M AKTUBHBIX METOJOB (TPOEKTHBIX METOJIUK,
MO3rOBOI0 INTypMa, pa300opa KOHKPETHBIX CHUTyalluil, aHaiM3a IeJarornyeckux 3ajad,
[earorn4eckoro SKCIepUMEHTa, MHBIX (POPM) B COUETAHUU C BHEAYJUTOPHOU pabOTOM.

WudpopmallMOHHbIE  TEXHOJOIMM, IPUMEHSEMble TP  U3YyYEHUM JAUCLUILIMHBL:
UCTIONB30BaHUEe  HMHOOPMAIIMOHHBIX  PECypcoB,  JOCTYNHBIX B HH()OPMAIMOHHO-
TEJIEKOMMYHHUKAL[MOHHOM ceTu MIHTepHeT.

AnantuBHbIe 00pa30BaTENbHBIC TEXHOJIOTHH, TPUMEHSIEMbIE IPH U3YYCHUN AUCUIUTUINHBI
— U1 JMIl C OIPaHMYEHHBIMH BO3MOXKHOCTSMH 3[I0pOBbsl IPEIyCMOTpEHa OpraHu3alus
KOHCYJIBTAIMH C MCIIOJIb30BAaHHEM DIIEKTPOHHOM TOYTHI.

B xome wu3yueHMs OUCHMIUIMHBI MPEIyCMOTPEHO MCIIOJIb30BaHME CIIEAYIOIINX
00pa30BaTeNbHbIX TEXHOJOTHH: JEKIUH, JiabopaTopHbIE 3aHATHs, NpoOJIeMHOe O0OydeHHe,
MOJyJIbHasi TE€XHOJIOTHUS, MOJAIOTOBKA NMUCHBMEHHBIX AHAJIUTUYECKHX pPabOT, CaMOCTOSATENIbHAs
paboTa CTyJeHTOB.

KoMmneTeHTHOCTHBII MOAX0J B pamKax MpernojaBaHus TUCHMIUIMHBI peaju3yercs B
UCTIOJIF30BAaHUN HMHTEPAKTUBHBIX TEXHOJIOTUH M AKTUBHBIX METOJOB (TIPOCKTHBIX METOIUK,
MO3rOBOIO INTypMa, pa300opa KOHKPETHBIX CHUTyalldil, aHaiu3a IeJarornyeckux 3ajad,
MEearorn4eckoro SKCIepUMEHTa, MHBIX (POpPM) B COYETAHUU C BHEAYTUTOPHOU pabOTOM.

NHpopmalMoOHHbIE  TEXHOJOTMM, TPHUMEHSEMble TpPH U3YyYEHUM JAUCHUIUIUHBL:
UCTIONIb30BaHUE  HMHOOPMAIIMOHHBIX  PECypcoB,  JTOCTYNMHBIX B HH(OPMAIMOHHO-
TEJIEKOMMYHHUKAI[MOHHOM ceTu MIHTepHeT.

AnantuBHBIE 00pa30BaTeIbHBIC TEXHOJIOTHH, IPUMEHSIEMbIC TTPH H3YYCHUN AUCIUTUTNHBI
— JUI1 JHIl C OrPaHMYEHHBIMH BO3MOXKHOCTSMH 3[I0POBbsSI TPEIyCMOTpEHAa OpraHU3alus
KOHCYJIBTAIMH C MCIIOJIb30BAaHUEM DIIEKTPOHHON TIOYTHI.

Jnst popmupoBaHus NpoQecCHOHATbHBIX KOMIIETEHIIMH B MpoIlecce OCBOCHHUS Kypca
UCTIONIB3YETCSI TEXHOJIOTHS MPO(ECCHOHATFHO-PAa3BUBAIOIIETO O0YUYCHHS, TIPEIyCMaTpHBArOIIas
HE TOJBKO Iepeadyy TEOpPeTUYECKOro Marepuaiga, HO M CTUMYJIMPOBAaHUE W pa3BUTHE
NPOJYKTUBHBIX MMO3HABATEIBHBIX JACHCTBUI CTYJICHTOB (Ha OCHOBE MCHXOJIOTO-TIEAarOrHUECKON
TEOPHH MOATATHOTO (POPMUPOBAHMS YMCTBEHHBIX JEHCTBHI). AKTUBU3AIMH U WHTEHCU(UKAITUH
MO3HABATENIBEHOTO TpOIlecca CIIOCOOCTBYIOT —HCIIONIB30BAaHUE TMENarormyecKol  IBPUCTHKH,
MOJIEIUPOBAHKE MTPOOJIEMHBIX CUTYalUi, MyJIbTUMEIUIHBIE TPE3EHTALMH B JIEKIIMOHHOM KypCe.
B pamkax 1abopaTOpHBIX 3aHSATHH TPUMEHSIOTCS METOIBI MPOEKTHOTO  OOyYeHHS,
UCCIIEIOBATEICKUE METOMAbI, TPEHUHIOBBIE (DOPMBI, METOJ] KOHKPETHBIX CHUTYaIHii, UTPOBBIC
TEXHOJIOTUH. B nporecce caMoCTOATENbHON 1€ TENbHOCTH CTYJCHThl OCBaUBAIOT U AHATU3UPYIOT
Nepe0BOM MEeIarormyecKuil OMbIT, MCIOJIB3YSI UMEIOUIYIOCS JIUTepaTypy U MH(POPMAlMOHHbIC



TEXHOJIOTUH, BBICTYNAIOT C MPE3CHTAIMAMH Iepell YYalluMUCS, BEAyT MpOQOpHUEHTAIHOHHYIO
paboTy, HaKaIUIMBAIOT MOPTHOIINO Pa3padOTOK.

JOCTHDKCHHH  00yJaroIuxcs,

4. OneHO4YHbIE CPEACTBA ISl TEKYIEr0 KOHTPOJISA YCIIeBA€MOCTH U ITPOMEKYTOYHOM
aTTeCTALlMH.
OueHouHbIE CpeNICTBA MpEAHA3HAYEHBI [JIsi KOHTPOJIS M OIEHKU 00pa3oBaTeNbHBIX

OCBOUBILIUX MPOTrpamMMy Yy4eOHOW JUCIMILTUHBI

XUMHUYECKHE MTPOIIECCHI B TEXHOC(hEpe».
O11eHOYHBIC CPEACTBA BKIIIOYAECT KOHTPOJbHBIC MAaTepPHANbl I IPOBEACHUS TEKYIIEro
KOHTPOJIsI B (popMe TeCTOBBIX 3aJaHWM, NOKJIaJa-TPE3CHTAIMKA 10 MPOOJIEMHBIM BOITPOCAM,

Pa3HOYPOBHEBBIX  3aJaHMUIA,

pOJIEBOM  WTPHI,

aTTecTanuu B GopMe BOIPOCOB U 3aJaHUH K 3a4eTy.

«Dusuko-

CUTYallMOHHBIX 337ad U MNPOMEKYTOYHOM

CprKTypa OLHCHOYHBIX CPEACTB MJIA Telcymei/i H l'lpOMe)KYTO‘-IHOﬁ aTrTreCTallumn

Ne Kon u HanmeHoBaHue Pe3ynbrarel 00y4eHus HanMeHOBaHHE OLICHOUHOTO CPECTBA
n/n HHAMKaTopa (B cootBeTcTBMU C 1. 1.4) Texymuii [IpomexyTouHas
(B cooTBeTcTBUH C 1. 1.4) KOHTPOJIb aTTecTanus
1 HUIIK-3.1. Ucnone3yet 3Haet npodeccnoHalbHOE KP Bomnpoc Ha 3auete
npogeCCHOHATBHOE mporpaMMHoOe oOecreueHue st coopa, 1-4
IIporpaMMHOE 00paboTku 1 nepenayu nHGopMalum,
obecrieuenue it cOopa, | ¥ COBpPEeMEHHBIE CPEICTBA
00paboTKK U neperadn BBIYHCIINTEIHHOW TEXHUKH U
nadpopmanuu n nH()OpPMAIMOHHO-KOMMYHUKAIIHOHHBIE
COBPEMEHHBIE CPEJCTBA TEXHOJIOTHH JJISl MAaTEMaTHIeCKOTO
BBIYHMCITATETLHON MOJICTIMPOBaHNS, OCHOBHBIE
TEXHUKH U MPOTPaMMHBIE CPEJCTBA VIS ONMCAHNS
nH}popMannoHHoO- (PU3UKO-XUMHUYECKHUX TIPOIIECCOB B
KOMMYHHUKAITUOHHBIE TexHochepe
TEXHOJIOTUH JJIs
MaTeMaTH4eCcKoro YMeeT oCcyIecTBIATh MOUCK
MOJICITUPOBAHHMS UCIIOJIb30BaTh NpodeccroHanbHOe
NpoLIeccoB B TexHOcdepe | mporpamMHoe obecrieueHue s coopa,
00paboTku 1 nepenayu nHGopMaIum,
Y COBPEMEHHBIE CPEJICTBA
BBIYHCIINTEIHHON TEXHUKHU U
nH(pOpMaMOHHO-KOMMYHHUKAIIHOHHBIE
TEXHOJIOTHH JJISI MATEMaTHIeCKOTO
MO/IETIMPOBAHMS TPOIIECCOB B
TexHochepe, MPOEKTUPOBAThH
MaTeMaTHYeCKyI0 MOJIENb
Bnaneer HaBBIKAMU CO3/IaHUS
MaTeMaTUYeCKHX MOJIeIIeH, peIIeHUs
MaTeMaTHYeCKHX 3aj1a4, MeTOJaM1
MOCTPOEHHSI MaTeMaTHYECKUX MOeen
THUITOBBIX 33/1a4 B 0071aCTH (HU3HUKO-
XMMHYECKHX ITPOIIECCOB B TEXHOChEpe
2 HUIIK-3.1. Ucnone3yer 3HaeT OCHOBHbBIE IPOTPaMMHbIE BO Bomnpoc Ha 3auete
npodeccuoHaIEHOE CpezcTBa AJIs ONUCaHus HU3UKO- 3-11
IIPOrpaMMHOE XMMHYECKHX ITPOIIECCOB B TEXHOChEpE,
obecrieuenne Jurst cOopa, | pasaMYHbBIE HICTOYHUKH HHPOPMAIUU
00paboTKH ¥ Tiepeadn JUTsI pelIeHns 3a/1a4 B 00JIacTH
uHdopmanuu u MO/ICTTMPOBaHUS (PU3NKO-XMMHUUECKHX
COBpEMEHHBIE CPEICTBA MPOLIECCOB B TeXHOC(hEpe, OCHOBHBIE
BBIYHCITUTEIHHOM 3aKOHBI U BBIPAXKAIOIIUE yPaBHEHHS B
TEXHUKH U o0nacTy MOACTUPOBaHUS (DPU3UKO-
nH(popMannoHHO- XMMHYECKHX MTPOIECCOB, YHCICHHBIC
KOMMYHUKaIOHHbIE METO/Ibl; BBIYUCIUTEIILHYIO TEXHUKY;
TEXHOJIOTUH JJIS MPUKJIAIHBIE TPOTPAMMBI
MaTEeMaTH4eCcKOro




MOACINPOBaHUA
IponeccoB B TeXHOC(l)epe

IIOJB30BATCJIILCKOI'O HA3HAYCHU A,
CIICHHUAJIU3UPOBAHHBIC TPOTrPAMMBI

YMeeT ocyIecTBISATh MOUCK U
UCIIOJIb30BaTh NpodeccHoHaNbEHOe
nporpaMMmHoe obecniedeHue 1t coopa,
00paboTKH U mepenadn HH(HOpMAaIHH

Bragneer, BHenpsieT u pa3pabaTsiBaeT
npo¢ecCHOHAIBHOE IPOrPAMMHOE
obecneuenne ais cOopa, 00pabOTKH U
nepeaayn nHPOPMAaLU ’
COBPEMEHHBIE CPEJICTBA
BBIYHCIIUTEIBHON TEXHUKH U
HH(POPMALMOHHO-KOMMYHHUKAIIHOHHBIC
TEXHOJIOTHH JJI1 MATEMaTHYECKOTO
MO/ICTIMPOBAHMS TPOLIECCOB B
TexHocdepe, BiIaaceT HaBbIKAMU
CO3aHMs MATEMaTHICCKUX MOJICIICH,
pelLICHNs MaTeMaTHYeCKHX 3a/1ad,
METOAAaMH ITOCTPOCHUS
MaTeMaTHYeCKUX MOJIETICH THIIOBBIX
3a/1a4 B 00J1aCTH (PU3NKO-XMMHYECKUX
MPOIIECCOB B TexHOChEpe

HUIIK-3.1. Ucnone3yer 3Haet npodeccroHalbHOE BO Bomnpoc Ha 3auete
npodeCCHOHATBHOE porpaMMHOe oOecreueHue st coopa, 12-14
IIporpaMMHOE 00paboTku 1 nepenayu nHGopMaluu,
oOecrieuenue it cOopa, | ¥ COBpPEeMEHHBIE CPECTBA
00paboTKU U mepeaaun BBIYUCIIUTENIbHOW TEXHUKH U
nHdopmanuu u nH(OpMaLMOHHO-KOMMYHUKAIIHOHHBIE
COBPEMEHHBIE CPE/ICTBA TEXHOJIOTUH JIJII MaTEMaTHYECKOTO
BBIYUCIIUTEIBHON MOJICITUPOBAHUS, OCHOBHBIC
TEXHUKH U HPOrPaMMHBIE CPENICTBA AJIsl ONTHCAHUS
UH(POPMALMOHHO- (U3HKO-XUMHYECKUX TIPOLIECCOB B
KOMMYHHKAIMOHHBIE TexHochepe, pa3TMIHbIe HCTOYHUKH
TEXHOJIOTUH JJISI UHGOPMALIUH JITS PeLIeHHs 3a1a4 B
MaTeMaTH4eCcKoro obnacTu MosIeTMpoBaHust (PU3UKO-
MOJEJIMPOBAHUSL XUMHUYECKHX TPOIIECCOB B TEXHOCHEDE,
MPOLIECCOB B TeXHOC(Epe | OCHOBHBIE 3aKOHBI U BBIpAXKAIOIIHE
ypaBHEHHUSI B 00J1aCTH MOJICTUPOBAHUS
(hM3UKO-XMMHYECKHX IPOIIECCOB,
YHCIICHHBIE METO/IbI; BBIYHCIUTEIBHYIO
TEXHUKY; IPUKIIAJHBIC TPOrPAMMEI
HOJIB30BAaTENILCKOTO HA3HAYCHHS;
CIICLMAT3UPOBAaHHBIC TPOrPAMMBbI
YMeeT ocymecTBISITh MOUCK U
UCIIOJIb30BaTh NPodeccroHanbHOe
mporpaMMHOe obecrieuenne st coopa,
00paboTky U nepenadn HHHOPMAaIHH,
Y COBpEMEHHBIE CPEJICTBA
BBIYHMCIIUTEILHON TEXHUKH U
MHPOPMAINOHHO-KOMMYHHKAIIHOHHEIE
TEXHOJIOTUH JIJII MAaTEMaTHYECKOTO
MOJICITUPOBAHUS IPOLIECCOB B
TexHOcepe, MPOSKTHPOBATh
MaTeMaTHYECKYI0 MOJIelb;
HCIIONB30BaTh MaTEeMaTHYECKHUH
anmnapar Juisi peLICHuUs 331841
HUIIK-3.1. Ucnone3yet 3Haet npogeccnoHalbHOE YO Bomnpoc Ha 3auete

npodeccruoHabHOE
MIPOrPaMMHOE
obecrieuenne s coopa,

porpaMMHOE oOectieueHue st coopa,
00paboTKy U mepeaadn nHPOpMaITuH,
Y COBPEMEHHBIE CPEJICTBA

14-21




00paboTKK 1 neperavn
nHdopmanuu u
COBpEMEHHBIE CPEJCTBA
BBIYHCITUTEIHHOM
TEXHUKH U
nHpopMannoHHO-
KOMMYHHKaIMOHHBIC
TEXHOJIOTUH JJISL
MaTeMaTHIECKOro
MOZCIUPOBAHUS
MIPOIIECCOB B TeXHOC(hEpe

BBIYHMCIIUTEIHHON TEXHUKU
nH(pOpPMaMOHHO-KOMMYHUKAIIHOHHBIE
TEXHOJIOTUH ISl MAaTEMaTH4eCKOTO
MO/ICTIMPOBAHMS, OCHOBHBIE
MpPOrpaMMHBIE CPEJCTBA JUIsl ONUCAHUS
(PU3UKO-XUMUYECKUX TPOLIECCOB B
TexHoc(epe, pa3THIHbIe HCTOYHUKH
UHGOPMALUH U pelIeHus 3a1a4 B
o0xacTi MozenupoBaHus (GHU3UKO-
XHUMHYECKHX MPOLECCOB B TEXHOChEpE,
OCHOBHBIC 3aKOHBI H BBIPayKaIOIIUe
ypaBHEHUs B 00JIaCTH MOJCIUPOBAHUS
(PU3UKO-XUMHUYECKUX IIPOLIECCOB,
YHCJICHHBIE METO/IbI; BEIYMCIUTEIbHYIO
TEXHHKY; TPUKJIJHbIE IPOrPaMMBI
MOJIb30BATENILCKOTO HA3HAYCHUS;
CreLUaIN3UPOBAHHbBIE TPOTPAMMBI

Brageer, BHenpsieT U pa3pabaTsiBaeT
npo¢ecCHOHAIBHOE IPOrPAMMHOE
obecnieuenne i cOopa, 00pabOTKH
nepenayn nHGopMaIuu u
COBPEMEHHBIE CPEeNICTBA
BBIYHUCIIUTEIHHON TEXHUKU U
nH(OpMaLMOHHO-KOMMYHUKAIIHOHHBIE
TEXHOJIOTUH JJISl MATEMaTH4eCKOTO
MO/ICTIMPOBAHMS TIPOLIECCOB B
TexHochepe

HIIK-3.1. Ucnonb3yeT
npodeccuoHaIbHOE
HpOrpaMMHOE
obecnieueHne s cOopa,
00paboTKH U mepenadn
HHpOpPMALIUU 1
COBPEMEHHBIE CPE/ICTBA
BBIYUCIIUTEIBHON
TEXHUKH U
nHpopMannoHHO-
KOMMYHHUKaIMOHHbIE
TEXHOJIOTUH JJIs
MaTeMaTH4eCcKOro
MOJCITUPOBAHUS
HpoLEecCcoB B TeXHOChepe

3naeT npodheccroHaIbHOe
nporpaMMHoe obecriedeHue s coopa,
00paboTKH ¥ mepenadn HHHOPMAIIHH,
Y COBPEMEHHBIC CPE/ICTBA
BBIYUCIIMTEIBHON TEXHUKH U
UH(POPMALMOHHO-KOMMYHUKALIHOHHBIE
TEXHOJIOTUH JIII MaTEMaTHYECKOTO
MOJICITUPOBAHUS, OCHOBHBIC
IpOrpaMMHBIE CPEACTBA JUIsL ONUCAHUS
(hM3UKO-XUMHYECKHX IIPOLIECCOB B
TexHochepe, pa3TUUHbIe HCTOYHUKH
nHGOPMALIH JJIS PEIISHUS 3a7a4 B
o0acTi MozienupoBaHus (PU3MKO-
XHUMHYECKHX MPOLECCOB B TEXHOChEpE,
OCHOBHBIC 3aKOHBI H BHIPQ)KAIOIINE
ypaBHEHUsI B 00JIACTH MOICITUPOBAHUS
(PU3UKO-XUMHUYECKHUX TIPOLIECCOB,
YHCJICHHBIE METO/IbI; BEIYMCIUTEIHHYIO
TEXHUKY; MPUKIAJHBIC TPOrPAMMEI
MOJIb30BATENILCKOTO HA3HAYCHUS;
CIICIHUAIIU3UPOBAHHBIC TPOTrPaMMBI
‘YMeeT ocylecTBISATh MOUCK U
UCIIOJIb30BaTh NpodeccroHanbHOe
mporpaMMHOe obecrieuenne st coopa,
00paboTky U nepenadn HHHOPMAIHH,
Y COBpEMEHHBIE CPEJICTBA
BBIYHCIIUTEIBHON TEXHUKH U
nH(pOpMaMOHHO-KOMMYHUKAIIHOHHBIE
TEXHOJIOTHH JJISl MAaTEMaTH4eCKOTO
MO/IETIMPOBAHMUS TPOIIECCOB B
TexHOcepe, IPOSKTUPOBATh
MaTeMaTHYeCKyIO0 MOJIelb;
HCIIONB30BAaTh MaTeMaTHYECKUH
anmapar JUisl pelieHus 3a1a4u

BO

Bompoc Ha 3auere
22-25

10




Brazneer HaBbIKaMU CO3aHUS
MaTEeMAaTHUCCKUX MOJICIICH, peIICHUS
MaTeMaTHYECKUX 3a7a4, METOJaMU
MOCTPOCHUS MAaTEMaTHYCCKUX MOJICIICH
TUIOBBIX 337124 B 0071aCcTH (PHU3HUKO-
XMMUYECKHX MPOIECCOB B TEXHOChEpe

HUIIK-3.1. Ucnone3yer Braneer, BHepsieT u pa3pabaTbiBaeT YO, KP Bompoc Ha 3auere
po¢eCCHOHATHHOE podeccrnoHaNBHOE MTPOTPAMMHOE 26
MIpOrpaMMHOE obecnieuenne st cOopa, 00pabOTKH U
obecneuenne ais coopa, nepeaayn nHPOPMALUHU H
00paboTKH U mepesadn COBpPEMEHHBIE CPECTBA
nHpopmanuu n BBIYHCINTEIBHON TEXHUKH U
COBPEMEHHBIE CPEICTBA nH(pOpMaIMOHHO-KOMMYHUKAIIHOHHBIE
BBIYHCITUTEIHHOM TEXHOJIOTUH JJISl MAaTEMaTH4eCKOTO
TEXHUKH U MO/JIeIUPOBaHMS MIPOIIECCOB B
nHpopMannoHHO- TexHocdepe, BiajieeT HaBbIKaM1
KOMMYHUKaIMOHHbIE CO3/1aHHUs MaTeMaTHYECKUX MOJIeNeH,
TEXHOJIOTUH IJIs peleHns MaTeMaTHYECKUX 3a1a4,
MaTeMaTHYeCKOTo METOZAMHU IOCTPOEHUS
MOJIETTMPOBAHHUS MaTeMaTHYECKUX MOJENICH THIIOBBIX
IporeccoB B TexHOcepe | 3amad B 006macTH HPU3UKO-XUMHIECKUX
MpOLIECCOB B TeXHOC(hepe
HUIIK-3.1. Ucnons3yet 3HaeT OCHOBHBIE MPOrpaMMHbIE KP, P3 Bompoc Ha 3auere

npoecCHOHAIBHOES
HpOrpaMMHOE
obecrieueHue a5 cOopa,
00paboTKK 1 nepenavu
nHdopmanuu u
COBpEMEHHBIE CPEJICTBA
BBIYUCIIUTENBHOU
TEXHUKHU U
HHPOPMAIHOHHO-
KOMMYHHKAIMOHHBIE
TEXHOJIOTUH JJISI
MaTeMaTH4eCKOro
MOJCITUPOBAHUS
HpOLECCOB B TeXHOChepe

CpeAcTBa A onucanus Gu3nKo-
XHUMHYECKHX MIPOIIECCOB B TEXHOChEpeE,
pa3IMyHbIe UCTOYHUKY HH(POPMAH
JUTS PEIICHHUS 3a1a4 B 001aCTH
MOJECJIMPOBaHUA (I)I/I3I/IKO-XI/IMI/I‘-ICCKI/IX
MPOLIECCOB B TEXHOC(Epe, OCHOBHBIE
3aKOHBI U BhIpaKaromiyue ypaBHCHHUA B
o0acTi MozienupoBaHus GU3HKO-
XUMHYECKHX MPOIIECCOB, YHCICHHbIC
METO/Ibl; BHIYHUCIHTEILHYIO TEXHUKY;
MPUKJIAIHBIE POTPAMMBI
MOJIb30BATENILCKOTO HA3HAUCHUS;
CHEIUATM3UPOBAHHbBIC TPOTPAMMBI

‘YMeer IpoeKTUpOBaTh
MaTeMaTHUYeCKyI0 MOJIEIb;
HCTIOJIb30BaTh MaTeMaTHUUYECKHUI
arnmnapar JJisl pelieHus 3a1auu

Bnaneer, BHenpseT u pa3pabaTsiBaeT
npodeccroHaIbHOE TPOTPAMMHOE
obecrieuenne Jurst cbopa, 06paboTKH 1
nepesiauyd HHPOPMAUH U
COBPEMEHHBIE CpEJICTBA
BBIYHMCIINTEIHHON TEXHUKU U
MHPOPMALNOHHO-KOMMYHHKAIIHOHHEIE
TEXHOJIOTHUH JIsI MATEMATHYCCKOTO
MO/ICJIMPOBAHMUS TPOLIECCOB B
TexHochepe, BIageeT HaBbIKaMu
CO3JIaHUS MaTEMaTHUECCKUX MOJICNICH,
peuICHUA MaTEMATHUYICCKUX 3a1a4,
METOJIaMH TTOCTPOCHHUS
MaTeMaTHYECKUX MOJIeNIed THIIOBBIX
3a7a4 B 001acTi (PU3NKO-XUMHUIECKUX
MPOLIECCOB B TeXHOc(hepe

27-31

TunoBbie KOHTPOJIbHBbIE 32JaHUSI MJIH HHbIE MaTepPHAJIbl, HeO0OX0AMMBIE VIl OLlCHKH
3HAHUI, YMEHH I, HABBIKOB U (MJIM) ONbITA AeATEJbHOCTH, XaPAKTEPU3YIOIIHUX ITAMBI
(opmMupoBaHusI KOMIIETEHIIHII B polecce 0OCBOCHHUsI 00pa30BaTeIbHON NPOrpPaMMbl
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Ilpumepnulii nepeyens 60npocos u 3a0anuil
Bonpocsl 1u1st 3a11UTHI JIA00PATOPHBIX padoT

Bompochl a1 KOHTPOJIbHOM padoTrbl mo TeMe «buoreoxmmMmyeckme UHUKJIbI
MaKpO03J1eMEeHTOB)

Y10 Takoe OMOreOXMMUYECKUN ITNKI?

Kakue ObIBaroT OMOTCOXMMHUYECKUE ITUKIBI MAKPOIJIECMEHTOB?

UYTto Takoe OMOTeOXMMHUYECKU KPYyTrOBOPOT aTOMOB?

KakoBbI OCHOBHBIE ATAIbl TTI00ATHHOTO ITUKJIA yTiiepoaa?

KakoBbl OCHOBHBIE 3TaMbl I1100aIHHOrO HUKJIIA a30Ta?

KakoBbI OCHOBHBIE ATAIbl TTI00ATHHOTO ITUKIIA CEPBI?

KakoBbl OCHOBHBIE ATaIbl TEOXUMUYECKOTO KA hochopa?

Uro Takoe Ouora?

KakoBa ocHOBHas pojib OMOTHI B MOAEP>KAHUU II100ANBHBIX LIUKIOB JIEMEHTOB?

CoNoOA~WNE

Bonpocsl 1191 «0au1-onpocay mo teMe «DU3UKO-XUMHYECKHUe Mpouecchbl B atMocdepe»

1.  UYro Takoe armocdepa? KakoB ra3oBbIii cOCTaB, CTPOCHHE W PAJAMANMOHHBIA DPEKUM
atmochepsi?

Kakue ocHOBHBIE (PH3UKO-XUMHUYECKUE MTPOIICCCHI MMPOUCXOAAT B aTMOchepe?

Uto npeacTaBisioT U3 ceOs HUPKYISALIUS aTMOCHEPBI U MPOIECCHI pacCesHUs?

Yro Takoe qucnepcHbie cucTeMbl B atMocdepe? UTto Takoe aspo3onu?

Uro Takoe 030H? KakoBbI OCHOBHBIE CBOKCTBA CTPaTOCPEpHOTO 030HA?

Kak n3mensercs ximumat 3emian?

Uto Takoe kucioTHbie ocanku? Korma u mpu Kakux YCIOBHUSX MPOUCXOIAT KUCIOTHBIE
ocaxaeHus?

8. Urto takoe poroxumudeckuit cmor? Kakue ObIBaroT BUIBI?

Noakown

Bonpocsl s «0auu-onpoca» ompoca mno Teme «®HU3MKO-XHMHYECKHe TMPOLECCHl B
ruapocdepe»

1.  Kakue pusnko-xuMHU4YeCKHUE€ MPOIIECCH MPOUCXOIAT B THApOCchepe?

2. UYro Takoe KHCIOTHO-OCHOBHOE PaBHOBECHE B MPUPOIHBIX BOAX?

3. Pacckaxute 00 aHTPOIIOTEHHOM 3arpsI3HEHUN TPUPOIHBIX BO/I.

Bonpocsl 1151 ycTHOro onpoca 1no reme «®u3snKo-XUMHYECKHE NPOLECcChl B IUTOC(hepe»
Kaxkue puzuko-xumMudeckre mpoiecchl MpoucxXoasT B tutochepe?

Yro Takoe nmousa?

KakoB xumuyeckuii coctaB moys?

Kakue Ob1BatoT popMbl MOUBEHHON KUCIOTHOCTH?

Kakoe O6bIBaeT XuMHu4eckoe 3arpsi3HeHne nouB?

arONE

Bonpocsl pis1 «6amun-onpoca» no teMe «HepaBHoBecHasi TepMOAMHAMUKA. YpaBHEHHS
Omn3arepa u Kenem-Kauaabckoro»

1. U3 kakux ypaBHEHUH M NpeANoNoKeHHH BoITekaeT ypaBHeHHe HepucTa-Ilnanka?

2.  Kaxk BbIpa3uTh IUIOTHOCTh TIOTOKAa MOHOB 4Yepe3 TIPaJAMEHT HIEKTPOXUMHUYECKOTO
noTeHyana?

B uem 3akirouaercs ycioBue paBHOBeCHUs?

Kaxkwue cymectBytoT ocHOBHBIE 35ieMeHThl THII?

Yro u3 ceds mpencrasisier ypaBHenus Onzarepa?

KaxoBa ¢hopmynupoBka u GU3HIECKUN CMBICT TOTOKOB, IBIKYIIUX CHUJI M KO3(PDHUIIUESHTOB
nepeHoca B ypaBHeHnH Kenem-Kauanbckoro?

©o ok w

Bonpocs! 1J1s1 ycTHOro onpoca no reme «JInneiinbie 3akonbl Oma, @uka, lapcen, Pypoe»
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1.  Kakum o6pa3om BO3MOXHO OCYIIECTBUTh BBIBOJ] JIMHEHHBIX 3aKOHOB nepeHoca duka, Oma
u Jlapcu u3 ypaBHenus Kenem-Kauanbckoro?

2 Kaxk 3Byunt 3axon ®uka?

3. Kak 3Byunur 3akon Oma?

4 Kaxk 3ByunTt 3axkoH @ypne?

IIpumep 3axa4 1J1s1 KOHTPOJILHOM PadoThI 0 TeMe «JInHelHbIe 3ak0oHbI OMa, Puka, lapcu,
Dypbe»

3aoaua 1. Tennoobmen

Yenosek okazazcs 3a 0oprom cynHa t(s)=14 °C. Haiigure, Ha CKOJIBKO IpaayCoB MOHU3UTCS
t° ero tena 3a 10 MuH, eciii YHEPreTUKA AbIXaHUS BO3PaAcTET B 3,5 pasa, IpU 3TOM B HOPMAJIbHOM
COCTOSIHUM  CKOpPOCTh  IpeBpalieHus sHepruu 72 kkan/yac. [lpusare koadduuumeHt
tertonpoBogHocTH 0=0,06 x/[x/(M"2-K-c); TemmmoemkocTs tena: C=0,86 kkan/(kr-K), mmomaas
noBepxHocTH Tena 1,8 M2 Macca tena 70 kr.

3aoaua 2. Bvigeoenue npodykmos memaboaiusma

PaboTy modYek OIEeHWBAIOT 1O KOHIEHTPAllMM KpeaTWHWHAa B KpoBH. HopmanbHas
KOHIeHTpanusi kpeatTuHuHa B kKpoBU Cip=10 mr/n. I'emarokput kpoBu H=0.4 (oObemHast gomus
SPUTPOIMTOB B KpoBH). KOHIIEHTpaIMs KpeaTHHHHA B TKAHEBOI M BHYTPUKIECTOYHOM JKUKOCTH
MPUMEpPHO Takas ke, Kak U B I1a3Me KpoBH. KpeaTHHUH BBIBOJUTCS BMecCTe ¢ MOYoH, Vy=2,4
a/cyT. OnpenenuTh CKOPOCTh MPOU3BOACTBa KpeatnnuHa G (Mr/4ac), o01ryro Maccy KpeaTHHUHA
B opranuzme M (mr).

IIpumep 32124 1J1s1 KOHTPOJIBbHOI padoThI 0 TeMe «MoeJMpoBaHue NMPOLECCOB MepeHoca
B HAHOMAaTepHAaJIax»

1.1. B muiockoM KaHajle 3JIEKTPOAMAIM3aTOpPa CKOPOCTh TeUeHUs pactBopa 1.6 cm/c,
paccrosiuue Mexay memopanamu 0.8 MM. PaccunTaTh najgenue qaBieHus U 00bEMHYIO CKOPOCTh
pacTBopa B KaHase mupuHoi 40 cm. [TocTpouTh KOHLIEHTPALIMOHHBIN MPO(UIL U HANUTH CTETIEHb
obecconmBaHus pacTBOpa B ceueHuu Ha pacctosiuuu 40 cM OT BXoJ1a B KaHall. PaccunTath pacxon
3NIEKTPOYHEPIUH, HEOOXOMAMMOH I moiydenust 1 M° 00eccoleHHON BOMBI, yuecTh BKIAfIbI,
NPUXOSIIUECS COOCTBEHHO Ha DJIEKTPOAMANIN3 M Ha padoTy Hacoca. [IpuHATH, 9TO OCHOBHBIM
KoMIoHeHToM pactsopa asinserca NaCl (D= 1.6 107 em?/c, [ = 1072 em?/c, ¢%= 0.02 moms/n);
YHclia epeHoca NPOTUBOMOHOB Yepe3 aHUOHO- U KaTHOHOOOMEHHYI0 MeMOpaHbl puHATH 0.95,
k1 Hacoca 0.6. Pacxon anekTposHepruu B pacuere Ha 1 yac pabotsl annapata (B Brxuac) paBeH:

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

1.2. OnpenenuTe MUHMMANBHYIO JUIMHY KaHajda 00€CCOIMBAHUS 3JIEKTPOANAIN3aTOPa, Ha
KOTOpPOM JIOCTUTAETCs cTeneHb odecconuBanus 50 %, ecau

e yycna nepeHoca = 0,98;
e MexMmeMOpaHHoOe paccrosiHue = 0,45 MMm;
® CKOpOCTb T€UEHHUs pacTtBopa 3,2 cm/c;

Cunrtath, 4TO B paCTBOPE UMEETCS TOIBKO HATPUH-XIIOP.

1.3. Jlan snexTpoauanu3Hblii anmnapat, cogepxamuii 100 mapHbix kamep. MexmeMOpanHoe
paccrosinue = 0,5 M. JlnnHa kanana 60 cm. Pazmep memOpans! 60 Ha 40 cm. Onpeaenuts
IPOM3BOIMTENIFHOCTH armapara, pu KOTOPOi cTeneHb 00eCCOIMBaHUs JOCTUTaeTCsl paBHOM 60
%. HyHO HaliTH CKOPOCTH pabOTHI armapara.

1.4. Tpebyetcs cpOEKTHPOBATh NEKTPOJUATIU3HBIN ammapar, KOTOpblii Obl oOecrieunuBa
80% obecconmuBaHms pacTBOpa xjopuaa HaTpus. Pazmep memOpan 60 Ha 40. Paccrosinue Mexy
Mem6panamu = 0,4 MM. ANmapaT J0KeH MMeTh TIPOM3BOAMTENLHOCTS 2 M/uac. Haiitn uncio
HapHBIX Kamep B armapare.

1.5. Tpebyetcs cpOeKTHPOBATh NEKTPOJUATIN3HBIN ammapar, KOTOpblii Obl oOecrieuyuBa
80% obecconuBaHus pacTBopa XJjiopuaa HaTpus. I3BecTHO, 4TO IPU CKOPOCTU TEUECHUS )KUIKOCTH
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2 cm/c Ha Kaxabix 10 cM JyIMHBI KaHaita KoHIeHTpalus yosiBaet Ha 20%. [lupuna memOpan 40
cM. Paccrosinue mexay memOpanamu = 0,4 MM. Anmapar JOKeH UMETh IPOU3BOIUTENBHOCTD 2
m3/aac.

Haiitu qnuny kaHaia o0eccoMMBaHMs U YHCIIO MTAPHBIX KaMep B amrapare.

3a‘leTHO-3K3aMeHaHI/IOHHbIe MaTepHuaJabl 1Jisd HpOMe)l(yTO‘lHOﬁ arrecranuun (3aqu)

buoreoxnmuueckue UKIBI MAKPOJIEMEHTOB. BHOr€OXMMHYECKU KPYTOBOPOT aTOMOB.

OcHOBHBIE 3Tallbl IMT00AJIBHOTO LUKJIA YTIepoa, a30Ta, CEPH.

Uro Takoe reoXuMHUYecKHii UK ocdopa U U3 4ero OH COCTOUT?

OcHoOBHas poJib OMOTHI B OJAEP>KAaHUU IN100aIbHBIX IIUKJIOB 3JIEMEHTOB.

OU3NKO-XMMUYECKHE TPOLIECCHI, IPOUCXOISIINE B aTMOchepe.

["a30BBlii cocTaB, CTPOEHHUE U PaIMALIUOHHBIN PEXXUM aTMOC(EPHI.

[upkynsnust atMocgepsl ¥ MPOLIECCH paccesHus. J{ucnepcHpie cucTeMsl B atmocgepe.

OcHOBHBIE CBOHCTBA CTPATOC(HEPHOIO O30HA.

Kak usmensercs knumar 3emiaun?

0. Korna u npu Kakux yCIOBUAX MPOUCXOAAT KUCIOTHBIE OCAXKICHUS?

11. Yro Takoe poToxumuueckuii cmor?

12. ®usuko-xuMHUYecKHe IpOLECChl, MPOUCXOAIINE B ruapochepe.

13. KucinoTHO-OCHOBHOE PaBHOBECHE B IPUPOAHBIX BOJIAX.

14. AwnTtpornoreHHoe 3arpsi3HeHHE IPUPOIHBIX BOJI.

15. ®usuko-xMMHUYECKHE IPOLECCHl, MPOUCXOISAIIUE B TUTOCHEpE.

16. XuMmu4eckuii COCTaB U CBOWCTBA MOYB.

17. ®opmbl MOYBEHHOUN KUCIOTHOCTH.

18. Xumuueckoe 3arps3HEHUE TTOYB.

19.  OcobeHHOCTH pacmpocTpaHeHUs, TpaHCHOPMAITUN U HAKOTUICHUS 3arps3HSIONINX BEIICCTB
B OKpY’KaroLIeH cpefe.

20. PacmpocTpaHeHue BeEIIECTB B OKpykaromed cpere. Kakum o00pa3om oCymIecTBISIETCS
HEPEHOC BEIECTB MEX/1y pa3IMuHbIMU CpelaMu?

21. Kakwue ObIBarOT reOXUMHUYEeCKue Oaphephl?

22.  JIuddysus B yCIOBUIX HATOKEHHOTO dJIEKTpUYecKoro moiisi. Y paBHenue Hepucra-ITnanka.

23. BrIpakeHHe IUIOTHOCTH OTOKA MOHOB Yepe3 IPaJUeHT AIEKTPOXUMHUYECKOTO MOTEHIHAIA.
VYcioBue paBHOBECHS.

24. Dnementsl THII. YpaBuenus Onzarepa.

25. VYpasuenus Kenem-Kauansckoro. ®opmynupoBka U (U3WYECKHH CMBICT IOTOKOB,
JBUKYIIUX CUT U KOO (UIIMEHTOB MEPEeHoca.

26. VYpasuenus Kenem-Kauanmbckoro. BeiBoj nuHeWHbIX 3akoHOB nepeHoca ®Puka, Oma u
Hapcu.

27. BapomemOpanHbie nporiecchl. Knaccudukanus 6apomMeMOpaHHBIX MPOIeccCoB. MexaHu3M
paszieneHus B 00paTHOM OCMOCE U B JPyTrux 6apoMeMOpaHHBIX MpoIeccax.

28. TIlapameTpbl, OIpEENSIONINE KAYeCTBO pasfelicHuss B 0OapoMeMOpaHHBIX IPOIEccax
(paxrop 3anepkKu, KOAPPHUIUEHT SKCTPAKIIUK). Y paBHEHUs OaaHca.

29. Maremaruueckoe OMMCaHuEe OCMOca U 0OPaTHOTO OCMOCA.

30. DmexkrpoMeMOpaHHBIE Mporiecchl. CXeMa AISKTPOIHATN3A.

31. Opnnomepnas monens D/]. KoHueHTpanonHas noaspusanus npu sJekrpoauaiuse. Pacuer

CKayKa MOTeHIMaja B MEMOPaHHOH cucTeME.

BoOoo~NoR~WNE

Kpurtepun oneHuBanus pe3yibTaToB 00y4eHuUst

Kpurtepuu oneHuBaHus pe3yJibTaTOB 3a4eTa.

OueHKn «3aumeno» 3aclIyXUBaeT CTyIEHT, OOHApyXUBIIMI 3HAHHE OCHOBHOTO
IPOTPaMMHOT0 Marepuaia B 00béMe, HEOOXOUMOM Jisi anbHEeHIel yuéobl U MpeacTosen
paboTbl 1m0 mpodeccuu, CHPABIAIOMUICS C BBIIOJHEHHEM 33JaHUN, IPETyCMOTPEHHBIX
MPOTPaMMOi1, 3HAKOMBIN C OCHOBHOM JIUTEPATYPOM, pEKOMEHI0BAaHHON TPOTrPaMMO.
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OneHka «He 3aumeno) BHICTABISETCA CTYIEHTY, OOHApyKUBIIEMY MpoOeibl B 3HAHUSIX
OCHOBHOI'O IpOTrpaMMHOI'O MaTcpualia, AONYCTUBHICMY JMPHUHIOHUIINAIBHBIC OH_II/IGKI/I B
BBIIIOJIHEHUH TIPETYCMOTPEHHBIX IMporpaMMmoi 3ajanuii. Kak mpaBuio, OLEHKa «HE 3a4TEHO»
CTaBUTCA CTyACHTAaM, KOTOpPbIE HE MOTYT HNPOAOJIKHUTH 06yquHe WJIN M[OPUCTYIIUTh K
npoecCHOHANBHOM NEATENIbHOCTH 10 OKOHYaHWHM By3a 0€3 JOMOJHUTENbHBIX 3aHSATHH 10
COOTBETCTBYIOILLIEH TUCIUILJIMHE.

Kpurtepun onenuBanus pe3yibTaToOB YCTHOIO OIIpOCa.

OneHka «omauuHo» CTAaBUTCA, €CIM CTYAEHT IIOJHO HM3JlaraeT Marepuan (OTBeYaeT Ha
BOIPOC), JAaeT IMPaBWIBHOE OIPEIeIIEHHE OCHOBHBIX MOHATHH; OOHApy)XHWBaeT MOHMMaHUE
MarepHaina, MOXeT 00OCHOBATh CBOM CYXKAEHUS, IPUMEHUTh 3HAHMs HA MPAKTUKE, IPUBECTH
HE00X0IMMBbIE TPUMEPHI HE TOJIBKO U3 YUeOHHKA, HO M CAMOCTOSITETILHO COCTABICHHBIC; N3JIaraeT
MaTepHall MoC/IeA0BaTENbHO U MPABIUIIBHO C TOUYKH 3pE€HHSI HOPM JIMTEPATYPHOTO S3bIKA.

OneHka «xopouwto» CTAaBUTCS, €CIU CTYIEHT J1ae€T OTBET, YJOBJIETBOPSIOLIMII TEM K€
TpeOOBaHUAM, YTO U JAJS OLEHKH «OTIMYHO», HO JomyckaeT 1-2 ommOKu, KOTOpbIE caM ke
UCIPABIISET, U 1-2 HeoueTa B MOCIE10BATEIBHOCTH U A3bIKOBOM O(DOPMIIEHUH U31araeMoro.

OueHka «yooenemeopumenvHo» CTABUTCS, €CIAM CTYJIEHT OOHApy)KMBaeT 3HaHHUE U
IIOHMMAaHNE OCHOBHBIX IIOJIOKEHUH JaHHOW TEMBbI, HOT U3JIaraeT MaTeprall HETOIHO U J0ITyCKAeT
HETOYHOCTHU B ONPEAEICHUU IOHATHH WM (QOPMYJIHMPOBKE IMPAaBUI; HE YMEET IOCTATOYHO
riyOOKO M J0Ka3aTeJIbHO O0OCHOBATH CBOM CYXKICHHUS M IPUBECTH CBOW INPHMEPHI; U3JIaraeT
MaTepHall HeIoCe10BaTeIbHO U JOITyCKaeT OUIMOKU B SI3bIKOBOM O0(OPMIICHUH U3J1araeMoro.

OueHka «Hey0oe1emeopumenbHo) CTaBUTCS, €CJIU CTYAEHT OOHapy»XUBAaeT HE3HaHUE
OosblICH YacTHM COOTBETCTBYIOUIETO BOIPOCA, JOMYCKaeT oOWHOKH B (OPMYIHPOBKE
OTIpEeNIeICHNH ¥ TIPaBHJI, WCKAXKAIOIIUE HMX CMBICI, OSCHOpSIOYHO M HEYBEPEHHO H3JIaraet
marepuan. OLeHka «2» OTMeYaeT TaKue HEJOCTaTKH B IMOATOTOBKE, KOTOPBIE SIBISIOTCS
CEpbE3HBIM MPEMATCTBUEM K YCIEIIHOMY OBJIAJICHUIO IOCIEAYIOLUIMM MaTepUaIoM.

Kpurepus oneHMBaHUsA pPe3yJbTATOB MPAKTHYECKOI0 3AaHATHHU C pellIeHHeM 3a/1a4.

OneHka «omauyno» BBICTABISIETCS, €CIM CTYIEHT MMeeT IIyOOKHe 3HaHHs y4eOHOro
MaTepuaia Mo TeMe NPaKTHYeCKON paboThl, MOKAa3bIBAET YCBOEHHWE B3aHMMOCBS3M OCHOBHBIX
MOHSTHUM, UCTIONB3YEMBIX B paboTe, CMOT OTBETUTh HA BCE YTOUHSIOIINE W JOMOJHUTEIbHBIE
Bonpochl. CTy/IEHT JAEMOHCTPUPYET 3HAHUS TEOPETHUECKOro M IMPAaKTHMYECKOTo Marepuayia Io
TeMe TPAKTHUYECKON paloThI, OMpenesseT B3aMMOCBSI3U MEXAY MOKa3zaTelsIMH 3adadu, AaéT
MIPaBUJIBHBIM QITOPUTM PELICHHUs, OINpPEAEIsieT MEXAUCIHUIUIMHAPHBIE CBSI3W 10 YCJIOBHIO
3aJaHUs.

OneHka «xopouio» BBICTABISETCS, €CIM CTYJIEHT MOKa3ajl 3HaHWE Y4eOHOro marepuana,
YCBOWJI OCHOBHYIO JIMTEPATYPY, CMOTI' OTBETUTH IIOYTH IOJIHO HA BCE 3aIaHHBIE JONOJHUTEIbHBIE
Y yTOUYHSIONIME BONPOChl. CTyJAEHT JEMOHCTPUPYET 3HAHUS TEOPETUYECKOIO M MPAKTUYECKOTO
MaTepuaiga MO TeMe NPaKTHUECKON paboThl, MOMyCKas HE3HAUYUTEIbHBbIE HETOUYHOCTH TMpHU
pELIeHUH 3aJa4, UMesl HENOJHOE MOHMMAHNE MEKIMCHUIUIMHAPHBIX CBA3€H IPH MPAaBHIBHOM
BBIOOpE aNropuT™Ma perieHus 3adaHus.

OueHka «yoog1emeopumenbHoy BbICTABIISIETCS, €CIIA CTYIEHT B LIEJIOM OCBOWJI MaTepra
MPAKTUIECKON pabOThl, OTBETUII HE HA BCE YTOUHSIONINE U JOMOIHUTENbHBIE BOPOCH. CTyIEHT
3aTPYJIHSIETCS C TMPAaBWIbHOM OLEHKOM TMPEIJIOKEHHON 3ajauyu, Ja€T HEMOJHBbIA OTBET,
TpeOyIONMiI HABOAAIIMX BOMPOCOB TMPEMOAaBaTeNsi, BHIOOP alropuT™Ma pelIeHUs 3aaadu
BO3MOJKEH ITPU HABOASAIIMX BOIIPOCAX MPENOIaBATEII.

OueHka «Hey0061€meopumenvHo» BBICTABISETCA CTYINEHTY, €CIM OH HMMEET
CYyILLIECTBEHHbIE TPOOENbl B 3HAHHUSIX OCHOBHOTO Y4YeOHOIro marepuaia MpakTH4YecKoW paloThl,
KOTOPBIU MOJHOCTBIO HE PACKPBLI COAEPKAHUE BOIIPOCOB, HE CMOI' OTBETUTH HA YTOUHSIOLIUE U
JOTIOTHUTENbHBIE BOMPOChl. CTYyACHT 1aéT HEBEPHYIO OLIEHKY CUTYallUU, HETIPaBUIIbHO BHIOMpAET
AJITOPUTM JCUCTBUM.
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Kpurepun oneHuBaHus pPe3yJIbTATOB OBICTPOr0 MUCbMEHHOI0 ONPOca («OJHI-0MPOC»H):
KaxxnoMy CTyneHTY BbIAAe€TCsS CBOM COOCTBEHHBINM, y3KO C(HOPMYIHPOBAHHBIA BOIPOC.

OtBer nokeH OBITh YETKUM M KpPaTKUM, COJEpKallMM BCE OCHOBHBIE XapaKTEPUCTHKHU
OMUCBHIBAEMOT0 TOHSTHS, HHCTUTYTA, KATETOPUH.
[IxaJjia oneHUBAHNSA:
«Omauyno» - BONPOC PACKPBIT TMOJHOCTHIO, TOYHO OOO3HAYEHbI OCHOBHBIC TOHSITHS U
XapaKTEPUCTUKHU I10 TEME.
«Xopouwo» - BOIPOC PaCKPBIT, OJTHAKO HET MOJHOTO OMUCAHUS BCEX HEOOXOTUMBIX JJIEMEHTOB.
«Yo0oenemeopumenvnoy - Bopoc pacKphIT HE MOJHO, MPUCYTCTBYIOT IpyOble OIINOKH, OJTHAKO
€CTh HEKOTOPOE MOHUMAHUE PACKPBIBAEMbIX MOHSATHUH.
«Heyooenemeopumenvbroy - OTBET Ha BOIIPOC OTCYTCTBYET WM B LIEJIOM HE BEPEH.

Kpurepuu oneHHBaHUS pPe3yIbTATOB KOHTPOJIBHBIX PadoT.

OueHka «omauyno» BBICTABISACTCS, €CIM CTYAEHT BBINOJHWI paboTy Oe3 omuboK u
HEJI0YETOB, JIOIyCTUII He Ooiee 0THOrO HeJj04eTa.

OueHka «xopoutoy, eciy CTYJCHT BBIOJIHII paboTy MOJHOCTBIO, HO IOIYCTHII B HEH He
Oosiee o1HON HErpyOOH OMMOKH M OTHOTO HEJ0YeTa, MU He 0oJiee AByX HEJ04ETOB.

OueHka «yooenemeopumenvHo», €CIA CTYACHT INPABWIbHO BBIOJIHWI HE MEHEe
MOJIOBUHBI pabOThI WITU JAOMYCTHII HE OoJiee ABYX IpyObIX ommOOoK, win He Oosiee 0HOM Tpy0oit
¥ OJTHOM HEeTpyOOii OIMOKK U OHOTO HEI0UeTa, HITH He 00J1ee IByX-TpeX HerpyObIX OMMOOK, UITH
OJHOHM HerpyOOi OMIMOKH M TPEX HEJ0YETOB, MM IPH OTCYTCTBHM OLIMOOK, HO MPU HAIUYUH
YeThIpeX-TISATH HEJ0UETOB, IUI0XO0 3HAET TEKCT IPOU3BEACHUS, IOMTYyCKAEeT UCKa)KEHUE (PaKTOB.

OueHKa «Hey0os1emeopumenbHoy, €CIV CTYACHT JOIMYCTHI YHCIIO OIIMOOK U HEJI0UETOB

IPEBOCXOJISIIEe HOPMY, TPU KOTOPOM MOKET OBITh BBICTABJICHA OLEHKA «3», WU €CIH
NPaBUJIFHO BBIIIOJIHUII MEHEE MTOJIOBUHBI paOOTHI.

Kpurtepun onennBanns 1a00paTopHbIX padoT.

«5» (OTIIMYHO, 3a4TEHO): BHIMOJIHEHBI BCE 3a/1aHUs J1a0OpaTOPHOU paboThl, CTYAEHT YETKO
1 0e3 omMOOK OTBETHII HA BCE KOHTPOJIbHBIE BOIIPOCHI.

«4» (XOpOoIIO, 3a4TEHO): BBIIOJHEHBI BCE 3a/aHus JIabopaTOpHOW pabOThI; CTYIEHT
OTBETHJI HA BCE KOHTPOJIbHBIE BOIIPOCHI C 3aMEUAHUSAMHU.

«3» (YIIOBJIETBOPUTEILHO, 3aU4TEHO): BBITIOJHEHBI BCE 3a/aHus J1abopaTopHOil paboTHI C
3aMEYaHUsAMH; CTYI€HT OTBETUJI Ha BCE KOHTPOJIbHBIE BOIIPOCHI C 3aMEYaHHSIMH.

«2» (HE 3a4TE€HO): CTYJIEHT HE BBINIOJHWI WIH BBINOJHWI HEMPABWIBHO 3aJIaHUS
1a00paTOpHO pabOTHI; CTYIEHT OTBETHJI HA KOHTPOJIbHBIE BOIIPOCHI C OIIMOKAaMH MJIM HE OTBETHUII
Ha KOHTPOJIbHBIE BOTIPOCHI.

OrneHOUHBIE CpeNcTBA Ui WHBAJIHMIOB W JIMIl C OTPAaHUYCHHBIMH BO3MOKHOCTSIMHU
3JI0pOBbsI BEHIOUPAIOTCS C YYETOM UX WHAMBUIYATbHBIX ICUXO(DU3UYECKHX OCOOEHHOCTEH.

— Ip¥ He0OXOAMMOCTH HHBAIHIAM | JIT]AM C OTPaHUIEHHBIMU BO3MOKHOCTSIMH 37I0POBbSI
IPEOCTABIISETCS JOMOJHUTENFHOE BpeMs /7S TOATOTOBKM OTBETA HA 3a4eTe;

— TIpH TIPOBENICHUH TPOIICAYPHI OIICHUBAHUS PE3yIbTaTOB 00yUEHHSI HHBAINIOB H JIUIL C
OTPaHUYEHHBIMU BO3MOXHOCTSIMH 3/10pOBbS IPEAyCMAaTPUBAETCS UCIIOIb30BAHUE TEXHUUYECKUX
CpeACTB, HEOOXOTUMBIX UM B CBSI3U C X WHAWBUIYATBHBIMA OCOOCHHOCTSIMH;

— IpU HEOOXOAUMOCTH JJIs1 00YHarOIUXCsl ¢ OTPAHUYEHHBIMUA BO3MOKHOCTSIMH 370POBbS
U WHBAIWIOB TIPOIEypa OIICHWBAHUS pPE3YJIbTaTOB OOYYEHHUS 10 JUCIUIUIMHE MOXKET
IPOBOJUTHCS B HECKOJIBKO ATAIIOB.

[Tporienypa oneHWBaHUsI Pe3yJIbTaTOB OOYUYSHHS WHBAIWIOB U JIUI] C OTpaHUYCHHBIMHU
BO3MOXHOCTSIMH 3JI0POBbSI 110 JUCHUIUIMHE (MOJIYJIO) IpelycMaTpuBaeT IpeloCTaBICHUE
uHpopManuu B QopMax, aJanTUPOBAHHBIX K OTPAHMYEHHSIM HX 370POBbSI M BOCIPUSATHA
uHpOpMaLUu:

JUst UL ¢ HapyIIeHUSIMH 3PEHUS
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— B IIeYaTHOUW popMe yBETUICHHBIM MIPUPTOM,

— B (popMe 2IIEKTPOHHOTO TOKYMEHTA.

JLi1st JIU1 ¢ HApYIICHUSIMH CITyXa:

— B mieyaTHoM hopme,

— B (popMe 3IIEKTPOHHOTO TIOKYMEHTA.

Jist 111 ¢ HapyIICHUSIMHA OTIOPHO-JIBUTATEIILHOTO armapara:

— B IIeYaTHOM ¢opme,

— B (popMe 2IIEKTPOHHOTO TOKYMEHTA.

JlaHHBII TepeYeHb MOXET OBbITh KOHKPETH3MPOBAH B 3aBUCHMOCTH OT KOHTHHICHTA
oOyyarouuxcsi.

5. Ilepevyennb y4eOHOI JIuTEpaTypbl, HHPOPMALMOHHBIX PeCypCOB M TeXHOJIOTHii

5.1 YueOnas iuTeparypa

1. Tpudonos K.M. ®usuko-xuMuyeckue mporecchl B TexHochepe: y4eOHUK AJis
cryaentoB By30B / K. W. Tpudonos, B. A. Jlesucuinos. - M.: UHOPA-M: ®OPYM , 2007. - 239
c.

2. MareMaTHueCKOe MOJICITHPOBAHNE HKOJIOTUYECKUX IPOILECCOB PACIIPOCTPAHEHUS
3arps3HSAIONIMX BEIIECTB: yuyeOHOe mocoOue i cryaeHToB By3oB / B. A. baGemko, A. B.
[TaBnoBa, O. M. ba6emko, O. B. EBnokumoBa; M-Bo oOpa3oBanust 1 Hayku Poc. @enepanuuy;
Ky6anckuii roc. yu-1. - Kpacnonap: [Ky6anckuii rocygapctBennsiii yauepcutet], 2009. - 138
c.

3. I'ymepoB, A.M. MaremaTHueCKO€ MOJCIMPOBAHNE XHMHUKO-TEXHOJOTHYCCKIX
poreccoB [DneKTpoHHBIN pecype]: yueb. mocodue / A.M. I'ymepoB. — DJIEKTpOH. AaH. —
Cankr-IlerepOypr: Jlanp, 2014. — 176 c. — Pexxum noctyna: https://e.lanbook.com/book/41014

4, benos IL.I. CuctemHbI aHamM3 W MOJCIMPOBAHHE OMACHBIX TIPOIIECCOB B
texHocgepe [Tekct] : yueOHoe mocobue ans cryaeHToB By3oB / I1. I'. benos. - M. : Akagemus,
2003. - 506 c.

S. MemOpanbl 1 MeMOpaHHbIe TEXHOJIOTHH, o1 pell. A.b. SIpocnaBuesa, — M.: Hayka,
2013. - 612 c.
6. V3nenoBa A.M., Kosanenko A.B., VYprenoB M.X. Maremaruueckoe

MoOJIeJIMpOBaHNE MEeMOpaHHBIX IpoleccoB ¢ ucrnosb3oBanueM Comsol Multiphysics: Yuebnoe
nocobue. — Kapauaesck: KUI'Y, 2012. — 182 c.

1. KoBanenko, A.B. Maremaruyeckoe MoJeIUpOBaHUE (PUIUKO-XMMHUYECKUX
nporeccoB B cpeae Comsol Multiphysics 5.2 [DnexTpoHHBIN pecypc] : yueOHoe mocobue / A.B.
KoBanenko, A.M. Y3nenoa, M.X. Yprenos, B.B. Hukonenko. — Dnektpon. nan. — CaHKT-

[TerepOypr : Jlanp, 2017. — 228 c. — Pexum noctymna: https://e.lanbook.com/book/93695.

5.2. llepuoanueckasi JuTepaTypa

XKypnan “Green Chemistry”

Kypnan «H)eHepHas SKOIOTU».

[Tpupona. ObmiecTBO. YenoBex.

DKOJIOTMYECKUI BECTHHUK Hay4yHbIX IeHTpoB UOC.
DKOJIOTMYECKOE IIPABO.

orwdPE

5.3. UHTepHeT-pecypcbl, B TOM 4YHCJe COBpeMeHHbIe Npo(eccHOHABLHBIE 0a3bl
JAHHBIX U I/IH(l)OpMalll/IOHHble CIIPaBOYHLIC CHCTEMbI

J1eKTPOHHO-0u0IM0oTeuHbIe cucTeMbl (IBC):

6. DBC «FOPAMT» https://urait.ru/

7. DBC «YHUBEPCUTETCKAS BUBJIMOTEKA OHJIAMH» www.biblioclub.ru

8. DBC «BOOK.ru» https://www.book.ru
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9. OBC «ZNANIUM.COM» www.znanium.com
10. OBC «JIAHDb» https://e.lanbook.com

IIpodeccnonanbHbie 6a3bl JTAHHBIX:

SouscwhE

Web of Science (WoS) http://webofscience.com/

Scopus http://www.scopus.com/

ScienceDirect www.sciencedirect.com

Kypnansr uzgarenscrea Wiley https://onlinelibrary.wiley.com/

Hayunast anexkrponnas oudauorexa (HOB) http://www.elibrary.ru/
ITomHOTEKCTOBEIE APXUBHI BEAYIIUX 3allaAHbIX HAYYHBIX )XYPHaJIOB HAa Poccuiickoit

wiatdopme HayuHbIX )KypHamoB HOMKOH http://archive.neicon.ru

7.

HanuonanpHass snekTpoHHass OuOmmoreka (JIOCTynm K DJIEKTPOHHON OMOIHMOTEKe

nuccepraiuii Poccuiickoit rocynapcrsennoii oubnmuorexu (PI'B) https://rusneb.ru/

8.
9.

[Tpe3unentckas oudnmoreka um. b.H. Enbumna https://www.prlib.ru/
OnexrponHas kouieknus Okcdopackoro Poccuiickoro ®@onma

https://ebookcentral.proguest.com/lib/kubanstate/home.action

10.
11.
12.

Springer Journals https://link.springer.com/
Nature Journals https://www.nature.com/siteindex/index.html
Springer Nature Protocols and Methods

https://experiments.springernature.com/sources/springer-protocols

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

20.

21.

22.

23.
24,

25.
26.
27.
28.

29.

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

zbMath https://zbmath.org/

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

Springer eBooks: https://link.springer.com/

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

YuuBepcuterckas nHpopmarronnas cucrema POCCHUS http://uisrussia.msu.ru

basa OTKpBITBIX [JaHHbIX MHUHHCTEpCTBA Tpyla W COLUANBHOW 3ammTel PD
https://rosmintrud.ru/opendata

baza nanHbIX MpodeccnoHalbHBIX CTaHIAPTOB MMHMCTEpPCTBA TpyJa U COLMAIbHON

3aIUATHI PO http://profstandart.rosmintrud.ru/obshchiy-informatsionnyy-
blok/natsionalnyy-reestr-professionalnykh-standartov/
Bbasrnr JaHHBIX MunucrepcTBa IKOHOMHYECKOT'O pa3BUTHSA PO

http://www.economy.gov.ru

OdunmansHbiil caiiT PenepaabHOro areHTCTBA MO0 TEXHUUECKOMY PEryJIHpPOBAHUIO U
metpostoruu http://protect.gost.ru/

Ennnas 6a3a rocros P® - http://gostexpert.ru/

Pecypcet mo tepmoamnamuke (Martindale's calculators chemisty on-line center) -
http://www.martindalecenter.com/Calculators3B.html

Nudopmanmonno-npaBoBast cucrema «[apant» [DnexTtpoHHbI pecypc] — Pexum
nocryna: http://garant.ru/

DnekTpoHHO-0MOMoTeuHast cucrema «KoHcynbTanT cryaentay Www.studmedlib.ru
[Mopran oTkpeITEIX TaHHBIX Poccuiickoit @eneparuu https://data.gov.ru

baza nansbix Bceepoccuiickoro MHCTUTYTa HAaydyHOM M TEXHUYECKOW HH(pOpMaiuu
(BUHUTU) PAH http://www2.viniti.ru/

Ba3bl naHHBIX B cepe HHTEIUIEKTyalbHONH COOCTBEHHOCTH, BKJIIOYasi MATEHTHBIE 0a3bl
JaHHBIX WWW.rusnano.com

NHpopmManoHHbIE CIPABOYHbIEC CHCTEMBbI:

1.

Koncynprant Ilmtoc - cnpaBoyHast mpaBoBasi cucteMa (IOCTYI 10 JIOKAIBHOW CeTH C

KOMITHIOTEPOB OMOTMOTEKH )

Pecypcol cB0OOIHOTO 10CTYyNA:
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AMepuKaHCKas maTeHTHas 0a3a JaHHbIX hitp://www.uspto.gov/patft/
[MonHbIe TEKCThI KaHAACKKUX nuccepramid http://www.nlc-bnc.ca/thesescanada/
Ku6epJlenunka (http://cyberleninka.ru/);

4. MMHHUCTEpPCTBO HayKHU U BbIcIIero oopaszoBanus Poccuiickoit @enepanun
https://www.minobrnauki.gov.ru/;

5. ®depaepanbHbiii mopTan "Poccuiickoe obpasosanue" http://www.edu.ru/;

6. Hudopmanmnonnas cucrema "EauHoe OKHO J0CTyIa K 00pa3oBaTeIbHBIM pecypcam’
http://window.edu.ru/;

7. EnwuHas kosuteknus nudpoBsIx 00pa3oBaTelbHBIX pecypcos http://school-
collection.edu.ru/ .

8. @enepaibHbIil IEHTP UHPOPMALIMOHHO-00PA30BATEILHBIX PECYPCOB
(http://fcior.edu.ru/);

9. IlIpoekrt ['ocynapcTBEHHOTO HHCTUTYTa pyccKoro sizbika uMeHu A.C. [lymknna
"O0pa3oBanue Ha pycckoM" https://pushkininstitute.ru/;

10. CnpaBouHo-uH(popMaIMoHHbIH mopran "Pycckuit s3b1k" http://gramota.ru/;

11. Cnyx0a TeMaTH4eCKUX TOJIKOBBIX ciioBapei http://www.glossary.ru/;

12. CnoBapu u sHIMKIoneaun http://dic.academic.ru/;

13. O6pa3oBatenbHblil moptan "Yueda" http://www.ucheba.com/;

14. 3axonompoekt "O6 obpazoBanuu B Poccuiickoit ®enepaunu". Bompocsl 1 OTBETHI
http://xn--273--84d1f.xn--plai/voprosy_i_otvety

wn e

CoOcTBeHHBIE 3JIEKTPOHHBbIE 00pa3oBaTe/ibHbIe H HH(POPMaIHOHHBIE pecypchl

KyoI'Y:

1. Cpena MoayibpHOrO AMHAMUYEcKoro ooydenus http://moodle.kubsu.ru

2. ba3a yueOHbIX IU1aHOB, yUeOHO-METOIMYECKUX KOMIUIEKCOB, ITyOIMKaMNA U
koHpepentmii http://mschool.kubsu.ru/

3. bubanoreka nHpopMaIOHHBIX pecypcoB Kadeapbl HHHOPMAIIHOHHBIX
o0pazoBarenbHbIX TeXHOMOTH hitp://mschool.kubsu.ru;

4. DnexTpoHHBIN apxuB qokymeHTOB KyoI'Y _http://docspace.kubsu.ru/

5. DOnexkTpoHHBIE OOpa3oBaTeiabHBIE pecypchl Kadeapbl MHPOPMAILMOHHBIX CUCTEM H
TexHosoruil B oopazoBanuu Ky6I'Y u nayuno-meroauueckoro xxypsana "LLIKOJIBHBIE I'OIbI"
http://icdau.kubsu.ru/

6. MeTonnueckue ykasaHus 1Jis1 00y4aroluxcs M0 0CBOCHHUIO TN CUMIIJIMHBI (MOYJIs1)

VYcnemHoe OCBOGHHME AMCLUIUIMHBI IPEANOJIAaraéT akTUBHOE, TBOPUYECKOE YydacTHE
CTYyJI€HTa IyTeM IJIAHOMEPHOM, TOBCETHEBHOM pabOTHI.

OO01re peKoMeHIaIuu

N3yuenne AUCIUIUIMHBI CIETyeT HAUUHATH ¢ TPOPaObOTKH pabodeil mporpaMmsbl, 0coboe
BHHUMAaHUe, yAelss LelsIM U 3aJ1a4aM, CTPYKTYpEe U COJAEPKaHUIO Kypca.

Pabora ¢ KOHCIIEKTOM JIEKIHA.

[IpocMoTpuTE KOHCIEKT Cpa3y IOCI]E 3aHATUN, OTMETHTE MaTepuall KOHCIIEKTa JIEKLUH,
KOTOPBI BBI3BIBACT 3aTPyJHEHMsS Ui NOHMMaHusA. llomblTaliTech HaWTH OTBETHI Ha
3aTpyIHUTENBHBIE BOIIPOCHI, HCIIOJIb3Ysl PEKOMEHIyEMYI0 IUuTepaTypy. Eciiu camocTosiTensHO He
yaanoch pa3zodpaThcsi B MaTepuane, chopMyIHpyiTe BOIMPOCH U OOpaTUTECh 3a MOMOIIbIO K
IPEnoJIaBaTel0 Ha KOHCYJIbTAllUU WIN Onvkaifiei ekuuu. PerynspHo oTBoauTe Bpems A
MOBTOPEHMSI TPOMJIEHHOr0 Marepuala, IpPOBEpPssl CBOM 3HAHUSA, YMEHHS W HaBBIKM 110
KOHTPOJIbHBIM BOIIPOCAM.

Jlexuuu SIBISIOTCSI OJTHUM M3 OCHOBHBIX METOJ0B OOy4YEHHS MO JUCUUIUIMHE, KOTOpPbIE
JOJKHBI pelIaTh CIEAYIOLUE 3a0a4u:

—  H3JIOKUTHb BOXHEHIIUN MaTEpHUaJl IPOrPaMMBbI Kypca, OCBEILAIOIINI OCHOBHBIE MOMEHTBHI;
— Pa3BUTh y CTYJIEHTOB MOTPEOHOCTH K CAMOCTOSITENILHOM paboTe Hal y4eOHOW U HAydHOM
JIUTEPATypOil.
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C uenbio KOHTPOJIS U IOJTOTOBKU CTYJEHTOB K U3YYEHHIO HOBOM TeMbl BHAUAJIE KaXkI0T0
3aHATHUS TPENoJIaBaTeIeM MPOBOAUTCS WHANBUYAIbHBIN MU (POHTAIBHBIN YCTHBIN OMPOC IO
BBIMIOJTHEHHBIM 33aJJaHUSIM TIpeablayieil TeMbl. KpuTepuu oLieHKH: — MPaBUIBLHOCTh OTBETA IO
COJICpKAHUIO 3aJaHNs (YUUTHIBACTCS KOJMYECTBO U XapaKTep OIMOOK MPU OTBETE);

— MOJIHOTA U TITyOuHAa OTBeTa (YYUTHIBAETCS KOJUYECTBO YCBOCHHBIX (PaKTOB, MOHITUN U
T.IL);

— CO3HATEJIBHOCTh OTBETA (YUYUTHIBAETCS TOHMMAHUE U3JIaraéMoro Marepuaa);

— JIOTHMKAa W3JOXKEeHHA Mmarepuana (YyUUTHIBACTCS YMEHHE CTPOUTH IEJIOCTHBIMH,
nocJe0BaTeNbHbINA paccka3, IPaMOTHO IOJIb30BAThCA CIIEHUATbHON TEPMUHOJIOTHEN);

— PaLMOHAJIBHOCTh HCIIOJIb30BAaHHBIX TPUEMOB M CIIOCOOOB PpEIIEHUS IMOCTABICHHON
yueOHOM 3amayn (y4MTHIBACTCSl YMEHHE MCIOJb30BaTh Haubojee MPOrpecCUBHBIE H
3¢ (dheKTUBHBIE CIOCOOBI TOCTHKEHUS 1IN );

— CBOEBPEMEHHOCTb M AS()(PEKTUBHOCTH HCIOJIB30BAHUSA HAMVISIHBIX MOCOOMH H
TEXHUYECKUX CPEICTB MpH OTBeTe (YUYUTHIBACTCS TPAMOTHO M C TIOJIB30H IPUMEHSThH
HaTJISJHOCTh U IEMOHCTPAIIMOHHBIH OMBIT IPH YCTHOM OTBETE);

— UCIOJIb30BAaHUE JOTOIHUTEIBHOTO MaTepuraia (00s3aTelIbHOE YCIOBUE);

— palMOHANIBHOCTH MCMHOJIB30BAaHUSI BPEMEHH, OTBEIACHHOIO Ha 3a/aHue (He oqo0psercs
3aTSHYTOCTH BBHIMIOJIHEHUS 33/IaHUS, YCTHOTO OTBETa BO BPEMEHH, C YYETOM HHIMBUAYAIBHBIX
0COOCHHOCTEH CTYICHTOB).

Pa3zBepHyTBIli OTBET CTylIEHTa JIOJDKEH IPEACTaBIATh COOOH CBSI3aHHOE, JIOTHYECKU
MoclieI0BaTebHOE COOOIICHHE Ha 3a/laHHyI0 TeMy, IOKa3blBaTh €ro yMEHHE MPUMEHSThH
OTIpeieJIeHNs, IPaBIJIa B KOHKPETHBIX CITydasX.

MeTtoauyeckue peKOMeHJAIUM [Jisl TNMOATOTOBKH K KOHTPOJbHBIM padoTamM u

HANHCAHUS KOHTPOJIbHBIX PadoT.

[Ipy moAroTroBKe K KOHTPOJIbHOH pPabOoTe M HTOrOBOMY TECTUPOBAHUIO HEOOXOAMMO
BHUMATEJIBHO TPOYUTATh COCTABJICHHBIC paHEe KOHCIEKTHI JIEKIHH, TMPOCMOTPETH MOPSIOK
BBINOJIHEHUS JTaOOPAaTOPHBIX PabOT M OCHOBHBIE IOJyYE€HHBIE B XOJ€ JIAOOPATOPHBIX paldoT
BBIBOIBI. OTBETUTh HA KOHTPOJBHBIE BOMPOCH. CBEPUTH CIUCOK BOMPOCOB C HMEIOIICHCS
uHpopmanueil. Hexoctaromyro uHPOpManuio HEOOXOOUMO HaMTH B yuyeOHHKax (yueOHBIX
OCOOMSIX) WX B JPYTUX UCTOYHUKAX MH(POpPMAIUU.

KonTtponbHas paboTa npoBOAUTCS B MUCbMEHHOM (Gopme.

KonTponbHble paboThl OOBIYHO COJEPKAT HECKOIBKO BOMPOCOB W HMMEIOT HECKOJIBKO
BapuaHToB. CTyneHT auOO caM BBIOMpaeT OAMH U3 TNPEAJIOKEHHBIX BapHUaHTOB, JHOO
MPEeIo/IaBaTelNb 3aKPETUIIET 32 KaXKIBIM CTYICHTOM OIpEICIICHHBI BapUaHT.

MeTtoanyeckue peKOMeHAAIMH A NOATOTOBKH K ObICTPOMY NHCbMEHHOMY ONPOCY
«OJUI-0MPOCY» U NMPOBedeHUsI OBICTPOro MUCHLMEHHOI0 ONPOCca «OJIUI-0MPOCay

BhIcTpBIit THCBMEHHBIN ONPOC «OIMII-OMPOCY CIIOCOOCTBYET PA3BUTHUIO MBICIUTENHEHOTO
nporiecca, pa3BUTHIO CIOCOOHOCTH K CHCTEMHOMY MBIIIUICHUIO M aHAITU3Y, a TAKXKE 3aKPETUICHUIO
3HaHUH y BCEX CTYJIEHTOB OJTHOBPEMEHHO.

[Tpu moATroTOBKE K «OJIHI-OITPOCY» MPEIoIaBaTelb JODKEH 3apaHee IMPUTOTOBUTH CITHCOK
CTYZICHTOB U HalMCcaTh caMble BaXKHbIE, HO IPU ATOM Y3KHE U JIOTHYECKU CBSI3aHHBIE BOIIPOCHI IO
COOTBETCTBYIOILIEH TEME.

Kaxnomy cTyaeHTy BblAaeTcsi CBOM COOCTBEHHBIH, Y3KO C(OpPMYIMPOBAHHBIM BOIPOC.
OTBeT MOKEH OBITh YETKHMM U KpPaTKUM, COJEpPXAIlUM BCE OCHOBHBIE XapaKTEPUCTUKU
OTIHCBHIBAEMOTO TIOHSATHS.

MeToanyeckue peKOMeHIalHH [1JIsl IPOBeIeHHUsI 3a4eTa

CryneHTtbl 00s3aHBI ClIaTh 3a4eT B COOTBETCTBUHU C pACIUCAHUEM M yYEOHBIM IJIAHOM.
3ayer MO JWCHWIUIMHE TIpECleAyeT IeNb OIECHUTh paboTy CTyAEHTa 3a Kypc, MOJIydeHHe
TEOPETUYECKUX 3HAHUH, UX MPOYHOCTh, PA3BUTHE TBOPUECKOTO MBIIUICHHS, MPUOOPETCHHE
HABBIKOB CaMOCTOSITEIbHON pabOThl, YMEHHUE MPUMEHSATH MOJIY4YCHHbIC 3HAHUS ISl pPelieHUus
NPaKTUYECKHX 3a/1a4.
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@dopma TmpoBeleHUs 3adeTa: YCTHO WM IUCHbMEHHO YCTAaHABIMBACTCS pEIICHUEM
kadeapsl. Pe3ynprar caaun 3aueta 3aHOCUTHCS MPETIOAABATENIEM B SK3aMEHAIIMOHHYIO BEJOMOCTh
Y 324ETHYIO KHIKKY.

B ocBoenun AMCHUIUIMHBI MHBATUIAMU U JUIAMU C OIPAHUYEHHBIMU BO3MOXKHOCTSIMHU
37I0POBbSI OOJIBIIIOE 3HAUYCHHE HMMECT HHIMBHIyalbHas ydeOHas paboTa (KOHCYJIbTAllUU) —
JIOTIOJIHUTEILHOE PA3bsICHEHUE yUeOHOr0 MaTepuara.

WunuBuayanbHble KOHCYJIBTAlMM IO TMPEAMETY SBISIOTCS BaXXHBIM  (DakTOpoM,
CIIOCOOCTBYIOIUM HHJIMBUYaTU3ald O0yUEHUS U YCTAHOBJICHHUIO BOCITUTATEILHOTO KOHTAKTa
MEXJy MpernojaBaTeieM W OO0y4arolMMCs HWHBIWIOM WJIM JIUIOM C OrPaHUYCHHBIMU
BO3MO>KHOCTSIMU 3/10POBBSI.

JlabopaTopHasi paGoTa BBIIIOJIHSETCS CTYJCHTOM B COCTaBE IPYIIIbI, MOATPYIIILI WK
WHIUBUIyalbHO. Bce BBIUMCIEHUS JKelaTeabHO MPOBOAUTH BO Bpems 3aHsaTus. [lpu
HEJOCTATOYHOM KOJMYECTBE BPEMEHU UX MOKHO BBITMOIHATH B YAaChl CAMOCTOSITENIbHOM pabOTHI €
00s13aTeIbHBIM MPECTABICHUEM PE3YJIbTATOB IMPETO0/IaBaTeII0 Ha MOCIEIYIOMNX 3aHATUAX HIIN
KOHCYJbTaIHIX.

Odopmiienre paboT JOHKHO MPOBOIUTHCS MOCIIE OKOHYaHHS paboThl B ayautopuun. s
MOJTOTOBKU K 3alllUTE OTYETa CIeAyeT MPOaHATU3UPOBATh PE3yNbTaThl, 000OIIUTE PE3yIbTaThI
MCCJIEI0BaHM B BUIE BHIBOJIOB 10 paboTe, MOArOTOBUTH OTBETHI Ha BOMPOCHI. [locie 3aBepiieHus
BBITIOJTHEHUS TAOOPATOPHBIX PabOT MPOU3BOAUTCS UX 3AIUTA.

7. MaTrepuaibHO-TEXHUYECKOe o0ecreYeHne 1o JUCHUIInHe (MOAYII0)

HaumeHnoBaHue crienmagbHbIX
HOMEILEHN

OcCHAaIIEHHOCTD CITELUAIbHBIX
NOMeIIeHU I

[lepeueHb TMIIEH3MOHHOTO
MIPOrPaMMHOT0 00eCTIeUeHHs

VYueOHble ayJJUTOPHU JUIsSt
MPOBE/ICHUSI 3aHSTHI JIEKIIMOHHOTO
THIA

Meoberb: yuebHas MeOenb
TexHUYECKHE CPEICTBA O0YUEHHUS:
9KpaH, IPOEKTOP, KOMITBIOTED

Microsoft Windows
Microsoft Office Professional
Plus

(ayn. 10la, r. Kpacuomap, yi1. COMSOL Multiphysics
CraBpomnonbckas, 149)
VYuebOHbie ayJIUTOPHU st | Mebens: yueOHast Mebeb Microsoft Windows
MPOBE/ICHUsI Ta00PATOPHBIX PaboT. | TexHUuecKkue cpencTBa O0yUeHHUS: Microsoft Office Professional
(ayn. 10la, r. KpacHomap, yi. | 9KpaH, IPOEKTOP, KOMIIbIOTED Plus
Craspomnosbckasi, 149) O0opyoBaHKE: MEJIOBas OCKA COMSOL Multiphysics

Jns  camocTosTeNnbHOW — paboThl  OOYyYarOLIUXCS  HPEAYCMOTPEHBI  MOMELICHHUS,

YKOMILJICKTOBAHHBIC CHCHHaJIHSI/IPOBaHHOfI MC6€J’II>IO, OCHaAIlICHHBIC KOMHBIOTGpHOfI TEXHHUKOM C
BO3MOXXHOCTBIO INOAKIIOYCHHA K CCTH «I/IHTepHCT» u obOecrieueHuEM A0CTYyIIa B BJICKTPOHHYIO

WH()OPMaAIMOHHO-00PA30BATENHHYIO CPEly YHUBEPCHUTETA.

HanMmeHoBanue moMenieHu it
CaMOCTOSTEIIFHOU pabOTHI

OcCHAaIIEHHOCTD ITOMENIECHUI IS
CaMOCTOSTEIFHON paObOTHI

HepequL JIMIOCH3MOHHOI'O
MnporpaMMHOTO obecrneueHus

3an HayuHoli OnbmmoTexn)

o0yyJaromuxcst o0yyarommxcst
[Momemenune it camocTosTeNnbHOW | Mebenb: yueOHas mebenb WinSvrDCCore ALNG
paboThl o0yyaromuxcs (duTaabHbii | KoMruiekt cnenuanusuposannoi | LICSAPK MVL 2Lic CorelLic

Me0OeTH: KOMIBIOTEPHBIE CTOJIBI
O6opynoBaHue: KOMIBIOTEPHAS] TEXHUKA
C TOIKIIOUYEeHHEM K HH(OPMAIMOHHO-
KOMMYHUKAIMOHHOH cetu «IHTepHEeT» U
JOCTYTIOM B JIIEKTPOHHYTO
HH(OPMALMOHHO-00pa30BaTEIbHY IO
cpeny 0Opa3oBaTENbHOW OpraHHU3alMy,
BeO-KaMmepbl, KOMMYHHUKAIIMOHHOE
o0opyoBaHue, o0ecrieunBaroIee
JOCTYIl K CETH HHTEpPHEeT (MPOBOAHOE
COe/IMHEHHE u GecnipoBotHOE
coenuaenue 1o rexnojaorud Wi-Fi)

EES

Microsoft Office Professional
Plus

KoncynbranTlintoc
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ITomenienue ans caMOCTOSITENBHON
pabotsl oOyuaromuxcs (ayxn. 329c,
401c, T. Kpacnonap, YL
CraBpomnonbckas, 149)

Meb6enb: yueOHast MeOeb

Kommekr CIeIHANTN3HPOBAHHOM
Me6emH: KOMIBIOTEPHBIe CTObI
OOopyznoBaHue: KOMIBIOTEPHAS TEXHUKA
¢ TOIKIYCHHEM K HH()OPMAIMOHHO-
KOMMYHHKAIIMOHHOW ceTr «HTepHeT» U
JIOCTYIIOM B JJIEKTPOHHYIO
HHPOPMAMOHHO-00Pa30BaTEIFHYIO
cpeny o0Opa3oBaTeNIbHOW OpraHHW3aluM,
BeO-KaMepbl, KOMMYHHKaIlHOHHOE
obopynoBaHue, obecrieunBaromniee
JIOCTYIl K CETH HHTEpHEeT (IPOBOAHOE
COeMHEHUE u OecrpoBoiHOE
coenuHenue o Texuogorun Wi-Fi)

Microsoft Office Professional
Plus

Microsoft Windows
Crenuann3upoBaHHOE
IporpaMMHOe  o0ecrieyeHne
cepun «9KOJIOI'» (YIIP3A
«3KOJIOI'», IIIB-OKOJIOT,
MHBEHTAPU3AILINS,
MATHUCTPAJIb-TOPO/],
ATII-DKOJIOT, HJIC-
BKOJIOT)

Fenix Server Academy
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