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1 Hesu u 3agaun U3y4eHusi AUCUUIJIMHBI (MOTYJIs1)

1.1 llean ocBOeHUSA THCIUILIHHDI
Ilenpto ocBOeHMS IUCHUILTMHBI "MukpoOHas Ouol’HepreTuka" sBiIseTcs (GOpMUpPOBAHUE Y
CTY/ICHTOB KOMIIETEHIIMH B MPOU3BOJCTBEHHOW NEATEIbHOCTH M 3HAHWUM, HAMPABICHHBIX Ha
pacuIMpeHre TPEACTAaBICHWH O 3HA4YeHWH (YHKIMOHUPOBAHUS MHUKPOOHUOIOTHYECKUX
COOOINECTB, 3aKOHOMEPHOCTAX JKM3HEACATEIHbHOCTH MHKPOOPTaHU3MOB, OHOXUMHUYECKUX,
MOJIEKYJIIPHBIX M TEHETUYECKHX OCHOBAX MPOUCXOMSAIINX B UX COOOIIECTBAX IPOIECCOB U MX
CBSI3U C YCIIOBUSIMH CPEJIBI.

1.2 3agauu AUCHUIIMHBI
3amau OCBOCHHMSI TUCHUIUIUHBI — CHOPMUPOBATH Y CTYACHTOB:
- 0a30BO€ MBIIIUIEHUE, 0OECIEUNBAIONIEe MPEJICTABICHUS O POJM NMPHUPOTHOW MHUKPOOHOTHI B
KPYroBOpPOTE BEUIECTB, SHEPTeTUUECKUX MPUHIIUIIAX OPraHU3alUui MUKPOOHBIX COOOIIECTB;
- CIOCOOHOCTh TOHMMATh 3HAUYEHUE OMOPa3HOOOpaszus Uil YCTOWYMBOCTH Ouochepsl H
MPAKTUYECKOT0 MPUMEHEHN MUKPOOPTaHU3MOB;
- CIIOCOOHOCTh  HCIOJIb30BaTh  METOABI  HAOJIOAEHUS, OINUCAHWA, UIACHTU(DUKAIIH,
KJaccu(uKanuu, KyJbTHBUPOBAHUS OMOJOTHYECKUX O0OBEKTOB.

1.3 MecTo nucuunjnHbl (MOAYJsl) B CTPYKTYpe 00pa3oBaTe/ibHOI MPOrpaMmmMbl

Hucuummuaa «MukpoOHass OMOIHEpPreTuKa» OTHOCHTCS K YacTH, (QOpMUpPYEMOid
y4acTHUKaMH O0pa3oBaTedbHBIX OTHOmEeHWH bnoka 1 "ducrumamael (Momyiu)" y4deOHOTO
TUTaHa.

Kypc "MukpoOHas OnosHepreTuka" BAKCH TUTSt CTYJICHTOB-OHOJIOTOB,
CHEIUAM3UPYIONIUXCS B 007acTU OMOTEXHOJIIOTUHM M JKOJOTHYECKOW MHKpoOmomoruu. s
YCBOGHHUSI Kypca CTYIEHTYy HEOOXOJAMMO OpPHEHTHUPOBAThCS B  MpolOiieMax  OOIIeH
MHUKPOOHOJIOTHH, OMOXUMUH, bu3HoIOTMM  MHUKPOOPTaHHU3MOB. Nwmets HaBBIKH
CaMOCTOSITENILHON pabOThI ¢ TUTEPATYPOid, BKIIIOUAsI TIEPUOAMUECKYIO0 HAYUYHYIO JINTEPATYpPy MO
OMOTEXHOJOTHH, U HaBBIKM PAabOTHI C AJIEKTPOHHBIMU cpeicTBamMu HHpopmanuu. M3ydenuto
TUCIUIUIMHEL  "MukpoOHass OWOdHEpPreTuka» TMPEAMIeCTBYIOT TaKue JUCIUIUIMHBI, Kak
"T'enetnyeckass umxeHepus Oaxrepuit”, "Xumusa", “duszuka”, "MaremaTH4ecKue METOIBI B
O6uonoruun", "buoxumus ¢ ocHoBaMH MoJieKyJspHOW Ouonorun", "I'enetnka u cenekuus”,
"MuUKpoOHOJIOTHSI ¢ OCHOBAaMH BHUPYCOJIOTMM W OWOTEXHOJOrHMu". Marepuanbl IUCIHUILUIMHBI
UCTIIONB3YIOTCS ~ CTyJIGHTaMH B HAay4yHOW  paboTe TpH  TOATOTOBKE  BBHIMYCKHOMN
KBaJIM(UKALIMOHHOM pabOoThl, a TaKkKe B XOJ€ MOJYYSHUs 3HAHUN BO BTOPOI CTYNEHH BBICIIETO
oOpa3oBaHus (Marucrparype), KpailHe BaKHBI B OCYIIECTBICHUU MPAKTUYCCKOW AESITETLHOCTU
OakanaBpa OMOJIOTHH.

1.4 IlepevyeHb MIaAHMpPYeMbIX Pe3y/JbTATOB OOyYEeHHUS MO JUCUMILIMHE (MOIYJIO),
COOTHECEHHBIX C IVIAHUPYEMbIMH Pe3yJIbTATAMHU 0CBOEHHs 00pa30BaTeIbHOM MPOrpaMMbl

N3yuenne naHHOW ydeOHOW AWCHUIUIMHBI HampaBieHO Ha (OPMHPOBAHHE Y
00yYJaIOMUXCsl CISAYIONTUX KOMITETEHITHIA:

KO,H W HAMMCHOBAHUC I/IHZ[I/IKaTOpa* PeSyHLTaTI)I 06yqu1/15{ 0o AUCLUIIIINHE

IIK-3 Cnoco0GeH OpHEHTHPOBATHCS B OCHOBHBIX MOHSATHUSX M TEOPHSIX OHMOJIOTHH, OMOJOTHMYCCKHX 3aKOHAX U
3aKOHOMEPHOCTAX PAa3BUTHSA OPraHWYECKOTO MHpa, M WCIONB30BaTh 3TH 3HAHUSA B MPO(eCCHOHATHHON
JIeSITETIbHOCTH, JIAOOPATOPHBIX MCCISIOBAHMAX M PEATH3AINN HAYIHBIX POEKTOB.

HIIK-3.1. Bnageet hbyHmaMeHTaIbHBIMU 3Haer (hyHIaMeHTanbHbIE TTOHSITHS MHUKpPOOHOH

HOHATUSMH U TEOPETHYCCKUMH 3HAHUSMH OHMOIHEePreTHKU

OUOJIOIMHU U SKOJIOTHH; YMeeT NpUMEHSITh TEOPETHISCKUMH 3HAHUSIMH MHUKPOOHOU
OMOPHEPTETUKH

BrageeT mNpakTHYeCKMMH HaBBIKAMH WX pealu3alid B
OMOJIOTHH U DKOJIOTUH;

HWIIK-3.2. Bnageet coBpeMEHHBIMH 3HaeT COBpEMEHHBbIC TPEICTABICHHS O 3aKOHOMEPHOCTIX
MPE/ICTABICHUSIMU O 3aKOHOMEPHOCTSIX pa3BHUTHsI OPraHUYECKOT0 MHPA
Pa3BUTHS OPraHUYECKOTO MHPA; YMeer npuMeHsITh UX JJIsl TPAKTOBAHHS OMOIHEPTeTHIECKUX

IPO1IECCOB




KO,H 1 HAMMCHOBAHUC I/IHZ[I/IKaTOpa* PeSyHLTaTI)I 06yqu1/15{ 0o AUCLUIIIINHE

BnaueeT MPaKTUYCCKUMHN HAaBbIKaMU MPUMCHCHUS 3HAHHH B
MNpeaAMCTHO obactu

WIIK-3.3.  VYmMeer  uCrnonb30BaTh  3HaHME | 3HAET KaK FOTOBUTH Hay4HBIE MPOEKTHI O OHOJIOrMYECKOU
3aKOHOMEPHOCTEH OHOIOTHYECKUX MPOLECCOB M | DHEPIETHKE
ABJICHUH, IJIS1 OATOTOBKU HAYYHBIX TPOEKTOB U | YMeeT HCTIOJTB30BaTh 3HaHHE 3aKOHOMEPHOCTEN
HAay4HO-TEXHUYECKUX OTYETOB; OMOJIOrMIECKUX TIPOLIECCOB U ABICHUH
Bnageer MeTOOWKON IOATOTOBKM HAYYHO-TEXHHYECKUX
OTYETOB

PesynpraTel 00ydeHHs MO TUCLMIIIMHE JTOCTUTAIOTCS B paMKax OCYLIECTBICHHS BCEX
BUJOB KOHTaKTHOH U CaMOCTOSATENBbHOM paboThl 00ydaromMxcsi B COOTBETCTBUU C
YTBEPKJICHHBIM Y4E€OHBIM IJIAHOM.

Wuaukatopsl  JOCTHXKEHUS KOMIIETEHLUH  CUYUTAIOTCA  COPMHPOBAHHBIMU  TIpU
JOCTH>)KEHUH COOTBETCTBYIOIINX UM PE3yJIbTaTOB O0YUYECHHUS.

2. CTpyKTYypa U copepKaHue JUCHUILIHHBI

2.1 PacnipenesieHne TPyA0EMKOCTH JUCHHUILIMHBI 110 BHAaM pador

OO6mrast TpyI0EMKOCTh TUCIUIUIMHBI COCTaBisAeT 3 3adeTHhIX eauHuI] (108 dacoB), ux
pacrpeneneHue 1o BujiaM paboT MpeicTaBIeHO B TaluIe

Bunst pabot Bcero dopma
4acoB o0yyeHust
OYHas
6 cemectp
(gacsr)
KonrakTHasi padoTa, B TOM 4ucJe: 323 323
AyIuTOpHBIE 3aHATHS (BCero):
3aHATHA JEKIMOHHOIO THIA 14 14
J1a00paTOpHBIE 3aHSATHS 14 14
MPAKTUYCCKHUE 3aHITHS
CEMHUHAPCKHE 3aHATH
WMnas koHTakTHast padoTa:
Konrpoiss camocrositensHoit padbotsl (KCP) 4 4
[Ipomexytounas arrecraums (MKP) 0,3 0,3
CamocTosiTe1bHasi padoTa, B TOM YHCJIe: 40 40
Buinonnenue unousudyanshvix 3a0anutl (nooeomoska coodbujerutl, 5 5
npezenmayuii)
Peghepam/acce (noocomoska) 5 5
CamocmosmenvHoe uzyuenue pazoenos, camono02omosKka (npopabomra
U noemopeHue NeKYUOHHO2O0 MAmMepuana U Mmamepuand y4eOHUKo8 u 15 15
YUeOHbIX NOCoOull, NOO20MOBKA K 1AOOPAMOPHLIM U HPAKMUYECKUM
BAHAMUAM, KOJIOKSUYMAM U M.0.)
TloaroroBka K TEKyIeMy KOHTPOJIIO 15 15
KoHTpoJb: 35,7 35,7
IToaroToBKa K 3K3aMeHy 35,7 35,7
O0mas TpyA0eMKOCTh yac. 108 108
B TOM 4YHCJie KOHTAKTHasi padoTa 32,3 32,3
3a4. e]I 3 3

2.2 Copep:xanne TUCUMUIIJIMHBI
Pacrnipenenenrie BuI0B yueOHOM paOOThI M UX TPYIOEMKOCTH IO pa3/ieiaM JUCITUTUINHEI.
Pazgenbl (TeMbl) AUCIUTUTMHBI, U3y4aeMble B 6 ceMecTpe (ounas ¢hopma 0byyerus)

KommaecTBo gacos

AynuTtopHast Breayut

Ne HammenoBanwne pazaenos (Tem) Beero paora opHas
pabota

J | m3 | Jp CPC




1 Buonornyeckast dHepreTMKka — TEOPETUYECKHE OCHOBBI U 1 ) ) 7
NPUKJIA/IHBIC ACTIEKTHI
5 OHepreTnyeckuii  OOMEH  MpPOKapHoOT —  KJacCU(UKaLus, 13 4 5 7
' OMOXMMHUYECKHE U OMO(PHU3UIECKUE OCHOBBI
3 BuorornuBa — BuABI, cnocoObl noiydeHus. buosHeprernueckue 1 ) ) 7
) cHCTeMBI Ha ocHOBE (poToTpohoB
4 MUKpOOHbIE  TOIUIMBHBIE  3JIEMEHTHI —  OHOJIOTHYECKHE, 13 ) 4 7
) ¢dusnyecKre, XUMHUYECKHE OCHOBBI (PYHKIIMOHUPOBAHMSI.
5 [pakTryeckue TIPUIIOKCHHUS MHKPOOHBIX 1 ) ) 7
) OMO2JIEKTPOXUMHUYECKUX CHCTEM
6 Teopernueckue u npukiaansie paborst B KyoI'Y B oOnactu 9 > > 5
) MHUKpPOOHOW OMOIHEPTETHKH.
UTOI O no pazdenam Oucyuniumsl 68 14 14 40
KoHnTpoas camocTosrensHoM paboTsl (KCP) 4
ITpomexxyTounas arrectarst (MKP) 0,3
KoHTpoas 35,7
OO61mas TpyJ0€MKOCTh IO JUCITUILIHHE 108

[Tpumeuanue: JI — nexmuu, [13 — mpaktudeckue 3aHsaTus / cemuHapsl, JIP — maGoparopHbie
sanastusi, CPC — camocrositenbHas paboTa cTyieHTa

2.3 Conepxxanue pa3aesioB (TeM) IMCUMILTAHbBI
2.3.1 3ansATHS JEKIMOHHOI0 THIIA

Dopma TEeKy1LIEero

Ne | HammenoBaHue TeMbl Coneprxanue paszzena (TeMbl)
KOHTPOJIS
1. TepmoanHaMuyeckue OCHOBBI OMOIHEPreTHUECKHX MPOLIECCOB.|YCTHBIN Onpoc
Bronornyecku 1ocTynHbIE BUABI SHEPTUH B OKpYXKaloLlel cpene
U MOJCKYJSIpHBIC MEXaHW3MbI WX aKIEIINH U Mpeodpa3oBaHusl.
Bbuonoruueckas
sHepreTHKa _ |ProoHepreTrka Kak MEXIMCUMILIMHAPHAS OMOJIOTHYECKAs HayKa.
buosnepreruka Kak TEeXHUYECKas OTpaciib. Bunst
TEOPETHYECKHE OCHOBEI o
1 IPUKNQIHbIE ACTICKTHI BO300HOBIISIEMON JHEPTHUH, TPajMIMOHHbIE W TIEPCTIEKTHBHbIC
WUCTOYHHKHA  BO300OHOBISIEMOM  SHEpIHH, HX MECTO B
SHeprodagance KIFOYEBBIX SKOHOMHUK MHpa. OyHKIMOHUPYIOMINE
yCTaHOBKH Ha ocHoBe BUD.
2. Knaccudukanus >XMBBIX OPraHM3MOB C TOYKH 3pPEHUS CIOCOOO0B|YCTHBIN onpoc
NOJIyYEHHUs] DHEPrHM, HMCTOYHUKOB YIJIEPOAa U DJICKTPOHOB.
Ouneprerndeckuii oOMeH|MeraOoiaudyeckne — rpymmsl  HOpoKapuoT.  etepoTpodHbIi
HPOKAapHOT —|merabonn3m OakTepuid. MakpoIpriuueckue CoOeMHEHHUS.
Kiaccuukanus,
OMOXVMHYECKHE u|bpoxenns. ITK. Tunsl dochoprmmpoBanns. OKHCIUTEITHHO-
Ono(I3NUECKIEe OCHOBBI [BOCCTAHOBHTEIBHBIE PEAKINH. DJIEKTPOH-TPAHCIOPTHBIE MU
MPOKAPHOT. AT®-cunTasa. ABTOTpOGHBI  MeTaboIU3M
Oaxrepuid. Tumbl 1 0ocoOeHHOCTH OaKTepHaIbHOTO (POTOCHHTE3A.
3. ITonstue OmotormuBa. ChIpbe W OHWOJIOTHYECKHE areHTHI JUIsA|Y CTHBIM OMPOC
nmoiydeHuss OuortorumB. IlepBoe, BTOpoe, TpeThe MOKOICHHS
buorormmuBa —  Buwl |0moToruuB.  TBEpmoe OmororumBo. JKuakoe OHOTOILIMBO.
CHOCOOBI noiyuenus.|buoauzens, O6nostanon u ap. l'azoBoe Owmortomnuso. buoras,
Buosneprernueckue O6uoBosopos, W aAp. buoTomnmmMBO W BONpOC  YIIIEpOJIHOM
CHUCTEMbl Ha  OCHOBE|HEWTPAILHOCTH. ATpPOOMOLICHO3bl M YCTAHOBKU JUISl ITOJYYEHHS
¢dororpodon OMOTOILIIMB. buosHeprernyeckue CHCTEMBI Ha  OCHOBE
MHKpPOOPIraHU3MOB-(hOTOTPO(OB. DoTOOHOPEAKTOPEI.
®dotobuoBosbTanka. MckyccrBeHHbIH poTocHHTES.
4. buosnektpoxuMuyeckue  CHUCTEMBI (B2C) Ha  OCHOBe|YCTHBIH ompoc

MUKpPOOHBIE TOILIMBHBIL
DJIEMEHTHI
OMOJIOTHYECKHE,
¢usnueckue,
XUMHUYECKHE OCHOBBI
(YHKIIMOHUPOBAHMUSL.

MHKpPOOPTraHM3MOB. BHOTOIUIMBHBIE AJIEMEHTHI — ()EPMEHTHBIC U
MHUKpPOOHBIE. Buocencopsl. bruodusnueckue, OCHOBBI
(OYHKITMOHMPOBAHUS MUKPOOHBIX TOILTUBHBIX 3j1eMEeHTOB (MTD).
Onepreruka MTD. Kiaccupukanus ¢ TOYKH — 3pEHUS
KOHCTPYKIIMOHHBIX 0CcOoOeHHOCTEH, MPUMEHSEMBIX
MHUKPOOPTaHU3MOB, MEIUATOPOB AJICKTPOHHOTO IIEPEHOCa W Jp.
Buonorndeckue 0cOOCHHOCTH aHOJO(MMITBHBIX MUKPOOPTaHH3MOB.
MexaHu3Mbl TEpEHOCA DIICKTPOHOB. BaKTepHH-3IICKTPOTEHBI,
MHUKPOOHBIC COOOIIECTBA C UX YyYaCTHEM. I'eneruueckoe
JICTCPMUHUPOBAHKE DJICKTPOreHe3a MPOKAPHOT.




IIpakTrueckue
TIPHUIIOKEHUS
MHUKPOOHBIX
OMOAJIEKTPOXUMUIECKUX
CUCTEM

buonnxxenepHslie ycTpoiictBa Ha ocHoBe BOC. PacturensHo-
MHUKpOOHEIE, TOYBEHHBIE, TOHHbIE OUTOIUIMBHBIE dJieMeHThl. MTD
KaK BO300HOBIIIEMBIE HCTOUYHUKH SHEPTHH, MOIITHOCTHBIC
TOKa3aTeNH, CPAaBHEHHE C TPATUITMOHHBIME BUD.
MHUKpO3JIEKTPOHHBIE YCTPOWCTBA KaK MOTPEOUTEIIN HX SHEPTHH.
brocencopusie cucremsl Ha ocHoBe MTD. bruopemenunarus ¢
npuMeHeHneM MTD, ocoGeHHOCTH 1 TiepcieKTHBEL. HocrmMeble
OHMOTOIIIITMBHBIE 3IEMEHTHI T OMOMEANIIMHCKUX YCTPOMCTB.
[IpumeHeHne B pOOOTOTEXHUKE.

VYcTHblif onpoc

6. Hcropust OMOTEXHOJOTMUECKUX HCCIECJOBAaHUN M INPAaKTUUECKHX|Y CTHBINM onpoc
pador B KyO6I'Y, ombiT MUKPOOHBIX 5KOOHMOTEXHOTHH. 3eJeHbIE
MHKpPOBOJIOPOCJIM KaK TIEPCHEKTHBHBIA HCTOYHHK OHMOTOILIMBA.
Teoperuueckue u
MUKpOOHbIE TOIUIMBHBIE 3JIEMEHTHI — J1a00PaTOPHBIC U TIOJICBBIC
NPUKJIaAHbIE paboTHl B
Kv6I'Y B obacry|PCC/ICAOBAHNS, TPAKTHICCKAE NPUIOKCHNS B 00pazoBaTeIbHOM
MZK oGHOi Mpoiiecce, B MOHUTOPHUHIE OKpyXxaromend cpensl. MHTerpanus B
P MPUPOAHBIE W TEXHOTEHHBIC 3KOCUCTEMBI. CeTeBBIE CTPYKTYPHI C
OMOPHEPTETHKH. o
npumenenneM MTDJ. IlpoekTHBI Tomxon k pabore ¢ MTDO,
WHHOBAITMOHHBIN OIBIT BHEAPCHUS, HPUHIMII OHOIOTHIECKOTO
KOHCTPYKTOpa.
2.3.2 3aHsATHS CeMHMHAPCKOTro TUNA (J1abopaTopHble padoThl)
HaunmMenoBanue paznena . dopMa TEKyILEro
Ne pasa TemaTuka 3aHATHI/PabOT p Y
(Tembi) KOHTpPOJISL

1. MuKpoopraHu3Mbl — OHOJIOTMYECKHE areHThl Ui MHUKPOOHOMH K, JIP
buonoruueckast
SHEDICTHEA 9HEPreTuky, GoToTpodsl U reTepoTpodsl, adpoOsl U aHadPOOHI.

P [IpuponHble MHUKpOOHBIE COOOIIECTBA C Pa3IMYHBIM THUIIOM
TEOPETHYECKHE OCHOBBI U
9HEPreTHYecKoro  MeTadonm3Ma Ha  IpUMepe  KOJOHKH
NIPUKJIaHbIE aCHIEKTHI
Bunorpajckoro.

2. |JHepreTHdeckuii oOMeH K, JIP
MIPOKApUOT —|lereporpodHbIii  dHEpreTHUECKHid  OOMEH  BEIIECTB Y
KJIacCU(UKALINSA, MHUKpPOOPTaHN3MOB Ha IpUMEpPe a’poOHOr0 H  OpOIMIEHOTO
OMOXMMHUYECKHUE H|MeTaboIM3Ma APONIKEH.

Oro(hr3MIeCKre OCHOBBI

3. |buorommmBa —  BHBI, K, JIP
crocoOsI nony4enus.| KyTpTHBHpOBaHHE MHKPOBOIOPOCHECH KaK  OJHOKIETOYHBIX
Buosneprernueckue (OTOTPOHBIX OpPraHM3MOB — IIOTEHUHAIBHBIX HCTOYHHUKOB
CHUCTEMbl Ha  OCHOBE|JMITHIOB ISl OMOTOILIMB 3 MOKOJICHHUSI.
dororpodon

4. Brosnektporene3 B MOAEIEHOM MUKPOOHOM TOIUIMBHOM JJIEMEHT K, JIP
MHuUKpOOHBIE TOIUINBHBL
S LCMOHTLI MEMOpaHHOTO THMNA — BIUSHHE THUIIA MHMKPOOPraHH3Ma,

MEIMaTOPOB JIEKTPOHHOTO IIEPEHOCa, KOHIEHTPALIMU KUCIO0pOo/a,
OHMOJIOTHUECKHE,
(usiecKie TOILIMBHOTO cyOcTpara u Jip. pakTopoB

5. ’ BiisiHuEe BemecTB-TOKCUKAHTOB Ha OMOJIOTUYECKYIO aKTHBHOCTD K, JIP

XAMHUYIECKHE OCHOBBI

M DICKTPUYECKHE TOKa3aTeId MOHOKYJIBTYD H MHKPOOHBIX
(YyHKITMOHUPOBAHUS.

COO00IIECTB AIIEKTPOTEHHBIX MUKPOOPTaHH3MOB

6. |IIpakTrueckue i N K, JIP

Pacuér ymempHOW  MONIHOCTH  MHKPOOHBIX  TOIUTMBHBIX
TIPHUIIOKECHUS

aneMeHToB. MTD Kak WCTOYHWKHM DJHEPTHH I IHTaHUSL
MIPUMEHECHUS MUKPOOHBIX .

MAJIOMOIIHBIX 3JEKTPOHHBIX YCTPOHCTB Ha NpHMEpE TATUHKOB
OMOAJIEKTPOXUMUIECKUX

MOHHUTOPHHTA.
cucTeM

7. |Teopernueckue u|KoHcTpypoBaHue OHOTOIIIMBHBIX 3JIEMEHTOB PA3JIMYHBIX THIIOB — JIP
NPUKJIaAHbIe PabOThl B|OEHTOCHOTO, IOYBEHHOTO, PAacCTUTEIbHO-MHKPOOHOTO M  Jp.

KyoI'y B obsactu|OueHka 6noaorn4ecko (abIxaTenbHOH, (epMEHTaTUBHOM U Ip.)
MHUKpPOOHOM AKTHBHOCTH M 3JIEKTPUYECKHUX ITOKa3aTeJeH MPUMEHSEMBIX B HUX
OMOYHEPreTHKH. MHKpPOOPIaHH3MOB.

3ammra nmaboparopHo pabotsl (JIP), Bemonnenue kypcooro npoekrta (KII), kypcosoit
paboter (KP), pacuerHo-rpaduueckoro 3amanusi (PI'3), manmcanme pedepara (P), scce (9),
kosutokBuyM (K), rectupoBanue (T) u T.1.

2.3.3 IlpumepHas
Kypcosbie paboTbl

TeMaTHKAa KYPCOBbIX Pa0doT (MP0eKTOB)
— HE TIPETYCMOTPEHBI




2.4 IlepeyeHb yueOHO-METOAUYECKOT0 O0ecneyeHH sl AJI CAMOCTOATEIbLHON padoThI

00y4YaIIKUXCS M0 JUCHHILINHE (MOYJII0)
ITepeuenp yueOHO-METOIMYECKOr0 00ecedeHNs JUCIUILIUHBL 110
Ne Bug CPC BBITIOJTHEHHIO CAMOCTOSTENILHOM PaboThI

1 |Hamucanue pedepaTon Meronndyeckue peKOMEHIAINH 10 OPTaHU3aINN CaMOCTOSTEIBHON paOOThI
CTy/IeHTOB KadeIpbl FeHETHKU, MUKPOOHOJIOTHH U OHOXHUMHH, YTBEPIKICHHbIC
kadenpoii mpotokoa Ne 07 ot 18.02.2021 r

2 |CaMomoAroToBka Meronndyeckue peKOMEHIAIMK M0 OPTraHWU3alid CaMOCTOSTENLHON pabOThI
CTY/IeHTOB KaeApbl TeHETUKH, MUKPOOHOJIOTHH 1 OHOXUMHH, YTBEPIKACHHbIC
kadenpoii mpotokoa Ne 07 ot 18.02.2021 r

Y4eOHO-MeTOIMYeCKUe MaTepHalibl JUIsl CaMOCTOSITEIbHONW pPabOThl OOYyYalOLIMXCS W3
YHCIIa MHBAJIHM/OB U JIMII C OTPAHUYEHHBIMU BO3MOKHOCTSIMU 310poBbs (OB3) mpenocrasistorces
B popMax, aJanTHPOBAHHBIX K OTPAHUYCHUSAM HX 37I0POBbsS M BOCHPUATHS UH(DOPMAITIH:

JU7st UL ¢ HapyIIeHUSIMH 3PEHUS:

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

— B (hopMe IIEKTPOHHOTO JOKYMEHTA,

— B opme ayamodaiina,

— B TIeyaTHOM opMe Ha si3bike bpaiins.

JUnist U1 ¢ HapyIIEHUSIMH CITyXa:

— B TIeYaTHOM (opme,

— B (hopMe 2IIEKTPOHHOTO TOKYMEHTA.

JUst UL ¢ HapyIIeHNSIMH OTIOPHO-/IBUTATEIILHOTO anIapara:

— B I1e4aTHOM (opme,

— B (hopMe IIEKTPOHHOTO JOKYMEHTA,

— B (popme ayamnodaiina.

JlaHHBII TIepedeHb MOXKET OBITh KOHKPETU3UPOBAH B 3aBUCHMOCTH OT KOHTHHIEHTA
00ydJaromuxcs.

3. Oopa3oBaTe/ibHbIEe TEXHOJOTMH, NMPHMeHsieMble NMPU OCBOEHUM THCHHMIJIMHBI
(MoayJinn)
[Tpu peanuzanuu yueOHON pabOTH MO OCBOEHHIO Kypca "MukpoOHas OmosHepreTuka'
UCTIOJIB3YIOTCSl COBPEMEHHBIE 00pa30BaTEIbHbIE TEXHOIOTHUN:
e UHPOPMALMOHHO-KOMMYHUKALMOHHBIE TEXHOJIOTHH;
® TIPOCKTHBIE METO/IbI OOyUCHHS;
® HCCIEeI0BaTeIbCKUE METO/IbI B O0YUCHUH;
e mpolbiemMHOe 00y4ueHne
PabGota B Manblx Trpynmax ¢ Leldbl0 OOCYKICHHS OTBETOB Ha IMPEJIOKEHHBIC
JUI  caMOCTOSATENbHOM paboThI BOIIPOCH IO TEME 3aHATHSL.

Bup 3anarus Kon-Bo

CCMCCT Hcnonb3yemMple HHTEpPAKTUBHBIE 06 A30BaTCJIbHBIC TCXHOJIOTUNU
Pl g1, JIp, 113) y p p qacoB

6 JIP Pabora B wMampIXx Tpymmax C IENbI0 OOCYXKIEHHS OTBETOB Ha 14
NPE/JIOKEHHBIE 1T CAMOCTOSATENILHOW — Pa0OThl  BOMPOCH  TI0
TEMAaTHKE 3aHATHSL.
KonTtponupyemsle npernoiaBareieM JUCKYCCHU 10 TEMaM:

- BHEPreTHYECKU MeTabou3M y (hoTOoaBTOTPO(HOB

- BHEPreTHUYECKU MeTabou3M y hoTorereporpodoB

- SHEPreTUYECKUN METa0ON3M Y XeMOaBTOTPO(HOB (JIMTOTPOGOR)

- BHEPTreTUYECKUI META0O0IN3M y XEeMOTeTepoTPOOB

[MpumepHas TemaTuka pedeparos:

1. buosnexkrpoxumuueckne cuctemer (BDC) Ha  ocHOBe
MHUKPOOPTaHU3MOB.

2. buotomnuBHBIE 3NeMEHTHI — (EpMEHTHBIE W MUKPOOHBIC.
buoceHncopsl.

3. buodusnyeckre OCHOBBI (DYHKIIMOHHPOBAHHS MHKPOOHBIX




TOTUIMBHBIX 35ieMeHTOB (MTJ). DHepretnka MTD.

4. Kiaccudukanuss ¢ TOYKH  3pPCHUS  KOHCTPYKIIMOHHBIX
0cOOEHHOCTEH, NPUMEHSEMBIX MHKPOOPTaHU3MOB, MEIHATOPOB
3JIEKTPOHHOTO TIEPEHOCa U Jp.

5. buonoruudeckue 0COOEHHOCTH aHOIO(DUIBHBIX
MHUKpPOOPTraHU3MOB. MeXaHU3MBbI IIEPeHOCa 3JIEKTPOHOB.

6. bakTtepun-snekTporeHbl, MHKpOOHBIE coolmiecTBa €  HUX
y4acTHEM.

7. T'enermdeckoe IeTepMUHUPOBAHHE JIEKTPOTreHE3a IPOKAPHOT.
8. buoumxeHepHble ycTpolictBa Ha ocHoBe BOC. PacturensHo-
MHUKpPOOHBIE, IOYBEHHBIE, JOHHbIE OUTOIIMBHBIE JIEMEHTHI.

9.  MTD kak BO30OHOBISIEMbIC HCTOYHUKH SHEPTHU, MOITHOCTHEIC
II0Ka3aTellu, CpaBHEHHUE c TpagULIMOHHBIMU BUD.
MHUKpPO3JIEKTPOHHBIE YCTPOHCTBA KaK NOTPEOUTENN X SHEPTHH.

10. BuoceHncopnbie cucTeMBI Ha oOcHOBE MTJ.

11. buopemenuaius ¢ npumeHenuneM MTD, ocoOeHHOCTH W
TIEPCTICKTHUBEI.

12. HocuMmble OWOTOIUIMBHBIE JJIEMEHTHI ISl OMOMEIMIIMHCKUAX
ycTpoiicTB. [Ipumenenune B poGOTOTEXHUKE.

13. Hcropus OMOTEXHOMOTHUYECKHX HUCCISAOBAHUN U MPAKTHUIECKUX
pabot B KyOI'Y, onbIT MUKpPOOHBIX 9KOOMOTEXHOTHH.

Hroro: 14

4 OueHoYHbIE CPEACTBA AJISI TEKYILIEro KOHTPOJS YCIEeBAeMOCTH W NMPOMEKYTOYHOH
aTrecTauuu

OneHouHble CpeACTBAa TNpPEAHA3HAYEHbl JUIA KOHTPOJS U OLEHKH 00pa3oBaTelIbHbIX
JOCTHKEHUI 00y4aronuxcsi, OCBOMBIINX MPOrpaMMy y4eOHOM nucuuriinHbl « MukpoOuonorus
IPUPOIHBIX IKOCUCTEM.
OueHouyHBIE CpENCTBAa BKIIIOYAET KOHTPOJIbHBIE MaTepuajbl Jid MPOBEICHUS TeKyIero
KOHTPOJI B (hopMe yCTHOTO Ompoca 1o TeMe WIH pasfeny, JOKIaAa-Ipe3eHTaluu, JUCKYCCHIM
U MPOMEKYTOYHOM aTTecTanuy B (opMe BOIMPOCOB K 3aUETy.

CTpyKTYypa OlIEHOYHBIX CPEICTB IS TeKYlIeld U MPOMEeKYTOYHOI aTTecTaAlNU

HanMeHnoBaHne OLIEHOYHOTO CPEACTBA
No Kon u HaumenoBanue
PesynbraTel 00yueHus . IpomexyTounas
/1 HHUKaTOpa Tekyuuii KOHTPOJIb
aTTecTalys
3HaeT (dbynnamenransHbeie | Bompockr mis Bomnpocer Ha
MOHSTHS MHUKPOOHOI | YCTHOTO ompoca 1o sk3ameHe 1-11
WIIK-3.1. Bazeer P Y P
OMOPHEPTETUKH TeMaMm 1-2
(yHIaMEeHTAIEHBIMA
Ywmeer npuMensTh | [Ipakruueckue
TOHATHAMH U TEOPETHIECKUMHU
1 TEOPETUYECKUMHU  3HAHUAMHU | 3aHsaTHs Ne 1-2
3HAHUSMH OMOJIOTHA 1 N
MUKpPOOHOW OMOIHEPTeTHKH
9KOJIOTHUH;
Bnaneer MPaKTHYECKUMU
HaBBIKAMU WX peaju3allid B
OMOJIOTHU M DKOJIOTHH;
3Haer coBpeMeHHble | Bompocsl anst Bompocs! Ha
MpEeACTaBICHUS 0 | YCTHOTO ompoca Io sk3ameHe 12-22
3aKOHOMEPHOCTAX pa3BUTHA | TemaM 3-4
WIIK-3.2. Brazeer p P
OpPraHUYECKOr0 MUPA [pakTuyeckue
COBPEMCHHBIMU
YMeer TpHMEHATh WX s | 3aHATHA Ne 3-4
TIPECTaBICHUSIMH O
2 TPaKTOBAHHMSI
3aKOHOMEPHOCTSX Pa3BUTH
OMOIHEPTETHICCKIX
OpPTaHUYECKOTO MUPA;
TPOIIECCOB
Bnaneer MPaKTHYECKUMU
HaBBIKAMU TIPUMEHEHHS
3HAHUI B IPEIMETHO 00JaCcTH
3 HIIK-3.3. YMeeT ucnonp3oBaTh | 3HaeT Kak rOTOBUTh HayuHble | Bompock! mis Bonpocs! Ha
3HAaHUE 3aKOHOMEPHOCTEH | NPOEKThl 10 OMOJIOIMYECKOW | YCTHOTrO ompoca Io sKk3ameHe 23-33




OHOJIOrHYECKUX mpoueccoB M | SHCPICTUKE TeMaM 5-6
ﬂBﬂeHHﬁ, JIIsL nOoJArOTOBKH VMeeT UCIOIb30BaTh 3HAHHE HpaKTI/I‘{eCKI/Ie

Hay4YHBIX MPOEKTOB W HAYYHO- | 3aKOHOMEPHOCTEH 3ausTus Ne 5-7.
TEXHUYECKHUX OTYETOB; OHMOJIOTHYECKHUX MPOIIECCOB U

SIBJICHUH

Bnaneer METOIHNKOI

TIOJITOTOBKH Hay4HO-

TCXHUYCCKUX OTYCTOB

TunoBble KOHTPOJIbHBbIE 3aJaHUsl WJIM HHbIE MaTepHaJbl, Heo0XoaAMMBbIe IJs
OLICHKM 3HAHWIi, YMEHUIl, HABBIKOB M (MJH) ONBITA [EATEJbHOCTH, XapaKTEePHU3YHIIHX
sTanbl GOPMHUPOBAHUA KOMIIETEHIUI B MPoLecce 0CBOEHMsI 00pa30BaTeJIbHOM MPOrpaMMblI

Texymuii KOHTPOJIb YCIIEBAEMOCTH MPOBOJUTCS (PPOHTAIBHO Ha KaXJAOM 3aHSITHU
JUTSL ONIPE/IeNICHUsI TEOPETUYECKON MOATOTOBKM B BHJIE€ YCTHOT'O ONpPOCA, a TaKXKE€ C MOMOIIbIO
JOKJIaJI0B (pedepaToB) CTYACHTOB C MYJIbTUMEAUMHBIMU MPE3CHTALUIMU U KOJJIOKBUYMOB.

IlepeyeHb BONPOCOB 1JI1 YCTHOTO KOHTPOJISAA 3HAHUI CTY/1€HTOB:

Tema 1. buojsiornyeckasi JHepreTuKa — TeOPpeTUYECKUE OCHOBBI U MPHUKJIATHbIE ACTEKTHI
1. TepmoauHaMu4ecKkre OCHOBBI OMOHEPTreTUYECKHUX MPOLIECCOB.

2. buonorudecku 1oCTynHbIE BUABI JHEPTHH B OKPY>KAIOIIEH cpeie U MOJIEKYJISIpHbIE
MEXaHU3Mbl HX aKIEeNIUU U Ipeodpa3oBaHusl.

3. buosHepreTuka Kak MeXIMCHUIUIMHAPHAS Ouoiornyeckas Hayka. bruosnepreTuka kak
TEXHUYECKask 0TPacib.

4. Buzbl BO300HOBIISIEMOM SHEPTUU, TPATUIIUOHHBIE U IEPCTIEKTUBHBIE UCTOYHUKU
BO300HOBJISIEMO SHEPTUH, WX MECTO B SHEProdajaHCe KIIIOUEBBIX SKOHOMHK MUPA.

5. @yHKIMOHUPYIOLUE YCTAHOBKU Ha ocHOoBe BUD.

Tema 2. JHepreTudecKuii 00MeH NPOKAPUOT — KJIaccupurkanus, OMOXUMHYECKHE U
Onodusnveckne OCHOBBI

6. Knaccudukanus xUBBbIX OPraHU3MOB C TOYKU 3pEHUS CIIOCOO0B MOTYUYEHUS SHEPTUH,
UCTOYHHKOB YTJIEPOJA U 3JEKTPOHOB. MeTabonuueckue rpynisl IpoKapuoT.

7. 'erepoTpodHbIii MeTab0M3M OakTepuii. MakpoIpruyecKue COeTMHCHMS.

8. bposxenus. LITK. Tuns! ¢pochopunupoBanus.

9. OKHCIUTENBHO-BOCCTAHOBUTENBHBIE PEAKIIUU. DIIEKTPOH-TPAHCIIOPTHHIE LIETIH TPOKAPHUOT.
AT®-cunTaza.

9. ABToTpodHBII MeTaboaU3M OakTepuid. THUITBI 1 0COOCHHOCTH 0aKTepHUATLHOTO (DOTOCHHTE3A.
Tema 3. BnoronmBa — BUAbI, cC10CO0BI NOJTy4eHHsA. BodHepreTnyeckune cucreMbl HA
ocHoBe (poToTpohoB

10. [onstue 6uororuBa. Coipbe U OMOIOTHUECKUE areHTHI JUI MOTy4YeHUsT OMOTOIUIMB.

11. TlepBoe, BTOpOE, TPETHE MOKOICHUS OMOTOIUINB. TBEPIOE OMOTOIIITUBO.

12. )Xunkoe 6uotornmuBo. buoausens, 6M03TaHOT | JIp.

13. I'azoBoe OuoTorumBo. broras, 6moBoOpoOI U JAp.

14. BUOTOIUIMBO U BOIPOC YTIIEPOAHON HEUTPATBHOCTH. ATPOOHOIICHO3bI U YCTAHOBKH IS
MOJTy4eHUs: OMOTOILIUB.

15. BuosHepreTruecKue CUCTEMbI HA OCHOBE MUKPOOPTaHU3MOB-(POTOTPO(DOB.

16. ®orobuopeakToprl. DoToOMOBOIBTaNKA. VICKYyCCTBEHHBIN (POTOCHHTE3.

Tema 4. MukpoOHbIe TONJIMBHBIE 3JIeMEHThI — OHOJI0OTHYecKHUe, PUu3nyecKue, XHMHYECKHe
OCHOBBI (PYHKLIIMOHHPOBAHUSI.

17. buosnexrpoxumuueckue cucremsl (B3C) Ha 0CHOBE MUKPOOPTaHU3MOB.

18. buoTomnuBHBIC 37IEMEHTHI — (DepMEHTHBIE 1 MUKPOOHBIC. BroceHCopBI.

19. buoduznueckre 0CHOBBI (PYHKIIMOHUPOBAHUS MUKPOOHBIX TOILUTUBHBIX 51eMeHTOB (MTD).
Onepreruka MTO.

20. Knaccuduxkanus ¢ TOYKH 3peHHsI KOHCTPYKIIMOHHBIX 0COOEHHOCTEH, MPUMEHIEeMbIX
MUKpPOOPTaHU3MOB, MEIUATOPOB AJIEKTPOHHOTO TIEpeHoca U Jp.




21. buonornyeckne 0COOEHHOCTH aHOAO(PIIIHPHBIX MUKPOOPTaHU3MOB. MexaHU3MBbI ITepeHoca
AIIEKTPOHOB.

22. bakTepuun-37eKTPOreHbl, MUKPOOHBIE COOOIIECTBA C UX YUACTHEM.

23. T'eneTnueckoe 1eTEPMUHUPOBAHUE IIEKTPOreHE3a IPOKAPHOT.

Tema 5. IlpakTrueckre NPpUJI0KEHUSI MUKPOOHBIX O0MO03JIEKTPOXMMHUYECKHUX CHCTEM
24. buonnxxeHepHsle ycTpoiicTBa Ha ocHOBe BOC. PacturenbHO-MUKpOOHbIE, TOYBEHHBIE,
JIOHHBIE OUTOITUBHBIEC 3JIEMEHTHI.

25. MTD kak B0300HOBIIsIEeMbIe HCTOYHUKH SHEPTHH, MOIIIHOCTHBIE NTOKA3aTeJ M, CPaBHEHHE C
TpaauimoHHbIME BHUD. MUKPO3JIEKTPOHHBIC YCTPOHCTBA KaK MOTPEOUTENTN UX SHEPTHH.
26. buoceHncopubie cucteMbl Ha ocHoBe MTD.

27. buopemeauanus ¢ npumeHenrneM MTD, 0COOEHHOCTH U TTEPCIIEKTHBBI.

28. HocumMblie OMOTOIUIMBHBIE AJIEMEHTHI JUIsi OMOMEIUIIMHCKUX ycTpoicTB. [Ipumenenue B
pOOOTOTEXHUKE.

Tema 6. Teopernueckne u npukjaaaabie padorsl B KyoI'Y B 00s1acT MUKPOOHOIH
OMOIHEPreTUKH.

29. UcTopust OMOTEXHOJIIOTHYECKUX UCCIIEAOBAaHUH U mpakTudeckux padbot B KyoI'Y, onbit
MHUKPOOHBIX SKOOMOTEXHOTHA.

30. 3eneHble MUKPOBOJAOPOCIH KaK MEPCIIEKTUBHBINA NCTOYHUK OMOTOILITNBA.

31. MukpoOHbBIEC TOTUTMBHBIC AJIEMEHTHI — Ta0OpPaTOPHBIE M TOJIEBBIE UCCIICIOBAHNUS,
NPaKTUYECKHE MPUIOKEHUS B 00pa3oBaTEIbHOM MPOIIECCEe, B MOHUTOPHHIE OKPYXKArOIei
Cpenbl.

32. Hrerpanus B IpUPOAHBIE U TEXHOT€HHbIE 3KOCUCTEMBI. CeTeBbIE CTPYKTYPHI C
npuMmeHenuem MTD.

33. IIpoekTHbIi moaxoa K padote ¢ MTD, HHHOBAIIMOHHBIN ONBIT BHEIPECHUS, IIPUHIIUTT
OHOJOTUYECKOTO KOHCTPYKTOPA.

Kpurtepun onenkn:

Onenka «oTAHM4HO» / «3auTeHo». OTBEThl Ha MOCTaBJICHHBIE BOMPOCHI H3JIararoTcs
JIOTMYHO, TIOCJIEIOBATEIBHO U HEe TPeOYIOT TOMOIHUTENBHBIX MossicHeHUH. [101HO packpbiBatoTCs
MPUYMUHHO-CJIEICTBEHHBIE CBSI3U MEXAY SBJICHUSMU U COObITHSAMU. JlenmatoTcsi 000CHOBaHHBIE
BBIBOJIbI. COOJIIOIAt0TCS HOPMBI JIMTEPATYPHOHN pedn

Onenka «xopouio» / «3auTeHo». OTBEThl Ha IOCTABJIEHHBIE BOIMPOCHI H3JIAraroOTCs
CHUCTEMAaTU3UPOBAHO U TIOCIENOBaTeNbHO. Marepuan u3naraercs yBEpeHHO. PackpbIThbl
MPUYUHHO-CJIEICTBEHHBIE CBA3M MEXAY SIBJICHHUSIMH U COOBITUAMHU. JIeMOHCTpUpYETCS yMeHue
AQHAJIM3UpPOBAaTh MaTepuasg, OJHAKO HAa BCE BBIBOABI HOCAT apryMEHTHUPOBAaHHBIA U
JIOKa3aTeNbHBINA XapakTep. CoOI01at0TCsl HOPMBI IUTEPaTYpPHOH peun.

OneHka  «yIOBIETBOPUTENbHO» /  «3auTeHO». JlomyckaloTcss  HapylmieHUs B
MOCIIEI0BATEIbHOCTH U3J0XKEHUS. HemonmHo pacKpbhIBalOTCS HPUYUHHO-CIEICTBEHHBIE CBSA3HU
MEXIY SBICHUSMH M COOBITUSAMH. JIEMOHCTPHUPYIOTCS TOBEPXHOCTHBIE 3HAHHSA BOIPOCA, C
TPYJIOM pEeUIalOTCsl KOHKpeTHbIe 3aiauu. VMerorcs 3aTpyAHEeHUs C BbiBojgamu. Jlomyckarorcs
HapyLIECHUs HOPM JIMTEPAaTypPHOU PEUH.

OneHka  «HEYJIOBIETBOPUTEIBHO» /  «HE 3auTeHO». Marepuan  u3jaraercs
HETIOCJIICAOBATCIBHO, C6HB‘II/IBO, HC TMPCACTABIIACT OHpC,Z[@HGHHOﬁ CHUCTEMBl 3HAHMU TI0
muciuminHe. He  packpbIBalOTCs TPUYMHHO-CIE/ICTBEHHBIE CBSI3U MEXIY SBICHUSIMH U
CO6I>ITI/I}IMI/I. He IMPOBOAUTCA aHAJIU3. BBIBOI[I:I OTCYTCTBYIOT. OTBeTHl Ha JOIIOJTHUTCIIbHBIC
BOIPOCHI OTCYTCTBYIOT. VIMEIOTCS 3aMeTHBIE HapyILIEHUSI HOPM JINTEPATYPHOU pedH.

Bonpocel K KOJIJIOKBUYMAaM U JIA00OPATOPHBIM padoTam
Tema 1. Bnosoruyeckasi JHepreTuKa — TeOpeTUYECKHE OCHOBBI M NMPUKJIAHbIE ACTEKTHI
1. TepmoauHaAMHYECKHUE OCHOBBI OMOYHEPTETHIECKUX TTPOIIECCOB.
2. buonoruyecku JOCTyIHbBIE BUABI JHEPIUH B OKPYIKAIOLIEH CpEfie U MOJIEKYJISIPHBIE
MEXaHHU3Mbl MX aKIEMIUU U TpeoOpa3oBaHusl.



3. buosHepreTuka Kak MeXIUCIUIUIMHApHAS Ouosiornyeckas Hayka. bruosnepreTuka kak
TEXHUYECKast OTPACIb.

4. Buzabl BO300OHOBIISIEMOM SHEPTUU, TPATUIIUOHHBIE U IEPCTIEKTUBHBIE UCTOYHUKU
BO300HOBIISIEMOM 3HEPTUH, MX MECTO B SYHEProdagaHce KIF0UEBbIX 3KOHOMUK MHUPA.

5. ®yHKUMOHHUPYIONIIME YCTAaHOBKU Ha ocHoBe BUD.

Tema 2. JHeprernyecknii 00MeH NMPOKapHoOT — KJIaccupukanusi, OMOXUMHYECKHE U
OuodusnyecKkne 0OCHOBBI

6. Kimaccuguxariyst >KMBbIX OPTaHU3MOB C TOYKHU 3PEHUS CIIOCOOOB MOyYeHUS SHEPTUH,
HCTOYHUKOB YyTJIepo/ia U 3JIEKTPOHOB. MeTabonuieckue rpynibl MPOKapuoT.

7. I'ereporpo¢Hsbiii MeTaboan3M OakTepuil. MakpospriuuecKkue coeTuHeHMUS.

8. bpoxxkenwus. LITK. Tunsr pochopunupoBanms.

9. OKHMCIUTENBHO-BOCCTAHOBUTEIBHBIE PEAKIIUU. DJIEKTPOH-TPAHCIIOPTHHIE LIENIN TPOKAPHOT.
AT®-cunTaza.

9. ABTOTpOdHBII MeTabomm3M GakTepuil. TUMbI 1 0cOOeHHOCTH OaKTEepUaIbHOTO (POTOCHHTE3A.
Tema 3. buoronsimsa — BUabl, cioco0bI nojyuyeHusi. buodHeprernyeckue CHCTEMbI Ha
ocHOBe (poToTpodos

10. ITonsitue 6morormBa. Chipbe M OMOJTOTHYECKUE ar€HTHI JIJIS TIOJTYYCHHS] OMOTOTUIHB.

11. IlepBoe, BTopoe, TpeThe MOKOJICHU OHOTOIUUB. TBEPAOE OMOTOIITUBO.

12. Xunkoe 6morormuBo. buonuzens, OM03TaHO U JIP.

13. T'azoBoe OuotorumBo. bruoras, 6uoBoopoa U JIp.

14. BUOTOTUTMBO U BOIIPOC YIIIEPOTHON HEUTPATHHOCTH. ATPOOHOIICHO3bI U YCTAHOBKH JIJIS
NOJy4YeHUs: OMOTOIUINB.

15. buosHepreTnueckre CHCTEMbI Ha OCHOBE MUKPOOPTaHU3MOB-(POTOTPO(OB.

16. ®orobuopeaxTopsl. PoToOnoBOIbTaNKA. FICKYCCTBEHHBIH (HOTOCHHTE3.

Tema 4. MukpoOHbIe TONJIMBHBIE 3JIEMEHTHI — 0H0JIOTHYeCKUEe, (PU3UYeCKHe, XUMUYeCKue
OCHOBBI (PYHKLIIMOHHPOBAHUS.

17. buosnexrpoxumuueckue cucremsl (B3C) Ha 0CHOBE MUKPOOPTaHU3MOB.

18. buoTomnuBHBIEC 37IeMEHTHI — (DepPMEHTHBIE 1 MUKPOOHBIC. BroceHCopHI.

19. buoduznueckre 0OCHOBBI (PYHKIIMOHUPOBAHUS MUKPOOHBIX TOILUTUBHBIX 51eMeHTOB (MTD).
Onepreruka MTO.

20. Knaccuduxkanus ¢ TOYKH 3p€HHsI KOHCTPYKIIMOHHBIX 0COOEHHOCTEH, MPUMEHIEeMbIX
MUKPOOPTraHU3MOB, MEIUATOPOB AJIEKTPOHHOTO IIEpeHOca U Jp.

21. buonornyeckre 0coOEHHOCTH aHOIOPHIBHBIX MUKPOOPTaHU3MOB. MeXaHU3MBbI IEpeHOoca
3JIEKTPOHOB.

22. BakTepuH-3JIeKTPOreHbl, MUKPOOHBIE COOOILIECTBA C UX YYACTHUEM.

23. I'enernyeckoe AETEPMUHUPOBAHUE IEKTPOreHe3a MPOKAPHUOT.

Tema 5. IIpakTHuyeckne NPUIOKEHUSI MUKPOOHBIX 0M03JIEKTPOXUMHUYECKHX CHCTEM

24. buonnxxeHepHble ycTpoiicTBa Ha ocHoBe BOC. PacTuTenbHO-MUKPOOHBIE, TOYBEHHBIC,
JIOHHBIE OUTOIIJIMBHBIC 3JIEMEHTHI.

25. MTD kak BO300HOBJIsIEMbIE HCTOYHUKH SHEPTHH, MOIITHOCTHBIC MTOKA3aTENH, CPABHCHHE C
TpaguioHHBIME B1D. MUKpO3IIeKTpOHHBIE YCTPOWCTBA KaK MOTPEOUTENHN UX SHEPTUH.

26. buoceHncopHsblie cuctemMbl Ha ocHoBe MTD.

27. buopemenuanus ¢ npumenenneM MT3, 0COOEHHOCTH U TTEPCTICKTHBHI.

28. Hocumblie OMOTOTUITMBHBIC AJIEMEHTHI JIJ1s1 OMOMETUIIMHCKUX YCTPOUCTB. [IpuMeHeHune B
pOOOTOTEXHHUKE.

Tema 6. TeopeTnueckue u npukJaaHbie padooTsl B KyoI'Y B 00s1acTi MUKPOOHOM
OMOdHEepPreTHKM.

29. Ucropust OMOTEXHOJIOTHUECKUX UCCIEA0BaHUHN U TpakTudecKkux padbot B KyoI'Y, ombit
MHUKPOOHBIX IKOOMOTEXHOTHH.

30. 3eneHble MUKPOBOJIOPOCIH KaK MEPCIIEKTUBHBIA HCTOYHUK OMOTOIIIIMBA.

31. MukpoOHbIe TOTIIIMBHBIE 3JIEMEHTHI — JIA0OPATOPHBIE U TOJIEBbIE UCCIICAOBAHMS,
MPAKTUYECKHE MPUIIOKEHUS B 00pa30BaTEIbHOM MPOIECCE, B MOHUTOPUHIE OKPY KaroIen
CpEZBl.



32. aTerpanus B MpUPOIHBIE U TEXHOTEHHBIE YKOCUCTEMBI. CETEBbIE CTPYKTYPHI C
npuMmeHenneM MTO.

33. IIpoekTHBI MOaX0 K padore ¢ MTD, MHHOBAIIMOHHBIHN OIBIT BHEIPCHUS, TIPUHIIAIT
OMOJOTUYECKOTO KOHCTPYKTOPA.

Kpurepumn oueHku:

- OLEHKA «OTJIMYHO» BBICTABJISETCSA, €CIM CTYACHT JIEMOHCTPUPYET BCECTOPOHHEE,
CUCTeMaTH4YeCcKoe U ITyOOKOe 3HaHWEe MaTepualla, YMEHUEe CBOOOTHO BBIMOIHAThH MPAKTUYECKUE
3a/laHusl yMEeT CBOOOIHO JIOTHYECKH, apTyMEHTHPOBAHHO, YETKO U CXKATO M3JIaraTh OTBETHI Ha
BOIPOCHI C UCTIOIb30BAaHUEM HAYUYHOI TEPMUHOJIOTUY;

- OIIEHKAa «XOpOIIO» BBICTABIAETCS, €CJIH CTYACHT MPOJEMOHCTPUPOBAT XOPOIINE
CUCTEeMAaTUYECKUE 3HaHHs MaTepuaja, OTBETHl COAEpKAT HEKOTOPYI0 HETOYHOCTh WM HE
OTJIMYAIOTCS TIOJTHOTOM M3JI0KEHUS;

- OLIGHKa «YJOBJIETBOPUTEIHHO» BBICTABISETCS, €CIM CTYICHT JA€T HEMOJIHbIE OTBETHI
Ha BOTIPOCHI, IOMYCKAaeT HETOYHOCTU B (HOPMYIIUPOBKAX;

- OIICHKA «HEYIOBJIETBOPUTEIILHO» BBICTABIIAETCS, €CIU CTYJEHT HE MOJIrOTOBHWIICA, HE
OTBETHJI Ha BOIIPOCHI UM OTBETHJI HEMIPABWJIbHO; TOKa3a ciadble 3HAHWS U JOMYCTHI TPyObIe
OIIMOKHU

Kpurepun ouenku pedepara:

OrneHka «3auTeHO» CTaBHUTCA, €ciaM 0003HaueHa IpobiieMa W O00OCHOBAaHA €€ aKTYalbHOCTD,
CleNiaH KpaTKUi aHAINM3 Pa3IUYHBIX TOYEK 3PEHHUs Ha PacCMaTpUBAaeMylo NpoOiieMy, Tema
packphITa, BBIIEpXKaH 00bEM, COONIIOJCHBI TpeOOBaHUS K BHEIIHEMY O(OPMIICHHUIO, JaHBI
NPaBIJIBHBIC OTBETHI HA IOTIOJIHUTEIEHBIC BOIPOCHL.

OmeHka «HE 3a4TeHO» CTaBUTCA, €CIM TeMma pedepara HE pPACKPbITA WIM HMEIOTCS
CyLIECTBEHHBIE OTCTYIUICHHS OT TpeOboBaHMH K pedepupoBanuio. B yacTHOCTH, TeMa OCBelIeHa
JMIIb YaCTUYHO; JOMYIIECHB! (aKTUIEeCKHe OMMOKH B cofep KaHIH pedepara Uiy MpHu OTBETE HA
JIOTIOJTHUTEIILHBIE BOIPOCHI; BO BPEMsI 3aIlIUTHI OTCYTCTBYET BHIBOJ.

3a4yeTHO-3K3aMeHANIMOHHbIE MAaTepHAJIbl VI TNPOMEKYTOYHON  aTTecTaluu
(3K3aMeH/3a4€T)

Bonpocs! 1J1st NOATOTOBKH K 3K3aMeHY:
1. TepmoarHaMu4ecKre OCHOBBI OMOHEPTreTUYECKHX MPOLIECCOB.
2. bruonoruyecku 10CTyIHbBIE BU/IbI SHEPTUU B OKPYXKAIOILEH cpesie 1 MOJIEKYJIIpHbIE
MEXaHU3Mbl HX aKIEeNIUU U Ipeodpa3oBaHusl.
3. buosHepreTuka Kak MeXJUCLUIUIMHApHAs OHolornyeckas Hayka. buosHepreruka kak
TEXHUYECKask OTPacb.
4. Buapl BO30OHOBIISIEMOI SHEPI UM, TPAAULIMOHHBIE U IEPCIIEKTUBHBIE UCTOUHUKU
BO300HOBIISIEMOM 3HEPTUH, MX MECTO B SHEProdagaHce KIFUEBbIX 3KOHOMUK MUPA.
5. ®yHKIMOHHUPYIONIINE YCTAaHOBKU Ha ocHoBe BUD.
6. Kimaccuguxariyst >KMBbIX OPTraHU3MOB C TOYKHU 3PEHUS CIIOCOOOB MOTyYeHUS SHEPTUH,
HCTOYHUKOB YIUIEPOAA U 2JEKTPOHOB. MeTabonudeckue rpynisl IpoKapuor.
7. I'ereporpo¢Hbiil MeTaboan3M OakTepuil. Makpospriuueckue coeTuHeHMUS.
8. bpoxxkenwus. LITK. Tunsr pochopunupoBanms.
9. OKHMCIUTENBHO-BOCCTAHOBUTEIBHBIE PEAKIIUU. DJIEKTPOH-TPAHCIIOPTHHIE LIENIH TPOKAPHUOT.
AT®-cuHTa3za.
9. ABTOTpOdHBII MeTabomu3M GakTepuil. THIBI 1 0cOOEHHOCTH OaKTEpPUATBbHOTO (POTOCHHTE3A.
10. ITonsitue 6morormBa. Chipbe M OMOJTOTHYECKUE are€HTHI JIJISl TTOJTYYCHHS] OMOTOTUIHB.
11. IlepBoe, BTOpoe, TpeThe MOKOJICHUS OMOTOIUIMB. TBEPAOE OMOTOIITUBO.
12. Xunkoe 6mororuBo. buonuzens, OMo3TaHOI U JIP.
13. T'azoBoe OuotorumBo. bruoras, 6uoBoopoa u Jp.



14. BUOTOTUTMBO U BOIIPOC YIJIEPOTHON HEUTPATHHOCTH. ATPOOHOIICHO3bI U YCTAHOBKH JIJISI
MOJTy4eHHUsl OMOTOILIUB.

15. buosHepreTnueckre CHCTEMbI Ha OCHOBE MUKPOOPTaHU3MOB-(POTOTPO(OB.

16. ®orobuopeaxTopsl. PoToOnoBOIbTaNKA. FICKYCCTBEHHBIH (HOTOCHHTE3.

17. buosnexrpoxumuueckue cuctemsl (BIC) Ha 0CHOBE MUKPOOPTaHMU3MOB.

18. buotorumBHbBIE 37IEMEHTHI — (PepMEHTHBIE U MUKPOOHBIC. BHOCEHCOPEI.

19. buoduznyeckue 0CHOBBI PYHKIIMOHUPOBAHUS MUKPOOHBIX TOIUTMBHBIX 3JIeMeHTOB (MTD).
Onepretuka MTD.

20. Knaccudukanus ¢ TOYKH 3peHUS KOHCTPYKIIMOHHBIX OCOOCHHOCTEH, TPUMEHIEMBIX
MHUKpPOOPTraHU3MOB, MEAUATOPOB JIEKTPOHHOI'O IIEPEHOCA U JP.

21. buonornueckre 0COOEHHOCTH aHOAO(PIIIHPHBIX MUKPOOPTaHU3MOB. MexaHU3MbI ITepeHoca
AJIEKTPOHOB.

22. bakTepuun-3JeKTPOreHbl, MUKPOOHBIE COOOIIECTBA C UX YUACTHEM.

23. T'eneTnueckoe 1eTEPMUHUPOBAHUE IEKTPOreHE3a IPOKAPHOT.

24. buonnxxeHepHbIe ycTpoiicTBa Ha ocHOBe BOC. PacTuTenbHO-MUKPOOHBIE, TOYBEHHBIC,
JIOHHBIE OUTOTLTUBHBIC SJIEMEHTHI.

25. MTD kak BO300HOBJIsIEMbIE HCTOYHUKH SHEPTHH, MOIITHOCTHBIC MTOKA3aTENH, CPABHCHHE C
TpaguioHHBIMU B1D. MUKpO3IeKTpOHHBIE YCTPOWCTBA KaK MOTPEOUTENHN UX SHEPTUH.
26. buoceHncopHsblie cuctembl Ha ocHoBe MTD.

27. buopemenuanus ¢ npumenenneM M T3, 0COOEHHOCTH U TIEPCTICKTHBHI.

28. Hocumblie OMOTOTUITMBHBIC 3JIEMEHTHI JIJIs1 OMOMETUIIMHCKUX YCTPOUCTB. [IpuMeHeHue B
pOOOTOTEXHHUKE.

29. Ucropust OMOTEXHOJIOTHUECKUX UCCIEA0BaHUHN U TTpakTudecKkux padbot B KyoI'Y, ombit
MHUKPOOHBIX IKOOMOTEXHOTHH.

30. 3eneHble MUKPOBOJIOPOCIH KaK MEPCIIEKTUBHBIA HCTOYHUK OMOTOIIIINBA.

31. MukpoOHbBIEC TOTUTMBHBIC AJIEMEHTHI — JTa0OPaTOPHBIE U TIOJIEBBIE UCCIICIOBAHNUS,
MPAKTUYECKHE MPUIIOKEHUS B 00pa30BaTEIILHOM MPOIECCE, B MOHUTOPHHTE OKPYKAIOIIEH
CpPEIBL.

32. NHrerpanus B IpUPOAHBIE U TEXHOT€HHbIE 3KOCUCTEMBI. CeTeBbIE CTPYKTYPHI C
npumeHenuem MTD.

33. IIpoekTHbIi moaxoa K padote ¢ MTD, MHHOBAIIMOHHBIN ONBIT BHEIPEHUS, IIPUHIIUTT
OHOJOTUYECKOT0 KOHCTPYKTOPA.

Kpurtepun oneHuBanus pe3yjibTaToB 00y4eHHUs

Kpurtepnu oneHuBaHus 3K3amMeHa:

- OLICHKA «OTJIMYHO» BBICTABIIAETCS, €CIM CTYACHT YCBOMUJ OCHOBHYIO M 3HAaKOM C
JIONIOJTHUTEIILHOW ~ JIMTEpPaTypoOH, PEKOMEHIOBAHHOM MPOrpPaMMON; JEMOHCTPUPYET
BCECTOPOHHEE, CHUCTEMaTHYeCcKoe U TIIIyOOKOoe 3HaHHME NPOTrPaMMHOIO MaTrepuana, yMEHHE
CBOOOJHO  BBIMOJHATH  IpPAaKTHYECKHE  3aJaHusA.TpeOyeMble  OOLIEKYJIbTYpPHBIE U
npodecCHOHATIbHBIE ~ KOMIETEHIMH  C(OPMHPOBAHBI,  yMeeT  CBOOOJHO  JIOTWYECKH,
apryMEHTHPOBAHHO, YETKO U C)KATO M3J1araTh OTBETHI HA BONPOCHI C MCIOJIb30BaHUEM HAay4YHOU
TEPMHUHOJIOTUH;

- OIEHKAa «XOpOILO» BBICTABISETCS, €CIM CTYAEHT NPOJEMOHCTPUPOBAI XOpPOIIHE
CUCTEMATUUYECKUE 3HAHMS MaTepuasa, OTBEThl COJAEP)KAT HEKOTOPYIO HETOYHOCTh WIIM HE
OTJIMYAIOTCS MOJHOTOM M3JI0KEHMSI; CTYIEHT 3aTpyJHsETCS B BBISABICHUM CBA3HM H3J1araeMoro
MaTepuaia ¢ ApyruMHU pa3esiaMu IpOrpaMMBl;

- OLIEHKA «YJOBJIETBOPUTEJIBHO)» BBICTABISECTCSA, €CIM CTYIEHT AAeT HEMOJHbIE OTBETHI
Ha BOIPOCH! K3aMEHALIMOHHOTO Oniera, He CMOT 0OOCHOBAaHHO OTBETUTH HA JONOJHHUTEIbHbIC
BOIPOCHI, JOIYCKAaeT HETOYHOCTH B (DOPMYIIMPOBKax;

- OLICHKA «HEY/OBJIETBOPUTEIILHO» BBICTABIIAETCS, €CIU CTYACHT HE MOATOTOBHWICA K
9K3aMEHYy, HE OTBETHJI Ha BONPOCHI WJIM OTBETHJ HENPAaBUJIBbHO; MOKa3aJl Cladble 3HAHUS U



JONMYCTHI TPyOble OIIMOKM; OIEHKAa «HEYJOBJIECTBOPHTEIBHO» BBICTABISIETCS, €CIH CTYICHT
MIOJIOXKHJT OWJIET M OCTaBUJI €ro Oe3 OTBeTa.

OueHo4HbIE CpeACcTBAa Ul WHBAJIWAOB U JIMI C OTPAaHMYCHHBIMH BO3MOKHOCTSIMU
3JI0pOBbsI BHIOUPAIOTCA C YYETOM UX WHAMBHYATbHBIX ICHXO(PU3MUECKUX 0COOEHHOCTEH.

— IpU HEOOXOIMMOCTH WHBAIMAAM M JIMIAM C OTPAaHMYCHHBIMH BO3MOXKHOCTSIMH
3JI0POBbsI NIPEIOCTABIISIETCS IOTIOTHUTEIBHOE BpeMsl JUIsl OATOTOBKH OTBETA HA HK3aMEHE;

— IpY TIPOBEJICHNUH IIPOLEAYPHI OLCHUBAHUS PE3yIbTaTOB OOYUEHHS HHBAINIOB U JIHII C
OTPaHUYEHHBIMU BO3MOXKHOCTSIMH 370POBBSI IIPEAYCMATPUBACTCS MCIOIH30BAHNE TEXHUUECKUX
CpPE/ICTB, HEOOXOAMMBIX UM B CBS3U C X MHIUBHYyaTbHBIMH OCOOCHHOCTSMU;

— IpU HEOOXOAUMOCTH JJIs1 00YUAIOIIUXCS ¢ OTPAHUYCHHBIMH BO3MOXKHOCTSIMH 3/I0OPOBbS
M WHBAINAOB TMPOIENypa OLEHHBAHUS pE3yJIbTATOB OOYYEHHUS 10 JUCHUILIMHE MOXKET
IPOBOJIUTHCS B HECKOJIBKO ATAIIOB.

[Tpouenypa oreHMBaHMS PE3yJIbTATOB OOYUYEHUS WHBAJIUIOB W JIUIl C OTPAaHUYCHHBIMU
BO3MOXHOCTSIMH 3JI0POBbsI 110 JUCHMIUIMHE (MOIYJIIO) TPEAyCMaTpPUBAET IPEAOCTABICHHUE
uHpopManuu B ¢opMax, aJaNTHPOBAHHBIX K OrPAHWYEHUSIM HX 3JI0POBbS M BOCIPHSITHS
uHpOpMaLUu:

JUst UL ¢ HapyIIeHUSIMH 3PEHUS:

— B [1I€YaTHOW (hopMe YBEIUYECHHBIM HIPUPTOM,

— B (hopMe PIIEKTPOHHOTO JIOKYMEHTA.

Jnst a1 ¢ HapyIIEHUSIMH CITyXa:

— B TIeYaTHOM ¢opme,

— B (hopMe 2IIEKTPOHHOTO TOKYMEHTA.

JUst UL ¢ HapyIIeHNUSIMH OTIOPHO-/IBUTATEIILHOTO arlapara:

— B [1e4aTHOM (opme,

— B (hopMe PIEKTPOHHOTO JIOKYMEHTA.

JlaHHBII TIepedeHb MOXKET OBITh KOHKPETU3UPOBAH B 3aBUCHMOCTH OT KOHTHHIEHTA
00ydJaromuxcs.

5. Ilepedennb y4eOHOI JUTepaTypbl, HHPOPMANMOHHBIX PeCypPCOB H TeXHOJIOTHil

5.1. YyeOHas quteparypa

1. Hetpycos, A. U. Mukpobuomnorus: Teopus u mpakTuka B 2 4. Yacte 1 : yueOHUK 17151 BY30B /
A. 1. Herpycos, U. b. KotoBa. — Mocksa : U3natensctBo FOpaidt, 2023. — 315 ¢. — (Beicmiee
obpazoBanmue). — ISBN 978-5-534-03805-7. — Texkcr : anektponnslii // OOpa3zoBarenbHas
iatdopma FOpaiit [caiit]. — URL: https://urait.ru/bcode/510995

2. Hetrpycos, A. I. MukpoOuosorus: Teopus ¥ pakTuka B 2 4. YacTp 2 : yueOHUK 1J1 BYy30B /
A. 1. Herpycos, U. b. KotoBa. — Mocksa : U3natensctBo FOpaidt, 2023. — 332 ¢. — (Bricmiee
obpazoBanmue). — ISBN 978-5-534-03806-4. — Texkcr : anextponnslii // OOpa3zoBarenbHas
iatgdopma FOpaiit [caiit]. — URL: https://urait.ru/bcode/512707

3. Emues, B. T. Mukpobuomnorus : yueOnuk ais By3oB / B. T. Emues, E. H. Mumryctun. — 8-e
u3l., wcrnp. u gon. — MockBa : M3garensctBo IOpaiit, 2023. — 428 c. — (Bricmiee
obpazoBanue). — ISBN 978-5-534-06081-2. — Texkcr : snextponnsii // OOpa3zoBarenbHas
iatdopma FOpaiit [caiit]. — URL: https://urait.ru/bcode/510779

4. Hetpycos, A. 1. Dkojorus MEKpOOPTaHU3MOB : yaeOHUK a1 OakanaBpoB / A. U. Herpycos ;

oTBeTcTBEHHBIN penakTop A. W. HerpycoB. — 2-e uzn. — Mocksa : WUznatensctBo Opaiir,
2022. — 267 c. — (bakanaBp. Akagemuueckuii Kypc). — ISBN 978-5-9916-2734-4. — Tekcr :
NeKTpoHHBIH  //  OOpazoBarenbHas  1iatdopma  HOpaiir  [caiit]. —  URL:

https://urait.ru/bcode/508952

4. 3ro3una, O.B. OOmias wmukpobuonorus: naboparopHslii npaktukym / O.B. 3io3una ;
MunucrepcTBo oOpa3zoBanus U Hayku Poccuiickoit ®eneparuu, OenepaibHOE TOCYIapCTBEHHOE
Oro/pKeTHOe 00pa3oBaTeNbHOE YUPEKICHHE BBICIIETO NPO(ECCHOHATBHOTO 00pa3oBaHUA


https://urait.ru/bcode/510779

«TamOOBCKUIT TOCYIAapCTBEHHBIN TEXHUYECKUN yHUBEpCHUTET». - Tam00B : M3marenbcTBO
OI'BOY BIIO «TI'TY», 2015. - 82 c. :- ISBN 978-5-8265-1431-3 ;[3n. pecypc]. - URL:
http://biblioclub.ru/index.php?page=book&id=445121.
6. MukpoOuonorndeckuii mpaktukyM : yueoroe nocooue / K.JI. IlInaitnep, M.H. Actpaxaniiesa,
3.A. Kanmapckas u nap. ; dDenmepanbHoe areHTCTBO MO 00pa3oBaHUIO, [ OCymapCcTBEHHOE
oOpa3oBaTenbHOe yupexkaeHue Beicmero mpodeccuonanbHoro obpasoBanus KazaHckuit
rOCYIapCTBEHHBIA TEXHOJOTMYECKHil yHUBepcuTeT. - Kazanb : U3garenscrBo KHUTY, 2010. -
83 c. : [DnekTponnsIii pecypc]. - URL://biblioclub.ru/index.php?page=book&id=259055
7. Anapees, B.I1. Jlekuuu no ¢usmonorun pacreHuit : ydeOHoe mocodbue / B.II. Anapees ;
Poccuiickuii rocyapcTBeHHbIN neparorndeckuil ynusepcurer uM. A. W. I'epuena ; Hayu. pen.
I".A. Bopo6eiikos. - CII6. : PTTIY um. A. U. I'epuena, 2012. - 300 c. :- ISBN 978-5-8064-1666-
8 ; To xe [Dnextponnslil pecypc]. - URL: http://biblioclub.ru/index.php?page=book&id=428272
8. Okomoruss MukpoopraHu3moB [Tekcrt] : yuyeOHWK aJg CTYIEHTOB YH-TOB / TOJa pem. A.
. HerpycoBa. - M. : Axazxemus, 2004. - 267 c. : un. - (Beiciiee oOpasoBanue). - ISBN
576951566X
9. Kysuenos, Anekcannp EBrenpeBuu. Haydnbsie ocHOBBI dkoOnoTeXHONIOTHA [TekcT] : yueOHOe
nocobue st cryaeHToB By30B / A. E. Kysnenos, H. b. I'pagoa. - M. : Mup, 2006. - 503 c. :-
ISBN 5030037659 :

Jl51 ocBOGHMS AUCUMIUIMHBI MHBAIUIAMH U JTUI[AMH C OTPAaHUYEHHBIMU BO3MOKHOCTSIMU
3I0POBbSl  HMMEIOTCSI HM3JaHWS B  JJIEKTPOHHOM BHJIE B  3JIEKTPOHHO-OMOIMOTEYHBIX
cucremax «Jlaub» u «fOpaitT».

5.2. llepuoauyeckas gureparypa

Hazsanwne m3ganus Tlepuoguunocts Mecto 3a KaKue ToJIbl XpaHUTCS
BBIXOJA (B TOM) | XpaHEHUS
buonorus. PedepaTuBHbIN XKypHAIT. 12 PXK 1970-2020 Nel-2
BUHUTHU
Kypnan mukpoduonoruy, 6 u3 2010-2018 Ne 1-3, 2019 Ne 1-3, Ne 5-6
SMUIEMHOJIOTUU ¥ UMMYHOOUOJIOTHA ,2020-
Uzeectus PAH (o 1993 r. UsBectus 6 q3 2009-2018 (1 momyr.)
AH CCCP).Cepus: buonornueckas
W3sectust PAH (o 1993 r. UsBectus 6 PO 1936,1944-1945
AH CCCP).Cepus: buonornueckas
Mukpobuosorus 6 3 2009-2022
Muxkpobuonorus PAH 6 PO 1944
MornekyJisipHas OHOJIOTHs 6 3 2008- 2016, 2017 Ne 1-3
Ycnexu COBpEMEHHOH OHOJIoTHH 6 3 2008-2017
Ycnexu COBpEMEHHOH OHOJIoTHH 6 PO 1944-1945
DxoJorus 6 u3 2009-2022
[puknagnas OMOXUMHUS U 6 I3 2008-2013,2014 Ne 1-5, 2015- 2016,
MHUKPOOHOJIOT S 2017 Ne 1-3,2018-2022
Buorexnonorus 6 3 2010-2011,2012 Ne 1-5, 2013 Ne 4-6,
2014 Ne 1-2,4-5,2015-2022-
buortexnochepa 6 3 "2011 Ne 4-6,2012 Ne 1-2, 2013 Ned
2014 Ne 1-4,2015, 2016 - 2022

5.3. UHTepHeT-pecypchbl, B TOM 4YHCJe COBPeMeHHble NpodeccHOHANIbHbIE 0a3bl

JaHHBIX U HH(POPMALMOHHBIE CITPABOYHbIE CHCTEMbI
DJ1eKTPOHHO-0u0IMoTeuYHbIe cucTeMbl (IBC):
DBC «IOPAUT»https://urait.ru/
9BC «YHUBEPCUTETCKAS BUBJIMOTEKA OHJIAMH» www.biblioclub.ru
9BC «BOOK.ru» https://www.book.ru
OBC «ZNANIUM.COM» www.znanium.com

5. OBbC «JIAHb» https://e.lanbook.com
IMpodeccuonanbubie 6a3bl JAHHBIX:

:lkb)ll\)r—t



http://biblioclub.ru/index.php?page=book&id=445121
http://biblioclub.ru/index.php?page=book&id=428272
https://urait.ru/
http://www.biblioclub.ru/
http://www.book.ru/
https://znanium.com/
https://e.lanbook.com/

Web of Science (WoS) http://webofscience.com/
Scopus http://www.scopus.com/
ScienceDirect www.sciencedirect.com
XKypnans! uznarenscrsa Wiley https://onlinelibrary.wiley.com/
Hayunas snexktponnas 6uommoreka (HOB) http://www.elibrary.ru/
[ToHOTEKCTOBBIC APXUBBI BEAYIINX 3alaIHBIX HAYYHBIX )KypHaAIOB Ha Poccuiickoit
nnaT(bopMe Hay4HbIX xypHaioB HOMKOH http://archive.neicon.ru
7. HanumonanbHas  anekTpoHHas  OuOinmoreka (mocTym K DJIEKTPOHHOH — OMOIMOTEKe
nuccepranuii Poccuiickoit rocyaapcrBerHoi oubnumorexu (PI'B) https://rusneb.ru/
8. Ilpesunmentckas 6ubnuoreka uM. b.H. Enpriuna https:/www.prlib.ru/
9. DnexrponHas koymekus Oxchopackoro Poccutickoro ®onna
https://ebookcentral.proquest.com/lib/kubanstate/home.action
10. Springer Journals https://link.springer.com/
11. Nature Journals https://www.nature.com/siteindex/index.html
12. Springer Nature Protocols and Methods
https://experiments.springernature.com/sources/springer-protocols
13. Springer Materials http://materials.springer.com/
14. zbMath https://zbmath.org/
15. Nano Database https://nano.nature.com/
16. Springer eBooks: https://link.springer.com/
17. "Jlektopuym TB" http://www.lektorium.tv/
18. YuuBepcuterckas unpopmannonnas cucrema POCCUS http://uisrussia.msu.ru
NudopmanmoHHble CIPABOYHbIE CHCTEMbI:
1. Koncynprant [Inroc - cipaBoyHas mpaBoBasi cuctema (JIOCTYII 10 JIOKATbHON CETH ¢
KOMITHIOTEPOB OMOINOTEKH)
Pecypcol cBoOOAHOTrO 10CTYyNA:
1. KuGepJlenunka http://cyberleninka.ru/;
2. AwmepukaHcKas maTeHTHas 0a3a MaHHBIX http://www.uspto.gov/patft/
3. MuHHCTEpCTBO HAYKH U BBICIIEro oOpazoBanus Poccuiickoit denepannn
https://www.minobrnauki.gov.ru/;
4. ®epnepanbHbiii moptan "Poccuiickoe obpazoBanue” http://www.edu.ru/;
5. Hnadopmamnmonnas cuctema "EqnHoe okHO 10CTyma K oOpa3oBaTeIbHBIM pecypcam’
http://window.edu.ru/;
6. Enunas xoyutekuus u@poBbIX 00pa30BaTeNbHBIX pecypcoB http://school-
collection.edu.ru/ .
7. Ilpoext I'ocygapcTBeHHOro MHCTUTYTA pycckoro si3bika uMeHu A.C. [lymkuna
"OGpa3oBaHue Ha pycckoMm" https://pushkininstitute.ru/;
8. CmpaBouHo-uH(pOpManuoHHKII moptan "Pycckwuii si3b1k" http://gramota.ru/;
9. Cmyx0a TeMaTHYECKHX TOJKOBBIX CIOBape http://www.glossary.ru/;
10. CnoBapu ¥ 3HIUKIONEANH http://dic.academic.ru/;
11. O6pazoBarenbHblii mopTan "Yueba" http://www.ucheba.com/;
12. 3akonompoekT "O06 obpazoBanuu B Poccuiickoit @eaepanun". Bormpocs! u 0TBETHI
http://xn--273--84d1f.xn--plai/voprosy i otvety
CoOcTBeHHBbIE YJICKTPOHHBbIE 00pa3oBaTe/ibHbIe H HHGopManuoHHbIe pecypcebl KyoI'y:
1. DnextponHbIi katanor Hayunoit 6mbmuorexku KyOI'Y http://megapro.kubsu.ru/MegaPro/Web
2. DnekTtpoHHas 6MOIMOTEKa TPYIOB yueHbXx Kyol'yV
http://megapro.kubsu.ru/MegaPro/UserEntry?Action=ToDb&idb=6
3. Cpena MOIyJIBHOTO AMHAMHYECKOTO 00yueHUs http://moodle.kubsu.ru
4. ba3a y4eOHBIX IJIAHOB, Y4€OHO-METOANYECKUX KOMITJIEKCOB, IyOJUKaIuil 1 KOH(pepeHIUH
http://infoneeds.kubsu.ru/
5. bubnuoteka nHGOpMaIMOHHBIX pecypcoB Kadeapbl HHGHOPMAITMOHHBIX 00pa30BaTEIbHbIX
TEXHOJIOTHUH http://mschool.kubsu.ru;
6. DnekTpoHHBIN apxuB JoKyMeHTOB KyOI'Y _http://docspace.kubsu.ru/
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7. DNEeKTpOHHBIE O00pa3oBaTeNbHBIC pPeCypchl Kadeapbl HHGHOPMAITMOHHBIX CUCTEM |
TexHosoruii B obpazoanuu KyOI'Y um nayuHo-meronmdeckoro sxypHaia "LIHKOJIBHBIE
I'OJbI" http://icdau.kubsu.ru/

6. MeToauyeckue yKa3aHusl 1Js1 O0y4alOIMXCS MO OCBOEHUI0 JAHCUHMILIUHBI
(MoayJin)

OO0mme pekoMeHIAMH M0 CAMOCTOSATEJILHOH padoTe 00y4aromuxcs

CamocrosiTenbHasi paboTa CTYIEHTOB OCYIIECTBISIETCS C IENbI0  YIIIyOJIeHus,
paclMpeHusi, CHUCTeMaTH3allMM M 3aKpeIUICHUs TOJYYEHHBIX TEOPETHUYECKUX 3HAHMHU,
dbopMupOBaHUS YMEHUI HCMHOIb30BaTh JOKYMEHTAIMIO U CHEIHUAIbHYIO JUTEPaTypy, pa3BUTHUS
MIO3HABATENBHBIX CIOCOOHOCTEH M aKTUBHOCTH, a TakXke (OPMHPOBAHUS CAMOCTOSTEIHLHOTO
MBILUIEHHSI, CIIOCOOHOCTEH K CamMOpa3BUTHIO, CaMOCOBEPIIEHCTBOBAHUIO U CaMOpealln3aluH,
pa3BUTHS HCCIEAOBATENbCKUX yMeHHUH. [lepen BBIMOTHEHHEM CaMOCTOSATENBHOM pabOThHI
HEOOXOJUMMO YEeTKO MOHUMATh LIETU U 3a/1a4l pabOThl, CPOKH BHIIIOJHEHUS, OPUEHTUPOBOYHBIN
0o0beM, OCHOBHbIE TpeOOBaHMSA K pe3yJbTaraM paboThl, KpUTEpUU OLEHKH. Bo Bpems
BBITMIOJTHEHUS] CAMOCTOATEIHHON pabOThI MPENoAaBaTeIb MOXKET.

MeTtoanyeckue peKOMeHAAlMH 110 0CBOCHHIO JJeKIIMOHHOT0 MaTepHaJia, MOAroTOBKe
K JIEKIHAM:

PaGora Ha  smekuMum  ABHSETCS ~ OYEHb  B@KHBIM  BHJIOM  CTYACHYECKOH
JESATENBHOCTH JUISl U3YYEeHHS TUCUUIUIMHBI, T.K. Ha JIEKIIMU MTPOUCXOJUT HE TOJIBKO COOOIIECHHE
HOBBIX 3HaHW, HO W cCHCTEeMaTu3almuss ©  O000OIIeHHEe  HAKOIUIGHHBIX 3HaHUM,
dopMupoBaHHEe Ha HUX OCHOBE HWJEHHBIX  B3MVIANOB, YOEXKIEHUN, MUPOBO33pPEHUS,
pa3BUTHE TIO3HABAaTENBHBIX U  MPO(ECCHOHANBHBIX HHTEpPEcOB. JIEKTOp OpUEHTHUPYET
CTyJIGHTOB B yueOHOM Marepuaine. KpaTkue 3amucu Jeknuil (KOHCIEKTHPOBAHUE) MOMOTAET
YCBOUTH MaTepual.
Hanucanue KoHCIEKTa JEKIMA: KpaTKO,  CXEMaTHYHO,  MOCJIENOBAaTeIbHO  (UKCHUPOBATH
OCHOBHBI€  TIOJIOKEHHUS,  BBIBOABIL, (OPMYIHpPOBKH, 00OOIIEHHS; TOMEYaTh Ba)KHbIC
MBICJIM, BBIJCNATH KJIIOUEBBIE CJIOBA, TepMHUHBL. KOHCHEKT nydmie moApasfensTh Ha
NyHKTBI,  maparpadsl,  coOmrogas  KpacHyl  CTpoky. [lpuHnunuanbHbIe MecTa,
onpeneneHus, (QOpPMyNIbl  CIEIyeT  CONPOBOXKIATh 3aMEUAHHMSIMHU: «BAXKHO», «OCO0O
BaXHO», «XOpOLIO  3allOMHUTH» W  T.I. WM TOMYEPKHBATh  KPACHOM  pYyUYKOH.
enecooOpa3zno pa3paboTath COOCTBEHHYIO CHMBOJHKY, COKPAIICHHS CIIOB, YTO ITO3BOJIHT
CKOHIIEHTPUPOBAaTh BHHMAaHHME Ha BAXKHBIX cBeAeHUAX. [IpociymmBaHue W 3amuch JEKLIUU
MOYKHO TIPOM3BOJHUTH MPHU MOMOIIM COBPEMEHHBIX YCTPOUCTB (IMKTO(POH, HOYTOYK, HETOYK H
T.1.). PaboTas Ha/l KOHCTIEKTOM JIEKIIHiA, BCETJa CaeayeT UCIO0Jb30BaTh HE TOJBKO YYEOHUK, HO
U Ty JHUTEparypy, KOTOPYIO JONOJHHUTEIHHO pPEKOMEHIOBaJl JIEKTOp, B TOM YHCIE
NepUOANYECKHE H3/IaHUsS COOTBETCTBYIOIIEH HampaBieHHOCTH. [lo pesynbraTtam paboThl ¢
KOHCIIEKTOM  JIGKIIMKM  cjieayeT O0003HAauuTh BOMPOCHI, TEPMHHBI, MaTepuall, KOTOPBIH
BBI3bIBACT TPYAHOCTH, MOMETUTHh U MOMBITATbCS HAWTH OTBET B PEKOMEHAYEMOW JIUTepaType.
Ecnmu  camocrosTenbHO  HEe  yjAaercs — pazoOpaTbcsi B Marepuane,  HeoOX0IuMO
chopMyIMpOBaTh BOMPOC W 3a/aTh IMPENoJaBaTeNi0 Ha KOHCYIbTALUU, HAa MPAKTHUYECKOM
3aHATUM, HAa OOLICHMM B KOHTAKTHbIC 4achl. JIGKIMOHHBIM Marepuan sBIseTCS O0a30BbIM,
C KOTOpOro HEoOXOJUMO HauaTh OCBOEHHE COOTBETCTBYIOILIETO pa3zesia HJId TEMBI.

[I;1aH mOArOTOBKM K JIEKIUU:
* O03HAaKOMHTHCS C TEMOMU JIEKIIUU
* 03HAKOMHTbHCA C MPEATIOKEHHBIMH BOIIPOCAMHU
* U3YyYUTh COOTBETCTBYIOIIMIA MaTepua
* 03HAaKOMHTbHCA C IUTEPATypOil 10 Teme
JlaGopaTopHble 3aHATHSA

B mnpouecce moarotoBku K 1abopaTOPHOMY 3aHATHIO HEOOXOIUMO O3HAKOMHTHCS C
pabouyeil mporpaMMmoN IUCHUIUIMHBI, TeMaMH M IUIaHaMU J1a0OpaTOPHBIX 3aHATHUH, YJIENss
oco0oe BHUMaHUE 1IeIsM U 337a4aM, CTPYKTYpe U COAEPIKAaHUIO JUCHUIUIMHBI, IPOBECTH aHAIIN3
OCHOBHOM y4e€OHOH JUTEpaTyphl, MOCJIEC Yero paboTaTh ¢ PEKOMEHIOBAHHOW JOMOTHUTEIBHON


http://icdau.kubsu.ru/

autepatypoid. [Ipy yCTHOM BBICTYIIJIEHMH IO KOHTPOJIBHBIM BOIIPOCAM CEMHHApPCKOTO 3aHATHS
HY)KHO wW37arath (He YHUTaTh) Marepual BBICTyIUIEHHs  cBoOoaHo. Heobxomumo
KOHIIEHTPUPOBATh CBOE BHMMAaHHUE HAa TOM, YTO BBICTYIUIEHHE OOpAIEHO K ayJUTOPHH, a HE K
IPEnoIaBaTeso, T.K. 3TO 3HAUUMBIN acleKT NMpodeccHoHaNbHBIX KomneTeHIui. [1o okoHuaHnu
71a00paTOPHOTO 3aHATHS CIEAYeT NOBTOPUTH BBIBOJBI, CKOHCTPYHUPOBAHHbIE Ha J1aOOPAaTOPHOM
3aHITHH, IPOCIEAUB JIOTUKY UX IIOCTPOEHUS, OTMETHUB IOJIOKEHHUS, JIe)Kallue B X ocHoBe. Jlis
9TOr0 B TEUEHHME CEMMHapa ClelyeT AeiaTh MOMETKH. bosee Toro, B ciydyae HETOUYHOCTEH U
(M) HETOHMMAHMS Kakoro-TMOO BOMpOca MPOWUIEHHOTO MaTepuana CIeayeT OOpaTUThCS K
IPENoJIaBaTeN0 A TOIMy4EeHUs HEOOXOIMMON KOHCYNbTAllMM U Pa3bACHEHHs BO3HUKIIEH
curyaruu. CxeMa MoAroTOBKHU K J1a00OPaTOPHBIM 3aHATHSIM:

® O3HAKOMHUTHCS C TEMOIL, LIENBIO U 331a4aMU PaOOTHI
paccMOTpPETh NMPEATIOKEHHBIE BOIIPOCHI
U3Y4UTb JEKLMOHHBIN MaTepuall, OCHOBHYIO U JIONOJIHUTEIBHYIO JINTEPATYPY
03HAaKOMUTbHCSI C IPAKTUYECKUMHU 3a1aHUSAMHU U XOJ0M UX BBIIIOJHEHUS
O3HAKOMUTHCS ¢ 000PYOBAaHUEM 3aHATHUS
BBITIOJIHUTH 33/1aHUS B COOTBETCTBUU C XOJIOM pabOThI
MMUCBbMEHHO 0()OPMHUTH BBITIOJTHEHHYIO Pa0boTy
MOJIBECTH UTOT U C/IENATh CTPYKTYPUPOBAHHBIE BHIBOJIBI

CamocrosiTesbHasi padoTa
CamocrosarenbHass paboTa CTYACHTOB JUCIHMIUIMHE OCYIIECTBISAETCS C  LEJbIO
yriIyOJeHus, paclIMpeHHs, CUCTEeMAaTH3alMM M 3aKPEIUIEHUS IOIY4YEHHBIX TEOPETHYECKUX
3HaHU#, (OpMUPOBaHMS YMEHHUH HCIIOJIB30BaTh JOKYMEHTALMIO U CIIEHUAIBHYIO JUTEparypy,
pa3BUTHS  TO3HABATENIbHBIX CIIOCOOHOCTEH W aKTUBHOCTH, a Takxke (opMUpOBaHUSA
CaMOCTOSITEIFHOTO MBILIUIEHUS, CIIOCOOHOCTEH K CaMOpPa3BUTHIO, CAMOCOBEPIICHCTBOBAHHUIO M
camMopealM3allui,  pa3BUTUS  MCCIENOBaTeNbCcKMX — ymMeHuid.  Ilepen  BbImosiHeHHEM
CaMOCTOSITENIbHOW paboThl HEOOXOIMMO YETKO IOHMMATh WEJNW W 3aJadyd paboThl, CPOKU
BBIIIOJIHEHHS, OPUEHTUPOBOUYHBIH OOBEM, OCHOBHBIE TpPEOOBaHMsI K pe3ylbTaTaM paboTHI,
KPUTEPHH OIICHKH. BO BpeMsi BBINOJIHEHHS CaMOCTOSITEIbHONH PabOThI MpPErojaBaTellb MOXKET
IPOBOJIUTH KOHCYJIbTalUU. KOHTPOJIb pe3yIbTaTOB CAaMOCTOSTEIBHON PAOOTHI CTYJEHTOB MOXKET
OCYILIECTBIISATHCS B MUCbMEHHOM, YCTHOW MJIM CMEIIaHHOH (opMme, ¢ MpeaCTaBIeHUEM MPOIYKTa
TBOPYECKOH AEATENbHOCTH CTyJIeHTa. B kauecTBe (GOpM M METOOB KOHTPOJIS CaMOCTOATEIbHON
paboThI CTYAEHTOB MOTYT OBITh HCIOJIB30BAHbI CEMUHAPCKUE 3aHATHUS, KOJUIOKBUYMBI, 3a4€ThI,
TECTUPOBAHUE, CAMOOTYEThI, KOHTPOJIbHbIE paboThl U Ap. Kpurepusmu OLEHKH pe3yIbTaTOB
CaMOCTOSITENIbHOW pPalOThI CTYJEHTA SIBISIOTCS: YPOBEHb OCBOEHHUS CTYJIEHTOM Y4eOHOTro
MaTepuaia;, YMEHHUs CTyJEHTa HCIOJIb30BaTh TEOPETHUYECKHE 3HAHMS IPU BBINOJIHEHUH
UHIMBUYAIbHBIX 3aJaHui; C(HOPMHUPOBAHHOCTH OOIICY4eOHBIX YMEHHUH; OOOCHOBAaHHOCTH H
YETKOCTb M3JIOKEHMsI 0TBETa; 0()OpMIIEHHE MaTepuaa B COOTBETCTBUM ¢ TpeOoBaHUAMU. [Inan
HOJTOTOBKH:
® M3y4YUTb COOTBETCTBYIOIIMM JIEKIIMOHHBIN MaTepHall
® U3yYUTh OCHOBHYIO JIUTEPATYPY 110 TEME
® U3YYUTH JIOTOJHUTEIBHYIO JIUTEPATYPY MO TEME
e 0(GOpPMUTH BBINOJHEHHYIO pPabOTy MUCBMEHHO WJIM B BHJE IPE3CHTALUU B
3aBUCUMOCTH OT 3a/1aHUs
® C/enaTh CTPYKTYPUPOBAHHBIE BBIBOJBI.
MeToanuyeckne peKOMeHIalUM 10 MOATr0TOBKeE NMpPe3eHTAlMI:
*  3HAaKOMHTBHCS C TEMOH, IIETIbIO U 3aJa4aMi
*  COCTaBUTH IUIaH MIPE3EHTALIMU COIVIACHO OCBOCHHOMY TEOPETUUYECKOMY MaTepHairy
*  TIPOU3BECTH MOKCK B JIEKIIMOHHOM MaTepHalie, OCHOBHOM U JONOJHUTEIBHOM TUTEpaType
(akTHUeCKOro MaTepuasa 1o TeMe
*  IPOM3BECTH MOUCK WIUIIOCTPATUBHOIO MaTepuasa B CETU "MHTEpHET"
*  COCTaBHUTb IIPE3CHTALUIO IPU MOMOLIM crienuaiu3npoBanHoro [10
*  COCTaBHUTb JOKJIAJ MO WITIOCTPATUBHOMY MaTepHally Mpe3eHTaIuH



*  OTpENeTHpOBATh MPE3CHTAIUIO TIEpe]l caadeh

MeToanyeckue peKOMeHIaMHU 10 MOAT0TOBKE K KOJUIOKBHUYMY:
*  O3HAKOMHTHCS C TEMOU U BOIIPOCAMH KOJUTOKBHYMa
*  U3YYHTh JICKIIMOHHBIA MaTepra
d I/I?)y‘II/ITB OCHOBHYIO JIHTepaTypy 10 TEMC
*  U3YYHTH JONOJHHUTEIBbHYIO JIUTEPATypy MO TEMe
o HaItucaTthb OTBCT HaA HpGI[JIO)KGHHBIfI BOHpOC
*  00BeM MUCbMEHHOTO OTBETA OT 3 710 4 CTpaHMII, BpeMsl BBIMOJTHEHUS 10 90 MUHYT

IHoaroroBka K 3K3aMeHy

[Ipu moaroToBke K K3aMeHy HEOOXOAMMO OPHUEHTHPOBATHCS HA KOHCIIEKTHI JICKIHUH,
pabouyro mporpaMmy AMCHMIUIMHBI, HOPMATUBHYIO, Y4EOHYI0 U PEKOMEHIYEMYIO JIUTEPaTypy.
OcCHOBHOE B IOJTOTOBKE K Ca4e 9K3aMEHa - 3TO TIOBTOPEHHE BCEro MaTepuaia JUCUUIUIMHBL, IO
KOTOpOMY HEOOXOJuUMO cJaBaTh 3Kk3aMeH. I[Ipu moArotoBke K caauye 3K3aMeHa Bech 00beM
paboTbl HYXHO paclpeiessTb paBHOMEPHO [0 JHSAM, OTBEACHHBIM JJs TOATOTOBKH,
KOHTPOJIMPOBATh Ka)/bli JI€Hb BBHIMOJHEHHE HaMEeUeHHOW paboThl. B mepuon MmoAroToBKH K
9K3aMEHY CTYJCHT BHOBbH OOpaIlaeTcsi K M3y4eHHOMY (IIPOHACHHOMY) y4eOHOMY MaTepHualy.
[TonroroBka BKJIIOYaeT B ceds TpU dTama: CaMOCTOSITENbHAas paboTa B TEYEHHE CEMECTpa;
HEMOCPEJCTBEHHAs] TMOATOTOBKAa B JIHM, TNPEALISCTBYIOIIME OHK3aMEHy IO TeMaM Kypca;
MOJrOTOBKA K OTBETY Ha 3aJjaHusl, coepxalirecs B Omierax. Dk3aMeH IPOBOAUTCS MO OujIeTaM,
OXBATHIBAIOIIMM BECh MPOIJIEHHBIH MaTepHal AMCLUUIUIMHBI, BKIOYas BOIPOCH, OTBEIACHHBIC
JUISL CAaMOCTOSITENIbHOTO M3yuyeHHs. [y ycnemHoW cnauM yka3aHHble B paboueil mporpamme
dopmMupyeMble KOMIIETEHIIMM B pe3yJlbTaTe OCBOCHHUSA JUCUUIUIMHBI JOJDKHBI  OBITH
MPOJEMOHCTPUPOBAHBI; TOTOBUTHCS K 3K3aMEHY HEOOXOIMMO HAUMHATH C MEPBOU JIEKIUH U
MEPBOro CEMUHApA.

B ocBoeHMH MUCHMITIMHBI WHBAIWJAMU M JIMIAMH C OTPAHUYCHHBIMU BO3MOXKHOCTSMU
3I0pPOBBSl OOJIBIIIOE 3HAYCHHUE HWMEET WHIWBHUIyabHas ydeOHas pabora (KOHCYJIbTAIlUH) —
JIOTIOJTHUTENILHOE pa3bsICHEHNE Y4eOHOr0 MaTepHara.

WunuBuayanbHble KOHCYJIbTAlMM 1O TPEAMETY SABISAIOTCS BaXKHBIM  (PAKTOpPOM,
CHOCOOCTBYIOUIMM MHAWBUIAYAIN3aLUU OOYUYEeHUS U YCTAHOBJICHUIO BOCITUTATEIBHOTO KOHTAKTA
MEXIy T@pernojaBaTeieM W O00y4arolMMCs HMHBAJIWIOM WM JIUIOM C OrPaHUYCHHBIMU
BO3MOXKHOCTSIMH 3/10POBBSI.

7. MaTtepuaibHO-TEXHHYECKOe o0ecnevyeHne no JUCHUuIInHe (MOAYJII0)

HanmeHnoBanue crienuaIbHBIX
MOMEILEHUI

OCHAaIIEHHOCTD CIEIAATLHBIX
MOMEILEHUI

HepequL JIMOCH3UOHHOI'O
MporpaMMHOTO obecneueHus

VYueOHble ay IUTOpUU JUIS
NPOBEICHUS 3aHATHH JIEKIIHOHHOTO
THIA.

MeOGenb: yueOnast meGelb.
TexHu4eckue cpeacTBa 00yUCHUSL:
9KpaH, MPOCKTOp ayJHOCHUCTEMA,
KOMIIBIOTEP/HOYTOYK,
COOTBETCTBYIOIIMM MPOTrPAMMHBIM
obecrieuernem (I10).

Microsoft Windows
Microsoft Office

NAG: A E ayIUTOpUH st | MeGenb: yaeOHas MeOenb. Microsoft Windows
MPOBEICHUS TPYIIIOBBIX n | Texandeckue cpeactpa ooydenus: | Microsoft Office
WHMBHIYAIbHBIX ~ KOHCYJIBTALMH, | 3KpaH, MPOEKTOp ayAHOCUCTEMA,
TEKyIIEeTo KOHTPOJIS U | KOMITBIOTEP/HOYTOYK,
MPOMEKYTOYHO# aTTeCTAINH. COOTBETCTBYIOIIUM ITPOTPAMMHBIM

obecrieuennem (I10).
VYueOHble ayJMTOPHU st | MeGenb: yueOnast MmeOelb Microsoft Windows
HPOBEICHUS npaktrdeckux | Texnuueckue cpencrsa ooyuenus: | Microsoft Office

3aHATUI. AyauTopus.

9KpaH, MPOEKTOP ayJHOCHCTEMa,
KOMITBIOTEP/HOYTOYK,
COOTBETCTBYIOIIUM MPOTPAMMHBIM
obecneucnueM (110).
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CaMOCTOSITEILHOU

paboThl  OOYJArOIIMXCS

MPEIyCMOTPEHBl  MOMEIIEHUS,

YKOMITJICKTOBAaHHBIE CIICIIHATN3UPOBAHHON MeOesbIo, OCHAIIICHHBIE KOMITBIOTEPHOM TEXHUKOU C
BO3MOXHOCTBIO MOJKIIIOUYEHUS K ceTu «lHTepHeT» M o0ecrieueHHeM JI0CTyNa B IEKTPOHHYIO
UH(POPMALOHHO-00pa30BaTENbHYIO CPEly YHUBEPCUTETA.

HanmeHnoBanue noMeIieHui 1jis
CaMOCTOSATEIILHOW PabOTHI
o0yJarommxcs

OCHaIICHHOCTh IOMEIICHUH JIst
CaMOCTOSATEIILHOW PaOOTHI
o0yJarommxcs

HepequL JIMOCH3UOHHOI'O
MporpaMMHOTO obecrneueHus

ITomemenue Uisi CaMOCTOSITENILHOM
paboThI 00yUaIONIMXCsT (YUTATBHBIH
3as1 HayuHoit GubmmoTexn)

Mebenb: yaeOHas Mmebenb
Kommexkt  cnenumann3upoBaHHOM
MeOeH: KOMITBIOTEPHBIE CTOJBI
O6opynoBaHue: KOMITbIOTEepHAs
TEXHHKAa C TOAKIIOYCHHEM K
MH(OpPMaLMOHHO-
KOMMYHUKaIIMOHHON
«HTEpHET» W JOCTYHOM B
JNIEKTPOHHYI0  MH(OpMalMOHHO-
00pa3oBaTeIbHYIO cpeny
00pa3oBaTeNbHOM  OpraHU3aluy,
Be0-KaMephl, KOMMYHHUKAIIHOHHOE
obopynoBanue, obecreunBaroee
JOCTYIl K  CeTH  HMHTEPHET
(mpoBomHOE COCIMHEeHNE u
OecrpoBOTHOE  COCIUHCHHE  II0
texHogoruu Wi-Fi)

CETH

Microsoft Windows
Microsoft Office

ITomemenne A cCaMOCTOSATENIBHON
pabots! oOyuatommxcs (aya.437a)

Mebenb: yaeOHas Mmebennb
O6opynoBanue: KOMITBIOTEpHAs
TEXHHUKa C MOAKIIOYEHHEM K
MH(OpPMaLMOHHO-
KOMMYHHUKaIIMOHHON
«HTEpHET» W JOCTYHOM B
JJIEKTPOHHYI0  WH(OpMannoHHO-
00pa3oBaTeNBHYIO cpeny
00pa3oBaTeNbHON  OpraHU3aluy,
KOMMYHHUKAIIMOHHOE
obopynoBanne, obecrieynBaroiee
JOCTYym K  CEeTH  HHTEpHET
(mpoBoaHOE COETMHEHUE u
OecpoBOJITHOE  COEIMHEHUE  TIO
TEXHOJIOTHH Wi-Fi),
MYJbTUMEAUNHBIN TeJIeIKpaH

CETH

Microsoft Windows
Microsoft Office
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