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Mporpamma yuyebHON AucUMNANHBI «MexaHu3Mbl TpaHchopMauum 3Heprum B
(hoTOCKMHTE3e» CcocTaBneHa Ha ocHoBe OC BIO no HanpaeneHuto nogrotoskn 06.04.01
Buonorus, yTBEpPXAEHHOr0 nNpuKazoM MuHUCTepcTBa 06pa3oBaHMsA U HaykKu [lOHeL Kol
HapogHoit Pecnybnuku o1 "28" ceHTabps 2016r. Ne 1002, 3aperucTtpvpoBaHHOMY B
MwuHuctepctee toctuumum OHP ot 20 okTabpsa 2016 r. Ne 1652 n «IlonoxeHus 06 opraHusaumm
yyebHOro nmpoiuecca B 06pa3oBaTeflbHbIX OPraHM3auMaX BbICLLIEro  NPOgeccroHanbHOro
obpaszoBaHua [loHeukoit HapogHoi Pecny6nvkn», yTBepXAEHHOro npukasoM MuHMUCTepCcTBa
obpasoBaHua 1 Haykun OHP «30» oktabpsa 2015 r. Ne750, yyebHbIX M1aHOB MO HanpaBNeHWto
nogrotoekn 06.04.01 Buonorusa (Mpodunb: Bruodusuka), yTBEPXKAEHHbIX YudeHbiM COBETOM
YHusepcuteta ot 31.03.2017 r., npotokon Ne 3 M OCHOBHON 06pa3oBaTe/IbHOW MPOrpammbl,
yTBEPXAEHHON npukasom pekTtopa (Ne 77/05 ot 06.05 2017 r.).

Pa3paboTunk:

A.0.-M.H., npotheccop Kadeapbl 6GUOGHN3NKN C.B. becnanosa
cT.npenojasatesib Kageapbl 6MOPU3NKN E.C. CepreeBa
cT.npenojasatesib Kagenpbl 6MOPU3NKN C.B. Yyguuxkuin

Mporpamma y4yeb6HOM AUCUUNIMHBI YTBEPXKAEHA Ha 3acefaHnmn Kagenpbl 61opU3nKn
MpoTtokon Ne 16 ot "15 mas 2017 .
3aB. Kaeapoit [~ C.B. becnanosa

MporpaMma Yy4ye6HON AMCUMNAMHBLI  0A00peHa Yy4eBHO-METOAMYECKOW KOMUCCUEN
Buonormyeckoro hakynbTeta

Mpotokon Ne 10 ot “23” noHaA 2017 T.

Mpeacepatens y4eGHO-METOANYECKOA

KoMuccuu pakynbteTa E.B. lNpokoneHKo
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1. OGaacTh NMpUMeHeHHS] U MeCTO IMCHUIUIMHBI B y4eOHOM mpomecce: y4deOHas
aucHuIinHa «MeXaHu3Mbl TpaHcQopMali SHEPruu B (OTOCHUHTE3E» SIBISETCS BapUaTUBHOM
4acTbi0 Npo¢ecCHOHaIbHOrO OJ0Ka AMCUUIUIMH TMOJATOTOBKH CTYJACHTOB [0 HAIPaBIICHUIO
nonarorosku 06.04.01 buonorus.

Hucturnnuua peanu3yercss Ha Ouosormueckom ¢akynprere ['OY BIIO  «JloHHY»
kadenpoii 6nou3uKM, OCHOBBIBACTCS Ha 0a3e MUCHUIUIMH OakanaBpuara dusnka, MaTemaruka,
Huronorusi, ®usunonoruss u 6Moxumust pacreHuit, Anaromusi pacrenuid, dusnyeckue MeToNbI B
6uosioruu, buodusuka, Beenenue B 6nopusuky, Maremaruyeckre MeToasl B ouonoruu, O6mas
U Heopranudeckas xumwusa, buoopranmdeckas xumus, Opranuueckass Xumus, VI30paHHbIe TIIaBbI
Teoperudeckoir 6modusmnku, KommnbroTepHble uccieoBaHue U MOAETUPOBAHUE OHOIOTHMUECKUX
npoueccoB, Juddepenuuanbuple  ypaBHEHHS B OHMOJIOTMM U MEOUIMHE, a TakKkKe
MIPEIIIECTBYIOIUX U COMYTCTBYIOIINX AUCHUIUIMH DKojlornyeckas ouodusuka, KommuecTBeHHBIH
aHanu3 OWOJIOTMYECKUX JaHHBIX, buodusnueckue MeETOIbl B 3KOJIOTHMYECKOM MOHUTOPHUHTE,
Buonorndeckoe neiictBue ¢puszndeckux GpaxTopoB, KuHeTnka U TepMOIUHAMUKA OHOJIOTHYECKUX
nporeccoB,  buodusmka  TpaHCIOPTHBIX  mporeccoB,  MonekynspHas — Ounodmusuka,
MareMaTHuecKkoe MOCIUPOBAHHE OHMOJIIOTHYECKUX TporeccoB, CrenrinaBel (QU3HUECKUX H
XUMHUYECKUX HayK, CoBpeMeHHbIe npodaembl Ouonoruu (ouogusnku), CoBpeMeHHasi SKOJIOTUs U
rJI00aNbHBIE  DKOJIOTMYECKHE  MpOOJeMBbl, SBJISETCS  OCHOBOM NI pelIeHMs]  3a1a4
MIPOM3BOJICTBEHHON (HAYyYHO-TIEJAroruyecKoii), MPOU3BOJCTBEHHON (MPEIAUINIOMHON) MPAKTUK,
HaMUCcaHUs HAyYHO-HCCIIE0BATEIbCKOM paboThl U OyAyIIeil mpodecCHOHANbHON ACSITETbHOCTH.

2. HopMaTuBHBI€ CCBUIKH (npu HE0OX00UMOCMU)
3. CTpyKTYypa AUCHMILUIMHBI (M00Y/5)
. YHast Ma aoyHas Ma
XapakTepucTuka yueOHOU JUCIUTIINHBI © Gbop 340 op
oOyueHus oOyueHus
OO6pazoBaTenbHBI YPOBEHD: Marwuctp
Hamnpasnenue noaroToBku 06.04.01 buosorus
ITpoduib buodusuka
KonmgecTBo conepkaTenbHBIX MOTyIIEH (TeM) 2 (7)

JucuumnnuHa 6a30B0H / BApUaTUBHOM 4acTH

N 1 Jucnuruimza BapuatuBHoi yactu Ol
o0pa30BaTeIbHON MPOrpaMMbl

meKyujutl, MOOYIbHblll KOHMPOIlb,

@®OopMBI KOHTPOJIS
NPOMeNCYmMoyHas ammecmayus (IK3ameH)

) ouHas popma 3a04Hast popma
o0yueHus 00y4YeHHUs
KonndecTBo 3aueTHbIX eAMHUIL (KPEAUTOB) 2 2
KonnuecTBo yacos 72 72
I'on moaroToBku 2 2
Cemectp 3
KommuecTBo yacos
- TEKIIMOHHBIX 18 4
- IPAKTUYECKHX, CEMUHAPCKUX
- 1aOOPaTOPHBIX 18 4
- CAaMOCTOSATENbHOM paboThI 36 64
B T.4. HHAWBHyaJIbHOE 3a/IaHNE

HenenpHOE KOJIMYECTBO YACOB, T.4. 4

ayJIUTOPHBIX 2




4. OnucaHue TUCUMTLINHBI
eau u 3aga4n.

IJeny — n3yvenue (HU3NYECKUX OCHOB MEPBUYHBIX MPOLECCOB (POTOCHMHTE3A: MEXaHU3MBI
MOTJIOIIEHUSI MOJIEKYJaMU IHUTMEHTOB CBETOBOI'O W3JIy4E€HHS, IPOLECCHl MUIPAllUM SHEPIHHU
AJIEKTPOHHOTO BO30YXK/EHUS, MEXAaHU3Mbl TYIIEHUS 3JIEKTPOHHOIO BO30YXKICHMS; W3Y4YHTb
0COOCHHOCTH PETUCTPALIUU COCTOSIHUM MOJIEKYJI, BXOASIIUX B (POTOCUHTETUYECKYIO JIEKTPOHHO-
TPAHCIIOPTHYIO LIETIb.

3a0auu - TOHMMaHHE OCHOBHBIX (U3UYECKHMX OCHOB IIPOLIECCOB MOTJIOLIEHUS U
B3alMO/JICIICTBUSl CBETa C BELIECTBOM; YCBOCHHE OCHOBHBIX IIPUHLIMIIOB, JIEXKAIIUX B OCHOBE
(GYHKIIMOHUPOBAHUS KaK JIEKTPOH-TPAHCIIOPTHOM LENU U KHUCIOPO/-BBLACTSIONIET0 KOMIUIEKCa,
Tak ¥ Gorocuctemsl 11 B 11e10M; MOHMMaHNE OCHOBHBIX MEXaHU3MOB AJIEKTPOHHOT'O BO30YKICHHS
u murpanuu sHepru B @C II; yMeHHe NpUMEHATh M BBIOMpPATh METOAbl HEOOXOAMMBIE IS
peleH s 3a/1a4, CBSI3aHHBIX C UCCIIEIOBAHUEM COCTOSHUS (POTOCUCTEM.

TpeGoBanus Kk pe3yibTaTaM 0CBOEHHUS] AUCHHUILINHBI: [Ipoliecc n3ydyeHus TUCHUILIUHBI
HanpaBjieH Ha (OPMHUPOBAHUE BIIEMEHTOB CIEAYIOIMX KomieTeHuud B coorBercTBUM ¢ ['OC
BIIO no nannomy Hanpasneruto moarotoBku 06.04.01 buonorus npoduis buodusuka:

a) oowexkyromypnuix (OK):

CIIOCOOHOCTH K a0CTPAaKTHOMY MBIIUICHUIO, KpUTHUECKOMY aHanu3y uHpopmarmu (OK-1);

FOTOBHOCTb K  CaMOpa3BUTHUIO, cCaMOpealM3allud, HCHOJIb30BAHUIO  TBOPYECKOI'O
noreniuana (OK-3);

0) oowenpogeccuonanvnvix (OIIK):

TOTOBHOCTh HCIIOJIb30BaTh ()yHIAMEHTAIbHBIE OWMOJIOTHYECKHE MPEACTaBICHHUS B cdepe
npoheCCHOHATIBHOMN eITeIbHOCTH JJIsl IOCTaHOBKH U penieHus HoBbIX 3ana4 (OI1K-3);

CHOCOOHOCTh CaMOCTOSITEJIBHO aHAJIM3UPOBATh HMMEIOUIYIOCS HH(OpMAIMIO, BBISBIATH
¢dbyHIaMeHTalbHBIE TPOOJEMBI, CTAaBUTh 3aJady U BBIIOJHATH IIOJIEBBIE, JIA0OPATOPHBIC
OMOJIOTHYECKHE M MEIUKO-OMOJIOTHUECKUE HCCIIEAOBAHUS C MCIIOJIb30BAaHUEM COBPEMEHHOU
anmnapaTypbl U BHIYMCIUTENBHBIX CPEICTB, HECTH OTBETCTBEHHOCTD 32 KA4€CTBO padOT U HAyUHYIO
A0CcTOBEpHOCTH pe3ynbratos (OITK-4);

CIIOCOOHOCTh TNPUMEHSATh COBPEMEHHBIE KOMIIBIOTEPHBIE TEXHOJIOTUM TMpu cOope,
XpaHeHuH, o0OpaloTke, aHalW3e M Iepenaye OMOJOTMYECKOM HMH(pOpMAIUM A peleHHs
npodeccronanbHbIx 3ana4 (OIMK-7);

CHOCOOHOCTh NPOQecCHOHANBHO O(OPMIIATE U MPEACTaBIATh PE3YJIbTaThl Hay4HO-
HCCIIEIOBATENbCKUX U MPOU3BOJACTBEHHO-TEXHOJOTHYECKUX PabdOT MO YTBEPKACHHBIM (popmam
(OITK-9);

8) npogpeccuonanvuvix (I1K):

HAYYHO-MCCJIeI0BATEIbCKAS 1eITeIbHOCTD:

CIIOCOOHOCTh TBOPUYECKU HMCIOJIb30BaTh B HAYYHON M IIPOU3BOCTBEHHO-TEXHOIOIMUECKON
NeSITeNbHOCTH 3HaHUS (YHAAMEHTAIBHBIX M TPHUKIAJHBIX pa3feioB JUCHUIUIMH (MomyInei),
OIPECIISIFONIMX HAMPABICHHOCTD (Mpodmiib) mporpammbl Maructparypsl (ITK-1);

CHOCOOHOCTh MIPUMEHATh METOIMYECKHE OCHOBBI IIPOEKTUPOBAHUS, BBIITOJIHEHHS TTOJIEBBIX
1 J1a00opaTOPHBIX OMOJIOTUYECKUX, IKOJIOTUYECKUX HCCIIEIOBaHHUM, MCIOIb30BaTh COBPEMEHHYIO
anmaparypy, BBIYACIHUTENbHbIE KOMIUIEKCHI (B COOTBETCTBUU C HANpaBJIEHHOCTBHIO (HpoQuiem)
nporpammbl Maructparypsi (ITK-3);

CHOCOOHOCTh OCBAaWBAaTh TEOPHM, MOJIEIH, METOJbl HCCIIECAOBAaHUS, HABBIKU pa3pabOTKU
HOBBIX METOMUYECKUX MOXO0I0B C yUETOM Iefiei u 3amaau uccienoanus (ITK-4).

B pesyabTare usyyeHust y4eOHOM JUCHUILIMHBI CTYACHT J0JIKEH.

OpUEHMUPOBAMbCA: B COBPEMEHHBIX MpobdIeMax U MeToax Onou3uku (OTOCHHTESA;

3Hamp: CTpoeHHE (POTOCHMHTETHYECKOrO  ammapaTa, OCOOEHHOCTH  MEXaHU3MOB
IIOTJIOLEHUS] CBETOBOM PHEPIMM BELIECTBOM; MEXAHW3MBbI MUTPALMM U NEPEHOCA DJIEKTPOHHOTO
BO30OYKIeHHs;, (U3MUYECKHEe MEXaHM3Mbl JJIEMEHTAPHOIO aKTa I[epeHoca JJIEKTPOHOB IpHU



dboTocuHTE3E;

ymemp: HOPMYIHPOBATH LETH U 33Ja4d SKCIEPUMEHTAIBHBIX HCCIEIOBAHUN B 001aCTH
6nodu3uKu GOTOCMHTETUYECKUX MPOLIECCOB, MEXaHM3MaX MUTPALIMU YHEPTHH BO3OYKICHUS;

e1aoemsy: TCOPCTUUCCKUMU 3HAHUAMHA U MPAKTUUCCKMMU HABBIKAMU, HGOGXOI[I/IMBIMI/I JJIA
ONMCAaHUsA M aHallu3a TMPOLECCOB DJJIEKTPOHHOTO TPaHCIOPTa, paboThl (GOTOCUCTEMBI 2 U
KHUCJIOPO/I-BBIACIIAIONIETO KOMILJIEKCA BBICIIUX PACTEHUN U MUKPOBOJOPOCIICH.

5. Conep:kaHue TUCHUILVIMHBI U (POPMBI OPTraHU3AIMU Y4€OHOI0 Npouecca

Kypc mucummmmuel «MexaHu3mbl —TpaHchopMaluyd SHEPrud B (POTOCHHTE3E
IpelycMaTpuBaeT clieayomue (opMbl OpraHu3aluy yaeOHOro mpolecca: JIEKIUH, 1a00paTopHbIe
3aHATHUS, CAMOCTOATENbHAs paboTa CTyICHTA.

Matepuan  u3naraercs € HCIOJIb30BaHMEM  OOBSCHUTEIHHO-MUILTIOCTPATUBHBIX
Y 3BPUCTUYECKUX METOAOB oO0ydeHus. B ydeOHOM mporecce NPUMEHSIOTCS aKTUBHBIC |
MHTEPAKTUBHBIC (DOPMBI IPOBEICHHS 3aHATHH (Pa300p KOHKPETHBIX CUTYAIIUi, TUCKYCCHS U T.]IL.).

CamocTtosTenpHass padoTa CTYACHTOB MpeaycMaTpUBaeT MOATOTOBKY K JIA0OpaTOPHBIM

3aHATUAM, U3YUCHUC yqe6H0171 1 METOJIUUYECKOM JIATECPATYPhI, COCTABJIICHUC KOHCIICKTOB.

HopsinkoBbIi
Kparkoe conepxkanue TeMbl
HOMep U TeMa
Cooeprcamenvhotit Modyns 1
Tema 1. [Tornomenue cBera, (uyopecleHIns, TEIioBass KOHBEPCHS
IIpoueccsl SHepruu Bo30YyxkJaeHUs. KBaHTOBBIA BBIXOA JIIOMHUHECLEHIMH, 3aKOH
B3aUMOJCUCTBUSA BasuinoBa, ypaBHenue llltepna-®onbmepa. MoauduuupoBaHHas Teopus
csera ¢ BemectBoM | [lItepna-donbmepa. Ilornomienue cBera BemecTBoM, 3akoH byrepa-
JlamOepTta-bapa. KBaHTOBbII BBIXOJ JTIOMUHECHEHIMH @y, UIUTEIBHOCTD
B030yxJ1eHHOro coctosiHus. Koadduumentsr DiiHiuTeiiHa, oTpunareabHoe
NorJionieHnue (yCUJeHUE CBETa), CYINEpPIIOMUHECICHIUS, TeHepalus
JIA3€PHOT0 U3JIyYEHHUS.
Tema 2. Cratuyeckoe ¥ JUHAMHYECKOE TYyIIEHHE  (IyOpecLEeHIUH.
Ilepenoc »Heprum | KoHIIEHTpallMOHHOE ~ TYyLIEHWE  JIIOMHUHECLEHIUH. IIpakTnueckue
3JIEKTPOHHOTO npumenenus. [lpasuno JleBmnHa, 3epkanbHas cummerpusi, 0-0 nepexon.
BO30YKJICHUS TemnepaTypHoe TymeHue moMUHecHeHIH. DiyopecieHIus TMMEPOB U
9KcHMepoB. O@dext cuta. TpumaeTHble COCTOSHUS OHOMOJIEKYII.
®ocdopecuenius.  M3nyuatenbHoe  BpeMs  JKU3HU.  3aMelJIeHHas
¢bayopecueHIMs U €€ TNpaKkTHUYeCKWe TpuMeHeHus. TemmepaTypHas
3aBHCUMOCTb 3aMeJUIeHHON (uryopecueHmy. Tymenue gochopecieHum.
Tema 3. [Ipubnuxenue JIBYXYPOBHEBOM CHUCTEMBI JUTS
MexaHu3mbl KBaHTOBOMEXAHWYECKOTO OMMCAHMS IJIEMEHTAapHOIO aKTa IepeHoca
MUTpallMu SHEpruM | sHepruu. [uccunarvBHas cucrema. J(UIonb-IunoapHOE B3aUMOIEHCTBUE.
3JIEKTPOHHOI'O IIepexonsl B kBazuHenpepblBHOM crekrpe. Teopus ®épcrepa. MHTerpan
BO30YKICHUS MIEPEKPHITUS,, OPUEHTAIMOHHBIM ¢akTop, paauyc Dépcrepa. YcioBus
npuMeHuMoctu teopun @épcrepa. Mcnonb3oBanue teopun Oépcrepa ais
OLICHKH pPAaCCTOSIHUSL MEXIYy MOJIEKyJaMH. JIMnosib-KBaapyIONbHOE H
KBaJIpyNoJib-KBaJIpyHoiabHOE B3auMojaeicTBre. OOMEHHO-pe30HAHCHBIN
MIEPEHOC SHEPIUH.
Tema 4. [TurmMeHT-0eNKOBbIE ~ KOMIUJIEKCHI ~ BBICIIMX ~ pPacTeHHUH  H
[Ipomneccsr uumanoOakrepuii.  [IpocTpaHcTBeHHass ~— opraHm3anusi  MUTMEHTHOIO
MUTpalluy dHEpruM | anmnaparta. CHEKTpajbHbIE XapaKTEPUCTUKH, IYTH MWUIPALUUA DHEPTHH.
B anTeHHOM | [Iporiecchl aHHUTWISIIIUN SJEKTPOHHBIX BO30ykmeHuit. Mogens I[llatia
anmapare BBICIIMX | JUISl ONpPEAENEHUS KOHCTAaHT MMIPAllMM SHEPTUU U NEPEHOCA IEKTPOHA.
pacTeHui u | TemneparypHas  3aBUCUMOCTh  CKOPOCTEM  MUIpAllMd  DHEPTHH.
IUaHOOAKTEepHi PexomOunamms 3apsnoB B PLI, pekomMOWHAIMOHHAs JIFOMHUHECIICHIUS
cBeTocoOMparomeld aHTEHHBI. JDKCIEPUMEHTAIBHBIC JaHHBIC IO TIEPEHOCY
BO30YKJIEHHUs] B aHTCHHBIX KoMIulekcax. Hedoroxumuueckoe TynieHue B




AQHTCHHE BBICIIUX PACTEHUH (3€aKCAHTHHOBBIM LHUKI) W [HaHOOaKTepuit
(opaHXeBbIil KAPOTHHOMIHBIN OCIIOK).

CooeporcamenvHutit Mooyas 2

Tema 5.
IIepenoc u 3axBar
SHEPrUu
BO30OYXKIEHHUS Y

Peaknust poTocuHTE3a B 00IIEM BHIE U PACTCHUN M MyPITYPHBIX
OakTepuil. PeaknuMoHHBIE IICHTPHI M CBETOCOOMpAIONIasi aHTCHHA —
OCHOBHBIC YacTH (POTOCHHTETUYECKOTO armapara, B KOTOPBIX MPOTEKAIOT
nepBUYHbIe ((pu3nyeckue) mporecchl. [IUrMeHT-0eNKOBbIe KOMILJICKCHI

IypIypPHBIX PEaKUMOHHBIX IIEHTPOB M AaHTEHHBI — COCTaB ITUTMEHTOB, OEIKOBBIC
Oaktepwuii KOMIOHEHTHI. [IpOCTpaHCTBEHHBIE CTPYKTYpPbl PEaKIMOHHOIO IICHTPA,
nepudepudeckoro (LH2) u mpunentpooro (LH1) cBerocobuparomnmx
KOMILIEKCOB MypHypHbIX O6akTepuil. CHMMETpPUYHBIE KOJIBLIEBBIE arperaTsl
MoOJIeKYJ O0aKkTepruoxaopoduiia B aHTEHHE — SKCUTOHHOE B3aUMO/ICHCTBHE,
JIeTOKaTu3aIs BO30YKJICHUI o HECKOJIbKUM MOJIEKYJIaM
6axTepuoxiopodmia. CrnekTpalibHble TPOSBICHHUS SKCUTOHHOW MPUPOIBL.
[Tepenoc 3ueprum BO30YKICHUS B JUIIOJb-TUTIOILHOM MPUOIMKCHUN (TI0
®épcrepy). KonmnekTuBHbie (3KCUTOHHBIE) DIIEKTPOHHBIE BO30YXKICHHUS B
cBeTOoCOOMparonMx KoMiuiekcax. MomudunupoBanHas Tteopusi Peaduima
u 00606meHHas Teopus depcrepa.
Tema 6. Oxcurennsiii porocuntes. [lepBuunbie mporeccs B hoTocucTeMax.
DNeKTpOH- Paznenenue 3apsimoB. Mexanusm TpaHchOpMaluu CBETOBOW SHEPruu B
TpaHCIOPTHAS xuMudeckyto. Tumbl Qortocucrem. Z-cxema. Jlokanuszanuss KOMIUIEKCOB
L[eNb OKCUT€HHOTO | JOTOCMHTETUYECKON  1emr B (DOTOCHHTETHMYECKMX  MeMOpaHax.
dotocuHTE3a [Tnactoxunon. Komrmuteke nutoxpomoB bg/f. Q-mukn. Ilnacronmanu.
®orocucrema 1 u dorocucrema 2 (OC 1 u ®C2). Ceerocobuparomuit
kommieke (CCK2) wu ero mmurmeHtsl (XJI0poduiuiel, (UKOOMIHHBL,
KapOTHHOMIBI).
Tema 7. OnexTpoH-TpaHcnopTHele (OT) KOMIOHEHTBI, KO(QAKTOpbl |
DNEeKTpOH- penokc-akTuBHbIe KOMITOHEHTHl P C2. OKUCIUTENIbHO-BOCCTAHOBUTEIbHbIE
TPAHCIIOPTHBIE noteHuuansl. P680. Tuposun Yz. Kucnopoa-BbLAensiomuil KOMILIEKC
KOMITIOHEHTBI u | (KBK). AkuenropHas cropoHa. POTOMHTHOMpOBaHHWE: JOHOPHOE W
KHUCJIOPOI- aKIEITOPHOE; MapraHileBas THUINOTe3a. 3ammTra OT (HOTOMHTHOWPOBAHUS:
BBIICIIS IO cunte3 Oernka D1; muroxpom b-559; kapoTrHOUABL;, KCAHTODUITBHBIN UK.
KOMILJIEKC Crpykrypa Mn/Ca knacrepa. Jluranmel, cBsspiBatonmme Mn/Ca kiacrep.

OyHKIUS MapraHiia B OKUCICHHH BOJIbI. UeThIpeXTaKTHAS TIEPHUOJHUYHOCTh
BBIICTICHUS KUCIIOPOJa. S-IIHKIL.




TemaTn4yeckui nJiaH

CoaepsxaTeJbHbIA MOAYJIb 1

KoaunuecTBO 4acoB

Ounas gopma 3aounas popma
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Tema 1.
. 9 2 2 5 11 9
I[Tpouecchl B3aMMOJICHCTBHSI CBETA C BEIIECTBOM 1 1
Tema 2. 9 2 5 5 9 9
[TepeHOC YHEPTUH HIEKTPOHHOTO BO30YKICHHUS
Tema 3.
MexaHu3Mbl ~ MUTpallMd  3HEpPruu  3iekTpoHHoro | 10 | 2 2 6 11 9
BO30OYKICHHS
1 1
Tema 4.
[Ipomiecchl Murpanuu SHEPTUM B aHTEHHOM ammapare | 13 | 4 4 5 9 9
BBICIINX PACTEeHUH U IMAHOOAKTepUil
Hmozo no 1 codeprcamenvromy mooyiio 41 | 10 10 21 40 | 2 2 36




CoaepikaTeJbHBII MOAYJIb 2

KoaunuecTBO 4acoB
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Tema 5.
[lepenoc u 3axBaT SHEPTUM BO30YXKACHUS Y TypnypHBIX | 9 2 2 5 10 9
OakTepuii 1
Tema 6.
DNeKTpOH-TPAHCIIOPTHAS 1(S113 OKcUTeHHoro | 13 4 4 5 11 1 10
¢dboTocuHTE3a
Tema 7.
DJNEeKTPOH-TPAHCIIOPTHBIE KOMIIOHEHTBI M KHciIopod- | 9 2 2 5 11 1 1 9
BBIJICTISIFOIIMI KOMITJIEKC
Hmozo no 2 codeprcamenvrnomy mooynro 31 8 8 15 32 2 2 28
Bcezo uacoe no oucyunaune 72 | 18 18 36 72 4 4 64




6. Tembl ceMMHAPCKMX 3aHATHIA
7. TeMbl IPAKTHYECKHUX 3aHATHH
8. Tembl J1a0OpPATOPHBIX 3aAHATHIA

KomnunuectBo yacoB

Tema nabopaTopHOro 3aHATUS JTHEBHAsL | 32a04HAsI
dopma | dopma
Jlaboparopnas Omnpenenenue MOKa3aTeen, OTIpeACIISIOIINX
pabota 1 CKOPOCTh U 3(G(PEeKTUBHOCTH  3JIEKTPOHHOTO 2
TpPaHCIIOPTAa MPH NMPOTEKaHUU (OTOCHHTE3A 1

JlaboparopHas CroxacTuyeckue  MOAENH  TpaHCPOpMauuud U 5
pabota 2 NepPeHOca SHEPTUHU MO AJIEKTPOH-TPAHCIOPTHON e
JlabopaTopHas OcHoBHbIe TpueMbl paboTel ¢ mporpammoit USCF 5
pabora 3 Chimera
JlabGopaTopHas N3yuenne JOMEHHON CTPYKTYpPhI CBETOCOOMPAIOIIETO 5 1
pabora 4 KOMILJIEKCa
JlaboparopHas N3yuenue JOMEHHOU CTPYKTYPBI 51 2
pabora 5 KOH(OpManMOHHBIX U3MeHeHUH (oTocucTemsl ||
Jlaboparopnas W3ydeHue JOMEHHOU CTPYKTYpbI poTocucTeMB! | 2
pabora 6 1
Jlaboparopnas W3ydyenue  cTpoeHuss U KOH(POPMAIMOHHBIX 2
pabora / M3MEHEHUH KHCIOPO-BBIJIEISIIOIIEr0 KOMILJIEKCa
Jlaboparopnas Uzyuenue CIEKTPOB MIOTJIOLIECHUS 2
pabora 8 (OTOCUHTETUUECKUX MUTMEHTOB 1
Jlaboparopnas W3ydenue cocTossHUS (POTOCHHTETUYECKOTO armapara 2
paborta 9 (bIyopUMETPHUECKUM METOJI0M

Bcero yacos 18 4

9. CamocrosiTe/ibHasi pabora
CamocrosTenbHas pa0oTa CTYJEHTOB HpeAycMaTpUBaeT IMOATOTOBKY K JIaOOpaTOPHBIM

3ausTHsM (18 gacos).

Taxxe npeaAyCMOTPCHO H3YUCHUC yqeGHoﬁ U METOINYECKOU JIMTECPATYpPhbI, COCTABJICHUC

KOHCIIEKTOB.
KomnuuectBo uacos
Ne Ha3zBaHnue tembl JHEBHAS | 3aouHas
dbopma dbopma
ConepxareJibHbIH MOAYJIb 1

1 Koapduuuentsr OiiHIITEHA, OTpHLATENbHOE MOTJIOIIEHUE
(ycunenue  cBeTa),  CYINEPIIOMUHECIICHIIUS,  TE€Hepalus 5) 9
JIa3€pHOTO U3ITYyYEHHUSI.

2 TemnepaTypHast 3aBUCUMOCTb 3aMEJIEHHOW (hIyopecLeHInn. 5 9
Tymenne pocdopecteHum.

3 JIMT10J1b-KBaJIPyTIOJIEHOE " KBaJ[PYTOJIb-KBAIPYIOIHHOE 5 9
B3anMoieiictBre. OOMEHHO-PE30HAHCHBIN EPEHOC SHEPTHUH.

4 Hedoroxumuueckoe TylieHHe B aHTEHHE BBICIIUX PACTCHUH
(3€aKCaHTUHOBBIM IUKI) M [UAHOOAKTEepHil  (OpaH)KEBbIi 5 9
KapOTHHOUIHBIN OEJIOK).

ConepxareJibHbIH MOIYJIb 2

5 KomnekTuBHble (3KCUTOHHBIE) AJIEKTPOHHBIE BO30YXAEHUS B
CBETOCOOMpAIOIIUX KOMILUIeKcaXx. MoaupuipoBaHHas TEOPHs 5 9
Penduina u o606mennas reopust depcrepa.

6 Ceerocobuparonuii - komruiekc (CCK2) u  ero mUrMeHTHI 5 10
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(x10podmILIBl, PUKOOHINHBI, KAPOTUHOUIHI).
7 @dyHKuMs MapraHia B OKHCICHHHM BOJIBI. YeThIpexTakTHas 5 9
NEPUOIMYHOCTD BBIJICICHUS] KUCIOPOJA. S-ITUKIL.
Bcero yacos 36 64

10.UuauBuayabHbIE 32 JaHUS
11. KoHTpo/ibHbIE BONPOCHI K POMEKYTOYHOM aTTeCTALMHU

Bonpocsl k MOAYIbHOMY KOHTPO.TI0

1. WunyuupoBaHHOE U BBIHYXJIEHHOE U3iydeHue. Teopust DiHIITEHHA.

2. Bpems xku3HM BO30YXAEHHOTO COCTOSHMSL ~ MOJeKyld. M3myuyaTenbHble U
0e3bI3Ty4aTeNbHbIC IEPEXOIb.

3. Z-cxema 3JeKTPOHTPAHCIIOPTHOM LIEIH.

4. Tloka3zarenu IMOTJIOMICHUS, UCITyCKaHHs, ONTUYECKON TUIOTHOCTH BemecTBa. CedeHue
HOTJIOIIEHUS.

5. TIurmeHT-0€IKOBBIE U AIIEKTPOH-TPAHCIIOPTHBIE (POTOCHHTETUIECKHUE KOMITJICKCHI.

6. MoaynpHbIN OPUHIMIT OPraHU3aLUH 3JIEKTPOH-TPAHCIIOPTHOM LienH (POTOCHHTE3A.

7. 3akoH byrepa-JlamGepra-bepa.

8. Jlokanmu3zanus 1 OCHOBHbIE (DYHKIIMH MTOJIBUKHBIX (POTOCUHTETUYECKHX IEPEHOCUUKOB.

9. OrpunarensHoe noryomeHue. Ycuiaenue csera. Jlazepuslil ¢ dexr.

10. OcHOBHbIE 3aKOHOMEPHOCTU MUTpaIK 3Hepruu B otocucteme |l

11. Komruiekc XJIOpOIJIaCTOB — JIOKAJIM3aIUsi B MeMOpaHe, CyObeIMHHYHBINH COCTaB,
¢byHKLINHU, KOH()OPMAIIMOHHBIE U3MEHEHHUS.

12. Vpasuenue llItepra-donpmepa.

13. TonsiTue KBaHTOBOTO BbIX0/a hoTocucTeMbl. CIOCOOBI BBIYMCICHHUS.

14. Cserocobuparouiuii komiuieke Gortocuctems |1 (DCII).

15. OcHoBHas u BcrioMorarenbsHas 31eKTpoH-TpancnoptHele nenu OCII.

16. Peaknmonnsiii ieatp @CIl. Mobunbabii CCK OCII

17. Murpauus sHepruu npu caabom JUMONIb-TUIOIBHOM B3aUMO/IEHCTBHH.

18. Kucnopoxa-seinensromuii komruieke (KBK).

19. Crpykrypa mapranueBoro kiacrepa. Luki S-coctosnuii. Poss THpo3uHa YZ.

20. Meronst uccnenoanus OCIl u KBK.

21. Teopus depcrepa. DepcTepoBCKUi paanyc.

22. 1IuTOXpOMHBIM KOMIUICKC — JIOKAJTU3aIUsI, CTPOCHHE U () YHKITUH.

23. CtpykTypHO-(pyHKIIMOHANIBHAs opranu3anus kommiekca OCI.

24. ®orodochopunupoBanue. [IpuHIUNHATHEHBIE MEXaHU3MBI COTIPSKEHUSI.

25. CxopocTu MUTPALlMM SHEPTUU MPH JUIONIb-IUIIOIBHOM, KBaAPYHNOIb-KBAAPYNOIbHOM
1 OOMEHHOM B3aMMO/ICHCTBHSX.

26. CrexTpsl NOTJIOMIEHU (POTOCUHTETUYECKUX TUTMEHTOB.

27. OcobeHHoCTH (POTOCHHTETHUECKOTO armapaTa ImypIrypHbIX OaKTepHiA.

28. Meton ¢dayopumerpuueckux uccienoBanuii  cocrosHus  OCIl.  MmnynbcHas
dbayopumetpus. JlazepHas GuryopumeTpus.

Bomnpocsl Kk 3k3ameHy

1. Kosdpdunmentsr DifHmreitnHa. CHOHTaAaHHOE W BBIHYXJIEHHOE  M3IIyueHHE.
OTtpunarenbHOE MOIJIONIEHNE, TeHepaltsl Ja3epHOr0 U3ITyYEHUSI.

2. DKcnepuMeHTalbHblE TOJXOAbl M JIOKa3aTeNbCTBA, JIEXKAIIME B OCHOBE Z-CXEMBI
ANEKTPOHTPAHCIOPTHON 1enu GorocuHTe3a. Ee ocHOBHbIE MooxkeHus, 3HaueHue. CoBpeMeHHOe
OTHOILIEHHE K CXEME.

3. IMoka3zarens mormomenus, KodhGUIIMEHT YKCTUHKIINH, ONITUYECKas TJIOTHOCTh, CEUEHUE
noraomeHus. COOTHOIIEHUS MEKIY TUMH BETMYMHAMM.
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4. MopaynbHBI TPUHIAN OPTaHU3AIMH AJICKTPOH-TPAHCIIOPTHOUW Iienu (OTOCHUHTE3A.
OcHoBHBIE XJOPODUILI-COAEPIKAIINE MTUTMEHT-0ETKOBBIE KOMILJIEKCHI. DJIEKTPOH-TPAHCIIOPTHHIE
KOMILJIEKCHI.

5. 3akon byrepa-JlamGepra-bepa. HarypanbHblii i 1eCATUYHBIN TOKA3aTEIN MOTIONICHHS,
ceueHue noriaouieHus, Ko3QpPUIMEHT SKCTUHKIUU. [IprUunHbBI BO3MOMXHBIX OTKJIOHEHHH OT 3aKOHA
Bbyrepa-Jlambepra-bepa.

6. IlogBukHBIE TEPEHOCYMKUM B IJIEKTPOH-TPAHCHOPTHOM wnenu ¢orocuHresa. Hx
OpraHm3alysi, JoKaJln3alus B XJIOPOIUIacTe U 3HAYEHUE

7. OrtpunarenbHoe TmOTJoONIeHHEe (yCHUJIEHHe CBeTa, JiazepHbld 3ddexT). Meton
uMIynbcHOM (hiyopumerpun. Murpanus suepruu B OCII.

8. Cormnpsraromuii KOMIUIEKC XJIOporiacToB. JIokanuzamnus B MeMOpaHe, CyObeTMHUYHBII
cocTaB, QYHKIMH CyObEeTUHHII, KOHPOPMALMOHHBIE U3MEHEHHUS B TIporiecce (PyHKIIMOHUPOBAHHUSL.

9. Bpems xu3HuH BO30YKIEHHOTO COCTOSHUA. KBaHTOBBIN BBIXOA (IIyOPECICHIINH.
VYpasuenue lltepna-®onbmepa. Murpanus snepruu B @CII.

10. Ceerocobuparomuii komruiekc U sapo OC2: moNunenTuAHbIN COCTaB U CTPYKTypHas
opranusanus. OCHOBHas U BCIIOMOraTellbHas 3JeKTpoH-TpaHcnoptHele nenu OClI: xumuueckas
MPUPOa KOMIIOHEHTOB, OKHCIHMTEIbHO-BOCCTAHOBUTEIbHBIE MOTEHILMANBI, CKOPOCTh IEpeHoca
ANEKTPOHOB, (PYHKIIMOHAJIbHAS POJIb KOMIIOHEHTOB.

11. KBaHTOBOMEXaHMYECKOE OINHCAHWE MUTPAIUU DHEPIHUH MEXKIY OJUHAKOBBHIMU
aTOMaMU B JIByXYPOBHEBOM IMPHUOIMKEHUU. MUTrpaliys 3HEPTUU IIPU CJIa00OM JIUIIONb-IUII0JIEHOM
B3aMMO/ICHCTBUH.

12. Opranu3zanust 3J1eKTpOH-TPaHCIIOPTHOH Lenu Ha JoHopHOM ydactke PCII. Kucnopon-
Betensitouil komruieke (KBK). Crpykrypa maprannesoro kiacrepa. Llukn S-cocrosauii. Ponb
tupo3uHa Yz. Metozs! uccinenoanust @CII u KBK.

13. Jlumonb-gunonabHbld W OOMEHHBIM MEXaHH3Mbl TEpeHOca HHEPruu. Y CIOBUS
npuUMeHUMOCTH Teopun Depcrepa, hepcTepoOBCKUi paanyc.

14. OyHKUMOHANTbHAS OpraHM3alus W CYOBCOUHUYHBIA coctaB mmToxpomuoro f/b
KoMILIeKca. B3auMocBs3b ¢ MyJI0M XUHOHOB.

15. CunbHoe u cnaboe B3aumozelcTBue. llepeHOC sHEpruM NpH JUIMOJNIB-IUIIOIBHOM
B3auMoeiictBun. @opmyna dDepcrepa, (epcrepoBkuii pamuyc. M3mepeHue BpeMEHU KU3HHU
BO30YKJIEHHOTO COCTOSIHUS (MMITYJIbCHAs (IIyOPMETPHS).

16. CrpykrypHO-(hyHKIMOHaNbHAs opranu3anus komruiekca OCI, nokanuzamus B
MeMOpaHe, CyObeIUHMYHBIH cocTaB, (GYHKUMM CcyObequHun. OpraHu3anus 3JIEKTPOHHOTO
TPAHCIIOPTa C JOHOPHOM M aKUENTOPHH cTOpoHbI. [[ukimnueckuii moTok 371eKTpoHOB BOKpyT DCI,
€ro y4acTHUKHU. PU3HOI0rMUecKOe 3HaYCHHUE LIUKJIA.

17. Teopusa ®epcrepa U yClOBUS €€ NPUMEHUMOCTH. MUrpanus SHEPrud MpU JUINOJb-
KBaJIpyMOJIbHOM U OOMEHHOM B3aUMOAEHCTBUSIX.

18. ®otodochopunupoBanue. [IpuHIMNHAIBHBIE MEXaHU3MBI COMpsKeHUsE. OCHOBHBIE
TpeOOBaHUS XEMHOCMOTHYECKOIO MEXaHHM3Ma COMNpPSDKEHUS M UX COOTBETCTBUE CTPYKTYpPHO-
(YHKIIMOHATILHOW OpraHU3alluy TUIAKOU/IA.

19. Bpems sxu3HH BO30YXJIEHHOTO COCTOSIHUS. CKOPOCTH MUTPALIMU SHEPTUU NP TUTIOIb-
JTUTIOJILHOM, KBaJIPYIOJIb-KBaIPYIOJIbHOM U OOMEHHOM B3aUMOJCHCTBUSIX.

20. CTpyKTypHBIE CBOMCTBA U OCOOEHHOCTH CIIEKTPa MOTJIOMIEHHS XJIOpOopHILIa a.

21. Tumbl potocuctem. OKCUTeHHBIH (POTOCHHTE3.

22. Oco0OeHHOCTH (POTOCHHTETHYECKOTO ammapara HyprnypHbeIx Oakrepuii. Konbreas
ctpykrypa CCK. Murpanus sHepruu.

23. Opranuzanus u jokanuzanus ¢orocuctemsl |l B doTrocuHTETHUECKHMX MeMOpaHax:
MeMmOpanHbie npenapatsl OCII, cBeTocubuparomuii komiieke u sapo OCII, peaknoHHbIN LEHTP
@OCIl. Mobunbasiit CCK OCII.
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12.00pa3zen 3x3aMeHAIIHOHHOI0 OuJIeTa

I'OY BIIO «JIOHELIKMIT HAITMOHAJIbHBIN YHUBEPCUTET

OO0pazoBaTenbHBIN YPOBEHb Marwuctp
HamnpaBnenue noaroToBku 06.04.01 Buonorus
Cemectp 3

VYueOHast TUCIUILINHA MexaHu3MbI TpaHC(HOPMALIUK SHEPTUH B POTOCHHTE3E

3K3AMEHAIIMOHHBIN BUJIET Ne

1. Kosdpduumentsr Oitnmreiina. CHOHTAaHHOE M BBIHYXJIEHHOE H3iIydeHue. OTpuuaTenbHOe
IIOTJIOLIEHUE, TEHEPALs JIA3EPHOTO U3JIy4YEHUS.

2. Jlunonb-TUNOIBHBIN U OOMEHHBI MEXaHU3MBbl TIEPEHOCA SHEPTHH. Y CIOBUS HMPUMEHHUMOCTU
teopun Pepcrepa, pepcTepoBCKuil paguyc.

YTBepkaeHO Ha 3acefannu Kadeapsl Onopusuku

[Tpotokom Ne or ,, 20 r.
Hexan 6momn. ¢pakynpTera INopeuxwuii O.C.
DK3aMeHaTop becnanosa C.B.

13.00pa3en TeCTOBOIO 3aJaHMs (NpU HATUYUU)
14. Kputepuu onieHUBaHUSA

OneHka 3HaHUHM CTyEHTOB MpoBoaAUTCs Mo 100-6ayibHOM 1IKane COrIacHoO CielyIoIUM
KpUTEpUSM:

3auyeTHBIE MOTYJIH ®dopma KOHTPOJISI Banast

. Brimonaenune nabopaTopHbIX padoT 10
ConepxkaTenbHBIH MOIYIB |

CamocrositenpHas pabora 7

. BrimosHenue mabopaTopHbIX padboT 8

ConeprkatenbHblit MOLYTb 2 [CavocTosTenbHas pabota 5

MonynbHBII KOHTPOJIb 20

JK3aMeH 50

OO0mmii uTor 100
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IxaJjia oneHUBAHNA:

Onenka o
- . €HKa 110
Mo mkase | 10 100-6a1nbHok Onenka 1o rocyapcTBeHHOM MIKaJie Focylll:lpCTBeHHOﬁ
ECTS mKaJjie IK3aMeH, A depeHpoBaHHbII 3aueT
( > Audepenuup ) mkase (3ager)
A 90-100 5 (OTJINYHO) 3a4TCHO
B 80-89 4 (x0opo1I10) 3a4TE€HO
C 75-79 4 (xoporio) 3a4TCHO
D 70-74 3 (YI0BJICTBOPHUTEIIHHO) 3a4TCHO
E 60—69 3 (YIOBJIETBOPUTEIILHO) 3a4TCHO
2 (HEeyIOBJIETBOPHUTENEHO)C BO3MOKHOCTBIO
FX 35-59 (seyn P . ) HE 3a4TEHO
TIOBTOPHOH c/1aun
2 (Hey1OBJIETBOPUTENBHO) C BO3MOXKHOCTBIO
MIOBTOPHOM C/Ia4¥l IIPU YCIIOBHH
F 0-34 p A Py HE 3a4TEHO
00s13aTeNIbHOT0 HA0Opa TOMOTHUTEIBHBIX
OanioB

Ixzamen oyenueaemcs ¢ 50 d6annos.

J1ns1 O1IeHKHM 3K3aMeHa MPEenoAaBaTeb PYKOBOACTBYETCS CIEAYIOIUMH MPUHIUIIAMH:

50-40 6ay1y10B - MTOKa3aHbl CUCTEMAaTHYECKUE U TTyOOKHE 3HAHUS IPU OTBETE HA BOIPOCHI
ouiera;

39-30 6a/1510B - MOKa3aHbl CHCTEMATUYECKUE U TITyOOKHE 3HAHUS NIPU OTBETE Ha BOIPOCHI
Ownsera, HO TIPH OTBETE JJOMYIIEHBI HECYIIECTBEHHBIE OIINOKH;

29-20 6a/yI0B — TMMOKa3aHbl HE CHCTEMAaTHYECKHE M HE TIIyOOKHE 3HAHUS MPH OTBETE Ha
BOIIPOCHI OMJIETa, IPH OTBETE JAOMYIIEHO HECKOJIBKO CYIIECTBEHHBIX OLUIHOOK;

19-10 6ans10B - MOKa3aHbl MIOBEPXHOCTHBIE 3HAHUS MPU OTBETE HA BOIPOCHI Omiera, mpu
OTBETE JIOMYIIEHO MHOTO CYIIIECTBEHHBIX OIIHOOK;

9-1 6ama - mpoCTBIE BONPOCH IO 3HAHUIO OCHOBHBIX OIpeneleHud u  Qopmyi,
BOCITPOHM3BEICHBI OTJEIbHBIC ()parMEHTHI MaTepHaia C MOMOIIBIO SK3aMEHATOPA.

0 - momHOE HE3HAHWE MaTepuaa.

15. MarepuanbHoO-TeXHHUYeCKOe o0ecniedyeHHe y4eOHOro nmpouecca

Jns  mpoBeleHHs JIEKHMOHHBIX 3aHATHH TpeOyeTcs ayAuTopuss Ha TpyMy,
o0Opy/noBaHHAs MEJIOBOW WM WHTEPAKTUBHOW JIOCKOM, MYJIbTUMEIUWHBIM MPOEKTOPOM U
JKpPaHOM.

1. st obecrieueHusi J1a00PATOPHBIX 3aHATHH 1O JTAHHOMY KYypCy HEO0O0XO0IuM
KOMIBIOTEPHBIH KJIACC ¢ COOTBETCTBYIOLIUM ITPOrPAMMHBIM 00€CIIeUeHUEM.

2. Beixon B MHTEpHET.

3. I[Taket mporpamm MatLab, MathCad

4. TexcToBble U 37€KTPOHHBIE pecypchl HayuHoii OMOIMoTeKn YHUBEpCUTETA.

16. PexomeHng0BaHHAS JIUTEPATypa

OcHoBHast

1. buodusuka nepBUUHBIX (OTOCHHTETHUECKUX MPOIECCOB [DIEKTPOHHBIN pecypc] :
yuebHoe mnocobue / [coct. C. B. becmanoBa, C. B Uydunxuii] ; 'OY BIIO "Jloneuxwuii
HallMOHAJBHBIM yHUBepcuter", buonornyeckuit dakynprer, Kapenpa 6modusuku. — Jloneuk :
JouHY, 2017 — Dnexrponnsie nanusie (1 daiin).

2. Owu3uko-Omonornyeckas oleHKa MePBUYHBIX MPOIEcCcOB (POTOCHHTE3a [ DIMEKTPOHHBIN
pecypce] : yueOHo-MeToanueckoe nocodbue / [coct. C. B. becnanosa, C. B. Uyduukwuii, E. C.
Cepreesa] ; 'OY BIIO "Jloneukuii HalmoHaIbHBIA YHUBEpcUTET , bruonornueckuil GpaxynbTerT,
Kadenpa onodusuku. — Jonenx : JJouHY, 2017 — Dnextponnsie nanusie (1 ¢aitn).
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3. buodusuka makpomoinekyn [DaekTpoHHBIH pecypc] : yueOHOoe mocobue / [coct. C.
B. becmanoa, B. O. Kopuuenko] ; I'OY BIIO "]loHeukuii HaIl[MOHAJIbHBIA yHUBEPCUTET",
buonornueckuii paxynerer, Kadenapa omodusuku. — Jlonenk : JouHY, 2017. — DnexTpoHHbIE
nanubie (1 daiin).

4. CopemMennble mpoosiembl ononoruu (buodusukn) [DnekTpoHHBIN pecypc]: yueOHOe
nocodue / [coct.C. B. becnanioBa, O. C .I'openkuii, B. O. Kopuauenko] ; TOY BIIO "/lonerkui
HallMOHAJBHBIN yHHBEpCcUTET ', buonormdeckuii ¢akynpreT, Kadenpa ouodusuku. — JloHeUK :
HouHY, 2017. — Dnextponnsie nannsie (1 ¢aiin).

5. buodusnyeckue MeTonpl uUccieqoBaHMs —Ouojormueckux cucreM. Yacte 1
[DnekTpoHHBIH pecype] : yueOHO-MeTomuueckoe mocobue / [coct. C. B. becmanosa, IO.
A. Jlerenskuii, B. O. Kopuuenko, C. B. Uydunkwuii, P. A. Kanmykos] ; TOY BIIO "/lonerkuii
HaIMOHANBHBIA yHUBepcuteT ', buonornueckuii dakynsrer, Kadenpa Omodusuku. — JoHenx :
HouHY, 2017. — Dnexktponnbie nannbie (1 daiin).

JlonoauTeIbHAS

1.  OcHOBBI MOJNEKYSIPHON OHOJOTHH KJIETKH : yuel. mocodue / b. Ansbepre, . bpeii, K.
XONKuH U Ap. ; nep. ¢ anni. nox pea. C. M. I'maronesa, Jl. B. PeOpuxosa. - Mocksa : BUHOM.
JlaGopaTopus 3HaHu#, 2015. - 768 c. (3 3k3.)

2. Homxkunpka, A. I'. ®izionoris pociuH : HaBYAIBHUN TOCIOHWK JUIss CTYACHTIB
BUIIIMX HaB4anbHUX 3aknamiB / A. I'. lomxkuueka, I. 1. Tlanuyk ; YepHiBenpkuil HalliOHATbHUN
yHiBepcutet imeHi FOpis ®PenpkoBuya. - YepniBui : YepniBeupkuid Ham. yH-T, 2010. - 167 c.
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18. IlporpamMmHoOe odecrieuerme (TP HUTHYKN)
1. Taxer iiporpamvm MS Office—Word, Excel;

2. ITporpamma st Bizyanmsar vk OeskoBoi crpyKTypbl Mortekyr UCSF Chimerg;
3. Iaker nporpammuoro obecrieyermst Matlab.

PabGouas mporpamma paccMoTpeHa M IepeyTBep)KIeHa Ha 3aceJaHuu Kadeapsl ¢
n3MeHeHusMu (6e3 n3menenwii) Ha 201 rof. [Ipotokon 3acenanus kadeapsr No oT
3aBeayronuii kadenpoit Onodpuzuku C.B. becnanosa
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