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3aBepyromuit Kagenpoii (paspaborunka) Xygokopmos A.A.
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HacoHnoB A.W. cT. Hayu. COTPYJHUK abopaTopyuy reHeTUKU U MUKPOOMOIOrUU
®I'BHY CK®HIICBB



1 Ienu 1 3aga4u U3yUeHUs JUCHUILIMHBI (MOJY/Is1).
1.1 Ilennb 0CBOEHUA AUCLMIT/IMHBI.

Llenbto ocBoeHusi AUCLUMILIMHBL "Brodusnka" siBasieTcss (opMUpOBaHHE Yy CTYAEHTOB
ripodecCMOHA/IbLHON KOMIIETEHI[UH B TIPOU3BOZICTBEHHOM [lesTeTbHOCTU U TporaraH/ia 3HaHUMH,
HarpaB/IeHHBIX Ha PpaCIIMpeHue TMpe/CTaB/IeHU O 3HaueHWM OWOMHU3MKKM KaK HayKd O
MOJIEKYJIIPHBIX W (PU3MKO-XUMHUYECKUX B3aUMOZEUCTBUSIX B OMONOTMYECKMX CHCTEMaxX |
MeXaHHW3MaX B3aHMO/IEMCTBUSI OMOJIOTHUECKMX CHUCTeM C OKPY’Kalolled CpefioH, BIWSHUA
¢dusnueckrx (pakTOpOB Ha MPOLIECCHI KU3HE[esITeTbHOCTH.

1.2 3ajaun AUCHUI/IMHGI.

3ajaur OCBOEHHs AUCLIUILIMHBI — CPOPMUPOBATh Y CTYJ€HTOB:
CMIOCOOHOCTh ~ TIPUMEHSITh  TIPUHLIUIIBI  CTPYKTYPHOW U (YHKI[MOHANLHOW OpraHu3aliuu
OuosiornuecKUXx OOBEKTOB W BjaJileHWe 3HaHHWeM MeXaHW3MOB IOMEeOCTaTUUYeCKOW peryJIsiiuu;
BJ/laZileHue OCHOBHBIMH (DH3MOJIOTUUECKUMM MeTOJaMH aHalu3a U OLeHKU COCTOSIHUSI >KUBBIX
CHUCTEeM

1.3 MecTo gucuuMmidHbl (MOAyJ/is1) B CTPYKTYpe 00pa3oBaTe/IbHON NMPOrpaMMbl.

OuciurivHa "buodwusuka" oTHocUTCs K 6a3oBod uvactT bByoka 1 "/IUCIUITIMHBI
(Momymn)" yueGHOrO T/1aHa, YUTAaeTCs Ha 4 Kypce B 7 ceMecTpe.

Kypc '"Buodusuka" sBnseTcs OAHOM W3  0a30BBIX  yueOHBIX  TUCLIMTUIUH
rpoeCcCHOHaILHOTO I[MK/Ia TOATOTOBKM OakasaBpoB 1o HarpaBiaeHuto 06.03.01 Buonorus mo
npodussim: broskosorusi, buoxumus, I'eHetrka, 3oosorus, Mukpobuosiorus. st ycBoeHUs
Kypca CTy/leHTy HeOoOXOJUMO OpUeHTHPOBAThCS B MpoOsieMaX, U3ydaeMbIX B TIpegMeTax
«MaremMatuKa», « XuMus», «300J10Tusi», «boTtaHuka», «HenoBek», «buoxumus u MosekyJsisipHas
ouvonorusi», «®U3N0/IOTHs pacTeHu». IToroBoii (opmoii KOHTPO/IS 3HAHUM SIBISIETCS 3ayer.
Marepuasbl JUCLUIUTMHBI WCIOB3YIOTCS CTy/eHTaMM B HayuHOW paboTe TPU TIOATOTOBKE
BBIMMYCKHOW KBa/MM(UKAI[MOHHOW paboThl, a TakKe B XOZe TIONy4YeHHs 3HAHWK BO BTOPOM
CTymeHd BbIclIero oOpa3oBaHMs (MarucrpaTtype), KpailHe BaXKHbI B OCYILeCTB/IEHUU
MIPAKTHUECKOH JlesITe/TbHOCTH OaKasiaBpa OMOOTHH.

1.4 TlepeueHb MIAHMPYEMBIX Pe3y/IbTaTOB O0yYeHHs MO JUCHHIUIAHE (MO/YJIIO),
COOTHECEHHBIX C INVIAHUPYEMBbIMH pe3y/IbTaTaMH 0CBOEHHsI 00pa30BaTe/IbHOM NMPOrpamMMBbl.

[TnaHupyeMbIMHM pe3ysibTaTaMyd OOyYeHUs TI0 JUCIUILIVHE, SBJSFOTCS 3HAHUsS, YMeHUs,
B/IaZIeHUsI W/WIKA ONBIT [eSTe/IbHOCTH, XapaKTepU3yrollue 3Talbl/ypOBHHA (POPMHUPOBaHUSs
KOMIeTeHIIMM ¥ obOecrieuyuBarole AOCTKeHWe TIJIAaHUPYEMBIX Ppe3y/IbTaTOB OCBOEHUS
obOpa3oBaTe/ibHOM TPOrpaMMhI B 1ie/ioM. [lepeueHb KoMIieTeHIUM, (OPMUPYEMbIX B pe3y/ibTaTe
W3yueHHsl JUCLIUTIIUHBI, TIPUBeZieH B Tabuiie

N Nupekc | CopepxkaHue B pesysnbrate wu3yuyeHusi y4eOHON JUCLIATUIMHBI

° KOMITEeT | KOMIMeTeHLWH (Wiu eé | o0yJarommecs JO/KHbBI

e eHI[MM | YaCTH) 3HaTh yMeThb BJ/IA/IETh

1. OIIK-4 | criocoOHOCTBIO OcHoBbl  cTpoenus | [losnb3oBathk | HaBbikamu
IPUMEHSTh nu cd OreprpoOBaHUsA
TPUMHLMIIBL (GYHKIMOHMPOBAaHU | (PM3UUECKH | TepMOJVHaMU
CTPYKTYpHO# al o OMOIOTUYeCKUX | M YeCKUMH

. CUCTeM C TOUKHM | 000py/J0BaH | KOHCTAaHTaMH

(yHKL[MOHATbHOU 3pes e B
OpraHu3auu (hu3nIecKUx Guooruuec
0MOI0rMYecKux 3aKOHOB, B TOM | KHX
00BEKTOB U | uucsie MCCIeJ0BaH




Nupexkc | CopepkaHue B pe3ynbrare u3yueHWsi yueOHOW MCLIUTTMHBI

E.Qn. KOMITeT | KOMIeTeHLH (Wu eé | oOyyvarouyecs JO/KHbI
eHLIMM | YaCTH) 3HaTh yMeTb BJIa/IeTh

B/a/leHUeM 3HaHWeM | TepMOJWUHaMUKU UsIX
MeXaHU3MOB
roMeoCcTaTHU4YeCcKou
peryJIsiuy;
B/Ia/leHUeM
OCHOBHBIMH
(ur3ronoruuecKUuMu
MeTo/laM{ aHaiusa U
OLIEHKM  COCTOSIHUSA
JKUBBIX CUCTEM

2 OIIK-5 | cnocoGHOCTBIO ITpyuHLMIIBL IIpumensars | HaBbikamu
TPUMeHSTh ~ 3HaHMe | PeaM3alivu ¢busmko- OTepyUpoBaHUs
NPUHLATIOB ¢busnueckux XUMUYeCcKH | 6a30BbIMHU
KIETOUHOIN 3aKOHOB Ha | e  3HaHus | GopMyIamMu B

KJIETOYHOM yPOBHE | JJIs obsactu

OpraHH3atli opraHusalnuu WHTepIipeTa | MeMOpaHHOTO
Guostoruyeckux MaTepuu WU TPAHCIIOPTa,
00BeKTOB, skcriepume | onpuHra
Orodu3nuecKux u HTa/IbHbIX 6enKOBBIX
OMOXUMMWUECKUX JlAaHHBIX MaKpOMOJIeKYJT
OCHOB, MeMOpaHHBIX
TMPOL|eCCOB U
MOJIEKY/ISIPHBIX
MeXaHU3MOB
JKU3He/lesITe/IbHOCTH

2. CTpyKTypa M cojjep>KaHue JUCLUI/IMHbI.

2.1 PacnipeiesieHre TPY/J0EMKOCTH JUCLIMILIMHBI 110 BH/IaM PadoT.

OO0111ast TPy I0EMKOCTD AMCIIUTUTMHBI COCTaB/sieT 2 3au.efl. (72 u.), X pacrnpeziesieHye 1o
BU/IaM pabOoT Tpe/ICTaB/IeHO B Tab/HIle

Bu yue6HO# paboThI Bcero | CemecTpsl
yaco | (uachl)

B 7
KoHTakTHas pabora, B TOM 4HC/Ie: -
AyauTopHble 3aHATHS (BCero) 40 40
3aHATHS JIEKLIMOHHOTO TUIIA 12 12
3aHATHSI CeMUHAPCKOTo TUMa (CeMUHaphbl, MPaKTUYeCcKue 3aHsITHSI)
JlabopaTopHble 3aHATHUS 24 24
VHas KoHTaKTHas pabora:
KonTposk camocTrositesibHOM paboThl (KCP) 4 4
ITpomexxyTouHas aTtectarus (MKP) 0,2 0,2
CamocTosATeIbHasi paboTa, B TOM UM C/Ie
Kypcoeas paboma
ITpopabomka yuebHozo (meopemuuecko20) mamepuanda 16 16
BbinosHeHue uHOusudyanbHbIX 3a0aHull (nodeomogka coobweHull, | 15,8 15,8




npezeHmayuti)

KonTpois:

IToaroToBKa K 3K3aMeHy

OO01as TPyA0EMKOCTh Jac. 72 72
B TOM 4YM(/Ie KOHTaKTHasA padora | 40.2 | 40.2
3a4. efl. 2 2

2.2 CTpyKTypa AMCLUIIUHbI:
Pacripefiesienrie BUZOB yueOHOM pabOThI ¥ X TPYJOEMKOCTHU TI0 pasziesiaM AUCIUTUIAHBIL.
Pa3zenbl AUCLMIIIMHBI, U3yuaeMble B 7 cemecTpe (ouHas ¢popma)

KosmuectBo yacos
Ne | HaumeHoBaHMe pasziesioB AypuTopHas paboTa Breayqutop
Bcero Hasi paboTa
J. | II3 | JIP CPC
1 | Tema 1. Bresenue B 6Mo¢pu3UKy 8 2 2 4
2 Tema TepmogrHamuka | 12 2 4 6
OMOJIOTHUECKUX CUCTEM
3 Tema 3. ®oToburoornyeckue nporecchl | 10 2 4 4
4 Tema 4. buosHepreTuka 10 2 4 4
5 | Tema 5. MosnekynsipHasi 0Modu3nKa 12 2 4 6
6 Tema 6. buodusuka membpan. Tema 7. | 10 2 4 4
HanotexHosmoruu
v O0630p TmpoigeHHOro Martepuaia u | 5,8 0 2 3,8
TIpOBeJIeHHe 3ayeTa
Wroro no aucuurivHe 12 24 31,8
[Tpumeuanue: JI — nmekruu, 13 — mpaktuueckue 3aHsTHs / cemuHapsel, JIP — mabopaTopHbie
3aHsTusi, CPC — camocTrosiTeibHasi paboTa CTyZeHTa
2.3 CopepxaHue pa3fiesioB JUCLHMIIIUHBI:
2.3.1 3aHaTHSs JTEKIHOHHOI0 TUMA.
Dopma
No [lameHoBare CopeprkaHue paszena reKyliero
pasAesa KOHTPOJISI
1)2 3 4
1. [MTousaTre 6uodusuku (bd). Bkiaaj pa3nuuHbIX HayK B|YCTHBIN OMPOC
bod. IIpumenenrie B® Ha pas/jUuUHBIX YPOBHAX
Pazpen 1. OpraHu3saLyu JKUBOU MaTepuH. CtpykTypa
BBegenue .
GHOMM3MKY CO]?pEMEHHOI/I b®. Uctopus paBBHT?H b®. N3BecTHbIE
yuéHble-0nopu3uky (B T.U. poccuiickue). BuoHmka -
TIOHSATHE, TPUMEpBI, (H3UYeCKHe TOJXO/bL.
2.|Pa3pmen 2. [Touartue TepMOJVHaAMUKU (TH), 3aKOHBI| Y CTHBIM OMPOC
TepmoarHaMHKa TepMOZVHAMUKU " 1504 NIPUIOKUMOCTD K
61OIOrMueCcKux OuosiorMUeCKUM  cucTeMaM.  TepMoAWHaMHUuUecKre
CUCTEM CUCTeMbl, TUTbI SHepPruv U paboTbl B OGUOCHCTEMaXx.
OcobeHHOCTH peanu3anuu 2-ro Hauaja
TePMOJVHAMUKU B O1o/IOrNUeCKUX
cucrteMmax. TepmoiHaMUUecKoe paBHOBecHe.
Heranrponusi. JIMHeliHasi W HenvHelHasi 00/acTH




TepMoAvHaMUKU. Teopema IIpuroxrHa. COOTHOLLIEHUS
Omnzarepa. CBsA3b SHTPONIMM W OMOJIOrHYECKOM
rvH(pOopMaluu. [TpakTHueckue TIPUJIOKEHUS
TEePMO/JMHAMUYECKOTO TI0X0/la B OWOJIOTHH -
TeIUIONPOAYKLMS >KUBBIX CUCTeM, MpaBuia beprmana,
Annena.

Pa3pen 3.
DOoTOOHOJIOrMYeCKH
e MPOL[eCChI

OJIeKTPOMarHUTHbIe W3/TyYeHUst (BMDN),
Ouonornyeckre 3¢ ¢eKTbl pa3IMUHbIX YacTell CreKTpa
OMU. [Tonste  ¢dortobuosoruy, obmaCTb
doTobrosoruueckux SIBJIEHUH. Craguu
¢dorobuonornueckoro mpouecca. Knaccudukaims u
KpaTKasi XapaKTepUCTHUKA (hoTobroornuecKux
SIBJIEHUH. @OyHKIMOHA/NIBHO-(DU3U0/IOTHUeCKe U
JeCTPYKTUBHO-MOAUMPUIMPYIOIIHe ¢doTopeakiun.
®du3uyeckas  Ipuposa  ceera.  KoprnyckyJisipHO-
BOJIHOBOW  Jlya/lu3M  CBeTa B OMOJIOTUYECKUX
peakuusix. bruonornuecku Ba)KHbIE THIIbI
MOJIEKY/ISIPHBIX opbuTanei U 3JIEKTPOHHBIX
COCTOSTHUI. OneKTpoHHbIE Tiepexo/ibl B
ouomoriekynax. Cxema H6/0HCKOTO. JIFOMHHECIIEHIHS
OuocucteM  —  (u3MUecKash ~ OCHOBA, THIIBI
JIFOMUHECLIEHI[MY, KBaHTOBBIM BbIXO[, 3aKOH CToOKca.
[MpupogHeie ¥ UCKyccTBeHHble  (hyopodopshl.

['envo3aBucumele O6UOpUTMBI, paboThI
Uwxkesckoro. MccnenoBanus KupiuaHs.
doTtoMeTpuyeckde MeToAbl aHanu3a. [IprMeHMMOCTb
3akoHa byrepa-J/lambeprta-Bapa. [IpakTrueckoe

npuMeHeHHe — (HOTOMETpHs, CIIeKTPOhOTOMETp, 3aKOH
Byrepa-JlambepTa-bapa.

YcTHbIM o1poc

Pazpen 4.
buosHepreTtuka

[TonsiTue OWO’HEPreTHKH U €€ MeCTO B CHUCTEMe
Ovonornyeckux  Hayk. LleHTpasbHass — mipoGsiema
OvosHepreTvku. Posib OWonorMueckux MeMmOpaH B
OuosHepreTueckux  mpoueccax.  Kaccudukarus
MeMOpaH C TOUKM 3peHusi Ouo3Hepretwiku. OOrue
TIPUHLIMIIBI TPaHC(HOPMALIUK SHepryuu B OnoMeMOpaHax.
"OHepreTuyeckKue Ba/IIOThI” JKUBOM KJIETKH.
XemuroocMoTiyeckast rurote3a Mutuesna. OCHOBHBIe
TUTNOTe3bl  00pa3oBaHWs  MaKpOA3proB. [IpuUHIUIIBI
CTPOEHUsI u (yHKIIMOHUPOBAHUS 3JIEKTPOH-
TpaHCropTHeIX Uerner (ITLl).  AT®d-cuHTeTasza -
TIPUHLMIBI  CTPOEHHsI B CBSI3W C  BBINIOJIHSIEMOMN
¢bynkueit. Ces3p ¢ OTL. Buodusmueckre OCHOBBI
dyukumonvpoBanue ATd-cuHTeTasbl. OcoOeHHOCTH
MOJIEKYJIbI AT® KaK YHUBEpCalbHOI'0
MaKpO3prMueckoro  COoeMHEeHUs. [TpakTryeckue
TIPWIOXKEeHUSI ~ OMO3HEepreTMKM —  OMOTOIIMBHBIE
3/1eMeHThI, OMOCEHCOPBI.

YcTHbIN ompoc

.|Pazgen 5.
MonexysipHas
buodu3smka

[ToHATHE, WCTOpUS CTAHOBJIEHUS  MOJIEKYJISIPHOM
O0roh13MKKY, CBS3b C JPYTMMH pa3fie/iaMd OWOIOTHH.
[ TpUHIUIIBI CTPYKTYPHOM OpraHu3aIyu

YcTHbIM o1poc




OuornonMepoB. YDOBHM OpraHu3anuu. ATOMHasi
CTPYKTYPa, KoH(bopMaLus, KOH(UTypaLys.
XapakTepyuCTUKU CTPOeHUsI MOJIeKYJI: IJTMHA CBsi3eld, UX
nosisipusanusi, 3¢GdeKTHBHbIe aTOMHblE  PaJuyChl.
BopmoposiHble cBsisu — uX poyib B (OpPMHpPOBaHHE
MakKpOMOJIeKYJI. Bugbl B3aUMO/IeNCTBUM B
61roMaKpOMOJIeKyIax. Ban-ziep-BaanbcoBbl
(opueHTaLMOHHbIE, WHIYKI[MOHHBIE, AUCIIEPCUOHHBIE)
B3aUMO/]eHCTBUSI. OneKTpocTaThyeckue
B3auMozielcTBUs. OObEMHBIE  B3aMMOJIEMCTBHUS B
MakpomoJieky/ax. [ToHsitve r1o0ysibl U 6eska, yCI0BuUs
ux CYLL[eCTBOBAHUSI. Ponb ruapohoOHBIX
B3aUMO/IeMCTBUM B ()OPMHUPOBAHNUH NPOCTPaHCTBEHHOU
cTpykrypbl GenkoB. Teopusi @wuinepa. Boga Kak
YHUKaAbHOe XHWMHUUecKoe coejuHeHue. KactepHas
CTPYKTypa  BO/BL Mopeins “DesioK-MarmHa”.
MonekysipHble MOTOpBI.  [IpakTHUeckoe TipUMeHeHHe
— MO/leTMpOBaHue OeKOBBIX CTPYKTYp C TIOMOII[bIO
pacnpe/ie/ieHHbIX BbluMCaeHu, cuctema Fold.it

Paspen 6.
buogwusrka
MeMOpaH

[TpuHiunbl  cTpoeHUss OwomemOpaH, MeMOpaHHBIe
benku w  smnugel.  OyHKOMM  OuomemOpaH.
CraHoB/eHHe npeJCTaB/IeHuH 0 CTPYKType
OuomeMbpaH, coBpeMeHHas JKUAKOKPHCTa/IMUecKast
MO/ie/Ib. [JuHamuka MoJyieKyal B MeMOpaHax —
natepanbHasg AUQPQy3uss, Gaun-(aon MNoABUKHOCTb.
MogenbHble MUMHUHBIE MeMOpaHbl — TUTIBI, CTPOEHUeE,
criocoObl  ToyueHus, Hcnosb3oBaHue.  Pa3oBble
repexo/ibl B UMUHBIXOMOMeMOpaHax.
buonoruueckoe 3HaueHuwe. [loHsATHe U CBOMCTBa
JKUJIKUX KpUCTaNnoB. Kaccugukalys TpaHCIOPTHBIX
npoiieccoB B 6romemOpanax. ITpumepbl. ITacCHUBHBIH
TpaHcropT. Tumbl auddysunu, MemOpaHHBIE TIODBHI.
Ocmoc u ¢unbTpauysa. YpaBHeHuss Puka, Teopena,
Hepucra-ITnaHka. AKTUBHBIM TpPaHCIIOPT — pOJIb B
KJIeTKe, TUTIbI U TIpUMepbl. [IpakTHueckoe mpruMeHeHHe
— CTpOeHue, MPUHLUIBI (YHKLMOHMPOBAaHUS HaTpUM-
Ka/JreBoro, KasbliieBOro HacocoB. Pojb B KjeTke U
OpraHusme.

YcTHBIM O1Ipoc

7.|Pa3pen 7.
HanorexHosorumn

2.3.2 3aHATHA CEMMHAPCKOr'0 THIA.
CeMuHapCKHe 3aHATHS 110 YueOHOMY I71aHy He MpelyCMOTPEeHbI

2.3.3 JIaGopaTopHbIe 3aHATHS.

. ®opma
HaumeHoBaHve Temaruka 1abo0paTOPHBIX 3aHATHI
No TeKyLLero
pasziesa
KOHTPOJISI
1 |2 3 4

B OMOPU3UKY

1 |Pa3men 1. BBeneHue

OMOJIOTMYEeCKUX HCC/Ie/JOBAaHUH.

3ansamue 1. ®v3nyeckue NMPUHLMITEI B ripubopax Aasisi|KommokBuy

M Nel




2 (Paspen 2.|3ansmue 2. TepMojguHaMUuyecKre pacueTbl HEKOTOPBIX | KoJ1oKBUY
TepmoavHamMuKa rapaMeTpoB OHMOJIOTUUECKHUX CUCTEM M Ne2
OMO0/IOTHUeCKUX
cUCTeM

3 |Pa3gen 3.[3ansamue 3. PoTOMeTpus, IpakKTUYeCKUe IpuIoKeHus | Koioksuy
dotobuonornuecku |3akoHa byrepa-Jlambepra-Bapa. M Ne3
€ TPOL[eCChI

4 Paszen 4 3ausimue 4, MopenupoBaHue riporjeccos|Kosnoksuy

‘|6uosnekTporeHe3a B MHKPOOHBIX  TOIUIMBHBIX|M Ned
buosHepretuka
371eMeHTax

5 [Pazmen 5.|3aHsmue 5. HekoTtopble 3akoHOMepHOCTH (donauHraKoanoksuy
MonekyisipHast OenkoB. MogenpoBaHrie Ha TIpUMepe TIporpamMMbI|M No5
ourodu3nka Fold.it

6 Paszen 6 3aHsamue 6. buosiekTpoxuMuueckre mporeccel  ¢|Kosmoksuy
Brodusmka TIpUMeHeHreM TIPOTOHCEe/IEKTUBHBIX MeMOpaH. |m Ne6.
mem6pan. Pazzen 7. 3aHnamue 7. [IpakTrueckoe npuMeHeHNe | Ko/IIOKBHY
HanoTextonory | FaHOTeXHOMOrHYeCKoro obopyzmoBanuss  Ky6I'Y  Bly Ne7

OMOJIOTHUECKUX UCCIIeZIOBAaHUSIX
7 O0630p MpoiiieHHOTO MaTepHasia U TIpoBe/ieHHe 3aueTa |KoJIoKBry
M 1o
BOIIpOCaM K
3aueTy

2.3.4 IIpumepHasi TeMaTHKa KyPCOBBIX PadoT (IIP0eKTOB)
KypcoBbie paboThl — He TIpe/lyCMOTPEHbI

2.4 TlepeueHb y4eOHO-METOJUUECKOr0 o0ecreyeHHs /J/isi CaMOCTOATEIbHOH PadoThI
00yUJaromMXCcs Mo AUCIUILUTHHE (MOAYJ/TIO)

[TepeueHnb yueOHO-METOUUECKOTO 00OeCTieueH st JUCIIUTIIMHBI T10

Ne Bug CPC BBITIOJTHEHUIO CaMOCTOSITe/TbHOUM PaboThl

1 )2 3
[ToaroroBka K | CTO 4.2-07-2012 Cucrema MeHemkmeHTa KauectBa. OOrue
YCTHOMY orpocy, | TpeboBaHMSI K TIOCTPOEHUIO, W3J/IOKEHUI0 M O(OPMJIEHHIO
KOJIZIOKBUYMY, JNOKyMEHTOB yueOHOUM fesiTelbHOCTH. — Ilepeusganue. —

Hanvcanuio pedepara | KpacHosipck: COY, 2014, — 60 c.

MeTouueckre yKa3aHUsI TI0 OpPraHW3alldd CaMOCTOSTEe/TBbHOU
paboTbl CTYJEeHTOB, yTBep)KJeHHble Kadeapoill TeHeTHKH,
MHUKPOOHOIOTUA U OMOTEXHOMIOTHU. TPOTOKONA Ne 21 «_26_»
vtoHs 2017 ¢

YueOGHO-MeTO[UUECKHEe MaTepHasbl [jisi CaMOCTOSTeJIbHOW paboThl 00y4aroImuxcs U3
yuCla WHBAIMAOB W JIML] C OrPaHUUYEHHBIMH BO3MOXXHOCTSIMHM 370poBbsi  (OB3)moryT
TIPeJIOCTaB/IATECS B (hopMaX, aflaNTUPOBAHHBIX K OTPAaHUYEHHsIM WX 3/I0POBbSI U BOCIIPUSTHS
MH(pOopMaLu:

7151 UL C HapYIIeHUSIMU 3PeHMUS:

— B MeYaTHOU (hopMe yBeTMUeHHBIM IIPUGBTOM,

— B popme 3/1eKTPOHHOTO IOKYMEHTa,



— B gopme ayauodaiina,

— B reyaTHOU (hopMe Ha s13bike Bpatins.

Jlyist IULT ¢ HapyLIeHUsIMU CTyXa:

— B reyaTHOU ¢opme,

— B (hopMe 3/IeKTPOHHOTO [JOKYMEeHTa.

7151 v1y C HapyIIeHUsIMUA OTIOPHO-/IBUTATEe/IbHOTO arirapaTa:

— B meuaTHoi (opme,

— B popme 3/1eKTPOHHOTO IOKYMEHTa,

— B opme ayauodaiina,

HaHHBINA TepeueHb MOXKeT OBbITh KOHKPETH3WPOBaH B 3aBUCHMOCTH OT KOHTHHTEHTa
00yyJaroImuxcsl.

3. O0pa3oBaTe/IbHbIE TEXHO/IOTHH.

[Tpu peanu3aryu yueOHOH pabOThI MO OCBOEHMIO Kypca "Brodwu3snka" HCIIO/Ib3yHOTCS
CcoBpeMeHHbIe 00pa30oBaTe/TbHbIe TEXHOIOTHU:
¢  uHbOPMaIMOHHO-KOMMYHHKALIMOHHbIE TEXHOJIOTHH;
® TPOeKTHbIe MeTOAbI 00yUeHNs;
®  HCC/IeIoBaTe/IbCKUE METO/IbI B 00yUeHNY;
* mpobsieMHOe 0OyueHHe

[ns nv1 c orpaHUYeHHBIMM BO3MOXXHOCTSIMM 3[I0POBbsI MpeAyCMOTpEHa OpraHU3aljusi
KOHCY/IbTallUi C UCTI0JIb30BaHUEM 3JIEKTPOHHOM TOUTHI.

4. OueHoOUHbIe Cpe/JICTBA /I/IfA TEeKYI[ero KOHTPOJISl yCIeBaeMOCTH U MPOMeXYTOYHOMI
aTTecTanyu.

4.1DoH/| OLIeHOYHBIX CPe/ICTB [/Isl MPOBeieHUsI TeKYLIero KOHTPOJIS.

Tekylyii KOHTPO/Ib yCeBAeMOCTH MPOBOAWUTCS ()POHTA/TIbHO HAa Ka)K[OM 3aHATHHU IS
orpeZiesieHUsl TEOPETUYECKOW TMOATrOTOBKH K J1abopaTOpHBIM paboTaM B BUJE YCTHOTO OIIPOCa,
KOTODbIM OL|eHWBAeTCs 10 TSTUOA//IbHOM 1lIKaje, a TakKKe C TIOMOLIbIO [IOKJIaZIoB U
KOJIJIOKBUYMOB.

ITepeueHb BOIIPOCOB JAJisi YCTHOT'O KOHTPO/IA 3HAHUM CTYAEHTOB:

Temal: Beepenue B 0uopusuxy
1. TMonstue 6uodusuku (bP). Bknazg pasnuuneix HayK B b®. [TpuMeHeHre B® Ha pa3nmuHbIX
YPOBHSIX OpraHM3aljiy >KUBOU MaTepHHU.
2. Ctpyktypa coBpemeHHO# B®. Vcropus pa3Butust b®. 113BecTHbIe yuéHble-01odr3vKy (B T.U.
POCCHUICKHE).
3. BuoHuKa - noHsATHe, pUMepsl, pr3nyeckre MogX0AbI.

Tema 2: TepMogUHAMHKA OHOTIOTHYECKHX CHCTEM
4. Tlousatve tepmoguHamMuKy (T/I), 3aKOHBI TepMOJWHAMMKM U MX MNPUIOKUMOCTb K
610/IOTUUeCKHUM CHCTeMaM.
5. TepmoiHaMUUeCKHE CUCTEMbI, TUTIbI SHEPIrUM U pPaboThl B GroCHCTEMAX.
6. OcobeHHOCTH peanu3alMd 2-TO Hayaja TePMOJWHAMUKM B OHOJOTMYECKMX CHUCTeMax.
TepmoauHamuueckoe paBHOBecHe. HersHrpornusi.
7. JIuHeliHast ¥ HeNMWHeWHass o0ylacTH TepMoAWHaMUKH. Teopema IlpuroxkuHa. COOTHOIIEHUS
Omnszarepa.
8. Csi3b 9HTpOMUH U OHonornueckoi MHGOpPMaLUH.
9. IpakTHUecKue TPUIOKeHUsT TEPMOAUMHAMUUECKOTO TOAX0/ja B OMOIOTHH — TEIJIONPOAYKIUS
JKUBBIX CUCTeM, NpaBuia beprmana, AjieHa.

Tema 3: ®@0oT00HM0/I0rHYECKHE TIPOLIECCHI



10. DOnekTpomMarHuTHble u3nyueHuss (OMU), Ouonornueckve 3¢ddeKTsl pa3IMUHBIX YacTei

criektpa OMMU.

11. Tloustue  ¢dorobuonoruy, ob6sacTe  ¢Gorobuosoruuecknx  siBaeHud.  Craguu

¢doToburosioruueckoro nporiecca.

12.  Knaccudukanmss W KpaTkash — XapakTepucThka — (OTOOMOIOTMUECKUX — SIBI€HWH.

@DyHKIMOHA/IBHO-(PM3H0/I0OTUYeCKYe U 1eCTPYKTUBHO-MOAUGULIMPYIOLe (POTOpeaKLu.

13. ®wusnueckasi mpupoja cBeta. Koprycky/asipHO-BOJIHOBOM Zyaiv3M CBeTa B OHMOIOrMUYECKUX

peakiusax. brosornuecky BaskHbIe TUIBI MOJIEKY/ISIPHBIX OpOuTaneii 1 3/1eKTPOHHBIX COCTOSTHUM.

14. DnexTpoHHbIe Nepexo/bl B bromMosekynax. Cxema S1610HCKOTrO.

15. JTromuHecueHims 6uocucteM — (u3nyeckasi OCHOBA, THIMbI JIFOMHUHECIIEHLH, KBAaHTOBBIN

BbIXO/I, 3aKOH CTOKCa.

16. IIpupoaHbie U UCKycCcTBeHHbIe (h1yopodophI.

17. Tenmo3aBucumbie 6uoputmel, pabotel UrmkeBckoro. ViccnenoBanus Kupmas.

18. ®oTomeTprueckre MeTOZibl aHa/ir3a. [IpuMeHUMOCTh 3ak0Ha Byrepa-J/lambepTta-bapa.

19. IlpakTrueckoe rnpuMeHeHHe — (OTOMETPUsI, (POTO3/IEKTPOKOJIOPUMETP, CIIEKTPO(POTOMETP.
Tema 4: buosHepreTuka

20. Ilonatue OvO3HepreTHMKW U e€é MeCTO B cuUcCTeMe OMOIOTMUecKMX HayK. LleHTpanbHas

ripo6sieMa OMO3HEPTeTUKH.

21. Posmb Owonoruuecknx MeMOpaH B OHO3HepreTHUyeckux Ipolieccax. Kaccudbukamys

MeMOpaH C TOUKH 3peHUst OMOIHEPreTHKH.

22. O6ume NMpUHLMITEI TpaHC(hOPMaLK SHepruu B buomeMOpaHax. "JHepreTuecKkre BamtOThl”

JKABOU KJIETKH.

23. XeMHOOCMOTHYECKast TUroTe3a MuTuesia. OCHOBHbIE THITOTe3bl 00pa30BaHUsI MAKPOIPIroB.

24. TIpyHLMNBI CTpOeHUs U (QyHKIIMOHUPOBAHKS 3/1eKTPOH-TPAHCIIOPTHBIX Lenel (OTLY).

25. AT®-cuHTeTa3a - MPUHLUITBI CTPOEHUS B CBSI3U C BbINOJHsIeMOl QyHKuel. Ces3b ¢ OTLI.

26. buodusnueckue ocHOBBI (QyHKIMOHMPOBaHWe ATd-cUHTeTa3bl.

27. OcoberHocTr MoJieky/bl AT® Kak yHHBepCaTbHOTO MaKpO3PruueCcKOro CoeJMHeHNsI.

28. TlpakTruecKye MPUIoXKeHUs] OM03HePreTHKH — OMOTOTUIMBHBIE 3IeMeHThI, OMOCEHCOPBI.
Tema 5: MoniekyisapHas 0uodusnka

29. ToHsiTHE, UCTOPHSI CTAHOBJIEHUsSI MOJIEKY/ISIPHOM OMOGU3MKH, CBSA3b C APYTMMH pa3je/iaMu

Guosnoruu.

30. TIpyUHIMITBEI CTPYKTYPHOM OpraHW3ariiyd OHOIIO/IMMEpOB. YPOBHU OpraHM3alid. ATOMHast

CTPYKTYypa, KoHbopMalusi, KoHGUTryparLys.

31. XapakTepuCTHKU CTPOeHUs] MOJIeKYyJ: [JIMHA CBsi3ed, uX mnoJsipu3auys, 3¢@deKTUBHbIE

aTOMHBbIe pasinychl. BosoposHble CBsI3U — UX PO/b B (HOPMUPOBaHWEe MaKpPOMOJIEKY/IL.

32. Bugpl B3auMOJeCTBHI B OMOMaKpoMmoJieKysaxX. BaH-zep-BaanbCcoBbl (OpreHTAlMOHHEIE,

VH/IYKLJMOHHbIE, TUCTIePCUOHHBIE) B3aUMO/IeCTBUS. JIeKTpoCTaTuYeCcKre B3auMO/IeMCTBYSI.

33. OOBEéMHBIE B3aMMOJEHCTBUSI B MaKpoMosieKysiax. [loHsTHe T100ysiel U OefKa, yCIOBUST UX

CyLL|eCTBOBaHMS.

34. Ponb rupodOOHBIX B3aUMOIEHCTBUI B (POPMHUPOBAHWM TPOCTPAHCTBEHHOW CTPYKTYPbI

6eskoB. Teopus ®uriepa.

35. Bojia KaK yHUKa/IbHOe XMMUYecKoe coeiHeHue. KiactepHasi CTpyKTypa BOJbI.

36. Mogenb “benok-maiivHa”. MoseKy/sipHble MOTOPBI.

37. TlpakThyeckoe TIpUMEHEHHWE — MO/Ie/IMPOBaHUe OeNKOBBIX CTPYKTYp C TIOMOIIBIO

pacripe/ie/ieHHbIX BBIUMC/IEHUH, cucremMa Fold.it

Tema 6. buodusuka memopan

38. IIpuHIMMBI cTpoeHus broMeMOpaH, MeMOpaHHbIe Oe/TKy U UKL, DyHKIMYU 6roMeMOpaH.

39. CraHOBleHWe  TIpeJCTAaBJIeHUH O  CTPyKType  OnomeMOpaH, COBpeMeHHast

JKUIKOKPUCTa//InyecKast MoJiesb.

40. TuHaMrKa MOJIeKy/1 B MeMOpaHax — jiatepanbHast auddysusi, Gpumn-dsiomn nogBuKHOCTb.



41. MogenbHble JUNWIHBIE MeMOpaHbl — TUIIbI, CTPOEHHE, CIIOCOObI  TOTyYeHus,
WCII0/Ib30BaHKe.
42. ®da30Bble MEpexo/ibl B IUIMUAHbIX OuoMeMOpaHax. buosmoruueckoe 3Hauenue. IToHsiTHE U
CBOMCTBA KUJKUX KPHUCTaJIOB.
43. Knaccudukaiiyst TpaHCIIOPTHBIX MPOLIeCcCoB B OomeMbpaHax. ITpyumepsl.
44. TlaccuBHbIl TpaHCropT. Turnbl guddy3un, MeMOpaHHbIe TIOPHI.
45. Ocmoc u ¢unbTpaiys. YpaBHeHus Puka, Teopenia, HepHcra-TlnaHka.
46. AKTUBHBIM TPAHCIIOPT — POJib B K/IeTKe, TUIIbI U TIPUMEpHI.
47. TlpakThueckoe TIpUMeHeHHWe — CTpPOeHHWe, TIPUHLUIBLI (YHKIIMOHUPOBAaHUSI HaTpHUU-
KaJ/IMeBOro, KajbLiMeBOro HacoCcoB. Po/ib B K/IeTKe U OpraHvsme.
Tema 7:HaHoTexHO/10ruH
48. TloHsATHE(s]) HAHOTEXHOJIOTHH, K/IacCU(hHUKALIUA OTpaciell HaHOTeXHOJIOTHH, OHOJ/IOrHUYecKue
HaripaBJ/IeHUsI.
49. NHK kak MaTepuan /sl HaHO-MaHumy/jupoBaHusi. ['padeH, d¢ynnepeH, yriepojHble
HaHOTPYOKU — MOHSITHE, IPUMeHeHUe.
50. TIpubopbl HAHOTEXHOJIOTHUECKUX WCC/IeIOBaHUA — aTOMHO-CUJIOBOM  MHKPOCKOTI,
3/IeKTPOHHBIM MHUKDOCKOII, Jia3epHbiii nuHLeT, AMP / JIIP-criekTpocokonusi — MPUHLUI
JIeNCTBYS, BO3MOXKHOCTH [171s1 OMOIOTUH.

KpuTtepum oueHku:

OneHKa «OTIMYHO» / «3auTeHO». OTBeTbl Ha I10CTaBJ/IeHHbIE BOIIPOCHI U3/1arar0TCsl JIOTUYHO,
1oc/eoBaTe/lbHO W He TpPeOYIOT [IOTIOJTHUTEebHBIX TOsiICHeHWH. [lo/IHO pacKphIBArOTCS
TIPUYMHHO-C/IE/ICTBEHHBIE CBS3W MEXY SIBI€HUSIMU U COOBITHUSAMU. [lesaroTcss 060CHOBaHHBIE
BbIBO/IbI. COOJIIOJAF0TCSI HOPMBI JIUTEPATYPHOM peun

OueHka «xopouio» / «3auTeHO». OTBeTbl Ha T[OCTaB/IeHHbIE BOMPOCHI M3/1araroTCs
CUCTEeMaTHU3UPOBAaHO M I[I0C/e/0BaTe/IbHO. Marepran wu3naraeTcss yBepeHHO. PacKpbIThbl
TIPUYMHHO-C/Ie/ICTBEHHBIE CBSI3U MEX/Y SIBJIEHHUSIMH U COOBITUAMU. [IeMOHCTPUPYETCSl yMeHHe
aHa/lM3WpoBaTb MaTrepuaj, OJHAKO He BCe BbIBOAbl HOCAT apryMeHTHPOBAHHBIN U
JlOKa3aTesbHbINA xapakrep. Co0/Ir0Aal0TCss HOPMBI JIUTEPAaTYPHOW peuu.

OLeHKa «y/I0BJIETBOPUTENIBHO» / «3auTeHOo». [loMmyCKaroTCsl HapyLleHusl B N0C/1e[0BaTe/IbHOCTU
n3ioKeHus1. HeromHO pacKpbIBalOTCSl TPUUMHHO-C/I€ICTBEHHbIE CBSI3U MEXAY SIBJIEHUSMU U
COOBITHSIMUA.  [IeMOHCTPUDPYIOTCS TIOBEDXHOCTHBIE 3HAaHUSI BOMPOCA, C TPYJOM peIarTCs
KOHKpeTHble 3a/iaud. VMeroTcsi 3aTpy[HeHUs C BbIBOJaMHU. [IOMyCKarOTCs HapylleHWs HOpPM
JIUTEepPaTypPHOM peuw.

OLleHKa «Hey[JOB/IeTBOPUTE/IbHO» / «He 3auTeHO». MaTepuas u3jaraetcsi Herocse/oBaTebHo,
cOMBUMBO, He TIpe/CTaB/sieT ONpeZie/ieHHOM CUCTeMbl 3HaHWW 10 JguchuriiHe. He
PACKpBIBAIOTCSl TIPUUMHHO-C/IEZICTBEHHBIE CBSI3U  MEXAy sBJIeHUsMH U CoObiTUsiMu. He
MPOBOJAUTCA aHaiu3. BeiBogbl OTCyTCTBYROT. OTBeTbl Ha [JOMOJIHWATE/bHBbIE BOIPOCHI
OTCYTCTBYIOT. IMEIOTCS1 3aMeTHbIe HapylleHHsi HOPM JINTepaTypHOM peuu.

BOHPOCBI K KO/UIOKBUYMaM

KostokBuym 1: BBegenue B 6uopu3nKy

[Mousitue Ouodusuku (BP). Bkmag pasnmuabix Hayk B B®. Ilpumenenne BO
Ha pa3/IM4yHbIX YPOBHSIX OpraHu3aluy kxuBor matepun. CTpykTypa coBpemeHHoM b®. Vcropus
pasButusi B®. WM3BecTHble yuéHble-6MOPU3MKK (B T.Uu. pOCCUiCKHe). BuoHMKa - TOHsTHe,
NIpUMepBl, (pU3rYecKre TOAXO0/bI.

KontokBuym 2: TepMoguHaMUKa 0M0/I0rHYECKHX CHCTEM

ITousitne TepmoguHamMuky (T/]), 3aKOHBI TepMOJMHAMUKM M UX TPUIOXKUMOCTb K
OvonornyeckuM cucteMam. TepmMoaWHaMHUYeCcKHWe CHUCTeMbl, THUITbI SHePruv U paboTbl B
6uocucremax. OcobeHHOCTH peanu3aliyd 2-TO Hauyaja TePMOJAVHAMUKA B OHMOJIOTHUECKUX
cucremax. TepMoguHamuueckoe paBHoBecre. Hersntponusi. JIuHeliHast 1 HenvHeliHast o0macTu



TepMmoguHaMUKU. Teopema IIpurokvHa. CoorHomleHus On3arepa. CBsi3b 3HTPONUU U
6uonornueckoi MHpopmauyu. [IpakTueckue TMPUIOXKeHUsI TePMOAMHAMUUeCKOTo TMoJX04a B
610JIOTUM — TeTUIONPOYKLIMS KUBBIX CUCTeM, MpaBuia beprmana, AsieHa.

KomnokBuym 3: ®@oTo0H0/10rHUecKe MPOoIecchl

OnekTpomMarHuTHble u3nydenus (OMMU), 6uonoruueckre 3PpQeKThl pa3TUUHBIX UacTel
cnektpa OMMU. Tlonsatre doTtobuosoruy, o6sacTk GOTOOMONOrUUeCKUX siBjieHUH. CTaguun
doToburosioruueckoro niporjecca. Knaccudukauys u KpaTkasi XapaKTepUCTHKA
dorobuosoruueckux — sBjeHUA.  DYHKIMOHATbHO-(DU3UO/IOTHUECKe U JIeCTPYKTHBHO-
MoauduLmpyromye Qortopeakuyu. dusndeckass Tpupoja cBeta. KopmycKy/sipHO-BOJHOBOM
[lyanu3M CBeTa B OHOJIOTMUYECKHX peakKlUsX. bU0/Ornueckd Ba)kKHbIe THIBI MOJIEKYJ/ISPHBIX
opbuTaneli W 3/EKTPOHHBIX COCTOSIHWU. DJIEKTPOHHbIE Tlepexofpl B OHomonekynax. Cxema
sl6nonckoro. JlromuHecLeHUMs OHMOCHCTeM — (u3UyecKass OCHOBA, THUIMBI JTFOMUHECLIEHLIH,
KBAaHTOBbII  BbIXOJ, 3akoH Crokca. [IpupojgHble U  UCKyCCTBeHHble  (uiyopo¢opsbl.
I'enmyosaBucumble OHMOPUTMBI, paboThI UrKeBCKOTO. WccnenoBanus Kupnuan.
doToMeTprUUeCKWe METO/bl aHaiu3a. [IpuMeHMMOCTb 3akoHa byrepa-Jlambepra-Bapa.
[TpakTHueckoe ripuMeHeHre — GhoToOMeTpHs, crieKTpodoToMeTp, 3aKoH byrepa-/lambepra-bapa.

KosutokBuym 4: buosHepreruka
[MoHsiTHEe OMO3HEPreTUKH U eé MeCTo B cucTeMe OMoornueckux Hayk. LleHTpasibHasi ipobsiema
OouosHepreTvku. Ponb  OWonormueckux MeMOpaH B OMOHEpPreTHYeCKHWX  MpOIjeccax.
Knaccudukaius meMOpaH ¢ TOUKM 3peHus1 OnosHepreTHky. OOIIHe MPUHLUIBI TpaHChOPMaLN
SHepruy B 6romMeMOpaHax. "JHepreTuecKre BajIOThI” >KUBOW K/IETKU. XeMHOOCMOTHUEeCKast
rurote3a Mwuruesia. OCHOBHBIE THIOTe3bl 00pa30BaHUs MaKpO3ProB. [IpUHILIUITBI CTPOEHUS U
(GYHKLMOHUPOBaHUS 3/1eKTPOH-TpaHCHOPTHBIX werneit (OTL]). ATd-cuHTeTasa - MNPUHLUIIbLI
CTpOeHUsI B CBsi3W C BbIMosHseMolt QyHkuueil. Cesisb ¢ OTLI. buogusuueckue 0OCHOBbI
¢dyHkimonrpoBaHue AT®d-cuHTeTasbl. OcobeHHOCTH Mosekynbl AT® Kak yHUBEpCaJbHOTO
MaKpO3PriuuecKkoro coequHeHus. [IpakTrueckue PUIOKeHUs OM0IHepPreTUKU — OMOTOTUIMBHBIE
3/IeMeHTBI, OOCEHCOPBHI.

KomnokBuym 5: MonekynsipHasi 6uodusuka
[ToHsATHE, WCTOpPHUSI CTAaHOBJIEHUS MOJIEKY/ISIPHON OMOGMU3WKH, CBA3b C APYTUMH pa3jenaMu
6uosioruu. TIpUHIMITBI CTPYKTYPHOM OpraHv3alii OHOIOJMMepOB. YPOBHM OpraHMU3allvu.
ATOMHasi CTPYyKTypa, KoHdopMalusi, KOHUrypaiusi. XapakTepUCTUKA CTPOEHUS] MOJeKYyJI:
JUVIMHA CBsI3eM, WX Mossgpu3alys, 3Qp¢eKTHBHbIE aTOMHble paJjuychl. BojoposHble CBSI3U — KX
porb B (hOpMHUpPOBaHME MaKpOMOJieKy/. Buabsl B3auMozelcTBuii B OMOMakpoMosieKynax. Ban-
Jep-BaanbcoBel  (OpueHTaLMOHHbIE, WHAYKLMOHHbIE, [WCIEePCUOHHbIE) B3aWMOJENCTBUSI.
OnekTpocTaTiyeckue B3anMozielcTBUss. OObEMHBIE B3aUMOEHCTBUS B MAaKPOMOJIEKYJIaXx.
[MousiTHe T7100y/bI U GesiKa, YC/IOBUS UX CylijecTBOBaHUS. Posib ruipooOHBIX B3aUMO/IeMCTBUI
B (OpPMHUPOBaHUM TIPOCTPAHCTBEHHOW CTPYKTyphl OenkoB. Teopusi Pumepa. Bopa Kak
yYHHUKa/IbHOe XUMHUUecKoe coeiiHeHue. KactepHast cTpykTypa Bofibl. Mojienb “6eioK-MarimHa”.
MonekynsipHble MOTOPBI. [IpakTHUecKoe MPUMeHeHHe — MO/Ie/TUPOBaHHe OeTKOBBIX CTPYKTYP C
TOMOLLIBbIO pacripe/ie/ieHHbIX BbIUMC/IeHuH, cucteMa Fold.it

KosutokBuym 6. buodusuka memopan
[puHLunbl cTpoeHusi 6uomembpaH, MemOpaHHble Oenku U JUNUAbL. DPYHKIUM OGroMeMOpaH.
CraHOB/IeHHE TIPe/ICTaBIeHUH O CTPYKType OMoMemMOpaH, COBpeMeHHast XXKUJKOKPUCTa/l/TnuecKast
MO/Jeb. IvuHamuka Momekysn B MeMmOpaHax - JarepasibHast auddysus, ¢uumn-dion
TIOJIBIDKHOCTb. Mo/ieNlbHble JIMIHAZHbIE MeMOpaHbl — THWITbI, CTPOEHHe, CTIOCOOBI TIOTyYeHus,
ucronb3oBaHue. Pa3oBbie Mepexo/ibl B JUMHUHBIX OnoMeMOpaHax. buosornueckoe 3HaueHue.
[MonsiTie ¥ cBOMCTBA XUAKUX KpucTa/sioB. Kiaccudukaiys TPaHCIOPTHBIX TIPOLECCOB B
6uomembpanax. Ilpumepnl. IlaccuBHblii TpaHcropT. Tumbl guddy3un, memMOpaHHbIe TODBHI.
Ocmoc u ¢punbTpauys. YpaBHeHust Puka, Teopesia, HepHcra-I1naHka. AKTHUBHBINM TPaHCIIOPT —



po/ib B K/E€TKe, TUMNbl W MpuMephl. [IpakThueckoe NpUMeHEHHEe — CTpOeHue, MPUHLIUIbI
(GyHKL[MOHMPOBAHUS HaTPU-Ka/IMeBOro, Ka/ibLMeBOro HacocoB. Posb B K/leTKe U OpraHu3me.
KonnokBuym 7:HaHOTeXHO/10rMA

[ToHsiTvie(s)) HAHOTEXHOJIOTHH, KaacCU(HKAI[Us OTpacieidl HAHOTeXHOJIOTUM, OHOJIOrHYecKue
HampaBsieHusi. [THK kak Marepuan [js HaHO-MaHUMyupoBaHusi. ['padeH, dysnepeH,
yriepoJHble HAHOTPYOKW — TIOHATHe, TpuUMeHeHHe. [IpuOOpbI HAHOTEXHOIOTUYECKUX
WCCeJI0OBaHUM — aTOMHO-CWJIOBOM MUKDPOCKOI, 3/1€KTPOHHbIM MUKPOCKOT, Jia3epHbIN THHLIET,
SAMP / OTTP-cnieKTpOCOKOIIUSI — TIPUHIIUTT AeMCTBUS, BO3MOKHOCTH

KpuTtepuu o1ieHKH KOJIJIOKBHyMa:

- OLIEHKA «OT/INYHO» BBICTAB/ISIETCS, €CIU CTYAEHT JIEMOHCTPUPYET BCECTOPOHHEe,
cUCcTeMaTU4YecKoe U ry0OKoe 3HaHWe MaTepuasna, yMeHWe CBOOOZHO BBIMO/IHATE MPAKTUUYECKHE
3aflaHusi yMeeT CBOOOJHO JIOTMUECKH, apTyMEHTHPOBAHHO, YeTKO U CXKATO W3/1araTh OTBEThI Ha
BOMPOCHI C UCITO/Ib30BaHUEM HayYHOH TEPMHUHOJIOTHH;

- OLIfHKA «XOpOILIO» BBICTAB/ISETCS, €C/AM CTYJEeHT IIPOZEeMOHCTPUPOBAI XOPOIIHe
cUCTeMaTUYeCKHe 3HaHWs Marepuasa, OTBEThl COZEep)KaT HEKOTOPYH) HETOUYHOCTb WM He
OTJINYAFOTCSA TTO/THOTOM H3/I0KEeHHS;

- OL|eHKa «Y/IOBJIETBOPUTE/IbHO» BBICTAB/ISIETCS, €C/IU CTYJEHT [JaeT HETOJIHbIE OTBEThI
Ha BOTPOCHI, JOMYCKAeT HETOUHOCTH B JOPMY/IMPOBKAX;

- OLIEHKa «HEY/IOBJIETBOPUTEIbHO» BBICTABJISIETCS, €C/IU CTYJIEHT He TOJTrOTOBUICS, He
OTBETW/I Ha BOTIPOCHI WM OTBETHJI HEMPaBU/IbHO; TIOKa3as c/iabble 3HaHUS U JIOMYCTH/I rpyObie
OLLIMOKU

OrieHOUHbIe CpeZCTBA il WHBAJWJOB U JIML] C OTPaHUUEHHBIMA BO3MO>KHOCTSIMU
3/10POBbsI BEIOMPAIOTCS C YUETOM MX MHIUBUAYA/IBHBIX MICUX0(MU3NUYeCKUX 0COOEHHOCTEH.

— MpU HeoOXOAWMOCTH WHBaIMJaM U JIMI]aM C OrPaHUUEHHBIMH BO3MO>KHOCTSIMH
3/10POBbSI TIPEJJOCTABJISIETCS JOTIOJIHUTE/TbHOe BPeMs /IJIsl TIOATOTOBKU OTBETa;

— TIpY TIPOBE/IEHUM TIPOLIeYPhl OI[eHUBAHUS Pe3y/IbTaTOB 00yueHUs] UHBA/IUIOB U JIUL] C
OrpaHUYeHHBIMH BO3MOXXHOCTSIMU 3/[0POBbsI TPelyCMaTPUBAETCS MCII0/Ib30BaHUe TeXHUYeCKUX
Cpe/iCTB, HEOOXOJUMBIX UM B CBSI3M C UX UH/IUBU/Iya/IbHBIMHA 0COOEHHOCTSIMU;

— TIpY HeOOXOIUMOCTH /1J1si 00YUarOIIMXCSI C OTPAHUYEHHBIMUA BO3MOKHOCTSIMH 37I0DPOBbBSI
YW WHB&JIW/IOB TIPOIeypa OLIEHUBAHWS pe3y/lbTaTOB OOyueHWsT TO [UCLUIUIMHE MOXKeT
TIPOBO/IUTHCSI B HECKOJTBKO ITarloB.

[Mpoueaypa orjeHMBaHUSI pe3y/IbTaTOB OOyueHWss WHBAUJOB W JIUL C OrPaHUYEHHBIMU
BO3MOKHOCTSIMA  3/JOPOBbSI TI0 AMCLMIUIMHE (MOJYJIFO) TIpeyCMaTpWBaeT IIpe/j0CTaBIeHre
vHbopMalii B ¢opmax, aJanTUPOBAaHHBIX K OTPaHUUEHHsSM WX 3[I0POBbS U BOCIIPUSITUS
vHdopMaluu:

7151 My C HapYLLIEeHUsIMU 3PeHUS:

— B reyaTHOU (popMe yBeTMUeHHbIM HIPUGDTOM,

— B JopMe 3/1eKTPOHHOT'O I0KYMEHTa,

7151 UL C HapYIIeHUsIMU CTyXa:

— B meuaTHoi (opme,

— B popMe 3/1eKTPOHHOTO IOKYMEHTa.

17151 nvL C HapyILIeHUsIMUA OTIOPHO-/IBUTaTe/IbHOTO arapaTa:

— B reyaTHOU ¢opme,

— B JopMe 3/1eKTPOHHOT'O I0KYMEHTa,

[aHHBINA TepeueHb MOXKeT OBbITh KOHKPETH3WPOBaH B 3aBUCHMOCTH OT KOHTHHTEHTA
00yyJaroImmxcsi.

4.2 ®oHJ OLeHOUHBIX CPe/ICTB /i/isl MPOBe/eH!s] MPOMEe)XXYTOYHOU aTTeCTaLUM.



Bonpocs! /11 NOAr0TOBKH K 3a4éTy

1. TTonstre 6uopusuku (bP). Bknag pasnuunbix Hayk B B®. [IpumeHenre B® Ha pa3nuuHbIix
YPOBHSIX OpraHu3aliy >XUBOW MaTepuu.

2. CtpykTypa coBpeMmeHHol b®. Vcropus passutusi B®. N3BecTHbie yuéHble-01MohH3MKHY (B T.U.
pocCcUiicKue).

3. broHuKa - OHSTUe, IPUMepHI, (hH3UUeCKre TTOJX0/bI.

4. Tlonsitrue TtepmoauHaMuku (TII), 3akOoHbI TepMOJAWHAMUKM W WX TIPWIOKUMOCTh K
OUMOJIOTHYEeCKHUM CHCTEMAaM.

5. TepmMoiHaMHUECKHE CUCTEMBI, THUTIBI SHEPTUH U PabOThI B OMOCHCTEMAX.

6. OcobeHHOCTH peanu3aliy 2-TO Hayvala TePMOJMHAMHUKM B OWOJOTMYeCKHUX CHUCTeMax.
TepMmoavHamMuueckoe paBHOBecue. HersHTpornus.

7. JluHeliHasi M HenvHelHas obsacty TepMoguHamuki. Teopema IlpurokuHa. CooTHOIIEHUs
Omn3arepa.

8. CBs13b HTpOIMU U 6ronoruyeckoit MHGOpMarLun.

9. IpakTUUecKye TIPUIOKEeHUs] TeEpPMOAUHAMUYECKOTO MO/[X0/la B OMOJIOTHY  — TETIONPOAYKLHS
JKUBBIX CUCTeM, npaBuia beprmana, AsieHa.

10. DnekTpoMarHuTHBIe H3MyueHusi (OMU), OGuonoruueckre 3¢h@dEKTHl pa3MUUHBIX YacTei
criektpa OMMU.

11. Tlonstre  dorobuosorur, obnactb  (orobuosornueckux  spieHuid.  Cragauu
doToburosoruueckoro mporecca.

12.  Knaccudwkarmss W KpaTKash — XapakTepucThka — (OTOOMOIOTHUECKUX — SIBI€HWH.
@DYHKIMOHA/TbHO-(PU3H0/IOTHUYeCKHe U 1eCTPYKTUBHO-MOAUULIMPYIOIe (OTOopeaKLvu.

13. ®usunueckasi mpupoja cBeta. KoprycKyasipHO-BOJIHOBOH fiyald3M CBeTa B OHOIOrMUYECKUX
peakiusix. brosiornuecky BaskHbIe THUIIBI MOJIEKY/ISIPHBIX OpOUTaneii v 3/1eKTPOHHBIX COCTOSTHUM.
14. DnekTpoHHBIe Nepexo/bl B buomMosekynax. Cxema S1610HCKOTrO.

15. JTroMuHecIieHIUS OUoCUcTeM — (u3nyeckass OCHOBA, THUIbl JFOMUHECIEHIIMU, KBAaHTOBbIN
BbIXOZI, 3aKOH CTOKCa.

16. TIpupoiHbie U UCKyCCTBeHHbIe (hTyopoQophI.

17. T'enmmo3aBrcuMble OMOPUTMBI, paboThl UmkeBckoro. Viccnenqoranus Kupivas.

18. ®oromeTprueckre MeTOZbl aHa/ir3a. [IpuMeHUMOCTh 3aK0Ha Byrepa-J/lambepra-bapa.

19. TIpakTHUeckoe TpuMeHeHHe — (OTOMETpHs, CrieKTpodoToMeTp, 3aKoH Byrepa-Jlambepra-
Bbapa.

20. Tlonatme OWOIHEpPreTWMKW W €€ MeCTO B cHUCTeMe OHOIIOrHuecKMx HayK. LleHTpanbHas
npobyiema OMO3HEepreTHKH.

21. Ponp Ouomormueckux MemOpaH B OHO3HepreTMueckux mporeccax. Kmaccudpukarms
MeMOpaH C TOUKW 3peHHst OM03HEepTreTHKH.

22. O611ye NpUHIUITEI TpaHCHOpMaIK SHeprun B buoMeMOpaHax. "DHepreTuueckre BasliOThI”
JKUBOM KJIETKH.

23. XemuroocMoTHYecKasi Turore3a Murdesia. OCHOBHbIe TMIIOTe3bl 00pa30BaHUsl MaKpO3ProB.
24. TIpyHLMNBI CTPOEHUS U (PYHKLIMOHUPOBAHUS 3/1eKTPOH-TPAHCIIOPTHBIX Lieneit (O TLY).

25. AT®-cuHTeTa3a - NpUHLIUIBI CTPOEHUS B CBSI3U C BbIMoJHsieMol (yHKiMel. CBs3b ¢ OTLI.
26. buodusnueckrie 0cHOBBI (PyHKI[MOHUpOBaHWe AT®d-crHTeTa3bl.

27. OcobeHHOCTH MO/EeKY/bI AT® Kak yHUBEpCaTbHOTO0 MaKpO3PTUUECKOTO COeMHEHMS.

28. IIpakTUueckue MPUIOKeHUs OMO3HePreTUKN — OUOTOTUTUBHBIE 3/IeMeHThI, OOCEHCOPBHI.

29. TloHsiTWe, UCTOPUSI CTAHOBJIEHUS MOJIEKYJISIPHON OMOMU3UKH, CBSI3b C APYTUMH pa3jiesiaMu
Ouosiorum.

30. TIpuHIUITEI CTPYKTYPHOM OpraHW3ariuyd OWOIIO/IMMEepOB. YPOBHU OpraHM3alid. ATOMHast
CTPYKTYpa, KOH(opmarys, KoH(Uryparusi.



31. XapakTepucCTUKH CTPOEHUs MOJIeKY/: [AJWHa CBsi3eid, WX ToJsipu3aius, 3PQdeKTUBHbIE
aTOMHbIe pafuychl. BomopojHbie CBsi3U — UX POJib B JOPMUPOBaHME MAaKPOMOJIEKY .

32. Bugpl B3auMoJeiicTBMIA B OMOMakKpomosieKysax. BaH-zep-BaanbCoBbl (OpHeHTaLMOHHBIE,
VH/YKLWOHHbIE, IUCIIePCUOHHBIE) B3aUMO/EeNCTBUS. D/IeKTPOCTaTUUeCKUe B3auMO/|eHCTBUSI.

33. OOBEéMHBIE B3aMMOJEHCTBUSI B MaKpoMosieKysiax. [loHsTre T100ysibl U Oenka, yC/IOBUST UX
CylLLleCTBOBaHMUS.

34. Ponb rupodOOHBIX B3aUMOIENCTBUI B (POPMHUPOBAHUM TPOCTPAHCTBEHHOW CTPYKTYPbI
6eskoB. Teopust Puriepa.

35. Boja KaK yHUKa/lIbHOe XuMUUeckoe coefrHeHue. KiactepHasi CTpyKTypa BOJbI.

36. Mogesnb “benok-maiivHa”. MoneKy/sipHble MOTODBI.

37. TlpakThyeckoe TIpUMEHEHHWE — MO/Ie/IMPOBaHUe OeNKOBBIX CTPYKTYp C TIOMOIIbIO
pacripe/ie/ieHHbIX BbIUMCIeHUH, cuctema Fold.it

38. TIpuHLMIIBI cTpOoeHus: bnoMeMOpaH, MeMOpaHHbIe Oenku U UnuAbL. OyHKIMY OuoMeMOpaH.
39. CraHoBneHue Tripe/iCTaBIeHUI 0 CTPYKType oromemOpaH, COBpeMeHHast
JKUZKOKPUCTa/InyecKast MoZiesb.

40. luHaMrKa MoJieKy/1 B MeMOpaHax — jiatepanbHasi auddysusi, Gpumn-dsion nogBuKHOCTb.

41. MopenbHele JUNUIHbIE MeMOpaHbl — THWIBl, CTPOEHHWe, CIOCOOBI  TOTyYeHwUs,
WCII0/Ib30BaHKe.

42. ®a30Bble TIepexofbl B JUMUAHBIX OuoMembpaHax. bBuosornueckoe 3HaueHue. [ToHsiTve U
CBOMCTBA KUJKUX KPHUCTaJIOB.

43. Knaccudukaryst TpaHCIIOPTHBIX MPoLieccoB B broMembpaHax. [Ipumepsr.

44. TlaccuBHbIl TpaHCcropT. Tumnbl Auddy3un, MeMOpaHHbIe TIOPHI.

45. Ocmoc u ¢unbtpanus. Y paBHeHus Puka, Teopenia, HepHcra-TlnaHka.

46. AKTUBHBIM TPAHCIIOPT — POJib B K/IeTKe, TUIIbI U TIPUMepHI.

47. TlpakThyeckoe TIpUMeHeHHe — CTPOeHHe, TPUHLMIMbLI (PYHKLMOHUPOBAHUS HaTpUii-
Ka/IMeBOro, KajbLiMeBOro HacoCcoB. Po/ib B K/IeTKe U OpraHvsme.

48. ToHsiTHe(s) HAHOTEXHOJIOTHH, KIacCUu(UKaIsl 0Tpac/iell HAHOTeXHOJIOTHH, OHOIOTHYecKHe
HarpaBJ/IeHUSI.

49. JHK kak wMmarepuan [ HaHO-MaHUIy/iupoBaHus. ['padeH, ¢ynnepeH, yriepojHbie
HaHOTPYOKU — MOHATHE, IPUMEeHeHHE.

50. TIpubopbl HAHOTEXHOJIOTUUECKUX WCC/IeI0OBaHUA — aTOMHO-CUJIOBOM  MHKPOCKOTI,
3/IEKTPOHHBIM MUKDOCKOI, Ja3epHbiid muHLeT, SMP / OIIP-crieKTpoCOKOIUs — TPUHLIUI
JeUCTBYsSI, BO3MOKHOCTH J171s1 OMOJIOTHIU.

Kputepun o1jeHKH 3auéTa:

- «3auTeHO» BBICTAB/SIeTCS, €CJU CTYeHT YCBOWJI OCHOBHYIO W 3HakKOM C
JIOTIOJTHUTeNTbHOW ~ JIUTepaTypou, pPEeKOMEeH/JOBaHHOM  TMpOrpaMMOii; JIeMOHCTPUpPYeT
BCECTOPOHHee, CHCTeMaTHueckoe W TJIyDOKOe 3HaHWe TPOrPaMMHOTO MaTepHasa, yMeHHe
CBOOOJHO  BBIMOJIHATH ~ TMpaKTHUeCKWe  3a/aHusi, TpeOyeMbie  OOIIEKy/JbTypHbIE U
npodeccCUOHabHbIE  KOMIETEHIIMM  CPOPMUPOBAHbI;  yMeeT  CBOOOJHO  JIOTHUECKH,
apryMeHTHPOBAHHO, YeTKO M C’KaTO M3/laraTb OTBETHI Ha BOMPOCHI C UCI0J/Ib30BAaHWEM HayYyHOU
TEePMUHOJIOTUU;

- «He 3auTeHO» BbICTABJISIETCS], €C/IU CTY/IeHT He TIOJTOTOBWICS K 3a4éTy, He OTBeTH/ Ha
BOTMPOCKI U/IM OTBETHJI HETIPAaBUJILHO; TTOKa3asl C/1abble 3HAHUS U JOMYCTU/ IPyOble OIIUOKH;

OueHOUHbIEe Cpe/CTBA [JjIs1 UHBAJUAOB W JIWL, C OrpaHUYeHHbIMU BO3MOKHOCTSIMHU
3/10POBbsI BEIOMPAIOTCS C YU€TOM MX UHIUBUAYA/IBHBIX MICUXO(MU3NUIECKUX 0COOEHHOCTEH.

— Tpd HeoOXOAUMOCTH HHBalIWJaM M JIMI[aM C OTPaHUUeHHBIMU BO3MOXXHOCTSIMHU
3/10POBBSI TIPE/JOCTAaB/ISIeTCS AOTOIHUTE/IbHOE BpeMs /1S IOATOTOBKU OTBETA Ha 3aueTe;

— TpU TIPOBe/IeHHH TPOoLielyphl OlleHUBaHUsI pe3y/ibTaToB 00yueHsi MUHBa/IWJO0B U JIKL] C
OrpaHUYEHHBIMU BO3MOXXHOCTSIMU 3/JOPOBBSI TIpelyCMaTPUBAeTCsl MCI0/Ib30BaHNe TeXHUYEeCKUX
Cpe/iCTB, HEOOXOJUMBIX UM B CBSI3UM C UX UH/UBU/Iya/IbHBIMHA 0COOEHHOCTSIMU;



— TIpy He0OXOIUMOCTH A1JIs1 00YYAIOIIMXCSl C OTPAHUYEHHBIMA BO3MOXXHOCTSIMU 3/10POBbSI
M WHBAIWOB TIpOLleZlypa OIleHWBaHUSI pe3y/bTaTOB OOyueHWs 10 [AUCLUIUTAUHE MOXKeT
TIPOBO/IUTHCSI B HECKOJIBKO 3TarloB.

[pornieypa oljeHWBaHUSI pe3y/bTaTOB O0y4YeHHs] WHBA/IWAOB M JIUL] C OrpaHUUYeHHLIMU
BO3MOXKHOCTSIMM 37I0POBbsI TIO [UCLIMIUTMHE (MOJYJ/II0) TpefyCMaTpUBaeT TpeoCTaB/IeHHe
vHpopmaumy B (opMaX, aflaTUPOBAHHBIX K OTPAHUYEHHUSIM WX 3[I0POBbSi W BOCTIPUSITHS
MH(pOopMaLu:

7151 UL C HapYIIeHUSIMUA 3PeHMUS:

— B MeyaTHOM (hopMe yBeTMYeHHBIM HIPU(TOM,

— B popme 3/1eKTPOHHOTO IOKYMEHTa,

Jlist IULT ¢ HapyLLIeHUsIMU CTyXa:

— B reyaTHOU ¢opme,

— B (hopMe 3/1eKTPOHHOTO [JOKYMEHTa.

15t vLy C HapyIIeHUsIMUA OTIOPHO-/IBUTATEe/IbHOTO arrapaTa:

— B meuaTHoi (opme,

— B popme 3/1eKTPOHHOTO IOKYMEHTa,

laHHBIN TIepeyeHb MOXKeT ObITh KOHKPETH3MPOBaH B 3aBUCUMOCTH OT KOHTHHT€HTa
00yYaroIIUXCsl.

5. IlepeyeHb OCHOBHOI M [IOMO/THUTE/JILHON Y4eOHOM /MTepaTypbl, He00X0UMOMU
AJISl OCBOGHHUSA JUCLUIUIMHBI (MOAYJIS).
5.1 OcHoBHas sMTeparypa:

1. BonbkeniuTeitH, M.B. Buodusnka [3nekTpoHHBIN pecypc] : yueb.mocobrie — DJIeKTPOH.
paH. — Cankr-Iletepoypr : Jlaws, 2012. — 608 c. — Pexum jgoctymna:
https://e.lanbook.com/book/3898

2. HukusiH, A. Buodusuka : KoHcrnekT nekiuii / A. HukusiH, O. [JaBbiioBa ; MUHUCTEPCTBO
obpa3oBaHuss W Hayku Poccuiickoii ®enepaiyi, PezsepanbHoe ToCyAapCTBEHHOE
Oro/pKeTHOE 0Opa3oBaTe/IbHOE YUpeKIeHHe BBICIIETo MpodecCoHabHOTO 00pa30BaHus
«OpeHOyprckuii rocyjapCcTBeHHBIN yHUBepCcUTeT». - Opendypr: OI'Y, 2013. - 104 c.; To
xe [D/1eKTPOHHBIIM pecypc]. - URL: http://biblioclub.ru/index.php?
page=book&id=259291.

'Hf[ﬂ 0CBOeHHA NUCLHUILIMHBI MHBA/IMidMU U JIMLdMU C OFpaHI/IquHBIMH BO3MO>XHOCTSIMU
BAOPOBBH NMEeRTCA I/I3'Z[aHI/IH B 3HEKTPOHHOM BI/IAE B 9H6KTPOHHO'6I/I6]H/IOTQLIHBIX cucremMax
«Jlaub» u «FHOpauT».

5.2 Jlono/siHUTe/IbHAS JIATEpaTypa:

1. CamoiinioB, B.O. MeauiuHcKas 6ruodusrka: yuebHuk /s By30B / B.O. Camoiinos. - 3-e u3f.,
ucnp. u gor. - CII6.: Criery/Iut, 2013. - 604 c.: Tabun., un. - bubmuorp. B KH. - ISBN 978-5-299-
00518-9; To ke [DnektpoHHbli pecypc]. - URL: http:/biblioclub.ru/index.php?
page=book&id=253912.

2. ®unkenvinteiiH, A.B. ®usnka OenkoBbix Mojekyn / A.B. ®uHKesnbiuTedH. - MOCKBa;
WxeBck: U3gaTenscTtBo VIHCTUTYTa KOMITBIOTEPHBIX UccnefoBanu, 2014. - 423 c. - ISBN 978-
5-4344-0193-7; To xe [JnektponHbii pecypc]. - URL: http:/biblioclub.ru/index.php?
page=book&id=469608.

4. AnppuaHoB, A.M. KoHbopMarlMoHHbIN aHa/mu3 Oe/KOB: Teopus W TIpuiaoxkenus / A.M.
Anppuanos; nog, pea. I'.B. ManaxoBou. - MuHck: benopycckas Hayka, 2013. - 518 c. - ISBN
978-985-08-1529-3; To e [DnekrtpoHHbiii pecypc]. - URL: http:/biblioclub.ru/index.php?
page=book&id=142264.



http://biblioclub.ru/index.php?page=book&id=253912
http://biblioclub.ru/index.php?page=book&id=253912
http://biblioclub.ru/index.php?page=book&id=142264
http://biblioclub.ru/index.php?page=book&id=142264
http://biblioclub.ru/index.php?page=book&id=469608
http://biblioclub.ru/index.php?page=book&id=469608
http://biblioclub.ru/index.php?page=book&id=259291
http://biblioclub.ru/index.php?page=book&id=259291
https://e.lanbook.com/book/3898

5. buodwusnueckasi skosiorus / B.A. TBepaucnos, A.D. Cumopoma, JI.B. fkoeenko, B.T.
Tpodumos. - M.: N3parensctBo KPACAH/I, 2012. - 535 c. - ISBN 978-5-396-00419-1; To xe

[DnekTponHbIi pecypc]. - URL: http://biblioclub.ru/index.php?page=book&id=468806.

5.3. Ilepuoguueckue u3ganus:

Tepuopu 3a KakKue Mecto | Cpok
No Ha3Banue HOCTH
roAbI XxpaHeH | xpaHeH | PyOpukarop
n/n | u3faHus BbIX0/a
XPaHHUTCA us us
(B rop)
OuvonoruuecKu
1 buodusuka 6 1959-2013 u3 TOCT. e HayKH,
9KOJIOTUsl
¢busuko-
2 Yenexu 12 1945-2013 u3 TMOCT. MaTemMaTH4yecK
(dhur3nUeckux HayK
vie HayKu
buonornueckue Ouonormecku
3 12 1961-1992 u3 I1OCT. e HayKH,
HayKu
9KOJIOTUsl
Buosnorus. OMO/IOTHUeCKH
4 PedepaTtuBHbIi 12 1970-2013 san PXK | mocr. e HayKH,
XypHan.BUHUTU 9KO0JIOTUs
BroMeuLMHCKas pusuo-
5 AT 12 2001- u3 10 set MaTeMaTHuuecK
PaZiMi03/1eKTPOHMKA
Ve HayKu
busuko-
6 BuorexHosiorus 6 1996-2012 u3 TI0CT. MaTeMaTH4yecK
vie HayKu

6. IlepeueHr pecypcoB HH(OPMALMOHHO-TE/IEKOMMYHUKAI[HUOHHOH  CeTH
«/IHTEepHeT», He0OXOJUMBIX /I/Ifl 0CBOEHUS AUCIUIUIUHBI (MOAY/Is).

—

www.kubsu.ru - opunmansHeii caiiT KybaHCKOTo rocyjapCTBeHHOTO YHUBEPCUTETA;

2. http://www.icb.psn.ru - THCTUTYT 6MODU3UKU KITeTKH

3. http://www.ibp.ru - UncturyT 6nodusuku CO PAH

4. http://www.kibb.knc.ru/ - KazaHCKu# HHCTUTYT GHOXUMUM ¥ GHODU3UKY

5. http://www.biophys.msu.ru/ - Kadezpa 6rodusrku MI'Y

6. http://biophysics.spbstu.ru/ - Kadezapa 6uodusuku CII6I'TY

7. MeTtopuueckue YyKa3aHHsl /Il 00yd4alIUXCSl 10 OCBOEHHI0 AMCLMIUIMHBI

(Mmopynsn).
Jlekusna:

PaboTa Ha /IeKI[[UH sIB/ISIeTCS] OYeHb BXKHBIM BHZIOM CTY/IeHUECKOH JesTeTbHOCTH /ISl U3yUeHHsT
JUCLMIIHBL, T.K. Ha JIeKUM TIPOMCXOAWUT He TOJIbKO COOOIleHHe HOBBIX 3HAaHUM, HO U
cucTeMaTH3aLus U 00001eHre HAaKOTJIeHHBIX 3HaHWH, ()OPMUpPOBaHHe Ha WX OCHOBE H/I€MHBIX
B3IVIZIOB, YyOeX/eHud, MHPOBO33DeHMs], pa3BUTHe TI03HaBaTe/JbHbIX U IPOGeCcCHOHaTbHbBIX
vHTepecoB. JIEKTOp OPHEHTHUPYET CTy/eHTOB B yueOHOM Marepuasie. KpaTkue 3amvcu JeKLuid
(KOHCIIeKTpOBaHKe) IOMOraeT yCBOUTh MaTepUal.

Hanmcanue KoOHCIeKTa JIeKIJMM: KpaTKO, CXeMaTUUyHO, I10C/eloBaTe/lbHO —(PUKCUPOBATh
OCHOBHbIE TIOJIOKEHHS, BBIBOJbI, (POPMYIMPOBKH, 0000IleHUs; OMeYaTh Ba’KHblE MBIC/IH,
BbI/Ie/IATh K/IHOUeBbIe C/I0Ba, TepMUHBI. KOHCMEKT Jyullle ofpa3/ie/iaTh Ha MyHKTbI, aparpagsl,
cobmoziasi KpacHyl0 CTpOKY. IIpuHIunNuanbHble MecTa, onpeferneHus, (opMysbl creayer
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COTIPOBOXK/JATH 3aMEUaHHsSIMHU: «Ba)KHO», «0CO00 Ba)KHO», «XOPOIIO 3allOMHUTB» W T.M. WIU
Mo/luepKUBaTh KpacHoW pyukoi. Ilesmecoobpa3Ho pa3paboTath COOCTBEHHYIO CHMBOJIMKY,
COKpAIIleHUsI CJIOB, UYTO TIO3BOJIUT CKOHLIEHTPUPOBAaTh BHUMaHWE Ha Ba)KHBIX CBeJeHUSIX.
[TpocayuivBaHye U 3aMuch JIEKIMA MOXXHO MPOU3BO/JUTH TIPH TIOMOIIM COBPEMEHHBIX YCTPOWCTB
(mukTOdOH, HOYTOYK, HeTOYK W T.M.). PaboTass HaJ KOHCMEKTOM JIEKLWiA, BCETAa CJIefyeT
UCIO/Ib30BaTh HE TOJBbKO YYeOHWK, HO M Ty JIMTepaTypy, KOTOPYIO [OTOJHUTETHHO
PEeKOMeHZIOBa/l JIeKTOp, B TOM UKC/Ie T[epUOJUuUecKre W3[aHusi COOTBETCTBYIOILEH
HarpaB/ieHHOCTH. [lo pe3ysnbTaTaM pabOThl C KOHCIEKTOM JIEKIMU CjieyeT 0003HAauMTh
BOIIPOCHI, TEPMHHBI, MaTepras, KOTOPbIN BbI3bIBAET TPYJHOCTH, TIOMETHUTh U TIOMBITaThCS HAUTU
OTBET B pEKOMeHJyeMoH juTepatype. EC/M CaMOCTOATE/IbHO He YAaeTcs pa3o0paThCsi B
Marepuasie, He00X0IMMO C(OPMYJTUPOBAThH BOTIPOC U 33/aTh TIPETofaBaTe/ii0 Ha KOHCY/IbTALUH,
Ha J1JabopaTOPHOM 3aHATHH, Ha OOIIIEHUH B KOHTAKTHbIE Uachl. JIEKLIMOHHBIN MaTepuas sIB/IsSeTCs
0a30BbIM, C KOTOPOTO HEOOXOJUMO HauaTb OCBOEHHE COOTBETCTBYIOIIEro pa3jiesia UM TeMbL.
[1/1aH MOJTOTOBKHU K JIEKL[UH:

. 03HAKOMUTBLCS C TEMOU JIEKLIUU

. 03HAaKOMMUTBCS C TIpe//I0)KeHHbIMHA BOMPOCAMHU
. W3YUYUTh COOTBETCTBYIOIIUM MaTepras

. 03HAaKOMMUTBLCS C JIUTepaTypoy 1o TeMe

JIabopaTopHbIe paboThI

B miporjecce moAroToBku K 1ab0paTopHOM paboTeHeoOXOAMMO 03HAaKOMHUTHCS C paboueit
MIPOTPaMMOM TUCLIMTUIMHBI, TeMaMH W TlaHaMH J1abopaTOpHBIX — 3aHATHH, yAensss ocoboe
BHUMaHUe I[eJisM U 3a/ladyaM, CTPYKTYpe W COJiep)KaHWI0 AWCLIUTIIMHBI, TIPOBECTH aHasIu3
OCHOBHOM yueOHOW JIMTepaTyphl, TIOC/Ie uero paboraTte C peKOMeHZOBAaHHOMN [OTIO/THUTETbHOMN
uTepatypoi. TIpy yCTHOM BBICTYTIEHWH TI0 KOHTPOJIbHBIM BOIIPOCaM J1ab0paTOPHOTO 3aHSATHS
HY)KHO W3/araThb (He UWTaTh) MaTepWana BBICTYIUIeHHMsT cBoOboxHo. Heobxoaumo
KOHIIEHTPHUPOBaTh CBOE€ BHUMaHHWe Ha TOM, UTO BBICTYIJIeHWe OOpall[eHO K ayZMTOPHH, a He K
TIpero/iaBaTesito, T.K. 3TO 3HAUMMBIN acrekT MpodecCUOHATBHBIX KoMreTeHIMNA. [1o oOKoHYaHHH
71abopaToOpHOTO 3aHATUS CJielyeT TOBTOPUThH BBIBOZbI, CKOHCTPYHMPOBaHHbIE B XOZie yYCTHOTO
oripoca, TIPOC/IeIuB JIOTUKY MX TIOCTPOEHHs, OTMETHB TIOJIOXKEHHs, JieXKallie B UX ocHoBe. [Iis
3TOT0 B TeueHWe Orpoca JpPYyrux ydaluxcs ciaejyeT fenaTb roMeTku. bosiee Toro, B ciyuae
HETOYHOCTel W (W/M) HeMOHUMAaHHWsI KakKoro-7uMbo BOMpoca TPOMeHHOTO Marepuana CiefyeT
00paTUTbCA K TIPernoiaBaTesTto st MOoyYeHUus] HeoOXOAUMOM KOHCYJIbTAllMd U pa3bsCHEHUS
BO3HUKIIeH cutyauyu. CxeMa MOATOTOBKH K JlabopaTOpHBIM paboTam:

®  03HAKOMMTBCSI C TEMOM, 11eJIbI0 U 33/lauaMu pabOoThI;

pPaccCMOTpeTh TIPelJIo’KeHHbIe BOTIPOCHI;
W3YUUTD JIEKI[MOHHBIN MaTepuasl, OCHOBHYIO U [IOTIOJTHUTETBHYIO JIUTepaTypy;
03HAKOMUTbCS C TIPAaKTHUECKUMU 3a/IaHUSIMU 1 XO/IOM UX BBITIOJTHEHUS;
03HAaKOMUTbBCSI C 000PYZIOBaHUEM 3aHSATHS;
BBITIO/THUTE 3a/laHUsi B COOTBETCTBUM C XOJJOM PabOThI;
MMUCbMEHHO O(OPMHTH BBITTOJIHEHHYIO paboTy;
TIO/IBECTU UTOT U C/leflaTh CTPYKTYPHUPOBaHHbIE BHIBO/IBI.

CamocrosTebHas pabora

CamocrosiTesibHast paboTa CTYZEHTOB /[WCLUIUIMHE OCYLECTB/ISETCS C  LIeJbIo
yriyOneHust, pacIUpeHus, CUCTeMAaTH3alMM U 3aKPEIUIEHWs TOJYYEHHBIX TeOpeTUUYeCKUX
3HaHWH, (HOPMHUPOBAHUS YMEHHWH MCIIO/b30BAaTh JOKYMEHTAIMI0 W CIelUaabHyI0 JIUTepaTypy,
Pa3BUTHsI TO3HABATe/bHBIX CIIOCOOHOCTEH M aKTHMBHOCTH, a Takke (HOpMHpOBaHHUS
CaMOCTOSITEJTBHOTO MBIIIIEHHNs, CITIOCOOHOCTe K CaMOpa3BUTHIO, CAMOCOBEPILIEHCTBOBAHUIO U
caMopeanu3aliM,  pa3sBUTUSL  WCC/IEIOBATEIbCKUX  yMeHWH.  Ilepesy  BbINOJHEHUEM
CaMOCTOSITe/TbHOM PabOThI HEOOXOJUMO YEeTKO TOHMMaTh IIeJId W 3ajlaud paboThl, CPOKHU
BBITIOJTHEHUS], OPHEHTUPOBOUHBIM 00BEM, OCHOBHble TpeOOBaHMSI K pe3yjbTaTaM paboThI,



KPUTEpUM OIleHKH. Bo Bpemsi BBLITOJIHEHHSI CAMOCTOSITE/TbHOM pabOoThI TIperofiaBaTeslb MOXKET
TIPOBO/IUTh KOHCY/IbTAal[iK. KOHTPOJIb pe3y/bTaTOB CaMOCTOSITeTbHOW paboThI CTY/IEHTOB MOYKET
OCYILL[eCTBJISITHCS B MMCbMEHHOM, YCTHON WM CMellaHHOW ¢opMe, C TipeficTaBlIeHHeM MPOAYKTa
TBOPUYECKOU JleTe/TbHOCTH CTy/leHTa. B KauecTBe ()opM M MeTO/I0B KOHTDPOJISI CAMOCTOSITE/IbHOM
paboThI CTY/IEHTOB MOTYT OBbITh MCIIOJ/Ib30BaHBI TaDOpaTOPHBIE 3aHSTHS, KOJUIOKBUYMBI, 3aUeThl,
TeCTUPOBaHWe, CaMOOTYeThl, KOHTPOJIbHBIe paboThl U Ap. KpuTepusimu OlLleHKH pe3y/bTaToB
CaMOCTOSITEJTEHOM PabOThl CTy[eHTa SIBJSIFOTCS: YPOBEHb OCBOEHHS CTYAEHTOM YyueOHOro
MaTepuasna; yMeHUs CTyJeHTa MCI0/Ib30BaTh TeOpeTHYeCcKre 3HaHWSl TpPU BbIIOJHEHUU
WH/IMBUYalbHBIX 3a/laHni; CHOPMHUPOBAHHOCTHOOIIEyueOHBIX YMeHHH; OOOCHOBAHHOCTH M
YeTKOCTb W3/I0)KeHUsI 0TBeTa; oopMJieHre MaTepHajia B COOTBETCTBUU C TpeOoBaHUsAMU. [11aH
MO/IrOTOBKHU:

®  13yYWTb COOTBETCTBYIOIIWI JIEKL[MOHHBII MaTepual

®  J3y4YWTb OCHOBHYIO JIUTEpATypy IO TeMe

®  13yYWTb JOTIOIHUTE/bHYIO TUTEpaTypy 10 TeMe

® 0¢pOpMUTH BBITIOJIHEHHYIO PabOTy MHUCHbMEHHO WA B BHUJE TMpe3eHTaluh B

3aBUCHMOCTHU OT 3aZlaHus
® (JenaTb CTPYKTYPUPOBaHHbIE BHIBO/IBI.

ITogroroBKa K 3auéry

[Ipy MOATOTOBKE K 3a4éTy HEOOXOJMMO OPHEHTHPOBATHCS HAa KOHCIIEKTHI JIEKIHH, pabouyio
MPOrpaMMy JUCLIMIUTMHBI, HOPMaTUBHYIO, YUeOHYI0 U peKoMeHyemyto urepatypy. OCHOBHOe
B MOJTOTOBKE K CJjaue 3aueTa - 3TO MOBTOPEHHE BCEro MaTepHasa JUCILUITIMHBI, 110 KOTOPOMY
HeoOXOMMO cZiaBaTh 3aueTy. IIpu MOATOTOBKE K Claue 3aueta Bech 00beM PabOThI HY>KHO
pacripe/ie/isiTh pABHOMEPHO I10 [IHSIM, OTBEJEHHBIM /ISl TI0TOTOBKH, KOHTPOJMPOBATh KaXK/bIi
JIeHb BBITIO/IHEHE HaMeueHHOH paboTel. B repuoj; MOAroTOBKM K 3ayeTy CTY[eHT BHOBb
obpalrjaeTcst K y)xe usyueHHoMy (TIpoieHHOMY) yueOHOMY Matepuainy. [10AroToBKa BK/IHOUAeT
B cebs TpU ITama: CaMOCTOsiTe/ibHasi paboTa B TeueHHWe CEeMeCTpa; HernocpejCTBeHHast
MOATOTOBKA B [IHH, TIPEJIIECTBYIOI[ME 3a4yeTy [0 TeMaM Kypca. [Ijisi yCremHoW cpauu
yKa3aHHble B paboueil mporpamMme (HOpMHpyeMbie KOMIIETEHIIMH B pe3y/bTaTe OCBOEHHUS
JWCIATUTAHBL  IO/DKHBI  OBITh  TTPOJIEMOHCTPUPOBAHBI; TOTOBUTHCS K 3a4UeTy HeoO0XOAUMO
HauMHAThb C TIePBOM JIEKLIUY U MePBO 1abopaTOpHOI PabOThI.

IToaroToBKa Mpe3eHTaLUiA:
® 3HAKOMUTBCS C TEMOH, LieJIbl0 U 3aJjauaMu
® (COCTaBUTh IUJIaH TIpe3eHTal[dd COTJIACHO OCBOEHHOMY TeOpeTHUUeCKOMY
MaTepuany
® TIPOM3BECTU TOHWCK B JIEKIIMOHHOM MaTepuajie, OCHOBHOU U JOTOJIHUTEIbHOMN
nuTepaType akTUYecKoro Matepuasa 1o Teme

® [IPOU3BECTH IOMCK W/UTFOCTPAaTMBHOIO MaTepuasa B CeTH "UHTepHeT"
®  COCTaBUTH MPe3eHTALUI0 TIPU MOMOLLM Crieluanu3upoBaHHoro [10
®  COCTaBUTH [JOKJIaJ, 110 WUIFOCTPAaTUBHOMY Martepuaiy Ipe3eHTaluu
® OTperneTUpPOBaTh Mpe3eHTaLI0 Nepe] cAaueit
KonnokBuymsl:

®  03HAaKOMMTBCSI C TEMOU U BOMPOCaMU KOJ/UIOKBUYMa

W3YUUTb JIEKL[MOHHBIN MaTepual

W3yUYUTh OCHOBHYIO JINTEpaTypy Mo Teme

WU3YUUTb JOTIOJTHUTE/IBHYIO JINTepaTypy 10 TeMe

HarnucaTb OTBET Ha Tpe/JIoKeHHbI BOTMPOC

00beM MMCbMEHHOTO O0TBeTa OT 3 JI0 4 CTpaHUI], BpeMsl BhINOTHeHUs 10 90 MUHYT



B ocBoeHMM [AUCLUIJIMHBI UHBa/UAAMU U JIULIAMU C OTPaHUYEHHBIMU BO3MO>KHOCTSIMU
30pOBbsi OObIIIOE 3HaueHWe HMeeT WHAWBUAYyanbHasi yuyeOHasi paboTa (KOHCy/bTalu) —
JIOTIO/THUTETbHOE Pa3bsiCHeHHWe yueOHOTO MaTepHasa.

VHpuBuayanbHble KOHCY/bTalLMKM 0 TpeAMeTy SIB/SIFOTCS BaKHbIM  (haKTOpOM,
CMOCOOCTBYIOIIMM WH/IUBU/ya/THU3al[ii 00yUeHHUs] ¥ YCTaHOBJ/IEHUIO BOCTIMTATE/IbHOTO KOHTAKTa
MEXy TIperojiaBaTesieM UM OOYyYarOL[UMCS WHBaIWJOM WM JIMIIOM C OrpaHUYeHHBIMH
BO3MOJKHOCTSIMH 3/10POBBSI.

8. IlepeueHb MH(OPMAIMOHHBIX TEXHOJIOTHI, HCI0/Ib3yeMbIX NMPH OCYIIeCTBIeHUH
00pa3oBaTe/ILHOTO MPOLecca Mo JUCHHUIIHHE (MOAYIIIO).

8.1 [Tepeuyenb MH(OPMAIUOHHBIX TEXHOJIOTHMH.

— KoHcyibTHpOBaHue NocpeiCTBOM 3/1eKTPOHHOU MOYTBHI.

— Vicnonb3oBaHye 371eKTPOHHBIX MPe3eHTaLMi MPU TIPOBeieHUH J1ab0PaTOPHBIX 3aHSATHA.

8.2 IlepeyeHb HEOOXOAMMOr0 MPOrPAMMHOI0 00eCeYeHus.

Ne Ne moroBopa [TepeueHb ULIEH3MOHHOTO ITPOrPAMMHOT0 0bOecTieueHust

1. | Ne73-AD®D/223-93/2018
Coramtesue Microsoft
ESS 72569510 Microsoft Windows 8, 10

2. Ne73-AD®D/223-P3/2018
Coriatenve Microsoft

ESS 72569510 Microsoft Office Professional Plus
3. Hor. Ne344/145 ot [IpemocraBiieHrie HEMCKTIOUNTE/IbHBIX UMYILIECTBEHHBIX TIpaB
28.06.2018 Ha WCTI0/Ib30BaHKe TIPOTPaMMHOT0 00ecrieueHust

«AHTUIIJIarkaT» Ha OJIWH I'o/J

4. | Konrpakt Ne74-AD®d/44- | BeccpouHas nuiieH3us Ha 25 nob3oBatesieii: StatSoft Statistica
@®3/2017 ot 05.12.2017 Ultimate Academic for Windows 10 Russian/13 English
CerteBas Bepcusi (Concurrent User)

8.3I1epeueHs HH(OPMALMOHHBIX CIIPABOYHBIX CHCTEM:
- «KoHcynbTaHT [Inroc»,
- «["apaHT».

9. MarepuanbHo-TexHHYecKass 0a3a, Heo0xoguMasi I OCYIeCTB/ICHHUSA
00pa3oBaTe/ILHOrO MPOLiecca Mo JUCHHUIIHHE (MOAYJIIO).

MaTepuaibHO-TEXHUUECKoe  oOecrieueHWe — TUCILUATITUHBI

Ne Bup, pador (MoZyns1) ¥ OCHAILIEHHOCTh

1. JlekiimoHHble 3aHaTUSA | Ayautopund 422, 425, oOCHalUleHHble TIpe3eHTalMOHHON
TeXHUKOU (ipoekTop, 3KpaH, KOMITbIOTEP/HOYTOYK,
ayidocucteMa) W COOTBETCTBYHOIIMM  TPOTrPaMMHBIM
obecrnieuenuem (T10).

2. JlaboparopHbie Aypmutopusi 419, 412  ocHaueHHas  J1labopaTOpHBIM
3aHATHS obopyZioBaHWEM 10 Kypcam OWOPU3VKM U  (QU3NOIOTUN
pacteHuli; ydyeOHbIe Tabsuilel; TipoekTop Epson, mojBecHoM
9KpaH, HOYTOYK. YueOHasi meberb.

3. ['pynmossie Aynutopusi 410, (kabuwHeT), OCHaIl|eHHBIH TT€PEeHOCHBIM
(uHAMBUYaNbHbBIE) MYJbTUMEIUWHBIM ~ oOopysoBaHMeM  (TIPOEKTOp,  3KpaH,
KOHCY/TbTAlluU HOYTOYK). YueOHasi Mmebeb

4. Tekymmii  KOHTpOJIb, | Ayautopuss 419, 412  ocHamieHHass  J1labDOpaTOPHBIM




TIpOMeKyTOUHast obopyZoBaHWeM 10 Kypcam OWOQU3WKM U  (QU3NOIOTUN
aTTecTaLys pacteHuli; yyeOHbIe Tabsuiel; TipoekTop Epson, moaBecHoM
JKpaH, HOYTOYK. YuebOHasi MebeJib.

CamocTosiTeTbHas Kabunet ny1 camocTositesibHOW paboTel 437, OCHAI|eHHBINA
pabora KOMITBIOTEPHOM TeXHUKOW C BO3MOXKHOCTBIO TMOJK/IHOYEHHsT K

cetu «VIHTEpHET», TPOrPaMMOI 3KPAaHHOTO YBETUYEHUs U
obecrieueHHbIN [OCTYIIOM B 3/IEKTPOHHYIO HH(OpPMAIMOHHO-
oOpa3oBaTe/ibHYH0 Cpe/ly YHUBEPCUTETA.

3an Oubsmmorekn KyOI'Y ocHaljeHHBI  KOMITBFOTEPHOM
TEXHUKOW C  BO3MOXKHOCTBIO  TOJK/THOUEHHs K  CeTH
«/IHTEpHET», TMpOrpaMMOM  9KPAaHHOTO  yBEJUYEHUs U
obecrieueHHbIN JOCTYTIOM B 3/IEKTPOHHYIO MH(POPMAI[OHHO-
obpa3oBaTesibHYI0 Cpe/ly YHUBEPCHUTETA




