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1 He.]'l]/l ! 3a1a91 U3YICHUSA TUCHHUIIINHBI

1.1 Heab (ucuunIMHbI

VYyeOnas aucuuniauHa «KBaHtoBas ¢u3nka OMOMOJEKYJISPHBIX CHUCTEM» CTAaBUT CBOEH
LEIbI0 PACCMOTPEHUE OCHOBHBIX IOHATHUN, 3aKOHOB M TPUHIUIOB KBAaHTOBOW (pU3MKHU
IIPUMEHHUTEIIBHO K )KUBBIM CUCTEMAM.

1.2 3agauyu AUCHMUIIMHBI

OcHoBHbIE 3a/aydl JUCHMIUIMHBI — M3Y4YUTh MPEANOCHUIKA pa3BUTHUS KBaHTOBOM
MEXaHHUKH, MMPOOIEeMbl KIaCCUYECKON (PU3UKU U MEpBble KBAaHTOBBIE TEOPHH, KOPILYCKYJSIPHO-
BOJIHOBOH Jyajn3M, BOJHOBBIE IAKEThl, COOTHOUIEHHSI HEOINpEAENEeHHOCTEH, MOCTYNaThl WU
OCHOBHBIE IOHATHSI KBAaHTOBOM MEXaHUKH, PACCESIHHUE DIIEKTPOMATHUTHOIO H3IyYEHUs
(komOuHamoHHOE paccesHue, 3pdext KomnToHa) m ero mpuMeHEHHWE K aHAJINU3y CBOMCTB
MOJIEKYJ, OITUYECKUE METO/IbI UCCIIEI0BAaHUS MAKPOMOJIEKYJI, PEHTI€HOCTPYKTYPHBIM aHAINU3 U
€ro mMpuMEHEHUe K aHainu3y cBOMCTB MoJiekys, DIIP u IMP u ux ucnons3oBanue B MEIUIIMHE,
30HHYIO TEOPHIO TBEPAOrO Tejla, NPUHLHUII padOThHI Jia3epa, TUIIbI JIA3€POB U UX TEXHUUYECKUE
XapaKTePUCTHKHU, B3aUMOJICHCTBUE JIa3€pHOTO M3IY4YEHHS] C METalIlaMUd M JIUAJIEKTPUKAMU,
B3aMMO/ICICTBHE JIa3€pPHOT0 U3IYUYEHHS ¢ OMOJIOrMYECKUMH TKaHSIMU, UCIIOIb30BaHHUE JIa3€pOB B
MEIUIMHE, AaHaJUTHYECKOe, TEepPaleBTUYECKOe M XHUPYPIHMYECKOe NPUMEHEHHE Ja3epoB,
MOTJIOUIEHUE  SHEPruM  MOJIEKYJIaMH, OCHOBHBIE IOHSTHS ~ KBAHTOBOM  (OTOXMMMHH,
B3auMOJIeiicTBIE (POTOHOB C OPOUTATIBHBIMU IEKTPOHAMH, POTOXUMHUS aMUHOKHUCIIOT U OEJIKOB,
MEXaHHU3M MPOXO0KJIEHUSI HEPBHOI'O UMITYJIbCA.

1.3 MecTo qucuuiinHbl (MOayJisl) B CTPYKTYpe 00pa3oBaTe/ibHON NPOrpaMMbl

Huctunnuna «KBanToBast (u3nka OHMOMOJEKYJISPHBIX CHCTEM» IO HaIPaBJICHUIO
noarotoBku 12.03.04 buoTtexHudeckue CHUCTEMbl U TEXHOJNOrMM (KBanuukauus (CTEHEHb)
"OakasiaBp') OTHOCUTCS K Y4€OHOMY ITUKITy TUCUHUILINH (MOIyJei) 6a30BOM 4acTH.

B pesynbrare n3ydeHUs: TUCHUIUIMHBI CTYJIEHTHI TOJKHBI MOJYYNUTh 3HAHUS, UMEIOIINE
HE TOJIbKO CaMOCTOATEIbHOE 3HAu€HUEe, HO U olecreuuBaroniye 0a30BYI0 MOATOTOBKY ISt
YCBOCHHUS psila MOCIAEAYOINX JUCIUILINH.

Hacrosimas aucuuninHa HAXOIUTCS Ha CThIKE AUCLMUILINH, 00ecrednBarounX 6a30ByI0 U
CHEIHAJIbHYI0 TOATOTOBKY CTYJEHTOB, HEOOXOJUMYIO [UIsl SKCIUTyaTallud MEIUIUHCKOTO
oOopynoBanus. M3ydast 3Ty AUCUMIUIMHY, CTYJEHTHI MOJy4alOT HAaBBIKU SKCIIEPUMEHTAIBHBIX
M3MEpEeHUl mapaMeTpoB U TEXHUYECKUX XapaKTEPUCTUK, METOJOB U3MEPEHUN pazHOOOpa3HOIro
MeIUIUHCKOro obopynoBanus. [loaToMy s €€ OcBOEHHS HEOOXOAMMO YCIIEIIHOE YCBOECHUE
COIYTCTBYIOIIEH AUCUUILINHBL: «ONTHKAY.

1.4 Ilepeyenb MIaHMPyeMbIX Pe3yJIbTATOB O0YYE€HHUS] MO JUCHUIIMHE (MOAYJII0),
COOTHECEHHBIX C MJIAHUPYEMbIMH Pe3yJIbTATAMHU O0CBOEHHsI 00pa30BaTeIbHOM MPOrpaMmMbl

N3ydyenune naHHOM y4yeOHON AUCUMILIMHBI HANpaBiIeHO Ha (OpMHUpOBaHHE Yy OOyYaroIIMXCS
npogeccuonanvreix komnerenuuii (//K): OIIK-1, TIK-3

KoMmnerenuus KoMnoHeHTHBIN cOCTAB KOMIIETeHIINH
3HaerT: YmMmeer: Bmaneer:
OIIK-1 - 0COOEHHOCTH - CHCTEMHO - cmocobamu
Crioco6HOCTH COBPEMEHHOI0 dTana aHaJIN3UPOBATh OpPUEHTHPOBAHUS B




IIPEICTABIIATE
aJICKBaTHYIO

COBPEMEHHOMY
YPOBHIO  3HAHUU
HAy4YHYIO KapTHHY
MHpa Ha OCHOBE

pa3Butus 00pa3zoBaHUs
B MUDE;

- CIIOCOOBI
npodeccrnoHalbHOTO
CaMOIIO3HaHUA U

uH(pOpPMaILINIO;

- UCII0JIb30BATh
TEOPETUYECKHE
3HAHUS JJIS
reHEepaIi HOBBIX

po¢eCCHOHATBHBIX
MCTOYHUKAX
uH(popManuu
(>KypHaJbl, CailThl,
oOpazoBarenbHbIE
opTaibl U T.1.)

CaMOpa3BUTHS; uaen);
3HaHUS OCHOBHBIX P ’ Acit);
IIOJIOKCHUH,
3aKOHOB u
METOIOB
€CTECTBEHHBIX
HayK u
MaTeMaTUKH
[1K-3 roTOBHOCTH | - IPaBOBbIE HOPMBI - CIIOCOOBI - criocobamu
dhopmupoBaTh peanu3anuu MPOPECCUOHAIIBHOTO | B3aUMOJICUCTBUS C
MIPE3CHTAIIHH, Me1arOrMYeCcKOn CaMOTIO3HAHUS U JIPYTUMH
y
Hay4YHO- JeSITeTbHOCTH U CaMOpPa3BUTHUS; cyObeKTaMu
TEXHUYECKHE o0pa3oBaHuUs; 00pa3oBaTeNLHOTO
- CHCTEMH
OTYETHI I10 CHCTEMHO nporiecca
- OCHOBBI aHATM3UPOBATH
pe3yabTatam p
. IIPOCBELICHYECKON - criocobamu
BBITTOJIHEHHOH . - GeCKOHDIHKTHO
AGOTEL TeSITeTbHOCTH; YCTaHOBIICHHS
P ’ o0marscs ¢ KOHTaKTOB H
odopmIATH - HEKOTOPBIE CIIOCOOBI | Pa3IHYHBIMU
€3yJIbTAThI . TOAICpAAHHIA
pesy. B3aUMOJICHCTBHSA cyObeKkTaMu .
HCCIeIOBAHMIL B B3aUMOJICHCTBHS C
JIeA rejarora ¢ TI€IarOrMYECKOr0 cy6bexTamu
BUJIC CTaTCH 1 Pa3sIHYHBIMU nporecca; T ——
AIOKIIANIOB Ha cyObeKTaMu
nporiecca
- - y4acTBOBAaTh B
Hay4HO MeIarOrHYECKOTO (}3]
OO0IIIECTBEHHO-
TCXHIICCKAX nporecca; m B yCIIOBHSX
poeCCHOHATBHBIX .
KOH(epeHIHsax pog MOJIUKYJIBTYPHOM
TICKYCCHSIX .
o0Opa3oBaTenbHOU
cpenbl

2. CTpyKTypa M cofiep:KaHue JMCHHIIMHbI

2.1 PacnipeaesieHre TPYA0EMKOCTH JUCHMILIMHBI 110 BHAaM padoT

OO6mmas Tpy10€MKOCTh JUCUUIUIMHBI cocTaBisieT 2 3ad.ell. (724aca), UX pacupeeneHue

110 BUJaM paboT IpeACTaBICHO B TaOJIHIIE.

Bun yuebHoit paboTbl Bcero Cemectpbl
4acoB (dacen)
KonTakTHas padoTa, B TOM 4ncJe:
AyIUTOpHBbIE 3aHATHSA (BCEro): 44 44




3aHaTHUA JIEKIIHOHHOTO TUIIA 24 24 - - -

JlaGoparopHble 3aHATHS 20 20 - - -

3aHATHSI CEMUHAPCKOTO TUIA (CEMHUHAPBHI,
MIPAKTUYECKHE 3aHSTHSI)

HNuas koHTaKTHas padora: 2,2 2,2

KonTpons camoctosrensHoi padotsl (KCP) 2 2

ITpomexyTtounas arrectauus (MKP) 0,2 0,2
CamocrosiTejibHasi paboTa, B TOM YHCJIE: 25,8 25,8

Kypcosasa paboma - - - - -
IIpopabomxka yuebnHoeo (meopemuueckozo) mamepuana 20 20 - - -

Buinonanenue unousuoyanvhvix 3a0anuil (n002omosKka
Cco00WeHull, npe3eHmayutil)

Pegpepam

[ToaroToBka K TEKyIIeMy KOHTPOJIIO 5,8

OO0uas Tpy10eMKOCTh qac. 72 72 - - -
B TOM YHC/Ie KOHTAaKTHaA | 62 | 462
paborta
3ad4. eJ 2 2

2.2 CTpyKTypa IMCUMIIJIMHbI:
Pacnipenenenue BuoB yueOHOM pabOThI U UX TPYJOEMKOCTHU IO pa3fiesiaM AUCIUILIUHBL.
Paspnensl nucMIuIMHELL, U3ydaeMsble B 8 ceMecTpe

KoaungecTBo yacos
AynutopHas Breayn
Ne HaunmenoBanue paszaennos MTOpHAs
Bcero pabota
paborta
J | 113 JIP | CPC
1 2 3 4 5 6 7
1. OCHOBBI KBAHTOBOW MEXaHUKH. 12 | 4 3 5
7 OnTuueckuii u peHTFeHOCTPYKTyPHBIﬁ AHAM3 U HMX | 15 | 4 3 5
IPUMEHEHNE K aHAJIU3Y CBOICTB MOJIEKYJI
3. OIIP u SIMP u ux UCIIONIB30BaHUE B MEIUIINHE 14 4 5 5
4 [IpuMeHeHne KBaHTOBOMEXaHUYECKHUX METOJIOB K 0l a 3 5
] OHOMOJIEKYJISIPHBIM CHCTEMaM
5 B3aumopeiicTBue 1a3epHOro U3MTy4EHUs C 131 4 3 6
] OMOMOJICKYJISIPHBIMUA CHCTEMaMH
6. OHepronHpopMallMOHHbI OOMEH B HEPBHBIX 12.8] 4 3 5.8
BOJIOKHAX
Hmoeo no oucyuniune: 24 20 25,8

[Ipumeuanue: JI — nexmuu, [13 — mpaktudeckue 3ausatus / cemuHapsl, JIP — maGoparopHbie
sansTusi, CPC — camocrositensHas paboTta CTyIeHTa

2.3 ConepxxaHue pa3/ieioB JUCHUIIIHHBI:

2.3.1 3aHaTHA JeKIHOHHOI0 THIIA

HawnmenoBanue dopMa TeKyIIero
No Coneprkanue pasjiena p Y
pasznena KOHTPOJIS
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2 3 4
[Ipeqnoceikn  pa3BuTuss  KBaHTOBOM| KoHTpoapHas
MEXaHUKH;  MPOOJEMBl  KJIACCHYECKOM pa0ora,

(1)I/I3I/IKI/I U TICPBBIC KBAHTOBBLIC TCOPUHU.

TEXHUYECKUU OTUYET
10 1abOpaToOpHBIM

KopnyckynsipHO-BOTHOBOM TyaJIu3M
PIYCIYIP Y ’ paboTram
BOJTHOBEIC MaKeTHl, COOTHOIIICHUS
OCHOBBI KBaHTOBOH  |HEONPEICICHHOCTEH.
MEXAHMKH. [loctymaTel W  OCHOBHBIC  TIOHSTHS
KBAaHTOBOU MEXaHUKHU.
Paccesnue 3JIEKTPOMAarHUTHOI'O
n3IydeHus: (KOMOMHAIIMOHHOE pPAacCesTHUE,
s¢¢pexkr KoMmnroHa) u ero npumeHeHue K
aHaJIM3y CBOMCTB Mousiekyd. Onrudeckue
METOIBI KCCIICTOBAHUS MAKPOMOJICKYJT
Ontryeckne  MeToAbl  HMccienoBanus| KoHTponbHas
BCIIIECTB. Dddexr Mu. Dddexr pabora,
Makcgemna. Dotosnactudeckuii > Qexr.| TCXHAICCKIN OTHET
OnTHYecKuii 1 Sdbdexr Keppa. o na6%paTopHmM
= . paboram
PCHTTCHOCTPYKTYPHBIN |PeyrrenocTpyKTYpHBI —aHAIU3 U €70
aHajii3 M X NPUMCHCHNC | fhyveHenme K aHAIM3y CBOMCTB MOJICKYJL
K aHammsy CBOUCTE |\ popmyna Bporra - Byubda.
MOJICKY I MWUIEPOBCKME ~ MHIEKCHL.  OOPaTHYIO
pemetky. Cdepa OBanbna. DyHKIHSA
[Tarrepcona. Pentrenorpadus
OMOTIOIMMEPOB.
Cnektpbl  simepHoro ¥ dnekrponHoro| KoHTpombHas
nmapaMarHUTHOTO pe3oHaHca. KBaHToBas paborta,
MeXaHUKa O paCHICTUICHHH B MarHUTHOM|TEXHHYECKHHA OTYET
DIIP u SIMP 1 ux pactit
Mojie  YpPOBHEH  DHEPrUU  YaCTHIIBL,| IO JTaOOpaTOPHBIM
WCTIOJIb30BAaHUE B .
M THITHHE oOmajaromeii  MarHUTHBIM ~ MOMEHTOM. pabotam
CBepXTOHKas (MynbTHILIETHAS)
ctpykrypa. Hcnomnp3zoBanue JIIP u SAMP
B ME/IMIIMHE
B3anmopenicterue nazepHoro usimydenus c|  KoHTpoapHas
MPO3pPavYHBIMU UAJIEKTPUKAMHU. abora
[Ipumenenue PO3D g P p N
BrmyxnenHoe paccesiHue| TEXHHYECKUI OTUET
KBaHTOBOMEXaHUYIECKHUX
METOMOB K Manpensmitama—bpumiioona  (BPMB).| no naboparopHbim
MHuorogoroHHast MOHM3ALHSL. pabotam
OMOMOJIEKYJISIPHBIM
Tepmoynpyrue HaTPSKCHUS.
crucTeMam
OnektpoHHass JaBuHA. [lormomaromme
MUKPOBKITIOYCHHUS
30HHas TEOpHs TBEPJIOTO Tea. KonrponsHas
[Ipunnun paboTe! J1a3epa. pabora,
BsaumoyeiicTane Tunsl  7a3epoB M MX TexHudeckue| CXHHICCKAM OTICT
10 1abOpaToOpHBIM
JIa3€pPHOTO M3JIyYeHHs ¢ |[XAPAKTCPUCTUKH. paGoTam
OroMOJIEKYJISIpHBIMU  |B3aumoeiicTBUe J1a3epHOr0 U3JIyYEHHUS C
cUCTeMaMu

MCTaJUIaMU U OU3JICKTPUKAMHU.
B3anMopeincTere na3epHOro M3Iy4EHHs C
OMOJIOTMYECKUMH TKAHSIMHU.
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Hcnonb3zoBanue Ja3epoB B MEIOULIHUHE.
AHQJIUTUYECKOE,  TEPANEBTHUYECKOE U
XUPYPruyeckoe NpUMEHEHHE J1a3epOB.

Ilornomenue

SHEpPIrun MOJICKYJIaMHU.

OcHOBHBIE TIOHATHUS KBaHTOBOH
¢doroxumun. BiaumozeiictBue GoTOHOB C
OopOUTAEHBIMU dJIeKTpoHaMU. DOTOXUMUS

AMHWHOKHUCIIOT U OEJIKOB.

6. CtpyKTypa HEpBHOU KIJIETKH. Kontponbnas
OHepronH(OpMalMOHHBINA [ToTenmupan 1eicTBYS. pabora,
00OMEH B HEPBHBIX MeXaHm3M ~ TOXOKIeHWs  HeppHoro| TEXHHUECKHiT OTUET
BOJIOKHAX HMITYTbCA. 10 1abOpaToOpHBIM
paboTam
2.3.3 JlaGopaTopHbIe 3aHATHA
HaumenoBanue dopma TeKyIIero
Ne HaumenoBanue nabopatopHbsix padboT p y
pasnena KOHTPOJIS
1 2 3 4
1. TEXHUYCCKHUI
. OTYET IO
OCHOBBI KBAaHTOBOM Pacuer doTosdhexTa
MEXAHMKIL 1a00paTOPHBIM
pabotam
2. . TEXHUYECKHUU
OnTHYeCcKHii 1 Pacuer onTuyeckux u OTUET 110
PEHTTEHOCTPYKTYPHBINA aHAIH3| PEHTTCHOCTPYKTYPHBIX MTapaMeTPOB MPHU 5
Y UX IPUMCHCHUE K aHATH3Y HCCIICIOBAHIH OHOMONCKY SIpHbIX /120 OPATOPHBIM
CBOMCTB MOJIEKYJI CUCTEM paboram
3. TEXHHUYCCKHI
OTYET IO
P w1 AMP u ux MarautHo-pe3oHaHCHasi ToMmorpad
- st ToMorpadust
HCITOJIb30BaHHUE B MEIUIIMHE p P 71abopaTOpHBIM
pabotam
4. TEXHHUYCCKHI
IIpumeneHne o 5
B3anmopeiicTBre 1a3epHOTO U3TyYEeHHSI C|OTYET 110
KBAHTOBOMEXAHMHCCKHX MPO3PAYHBIMU JUAICKTPHKAMHU 1 6
METOJIOB K OHOMOIICKY IAPHBIM 6H(?MOJI;€K TSt HIf:MI/I 00::‘p WHEHH T OpOpHEN
SIMH
cucteMam yIAp A paboTam
5. . TEXHUYECKHUI
B3aumopeiicTBue 1azepHOro ..
HayUeHns ¢ Hcnonb30BaHue 1a3epoB B MEAMIIMHE. (OTUYET MO
AHanuTHYECKOE, TEPANCBTHUCCKOE U
OHOMOJICKY AP HEIMH XUPYPIHUECKOE 1’1 HieHeH € na3epo TA00PATOPHLIM
ue J B
CHUCTEMaMH Pyp p p paboTam
6. . TEXHHUYCCKHI
DHepronHpOpMaIIMOHHBIN . N
Pacduer morenmnuana qercTBUS OTYET MO
0oOMEH B HEPBHBIX BOJIOKHAX
71a00paTOPHBIM




pabotam

[IpakTrueckue 3aHATHS - HE PETYCMOTPEHBI.

2.3.4. IIlpuMepHas TeMATHKA KyPCOBBIX padoT (IPOEKTOB)
KypcoBbie paboThl - HE IPeTyCMOTPEHBI

2.4 IlepeyeHb yueOHO-MeETOANYECKOT0 OOecnedeHHs /ISl CAMOCTOATEIbHOH padoThl
00y4arouUXCcH M0 JUCUMILIHHE (MOTYJII0)

[Tepeyens yueOHO-METOIUIECKOTO 0OECTICUCHMSI
HaumenoBanue o
No JTUCIUIUIAHBI 110 BBITOJIHEHUIO CAMOCTOSTEIIBHON pabOThI
paznena
1 2 3
1. OCHOBBI KBaHTOBOM 1. Kanpamoa B.M. ®wusuka makpomoiekyid. YueOHoe
MEXAHUKH. nocobue CI16: n3-so HUU CynI'T1Y, 2011.
2 Onrudeckuil u 2. Cremnanos, E.B. /luognas ma3zepHasi CIEKTPOCKOIUS U
PEHTITCHOCTPYKTYPHBIM  |aHAJIU3 MOJIEKYJI-0MOMapKepoB [DJEKTPOHHBIA pecypc]
aHaJM3 ¥ UX MPUMEHEHHE K |MOHorpagus — OJeKTpoH. naH. — Mocksa : dusmariur,
aHam3y cBOMCTB MoJiekyn  |2009. — 416 c. — Pexum JocTyna:
3 OIIP u AMP u ux https://e.lanbook.com/book/2329
HCIIOJIb30BAHUE B MEIUITNHE 3. Csumes, ['M. KondokanpHasi MUKpPOCKONUS U
4 [IpumeHeHue YABTPAMHUKPOCKOTHS KUBOU KJIETKHU [ DIEKTPOHHBIN pecypc] :
KBAHTOBOMEXaHMUYECKHX |y4e0. mocoOue — IDiekTpoH. naH. — Mocksa : Ouzmartiur,
MeTOJI0B K 6romonekysapabv|2011. — 120 C. — Pexum JOCTYyTIa:
cUCTEMaM https://e.lanbook.com/book/5292
5| B3auMoeicTBHE Ta3epHOTO 4. ®@oroHHMKa OWOMHUHEPATHHBIX M OMOMHUMETHYECKHX
M3ITYYeHNs C CTPYKTYp W MarepuajoB [DIEKTPOHHBIA pecypc]
6HOMOJIEKYIAPHBIMU monorpadwus / FO.H. Kynbuun [u ap.]. — DnekTpoH. naH. —
CHUCTEMaMHU Mocksa : ®usmatiur, 2011. — 224 ¢. — Pexum nocrymna:
6| Duepromndopmanponusii |nttps://e.lanbook.com/book/2690
00MEH B HEPBHBIX BOJIOKHAX

Y4ueOHO-METOAUYECKNE MaTepualbl JJII CaMOCTOATEIbHONW pPabOThl O0YyYaIOIIUXCS W3
YHUCJIa MHBAIHUIOB U JIUI] C OTPAaHUYCHHBIMH BO3MOKHOCTSIMH 3710p0oBbsi (OB3) nmpenocrassitorces
B (hopmax, aanTUPOBAHHBIX K OTPAHMYCHUSIM MX 3I0POBBSI U BOCIIPHUATHS HH(MOPMAIUH:

Jlist mun ¢ HapyIeHUsIMU 3pEHUS:

— B IIe4YaTHOM (popMe yBEIMUEHHBIM LIPUPTOM,

— B (hopMe JIEKTPOHHOT'O JOKYMEHTA.

Jist mun ¢ HapyLIeHUsIMH ClTyXa:

— B Ie4aTHOM dopme,

— B (hopMe IIEKTPOHHOT'O JOKYMEHTA.

Jlist mun ¢ HapyLeHUsIMU OIIOPHO-JBUTaTEJILHOTO arapara:

— B Ie4aTHOM dopme,

— B (hopMe JIEKTPOHHOT'O JOKYMEHTA.

3. Ob6pa3oBaTebHbIE TEXHOJIOTHH

Jns  mpoBeleHWST ~ MEHbBIIEHM  4YacTH  JICKUMOHHBIX  3aHATUM  HMCIOJIb3YIOTCS
MYJbTUMEAUNHBIE CPEACTBA BOCIPOU3BEICHUS AKTHBHOIO COAEPKUMOI0, IO3BOJISIIOLIETO
CIIYIIATEI0 BOCHPHUHUMATh OCOOEHHOCTH H3yd4aeMoW MpoQeccuu, 3adacTyl HIrparolme
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pELIAoILy0 POjiIb B MOHUMAHUU U BOCHPUSTHUH, a TaK e (OPMUPOBAHUU NMPO(PECCHOHAIBHBIX
KoMIeTeHIIMH. bonbias yacTh JeKUui U NpaKTUYECKUE 3aHATUS IPOBOASITCS C UCIOJIB30BaHUEM
JIOCKH U CITPABOYHBIX MaTEpPHAJIOB.

[To w3ywyaemol MAMCLUMIIIMHE CTYJAEHTaM IIPEJOCTaBISAETCS BO3MOYKHOCTb OTKPBITO
[oJIb30BaThcsd (B TOM  4McCI€ KONMMPOBaTb Ha JIMYHBIE HOCHUTENU  HMH(OpPMAIIIH)
MOATOTOBJICHHBIMU BEAYLIUM JaHHYIO JUCUUIUIMHY JIEKTOPDOM MaTepuajlaMd B BHJE
JIEKTPOHHOI'O KOMILIEKCA COIPOBOKICHHUS, BKIIIOYAIOLIETO B CE0s: AJIEKTPOHHBIE KOHCIIEKTBI
JEKUMH; OJEKTPOHHBIE BapUaHThl Y4YEOHO-METOAMYECKMX IOCOOMH Ui  BBINOJHEHHUS
71a00paTOPHBIX 3aJaHU; CIIMCKU KOHTPOJIbHBIX BOIPOCOB K KaXJI0H TeMe M3y4yaeMoro Kypca;
GNU w/mnu GNL nakeTs! mporpaMM Jisi BBIIOJIHEHHSI 1TaO0OpaTOpHbBIX padoT.

[IpoBenenue 3aHATUN 1a0OPAaTOPHOTO MPAKTHKYMa MPEAYCMOTPEHO YAaCTHYHO B
CHEIHATIM3UPOBAHHOM «y4€OHOM MYJIbTUMEIUHHOM KJIacCe).

4. OueHo4YHbIe CPeACTBA JJISl TeKYLIero KOHTPOJIsl yCIIeBaeMOCTH U IIPOMeKYTOYHOM
arrecTaluu

Tekymmii KOHTPOJb: COCTaBICHUE W 3allUTa TEXHUYECKONO OTYETa IO BBINOJIHAEMBIM
nabopatopHbIM paboTaM mpakThkyMa. OTBeThl Ha KOHTPOJbHBIE BOIIPOCHI, NPUBEIACHHbIE B
OIUCAHMUAX PadOT M Ha JOMOJHUTENIbHBIE BOIPOCHI, KACAIOIUECS COOTBETCTBYIOLIMX Pa3JesIoB

OCHOBHOM JUCILUIIJIUHEL.

HUTOroBbiii KOHTPOJIb: 3a4ET.

4.1 @DoHJ OLIEHOYHBIX CpeacCTB 1Jisl IPOBEACHUS TeKleleﬁ arrecranumn

BapuaHTBI KOHTPOJILHOM PadoThI:
Bapuant Ne 1

[Ipennochuiku pa3BUTHS KBAHTOBOW MEXaHUKHU; MPOOJIEMBbl KIACCUYECKOM (M3UKH U IEpBbIE
KBaHTOBbIE Teopuu. KopmyCKyJsipHO-BOJHOBOW dyaliv3M, BOJHOBBIE MAKEThl, COOTHOLIECHHUS
HEONPEIEICHHOCTEN.

HOCTy.]'IaTBI M OCHOBHBIC TTOHATHSA KBAHTOBOII MEXaHHKH.

Bapuant Ne 2

PaccesHue aIeKTpOMAarHUTHOrO H3JIy4eHHs (KOMOMHAIIMOHHOE paccesHue, 3PQexT
KomnTona) u ero mnpuMeHEHHE K aHalu3y CBOMCTB MoJeKysl. ONTHYECKHE METOMAb

UCCIIEI0BAaHMSI MAKPOMOJIEKY T
Bapuanrt Ne 3

OnTuueckue METOAbl HCCIENOBaHHUS BEHIECTB. PEHTreHOCTPYKTYpHBIM aHaIU3 U €ro
IIPUMEHEHHE K aHAIU3Y CBOICTB MOJIEKYJI
Bapuant Ne 4

OI1P u SIMP 1 ux UCII0Ib30BaHUAE B MEIUIINHE
9



Bapuanrt Ne §

30HHas TEOpHs TBEPJOTO Tea.
[Tpunuun padoTsl nazepa.
Tunsl 1a3epoB U UX TEXHUYECKUE XaPaAKTEPUCTUKH.
B3anmopeiicTBre 1a3epHOro U3IyYEHUS C METAUIAMH U AUAJIEKTPUKAMH.
B3aumopeiicTBue 1a3epHOro U3JIy4eHUs: ¢ OMOJIOrMYECKUMHU TKaHSIMHU.
Hcnonb3oBaHue a3epoB B MEAUIMHE. AHAIUTUYECKOE, TEPANEBTUYECKOE U XUPYPTrUUYECcKoe
MIPUMEHEHUE Ja3ePOB.
[lornomenue »sHeprun MoJiekynamMu. OCHOBHbIE TIOHATHS KBAaHTOBOW (POTOXMMHHU.

B3aumopeiictBue GoTOHOB ¢ OpOUTATIBHBIMU 31€KTpoHAMU. DOTOXUMHUS AMUHOKUCIIOT U OEIKOB
Bapuant Ne 6

CrtpyKTypa HEpBHOU KIIETKH.
[ToTennuman nercTBus.
MexaHnu3M NpOX0KI€HUSI HEPBHOTI'O UMITYJIbCA.

BOl'[pOCl)I o TeEMaM, KOTOPbI€ MOI'YT ObITh MPOBEPEHLI IIPHA J0IIYCKE HA BBLIIIOJTHCHUE

J1adopaTOpPHBIX PadoT:
Pazoen 1. OCHOBBI KBAHTOBOW MEXaHUKHU

Uto npexacrariseT codoit monens atoma ToMmcoHa?

Uro npexacrasisieT codoit moaens aroma Pesepdopaa?

B uem 3akitouaetcs Teopus aroma Bogopoja no bopy?

Urto Ttakoe nocrosiHHas Punbepra?

B dgem 3akmrouatorcs onbitel @panka u ['epma??

B gem 3akmrouarorces noctysarsl bopa

Kak BrIrIIuT criekTp aToma Bogopoja no bopy?

Kakwue Oblin niepBbie KBaHTOBBIE TEOPUU?

B dem 3akiouaercs KOpIyCKyIsIPHO-BOJTHOBOU Tyayin3m?

. UTo Takoe BOJIHOBBIC MAKETHI?

. UTo Takoe COOTHOIICHHS HEOTIPEACTICHHOCTEH?

B ugem 3akmrouaercs s pext Komnrona?

. Uto Takoe BosHbI e bpoiins?

. Uto Takoe BosHOBAs (PYHKIIMS?

. Urto Takoe BOJIHOBOE ypaBHEHHUE?

. Uto Takoe ypaBHenue lllpenunrepa?

B gem 3akiroyaercst IpUHIMIT TPUIHHHOCTH B KBAHTOBOW MeXaHUKe?
. Uro Takoe cBoOOMHAs yacTuma?

. Uto Takoe JIMHEeHHBI FapMOHUYECKHUI OCIIHILISTOP B KBAHTOBOW MEXaHUKe?

=== = = 2 2 2 =2 N R RSN [V [ W N

Pa3zden 2. Ontryeckuil 1 peHTTEHOCTPYKTYPHBIM aHAU3 U UX NPUMEHEHUE K aHallu3y
CBOWCTB MOJIEKYJI

1. Kak Boirnsaaut gopmyia Panes ais ecTecTBEHHOr0 1a1arolero cBera ?
2. Kak ocmaGnsieTcst BCIeACTBUE pacCesHUs CBET, MPOXOAAIINI uepes o BemiecTra?:
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10.
11.
12.
13.
14.
15.
16.
17.

18

UTO MOKHO ONPEAEIUTh JUIsl PACTBOPEHHOTO BEIIECTBA, 3HAS 1, 1) —II0Ka3aTeIH
MPEJIOMJICHHUS PACTBOPA U YUCTOTO PACTBOPUTENSI COOTBETCTBEHHO, U BECOBYIO
KOHIICHTPAIIUIO ¢ U U3MEPHUB KO PHUITUEHT ¥, T. €. IOTEPIO CBETA HA pacCesTHHUE?
Jlist mo60ro U pacTBOpa CIpaBeIMBa aHAJIOTHS C Ta30M, Ha KOTOPOUM OCHOBBIBAETCS
oTtHOIeHue Panesn?

OT 4ero 3aBUCHUT B pealIbHBIX PACTBOpPaX MaKpOMOJIEKYJI Ha0yXaHHe KITyOKOB,
MIPUBOJSAIICE K B3AaMMOJICHCTBUIO MEXIY LIEHTPAMHU paccesiHus?

Kaxk naspiBaercs 3¢ dekr, ecinu ycioBue, 4To pa3Mepbl YaCTUIl MHOTO MEHBIIIE JJTHHBI
BOJIHBI, HE BBITIOJIHSICTCS, BCJIEICTBUE YE€TO U3MEHSETCS YIIIOBOE pacTpe/Ie]ICHUE
paccessHisI 1 MHTCHCUBHOCTH CBETA, PACCESTHHOTO BIIEpE/1, OOJIbIE, YeM PaCCETHHOTO
Hazana?

O ueM gaet LeHHYI0 HHPOPMAIUIO HUcclieloBaHUE TU(PHY3HOTO paccesiHUs
PEHTTCHOBCKUX JIy4el 0] MaJbIMH YIJIaMH B Pa30aBICHHBIX PACTBOPAX ITOJIUMEPOB?
Urto Ha3pIBaeTCS AMHAMOONTHYECKUM 3P hekTom?

Kak HazpiBaeTcst IBOMHOE JTydeNPEIOMIICHUE B DJIIEKTPHUECKOM T0JIe HAa3hIBACTCS?
Korna nabmtonaroT 1BOMHOE JTydenpeioMIeHUE TTPH TUHAMOONTHYECKOM A dexTe?
Kak Ha3piBaeTcst IBOMHOE JTydeTPEIIOMIICHHE B TTIOTOKE JKUIAKOCTH?

KaxoBo ycnoBue nudpakuuu (0TpakeHus1) peHTT€HOBCKUX JTyuei?

Urto naetcst uzBecTHOM Popmynoi bparra — Bynbeda?

KakoBo paccTostHUsI MEXy aTOMaMH B MOJIEKYJ1ax ?

KakuM u3mydeHnem mosb3yroTes Jale BCero B peHTreHorpadun?

Kakyro muray BostHBI A nMeeT K. -n3mydenune?

UYro no cyuiecTBy npeacTaBisieT co0oi peHTreHorpaMma?

. KTo BnepBble pacimmdpoBan cTpykTypy neHuwinHa B 1944 r?
19.

CKOJIBKO aTOMOB KpOME€ aTOMOB BOJ0OpOaa COACPKUT MOJICKYJIa HeHI/IIII/IJ'IJ'II/IHa?

Pa3zoen 3. OIIP u SIMP u ux ucnoiab3oBaHuE B MEIUINHE

Pa3gen 3. Ocuosbl IIIP u SIMP.

1. Yro mpencrasiser coboit yactoTa Jlapmopa?

2. Korga npoucxoaut napaMarHuTHBINA pe30HaHC?

3. Kewm ObUTO OTKPBITO SIBJICHHE TTapaMarHUTHOTO pe30HaHca?

4. Kakue yacTuibl 00J1aJat0T SACPHBIM CIIMHOM?

5. Kakoiil ciuH umeert 31eKTpoH?

6. Kak pacuieruisiercs SHEpreTH4eCKHil ypOBEHb 3JIEKTPOHA B MAarHUTHOM T10J1€?

7. Kakue aToMHbI€ sijipa 00J1aJal0T OTIIMYHBIM OT HyJIsl MOMEHTOM KOJIM4YECTBa ABMXKEHUA?

8. Kaxkue aToMHBI€ 1pa UMEIOT MarHUTHBII MOMEHT?

9. Ymo makoecnun-pewemounas perakcayus?

10. Yem onpenensercs mupuHa cuekrpaibHoi tnann SIMP, cornacHo npuHnumy
HEOIpeIeIEHHOCTH KBAaHTOBOM MEXaHUKH,
Pazden 4. llpuMeHeHue KBaHTOBOMEXAHUYECKUX METOJOB K OHOMOJIEKYJISIPHBIM

CUCTEMaM.

1. YTO mpOoMCXOIUT B JUAJIEKTPUKAX B MPOIIECCE BHIHYKICHHOI'O PACCESAHUS
Manpaensiirama—DbpuiuiiosHa o1 BO3AEHCTBUEM JIa3€PHOTO U3TydeHus?

2. YTO MpOoUCXOTUT B TUAIEKTPUKAX B MPOIIECCE MHOTO(OTOHHOM HOHU3ALUU MO

BO3JICHCTBUEM JIa3€pHOTO U3JIy4YEeHUA?
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3. UYrto urpaer TOMUHHUPYIOLIYIO POJIb B MHULIMUPOBAHUM Pa3pyLICHUs TBEPABIX
[IPO3PAYHbIX TUAIEKTPUKOB?

Pa3zden 5. BzaumoielicTBUE J1a3epHOT0 U3JIyYEHUS ¢ OMOMOJIEKYIISIPHBIMU CUCTEMaMU

KaxoBa yi1Ha BOJIHBI U3JTy4eHHsI a30THOTO Jlazepa?
KaxoBa JyiiHa BOJIHBI U3JTy4YeHHUsI FeIUi-HEOHOBOTO Jiazepa?
KaxoBa JyiiHa BOJIHBI U3 Ty4eHHs] HEOAMMOBOTO Jiazepa?
KaxkoBa qymriHa BOJTHBI M3Ty4eHUs pyOHMHOBOTO Jlazepa?
Kaxkosa qymaa BosiHbI n3mydeHus jazepa Ha CO,?
KaxoBa yiriHa BOJIHBI U3/Ty4YeHHMs Jla3epa Ha apCeHu/Ie Tauius?
KaxoBa JyiHa BOJIHBI U3JTy4eHHUsI Jla3epa Ha BOAOpoe?
KaxoBa /y1i1iHa BOJTHBI U3 Ty4Y€HHs aprOHOBOTO jlazepa?
Kakue ocHoBHBIE TpeOOBaHMSI K aKTUBATOPY TBEPAOTEIBHOTIO J1a3epa’?
. Uro Takoe pyoun?
. Kakumu cBoiictBamu obnanaet pyoun?
. Kakyro popmysny numeer antoMo-UTTpUEBBIN rpaHaT?
. UeMm JerupyroT 1yt J1a3epoB alFOMO-UTTPUEBBIN TpaHaT?
. Kakumu cBoiictBamu o0nagaeT alfOMO-UTTPUEBBIN TPaHAT M0 CPAaBHEHUIO ¢ PyOHHOM?
. Kakumu cBoiicTBamu 00agaeT aqtOMO-UTTPUEBBIN TPaHaAT IO CPABHEHHIO C
HEOIUMOBBIM CTEKIIOM?
16. Kakue uMIyibCbl MOT'YT T'€HEPUPOBATH JKUKOCTHBIE JIa3€phbl HA PACTBOPAX KpacuTesneil?
17. Kakue MOHOXpOMAaTHYHOCTb U MOITHOCTH HU3y4Y€HHUS BO3MOKHO IMOIYYHUTh B Fa30BBIX
TeJIM-HEOHOBBIX Jlazepax?
18. Kakue pacxonumocts uzinydenus u KIIJl umeroT renuii-HeoHOBBIE Ja3epbl?
19. Ha xakux nepexonax padotaet CO;-nazep?
20. Kak 3aBucHuT paanyc (poKaJbHOIO ISATHA NPU POKYCHUPOBKE JIA3EPHOTO U3JIyYEHUS OT
JUIMHBI BOJIHBI U3Ty4Y€HUS U (POKYCHOTO paCCTOSHUS JIUH3bI?

e R A o e
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Pa3zoen 6. DuepronHpopMaiOHHBIH 0OMEH B HEPBHBIX BOJIOKHAX

—

UYro Takoe akcoH?

Yem oKkpykeH akCoH?

Kax Ha3pIBatoOTCsl aKCOHBI, 3EKTPUUYECKON aKTUBHOCTBIO B KOTOPBIX 00Ja/1aeT BCs

MTOBEPXHOCTH?

N3 gero cocrout memOpana akcoHa?

Kaxkosa Tonmuna o memOpanbl akcoHa?

KaxoBa Benu4nHa U JJIMTENBHOCT OTAEIIBHOTO 3JIEKTPUUYECKHE UMITYJIbCA B aKCOHE?

KaxoBa 371eKTponpoBOAHOCTh AKCOIIa3Mbl?

KaxoBa pa3HOCTb OTEHIIMATIOB MEK/y BHYTPEHHEH U BHEIIHEH TOBEPXHOCTIMU

MeMOpaHbI?

9. Uemy paBHO IO MOPSJIKY BETUUUHBI YAEIBHOE CONPOTUBIIEHNE aKCOTIIa3Mbl?

10. KakoBo 371eKTpryecKoe CONMPOTHUBIIEHHE MEMOpaHbl aKCOHA B COCTOSIHUU TTOKOs1?

11. KakoBa eMKOCTh MEMOpaHbl aKCOHA B COCTOSIHUU TIOKOA?

12. Yemy paBHO CONPOTHUBJICHUE HA €AMHMILY JUTMHBI BOJIOKHA aKCOHA AUAMETPOM 1 MKM?

13. KakoBa B OKpy»arollei akCOH Cpejie KOHLIEHTpalusi MOHOB KaJlusi, HaTpus U Xjopa?

14. KakoBa B akcoria3Me KOHLEHTpalys HMOHOB Kajus, HaTpus U xyiopa?

15. Kakas npuOau3uTenbHO pa3BUBAETCS Pa3HOCTh MOTEHIMAIOB HA MEMOpaHe akcoHa B
oxkoe?

16. Uemy paBHO 10 MOPSIAKY BETMUHUHBI CKOPOCTh PACIIPOCTPAHEHHSI UMITYJIbCA 10 AKCOHY?

17. Kakoit smnupudeckoit (popMyIioi orpenensieTcst cujia IoporoBoro Toxka?

18. KakoBa mpo10JKUTEILHOCTH BCEro pehpakKTOPHOTO COCTOSTHUSA?

12
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4.2 @DoH/ OLIEHOYHDBIX CpPEaACTB AJIA NMPOBECACHUSA l'[pOMC)KyTO‘lHOﬁ aTrecTalumn

[lepeueHs BOIPOCOB U MPAKTUYECKUX 3a/laHUM, BBIHOCUMBIX Ha SK3aMEH IO TUCLUIUIMHE
«KBanTOBast pu3nka OMOMOJIEKYIISIPHBIX CUCTEM:

[IpeanocbuIKy pa3BUTHs KBAHTOBOM MEXaHUKH.

Tumnsl 1a3epoB U UX TEXHUYECKUE XAPAKTEPUCTUKH.

[TpoGiiemsbl kiaccuyeckoi (pU3MKU U MepBble KBAHTOBBIE TEOPHH.

TBepaOTENnbHBIE JIa3epBl.

KopnyckysipHO-BOJIHOBOW JyaJIu3M.

["a30BBbIE N1a3€EPHI.

CooTHOIIEHHS HEONPEEIEHHOCTEH.

JKuakocTHble a3epbl.

OcHOBHbIE IOHATHS KBAHTOBOI MEXaHUKHU.

0. MonekysipHbI€ J1a3€pHI.

1. PaccesHue 21€KTPOMarHMTHOTO M3JIYyYEHUS U €ro IPUMEHEHHE K aHAJIN3y CBOMCTB
MOJIEKYII.

12.  B3aumoJelcTBHE JIA3€pPHOTO U3JIyYEHHS C METAJLIAMU.

13. Onruyeckue METOABI UCCIICIOBAHMS MAaKPOMOJIEKYI.

14. BsaumojeiicTBHe J1a3epHOT0 U3ITyUYEHUS C TUIIEKTPUKAMH.

15. PeHTreHOCTpYKTYpHBIN aHAIN3 U €r0 IPUMEHEHUE K aHAJIM3Y CBOMCTB MOJIEKYJI.

16. BsaumopeicTBue J1a3epHOTO U3JTyUYEHHUs C OMOIOrMYECKUMHU TKaHSAMU.

17.  OIIP u ero ucnosiab30BaHUE B MEIULIUHE.

18. Hcnonp30oBaHKE JIa3€pOB B MEAUIIMHE.

19. SIMP u ero ncnonab30BaHKue B MEAUIIMHE.

20. AHanMTUYECKOE, TePAeBTUUECKOE U XUPYPruieckoe MpUMEHEHHE JT1a3epOB.

21. 3oHHas TeopHs TBEPJOTrO TeJja.

22. CrpykTypa HEpBHOH KJIETKH.

23. HWuBepcus 3aceeHHOCTEH.

24. TloteHuman neHlcTBUS.

25. Tlpunnun paGoTsl a3epa.

26. MexaHU3M NPOXOKIECHUS HEPBHOTO UMITYJIbCa.

SIS0 kW=

OueHouyHbIE CpPEACTBA JUISI WHBAJIUAOB M JHUI[ C OrPAaHUYEHHBIMH BO3MOXKHOCTSIMHU
3JI0pOBbSl BBIOUPAIOTCS C YYETOM MX MHAUBUAYAIbHBIX CUXO()U3NUECKUX OCOOCHHOCTEH.

— Opu HEoOXOJUMOCTH HWHBaJIMAAM U JIMLAM C OrPAaHUYEHHBIMU BO3MOXKHOCTSIMHU
3JI0pOBbS IPEIOCTABIIAETCS AOMOJHUTEIBHOE BPEMsI ISl IOATOTOBKH OTBETAa HA SK3aMEHE;

— IIpU NPOBEICHUU MPOLIETyPbl OLIECHUBAHUS PE3yJIbTaTOB 00YUEHUS MHBAIMJIOB U JIULL C
OTrpaHUYEHHBIMU BO3MOXHOCTSIMU 3/I0pPOBbsl NPEAYCMATPUBAETCSA UCIIOJIb30BAHUE TEXHUUECKHX
CPEICTB, HEOOXOAUMBIX UM B CBS3H C UX UHIUBUAYATbHBIMU OCOOCHHOCTSIMU;

— [IpU HEOOXOAMMOCTH AJIsl 00YHarOIIMXCS ¢ OTPAaHUYEHHBIMH BO3MOKHOCTSIMH 370POBbSI
U HUHBaJUAOB IIpOLiEypa OLICHUBAHMUS pE3yJIbTaTOB OOYYEHHUS 10 JUCHUIUIMHE MOKET
MIPOBOAUTHCS B HECKOJIBKO 3TAIOB.

[Ipouenypa oueHuBaHUs pe3yJbTAaTOB OOY4YEHMs] MHBAJIUAOB U JIMIl C OTPaHUYEHHBIMU
BO3MOXXHOCTSIMU 3/I0POBbSl 10 JUCHUIUIMHE (MOAYJI0) MpPEIyCMaTpUBAaeT IPEeaO0CTaBICHNE
uHpopManuu B ¢opMmax, aJanTUPOBAHHBIX K OrPAaHUYEHHUSIM HMX 3J0pPOBbsI M BOCHIPUSATHUS
uH(popMaLuu:

Jlist mun ¢ HapyIeHUsIMU 3pEHUS:

— B IIe4YaTHOM (popMe yBEIMUEHHBIM LIPUPTOM,

— B (pOpMeE PIIEKTPOHHOI'O TOKYMEHTA.

Jist mun ¢ HapyLIeHUsIMH ClTyXa:
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— B Ie4aTHOM opme,

— B (popMe DIIEKTPOHHOTO IOKYMEHTA.

[ an ¢ HapyIeHUsIMU OITIOPHO-JBUTATEIBHOTO alapara:

— B Ie4aTHOM opme,

— B (popMe PIIEKTPOHHOTO IOKYMEHTA.

I[aHHLIfI MEPCUCHbL MOXKCT OBITH KOHKPETU3UPOBAH B 3aBUCHMMOCTU OT KOHTHHICHTA
o0ydJaronmxcsi.

5. IlepeyeHb OCHOBHOII M JONOJIHUTEJIbHOW Yy4eOHOH JHMTEepaTypbl, HEOOXOAUMOI
JJISL OCBOEHMSI JUCUMIIJIMHBI (MOXYJIs1)

OcHoBHas1 TMTEPaTYpAa:

1. Kampasnosa B.M. ®usuka makpomosnekyni. YueoHoe nocodue CII16: nz-so HUU Cynl'T1Y,

2011.
2. CrenanoB, E.B. [lnognas nasepHasi CIIEKTPOCKOIUS W aHAIN3 MOJIEKYJI-OMOMapKepOB
[DnexTpoHHbIN pecypc] : MoHOrpadus — DNEKTpPOH. naH. — MockBa : OU3MATIUT,

2009. — 416 c. — Pexxum noctyma: https://e.lanbook.com/book/2329

3. Csume, I''M. KondokanpHas MHUKpOCKONHS U YJIbTPAMUKPOCKONHUS >KMBOU KIETKH
[DnexTponHbIi pecypc] : yued. mocodue — DiekTpoH. naH. — Mocksa : @usmariur, 2011, —
120 c. — Pexum goctyna: https://e.lanbook.com/book/5292

4. @oroHuKa OHOMHUHEpPAJbHBIX U OMOMUMETHYECKHX CTPYKTyp M MaTepHalioB
[DnexTponnslit pecypc] : monorpadus / FO.H. Kynpuun [u ap.]. — Dnextpon. gan. — Mockasa :
®usmarnurt, 2011. — 224 ¢. — Pexxum noctyma: https://e.lanbook.com/book/2690

5. KsanroBas ¢usuka. OcHoBHbIe 3akoHBI [TekcT] : [yuebnoe mocobue s By3oB] / U. E.
Uponos. - 3-e uzn., crep. - M. : BUHOM. Jlaboparopust 3nanmii, 2010. - 256 c. - (Obmas
¢uzuka). - ISBN 9785996302826.

6. KBanTOBas MexaHMKa M KBAaHTOBasi XUMHUsI [ DIEKTPOHHBIN pecypc] : B 2-X 4. : y4EOHUK U
MIPAKTUKYM JJIs akagemuueckoro 6akanaspuata . Y. 1 / H. ®@. CrenaHos. - 2-€ u31., UCIIp. U JOII.
- Mocksa : IOpaiit, 2017. - 233 c. - https://biblio-online.ru/book/B748D8AF-B899-4DDD-
9C8E-795ECEE3F963.

7. KBaHTOBas MexaHHKa M KBAaHTOBAsi XUMHUsI [ DIEKTPOHHBIN pecypc] : B 2-X 4. : y4EOHUK U
MPaKTUKYM I akajgemMudeckoro OakanmaBpuarta. Y. 2 / A. W. EpmakoB. - Mocksa : Opaiir,
2017. - 402 c. - https://biblio-online.ru/book/6149CFF0-5AE4-4BC0-AA0D-6284AE6BCED3.

8. KBanTOBast MexaHuKa M KBaHTOBasi XUMHUsI [ DJIEKTPOHHBIN pecypc] : B 2-X 4. : y4eOHUK U
MPaKTUKYM JUJIs1 akajgemudeckoro OakamaBpuata . Y. 1 / A. U. EpmakoB. - Mocksa : IOpaiir,
2017. - 183 c. - https://biblio-online.ru/book/FSSEE297-33DF-4B10-B7F7-E9197COF 1490.

9. ®usuka: ontuka. DJIEMEHThl aTOMHOM M siIepHOM (PU3MKU. DJeMEeHTapHble YacTULIbI
[DnexTponHbI pecypce] : yuebHoe mocodue st By30B / C. . Ky3nenos. - Mockga : FOpaii,
2018. - 301 c. - https://biblio-online.ru/book/F3137DF8-BE69-4CDA-A647-4727B9830251.

st ocBOeHUST TUCIMIUIMHBI MHBAIUIAMU M JIUIIAMU ¢ OTPAaHUYCHHBIMA BO3MOXXHOCTSIMU
3I0POBBSl MUMEIOTCS M3JaHUS B DJICKTPOHHOM BHJE B SJIEKTPOHHO-OMOJHMOTEYHBIX CHCTEMax
«/lanvy u «FOpatim»y.

JlonoiHuTE IbHASI JIMTEPATypa:

1. Py6un A. b. buodusuka: yueOHUK 1y1s1 cTYeHTOB BY30B : [B 2 T.] T. 2 buodusuka
KJIeTOYHBIX nporieccoB/A. b. Pybun ; Mock. roc. yu-T um. M. B. JlomoHocoBa 3-e u3n., uctp. u
norm. -M.: Hayxka, 2004
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2.

Py6un, Anapeit bopucosuu buodusuka: yueOHuK as cTyaeHToB By30B : [B2 T.] T. 1
Teoperuueckast ouopusuka/A. b. Pyoun ; Mock. roc. yu-T um. M. B. Jlomonocosa 3-¢e u3n.,
ucnp. u gon. -M.: Hayka, 2004

6..Ilepeuenb pecypcoB HHPOPMANMOHHO-TEJIEKOMMYHUKANMOHHOU ceTn «MHTepHeT,
HEOOXO0AUMBIX /1JIs1 OCBOEHHS TUCHUIIIMHBI (MOIYJIA)

Ne
o/

Ccrlika

Tlosscuenue

http://www.book.ru

BOOK.ru — snextponnas 6ubanoreynas cucrema (3bC)
COBPEMEHHOM y4eOHOW U HAyYHOU JIUTEPaTYPhl.
bubnnoreka BOOK.ru coaepXuT akTyallbHyIO JUTEPaTypy
0 BCEM OTpacisiM 3HAHWUH, KOJUICKIUS ITOTIOHSICTCS
QJIEKTPOHHBIMH ~KHUTAMHU PAHBIIC W3JaHUS TICYaTHOH
BEPCHH.

http://www.ibooks.ru

AMNOyKC.py — 2EKTpOHHAsI OMOIMOTEUHAas CHCTeMa yueOHOM
U HAay4dHOW JIMTEepaTypbl. B 3JIEKTpPOHHYIO KOJIIEKIIHIO
BKJIIOUEHBI COBPEMEHHbIE YYEOHUKM W TOCOOMSI BEIyIHX
n3narensctB Pocenn.

http://www.sciencedirect.com

[Tnatdopma ScienceDirect oOecrieunBaeT BCECTOPOHHHIA
OXBAaT JINTEPATYpPbI U3 BCeX oOnacTel HayKH, MPelOCTaBIIsAS
noctyn kK Oonee yem 2500 HauMeHOBaHHMM XYypHAJIOB M
6omee 11000 KHMr ©3 KOMIEKIMM  HM3IaTEIbCTBA
«Onb3eBUp», a TakKe OIPOMHOMY YHCIYy >KypHAJOB,
OITy OJTMKOBaHHBIX IPECTIKHBIMU HAyYHBIMH
COOOIIIECTBAMH. ITonmHoTexkcToBas Oaza JTAHHBIX
ScienceDirect sBnsiercss HenpeB3oieHHbIM VHTEpHET-
pecypcom HAay4YHO-TEXHUYECKOMN 51 MEIHUIIUHCKOMN
nH(pOpMaLuU U CONEPKUT 25% MHUPOBOrO phIHKA HAYYHBIX
1y OJMKanuil.

http://www.scopus.com

basa nanmnpix Scopus wuHzaekcupyer Oosee 18 ThIC.
HAaNMEHOBAHHMH J>KypHAJIOB OT 5 THIC. MEXIYHApPOIHBIX
W31aTeNbCTB, BKIOYas 6osee 300 poCcCHUCKUX KYpPHAIIOB.
HenpessoiinenHass momnepkka B IOWCKE  HAayYHBIX
nyOIMKANWi U TIPETOCTaBICHUN CCHUIOK HA BCE BBIIICIINE
pedepaTsl u3 00MUPHOTO 00BEMA JOCTYITHBIX CTATEH.
Bo3MokHOCTB TIOTy4YeHHsT HHPOPMAIIUK O TOM, CKOJIBKO pa3
CCBUTAJIMCH JIPyTHE aBTOPHI Ha HHTEpeCyomyo Bac craTsio,
MPEOCTABISACTCS CIMCOK JTHUX cTateil. OTcliexknBaHue
CBOMX IyOJIMKAIM{A C TIOMOIIBI0 aBTOPCKUX mMpoduieH, a
TaK ke pabOThI CBOMX COABTOPOB M COTICPHHUKOB.

http://www.scirus.com

Scirus — OeciuiaTHas IIOMCKOBasg CHUCTeEMa JUIS IIOMCKa
Hay4yHOU MH(DOpMALIUH.

http://www.elibrary.ru

Hayunass oanexktponnas Oubnuoreka (HObB) conepxur
MIOJIHOTEKCTOBBIE BEPCHM HAay4HbIX M3JaHUNA BEIyIIHX
3apyOexHBIX U OTEUECTBEHHBIX U3aTEJIbCTB.

http://diss.rsl.ru

«OnekTpoHHass Oubnuoreka aucceprauuin» Poccuiickoii
I'ocynapcreennoit bubnuorexu (PI'b) B Hacrosiee Bpemst
conepxut 6onee 400 000 mOIHBIX TEKCTOB HanOOJIEE YACTO
3ampaliMBaeMbIX YHTATENsIMH AuccepTanuii. ExeronHoe
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ormudpossiBanue ot 25000 1o 30000 nuccepranui.

8. http://moodle.kubsu.ru Cpena MOy IbHOTO TMHAMHUYECKOTO 00yUIeHUS

7. MeToguyeckue YyKa3aHusi AJdsi OO0y4alOUIUXCS IO OCBOEHHMI0 JHCUHMILIMHBI
(MoayJis1)

ConpoBok/IeHHE CaMOCTOSITEIbHON pabOThl CTYAEHTOB OPraHM30BaHO B CIIEAYIOLIUX
dhopmax:

- BBIIIOJIHEHUE JIONOJHUTENIbHBIX 3aJJaHUIl B JaOOpaTOpPHBIX paboTax.

[Io wroram BBHIOJHEHUS KaXIOHW J1a0OpaTOpHOM pabOTHl CTYIEHT COCTABIISIET
noApoOHBIM  OTYET, OMNMpasch Ha KOTOPBIM JOKeH B Oecele ¢ IpenojaBaTesieM
MIPOJIEMOHCTPUPOBATh ~ 3HAHUE  TEOPETUYECKOTO M  OKCIEPUMEHTAJIbHOTO  MaTepuaina,
oTHocserocss k padore. [IpoBepka 3HaHMI CTyJeHTa OCHOBaHAa Ha KOHTPOJBbHBIX BONPOCAX,
NPUBEJCHHBIX B  ONWCAaHUU pabOThl U  JIONOJHUTENBbHBIX  BOMNpOCAX, KacaroIIMXCS
COOTBETCTBYIOIIUX Pa3/I€l0B JUCIUIINHBI.

- YCBOEHHME, JIOTNIOJHEHHE M BHHMKaHHE B pa3Oupaemble pas3felsibl JUCUUIUIMHBI IpU
MTOMOLIY 3HAHU MOJIy4aeMbIX 110 CPEACTBaM U3YUEHUS] PEKOMEHAYEMOI TNTepaTyphl.

- KOHCYJIbTallUM, OPraHW30BaHHBIE Il Pa3bsICHEHHs] MPOOJIEMHBIX MOMEHTOB IIpU
CaMOCTOSITEJIbHOM H3Y4YEHMH T€X WJIM MHBIX aCHEKTOB pa3fesioB ycBanBaeMoll MHpopManuu B

NUCHUILINHE.

8. Ilepeuenb UH(POPMANMOHHBIX TEXHOJIOTHIi, HCIOJIb3yeMbIX MPHU OCYLIECTBJIEHUMN
0o0pa3oBaTeJILHOrO mpouecca mno aucuunauHe (moaynaw) IlepeyeHr Heo0OX0AMMOIrO
NMPOrpamMMHOI0 odecrieyeHust
1. Onepanuonnas cucrema MS Windows wimm Linux.

2. GNU gemo naket nporpamm CAIIP Micro-Cap.
3. UnterpupoBaHHOE 0(UCHOE NPUIIOKEHUE.

4. T1O st opraHA3alyy YIIpaBIsieMoro u 0e30macHoro AocTymna B UHTepHeT.

9. MaTepHaJIbHO-TeXHH‘IeCKaH 6333, HeoOXoauMasi AJIsA OCYIIECCTBJICHUSA
06pa30BaTeJ’II)H01"O nmpouecca mo 1MCuuIlJinHe (MO)]y.TIlO)

MarepuanbHO-TEXHHYECKOE 00eCTIeYeHUE TUCIIUTIITHHBI

No Bug pabor
(MOIyJIsl) ¥ OCHAIIEHHOCTh

1. JlexunroHHBIE 3aHATUA | YueOHas ayIuTOpUS AJIsl IPOBEACHUS 3aHATHH JIEKLIHOHHOTO
tuna — aya. 201, kopm. C (yn. CraBpononsckas, 149)
OcHalteHue: 1 eMOHCTPALMOHHOE MYJIbTUMEANIHOE
000py/10BaHUE: IPOEKTOP, KOMIIBIOTEDP, ayIUOCUCTEMA, IKPaH;
KoMmmnbrorepHas TEXHHKA C TOJKIFOYEHUEM K CETU
«/HTEpHET», NEMOHCTPALIMOHHBIN CTOJ, TUHIIOBOM KOMILIEKT
IUIAKaTOB, TUIIOBOM KOMIUIEKT JIEMOHCTPAINil, KOMILJIEKT
yueOHOM Mebenu, Jocka yueOHasl.

2. JlaGopatopHbie VYyeOHas ayiuTopusi AJis IPOBEACHUS 3aHITHH J1a0OpaTOPHOTO
3aHATHS tuna — ayn. 132 xopim. C (yn. CraBpomnonbckas, 149).
MynsTumeauitnas ayauropus ¢ Beixogom B MHTEPHET:
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KOMIUIEKT y4eOHo#l meOenu, qocka yueOHas, yueousie [IDBM,
[19BM npenonasarenss 1 wr.

VYyeOHast ayiuTopus AJisl IPOBEACHUS 3aHATHI 1aOOpaTOPHOTO
tumna — ayn. 148, xopm. C (yn. CtaBpomnosisckas, 149).
OcHarieH: KOMIUIEKT y4eOHOU MeOenu, Tocka yueOHas,
MIPOEKTOP, JOCKAa MHTEPAKTHBHASI.

CaMocrosaTenpHas
paboTta

VYyeOHast ayITuTOpUS AJIsl CAMOCTOSITENIbHOM paboThl — ayx. 204,
213 xopm. C (yn. CraBponosibekas, 149)

KommnbroTepHast TEXHUKa C BO3MOKHOCTBIO TIOKITFOUEHHSI K
cet “HMHTepHET”, NpOrpaMMHBIM 00ECIIEYEHHEM B PEXKHUME
MOJIKITFOYEHUS K TEPMHHAIBHOMY CepBEpYy, MPOrpaMMoit
AKPAHHOTO YBEIMYCHUS U JOCTYIIOM B DJIEKTPOHHYIO
nH(pOpPMaATMOHHO-00pa30BaTEIBHYIO CPETy YHUBEPCUTETA.
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