benepaabHOE TOCYIAPCTBEHHOE OI0PKETHOE 00pa30BaTeIbHOE YUPESKICHUE
BBICIIIETO 00pa30BaHUs
«TONBATTUHCKUN TOCYAPCTBEHHBI YHUBEPCUTETY

OT/1.B.01

(uHOexc OucyunIuHwl)

PABOYASA MTPOI'PAMMA JUCIHUIIJIMHBI

CtpykTypa U CBOHCTBA METANIMYECKHUX KJIACTEPOB, HAHO- © MUKPOOOBEKTOB

(HaumeroB8aHUe OUCYUNIUHDBL)

10 HalIpaBJICHUIO TOATOTOBKHU (CHCI_II/IEUIBHOCTI/I)
22.06.01 TexHOJIOrMM MaTepUAIIOB

(Koo u Haumenosanue nanpasienus nod2omosku, cneyuansHocmu 6 coomgememeuu ¢ ®I'OC BO)

MCTaJIJIOBC,ZleHI/IC U TCPMHUYICCKaAs 06pa60T1<a MCTAJJIOB M CIIJIaBOB

(nanpasnennocms (npoguinn))

®dopma o0ydeHus: 3a0uHas

I'ox na6opa: 2019

PacnipenesieHue 4acoB AMCUMILIMHBI IO cCeMeCTPaM M BUIaM 3aHATHI (110 yueOHOMY IJIaHY)

KoauuectBo 3ET 3
Yacos no PYII 108
Buabl KOHTPOJIS B IK3aMeHbI 3aueTsl Kypcosbie KypcoBbie KonTpoashsie
cemMecTpax: NMPOEKTHI padoTsI (Ml;af;::;oﬁ
¢opmbI 00yueHHUsT)
5
NeNe kypcoB
1 2 3 4 5 6 7 8 9 10 11 Htoro
3ET no cemecTpam 3 3
Jlexuuu 2 2
JladopaTopHubie 2 2
IIpakTu4yeckmne 2 2
KontakTHas padora
Cam. pabora 66 66
KounTpoan 36 36
Hroro 108 108

ToaesarTH, 2018




Pabouas mporpamma cocrasiena Ha ocHoBaHuH PI'OC BO u yyeOHOro rtana HanpaBJIeHUs

noarorosku (cnenuansuoctu) 22.06.01 TexHOIOrHKM MaTepUATIOB
(K00 u HaUMeHOBaHUe HanPasieHus N0020MosKU, cneyuarsHocmu 6 coomgemcemeuu ¢ ®I'OC BO)

PeuemupOBa}me paﬁoqeﬁ nporpaMmbl TUCHUIIJIMHBI:

OtcyrcTBYyeT

VYyeOHnas (pabouas) mporpamma oo0peHa Ha 3acenanuu kadenpsl «HaHnoTexHomoTHH,
MaTepuajIoBeJICHUE U MEXaHuKay (MpoTokoi 3acemanus Ne 2 ot «19» 09 2018 r.).

Penienzenr

Cpok peiicTBUsI MporpaMMbl NpakTuku 10 «30» 09 2023 r.

Nudopmanus 06 akTyanusanuu padoyeil nporpaMMsbl AU CHHUIIIMHbBI:

[Tpotokoun 3acemanus xkadpenpst Ne 1 ot «30» 08 2019r.
[Iporokon 3acenanus kadeapst Ne 1 ot «31» 08  2020r.

[Tporoxon 3acenanus kageapst Ne 2 ot «31» 08  2021r.

IIpoTtokoun 3acenanus kapeapsl No  oT «_ » 20 1.
YTBEPX/AIO
N.o.3aB. xadeapoii HMuM
(paspabomasweii PII/])
« _» 20 1. I'.B.KneBuos
(noonucy) (U.0. amunus)
( )

AOOKYMEHT MoanmcAH
QNEKTPOHHOW NOAMUCHIO

Ceptudukat: 0104768F0047AFD1BE454E686E7F34DD2B
Bnapeneu: CenueaHoB AnekcaHap Cepreesuy
JenctButeneH: ¢ 08.11.2022 go 08.11.2023




AHHOTAIUA
TUCHMILTHHBI (Y4e0HOI0 Kypca)
DOT/A.B.01 CTpyKTYpAa U CBOIICTBA METAJINYECKHX _ KJIACTEPOB,

HAHO- U MHKpOOﬁ’beKTOB
(MHIEKC ¥ HAaNMEHOBAaHNE TUCIUILIHHEI (yueOHOTro Kypca))

1. Heanb 1 3a1a4n U3yYeHUS TUCHUUILIMHBI (Y4e0OHOr0 Kypca)

I{esb — 3HAKOMCTBO C OCHOBAMHU TEXHOJIOTMYECKOTO IMOJAXO0AA «CHU3Y-BBEPX»
JUISL TIOJIyYeHHS] HaHOOOBEKTOB, HAHOCHCTEM M HAaHOMATEPHAIOB M3 KJIACTEPOB.
N3yunTh MeXaHU3MBI POCTa, OCOOEHHOCTH CTPOCHHS M CBOMCTBAa HAHOOOHEKTOB.

3agauu:
1. Matp knaccu(uKamio KIacTepoB, HAHOOOBEKTOB U HAHOCHCTEM.
2. O3HaKOMUTH C MOAESIMU CTPOEHUSI KIIACTEPOB.
3. O3HaKOMUTH C TEXHOJIOTHUEHN MOJYYCHHUSI U MEXaHU3MaMU pOCTa HAHOOOBEKTOB U3
KJIACTEPOB.
4. IToka3aTb OCOOCHHOCTH CTPYKTYphl U CBOMCTB HaHOOOBEKTOB M HAHOCHUCTEM Ha
OCHOBE METaJlja.
5. O3HaKOMUTH C TEXHOJOTHEW MOJYyYEeHUsS] MEXaHU3MAMH POCTa, OCOOCHHOCTAMHU
CTPOEHHS METAUIMYECKUX HAaHOOOBEKTOB M HAHOMATEPHAJIOB, TOJYYEHBIX U3
KJIACTEPOB, MMEIOIINX JIEKAIPUUYECKOE WM HMKOCA3JIPUUYECKOE PACIOJI0KEHUE
aTOMOB.

2. MecTo nucunmiinHebl (yuedOHoro kypca) B crpykrype OIIOII BO
Hannas nucummiivHa (yueOHbId Kypc) oTHocutcs K DTJ[.PakynpTaTUBBI

(BapHaTHBHAs 4acCTh).
Jucuuminsbl, yyeOHble KypChl, HA OCBOCHHMHM KOTOpPBIX Oa3upyeTrcs AaHHas

JTUCIUIUIMHA —  METOJWKA TOCTAaHOBKM WM TPOBEACHHWS  OKCIECPUMEHTA,
METaJIJIOBEJIECHHEe M TepMudeckas 00paboTka METaJIOB U CIUIABOB, (pu3nueckoe
MaTepuaaoBeIcHHUE.

I[I/ICHI/IHJ'II/IHBI, y‘{C6HBI€ KYPCBI, IJIsI KOTOPBIX H€O6XOI[I/IMI)I 3HaHUA, YMCHUI,
HaBBIKH, HpH06peTaeMI>Ie B pC3YJIbTATC U3YUYCHUA IIaHHOﬁ AUCHUITIINHBI — UTOI'OBasid
aTTeCTalu:A, KaHAWIAaTCKad JUCCCPTALHA.

3. Ilnanupyemble pe3y/bTaTbl OOy4YeHUS] MO AUCHUILUIMHE (Yy4eOHOMY
KYpCY), COOTHECeHHble¢ ¢ IUIAHUPYEMbIMHM  pe3yJbTATAMH  OCBOCHMS
00pa3oBaTeIbHOI MPOrPaMMbI

®opmMupyembie U Ili1anupyemMblie pe3yabTaTbl 00y4eHUs
KOHTPOJIMpyeMble
KOMIIEeTeHIIUH

- CIIOCOOHOCTBIO BHIOMpATH | 3HATh: NPUOOPHI, NATYUKU W O00OpyIOBaHME Ui MPOBEACHUS
npuOOphl,  JAaTYUKU ¥ | SKCHEPHUMEHTOB M PETHCTPAIMU MX PE3YIbTaTOB




o0opyoBaHue s | YMeTh: BbIOMpaTh NpHOOpHI, MaTYUKW W 00OpyHOBaHHME IS
POBEJCHUS IPOBEJICHHS SKCIIEPUMEHTOB U PETUCTPALIUU UX PE3YJIbTaTOB
JKCIIEPUMEHTOB u | Bmagetb: CcmocoOHOCTbIO —BbIOMpATh MpHOOPHI, JaTYUKU U
perucrpaiuu uX | obopynoBaHue AJi MPOBEACHUS SKCIEPUMEHTOB U PErHCTpaIiy UX
pe3yNbTaToOB pe3yIbTaTOB
(OIIK-10)
- yMEHHE Ha Hay4yHOU | 3HaTh:  KOJWYECTBEHHYI0 ¥  KAUeCTBEHHYI0  B3aUMOCBS3b
OCHOBE YCTaHABIIMBATh | XUMUUYECKOTO U (a30BOr0 COCTaBa, KPUCTAIIIMUECKON CTPYKTYPBHI,
KOJIMYECTBEHHYIO U | CTPYKTYpPHOTO COCTOSHUST W (DU3MYECKUMHU, MEXaHHYECKUMH,
KayeCTBEHHYIO XMMHYECKHMHU U APYTUMHU CBOMCTBAMH METAJJIOB U CILJIABOB
B3aMMOCBSA3b XMMHYECKOIO | YMETh: YCTaHABIMBATH KOJIWYECTBCHHYIO H  Ka4eCTBCHHYIO
U ($a3oBOro  COCTaBa, | B3AUMOCBS3b XMMHUYECKOTO M (ha30BOr0 COCTaBa, KPUCTAIUTHYCCKOM
KPUCTAITNYECKON CTPYKTYpBI, ~ CTPYKTYpHOTO  COCTOSIHHSI M (DU3HUYECKUMH,
CTPYKTYDBI, CTPYKTYPHOIO | MEXaHHYECKUMH, XHMMUYCCKHMHU U JIPYTHMHU CBOWCTBAMH METAJIJIOB
COCTOSTHUS U (DU3MYECKUMH, | U CILUIABOB
MEXaHUYCCKUMH, Brnagerp: YMeHueM Ha HAy4yHOW OCHOBE YCTaHABIIMBATH
XAMHUYCCKMMHA M JPYI'MMH | KOJJMYCCTBCHHYO M KadCCTBCHHYIO B3aMMOCBSI3b XHMHWYECCKOTO M
CBOMCTBAMU METAIUIOB M | (h)a30BOr0 COCTaBa, KPHCTAUIMYECKOW CTPYKTYPBI, CTPYKTYPHOTO
crutaBos (I1K-1) COCTOSIHMST M (PU3MYECKUMH, MEXaHHYECKHUMH, XHMHUYECKHUMH U
JPYTMMH CBOMCTBAMHU METAJUIOB U CIJIABOB

TemaTHueckoe cogepkaHue TMCUUILIMHBI (Y4eOHOro Kypca)

Pa3nena, MmoayJsb

Iloapa3zaen, Tema

Kunacrepsi, HAHOOOBEKTHI,
HAHOCHCTEMbI, HAHOM3/ICITHS

Knaccudukanus KiIacTepoB M HAHOOBEKTOB IO  pa3MEpHBIM
MIPU3HAKaM, ClIOcO0aM TMOJIYYSHHUSI U TIPUPOJIC.

XapaKTEepUCTUKHU U30JIMPOBAHHBIX KJIACTEPOB M HAHOCUCTEM

IT1K HyperChem.

Mertobl MIOJTYYEHUS
HAaHOOOBEKTOB u
MHKPOM3/IEIIUI U3 KJIACTEPOB

MeTOI[I)I IMOJIYUCHHU KJIIaCTCPOB U HAHOCUCTEM

Meramuueckue KJIIaCTCPbI

OCOOEHHOCTH CTpPOEHHE, CBOWMCTBA, XapaKTEPUCTHKH, (Da3oBbIe
MIpEeBpalIEeHUs] B HAHOOOBEKTaX

OnTumu3zanust CTPYKTYpbl KJIacT€pOB METOAOM MOJIEKYJISIPHOMN
MEXaHUKHU

TepmonnHamuka
IOBEPXHOCTH KJIACTEPOB U
HaHOOOBEKTOB

DHepreTuveckas 1elecoo0pa3sHOCTh MOSBICHUS W CYIIECTBOBAHUS
KJIACTEPOB M HAHOOOHEKTOB

[TonyaMnupudecKui pacueT CTPYKTYPhl MOJIEKYJISIPHBIX KJIACTEPOB

KJ'IaCTeprIe MOACIN

CYIHGCTBYIOH_[I/IC MOACIIN KJIAaCTCPOB, UX KJ'IaCCI/I(l)I/IKaLII/IH

[MonmysmMnupuveckuid  pacueT  XapaKTEPUCTUK  MOJICKYJSIPHBIX
KJIACTEPOB
[Ipouieccel camoopranuzanuu | Mexanusmbl ~ oOpa3oBaHHMsl  KjiacTepoB ©  (pOpMHpOBaHUS
¥ caMOCOOpPKH B KJIacTepax ¥ | HAHOOOBEKTOB M HAHOCUCTEM
HaHOOOBEKTAX
ITenraroHanapHbBIE OcobeHHOCTH pocTa TMPH  KPUCTALIU3ANUKW W3  KIACTEPOB
HAaHOOOBEKTEI HAaHOOOBEKTOB U HAHOCHCTEM, POJIb TEXHOJIOTHYECKUX (DaKTOPOB

O61mas Tpy10eMKOCTh JUCHUILINHBI (YueOHOro kypca) — 8 3ET.




4. CTpyKTYypa M cojiep:KaHue JMCHUNIUHbI CTPYKTYpa U CBOWCTBA METAIIIMYECKUX KIACTEPOB, HAHO- U MUKPOOOBEKTOB
Kypc n3yuenus 5

Paznen, IMoapasaein, Tema Bujibl yueGHoii padoThl Heo0xoaumbie Dopmbl Pexomenjye
MOAYJIb AyIUTOPHBIE 3aHATUS CamocrosiTeJibHas padoTa MaTepuaIbHO- TeKyIero Mast
(B yacax) TeXHHYeCKHe KOHTPOJIsA JIMTepaTypa
BCEro @DopMbI IPOBEICHUS JICKIIHii, (OpPMBI OpPraHU3ANMH pecypebl (Ne)
5 5 E HaﬁopaT(:prlX, MPaKTHYECKHX CaMOCTOSITETLHOM
- % g - P 3aHSITHIA, MeTO/bI 00yUeHH ], E padoThI
] g g Z k& peanusyiouue npuMeHsieMylo g
£ g E = 2% o6pa3oBaTe;bHYIO TEXHOJIOTHIO @
Kuacrepsr, Knaccudukanus 1-3,8,11,
HaHOOOBEKTHI, KJIaCTEpPOB U 12
HaHOCHUCTCMBI, HaHO6’LeKTOB 1o
HaHOU3JIENUs pa3MepHbIM > 5 Jlexnus-6ecena
IIPU3HAKaM, Cemunap
criocobam
NOJIyuYCeHHUA U
NpUPOIE.
XapaKkTepuCTUKU
H30JIMPOBAHHBIX ﬂOCKa MeJoBa“d,
KJIaCTepOB 1 2 Cemnnap CaMOMoIrOTOBKa K MeanaobecreyeHue,
HAHOCUCTEM 11a60paTopHOMY CleMaIM3UPOBAHHO
3QHATHIO

BBonHoe 3aHsaTHE.
3nakomcTBO ¢ [1K
HyperChem.

JlabopaTopHnas paboTa

€ J1abopaTopHOE
o0opynoBaHue




Mertoabl Mertonpl 1,4,6,8
IOy 4YEHHUs MOy Y€EHUs Jlexrmsi-6ecea Jocka menoBas,
HaHOOOBEKTOB KIIACTEPOB U Meanao0eceueHue
aHO00beKTO 1acTepo CeMuHap-1ucKyccHs CaMoIo/IroToBKa K - OBaHH(’)
u . HaHOCHUCTEM JlaGopartopHas paboTa ceMuHapy 0 p
MUKPOU3ICIIHIA ¢ 1abopaTopHOe
W3 KJIaCTEpPOB o0opynoBaHue
Merannudyeckue | OcoOeHHOCTH 1-12
KJIACTePhI CTpOCHHUE,
CBOWCTBA,
Jleknnsa-6ecena CaMOMOAroTOBKA K
XapaKTEPUCTHUKH,
CeMuHap-ITUCKYCCUS ceMuHapy
(hazoBbIe Jocka MenoBas,
MpeBpaIICHHs B Meauao0ecTieueHue,
HaHOOOBEKTAX CHeUaIu3UPOBaHHO JIP Nel
OnTrMu3anus e nabopaTopHoe
CTPYKTYPBI obopynoBanne
PYKTYP JlabopaTopnas pabora — CaMONOArOTOBKA K
KJIaCTepOB o
MPOEKT nmabopartopHoit pabore
METOIOM el
MOJIEKYJISIPHON
MECXaHUKHU
TepmoguHaMuk | DHepreTHueckas 1-12
a TIOBEPXHOCTH | 11eJIecO000pPa3sHOCTh
KJIACTEPOB U MTOSIBJICHHS u L — CaMOIIOATOTOBKA K
HaHOOOBCKTOB | CYIICCTBOBAHHUS TIPOMEKYTOUHOMY Tect 1
recty Nel Hocka menosas,
KJIaCTEepPOB u y Ne
Meauao0ecIeueHue,
HaHOOOBEKTOB
CICIAATN3UPOBAHHO
e mabopaTopHoe
[MonysMnupuyecku
N obopynoBaHue
i pacuer JlabopaTopras pabora — CaMONIOArOTOBKA K TP Ne2
CTPYKTYPBI MIPOCKT JabopaTopHOit pabote -
MOJIEKYJISIPHBIX Ne2
KJIaCTEPOB
Knacrepusie CymecTBytomniue Jlocka meroBast, 2,3,11,12
MOJIENTH MOJIETTH KJIaCTEPOB, Jleknus-6ecena CaMOIOArOTOBKA K Meanao0ecIeueHue,
UX KJaccuuKaIust CeMuHap-IUCKyCCHUS CeMUHapy CIEIUAM3UPOBAHHO
€ J1abopaTopHOE JIP Ne3
[MomysMnupudecku JlabopaTopnast pabota — CaMOIIOATOTOBKA K o0opynoBaHue
5 pacuer TIPOEKT nabopaTopHoii paboTe

XapaKTCPpUCTUK

Ne4




MOJICKYJIAPHBIX

KJIaCTEPOB
IIpouecchr MexaHu3MbI 5,11, 12
Jlocka MenoBasi,
caMoOpraHu3alg o0pazoBaHUs
e KIACTEpOB 1 CaMOTIOATOTOBKA K MenuaodecreueHue,
6 ITpakTHyeckoe 3aHATHE 8 IPOMEKYTOMHOMY CreualIu3upOBaHHO Tect 2
caMocOOpKH B (dhopmupoBaHus Tecty No2 6
€ 1abopaTopHOE
KIIacTepax u HaHOOOBEKTOB U
obopynoBaHue
HAaHOOOBEKTAaX HAaHOCHCTEM
HeHTarogaanLI OcobeHHOCTH Jlocka MernoBas, 1-12
€ HaHOOOBEKTHI pocra mpu Caononrorona x MeHaoGecTieueHue,
KpHUCTAILT3alIHA 2 cemuHapy CTeNUaTU3UPOBAHHO
13 KJIacTEepOB
6 2 CeMuHap-IUCKyCCHUs ¢ 1abopatopHoe
HaHOOOBEKTOB U p Y 0Gopy1oBaHue
HaHOCHCTEM, POJIb BubnmoTexa
2
TEXHOJIOTHYECKUX 5 CaMomoroToBKa K KOMIEIOTEP,
taxropos JKsavery UHTEPHET
Hroro: 24 66

108




S. Kputepuu 1 HOpMBI TEKYLIEr0 KOHTPOJIS M MPOMEKYTOYHOM aTTeCTALNM

PopMBbI TEKYLIETO KOHTPOJISI

YcioBus gomycka

Kputepuu u HOpMbI OLICHKH

3amuTa nabopatopHoit paboTsr Ne 1. 1. TloxmroroBneH OmaHK oOTYeTa | 3aYTEHO:
JIP B COOTBCTCTBUH C | 1. ITomHocThiO 3amoiiHeH O01aHK oTyera JIP;
TpeboBanusamu YMII; 2. DKCnepuMEHTalIbHbIE JAHHBIE COMIACYIOTCS C TEOPETUUECKUMU;
2. [TlpaBumbHO  oTBeyaeT  Ha | 3. [lo paGore chOPMyYIMPOBAHBI PABUIBLHBIE BEIBOIBL
BOIIPOCHI 110 METOJMKE U3MEPECHHUM, | 4. JlaHbl IOJHbBIE OTBETHI HA BOIIpOCHI 110 3amure JIP;
YCTaHOBKC u o0pabotke | 5. TpuBeneHbI pelleHNs 3a1a4 (ecIu UMEIOTCS B IAHHOI paboTe).
pEe3yIbTaTOB.
3amura mabopaTopHoi padboThl No 2. 1. TlogroroBneH OyiaHK oOT4YeTa | 3aYTEHO:
JIP B COOTBETCTBUH ¢ | 1. ITomHocThO 3amoaHeH 01aHK otuera JIP;
TpeboBanusivu Y MIT; 2. DKCIepHMEHTAJbHbIE JAHHBIE COTIIACYIOTCS ¢ TEOPETHIECKUMHU;
2. llpaBuibHO  OTBe4aeT  Ha | 3. [lo paboTe copMyIUPOBAHBI IIPABUILHBIE BBIBOIBI;
BOIPOCHI 110 METOJIUKE MU3MEPEHUH, | 4. JlaHbI OJIHbIE OTBETHI HA BOIpoCkI 1o 3amure JIP;
YCTaHOBKE 151 obpaboTke | 5. [IpuBenens! pemneHwus 3a1a4 (€CIu UIMEIOTCS B TJaHHOM paboTe).
pE3yIBTATOB.
3amura 1aboparopHoi paboTsl Ne 3. 1.  TloaroroBneH OnaHKa oTyeTa | 3aUTEHO:
JIP B COOTBETCTBUM c | 1. IlonmHocThiO 3amojiHeH O1aHK oTyeTta JIP;
TpeboBanusmu Y MIT; 2. DKCIIEpUMEHTAIIbHBIE JAHHBIE COIVIACYIOTCS C TEOPETUUECKUMU;
2. llpaBunmpbHO  oTBewaeT  Ha | 3. Ilo pabGore chopMynrpoBaHbI IPABUIHHBIC BHIBOIBI,
BOIIPOCHI 110 METOJIMKE M3MepeHUH, | 4. JlaHbl OJHBIE OTBETHI HAa BOIIPOCHI 110 3amure JIP;
YCTaHOBKE u obpabotke | 5. IlpuBenens! pemieHus 3a1a4 (€CIM UMEIOTCS B TJAHHOM padoTe).
pe3yIbTaTOB.
TectupoBanue Nel JlomyckatoTcst Bce CTYI€HTBI 3a4TeHo:
50 % u GoJiee BEpHBIX OTBETOB.
TectupoBanue Ne2 JomyckaroTcst Bce CTYICHThI 3a4TeHo:

50 % u 60Jiee BEPHBIX OTBETOB.




dopma npoBeeHUA
IPOMEKYTOUHOM aTTeCTalluU

VYcenoBus nomycka

Kpurepun n HOpMbI OLICHKH

DK3aMmeH (TecT)

BrmmmosiHeHBI,  3aIMINEHBI U
ciaHbl Bce 3 mabopaTopHbIE
paboTHI, CIIaHBI 2
MIPOMEXKYTOYHBIX TECTA.

«OTIIMIHO Bepnbix orBeToB 80 - 100 %
«XOPOIIIOY Bepnbix otBeToB 60 - 79 %
«ynosinerBopure | Bepnbix orBeToB 40 - 59 %
JBHO»
«HeynosnetBopu | Bepubix orBetoB 0 - 39 %

TCJIBHO)




6. Boripocekl K 3Kk3aMeHy

Ne Bompocsr

/I

1. IlonsiTHE KJIaCTEPOB.

2. Knaccudukanus mo npupojie KJIacTepoB M HAHOOOBEKTOB.

3. OcoOEHHOCTH CBOMCTB M OBEJACHHS M30JUPOBAHHBIX KJIACTEPOB M HAHOCHUCTEM

4, MeTtaminuecKue KJIacTephl, UX CTPOCHHE, CBOMCTBA U CTPYKTYypa.

5. Kpucrannuyeckas pemerka 1 MarudeCKyue 9ucia.

6. ['comeTpuueckasi CTpYKTypa M pa3MepHbIe 3 (HEKTHI.

7. Cy1iecTBYIOIME MOJICNIN KJIACTEPOB, MX HEJIOCTATKH U IPEUMYIIECTBA

8. DU3NKO-XMMHYECKHE CBOMCTBA KPHUCTAIIIOB.

9. TepMoaMHaMUYECKUW aHAW3 TMOBEPXHOCTH KIAcTepa U HAHOOOBEKTOB, WX
B3aMMOCBSI3b, CTPYKTYpa U MOP(HOJIOTHS TOBEPXHOCTH HAHOOOHEKTOB.

10. [Iponecchl camoopranu3anuy B KjlacTepe U HaHOOOBEKTE, MEXaHU3M (hOPMHUPOBAHUS
W3 HUX HAHOCUCTEM

11. JleheKThI CTPYKTYpHI M (ha30BbIe IPEBPAILCHHS B HAHOOOBEKTAX

12. BimstHue Ha mporecc caMOOpraHU3aliK TEMIIEPATYPHBIX M CHJIOBBIX MOJICH

13. Oco0eHHOCTH 00pa30BaHus, POCTA IEHTArOHAJILHBIX HAHOOOBEKTOB

14. Mexanu3mbl  (QOPMHUPOBAHUS U3 TIEHTArOHANBHBIX KIJIACTEPOB HAHOOOBEKTOB U
KPHUCTAJIOB

15. CtpocHue NeHTAarOHaJIbHBIX HAHOOOBEKTOB

16. O06acTy MpUMEHEHHUSI HAHOOOBEKTOB M HAHOCHUCTEM

17. MexaHu3mbl GOPMUPOBAHHUS U3 HAHOOOBEKTOB TOTOBBIX MUKPOHU3ICIUI

18. MeTo1bl MCCIIeIOBAHMS KJIIACTEPOB M HAHOOOBEKTOB

19. MeTo 9NEKTPOOCaXACHWUS KaK OJMH W3 HECKOJbKMX METOJIOB IOJyYEHUs
HaHOOOBEKTOB M HAHOCHUCTEM

20. HanokoTtanu3atopsl.

21. OMIOUPUYECKUE METOIbI MOJISTUPOBAHKS HAHOOOBEKTOB.

22. [TonysMnupruYecKre METOIbI MOJETMPOBAHMSI HAHOOOBEKTOB.

23. HesMnupuyeckre MeTO bl MOJICITMPOBAHMSI HAHOOOBEKTOB.

24. [Tpubmmxenne bopra-Onmenreiimepa.

25. Meton Xaprpu-Poxa.

26. ATOMHBIC OpOUTAIIH.

27. Teopus QyHKIIMOHAIA JIOTHOCTH.

28. Teopusi BO3MYILICHUS.

29. MeToa BaJIeHTHBIX CXEM.

30. Metoa MOJIEKYISIPHBIX OpOUTAJICH.

31. [ToHsiTHEe HAHOOOBEKTOB.

32. IlonsiTe HAHOYACTHII.

33. IlonsATHE HAHOKPHUCTAJIIOB.

34. Knaccudukamus mo crmocodam moTydeHus KJIaCTEPOB M HAHOOOBEKTOB.

35. [Tporiecchl caMoopraHu3aIii ¥ caMocOOPKH B KJIacTepax M HAHOOOBEKTaX.

36. IlonsiTHE HAHOMATEPHAJIOB.

37. [ToHsiITHE HAHOCHUCTEM.

38. Knaccudukanms mo reoMeTpudecKiM MpU3HAKaM KJIacTepOB U HAHOOOBEKTOB.

39. [ToHsITHE HAHOU3ACTUH.

40. Oco0eHHOCTH pocTa TMpH KPHUCTAUIM3AMM M3 KJIACTEpOB HAHOOOBEKTOB U
HAHOCHCTEM, POJIb TEXHOJOTHYECKHUX (PAaKTOPOB.

41. DHEpPreTUYCCKU aHaIM3 MOBEPXHOCTH KJIACTepa M HAaHOOOBEKTOB, MX B3aMMOCBSI3b,




CTPYKTYpa U MOP(]OJIOTHs MOBEPXHOCTH HAHOOOBEKTOB.

42. MexaHn3Mbl 00pa30BaHUs KJIACTEPOB M (OPMUPOBAHUS HAHOOOBEKTOB M HAHOCHUCTEM.
43. [TeHTaroHaJbHBIC HAHOOOBEKTHL.

44. [TonysMIUpUYECKHUIA pacyeT XapaKTEPUCTUK MOJIEKYJISIPHBIX KJIACTEPOB.

45. CyIiecTBYIONMKE MOJICIIH KJIACTEPOB, UX KIIacCHU(BUKAITHSI.

46. Knactepubie Mmoaenu.

47. XapaKTepHUCTUKHU N30JIMPOBAHHBIX KJIACTEPOB M HAHOCHCTEM.

48. Merto razodasHoro CUHTE3a.

49, Ypasaenue Tomcona-I'n606ca.

50. Teopema Kynmanca.

7. DOHA OLEHOYHBIX CPEeICTB [IJs1 IPOBEACHUS INPOMEKYTOYHOMN
arrecralmmmu oﬁyqammnxcsl o AMCIOMIIJINHE
7.1. llacnopT oHIA O1LIEHOYHBIX CPEICTB
Kon
Ne Kontposmpyembie pa3aennl KOHTPOJIMPYeMOii HaunmeHnoBanme
n/n (TemMbl) TUCUMIIIIMHBI KOMIIeTeHIIUU (M1 OLICHOYHOI'0 CpeACTBAa
ee YaCcTH)
1 | Knaccudukamuss  K1acTepoB |
HAaHOOBEKTOB MO a3MEepHBIM
p P IIK-1, Tect
MpU3HaKaM, CHoco0aM MOJy4eHus
U TPUPOJIE.
2 | XapakTepUCTUKA HU30JUPOBAHHBIX Pa3zHoypoBHEBbIE 33124 U
KJIACTEPOB U HAHOCHUCTEM [TK-1, 3a7aHus
3 | IIK HyperChem. MK-1, [Tpoext
4 | Meroabl MoOJly4eHUs! KIJIACTEPOB M Kpyrasrit cton
HAHOCHUCTEM IIK-1, OIIK-10
5 | OcobeHHOCTH CTPOEHHE, CBOWMCTBA, Kpyrusiii cton
XapaKTEPUCTHUKH, a30BbIE
DAKTCED ¢ TTK-1, OTIK-10
MpeBpalieHsl B HAHOOOBEKTaxX
6 | OnTumu3zanus CTPYKTYpPBI [Ipoexr
KJIACTEPOB METOJIOM [1K-1, OIIK-10
MOJIEKYJIIPHOU MEXaAHUKH
7 | DHepreTuyeckas Pa3zHoypoBHEBbIE 337124 U
€J1€c000pa3HOCTh TMOSIBJIICHUS U 3a/laHus
1 P MK-1, OITK-10 8
CYLIECTBOBaHMUsSI  KJIacTepoB U
HaHOOOBEKTOB
8 | lomysmnupudeckuit pacuer [IpoekTt
CTPYKTYpPBbI MOJIEKYJIAPHBIX [TK-1, OIIK-10
KJIaCTepOB
9 | CymecTBytoume MOJIeNn Kpyrusiii cton
KJIACTEPOB, UX KJIaCCUPUKAIIHS ITK-1,




10

[TonysMnupuyeckuii pacuer
XapaKTEPUCTHUK MOJIEKYJISIPHBIX
KJIACTEPOB

IIpoexr
I1K-1, OIIK-10

11

Mexanu3msl o0pa3oBaHUs
KJIacTepoB U (HOPMHUPOBAHUS
HAaHOOOBEKTOB U HAHOCHUCTEM

Pa3zHoypoBHEBbIE 3a1a4U U
IIK-1, OIIK-10 3aJIaHus

12

OcoOenHoctu pocta npu
KPUCTAIUTM3AIMH W3  KJIAcTepOB
HAaHOOOBCKTOB W  HAHOCHUCTEM,
POJIb TEXHOJOTHYECKHX (PaKTOpOB

Kpyrusiii cron

I1IK-1, OIIK-10

7.2. TunoBble KOHTPOJIbHbIE 32/ITAHUSA WU UHbIE MATEPUAJIbI, HEOOXOTUMbIE
JJIS1 OLleHKH 3HAHM I, YMEeHH i, HABBIKOB M (WJIN) ONBITA J1eAITEJIbHOCTH,
XapaKTepu3YKIIMX 3Tanbl ()OPMUPOBAHUS KOMIICTEHIIMI B IIpoLecce
0CBOEeHHS 00Pa30BaTeIbHOI MPOrpaMMBbI

7.2.1. IIpoekTt

Tema:

MopenrpoBaHue KJIacTEPOB U HAHOOOBEKTOB

3agaum:
- OBnaieHne HaBbIKaMU MoieIMpoBaHus B ITK HyperChem

Crpykrypa:
- OnTUMHU3alKs CTPYKTYPBI KJIACTEPOB METOJIOM MOJIEKYJISIPHON MEXaHUKH;
- [lomyammniupruyeckuii pacueT CTPYKTYPbI MOJIEKYJISIPHBIX KJIACTEPOB;

- [lomysMniupruyeckuil pacyeT XapaKTEPUCTUK MOJICKYJISIPHBIX KJIACTEPOB

NuauBuayajbHble 3aJaHUSA:
- Terparap menu Cuy;
- Oktarap meau Cug;

- Jlekasapudeckuii kiactep cepedpa Agy;

- Ukocarapuueckuii kimacrep cepedpa Agis;

- Honexkasapudeckuii kinactep cepedpa Agyo;

- CepeOpsiHBIi yCceUeHBIH IeKadIpuiecKuil kiactep Agis;
- @ymepen Cy,
- Oymepen Coa,
-Oymiepen Cog,
- Metamnokap6orenpen TigCy, (cummerpus Ty).

Kpurepuu ouenku:
- OLIEHKA «3aYTE€HO» BBICTABIISIETCA CTYCHTY, €CHU .evnnrrreeenneanneeennnnnn. ;
1. ITomHOCTEIO 3amoiHeH O1ank oTdyeTa JIP;

2. DKCNIEpUMEHTAIbHBIC JAHHBIE COTJIACYIOTCS C TEOPETUUECKUMU;




3. [To paboTe chopMynrpOBaHbI IPABUIbHBIEC BHIBOBL;

4. JlaHbl MTOJIHBIE OTBETHI HA BOMPOCHI 110 3amute JIP;

5. [IpuBenens! penieHus 3a1a4 (€civ UMEIOTCS B JaHHOU padoTe).

- OIIEHKA «HE 3aYTEHO» MPU HE BHIMOJHEHUU JIIOOOTO U3 MATU KPUTEPUEB OLICHKU
"3auTeHo"

7.2.2. KoMIUIEKT THIIOBBIX PA3HOYPOBHEBBIX 32/1a4 ISl PAKTHYECKUX
3aHATHI

Tema Ne | « Kpumuueckue pazmepol MAIbIX YaCmuy»

3aoauu:

1.1. Merogom ucnapeHus U KOHACHCAIIMU B aTrMoc(epe MHEPTHOro rasa
MOJIy4eHbl CchEepUuecKue HAHOYACTHUIBI cepebpa, HMMeroniue auamerp 15 HM.
Onpenenure M0N0 IMOBEPXHOCTHOTO CJIOS OT o0mero oo0bema, TOJNIIHHY
MOBEPXHOCTHOTO CJIOSI MPUHSTH PAaBHOM YETBHIPEM aTOMHBIM MoOHociosM (¢ = 0.4
HM). OneHUTE MOTPENTHOCTh BBIUYMCICHUS MPHU UCIOJIB30BAHUU MPHUOIMIKEHHOTO
BBIPAKEHUS.

1.2.  Onpenenure mnpenenbHbIM pa3Mep, IPU KOTOPOM MaJlble YaCTHIIbI
30510Ta (& 5.51 3B) Bce ellie NPosSBISIOT METAJITMYECKUE CBONCTBA.

1.3. Tunporenuszaumsi sTuieHa mpu Temnepatype 520 K u paBieHun
BoJOopoga | aTM C UCHONb30BAaHMEM B KAUECTBE KaTajld3aToOpa ILUIATUHBI
(ep=7.69B, d = 0.4 ™M) ocaxnmennor Ha SiO, mmu Al,O; mmer ocoOGeHHO
WHTEHCHUBHO, KOTJa PAaCCTOSTHUE MEXKAY PHEPreTUUeCKUMU YPOBHSIMU CTaHOBUTCS
oonbiie 2 2B. OueHuTe pa3mMep YacTHUIl TUIATUHBI.

1.4. B peakuuu rugpupoBaHusi O€H30JIa C HCIOJIb30BAHUEM B KaueCTBE
KaTanu3aropa TMOJIYYEHHBIX pPa3joKEHUEM METaUI00OPTaHUYECKUX KOMIUIEKCOB
HAHOYACTHUIl HUKENS Ha oaNIoKKe S10, ¢ yMEHbIIIEHHEM pa3Mepa METaNIMYeCKUX
Y4acTHUI] HAOJIOJAETCsl YBEJIMYEHUE YJIEJIbHOW KaTaIUTUYECKOW aKTUBHOCTH, T.€.
AKTUBHOCTH OTHECEHHOM K OJHOM IIOBEPXHOCTHOMY aroMy Mertaima. [lpu
temriepatype 373 K u maBnenus 6enzona C¢Hg u Bomopoma H, cooTBeTcBeHHO
6700 u 46700 Ila pe3kuii pocT YAECIbHOM KaTAIUTHUYECKON aKTUBHOCTHU
HAHOYACTULl HUKeNsd B 3-4 pa3a NPOUCXOAHUT KOI/IA OTHOLUEHWE YHCia
MOBEPXHOCTHBIX aTOMOB K 00IlIEMY YUCITYy aToMOB Oyin3ko K 1. OueHure paszmepsl
TaKUX HAHOYACTHI] HUKEJISL.

1.5. Merogom razo(azHoro CUHTE3a MOJIy4YEeH MEIHBIN
HAHOKPUCTAUIMYECKUM ITOPOIIOK, INPUYEM CPEIHUM I'€OMETPUUYECKUM AUAMETP
yactul] 35 HM. Pacnpezenenue 4yactuil o pasMepam SIBISETCS JorapupMuyecKu
HOpMaJIbHBIM ¢ auctiepcueit 1.5. Onpenenure 1) HOPMUPOBOUHBIA KOIPPUIIUEHT
pacnpeneneHus; 2) HauOoyiee BEpOSTHBIM pa3Mep 4YacTu: 3) CpeaHuil pasmep
yacTull; 4) cpeaHEKBaIpaTUYHBIA pa3Mep YacTHIl; 5) I0JII0 YacTull pasmepoB 20-
40 uM; 6) mocTpoiite rpaduk pacupeneneHus B KoopauHarax d u Ind.

Tema Ne 2 « Temnepamypa niaeneHus Manblx 4acmuyy»



N

3aoauu:

2.1. Paccuwraiite o00Imee 4YHCIO aTOMOB HWKOCAdAPUUYECKOTO KIacTepa,
cozaeprkamero N aTOMHBIX CIO€B. PacueTsl npuBeauTe s NEPBBIX 5 CIOEB.
2.2. TloctpouTe KpUBYIO M3MEHEHUS TEMIIEPATYpPhl IUIABIEHUS OJIOBA OT

pa3mepa ISt CIIE IYIOIINX
e , H H
Py =7.18100%  p =69810'L 5, =058— o, =0.0622—
nmapamMeTpoB: M M M M
0 = 58.5 KK

T

melt

KT R 6 =32 HM, =505 K.

2.3. [Tloctpoitite rpaduku  3aBUCHUMOCTH  TEMIEpaTyp  IUIABJICHUS
HAHOYACTHUIl ATFOMUHUSA, MEIHN, HUKEIS U THTaHa OT WX oOpatHoro pamuyca. [1o
KOA(POUIUEHTY 0 ONpPEeNnuTe ISl KaXI0ro MeTamia, Kakas ¢popMya sl 3TOro
Haunbonee mpuemiieMa. Bce HeoOXoanMble mapamMeTphl MPUBEICHBI B TAOIHUILE.

Znelr , Q, Os, Ps* 1075, Os, P 1075, o 1010,

Meramn
Kk | Jxwmoms™ | Jlx-m? | Momb-M?® | Jlsx-M 2 | MOIb-M M

Al 934 10700 1.032 0.926 0.865 0.894 4.43

Cu 1358 13050 1.592 1.320 1.310 1.250 4.07

Ni 1728 17470 2.104 1.400 1.750 1.350 3.82

Ti 1943 14150 1.797 0910 1.500 0.868 5.80

2.4. Paznoxure B psaxg Teisnopa XAMUYECKUMHM TIOTEHUHAAT BHJA

2
w(p+Ap+2.T+AT)
r orpaHuyuBIINCh, TiepBbiMH (1, 2 wu 3) ManmbiMu

claraeéMbIMHU.
Tema Ne 3 «Ilapamemp pewiemKku Maavlx Yacmuy»

3aoauu:

3.1. Ilomaras, 4YTO YyMEHBUICHHE NapaMETPOB PEUIETKHM HAHOYACTHUIL
cepeOpa M 30J0Ta SIBJISIETCS CIIEACTBUEM HW30BITOUHOrO JaBieHus Jlamaca

2o re)

OIIPELICIINTE 3aBUCUMOCTD ¢ .
3.2. Ompenenuth, HCHONB3Yys ypaBHeHHUE Tomcona-I'nb0ca, naBieHue
HACBIIIIEHHOTO TIapa HaJI )KUJKOHN KarieH (30J10Ta U cepedpa) UMEIOIIeH pagnyc 7.
3.3.  OrtkioHeHUe rnapamerpa pELIEeTKH HAaHOKPHUCTAILUTNYECKOTO
ATIOMUHUS, OMNpENeNseTcss H30bITOUHBIM O0OBEMOM TpaHUIl 3€peH, CpeaHen



IIMPUHOW T'PaHUILl 3€PEH U CPEIHUM AUAMETPOM 3epeH. llocTpoiite 3aBUCUMOCTD
a
—=f(d)
a, .

3.4. OrmeHUTe TONIUHY TOHKOTO CJIOS BOJHM3U TPaHUIIBI 3€pHA, B KOTOPOM
MOKET HAOII0JIaThCsl PACIIMPEHUE KPUCTATUTMYECKON PEIIETKH.

Tema Ne 4 « Ypasnenue llIpéouneepay
3aoauu:

4.1. PaccMmoTpuTe CBOOOAHOE OJHOMEPHOE JBM)KCHHWE 4YaCTHIIBI, T.€.
YacTHUI[A HAXOJUTCA B TOJIE C MOCTOSHHBIM MOTEHIUAJIOM W €€ MOTEHIUabHas
DHEPrus paBHA HYIIIO.

4.2. PaccMoTpuTe IBMIKEHHUE YACTHIBI B SIME C OCCKOHEYHO BBICOKUMH
CTECHKAMH.

4.3. PaccmoTpuTe OJHOMEPHOE [ABUKEHHUE YACTUIBI MO OCH X TMOJ

BO3/CIICTBHEM YIPYroif BO3BpAIAfOUied CHabl 1 =—kX  rtne k — cuuosas
MOCTOSIHHAs.  Takas  cucTeMa  Ha3bIBACTCS  JIMHCHWHBIM ~ TapMOHUYECKUM
OCLAJUIATOPOM.

4.4. Omnpenenure ypOBHU DHEPTUM ISl YaCTHULbI, IBHXKYILIEWCS B IOJIE C
=2ox —ax
(v o = 2 f— 2
NOTEHUUAIBHOW SHEpPruen U(x)=A(e 2e),
4.5. Omnpenenure ypOBHU 3HEPIHM Ul YACTHUIBI, IBWXKYLIEHCSA B IIOJE C

U
Ux)=——5"
MOTEHIIMAJILHOW SHEPTUEN ch™ax

Tema Ne 5 «Pacuem monexyn»
3aoauu:

5.1.  Omnpenenute, KaKOH U3 MOTYIMIUPUIECKUX METOJIOB HanOOJIee TOUHO
OIICHMBAET JUIl YKa3aHHBIX MOJIEKYJ TOTEHIHMad HWOHM3anuu (/), IHEPruto
CPOJICTBA K AJIEKTPOHY (A), pABHOBECHOE MEXKATOMHOE PACCTOSHUE (7,) U SHEPTUIO
mucconmaruu (D). Pesynbrater ohopmute B Buae Tabnwil. 3amgady penIuTh s
CIEAYIONIUX BAPUAHTOB JIBYXaTOMHBIX MOJeKy: a) Hy; 0) Liy; B) Cy; 1) Ny 1) Oy;
e) Fa; k) Py; 3) Sy; 1) Cly.

MOJ'ICKYJ'Ia H2 L12 C2 N2 02 F2 P2 Sz C12
1, 5B 15.2 5.1 12.4 15.6 12.1 15.7 11.1 9.4 11.5
A, 2B - 0.45 3.27 - 0.45 3.08 0.59 1.67 2.38
Fes A 0.74 2.67 1.24 1.10 1.21 1.41 1.89 1.89 1.99
Dy, KKaJI/MOJIb 103 24 143 225 118 37 116 101 57

5.2. HUcnonszys Tteopemy Kymnmanca, paccuuraiite wMerogom AMI
NOTeHIIUA- Jibl MoHU3auu (/) IByXaTOMHBIX MOJeKyjd. CpaBHUTE TOIyYCHHbBIC




3HAYCHHS C SKCICPUMEHTAIBHBIMU JJAHHBIMHU U C pe3yJbTaTaMUi HEOMITUPUUISCKHUX
pacueToB B Oasuce 6-31G.

MOJICKYJIa C2 Nz 02 Fz Alz Slz Pz Sz Clz

1, B 12.4 15.6 12.1 15.7 6.21 8.0 11.1 9.4 11.5

5.3. B kakom ¢ymiepene (4, 6, 8, 20, 60, 80) nmomyropHast cBsa3p C-C
HauOonee npouyHasa? Pacuer sHepruu BBHINOJIHATH 0€3 ONTHMHU3ALUU T'€OMETPHH,
uc- mnosub3ys nomysmnupudeckuii meton CNDO. JlanHble 1O MOJEKyJaM
dymiepeHa npo4yuTaTh U3 UMeroImuXxcs ¢anaos *.hin.

5.4. Onpeaenure BEJIUYUHY JUMOJIBHOTO MOMEHTA MOJIEKYJI, CPAaBHUTE 110
Jy4YeHHbIE 3HAUYEHHUS C OKCIEPUMEHTAIbHBIMU JaHHbIMU. Kak u mnoudemy
U3MEHSIETCS] CBEPXY BHHU3 MO I'PYIIIE TOYHOCTh PACYETOB?

Mouiekyia NH; PH; AsH; H,O H,S H,Se

u, D 1.48 0.89 0.18 1.87 1.17 0.24

5.5. PaccuuraiiTe 4acTOoTy BaJCHTHBIX KoJieOaHMM B  4YacTHUIIaX,
CpaBHHUTE TIOJYUYCHHBbIC 3HAUYEHUSI C JIaHHBIMM OJKCIepuMeHTa. B kakoi
YacTHUIIE CBI3b HamOoJee mpodHas?

YacTuna 0," 0, 0, 0,> NO* NO NO- NO?~
v, cM ! 1865 1580 1097 766 2273 1880 1365 886
Yactuna HF HCl HBr HI F, Cl, Br, I,
v, cM ! 4139 2991 2649 2310 892 546 319 215

5.6. Paccumraiite  mMpuUHY ~ BHepretudyeckon — memn  (Eg,) B
MOJIMIMKIINYECKUX KOHJICHCUPOBAHHBIX apOMATUYECKUX MOJIEKYIaX, KOTOpBIE
umerotr caenyromuii coctaB: CoHg, CigHia, CosHiz, CaoHig, CssHis, CsaHog, CosHoa.
Pacuer »sHeprum BbITIONHANWTE 0€3 ONTUMM3ALUKU T€OMETPHUH, UCIONB3Ys METOJ

CNDO (mouemy?). [laHHble 1O MOJEKyJdaM CUMTAWTE M3 UMEIIUXCS (ailoB
* hin.

Tema Ne 6 «Bosmyujenue He 3asucawjue om epemeHu

3aoauu:

2)
6.1. OmpexenuTe MOMPaBKY BTOPOrO HIPHOIMKEHHS V7 K COOCTBEHHBIM

(GyHKIUAM.

6.2. OmnpenenuTe MNOMPABKY TPETHEro MPUOIMKEHUS K COOCTBEHHBIM
3HAYEHUSIM SHEPTUHU.

6.3. Omnpegenure YpPOBHM DSHEPrUM AHTAPMOHUYECKOTO JIMHEHHOIO

~2 2..2
~ mo-x
_P

= +ox’ +px*t
OCLHWJIIATOPA C TAMUJIBTOHUAHOM 2m .

6.4. Cdepuueckass mOTEHIMAIbHAsT 5Ma C OECKOHEYHO BBICOKUMH
CTEHKaMU mojiBepraercs Majoi nedopmanuu (6€3 u3MeHeHus: 00beMa), MpUHUMAas
¢dbopmMy c1ab0 BBITSHYTOIO UM CIUTFOCHYTOTO 3JUTUIICOU]IA BPAICHUS C TIOYOCSIMHU




a = b u c. Haiitu pacuierieHre ypoBHEH SHEPIHHM YacTUIIBI B sIME TMPU TaKOU
nedopMarum.

Tema Ne 7 «Cexynaproe ypasneHue. Bozmywenue 3asucsiujee om 8pemeHu

3aoauu:

7.1.  Omnpenenute MNONPAaBKA MEPBOro MNPUOIMKEHUS K COOCTBEHHOMY
3HAUYCHUIO U TpaBWIbHBIE (PYHKIMU HYJIEBOTO MPHUOIMKEHUS ISl ABYKPATHO
BBIPOKJICHHOTO YPOBHS.

7.2. BeiBegute ¢opMyiny Ui TOMPABOK TEPBOr0 NPUOIMKEHUS K
COOCTBEHHBIM (DYHKITHSIM.

7.3. BwBenure ¢opMyny s TMOMPaBOK BTOPOTO MPUONMKEHUS s
COOCTBEHHBIX 3HAYCHUM.

7.4. B HavanpHbIM MOMEHT BpeMeHM ! = ( cucTteMa HaxOoAMTCs B
cocrosiunn V¥ 1(0), OTHOCAIIEMCA K JIBYKPAaTHO BBIPOXKJICHHOMY YPOBHIO.
Onpenenure BEPOATHOCTh TOrO, UTO B JAJIbHEUIIMKA MOMEHT BPEMEHM ! CHCTEMA

(0)

GyneT HAXOIMThCS B JIPYrOM COCTOSHHH V2  TOMl e SHEpPruu; Iepexo

MPOUCXOJIUT IO/ BIUSHUEM MOCTOSIHHOTO BO3MYIIICHUS.
7.5. Omnpenenure MW3MEHEHHE N-TO W mM-TO PEIICHWH ypaBHEHUS

5 o —iot ~ ot
[IpenuHrepa npu HATMYUA NEPUOJIUYECKOTO BO3MYILIECHUS BUIA V=>Fe™ +Ge ,

2(0) _ pp(0) _
¢ wactoToit © Takoii, uto Lw — Ly =N(®+E)

— OIICPATOPLbI, HC 3aBUCAIINC OT BPpCMCHU.

, re € — manas emmunHa. I u G

Kpurepuu ouenkmn:

- OIICHKA «3a4YTEHO» CTABUTCSA 3a MPABUIILHOE U TIOJHOE PelICHUE 3a/1auH,
JIOITYCKAIOTCSl HEOOJIBIITNE TTOTPEITHOCTH B U3JI0KEHUHU U BBIYUCIICHUSX.

- OIICHKA «HE 3aYTCHO» CTAaBUTCS CTYJACHTY HE BBITIOJHUBIIIEMY TPeOOBaHUS K
OIleHKe "3auTeHo"

7.2.3. IlepeyeHb JUCKYCCHOHHBIX TeM ISl KPYIJIOI0 CTOJIA
(nucKyccuu, MoJIEMUKH, TUCIIYTA, 1e0aTOB)

1. MeToibl OJTyYeHHUsI KJIACTEPOB U HAHOYACTHI]
- 30J1b-TeJIb METOJI;

- CuHTe3 B MUIIeIUIaX U 0OpaTHBIX MUIIEIIaX;

- 30J1b METOS;

- 'mgporepmManbHbIN METO;

- CoNbBOTEPMUYECKUI METOL;

- HampaBieHHOE OKUCIIEHHUE;

- XUMHUYECKOE OCaXKICHHUE;

- dusnyeckoe ocakacHHE;

- DIEKTPOOCaAKACHUE;

- COHOXMMHYECKUI METO/I;



- MUKpPOBOIHOBBIN METON;

2. Meroasl UCCIEN0BAHMS KIACTEPOB U HAHOYACTHIL.
- [IpocBeunBaromas 371€KTPOHHASI MUKPOCKOIIHS;

- PacTpoBas 31eKTpOHHAs] MUKPOCKOIIHS;

- Perrrenorpadus;

- DnekTpoHorpadus;

- Heiirponorpadusi;

- Jlazepnas nqudpakuus;

- Heynpyroe paccesnue cBera;

- Y®/Bua cieKTpOCKOIHS;

- PamaHOBCKasi CHEKTPOCKOTIHS;

- ATOMHO-CHJIOBasi MUKPOCKOTIUS;

- TyHenbpHast MUKPOKOTHSL.

3. MonenupoBaHUU aTOMHBIX CHCTEM M IIPOILIECCOB

- MeTon kinaccuyeckux (AMIUPUUECKUX) MOTEHIUATIOB,;
- [Tonysmnupruueckuit TOAX0I;

- Hesmnuprueckuii moaxos (MOAEIMPOBAHUE U3 MEPBBIX MPUHIIUIIOB);
- Meron Monre-Kapio.

4. TTakeTsl 151 MOJIETUPOBAHUS HAHOOOBEKTOB

- HyperChem;

- Gaussian;

- GAMESS;

- StoBe;

- Knacrep.

KpuTtepun ouenku:

- OILICHKA «3a4YT€HO» BBICTABJISAETCS CTYIEHTY, €CIA OH NPHUHHUMAET aKTUBHOE
y4acTHE Ha CEMMHApe: BBICTYIIAET CO CBOEH TEMOW WJIM YYacTBYET B JUCKYCCUU
MUHHMYM 10 3 TeMaM

- OLIGHKA «HE 3a4TEHO» CTAaBUTCS CTYACHTY, HE BBINOJHUBIIEMY TpeOOBaHUS K
OLICHKE "3a4TeHO"

7.2.4. KOMILIEKT TeCTOBBIX 3aJaHUH

Tunoeoe mecmoeoe 3aoanue Nel

1. O6mas 1oJist IOBEPXHOCTEH pa3zenia B HAHOMaTEpUAIaX COCTABIISET:

) anp:1+

1
|
o




~
|
| —

Vn‘p. - L3

2. ©@puaeneBCKUe OCUWUISALMY MTEPEIAIOTCS PEIIETKE YePes:

3. Pa3zmepnsiii a3 pexT napameTpa perieTku HaHOYACTHUIIBI CBSI3aH C:

IEKTPOH-(HOHOHHOE B3aUMOJICHCTBUE;
(OTOH-IIEKTPOHHOE B3aMMO/ICHCTBHE;
AEKTPOH-(DOTOHHOE B3aUMO/ICHCTBHE;
ANIEKTPOH-3JIEKTPOHHOE B3aHMO/IEHCTBHE;

¢dboHOH-(DOTOHHOE B3aUMOCHCTBHE.

OIIMOKAMHU METOJUKH U3MEPEHHUS;
azicopOuuent npumecei;
TEMIIEPATYPOH IUIaBJIECHNS;
CTPYKTYPHBIMH IIPEBPALIEHUSAMU;

CTPYKTYPOH JTUCIOKAIHAM.

4. OcoOEHHOCTH MAarHUTHBIX CBOMCTB HAHOYACTUI] CBSI3aHbI C:

5. It 1ByMEpHOW CHCTEMBI THIA MAajbIX OCTPOBKOB Ha IOIJIONKKE

M3MEHEHUEM BUAAa (POHOHHOTO CIEKTPA;
JUCKPETHOCTBIO AIEKTPOHHBIX COCTOSIHUM;
U3MEHEHHUEM IpaHul] OHOHHOTO CIEKTPA;
JUCKPETHOCTHIO (DOHOHHBIX COCTOSHUM;

BCC IICPCUYHNCIICHHOC.

Tomcona-I'no0ca nmeer BUI:

4c
pP= pe ;

20
p(r)=—;

ypaBHEHUE



v 26
p(r)y=p.e ",

L
RT rpg

p(ry=p.e ;
vl

2c
pr)y=———.
v, =V, F

6. OCHOBHasg NpUYMHA HM3MEHEHUS TEPMOJMHAMUYECKUX  XapaKTEPUCTUK

HaHOKPUCTAJIJIOB ITO CPABHCHHIO C MACCHUBHBIMU MAaTCpHUaIaMU:

OO0JIBIIIOE YUCIIO TOBEPXHOCTHBIX aTOMOB;
U3MEHEHUE BUIa (POHOHHOTO CIEKTPA;
JTUCKPETHOCTH 3JIEKTPOHHBIX COCTOSTHUIM;
U3MEHEeHHE TpaHull (POHOHHOTO CIIEKTPAa;

BCC IICPCUUCIICHHOC.

7. B HaHOMaTtepHuanax 1o XMMHUYECKOMY COCTaBy MU paclpeaeieHuto ¢a3 MOKHO

BBIJICNIUTH CTPYKTYPHI THIIA:

KOJUIOUHBIE;
MaTpPUYHbIE MHOTO(a3HbIE;

CTaTHUCTUYECKHE MHOTOo¢a3Hble C HEWJACHTUYHBIMU TOBEPXHOCTSIMHU
paszzena;

onHoda3zHbIe;

CTaTUCTUYCCKHC MHOFO(l)aSHBIC C HACHTUYHBIMHU ITOBCPXHOCTAMM pa3aciia.

8. PasmepHsblii 3pexT TemMnepatypsl MIaBIEHUS MAJIBIX YaCTHIl IPU YMECHBIIICHUH

HX pasMcpa B O6HICM BHAC OIIMCHIBACTCS BBIPAKCHUCM:

T.()=T, [1—3];
4

T.(=T, (ng;

Iﬂ

()=

T,,,<r>=T,I,(1+%j;
r



N G
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9. ®puneneBckrue OCIWLISAINANA TIOTHOCTA BBIPOXKICHHOTO JJICKTPOHHOTO Ta3a
BBI3LIBAIOTCS

*  U30BITOYHBIM 00BEMOM;

*  J00bIMH  JeeKTaMHu, HapyIIaloMUMH TPAHCISIUOHHYI0 CHUMMETPUIO

KpUCTAIIA;
*  JKCHUTOHAMU;
* HEpaBHABECHBIMH BaKaHCHSIMU;

" JaBJICHUCM Jlamnaca.

10.  Xapakrepnslii pasmep netinu @panka-Puna:

Gb*
]ch =
T

Kp

L, _Gb
” ZTHH ’

aGh
) l(I)P = >
H

,‘3

b

/(I)P = ’
Kp

c =

Kp
11. Pa3Mep CTPYKTYpHBIX COCTaBIISIOIIMX HAHOMATEPUAIOB OIpPEAEISAIOT
AIEKTPOHHO-MUKPOCKOITMIECKUMHU METOJAMH C TTOMOIIBIO:

*  CBETJIONOJbHBIX U300PAKEHUN;

*  TEeMHOIOJBHBIX N300paKEHUI;

*  PEHTI€HO-CIIEKTPaIbHOIO MUKPOAHAIN3A;

*  IWJIaTOMETPa;

*  U300paKEHUU MPSMOTO pa3pelIeHHUs.

12.  JlaBnenue Jlamnaca onpegensiercs popmynoi:



- p= :
"
26"
- p= :
¥
2c
- p= :
»
4o
© p=—;
»
26
- p==.

l/'

13.  Jlomst cOOCTBEHHO MEXK3EPECHHBIX TpaHUI] pasliejla B HaHOMaTepuansax

COCTAaBJILACT.
1
" VW :1+[L[;S}-’
S
e T
C V.= 3S(LL: 9
3
' V\l’:]‘_[L_AS} ;
e 7
) V.\I.C. = 37[ ‘S'(ig_ ‘S')Z :

14.  Dueprus, okasplBarolllasg pa3ynopsI0YMBAIONIEE JEHCTBUE HA MAarHUTHbBIC

MOMEHTHI (peppOMArHUTHON YaCTUIIbI, PABHA!

] Ago:m(’Vz;
2
7-2

©Aegm
2mo,
A 2

. As():—p;
2m,

- Ag, =TAw,;



15.

16.

17.

Ae, =hv .

0
[Tpu HoOrIoUIEHNN CBETa TOHKO3EPHUCTHIMH INICHKAMHU METAJIIOB:
IIPOMCXOJIUT ITOJTHOE TOTJIOMICHHUE;

IIPOUCXOJIUT CUIIBHBIN HarpeB IMJICHOK;

BUIMMasl 4aCTh CIIEKTPa MOJHOCTHIO MOTJIOIMIACTCS;

nH(ppakpacHas 4acTh CIIEKTPa MOJHOCTHIO MOTIIONIACTCS;

B BUJUMOMW YaCTH CIIEKTPa MOSBIISIOTCS MTUKH MOTJIOMICHUS, OTCYTCTBYIOIIHE
Yy MacCCHUBHBIX METAJIJIOB.

B Hanomarepuaiax mo ¢popMe MOKHO BBIJICIUTH CTPYKTYPbI THIIA:
oxHo(da3Has;

ITACTHHYATAS,

MaTpUYHAss MHOTO(a3Has;

cTojiouarasi;

coziepkariasi paBHOOCHBIC BKITFOUCHHUSI.

[Ipy kakux pasmepax THUNHYHBIA  (QEpPpOMATHETHK TEpeUneT B

cylneprapaMarHUTHOE COCTOSIHUE:

18.

0K0JI0 1 MKM;
MmeHee 1-10 HM;
oosee 100 HM;
okoJiio 100 HwMm;
oonee 1-10 Hm.

[Ipu moaenupoBaHUHM CTPYKTYphl MaJOAaTOMHBIX KJIACTEPOB HEOOXOAMMO

YUYUTHBIBAThb:

KJIaCTEPhI TOJKHBI UMETh H30BITOUHYIO SHEPTHIO;

KJIACTEPHI JOJIKHBI OBITh SHEPTETUICCKH YCTONIUBEI;

KJIACTEPHI JOJIKHBI UMETh IUIOTHYIO YIIaKOBKY;

KJIACTEPHI IOJDKHBI OBITh TIOCTPOCHBI U3 MPOCTEUITUX CTAOMIIBHBIX ATOMHBIX
KOH(pUTYypaluii;

KIIaCTCPbI JOJIKHBI COCTOATH U3 YCTHOI'O YHUCJIda aTOMOB.



19.

IIpy kakoM Temieparype TUIIAYHBIN

cyneprapamMarHiTHOE COCTOSIHUE:

20.

1. Kakoii wu3

T, =1273°C';
T/,=7KV ;
fln 2
T()
2m,
T, =1000K ;
r,="2
"k

dbeppoMarHeTuK ImepeueT

TennoeMKOCTh MaJION YaCTHUIIBI OTIpeaeIsieTCsl (QOPMYIIOM:

C, =3R;

L " e (,7)

(.= | ——=g(®)dw;

: mj 8@

€= | g@)do;
T H0p7 x'e?

Cp=9R| — | [ ————dx;
0, (e =1)

, 1

C =—R.

Tunoeoe mecmoesoe 3aoarue No2

NNEPCUYNCICHHBIX  OIICPAaTOPOB,

JNEUCTBYIOIIUX B

B

JIUHEWTHOM

MIPOCTPAHCTBE KOMILIEKCHBIX (DYHKITUN OJTHOW TIEPEMEHHOM, SIBIISICTCS IMHCHHBIM ?

KOMINICKCHOT'O COIIPSAXKCHUA,
BBIYHMCIICHHA I[GﬁCTBPITQJII;HOﬁ qacCTHu,
BO3BCACHU:A B KBaApaT 110 MOAYJIIO,

HUKaKOU M3 MEPCUNCIICHHBIX.



A

2. Jlna mro00oro »SpMUTOBOro oreparopa A, JACHCTBYIOIIETO B HEKOTOPOM

JMHEHHOM TPOCTPAHCTBE, MOKHO BBIOpaTh TakoW 0a3uc, B KOTOPOM MaTpulia

A

onepaTtopa A SBISETCS:
*  CAUHUYHOM;
*  HYJEBOWU;
*  AHTUCHUMMETPUYHOM;
*  JTMaroHaJbHOM.
3. CoOCTBEHHBIE 3HAUEHUS JTI000T0 SPMUTOBOTO OTEpaTopa
*  TIOJIOKUTEIIbHBI,
*  OTpUIATEIbHBI;
*  BEILIECTBEHHBI;
*  YHCTO MHUMBI.

4. Kakas U3 4eThIpeX MaTpHUIl SABJISIETCS MAaTPUIIEH S3pMUTOBOTO orniepaTopa’?

3 4
5. Uemy paBeH orepaTtop AB )

.i. A .i.
B';

>

LB

Wg D;_: N
|
bd_ >



6. B HekoTOpOM JMHEHHOM MPOCTPAHCTBE BBHIOPAH OPTOHOPMHUPOBAHHBIN 0a3uC

{f.,}. Kakoil QopMmynoil onpenenstorcss MaTpUYHBIE 3JIEMEHTBl  MAaTpHIIbI

A

HEKOTOPOTO JUHENHOTro orepaTopa A, JEHCTBYIOLIETO B 3TOM MPOCTPAHCTBE?

o, = (A
©a, =LA
o, = (/af};f;,);
© a4y =)

7. CucremMa HAaXOJUTCS B COCTOSHMM C HOPMHPOBAHHOW BOJIHOBOW (hyHKIMEH

WY(x,t). Paznoxenue »5TO (QYHKIIMU TIO HOPMHUPOBAHHBIM COOCTBEHHBIM

A

¢yHkuusaM  f (x) omneparopa (¢usndeckod BenuuumHel A, oOnajgaroIero

IUCKPETHBIM  CIEKTPOM  COOCTBEHHBIX  3HAY€HMH  «,, HMEET  BHI:
‘I’(x,t):Z('”(t)f,}(x). [TycTs Kaxk1noMy COOCTBEHHOMY 3HAYEHHIO «/, OTBEYAET

CIMHCTBEHHAs COOCTBEHHAs pyHKuus f (x). YeMy paBHa BEpOATHOCTB TOTO, YTO B

MOMEHT BPEMEHH  BeIN4NHA A UMEeT 3HaUCHHe, paBHOE «, ?
- G0
|G
¢
- Re(C (1)).

5

2 .
)

8. KBaHTOBasi cucreMa OMUCHIBACTCS HOPMHUPOBAHHOW BOJIHOBOW (YHKITUEH
Y(x,t). ®uznueckoi BenuunHe 4 oTBeyaeT onepatop A. Ilo xakoi hopmyine u3

HUKECHenyomux (HopMysl MOXKHO BBIUHUCIUTH CpPEIHEE 3HAUYECHHUE PEe3yJbTaTOB

MHOI'UX I/IBMCPCHI/Iﬁ BEJIMYHHBI A Hanj aHcaMOJIEM TaKMX KBAHTOBBIX CHCTEM?

. .\|/ *(X,f)zzf\v (x,0)dx

- ./AIN/ (x,l)‘2 dx;

. .N/ (x,t)’: Adyx;



A )
. Aﬂ\p (x,l)| dx.
9. ®dusnueckas BenMuuyrnHa 4 WUMEET B COCTOSIHUU C BOJHOBOM ¢yHkmuenn WV (x,7)

OIIPEJICIICHHOE 3HAaYECHHE, €CIIU
* ¥ He 3aBHCHUT OT BPEMEHU;

- W(x,/) coBmamaer ¢ OAHOW W3 COOCTBEHHBIX (PYHKIMH omeparopa 3TOH

(bU3UYECKON BEIMUUHBIL;
- W(x,r) sBmsgerca coOcTBeHHOW (yHKUMeH omeparopa [‘amunpToHA
CUCTEMBI;
* ¥ He 3aBHUCHUT OT KOOpPJIMHAT.
10.  leiicTBue omneparopa NPOEKLUUHN UMITyJIbCa P Ha MPOU3BOJIbHYIO (DYHKIIHIO

Y(x) B KOOPAMHATHOM IPEACTABICHUH OINPEACIIAECTCS COOTHOLIECHUEM:

- pY=p Y
I*¥
N :
P, dx’
dV¥
- PV =—ih—;
P, dx
. pw=intt
. .

11. Yactuma HaXxOJUTCS B COCTOSIHUM C HOPMHUPOBAHHOW BOJHOBOHM (pyHKIMEH

Vv (x). Kakoit dopmymnoit ompenensercs CpeiHsisi KOOpAWHATA YaCTUIIBI B 3TOM

COCTOSSHUU?

. Y::xhl(x))dx;
. f::xp(x)]:dx;

X = : N/ (x))tlx;

- X = .NI (x)‘za’x.

12.  Omnepatop KOOpAUHATHI X B UMITYJIbCHOM MPEACTABICHUH — ITO:



A
o
N ’

b,

- —ih

*  OIEpaTOp YMHOXKEHUS HA KOOPJAWHATY X;

*  OIEepaTOp YMHOKEHUS Ha UMITYJIBC D

. il
op,

13.  Yacruna naxomutcs BO BHemHeM mnode U/(7,7). Kakoil u3 mpuBeIEHHBIX

dbopmy onpeaensercs onepatop ["amuibrona yactuisl H ?

ﬁ:—ﬂv;
m
2
2m
H=U(1);
2
BT pAvu@).
2m

14.  Jana BosHOBasi (GyHKIHUS HEKOTOPOTO COCTOSIHUS YACTHUIIBI B UMITYJILCHOM

npencrasienun C'(p,t). [lo xakol W3 HIKENEPEYUCICHHBIX (OPMYT MOKHO

HAWTH BOJIHOBYIO (DYHKIIMIO 3TOTO COCTOSIHUS B KOOPJAMHATHOM NPEICTABICHUU
Y(x,t)?
- W(x,t)=C(x,1);

. .y
- Y(x,0)= C(x,t)e "dp;

|
N2nh*

. Tl
. \P(X,l‘)=# C(x,0)e "dp;

N2mh Y

C W(n) = .('(x,t)sin%dp .

N2mh”

15. Teopust BO3MYIIEHUIN O3BOJISIET BHIYUCIINUTD:

" omreparop BO3MYIICHHA, CCIM HM3BCCTHO KIACCHYCCKOC BBIPAKCHUC I
BO3MYIIAOOICTO CUCTCMY IIOTCHIHAJIA,

* TIOIIPAaBKH K SHCPIuAM CTALIMOHAPHBIX COCTOSIHUH HCIIPCPBIBHOI'O CIICKTPA,



*  IIOMpPaBKHU K SHEPTHUSAM CTAIlMOHAPHBIX COCTOSIHUM TUCKPETHOTO CIIEKTPA;
*  TIOTMPABKU K BOJHOBBIM (DYHKIIMSIM CTAIIHOHAPHBIX COCTOSIHUM TUCKPETHOTO
CIIEKTpA.
16. Ha yacTtuiy c 3apsoM e HaKIaAbIBA€TCA OJHOPOJHOE IEKTPUUECKOE T0JIE

C HaIIPsAKECHHOCTBIO E, HaIIpaBJICHHOC BJOJIb OCH Z. KakuMm sBisercs oricparTop

BO3MYILICHUS ?
.V =—cEr sing ;
«  V =—cErsin$ ;
« V=—cEr cosQ ;
+ V =—eErcos9.

17. VYpoBHU >HEPrHMM &, HEKOTOPOH KBAaHTOBOW CHUCTEMBI HE BBIpOKIeHBL. Ha
CHCTEMY HAKJIAJBIBAECTCA BO3MYIIEHHUE J ', MaTpUUYHBIE 3JIEMEHTHI OIlEpaTopa
KOTOPOT'O C HEBO3MYILICHHBIMH COOCTBEHHBIMU (pyHKLUsAMU V, u3BecTHbl. Kakoi

dbopmysioli  ompejenseTcs IONpaBKa IEPBOr0 TMOpsAKA K JIHEPTUM  i-TO

CTallMOHAPHOT'O COCTOSHUS?

. o) _
AEI - V;J+1+Vvl—ll ’
. M _
AED =3 Vs
/‘,
© AED =V

o) o)

18. Kakas u3z nByx dopmyin AEI.”’ — Z ’Vﬂ WK AE,.‘Z) _ Z ‘V,/ e

k(k=)€; & (k=) & — €,

MONPAaBKHU K SHEPTUU i-I'O CTALIMOHAPHOTO COCTOSIHUS ITPaBUJIbHA?
" Iepsas;
*  BTOpAs;
*  00e, MOCKOJIbKY MPUBOJAT K OJIMHAKOBOMY PE3YyJIbTaTy;

* 3aBHCHT OT H6B03Mym€HHOﬁ CHUCTCMBEI.



A

19. Ha HekoTOpyI0 KBaHTOBYIO CHCTEMY HAaKJIAJbIBAIOT Majio€ BO3MYILEHHUE }
MpUYEM M3BECTHO, YTO JMAroHaJbHbIA MAaTPUUYHBIA DJIEMEHT oOIlepaTopa
BO3MYIIIEHUS C HEBO3MYIICHHBIMU (DYHKIUSIMU OCHOBHOTO COCTOSIHUSI pPaBEH
HYJIFO. YBEIMYUTCS WA YMEHBIIUTCA MPU 3TOM SHEPIUS OCHOBHOI'O COCTOSIHHS
CUCTEMBI?

*  YBEJMYUTCS;

*  YMCEHBIIUTCS;

*  HE U3MCHHTCH;

*  MaJo uHMOpPMaIUH JIJIs OTBETA.

20. Ha opHOMEpHYIO KBaHTOBYIO CHUCTEMY, COOCTBEHHBIE 3HAY€HUS €&, H

coOcTBeHHbIe (yHKIMM ¢,(x) onepatopa ['aMHIbTOHAa KOTOPOM W3BECTHBI,

HakJaJpIBaloT Bo3MyuieHue V' (x). Kakoit ¢popmynoi onpenensitorcs MaTpU4HbIE

AJIEMEHTHI ONIEpaTOpa BO3MYILEHUS?

(X)W, (x)dx
, o @V, (e

ik

b

81'_8/\'
V=0 (0P, (x)dx;
© V=0, (X (x);

- P, ()9, (x)
81’ _8/\'

Kpurtepum ouenku:

- OIIEHKA «3a4TeHOo» BbIcTaBiseTcs npu 50 % u Oosee BEpHBIX OTBETOB.

- OLEHKa «HE 3a4TE€HO» BbICTABIsAETCA NpU Hamnuuu meHee 50 % BEpHBIX
OTBETOB.

8. O0pa3oBaresibHbIe TEXHOJOTHH M METOAUYECKHE YKA3AHHUS 10 OCBOCHHIO
AMCIHUILIMHBI (Y4e0HOT0 Kypca)

[Ipu oOy4yeHMM CTYIEHTOB HCIOIB3YIOTCA CIEAYyIoNe oO0pa3oBaTeIbHbIC
TE€XHOJIOTUU:

TexHonorus pa3BUTHS KPUTUUECKOTO MBIIIJICHUS — OpraHU3aIus y4eOHOTo
mpoiecca, MpPU KOTOPOM CTYJIEHTbl MPOBEPSIOT, AHAIM3UPYIOT, pa3BUBAIOT,
MPUMEHSIOT TIOTYYCHHYIO0 HH(POPMAIIHIO C IETBI0 Pa3BUTHS KOTHUTHUBHBIX YMEHUN
Y HaBBIKOB



NudopmanmoHHbie TEXHOIOTUH — CHEIHAIbHBIE CIIOCOOBI, TPOrPpaMMHBIE U
TEXHUYECKHUE CPENICTBA ISl pabOThI ¢ HHMOpMaIeit

Texnonoruss mpobieMHOro OOydeHHMsT — OpraHu3anus aKTUBHOM,
CaMOCTOSATEIILHON  JIEATEIbHOCTH CTYJACHTOB 10 PAa3pelICHUI0 CHUTYaIluH,
TPeOYIOMUX TBOPUYECKOTO OBIAJCHUS 3HAHUSIMU, YMCHHUSIMHU, HABBIKAMH, PAa3BUTHE
MBICTUTENBHBIX CTIOCOOHOCTEN

NHTepakTUBHBIC TEXHOJOTHHU — CIIOCOOBI aKTHUBU3AIMH JEATEIHLHOCTH
CyOBEKTOB B TpOIleCCe B3aUMOJICHCTBUSA B TPYIIAX, COPCBHOBAHUS MEXIY
TPYIIIaMH.

8.1. MeTtoguyeckne yKa3aHHs 0 MOATOTOBKE K Ay IMTOPHBIM 3aHATHAM

AynutopHas Gopma M3y4eHMs AMCLUIUIMHBI MPEANOIaraeT JEKIUOHHbBIE U
IPaKTHYECKUE 3aHATHUSA, a TAKKe J1a00PaTOPHBIN MPAKTUKYM.

JIekiMOHHBIE 3aHATUA MPOBOAATCA B COOTBETCTBUM C YTBEPKIACHHOU
paboueii mporpaMMoOl TUCHUILIMHBL. B mporiecce o0yueHus MCHOJB3YIOTCS Kak
TPaJULIMOHHBIE TIPUEMBI NPENIOJABAHUA, TAK U WHHOBALIMOHHBIEC I1€1arOrM4eCKue
TEXHOJIOTUH.

[Tocemenne TEKMOHHBIX 3aHATHA U MOCIEAYIONIEE YCBOCHNUE MOJTYyYEHHBIX
B XOJI€ JIEKIIMH 3HAHUU ABIISIETCS] 00A3aTENbHBIM YCIOBUEM YCIEIIHON MOATOTOBKU
K IPAKTUYECKUM U JJA0OPATOPHBIM 3aHSTHUSIM.

[IpakTUueckue 3aHATUS IPEACTABISIIOT COOOM BUJ yU€OHBIX 3aHATHH, B XO€
KOTOPBIX CTYJEHTBI, 3aKPEIUISIOT Ha IPAKTHUKE IIOJYYEHHBIE TEOPETHUECKUE
3HaHus. Tak e mpeanosaraercs MpoBEIEHUE MPOBEPOYHOM paboThl B (opme
TECTA.

JIabopaTopHBI MPAKTUKYM 3aKJIIOYAETCs B 3HAKOMCTBE C COBPEMEHHBIMU
METOJUKaMU MOJIEJIUPOBAHUS HAHOPa3MEPHBIX OOBEKTOB HEIMIUPUUYECKUMU,
IIOJIyDMIIMPUYECKUMU METOJAAMU U METOJAMHU MOJIEKYJIIPHON JUHAMUKH.

8.2. MeToguyeckne yKa3aHMs K CAMOCTOSITeIbHOM padoTe

CamocrosiTenbHass paboTa MPOBOAUTCS B COOTBETCTBUU C YTBEPKIACHHOU
paboyeil mporpamMMoil JUCHUIUIMHBI C YYE€TOM BPEMEHH, MPETyCMOTPEHHOIO Ha
CaMOCTOSITENIBHOE U3YUYEHHE.

CamocrosTenbHass paboTa BKiIO4aeT B ceds paboTy ¢ yuyeOHUKaMH,
y4€OHBIMU TTOCOOUSIMU, UHTEPHET-PECYPCAMU U T. 1.

Konkpetnass ¢opma caMoCTOATENbHONH padOThl BBHIOMPAETCS CTYIAECHTOM
CaMOCTOSTENIbHO C YYETOM MHAUBHUAYaJIbHBIX OCOOEHHOCTEH U 11eJiel MO3HAHMUS.

8.3. ®opmMbI KOHTPOJISI 3HAHUI

KoHTposib 3HaHMK CTYJEHTOB IO M3YYEHHOW IUCIUILUIMHE IPEANOoJaract
IIPOBEJICHUE TEKYLIEr0, IPOMEKYTOYHOTO U UTOTOBOTO KOHTPOJISL.

Texymmuii KOHTPOJIb OCYIIECTBISIETCS B (OpME BBHIOOPOUYHON TMPOBEPKH
KOHCIIEKTa JIEKIHUM, KOHTPOJISI 3a CaMOCTOATENIbHOM pabOTON CTYJIEHTOB Ha
MIPAKTHUKE.

BaxHoe 3HaueHUE B MpOLECCE OCYIIECTBICHUS TEKYIIETO KOHTPOJISI UMEET
paboTa mpenoaaBaTeis co CTyIeHTaMu B (popMe KOHCYJIbTUPOBAHUS.



[IpoMexxyTOUHBI KOHTPOJb OCYIIECTBIsAeTCS B (¢GopMe TecTta Ha
IIPAKTUYECKOM 3aHSATHE.

HToroBbIii KOHTPOJIb TIPOBOJUTCS HA 3K3aMeHe B ¢GopMme TecTa. DK3aMEH
MPOBOJUTCS JJISI KOHTPOJS 3HAHWM, TMOJYYEHHBIX B TMPOLECCE HU3YyUYECHUS
JTUCUUIUIUHBI B TIOJTHOM 00bEME.

[Ipn moAroToBKe K SK3aMEHYy LEIECOO0Pa3HO O3HAKOMHTHCS C NEPEUYHEM
BOIIPOCOB, B CJlydya€ BO3HUKHOBEHHUS CIHOPHBIX MOMEHTOB OOCYIUTh HX C
IIPENOAABATEIIEM.

[TonroroBka k sK3amMeHy JOJKHA MPOBOAUTHCS CUCTEMATUYECKH, B TCUCHUE
BCero yueOHoro rozga. B mpoiiecce moJAroToBKM Clie1yeT UCIOJIb30BaTh MaTepUaIIbl
JIEKIIMOHHOTO Kypca, CIIPAaBOYHYI0, YUEOHYIO TUTEPATypy U MOHOTpaduu.



9. VYueOHO-MeTOAM4Yeckoe W  HHPOpMANMOHHOEe  olecmeveHHe
AUCUMILTHHBI (Y4e0HOr0 Kypca)
9.1. O6s13aTeIbHAA IUTEPATYpa
Ne bubnuorpaduueckoe onucanue Tun (yueOHUK, KomnuectBo
n/m yaeOHoe mocobue, |B OUOIHOTEKE
y4eOHO-
METOAMYECKOE
rnocodue, MpaKkTUKYM,
ap.)
1. | Mummna, E. JI. Meroasl mnonydyeHHs U
HCCIICZIOBAaHUSI HAHOMATEPHUAJIOB U HAHOCTPYKTYP.
JlaGopaTopHbIit MPaKTUKYM o
HAHOTEXHOJIOTHAM : yyeOHoe mocolue : yueOHoe
nocobue / E. JI. Mummuna, H. D. Illepctiok, A. A.
EBnokumos ; mox penakiueit A. C. Curoa. — 6-¢ y4ueOHOoe mocodue ObC "Jlanp"
m3a. — Mocksa : JlabopaTopus 3Hanui, 2021. —
187 c. — ISBN 978-5-93208-545-5. — Tekcr :
NeKTpoHHBIH  //  JlaHp  :  DIIEKTPOHHO-
OoubnamoreyHast cucrema. — URL:
https://e.lanbook.com/book/166740
2. | KOcynoB, A. P. Marepuanbl u  METOJbI
HaHOTEXHOJIOTHMA : ydeOHoe mocobue / A. P.
KOcynos, . B. KongpateeB. — VYda : BITIY
nmern M. Axmymiel, 2020. — 99 ¢. — ISBN 978- y4yeOHOe mocodune 9bC "Jlanp"
5-907176-81-2. — Tekcrt : 31neKTpoHHBIH // JIaHb :
3JIEKTPOHHO-OMOMmMoTeyHass cucrema. — URL:
https://e.lanbook.com/book/170438
3. | CmupuoB, B. WN. ®usuueckue  OCHOBBI
HAaHOTEXHOJIOTUM M HaHOMaTepHaibl : ydeOHOe
nocobue / B. W. CmupHOB. — VYIBSIHOBCK :
yalI'Ty, 2017. — 240 c. — ISBN 978-5-9795- yueOHOoe mocooue ObC "Jlanp"
1731-5.— Tekct: »nexkrtpoHHslii// JlaHb
JNIEKTPOHHO-OnOmoreynas cucrema. — URL:

https://e.lanbook.com/book/165058




9.2. JlomoJiHUTEJbHASI JINTEPATYpPa W ydyeOHbIe MaTepuaiabl (ayauo-,
BHM1€0TI0CO0MSI M JIP.)

e (dona HayuHou 6ubnmorexku TI'Y:

/1

bubnuorpaduyeckoe onucanue

Tun (yueOHUK,
y4yeOHOe rmocodue,
y4eOHO-
METOAMYECKOE
nocodue, MPakTHKYM,
ayauo-,
BHJIEONIOCOOUS M JIp.)

KomnuectBo
B
ouobIHnoTEKE

Komnounnas xumus : pacyetHsie 3ananus / TT'Y ;
WH-T XUMMM M WHXEHEPHOH O5KOJOTMH ; Kad.
"Xumuga" ; [coct. I"'M. Ocranenko]. - TI'Y. -
ToaesarTu : TT'Y, 2010. - 39 ¢c. : mi. - 11-08

PACUYCTHLIC 3adaHUs

93

Bonkos I'. M. O0beMHBIE HAHOMATEPHAITHI : y4eO.
noco6ue / I'. M. Bonkos. - I'pup YMO. - M. :
Knopyc, 2011. - 168 c. : wi1. - bubnuorp.: ¢. 159. -
[pun.: c. 160-164. - I'moccapmii: c. 165-168. -
ISBN 978-5-406-00866-9: 198-00

yueOHoe rocobue

18

Hepomun B. K. KganrtoBas ¢u3suka wu
HAHOTEXHOJIOTUU  [DJIEKTPOHHBIN  pecypc]
[Monorpadwms] / B. K. Heponun. - 2-e usn., ucnp.
u nom. - Mocksa : TexHocdepa, 2013. - 128 c. -
ISBN 978-5-94836-361-5.

MoOHoTrpadus

9BC
"[PRbooks"

Ceprees  H. A. ®usznka  HAHOCUCTEM
[DnexTponHsbIil pecype] : [Monorpadus] / H. A.
Ceprees, /1. C. PsOymkun. - Mocksa : Jloroc,
2016. - 190 c. - ISBN 978-5-98704-833-7.

MoHorpadus

9BC
"TPRbooks"

3071b-renb TEXHOJIOT s MUKpO- u
HAaHOKOMITO3UTOB [ DNIEKTPOHHBIN pecypc] : yueo.
nocobue / B. A. MouruaukoB [u ap.] ; moxa pex. O.
A. Iunosoil. - Caukr-IlerepOypr : Jlans, 2013. -
293 c. : mi. - (YuebHuku ans By30B. CriennanbHast
auteparypa). - ISBN 978-5-8114-1417-8.

y4eOHHK

9BC "Jlanp"

OpnoBa M. H. Hanosnekrponuka [DIeKTpOHHBIH
pecypc] : kypc nekuuit / M. H. Opnosa, 1. B.
Bop3eix. - Mocksa : MUCuC, 2013. - 50 c. - ISBN
978-5-87623-725-5.

KypC JEKIuH

ObC "Jlanp"

HanoctpykTypsl B mnoimmepax [DJIEKTpOHHBIN
pecypc] : yueb. mocobue / coct. I'. H. denotos, A.
®. I'opnosa. - Mocksa : MI'TTY, 2013. - 98 c.

yueOHoe mocodue

9BC
"IPRbooks"

IMTornosckuit K. I'.  HanorexHomormu u
MHUKPOMEXaHUKa [DJIEeKTpOHHBIN pecypc]| : yueO.
nocooue Y. 6. bazoBble TEXHOJIOTUYECKUE
nporeccel MukpocucteMHoit Ttexuukum / K. T.
[Totnosckuii, E. A. Ckopoxonos, C. A. Ko3yOHsKk.
- MockBa : U3g-so MI'TY um. H.D. baymana,
2013.-66c. : uin.

y4yeOHOe mocodune

ObC "Jlanp"




No bubnuorpaduueckoe onucanue Tun (yueOHUK, KonuuectBo

/11 y4yeOHOe rmocodue, B
y4eOHo- o6ubnuorexe
METOINYECKOe
nocooue, MPakTHKYM,
ayuo-,

BHJIEOIIOCOOUS M JIp.)

9. HasbiioB C. HO. DnemeHtapHOoe BBeACHUE B
TEOPUI0 HAHOCUCTEM [DJIEKTPOHHBIA pecypc]|
yue0. mocobue / C. 1O. JlaBeinos, A. A. Jlebenes,

O. B. Ilocpennuk. - U3n. 2-e, mepepad. u mor. - Y4IeOHUK 9BbC "Jlanp"
Cankr-IlerepOypr : Jlans, 2014. - 192 c. : . -
(YueOnuku JUTSL BY30B. CrneunanbHas

nuTepatypa). - ISBN 978-5-8114-1565-6.

10. | Bansguckuii C. . HanoMaTtepuansl [ D1€KTPOHHBIN

pecypc] : JleHrmMiopoBckue IUIEHKH : y4eO.
nocobue / C. W. Bansuckuii, E. K. Haumu. - ydeOHoe rnocooue OBC "Jlanp"
Mocksa : MUCuC, 2014. - 188 c. - ISBN 978-5-
87623-817-7.
COT'JTIACOBAHO
JlupexTop HayuyHOU OUOINOTEKH A.M. AcaeBa
(noonucs) (U.0. Pamunus)
«_» 20 T

MII




9.3. IlepedyeHbp pecypcoB HH(POPMANUOHHO-TEJICKOMMYHHUKAIIMOHHOI
cetn "UnHTepHET"

e www.bilomagres.com/content - apxuB cTaTeil xypHaina BioMagnetic
Research and Technology, mocBsiiieHHOT0 HAHOTEXHOJIOTUSIM.

e http://thescipub.com/journals/ajnt - perneH3upyemsbIii xypHan American
Journal of Nanotechnology mnyOnukyeT pe3ynabTaThl HCCICAOBAaHUN B
o0acTé MaTepUX HA AaTOMHOM U MOJICKYJISIPHOM YPOBHE.

e http://www.mammp-journal.com - perneH3upyemMbiii xypHaa Mechanics
of Advanced Materials and Modern Processes myOiuKyeT pe3yibTaThl
MCCIIEIOBaHUM B 00JJACTH MEXaHUKH COBPEMEHHBIX MaTEPHAaJIOB, OCOOBII
aKIEHT JiefaeTca Ha GU3NKY U MEXaHHUKY JaedopMalliu, MOBPEKICHUS U
pa3pylieHus B MPOU3BOJACTBEHHBIX MPOIECCax.

e http://www.immijournal.com - peneH3upyeMblii >xypHan Integrating
Materials and Manufacturing Innovation nyOauKyeT pe3yiabTaThl
UCCIICJIOBAaHWIA B OOJACTH OTKPBITHS, Pa3BUTHS W TNPUMCHCHUS
MaTEPHUAIIOB C IIEJIbI0 TPAKTUYECKOTO UCIIOJIb30BAHUS B TPOU3BOICTBE.

e WebofScience[DnekTpoHHBI  pecypc] :  MyJIbTHAMCIMIUIMHAPHAS
pedepatuBHas 6a3a manubeix. — Philadelphia: ClarivateAnalitics, 2016— .
— Pexum goctyna : apps.webofknowledge.com. — 3arn. ¢ skpana. — fI3.

pyc., aHTJL.
e Scopus[DnexkTpoHHBI pecypc] : pedepaTuBHas 0aza  JaHHBIX.
— Netherlands: Elsevier, 2004— . — Pexxum gocrtymna : scopus.com. — 3ari.

C 9KkpaHa. — 3. pyc., aHr.
e Elibrary[DnexkTpoHHblil pecypc]| : HayuHas JIEKTpOHHAas OMOIMOTEKa. —

Mocksa : HOB, 2000— . — Pexum nocryna : elibrary.ru. — 3aru. ¢ skpaHa.
— 3. pyc., aHrm.

e SpringerLink[DnexkTpoHHbIit pecypc] : [6a3a JTAHHBIX |.
— Switzerland: SpringerNature, 1842— . — Pexum moctyma

link.springer.com. — 3aru. ¢ skpaHna. — fI3. aHri.
e ScienceDirect[DneKkTpoHHBIN pecypc]| : KOMIEKIHUS SJIECKTPOHHBIX KHUT

m3narenbcTBa Elsevier. — Netherlands: Elsevier, 2018— . — Pexum
noctyna : sciencedirect.com. — 3ari. ¢ akpaHa. — 3. aHri.

e Cambridgeuniversitypress[ aeKTpOHHBIN pecypc] : KYpHAIIBI
uznarenscTBa. — Cambridge: Cambridgeuniversitypress, 2018— . —

Pexxum noctyna : cambridge.org. — 3ari. ¢ skpana. — S13. aHriI.

e NEICON[3nexTponHbiii pecypc] : dieKkTpoHHas WHDOpMAIUs : apXuB
Hay4HbIX KypHaioB. — Mocksa : HOUKOH, 2002— . — Pexum nocryna :
neicon.ru/resources/archive. — 3arin. ¢ skpana. — SI3. pyc., adri.


../../../../../../../../../2017/Downloads/www.biomagres.com/content  
http://thescipub.com/journals/ajnt
http://www.mammp-journal.com
http://www.immijournal.com

9.4. IlepeyeHb NPOrpaMMHOIo odecneyeHmst

Ne HaumenoBanue 110 KoumnuyecTBo | PexkBU3UTHI 10roBopa (nara,
n/n JMIEH3HH HOMeEP, CPOK JIeHCTBHS)

1. moroBop Ne 757 ot 04.07.2018,
Windows: 1398 CPOK JeCTBHS — OECCPOUHO;
WinPro 10 RUS Upgrd OLP NL Acdme KOHTpakT Ne 1653 ot 14.12.2018,

CPOK JIeHCTBHS — OECCPOUHO

2. |Office Standard: koHTpakT Ne 727 ot 20.07.2016,
Office Stdandard 2016 Russian OLP NL 1398 CPOK JeiCTBHS — OECCPOUHO;
AcademicEdition norosop Ne 757 ot 04.07.2018,

CPOK JIeHCTBHS — O€CCPOUHO
3 Mathcad Education - University Edition 25 conrpakt Ne 469 ot 05.06.2020,

Subscription (25 pack)

CPOK JICHCTBHS - 6eccp0qH0

9.5. Onucanue MarepHaJIbHO-TEXHHUYECKON 0a3bl, HeE00OXOAUMON IJIs
OCYyLIeCTBJICHHSI 00Pa30BaTEJILHOI0 MPOoUecca MO JUCHHUILINHE (MOYJII0)

HaumenoBanue
000py10BaAHHBIX
y4eOHBIX 5
o N )
Ka0UHETOB, DakTHYCCKUT = S =
e Jabdoparopwuii, Ilepeyenn ajapec y4eOHBbIX é" 5 E
I /;1 MAaCTEePCKUX M Jp. OCHOBHOT'O Ka0MHETOB, g = =
00LEeKTOB 115 000py10BaHUA Jadoparopui, g E S
=]
NpoBeIeHUsI MAaCTepPCKUX U ap. = < 8
NPAKTHYECKUX U g
JIa0OpaATOPHBIX
3aHATHH
KomnberorepHsii Poccuiickas
KJIacc. YyeOHas ®enepauus, 445020,
ayIUTOPUS st Camapckas obnactb
YAUTOP s Crousibl yueHU4ecKue P ’
MIPOBEACHUS r. TonbsTTH,
N JIBYXMECTHBIE , .
3aHATHN [{enTpanbHbIN
CTOJIbI yUYEHHUUYECKHE, .
JIEKUMOHHOTO  THIIA. | -~ paiioH, YL
VYyebnas aynuropust . benopycckas, n. 16-
KOMITbIOTE€PHBIH,
JUTSt MIPOBEICHUS B
. CTOJ
3aHATHN . | mo3umus mo TII Ne 1,
Mperno/1aBaTeIbCKU,
CEMHHApPCKOTO THUTIA. 2 otax (E-214)
1 IIK, OCKa 75.9
VYuebnas aynuropust ’ 32
TPEXCEKIIMOHHAs
TUTSE IPOBEJCHUS
ayJIuTOpHAast
1ab0opPaTOPHBIX (MeroBas) -
pabor. YyeOHnas ’ Y
MpenoaaBaTeabCKui,
ay IUTOpUS TUTSt
IIPOEKTOP
KypCOBOTO N
MYJIbTUMEIUNHBIN 3
MIPOCKTUPOBAHUS
KpaH ISl IPOEKTopa,
(BBIMIOJTHEHUS
TyMOa BbIKaTHas
KypCOBbIX  paloT).
YueOHasi ayauToOpus
JUISL MIPOBEICHHSI




HaunmenoBanue

000py10BAHHBIX
y4eOHBIX ) . §
Ka0HHeTOoB, DakTHYeCKUM = g =
e JabopaTopuii, Ilepeyenn agpec y4eOHBIX é" 5 E
o/u | MACTEPCKHX M Ap. OCHOBHOI'O Ka0MHETOB, g “;’ =
00BbeKTOB I odopynoBanus Jabopartopwuii, S g S
NMPOBeAeHUsA MacCTepPCKHUX U Ip. = <z S
NPAKTHYECKUX U 2
J1a00paTOPHBIX
3aHATHH
IPYIIIOBBIX u
WHJUBUTyATbHBIX
KOHCYJIbTAITUI
YyeOHast ayuTOpHs
JUISL IIPOBEICHUS
3aHATHM  TEKYLIEro
KOHTPOJIA "
IIPOMEKYTOUHOU
aTTeCTalUu.
ITomemenue st | Cronel yuenuueckue, | 445020, r.Tonparru, | 84,8 16
CaMOCTOATEIIbHOMN CTYyJIbsl yUeHHYecKue, | [leHTpanbHblii  p-H,
7 | paGoTsl I[IK ¢ BBIXOOOM B | yIL benopycckas,
o0yyJaromuxcs cetb MHTEpHET n.14, mo3umus 1o
T.II. Ne48, 4 »srax
(I"-401)
ITomemenue nis Cronei-nmapthsl | 445020, r.Tonesarru, | 49,2
CaMOCTOSTEJIbHON JIBYXMECTHBIE, yi. benopycckas,
paboThI CTYJIbA, cron | a.14 I', mo3uiust mo
oOydJaronuxcs MpeTnoaBaTeIbCKH, TII Ne 14, 4 sTax
CTyJ (1-409)
MIPENO0/IaBaTeNIbCKH,
NepeABUKHAS JIOCKA,
3 9KpaH, MPOLECCOp,
MIPOEKTOP,
KOMITbIOTEPHBIE

CTOJIbI, KOMIIBIOTCPbI

JUIsL  CTYIEHTOB C
BBIXOJIOM B  CCTh
HWHTEPHET,
KOMITBIOTEP

npcroaaBaTeCiis.




		2023-02-10T15:03:39+0400
	ФГБОУ ВО "ТОЛЬЯТТИНСКИЙ ГОСУДАРСТВЕННЫЙ УНИВЕРСИТЕТ", ТОЛЬЯТТИНСКИЙ ГОСУДАРСТВЕННЫЙ УНИВЕРСИТЕТ, ТГУ




