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]J,CJ'IL npenoaaBaHusd IMCHHUILIHHBI

dopMHpOBAaHUE y CTYACHTOB HAY4YHOH OCHOBBI Ui OCO3HAHHOTO W
LEJICHAMTPABJICHHOTO MCIMOJIb30BAHUSI CBOWCTB TBEPABIX TEJ, B NEPBYK OUYEpPEdb —
NOJTYITPOBOIHUKOB, MPHU CO3/IaHUU JIEMEHTOB, MPUOOPOB U YCTPOMCTB, U3TOTOBJIEHHBIX
C MPUMEHEHUEM HAHOTEXHOJIOTHUiA.

3azla‘m H3Yy1ICHHUSA THCHHILIMHbI

DOpMUPOBAHME HAYYHOW OCHOBBI JIi OCO3HAHHOTO W ILEJIECHANPABICHHOTO
WCIOJIb30BaHUs CBOMCTB KOHACHCUPOBAHHBIX CPEA MPU CO3AaHUHA OOBEKTOB H CHCTEM B
PA3IAYHBIX O00JIACTSAX HAHOTEXHOJOTMM W MHKPOCHUCTEMHON TEXHHMKH, MPAKTUYECKOE
OBJIAJICHUE METOJAMHU TEOPETUUYECKOTO0 OMNHCAHWS W OCHOBHBIMH TEOPETHUYECKUMHU
MOJIETSIMU  KOHACHCHPOBAHHOIO COCTOSIHWS, HAaBbIKAMM TOCTAHOBKHA (PU3NYECKOTO
SKCIEPUMEHTA M0 M3YYEHUIO CBONCTB KOHACHCUPOBAHHBIX CPEN W OCHOBHBIMH
AKCIMEPUMEHTATbHBIMUA METOIUKAMH.

Komnerenuuu, popmupyembie B pe3y/bTaTe 0CBOCHUSI AUCUHILIHHBI

- OLICHUBACT PELICHUE IMOCTABJICHHBIX 3a1a4 B 30HE CBOEH OTBETCTBEHHOCTH B
COOTBETCTBUM C 3AIUIAHWPOBAHHBIMHM PE3YJIbTATAMUA KOHTPOJS, MPH HEOOXOAMMOCTH
KOPPEKTUPYET crocoObl penieHus 3aaad (YK-2.5);

- BJIaJIEET MAaTeMAaTHYECKUM anmnaparoM Ui ONMKUCAHUs, aHAIW3a, TEOPETUIECKOTO
U HSKCHEPUMEHTAIBHOIO MCCIICIOBAHUS M MOJCIMPOBAHUAS (PU3NUECKMX XUMUYECKUX
CUCTEM, SBJICHUH W MPOLECCOB, MCHOJNb30BaHUS B OOyYeHMH W NPO(ECCUOHATBHON
nesrenpHocTH (OITK-1.1);

- HCHOJIB3YET (PU3MYECKME 3aKOHBI M MPUHLMUIBI B CBOEH NPOPECCHOHATBHON
nesrenpbHocTH (OIK-1.2);

- COCTaBJISIET OTYETHI MO YYEOHO-MCCIEAOBATENBCKOM EATEIBHOCTH, BKIKOYAS
AHaIU3 OKCHEPUMEHTAJIBHBIX PE3YJIbTaTOB, CONOCTABIEHUS WX C HM3BECTHBIMH
anasoramu (OITK-3.1).

Pa3nesibl AMCHUILTHHBI

I.  MaruutHele cBoiictBa  BemiecTBa:  JluamarHetuku. [lapamarHeTuku.
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Pabouas mporpamMma IHUCIUIUTHHEI cocTaBieHa B cooTBercTBur ¢ ®I'OC BO — 6aka-
JaBpHaT II0 HaIlpaBJIIEHUIO NMOATOTOBKU (cnenuansHoctr) 28.03.01 HaHoTexHOIOrMM |
MHKPOCHCTEMHAs TEXHHKa Ha ocHOBaHMH ydeOHoro rurana OITOIT BO 28.03.01 Hanotex-
HOJIOTMM W MHKDOCHCTEMHAs TEXHHKA, HAIPAaBICHHOCTH (IPOQUIIb, CHEIUATA3AIIIS)
«MHKpPO- ¥ HAHOCHCTEMBI», OJJOOPEHHOr0 YYUeHBIM COBETOM yHUBepcUTeTa (IIpoToKoi Ne 7
«29» mapta 2019r.).

PaGouas mporpamMma AUCIUIUIHHEL OOCYXXICHA U PEKOMEHIOBAaHA K pPealM3alliy B
obpazoBaterpHOM mpoliecce st 0byuerus cryaenTos no OIIOIT BO 28.03.01 Harorex-
HOJIOTMA W MHMKDOCHCTEMHAs TEXHHKA, HAIPaBIEHHOCTH (MPOGMIIb, CIEIMaTH3alns)

«MHKpO- 1 HAaHOCHCTEMEBI» Ha 3acCeJaHUU Ka(eaphl-HAHOTEXHOIOTHH, 00Iell U MpUKiIa-
~ 7 -7
Hoit rsuka Ne «3 » «byera 2019 T L1 HTOu 1P

v (Haumernosanue Kagedpel, 0ama, Homep HPOMOKOLQ)

3aB. xkadenpoit gp— Kyspko A.E.

Pazpaboturk mporpamMmer ‘ /

K.}.-M.H., TOI[EHT Y Kyspko A.B.
( yuenas cmeneno u yuenoe seanue, ©.1.0.) T

CormnacoBaHo: Ha 3acenanuy Kadenpsl 3acefanuy Kadeaphl HAHOTEXHONOT Ui, 00IIeH ¥
npukinanson dmuku Ne « » 20 .
3aB. Kadenpoit Kyspko A.E.

(nasearnue xagpedpl, dama, Homep NPOMOKONA, NOONUCH 3A6edVIoUe20 Kaghedpol; COZLACOBAHHUE NPOUIBOOUMCS. C Kageopamu, wou

OUCYUNTUHDE OCHOBBIEAIOMCS HA OGHHOT OUCYUNIIUHE, A MAKHCE NPU HEOBXO0OUMOCILL PYKOBOOUMENIMU OPYeUX CMPYKMYPHBIX NOOPA30eeHUL)

HJupexTop HaydHO! OHOIHOTEKH Blore, Maxkaposckas B.I'.
7%

Paboyas nporpaMma IUCHUILIHHEL IEPECMOTPEHa, 06CyXKIeHa U PeKOMEHIOBaHA K
peanusanuy B 00pa3oBaTeIbHOM IIpollecce Ha OcHoBaHmMH yde6Horo mrana OITOIT BO
28.03.01 HaHOTeXHOTOrMM ¥ MHUKPOCUCTEMHAsI TEXHUKA, HAPABIEHHOCTH (IIPOdHIIb, CIIe-
npanmsanys) « MUKpo- i HAaHOCHCTEMBI», OX0OPEHHOI0 YUEHBIM COBETOM YHHBEPCHTETA
npotokon Ne7«J% 7 20¢%., na sacenanum xaenpst L0, 1P 37 27 2040 o/

(Haumerosanue xagedpsl, dama, HoMep NPONOKONa)

3as. Kadenpoii fnuo o %

PaGouast mporpagiva nncnnnﬂnﬂﬁoﬁepeCMOTpeHa, oOCyXJleHa ¥ PEeKOMEHIOBaHa K
peamusanuu B 00pa3oBaTeIbHOM IIpoLiecce Ha OCHOBaHHM ydeGHoro mraxa OITOIT BO
28.03.01 HanoTexHOMOrny U MHKPOCHCTEMHAS TeXHWKA, HANPABIEHHOCTS (IIPO(IIIB, CIie-
npamu3anys) «MUKpo- 1 HAHOCHCTEMBI», OTOOPEHHOr0 YYeHBIM COBETOM YHHBEPCHTETA

niporoxon Nef«d9» 03 20%., ua sacenanun xadenpsr ML IIP  I/.0F 5pA4 w4
(naumemosanue xagedpul, dama, Homep npomoxona)
3aB. kadenpoi Qg; ,«/%ma .4

Pabouas nporpamma Aucturmns: IIEPECMOTPEHA, 00CYXIeHa W PEKOMEHIOBAHA K
peanusamyy B 00pasoBaTeNbHOM IIpOIlecCe Ha OCHOBaHMM ydebHoro mrana OITOIT BO
28.03.01 HamoTexHONIOrMH ¥ MHUKPOCHCTEMHAs TEXHWKA, HAIPABIeHHOCTE (IPOGUIB, Clie-

nuanu3anyst) « MHUKpo- B HAaHOCHCTEMBD», OLOOPEHHOr0 YYeHBIM COBETOM YHHBEPCHTETA
npotoxoit NeF«ls» Ff,204F., na 3acenanuu kabenpst 0w 152 w7 65 S af. o2l

(naumeHosanue kagedpsl, dama, HoMep NPOMOKONa)
3aB. kadempoit % /ZW/(& AL
7 0

7



2a

Pabodas mporpaMma [OUCIMIUIMHEI IEPECMOTpeHa, OOCyXIeHa H
PEKOMEHJI0OBaHa K pealu3alud B 00pa30oBaTebHOM IPOIECCE Ha OCHOBAHUU
yueosoro mmana OITOIT BO 28.03.01 HaHOTEXHOJIOIHH M MUKDPOCHCTEMHASI
TEXHUKa, HAaPaBIEHHOCTh (Ipobuib) «MHUKpPO- ¥ HAHOCHCTEMBD), ONOOPEHHOIO
VY4eHsIM cOBETOM yHHBepcuTeTa (IIpoTOKoNI No i «K» U6 204/ r.

Ha 3acelatuu KaQenpsl 4/ 70. 72 2. 02.2022 A1

(naumenosar, e, eopul, 0ama, HoOMep NPOMOKOIQ)
3aB. xapenpoi O%ﬂt L pico A E.
d) ap i /%zb Aj/u’/“ 7(

Pabogas mporpamMMa IWMCHMIUIHHBI . [IEPECMOTPEHA, OOCYXIeHa W
pEeKOMEHIOBaHa K pealu3alid B 00pa30BaTeFHOM IPOIECCE HA OCHOBAHUU
yueonoro mmana OITOIT BO 28.03.01 HaHOTeXHONOIMHM K MHKpPOCHUCTEMHAsS
TeXHUKA, HANPABIEHHOCTh (IPOoduib) «MHUKpO- M HAHOCHCTEMBD, OJOOPEHHOIO
V4eHBIM COBETOM yHHBepcuTeTa (IpoTokold No  «  » 20 T
Ha 3acelaHuu Kadenpsl '

(Haumenosanue kagedpe, dama, Homep NPOMOKOIQ)

3aB. kadenpoit

Pabogas mporpaMMa JWCHMIUIMHBL [€PECMOTPEHA, OOCYXIeHAa U
PCKOMEHIIOBaHa K pealu3alldd B 00pa3oBaTeIBHOM IPOIECCE HA OCHOBAHHUM
ydebnoro mmama OIIOII BO 28.03.01 HaHOTEXHOIOTHMM M MUKDPOCHCTEMHAS
TEXHWKA, HAPaBIECHHOCTh (Ipoduib) «MUKPO- ¥ HAHOCHCTEMEI», OIO0OPEHHOIO
VYeHBIM COBETOM yHHBepcuTeTa (IpoToKoI No  «_ » 20 L.
Ha 3aceTaHuu Kadeaphl )

(naumenosanue kagedpel, dama, Homep NPoMoKona)

3aB. Kadempoi

Pabouas mporpamMMa IUCHMIUIMHBEI [EPECMOTpPEHa, OOCYXIeHa W
PEeKOMEHIOBaHa K pealu3aldd B OOpa30oBaTeNIbHOM IIpOllecce Ha OCHOBAHUU
yuebnoro mmama OITOIT BO 28.03.01 HaHOTEXHOIOTMHM W MHKDOCHCTEMHAS
TeXHUKA, HaNpPaBIeHHOCTh (Mpoduib) «MUKpPO- ¥ HAHOCHCTEMED, OJXO0OPEHHOTO
VYYeHBIM COBETOM YHHBepcHTeTa (MpoTokom Ne  «  » 20 T.
Ha 3acelaHuy Kadeaphl

(naumenosanue kagedpwl, dama, Homep NPOMOKoNa)

3aB. kabenpoi

Paboyas mnporpamMMa IMCHMIUIMHEL [EPECMOTPEHa, OOCYXIEHA W
PEKOMEH/IOBaHa K peanu3alid B 00pa30BaTENbHOM IIPOIECCE Ha OCHOBAHHU
yae6Horo mrana OITOIT BO 28.03.01 HaHOTEXHONOIMH ¥ MHKDOCHCTEMHAS
TEXHVKA, HalPaBIEHHOCTh (Ipodunb) «MUKpPO- W HAHOCHCTEMBD», OL0OPEHHOTO
VYeHBIM COBETOM yHHBepcuTeTa (MpoTokonm Ne  «  » 20 . r
Ha 3aceaHuy Kadeaprl

(naumenosanue xagedpwl, dama, Homep NPoOMoKona)

3aB. xadenpoit




1 Heap u 3apqaumn qaucuunauHbl. Ilepeyens niianupyemMsix pe3y/ibTaToB 00y4e-
HHMS 10 JUCUMILIMHE, COOTHECEHHBIX € INIAHUPYEMBIMH Pe3yJaIbTaTaAMHU OCBOCHHA OC-
HOBHOM npogeccuoHaILHOM 00pa30BaTEeIbHON POrPaAMMBI

1.1 leab TUCHUNIHHBI
dopMHUpOBaHUE Y CTYACHTOB HAYYHOM OCHOBBI JIJIi OCOBHAHHOTO U IIeJICHANPaBIIe H-
HOI'O MCIOJIb30BAHUSI CBOMCTB TBEPJIBIX TEJ, B MEPBYIO OYEPEb — MOTYIPOBOJIHUKOB, MPHU
CO3/IaHUM AJIEMEHTOB, IPUOOPOB M YCTPOMCTB, U3TOTOBJICHHBIX C IPUMEHEHUEM HAHOTE X-

HOJIOTHUH.

1.2 3apaum AUCHUNTHHBI

- (opMHpOBaHHWE HAYYHOM OCHOBBI IS OCO3HAHHOT'O W LI€JIEHAIIPaBJIEHHOTO W C-
MOJIb30BaHUsI CBOMCTB KOHACHCUPOBAHHBIX CPEJ MIPU CO3/IaHUH OOBEKTOB U CUCTEM B pa3-
JIUYHBIX 00J1aCTAX HAHOTEXHOJIOTUU U MUKPOCUCTEMHON TEXHUKH;

- MPAKTUYECKOE OBJIAJICHUE METOJIaMH TE€OPETHYECKOIO0 OMUCAHUS U OCHOBHBIMU
TEOPETUUECKUMHU MOJCIISIMU KOHJICHCHPOBAHHOT'O COCTOSIHUS,

- HaBBIKAMHU MOCTAHOBKHU (DU3UYECKOTO IKCIIEPUMEHTA MO0 M3YyUYEHUIO CBOMCTB KOH-
JEHCUPOBAHHBIX CPEJ U OCHOBHBIMH 3KCIIEPUMEHTAIBHBIMU METOJUKAMMU.

1.3 IlepeyeHb MIAHUPYEMBIX Pe3yJabTATOB 00y4eHHS MO TUCIUIJINHE, COOTHE-
CEHHBIX C IVIAHMPYEMBbIMH Pe3yJbTATAMH OCBOCHHUS OCHOBHON NPO¢)eCCHOHAIBLHOU
00pa3oBaTeJIbHOM NMPOIPAMMbI

Tabnuua 1.3 — Pe3ynbTaTsl 00y4eHUs IO JUCHUTIIIMHE

IThanupyemvle pesyibmamol 0C60eHUS Koo ITnanupyemvle pezyromamoi
OCHOGHOZZ I’lpO¢€CCUOHClﬂbHOZZ U HaAUMeHoeaHue 06y1l€HM}l no ducuunﬂuﬂe,
00paz06amenbHol NPO2PAMMbL UHOUKAMOpa COOMHECEeHHbLE C UHOUKAMOPAMU
(KomMnemenyuu, 3aKpenieHHble docmudiceHus 00CMUICEeHUSL KOMNEMeHYUll

34 OUCYUNTUHOIL) KOMnemenyui,
KOO HAUMEHOBAHUE 3aKPEeNniIeHH020
KOMRemeHyuu KOMNnemeHyuu 34 OUCYUNTIUHOU
YVK-2 Crioco0eH orpeensiTh VK-2.5 3name:

KpYT 3a3/1a4 B paMKax I10-
CTaBJICHHOM LIEJI U BbI-
OupaTh ONTUMATBHbBIE
CIOCOOBI X pelLeHus,
HUCXOJs U3 IEHCTBYIO-
LIUX [IPABOBBIX HOPM,
HMMEIOIINXCS PECYPCOB U
OTpaHUYCHUHN

O1cHUBAET peIlICHUE
MOCTABJICHHBIX 33124 B
30HE CBOEU OTBET-
CTBEHHOCTH B COOTBET-
CTBHH C 3aIUIaHUPO-
BaHHBIMU pe3yJbTaTa-
MU KOHTpOJISL, TIPU
HEO0OXOIUMOCTH KO-
PEKTUPYET CIIOCOOBI
pelieHus 3a1a4

- (yHaaMeHTalbHBbIE 3aKOHBI (HU-
3UKHM KOHJIEHCUPOBAHHOI'O COCTOSI-
HUS Ui CBOEBPEMEHHOW OIEHKH
MOJTYYEHHBIX JKCIIEPHUMEHTAIBHBIX
3aBUCUMOCTEH;

- €IUHMILBI U3MepeHHs B (usuke
KOH/ICHCUPOBAaHHOTO  COCTOSIHUS
JUTSL IPOBEPKH Pa3MEPHOCTH;

- Mporpammble MPOAYKTHI /Ui 00-
paboOTKU M aHaln3a SKCIEepUMEH-
TaJIHBIX JTAHHBIX

Ymemos:

- OCYIIECTBIIATh NOCTAHOBKY LieJe
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IInanupyemvie pe3yromamsl 0c0eHUs
OCHOBHOI NPOPecCUOHANbHOU
00pazo8amenvbHol NPOSPAMMbI
(KomnemeHyuu, 3aKpenieHHvle

3a OUCYUNTUHOTL)

K00
KOMNnemenyuu

HAaumeHoeaHue
KomnemeHyuu

Koo
U HAUMEHOBAaHUe
uHouxamopa
docmudiceHus
KOMnemeHyuu,
3AKpPenieHHo20
30 OUCYUNTIUHOU

IInanupyemvie pezyromamol
00yueHuUss no OUCYUNIUHE,
COOMHeceHHble C UHOUKAMOPaMU
00CMUMICEHUSL KOMNEemeHY ULl

1 3a7a4 paOOThl IPHU BHITIOJHCHUH
HAYYHBIX UCCJIEA0BAHUI;

- MoJydaTh U 00pabaThIiBaTh HEOO-
XOAUMYK0  JJI1  MCCJIENOBaHHM
Hay4YHYI0 HH(POPMAIIHIO;
-CUCTEeMaTU3UPOBATh Hay4HO-
TEXHUYECKYI0O U SKCIEPUMEHTAIb-
HYI0 HH(pOpMAIUIO

Bnaoems (unu Hmemos onvim Oe-
AMENIbHOCMU):

- HaBBIKAMM TMPEIOCTaBJIICHUSA OT-
YETOB DKCIEPUMEHTAIBHBIX H3Me-
peHui;

- HaBbIKAMU aHAJIM3a Pe3yJbTAaTOB
HCCIEIOBAHMI;

- HaBBIKaMU pabOThI C MaTeMaTH-
YECKHUM aImapaToM GU3UKHA KOH-
JIEHCUPOBAHHOTO COCTOSHHUSI;

OIIK-1

Crnoco0eH periath 3a/1a-
9K IpoecCUOHAIbHON
JesITeIbHOCTH Ha OCHOBE
MIPUMEHEHHS €CTECTBEH-
HOHAy4YHBIX U OOIIEHH-
YKEHEPHBIX 3HAHWI, Me-
TOJIOB MaTEMAaTUYECKOTO
aHaJlM3a U MOJIEJIpPOBa-
HUSA)

OIIK-1.1 Bnageer ma-
TEMaTUYECKHUM arlrapa-
TOM JJIsI ONIMCaHUS,
aHaJIM3a, TeoOpeTHye-
CKOT'O M 3KCIIEpUMEH-
TaJbHOI'O UCCIIEI0BA-
HUS U MOJECIUPOBAHUS
(bu3NYECKUX XUMHUYe-
CKHX CHCTEM, SIBJICHUU
U TIPOILIECCOB, UCTIOJIb-
30BaHMs B O0yYECHUH U
poQeCCHOHAIBHON
JESATEIIBHOCTH

3namo:

-COCTOSIHUE COBPEMEHHOW KBAaHTO-
BO-TI0JIEBOM KAPTHUHBI MUpPA

- (U3UYECKHEe TPUHIIUIBI pacueTra
TEIMJIONPOBOAHOCH TBEPBIX TEJ

- KJIacCCU(PUKAINIO MAaTEPHAIIOB TIO
WX MarHUTHBIM M 3JEKTPUUYECKUM
CBOWCTBaM

Ymems:

- paccCUMTHIBaTh HAMAarHUYCHHOCTH
[0 33/JlaHHBIM BHEUIHUM BO3J€il-
CTBUSIM M CBOWCTBaAaM Marepuaia
HCCIIeyeMOro 00BEKTa,
-pacCUUTHIBATh JTUAJIECKTPUUYECKYIO
MPOHUIIAEMOCTh U MOJSIpU3Yye-
MOCTb AUBJIEKTPUKOB IO 3aJaHHBIM
XapakTepUCTUKaM  BEIIeCTBA U
BHEIIIHEMY TIOJTIO

-BBIUUCIISATh KOHIIEHTPALIMIO HOCH-
TeNeNd 3apsAla B IOJYNPOBOJHU-
Kax

Bnaoemw (unu Hmemsv onvim oe-
AMEIbHOCMU):

- COBPEMEHHON HAYYHOW TEPMHUHO-
Joruel (U3MKU KOHJCHCHPOBaH-
HOTO COCTOSIHHS, TIOHATHSIMH O
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IInanupyemvie pe3yromamsl 0c0eHUs
OCHOBHOI NPOPecCUOHANbHOU
00pazo8amenvbHol NPOSPAMMbI
(KomnemeHyuu, 3aKpenieHHvle

3a OUCYUNTUHOTL)

K00
KOMNnemenyuu

HAaumeHoeaHue
KomnemeHyuu

Koo
U HAUMEHOBAaHUe
uHouxamopa
docmudiceHus
KOMnemeHyuu,
3AKpPenieHHo20
30 OUCYUNTIUHOU

IInanupyemvie pezyromamol
00yueHuUss no OUCYUNIUHE,
COOMHeceHHble C UHOUKAMOPaMU
00CMUMICEHUSL KOMNEemeHY ULl

KBa3a4acTULIAX
- CIIOCOOOM ONpEETICHHS IUPHUHBI
3alpeleHHON 30HBI MOJYNPOBO-
HHKa

- SKCIIEPUMEHTAIBHBIMA METOJaMU
ONPEAEIICHUS COCTaBa U CBOKCTB
BEIIECTBA

OIIK 1.2 Wcnonb3yer
(bU3UYEeCKHEe 3aKOHBI U
MPUHLIMIBI B CBOEH
npodeCCHOHAIBHON
JIeITEeIIbHOCTU

3namop:

-OCHOBHbBIE OIpEAENCHUsI U IMOHS-
TS (PU3UKKA KOHJICHCHUPOBAHHOTO
COCTOSIHUS

- a¢dekThl, nexamue B OCHOBE
paboThl COBPEMEHHBIX JaTYUKOB

- TEOPETUYECKUE OCHOBBI CBEPXTE-
KY4eCTH U CBEPXITPOBOAUMOCTH
Ymems:

-OOBSICHATh TEIUIOBBIE CBOMCTBA
TBEPJABIX TEJ, UCXOIS W3 TIOJIOXKe-
HUH cTaTUCTUYECKOM (pu3uku,
-TIPUBJIEKAaTh MaTEeMATHYECKUN arl-
napat (U3MKH KOHJAEHCHPOBAHHO-
T'O COCTOSTHUSA JIJIsl pacueTa CBOWCTB
MaTepuasos;

-BBIYUCIIATH KOHIIEHTPAIUIO HOCH-
TeNenit 3apsaa B MOTYNPOBOTHU-
Kax

Bnaoemo (unu Hmemsv onvim oe-
AmeabHOCImu):

-M3BECTHBIMU B (pU3MKE KOHACHCHU-
POBAHHOT'O COCTOSTHUSI METOIMKA-
MU pa3paboTku (Pu3HKO-
MaTeMaTUYECKUX MOJENEN po-
I[ECCOB U SIBIICHUH B 00J1acTH
HaHOTEXHOJIOTUH,

-HaBBIKAMH TIPEICKa3aHus MPOBO-
JSIIIAX ¥ MAaTHUTHBIX CBOWCTB
HAHOOOBEKTOB,

- HaBbIKAMU BBISIBJICHUS IPUYHH
¢usnyeckux npobdiem Handosee
9acTO BO3HUKAIOIIUX B XO/I€ TIPO-
(heccHoHaNbHON AESITeNbHOCTH

OIIK-3

Cnioco6eH mpoBOIUTh
U3MEepeHus U Habto1e-
Hus, 00padaThIBaTh U

OIIK-3.1 CocraBnsteT
OTYETHI TI0 Y4eOHO-
HICCIIEN0BATEbCKOMN

3namo:
-MaTeMaTU4YeCcKuil anmapaTt GU3UKH
KOHJICHCHPOBAHHOTO  COCTOSIHHS
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IInanupyemvie pe3yromamsl 0c0eHUs
OCHOBHOI NPOPecCUOHANbHOU
00pazo8amenvbHol NPOSPAMMbI
(KomnemeHyuu, 3aKpenieHHvle

3a OUCYUNTUHOTL)

K00
KOMNnemenyuu

HAaumeHoeaHue
KomnemeHyuu

Koo
U HAUMEHOBAaHUe
uHouxamopa
docmudiceHus
KOMnemeHyuu,
3AKpPenieHHo20
30 OUCYUNTIUHOU

IInanupyemvie pezyromamol
00yueHuUss no OUCYUNIUHE,
COOMHeceHHble C UHOUKAMOPaMU
00CMUMICEHUSL KOMNEemeHY ULl

MIPEACTABIISITH IKCIIEPH-
MEHTaJIbHbIE JaHHBIC)

JeATEIIbHOCTH, BKIIIO-
qasi aHaJIN3 YKCIIePH-
MEHTAJIbHBIX Pe3yJbTa-
TOB, COIIOCTABJICHUA UX
C M3BECTHBIMHU aHAJO-
raMu

JUTSL MOJICTTUPOBAHUS TIPOIIECCOB U
SIBJICHMHM, JICXKAIIUX B OCHOBE
(O YHKIIMOHMPOBAHUS MaTEPHAJIOB;
-KJIaCCU(UKAIMIO  JUAJIEKTpHYe-
CKMX WM MAarHMTHBIX MaTEpPHAJIOB,
MOJIYIIPOBOJIHUKOB U HUX COEIMHE-
HUA MO WX DJICKTPHUYECKUM, Mar-
HHUTHBIM U ONTHYECKUM CBOMCTBAM
- KOMIIBIOTEPHBIE CpElICcTBa 00pa-
OOTKH OSKCIIEpUMEHTAIBHBIX JIaH-
HBIX.

Ymems:

- MPUMEHSITh METOJbl aHalHu3a H
00paboTku

AKCIICPUMEHTAJIbHBIX JIaHHBIX,

- MPUMEHSTH METOBI MOJICITHPO-
BaHMUSI C LETbI0 3P HEKTUBHOM OTI-
TUMH3AIUU CBONCTB MaTEpPHAJIOB U
KOMITOHEHTOB HaHO- U1 MUKPOCH-
CTEMHOM TEXHHKH,

- IPUMEHSTHh METOJIbI PEIICHHS TH-
MOBBIX 3aj7[a4 JIJIs padeTa CBOWCTB
MaTepHUaIoB BO BHEITHHUX MOJISX;
Bnaoemw (unu Hmemsv onvim oe-
AMEAbHOCMU):

- HaBBIKaMU PabOThI C COBpPEMEH-
HBIMH IIPOTPAMMHBIMH CpPEACTBA-
MU U ME€TOAaMHu 00pabOTKH 1
OILICHKU MOTPELIHOCTH PE3yIbTaTOB
U3MEPEHU;

- METO/IaMHU HKCIIEPUMEHTAIBLHOTO
HCCTIEOBaHUS TTapaMETPOB U Xa-
PaKTEePUCTUK MATEPUAIIOB U KOM-
MMOHEHTOB HAHO- U MUKPOCHCTEM-
HOU TEXHUKH,

-HaBBIKAMH pacueTa OCHOBHBIX Ta-
paMeTpoB MaTEPHAIIOB U KOMITO-
HEHTOB MHUKPO- 1 HAHOCUCTEMHOM
TEXHHUKHU

2 Yka3zaHue MecTa JUCUMIUIMHBI B CTPYKType OCHOBHOW NpogecCHOHAIbHOM
o0pa3oBaTe/IbHOU MPOIrPaMMBbI




JuctmiuimHa «®u3uka KOHIEHCHPOBAHHOTO COCTOSHUS» BXOIWT B 00s3aTEIBHYIO
yacTh Oyioka 1 «Jluciuniauuel (MOIyJiM») OCHOBHOW MpodecCHOoHalbHONW 00pa3oBaTeb-
HOW TpOrpaMMbI — TPOTpaMMbl OakanaBpuara (crenuanurera, marucrparypsl) 28.03.01
HaHOTEeXHOIOTUM U MUKPOCHCTEMHAsI TEXHUKA, HAMPABICHHOCTh (MPOQHIIb, CIICIUAIH3a-
1us) « MUKpO- ¥ HAHOCHUCTEMBI». Jluciuiummaa u3ydaercs Ha 3 Kypee B 5,6 cemectpe.

3 O0beM AUCHUILUIHHBI B 3a4€THBIX eIMHUIIAX C YKA3aHHEM KOJIUYecTBa aKajae-
MHUYECKHX MJIH ACTPOHOMHUYECKHMX YACOB, BbIIEJIEHHbIX HA KOHTAKTHYI0 padoTy 00y-
YAIIMXCA ¢ nmpenoaaBaresieM (0 BUAAM y4eOHbIX 3aHATHI) U HA CAMOCTOATEILHYIO
padoTy o0y4arouuxcst

OO6mas Tpy10eMKOCTb (00BhEM) JUCIUILIMHBI COCTABIIIET 9 3a4ETHBIX eAUHMUI (3.€.),
324 akaieMHUYECKHUX YacCOB.

Tabmuua 3 - O0beM TUCHUIIINHEI

. Bceero,
Bunpt yueOHoI pabOThI HACOR
OO6m1ast TpyA0€MKOCTh TUCITUTUTHHBI 324
KonrtakTHas paboTa 00ydaronmxcs ¢ mpernojiaBaTeseM 1o Bujaam y4eOHbIx 3ana- | 137,25
THi (BCETO)
B TOM YHCIIE:
JIEKIIUU 68
71a00paTOPHBIE 3aHATHS 34
MPAKTUYECKHUE 3aHATUS 34
CamocrositenpHas pabota o0ydaronuxcs (BCero) 159,75
KoHTposb (IOAr0TOBKA K 9K3aMEHY) 27
KonrakTHas paboTa 1o npomexyrodnoii arrecraiuu (Bcero ATTKP) 1,25
B TOM YHCIIE:
3a4eT 0,1
3a4eT C OI[CHKOM HE MPeyCMOTPEH
KypcoBas pabora (IIpOeKT) HE MpeJlyCMOTPEeHa
9K3aMeH (BKITIOYast KOHCYJIBTAIUIO TIEPET IK3aMEHOM) 1,15

4 CopeprxkaHue TUCIUILIMHBI, CTPYKTYPHMPOBaHHOE MO0 TeMaM (pa3jejiaM) ¢ ykKa-
3aHMEM OTBEJIEHHOI0 HA HUX KOJMYECTBA aKaJeMHYeCKHX YaCOB M BHI0B YUeOHBIX 3a-
HATHH

4.1 Conep:xaHue QM CHUNINHBI

Tabmuma 4.1.1 — ConepxaHre TUCIUIUIMHBI, CTPYKTYPUPOBAaHHOE IO TeMaMm (pasze-

J1am)
Ne | Paszmen (Tema) Coneprxanue
/I | TUCUUILIUHbI
1 2 3
5 ceMecTp
1 ‘ I. MarHuTHBIE CBOIICTBA Be- | JlnaMarHeTHKH.
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ecTBa Teopema Jlapmopa.
JlnamarseTuku. MaruuTHas BOCIPUMMYHUBOCTb JUaMarHeTUKOB.
JlnamMaraeTu3M raza CBOOOJHBIX HJIEKTPOHOB METAJLIA.
2 [TapamarneTuku Kiaccuueckas teopus napamarsetusma. 3akoH Kropu.
OcCHOBBI KBAaHTOBOM T€OpUHU ITapaMarHeTU3Ma.
[TapamarseT3M 3JIEKTPOHHOTIO Ta3a.
AnmnabaTtHoe pa3MarHMYMBAaHNE NTApaMarHUTHBIX TN Kak CIIO-
co0 MoJlyyeHMsI HU3KUX TeMIepaTyp.
3 DeppoMarHeTUKH DeppoOMarHeTUKH U UX CBOMCTBA.
3akon Kropu—Belicca. IlepecTpoiika 1OMEHHON CTPYKTYpbl B
nporecce HaMarHMYMBaHus (heppoMarHeTuKa.
Knaccuueckas teopus ¢eppomarneruzma Beilicca n e€ 3a-
TPYAHEHHUSL.
OOMeHHOe B3auMOJeicTBHE M BOZHUKHOBEHHE (heppOMAarHUT-
HOT'O COCTOSIHMSI.
4 Il. AudjekTpudecKkue cBoii- HenossipHble TUAIEKTPUKU U UX NOJISIPU3ALNAS B IIOCTOSTHHOM
CTBA BellecTBa anekTpudeckoM noie. Popmyna Knaysmyca—MocorTu.
Buael qusnekTpukoB [lonApHBIE NMAIEKTPUKU U TEMIIEpaTypHas 3aBUCUMOCTb HMX
nosisspuzyemoctu. @opmyia Jlebas.
CerHeToaIeKTPUKH.
5 BzaumopeiictBue ceera ¢ au- Jucnepcus 3eKTpOMarHuTHBIX BOJH. [lokazarens npenomie-
JJEKTPUKAMHU HUS IIOCKOM MOHOXPOMAaTUYECKOW 3JIEKTPOMATHUTHON BOJIHBI
B HETIOJSIpPHOM Aud3JekTpuke. HopmanbHas u aHoManbHast AuC-
IIEPCHsI.
6 1. Kpucraaianyeckas pe- MexaToMHBIE W MEXMOJIEKYJSIPHBIE  B3aWMOJECHCTBHS.
éTKa I'eomeTpus KpUCTAININYECKON PELLIETKH.
Tumbl KOHAEHCHPOBAHHBIX
cpell, CHMMETPHS U CTPYKTYypa
KPUCTAJIJIOB
7 JluHaMuka perieTku, GOHOHbI. | AKYCTHMYECKHE M OINTHYECKHE KOJIeOaHWs KPUCTAIIIMYECKOU
peleTky. 3aKOH TUCIIEPCUH.
HopmanbHble Kosie6aHus pereTky.
Pacnipenenenne uncina HOpMadbHBIX KOJEOAHUIN KpUCTAILTHYE-
CKOW PELIETKH 10 YaCTOTaM.
DOHOHBI. JHEPTHsI HOPMAIBHBIX KOJICOaHHI.
8 TennoBble CBOMCTBA TBEPIBIX TennoéMKOCTh KPUCTAININYECKON PEIIETKHU.
TeJ. 3akon Jlrononra u I1tu.
®opmyna Jlebdas.
TemnoBoe pacmMpeHne TBEPABIX TEI.
KOHTaKTHBIE SBJICHUS.
6 cemecTp
9 DKcrnepuMeHTalIbHbIE METOAbl | PeHTrenodayopecieHTHBIN aHaIN3.
OTIpeieNIeHUs] aTOMHOT'0 cocTa- | PeHTreHo u(pakiinOHHBINA aHATU3.
Ba U CTPYKTYpPHI KpUCTaILJIa bperosckue miockocTu.
10 | IV.3ouHas Teopusi TBEépabIX | KuHeTnuyeckue nmporecchl B 3JIEKTPOHHOM Ta3e.
TeJl Teopust metanoB [dpyne.
Kiaccuueckast Teopus aek- Cratuyeckas 3J€KTpOIPOBOAHOCTh METAILIA.
TPONPOBOJAHOCTH U €€ 3aTpyA- | BeICOKOYaCTOTHAS 37E€KTPONPOBOIHOCTh METAILIA.
HEHMUSL. I11a3MOHBI.
10 | CBOOOIHBIH JICKTPOHHBIN Ta3 KBaHTOBBII 2JIEKTPOHHBIN Ta3.

VYpaBuenue lllpenunrepa, BosHOBast GYHKIMS, SHEPTUSI, M-
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IIyJIbC, CKOPOCTb, IJINHA BOJIHBI ¢ bpoiis.
I'pannunbiMu ycoBusamu bopna — Kapmana.

OFpaHI/ILIeHI/ISI AJIs1 BOJIHOBOT'O BEKTOpa k .

—

IToxcuer yncna paspeleHHbIX 3HAYCHUI k BHYTPH KaKOW-
6o obmactu B K-tipoctpancTse.

N-3J1eKTPOHHOE OCHOBHOE COCTOSIHUE.

Pagnyc ®epmu i BoaHOBOM BeKTOp Depmu.
DJNeKTpOHHAas MIOTHOCTH, chepa Pepmu, moBepxHOCTH Dep-
MU, UMITyJIbC Depmu, SHEPTUs U CKOpocTh Depmu.

OHeprus 0CHOBHOTO cocTostHUS N 371€KTpOHOB.
Temneparypa @epmu

11

30HHas Teopus

JIBrKEHHE DIIEKTpOHA B IIEPUOJUMYECKOM II0JI€ KpHUCTAJLIA.
Oyukiusa bioxa.

Joka3zarenbcTBO TEOpEMBI broxa.

HeonHo3Ha4yHOCTH BEIOOpA BOJTHOBOT'O BEKTOPA.
[Mpubmmxennoe pemenne ypaBHenus Llpenunrepa B mepuo-
JMYECKOM MOTEHIIMaje BOIM3H IpaHuLbl 30HbI BprinitosHa.
3oubl bpusttosHa.

Crpoenue nosepxnoctu Oepmu.

12

HpOBOI[I/IMOCTb TBEPAbIX TCII

Jbipku, 3ppexTuBHas Macca.

Jlenenue Ten Ha AUAJIEKTPUKU, TPOBOJHUKH U MOJYIPOBOIHH-
KN C TOYKH 3pCHUA 30HHOH TCOpHU.

CratucTuka paBHOBECHBIX HOCHTENEH 3apsijia, OCOOEHHOCTH
TEMIIEPATypHON 3aBUCUMOCTU KOHIIEHTpAllMUd HOCHUTENEH 3a-
psna B MOJTYIPOBOAHUKE.

DOneMeHThl KBAaHTOBOM TEOPHM 3JEKTPOINPOBOJHOCTH MeETall-
JIOB.

13

SHGKTpI/I‘IeCKI/Ie U MarHuTHBIC

CBOMCTBA TBEPABIX TEI

Onektponsl B Metaiie (Pacpenenenne @epmu-lupaka).
D¢ dext Xomna (MoIynpoBOAHUKHN).
MarHuTHBIN pe30HaHC.

14

V. CBepxrekyuecThb

KBaHTOBAs KHUJIKOCTD.

JKunkuii renuii 1 ero OCHOBHEIE CBOVMCTBA.
DneKTpOHHBIE BO30YKICHUS KBAHTOBOW KHUIKOCTH.
3aKOH TUCIEPCUH.

@DOTOHBI U POTOHBL.

Caepxrtekyuectb xuakoro He Il.

JByxokunkoctHas mozaens He ll.

Kunxuit 3He.

15

V1. CBepXnpoBoaumMocThb

SBnenue cBepxnpoBoAMMOCTH. OCHOBHBIE CBONCTBAa CBEpX-
IIPOBOJISIIIETO COCTOSIHUS BEIIECTBA.

DNEKTPOHHBIN ra3 B METAJJIE B HOPMAJIbHOM COCTOSIHUU.
OCHOBBI TEOPUH CBEPXIPOBOAUMOCTH METAJLIOB.
DONEeKTPOMarHUTHHIE CBONCTBA CBEPXIPOBOAHMKOB. CBepX-
MIPOBOJITHUKHN (JIOHJOHOBCKOI'O» W «IIHIIAPIOBCKOr0» THIA.
KBaHTOBaHNE MarHUTHOTO MOTOKA.

CBepXpoBOAHUKH 1-Tr0 U 2-T0 poja.

BricokoTeMiiepaTypHas CBEpXIpOBOAMMOCTb.  IIpumeHnenue
CBEPXIIPOBOJHHKOB.
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Ta6muna 4.1.2 —Copeprkanue TUCIMILIMHBI M €70 METOIMYECKOe 00eCTIeUeHNe

Bunwl nes- DopmbI Te-
TEJIbHOCTH Vaebho- KYIIIETO KOH-
Ne Jek.,| Ne| Ne TPOJIsSt
Pa3nen (Tema) MuCHUTUIMHBI METOJINYECKUE Komnerenuuu
n/m yac | a0 mp. MATEPHATEL YCIIEBAEMOCTH
(no neoensim
cemecmpa)
1 2 3 41 5 6 7 8
5 cemecTp
1 | I. MarauTHBIE CBOIICTBA Be- 4 1 V-1, [1P-2 OIIK-1.1
IIeCTBA MV-2 T-2 OIIK-1.2
JlnamarueTuku.
2 | IlapamaraneTuku 4 1 |1 V-1, [1P-4 OIIK-1.1
MV-1, JIP-4 OIlK-1.2
MYVY-2 T-4
3 | ®eppomarseTKu 4 2 |1 y-1, I1P-6 OIlK-1.1
MV-1, JIP-6 OIIK-1.2
MYV-2 T-6
4 | Il. Jdwdaektpuyeckue cBOii- | 4 2 V-1, [1P-8 OIIK-1.1
CTBA BellecTBa MV-2 T-8 OIlK-1.2
Buasl qu3IeKTpUKOB
5 | B3aumoneiictBue cBera ¢ nu- | 4 3 V-1, JIP-10 OIlK-1.1
AIEKTPUKAMHU MVY-1 T-10 OIIK-1.2
6. | IlIl. Kpucranauueckass pe- |4 4 |3 v-1, I1P-12 OIIK-1.1
méTKAa MV-1, JIP-12 OIIK-1.2
Tunsl KOHJICHCUPOBAHHBIX MV-2 T-12
Cpell, CHMMETPHSI U CTPYKTypa
KPUCTAIIJIOB
7. | dunamuka permeTtkd, GOHOHBL. | 6 4 V-1, [1P-14 OIIK-1.1
MYVY-2 T-14 OIlK-1.2
8 | TemnoBble cBoMcTBa TBEpABIX | 6 v-1 T-17 OIIK-1.1
Tel. OI1K-1.2
6 cemecTp
9. | DkcriepUMeHTANTBHBIE  METOABI | 4 5 |5 V-1, I1P-2 OIIK-3.1
ONpeNieJIeHUusI aTOMHOTO COCTa- MV-1, JIP-2 YK-2.5
Ba U CTPYKTYPBI KPUCTAIITIA MYVY-3 T-2
10. | IV. 3onnas Teopusi TBépAbIX | 4 6 v-1, I1P-4 OIIK-1.1
Teq MYV-3 T-4 OIlK-1.2
Knaccuueckas teopus anek- OIlK-3.1
TPOIIPOBOJTHOCTH M €€ 3aTpy/I- YK-2.5
HEHUSI.
11. | CBOOOIHBIH AJIEKTPOHHBIN Ta3 4 6 V-1, I1P-6 OIIK-1.1
MVY-3 T-6 OIIK-1.2
12. | 3oHHas Teopus 4 6 |6 V-1, I1P-8 OIIK-1.1
MV-1, JIP-8 OIlK-1.2
MYV-3 T-8
13. | [IpoBOAMMOCTH TBEPBIX TEI 6 7 017 V-1, I1P-10 OIlK-1.1
MVY-1, MY-2 JIP-10 OIlK-1.2
T-10

10
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14. | DnekTpuveckue W MarHuTHbIC | 4 8 |8 V-1, I1pP-12 OIIK-1.1

. MV-1, JIP-12 OIlK-1.2
CBOWCTBA TBEP/IBIX TEI MYV-3 T-12

15. | V. CBepxTekyuecTh 4 v-1 P-16 OIIK-1.1

OIlK-1.2

16. | VI. CBepxnpoBoauMocTs 4 v-1 pP-17 OIlIK-1.1

OIlK-1.2

[1P —nmpakTuyeckas padota, JIP- naboparopnas padora, T-tect, P — pedepar

4.2 JlabopaTopHblie padoThl M (MJIH) MPAKTHYECKHE 3aHATHS

4.2.1 JlabopaTopHbie padoThI

Tabnuna 4.2.1 — JlabopaTopHbie pabOThI

No HaumenoBanue 1abopatopHoit paboThl O6bewM, yac.
1 2 3
5 cemecTp
1 DNEeKTPOHHBIN NMapaMarHUTHBIA PE30HAHC 4
2 Omnpenenenue Temiepatypsl (a3oBoro nepexonaa «heppoMarHeTuk- 4
MapaMarHeTHK» UHIYKIIMOHHBIM METOI0M
3 Dddexr Dapajges 4
4 V3ydyeHne KpUCTAIIMYECKUX CHHTOHUI U TJIOTHOM YIaKOBKHU aTOMOB | 6
Hroro 3a 5 cemectp 18
6 cemecTp
5 Pentrenosckast TIOMHUHECIICHITHS 4
6 W3yuenne TemrepaTypHOi 3aBHCHMOCTH CONPOTHUBIICHHS TTOITYIIPO- 4
BOJHHUKOB
7 Oddext Xosmra B MOTympoOBOIHUKAX 4
8 Dddext 3eedbeka 4
Hroro 3a 6 cemectp 16
Hroro 34
4.2.2 TlpakTnyeckue 3aHATHS
Tabnuna 4.2.2 — IpakTuueckue 3aHsITus
No HanmeHoBaHMe MPaKTHYECKOT0 (CEMHHAPCKOTO) 3aHATHUS O06mwem, yac
1 2 8
5 cemecTp
1 MaruuTtHble CBOMCTBA BEIIECTBA 4
2 JdnexkTpukn 4
3 Kpucranmmdeckas pemérka 4
4 30HHAas TEOPHs TBEPABIX TEI 6
Wroro 3a 5 cemecTp 18
6 cemecTp
5 | PentrenoBckoe uznydeHue 4
6 | CrarucTtuka paBHOBECHBIX HOCHTENEH 3apsga, OCOOCHHOCTH Temrepa- 4

HUKC

TYpHOM 3aBHCHUMOCTH KOHIEHTpPALMW HOCUTENEH 3apsjia B MOJYIPOBOJI-

11
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7 | Oddexr Xomna B MOIyPOBOIHUKAX 4
8 | MarHuTHBIN pe30HAHC 4
Wroro 3a 6 cemecTp 16
Htoro 34

4.3 CamocrositesbHas padora crygentos (CPC)

Ta6muna 4.3 — CamocrosTenpHaspadoTa CTYJI€HTOB

Ne
pas- Cpox Bpewms, 3atpaun-
Aca HaumenoBanwue pa3aena(TemMbl) TUCIUTUTHHB BBIIIOJI- BACMOC Ha BbI-
(Te- nosiHenue CPC,
MBI ) HEHIA yac.
1 2 3 4
5 cemecTp
1 JlnamMarHeTUKHU 2 Henens 14
2 [TapamarneTuku 4 genens 16
3 deppoMarHeTuku 6 Henens 8
4 Bupl quanekTpukoB 8 Henens 8
5 B3anmMozeiicTBre cBeTa ¢ MUINCKTPUKAMU 10 Henensa 10
6 Turbl KOHACHCUPOBAHHBIX CpPEJ, CAMMETpPHUsS U CTPyKTypa | 12 Henmens 18
KPUCTAJIJIOB
7 Jlunamuka peretrku, GOHOHBI 15 Henensa 15,9
8 TerioBble CBONCTBA TBEPBIX TEI 18 nenenst 18
Hroro 3a 5 cemectp 107,9
6 cemecTp
9 DKCliepUMEHTAIbHbIE METOJbl OIpPENETIeHHUs] aTOMHOTO | 2 Henens 8
COCTaBa M CTPYKTYPHI KpUCTAILIA
10 Krnaccudeckast Teopust 3JEKTPOIIPOBOAHOCTH U €€ 3aTpya- | 4 Hememns 7,85
HEHMUSL.
11 CB0OO/THBIH AJIEKTPOHHBIH ra3 6 Henens 6
12 3oHHas Teopus 8 Hemens 6
13 [TpoBOAMMOCTE TBEPBIX TEI 10 Hepens 6
14 DNeKTpUYECKHE U MAaTHUTHBIE CBOMCTBA TBEPABIX TEI 12 Henensa 6
15 CBepxTeKy4yecThb 15 nenens 6
16 CBepXITPOBOIMMOCTH 18 Henensa 6
Wroro 3a 6 cemectp 51,85
Hroro 159,75

5 IlepeyeHb y4eOHO-METOAMYECKOT0 olecredeHHs ISl CAMOCTOSATeIbHOH pa-
00ThI 00yYAOIIUXCH 10 AUCIUIIHHE

CTyZleHTbl MOTYT MpPH CaMOCTOSATEIIBHOM HM3YYE€HHH OTHEJIBHBIX TEM U BOIPOCOB
JTUCHUTUIUH TIOJI30BaThCS YUEOHO-HATJISIAHBIMU [TOCOOUSIMHU, YU€OHBIM 000PY/I0BAaHUEM U

12
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METOIMYECKUMH pa3paboTkamu kadeapsl B pabouee BpeMsi, ycTaHoBIeHHOe [IpaBunamu
BHYTPEHHETO pacropsaka pabOTHUKOB.

Y4eOHo-MeToInYecKoe 00ecTieueHue AJisi CaMOCTOATEIBHON PaboThl 00YJarOIMXCS
10 IaHHOM JUCLUIUIMHE OPraHnu3yeTcs:

OUbIUOMEKOU YHUBEPCUMEMA.!

e OuOMMOTEYHBIN (POH] YKOMILJICKTOBAH Y4€OHON, METOAMUECKOM, HAyUYHOMU, TTepH-
OJIMYECKOM, CIIPABOYHOM U XYA0KECTBEHHOU JIMTEPATYPOU B COOTBETCTBUM € YII 1 nanHOM
PLIJT;

® UMEETCs JOCTYN K OCHOBHBIM MH(OPMALIMOHHBIM 00pa30BaTelIbHBIM pecypcam,
nH(pOpMaMOHHOW 0a3e JaHHBIX, B TOM 4yucie Oubirnorpaduueckoi, BO3MOKHOCTh BBIX O-
na B IHTepHer.

Kageopoui:

e q@yreM oOecrnedeHHUs  JOCTYITHOCTH  BCEro  HEOOXOAMMOro  y4deOHo-
METOJIMYECKOI0 U CIIPAaBOYHOI'O MaTepHUalIa;

® IIyTEM MPEAOCTaBICHUS CBEJICHUN O HAIWYMHU Y4eOHO-METOJUYECKOW JHUTepa-
TYpbl, COBPEMEHHBIX IIPOTPAMMHBIX CPEJICTB.

® [yTeM pa3pabOoTKH:

— METOAMYECKUX PEKOMEHJIalui, MocoOUuid Mo OpraHu3aly caMOCTOATENIbHON pa-
OOTBI CTYJEHTOB;

— TeM pedeparos;

— BOIIPOCOB K 3a4€Ty;

—METOJTIMUECKUX YKa3aHHU K BBIMTOIHEHUIO TA00OPATOPHBIX PadOT U T.11.

munozpaghueti yHueepcumema.

— TIOMOIIb aBTOPaM B TMOJIFOTOBKE M M3JJaHUU HAy4YHOU, YIEOHOW U METOJAMYECKOU
JUTEPATYPBHL;

—yJIOBJIETBOPEHUE MOTPEOHOCTH B TUPAKUPOBAHUU HAYyUYHOH, yUEOHON U METOUYe-
CKOM JIUTEPATYPBHI.

6 OOpa3oBaTe/jibHbIEe TeXHOJOTHH. TeXHOJOTMH HCMOJb30BAHUS BOCIUTATE/b-
HOT'0 MOTEHIHMAJIA U CHUIIIMHBI

Peanuzanys KOMOETEHTHOCTHOIO IIOAX0AAa IIPEAyCMaTPUBAET IIMPOKOE UCIIOIIb3O-
BaHUE B 00pa30BaTEIIbLHOM IIPOLIECCE AKTUBHBIX U MHTEPAKTUBHBIX (POPM IPOBEACHUS 3a-
HSTUN B COUETAHUU C BHEAYAUTOPHOU pabOTOM C 1enbi0 (OpMUPOBAHUST YHUBEPCATBHBIX,
oOuienpogeccuoHaNbHBIX U TPO(ECCHOHATBHBIX KOMIETEHIIMNH 00yJaromuxcsl.

Tabnuna 6.1 — MaTepakTuBHBIE 00pa30BaTEIbHBIC TEXHOJIOTUH, UCTIOIB3yEMbIE IPHU
IIPOBEJCHNN ayJUTOPHBIX 3aHATUN

No HaumenoBanue paszaena (TeMbl JTEKIUH, Hcnonb3yeMble HHTEpaKTUBHBIE OOneMm,
- MPAKTUYECKOT0 WK J1a00paTOPHOTO 3aHATHS ) 00pa3oBaTeIbHbIE TEXHOJIOTHU gac.
1 2 3 4
1 [IpakTrueckoe 3ansTue: «MarHuTHbie Pa300p KOHKpETHBIX CUTyalui 2
CBOMCTBA BEIIECTBAY
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6 JlaGopatopHas pabora: «I¢pdext Xomia B Pa300p KOHKpETHBIX CUTyallul 2
HOJIYTIPOBOTHUKAX»
Hroro: 4

Copepskanve AUCIHUILUIMHBI 00JaaeT 3HAUYUTEIbHBIM BOCIHUTATEIbHBIM MOTEHIIH a-
JIOM, TOCKOJIbKY B HEM aKKyMYJIMPOBaH UCTOPUYECKUII U COBPEMEHHBI HAYyUHBIA OMBIT
yesioBeuecTBa. Peanu3zaiys BOCIUTATEIBHOTO MOTEHIMANA JUCITUTUIMHBI OCYIIECTBIISIETCS
B paMKax €IMHOTro 00pa30BaTEIbHOTO M BOCIUTATEIHLHOTO MPOIECca U CIIOCOOCTBYET He-
MPEPHIBHOMY PA3BUTHUIO JTUYHOCTHU KaXJ0ro oOydaronierocs. /lucuumivHa BHOCUT 3HA4 U-
MBI BKJIaa B (opMupoBaHue 001IeH U MPodheCCUOHATBHOW KYJIbTYpbl OOYYarOIIMXCS.
ConepxaHue AUCIUIUIMHBI CIOCOOCTBYET MPOPECCUOHAIBHO-TPYAOBOMY BOCIUTAHUIO
00yyYaroImmxcs.

Peanuzanyst BocnmuTaTeIbHOTO MOTEHIMANA TUCIUTUIMHBI OJIpa3yMeBaeT:

- 1eJICHAIIPaBJICHHBIA OTOOP MpernojaBaTeyeM M BKIIOUYEHUE B JICKIIMOHHBIN Marte-
puai, Marepuan JJid MPaKTHUYeCKUX U J1a00paTOPHBIX 3aHITHI COMEp KaHMS, TE€MOHCTPHU-
pyromiero oOy4aronmmcst 00pasiibl HACTOSIIET0 HAYYHOTO MOABMYKHIYECTBA CO3/1aTeleil U
Ipe/ICTaBUTENIeH JaHHOW OTpaciu Hayku (IIPOU3BOJICTBA), BHICOKOTO MpodeccuoHaIn3Ma
Y4€HBIX (TIpeAcTaBUTENEH MPOU3BOJCTBA), UX OTBETCTBEHHOCTH 32 PE3YJIbTaThl U MOCIE -
CTBUSA JESITEILHOCTHU JJIsl YEJOBEKa M OOIIECTBA; MPUMEPHI MOJJIMHHON HPaBCTBEHHOCTHU
JOJIEH, IPUYACTHBIX K PA3BUTHIO HAYKH U MPOU3BOJICTBA, a TAKKE MPUMEPHI TBOPUECKOTO
MBIIUICHUS;

- IPUMEHEHUE TEXHOJIOTUM, POpM M METOJOB MPENolaBaHusl TUCIMUILUIMHBI, UME I0-
IIUX BBICOKMI BOCHUTATEIbHBIN 3(PEKT 3a cueT Co3JaHusl YCIOBUN JJIsI B3aUMOICHCTBUS
00yyJaromuxcsl ¢ MpernojaBarTesieM, IPyruMu o0yJaroluMUCs, TPEACTaBUTEIIMHU paboTo-
natened (komaHgHas paboTa, MpOeKTHOE 00ydeHue, pa300p KOHKPETHBIX CUTyalluH, pe-
IIICHHUE KEHCOB);

- JUYHBIM MpUMEp NpernojaBaTess, JTEMOHCTPALMI0 UM B 00pa3oBaTeJIbHOW Jesi-
TEIHHOCTU U OOIICHUH C O0YUYaIOIIMMHUCS 32 paMKaMu 00pa30BaTeIbHOTO MPOIecca BhIC O-
KoM 0011e#t 1 mpohecCHOHANTBHON KYIbTYPHI.

Peanuzanusi BocIMTATENbHOTO TMOTEHIIMANA AWCIUIUIMHBI HAa YY€OHBIX 3aHATHUSX
HalpaBjieHa Ha MOJJIEp )KaHe B YHUBEPCUTETE €MHON Pa3BUBAOIIEH 00pa30BaTEIbHON U
BOCIIMTATENBHOUN cpeabl. Peann3anusi BOCIUTATENILHOTO NOTEHIMAIA TUCIUIUIMHBIL B X0J1€
CaMOCTOSATENLHON PabOThl O00YUYaAIOIMIUXCS CIIOCOOCTBYET PA3BUTHIO B HUX IIEJICYCTPEM-
JIEHHOCTH, UHUIIMATUBHOCTH, KPEAaTUBHOCTH, OTBETCTBEHHOCTH 32 PE3yJbTaThl CBOCH pa-
00Tbl — KayecTB, HEOOXOAMMBIX ISl YCHEHIHOW COLMANU3ALMK U MPOdheCcCHOHATBHOIO
CTaHOBJICHHUS.

7@oH OUEHOYHBIX CPEACTB /Jisl NMPOBEJEHUS NMPOMEKYTOUYHOH aTTeCTAIMU
00y4arIIMXCs MO AUCHUILIHMHE

7.1 IlepeyeHb KOMIETEHUMI ¢ yKa3aHUeM 3TanoB ux GopMUpPOBaHMS B IP O-
1ecce 0CBOEHHsI OCHOBHOI MPodeccHOHATBHOIT 00pa30BaTEIbHOI MPOTrPaMMBbI
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Ta6nuna 7.1 — Dranbl GopMUpPOBaHKS KOMITETCHITUH

Kon n HaumeHoBa-
HHE KOMIIETEHIIUH

Orans* HopMUPOBaHHUS KOMIIETECHIIHHA

U TUCLUTUIMHBI (MOIYJH) U IPAKTUKH, IPU U3YUEHUHN/ TPOXOKACHUN KOTOPBIX
dbopMupyeTcs TaHHAs KOMIIETCHITHS

HavaJIbHBIN

OCHOBHOH

3aBEpUIAIONINI

1

3

4

VK-2.5 OuenuBaer
pelnieHue IMOCTaB-
JICHHBIX 3aJ1a4 B 30HE
CBOCH OTBETCTBEHHO-
CTH B COOTBETCTBHH C
3aIIaHUPOBAHHBIMU
pe3ynbTaTaMu  KOH-
TpOJs, MpU HEo0Xo-
JUMOCTH  KOPPEKTH-
pyeT crocoObl periie-
HHS 33124

duzuka KOHACHCUPOBAHHOI'O COCTOSHHA

[IpousBoacTBEHHAS
MPEIAUTIIIOMHAs
MPaKTHKA

OIIK-1.1 Bnaneer
MaTeMaTUYeCKUM

anmapaToM Ui OIH-
CaHus, aHaJlIU3a, TEO-
PETUYECKOTO M IKC-
MIEPUMEHTAIBbHOTO

WCCTIEOBAHUS U MO-
nenvpoBaHus  (pusu-
YECKUX XHUMHYECKHUX
CHCTEM, SBJICHHH H
MPOIIECCOB, HCIOJb-
30BaHMs B O0y4E€HUH
u  1npodeccuoHab-
HOU JeSITeIbHOCTU

dusuka

Xumust

IIpukimagHas MexaHuka
®usnka JUIEKTPUKOB

Kpucramnorpadus
KBanToBasi MexaHuka u cra-
TUCTUYECKas PU3HKa
YyeOHasi 03HAKOMUTENIbHAS
IIPAKTHKA

Briciias maTtemaTuka

duznka KOHAEHCU-
POBAHHOTO COCTOSI-
HUSA

OIIK-1.2 Hcnons3y-
eT (u3NUYECKue 3aKo-
Hbl W TPUHIMIBI B
cBoeil  mpodeccuo-
HAJIbBHOW J€ATENIbHO-
CTH

duznka
dusuKa IUIIEKTPUKOB

KBanToBast MexaHWKa M CTa-
TUCTUYECKas Pru3uKa
VYueOHasgs 03HAKOMHTEILHAS
MPaKTHKA

duznuka KOHAEHCU-
POBAaHHOIO COCTOSI-
HUA

OIIK-3.1 CocraBusgeT
OTYeTHl MO Y4eOHO-
HCCIIe0BATEIbCKOM
ACATCIIbHOCTH,
BKJIFOYast aHaau3
AKCIIEPUMEHTAIBHBIX
pe3yJIbTaTOB,  COIIO-
CTaBJICHUA HUX C HU3-
BECTHBIMH aHajora-
MU

dusnka

Xumust

Mertponorusi, CcTaHIapTH-
3a1us ¥ cepTuUKaIus

DNEeKTPOTEXHHUKA
VYuebHas 03HAKOMMTENIbHAs
HpaKkTHKa

Bricmiast MaTemaTuka

duznuka KOHAEHCU-
POBAaHHOIO COCTOSI-
HUA

7.2 Onucanne nmokasaresieil 1 KpuTepueB OLCHUBAHUS KOMIIETEHIMIA HA pa3-
JIMYHBIX 3Tanax ux ¢GopmMupoBaHus, ONMCAHUE KA OL[CHUBAHUS
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Tabmuna 7.2 — [1oka3aTenau U KpUTEpUHU OIEHUBAHUS KOMIIETEHIIUM, IIKaIa OleH -

BaHUA

Kon [Tokaszarenu Kpurepuu u mikana oneHUBaHUS KOMIIETCHIIMN

KOMIICTCH- ONCHHBAHUA IToporossrit IIponBuHYTHII Bricokuii ypoBeHb

un/ Tar KOMIETEeHIMH YPOBEHb YPOBEHb («oTIMYHOY)

(vkasvieaem- | (uHOUKamMOpbsl 00- («yIOBIIETBOPUTENB- | (XOPOIIO»)

A HA36AHUE | CIMUDICEHUS KOMNE- | Ho)

amana u3 meHyuil, 3aKpen-

n.7.1) JIeHHbLE 34 OUCYU-
RAUHOTL)

1 2 3 4 5

YK-2/ VYK-2.5 OuenuBaer | 3Hath: 3HaTh: 3HATh:

HayaJlbHBIM, | peIIEHUE ITOCTaB- - pyngameHTanpHbBIe | - PyHIAMEHTAIb- - (hynnamMeHTaIbHbIE

OCHOBHOM JICHHBIX 337124 B 3aKOHBI (PU3UKU HbI€ 3aKOHbI (U3U- | 3aKOHBI (PU3UKU
30HE CBOEH OTBET- | KOHJEHCHUPOBAHHOI'O | KM KOHJIEHCUPO- KOHJICHCUPOBaHHOI'O
CTBEHHOCTH B CO- COCTOSIHUS JIJIsl CBOE- | BAHHOT'O COCTOSIHUSL | COCTOSIHMS ISl
OTBETCTBHH C 3a- BPEMEHHOM OLICHKH | JUJIsl CBOEBPEMEH- CBOEBPEMEHHOM

TUTAHUPOBAHHBIMU
pe3yJibTaTaMu KOH-
TPOJISA, IPH HEOO-
XOJIMMOCTH KOP-
PEKTHPYET CIIOCO-
OBI perIeHus 3a1a4

MOJTyYEHHBIX JKCIIe-
PUMEHTAJIbHBIX 3a-
BUCHUMOCTEM;

YMers:

- OCYLIECTBJIATH I10-
CTaHOBKY LIEJEN U
3aja4 paboThl IpU
BBITIOJTHEHUH Hay4-
HBIX UCCIIEJJOBaHU;

HOH OLICHKU I10JIY-
YEHHBIX JKCIIEPH-
MEHTAJIbHBIX 3aBU-
CHMOCTEH;

- €JUHUIIBI U3MEpE-
HUs B (PU3HKE KOH-
JIEHCUPOBaHHOTO
COCTOSIHUS JJIS
IIPOBEPKU pa3Mmep-
HOCTH;

Ymers:

- OCYILIECTBIISATh
MMOCTAHOBKY LEIeH
¥ 337124 paboThI
IIPU BBITTOJTHEHUH
HaY4HBIX UCCIIeNI0-
BaHUM;

- IOJTy4aTh U o0pa-
0aTpIBaTh HEOO-
XOAUMYIO JUIS UC-
cJIeOBaHUN Ha-
YUHYI0 HH(pOpMa-
1II0;

OIICHKH MOJTYYCH-
HBIX KCTICPUMEH-
TaJbHBIX 3aBUCHUMO-
CTCHi;

- €JIMHUIIBI U3Mepe-
HUA B (PU3HKE KOH-
JIEHCHUPOBAHHOTO
COCTOSIHUS JIJISI TIPO-
BEPKHU Pa3MEPHOCTH;
- IPOrpaMMHEIC
MPOYKTHI AJist 00-
paboTKHU U aHAIHM3a
JKCIIEPUMEHTAIb-
HBIX JIAaHHBIX
YMmeTs:

- OCYUIIECTBIISATH IO-
CTaHOBKY LIeJIeH U
3a/1a4 paboThI pU
BBITIOJTHCHUH HAYy4-
HBIX MCCJIEOBAHNM;
- IOJy4aTh U o0pa-
OaThIBaTh HEOOXO-
JTUMYIO JUTS HcCTie-
JIOBAHUI HAYYHYIO
UH(OPMALIUIO;
-CHCTEeMaTU3UPOBATh
HAy4YHO-
TEXHUUYECKYIO U
IKCIIEPUMEHTAIb-
HYI0 HH(POpMAIUIO
Bnagets (vm
Nmets onwIT nes-
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Kon ITokazarenu Kpurepuu u mkana olleHUBaHNS KOMIIETECHIINH
KOMIICTCH- OLICHUBAHUA [ToporoBsbsiii [IpoaBuHyTHIN Bricokuii ypoBeHb
1uy/ oTar KOMIICTCHIIHH YPOBEHb YPOBEHb («oTIIHYHOY)
(ykasvieaem- | (UHOUKAMOPbL 00~ | («yZOBIECTBOPHTEIb- | (XOPOIION)
AL HA36AHUE | CIMUDICEHUS KOMNE- | Ho)
amana u3z meHyutl, 3aKpen-
n.7.1) JIeHHbIe 3 OUCYU-
NIUHOLL)
1 2 3 4 5)
TEJIBLHOCTH):
- HaBBIKaAMU TIPEI0-
Brnaners (wnu Umets | Brnagets (ummn CTaBJICHUS OTYETOB
OTIBIT JICATEITHHO- WNmets onbIT nes- SKCTIIEPUMEHTAJIb-
CTH): TEIBHOCTH): HBIX U3MEPEHHIA;
- HABBIKAMU TIPEIO- | - HABBIKAMM IMPEJO- | - HABBIKAMHU aHaJIu3a
CTaBJICHUS OTYETOB | CTaBJCHHS OTUYETOB | PE3yJIbTaTOB HCCIIE-
AKCIIEPUMEHTAIIBHBIX | SKCIIEPUMEHTAIb- JIOBAHMIA,
HU3MEPEHMUI; HBIX U3MEPEHHIA; - HaBbIKaMU pabOThI
- HaBBIKAMU aHAIU- | C MATEMAaTHYECKUM
3a pe3yNabTaTOB UC- | ammapaToM (GpU3uKu
CJICIOBAHMUIA; KOHJIEHCHPOBAaHHOTO
COCTOSIHUS;
OIIK-1/ OIIK-1.1 Bmameer | 3Hath: 3HaTh: 3HaTh:
3aBeplIaro- MaTeMaTHYeCKUM -COCTOSIHUE COBpE- -COCTOSIHHE COBpE- | -COCTOSIHHE COBpE-
0807071 anmapaToMm JUIs MEHHOH KBaHTOBO- MEHHOHM KBaHTOBO- | MEHHOH KBaHTOBO-

OTIMCaHUs, aHAIH3A,
TEOPETUYECKOTO H
JKCIIEPUMEHTAITb-
HOTO UCCIIETOBAHHUS
Y MOJICTTUPOBAHUS
bu3NYECKUX XUMU-
YECKHX CHCTEM,
SBJIEHUW U MPOLEC-
COB, UCIIOJIb30Ba-
HUS B 00y4eHUU U
npoheccCuoHaNBHOM
JeSITeTbHOCTH

MOJICBOW KAPTHUHBI
MHUpa

VMmeTs:

- paccuuThIBaTh
HaMarHm4eHHOCTH 110
3aJJaHHBIM BHCIIIHUM
BO3JICUCTBUSIM U
CBOMCTBaM Marepua-
JIa MCCIIeTyEMOr0
00BbeKTa,

MOJICBON KapTUHBI
MHpa

- huznueckue
[IPUHIIUIIBI pacyeTa
TCILIOIIPOBOAHOCTHU
TBEPABIX TECJI

YMeTh:

- pacCUuTHIBaTh
HaMarHM4eHHOCTh
10 3aJaHHBIM
BHEIITHUM BO3€H-
CTBHUSM U CBOIi-
CTBaM Marepuajia
UCCIIeTyeMOro 00b-
eKTa,
-paccuuTHIBAThH JU-
AIEKTPUYECKYIO
MIPOHUIIAEMOCTD U
MOJISIPU3YEMOCTh

MOJIEBOW KapTUHBI
Mupa

- (huzmveckue MpuH-
IIUIIBI pacyeTa Tem-
JIOTIPOBOAHOCTH
TBEPJIBIX T

- KJIacCU(UKAIUIO
MaTepHUasoB MO UX
MAarHUTHBIM U DJICK-
TPUUYECKUM CBOM-
CTBaM

YMeTh:

- pacCUMTHIBaTh
HaMarHM4eHHOCTh
I10 3aJJaHHLIM BHEIII-
HHUM BO3IEeHCTBUSIM
U CBOICTBaM Mate-
pualia uccienyemMo-
ro o0ObeKTa,
-pacCUUTHIBATh JTH-
3JEKTPUUYECKYIO
MPOHUIIAEMOCTh U
MOJISIPU3YyEMOCTh
JTUDJICKTPUKOB T10
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Kon ITokazarenu Kpurepuu u mkana olleHUBaHNS KOMIIETECHIINH
KOMIICTCH- OLICHUBAHUA [ToporoBsbsiii [IpoaBuHyTHIN Bricokuii ypoBeHb
1uy/ oTar KOMIICTCHIIHH YPOBEHb YPOBEHb («oTIIHYHOY)
(ykasvieaem- | (UHOUKAMOPbL 00~ | («yZOBIECTBOPHTEIb- | (XOPOIION)
AL HA36AHUE | CIMUDICEHUS KOMNE- | Ho)
amana u3z meHyutl, 3aKpen-
n.7.1) JIeHHbIe 3 OUCYU-
NIUHOLL)
1 2 3 4 5)

Bnaners (mnm mets
OMBIT JAESATENbHO-
CTH):

- COBPEMEHHOU
Hay4HOU TEPMHUHO-
norueit GU3NKU KOH-
JEHCUPOBAHHOTO CO-
CTOSIHUS, IOHSATUSIMU
0 KBa3W4acTHULIAX

JAUBJICKTPUKOB I10
3aJaHHbIM Xapak-
TCPUCTHUKAM BCIIIC-
CTBa U BHCIIHEMY
ITIOJIFO

Bnanets (vim
Nmets onbIT nes-
TEIBLHOCTH):

- COBPEMEHHOU
Hay4YHOU TEPMHUHO-
Joruen Gpusuku
KOHJICHCUPOBAHHO-
ro COCTOSIHUS, TO-
HATHUSIMHU O KBa3H-
yacTHIax

- c1ocoboM ompe-
JIeJIeHUS] ITUPUHBI
3anpenieHHON 30HbI
MOJIYITPOBOJTHUKA

3a/IaHHBIM XapaKTe-
pUCTHKaM BEIIECTBA
Y BHEILLIHEMY T1OJIIO
-BBIYUCIISTH KOH-
LEHTpPaLUI0 HOCHU-
TeJIeNH 3apsiaa B 1o-
JyNPOBOAHUKAX
Bnagets (wm
HNwmerts onbIT nes-
TEJIBLHOCTH):

- COBPEMEHHOU
Hay4YHOU TEPMHUHO-
noruen Gpusuku
KOHJIEHCHPOBAaHHOTO
COCTOSIHUS, IOHSITH-
SIMH O KBa3U4aCTH-
ax

- crocoboM ompeie-
JIEHUS] LIUPUHBI 3a-
MPEUIEHHOW 30HBI
MOJIYITPOBOJIHUKA

- OKCTIEPUMEHTATb-
HBIMHU METOJIaMU
ONpeAeseHUs COCTa-
Ba U CBOMCTB Belle-
CTBa

OIIK-1.2 Ucnomnb-
3yeT pu3nyeckue
3aKOHBI ¥ IPUHITU-
bl B CBOEH Mpo-
beccruoHanbHOM
JESITCIIBHOCTH

3Harh:

-OCHOBHBIE OIIpejie-
JIEHUS U TOHATHS
(U3HUKN KOHJIEHCH-
POBaHHOI'O COCTOS-
HUS

3HaTh:

-OCHOBHBIE OIIpe-
JICTICHUS] ¥ TIOHSITHS
(U3UKHA KOHJICHCH-
POBaHHOTO COCTOSI-
HUS

- 3¢ deKTHI, IexKa-
Iye B OCHOBE pa-
O0TBI COBPEMEHHBIX
JIATYUKOB

3HAaTh:

-OCHOBHBbIE OIlpejie-
JICHUS ¥ TIOHSTHUS
(bU3MKYN KOHJEHCH-
POBaHHOI'O COCTOSI-
HUS

- 3¢ deKTHI, JIexKa-
I1e B OCHOBE pado-
ThI COBPEMEHHBIX
JATYNKOB

- TEOPETUYECKHE
OCHOBBI CBEPXTEKY-
4EeCTU U CBEPXIIPO-
BOJIMMOCTH
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Kon ITokazarenu Kpurepuu u mkana olleHUBaHNS KOMIIETECHIINH
KOMIICTCH- OLICHUBAHUA [ToporoBsbsiii [IpoaBuHyTHIN Bricokuii ypoBeHb
1uy/ oTar KOMIICTCHIIHH YPOBEHb YPOBEHb («oTIIHYHOY)
(ykasvieaem- | (UHOUKAMOPbL 00~ | («yZOBIECTBOPHTEIb- | (XOPOIION)
AL HA36AHUE | CIMUDICEHUS KOMNE- | Ho)
amana u3z meHyutl, 3aKpen-
n.7.1) JIeHHbIe 3 OUCYU-

NIUHOLL)
1 2 3 4 5)

YMeTs: YMerTs: YMmerTs:

-00BSCHATH TCILIO-
BBI€ CBOMCTBA TBEP-
JIBIX TEJI, UCXO/IS U3
MMOJIOKEHUH CTaTH-
CTHYECKOU (PU3UKH,

Bnanets (wnu Umeth
OIIBIT JIEITEILHO-
CTH):

-U3BECTHBIMU B (U-
3UK€ KOHJEHCUPO-
BAHHOT'O COCTOSTHHS
METOANKAMHU pa3pa-
60TKH (pr3HKO-
MaTEeMaTHUYECKHUX
MOJIETIEN MPOLECCOB
U SIBJICHUM B 00J1aCTH
HAaHOTEXHOJIOTHH,

-00BSICHATDH TCILIO-
BBIC CBOMCTBA
TBEPJBIX TEJ, UC-
X0 U3 MOJI0XKeE-
HUM CTaTUCTHYEC-
CKoM (pu3uKw,
-IPUBJICKATh MaTe-
MaTHYECKHIi arma-
part GU3MKH KOH-
JIEHCUPOBAHHOTO
COCTOSIHHS JIST
pacdeTa CBOMCTB
MaTepHuaoB;

Bnanets (vm
Nmets onwIT nes-
TETBLHOCTH):
-U3BECTHBIMU B (U-
3UK€ KOHJEHCUPO-
BAHHOT'O COCTOSIHUS
METOJANKAMHU pa3-
paboTku pusmKo-
MaTEeMaTHYSCKHUX
MOJENEN Tporec-
COB U SBIICHUU B
001aCTH HAaHOTEX-
HOJIOTHH,
-HaBBIKaMH TIPE]I-
CKa3aHus MpOBO-
ISIIUX 1 MarHuT-
HBIX CBOMCTB HAHO-
00BEKTOB,

-00BSICHATD TEILIO-
BbI€ CBOMCTBA TBEP-
JIBIX TEII, UCXOJIS U3
MOJIOKEHUHN CTaTH-
CTHYECKOU (PU3UKH,
-IPUBJIEKATh MaTe-
MAaTHYECKU anmna-
pat pu3uKU KOHICH-
CHUPOBAHHOTO COCTO-
SIHUSL JIJISl pacdera
CBOMCTB Marepua-
JIOB;

-BBIYHCIISATH KOH-
HEHTPALIUIO0 HOCHUTE-
Jel 3apsiaa B Moiy-
MIPOBOIHHUKAX
Bnanets (wnu
HMeTh onbIT nes-
TEIbHOCTH):
-U3BECTHBIMU B (pH-
3UKe KOHJIEHCUPO-
BaHHOTO COCTOSIHUSA
METOIMKaMHU pa3pa-
00TKHU (PU3UKO-
MaTeMaTHIEeCKHIX
MOJENEN ITPOLECCOB
U SIBJICHUM B 00J1a-
CTH HaHOTEXHOJIO-
THH,

-HaBBIKaMU TIpeJi-
CKa3aHUsI TPOBO/IS-
IIMX ¥ MAaTHUTHBIX
CBOMCTB HAHOOOBEK-
TOB,

- HaBbIKaMU BbISIB-
JIeHUs IPUYMH Pu-
3UYECKUX MPOOIIeM
HauboJsee yacTo
BO3HUKAOIINX B XO-
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Kon ITokazarenu Kpurepuu u mkana olleHUBaHNS KOMIIETECHIINH
KOMIICTCH- OLICHUBAHHA [Toporossiii [IponBuHYTHII Bricokuii ypoBeHb
LMK/ OTAll KOMIICTECHIHH YPOBEHb YPOBEHb («oTIMYHO»)
(ykasvieaem- | (UHOUKAMOPbL 00~ | («yZOBIECTBOPHTEIb- | (XOPOIION)
AL HA36AHUE | CIMUDICEHUS KOMNE- | Ho)
amana u3 meHyuil, 3aKpen-
n.7.1) JIeHHbIe 3 OUCYU-
NIUHOLL)
1 2 3 4 5)
ne npogeccuoHalb-
HOM JI€ATEIbHOCTH
OIIK-3/ OIIK-3.1 CocraB- 3HaTh: 3HaTh: 3HaTh:
3aBeplIaro- JI€T OTYETHI 110 -MaTEeMaTUYECKAN -MaTeMaTUYECKUN -MaTeMaTU4YEeCKUN
LU yueOHo- anmnapat GU3NKu anmnapar (pU3MKH anmnapar (GU3NKu
UCCJIEIOBATENb- KOHJICHCUPOBAaHHOI'O | KOHJIEHCUPOBAHHO- | KOHJIEHCUPOBAHHOTO
CKOH J1eATeNbHO- COCTOSIHMS JUJISl MO- IO COCTOSIHUS JUIst COCTOSIHUS ISl MO-
CTH, BKJIIOYas aHa- | JAEJIMPOBAHUS IIPO- MOJIETTUPOBAHUS JEJIMPOBaHMUSI IIPO-

JIN3 DKCIICPUMCH-
TaJIbHBIX PE3YyJIbTa-
TOB, COIIOCTAaBJIC-
HUA UX C U3BECT-
HBIMH aHaJ1oraMm

LIECCOB U ABJICHUH,
JIEKAIIUX B OCHOBE
(bYHKLIMOHUPOBAHUS
MaTepHaloB;

YMers:

- IPUMEHSATH METOBI
aHanu3a u 006padboT-
KH
OKCIICPUMCHTAJIBHBIX
JTAHHBIX,

MPOLIECCOB U sIBJIE-
HUH, JICKAIIUX B
OCHOBE (DYHKITHO-
HUPOBAHUS MaTe-
pHUaJoB;
-KJnaccuuKauo
JIUBIEKTPUUECKUX U
MarHuTHBIX MaTe-
pHUaioB, MOMYIPO-
BOJHUKOB U HX CO-
SIMHEHUM I10 UX
AIEKTPUIECKUM,
MAarHuTHBIM U OII-
THYECCKUM CBOM-
CTBaM

YMerTs:

- IPUMEHSTh METO-
JIbI aHAJIM3a U 00-
paboTKH
AKCTIEPUMEHTAITb-
HBIX JaHHBIX,

- PUMEHSTH METO-
JIbl MOJICTTUPOBAHUS
¢ 1enbio dhdex-
TUBHOU ONTUMU3A-
IIUU CBOMCTB Mare-
pHUATIOB U KOMIIO-
HEHTOB HaHO- U
MHUKPOCHUCTEMOU
TEXHHKH,

1IECCOB U SIBIICHHIA,
JIC)KAIITUX B OCHOBE
(YHKITMOHUPOBAHUS
MaTepHaJioB;
-KJ1acCU(UKAIUIO
TUDJICKTPUUECKUX U
MarHUTHBIX MaTepu-
aJIoB, MOJIYIPOBO/I-
HHMKOB U UX COCIIH-
HEHHI1 110 UX DJICK-
TPUYECKUM, Mar-
HHUTHEIM M ONITHYE-
CKHUM CBOMCTBaM

- KOMIIBIOTEPHBIE
cpeacTBa o0paboTKU
AKCTICPUMEHTAITb-
HBIX JTaHHBIX.
YMeTh:

- IPUMEHSTh METO-
JIbI aHaJIM3a U 00pa-
00TKH
AKCTIEPUMEHTAITb-
HBIX JTaHHBIX,

- IPUMEHSTH METO-
JIbI MOJICTTUPOBAHMS
¢ 1enbio A PexTuB-
HOM ONTUMU3AIUN
CBOICTB MaTepHaJiOB
1 KOMIIOHEHTOB Ha-
HO- U MUKPOCHCTE-
MO TEXHUKH,

- IPUMEHSITh METO-
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Kon ITokazarenu Kpurepuu u mkana olleHUBaHNS KOMIIETECHIINH
KOMIICTCH- OLICHUBAHUA [ToporoBsbsiii [IpoaBuHyTHIN Bricokuii ypoBeHb
1uy/ oTar KOMIICTCHIIHH YPOBEHb YPOBEHb («oTIIHYHOY)
(ykasvieaem- | (UHOUKAMOPbL 00~ | («yZOBIECTBOPHTEIb- | (XOPOIION)
AL HA36AHUE | CIMUDICEHUS KOMNE- | Ho)
amana u3z meHyutl, 3aKpen-
n.7.1) JIeHHbIe 3 OUCYU-
NIUHOLL)
1 2 3 4 5)

Bnaners (mmm mets
OTIBIT JCSATEIBHO-
CTH):

- HaBbIKaMU pabOThI
C COBPEMCHHBIMU
MIPOrPaMMHBIMH
CpelICcTBaMu U METO-
naMu 00pabOTKHU 1
OIICHKH ITOTPEIIHO-
CTH pe3yJIbTaTOB H3-
MEpEHU;

Bnaners (unu
HMmets onblIT nes-
TEIBLHOCTH):

- HaBBIKaMU pado-
ThI C COBPEMEHHBI-
MU [IPOTPaMMHBIMU
Cpe/ICcTBaMu U Me-
ToAaMHu 00pabOTKH
Y OIICHKH TOTPeIII-
HOCTHU PE3yJIbTaTOB
U3MEPEHHUI;

- METOJIaMH DKCIIe-
PUMEHTAIBLHOTO
HCCICA0BAaHUS Ma-
paMeTpoB U Xapak-
TEPUCTUK MaTepua-
JIOB U KOMITOHEHTOB
HaHO- U MUKPOCH-
CTEMOM TEXHUKH;

JIbI pEIICHUs TPUIIO-
BBIX 337124 JUIsl pac-
yeTa CBOMCTB MaTe-
pHYajoB BO BHEITHUX
MTOJISX

Bnagers (nnu
Hmets onbIT nes-
TEJIBLHOCTH):

- HaBbIKaMU pabOThI
C COBPEMEHHBIMU
POrpaMMHBIMHU
CpelICcTBaMHu U METO-
JnaMu 00pabOTKHU U
OIICHKH TMOTPEITHO-
CTH Pe3yJIbTaTOB
A3MEPEHU;

- METOJIaMH DKCIIE-
PUMEHTAJILHOTO HC-
CJIeIOBaHMS Mapa-
METPOB M XapaKTe-
PUCTUK MaTepHUAJIOB
Y KOMIIOHCHTOB Ha-
HO- U MUKPOCHCTE-
MOU TEXHUKH;
-HaBbIKAMHU pacyeTa
OCHOBHBIX ITapaMeT-
pOB MaTepualioB U
KOMIIOHEHTOB MHMK-
po- U HAHOCHCTEM-
HOU TEXHUKH

7.3 TumoBble KOHTPOJIbHbIC 32JaHMS WM HHbIe MaTepHAJIbl, HEOOXOAMMBbIE
JJIS. OLCEHKHM 3HAHMH, YMEHUI, HABBIKOB M (MJIM) ONbITA JAeATEJIbHOCTH, XapaKTep u-
3yIOIIUX 3Tanbl GOPMUPOBAHUSA KOMIIETEHI[UI B Mpolecce OCBOEHNUsI OCHOBHOI MPo-
(eccuonanbHoii 00pa3oBaTENbHOI MPOrPaAMMBbI

Tabnuua 7.3 - [lacnopT KOMITJIEKTa OI[EHOYHBIX CPEACTB JJI TEKYLIEr0 KOHTPOJIS
yCIIeBa€MOCTH
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Ne | Pazmen (tema) mucuu- | Koxg konTponu- | TexHomorus OneHounele cpencta | Onmca-
/T | TUTAHBI pyemoii komrie- | popmMupoBa- HanuMeHOo- | NeNe HUE
TeHIUU (WK e€ | Hus BaHHE 3aJlaHu i KT
YaCcTH) OLIEHU -
BaHUs
1 2 3 4 5 6 7
5 cemecTp
1. I. Marnutnsble cBoii- | OIIK-1.1 JICKLIMS, ortyer mo | 1 Corac-
CTBa BelllecTBa OIlK-1.2 MPAKTUYECKOE | PELICHUIO HO TaOI.
JlnamMarHeTUKH. 3aHATHE, 3amay 7.2
CPC bT3 1
2. [TapamarneTuku OIIK-1.1 JIEKLIMSA, oryer 10 | 1 Corac-
OIIK-1.2 IIPAKTHUYECKOE | PELICHUIO HO TalI.
3aHATHE, 3amay 7.2
nabopaTopHasi | KOH- 1-5
pabora, TPOJIbHBIC
CPC BOIIPOCHI
K 720 Ne 1
bT3 2
3. | ®eppomMarHeTuKu OIIK-1.1 JEeKUus, oruer 1o |1 Cornac-
OIIK-1.2 MIPAKTUYECKOE | PELICHUIO HO Taol.
3aHsATHE, 3amay 7.2
nabopaTopHas | KOH- 1-3
pabora, TPOJIbHBIE
CPC BOIIPOCHI
K 7120 Ne 2
TEeCT 3
4. Il. Juanexrpuueckue | OIIK-1.1 JEeKIUs, oT4eT 1o | 2 Cornac-
CBOIiCcTBA BellleCTBA OIlK-1.2 MPAKTUYECKOE | PEHICHUIO HO TalI.
Buabl ausnekTpukon 3aHsATHE, 3amau 7.2
CPC TECT 4
5. Bzanmoneiicteue cBe- | OIIK-1.1 JIEKIIHSL, KOH- 1-8 Cornac-
Ta C IUIJIEKTPUKAMHU OIIK-1.2 nabopaTopHas | TPOJIbHBIE HO Tabu.
pabora, BOIIPOCHI 7.2
CPC K 7120 Ne 3
TECT 5
6. 1. Kpucranauyge- | OIIK-1.1 JIEKITHS, oruerT 10 | 3 Corac-
cKas peméTKa OIIK-1.2 IIPAKTUYECKOE | PELLIEHUIO HO Tabu.
Tumel  KOHJEHCHPO- 3aHSATHE, 3aaq 7.2
BaHHBIX CpEJl, CHMMET- 71abopaTopHas | KOH- 1-3
pUs ¥ CTPYKTypa KpH- pabora, TPOJIbHBIC
CTaJIJIOB CPC BOIIPOCHI
K 7120 Ne 4
TECT 6
7. JluHaMuKa peleTkH, OIIK-1.1 JICKIIMS, oTyeT 10 | 4 Cormnac-
(OHOHBI. OIIK-1.2 MIPAKTUYECKOE | PELIECHUIO HO TaobI.
3aHsATHE, 3amau 7.2
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CPC TECT 7
8. Tennoseie  cBoiictBa | OIIK-1.1 JIEKITUS TeCT 8 Corac-
TBEP/BIX TEL. OIIK-1.2 HO Tal.
7.2
6 cemecTp
9. DKCNEepUMEHTATbHBIC OIlK-3.1 JIEKITHS, oryer 1O | 5 Cormac-
Metoasl ompexaenenus | YK-2.5 [IPAKTUYECKOE | PELICHUIO HO TalI.
aTOMHOTO COCTaBa | 3aHsTHE, 3aa4 7.2
CTPYKTYpBI KpUcTaia 71ab0paTopHas | KOH- 1-5
pabora, TPOJIbHBIE
CPC BOITPOCHI
K 720 Ne 5
TECT 9
10. | IV. 3onnas Teopus | OIIK-1.1 JeKUus, otyer 1O | 6 Cornac-
TBEPABIX Te OIIK-1.2 [IPAKTUYECKOE | PELICHUIO HO Tabu.
Knaccuueckas Teopus | OITK-3.1 3aHSTHE, 3a/1a4 7.2
anekTponpoBoanoct | YK-2.5 nabopatopHas | TecT 10
U e€ 3aTpyIHEHUS. pabora,
CPC
11. | CeoOoanbIi anek- | OIIK-1.1 JIEKIIHSL, otuer 10 | 6 Cornac-
TPOHHBIH ra3 OIIK-1.2 NPAaKTUYECKOE | pEIICHUIO HO Tabu.
3aHATHE, 3amay 7.2
nmabopaTopHas | TecT 11
pa0ora,
CPC
12. | 3onHas Teopus OIlK-1.1 JIEKITHS, oruer 10 | 6 Cormac-
OIIK-1.2 MIPAKTUYECKOE | PELIECHUIO HO TaobI.
3aHsATHE, 3amad 7.2
nabopaTtopHas | KOH- 1-4
pabora, TPOJIbHBIE
CPC BOIIPOCHI
K 7120 Ne 6
TECT 12
13. | IlpoBogmmocts TBep- | OIIK-1.1 JEeKLus, oTtyer 10 | 7/ Cornac-
OIIK-1.2 MIPAKTUYECKOE | PELIECHUIO HO TaobI.
TIBIX Tell
3aHsTHEC, 3aja4 7.2
nmabopaTopHasi | KOH- 1-5
pabora, TPOJIbHBIE
CPC BOITPOCHI
K 7120 Ne 7
TECT 13
14. | Dnekrpuueckue u | OIIK-1.1 JeKIHS, oryer 10 | 8 Cornac-
. OIIK-1.2 MIPAKTUYECKOE | PELICHUIO HO Talml.
MarHuTHBIE CBOMCTBA
3aHsATHE, 3amau 7.2
TBEPABIX TET nabopaTopHast
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pa0ora, KOH- 1-5
CPC TPOJIbHBIE
BOTIPOCHI
K 7120 Ne 8
TECT 14
15. | V. CBepxTekyuecTh OIIK-1.1 JIEKIIUS, pedeparsr | 1-20 Cormnac-
OIIK-1.2 MPAaKTUYECKOe HO TalI.
3aHATHE, 7.2
nabopatopHast
pabora,
CPC
16. | VI. CsepxnpoBoau- | OIIK-1.1 JIEKIIUS, pedepatsr | 21-42 Cornac-
OIlK-1.2 MPAKTHYECKOE HO TaoOI.
MOCTh
3aHsTHE, 7.2
nabopatopHast
pabora,
CPC
BT3 — Gank BompocoB U 3a7jaHuii B TECTOBOH (popme.
HpnMepr THUIIOBBIX KOHTPOJbHBIX 3anaHm71 AJIA IIPOBEACHUSA TEKYIIECIr0 KOH-
TPOJIsl YCIIEBAEeMOCTH
Bompocs! B TecToBoii popme 110 paszaeny (teme) 1. « TETNIOBBIE CBOMCTBA
TBEP/IbIX TEJI»

1. 3aKOH AuCTIEpCUH CBSI3BIBACT MEXKIY COOOi

LIUKJIMYECKYIO YACTOTY U BOJIHOBOI BEKTOP

IIOKAa3aTelId IPEJIOMIIEHUS B ABYX Pa3HbIX cpeaax

UMITYJIbC U JIJIMHY BOJIHBI

2. [IpuumnHOI TUCKPETHOCTH CIIEKTPa KOJICOAHUI YaCTHUIl PEIIETKH SIBIISIETCS
HaJIM4Yue TPAHCISIHMOHHON CUMMETPHUU

KBaHTOBO-MEXaHUYECKUI XapaKTep ABUKEHUS YaCTHII

KOHEYHOCTh MACChI YaCTHII

3. Teopus Dunmrerina HE yunteiBaer

HaJIM4YME CIIEKTPa YacTOT KOJeOaHUit

K0JIEOATEIHLHOT'O IBMKEHUS YACTHIL

YTO aTOMBI B KpHUCTIAJJIe BEAYT ce0s1 KaKk rapMOHNYECKUE OCHUIUISATOPHI

5. IIpu Temneparypax MHOTO MEHBIITUX TeMIiepaTypsl Jlebas s pacyera Terio-

CMKOCTH HaA0 MCIIOJIb30BaThb

Teopuro Jlebas

TEOpUI0 DUHIITEITHA

cootHomeHue Jromnonra —IItu

6. DOHOH 3TO

KBaHT SHEPI'UH TEIJIOBOTO JBUKEHUSI
KBaHT SHEPI'UU CBETA

KBaHT SHEPI'UU AJICKTPOHA
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Tumnossle 3a1aun

1. HaliTu KOHLEHTpaLUIO JETHPYIOUIE aKUEeNTOPHON IPUMECH 171l KpeMHus (S1) 1
repmanus (Ge), Ipu KOTOPOU HACTYIAET BHIPOXKACHUE KOHIIEHTPALIMU CBOOOIHBIX HOCU-
Teen 3apsaa npu komHatHou temmneparype T = 300 K.

2. HaiiTu, kak u3MeHUTCsl 00beMHOE Tos103)KeHHe YpoBHSI Depmu @ B 3JIEKTPOHHOM
apcenuze raums (GaAs) ¢ p =1 OmecMm nipu uamenennu temrepatypsl oT T =300 K 1o T

=77 K.

3. [omympoBoauuku kpemuuii (Si), repmannii (Ge), apcenun rayuus (GaAs) u aH-
tumonuA HHaus (InSb) nerupoBaHb! JOHOPHOI HpHMecho 10 KoHmentpamun Nd = 10"
cm”. Haitrn IpaHU4HYIO Temreparypy Ty, IpH KOTOPOH COOCTBEHHAs! KOHLIEHTPALHs HO-
CUTENIEH 3apsi/ia nj ellle HUKE KOHIIEHTPAlMi OCHOBHBIX HOCUTENEH 3apsia no.

Tewmsbl peepaTon

ogkwbdE

CumMeTpus U CTPYKTypa KpUCTAILIIOB;

OO6paTHas peneTka;

VYpasuenue lllpenunrepa B nepruoan4ecKoOM NOTEHINAIIE;

broxoBckast BOHOBast PyHKIUS;

DHEpPreTUYeCcKue 30HbI;

Knaccudukanus KpucTamioB Ha METaJUIbl, OJYIPOBOAHUKU U AUDIIEKTPUKH

C TOYKH 3pEHHS 30HHOU TEOPUH;

7.

Hocutenu 3apsina B moynpoBOIHUKAX U METaJUIaX U MOJIEIb Ta3a CBOOOI-

HBIX 1 HC3aBHUCUMBIX 3JICKTPOHOB,

8.
Q.

10.
11.
12.
13.
14,
15.
16.
17,
18.
19.
20.
21,
22,
23.
24,
25,
26.
217.
28.

KuneTnueckue npoueccsl B 3JIEKTPOHHOM Tase;
[1nazmenHbIe KOeOaHUS U TJIA3MOHBI;

Cxun-3¢ dexT;

KBaHTOBBIN 371EKTPOHHBIN T'a3;

DHeprus 1 noBepxHocTh Depmu;

DddexTuBHAsS Macca HOCUTEIIEH 3apsa;

JIBIpKH - HOCUTEIHU 3apsA/ia B BAJICHTHOMN 30HE MOJIYNPOBOJIHHUKOB,;
Konebanus kpucTamimyeckol pemeTku U (pOHOHBI;
TernnoeMKoCTh PElIeTKH; TEMIOBOE PACIIMPEHUE U TEIIONPOBOAHOCTD;
JlokanbHOE 1OoJIe U JUAJIEKTpUUYECKasi MPOHUIIAEMOCTH;
MexaHu3Mbl NOJPU3YEMOCTH KPUCTAILIOB,;
Onrtuueckue CBOKMCTBAa MOHHBIX KPUCTAILIOB;
[Tonsapurtonsi;

[InpO3IEKTPUKH U CErHETORIEKTPUKYL;
[TapamarHeTHKy U TUaMarHEeTUKY;

OOMeHHO€E B3aUMOIECICTBHE;

deppoMarHeTUKN U aHTU(HEPPOMATHETHKHY;
CnuHOBBIE BOJIHBL, KOHUENINS KBA3UYACTULL;
da30BbIe MEPEX0/Ibl U TATbHUN TOPAJIOK;
Krnaccuueckne 1 KBaHTOBBIE KUKOCTH;
CBEpXTEKYYECTB;
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29. CgepxnpoBoauMocTb u dpdekT MeliccHepa;

30. CsepxnpoBoguuku I u Il pona;

31. Teopwus I'muzOypra-Jlanmay;

32. KBaHTOBaHHE MOTOKA B CBEPXIPOBOIHUKAX;

33.  Dddexrt Jxo3edcona;

34. Muxkpockonuieckas Teopus cBepxmnpoogumoctu bapauna-Kymnepa-
Mpuddepa;

35. TemnoBsie U paguaiOHHBIE TOUYCYHBIE 1e(DEKTH B KPUCTAIIIAX;

36. Mexanuszmsl 1udhy3nu;

37. Jucnokauuw;

38. DieMeHTbhl TEOpUHU yIPYroCTU, TEH30PHI AehOpMaIIiii U HANIPSKEHUH;

39. Xunkue KpucTaIbI;

40. Tlomumepsr;

41. ®paxrainsl;

42. Teopus npoTeKkaHus.

[TomTHOCTBIO OLIEHOYHBIE MATEPUAIBI U OLEHOYHBIC CPEJICTBA JJIsl MPOBEACHUS Te-
KYIIEr0 KOHTPOJIS YCIEBAEMOCTH NPEACTABICHBI B Y MM 110 THCUUIUIMHE.

TunoBble 3a1aHus AJI POBeIEHUSI IPOMEKYTOYHON aTTeCTAlUN 00y4aro-
HIUXCH

IIpomesxcymounas ammecmayus N0 TACUUIIIAHE IPOBOAUTCS B (hopme 3aueTa U dK-
3aMeHa. 3a4eT W 2K3aMEH MPOBOIATCS B BHjE (OJAHKOBOTO W/WJIM KOMITBIOTEPHOTO) Te-
CTUPOBAHUS.

Jns  TecTUpoBaHUS HCHOJIB3YIOTCS KOHTPOJIbHO-U3MEPHUTENbHBIE MaTepHUalibl
(KNM) — BomipochkI U 3aaHus B TECTOBOM (popMe, COCTaBIISIONIIE OaHK TECTOBBIX 3aJjaHUI
(bT3) mo aucuMIUIvHE, yTBEPKIECHHBIN B YCTAHOBJICHHOM B YHUBEPCUTETE MOPSIJIKE.

[TIpoBepsieMbIMM Ha MPOMEXKYTOUHOW ATTECTALMU AJIEMEHTAMH COAECP>KaHUS SIBJISI-
IOTCSl TeMbl JUCIUIUIMHBI, YKa3aHHbIE B pazjesie 4 Hacrosield nporpamMMmbl. Bece TeMbl
mucuIuinebl oTpaskeHbl B KUM B paBHbix noisx (%). T3 Bkirovaer B ce0si HE MeHee
100 3amanuii 1 noctosiHHO NonoiHseTcsi. BT3 xpanuTcs Ha OyMa)XXHOM HOCHUTEJIE B COCTa-
B¢ YMM wu snexktponnom Bujge B JMOC yHuBepcurera.

J11st mpoBEpKYU 3HaAHUL UCTIONB3YIOTCS BOTIPOCHI U 3a/IaHUSI B PA3JIMYHBIX (hopMax:

—  3aKpBITOH (C BBIOOPOM OJTHOTO WJIM HECKOJIBKUX MPABUIBHBIX OTBETOB),

—  OTKpPBITOH (HEOOXOUMO BIUCATH MIPABUIHHBINA OTBET),

— HAa YCTaHOBJICHUE MPABUIILHOM MTOCIEN0BATENBHOCTH,

— Ha YCTaHOBJICHUE COOTBETCTBHSI.

Ymenus, nasviku (unu onvim dessmenvHocmu) u KOMHnemeHyuu MPOBEPSIIOTCA C IM0-
MOIIBI0 KOMIIETEHTHOCTHO-OPUEHTUPOBAHHBIX 337a4 (CUTYallMOHHBIX, MPOU3BOJICTBEH-
HBIX WJIM KEMCOBOT0 XapaKTepa) U pa3IMuHOro BUia KOHCTPYKTOPOB. Bee 3aaun aBisitoT-
Csl MHOTOXOJIOBBIMHU. HekoTopwie 3amaum, MPOBEPSIONINE YPOBEHb CHOPMHPOBAHHOCTH
KOMITIETCHIIM, SBJISIFOTCS MHOTOBAapUaHTHBIMU. YacTh yMEHUM, HABBIKOB U KOMIIETCHIIUN
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OpsIMO HE OTpa’keHa B (pOpMYJIMPOBKAX 3a/iay, HO OHU MOTYT OBbITh IPOSBIIEHBI 00yYalo-
LIIMMHUCS TIPU UX PELICHUU.

B xaxnpiii BapuantT KM BKitoHaroTCs 3a/1aHus 1O KaXIOMY MPOBEPSIEMOMY dJle-
MEHTY COJIEpP>KaHHs BO BCEX MEPEUYMCICHHBIX BBIIIE (OpMaxX U Pa3HOTO YPOBHS CIOXKHO-
ctu. Takoit popmar KM no3BosisieT 00bEKTUBHO ONPEIEIUTh KaYeCTBO OCBOCHHS 00Y-
YalOUMMUCS OCHOBHBIX AJIEMEHTOB COZAEpPKaHUS TUCUUILIMHBI U YPOBEHb C(POPMUPOBAH-
HOCTU KOMIIETEHIIUN.

IIpumepsbl TUNOBBIX 3aIaHUM ISl IPOBEICHHUS IPOMEKYTOYHON aTTeCTALUU
00yYaromuxcs

3ananue B 3aKphITON hopMme:

Kak Ha3bIBalOT KBaHT KOJI€OaHMIA CIIMHA B MATHUTOYIIOPSIOYEHHBIX CUCTEMAaXx ?
- MarHoH

- TJTIa3MOH

- DKCUTOH

- TIOJISIPUTOH

3anaHue B OTKpbITON (hopme:
YeM B OCHOBHOM OIIpENETSETCS TeMIepaTypHasi 3aBUCHMOCTh MPOBOJUMOCTH T10-
JTYTPOBOJAHUKOB B 00J1aCTH COOCTBEHHOMW MPOBOJIUMOCTH?

KoMneTeHTHOCTHO-OpHUEHTUPOBaHHAs 3a7a4a:

1. Tonkasi maacTHHA M3 KPEMHHUS IMUPHUHOHW |=2cM momeleHa NepreHINKYIAPHO
JUHUSAM UHIYKIUU ofHOpoaHoro marHutHoro mois (B=0,5Tn). Ilpu nmmotHocTH TOKa
j=2MKA/MM®, HAIPABICHHOTO BOJb IUIACTHHEI, XOUIOBCKAs Pa3sHOCTH MOTeHImanos Uy
okazanach paBHOH 2,8B. OnpeaennTs KOHIEHTPALHUIO N HOCUTENEH 3apsia.

2. ITpu temneparype T;=300 K u marautnoit unaykiun B;=0,5, Tn 6pu1a qoctur-
HyTa OIpeJesieHHas HaMarHM4eHHOCTh J mapamartetuka. OmnpeneauTs MarHUTHYIO HH-
OYKIUIO By, IpH KOTOPOM COXPAHUTCS Ta K€ HAMArHWYEHHOCTb, €CIIU TEMIIEPATypPy MOBbI-
cuth 10 1,=450 K.

[1oMHOCTBIO OLIEHOYHBIE MATEPUANIBI U OLIEHOYHBIE CPECTBA I POBEICHUS NPO-
MEXYTOUHOM aTTecTanuu 00ydaromuxcs npeacTasiensl B Y MM 1o AucUMILTHHE.

7.4 MeToauiecKkue MaTepHuaJIbl, ONpeAesolnue Npoueaypbl OllecHUBAHUSA 3HA-
HU, YMEHHH, HABBIKOB M (UJIM) ONBITA IeATEJIbHOCTH, XaPAKTEPU3YIOLIHUX ITAIbI
¢dopmupoBaHuss KOMIETEHIIUA

[Ipouenypbl olleHMBaHUS 3HAHUI, YMEHUMN, HAaBBIKOB U (MJIM) ONBITA JAESTEIBHOCTH,

XapaKTepU3yIOIMKX 3Tanbl (GOPMUPOBAHUS KOMIIETEHUUN, PETYJIUPYIOTCS CIEIYIOIIUMHU
HOPMaTUBHBIMHA AKTaMH YHUBEPCUTETA!
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— nosioxenue I1 02.016-2018 O GamibHO-pEUTUHTOBOM CHUCTEME OIICHUBAHHS pe-
3yJBTAaTOB OOYYCHHsI 1O AWCIUIUIMHAM (MOIYJISIM) M MPAKTHKaM IIPH OCBOECHUU 00ydaro-

IMMUCS 00pa30BaATENBHBIX TPOrPaMM;
— METOJUYECKHE YKa3aHHs, UCIOJIb3yEMbIE B 00pa30BaTEIbHOM IIPOIECCE, YKA3aH-

HBIC B CIIMCKC JIMTCPATYPLI.
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s mexywezo konmpons ycnegaemocmu 10 AUCUUILIMHE B paMKaxX JEHCTBYIOLIEH
B YHHUBEPCHUTETE OaJUTbHO-PEUTHHTOBON CHCTEMBI MPUMEHSETCS CIEAYIOIUNA TOPSIOK

HaYMCJICHUS O0aJIOB:

Tabnuua 7.4 — Iopsnok Hauucienus 0amioB B pamkax bPC

dopmMa KOHTPOJIA

MuHUMAaNbHBIA 0T

MakcumanbHbINi Oat

oamn pUMeYaHue Oan npuMeYaHue
1 2 3 4 5
5 cemectp
[IpakTuueckoe 3austue Ne 1 1 Beimonuui, 2 Brimonnun
(MarHuTHBIC CBOWCTBA BEIIECTBA) HO «HE 3aIIUTHID) U (GaIIATHID)
[IpakTuueckoe 3austue Ne 2 1 Breimonuwn, 2 Beimonnun
(Amdnextpukn) HO «HE 3aIIUTHID) U («GaIIATHID)
[IpakTuueckoe 3anstue Ne 3 1 Breimonuun, 2 Beimonxnn
(Kpucrammuueckas peméTka) HO «HE 3aIlIUTUI» U «GallluTUI»
[IpakTnueckoe 3anstue Ne 4 1 Beimomnawi, 2 Beimonaun
(3onHast Teopust TBEPIBIX TEN) HO «HE 3aIlIUTUII» U <«GalUTIID)
JlabopaTtopHas padorta Ne 1 2 Beimonam, 4 Boimonamn
(DneKTpOHHBI TNapaMarHUTHBIA pe- HO «HE 3aIIUTHII U <«GalUTHIDY
30HAHC)
JIaGoparopnas pabota Ne 2 2 Bemonnu, 4 Brimonnun
(Onpenenenue TemiepaTypbl hazoBo- HO «HE 3aIlUTUI» U <«GaLUTHIDY
ro mepexoga  «peppomarHeTHk-
MapaMarHeTHK» HHIYKIMOHHBIM Me-
TOJIOM)
JlabopaTtopHas pabota Ne 3 2 Beimonami, 4 Brimonamn
(Db dexr Dapanes) HO «HE 3aIlIUTUI» U <«GalUTHID)
JlabopaTtopHas paborta Ne 4 2 Beimonam, 4 Boimonamn
(U3yueHne KpUCTAIIIMYECKUX CUHTO- HO «HE 3aIlUTUII» U <«GaIlUuTUI»
HUI U IUTOTHOM YITAKOBKH ATOMOB)
CPC 12 24
Hroro B 5 cemectpe 24 48
ITocemaemocTh B 5 ceMecTpe 0 16
3auer B 5 cemecTpe 0 36
Htoro B 5 cemecTpe 24 100
6 cemecTp

[IpaxTnueckoe 3anstue Ne 5 1 Beimomnam, 2 Beimonaun
(PenTreHoBCKas JTFOMUHECIICHIIUS) HO «HE 3aIlIUTUII» U <«GalUTIID)
[IpakTrueckoe 3anstue Ne 6 1 Beimomnam, 2 Beimonaun

(U3yuenne TemmneparypHOii 3aBHCH-

HO «HC 3alllUTHII»

H «G@alluTuin
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MOCTH COIPOTHUBIICHHS TOTYIPOBO/I-
HHUKOB)

IIpaxkTueckoe 3ansatue Ne 7 1 Belmomnawi, 2 Beinonaun
(Oddext Xomra B moaymnpoBOJHUKAX) HO «HE 3aIlIUTHII» U («GaIIATHIDY
[IpakTuueckoe 3anarue Ne 8 1 Belmomnawi, 2 Beimonaun
(OddexT 3eebeka) HO «HE 3aIlUTHI) U <«GaIUTII)
JIaboparopHast pabora Ne 4 2 Bemomaw, 4 Bemomaun
(PeHTreHOBCKAs JTFOMUHECIICHITHS) HO «HE 3aIlIUTHII» U (GaIIATHID)
JIaboparopHast pabota Ne 5 2 Bemomaw, 4 Bemomann
(M3yuenue TeMmepaTypHOW 3aBUCH- HO «HE 3allIUTHII» U (GaIIATHID
MOCTH COTPOTUBIICHUSI TOJYIIPOBOJI-

HHUKOB)

JIaboparopHast pabora Ne 6 2 Bemomaw, 4 Bemomaun
(Oddext Xomta B moaympoBOJHUKAX ) HO «HE 3aIlIUTHII» U (GaIIATHID)
JlaboparopHast pabota Ne 7 2 Bemomaw, 4 Bemomaun
(D7eKTPOHHBIM MapaMarHUTHBIA pe- HO «HE 3aIlIUTUII» U «GaIIUTUI
30HAHC)

CPC 12 24

Hroro B 6 cemectpe 24 48

ITocemaemocTh B 6 ceMecTpe 0 16

Ok3ameH B 6 cemecTpe 0 36

Hroro B 6 cemectpe 24 100

na npomesicymounou ammecmayuy 00y4arouuxcs, IpoBOJUMON B BHJIE TECTUPO-
BaHMsI, UCIIOJB3YETCS CIEAYIONias METOAMKA OICHUBAHUS 3HAHWMA, YMEHWW, HABBHIKOB U
(wm) ombITa AesTenbHOCTH. B kaxaom Bapuante KM —16 3amanuii (15 BompocoB u o1-
Ha 3a/1a4a).

Kaxx b1l BEpHBIN OTBET OLIEHUBAETCS CIIEIYIONIUM 00pa3oM:

— 3aJlaHue B 3aKpbITON (hopme —20aia,

— 3a/laHue B OTKPBITOH Gopme — 2 Gana,

— 3aJlaHie Ha YCTAaHOBJICHUE MPABWIBHON MOCIIEIOBATEIHLHOCTH — 2 0asuia,

— 3a/laHue Ha YCTaHOBIIEHUE COOTBETCTBUS — 2 Oaia,

— PpellIeHre KOMIIETEHTHOCTHO-OPUEHTUPOBAHHOM 3a/1aun — 6 0asioB.

MakcumalibHOE KOMYeCTBO OAJTOB 32 TECTUPOBaHKE —36 OaJIoB.

8 IlepeyeHb OCHOBHOM M JOMOJHMTEJIbLHOW y4eOHOW JHMTEepaTypbl, HEOOXOIH-
MOl 1151 OCBOCHUS JUCUHMIIUHbI

8.1 OcHoBHas yueOHasi JuTEpaTypa

1. I'yproB B. A. ®u3uka TBEpAOTrO TENa I MHKEHEPOB [DIEKTPOHHBIN pecypc]:
yauebHoe nocobue / B. A. I'ypros, P. H. Ocaynenko ; nayd. pen. JI. A. Anemmna. - 2-¢
u3n., ucnp. u gom. - M. : Texnochepa, 2012. - 560 c. // Pexum poctyma —
http://biblioclub.ru/index.php?page=book&id=233466

8.2 lonosiHMTe/ILHASA y4eOHAas IUTEpaTypa
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2. baiikoB 0. A. ®u3uka KOHIEHCUPOBAHHOTO COCTOSIHUS [TeKcT]: ydyeOHOEe 1moco-
oue / 1O. A. BbaiikoB, B.M. Ky3nenos. -M.: BUHOM. Jlaboparopust 3nanwmii, 2011. -
294 c.

3. T'ompaane B. A. ®usnka KOHACHCUPOBAHHOTO COCTOSIHHS [ DJIEKTPOHHEBIH pe-
cypc]: yueonoe nocodue / B. A. lN'ompnane, JI. C. Ilunuyk; nox pen. H. K. Mpiikuna. -
Mumnck : benopycckas Hayka, 2009. - 648 c. // Pexum noctyna —
http://biblioclub.ru/index.php?page=book&id=93309

4. YeproB A. I'. 3amaunuk no ¢pusuke [Teker] : yueoHOE mocobue / A. I'. UepTos, A.
A. BopoOneB. - 7-¢ u3a., nepepad. u gom. - M. : ®u3nko-MaTeMaTHYECKOU JIUTEPATYPhI,
2003. - 640 c.

5. Amkpodt H. B. ®usuka tBepaoro temna [Tekct] / H. B. AmkpodT ; mox pea. M.
. Karanoga [k ¢6. B ienmom], mep. K. W. Kyrens, A. C. Muxaiinosa. - M. : Mup, 1979. -
T.1.-400 c.

6. Amkpodt H. B. ®uszuka tBepaoro tena [Teker] / H. B. Amkpodt ; mox pena. M.
. Karanoga [k ¢0. B ienom], nep. K. U. Kyrensa, A. C. Muxaiinosa. - M. : Mup, 1979. -
T.2.-422c.

7. Kutrens Y. Beenenue B ¢pusuky tBepaoro tena [Tekct] / nep. A. A. I'ycesa, A.
B. Ilaxnesa ; mox obur. pea. A. A. I'ycesa. - M. : Hayka, 1978. - 791 c.

8. 3aiiman, /. [IpuHuIMIBI TEOpUU TBEpAOTO Tena [TekcT] : mep. co 2-ro aHrJI. U3,
/ mox pen B. JI. bonu-bpyeBuua. - M. : Mup, 1974. - 472 c.

9. PomnonoB A. A. MarauuTHbI€ CBOMCTBA BemiecTBa [ TekcT] : yaeOHOE mocobue / A.
A. Poanonos ; Kypck. roc. Texs. yH-T. - Kypck : KI'TY, 2001. - Y. 3 : Ku.2. - 221 c.

11. ITanos I1. B. ®usuka tBepaoro tena [Tekcr] : yueOHuk mis ctya. By3. / I1. B.
ITaBnos, A. ®@. XoxnoB. - 3-¢ 3., crep. - M. : Beicias mkona, 2000. - 494 c.

12. duszuka TBepOro Teaa [DISKTPOHHBIA pecypce]: yueoHoe mocooue / A. A. Kop-
nunoBud, B. U. O3n00uxun, WM. U. Cyxanos, B. H. XomsaBko. - HoBocubupck : HI'TY,
2012. - 71 c. // Pexxum noctyna — http://biblioclub.ru/index.php?page=book&id=228969

8.3 IlepeyeHb MeTOAUYECKUX YKAZAHUM

1. ®u3rKka KOHICHCUPOBAHHOTO cOCTOsIHUSA [TeKcT|: MeToanueckue yka3zaHus K
BBITNIOJIHEHUIO JIA0OPATOPHBIX padoOT Jyisl CTYAEHTOB HampaBiieHus noarotoBku 28.03.01
«Hanotexnonorun u muxkpocuctemMHas texuuka» / FO3I'Y; cocrt.: A.B. Ky3sko, A.E.
Ky3bko, A.B. Kynenko. - Kypck, 2017. - 57 c.

2. ®u3nKa KOHJICHCUPOBAHHOTO cOoCcTOsiHUS [TeKkcT]: MeToauueckue ykazaHust K
BBITIOJTHEHUIO TIPAKTUYECKUX PAOOT A CTYASHTOB HampasieHus noarotoBku 28.03.01
«Hanorexnonornu u mukpocucremuas texuuka» / FO3I'Y; coct.: C.B. Coboines. - Kypck,
2017.-12c.

3. ®u3rKa KOHJICHCUPOBAHHOTO cOCTOsIHUA [TeKcT]: MeToauyeckue yka3aHus K
BBITIOJTHEHUIO MPAKTUYECKUX pabdOT [UIsl CTYACHTOB HampasiieHusi noarotoBku 28.03.01
«Hanotexnonorun u muxkpocuctemMHas texuuka» / FO3I'Y; cocrt.: A.B. Ky3sko, A.E.
Kysbko, A.B. Kyuenko. - Kypck, 2017. - 52 c.

4, ®u3rKa KOHJEHCUPOBAHHOTO COCTOSIHUS [TeKcT]: MEeTOAMYECKUE PEKOMEH-
JTaldd JUIs CaMOCTOSITEIbHOM paboThl CTYIEHTOB HampamieHus moarotoBku 28.03.01
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«HanotexHonorun u mukpocuctemuas texuuka» / FO3I'Y; coct.: A.B. Ky3bko. - Kypck,
2017.-13 c.

8.4 /Ipyrue y4eO0HO-MeTOAUYECKHE MATEPUAbI
OTtpacneBoil Hay4YHO-TEXHUUYECKHE KypPHAII B OMOJIMOTEKE YHUBEPCUTETA:
HaHoTexHOD0ruu: HayKa U MpOU3BOJICTBO

9 IlepeyeHnb pecypcoB HH(OPMALMOHHO-TEJIEKOMMYHUKAIMOHHOM ceTH «UH-
TePHeT», HeOOXOIMMBbIX /IS OCBOEHHUSI TUCIIUTLTHHBI

1. http://www.strf.ru/ - Untepuer- uzganne «Hayka u texnonorun Poccun — strf.ru»

2.http://www.nanometer.ru/ -caiit "Hanomerp"

3. http://www.rusnano.com/ - I'pynma POCHAHO

4. http://thesaurus.rusnano.com- CrnoBapb HAaHOTEXHOJIOIMYECKUX M CBS3aHHBIX C
HAHOTEXHOJIOTUSIMU TEPMHHOB.

6. www.microsystems.ru/ -Hayuno-rexanyeckuii sxypHai «HaHo- © MUKpPOCHCTEM-
Has TSXHUKa)

7. http://biblioclub.ru - DnexTpoHHO-OMOIMOTEYHASI CHICTEMa «Y HUBEPCUTETCKAs
OMOIMOTEKA OHIIANH.

8. https://phys.org/ - HOBOCTH HayKH, UCCIIEOBAHNN U TeXHOJOTHH (press release
on-line).

10 MeToauyeckue yKa3aHus JJI1 00y4aIOIIMXCH M0 OCBOEHHU IO TUCIIUNIMHBI

OCHOBHBIMH BUJAMU ayJUTOPHOM pabOTHI CTYJCHTA MPU W3YYCHUHU TUCIUATIIAHBI
«Du3nka KOHJICHCUPOBAHHOTO COCTOSHUS SIBJISIFOTCS JISKITUH, J1a00paTOpHBIE M MPAKT -
yeckue 3aHatusi. CTyJICHT He UMEET TpaBa MPOMYCKaTh 3aHATUS 0€3 YBaKUTEIbHBIX MPU-
YHH.

Ha neknusx u3nararoTcs v pa3zbsCHIIOTCS OCHOBHBIC MOHSTUSI TEMBI, CBSI3aHHBIC C
HEl TEOPETUUECKHE M MPAKTHYECKHUE MPOOJEeMbl, TalOTCI PEKOMEHAIUK ISl CaMOCTO SI-
TeabHON paboThl. B X0/€ NeKuuu CTYJIEHT JOJKEH BHUMATEIBHO CIIYIIaTh U KOHCIEKTH-
poBaTh MaTepua.

N3yuenne Hanbosee BaXKHBIX TEM WIW Pa3/ejoB AUCIUILIMHBI 3aBEpIIAIOT J1abop a-
TOPHBIC ¥ MPAKTUYECKUE 3aHITHUS, KOTOPhIE 00€CTIEYMBAIOT: KOHTPOJb MOTOTOBJICHHOCTH
CTYJICHTA; 3aKpeIUICHUEe Y4eOHOTO MaTepuraja; IpruoOpeTeHHe ONbITa YCTHBIX IMyOTMYHBIX
BBICTYIUICHUM, BEJICHUS TUCKYCCUH, B TOM YKCJIE€ apIryMEHTAIlMX M 3allUThl BBIJIBUTAEMBbIX
MOJIOKEHUM U TE3UCOB.

JlabopaTopHOMY 3aHSTHIO MPEAIIECTBYET CAMOCTOSITENIbHASI padoTa CTY/ACHTA, CBSI-
3aHHAas ¢ OCBOGHHWEM MaTepHalia, MOJTYYEHHOIO0 Ha JIEKIUSAX, U MaTepUATIOB, U3JIOKEHH bIX
B yueOHUKaX M Y4eOHBIX MOCOOUSX, a TAaKKe JIUTepaType, peKOMEHIOBAHHOHN MPEIoaaB a-
TEJICM.

[To cornacoBaHuio ¢ mpenojaBaTeIeM WIHM MO €ro 3aJaHHUI0 CTYJIEHThI TOTOBST P e-
depaThl MO OTACIBHBIM TEMaM JUCIUILIMHBI, BRICTYIIAIOT Ha 3aHATHAX ¢ JokiaagamMu. Oc-
HOBY JIOKJIAJIOB COCTaBJISIET, KaK MPAaBUJIO, COAEPKAaHUE TMOJATOTOBJICHHBIX CTYJIEHTAMU
pedeparos.
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KauectBo yueOHOU pabOThI CTYJEHTOB MpeENoAaBaTesib OLEHUBAET MO pe3yJIbTaTaM
TECTUPOBAHUS, COOECETOBAHUS, 3aIUTH OTYETOB MO Ja0OPAaTOPHBIM paboTaM, a TaKKe IO
pe3yabpTaTaM JIOKJIAI0B.

[IpenogaBatens yxke Ha MEPBBIX 3aHATHIX OOBACHAET CTyIEHTaM, Kakue (QOopMbl
0oOy4eHHMsl CcIeAyeT UCHOJb30BaATh IPU CAMOCTOSITENIbBHOM U3YYEHHH AUCIHUIUIHMHBI «DU3 H-
Ka KOHJCHCHPOBAHHOTO COCTOSTHUS»: KOHCIIEKTUPOBaHNE YU€OHOM JIUTEPATyphl U JEKLIHH,
COCTABJICHHE CJIOBAPE MOHATUN U TEPMHUHOB U T. II.

B mpornecce o0yueHus mpemnogaBaTey UCHOJb3YIOT aKTHBHBIE (POpPMBI pabOTHI CO
CTyI€HTaMU: YTEHUE JICKLIHUI, TPUBIICYEHNE CTYICHTOB K TBOPUECKOMY MPOLECCY HA JIEK-
IUSIX, TPOMEKYTOUHBIN KOHTPOJIb TyTEM OTPaOOTKH CTYJEHTaMH MPOMYIIEHHBIX JICKIIUH,
y4acTHe B TPYMIOBBIX U MHAUBUAYATIbHBIX KOHCYIbTAIUAX (coOecenoBaHnm). ITH HOPMBbI
CIIOCOOCTBYIOT BBIPAaOOTKE Yy CTYJIEHTOB YMEHHUs paboTaTh ¢ y4eOHUKOM W JIUTEPATypOM.
N3ydyenue nutepaTypbl COCTABIISET 3HAYUTEIbHYIO YaCTh CAMOCTOSITENIbHOW paboThl CTY-
neHTa. 910 OONBIION TPYH, TPEOYIOMINI YCUINNA U KelaHus CTyJaeHTa. B camoMm Hagaie
pabOThI HA/l KHUTOW BaKHO OMPENEIUTh LEJIb U HapaBiieHue 3Toil paboTsl. [IpountanHoe
CleAyeT 3aKpenuTh B naMaTh. OIHUM W3 IPUEMOB 3aKPEIUIEHHE OCBOCHHOTO MAaTepHalia
ABJISIETCSI KOHCIIEKTUPOBaHUE, 0€3 KOTOPOTr0 HEMbICIMMA Cephe3Hasi padoTa Haj JUTepa-
Typoi. CUCTEMaTHYECKOE KOHCIIEKTUPOBAHUE IMOMOTAaeT HAYYUThCA MPABUIIBHO, KPaTKO U
YEeTKO U3J1aratb CBOMMHU CJIOBaMU NPOYUTAHHBIA MaTepual.

CamMocTosTeNnbHYI0 padOTy CllelyeT HAUMHATh C NEePBbIX 3aHATUNA. OT 3aHATHA K 3a-
HATUIO HY)KHO PEryJIsipHO IPOYUTHIBATH KOHCIIEKT JIEKIMI, 3HAKOMUTBCS C COOTBETCTBY-
IONMMU pa3ieiaMi YIYeOHHKA, YUTaTh U KOHCIIEKTUPOBATH JIUTEPATYPY MO KaXKIOW TeMe
aucuuIiuHbl. CamocTosiTeNnbHas paboTa JaeT CTyAEHTaM BO3MOKHOCTbh PaBHOMEPHO pac-
MpEeAeuTh Harpy3Ky, CIOcOOCTByeT OoJsiee TIIyOOKOMYy M Kadye€CTBEHHOMY YCBOCHUIO
yueOHOTO Matepuana. B ciayyae HEOOXOIUMOCTH CTYJIEHTHI OOpaIaloTcs 3a KOHCYJIbTa-
LMeEN K IIPENoJaBaTeNto 10 BOIpocaM AUCHUILUIMHBI « PU3KKa KOHAEHCUPOBAHHOIO COCTO-
SHUSD € LIEJIbI0 YCBOCHUS U 3aKPEIUVIEHUS] KOMIIETEHIUH.

OcHOBHas 1IeJIb CAMOCTOSITEIbBHOW paOOThl CTYJIEHTAa NPHU WU3YUYEHUU JUCIIUILTUHBI
«Du3nka KOHAEHCUPOBAHHOIO COCTOSIHUS» - 3aKPENHUTh TEOPETUUYECKHE 3HAHUSA, MOJIY-
YeHHBIE B MpOLIeCcCe JEKIMOHHBIX 3aHATUM, a Takke cHOpMUPOBATH MPAKTUYECKHUE HAB bl-
KM CAMOCTOSITEIBHOTO aHAJIM3a OCOOCHHOCTEN AUCIUIUIMHBI.

11 Mepeyenb MHGPOPMANMOHHBIX TEXHOJOTHI, NCIOJb3yeMbIX MPHU OCYLIECTB-
JIeHMH 00pa30BaTejIbHOr0 Mpolecca Mo IMCHUILIMHE, BKJIKYas IepeYyeHb IMPo-
rPaMMHOIro odecnevyeHnusi 1 UHGOPMAIMOHHBIX CIHPABOYHBIX CHCTeM (MPH Heo0Xo-
JAMMOCTH)

Libreoffice onepanmonnas cucrema Windows

AntuBupyc Kacniepckoro (umu ESETNOD)

12 Onucanne MaTepuaJIbHO-TEXHHYECKOH 0a3bl, HEOOXOAMMOI VIS OCYLeCTB-
JieHusi 00pa30BaTeIbHOIO Mpouecca no JUCHUIINHE

VYuebnas aynuropust Il IPOBEICHUS 3aHATUHN JICKIIMOHHOTO THUIA W JJAOOpaTOpuu
Kadeapbl HAHO-TEXHOJIOTMM U WHXXEHEPHOW (PU3MKH, OCHAICHHAs ydeOHOW Mebenblo:
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CTOJIbI, CTYJbsl JUIsi OOy4aronIuxcs; CTOJ, CTYJ JJIA MpernojaBaTes; AocKa. JKpaH Mo-
owrpnbIi Draper Consul 60x60" 152x152 (3146,40), mpoektop BenQ MX522P. Mo6uib-
uenii [IK ACER"Aspire 5720-102G16Mi (32032). Dkpan HacteHHsi 150x150, mynpau-
MeauiiHbI poexkTop MW533. JlaGopaTopHas ycranoBka "Dddexr Dapanes”. Jlabopa-
TopHas ycraHoBka "Dddekt 3eedeka". JlabopaTopHas yctaHoBKa "PeHTreHOBCKas TOMH-
HecueHius". JlaboparopHas ycranoBka "Dddext Xoina B nonynpoBojgHukax". Jlabopa-
TOpHAsl yCTaHOBKa "DJIEKTPOHHBIN napamarHuTHbId pe3oHanc”". [IBOM tun 3 (Asus-
P7P55LX-/DD34096Mb/Coreei5760/SATA-11 1TB Samsung/PCI-E 512Mb Monutop
TFT Wide 23).

13 OcobeHHOCTH peasu3alMu AUCHUIIMHBI JJI51 HHBAJMIAOB U JIMI C OTPaHMH-
YeHHBIMH BO3MOKHOCTSIMM 3/10POBbSI

[Tpu 0OyveHuu JauI] ¢ OrpaHUYEHHBIMH BO3MOXHOCTSIMU 3/JOPOBbSI YUUTBHIBAIOTCS UX
UHAMBUYaNIbHBIE TMcuxodu3ndeckue ocodeHHocTH. OO0yueHre MHBAIMIOB OCYIIECTBII SI-
€TCSl TaKXKe€ B COOTBETCTBHM C WHAMBUIYAJIbHON MPOrpaMMOi peaOuiuTauuy MHBAIUAA
(Ipu HAJTMYKM).

na auy ¢ napywenuem ciyxa BO3MOXHO IIpelIoCTaBiIeHUE yueOHON nH(opmManuu B
BU3YaJbHOU (hopMme (KpaTKMi KOHCHEKT JIEKIMI;TEKCThl 3aJJaHul, HareyaTaHHbIe YBEIH-
YEHHBIM IPU(PTOM), HA AYJUTOPHBIX 3aHATHUSAX JOIMYCKAETCS MPUCYTCTBUE ACCUCTEHTA, a
TAKKECYPAONEPEBOJUUKOB U TU(DIOCYpAONEPEBOTUMKOB. TeKyluil KOHTPOJb ycleBae-
MOCTU OCYUIECTBIIAETCS B MUCHbMEHHOM (hopme: oOyyarouuiicss NMCbMEHHOOTBEYAET Ha
BONPOCHI, TUCbMEHHO BBIMOJIHIAET NMpakTuueckue 3aganus. Jloknazn (pedepar) Takxke mMo-
XKET OBITh TPENCTaBlIeH B MUCHMEHHOW (popme, Tpu A3TOM TpeOOBaHUSA K COICPKAHUIO
OCTal0TCsA TEMHU K€, a TPEOOBAHHUS K KaueCTBY U3JI0KEHUSI MaTepHaia (IOHATHOCTb, Kaye-
CTBO pE€YM, B3aMMOJECHCTBHE C AyJIUTOPUEN U T. J.) 3aMEHSIOTCA HAa COOTBETCTBYIOIIME
TpeOOBaHUsI, IPEABABISIEMbIE K MUCbMEHHBIM paboTaM (KauecTBO O0GOpPMIICHUS TEKCTa U
CIIUCKA JINTEPATyphbl, TPAMOTHOCTb, HAJIIMYUE WJUTFOCTPALIMOHHBIX MaTEpUAIOB U T.II.).
[IpomexxyTouHas aTTecTalus s JUL C HAPYLIEHUSIMU CIIyXa MPOBOJUTCS B MUCbMEHHOM
(dopmMe, Mpu 3TOM HUCHOJIB3YIOTCS 00IIMe Kputepuu oneHuBanud. [Ipu HeoOxoaumocTu
BpEMS TOATOTOBKHU K OTBETY MOXET ObITh YBEJIMUYEHO.

na nuy ¢ nHapywenuem 3penusi AONMYCKAeTCA ayIMalIbHOE MPENOCTaBlIeHHe UHPOP-
Malliy, a TaKXe MCIOJIb30BaHUE Ha AayJUTOPHBIX 3aHATHSAX  3BYKO3AIMCHIBAIOIINX
yCTpoicTB (AUKTOPOHOB M T.A.). Jlomyckaercss mpuCyTCTBHE Ha 3aHATHUSX aCCHUCTEHTA
(TOMOITHUKA), OKA3BIBAIOIIETO 00YYAIOIUMCA HEOOXOIUMYIO TEXHUYECKYIO TIOMOIITh. Te-
KYIIUI KOHTPOJIb YCIIEBAEMOCTH OCYIIECTBIsAeTCS B ycTHOU (opme. [lpu mpoBenenun
MPOMEXYTOUHOM aTTeCTalluu [l JIUI C HApyILICHUEM 3PEHUSI TECTUPOBAHUE MOXKET OBITh
3aMEHEHO Ha YCTHOE cOOeceI0BaHME M0 BOIIPOCAM.

Mna nuy ¢ ocpanuueHHviMu 803MONCHOCIAMU 300P0Bbs, UMEIOWUX HAPYUEHUs
ONOPHO-08U2AMENLHO20 Annapama, Ha ayAUTOPHBIX 3aHATHUAX, a TAKXKE MPU NPOBEICHUU
poLEIyp TEKYIIErOo KOHTPOJISl yCIEeBAEMOCTH M POMEXYTOYHOU aTTeCTallud MOTYT OBITh
peloCTaBIEHbl HEOOXOAMMbBIE TEXHUYECKUE CpeCcTBa (MEPCOHAIBHBIA KOMITBIOTEP, HO-
yTOyK WJIA JPYroM rajkeT); MOMYyCKAeTCsl MPUCYTCTBUE aCCUCTEHTA (ACCUCTEHTOB), OKa-
3BIBAIOIIETO OO0YYAIOITUMCSI HEOOXOIUMYI0 TEXHUYECKYIO MOMOIIh (3aHITh padodee Me-
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CTO, MEPEIBUTATHCS 0 ayIUTOPHH, MPOUYUTATh 3a7aHue, 0GOPMHUTH OTBET, OOLIATHCS C
MIPENOIaBaATENEM).
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14 JIucTt 10MOJITHeHN M M3MEeHeHM i, BHECEHHBIX B pa004yl0 NporpaMmmy

JTUCIHUIIJINHBI
Howmepa crpanuig OcHoBaHue i
HW3MEHEHHUS U T10]I-
Howmep usz- Bcero JHa- a
n3Me- 3aMeHEeH- aHHYJIMPOBaH- HO- MUCH JIUIIA, TTPOBO-
MEHEHHS CTpaHull | Ta
HEHHBIX HBIX HBIX JIMBIIEr0 U3MEHE-

BbBIX

HUA
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