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1. EJIM 1 3AJIAYH OCBOEHUS JUCHHUITJIMHBI

Heaun ocBoenusi nucumimuimHbl: B kypce «OCHOBBI HAHOTEXHOJIOTHMM M HaHOMAaTEPHAIOB)
CTYJICHTHI JIOJDKHBI TIOJIYYUTh IIEPBUYHBIC, HO IENbHBIC MPEACTABICHHUS O CTPYKTYPE, CBOMCTBAX U
OCOOCHHOCTSIX ~HAHOOOBEKTOB M  HAHOMATEpPHAIOB, (yHJAAMEHTaNbHBIX MNPUHIMIIAX U
3aKOHOMEPHOCTSIX WX TIOBEACHHS, IEPEHOBBIX TEXHOJOTHUAX WX IOIYYCHHUsS, HCCICAOBAHUS U
KPYIMHOMACIITa0OHOTO MTPOU3BOJICTBA.
3apaum ocBoenusi TucumInHbl: @opmupoBanue komnerennuii OIK-1, OIIK-5.

2. MECTO JUCIMIIJIMHBI B CTPYKTYPE OIIOII

Juctuumumna "OCcHOBBI HAHOTEXHOJIOTHI 1 HAHOMAaTepUAJIOB" OTHOCUTCS K 0a30Boii yactu bioka 1
«ductumnunel (MOayNn)» OCHOBHOM mpodeccruoHaabHoi oOpa3oBaTenbHoi nporpammbl (OITOIT) mo
Hanpasienuto 28.03.02 «Hanounxenepus.
OcBoeHme QUCHUILTUHBL 0a3UpyeTCsl Ha 3HAHUSX, TOTYUYEHHBIX IPY U3YYEHUU TUCIUTUINH:
AHanmuTHYecKasi TeOMETpHUs U JINHeHas anreopa
WNudopmaruka
Hcropus pa3BUTHSA TEXHOJIOTHN
MareMarnuyeckuii aHaJIA3
O3HakoMUTENbHAS TPAKTUKA
[Ipuknannas MexaHuka
dusuka
Xumus
Okonorus

Pe3ynbrarhl OCBOEHUS JUCHUIUIMHBI OynyT HEOOXOOUMBI JUIsl JajbHEHINEro mpoiiecca
o0y4yeHHMsT B paMKax HOITamHOro (OPMHUPOBAHUA KOMIIETCHIMH NpPU H3YYEHUH CIETYIOUINX
CHeIHaIbHbIX JUCIUILINH:

BrIcOKOBaKyyMHBIE TEXHOJOTHUECKHE MPOLECCHl B HAHOMH)KEHEPUN
JuddepennunanbHble ypaBHEHUS U IUCKPETHAS MaTeMaTuKa
Komno3sunmonnsie Marepuansl. MeTamioMmaTpyu4HbIE, C IOJMMEPHON MaTpULIeH
MarepuanoseneHnue

MarepuanoBeieHre HAHOMAaTEPUAIOB U HAHOCUCTEM

Cucremsl ynpaBiIeHUs! TEXHOJIOTHYECKUMU MPOIIECCaMU

CrpyKTypa 1 CBOMCTBAa METANINYECKUX HAHOMATEPHAJIOB

Teopus BEpOATHOCTEN U MaTEMaTUYECKasl CTATUCTHKA
TexHOIOrnYecKre CUCTEMbI B HAHOTEXHOJIOTUSAX
PU3HKO-XMMHAYECKHE OCHOBBI HAHOTEXHOJIOTHI

DIEKTPOTEXHUKA U JIEKTPOHUKA

a TakKXC OJid HpOHBBOHCTBCHHOﬁ u HpeHHHHHOMHOﬁ IMPAaKTHK, rocynapCTBeHHoﬁ HTOTOBOM
aTTeCTaluu.
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3.IEPEYEHbD IINTAHUPYEMBIX PE3YJIbTATOB OBYUYEHMUS 11O JUCHUIIJIMHE

MOAVYJIIO), COOTHECEHHBIX C IINTAHUPYEMBIMMU PE3YJIbTATAMMU

OCBOEHMA OIIOII

[Tponecc n3yyeHust JUCUUIUIMHBI HANIPaBJIeH Ha (OPMUPOBAHUE CIEAYIOUINX KOMITETECHIIUNA:

Koa n naumenoBanue
peasniusyemoii
KOMIIEeTeHIIHH

IlepeyeHb MIAHUPYEMBIX Pe3yJbTATOB 00yUYeHUs 10
AUCHHIINHE (MOIYJII0), COOTHECEHHBIX ¢ HHAUKATOPAMH
JOCTHKEHUS KOMIIeTCeHITH I

OIIK-1

CrnocobeH pemaTh 3a/1a4u
npodeCCHOHATLHON
JeSITeTbHOCTH HA OCHOBE
MIPUMCHCHHSI
C€CTCCTBCHHOHAYYHBIX U
OOIIENH)KCHEPHBIX 3HAHUH,
METOAOB MAaTEMAaTUUYCCKOT'O
aHaJIM3a ¥ MOJICIIUPOBAHUS

3HaTh: (HOpMBI U METO/B! NPO(PECCHOHANBHON KOMMYHHUKALIUU
B YCTHOW M NMUCBMEHHOH (popMax Ha pycCKOM U MHOCTPAHHOM
A3BIKAX JUI PeLeHUs 3a]ad Npo(ecCUOHANBHOM NesTeIbHOCTH.
YMeTh: OCYHIECTBISATH MPO(PECCHOHATBHYIO KOMMYHHKAIIUIO B
YCTHOW M NMUCBMEHHOW (hopMax Ha PYCCKOM U HMHOCTPAHHOM
S3BIKAX JUTSL PEIICHHS 331249 PO eCCHOHATBHOM I TETbHOCTH.
Buaaners: npodeccuoHalbHOW KOMMYHUKallMel B yCTHOH HU
MUCHbMEHHON (pOopMax Ha PyCCKOM W MHOCTPAHHOM SI3BIKAX IS
peleHus 3a/1a4 NpoeCCUOHATBHOMN 1S TEIbHOCTH.

OIIK-5

Crnioco0eH npuHUMaTh
000CHOBaHHBIE
TEXHUYECKHE PCIICHUS B
npodeccnoHanbHOM
NeSITENIbHOCTH, BEIOUPATh
3¢ (HeKTUBHBIE U
0e30MacHble TEXHUYECKHE
Cpe/ICTBAa M TEXHOJIOTUU

3HaTh — OCHOBHBIC ATAIlbl PA3BUTHSA U Hay4HbIE HalpaBJICHUS
HayKH O HaHOMaTrepHajiax U HaHOMH)KEHEPUH;

YMmern — H0JIb30BAThCS MH(POPMALIMOHHO-
OonbmuprpaguuecKkuMu CHUCTEeMaMH ISl TIOUCKAa WH-(OpMaIuu
10 TeMaM MPaKTUYECKUX 3aHATUH U Ui HanucaHus pedepaTon
[0 pa3jMYHbIM Ha-TNPaBJICHUSIM HAHOMATEPUAIOBEACHUS U
HAaHOWH)KEHEPHH;

Baaners —  uHQOPMAIMOHHO-KOMMYHHKAIIUOHHBIMH U
KOMITBIOTEPHBIMU TEXHOJIOTUSIMU B paMm-Kax (popMHpOBaHUS
KOMIeTeHIIMH u uHpopmanueil o006 obnactax Oymaymieit
npoeccnoHabHOM IeATEIBHOCTH B cpepe HAHOUHKEHEPHUH.

4. OBBEM JUCHUIIJINHBI

4.1. O0beM IUCHUILUIMHBI B 3a4eTHBIX equHunax (Bcero) —4 3ET.

4.2. Tlo Buaam y4eOHOii padoTsl (B yacax): 144

KosanuectBo yacos (popma o0yueHusi — 04Has)
Buj yue6Hoii padoThl Bcero no B T.4. [10 ceMecTpaM
IUIAHY 1-2 3 4-8

KonrakTHas pabota 54/54 54/54
o0yyJaroImuxcs ¢ mpernojaBareneM - -
B cOOTBETCTBUH ¢ YII
AyIUTOpHBIE 3aHATHUS: - -
e Jlexuuu (B T.u. 0 IIpID)* 18/18 - 18/18 -
® [PAKTHYECKUE H CCMUHAPCKHE 36/36 36/36

sanstus (B T.4. 0 [Ipl)* i )
e Jj1a0opaTtopHbIC PabOTHI, - -

npakTUKyMmsl (B T.4. — [IpIl)* i ]
CamocrosTenpHas pabora 54/54 - 54/54 -
@dopMa TeKylero KOHTpOJIs YcTHBIT - YcTHBIT -
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3HAHUU U KOHTPOJIS OIpoc, orpoc,
CaMOCTOSITENTLHON pabOTHI KOJUIOKBUYM KOJUIOKBUY
M
Kypcoas pabora - - - -
Bunsl npoMexyTouHON JK3aM€H JK3aMEH
arrecTanuu (9K3aMeH, 3a4eT) 36/36 i 36/36 ]
Bcero yacoB nmo fucouIInHe 144/144 - 144/144 -

* B cayuae HeobX0OUMOCMU UCNONb308AHUS 8 YUeOHOM npoyecce 4acmudHo/ UCKAIOYUMENbHO
OUCMAHYUOHHBIX 0OPA308AMENbHBIX MEXHOL02UL 6 mabuye yepes cieul YKa3vl8aemcs KOIUYecneo
yacos pabomot IIIC ¢ obyuarowumucs 01 npogedeHUst 3aHAMUl 8 OUCMAHYUOHHOM hopmame ¢
npUMEHEeHUeM JJIeKMPOHHO20 00YYEHUSL.

*yacwr [IpIl no oucyuniune ykaswvieatomes 6 coomeemcmeuu ¢ YII, 6 cuyuae, ecau OucyuniuHoul
npedyCMOMPEHO  BbINOJIHEHUe OMOENbHbIX  DNeMEeHmMOo8 pabom, C6A3aHHbIX ¢  Oyoyuerl
npogheccUoHanbHOU 0esimeNbHOCHbIO 00YYAIOUUXCS.

4.3. Conep:kaHue THCHHILUINHBI (MoayJisl). Pacnpenenenne 4acoB no reMaM U BUIaM
yueOHO# padoThI:
®dopma 00yueHus1: OUHass

Bunbl yueOHbIX 3aHATHH
AyIUTOpPHBIE 3aHATHS B T.4.
Ha3zBanmne Beero NpaKTH4yec 3ausaTusa B | Camocrost
pa3aenoB U TeM F— KHe Jadopartop- HHTEPAKTH | TelbHast
3aHATHUS, | Hble padoThI BHOM paborta
CeMHUHaPbI dopme
1 2 3 4 5 6 7

Pa3nea 1. lucnepcHblie cCHCTEMBbl, KOJJIOWIbI H PACTBOPBI
BBICOKOMOJICKYJISIPHBIX COCIHHEHM.

1. Knaccudukanus 5 1 3
HaHOPa3MEPHBIX
00BEKTOB U
MaTepUaJIOB.

2. MonexymsipHo- 11 2 4 5
KUHETUYECKUE
CBOMCTBA
JICTIEPCHBIX
CHCTEM M PacTBO-
POB  BBICOKOMOJIE-

KYJISIPHBIX
COCIMHEHU.

Paspnen 2. Pazmepubie 3 eKThI
3. IToBepxHOCTHBIE 10 1 4 5
3G (DEKTHI.
4. DddekTor 12 2 4 6
KBaHTOBBIX
OTPAaHUYECHUN.

Pasznen 3. ®a3oBble nepexonbl.

5. YcnoBus 10 1 4 5}
(ha3oBBIX
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PaBHOBECHI.
6. Teopust 11 1 4 6
HYKJICALIUU.
7. 10 1 4 5
Kpucramnmmzanus
W3 pacIuiaBa.
8. I'eteporennoe 9 1 3 5
3apOKJICHUE HOBOM
da3bl.
9. Kuneruka 4 1 3
(ha3zoBbIX
MEPEX0/I0B.
Pa3nes 4. HoBble yriiepoanbie MaTepuaJbl.
10. YrnepoaHbie 10 1 3 6
HaHOTPYOKHU.
11. 3 1 2
Mexannaeckue,
3IIEKTPOMEXAHUYEC

KHE U OITUYECKUE
csoucTtBa YHT.

Pa3pen 5. DiekTpuyeckue CBOCTBAa METAJVIOB M MOJYIIPOBOJHMKOB

12. Teopus 5 1 1 3
3JIEKTPOIIPOBOJIHOC
TH.
13. Konrtaktsl Me 4 1 3
Y TIOJTYTIP-B

Pa3nes 6. IIpuGopbl M MeTOABI M3YYEeHH HAHOMATEPHAJIOB.
14. DnekTpoHHBIC 5 1 1 3
MHUKPOCKOIIBI.
Utoro: 108 16 32 60

5. COJEP)KAHUE JUCHUJIUHBI (MOIY.JIS)

Paznen 1. JlucmepcHble CHCTeMbl, KOJUIOHABI H PACTBOPbI  BBICOKOMOJICKYJISPHBIX
COeIMHEeHHUI.
Tema 1. Knaccugukayua nanopazmepuvix 00veKmoe u mamepuaos.
TepMUHOIIOTHS U ONIpEAEIICHHUS.
HcTokn HaHOHAYKH.
9 xomOuHauM{ [AByX(a3HbIX CHCTEM IO arperaTHbIM COCTOSIHHSIM JucHepcHoil da3pl u
JHACTIEPCUOHHOM CPEMBL.
Tema 2. Monexkynapno-KunemuuecKkue ce0icmea OUCHEPCHBIX CUCMEM U  PACmeEopos
6bICOKOMOJIEKYIAPHBIX COCOUHEHUI.
Huddysus.
CenumenTanus.
bpoyHOBCKO€E BH>KEHME. [ HIICOMETPUYECKUI 3aKOH.
Omnpenenenne pasMepoB YacTULl U MOJIEKYJISIPHONH MacCHhl.

Pa3nen 2. Pazmepnbie 3¢ eKThI.
Tema 3. Ilosepxnocmmuwie 3¢hghexmeut.
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HucnepcHocThb. Aare3us.

HckpuBi€HHas NoBEpXHOCTh. KanuisipHble sABICHMUS.

CpenHee KOOpIMHAIIMOHHOE YHUCIIO M CTAOUIIBHOCTH YaCTHIIBI.

XuMu4decKass akTUBHOCTD IIBLIH.

Tema 4. Ighpexkmubt keanmosvix ocpanuyenuil.

KBanToBOMeXaHWYECKUH MOIX0A K PU3UICCKUM 3a/1a4aM. BOJTHBI U 9aCTHUIIBL.
3amaya 00 IIEKTPOHE B MOTCHIIMAIIBHON SIME O€CKOHEYHOU TTyOHHBI.
Metamunueckas MOJIENIb MOJIEKYJIbI C CONPS)KEHHBIMU CBSI3SIMMU.

KBaHTOBBIE sIMBI, TPOBOJIOKH U TOYKH.

MeTo/1bl MPUTOTOBIICHUSI KBAHTOBBIX CTPYKTYP. JIuTorpadus.

ONeKTpoHbl B MeTauie. Teopuss mMOYTH CBOOOAHBIX SJEKTPOHOB. 3OHHAS
ASHEPreTUYECKOr0 CIIEKTpa.

TynnenbHbll quo. JIazep Ha KBaHTOBOH sIMe.

Pa3znen 3. ®a3oBble nepexo/bl.

Tema 5. Ycnoeusn ¢pazoevix pasnosecuil.

OnpeneneHus OCHOBHBIX MOHATUI: cucTeMa, ¢a3a, KOMIOHEHTHI U Jp.
[TpaBuno ¢a3 'n60ca.

P-T nuarpamma olHOKOMIIOHEHTHOMH cucTeMbl. CTerneHu cBOOOIbI.
Huarpamma G-T. YcnoBus paBHOBecHs (a3.

3aBUCHUMOCTb JIaBJIEHUsI B pPaBHOBECHOM (Da30BOM IepexoAe OT TeMIepaTyphl.
Knaneiipona-Kiaysuyca.

Tema 6. Teopusa nykneayuu.

CBobopnas sueprust ' mboca u pa3oBbie MepexoIbl.

Konpaencanusa. @opmyna Jlamnaca. Kpucrammsanus u3 pactsopa.
Tema 7. Kpucmanauzayua u3 pacniaea.

M3MeHeHne XUMHYECKOT0 MOTEHIMAIIA ITPY IEPEOXIIAXKACHHH.
Kpucramnmmszanus n3 pacrasa.

CHMKeHue TeMIiepaTypsl IUIABJIEHUS yIbTPaMasblX YacTHULL.

Tema 8. I'emepozennoe 3aporcoenue HoBoU ¢haszvl.

VYpasuenue FOnra. MunnMu3zamust cBOOOAHOMN SHEPIHH.

Ponp nentpos Hykieannu. KpuBusHa nmoBepxHoctu 3arpaBku. HykieaHTsI.
Tema 9. Kunemuxka ¢pazoevix nepexooos.

CxopocTb HyKJI€ally TPU KOHJEHCALUY U KPUCTAJUIU3AlMK U3 Mapa.
CKopocCTh HyKJI€allUy IIPU KPUCTAJLIU3ALMU U3 PACTBOPA.

CxopocTb HyKJI€allUU IPU KPUCTAIIN3ALMU U3 pacIuiaBa.

ITonyyenue Y II1 B HU3KOTEMIIEpATYPHOU IIJIA3ME.

Pa3nen 4. HoBble yriiepoanbie MaTepHaJbl.

Tema 10. Yonepoonwvie nanompyoxu.

Yrnepoausie BonokHa. HanoTpyOku. Tumbl HAHOTPYOOK.

I'paden. I'padenossriii cnoii. ['eomeTpust HaHOTPYOOK.

[Tonyuyenune YHT. Metoasl ounctku YHT.

Tema 11. Mexanuueckue, 31eKkmpomexanuyeckue u onmuueckue ceoiicmea YHT.
Mexanunyeckue csorictBa. YHT 11 KOMIO3ULIMOHHBIX MAaTEPUATIOB.
HaHOKOMITO3UThI MPOBOJAIINE SJICKTPUUECKUH TOK.

DOnekrpuueckue (3nexkrponnsie) cBoiictBa YHT. DJIT na YHT.

Onrtuueckue cBoiictBa YHT. OcBeTUTENBHBIC JTAMITBI.

Pa3zgea S. DiekTpuyeckne cBOMCTBA METAJLJIOB U MOJYIIPOBOAHNUKOB

CTPYKTYpa

YpaBHeHue
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Tema 12. Inekmponpoeoonocms memanos.

Kitaccuueckast Teopusi 3JIEKTPONPOBOJHOCTH MeTaioB. 3akoH Oma u 3akoH J[xoyns-Jlenia.
KonTakTHas pa3HocTs noreHuanos. Tepmomnapa.

Tema 13. Ilpupooa npoeodumocmu ¢ noynpo8oOHUKAX.

CobcTBeHHast ¥ TPUMECHAs TPOBOJUMOCTD B MOJYIIPOBOIHUKAX.

Jvon u TpaH3ucTop.

Pa3nen 6. [IpuGopsl M MeTOABI H3YUEHUSI HAHOMATEPUAJIOB.
Tema 14. Inekmponnvie mukpocxkonwvt u MYP.
[IpocBeunBaroiye U CKAHUPYIOLIUE HIEKTPOHHBIE MUKPOCKOIIBI.
TyHHenbHbIEe MUKPOCKOTIBI. CHIIOBBIE MUKPOCKOIIHI.
MaoyrioBoe peHTI€HOBCKOE PacCesHUE.

6. TEMbI IPAKTUYECKHWX U CEMUHAPCKHUX 3AHATHI

Pasznen 1. [lucniepcHble cCUCTEMBI, KOJUIOUABI U PAaCTBOPBI BHICOKOMOJIEKYJIIPHBIX COSTUHEHUMH.
Tema 2. MonekynsipHO-KMHETUYECKHME CBOWCTBA JMCIEPCHBIX CHCTEM UM pacTBOPOB
BBICOKOMOJIEKYJISIPHBIX COEIMHEHUH.

Paznen 2. PazmepHbie 3G eKThl.

Tema 3. IToBepxHOCTHBIE YPPEKTHI.

Tema 4. DddexTbl KBaHTOBBIX OTPaHUYCHUIA.

Paznen 3. ®a3oBble nepexoibl.

Tema 5. YcnoBus Gpa3zoBbIX paBHOBECHUH.

Tema 6. Teopus HyKJI€alUH.

Tema 7. Kpucrtamm3sanus u3 pacriana.

Tewma 8. ['ereporenHoe 3apoxaeHNE HOBOM (pa3bl.

Tema 9. Kuneruka ¢a3zoBbIx epexoioB.

Pasnen 4. HoBble yriiepo/iHble MaTepUaIIbl.

Tema 10. YriaepoaHble HAHOTPYOKH.

Tema 11. Mexanndeckue, 3JIEKTpOMEXaHUYECKHE U onTHdeckue cBoictea YHT.

Pa3nen 5. Dnextpuyeckue cBONCTBAa METAJUIOB U NOJYIIPOBOJHUKOB

Tema 12. DneKkTporpoBOJHOCTh METAJIIIOB.

Knaccuueckas Teopus 2JIEKTPOIPOBOIHOCTH MeTajioB. 3akoH Oma u 3akoH /[xoyisa-JIeHna.
Tema 13. Ilpupoja npoBOAUMOCTH B MOTYIPOBOJIHUKAX.

CoOcTBeHHas U MPUMECHasi MPOBOJUMOCTb B MOJIYITPOBOIHUKAX.

Paznen 6. IlpuGopsl 1 METOIbI N3Y4YEHUSI HAHOMATEPUAIOB.

Tema 14. DnexTpOHHBIE MUKPOCKOIIBI.

Dopma 3anamuii — pewienue 3a0a4 U cemurapvl. Xapakmep 3a0ay AceH U3 npumepos ounemos O
KOHMPONbHBIX pabom.

7. JABOPATOPHBIE PABOTbBI
JlaGopaTopHble pabOThI HE MPEAYCMOTPEHBI PAOOYNM YUEOHBIM IIITAHOM.
8. TEMATUKA KYPCOBbIX, KOHTPOJIbHbIX PABOT, PE@EPATOB

CocTaBIsIOTCS 33/1a4H, COOTBETCTBYIOIUE COJCPIKAHHIO TEMBI M CIIOCOOCTBYIOIINE OCBOCHHIO
MarepHania.

KypcoBsie paboTsl Ha 1 Kypce HE TPeyCMOTPEHBI.
Busersl KOHTPOJILHBIX PadoT (MpUMeEpPHI):
K xonTposabHoii padote Nel:

buner Nel
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1. BEIYMCIUTh OTHOLIEHUE KOHLEHTPAIIMI KBAPLEBBIX YaCTHUIl paauycar =35 X 10-6 M, pacCessHHbIX
B BOJIE 11OCJIE YCTaHOBJICHUSI PaBHOBECHUS B CJIOSX HA pacCcTOSHUU 1 cM Apyr oT apyra. [InotHocTs
BoJibI M kBapua p0 =1r cM-3 u p =2,6 r cM-3, COOTBETCTBEHHO.

2. CkopocTh ocenanus yactuil kBapua (p = 2,6 rem-3) paauycar = 1 x 10-7m B Boze (n = 1 mlla c,
p0 =1 1 cMm-3) cocraBisier 1 cm 3a 80 wacoB. KakoBa jo/mKHA OBITH YIJIOBasi CKOPOCTh M YHCIIO
000pOTOB B MUHYTY B YJIbTpAlleHTpU(yTe IS YACTHII, OCAKIAIOMIUXCS CO CKOPOCThIO 1 cM mMuH-1
Ha paccrosauu R=10 cm ot ocu BpateHus?

3. B 4-mpoueHTHOM pacTBOpe BelLIECTBA MHTEHCHBHOCTb CBETAa YMEHBIIAETCS B JBa pa3za Ha
rnyoune 11 = 20 mm. Bo ckosibKO pa3 yMeHbIIaeTCs HHTCHCUBHOCTh CBeTa Ha riryouHe 12 = 30 MM B
8-TIpOIIEHTHOM PacTBOpPE TOTO e BeulecTa’?

bunet No2

1. OnpenenuTs BHICOTY, HA KOTOPOW YaCTHUYHAsI KOHIIEHTPALMS 30JIs1 30J10Ta, UMEIOIIETO TUAMETP
yactul 2,6x10-7 cm, yobiBaeT B 3 pasa. [InmoTHocTh yacTuil 3010Ta paBHa 19 r/cm3.

2. Onpenenuth kKo3pduueHT nuddy3un u cpeTHEKBAAPATUIHBIN CIABUT YACTHIIBI 3011 32 BPEMs
10 ¢ mpu 293 K, ecnu paanyc yactuusl paseH 50 HM, a BsI3kocTh Bojbl 1 = 1 Mmlla c.

3. Tlpu npoxoXXaeHUW CBETa C JJIMHOW BOJHBI Al dYepe3 cioil BemecTBa €ro MHTEHCHUBHOCTH
YMEHbILIAETCsl BCIEACTBHE ToriomieHus B 4 paza. IHTEHCUBHOCTh CBETa C JUIMHOW BOJHBI A2 1O
TOW e MpUUMHe ocnadiseTcs B 3 pa3a. Haiftu mokazatens nornomenus k2 ast cBeta ¢ ATUHON
BOJIHBI A2, €CJIM JIJIsl CBeTa ¢ JUIMHOW BOJIHBI A1 oH paBeH k1 = 0,02 cm-1.

K xonTposabHOI1 padoTe Ne2:
buner Nel

1. Jlnuna Bomubl ne bpoiins snektpona A=10 M. Kakyio snHepruto (B 5B) HeoOxomaumo
JOTIOTHUTEIIBHO COOOIIUTH DJIEKTPOHY, YTOOBI €ro JUIMHA BOJIHBI Je bpoitns ymensmunacs B 10
pa3z?

2. Haiiute HanOoJIbIIYI0 M1 HAMMEHBIIYIO JJIMHBI BOJIH B CHEKTpe Bojopoa B cepun Jlaiimana.

3. B kpucrannax CdSe sddextuBnas macca snexkrpoHoB me*=0,11m0, a gsipok mh*=0,63m0,
rae m0 - macca cBoboaHoro 3nekTpona. llupuna 3anpeménnoii 30u61 Eg=1,74 3B. B wactunax
KaKoro pa3Mepa JUIMHA BOJIHBI JIIOMUHEcLeHIIuU Oynet paBHa 500 HM?

buier Ne4

1. Jlnuna Bomubl ne bpoiins snekrpona A=20 um. Kakyio snHepruto (B 5B) HeoOxomaumo
JOTIOTHUTETIFHO COOOIIUTH AJIEKTPOHY, UTOOBI €r0 JITMHA BOJIHBI e bpoiins ymenpmunacs B 8§ paz?

2. Haitnute HanOobIIyI0 1 HAMMEHBIIYIO JUTMHBI BOJIH B CIIEKTPE BOAOPOIa B cepun bambmepa.

3. B kpucramnax CdTe sdpdextuBHas macca snekrpoHoB me*=0,09m0, a mpipok mh*=0,45m0,
rae m0 - macca cBoOogHOro 3mekTpoHa. [llupuna 3anpeménnoit 30061 Eg=1,45 3B. B uwactumax
KaKoro pa3Mepa JUIMHA BOJIHBI JIFOMHHECHIEHITUHU OyneT paBHa 600 HM?

K xoHTpoOsbHO# padoTe Ne3:
buner Nel

1. lmuaHOBONTHOBAs (KpacHast) rpaHunia Gorodddekra misa cepedpa pasHa 0,26 mxm. OnpenennuTsb
paboTy BbIX0/a (B JUKOYJIISX).

2.0mpenenuTh TOCTOSIHHYIO PEIIeTKH Kpuctauia LiJ, eciii n3BECTHO, YTO 3€pKajJbHOE OTPAKCHUE
TIEPBOTO TOPSJKA PEHTIEHOBCKUX Jydeil ¢ JumHOi BomubI 2,10 A OT ecTecTBeHHOM IpaHH 3TOTO
KpHCTaJJIa MPOUCXOIUT IIPH yrie cKoJbxeHus 10°5'.
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3.3. Paccuurarp 3HaueHue sHeprun DPepMu B MOJENH CBOOOIHBIX 3JCKTPOHOB it Al ecioun
IUIOTHOCTh M MOJICKYJISIpHAsl Macca 3TOTO AJIEMEHTa PaBHBI, COOTBETCTBEHHO: 9=2,7 r/cM3, M=27
I/MOJIb.

Buner No2
1.0Onpenenuth KpacHyro rpanuity Gororddexra ais kanus, eciii padboTta BbIxoja paBHa 2 3B.
2. Onpenenuts JUIMHY BOJIH J1e-Bpoiiss 351eKTpoHOB, YCKOpPEHHBIX 10 s3Hepruil W = 1 KaB.

3. Beruucauth sHepruo @epMu U MaKCHUMaIbHYIO CKOPOCTh JIEKTPOHOB Ipu T=0 nna meau B
MPEIIOJIOKCHNUH, YTO Ha OJJUH aTOM MPHUXOAUTCS OJMH CBOOOIHBIN AiekTpoH. [InmoTHOCTh Menu 8,9
r/cm3.

9. BOITPOCHI K DK3AMEHY

1. Yro Takoe HaHOOOBEKTHI M HaHOTexHoJoruu. Kiaccudukanus nByx(}a3HBIX CHCTEM IO
arperaTHBIM COCTOSTHHSIM JHCTIEPCHOM (Da3bl U AUCTIEPCHOHHON CPEIbI.

2. CaoiicTBa KoyutonaHoAUCIIepcHbIX cucteM. uddysus. 3akon auddysum.

3. CaoiictBa kosmougHoaucnepcHbix cucreM.  Cemumentauus. CKOpPOCTh CEAMMEHTALIUU.
Ornpezenenue pa3MepoB YacTHLI.

4. CBoiicTBa KOJUIOMIHOJIUCIIEPCHBIX CHCTeM. [ urcoMerpudeckuid 3akoH. OrpezesieHne macc
YacTHI] U MOJIEKYJISIPHOW MaccChl.

5. UckpuBnénnasa nosepxHocts. Kanuisipasie sinenus. @opmyna Jlannaca.

6. ®a3oBbIii MEPex0/1 B OJJHOKOMIIOHEHTHOM cucTeme. M3menenue cBo6o1Ho# sHepruu ['u66ca nmpu
KoHAeHcauuu. Kpurtuueckuil panumyc 3apozsiia HoBoW ¢a3bl. Ponb mnepechbllieHus mnapa.
PaBHOBeCcHOE J1aBiieHUE HAJl TOBEPXHOCTHIO Karuii. Y paBHeHue KenbBuHa.

7. Kpucramnuzamuss u3 pactBopa. Kpucramnmmszanus w3 pacruiaBa. CHIDKEHHE TeMIIEpaTypbl
IJIaBJICHUS yIbTpaMasblX YacTHII.

8. 'ereporenHoe 3apokieHre HOBOM (ha3bl.

9. BzaumogeiicTBue cBera ¢ qucnepcHbiMHu yactuiamu. Paccesaue csera. @opmyna Panes.

10. TTornomenue ceta 30isiMu. 3akoH byrepa-JlamOGepra-bepa.

11. DOneMeHTapHble aKThl B3aUMOACWUCTBHUs U3IydyeHUHM c BeniecTBOM. CyliecTBoBaHUE
AIIEMEHTAapHOI'0 KBaHTa JEHCTBUS Kak (yHIaMEHTaJbHBIA 3aKOH MpHpojabl. KBaHTOBBIE CBOICTBa
AIIEKTPOMAarHUTHOTo n3nydeHus. ®otonsl. OOBsICHEHNE 3aKOHOB QoTo3h(DeKTa.

12. KopnyckynsapHO-BOJIHOBOM Jyajii3M YacTHUIl BeliecTBa. BoJHbBI 1 4acTHUIIBL.

3agayda 00 3J1eKTpOHE B MOTEHIUAIBHOM siMe OECKOHEUHOMN TITyOUHBI.

13. OnHOANEKTPOHHOE MPUOTMKEHUE B TEOPUU TBEPAOTO Teja. DJIEKTPOHBI B MOTEH-IIUATBLHOMN
aMe. KBaHTOBaHUE SHEPTUH EKTPOHOB. DHEprus PepMmu.

14. DBporroBckue OTpaK€HHsI DIIEKTPOHHBIX BOJH B KpUCTaJUIE. OJHEPreTUYECKHUE 30-HBI.
ITpoBOAHMKH, TOITYIPOBOAHUKHN U U30JISATOPBI.

15. Knaccudukanus HHU3KOpa3MEepHbIX CTPYKTyp. KBaHTOBBIE $MBI, HPOBOJIOKM M TOYKH.
Crpykrypsl Tuna 0D. Cnextp sHepruid. TyHHENbHbIN 1HOA.

16. Kosmongapie monynpoBOJHUKOBBIE HaHOYACTHIIBL. JItomMmuHecieHusa. Pa3mMepHas 3aBUCHUMOCTh
MIUPHUHBI () (HEKTUBHON 3aNPEIIEHHON 30HBI.

17. DnexkTprueckne cBOMCTBA KBAHTOBBIX TOYEK. OTHORIEKTPOHHOE TYHHEIUPOBAHUE.

18. Ctpykrypsl Tuna 1D. CriekTp sHEpreTUUECKUX COCTOSHUN. B HaHONpOBOIOKAX.

19. ABroanexkTtpoHHass sMmuccusi B 1D crpykrypax. KaromonroMuHecHeHTHbIE H3JIydyaTenu u
IUIOCKHUE JUCILIEN.

20. Ctpykrypsl Tuna 2D (kBaHTOBBIE siMbI). JIa3epbl Ha KBAHTOBBIX sIMaXx.

21. MeTo/pl IPUTOTOBJICHUSI KBAHTOBBIX CTPYKTYp. JIuTorpadus.

22. T'paden. Ilomyuenme rpadena. MexaHWUecKoe OTCIaWBaHHE. XHMHYECKOE OTCIIaWBaHUE.
XUMHUYECKOE OCAKIECHUE U3 TTApOBOM (ha3bl.

23. @ymnepens! (C60, C70 u T.11.). TexHomorus monyyenus. [Ipumenenue dymiepe-HOB.
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24. Vraepoanble HaHOTPYOkH. XupanbHOCThb. OmHOocTeHHble W MHOrocTeHHbie YHT. Metoss
nonyuenuss YHT.

25. Knactepsl B onajoBbIX MaTpuiiax. @®OTOHHbIE KPUCTAJUIBL.

26. Ilopuctsie marepuansl. [lopuctbiili kpemuuii. @ortonoMuHeceHus. [I[puMene-Hue nopucThIX
MaTepHaioB.

27. Asporenu. Asporens u3 rpadena u HaHOTpYOOK. [Ipumenenus asporenei.

28. TynnenbHbie MUKPOCKOTBI. CHIIOBBIE MUKPOCKOITHI.

10. CAMOCTOATEJIBHASA PABOTA CTYJAEHTOB

Conepxanue, TpeOOBaHMSA, YCIOBHS U TMOPSAAOK OpPraHU3AMHU CAMOCTOSTEIHHONH pabOThI
oOydaromuxcsi ¢ yuetoM (Gopmbl oOyueHus: omnpeaensitorcs B cooTBeTcTBuu ¢ «llomoxkenuem o6
OpraHu3aIlli CAaMOCTOSTEILHON PabOThl 00YJAIOLINXCS», YTBEP)KICHHBIM YUeHbIM coBeToM Yil'Y
(mpotokon Ne8/268 ot 26.03.2019r.).

[To ka0t popme 0O0ydeHNMSI: OUHASI/3a09HAS/OYHO-3a0UHAS 3aITOJIHICTCS OTICIIbHAS

Tadymua.

®dopma 00yueHus: OUHAas

Ha3sBanue Bua camocrositeibHOM padoThI Oo0bem B dDopma
pa3iejioB H TEM (mpopaboTka yueOHOro MmaTepuaJja, yacax KOHTPOJIA
peuieHnue 3a1a4, pedepar, 10KIa1, (mpoBepka
KOHTPOJIbHasA padoTa, IOAT0TOBKA K caave peleHust
3a4era, 3K3aMeHa U Ap.) 3ajad4,
pedepara u
ap.)
ITo Bcem Temam | IIpopaboTrka yueOGHOro Mmarepuana, peuieHue | o4 KP u sx3amen
CEMHUHAPCKHUX 3a/1a4, KOHTpoNbHas paboTa, MOATOTOBKA K
3aHSATUN clia4e SK3aMeHa U Jp.)
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11. YYEBHO-METOJUYECKOE 1 UH®OPMALIMOHHOE OBECIIEYEHUE
JUCLMUIIINHBI

a) Cniucok peKoMeHyeMOM JIuTepaTyphbl:

OcHoBHas JuTepaTypa:

1. Kanamnwko E. I'. BBenenue B HAaHOMHKEHEPUIO : yued. mocobue mo Hampani. 152200
"Hanounxenepus" / E. I'. Kanamnaukos; Yiul'VY, UODBT. - ViuesHoBck : Yal'V, 2016. —
Pexxum noctyna: http://lib.ulsu.ru/ProtectedView/Book/ViewBook/167

2. Burtsss, [1. A. OCHOBBI HAHOTEXHOJIOTHH U HAaHOMAaTepHuajoB : yueoHoe mocoodwue / I1. A.
Butsse, H. A. CBunynoBud. — MuHck : Beimmiimas mkona, 2010. — 302 ¢. — ISBN
978-985-06-1783-5. — TekcT : 27IeKTpOHHBIN // DIeKTpOHHO-OMOIMOTEUHAs cCHCTeMa
IPR BOOKS : [caiit]. — URL.: http://www.iprbookshop.ru/20108.html

JlonoJTHUTeIbHAS JIUTepaTypa:

1. Kanammnukos E. I'. ®a3oBbie paBHOBECHS U CTPYKTYpooOpa3zoBanue : yueb. nocodue / E.
I'. Kanamnukos. - YabsHosck : Yal'V, 2008. - 358 c.

2. T'mymenko, A. I'. HanomaTtepuansl U HaHOTEXHOJOTMH : yueOHoe mocobue / A. T.
I'mymenko, E. II. I'mymenxo. — Camapa : [loBoikCKuUN rocyaapCTBEHHBIH
YHHUBEPCUTET TeJIEKOMMYHHKanuidi u uHpopmaruku, 2017. — 269 c. — ISBN 2227-
8397. — Texkcr : amekTpoHHBIN // DiekTpoHHO-OnOIMoTeyHast cucrema IPR BOOKS :
[caiiT]. — URL.: http://www.iprbookshop.ru/75388.html

Y4yeOHo-MeTOAHYECKASA:

1. MeTtonuyeckue yka3aHUs 1O BBINOJHEHUIO J1A0OPAaTOPHBIX pabOT MO TEXHOJOTHH
HaHOMAaTepHaJioB JUIsl CTy/IEHTOB OakanaBpHuara, ClelMaiuTeTa U MarucTpaTrypsl Bcex Gopm
oOyuenust / M. FO. Maxmyn-Axynos, A. A. ConosseB, B. B. Pei6un, T. M. Bacunesckas;

valy, HWOOBT. - VYapsHoBck @ Yal'V, 2019. - Pexum  pocryma:
http:/lib.ulsu.ru/ProtectedView/Book/ViewBook/6411
2. Maxmyn-AxynoB M. FO. Meroauueckue ykazaHusi Al CaMOCTOSTENIbHOW paboThI

CTyZIeHTOB Mo jauciuiuinHe «HaHomarepwansl W HAHOTEXHOJOTHH» ISl CTYIEHTOB
OakanaBpuata Bcex ¢opm obOyuenus / M. lO. Maxmyn-Axynos; Yal'V, UODBT. -

YV 1bIHOBCK : yal'y, 2019. - Pexum JIOCTYyTIA:
http://lib.ulsu.ru/ProtectedView/Book/ViewBook/6412
3. Hro A. B. Meroaunueckue ykazaHus JUIsl CaMOCTOSTEIbHON padOThI CTYJIEHTOB IO

MOJIFOTOBKE K MPaKTHYECKUM 3aHATusAM ais cryneHtoB UDODBT / A. B. Uro; Yal'y,
NOOBT, Kadp. wumxk.pusuku. - VYaesHoBck : Yal'V, 2019. - Pexum pgocrymna:
http://lib.ulsu.ru/MegaPro/Download/MObject/6409

CoriacoBaHo:

/ / /

JIOMKHOCTB COTp. HAayd. OMOIMOTEKH DdUO MO/INCH JaTa

0) nporpaMMHoe o0ecnieyeHme:

HE MPEAYCMOTPEHO
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8) [Ipodeccnonaibupie Ha3b1 TaNNBLIX, HHPOPMAHOHHO-CIIPABOYHBIC CHCTEMBI

1. DaexkTponno-onb.1HOTe HbIC CHCTEMBI:

1.1. Ludposoii obpazosarenstnii pecype IPRsmart : anexrponno-6ubamnoreunas cucrema :
caiitr / OO0 Komnauus «Aii Il Ap Memma». - Caparos, [2022]. - URL:
http://www.iprbookshop.ru. — Pexum jgoctyna: ans 3aperucTpup. nonbioparteneii. - Teker :
EKTPOHHBII,

1.2. O6pasosarensuas nnardopma FOPAWT : oGpazosarensusii pecype, 3ne|crp0imaa
Gubmmotexa : caiit / 000 Daextponnoe uamarensctso IOPAUT. — Mocksa, [2022]. -
https://urait.ru. — PexuM JocTyna: Jis 3aperucTpup. nojib3osaresneii. - Teker : 31eKTpOHHBII.

1.3. Baza naunmx «nexrponnas 6Gubmmorexa texuuyeckoro BY3a (OBC «Koncynsrant
CTy/eHTay) : 3neKTponHo-OubmmoTeynas cucrema : caitt / OOO [Monurexpecype. — Mocksa,
[2022]. — URL: https://www.studentlibrary.ru/cgi-bin/mbdx, — Pexum poctyna: juist 3aperucTpup.
nosnb3zosareei. — TeKeT : ATeKTPOHHBIH.

1.4. DBC Jlaus : anexrponHo-Oubmorednas cucrema @ caiit / OO0 3bC Jlans. — Caunkr-
Ilerepbypr, [2022]. — URL: https://e.lanbook.com. — Pexum jocryna: mis 3aperucTpup.
nosns3osareneil. — Texker : aneKTpoHnbIit,

1.5, 9BC Znanium.com : 3nekTpoHHo-GubanoTeynas cucrema : caiir / OO0 3nanuym. -
Mocksa, [2022]. - URL: http://znanium.com . — Pexum jgoctyna :@ Juisi 3aperHcTpHp.
nosb3opareneit. - TEKCT : 31eKTPOHHBIH.

2. KoncyastanrIlmoc [Dnexrponnsii pecype]: cnpaBounas npaposas cucrema. /000
«Kouncynwrant Ilmocy - Dnexrpon. aau. - Mocksa : KoncynsrantlImoc, [2022].

3. Ba3zel JaHHBIX MEPHOANYECKHX H3Aanuii:

3.1. Basa jnanHbiX nepuogmvecknx uijanuit EastView : anexrponssie xypuansi / OO0
UBUC. - Mocksa, [2022]. — URL: https://dlib.eastview.com/browse/udb/12. — Pexum nocryna :
JUIS @BTOPH3. NoJib3oparesneif. — TeKCT : aeKTpoHHBbIi.

3.2. eLIBRARY.RU: wnayynas osnextponnas Oubnmorexka : caiitr  / OOO Hayunasa
Onexrponnas bubnuoreka. — Mocksa, [2022]. — URL: http://elibrary.ru. — Pesxum noctyna @ s
aBTOpH3. noab3oBaresei. — TeKeT : 2IeKTPOHHBIH

3.3. Dnexrponnas OGubGanorexka «M3marensckoro jgoma «I'peGennuxosy (Grebinnikon) :
anextponnas Gubmorexka / OO0 W] 'peGennnkos. — Mocksa, [2022]. — URL: https://id2.action-
media.ru/Personal/Products. — Pexum jocryna : ans asTopu3. nonb3oBarenei. — Teker
IMMEKTPOHHBIH.

4. Mepepansbuas rocyaapersensas undopmanuonnas cucrema «Hammonaasnas
yaekTponnas dubanorexa» : yekTponnHas Gubanorteka : caiit / ®I'BY PI'b. — Mocksa, [2022]. -
URL: https://u36.pdp. — Pexum pocryna : ans noapsosarenci sayunoit Gubnuorexn. — Teker :
WICKTPOHHBIH,

5. SMART Imagebase : nayuno-undopmanmonnas 6asa nanneix EBSCO // EBSCOhost :
[nopran]. - URL: https://ebsco.smartimagebase.com/?TOKEN=EBSCO-
1a2ff8¢55aa76d8229047223a7d6dc9c&custid=s6895741. — Pexum nocryna : JUis  asTopH3.
nons3osaresnei. — M3obpaxkenue : a1eKTpOHHEIE.

6. Depepaibubie HHGOPMANHOHHO-00PA0BATE/ILHBIE NOPTAIBLE

6.1. Eannoe okHo soctyna K oOpasosaTelbHBIM pecypeaM : enepansueiii nopran . — URL:
http://window.edu.ru/ . — TekcT : aMEKTPOHHEII.

6.2. Poccuiickoe obpazosauue : (eaepanpubiii nopran / yupeaurens @AY «®ULTO». -
URL: http://www.edu.ru. — Texcr : 21eKTpoHnbIii.

7. Obpaszosareanunie pecypent Yal'y:

7.1. Dnextponnas OGubnmoreunas cucrema Yal'V : moayns «Dnexrponnas dubmmorexan
ABUC Mera-ITPO / 000 «Jlata Dxcnpece». — URL: http://lib.ulsu.ru/MegaPro/Web. —~ Pexum
JIOCTYTIA © JUIs ToJib30Bateseit HayuHoil Gnbnnorexu. — Teker : anexTpoHHsIii.

COTI'’TTACOBAHO:
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KOHTPOJISI U TPOMEKYTOUHOM aTTECTAIUH.

AyIUTOpHH YKOMILJICKTOBAHBI CIICIUATM3UPOBAHHON MeOesbio, y4eOHONH TOCKOH. Ayautropuu
JUTSL TIPOBEJICHUS JICKIIUI 00OPYIAOBaHBI MYJIbTUMEIUHHBIM 000pYIOBaHUEM ISl MPEIOCTABICHHS
uHpopmanuu Oonpmiold aymutopuu. [lomemeHus s caMOCTOSTENbHON pabOThl  OCHAILCHBI
KOMITHIOTEPHON TEXHUKOW C BO3MOXKHOCTBIO MOJKIIIOYCHUS K ceTn «MHTepHeT» u oOecredeHnemM
JOCTyHa K 3JIEKTPOHHON HH(PPOMAIIMOHHO-00pa30BaTEIbHON Cpelie, IEKTPOHHO-OMOIMOTEUHOM
cHucTeMe.

13.CHEHUAJIBHBIE YCJIOBUSA AJ151 OBYYAIOIUXCA C O'PAHUYEHHBIMUA
BO3MOXKHOCTAMMU 310POBbS

B cnyuae HeoOxomumocTd, oOOydYalomuMcsi U3 4YUCIA JHUI] C OrPaHUYCHHBIMU
BO3MOXKHOCTSIMH  37I0POBbsl (IIO0 3asBJICHUIO OOYYaIOUIErocs) MOTYT MpeajaraTbCs OJHH U3
CICIYIOIUX BapUAHTOB  BOCHPHATHS HWHPOPMAIMM C  Y4€TOM WX  HHIUBUIYaTbHBIX
MCUXO(PU3NIECKIX OCOOCHHOCTEH:

— JUTSI JIAI] ¢ HAPYIICHUSIMH 3PCHUS: B TIeUaTHOUW (popMe yBEIMYEHHBIM MIPUPTOM; B Gopme
3MIEKTPOHHOTO TOKYMEHTa; B (hopme aynuodaiina (mepeBos ydeOHbIX MaTepUasIoB B ayanodopmar);
B reyaTHOW (opme Ha s3bIke bpaiins; HWHIUBUIAyalbHBIE KOHCYJIbTAIMU C MPHUBJICUYCHUEM
TUQIIOCYPIOTIEPEBOAUNKA; MHINBUAYAIbHBIC 33]JaHUS U KOHCYJIbTAIINY;

— ISl I ¢ HapYyLIICHUSMH CIIyXa: B Me4aTHOU (hopme; B (hopMe JIEKTPOHHOTO TOKYMEHTA,
BUJICOMATEpHANIBI C  CyOTUTpaMH; WHAMBHUAyaJIbHBIC KOHCYJIbTAIlMM C  I[PUBJICUYCHUEM
CYpJIOTIEPEBOUMKA; UHANBUIYAIbHBIC 33]]aHUsI U KOHCYJIbTAIUY;

— JI7IS AT ¢ HapYUICHUSIMU ONOPHO-/IBUTATEIbHOTO allapaTa: B edaTHOU ¢gopme; B Gpopme
AIIEKTPOHHOTO JOKYMEHTA; B popMme ayanodaiina; HHANBUIyaTbHbIC 3aJaHUS U KOHCYJIbTAIIHH.

B cirydae HE0OXOJMMOCTH UCTIONB30BaHUS B YUEOHOM IPOIECCE YaCTHUHO/ UCKITIOUUTENBHO
JTUCTAaHIIMOHHBIX 00pa3oBaTeNbHBIX TeXHONOTUH, opranu3zaius padots! [II1C ¢ oOydaromumucs c
OB3 u uHBanuzamu npeaycMaTpuUBaeTcs B 3JEKTPOHHOM HH(OpMAalMOHHO- 00pa3oBaTelbHOU
cpefie ¢ y4eTOM UX MHIUBHIYyaIbHbBIX NCUXO0(PHU3HMUECKIX 0COOEHHOCTEH

Pazpabotunk A noueHt kadenpel @M, k.¢.-m.H. E.I'.Kanamnukos

MOIINCH nomkHocTh PO
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[Tpunoxxenue 1

a) CnHCOK peKoMeH/yeMOoii JTHTepaTypbl
OcHoOBHasI JIHTEPATypa:

L

Kanamuukos E. . BBeieHue B HAHOMHXKEHEpHUIO : yue6. mocobue mo Hampasn. 152200
"Hanoumxenepus" / E. I'. Kanamnukos; Y'Y, MODBT. - Vieanosck : Yal'V, 2016.— URL:
http://lib.ulsu.ru/MegaPro/Download/MObject/167

Butssb, [1. A. OCHOBBI HAHOTEXHOJIOTHIl U HaHOMAaTepuanoB : yue6Hoe nocobue / I1. A. Butsass, H.
A. CBumyHoBMY. — MuHCK : Boimoitmas mkona, 2010. — 302 ¢. — ISBN 978-985-06-1783-5. —
TekcT : deKTpoHHBIH // DiekTpoHHO-6uGMoTeuHas cuctema IPR BOOKS : [caiit]. — URL:
http://www.iprbookshop.ru/20108.html

JlonoIHUTEbHAS JUTEepaTypa:

1,

[nymenko, A. I'. HaHomarepuraibl 1 HAHOTEXHOJIOTUH : yqeGHoe noco6ue / A. I'. Tnymenko, E. I1.
Inymenko. — Camapa : [IOBO/DKCKHiT TOCYNapCTBEHHBIH yHMBEPCUTET TENEKOMMYHHKALMi M
unpopmaruku, 2017. — 269 c. — ISBN 2227-8397. — TekcT : 21€KTPOHHBIA // DIEKTPOHHO-
6ubnuoreunas cucrema IPR BOOKS : [caiit]. — URL: http://www.iprbookshop.ru/75388.html
Porog, B. A. TexHONOrHs KOHCTPYKIMOHHBIX MaTepraioB. HaHOTeXHONMOrUHM : y4eOHUK /IS BY30B /
B. A. PoroB. — 2-e u3j., nepepa6. u morn. — Mocksa : W3patensctBo FOpaiit, 2023. — 190 ¢. —
(Boicuree  oGpasoBanue). —  ISBN 978-5-534-00528-8. —  Tekcr :  oneKTpoHHbIH //
O6pazoBarenbHas miardopma FOpaiit [caiit]. — URL: https://urait.ru/bcode/512822

. HaHocTpykrypHble MaTepuaisl : ydeGHoe mocobue / mon pepakuueidl P. Xanuuuk. — Mocksa :

Texuocdepa, 2009. — 488 c. — ISBN 978-5-94836-221-2. — TekcT : 5/eKTPOHHbIA //
DeKTpOHHO-0MOIHMOTeYHAs cucreMa [PR BOOKS g [caiit]. — URL:
http://www.iprbookshop.ru/12730.html f

YueGHO-MeTOAHYECKAS:

i

KanamaukoB E. I'. MeTonuueckue yKasaHus Ui CaMOCTOATENBbHONW pabOThl CTYAEHTOB IO

aucumIMHe «OCHOBBI HAHOTEXHONOTHI M HAHOMATEPUAOB» [ CTYEHTOB OakanaBpuara Bcex Gpopm
o6yuenus Hanpasienuil mogrorosku: 28.03.02 «Hanoumxkenepus», 22.03.01 «MarepuanoseieHue u
TeXHOJNOTHU MaTepuanosy / YibsaH. roc. yH-T, UDDBT. - 2022. - Heony6ukoBaHHbii pecype. - URL:
http:/lib.ulsu.ru/MegaPro/Download/MObject/14699

CornacoBaHo:
_Benymuii cnerpanuct OOIT /___Yameena A.D. / /% / 2023r.
(JlomkHOCTh pabOTHHKA HAYYHON GHOIHOTEKH) (®HO) (noamuce) (mata)
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B) I[Ipodeccuonanbubie 0a3b1 JAHHBIX, HHPOPMALMOHHO-CIIPABOYHbIE CHCTEMBI
1. J1eKTPOHHO-0UOJINOTEeYHbIE€ CUCTEMbI:

1.1. Hudposoii o6pazoBaTenbHbIin pecypc IPRsmart : anekrpoHHO-OMOIMOTEUHAS CHCTEMA !

cair / OOO Kommanus «A#t Ilm Ap Memua». - Caparos, [2023]. — URL:
http://www.iprbookshop.ru. — Pexxum noctyma: misi 3apeructpup. mojb3oBateneit. - Tekcr
AJIEKTPOHHBIN.

1.2. O6pasoarensbHas miarpopma FOPAUT : o6pasoBaTenbHBII pecypc, 3IEKTPOHHAs
6ubmmuoreka : caiit / OO0 Dnekrponnoe uzgarenbetBo «FOPAMTY». — Mocksa, [2023]. - URL:
https://urait.ru. — Pesxum goctyrma: 1jst 3aperucTpup. moab30Bareiei. - TEKCT : JIIeKTPOHHBI.

1.3. ba3a manHbix «2nekTpoHHas Oubmmuortexka Ttexuudeckoro BY3a (OBC «Koucynbrant
CTYJEHTa») : DJIEKTPOHHO-OuOIHoTeyHas cucrema : cailt / OOO «llomurexpecype». — Mocksa,
[2023]. — URL.: https://www.studentlibrary.ru/cgi-bin/mb4x. — Pexxum mocTyna: mjist 3aperucTpup.
IIOJIb30BaTeNe. — TEKCT : AIEKTPOHHBIN.

1.4. KoHcynbTaHT Bpava. DIIEKTPOHHAS MEIUIIMHCKas OMOIMOTeKa : 06a3a JaHHBIX : CalT /
00O «Bsbicmias 1mKONa OpraHU3alMyd M yOpaBlIeHUS 37paBooXpaHeHHeM-KoMIeKcHbI
MEIUIUHCKUN KOHCaaTuHIr». — Mocksa, [2023]. — URL: https://www.rosmedlib.ru. — Pexum
JOCTyMa: JIJIsl 3apPETUCTPUP. Mosib3oBaresneil. — TeKCT : AIeKTPOHHBIM.

1.5. bonpmras MeaumuHCKas OWOIMOTEKa : 3JIEKTPOHHO-OMOIMOTEYHAsI CHCTeMa : caT /
000 «bykam». — Tomck, [2023]. — URL: https://www.books-up.ru/ru/library/ . — Pexxum noctyma:
JUISL 3apETUCTPUP. MOJIb30BaTENEH. — TEKCT : JIIEKTPOHHBIN.

1.6. OBC Jlanb : anexTpoHHO-OMOHOTEeuHas cuctema : cadT / OO0 DbC «Jlanby. — CaHKT-
[MerepOypr, [2023]. — URL: https://e.lanbook.com. — Pexum poctyma: s 3aperucTpup.
IOJIb30BaTeNe. — TEKCT : AIEKTPOHHBIN.

1.7. 9BC Znanium.com :351eKTpOHHO-OMONMMOTEUHass cuctema : calt / OOO «3HaHUyM». -
Mockea, [2023]. - URL: http://znanium.com . — Pexum goctyma : jisi 3aperUCTPHP.
[IOJIB30BAaTENEH. - TEKCT : JJIEKTPOHHBIN.

2. Koncyabtantlliaroc [DnexkTpoHHBIM pecypc]: cnpaBouHast mpaBoBas cuctema. / OOO
«Koncynbrant ITnrocy - Onexktpon.naH. - Mocksa :Koncynsrantlmroc, [2023].

3. Ba3bl JaHHBIX NEPHOTUYECKUX U3TAHMIL:
3.1. eLIBRARY.RU: HayuHas snexTtpoHHas Oubmuortexka : cailt / OOO «Hayunas
DnexTponnas bubamorekay». — Mocksa, [2023]. — URL: http://elibrary.ru. — Pexxum goctyna : s

aBTOpH3. MOJIb30BATENEH. — TEKCT : AIEKTPOHHBIN

3.2. DnexrtponHas Oubnuoreka «M3marenpckoro aoma «l'pebennuxoB» (Grebinnikon) :
anekTpoHHass Oubmuoreka / OOO UM «['pebennuxoB». — MockBa, [2023]. — URL:
https://id2.action-media.ru/Personal/Products. — Pexwum noctyma : aas aBTOpH3. MOJIb30BATEICH. —
TeKCT : 2MEeKTPOHHBIH.

4. dDepepanbHass rocyjlapcrBeHHass uHpopmanmuoHHass cucrema «HauuonanbHas
3JIeKTPOHHAsi OMOIHOTeKa»: dIeKkTpoHHas oubmmoreka : caidt / ®I'BY PI'b. — Mocksa, [2023]. —
URL:https://H36.pd. — Pexxum moctyna : juisi monb3oBarenell HaydHOW OMOMMOTEKH. — TeKCT :
AIEKTPOHHBIN.

5. Poccuiickoe obpazoBanue: (enepanbhbiii nopran / yupenutens GIAY «OULTO». —
URL: http://www.edu.ru. — TekcT : 3IeKTpOHHBIH.
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6. DnexTpoHHas oubaHoTeuHass cucrema Yial'Vy : mMonyns «DnekTpoHHass OUOIMOTEKa»
ABUC Mera-ITPO / OO0 «/lata Dxcnpeccy». — URL: http:/lib.ulsu.ru/MegaPro/Web. — Pexum
JIOCTYTIA : JUIsI TIOJIb30BaTeNield HaydHOW OMOIMOTEKH. — TEKCT : AJICKTPOHHBIH.

CornacoeaHo: "
i
[

HMumwenep seayviuui / Hvpenko K).B. ! [vt){,wf /

Jonsmocth corpyaanea YHTT PER I noanies ~_) JATI
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