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AHHoTanusg

JuctmuimHa «HaHOSIIEeKTpOHUKa» BXOIUT B 00Pa30BaTENbHYIO MPOTPAMMY BBICIIETO
oOpa3oBaHusi — mnporpammy OakajaBpuaTa I10 HAlpaBJICHUIO MOJrOTOBKH/ CIELUAIBHOCTH
11.03.04 «DnexkTpoHHKa W  HAHOMJIEKTPOHMKA»  HampasieHHocTH  «lIpombluieHHas
JIeKTpoHUKay. Jucuumnnuna peanusyercs kadpenpoit «Ne23y.

JlucuuiuinHa HaresieHa Ha () OPMHUPOBAHKE Y BBITYCKHUKA CIIETYIONMX KOMITETEHITHHA:

OIIK-1 «Cnoco0eH ncnoib30BaTh MOJIOKEHUS, 3aKOHBI U METOIbl €CTECTBEHHBIX HAYK U
MaTEeMaTHKH JUTS PEIICHHS 3a/1a9 WH)KEHEPHOU A TeITbHOCTID)

OIIK-2 «CriocobeH caMOCTOSTENbHO MPOBOJIUTH HKCIEPUMEHTAIbHbBIE MCCICI0BAaHUSA U
UCTIOJIb30BaTh OCHOBHBIC TPUEMBI 00Pa0OTKH U MPEICTABICHUS ITOTyIEHHBIX JTAHHBIX)

ConeprxaHue TUCHMIUIMHBI OXBAThIBAET KPYT BOIPOCOB, CBSI3aHHBIX C C UCIIOJIb30BaHUEM
COBPEMEHHBIC JIOCTIDKCHHS HAHODJIEKTPOHHKH B pPa3padaThIBAEMBIX CHUCTEMax pa3IMIHOTO
(YHKIIMOHATLHOTO Ha3HAa4YeHUs, (POPMUPOBAHMEM HAy4YHOM OCHOBBI JUI OCO3HAHHOTO U
IeJICHANPABICHHOTO UCIIOJIB30BAHMS MTOTyUYE€HHBIX 3HAHUN TIPU CO3aHUU DIIEMEHTOB, IIPHOOPOB
U YCTPOMCTB HAHODJIEKTPOHHUKH.

[IperonaBanyie TUCHMIUIMHBI TPEIyCMAaTPUBACT ClEAyIOIHEe (OPMBI OpraHU3alUuN
yueOHOro mpoliecca: JIeKLIUH, J1abopaTopHble pabOThl, IPAKTUUYECKUE 3aHATHS, CAMOCTOSTEIbHAS
pabora cTyaeHTa, KOHCYJIbTallUH.

[IporpaMMoil TUCHMIIMHBI MPEIyCMOTPEHBI CIEAYIOIIUE BHJIbI KOHTPOJS: TEKYIIUH
KOHTPOJIb YCIIEBAEMOCTH, IIPOMEKYTOUHAS aTTeCTalus B (hopMe SK3aMeHa.

OOwiast TPyAOEMKOCTh OCBOCHHUS JUCLUIUIMHBI COCTaBIsAET 5 3aueTHbIX eauHul, 180
9JacoB.

SI3bIK 00yUEHUs 110 TUCIUILIMHE KPYCCKUH »



1. TlepedyeHb MIaHUPYEMBIX Pe3yIbTATOB O0YyUEHHUS MO TUCITUTUINHE

1.1. Ilenn npenomaBaHusi AUCUUATUIAHBI

dopmupoBaHue y CTYJICHTOB 3HAHHUK 0 PU3NYECKUX OCHOBAX HAHOAJIEKTPOHUKHU Ha 6aze
M3y4YeHHUS 3aKOHOB (PM3MKH HU3KOPA3MEPHBIX CTPYKTYP, a TAK)KE€ O BO3MOKHOM HCIOJIb30BAHUHT
UX TpU CO3AAHUHM TNPUOOPOB HAHOAIIEKTPOHHKH U PEIICHUH TEXHOJIOTUYECKUX MPodIemM
HaHOMJICKTPOHHUKH, CO3JIaHHE TOJJICPKUBAIONICH 00pa30BaTeIbHONW CpeIbl TMpernoAaBaHus
MOCTEAYIOMUX AUCIUILTHH y4eOHOTO TUIaHa, MPECTaBIeHHE BO3MOXKHOCTU CTYACHTaM Pa3BUTh
U TPOACMOHCTPUPOBATh HABBIKM B pacueTe HHU3KOPa3MEPHBIX CTPYKTYp W MNPUOOpPOB
HAHORJIEKTPOHUKH Ha UX OCHOBE.

1.2. JlucuuminHa BXOAUT B COCTaB 00s3aTeNbHOM YacT 00pa30BaTeIbHON MPOrpamMMbl
BhIciIero oopazosanus (nanee — OIT BO).

1.3. TlepedeHp MUIaHUPYEMBIX PE3YyIBTATOB OOYUYEHUS 10 AUCITUTUTMHE, COOTHECEHHBIX C
1aHupyeMbIiMu pe3ynbTatamu ocBoenust OIT BO.

B pesynbrare m3yueHUs TUCHUILIMHBI OOYYaIOIIMIACS MODKEH 00J1alaTh CIAeAYHOIMIMMHI
KOMIIETEHLIMSIMU WIIM UX 4YacTAMHU. KOMIeTeHIIMY U MHAUKATOPBI UX JOCTHKEHUS MPUBEICHBI B
tabmwue 1.

Tabnuna 1 — [lepedyeHb KOMIETSHIMA U UHAUKATOPOB UX JTOCTIKECHUS

Kareropus (rpymnma) Konn Kon n HaumeHoBaHuWE MHIUKATOpa
HalMEHOBaHHE
KOMIIETEHIIUN MOCTHKEHUS KOMITETEHIINHU
KOMIIETEHIIUHA
OIIK-1 Cnocoben
HCIIOJIb30BATh OIIK-1.3.1 3HaTh dhyHIaAMEHTAIBHBIC
MIOJIO’KEHUSI, 3aKOHBI | 3aKOHBI IPUPOJIBI 1 OCHOBHBIE (PU3UUECKUE
A METOJbI A MaTeEMaTHUYECKHE 3aKOHBL.
O6menpodeccrnonanbHbIe
ecrectBeHHbIX Hayk | OIIK-1.B.1 BnageTs HaBbIKaMu
KOMIIETEHIIUH .
A MaTEMATHUKH [ WCITIOJIb30BaHUs 3HAHUHN (HU3UKU U
perieHus 3aaaqy MaTE€MAaTUKHU IIPU PEHICHUU PAKTUYECKUX
WH)KEHEPHOM 3a7ad4.
JIeSITENLHOCTH
OIIK-2 Cnocoben
CaMOCTOSITEIBLHO
POBOIHTE OIIK-2.Y.1 ymeTs BBIOUpATh CIIOCOOBI U
P CpeicTBa U3MEPEHUI U IPOBOIUTH
HKCTIEPUMEHTAIbHBIE
O6menpodeccnoHaIbHbIC | UCCICAOBAHUS U IKCHICPUMEHTAILHBIC NCCITCHOBAHMA.
P OIIK-2.B.1 BnageTs cnoco6amu 06paboTKu
KOMIIETEHIIUN HCITIOJIB30BaTh
Y TIPEJICTABIICHUS TTOyYEHHBIX JAHHBIX U
OCHOBHBIE ITPHUEMBI
OIICHKHU MOTPEUTHOCTH PE3yIbTAaTOB
00paboTKH 1 .
MU3MEpPEHUM.
MIPEACTABICHUS
MOJIYYEHHBIX JaHHBIX

2. Mecro aucuumianssl B cTpyktype Ol

JucuuruinHa MokeT 6a3upoBaThCsl Ha 3HAHUAX, paHee MPUOOPETEHHBIX 00YYarOIUMUCS
IpY U3yYSHHUH CIICAYIOUINX TUCIUILINH:

— «maTtemaruka-1 (AHaTuTHUecKasi FTeOMETpHs U JTUHEeHast anreOpa)»;

— «MareMarnka-2 (MareMaTuuecKuii aHaIm3)y;

— «maremaruka-3 (Teopus BeposTHOCTEN M MaTeMaTHYECKasl CTATUCTHKA)»;

— «pusmkay;

— «MaTepualioBe/ICHUEY;

— «(pu3nuecKue OCHOBBI AITEKTPOHUKNY;

— «uH(OPMAIIOHHBIE TEXHOIOTHNY;

— «AIIEKTPOHUKAY.




3HaHI/I$I, MOJIYUYCHHBIC TIpH H3YYCHHU MaTCpUalia HaHHOﬁ JUCHUIIIIMHBI, MMCIOT KakK
CaMOCTOATCIIbHOC 3HAYCHUE, TaK U MOTYT UCITIOJB30BAaThCA IMPU U3YUCHUHN APYTUX JUCHUILIINH!

— «OCHOBBI MUKPOMPOIIECCOPHON TEXHUKI;

— «MEeTOJbl U ycTpoicTBa U PoBOi 00pabOTKH CUTHAIOBY;
— «3JIEKTPOHHbIE TPOMBILIUICHHBIE YCTPOUCTBAY;

— «QHEPTreTHUYCCKAA SJICKTPOHUKA.

3. OOBEM U TPYJTOEMKOCTb JUCIUILTAHBI
Jlanubie 00 o0mieM oO0beMe AUCIUIUIMHBI, TPYJAOEMKOCTH OTIEIbHBIX BHIOB y4eOHOI
paboThI 1O TUCHUIUIHHE (M paclpeeNeHIe 3TON TPYI0OEMKOCTH [0 CEMECTpaM) MPEICTABICHBI B

Tabymue 2.
Tabmuna 2 — O0beM U TPYJO0EMKOCTh AUCIUILINHBI
TpynoeMKocTb 1o
Bun yueGHOM paboThI Bcero cemMecTpaM
No5
1 2 3

Oowan mpyooemKocmp OUCYUNTIUHDL, 5/ 180 5/ 180
3E/ (uac)
U3 nux uacos npakmuyeckoii 0020moeKu
Ayoumopusie 3auamus, BCEro yac. 68 68
B TOM YHCJIE:

aexuu (JI), (gac) 17 17

npakTuueckue/cemunapckue 3ansatus  (113),

17 17

(uac)

nabopatopubie paboTsl (JIP), (dac) 34 34

KypcoBoii mpoekT (pabota) (KII, KP), (uac)

9K3aMeH, (Jac) 45 45
Camocmoamenvnas paboma, Bcero (4ac) 67 67
Buo npomescymounoit ammecmayuu: 3ayer,
mudd. 3adger, sk3amed (3ader, Judd. 3auq, JK3. JK3.
OK3.%%*)

*% ~
IIpumedanue: ~ kaHaUAATCKUI SK3aMeH

4. CopepxaHue JUCUUILIMHBI

4.1. Pacnpenenenne TpyI0€MKOCTH JTUCHUTIIMHBI 110 pa3enaM v BUAaM 3aHATHIMA.

PaBI[eJ'ILI, TEMbI JUCHUIIIIMHBI U UX TPYAOCMKOCTDb IIPUBCACHBI B Ta6J'II/II_Ie 3.

Tabmuma 3 — Pa3aensl, TeMbI IUCIUIUIAHBI, KX TPYIOEMKOCTh

Jlexmum | 13 (C3)| JIP KII CPC
Pa3zmensl, TeMBI TUCTIATIITAHEL
(qac) (qac) (gac) (qac) (gac)
CemecTtp 5

Pazgen 1. BBenenue B HAHORJIEKTPOHUKY
Tema 1.1. BBenenue B HaHOAIEKTPOHUKY 1 4
Pazgen 2. DneMeHThI KBAaHTOBOI MEXaHUKU
Tema 2.1. OCHOBHBIE TTOJIOKEHHSI KBAHTOBON MEXaHUKH 1 3
Tema 2.2. JIBuxenne cBOOOTHON MUKPOYACTHIIBL.
Vpasuenue Hlpenunrepa 2 4 3
Tema 2.3. JIBnKeHre MUKPOYACTULIBI B
MMOTEHIMAIBHON sIME U Yepe3 MOTSHIMATbHBINA 0apbep 2 2 3




Pa3nen 3. HuskopasMepHbIe CTPYKTYpPBI

Tema 3.1. KBaHTOBOE OrpaHUuEHUE 1 4

Tema 3.2. CTpyKTypBI C ABYMEPHBIM OJHOMEPHBIM H

HYJIBMEPHBIM 2JIEKTPOHHBIM I'a30M 1 2 4

Pazgen 4. [lepenoc HocuTenei 3apsana B

HU3KOPa3MEPHBIX CTPYKTYpax

Tewma 4.1. Tpancnopt HOocHuTeNEH 3apsaaa B 1 2 5

HU3KOpa3MEpHBIX CTPYKTypax

Tewma 4.2. TynHenupoBaHue HOCUTENEH 3apsaa 1 8 5

Pasgen 5. HanocTpyKTypbl

Tewma 5.1. HanoknacTepsl 1 HAHOKPUCTAILIBI 1 4 6

Tema 5.2. YriepoaHble HAHOCTPYKTYPBI 1 4 6

Paznen 6. DneMeHTHI ¥ TPUOOPHI HAHOAJIEKTPOHUKH

Tema 6.1. IIpubops! Ha nHTEPHEPEHIIMOHHBIX

s¢dexTax 1 4

Tema 6.2. [IpuOopsl Ha OJHORIEKTPOHHOM U

PE30HAHCHOM TYHHEIMPOBAHUH 1 4

Tema 6.3. COUHTpPOHHBIE TPHOOPEI 1 4

Pazgen 7. MeToasl HAHOTEXHOJIOTUH

Tewma 7.1. TexHonornu nosyyeHus HAHOMATEPHUAIIOB U

HAHOCTPYKTYpP 1 3 16 6

Tema 7.2. MeToJibl HCCIIEIOBAHNS HAHOMATEPUAJIOB U

HAHOCHCTEM 1 6 6

Hroro B cemectpe: 17 17 34 0 67

Hroro 17 17 34 0 67
IIpakTyeckass MNOATNOTOBKA 3aKIIOYA€TCd B HENOCPEACTBEHHOM  BBINOJHEHUH

0o0ydJarouMMucs  OMpPEACNICHHBIX  TPYAOBBIX  (YHKIMHA,  CBSI3aHHBIX C  Oymymen

HpO(l)eCCI/IOHaJ'IBHOI\/’I ACATCIIbHOCTBIO.

4.2. CopnepxkaHue pa3iesioB U TEM JICKIIMOHHBIX 3aHITHH.
ConeprkaHue pa3/ieiioB U TEM JICKIIMOHHBIX 3aHITUH TPUBEICHO B TaOIHIIC 4.

Ta6muma 4 — CojiepkaHue pa3aesioB U TEM JEKIIMOHHOTO ITUKJIA

Howmep paznena

HaszBanue u coneprxanue pas3jeioB U TEM JICKIIMOHHBIX 3aHATUN

1 Bgeoenue 6 nanosnekmponuxy.
Tema 1.1. BBeneHue B HaHOZIEKTPOHUKY. OCHOBHBIE HOHSTHS, LEIH U 3a4ayy
HaHOICKTPOHUKH.

2 OrnemeHmul KBAHMOBOU MEXAHUKU.
Tema 2.1. OcHOBHBIC TOJOXXEHUA KBAaHTOBOM MexaHUKU. BoiaHOBOU myamusm Je
Bpoiina. [lpunanun Heompenenennoctu I'eizenbepra. [lpunnum 3ampera [laymu,
BomHoBas ¢hyHKIIHS.
Tema 2.2. JIBukeHue cBOOOIHONW MUKpOUYaCTUIBI. BoaHOBBIE QyHKINH CBOOOTHBIX
yacTtull. YpaBuenue lllpeaunrepa.
Tema 2.3. JIBW)KEHHME MHUKpPOYACTUIBI B TIOTEHIMAJLHONW sIME H dYepe3
noTeHIMaNbHEIH Oaprep. KBanroBanme osHepruu. KBaHTOBOe COCTOSHUE U
BBIPOXKIICHHE.

3 Huskopaszmepnvie cmpykmypul.

Tema 3.1. KsantoBoe orpanmdenue. JlnmHa BomHBl ae bpoitma. DddexT




pa3MepHOro kBaHToBaHus. [loTeHIMalIbHAs 3HEPTUA JIEKTPOHA B HU3KOPA3MEPHOU
cTpyKType. Pa3pelieHHble 3HepreTuuecKue ypoBHU 3IEKTPOHA.

Tewma 3.2. CTpyKTypHI ¢ IBYMEPHBIM OTHOMEPHBIM M HYJIEMEPHBIM JICKTPOHHBIM
ra3oM. KBantoBsie miieHku. KBaHTOBbIE ITHYpbl. KBAHTOBBIE TOUKHU.

Ilepenoc nocumeneti 3aps0a 6 HUIKOPAZMEPHBIX CMPYKMYPAx.

Tema 4.1. TpancmopT HocuTened 3apsia B HHU3KOpPa3MEpPHBIX CTPYKTypax.
Hutepdepenmonnsie 3¢ hekTrl. [IpoBoAMMOCTE HU3KOPa3MEPHBIX CTPYKTYP.

Tema 4.2. TyHHenupoBaHue Hocutene  3apaga. OIHO3JIEKTPOHHOE

TYHHEJIUPOBAHUE. Pe3onancuoe TYHHEJIUPOBAHUE. Tl'urantckoe
MarHuToCOnpoTHBIeHHe. CIMH-KOHTPOJIMPYEMOE TYHHEIHPOBAHHE.
Hanocmpyxkmypul.

Tewma 5.1. Hanoknacreps! 1 HaHOKpHUCTAIUIBL. CBONCTBA UHAWBUyAJIbHBIX YACTHII,
[Monsatus o knacrepax. Meramumdeckue HAHOKIACTCPBI. MarHUTHBIE KJIacTEpBl,
ITomyIpoBOTHUKOBBIE HAHOYACTHITHI.

Tema 5.2. YrieponHsle HAHOCTPYKTYphL. DyiepeHsbl. YTiIepoaHble HAHOTPYOKH.
O0BeMHBIC HAHOCTPYKTYPHPOBAaHHBIC MaTEPHAIIEI.

Dnemenmul u npUOOPLL HAHOINEKMPOHUKU.

Tema 6.1. IlpuGopsl Ha wmHTEphepeHITMOHHBIX Y dekTax. MHTepdhepeHITnOHHbIC
TpaH3ucTophbl. [oseBble TPaH3UCTOPHI HA OTPAKEHHBIX JIEKTPOHAX.

Tema 6.2. Ilpubopsl Ha OJHORIEKTPOHHOM M PE30HAHCHOM TYHHEJIHPOBAaHUM.
OnHO3JIEKTPOHHBIE TPAH3UCTOPBI, JIEMEHTH U IPUOOPHI HA UX OCHOBE. [lMOABI U
TPaH3UCTOPbl HA PE30HAHCHOM TYHHENHpPOBaHWHU. Jlormueckne >JIeMEHTHl Ha
PE30HAHCHO-TYHHEIIBHBIX TPUOOpPaXx.

Tema 6.3. CiuHTpOHHBIE TPHUOOPEI. CINTHIBAIOIIAS TOJOBKA U YHEPTOHE3aBUCUMAs]
MaMATh Ha TUTAHTCKOM MarHUTOCONPOTHBICHWH. DHEProHEe3aBUCHMas NMaMsTh Ha
CIIMH-3aBHCHMOM TyHHeIupoBaHUHU. CIMH-BEHTHJIBHBIA TPAH3UCTOP.

Memoow HanomexHono2UU.

Tema 7.1. TexHONOruM NOJy4YEHUs HAHOMATEPUAIOB U HAaHOCTPYKTYyp. [Ipoueccsl
caMOOpTraHHu3aIiH B HAaHOTEXHOJIOTHUAX. 30HI0BbIE HaHOTEXHOJIOTHH.
Hanonurorpagus.

Tema 7.2. Metogpl HCCIAEAOBAHHUS HAHOMATEPUAIOB W HAHOCHUCTEM.
[IpocBeunBaromas 371eKTPOHHAS MHKPOCKOIHUSA. ABTO3JIEKTPOHHAS W aBTOMOHHAS
MUKPOCKOITHS. 3oHa0Bas MHUKPOCKOIIUS. JdudpaxroHHbIH aHaJn3.
CriekTpallbHBIA aHAIIN3.

4.3. Ilpaktudeckue (CEMUHAPCKUE) 3aHIATHS
Tembl mpakTHUECKUX 3aHATHI U UX TPYIOEMKOCTh IPUBEACHBI B TAOIHIIE 5.

Ta6n1/1ua 5-— HpaKTI/I‘{eCKI/Ie 3aHATHUA U UX TPYAOCMKOCTD

DODMEL U3 Hux No
No TeMbl MPaKTUYECKUX - aKTI/E-IeCKI/IX TpynoeMKoCTb, |IIPaKTUYECKOM |pasjaeia
/1 3aHATHI p - (dac) MMOATOTOBKH, | JTUCITHIT
3aHATHI
("ac) JIMHBI
Cemectp 5
1 | KBanToBbI€E SIMBI I'pynmnoseie 2 2
JIMCKYCCHH
2 | Huzkopa3MepHbie CTPYKTYPBI -"- 2 1 3
3 | [IpoBomuMOCTH -"— 3 4
HHU3KOPa3MEPHBIX CTPYKTYp
4 | OIHORIEKTPOHHOE -"- 3 1 4
TYHHEJIHPOBAHHUE
5 | Pe3oHaHCHOE TYHHEIUPOBAHUE -"- 2 4
6 | ['uranrckoe -"- 2 4
MarHMTOCONPOTHBIICHUE
7 | COMH-KOHTPOIHPYEMOE -"- 3 1 4




TYHHEIMPOBAaHUE

Bcero

17

4.4. JlabopatopHble 3aHATHS

Tembl 1a00paTOPHBIX 3aHATUN U UX TPYAOEMKOCTh PUBECHBI B TabmuIe 6.

Tabmuua 6 — JIabopaTopHbI€ 3aHATHS U UX TPYIOEMKOCTh

N3 Hux No
Ne HaumenoBanue nabopatopHbIX padboT TpyHOCMKOCTS, | MPAKTHIECKOH | pasjena
/11 (dac) MMOATOTOBKH, | HUCITUII
(gac) JIMHBI
Cemectp 5
1. | UccnenoBaune XapaKTEPUCTHK 4 2 7
KPUCTAIIMYECKHUX CTPYKTYP
2 | PeHTreHOCTpYKTYpHBIN aHAJIU3 KPUCTAIIIOB 6 2 7
3 | UccnenoBanue TEH30PHBIX CBOMCTB 6 2 2
KpPHUCTAJIJIOB
4 | UccnenoBanue ONTUYECKUX CBOWCTB 6 2 6
HAHOCTPYKTYP U (DOTOHHBIX KPUCTAIIJIOB
5 | OnTudeckoe MaHUIYJIMPOBAHUE OJJMHOYHBIMU 6 2 7
HAHOYACTHUI[AMH B ONTHYECKOM MUHIIETE
6 | l3Mepenue ympaBisieMOro TMEpPEMEIICHH 6 2 6
¢usznyeckux OOBEKTOB B HAHOMETPOBOM
JianasiHe
Bcero 34

4.5. KypcoBoe npoeKkTupoBaHue/ BBITIOTHEHHE KYPCOBOM pabOThHI

Y4eOHbIM MJIaHOM HE MPETyCMOTPEHO

4.6. CamocrosrenbHas paboTa 00y4arouuxcs
Bunsl camocTosTensHON pabOTHI U €€ TPYA0EMKOCTh IIPUBEICHBI B Ta0HIe 7.

Tabmmia 7 — Buasl caMOCTOSITEIBHON PaObOTHI M €€ TPYI0EMKOCTh

. Bcero, | Cemectp 5,
Bun camocrosiTensHOM paboTh
qac qac
1 2 3
N3ydeHne TeopeTUUECKOro MaTepuaa
50 50
nucturuHel (TO)
Kypcosoe npoektupoanue (KII, KP)
Pacuetno-rpaduueckue 3aaanus (PI'3)
Boinonnenue pedepata (P)
[TonroToBka K TEKymemMy KOHTPOJIIO 3 ]
ycneBaemoctu (TKVY)
Jowmamnnee 3ampanue ([13)
Kontponbabie paboTh 3209HIKOB (KP3)
IToaroroBka kK mpOMeKyTOYHOMN 9 9
arrectaruu (I1A)




Bcer0:| 67 | 67 |

5. Ilepeuens yueOHO-METOIUYECKOTO 00ECTICUCHMSI
JUISL CAMOCTOSTENIbHON PaboThl 00yUaIOMIUXCS [0 JUCHUIUTMHE (MO/YIII0)
V4ebHO-MeTOIMUECKHEe MaTepHaibl UL CaMOCTOSTEIbHOW pabOThl 00YYaIOUMIMXCS yKa3aHbl B

oo 7-11.

6. IlepeueHb MeUATHBIX U AICKTPOHHBIX YUEOHBIX U3AaHUN
[lepeuenb neyaTHBIX U 3JIEKTPOHHBIX YUEOHBIX U3/1aHUMN NpUBEIeH B Tabuie 8.
Tabauna 8— [lepedeHb MeYaTHBIX U JIEKTPOHHBIX YUSOHBIX M3IaHUIMA

KomuectBo
SK3EMILIIPOB B
UIL{HLHS;[I;)/ cc buGmmorpadudeckas ccpiika 6H?KJE$IT§K6
ANEKTPOHHBIX
9K3EMILIIPOB)
621.38/ H25 ('Y AII) HaHocTpyKTypHI B 37ICKTPOHUKE U (POTOHUKE / 6
nox pexa. ®@. Paxmana, E.JI. CBunuoBa. — M.:
TexHocdepa, 2010. —343c.
®u3nyecKre OCHOBBI BOJHOBBIX MPOIECCOB B 100
HU3KopasMepHbIx cTpykrypax/ CII6.: ['YAII
2023.-53 c.
621.3. 049/ J1 72 (I'YAII)) JlozoBckwii, B.H. HanoTexHomorus a 10
AJIEKTpOHNKE. BBeneHne B crenuaabHOCTh/
B.H. Jlozosckuii, I'.C. Koncrantunona, C.B.
JlozoBckuii. — CII0.: JIans, 2008. — 327 c.
621.382/ 1 72 (I'YAII) Hparynos, B.I1. OCHOBBI HAHO3JIEKTPOHUKH/ 5
B.II. Iparynos, N.I'. HeusBecTHbIH,
B.A. I'pununn. — HoBocubupck: Usn. HI'TY,
2000. —331 c.
621.382(075)/ 5145 SxumoB, A.H. PacueT 3neKTpOHHBIX U 20
(C'YAII) HaHORJICKTPOHHBIX YCTPOMCTB: COOPHHK 3amaq/
A H. Slxkumos. — CII6.: IT'YAII, 2017. — 60 c.
55/ 127 lackonbekas, M.I1. Kpucramtorpadus: 2
(C'YAII) yueoHnk/ M.I1. lackonmbsckas. — M.: Beici.
k., 1976. — 391c.
620/ C42 Kpumran, M.M. Ckanupytolas 3JeKTpOHHAs 6
(T'YAILD MHUKPOCKONHS U PEHTT€HOCTIEKTPaIbHBIN

MUKpoaHau3: y4e0. mocodue st By3oB / M.M
Kpumrran., U.C. SIcauxos, B.U. IoxyHun u
ap. — M.: Texnocdepa, 2009. — 206 c.

621.382 (075.8)/ b82
http://www.vixri.com/d3/
Borisenk0%20V.1.%20%20
NANOELEKTRONIKA%?20teorija%
201%?20praktika.pdf

Bbopucenko, B.E. HanosnektpoHnuka: Teopust u
MpakTUKa: ya4eOHHK 111 By30B/ B.E.
Bopucenko, A.W. BopoObesa, A.JI. [lanwmtok,
E.A. Ytkuna. — M.: BUHUM. JlabopaTopus
3HaHui, 2013. — 366 c.

621.38/ 11194
http://www.docme.ru/doc/997035/
nanoe-lektronika% C2%A0-
uchebnoe-posobie.-%
E2%80%94-2-¢e-izd.--e-1

Iyxa, A.A. HaHoanekTpoHuka: yueo.
nmocoome/ A.A. lllyka. — M.: ®u3maTKHUTA,
2007. - 464 c.

389.001

Txamny, B.JI. ®u3nyeckue 0CHOBBI




http://books.ifmo.ru/file/pdf/821.pdf | HaHOAMEKTpOHMKH: yueOHOE TTOCOOHE/ .
B.JI. Tkamnu, A.B. Makeesa, E.E. O6opuna —
CII6: CIIeI'Y UTMO, 2011. — 83c.

620.3/ H25 Hanomarepuansl u HanotexHonorun/ B.M.

http://www kodges.ru/nauka/ Annmwk u ap.; nox pex. B.E. bopucenko,

popnauka/175730-nanomaterialy-i- H.K. Tonouko. — Munck: U3z, Lentp BI'Y,

nanotexnologii.html 2008.-375c.

621.3.049.77 Mapronus, B.1. ®usnueckue 0CHOBBI

(075.8)/ M25 MUKPOSJICKTPOHUKH: Y4eOHUK 1115t By30B/ B.1.

http://bookfi.net/book/1221607 Mapromnun B.A. JKabpes, B.A. Tynuk. — M.:
N3parensckuii neHTp «Axanemus», 2008. —
400 c.

621.3.049.77+539.2 Ilonyuenue u uccieqoBaHUE HAHOCTPYKTYP:

1153 1a6OPATOPHBIHA MPAKTHKYM TI0

http://www.docme.ru/doc/997146/
poluchenie-i-issledovanie-
nanostruktur.-laboratornyj-prakt

HaHoTexHoyorusmM/ o pex A.C. Curosa. —
M.: MTTUPDA, 2008. - 116 c.

519.6 + 539.2 Marromkus, 1.B. MoaenupoBanue u
M35 Bu3yanu3anus cpeactsamu MatLAB ¢usuxu

http://www.razym.ru/naukaobraz/ HaHOCTPYKTyp.— M.: Texnocdepa, 2011. — 168
uchebnik/158395-matyushkin- c.

iv-modelirovanie-i-vizualizaciya-
sredstvami-matlab-fiziki-
nanostruktur.html

®dusnyeckne 0OCHOBBEI BOJTHOBBIX IIPOLIECCOB B 50
HHU3KOpa3MepHBIX cTpykTypax/ B.I'. Hedpenos, A.H.
Sxumos, A.P. Bectyrun, U.A. Kupmuna. CII6.:
I'YATL, 2023. 58 c.

®uznyecKkue OCHOBbI HAHORJIEKTPOHUKH:: 50
METOIMYECKHE YKa3aHH K Ta0OpaToOpHOMY
npaktukymy/ B.I'. Hedenos, A.H. Axumos, A.P.
Bectyrun, U.A. Kupmmna. — CI16.: TYAIL, 2024. —
56c.

7. IlepeueHb 37EKTPOHHBIX 00pa30BaTENIbHBIX PECYPCOB
MH(POPMALMOHHO-TEIEKOMMYHUKAIMOHHON ceTH «HTepHeT»

[lepeuenn ANEKTPOHHBIX o0pa3oBaTeNbHbIX pecypcos UH(POPMAIIMOHHO-
TEJIEKOMMYHUKAIIMOHHON ceTh «lHTepHeT», HEOOXOAUMBIX [UIl OCBOEHUS JAMCLUIUINHBI
npuBeZeH B Tabuie 9.

Tabmuua 9 — IlepedeHb 31EKTPOHHBIX 00Pa30BaTENIBHBIX PECYPCOB MH(POPMALMOHHO-

TEJIEKOMMYHUKAIIMOHHOMU cetu «HTepHeT

URL anpec HaumenoBanue
http://e.lanbook.com/books Hoctyn B OBC «Jlarp» ocymecTBisercs o goropopy Ne 695-7
or 30.11.2011
http://lib.aanet.ru/ Hoctyn k anekrponHbiM pecypcam ['Y AT (aBTopusanus o

HOMEPY YUTATEIbCKOro OMIeTa)

http://guap.ru/guap/standart/pravilal .rtf | [IpaBuna opopmuenus TekcToBsix noxkymenTos mo ['OCT 7.32-

2001
http://regstands.guap.ru/db/docs/7.32- | TOCT 7.32-2001. Ot4er 0 Hay4HO-UCCIEI0BATEIHLCKON
2001.pdf pabore.

CtpykTypa U paBmiia 0hopMIICHUS

http://guap.ru/guap/standart/prim.doc [Tpumepst 6udnmorpaduueckoro onucanus mo 'OCT 7.1-2003



http://lib.aanet.ru/
http://regstands.guap.ru/db/docs/7.32-2001.pdf
http://regstands.guap.ru/db/docs/7.32-2001.pdf

8. IlepeueHb MH(HOPMAITIOHHBIX TEXHOJIOTUI
8.1. Ilepedenp mporpaMMHOTO OOECIEUEHHUs, HCIONIB3YEMOTO IIPHU OCYIIECTBICHUN
00pa3oBaTeNLHOTO MpoIiecca MO AUCIUIITHHE.
[TepedyeHs uCmoIb3yeMOro MporpaMMHOTO o0ecriedeHus mpeacTaBieH B Tadmuie 10.

Ta6ymma 10— ITepedeHsb IpOrpaMMHOTO 00SCIICYCHUS

Ne i/t HaumenoBanue

He npenycmotpeno

8.2. Ilepeuenp MH(POPMALMOHHO-CITPABOYHBIX CUCTEM,UCII0JIb3YEMBIX npu
OCYIIECTBIEHHH 00pa30BaTENLHOTO MpOoIiecca Mo AUCIUITTHHE

[lepeyeHbp HCMONB3YEMBIX HH(POPMALMOHHO-CIIPABOYHBIX CHUCTEM TIPEACTaBICH B
tabiuue 11.

Tabmuna 11— Ilepedens nHPOPMAITMOHHO-CIIPABOYHBIX CUCTEM

Ne i/ HaumenoBanue

He npenycmorpeno

9. MarepuanbHO-TexHUYecKast 6a3a
CoctaB MaTepHaJbHO-TEXHMYECKON 0a3bl, HEOOXOAMMOM [UIsl  OCYIIECTBICHUS
00pa3oBaTeNbHOrO Mpoliecca 1Mo AUCIUILIMHE, IpeAcTaBieH B Tabnuuel2.

10. Tabmmia 12 — CoctaB MaTepuaibHO-TEXHUUECKOM 0a3bl

Ne HanmenoBanue cocTaBHOM 4acTu Howmep aynuropun
n/m MaTepUaIbHO-TEXHUYECKOUN 0a3bl (pu HEOOXOAMMOCTH )

JlexiimoHHas ay IUTOpUs

2 | JlabopaTtopHoe o6opynoBanue kadenpor No23 22-09, 22-11
(I"'actenno, 15)
3 | CpencTBa BEIYMCIUTENBHON TeXHUKHU Kadeapsl Ne23 22-09, 22-11

(I"actenno, 15)

11. OueHouHble cpescTBa VI IPOBEACHUS IPOMEKYTOUYHON aTTeCTalluu
11.1. CocTtaB OLIEHOYHBIX CpPEJICTBUIS IPOBEJIEHUS MPOMEKYTOUYHOM aTTeCcTalluu
o0yyaroImuxcs o JUCUUIUIMHE IpuBeaeH B Tabnuue 13.
Tabauna 13 — CocTtaB OLIEHOYHBIX CPEACTB JUIsl MPOBEACHUS IPOMEXKYTOUHOM aTTecTalluu

Bun npomexyToUHOM aTTecTaluu IlepedeHb OIIEHOYHBIX CPEJICTB
DK3aMeH Crnucok BOIpOCOB K AK3aMEHY;
DK3aMeHAI[MOHHBIC OUIIETHI,
3amauny;
TecTEl.

11.2. B kauecTBe KpuUTEpHUEB OLEHKH YpPOBHA C(OOPMHUPOBAHHOCTH (OCBOCHH)
KOMITETEHIMI 00ydarolmuMucs MpUMeHsieTcs S-0allibHasi IIKana OUEHKU cPOpMHUpPOBAHHOCTU
KOMIIETEHIMH, KoTopas npuBejeHa B Tabnune 14. B Teuenne cemecTpa MOXKET UCHOIB30BATHCS
100-6amapHas  mIKaja  MOJYJBHO-PEMTHHTOBOM  CHCTEMBl  YHHUBEpPCUTETa,  IpaBuja

HCIIOJIb30BAaHUs KOTOPOM, YCTAHOBJIEHBI COOTBETCTBYIOLIUM JIOKAJIbHBIM HOPMATUBHBIM aKTOM
I'VAIL




Tabnuna 14 —Kputepuu ouleHKH YpOBHS chOPMHPOBAHHOCTH KOMIIETSHIIUN

OrieHKa KOMITETEHIINU

5-0ayuIbHAs IIKaJIa

XapakreprcTrka chopMUPOBAHHBIX KOMITCTEHITHIA

— oOyyvaromuiicss TJIyOOKO M BCECTOPOHHE YCBOMJ IPOrPAaMMHBII
MaTepual;

— YBEPEHHO, JIOTUYHO, ITOCJIEJ0BATEIBHO U I'PAMOTHO €T0 U3J1araerT;

— ONMPAsACh HAa 3HAHHWS OCHOBHOM M JIONIOJIHUTEIIBHOM JIMTEpaTyphl,

«OTIIMYHOY o
GAITCHOY TECHO IPUBS3BIBAET YCBOCHHBIE HAYUHbIC MTOJIOKEHUS C MPAKTUYECKOMN
JIeATEITbHOCTBIO HAIIPABIICHUS;
— yMeno 000CHOBBIBAET U apTYMEHTUPYET BBIIBUTAaEMbIE UM HJICH;
— JIeJa€eT BBIBOJBI M 00O0IIEHHUS
— cBOOOJIHO BIIJICET CHCTEMOM CIIeMaTN3UPOBAHHBIX TTOHITHH.
— o0yyaromuiicst TREpI0 YCBOMJI IMPOTrPaMMHBINA MaTepHall, TPaMOTHO U
M0 CYLIECTBY WU3JaraeT ero, ONUpasCh Ha 3HAHUS OCHOBHOM
JUTEPATYPBHI;
CXODOLLIOY — HE JIOIYCKAeT CYyIIECTBEHHBIX HETOYHOCTEM;
P — YBSI3bIBAET YCBOCHHBIC 3HAHUSA C NPAKTHYECKOM JIESITEIBHOCTHIO
«3aUTEHO
HaIlpaBJICHUS;
— apryYMEHTHUPYET HAYUYHBbIE ITOJIOKEHHUS;
— JIeJaeT BBIBOJBI M 00O0IIEHHS;
— BJIAJIEET CUCTEMOM CIIEIMATIM3UPOBAHHBIX MOHSITUM.
— 00ydJaromuiicss yCBOMIJI TOJIBKO OCHOBHOM MPOrpaMMHBIN MaTepual,
M0 CYIIECTBY M3JIaraeT €ro, OMHMpasch Ha 3HAHUS TOJBKO OCHOBHOM
JUTEPATYPBHI;
— JIOMYCKAeT HEeCYIIECTBEHHbIE OMMOKA U HETOYHOCTH;
«yJIOBJIETBOPUTEIILHO» .
— UCTIBITHIBACT 3aTPYJHEHUSI B MPAKTUYECKOM NPUMEHEHUU 3HAHUM
«3aUTEHO
HaIlpaBJICHUS;
— cJ1ab0 apryMEeHTHPYEeT HayuHbIE MOJI0KEHHUS,
— 3aTpyAHseTcs B (GOPMYJIUPOBAHUHU BBHIBOJOB M 00OOIIECHUH;
— YAaCTUYHO BJIAJICET CUCTEMOM CIEIMATIU3UPOBAHHBIX TOHSATHMA.
— oOyyaromuiicss He YCBOWJI 3HAYUTEILHOM YacTH MPOTPaMMHOTO
Marepuana;
— IONMyCKaeT  CYUIECTBEHHbIE  OWIMOKM W HETOYHOCTU  MPH
«HEYJIOBJIICTBOPUTEIIBHO
PacCMOTpPEHHH MPOOJIEM B KOHKPETHOM HAIPABJICHHH;
«HE 3a4TCHO»

— UCTIBITHIBACT TPYJHOCTH B IPAKTHYECKOM MPUMEHEHUY 3HAHUIA;
— HE MOXET apryMEHTHPOBATh HAYYHbBIE TIOJIOKEHUS;
— He GOpMYJIHPYET BBIBOJIOB i O00OIICHUI.

11.3. TunoBsle KOHTPOJIbHBIE 33aHUS WU UHBIE MaTEpUAIIbI.
Bomnpocs! (3agaun) 11 5K3aMeHa npeJcTaBiieHs! B Tabnuue 15.

Tabnuna 15 — Bonpocsl (3agaun) 11 9K3aMeHa

Ne i/ [lepeuens BopocoB (3aa4) s 3K3aMeHa Kon
HHAUKATOpa
1 BousHoBo# nyanusm ge bpoiis. OIIK-1.3.1
2 [Mpuniwmn HeonpeaenenHocty I eitzenbepra. OIIK-1.3.1
3 IMpuniun 3anpeta [Maymnw. OIIK-1.3.1
4 BonHoBast pyHKIMs. OIIK-1.3.1
5 JBmwkeHne cBoOOAHOM MUKpouacTUllsl. Y paBHenne Llpeaunrepa. OIIK-1.3.1
6 JIBrmkeHrEe MUKPOYACTHIIH B TOTEHITHAIEHOU SIME. OIIK-1.3.1
OIIK-1.B.1
7 JIBrm>keHre MIUKPOYACTHIIBI Yepe3 OTEHIHABHBINA Oapbep. OIIK-1.3.1
OIIK-1.B.1
8 KBanToBanue sneprun. KBantoBoe coCTOSIHUE U BBIPOKICHUE. OIIK-1.3.1
OIIK-1.B.1




9 Oddext pasmepHOro kBaHToBaHUsA. KBaHTOBbBIE OrpaHUYEHUS B OIIK-1.3.1
HU3KOPa3MEPHBIX CTPYKTypax. OIIK-1.B.1

10 [ToTenuumanbHas 3HEPrus MEKTPOHA B HU3KOPa3MEPHOU CTPYKTYpeE. OIIK-1.3.1
OIIK-1.B.1

11 PaspenieHHbIC SHEPIETHIECKHIE YPOBHU JJIEKTPOHA. OIIK-1.3.1
OIIK-1.B.1

12 CTpyKTypbl ¢ ABYMEPHBIM JIEKTPOHHBIM I'a30M (KBaHTOBBIE ILUICHKH). OIIK-1.3.1
OIIK-1.B.1

13 CTpyKTypbl ¢ OJHOMEPHBIM IEKTPOHHBIM ra3oM (kBaHToBble MHYpHl). | OITK-1.3.1
OIIK-1.B.1

14 CTpyKTypbl ¢ HYJIbMEPHBIM 3JICKTPOHHBIM Ta30M (KBaHTOBBIC TOUKN). OIIK-1.3.1
OIIK-1.B.1

15 TpaHCTIOPT HOCUTENEH 3apsiia B HU3KOPAa3MEPHBIX CTPYKTypax. OIIK-1.3.1
16 WnTepdepennmonnsie 3pPeKkTs B HU3KOPA3MEPHBIX CTPYKTypax. OIIK-1.3.1
17 IIpoBOAMMOCTD HU3KOPa3MEPHBIX CTPYKTYP. OIIK-1.3.1
18 TyHHenupoBaHue HOCHUTENEH 3apsiia. OIIK-1.3.1
19 OIHOBJICKTPOHHOE TYHHEJIUPOBAHHE. OIIK-1.3.1
20 Pe3oHaHCHOE TYHHEIMPOBAHUE. OIIK-1.3.1
21 ['MranTcKkoe MarHUTOCOMPOTHURIICHHE OIIK-1.3.1
22 CHMH-KOHTPOJIMPYEMOE TYHHETUPOBAHUE. OIlK-1.3.1
23 Hanokmactepbl 1 HAHOKPHCTAILTBL. OIIK-1.3.1
24 CBOIiCTBa MHAWBUIYaTbHBIX YACTHIL. OIIK-1.3.1
25 IMousiTHE 0 KIacTepax. OIIK-1.3.1
26 Meraun4ecKie HaHOKITaCTEPbI. OIIK-1.3.1
27 MarauTHbIe HAHOKJIACTEPHI. OIlK-1.3.1
28 [ToynpoBOJHUKOBBIE HAHOYACTHIIBI. OIIK-1.3.1
29 VraepoaHbie HAHOCTPYKTYPHI. OIIK-1.3.1
30 DysepeHsl. OIIK-1.3.1
31 VYriepoaHbie HAHOTPYOKH. OIIK-1.3.1
32 O06BeMHBIC HAHOCTPYKTYPUPOBAHHBIC MaTEPHAIIEI. OIIK-1.3.1
33 WHTrephepeHIMOHHbBIE TPAH3UCTOPHI. OIIK-1.3.1
OIIK-2.V.1

34 [ToneBble TpaH3UCTOPHI HA OTPAKEHHBIX JIEKTPOHAX. OIIK-1.3.1
OIIK-2.V¥.1

35 OnHO3IEKTPOHHBIE TPAH3UCTOPBI, AIEMEHTHI M puOOpHI Ha ux ocHoBe. | OITK-1.3.1
OIIK-2.V.1

36 JlMoas! ¥ TpaH3UCTOPBI HAa PE30HAHCHOM TYHHEIHPOBaHHH. OIIK-1.3.1
OIIK-2.V.1

37 Jloruueckue 3J1eMEHTHI Ha PE30HAHCHO-TYHHEJIBHBIX IPUOOpax. OIIK-1.3.1
OIIK-2.V.1

38 COMHTPOHHBIE IPUOOPEI. OIIK-1.3.1
OIIK-2.V.1
39 TexHOI0THY OTyYeHNUS HAHOMATEPHAJIOB M HAHOCTPYKTYP. OIIK-2.Y.1
OIIK-2.B.1
40 [Ipormeccs! camoopraHu3anuy B HAHOTEXHOJOTHSX. OIIK-2.V.1
OIIK-2.B.1
41 30HI0BbIC HAHOTEXHOJIOTHH. OIIK-2.VY.1
OIIK-2.B.1
42 Hanonurorpagus. OIIK-2.V.1

OIIK-2.B.1




43 Mertob! ucciaea0BaHUs HAHOMATEPUAIOB U HAHOCUCTEM. OIIK-2.V.1
OIIK-2.B.1
44 IIpocBeunBaroiias 3JIeKTPOHHAS MUKPOCKOMHSL. OIIK-2.Y.1
OIIK-2.B.1
45 ABTODJIEKTPOHHAS Y aBTOMOHHASI MHKPOCKOIIHS. OIIK-2.Y.1
OIIK-2.B.1
46 30H10Bast MUKPOCKOITHSL. OIIK-2.Y.1
OIIK-2.B.1
47 JTupaKIMOHHBIH aHAJIH3. OIIK-2.V.1
OIIK-2.B.1
48 CrekTpaibHBIN aHAIH3. OIIK-2.V.1
OIIK-2.B.1
49 3apaga. PaccunuTtaiiTe COOTHOLIEHNE MEX Ty ITUPUHON OTHOMEPHOU OIIK-1.B.1
MIPSMOYTOJILHOH TTOTCHIIMATBLHOM SIMBI ¢ OECKOHEYHOH BBICOTOM
Oapbepa U PHEPTrHUel MepBOTro Pa3pelIeHHOTO COCTOSHUS E_ 0,05 5B
JUISL SJIGKTPOHA ¢ 3P PeKTHBHON Maccoi e 20,05
50 3amaua. PaccunraiiTe COOTHOIICHHE MEXAY ITUPUHON OJTHOMEPHON OIIK-1.B.1
MPSIMOYTOIEHOW MOTEHITUAIEHON SIMBI ¢ OECKOHEYHOH BBICOTOM
Oapbepa M PHEPTHEH MepBOTO Pa3pEIIeHHOTO COCTOSHUS E_ 1 5B
JUISE BJIEKTPOHA ¢ 3P PeKTUBHON Maccoi e =0,10" |
51 3amaua. Paccunraiite COOTHOIICHUE MEXAY ITUPUHON OJTHOMEPHON OIIK-1.B.1
MIPSAMOYTOJIEHOM MOTEHIIUAIBHOM SIMBI C OECKOHEYHOW BBICOTON
Oapbepa 1 SHepruel mepBoro pa3pemeHHOro COCTOSTHHAS E_ 25B
JUTS1 DJIeKTpoHA ¢ 3D PEeKTUBHON Maccoi e =0,15 iy
52 3amaua. Paccunraiite COOTHONICHUE MEXKIY ITUPUHON KBAaHTOBOMH OIIK-1.B.1
MPSIMOYTOJIEHOW TIOTEHIUATBLHOH SIMBI C BBICOTOH Oapbepa Y =0,53B
Y 3HEpIrUel IepBOTo pa3peleHHOr0 COCTOSHUS E, =0,05 U
JUIS JIEKTPOHOB ¢ 3 ()EeKTUBHOM Macco e =0,06 "
53 3agaua. PaccunTaiiTe COOTHOIIEHNE MEXKIY IIMPUHOW KBAHTOBOU OIIK-1.B.1
MIPSIMOYTOJIEHOM TIOTEHIIMATLHOM SIMBI C BBICOTOH Oaprepa Uy = 1,0 3B
Y BHEpruei MmepBoro pa3peiieHHOro COCTOsIHUSA E_ 0,1 Yo
JUISL SJIEKTPOHOB € 3 (DEeKTUBHOI Maccoit e 20,06 "
54 3apmaga. PaccunTaiiTe COOTHOLIEHHE MEXTy ITUPUHON KBAaHTOBOH OIIK-1.B.1
MIPSAMOYTOJIEHOM MOTEHIIMAIBHOM SIMBI C BRICOTOM Oapbepa U= 3-B
Y SHEpruel NepBOro pa3perieHHOro COCTOSIHUS E_ 0,5 Uy JUTSL
DIIEKTPOHOB C 2P hEKTUBHOU MacCoi e =0,06 iy
55 3amaua. PaccunraiiTe 3HaUYe€HNE MUPUHBI IPSIMOYTOJIHHON OIIK-1.B.1
MIOTEHIUAIBHOHN SIMBI, IPX KOTOPOM SHEPTETUYECKUI 3a30p MEKTY
TIEPBBIM M BTOPBIM pa3penieHHBIM COCTOSTHASMU B HeH 0BT
pasen 0,05 3B npu 3dhexTHBHOI Macce IJIEKTPOHOB . =0,06 o
U BbICOTE Oapbepa U =25Bu Uy = *.
56 3amaua. PaccunraiiTe 3HaUY€HNE MIUPUHBI MPIMOYTOIHHON OIIK-1.B.1

[ToTeHUMANBbHOW SIMBIL, IPU KOTOPOM 3HEPreTUYECKUH 3a30p MEXKIY
HEPBBIM U BTOPBIM Pa3pELICHHBIM COCTOSHUSIMU B HEH ObLI




o m m
pagen 0,1 5B npu 2 dexTrBHOI Macce dnekTpoHoB ¢ =0,06 "

U BBICOTE Oapbepa U =253Bu U, = *.

57 3agaua. PaccuuTaiiTe n mocTpoiiTe rpauiK 3aBUCUMOCTH OIIK-1.B.1
IUTIOTHOCTH COCTOSIHUM AJIEKTPOHOB B KBAHTOBOM IJIEHKE TOJIIIUHON OIIK-2.YV.1
20 HM OT PHEPrUH E , OTCUUTBIBAEMOM OT JIHA 30HBI IPOBOAUMOCTH OIIK-2.B.1
TIOJTyTIPOBOTHUKA, U3 KOTOPOTO OHU M3TOTOBJICHBI, IPH 3()PeKTHBHOM
macce 3JiekTpona 0,04 o

58 3amaga. PaccumraiiTe u mocTpoiite rpaduK 3aBUCHMOCTH TIJIOTHOCTH OIIK-1.B.1
COCTOSIHHI1 2IIEKTPOHOB B KBaHTOBOM HiHype ¢ cedernem 20X 20 g2 OIIK-2.V¥.1
ot suepruu £ | oTcunThIBaEMOit OT JHA 30HBI MPOBOIUMOCTH OIIK-2.B.1
NOJYNPOBOAHUKA, M3 KOTOPOTO OHH U3TOTOBJICHBIL, IPH 3 PEKTUBHOIM
Macce annekTpona 0,04 o

59 3agaua. PaccuuraiiTe n mocTpoiiTe rpaduk 3aBUCUMOCTH TUIOTHOCTH OIIK-1.B.1
COCTOSIHUIT 971eKTPOHOB B KBaHTOBOM Touke 20X 20X 20y OIIK-2.V.1
oT sueprun £ | oTcunTEIBagMOif OT JHA 30HBI MPOBOIUMOCTH OIIK-2.B.1
IOy TIPOBOTHUKA, U3 KOTOPOTO OHU M3TOTOBJICHBI, TPH 3D (PeKTHBHOM
Macce atekTpona 0,04 o

60 3amaua. Paccumraiite u  moctpoiite rpaduk  3aBucumoctu | OITK-1.B.1
KOHIICHTpAIIMK  3JICKTPOHOB B KBAaHTOBOW IUICHKE MpH KOMHATHOW | OITK-2.V.1
TEMIIEpAType OT MOJIOXKEHUS ypoBHA DepMU OTHOCUTENBHO THA 30HBI | OITK-2.B.1
MIPOBOANMOCTH (B, —E) B TIOJYIPOBOJHUKE, W3 KOTOPOTO OHH
M3rOTOBJIEHBI. TonmmHa KBaHTOBOW TuieHKH — 10 HM. DddexTuBHas
Macca anekTpona — 0,07 ™y Ornomenne Fr = £/ (KT BapbUPOBATh

B npenenax ot -4 go +10.

61 3agaga. Paccumraiite w  mocrtpoiite rpadmk  3aBucumoctH | OITK-1.B.1
KOHIICHTpAIIUM ~ AJIEKTPOHOB B KBAHTOBOM IIHYype MpH KOMHATHOH | OITK-2.V.1
TeMIIEpaType OT IOJ0KeHHsT YpoBHA DepMu OTHOCHUTENBHO AHA 30HBI | OITK-2.B.1
MIPOBOJUMOCTH (B, -E) B IOJYIPOBOJHHUKE, W3 KOTOPOTO OHHU
W3TOTOBJICHBI. CedeHue KBAHTOBOTO IIHYpa 10x10  ppp2,
OddexruHas macca snekrpona 0,07 My Ormomenne (Er ~ £/ (K,T)

BapbUPOBaTh B Ipeaenax ot -4 no +10.

62 3amaga. Paccumtaiite u  moctpoiite  rpaduk  3aBucumoctu | OITK-1.B.1
KOHIIEHTpAIlMK JJIEKTPOHOB B KBAaHTOBOW TOYKE MpH KOMHATHOU | OITK-2.V.1
TeMIIEpaType OT MO0JI0KeHHs ypoBHA DepMu OTHOCUTENBHO JHA 30HHI | OTTK-2.B.1
MPOBOJMUMOCTH (B, —E) B TOJYNPOBOJHHUKE, M3 KOTOPOTO OHH
M3roToBIeHb.  Pasmepsl  kBauToBOi Toukm — 10X10x10 g3,
OddextuHas macca snexrpona — 0,07 ™y Ornomenne (Er ~E)/ (,T)

BapbUPOBATh B npenenax ot -4 go +10.

63 3anmaua. PaccumnTaiite pasmep cheprdeckoil KBAaHTOBOH TOUKH, OIIK-1.B.1
m3rotoByieHHOH 13 CdSe, obecrieynBaOmMni UX JTFOMHHECIICHITNIO Ha OIIK-2.V.1
mmHax BoiH 440 u 480 uM. OrieHnuTe OTHOCUTEIBHBIN BKIAI OIIK-2.B.1
KYJIOHOBCKOTO B3aUMOZACHUCTBHS SJIEKTPOHOB C JABIPKAMH H
pUAOEPTOBCKON MPOCTPAHCTBEHHON KOPPETSAINH SHEPTHH.

Jliis 3TOr0 MaTepuaia IpUMHUTE E g =1,75 5B; n, =0,13 My ; €=58.

64 3amaua. PaccuuTaiite pasmep cepruueckoil KBAHTOBON TOYKH, OIIK-1.B.1
nsrotosieHHoi u3 CdSe, obecrieynBarOIINI X TFIOMUHECIICHIUIO Ha OIIK-2.V.1
mrHax BoJH 520 u 560 aMm. OLieHUTE OTHOCUTENbHBIN BKJIA OIIK-2.B.1

KYJIOHOBCKOI'O B3aMMOICUCTBHS OJICKTPOHOB C JAbIpKaMH 1




PUIOEPTOBCKON MPOCTPAHCTBEHHOH KOppensiuuu dHepruu. s

E
9TOro MaTepuana npumure  ¢"% =175 3B; m, =0,13 ", ; €=538.

65 3amava. Paccunraiite K03 OUIIUEHTHI MPOXOKIACHUS U OTPAKEHUS OIIK-1.B.1
3JIEKTPOHOB ¢ 3P HEKTHBHON Maccoi . =0,06 o TIpH UX OINK-2..1
JBIDKEHUH HaJl IPSIMOYTOJIBHBIMU TTOTCHIUABHBIME OapbepamMu OIK-2.B.1

.U, _
BBICOTOM ~ °=2 u 3 5B B 3aBUCHMOCTH OT PHEPTUU ITHX ICKTPOHOB.

66 3amaya. Paccunraiite K03 OUIIUEHTHI MPOXOKACHUS U OTPAKEHUS OIIK-1.B.1
3JIEKTPOHOB € 3P HEKTHBHON MacCoi . =0,06 o TIpH UX OIK-2..1
JBIDKEHUH HaJl IPSIMOYTOJIBHBIMU TTOTCHIMABHBIME OapbepamMu OIK-2.B.1

.U, _
BBICOTOM ~ °=4 u 5 5B B 3aBUCHMOCTH OT PHEPTUU ITHX ICKTPOHOB.
67 3amaga. Paccunraiite ckopocTh 00pa3oBaHUs KPUCTAILIUTOB U3 OIIK-1.B.1
KPUTUYECKUX 3apOo/Ibllieit pasMepoM | HM B 3aBUCUMOCTH OT OIIK-2.YV.1
TemnepaTypsl B nuanasone 400-700 °C B cucreme ¢ mapamerpamu OIIK-2.B.1
Ag=5-10" Jox/V3, ¢ =0,03 Jox/M2, E,=0,02 5

68 3anmaua. PaccumnTaiite ckopocTh 00pa30oBaHus KPUCTAIIUTOR OIIK-1.B.1
13 KPUTUYECKUX 3apOABIIICH pa3MepoM 2 HM B 3aBUCUMOCTH OT OIIK-2.V.1
Temmeparypsl B auanasone 700-1000 °C B cucteme ¢ mapameTpamu OIIK-2.B.1
Ag=5-10 T, © =0,03 e, £:=0.02 5

69 3amaua. PaccunraiiTe BOJIBTAMIIEPHYIO XapaKTEPHUCTUKY OIIK-1.B.1
JIByX0apbepHOI OHOAICKTPOHHOM CTPYKTYpHhI B quamnazone 0 — 3 B OIIK-2.YV.1
C Pa3NUYHBIMU TYHHEJIBHBIMU IPO3PAYHOCTMH OaphepoB MpH OIIK-2.B.1
3HAYEHUU MEHbIIEN TYHHENIbHON TPO3PAYHOCTH T =0,7 nna
3HAYCHHSI MKOCTH OCTPOBKA 2 107" @,

70 3agaua. PaccuuTtaiiTe BOIBTAMIEPHYIO XapAKTEPUCTUKY OIIK-1.B.1
JIByXOaphepHOU OTHOAICKTPOHHOM CTPYKTYpHI B uama3one 0 — 3 B OIIK-2.YV.1
C pPa3IMYHBIMH TYHHEIBHBIMH MIPO3PaYHOCTAMHU 0apbepoB MPH OIIK-2.B.1
3HAYEHWH MEHbIIEH TYHHEIbHON npo3paunoctd 1 =0,7 s
3HAYCHHS @MKOCTH OCTPOBKA 2 107" @,

71 3apmaga. PaccunraiiTe ycioBus MOAEPKAHUSI B OCTPOBKE OIIK-1.B.1
OJITHOJIEKTPOHHOT'O TPAH3UCTOPA MIOCTOSIHHOTO KOJINYECTBA OIIK-2.V.1
anexkTporoB 7 =0, 1, 2 B 3aBHCHMOCTH OT TIOTEHITHAJIA 3aTBOPA B OIIK-2.B.1
nuana3one 0 — 3 B mpu oAMHAKOBBIX €eMKOCTSIX HCTOKA M CTOKA
C.=C 107" @ u eMKOCTH 3aTBOpa € 2107 ®. Haiigure paboune
TEeMIIepaTypHbIE YCIOBHS AJIsl 3TOI0 TPAH3HUCTOpA.

72 3amaua. Paccunraiite ycIoBuUs MOAIEPKAHAS B OCTPOBKE OIIK-1.B.1
OJTHO3JIEKTPOHHOT'O TPAH3HUCTOpa MOCTOSHHOTO KOJIMYECTBA 3NEKTPOoHOB | OITK-2.V.1

N =3 4 5 B 3aBHCHMOCTH OT MOTEHIMATA 3aTBopa B auamnazone 0 —3 B | OIIK-2.B.1
o ¢, =C _107"

PH OJIMHAKOBBIX €MKOCTSIX HCTOKA M CTOKA ®u
C._107 i
€MKOCTH 3aTBopa &= ®. Haiigure paboune TeMnepaTypHbie
YCIIOBUSL ITIsl 5TOTO TPAH3UCTOPA.
Bompocsr (3amaun) asis 3aueta / qudd. 3aueTa npeacraBieHsl B Tadbmuie 16.
Ta6mmia 16 — Boripocsl (3agaun) mis 3auera / audd. 3auera
Ne /m [Tepeuens BompocoB (3agau) s 3aueta / qudd. 3aueta Koz
HHOUKATOpa

Y4eOHBIM IIAHOM HE MPEYCMOTPEHO

[lepeuenp TeM [ KypcOBOTO MPOEKTUPOBAHUS/BBIIIOJHEHUS KypCOBOM pabOThI
IpeaCcTaBIeHbI B Tabuue 17.




Tabnuna 17 — IlepeyeHs TeM JUisE KYPCOBOTO IPOSKTUPOBAHMUS/BBIIIOJIHEHHUSI KYPCOBOM paOOTHI

Ne i/t

KYPCOBO# paboThI

[IpumepHbIil nepedeHpb TeM Al KypCOBOTO MPOEKTUPOBAHUS/BBITIOTHEHUS

Y4eOHbIM IJIAHOM HE IPEIYyCMOTPEHO

MpeacTaBieHb! B Tabmuie 18.

Tabmuna 18 — [IpuMepHbIi IepedeHb BOIIPOCOB Il TECTOB

Bonpocsl g mpoBeneHHs NPOMEXKYTOYHOM aTTecTallud B BHJE TECTHPOBAHUS

y Kon
Ne n/nt ITpumepHBIii TepeueHb BOIPOCOB VISl TECTOB
MHIUKATOpa
1 HNHcTpyKIMA: NpoYUTANTE 3aIaHMe U BbIOepUTe OUH MPABUJILHbBIN OIIK-1
OTBeT.
K.BaHTOBBIM OrpaHUYEHUEM HA3bIBAIOT:
B)KBanToBOo-MexaHU4eCKOE SIBJICHUE MPEOAOJICHUS qacTULIEN
MOTEHIMAJILHOTO Oaphepa B cilydae, KOrJa €€ SHeprus MEHBIIE BBICOTHI
MOTEHITUATIBLHOTO Oapbep
C) D10 KBaHTOBBIE CTPYKTYPHI, 1€ ABUKEHHE HOCUTEINICH OrpaHUYEHO HE
B OJIHOM, a B JIByX HaIlpaBIICHUAX
D) D10 KBaHTOBBIE CTPYKTYpHI, I'/l€ ABUKEHUE HOCUTENIEH OrPaHUYEHO B
TpEX HAIPABICHUAX
2 NHcTpykuusi: npounTaiite 3aJaHue U BblOepuTe OIMH WIN OIIK-1
HECKO0JIbKO NMPABUJIBHBIX 0TBETOB.
CreneHb I/IHTeFﬁaHI/II/I MI/IKﬁOCXQMLI —3TO
C) Inomane MUKpOCXEMBI, U3MeEpsieMas B KBaJPATHBIX MUJLIUMETPAX.
D) DHepromotpebiieHrne MUKPOCXEMBI IIPH MAaKCUMAJILHOM Harpy3kKe.
3 HNHcTpyKkuusA: npoyuTaiTe 321aHHEe U PACIIOJIOKUTE BAPHAHTHI OIIK-1
OTBETa B PABWJIBHOM 10OCJI€10BATEIbHOCTH.
Pacnonoxwure opbOutanmm B aToMe B TOPSIKE YBEIUYEHHUS HX
SHEPreTUYECKOro YpPOBHS:
A) 3s
B) 2p
C) 2s
D) 1Is
IloyeMy KBAaHTOBbIEC TOYKH HA3bIBAKT HCKYCCTBEHHBIMH ATOMaMM
A) KBanToBas Touka, Kak U aTOM, UMEET SAPO
B) KBanrtoBas Touka, Kak M aTOM MOXXET BCTyNaTb B XUMHYECKHE
peakuuu
C) KBaHTOBas TOUKa UMEET pa3MepbI aToMa
D) B xBaHTOBOI TOYKE ABMKEHHE OIPAaHUYEHO B TPEX HANPABICHUIX U
SHEPreTUYECKUHN CIEKTP AUCKPETHBIN, KaK B aTOME
4 HNHCTpYKIUA: NPOYMTANTE TEKCT H YCTAHOBUTE cOOTBeTcTBHE. K OIIK-1

KAXKA0¥ MO3UIUM B JIEBOM CT0J101e MoA0epUTe COOTBETCTBYIOIIYIO
NMO3UIHIO B IPABOM CTOJI011E.
CooTHecuTe Ha3BaHue 3(pdeKTa ¢ ero onucaHueM.




HazsBanue aﬁﬁema

B) TopmoskeHue 37IeKTPOHOB 2. Ilpouecc, mpu KOTOPOM
JBUKEHUE 3JIEKTPOHA
3aMeIsieTCs U3-3a
B3aMMOJICICTBUSA C BHEILIHUMU
TIOJIIMU WJIM CPEION.

C) DnexTpoHHas JIOBYIIIKA 3. SIBneHue 3axBara 3IEKTPOHA B
JIOKQJIN30BaHHOM COCTOSIHUU,
MPENsATCTBYIOIEE €ro
JaJIbHEUIIEMY JBUKEHUIO B
MIPOBOIHUKOBOI 30HE.

HNHcTpyKIuA: npoYuTaiiTe 3a1aHUe U JaliTe CBOIl pa3BepHYTHI
BAPUAHT OTBETA.
UTto Takoe TyHHENbHBINH P derT?

OIIK-1

NHcTpykuus: npoynTaiTe 3a1aHue M BbIOepUTe OAUH NPABUJILHBIN

OTBeT
[ToyeMy (OTOHHBIE KPUCTAIUTBI TIO3BOJISIOT YIPABISTH ONTUYECKUM
H3IydyeHuem?

A) U3-3a mpo3payHOCTH (POTOHHBIX KPUCTAIIIOB

B) M3-3a TBepaocTr GOTOHHOTO KpHCTALIA

D) M3-3a 1b€3031E€KTPUUYECKUX CBOMCTB KPUCTAILIOB

OIlK-2

NHcTpyKkuus: npouyuTaiTe 3a1aHue M BbIOepUTe OAUH WIH
HECKOJIbKO NPAaBWJIBHBIX OTBETOB.
3anpelieHHas 30Ha B (POTOHHBIX KPUCTAIOB — ITO:

B) 30Ha, B KOTOpO# OTCYTCTBYET B3aMOJAEHUCTBHUE CBETA C MATEPHAIIOM.
C) lnnHa BOJTHBI, KOTOPAs MOTJIOMIAETCS KPUCTAIIIIOM.

OIIK-2

HNHcTpyKuus: npouynTaiiTe 3aJjaHue H PACNOJI0KUTE BAPHAHTHI
0TBeTa B NPABUJILHOM MOC/I€10BATEJIbHOCTH.

Pacmonioskute B IpaBUIIBHOM MTOCIIEIOBATEIIEHOCTH TAIBI TPOXOKICHHS
AIIEKTPOHA Yepe3 SHepreTudeckuil 6aprep:

A) Tloxxon 3nmekTpoHa K Oapbepy.

B) TynnenupoBaHue uepe3 6apnep.

C) locTmkeHune 3JIeKTPOHA PYTroi CTOPOHKI Oaphepa.

D) HOTGF}I SHEPTUH MPU B3aUMOACUCTBUU C OapbepoM.

OIlK-2

HNHcTpyKuusi: npounTaiiTe TEKCT M YCTaHOBUTe cooTBeTcTBHE. K
KasK/10/i MO3MIUHU B JIEBOM CTO./10Le NoA0epHTe COOTBETCTBYIOILYIO
MO3HMIIHIO B IIPABOM CTOJI0LIE.

YcTaHOBUTE COOTBETCTBHE MEX/y HAa3BAaHMAMH 4acTeH TPAH3UCTOpPA U UX
OIMCAHUSMU:

| Haspauwue gactd Tpamsucropa | OmmcaHne 4acTi |

OIIK-2




A) Crox 1. YacTp Tpan3ucrtopa, yepe3
KOTOPYIO HOCUTENH 3apsaa
MOKHUIAKT 00JIaCTh
MIPOBOJMMOCTH.

B) Ucrox 2. YacTp TpaH3uCTOpA, Yepe3
KOTOPYIO HOCUTENH 3apsaa
BBOJISITCSI B TIPOBOJISIITYFO
001aCTb.

C) baza 3. OGnacTh TpaH3UCTOPA,
YIOPaBISAONIAsi TOTOKOM
HOCHUTEJICH 3apsa.

10 HNHcTpyKIuA: NpoYHTANTE 3a/JaHUE U JaliTe CBOM pa3BepHYTHIN OIIK-2
BapPHAHT OTBETA.
UTo oOecrieurBacT rereponepexon?

[lepeyeHb TeM KOHTPOJIBHBIX pabOT MO AUCHUIUIMHE OOYYalOMIMXCS 3a0YHOU (OPMBI
o0yd4eHwus1, mpeIcTaBlIeHbl B Ta0mie 19.

Ta6ymma 19 — IlepeyeHb KOHTPOIBHBIX PabOT

Ne i/t [TepeyeHb KOHTPOJIBHBIX PaOOT

He npenxycmotpeno

11.4. Meronnyeckue MaTepHabL, OITPEIEIISIOIINE MPOLEAYPHI OILICHUBaHUS
WHAMKATOPOB, XapaKTepU3YIOLIUMX JdTanbl (HOPMUPOBAHHMS KOMIETEHLUN, Ccoaepxkarca B
JIOKaJbHBIX HOpPMATUBHBIX akTax [YAIIl, periamMeHTHpPYIOMUX TOPSJAOK U MPOLEAypy
MPOBEJCHUS TEKYILIEro KOHTPOJS YCIIeBAEMOCTH U MPOMEKYTOUHOM aTTecTalu 00y4aroImuxcs
T'VAIL

12. Meroauyeckue yka3aHus sl 00y4arONINXCs 0 OCBOCHHIO TUCITUTUTMHBI
(Huoice npusoosimces pekomenoayuu no COCMasieHuro 0aHH020 pazoend)

12.1. Meronuyeckue yKazaHus s OOYyYalOUIMXCA IO OCBOCHHIO JIEKIIMOHHOTO
MaTtepuana (eciu npedycmMompeHo yYueOHbIM NIAHOM N0 OAHHOU OUCYUNIUHE).

OcHOBHOE Ha3HAYEHHE JIEKIIMOHHOTO MaTepuaja — JIOTUYECKH CTPOHHOE, CHCTEMHOE,
nIy0OKoe W SICHOE HW3JIOKEHWEe ydeOHoro marepuana. Ha3HaueHne COBPEMEHHOH JICKIIMH B
paMKax JUCIUIUIMHBI HE B TOM, YTOOBI MOJYYUTh BCIO MH(OPMAIMIO 1O TeME, a B OCBOCHUU
(yHIaMEHTAIBHBIX TPOOJIEM JTUCIHUIUIMHBI, METOJOB HAYYHOTO IIO3HAHUS, HOBEHIIHX
JTOCTHXKEHUM HAaydyHOW MbIcTU. B yueOHOM mporiecce JEKIUS BBIMOIHSAET METOA0JIOTHYECKYIO,
OpTraHHU3AIMOHHYI0 U MHPOPMAITMOHHYIO0 (GyHKIMU. JIEKIHs pacKphIBacT MOHATHHHBIN ammapat
KOHKPETHOW oO0nacTu 3HaHUA, €€ MmpoOJIEeMbl, JaeT IENbHOE MPEJCTaBICHHUE O TUCIHUILIMHE,
MOKA3bIBACT B3aUMOCBS3b C IPYTUMU JUCITUILTHHAMH.

[Inanupyemble pe3yabTaThl IPU OCBOCHUHU 00YUYAIOIIUMUCS JIKIIMOHHOTO MaTepHaa;

— TIOMy4YeHUE COBPEMEHHBIX, IEJIOCTHBIX, B3aMMOCBS3aHHBIX 3HAaHUH, YpPOBEHBb
KOTOPBIX ONpPEIEAETCs 1EIEBOM YCTAHOBKOM K Ka)K/I0M KOHKPETHOM TEME;

— TIOJy4Y€HHE OIbITa TBOPUYECKOU pabOThl COBMECTHO C MPEMNO/IaBaTEIEM;

— pa3BuTHEe Tpo(ecCHOHANBHO-IETIOBBIX  KAauecTB, JIOOBU K TpeaMeTy U
CaMOCTOSITEIIEHOTO TBOPYECKOTO MBITILIICHUS.

— TIOSIBJIEHHWE HEOOXOAMMOTO MHTEpEca, HEOOXOUMOTO 1T CAMOCTOSITETFHON pabOTHI;

— TOJy4YeHUE 3HAHUH O COBPEMEHHOM YpPOBHE pAa3BUTUS HAYKH U TEXHUKH U O
MPOTHO3€ UX PA3BUTHS HA OJIMKAMNIIINE TOIBL;




— HAY4YUThCS METOAMYECKH 00pabaTbiBaTh MaTepuai (BBIACIATH TIJIaBHBIE MBICIU U
MOJIOKEHUSI, TPUXOJUTb K KOHKPETHBIM BBIBOJAM, IMOBTOPSITh HUX B  Pa3IUYHBIX
(hopmynupoBKax);

— TOJy4YeHHE TOYHOTIO MOHUMaHUs BCEX HEOOXOAUMBIX TEPMUHOB U MOHSATHUH.

JIeKUMOHHBI MaTepuang MOXKET CONPOBOXKAATbCA  JEMOHCTpalUUed CIaujoB U
UCIIOJB30BAaHUEM pa3aTOYHOrO MaTepuaja IpU MPOBEICHUU KOPOTKUX AHCKycCUH 00
0COOEHHOCTSIX MPUMEHEHHS OT/IETbHBIX TEMATUK 10 TUCHHUILINHE.

CrpykTypa npeaocTaBiIeHUs JIEKIMOHHOIO MaTepHaIa:

—  (OopMYyJIHPOBKY TEMBI JICKIUH;

—  yYKa3aHHE€ OCHOBHBIX MU3y4YaeMbIX Pa3/eJIOB WK BOIIPOCOB U IPEANOIaraeéMbIx 3aTpaT

BPEMEHHU Ha UX U3JI0KECHUE;

—  W3JI0KEHHE BBOJIHOM YacTH;

—  H3JI0XKCHHE OCHOBHOM YaCTH JICKIIUH;

—  KpaTKue BBIBOJBI 10 KAXJAOMY U3 BOIIPOCOB;

—  3aKIIOYCHHE;

TpeboBanust K CTPYKTYpH3alMU JIEKIUH OMNpPEAEINAIOTCA TPEOOBaHUAMU OOECIeUeHUs
KauecTBa JIEKIIMH ¥ HEOOXOAMMOCTBIO YMPaBIICHUS 3TUM MporeccoM. JIeKius Kak 3JIEMEHT
00pa30BaTeNbHOr0 MpoIiecca JOHKHA BKIIOYATh CIEAYIOIINE ITAlbL:

1. HauanpHblil 3Tanm KakIOro JIEKIMOHHOTO 3aHATHS — OTJIAIICHHE OCHOBHOW TEMBI
JEKIMH C KpPaTKOW aHHOTaUMed NpeajaraeéMbiX Mg WM3y4eHUs BOIPOCOB. JIekTop noikeH
COOOIIUTh O MPUMEPHOM IUIAHE MPOBEACHUS JIEKIMH U MPEAINoaracMoM pacipeieeHun
Oromkera BpeMeHH. Ecnu ouepenHoe 3aHATHE SBISIETCS MPOAOJDKEHUEM MpPEIbIIyIIel JeKIuy,
HEOOXOMMO KpaTko C(HOPMYJIMPOBATH MOJYyUYEHHBIC paHEE PE3yNIbTaThl, HEOOXOIUMBIC IS
MIOHUMAaHUs U YCBOEHUS U3Y4aeMbIX BOIIPOCOB.

2. B BBOJHOI YacTH JOCTATOYHO KPATKO XapaKTEPU3YETCS MECTO M 3HAYCHHE JAHHOM
TEMBI B Kypce, J1aeTcsi 0030p BaXKHEUIINX MCTOYHUKOB U (HOPMYIHUPYIOTCS OCHOBHBIE BOMPOCHI
WIH 337a4d, PEIICHUE KOTOPBIX HEOOXOIUMO JUIS CO3JaHUS CTPOMHON CUCTEMbl 3HAHHWN B
JaHHOW mpeaMeTHOM obnactu. B 3TOM uacTH JeKUUH JIEMOHCTPUPYIOTCS OCHOBHbBIC
MEarOTHICCKUE METOJbI, KOTOpPhIE OYAYT HCIIONB30BATHCA IPU HW3IOKEHUU MaTepuaia |
YCTaHABJIMBAETCSI KOHTAKT C ayIUTOPHUEH.

3. OcHOBHasl 4acTh JICKIIMU HMMEET CBOEH IEIbI0 PACKPBITHE COJACP)KAHUS OCHOBHBIX
BOIIPOCOB WJIM PA3/EJIOB U ONpPEAEAETCs JIOTMUECKOM CTPYKTypoH IuiaHa Jiekuuu. Ilpu stom
UCIIONB3YIOTCS. OCHOBHBIC TI€IarOTMYECKHE CIIOCOOBI HM3IIOKEHHS MaTepuaia: OIMCAaHUe-
XapaKTepUCTHKA, IIOBECTBOBaHHE, OOBsCHEHHE U Jp. JIeKTOp [OMKEH Takke YyMeso
UCTIONB30BaTh d()(PEKTUBHBIC METOAMYECKHE TIPUEMbl U3JIOKEHHUS Marepualia - aHajwu3,
0o0001IeHne, UWHAYKIHIO, JCAYyKLUHI0, TMPOTHUBONOCTABICHUSA, CpaBHeHWs U T. .,
o0ecreYrBaroIIfe JOCTATOYHO BRICOKHH YPOBEHD KauecTBa yueOHOTo Ipolecca.

4. B 3akirouMTeNbHOW YacTH JICKIMH MPOBOAAT 0000IieHne Hauboliee BaXKHBIX U
CYIIECTBEHHBIX BOIPOCOB, JCJIAIOTCS BBIBOJIBI U (POPMYIHUPYIOTCS 3aa4H JJIsI CAMOCTOSTEILHON
paboTsl cnymateneid. OctaBieecss BpeMsi HCIONb3YIOT AJII OTBETOB Ha BOIPOCHI, 3a7aBacMbie
CIIYIIATENSIMU, U, TI0 BO3MOXHOCTH, JJISI AUCKYCCHH O COJAEPKAHUU JIEKLUH.

TpeboBaHus K NPOBEAEHUIO JIEKIIUH

ConepxaHue  JIGKHIMOHHOTO ~ Marepwaja  JOJDKHO  CTPOrO  COOTBETCTBOBATH
COJICpKATENbHON YacTH YTBEP)KICHHOW pabodeld ydeOHOH NporpaMMbl JUCHHUIUIUHBI U
00eCreunTh BBITIOJHEHHUE CISAYIONMX (DYHKINN AT JAHHOTO BUJA 3aHATHS:

— uHPOPMAIMOHHYIO (M3/1araeT HeOOXOAMMbIC CBEICHHS ),

— CTUMYJIHPYIOIIYIO ¥ MOTHUBAIlMOHHYIO (TIPOOYXIaeT UHTepec K Teme, (POpMHUpOBAHHE
II03HABATEJILHOTO HWHTEpPECca K COJACPKAHHIO YYEOHOH IUCHUIUIMHBI M TPOQPECCHOHATBHON
MOTHBAIMH Oy TyIIEro CIEIHaINCTa, COACHCTBHE aKTUBH3AIMH MBIIIICHUS CTYICHTOB),

— BOCIHTHIBAOILYO ((hOPMUPOBAHHE CO3HATEIBHOTO OTHOIICHUS K IMPOLIECCY O0yUYCHHS,
CTPEMJICHUS] K CaMOCTOSATENbHON paboTe M BCECTOPOHHEMY OBJIAJICHHIO MPO(ECCHOHATEHBIMU
HaBBIKAMH ),
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— Ppa3BHBAIONIYIO (JAa€T OICHKY SBICHUSM, Pa3BUBACT MBIIIICHUE),
— OpHUEHTHPYIONIYIO (B pobiiemMe, B TUTEpaType),
Pa3BACHSIONIYIO (HAMIPaBJICHHAS MPEX/IE BCETo Ha (OPMUPOBAHNUE OCHOBHBIX TOHATUN

HayKH),

— yOexnaroniyo (¢ akLleHTOM Ha CUCTEME JI0Ka3aTeNbCTB).

HeszamennMa Jekiuss ¥ B (YHKIMM CHCTEMAaTH3alldd W CTPYKTYPUPOBAHUS BCETO
MaccuBa 3HaHWU MO AaHHOW mucuuiuiuHe. Comepkanue W Gopma TPOBEIACHHS JIEKIIHOHHOTO
3aHIATHS JIOJDKHBI COOTBETCTBOBATH TPEOOBAHMSIM, ONPEICIISIFOIIMM KadeCTBEHHBIH YPOBEHB
oOpa3oBaTenpHOro nporecca. K Hum otHOCATCS:

— Hay4YHas 00OCHOBAaHHOCThb, MH()OPMATHBHOCTHL W COBPEMCHHBIH HAyYHBIH YPOBCHB
TUIaKTHYECKUX MaTepUANIOB, U3JIaraeMbIX B JICKIUH;

— METOJMYECKH OTpaboTaHHas ¥ ymoOHas Ui BOCIPHSTHS TIOCIEIOBATEIBHOCTD
U3TI0KEHUS U aHalN3a, YeTKasi CTPYKTYpa U JIOTHKA PACKPBITHUS U3JIaraéMbIX BOIIPOCOB;

— TimyOokas ~ MeToauyeckas — MmpopaboTKa  TPOOJIEMHBIX  BOMPOCOB  JICKIIWH,
JOKA3aTENbHOCTh M apryMEHTHPOBAaHHOCTh, HAIUYHME JOCTATOYHOTO KOJMYECTBA SPKUX,
yOeIUTEIIbHBIX TPUMEPOB M HAYYIHBIX JOKA3aTEeIIbCTB;

— SIPKOCTh H3JIOKECHHSI, YMOLIMOHAILHOCTh, UCTIONb30BaHUE d(PPEKTUBHBIX OPATOPCKUX
MIPUEMOB - BBIBEJICHHE TJIABHBIX MBICIICH W TOJIOKEHUH, TIOTYCPKUBAHIE BBIBOJIOB, M3JI0KCHUE
JOCTYITHBIM U SICHBIM SI3BIKOM, pa3bsiCHEHUE BHOBbH BBOJIMMBIX TEPMHUHOB U Ha3BaHUM;

— BOBJICYCHHE B TIO3HABATCIBHBIM MPOIECC AYAWTOPHH, AKTUBU3AMMS MBIIUICHHS
clymIaTesnei, MoCTaHOBKa BOIIPOCOB JJIsi TBOPUYECKOM eI TENbHOCTH;

— HCIIOJIb30BAHUE TEXHHUYECKUX CPEACTB OOYUCHHMsI, HATJISAIHBIX IMOCOOWH, IUIAKaTOB W
M0  BO3MOXXHOCTH  ayJHOBHM3YalbHBIX  JUAAKTHUYECKUX  MATEPUaOB,  YCHJIMBAIOIIMX
3¢ PeKTUBHOCTH 00Pa30BATEIHHBIX TEXHOJIOTHH.

12.2. MeTtonuueckne yKazaHUs Isi OOY4YalOmMUXCS 10 YYacTHIO B CEMUHapax (He
npeodycMompeHo y4yeOHbIM NIAHOM NO OAHHOU OUCYUNTUHE)

12.3. Meronuueckue yka3zaHUs A OOy4alOMIMXCs MO MPOXOXKICHHIO MPAKTUYECKUX
3aHATHUH (eciu npedyCMOmpeHo Y4eOHbiM NAAHOM NO OAHHOU OUCYUNTIUHE)

[IpakTHyeckoe 3aHATHE SBISETCS OAHON M3 OCHOBHBIX (DOpPM OpraHM3aluu y4eOHOro
rpolecca, 3aKJIF0Yarouascs B BHITOJIHEHUN 00y4aroIUMUCS 10 pyKOBOJICTBOM IpenojaBaTess
KOMIUIEKCa YYeOHBIX 3aJaHUi C LENbI0 YCBOCHHMS HAyYHO-TEOPETHUECKHMX OCHOB Y4eOHOMH
JUCIUIUIMHBL, TPUOOPETEHUS! YMEHUN U HaBBIKOB, OIbITa TBOPUYECKOHN AESITEIbHOCTH.

[enpro MPaKTUYECKOTO 3aHITHS I 00yYaIOIIErocs SBIsETCS MPUBUTHE 00yYarOIIUMCS
YMEHUI U HAaBBIKOB IPAKTHYECKOM IEATEIBHOCTH 110 U3y4aeMON JUCIUILIMHE.

[Tnanupyemble pe3yabTaThl IPU OCBOCHUU 00yUYaIOIIUMCS IPAKTHUECKUX 3aHSATHI:

— 3aKperuvieHue, yriayOJleHue, pacIIMpeHue M JeTalu3alusl 3HAHWHA IpH pEIleHUH
KOHKPETHBIX 337a4;

— pa3BUTHE TIO3HABATENBHBIX CIOCOOHOCTEH, CaMOCTOSITENBHOCTH  MBIIUICHUS,
TBOPYECKON aKTUBHOCTH;

— OBJIQJICHHME HOBBIMM METOJaMH M METOJUKAMU H3Y4YEeHMs] KOHKPETHOM YyueOHOM
JUCUUILIINHBI;

— BBIpa0OTKa CHOCOOHOCTH JIOTMYECKOT'O OCMBICICHHUS TOJXYYEeHHBIX 3HAHUHM JUIS
BBITIOJTHEHHUS 3aTaHHI;

— ofecrnedyeHre palMOHAILHOTO COYETAaHUs KOJUJIEKTUBHON M MHAMBHUAYAIbHON (QopM
o0ydeHusl.

TpeboBanwMsI K MPOBEJACHUIO MPAKTUICCKUX 3aHIATHN

[To cBoel TemaTuKe MPAKTUYECKUE 3aHATHS TOJKHBI: UIMETh PAllMOHAIBHO BBICTPOCHHYIO
CTPYKTYpY; COTJIACOBBIBATHCS C COJEP)KAHUEM ITUCIUIUIMHBI, TIPEIyCMAaTPUBAThL OTPaOOTKH U
pa3BuTHE Mpo(decCHOHANBHBIX YMEHHH; pa3BUBAaTh WHTEIUIEKTyallbHble YMEHHUS CTYACHTOB;
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OTMEUAaThCS BBICOKMM HAyYHO-TEOPETUYECKHUM YPOBHEM; OBITH HaJIekKAIlIUM 00pa3om
00ecTeueHHPIMU JTUAAKTUYECKUMH MaTeprualiaMy U CPEACTBAaMU 00yUIEHUSI.

B mpomecce mpakTHUECKOro 3aHATHS JOHKHO OOECIIeUMBATHCSA: KOHCTPYKTHBHOE
B3aMMOJICHCTBUE U OOIIECHUE, TOOPOKETATETLHOCTh U YBAKCHHUE B OTHOIICHHSIX TPETIOaBaTeIs
CO CTYISHTaMH, OOBEKTUBHOCTh U TPEOOBATEIBHOCTH MPEMOABATENSI OTHOCHUTEIBHO OIICHKU
y4eOHBIX JOCTHIXKEHUW CTYICHTOB; BBICOKMWA YPOBEHb CaMOCTOSITEIBHOCTH WM aKTUBHOCTH
CTY/IEHTOB, yMEHHUEM TMpernojaBareis HalaJuTh KOHTAKT C ayAUTOpPUEH, MNpeAoTBpaIlaTh
BO3HMKHOBEHHE KOH(MIUKTHBIX CHUTYyaIlMi, a B CIly4ae BO3HUKHOBEHHUS YMETh WX YCTPAHUTH;
yMEHHE MOAJIEPKUBATH PA00OTOCIIOCOOHOCT CTYIEHTOB.

TUNUYHBIME CTPYKTYPHBIMH 3JIEMEHTAMHU 3aHSTHS SBJSIOTCS: BBOJHAs, OCHOBHAs H
3aKJIFOYUTEIbHAS YacTH.

Beoonas wacms obecrieunBaeT MOATOTOBKY CTYJEHTOB K BBIMTOJTHEHUIO 3aaHui paboThl. B
€€ COCTaB BXOJIST:

* ¢opMyIMpOBKa TEMBbI, MM W 3a7a4 3aHIATHSI, OOOCHOBAHHWE €r0 3HAYUMOCTH B
po(heCCHOHATLHOM MOATOTOBKE CTY/ICHTOB;

*  paccMOTpEHHE CBA3EH JAHHOW TEMBI C IPYTUMH TEMAMH Kypca;

*  U3JI0)KCHHE TEOPETHYECKUX OCHOB PaOOTHI;

*  XapaKTEepUCTHKA COCTaBa U OCOOEHHOCTEH 3alaHuil paboThl U OOBSICHEHHE MOIXOI0B
(MeTonoB, CIOCOOOB, MPUEMOB) K UX BBITIOIHEHUIO;

*  XapaKTepuCTHKa TpeOOBaHUMU K pe3ybTaTy paboThI;

* BBOJHBIM WHCTPYKTaX IO TEXHUKE OC30MACHOCTH IMPHU IKCIUTyaTallMd TEXHUYECKUX
CPEJCTB;

* TMpOBEpKa TOTOBHOCTU CTYACHTOB K BBITIOJHEHHUIO 3aJaHUI PaOOTHI,

* npoOHOE BHITIOJHEHUE 33JaHUI TT0]T PYKOBOACTBOM PETIOAABATENS;

* yKa3aHWs MO0 CAMOKOHTPOJIIO PE3yJIbTATOB BHITIOJHEHUS 3aJaHUI CTYIEHTAMHU.

OcHosHas uacmb TPEANOJAraeT CaMOCTOSITEIIBHOE BBINOJHEHUE 3aJlaHUN CTYJIEHTAMH.
MOoXeT COpoBOXKAATHCS:

*  JIOTIOJTHUTENBHBIMU PA3bICHEHUSIMU 10 XOAY PaOOTHI;

*  YCTpaHEHHEM TPYAHOCTEH MPU BBHIMOJIHEHUH 3aJaHUI paOOTHI;

*  TEKYLIUM KOHTPOJIEM M OLEHKOI pe3yinbTaToB padOThI;

*  moaaepkaHueM B pabodeM COCTOSHUM TEXHUYECKUX CPEJICTB;

* OTBETaMH Ha BOMPOCHI CTYJEHTOB.

3axnrouumenvhas yacms CONEPIKUT:

*  TOJBEJCHHE OOIIMX UTOTOB (ITO3UTUBHBIX, HETATUBHBIX ) 3aHSTHS;

*  OIIEHKY pe3yIbTaTOB PAOOTHI OTICIBHBIX CTY/ICHTOB;

*  OTBETHI HA BOMPOCHI CTYJICHTOB;

*  BBIIaYy PEKOMEHAIMH M0 YIYUIIEHUIO TIoKa3aTelield paboThl M YCTPAaHEHUIO TIPOOEIIOB
B CUCTEME 3HAaHUU U YMEHUH CTYJICHTOB;

e cOOp OTYETOB CTYJICHTOB IO BBITIOJHEHHOHN pabOTe /I MPOBEPKH MPETIOIaBaTEIIeM;

M3JI0’)KEHUE CBEJICHUH O MOATOTOBKE K BBHITIOJHEHHIO CICAYIONICH pabOThl, B 9aCTHOCTH,
0 MOJISKAIIEH U3YUEHUI0 YIYSOHOU JTUTEpaType.

12.4. Meronuyeckue yka3aHus Ui OOy4aroIIMXCs IO BBINOJIHEHHUIO JIAOOPATOPHBIX
paboT (ecau npedycmompeno yueOHbIM NAAHOM NO OAHHOU OUCYUNIUHE)

B xozme BbIMonHEHHA 11a0OpaTOpHBIX paboT oOyyaromMics JOJDKEH YriayOuTh U
3aKpENUTh 3HAHUS, NPAKTUYECKUE HABBIKH, OBJAJAETh COBPEMEHHOM METOIMKONW M TEXHHUKOU
JKCHEPUMEHTa B COOTBETCTBUU C KBaJU(UKALMOHHONW XapaKTePUCTUKOW 00ydaromerocs.
BoinonHenue nabopaTopHbIX pabOT COCTOUT M3 3KCHEPHUMEHTAIbHO-IPAKTUYECKOM, pacueTHO-
aHAJIUTUYECKON YacTe U KOHTPOJIbHBIX MEPONIPHUITHH.

BrimonHenue 51abopaTopHBIX pabOT OO0YYaroIUMCS SIBISIETCS HEOTHEMJIEMOH YacThIO
U3y4YeHHs] JUCLMIUIMHBI, OIpelenseMOi yueOHbIM IUIAHOM, U OTHOCUTCS K CpPEICTBaM,
o0ecrneurBaroIIMM pPEIICHUE CIEIYIOINX OCHOBHBIX 33a4 00y4arolerocs:



— TOpuoOpeTeHHEe HABBIKOB HCCIICOBAHUS MPOLECCOB, SBICHHH H  OOBEKTOB,
U3y4aeMbIX B PaMKax JJaHHOW JUCIUILTNHBI;

— 3aKpeIUICHHE, Pa3BUTHE W JICTAIM3AlUS TEOPETHUECKUX 3HAHHWM, MOJYYCHHBIX Ha
JEKIUSX;

— IOJlyuyeHHe HOBOM MH(OpMAIUH 10 H3y4aeMOW AUCLUILINHE,

— T[pHOOpeTeHHe  HABBIKOB  CAMOCTOSTENbHOM  paboTel ¢ J1a00opaTOpHBIM
000pyTI0BaHUEM U MPUOOPAMH.

3amanue B TpeOOBaHUA K MPOBEACHHMIO JJa0OPAaTOPHBIX padoT

3aoanue k npogedenuro 1a60pamopHol pabomel ONIPENCTAETCS LENbI0 TPOBEICHUS YTOU
paboThl, COACPKUT HCXOJHBbIE NaHHBIE AJI MPEABAPUTEIBLHOIO TEOPETHUYECKOIo pacyuera, a
TaK)Ke OSKCIEPUMEHTAIBHOTO HCCIEAOBAHUN XapaKTePUCTUK U MapamMeTpoB YCTPOMCTB U
MPOILIECCOB.

Hanpuwmep, B naboparopHoii pabore Ne2«PeHTreHOCTpyKTypHBIN aHaIN3 KPHCTAJIIOB)»
JUIsL aHaJlM3a TOJUKPUCTAIUIOB ompezaensercs (a3oBblii cOCTaB Marepuaia IO JaHHBIM O
MEXIUIOCKOCTHBIX PAcCTOSHUSIX 2L. 311eCh pacCUUTHIBAIOTCS PEHTTEHOIPAaMMBI, IOJy4YeHHbIE

A, Mg
npu u3nydeHnn K-cepum ¢ HAOOpPOM BOJH ¢ U . HeoOxomumble miisi pacueTra JaHHBIC
YKa3aHbl B KAPTOUKEC MHAWBUAYAJIBHOI'O 3aJJaHUN U KaKAOI'O0 CTYACHTA B CIICAYIOLICM BHUIC
(pucynok 1).

PACYET JIMHU PEHTTEHOT PAMMBI Ne23
Marepuan anona — MeZib
A, =1,542-10"0 Ay = 1,392-1071°
o M, M
Pannyc obpasma — 0,7 mm
Paccrosguue 2L, MM NHTEHCHMBHOCTD TUHUMN
36 Cnabas
39,8 Oco000 cunpHast
41,5 Ouens citabas
46 Cpenusis
59,3 Ouens citabas
66,2 Cnabas
70,5 Ouens citabas
79,3 Cpennsist
83,4 Ouens citabas

Pucynoxk 1 — Kaprouka nHaAuBHIyaIbHOTO 3aJaHUS

3amaHue, ompenendmomee  XoJI  J1a0OpaTOPHBIX — HMCCIENOBAHWW  NPUBEICHO B
METOJMYECKUX YKa3aHUSX, IpeacTaBieHHbIX B Oubnuotexe ['YAII ([621.38 / ®50] Ousnyeckue
OCHOBBI DJICKTPOHUKH: METOJIUYECKHE yKa3aHWsS K BBINIOJHEHHIO JIabopaTopHbIX pabotr/ B.T.
Hedenos, O.H. HoBukosa, 9.A. Cykazos. — CI16.: ['YAIL 2008.— 72 c., 150 3k3.).

Tpebosanuss x nposedenuio aabopamopHou pabomer JlabopatopHble padOTHI
BBITMIOJHSIOTCS MHIWBUIYATbHO KaXIbIM cTyAeHTOM. [lepen BbImoiaHEeHHEM J1a00OpaTOPHBIX
paboT CTyAEHT H3y4yaeT HW3MEPUTEIbHYIO aIllapaTrypy: €€ YCTPOWCTBO, NPHHIUII PadOTHI,
TEXHUYECKUE MapaMeTpbl U METOAMKY €€ HCIOJIb30BaHUs, a TaKKe TPeOOBaHUSA MO TEXHUKE
0€30MacHOCTH B 1a0OPATOPUH.

[lepen BbImoONHEHHWEM JA0OPAaTOPHONM pabOTHl CTYAEHT H3y4aeT MNPUHIUN pPaboThI
UCCIICTyeMbIX M TPHMEHSIEMBIX B pabOTe yCTPOWCTB, WX IMapaMeTPbl U XapaKTCPUCTHKH,
COCTaBIISIET METOAMKY HCCIENOBAHUS HM3y4aeMOro YCTPOHCTBA, O(OPMISIET TEOPETUYECKYIO
4acTh OTYETa C HEOOXOJMMBIMHM pacueTaMH, a TaK)KE METOJHMKY M3MEPCHHU C BHIOpaHHBIMU
CXeMaMHU U3MEpEHUI 1 TabJIulaMu AJIs 3aHeCEHUs 3HAYCHUI U3MepsAEeMbIX BEJTHYHH.



K na60paTopH0171 pa60Te AOIMYCKAKTCA TOJIBKO CTYACHTBI, NPOMICAINEC HHANBHUAYAJIbHOC
CO6€C€,ZIOB3HI/IG C mOpfrnogaBarcyieM H IIOKa3aBIIHME YMCHHUC IIPaBHUJIBHO MCIIOJIb30BATh
afraparypy, ACHO U 4YCTKO MPCACTABIAIOMIUC TOPAJOK BBIIIOJIHCHUA paGOTLI.

Crpykrypa u dhopma oTueTa 0 J1abopaTopHOH paboTe

OT1uéT popMupyeTCs B CIETYIOMIEM MTOPSIKE

1. TUTYIbHBIN JHCT.

TutynbHbIN THCT 0QOpPMIIIETCS B COOTBETCTBUU C 00pa3lioM

2. IIpoTokou k 1abopaTopHOii paboTe C MOAMUCHIO MPETNOAABATENS NI COTPYAHUKA.

[Iporokon x mabopatopHoi paboTe ABISETCS JTaOOPATOPHBIM KYypHAJIOM, COAEpKAIIUM
HEoOXOIMMbIE /7Sl BHIIIOJHEHHUs 1a00opaTopHO paboThl UCXOAHbIE NaHHbIE, 3a()UKCHPOBAHHBIE
B TpOLIECCE BHINOJHEHUS J1TaOOpaTOpHON pabOoThl HAONMIONEHUSI M pe3ysbTaThl u3MepeHuil. bes
HNOJMNKMCAHHOTO TpenojaBaTejieM WIM COTPYAHMKOM MpPOTOKOJNAa OT4YET K 3alluTe He
MIPUHUMACTCSI.

3. Lens paboThI.

Lenb paboThI MOKa3BIBACT, IS YETO BBIMOIHIECTCS paboTa, HApUMED, IS TTOTYYICHUS
WIN 3aKPeTJICHUs KAKMX HABBIKOB, N3YUYEHUS KaKUX SBJICHUMN, 3aKOHOB H T.II.

4. Kpatkoe conmepkaHue paOOTHl.

Kparkoe copepkanue paOOThl BKIIOYAeT TEOPETHUECKOE ONUCAaHWE TEMAaTHUKU
nabopaTOpHON paboTHI, ONMUCcaHHE JabOpPaTOPHOTO OOOPYAOBAHUS, HUCIOIB3YEMOTO B padoTe,
ONMCaHWe MoJeNel, METOJOB M aJIrOPUTMOB, HEOOXOJUMBIX Ui OOpPaOOTKM MOIYYEHHBIX
JTAHHBIX.

5. Pe3ynbTarhl MpeaBapUTEILHOTO pacyeTa.

[IpenBapuTenbHbIe pacyeThl MPOBOISATCS B COOTBETCTBUM C 33aJaHHEM W IO3BOJISIOT
TEOPETUYECKH OLCHUTh MapaMeTpbl M XapaKTePUCTHUKU HCCIEAYyeMbIX YCTPOWCTB WU
TIPOIIECCOB.

6. O6paboTka pe3yabTaToB.

OO0paboTka pe3ynbTaTOB BKJIIOYAET OINMCAHHWE XOJa BBHIMIOJHEHUS PAaOOTHI, MEepeYeHb
HOJYYEHHBIX Pe3yJbTaTOB, COMPOBOMXIAIOUINXCS HEOOXOAUMBIMA KOMMEHTAPHUIMHU, pacyeTaMu
Y TIPOMEXYTOYHBIMHU BBIBOJIAMH, OJIOK-CXEMBI, YEPTEXKHU, Tpa(UKH, AUarpaMMBbl | T. II.

7. BBIBOABI O pe3ysibTaTaM BBIMOJIHEHUs paboThI.

BriBoabI o paboTte nenmaroTcs Ha OCHOBAHHMH OOOOIIEHMS TOJMYYECHHBIX Pe3yJbTaToB. B
BBIBOJIAX TAKXKE OTMEYAIOTCS BCE HEAOPAOOTKH, MO KAKOW-IMOO NMPHUYMHE HMEIOIIHE MEeCTO,
MPEUIOKEHUST W PEKOMEHJAlMU TI0 JTAIbHEHIIEMY WCCIICIOBAaHUIO TTOCTAaBICHHON B pabote
npoOJIeMbl U T. II.

8. Ilpunoxenus.

B mnpunoxxenust BbIHOCATCS OuOIMOrpaduyecKuii CHUCOK, COJEpXallMii CCHUIKM Ha
KHUTH, TIEPHOAMYECKUE W3IaHUS, WHTEPHET PECYpChl, HCIIONB30BaHHBIC IPH BBITOJTHECHUA
pabotel u odopmieHun oOTuéTa. B OCHOBHOM TekcTe OTY&Ta CCBHUIKM Ha IYHKTBI
oubnmorpadudeckoro Crnucka MPUBOIATCS B ciemyromeM Buzae: [1, ctp.2], tme 1 — HOMep
MYHKTA, CTp. 2 — JOMOJHUTEIbHOE YTOUHEHUE MECTOIIOIOKEHUS B TEKCTE.

B npusoxxeHre BEIHOCSATCS TaK)Ke CIpaBOYHAs M MTpovast HHPOpMAIHs, He BKIFOUEHHAS B
OCHOBHBIE pa3fielibl OTUYETA.

TpeboBanmst K 0hOPMIICHHIO OTYETa O JJA0OPaTOPHOM padoTe

O6pazen opopmiieHHs TUTYJIBHOTO JINCTA MpUBEJEH Ha caiite: http://standarts.guap.ru/.

OT1uéT mo nabopaTtopHON pabOTE BBIMOIHAETCA KaXABIM CTYJIEHTOM Ha JHCTax Oeloif
Oymarun ¢opmara A4 B meyaTHOM WM pykomnucHoMm Bujae. KommerorepHoe odopmiieHue
ABIseTCST Oojee NPEeANOYTUTENbHBIM, OJHAKO JIOMYCKAeTCs YaCTHYHO WM TOJHOCTBIO
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aKKypaTHO o0¢GopMIIATE OTYeT OT pyku. HeOpexHo odopmieHHblE MM Hepa30opuYuBO
HalMcaHHbIE OTYETHI OTIIPABIISIIOTCS Ha MEPEAEIKY.

IIpu odopmienun otuéra HCHONB3yeTCd CKBO3HAs HyMepalus CTpaHUL, CUHUTas
TUTYJIbHBIA JIUCT MEPBOM cTpaHuuend. Homep cTpaHUlbl HA TUTYJIBHOM JIUCTE HE CTaBUTCA.
Homepa cTpanuisl CTaBATCS MO LEHTPY BBEPXY.

IIpu odopmieHun oT4éTa B IMEYATHOM BUJAE JKEJIATEIBHO COOJIOAATH CIENyHOIIUe
TpeboBanus. [ 3ar0JIOBKOB: MONY>KUPHBIA WpUQT, 14 0T, HEeHTpUPOBaHHBINA. J[1s1 OCHOBHOTO
TeKCTa: HeXKUPHbIN mpudT, 14 0T, BeIpaBHUBaHUE MO MKUpHHE. Bo Bcex ciydasx tun mpudra —
Times New Roman, orctyn ab3ana 1.25 cM, mOIXyTOpHBIH MEXIycTpouHblid uHTepBai. [loms:
JIEBOE — 3 CM, OCTAJILHBIE — 2 CM.

12.5. MeTtonuueckne yKazaHus Uil OOYYalOImIUXCS IO TMPOXOXKIACHUIO KypPCOBOTO
MPOEKTUPOBAHUS/BBITIOIHEHUSI KYPCOBOU PpabOThI (He npedycMompeHOo Y4eOHbIM NIAHOM NO
O0auHOU oucyuniume)

12.6. MeTonuueckne yka3aHus JUisl 00yYarOIIUXCs M0 MPOXOKIECHUI0 CaMOCTOSTEIHHOM
paboThI

B Xxoze BBINOTHEHHUS] CaMOCTOSATENBHON pabOThl, 00YYaIOUIHIiCs BBHINOIHSAET paboTy MO
3aJJaHUI0 M TIPU METOJMUYECKOM PYKOBOJCTBE IperojaBaTelis, HO 06e3 ero HernocpeacTBEHHOro
y4acTusl.

Jns oOyyaromuxcst 1Mo 3ao4yHoOM ¢opme O0O0ydeHus, camMocTosiTeNbHas paboTa MOXKET
BKJIIOYATh B ce0s KOHTPOJIbHYIO paboTy.

B mporecce BBINONHEHHUsSI CaMOCTOSITENBHONW paboThl, y oOydaromierocst popMHpyeTcs
1enecooOpa3Hoe MIaHUpOBaHUE pabodyero BpeMeHHu, KOTOPOe MO3BOJISIET UM pa3BUBAaTh YMEHUs
U HaBBIKM B YCBOCHHMU W CHUCTEMAaTH3allMM NPHOOpeTaeMbIX 3HaHUM, 0OecrednBaeT BBICOKUI
YpOBEHb YCIEBAEMOCTH B TMEPHOJ OOy4YEeHHs, MOMOIaeT TMOJIYYUTh HABBIKUM TIOBBIILICHUS
npoQeCcCHOHATBHOTO YPOBHS.

MetoauyeckumMi ~ MaTepuajiaMH,  HANpaBSIONIMMH  CaMOCTOSITENIbHYIO  paloTy
00yYaroIUX CASIBISIOTCS:

—  y4eOHO-METOINYECKUI MaTepHa 1o TUCIHILIHHE;

— METOJMYECKHE YKa3aHMsI 110 BBINOJIHEHUIO KOHTPOJBHBIX paldoT (111 00ydaromuxcs
1o 3204HOM (hopMe 00y4deHus).

12.7. Metoauueckie yKazaHus [Uisi OOYYarOIIMXCS IO MPOXOXKACHHUIO TEKYIIETro
KOHTPOJISl yCIIEBAEMOCTH.

Texymuii KOHTPOJb YCHEBAEMOCTH MpEAyCMaTpPUBAeT KOHTPOJb KadyecTBa 3HAHUUN
00y4aroluxcs, OCyLUIECTBIIEMOIO B TEUEHUE CEMECTPa C ILIEJIbI0 OLIEHMBAHMSI X0Jla OCBOCHUS
JTUCIUIIAHBI.

Meroasl  TEKyLIEro  KOHTPOJISI  YCIIEBAEMOCTH  BBIOMpAIOTCS  MIPENojaBaTesieM
CaMOCTOSITENIbHO UCXO/Is U3 CrIeU(UKU JUCIUILTUHBL.
Bo3MoxHBIE METOBI TEKYIIIETO0 KOHTPOJIS YCIIEBAEMOCTH CTYACHTOB:
— YCTHBIM OIPOC HA 3aHATHUSX;
—CHUCTEMaTHUYEeCKas IPOBEPKA BHITIOTHEHUS HHIMBUYabHBIX 3aaHHIA;
—3aIUTa OTYETOB MO JaOOPATOPHBIM paboTaM;
—KOHTPOJIb CAMOCTOSATEIBHBIX pa0OT (B MUCBMEHHOU WM YCTHOU popmax);
—KOHTPOJIb BBIMIOJTHEHUSI MHIWBHUIYATBHOTO 3aJJaHUs HA TIPAKTHUKY;
—HHBIE BUJIbI, OTIPE/IENIIEMbIE MPENO/IaBaTEIeM.

Pe3ynbrarhl TEKyero KOHTPOJIsl yCIEeBAEMOCTH OTPAXKAIOTCS B JKypHaJIEe yueTa y4eOHbIX
3aHSATUNA U UCTIOIB3YIOTCS JJIsl OTIEPATUBHOTO YIPaBIEeHUS 00pa30BaTEIbHBIM ITPOLIECCOM.

Kaxnpii  BuA  TEKylIEro KOHTPOJI  YCIEBAEMOCTH  CTYJCHTOB  OLIGHHUBACTCS
COOTBETCTBYIOIUMHU Oaiamu B paMkax 100 — 6amibHON CUCTEMbI OLIEHKH paObOThI CTYIEHTOB 32



cemecTp. B 3TOM citydae, MCIIONB3YIOTCS CUCTEMa U KPUTEPHM OLICHKHM 3HAHUM O0ydaromuxcs,
yYKa3aHHbIE B JIOKaJIbHBIX HOpMaTWBHBIX akTax ['YAIIL. bamibl, moiydeHHble B pe3yJibTaTe
TEKYIIErO0 KOHTPOJISI YCIIEBAEMOCTH, YUMTBIBAIOTCA MPHU IPOBEICHUH IPOMEKYTOUYHON
aTTeCTalUN.

Cucrema OLEHOK NpU NPOBEACHUM TEKYILIEr0 KOHTPOJISI YCIEBAEMOCTU OCYIIECTBISAETCS
B CcoOTBeTCTBUM ¢ TpeOoBaHusmu Ilonoxenuit «O TekylieM KOHTPOJE YCIEBAEMOCTH U
NPOMEXKYTOUHOM artectanmu CcTyAeHToB ['YAII, oOy4arommxcs Mo MporpamMmbl BBICHIETO
obpazoBanus» u «O MOIYJTbHO-PEUTHHTOBOM CHCTEME OIICHKM KadecTBa Y4eOHOW paboThl
ctyneHtoB B 'Y AIDy.

12.8. Meronuueckue ykazaHusi JUIsl 00y4arolIUXcs MO MPOXOXKACHUIO MPOMEKYTOUHON
aTTeCTalUN.

[IpomexxyTounass  arrectanuss  OoOyyalOIIMXCsl — HpeAycMaTpuBaeT  OLCHMBAHUE
MIPOMEXYTOUYHBIX U OKOHYATEJIbHBIX PE3yJbTaTOB 00yuYeHHs Mo nucuuiuinHe. OHa BKIIIOYAET B
ceOst:

— D9K3aMeH — ¢opMma OLEHKM 3HAHHH, MOJYyYEHHBIX OOydYaloUMMCsS B Ipolecce
U3y4YeHMs] BCel AMCLUIUIMHBI WK €€ YacTH, HaBBIKOB CaMOCTOSTENIEHOW paboThl, CHOCOOHOCTH
OPUMEHATh UX Ul pEIICHHs NPAKTUYECKUX 3ahad. DK3aMeH, Kak IpaBUio, IMPOBOAMUTCS B
IEPUOJ HK3aMCHALIMOHHONW CECCHMM M 3aBEPIIACTCS AaTTECTAlMOHHOW OLICHKOW «OTJIIMYHOY,
«XOPOLLOY, «YIOBIECTBOPUTEIILHO», «HEYIOBIECTBOPUTEILHOY

— .Cucrtema OLIEHOK IIpU IPOBEJCHUM ITPOMEXKYTOUHOMN aTTeCTallMM OCYIIECTBIISETCS B
cooTBeTcTBUM C TpeboBaHusMu [lonokeHnit «O TeKkyleM KOHTPOJIE YCIIEBAEMOCTH U
IPOMEXYTOUHOM arrectauuu cryfaeHToB ['YAII, oOywarommxcs 1mo mnporpamMmbl BBICHIETO
oOpa3zoBanus» U «O MOIYJIBbHO-PEHTHHIOBOM CHUCTEME OLIEHKHM KadecTBa ydeOHOM paboThl
cTyaeHToB B 'Y AID».



JIuct BHEceHUs! U3MEHEHUH B pabouyto NporpaMmy AMCHUIUINHBI

Jlata BHECEHMS
W3MEHEHHUH U
JOIIOJIHEHHIA.

Iloammce BHECIIETO
W3MEHEHMUS

ConeprxaHve U3BMEHEHUM U JOTOTHEHUI

Jara u Ne

IIPOTOKOJIA
3aceIaHus
Kaeapsl

Iloanuce
3aB.
kadenpoit
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