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Pabouas nmporpamma aucuuIuinHel «MeToabl HU3KOIHEPreTHYecKoii 3J1eKTPOHHOI 1
HOHHOM cnekTpockonuu»— Kanmeikos P.M., Hanpuuk: ®I'6OY KBI'Y, 2024.

Pabouas nmporpamma npeiHa3HaYeHa IS MPEOIaBaHus TUCIUTUIMHB BAPHATUBHON 9acTH
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AJICKTPOHHKA B 8 CEMECTpE.
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1. Heau u 331244 JTUCHUIIMHBI, €e MECTO B Y4eOHOM mpoiiecce
1.1.11es» mpenogaBaHus JUCUUILIAHBI.

B nocnennue roapl B pu3HUECKON 3JIEKTPOHUKE TOCTUTHYThI 3HAYUTEIbHBIE YCIIEXU B 00J1a-
CTH MCCJIEJJOBAHUS MPOIIECCOB, MPOUCXOISAIIUX MIPH HU3KOIHEPTeTUIECKONH OOMOApANPOBKE 3JIEK-
TPOHAMU M HOHAMH IOBEPXHOCTEH IOJIYIPOBOJHUKOBBIX MAaTEpUaJIOB, yAajlOCh IOHATH MHOTHE
dbyHaaMeHTaIbHBIC SBJICHUS B 3TOW 00JaCTH AJIEKTPOHUKH M MIOCTABUTH €€ Ha CIYX Oy IpyruM pas-
JieJIaM HayKHu.

OpHOl M3 BaXXHEMIINMX U OYEHb NEPCIEKTUBHBIX MPUMEHEHUN BTOPUYHO 3JEKTPOHHOW U
MOHHOW CIIEKTPOMETPUM M 3MUCCHOHHBIX SIBIICHUH MPHU 3JIEKTPOHHOM M MOHHOW OoMOapaupoBKe,
ABJIACTCS aHAJIU3 C UX NMOMOUIBIO psAJa CBOMCTB IIOBEPXHOCTH TBEPIOIO TENA: ONPEACICHUE dIie-
MEHTHOTO ¥ XMMHUYECKOTO COCTABOB, PACIIOJIO0KEHNE aTOMOB Ha IIOBEPXHOCTH U B IIPUIIOBEPXHOCT-
HOM CJIO€ KPUCTaJlIa, CTEIEHb €ro YNOPSAOYEHHOCTH, JIEKTPOHHOW CTPYKTYpPBI IIOBEPXHOCTHOIO
CJIOS U T.[.

W3-3a ymeHblIeHHsT Ta0apuTOB MPUOOPOB (MUKPOMUHHATIOPH3AIHS) POJIb MMOBEPXHOCTH B
COBPEMEHHOM TEXHUKE CTajla OTPOMHOHM U YK€ HEBO3MOYKHO OIIEPUPOBATh TOJIBKO IapaMeTpaMH,
OINMCHIBAIOLIUMHU 00bEMHBIE CBOICTBA Marepuaia. B c¢Bs3u ¢ 3TUM B MOCieHUE ToJibl pa3padaThl-
BalOTCS Pa3jIMYHbIE METOABI JUATHOCTUKHU MOBEPXHOCTH. Cpeay 3TUX METOJOB BaXKHYIO POJIb CTAJIH
UIpaTh METOJIbl aHAJIM3a IMOBEPXHOCTH MPHU MOMOIIU HU3KOIHEPT€TUUYECKUX DJIEKTPOHHBIX U HOH-
HBIX IIy4YKOB.

B cBfA3HU ¢ 3THM, HeJSIMM HACTOSLEr0 Kypca siBJISIOTCS:

1. OcBoeHue cTyaeHTaMu (PU3HMUECKUX OCHOB METOJO0B HHM3KOIHEPTETUYECKHX JSJIEKTPOHHBIX U
HMOHHBIX CIIEKTPOMETPOB JUIsl aHAJIM3a HAHOPAa3MEPHBIX IOJIYIPOBOJAHUKOBBIX MaTepHajoB C
NPUMEHEHHEM JJIEKTPOHHBIX M HOHHBIX ITYYKOB PA3JIMYHBIX SHEPTHAd U IKCIEPUMEHTAIHHOE
OCYILIECTBIICHHE.

2. Iloka3aThb BO3MOXXHOCTH HCIOJIb30BaHUS 3JIEKTPOHHOM M MOHHONW OOMOapAMpOBKU TBEPAOIO
TeJa s TUarHOCTUKU TTOBEPXHOCTH.

3. O3HaKOMHTBH CTYJIEHTOB C JOCTH)KCHUSMH U MEPCHEKTHBAMH HOBBIX METOJOB, C MOCJIECIHUMHU
paboTamu B 3TOH 001acTH (PU3NUECKON HIIEKTPOHUKH.

4. OCBOUTPH IKCIIEPHUMEHTAIBHYIO METOIUKY JUATHOCTHKH TTOBEPXHOCTH AJIEKTPOHHBIM U MOHHBIM
My4YKaMH.

5. TlomyuuTh CBEJCHHS O COCTABE MOBEPXHOCTH M TIO TIIyOHHE TOTYIIPOBOTHUKOBON CTPYKTYPHI.

Kypc Gasupyercs Ha 3HaAHMSIX KypCOB MaTeMaTHYeCKOTo IUKJIA, OOLIEH M TeopeTHdecKoi

(GU3UKH, TEOPETUIECKUX OCHOB AJIEKTPOHUKHU, (PU3NKH aTOMHBIX M DJIEKTPOHHBIX MPOIECCOB Ha T10-

BEPXHOCTH TMOJYIPOBOJHUKOB, KPUCTANIO(PU3UKH U METOJIOB HCCIEOBAaHUS CTPYKTYp, dusnde-

CKHX OCHOB TIOJIYIIPOBOAHHKOBBIX MaT€pPHajIOB, IPUOOPOB M UHTETPATHHBIX CXEM H JIp.

1.2. Jlnia nocTuskeHusi yKa3aHHOM Bbllle e He00X0AUMO PellMTh CJIelyIlue 3a1a-
qu:

1. CoobmuTh CTyA€HTaM O Tpolleccax B TBEPAOM TeJI€ W BTOPHUYHO-IMHUCCHOHHBIX SIBICHUSX,
MPOUCXOSIINX PHU B3aUMOAECHCTBUH NTYYKOB JIEKTPOHOB U HOHOB C TBEPJIBIM TEJIOM.

2. JlaTh cTyleHTaM KOHKPETHBIE CBEICHHS O (DU3NYECKUX OCHOBAX METOJOB JUATHOCTUKHU II0-
BEPXHOCTH C IPUMEHEHUEM MOHHBIX TyYKOB.

3. JlaTh cBeleHHS O BO3MOYKHOCTSIX MPUMEHEHUS METOJOB JIEKTPOHHON MU MOHHOM CIEKTPOCKO-
MUY B TEXHOJOTHYECKHUX MPOIECcaxX M3TOTOBIEHHS MOTYMPOBOJHUKOBBIX MPUOOPOB U HHTE-
TpaJIbHBIX CXEM.

4. W310XUTb COBPEMEHHBIE JOCTHKEHHS U MEPCHEKTUBBI PA3BUTHS TEXHOJIOIMUYECKUX MPOLECCOB
W3TOTOBJICHHS TTOJTYIPOBOJIHUKOBBIX MPHUOOPOB ¢ MPUMEHEHHWEM BTOPHYHO-IMUCCHOHHBIX Me-
TOJOB aHaJIN3a, B YaCTHOCTH, B HAHOTECXHOJIOTHH.

5. [lath mpakTH4eCKHe HaBBIKM B MCMOJIb30BAHUU METOJOB JICKTPOHHON M MOHHOW CHEKTPOCKO-



MUY JUIsl aHAJIW3a TOJTYIPOBOJHUKOBBIX MaTepUAJIOB.
6.
2. Mecrto mucuunimmabl B crpykrype OOII BITO.

JlucuumiuHa BKIIIOUYEHA B BAPUATUBHYIO YacTh 00s3aTeNbHbIX quciuiuiid b1.B.12 yyebno-
ro Iu1aHa no HampasjeHuto noarotoBkd BO 11.03.04 DnexkTpoHMKa U HAHOAIEKTPOHUKA MPO(UIIH:
«MHUKpPO3JIEKTPOHUKA U TBEPAOTEIbHAS JIEKTPOHUKAY.

N3yuenne nucuumiuuubl «MeToAbl HHU3KOIHEPreTHYeCKON 3JIEKTPOHHOW M HMOHHOM
CIIEKTPOCKONMUMN» 0a3upyeTcs Ha CASAYIOLIUX, paHee U3ydaeMbIX, JUCHUILTHHAX: «DPu3uka», «Ma-
TeMatukay, «Marepuanabl 3JIEKTPOHHON TEeXHUKH», «TeopeThuueckrue OCHOBBI JJIEKTPOTEXHUKM
«BakyyMmHas 1 1ia3MeHHasi 3JIEKTPOHUKAY.

OcBoeHne JaHHOW JUCIUIUIMHEI, B CBOIO OYepe/b, HEOOXOAUMO /ISl YCTICUTHOTO YCBOCHHS,
B TOCJIEAYIOIIEM, CIEUUAIbHBIX KYpCOB IO AUCHUIIMHAM: «MHUKpPO3IEKTpOHUKa», «TBeproTens-
Hble aneMeHTsl CBY - anekTponukmny, «[IpoekTupoBaHue U KOHCTPYMPOBAHUE MOIYIPOBOJIHUKO-
BBIX MTPUOOPOB U UHTETPATIBLHBIX CXEM» U JAPYTHUX, a TAK)KE MPOU3BOJCTBEHHON MPAKTUKH.

3. TpeGoBaHus K pe3y/JbTaTaM OCBOCHHS COAEPKAHUS IUCHHMILIMHBI.

[Iporiecc M3ydeHus: MUCHMIUIMHBI HAINPaBICH Ha (OPMHUPOBAHUE DIIEMEHTOB CJIEIYIOIIUX
komrereHuii B coorserctBuu ¢ ®I'OC BO u OIIOII BO no nanHOMYy HanpaBJIeHUIO TOATOTOBKHU:
—IIK-2 — CnnocoOHOCTh apryMeHTHPOBAHO BHIOUPATh M PEATH30BHIBATh Ha MPAKTHKE () (HEKTHB-
HYIO METOAMKY KCIIEPUMEHTAILHOTO UCCIIE0BAHUS TapaMETPOB M XapaKTEPUCTHK MPUOOPOB,
CXEM, YCTPOUCTB U YCTAaHOBOK 3JIEKTPOHUKH U HAHOAJIEKTPOHUKHU PA3IMYHOr0 (PyHKIHOHAIBHOTO
Ha3HAuYEHUsL.

[TKC-b.2.1. Ciocob6eH npuMeHsTh OCHOBHBIE 3KCIIEPUMEHTALHBIE METOIBI B 00J1aCTH 3JICKTPOHHU-
KU ¥ HaHO-3JIEKTPOHUKHU
[1IKC-b.2.2. CnocobeH mpoBOANUTH MCCIECTIOBAHUS XaPAKTEPUCTHK IEKTPOHHBIX MPHOOPOB
B pesynbraTe n3ydeHus IucUMIUIMHBI (Monyisi) «TBeproTenbHas 3JIEKTPOHUKA» CTYAEHT
JIOJKEH:
3HATh:
— OCHOBHBIE HAyYHO-TEXHUUECKHE TPOOJIEMBI B CBOEH IpeIMETHON 00acTH;
— npocreiiimue Gu3nuecKkue 1 MaTeMaTHYeCKUue MOJIETIH;
— CTaHJIapTHBIE POTPaMMHbIE CPECTBA KOMIIBIOTEPHOTO MOJIEIMPOBAHMS;
— OCHOBBI IPUKJIAHBIX JUCLMILINH.
yMeTb:
— CUCTEeMaTU3UPOBATh HAYYHO-TEXHUYECKYI0 MH(OPMAIIHIO 110 HCCIe yeMoi MpobiaemMe ¢ UCIIOIb-
30BaHUEM KOMIBIOTEPHBIX TEXHOJIOTHI.
— aHAJIM3UPOBATh MOIYYECHHbIE 3HAHUS /IS IPUMEHEHUS UX B PEAIBHOM MCCIIEOBAHNN.
BJIAJeTh:
— HaBBIKAMM BBIOOPA METO/OB U CPE/ICTBA PELICHHsS] HAyYHO-TEXHUUYECKUX MPOoOJIeM B CBOEH Ipes-
METHOI 00J1aCcTH;
— TEXHOJIOTUSIMH TPUOOPETEHMs, UCIOJIb30BAHUS U OOHOBJIEHHUS MOJYYEHHBIX 3HAHUI C IEIBIO
JAIbHENIIET0o pocTa B MpodeccnoHanbHOM 1eATebHOCTH.

4. Conep:kanue ¥ CTPYKTYpa IMCUHUIIJIMHBI (MOIYJIfA)

B tabnmune 1 mpuBOAMTCS ONMMCaHUE COAEP)KAHUS AMCLUMUIUIMHBI, CTPYKTYPUPOBAHHOE IO
paszzenaM, ¢ yKazaHHEeM IO KaXA0My paszzaeny GopMbl TEKYILIEr0 KOHTPOJIS: 3alUTa JIabopaTopHOH
pa6otsl (JIP), xonmnokBuym (K), rectupoBanue (T).
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Bsenenue. IIporpamma Kypca, BUJ 3aHATHH, PEKO-
MEHJIOBAHHAs JIMTEpAaTypa U €€ KpaTKas XapakTe-
PHUCTHKA, KOHTPOJIbHBIE MEPONPUATHSA. DTaIlbl pas-
BUTHS METOAOB HHU3KO3HEPIETUYECKUX DIIEKTPOH-
HbIX M MOHHBIX CHEKTPOCKOIUM JUIsl UArHOCTUKU
MIOBEPXHOCTEH IOJIYIIPOBOJHUKOBBIX MaTEpHAJIOB.
OcHOBHbBIE TPOLECCHI, MPOUCXOAAIIUE NPU OOM-
0ap/aMpOBKE BEILIECTBA 3JEKTPOHAMU U HMOHAMHU U
BO3MOXXHOCTH HMX HCIIOJIb30BAHUS B TEXHOJOTUU
IIPOU3BO/ICTBA MOJIYIPOBOAHUKOBBIX PUOOPOB.
Tema 1. [lonarue anexktpoHHoro crnekrpa. Kiaccu-
¢duKanus METOAOB 3JIEKTPOHHOU CHEKTPOCKOIHUH.
Oco0eHHOCTH aHalM3a MOBEPXHOCTH TBEPAOIO Te-
na. Cxema 3JIEKTpOHHOro cnexkrpoMerpa. TexHuka
MIOJIy4€HHUsI BBICOKOrO Bakyyma. McTouHuku usmy-
YECHMUSL.

XapaKTEepUCTUKH SHEPrOaHaIN3aTOPOB. JeTEeKTOphI
n3nydeHus. CrocoObl OYMCTKH MOBEPXHOCTH MPod
B Bakyyme. MeTpojoruuyeckue XapakTepUCTHKU
METOJI0B 3JIEKTPOHHOM CIIEKTPOCKOIIHH.

Heymnpyroe paccesiHue 371€KTpOHOB U MOBEPXHOCT-
Hasi YyBCTBHUTEIBHOCTb. OJIEKTPOHHBIE CIEKTPO-
MeTpbl. Pacnipenenenue 31eKTpOHOB MO SHEPTUU B
METOJIaX JIEKTPOHHOU CIIEKTPOCKOIINH.

2. PentrenoBckasi (pOTOIIEKTPOHHAS CIIEKTPOCKO-
nust (POSC). HUcrounuku ¢ortonos. dopma u
cABUTH  (OTOINEKTPOHHBIX MHUKOB. PDOOIC —
CIEKTPOCKOMNUS OCTOBHBIX ypoBHEH. CTpyKTypHbIE
¢ dexts B POOC.

3. DOnextponHas oxe-cnektpockonus (30C). Oc-
HOBHBIE Oe-Tpoliecchl. JHEPreTHYeCKUe YPOBHH,
caBurd u gopma nukoB. DOC Kak METOJ aHaIHM3a
COCTaBa OBEPXHOCTH.

IToporoseie MeTonbl. CIEKTPOCKONUS MOTEHIMANIA
nosieienust (CIIT). CriekTpockomnus HOHU3AIMOH-
HbIX noteps (CUII). CrpykrypHble 3¢ (heKThI B 10-
POTOBBIX METOAX.

4. MeTtoa BTOPUYHO-MOHHON Macc-CIIEKTPOMETPUN
(BUMC). ®wusznyeckue ocHoBbl metona BUMC.
OCHOBHBIE XapaKTEpUCTUKH paclbuleHUs U ¢op-
MyJIbl, MCIOJNb3yEeMbIE MpPH aHaUu3€e KPUCTAIOB
Metonom BUMC. XapakrtepHble napameTpsl ycra-
HOBOK BUMC. KauecTBeHHBIH M KOJIMYECTBEHHBIN
anaim3 Metogom BUMC. IlocnoiiHblii aHanu3 mo-
JIYIPOBOJHUKOBBIX CTPYKTYp. [Iprmenenne Merona

IKC-2

K,T,JIP




BUMC B TexHOJIOTMU MPOU3BOACTBA MOJIYITPOBO/I-
HUKOBBIX TPHOOPOB.

5. Meron cnekTpockonmuu OOPAaTHO-PACCESTHHBIX
noHos Hu3koil sHeprun (COPUHD). ®dusnueckue
ocHoBbl MeTonoB COPUHD. OcobeHHocTu crex-
TPOB paCHpeeeHUs] BTOPUYHBIX MOHOB MO SHEP-
rusiM. M3yuenue cocrtaBa U CTPYKTYPbl MOHOKpHU-
crajuioB  Metogom COPHHD. Heirpanusanus
noHoB. MccrnenoBanue B3auMOAEWCTBUSA aacopOuU-
POBaHHBIX aTOMOB C IIOBEPXHOCTHIO MOHOKpHUCTAJI-
na kpemuuss merongom COPUHD. M3yyenue ne-
(heKTHOU CTPYKTYpBhI TOBEPXHOCTU KPHUCTAIIOB ME-
tonoM COPUHD.

6. Meron pe3epdopIOBCKOTO OOpaTHOTO pacces-
Hus uoHoB (POP). OcHoBHBIE KOHIEMIIMM METOa
POP. YysctBurensHocts Metoga POP ans omnpene-
JIEHUS! AJIEMEHTOB C pa3inyHOil Maccoi. Bzaumo-
CBSI3b DHEPTUU PETYIUPYEMBIX YaCTHUIl M TIIYOUHBI
ux paccesHus. [ myOuHHOE pasperieHue, J0CTUrae-
Moe B skcriepumentax POP. Ilpumenenue merona
POP nn1s ananm3a coctaBa MUIIEHH: aHATU3 TOHKON
IJIEHKW; aHaJIM3 TOHKOIJIEHOYHBIX  CJIOMCTBIX
CTPYKTYP; aHaJIN3 MACCUBHBIX MUIIICHEH.

IIKC-2

K, T,JIP

Tema 7. MeTtonq HOHHOH OKe-CIEKTPOCKOIINH
(MOC). DOmuccus 0xe-3JIeKTPOHOB MPU HOHHOM
BO30ykeHUM. MoHM3a1us BEYyTPEHHUX 000J10YeK
aToMoB MmulleHd. HeannabGaTudeckue mnepexoiabl B
KBa3UMOJIEKYISIpHBIX cucTemax. CeueHne MOHU3a-
UMY BHYTPEHHHUX O0O0JIOYEK MPHU HMOHHO-aTOMHBIX
cToiakHOBeHUsiX. CTpyKTypa  CIEKTpOB  OXe-
JIEKTPOHOB TPU HOHHOM BO30yxaeHuH. Oxe-
CIIEKTPhl XUMHUYECKUX coequHeHui. [Ipumenenue
CIEKTPOCKOIIUU 0>KE-JIEKTPOHOB IIPU MOHHOM BO3-
OyX/I€HUH JUIs aHaJIN3a OBEPXHOCTH TBEP/BIX TEJl.
Metoanueckue ocobenHoct MOC. CpaBHUTENb-
Has xapaktepuctuka meroaa MOC. Kontpons npu-
CYTCTBUS Ha IIOBEPXHOCTHM HWHOPOJHBIX YaCTHLL.
KoHTposb 32 04NCTKOM MOBEPXHOCTH NMPU MOHHOM
pacnibuieHuH. M3mepenue mnpoduieil KOHIEHTpa-
LAY TI0 TITyOUHe.

Tema 8. Cnekrtpockomnusi ()OTOHOB HMOHHOT'O BO3-
OyxneHus. MeTosl MOHHO-(POTOHHOE CIIEKTPOCKO-
nun (MPC): mexaHU3M BO3HHUKHOBEHUS CBEUCHHS;
BBICBEUMBAHHE PACCESIHHBIX U BBIOUTBHIX YaCTHUII.
[Ipumenenne meroga UDOC nns aHanuza noiaymnpo-
BOJHHMKOBBIX CTPYKTYpP: METOAMKA HU3MEPEHUS HH-
TEHCUBHOCTH H3JIyYEHUS; ONPEIEIIEHUE CKOPOCTH
BTOPUYHBIX BO30Y)KJIEHHBIX YaCTHUIl; CIEKTPHI HOH-
HO-()OTOHHOM SMHUCCHU. MeTOo CHEeKTPOCKOIUHU
PEHTI€HOBCKHUX (DOTOHOB M HOHHOTO BO30YKICHHSI.
[IpumeHeHne METO10B MOHHOM CIIEKTPOCKOINM JUIs
(hopMUPOBaHMSI CUCTEM METaJUIM3AlMU U MOIYIpO-

KC-2

K,T,JIP




BOJTHMKOBBIX CTPYKTYp B TPOW3BOJCTBE I/Il MpPHU-
O0pOB.

Cmpykmypa oucyuniaunst (Mo0ys)

Ta6mmma 2. O01mas Tpy10eMKOCTh TUCIUILIMHBI COCcTaBisgeT 3 3aueTHbIX eauHull (108 gacos).

Buj pa6orsl TpyaoeMKoCTb, Yachl
5 cemecTp Bcero
OO0uiasi TPy10eMKOCTH (B 4acax) 108 108
KonrakTHasi padora (B yacax): 70 70
Jlexyuonunwvie sanamus (/1) 28 28
Jlabopamopuwvie pabomut (JIP) 42 42
CamocrosiTejibHasi padoTa (B yacax): 29 29

Kypcosas pa6ora (KP)/ Kypcosoii npoext (KII)

CamocTosTeNNLHOE HN3YUCHHUC paS,[[eJ'IOB/TeM

IloaroroBka M NMpoxoxkIeHUe NPOMEKYTOYHOM 27 27
aTTecTaluu
Bua npomMe:KyTOYHO# aTTecTalliU 3a4eT, KypcoBast

Taomuua 3. JIeKUMOHHBIE 3aHATUS

Ne ni/m Tema
1. [ToHsITHE JICKTPOHHOTO CIEKTpA.
2. PentrenoBckast porosnekrponHas cekrpockonus (POIC).
3. DnekTpoHHas oxe-cnektpockonus (30C).
4. Mertoa BTOpuYHO-UOHHOM Macc-ciekTpomeTpun (BUUMC).
5. MeTo]1 CIEKTPOCKONMHN 00paTHO-paccessHHbIX HOHOB HU3KoM sHepruu (COPHUHD).
6. MeTton pezepdoproBckoro ooparHoro paccessuust Honos (POP).
7. Mertoxa nonnoi oxe-criekrpockonuu (MOC).
8. Cnekrpockonus (GOTOHOB HOHHOT'O BO30YKJICHHUS.

Tabnuua 4. JJabopaTopHbsle paboThI

Ne ni/m Tema
1. N3yuenne xapakTepHsIX ssueek [IeHnHra ¢ X010 IHBIM KaTOJOM.
2. Onpenenenye napaMeTpoB HOHHOIO HCTOYHUKA C HOHU3ALMEN AIEKTPOHHBIM yJIapOM.
3. Macc-cenapanysi IepBUYHOI0 Myyka HOHOB € TOMOIIbI0 GpuiibTpa BuHa.
4. HccnenoBanune XapakTepUCTUK dHEproaHanusaTopa HoHoB Tuna FO3a-PokaHckoro.
5. Macc-CeKTpOMEeTpUYEeCKNI aHAJIM3 OCTaTOYHBIX I'a30B.
6. Macc-crieKTpoMeTpusi BTOPUYHBIX HOHOB MTOJIYIIPOBOAHUKOBBIX CTPYKTYD.
7. Onpenenenre TEPMOAMHAMUYECKUX XapaKTEPUCTUK TOBEPXHOCTH UCIOJIB3Ys MPOPUIH

pacnpeaciiCHud 3JICMCHTOB.

Tabmmia 5. CaMOCTOSTENHPHOE W3Y4YEHUE PA3JCIIOB TUCIUTLTHHBI

Ne i/m Bonpocekl, BBIHOCHMBbIE HA CAMOCTOAITEJIbHOE H3YyUYCHHE
1. (CxeMa 3IeKTPOHHOTO cieKTpoMeTpa. TeXHHKa NOJydeHHs] BBICOKOTO BaKyyMma.
2. VlcTOuHMKH HM3ITydeHusl.
3. JleTeKkTopsI N3IIydeHus..
4. MeTposiornueckne XapakTepuCTUKH METOI0B AIEKTPOHHON CIEKTPOCKOIIHH.
5. DIEKTPOHHBIE CIEKTPOMETPBI.
6. WcTounuku GoTOHOB.
7. DHepreTuyeckre ypoBHH, cIBUTH M Gopma nmukoB. OC kak METO]| aHaJIM3a COocTaBa Mo-
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BEPXHOCTH.

8. IToporoBsie METOIBI.

0. [Ipumenenue meroga BUMC B TexHONIOrMH MPOM3BOACTBA MOTYIPOBOJHUKOBBIX MPHUOO-
pOB.

10. | OcoGeHHOCTH CHEKTPOB paclpeeeHIs] BTOPUYHBIX HOHOB 10 SHEPTHUSM.

11. | Heiltpanu3anus HOHOB.

12. OcHoBHEBIEe KoHIIenuu MeTona POP.

13. DMHCCHS 0)KE-IJIEKTPOHOB NP HOHHOM BO30YXKICHHUHU.

14. | CpaBHutenbHas xapakrepuctuka meroga MOC.

15. Crnexrpockonusi GOTOHOB HOHHOTO BO30YKICHHUS.

16. | MeToj CIeKTPOCKONHIH PEHTTEHOBCKUX (DOTOHOB M HOHHOTO BO30YKICHUSI.

5. OueHoYHbIe MATEPHAJIBI VI TEKYIIEro U py0esKHOro KOHTPOJIst
yCreBaeMOCTH M MIPOMEKYTOYHOI aTTecTaluu
5.1. KosutoxkBuym

B cemecTpe npoBoasiTcs 3 KOUIOKBUYMA, KOTOPBIE OLIEHUBAIOTCA 110 8 0aJTOB KaXKIbIH.

[S —
CSooNa LA W

—_
il

— =
W= PRXTRNN R DN =

Bonpocuwi, évinocumbsie Ha KoN10KeuUym
Ilepéwiit Konnokeuym

BAX nuonoB ¢ xontraktoMm llloTTku. OMudeckuii KOHTaKT. DTambl pa3BUTHS METOJOB HU3KO-
OHEPreTHUECKUX ICKTPOHHBIX M HOHHBIX CIIEKTPOCKOIUH IS TUAarHOCTUKH TTOBEPXHOCTEH 110~
JYMPOBOJHUKOBBIX MaTEpPUAIIOB.

OCHOBHBIE TPOIIECCHI, TPOUCXOIAIINE TTPH OOMOAPIUPOBKE BEIISCTBA AICKTPOHAMH U MOHAMU
¥ BO3MOXHOCTHU UX MCIHOJb30BaHUS B TEXHOJIOTUU MPOU3BOJICTBA MOITYIPOBOAHUKOBBIX TPHOO-
pOB.

[TonsiTue snexTpoHHoro crnekrpa. Knaccudukamus MeTo10B 3JIEKTPOHHON CIIEKTPOCKOUH.
Oco0eHHOCTH aHa3a MOBEPXHOCTH TBEPJIOTO Tea.

Cxema 2IeKTPOHHOTO CIIEKTPOMETPA.

TexHUKa MMOTYIeHUS BRICOKOTO BaKyyMa.

HcTouyHUKY U3TyYeHUS.

XapaKkTepUCTUKN YHEPTOAHATH3aTOPOB.

JleTeKTophl N3MyYeHUsI.

CrocoObl OYHCTKH TTOBEPXHOCTHU MTPOO B BaKyyMe.

MerTponoruueckue XapakTepUCTUKH METOI0B DJIEKTPOHHOMN CIIEKTPOCKOMHH.

Heympyroe paccesiHue 37eKTpOHOB ¥ MOBEPXHOCTHASI IyBCTBHTEIHHOCTD.

DNEKTPOHHBIE CIIEKTPOMETPHI.

Pacnipenenenue >1eKTpOHOB M0 SHEPTUU B METOJIaX JIEKTPOHHOU CIIEKTPOCKOIUH.

Bmopou konnokeuym
OnexTpoHHas oxe-cnektpockomnus (D0C).
OcHoBHBIE OXe-TTPOIECCHI.
OHepreTuyecKre ypoBHHU, CIBUTH U OpPMA ITUKOB.
D0C kak METOJ] aHaJM3a COCTaBa MOBEPXHOCTH.
[Toporoseie MeTozbl. CriekTpockonus notenuuana nossiaenus (CIIIT).
CrnexTpockonust HoHM3aMOHHbBIX oTephb (CUII).
CrpykrypHble 3()()EeKThI B TOPOTOBBIX METOAAX.
Pentrenosckas ¢otornexkrpoHHas cnekrpockonus (POIC).
Hcrounnku (pOTOHOB.
®opma 1 caIBUTH POTOIEKTPOHHBIX TUKOB.
P®OC —cnekTpockonust OCTOBHBIX YPOBHEH.
Crpykrypublie 3@ dpextsl B POIC.
Metoa BTopu4HO-HOHHOM Macc-criektpomerpun (BUMC).
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14. ®usunueckue ocHoBbl MeToa BUMC.

15. OcHOBHBIE XapaKTEPUCTUKHU PACIbUICHUS U (POPMYIIbI, HCIIOJIb3yEeMbIE NPU aHAlIM3€ KPUCTAUIOB
meroaoM BUMC.

16. XapakrtepHsie mapamerpsl yctaHoBok BUMC.

17. KauecTBeHHBIN U KOJIUYECTBEHHBIN ananu3 metogom BUMC.

18. TlocnoliHblid aHAJIU3 MOTYNPOBOIHUKOBBIX CTPYKTYP.

19. IIpumenenue meroga BUMC B TeXHOIOTHH MPOU3BOCTBA NOIYIPOBOIHUKOBBIX PHOOPOB.

Tpemuii konn10Keuym

1. Mertoa CeKTPOCKONUU 00paTHO-PACCETHHBIX HOHOB HU3KOH sHeprun (COPHUHD).

2. ®usznueckue ocHoBEI MeTogoB COPUHD.

3. Oco0OeHHOCTH CIIEKTPOB pacHpeieICHUs BTOPUYHBIX HOHOB 110 SHEPTHUSM.

4. H3yueHue cocTtaBa U CTPYKTYpbl MOHOKpUcTaiLioB MeTogoM COPHUHD.

5. Heiirpanuzanus noHos. MccnenoBanue B3auMOACHCTBHS aICOPOMPOBAHHBIX aTOMOB C TIOBEPX-
HOCTbIO MOHOKpHCTau1a kpeMuusi merogom COPUHD.

6. U3yuenue neeKTHON CTPYKTYpPHI MOBEPXHOCTH KpucTauioB merogom COPMHD.

7. Meron pe3epdopaoBckoro odpatHoro paccesuust uoHos (POP).

8. OcnoBuble konueniuu mMeroga POP. UyscrButenbHoCcTh MeToa POP mist onpenenenus sie-
MEHTOB C PAa3JIM4YHON MacCOM.

9. B3anMoCBs3b dHEPIUU PETYIUPYEMBIX YACTHUL] U TITYOHHBI UX PACCESTHUSL.

10. T'nmybunnoe pasperienue, nocturaemoe B skcnepumentax POP. [Ipumenenune metona POP nns
aHaJIM3a COCTaBa MULIEHU: aHAJIM3 TOHKOH IUIEHKH; aHaJIU3 TOHKOIUIEHOYHBIX CJIOUCTBIX CTPYK-
TYyp; aHAJIU3 MACCHUBHBIX MUIICHEH.

11. Meron nonnoit oxe-crnekrpockonuu (MOC). Dmuccust 0xke-31eKTPOHOB NIPU HOHHOM BO30YX-
nenuu. Monuzanus BeyTpeHHUX 000y0ouek aToMoB MulleHd. Heamunabatuyeckue repexonanbl B
KBa3UMOJIEKYJIIPHBIX CHCTEMaX.

12. CedeHue MOHU3AIMH BHYTPEHHUX 000JIOYEK MPU HOHHO-ATOMHBIX CTOJKHOBEHUsIX. CTpyKTypa
CIIEKTPOB 0’KE€-3JIEKTPOHOB MPH MOHHOM BO30YKAeHUU. OKe-CHEKTPhl XUMUYECKUX COCIHHE-
Hull. [IpuMeHeHrne CTIeKTPOCKONHMH 0Ke-3JIEKTPOHOB MPU MOHHOM BO30YXKICHUU IIJIS aHAIHM3a
MOBEPXHOCTU TBEPJIBIX TEI.

13. KoHTpoJib IpUCYTCTBUSI HA TOBEPXHOCTU MHOPOAHBIX YacTUll. KOHTposb 3a 0UMCTKOM MOBEpX-
HOCTHU IIPY HOHHOM pactibuieHnu. M3mepenne npoduineil KoHIeHTpaluuy o riryouHe.

14. Meron uonHo-otonnoe crnekrpockonuu (MDC): MexaHU3M BO3HMKHOBEHHUS CBEUCHUS; BBI-
CBEUMBAHME PACCESHHBIX U BHIOUTHIX YACTHII.

15. IIpumenenue meroga UPC nns aHanu3a noaynpoBOAHUKOBBIX CTPYKTYP: METOJIMKA U3MEPEHUS
MHTECHCUBHOCTHU U3JIy4EHUS; ONPEJIETIEHUE CKOPOCTH BTOPUUHBIX BO30YKIEHHBIX YAaCTHUIL; CIIEK-
TPBI HOHHO-(OTOHHON IMHCCHUHU.

16. Meron cneKTpOCKOMUU PEHTI€HOBCKUX (POTOHOB U HOHHOTO BO30YXKIACHHUS.

17. TlpumeHeHHE METOJOB MOHHOW CIIEKTPOCKOMHH Al (OPMHUPOBAHUS CHUCTEM METAJUTM3AIUU U
MOJIYTIPOBOJHUKOBBIX CTPYKTYP B IPOU3BOJICTBE I/ MPUOOPOB.

Pexomenoauuu npu no02omogke K KoJI10KEUyMy
e TpopaboTaTh KOHCHEKTHI JEKIMI M0 BOPOCaM KOJUIOKBUYMA;
® [IPOYUTATH OCHOBHYIO U JOMOJIHUTENbHYIO IUTEPATYPY, PEKOMEHIOBAHHYIO 110 U3yYaeMbIM
BOIIpOCaM;
® OTBETUTH Ha BOMPOCH! KOJJIOKBUYMA;
® [IpU 3aTPyJHEHUSX, IPOKOHCYIBTUPOBATHCS C MPENO/IaBATEIEM.
Kpumepuu ouyenusanusn
Ouenka
HeynoB/jieTBOpUTEJIBLHO | yIOBJIETBOPUTEIbHO XOpo1Io OTJINYHO
2 paJi1a 4 6ay1a 6 6a10B 8 0a10B




OIHUOKK B OTBETaX Ha BO- | JOIYCKAeT HETOYHO-
IIPOCHI CTH B OTBETE Ha BO-
poc

CTH B OTBCTC Ha BO- | IICCTBCHHBIX

BOIIPOC.

Crynent He 3Haer 3Hauu- | CTyneHT nosepx- | CtyaeHt xopoio 3Ha- | CTyIeHT B IOJHOM
TEJIBHOM YacTH BOIPOCOB, | HOCTHO 3HAET BOMPO- | €T MATepHal, rpaMoT- | 00beMe 3HACT MaTepH-

JOMyCKAeT CYIIECTBEHHBIE | ChI KOJUTOKBUYMa, | HO ¥ IO CYMICCTBY U3- | al, I'PaMOTHO H 110
JlaraeT ero, JOIMyCKas | CyImIecTBY  H3llaraet

HEKOTOpbIE HETOYHO- | €ro, He JOIyCKas Cy-
HETOY-
poc HOCTEM B OTBeTE€ Ha

5.2. O6pa3ubl TeCTOBBIX 3a]aHUH
S: B Macc-criekTpoMeTpax MpUMEHSIETCS ... MaCCHUITBTP.
+: KBaAPYMOIbHBIN
-1 KBaJIpaTypHBIi
-1 KBaJpaTHBII
-1 KBaJIpaTU4HbIN
-1 KBaJpaHTHBIN
-1 KBaJIpUPOBAHHBIN
I: Pazmepnl
S: B meroge BUMC o0pa3zen; 00bIYHO UMEET pa3MepPhl B HECKOJBKO ... .
-: METPOB
+: MUJJIUIMETPOB
-: MUKPOMETPOB
- HAHOMETPOB
I: Ananuzarop
S: OcHOBHO¥ y3€1 MacC-CIIEKTPOMETPA - ... .
+: Macc-aHalInu3aTop
-: BHEproaHajJIu3aTop
-: ra30aHaNU3aTop
I: O6bexTuB
S: Jlns ymydiienus coopa BTOPHUHBIX HOHOB B ipubopax BUMC ucnonb3yroT ... 00bEKTHB.
+: UMEpPCHOHHBII
-: ITUHHO(OKYCHBIN
-: IPOCBETJICHHBIN
I: UmepcuoHHbIN

S: Jlns ynydiienus c6opa BTOpHUHbIX HOHOB B pubopax BUMC ucnonbs3ytoT UMEPCUOHHBIH ... .

+: 00BEKTUB

: OKYJISAp

: mpeoOpa3oBareb

: IOJISIpU3aTop

I Hunmunanap

S: Jlnis c60opa HOHHOTO TOKA MPUMEHSIOT ITATUHIP ... .
+: @apanes

: Opankis

: ®paHKiIMHA

: OpaHKeHIITEeHA

I: KBagpynons

S: KBazipynoJibHBIN Macc-aHAIU3aTOP UMEET ... DJIEKTPOoa.
-1

2
3
+:4



Monononb

+:2

p—

-3
-4
[: Buemnuii

S: BHemHuii 371€KTPo Tl MOHOTIOBHOTO (pribTOA ... .

+: 3a3eMJICH

-1 UIMEET MOJIOKUTEJIbHBINA OTEHIUAI

-: IM€ET OTPHULATEIbHbIA NOTEHLIHA

I: Buyrpennuit

S: BHyTpeHHUI 37I€KTPOA MOHOIIOBHOTO (PHIIBTOA ... .
-1 3a3eMJIEH

-: IM€ET TOJIOKUTENbHBIN NOTEHIHA

+: UMeeT OTpULATENbHBIN TOTEHIAT

I: BOY

S: Tunnunoe ycunenue BOVY pasHo ... .

- 10

-: 100

+: 1000000

-: 1000000000000

-1

I: Macchunbstp

S: B merone BUMC ucnonb3yrores ... MacCHUIBTPHI..
+: MarHUTHBIA CEKTOPHBII

+: KBaJIpyIOJIbHBIN

+: MOHOIIOJIbHBIN

-: OMEraTpPOHHBIN

I: KBagpynons

I:
S: MOHOIOIBHBINA MAacC-aHATU3ATOP UMEET ... AJIEKTPO/Ia.

S: B kBagpymnoibHOM Macc-PUIbTPE IEHCTBYET ... TIOJIE.

-: OJHOPOJHOE MarHUTHOE

-: OZTHOPOJHOE AJIEKTPUUYECKOE

-2 BBICOKOYaCTOTHOE MAarHUTHOE

+: BBICOKOYACTOTHOE 3JIEKTPHUUECKOE
+: HEOHOPOJHOE AIEKTPUUECKOE

-: HEOJIHOPOJHOE MarHUTHOE

I: MaruuTtHsIi

S: B MarHuTHOM CEKTOPHOM Macc-(puiIbTpe JeiCTBYeT
+: OTHOPOAHOE MarHUTHOE

-: OZTHOPOJTHOE AJIEKTPUUYECKOE

-: BBICOKOYaCTOTHOE MarHUTHOE

-: BBICOKOYACTOTHOE 3JIEKTPHUECKOE
-: HEOJTHOPOJHOE AJIEKTPUIECKOE

-: HEOJIHOPOJHOE MarHUTHOE

... ITOJIC.

13
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Memoduuecxuepekomendauuu 1o no020moeKe K mecmupoeanuro

TecTbl — 3TO BOMPOCH! WK 3a/laHus, IPEAYyCMaTPUBAIOIINE KOHKPETHBIN, KPATKH, YETKUI
OTBET Ha UMEIOIIMECS ATAJIOHbI OTBETOB. [Ipu caMOCTOSATEIHHOM MOATOTOBKE K TECTUPOBAHUIO
CTYIEHTY HE0OX0IUMO:

a) FOTOBSICh K TECTUPOBAHUIO, IPOpadoTaTh MH(YOPMAIIMOHHBIN MaTepHal M0 JUCLUIUIMHE.

[TpoKOHCYIBTHPOBATHCS C MPETOAABATENIEM 10 BOTIPOCY BbIOOpa y4eOHOW JTUTEpaTypHI;

0) 4EeTKO BBISICHUTE BCE YCJIOBHsI TECTUPOBAHUS 3apaHee. 3HaTh, CKOJIbKO TecToB Bam Oyzner

IIPEMIOKEHO, CKOJIBKO BPEMEHH OTBOAMTCS Ha TECTUPOBAHKE, KAKOBA CUCTEMA OLICHKH

pE3yJIbTAaTOB U T.J.

B) MPHUCTYIas K padoTe C TECTaMU, BHUMATEJILHO U JI0 KOHIA IPOYTHUTE BOIIPOC U MpeIaraeMbie

BapHUaHThl OTBETOB. BriOepuTe npaBuiibHbIe (MX MOKET ObITh HECKOJIBbKO). Ha oTnensHOM nucTke

OTBETOB BBHIMUIIUTE U(PY BOIPOca U OYKBBI, COOTBETCTBYIOIIUE ITPABHIBLHBIM OTBETaM;

I') B IIPOLIECCE PEIIEHUS JKEeIaTeNIbHO IPUMEHATh HECKOJIBKO IOAXO00B B PELIEHUH 3a7aHus. DTO

MI03BOJIIET MAaKCUMaJIbHO TMOKO ONEpUpPOBaTh METOJAMH PEIICHUS, HaX0/1s KaXabli pa3

ONTUMAJIbHBIA BapUaHT.

1) eciau Bel BerpeTunu upe3BblYaiiHO TPy IHBIN JU1st Bac Borpoc, He TpaThbTe MHOTO BPEMEHM Ha

Hero. [Iepexogute k npyrum tectaM. BepHurech K TpyAHOMY BOIIPOCY B KOHIIE.

€) 00s13aTeIIbHO OCTAaBbTE BPEMsI JIJIsl IIPOBEPKH OTBETOB, YTOOBI M30€kKaTh MEXaHUIECKHIX OIINOOK.
Kpumepuu oyenueanus

OreHKa
HEYIOBJICTBOPUTEIHHO YIIOBJICTBOPUTEIIEHO XOpOIIOo OTJIMYHO
0 6amnoB 3 famna 4 Ganna 5 GamioB
Menee 50 % npaBuibHO 50-70% npaBUIBHO 71-85% 86-100%
BBLINOJIHEHHBIX 3aaHUH. BBIIOJTHEHHBIX MPaBUILHO MPaBUILHO
3aaHUMH. BBITTOJTHEHHBIX BBIIOJTHEHHBIX
3aaHUN. 3aaHUH.

5.3. 3apanus aJs 1a00paTOPHBIX 3aHATHI

JIaGopaTopHBIi MPaKTUKYM SIBJISIETCS BaXKHBIM 3JIEMEHTOM OOy4eHUs, T.K. IPUBUBAET HABBI-
KM CaMOCTOSATEIbHONW paboThl Ha Pa3INYHOM JIAOOPaTOPHOM 0OOPYJOBAHUM M YMEHHUE I0JIb30BaTh-
Cs1 pa3IMYHBIMU PUOOPAMU U HHCTPYMEHTAMHU.

Ilpumep munoeoii nabopamopnoii pabomsl «OnpenejieHue NapaMeTpoB HOHHOTO HC-
TOYHHMKA ¢ HOHU3ALNEH 3JIEKTPOHHBIM YIapOM»

[enbto naHHON paOOTHI ABISAETCS MCCIEAOBAHUE XapaKTEPUCTHUK MCTOYHUKA MOHOB B MPO-
1ecce MOHM3alMK paboyvero rasa ¢ MoMoIIbI0 3IEKTPOHHOro yaapa. B pabote onpenensercs 3aBu-
CUMOCTH BBIXOJJHOTO MOHHOTO TOKa OT JaBjieHUsl pabodero rasa B MOHU3ALMOHHON Kamepe, mpe-
JieNIbHbIE 3HaYeHUs JaBJICHUS parbovero rasa, a TakkKe 3aBUCUMOCTh MOHHOT'O TOKa OT 3HAYCHMS
[10/1aBa€MOT0 MOTEHIHAIA.

Memoouueckue pekomenoayuu

BrinonHenue kax 10t 1abopaTopHoit paboThI CKIIabIBAETCS U3 CIEYIOIIMX ATAIOB.

1. CamocTosiTe/IbHAS MOATOTOBKA CTYAeHTOB K padoTte. [lepen Hayanom paboThI CTy/IeH-
ThI IOJKHBI YETKO MPEJICTABIATh ce0e 1esb padoThl, 3HaTh CXEMY, METOJl U3MEepEeHus, (PU3NUECKYIO
CYIITHOCTh OKHMJIA€MBIX PE3yabTaToOB. JlOKEH OBITH MOATOTOBJIEH MPOTOKOJN HU3MEpPEHUH, coaep-
KalMi TaOJIMLbI AJIs 3alMCH Pe3yIbTaTOB U3MEPEHUN U OCHOBHbIE pacueTHbIe popmynbl. CTyaeH-
ThI, HE TIOATOTOBUBIIIKECS K padOTe B COOTBETCTBUU C STUMHU TPEOOBAHHSIMH, K BHITIOTHEHHIO Pado-
ThI HE JIOMTYCKAOTCA.

2. IlpoBegenne IKCEPpUMEHTA. DTOT 3Tall OCYLIECTBIISIETCS B COOTBETCTBUU C METOANYE-
CKUMHU yKa3aHUSIMHU, KOTOpBIE COJIEP)KAaTCsl B ONMUCAHUM K KaK1oi pabote. JlaboparopHble usmepe-
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HUS Ha CTEHJIE CTYJCHT MOKET HayaTh TOJIbKO MOcie co0eceIoBaHus ¢ MperoaBaTesieM U MoJyde-
HUSI COOTBETCTBYIOIIETO JOIycKa. JIIoOble M3MEHEHUS B CXEeMe MPOBOISATCS MIPHU OTKIFOUYCHUH CXe-
MBI OT UICTOYHHUKA HaNpspKeHUs. Pe3ynbraTsl H3MepeHusl IPOBEPSIIOTCS MPENoIaBaTeNIeM.

3. CocraBjieHue OoTYeTa O NMpojAeJaHHOI padore. K oT4yeTy 0 BBINOJHEHHOH padoTte
NpeAbABISIOTCS ClelyIoIue TpedoBaHusl:

3.1. Otyer HODKEH COJepkKATh UCUSPITBIBAIOININE JaHHBIC, KaK O LEIH padoThl, TaK U O pe-
3yJIbTaTax B CIEAYIOIIEH MOCIeA0BaTeIbHOCTH:

a) 3aganue

0) Cxema yCTaHOBKH M OIHCAHUE METOJUKHU U3MEPEHUIN

B) [lepBrUHBIC KCIIEPUMEHTAIBHBIC PE3YJIBTATHI 32 TOAIKMCHIO TIPETIO1aBaTels

r) PesynbraTel 06paboTKH SKCIIEpUMEHTATBHBIX JAHHBIX, BKJIIOYas rpadyuKu, TaOIHIIbI.

1) O01re BEIBOJIBI O pabOTe M 3aKIIIOUCHHE, O KAYeCTBE MCCIICIOBAHHBIX MaTEPHAJIOB.

3.2. TekcT oTueTa JOJKEH OBITh HAMMKMCAH AKKYpaTHO W pa30OpYMBO OT PYKU WU TIPEI-
CTaBJIeH B BHUJEC paCIEYaTKH, MOCIIC KOMITBIOTEPHON BepCTKU. B 000MX cilydasx TEKCT JOJDKEH
IPECTaBIATh COOOH JOrMYecKoe U3JI0KEHHE CyliecTBa Borpoca. Henomyctumo npusenenue ¢op-
MyJ, Tabmul 0e3 pa3bsCHeHH BceX 0003HaueHUil U cokpaiieHuil. OTyeT AOoKeH OBITh MOHSATEH
JUTSL KaXKIOTO YUTAOMIETO 0e3 KaKUX-THO0 JOMOTHUTEIBHBIX BOIIPOCOB Y COCTaBUTEINICH OTYETA.

3.3. Tloxy4eHHbIe 3aBUCUMOCTH JIOJDKHBI COITPOBOXKIATHCS TEOPETUYECKUM O0OOCHOBAHHBIM
O0BSICHEHNEM TIPUYMH BIMSIOUINX HA WX XOJ, JUIA YETO B MPOIECCE COCTABJICHUS OTYETA CTYACHT
00s13aH 10 JIUTEPATYPHbIM UCTOYHHUKAM O3HAKOMHTBCS C MAaTEPUAIIOM, KOTOPBIH ObUT OOBEKTOM €ro
UCCIIEIOBaHMs B JIabopaTopuu. be3 Takoro 03HaKOMIJIEHUS C HCIBITYEMBIM METOJIOM CTY/ACHT HE
Oy/eT B COCTOSIHMM JIaTh MPABUIIBHBIN aHAIHU3 MPOILIECCOB, IPOUCXOISAIIMX B MAaTEPHAJIC P IKCIIE-
pUMEHTE.

4. 3amura JadopaTopHoi padoThl ¢ npeacrapiaeHueM ordera. [Ipu cnaye oruera cry-
JICHTHI JOJDKHBI TOKA3aTh MOHUMAHHUE CYIIHOCTH (PU3MUYECKUX SIBIICHUHA B MCCIIEOBAaHHBIX MaTepH-
ayiax, OOBSICHUTH IMOJIy4YCHHBIC PE3YyJIbTAThl M CAeNaTh BbIBOABL. [Ipu pabore B aboparopun HEOO-
XOJJIMO CTPOTO BBITIOJIHATH BCE MPABUIIA TEXHUKN 0€30IaCHOCTH M YKa3aHUS MPETOAaBaTEs.

6. [Ipome:xkyTOUHASI ATTECTAIUA

Cnucok 0CHOBHBIX 80NPOCOE K YCHIHOMY IK3IAMEHY

1. OcHOBHBIE MPOLIECCHI, MPOUCXOAIINE TPU OOMOAPIMPOBKE BEIIECTBA NEKTPOHAMHU U MOHA-
MU ¥ BO3MOXHOCTH MX HMCIIOJIb30BaHUS B TEXHOJOTMH MTPOU3BOJICTBA MOIYIPOBOJHUKOBBIX
npubOpoB.

2.Knaccuduxaiys METO0B 3JIEKTPOHHOM CTIEKTPOCKOIIHH.

3.0co0eHHOCTH aHalTu3a MOBEPXHOCTH TBEPJIOTO Tea.

4. VICTOYHUKY U3TyYECHHUS.

5. XapakTepuCTUKHU HEPrOaHAIN3aTOPOB.

6. JleTeKkTOphl U3ITydEHNUS.

7.Cnoco0bl OYMCTKH MOBEPXHOCTHU MPOO B BaKyyMe.

8. MeTponoruueckue XxapakTepUCTUKH METOA0B IEKTPOHHON CIIEKTPOCKOIUH.

9.Heynpyroe paccessHu€ 3JIEKTPOHOB U IIOBEPXHOCTHAS YyBCTBUTEIBHOCTD.

10. DnexTpoHHBIE CHEKTPOMETPHI. Pacnpenenenne 3IeKTPOHOB MO SHEPTrUM B METOJAX JJIEK-
TPOHHOM CIIEKTPOCKOIIHH.

11. PentrenoBckas ¢otoanextponHas cnekrpockonus (POIC). Ucrounnku Gpotonos. Popma u
C/IBUTH (DOTOINEKTPOHHBIX MMUKOB.

12. Ctpykrypubie 3pdextsl B POIC.

13. DnexTpoHHas oxe-crnekTpockonus. OcCHOBHbIE OXe-TIPOLIECCHI.

14. D0C kak MeTO]1 aHaJIU3a COCTaBA MOBEPXHOCTH.

15. IloporoBeie Meroasl. Cnexktpockonus noreHuuana nosieiaeHust (CIIII). Cnexrpockonus
noHuszaonHbix noreps (CUIIL). CtpykrypHble 3QpeKThl B TOPOrOBbIX METO/IAX.

16. Meton BTOPUYHO-MOHHOW MacC-CIIEKTPOMETPHUH.
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17. OCHOBHBIE XapaKTEPUCTUKU PACTIBUICHUS U (DOPMYIIBI, HCIIONb3yeMbIe MPU aHAIHU3E KPU-
ctayuioB MmetogoM BUMC.

18. ®usnueckue ocHoBbl MeTona BUMC.

19. KauecTtBeHHbIH U KOJIMYeCTBEHHBINM aHanu3 MetogoM BUMC. IlocnoiiHblii aHamu3 moiy-
MIPOBOJIHUKOBBIX CTPYKTYP.

20. MeToa CIIeKTPOCKOIIMHA 00paTHO-PACCESTHHBIX HOHOB HU3KOUW SHEPTHH.

21. OcoOeHHOCTH CIIEKTPOB paCIpeiesIeHUsI BTOPUYHBIX HOHOB IO SHEPTUSIM.

22. ®usuueckue ocHOBEI MeTo10B COPUHD.

23. N3yueHue coctaBa U CTPYKTYpbl MOHOKpHUcTaioB merogoM COPMHD.

24. Metoa pe3epdopa0BCKOro 0OpaTHOTO PacCEsIHUSI HOHOB.

25. YysctBUTEnpHOCTHh MeTo1a POP 11 onpeiesieHns 3J1eMEHTOB € pa3IMuHON Maccoil.

26. OcHoBHble kKoHLEenmu mertoxa POP.

27. B3auMOCBSI3b SHEPTUU PETYTUPYEMBIX YACTHUI] M TITYOMHBI UX PACCESIHHSL.

28. 'mybuHHOE paspenieHue, JocTuraeMoe B 3xkcrepumentax POP.

29. [lpumenenue meroaa POP mig aHanu3a cocTtaBa MUILIEHU: aHANIM3 TOHKOW TJICHKU; aHAIN3
TOHKOIJIEHOYHBIX CIIOMCTBIX CTPYKTYP; aHaJIM3 MACCUBHBIX MUIIICHEH.

30. Meron HOHHOM 0Ke-CHEKTPOCKOIHNH.

31. Monuzanus BeyTpeHHUX 000JI04€K aTOMOB MUILICHHU.

32. DMuccHst 0Ke-31EKTPOHOB IIPU MOHHOM BO30YKJIEHUU.

33. CedeHre HOHM3AIMH BHYTPEHHUX 000JI0YEK MTPU HOHHO-aTOMHBIX CTOJIKHOBEHUSIX.

34. CTpyKTypa CIIEKTPOB 05Ke-3JIEKTPOHOB IIPU MOHHOM BO30YKICHUH.

35. Oxe-CreKTpbl XMMUYECKUX COSIUHEHUM.

36. CpaBHutenbHas xapakrepuctuka meroga MOC.

37. Cnektpockonusi ¢GOTOHOB HOHHOTO BO30YKICHUS.

38. Merox HOHHO-(DOTOHHOE CIIEKTPOCKOIMH: MEXaHU3M BO3HHKHOBCHHSI CBCUCHUS; BBHICBEUH-
BaHUE PACCESHHBIX U BBIOUTHIX YaCTHII.

39. Ilpumenenue merona UPC mist aHanm3a NOJyNPOBOJHUKOBBIX CTPYKTYp: METOJAMKA U3Me-
PEHHS] MHTEHCUBHOCTU M3IYUYCHHUS; OMpeeNieHue CKOPOCTH BTOPUYHBIX BO30YK/ICHHBIX Ya-
CTHII; CTIEKTPbl HOHHO-()OTOHHOU SYMUCCHH.

40. ):. MeTo1 CHEKTPOCKOMUN PEHTIC€HOBCKUX ()OTOHOB U MOHHOTO BO30Y>KICHHUSI.

Memoouueckue pekomenoayuu npu n0O20MoO6Ke K IK3AMeHY

[ToaroroBka CTYJEHTOB K 3K3aMEHY BKJIIOUAET NMPOpPadOTKY JEKIUM, B TCUEHUN CEMECTpa U
HEIMOCPEICTBEHHYIO IIOATOTOBKY B [HU, MPEALIECTBYIOIINAE DK3aMEHY, BKIKOYasi, KOHEYHO, IIOAr0-
TOBKY K KOJIJIOKBUYMaM, TECTUPOBAHUIO, BBIITOJIHEHUIO Ja0OPAaTOPHBIX padOT U UX 3allUTYy.

JUisl TOATOTOBKM K OTBETaM HA 3K3aMEHAllMOHHBbIE BONPOCH! (OHU BBLIAIOTCSA B KOHIIE Ce-
MECTpa) CTYJIEHT JOJIKEH UCIOJIb30BaTh HE TOJIBKO KypC JEKUUN, HO U OCHOBHYIO U JIONOJHUTENb-
HYIO JINTEPATypy JJis BBIpaOOTKH YMEHHUS 1aBaTh pa3BEPHYThIE OTBETHI HA NOCTaBIEHHBIE BOIIPOCHI.

B xo1e moAroToBkH K 3K3aMeHy CTYJEHTY HE0OX0AMMO oOpaliarh BHUMaHUE HE TOJIBKO Ha
YPOBEHB 3allOMUHAHUs, HO U Ha CTEIIEHb [IOHUMAaHUS N3Y4a€MbIX BOIIPOCOB. A 3TO JOCTUIaeTCs HE
IPOCTHIM 3ay4YMBaHUEM, a YCBOCHHMEM IPOYHBIX CHUCTEMATU3MPOBAHHBIX 3HAHUN aHAIUTUYECKUM
MplnieHHeM. CrenoBaTenbHO, HEMOCPEACTBEHHAs MOArOTOBKA K AK3aMEHY JIOJKHA B Pa3yMHBIX
IIPOMOPLUAX COYETATh U 3alIOMUHAHNE, U TOHMMAaHUE IPOrPAMMHOIO MaTepHaa.

Kpumepuu ouyenusanusn

Onenka
Hey/10BJIETBOPH- Y/10BJIETBOPHUTEIHHO XO0poIo OTJIMYHO
TeJbHO 3 6anua 4 daj1a 5 6any0B
0 6an10B

ITocemenne menee 50
% NEeKIMNOHHBIX U

INocemenne He MeHee
60% JIEKIIMOHHBIX W

ITocemenue He MeHee
70 % JIEKIIMOHHBIX U

ITocemenne He MeHee
85% JEKIMOHHBIX U
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MPAaKTUYECKUX 3aHSI-
TUH.

MPAKTUYECKUX
THH.

3aHA-

MPAKTUYECKUX
THH.

3aHA-

MPAKTUYECKUX
THUH.

3aHA-

CTyneHT He 3HaeT
3HAYUTCIILHON YacTH
Marepuaia, I0IycKaeT
CYILIECTBEHHBIE OIINO-
KH B OTBETax Ha BO-
MPOCHL.

CTyneHT MOBEPXHOCT-
HO 3HAaeT Marepuai
OCHOBHBIX pa3JelIOB U
TeM Y4eOHOW AHCIH-
TUIAHBI, JIOITyCKaeT
HETOYHOCTH B OTBETE
Ha BOIPOC.

CtyneHT Xopouio 3Ha-
€T MaTepuall, rpaMoT-
HO U IO CYILIECTBY H3-
JaraeT ero, JoIyckas
HEKOTOpbIE HETOYHO-
CTH B OTBETE Ha BO-
poc.

CtyneHT B TOJHOM
0o0bEMe 3HAaeT MaTepu-
ajx, TPaMOTHO U TIO
CYLIECTBY  M3Jlaraet
€ro, He JIOoIycCKas Cy-
IIECTBEHHBIX  HETOY-
HOCTEl B OTBETE Ha
BOIIPOC.

7. MeToau4ecKue MaTepuaJibl, ONpee/siiolue Npoue1ypbl OLeHNBAHUS 3HAH M,
YMeHHii, HABBIKOB U OIIbITA JeATeJbHOCTH
Tabnuua 6. Pe3ynpraTel 0cBOSHHS YU€OHOH TUCIMITIIMHBI, MTOJUIeKAINE TPOBEPKE.

Pe3yabTaThl 00yuyeHus

OcHOBHbBIE MIOKA3aTeJIH OLIEHKH pe3ylib-

Bua onenouHoro ma-

(KOMIIeTeHIUH) TATOB 00y4YeHHs Tepuaaa
CnocoOHOCTH K caMoopra- 3HaeT ¥ MOHMMAaeT OCHOBHbIE HaydHO- | KoymokBuym
HU3AIMHA U CaMO00pa3oBa- TEXHUYECKHE mpoliemMbl B cBoed mpen- | TectupoBaHue

auto (OK-7).

METHOH 00J1acTH.

YMmeer cucTeMaTU3UPOBATh HAYYHO-
TEXHUUYECKYI0 MH(POPMAIUIO IO UCCIIeye-
MOi#1 mpobJeMe ¢ UCIOJIb30BaHUEM KOMITh-
IOTEPHBIX TEXHOJOTHUH.

Bnaneer HaBblkaMH BBIOOpa METOIOB H
CpeICTBa pEUICHHS HAy4YHO-TEXHUYECKUX
po0JIeM B CBOCH MPEAMETHON 00JIaCTH.

BeinonHenue u 3amniu-
Ta 1a00paTOPHBIX pa-
oot

CHOCOOHOCTh apryMEHTUPO-
BaHO BBIOMPATH U PEaIU30-
BBIBATh Ha MPAaKTHUKE -
(EeKTUBHYIO METOJUKY 3KC-
NEPUMEHTAIBHOTO UCCIIEN0-
BaHUs apaMeTPOB U Xapak-
TEPUCTHK MPHUOOPOB, CXEM,
YCTPOMCTB U YCTAHOBOK
IIEKTPOHUKHU W HAHODJIEK-
TPOHUKH Pa3IMYHOTO
(GYHKIMOHATIBHOTO Ha3HA-
yenus. (I1K-2).

3Haer mnpocreiiue GU3NYECKUe U MaTe-
MaTU4ECKHE MOJIENN; CTaHIapTHbIE IPO-
IPaMMHBIE CPEICTBA KOMIIBIOTEPHOIO MO-
JIeJIMPOBAHMUSI; OCHOBBI IPUKJIAHBIX JTUC-
[UTUTAH.

YMeer aHAIM3UPOBATH MOJyYECHHBIC 3HA-
HUS JU71s1 TPUMEHEHHsI X B PEabHOM HC-
CIIEJOBaHMH.

Buageer TexXHOJOTMSAMU TNPHOOpPETEHHUS,
WCIIOJIb30BaHUS U OOHOBJIEHUS TOJYy4YEH-
HBIX 3HAHHUH C LENbI0 JAJBHEHIIEr0 pocTa
B ITpo(hecCHOHAIbHOM 1eATENbHOCTH

Konnoksuym
TectupoBanue
BeimonHenue u 3amu-
Ta 1a00paTOPHBIX pa-
oot

8. YuebHo-MeTOoaMUeCKO€E 0OecnieueHHe TUCHMILTUHBI (MO1YJIs1)

8.1. OcHoBHas JMTepaTypa:

OxmaH P., 3unb0epunr E., Bectman-bpuakmanem 9., Kpait A. Macc-criektpomeTpusi: anmaparypa,
TOJIKOBaHUE U mpuiioxkeHusi. Mocksa: Texnocdepa, 2013. — 368 c.
http://www.technosphera.ru/files/book_pdf/0/book_306_769.pdf
Kyp6anos M., Kyrnues Y. Pacnbiienne KpucTaiioB npu 60MOapaAupoOBKE MOHO- M MIOJTHATOMHBIMU
noHaMmu. DkcriepuMeHTanbHble pe3ynbraTel. LAP LAMBERT Academic Publishing. 2013, 128 c.
https://www .lap-publishing.com/catalog/details//store/gb/book/978-3-659-35664-3/

KapmoxkoB A.M., MosnokanoB O.A., Co3aeB B.A., Jlenerkaesa JI.M. BropuuHo-noHnHas macc-
CIEKTPOMETPHSI B UCCIIENOBAHUAX MATEPHAIIOB JJIEKTPOHHOM TeXHUKU. Binanukaskasz. 2012, 85 c.

8.2 /lonosiHMTEIbHAA JIUTEPATypa:



http://www.technosphera.ru/files/book_pdf/0/book_306_769.pdf
https://www.ljubljuknigi.ru/search/gb?q=+%D0%9C%D1%83%D0%B7%D0%B0%D1%84%D1%84%D0%B0%D1%80+%D0%9A%D1%83%D1%80%D0%B1%D0%B0%D0%BD%D0%BE%D0%B2&via_keyword=1
https://www.ljubljuknigi.ru/search/gb?q=+%D0%A3%D1%87%D0%BA%D1%83%D0%BD+%D0%9A%D1%83%D1%82%D0%BB%D0%B8%D0%B5%D0%B2&via_keyword=1
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Yepenun B.T. “HUonnsiii 3081, HaykoBa nymka, 1990.

Komapos @.®., Kymaxo M.A. u ap. “Hepa3zpyiaromuii aHaian3 MoBEPXHOCTEN TBEPABIX TEJ NOH-
HbIMU ITyukamu”’, MuHck, 1987.

AGposia .A. u np. “Dusndeckre OCHOBBI AJICKTPOHHOM U HOHHOM TeXHUKH ’, M.: Bricmias mkora,
1984.

ITon C.C., benmuk C.®., /Ipoouu B.I'., ®epneuep B.X. “HoHHO-POTOHHAS SMUCCHS METAIIJIOB”,
Tamxkent, u3-so “©AH”, 1989, ¢.164-176.

Hopoxkun A.A. u ap. “Nonnas oxe-cnekrpockonus’, Jlenunrpan, 1983.

ITerpos H.H. u ap. “/lnarHoctuka moBepxXHOCTEN C IOMOILBIO HOHHBIX ITY4YKOB”, U3-BO JIeHHMHrpaa-
CKoro yH-ta, 1977.

Bonkos C.C. u ap. “CnekTpocKomnusi 00paTHO-paCCETHHBIX HOHOB HU3KUX dHepruit”. O030p5I o
3JICKTPOHHOM TeXHUKe, cepus 7, Boim. 15 (820), 1981.

DNEeKTPOHHAs U MOHHAS CIEKTPOCKONUS TBepAbIX Tea. M.: Mup, 1981.

Opetrinman JI., Motiep 1. “OcHOBBI aHaJIM3a MOBEPXHOCTEH M TOHKUX TJIEHOK, M.: Mup, 1981.
Xum. Ousuka noBepxHocTu TBepaoro tena. M.: Mup, 1980.

Toukue mnenku. Bzanmuas auddysus u peakuuu (nox pea. x. [loyra, K. Ty, Ix.Meiiepa). M.:
Mup, 1982.

3apyOexHas 37eKTpoHHas TexHuka, Ne9, 10, 1986.

“PacnplieHre TBEpABIX T MOHHOM OoMmOapaupoBkoii”, nox pen. P.bepuia, M.: Mup, 1986.

8.3 Ilepuoguyeckne u3IaHusl.
HayuHble KypHabl:
1. Ycnexu ¢pu3ndeckux HayK.
2. dusuka TBEPIOro Tena.
3. UszBectus AH P®, Cepus pusndeckasi.
4. Heopranuueckre MaTepuaibl.

u JIp.
8.4. UnTepHer-pecypcsl

OnektponHas oudmmorexka KBI'Y ..., http://lib.kbsu.ru
€IMHOE OKHO JIOCTYTa K 00pa30BaTENbHBIM PECypCaM............ http://window.edu.ru
NHDOopMaITHOHHO-CIIPABOYHBIN TIOPTAM. ... uvveeeevreerereeanereeanreenneeesneeensseeenns library.ru
[Ty6nndHas 3MeKTPOHHAST OUOTHOTEKA. ....eevveeeeneeenreeeeenenne Public- library.narod.ru
Poccuiickuit 00111€00pa30BaTEIbHBINA TTOPTAI.....cccvveeevreernrreennnes www.school.edu.ru
®DenepanbHbli mopTan «PoccuicKOe 00PA3OBAHUE......ccuvereveveeneennnne www.edu.ru
DHIMKIIONEIUU, CJIOBAPU, CTIPABOTHHKH. .....cerevreenreernvrennns www.enciklopedia.by.ru
Poccuiickas rocynapcrBennas ouoauoreka (PI'B)................ E-mail: post@rsl.ru

bubnuoteka Poccutickoii akanemun Hayk (BAH).....E-mail: ban@info.rasl.spb.ru.
http://www.ban.ru

Memoouueckue ykazanusa K 1a00pamopHbiM 3aHAMUAM
1. YuebHoe mocobue k 1abopaTopHbIM paboTam mo TeMe «MeTo1bl TMarHOCTUKH MaTepUaIoB U
W3JIEIUH AJIEKTPOHHON TEXHUKH € TIOMOIIbIO MOHHBIX Iy4ukoB» Hanpuuk, KbI'Y, 2015 1.
CocraBunu: KapmokoB A.M., Kapmokosa P.1O., [IpimexoBa A.X.
9. IlporpaMmMHoOe o0OecrieueHre COBPEMEHHBIX HH(POPMAITMOHHO-KOMMYHUKAITMOHHBIX TEXHOJIOTUI
1. CTyneHThl UMEIOT JOCTYI K €IMHOMY 00pa30oBaTelIbHOMY IIOPTaIly, IIe MOT'YT B OTKPBITOM J10-
CTYIIE M0JIb30BaThCS pecypcaMy yueOHO-METOANYECKOM JINTepaTypbl, ABISIOIIMMUCS pa3paboTKa-
mu Benymmx BY30B Poccun.
2. JInst peiTUHTOBOTO KOHTPOJISL UCTIONIB3YETCs CHCTEMa KOMIIBIOTEPHOTO TECTUPOBAaHUs Ha 0aze
nporpaMMHoro obecrneuenust Moodle.
3. Ilpu BBINOJTHEHUH JIAOOPATOPHOTO MPAKTUKYMA CTYACHTHI B 0053aTEIbHOM MOPSAKE TPOBOISAT

00paboTKy SKCIIEpUMEHTANIBHBIX JAHHBIX ¢ IPUMEHEHHEM IIporpaMMHBbIX cpel Microsoft Exell,
MathCad.


mailto:post@rsl.ru
mailto:ban@info.rasl.spb.ru.
http://www.ban.ru/
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4. B pamkax obecrieueHus: IPUMEHEHHUSI KOMITBIOTEPHBIX TEXHOJIOTUN B 00pa30BaTeIbHOM MPOLIECCe
UMEIOTCA CHEeLMAIU3MPOBAHHBIE KOMIIBIOTEPHBIX KJIacca C COBPEMEHHBIM IIPOrpaMMHBIM o0ectie-
YEHUEM U UMEIOIIUM BbIX0J B MIHTEpHET

9. [IporpammMHoe oGecnieueHe COBPeMEHHbIX HH(POPMANIMOHHO-KOMMYHUKAIIMOHHBIX
TeXHOJIOT Uil

1. CTyeHTBl HMEIOT OCTYH K €IMHOMY 00pa3oBaTeIbHOMY MOPTATy, i€ MOTYT B OTKPHI-
TOM JOCTYIIE MOJIb30BaThCsl pecypcaMu Yy4eOHO-METOANUECKON JTUTEPaTyphl, SBISIOIIUMUCS pa3pa-
6otkamu Benymux BY30B Poccun.

2. JInst peATHHTOBOTO KOHTPOJIS UCIIOJIb3YETCsl CUCTeMa KOMITbIOTEPHOTO TECTUPOBAHMS Ha
0a3ze mporpammHoro obecrieueHuss Moodle.

3. Ilpu BbIOTHEHUH J1A0OPATOPHOTO MPAKTUKYMa CTYACHTHI B 00s13aTEIbHOM MOPSAIKE TIPO-
BOJST O00pabOTKY SKCIEPUMEHTAIBHBIX NaHHBIX C MPUMEHEHHEM MPOTPaMMHBIX cpen Microsoft
Exell, MathCad.

4. B paMkax oOecrieueHus] MPUMEHEHHSI KOMITBIOTEPHBIX TEXHOJIOTHA B 00pa30BaTEIbHOM
MPOLIECCE UMEIOTCS CIIEUATN3UPOBAHHBIE KOMITBIOTEPHBIX KJIAcCa ¢ COBPEMEHHBIM MPOTrPaMMHBIM
obecrieueHreM U UMCIOIINM BBIXO B VIHTEepHET.

10. MaTtepuajibHO-TeXHHYECKOe o0ecreyeHue JUCHUTIINHBI

MarepHuanbHO-TEXHHUUECKYI0 0a3y A NMPOBENCHMS 3aHATHH MO AMCLHUILIMHE CO-
CTaBJISIIOT:

e CHEUMAJIM3UPOBAHHAS AyAUTOPHS, UCIOJIb3yeMas NPU MPOBEJCHUU 3aHATUN JIEKIIMOHHOTO
tuna Ne238, ocHalleHHass MYJbTUMEAUMHBIM MPOEKTOPOM U KOMIUJIEKTOM almaparypsl,
HO3BOJIAIOIIEH 1IEMOHCTPUPOBATh TEKCTOBBIE U I'pauuecKue MaTepHualbl;

e pabouee MECTO MpErnoIaBaTes;

e paboune MecTa CTYJCHTOB.

MynpTuMeauiiHas Mpe3eHTalus, COIPOBOXKAAIONIAs JEKIUIO, II03BOJISET Ipenoja-
BaTENI0 aKIICHTUPOBAaTh BHUMAHUE CTYIEHUYECKON ayIMTOPUU HA KIHOYEBBIX BOIPOCAX JIEK-
U H.

JucuuruinHa obecneyeHa:

e TECTOBBIM MaTepuajaMu B  AJIEKTpOHHOM oOyuaromiedt cucreme «Moodle» (OTKpbITHIN
YHHUBEPCUTET);

e KHIWKHBIM (DOHIOM OUOITHOTEKH;

e DJIEKTPOHHBIMHU BEPCUSMHM JEKIMHA U Y4eOHHKOB.

JlabGopaTopHble 3aHsATUSI POBOAATCS B aboparopuu Nel53 «Duznuka KOHIEHCHUPO-
BAaHHOT'O COCTOSIHUS», OCHAILICHHOM HE0OXOAMMBIM 000pY/I0BaHUEM U CTEHJAMHU JUIs U3yde-
HUS CTPYKTYpPBI U CBOMCTB TBEPABIX TEI.

CTyneHTbl UMEIOT JOCTYI uepe3 MHTepHeT 10ocTyn K 3JeKTPOHHOM oOyyaromiei cu-
cteme «Moodle» (OTKpBITHI YHUBEPCUTET), KOTOpAs MO3BOJSET pa3MenlaTh 3JIEKTPOHHbIE
yueOHbIe Kypchl B CBOOOIHOM JIOCTYIIE JUIsl CTYJJI€HTOB YHUBEPCUTETA.

[Ipu npoBeneHny 3aHATHI JEKIMOHHOIO THIA, CEMHUHAPCKUX 3aHATHI MCIOIb3YIOT-
col:

JUIEH3UOHHOE MPOrpaMMHOE 00ecIieUeHuUe:

ITponykrsl Microsoft (Desktop EducationALNG LicSaPk OLVS Academic Edition Enter-
prise) moamucka (Open Value Subscription);

AnTHBHpycHoe mporpamMmHoe obecneueHue Kaspersky Endpoint Security CrangapTHbIi
Russian Edition;

AltLinux (AnsT O6pazoBanue 8);

CBOOOJTHO PACTIPOCTPAHSIEMBIC POTPAMMBI:

Academic MarthCAD License - maremaTHyeckoe HporpaMMHOE oOecreueHHe, KOTOpoe
MO3BOJISIET BBIMOIHATH, aHATM3UPOBATh BaXKHEUIIINE HHKEHEPHBIE pacyeThl 1 0OMEHUBATHCS UMH;
WinZip ans Windows - mporpamm JUist CKaTusi ¥ pacliakoBKU (ailyios;
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I[J'I}I CTYACHTOB C OI'paHUYCHHBIMU BO3MOXKHOCTAMU 300POBBA CO3aHbI CIICHUAJIBHBIC

YCIIOBUS AJIsl OJTy4eHUs] 00pa30BaHMUsL.

B mensx 10CTYmHOCTH MOJydeHHs BbICHIET0 0Opa30BaHUs MO 00pa30BaTEIbHBIM IPO-
rpaMmaM MHBaIUAAMHU U JULAMU C OTPAHUYECHHBIMU BO3MOXKHOCTSMU 310POBbsS YHUBEPCHU-

TETOM 00ECIIEYNBAETCH:

JIbTEPHATUBHOM Bepcuel opuuuanbHOro caiita B cetu «MHTepHeT» 1 c1a00BUISIIINX;
NPUCYTCTBUE aCCHUCTEHTA, OKA3bIBAIOLIETO 00yUYaonIeMycsi HEOOXOAUMYIO TIOMOIIIb;

JUIS MIHBAJIMJIOB U JIUI] C OTPAaHUYEHHBIMU BO3MOXKHOCTSMHU 370POBBS 110 CIIyXy — XyOsnpo-
BaHHUE BCIYX CHPAaBOYHONW MH(POPMALMU O paclHUCAaHUM y4eOHBIX 3aHATHUN; oOecrieueHne Hajiexa-
IIMMU 3BYKOBBIMM CPEJICTBAMU BOCIIPOU3BEICHHS HH(OPMALIUH;
JUIsL UHBAJIMJOB U JIMI] C OTPAHUYEHHBIMU BO3MOXHOCTSIMHU 370POBbsI, UMEIOIUX Hapyllie-
HUSl ONOPHO-IBHUIaTeIbHOIO ammnapaTa, CO3AaHbl MaTepUalbHO-TEXHUUYECKHE YCIIOBHUS oOecreyu-
BAIOIIME BO3MOKHOCTh OECIPENATCTBEHHOTO JIOCTYIa 00YJaIONMXCsl B yUeOHbIE TTOMEIEHUs, 00b-
eKTy NUTAaHHUs, TyaJIeTHbIC U JpyTue MOMEIEHHs] YHUBEPCUTETA, a TaKXKe IPeObIBaHUS B YKa3aHHBIX
MOMEIICHUAX (HaJIM4Me pacIIMPEHHBIX JIBEPHBIX IPOEMOB, TOPYYHEH U APYTUX NPUCTOCOOTCHU).

JIuct u3mMeHeHuit (I0NOJHEHU) B paboueil mporpaMme JUCHUTLTAHBI (MOTYJIS)
I10 HaIIpaBJICHUIO ITOATOTOBKHU

11.03.04 DiekTPOHMKA U HAHOJJIEKTPOHMKA Ha 20 -20 yu4eOHbIi roa
Ne ni/m duemeHnT (myHKT) PII/{ Ilepeuenb BHOCUMBIX | [Ipumevanue
H3MEHEHU I
Obcyorcoena u pekomenoosana Ha 3aceoanuu Kagheopvl
AIIEKTPOHUKHU ¥ HH(PPOBBIX UHPOPMAITMOHHBIX TEXHOJIOTUH,
poTOKOJ Ne oT« ___ »
3asenyrommii kadeapoi P.II1. Temes /

TOJIMUCH

pacumdpoBKa MOAMTUCH

Jata
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