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1. Heau v 321244 TUCHUILINHBI, €e MeCTO B y4eOHOM mpolecce

1.1.11es» npenogaBaHus JUCUUILIAHBI.
OcBocHre acriupanTaMu (PU3NYECKHX OCHOB COBPEMEHHBIX METOJIOB MCCIICIOBAHUS CTPOC-

HUSl U CBOWCTBA KOHJIEHCUPOBAHHBIX (Pa3 JUIsl MX UCIOIBb30BAHUS B MPOIECCEe HAYUHBIX UCCIIE0Ba-

HUH TPY BBITIOJTHEHUH CBOEH TUCCEPTAlMOHHON PaOOTEHI.

1.2. s nocTuskeHusl YKa3aHHOM BbIIIe 1eJIM HE0OX0AMMO PelluTh CJIeaylolue 3a1a-
um:

1. U3yuuth mporiecchl, MPOUCXOMAAIINE MPU B3aUMOICHCTBUM ITYyYKOB 3JIEKTPOHOB U HOHOB C
TBEP/IbIM TEJIOM.

2. JlaTh acrupaHTaM KOHKPETHbIE CBEJIEHUS O (PU3NYECKUX OCHOBAX METOJIOB JIMArHOCTUKHU T1O-
BEPXHOCTH C MPUMEHEHUEM HOHHBIX, SJIEKTPOHHBIX U CBETOBBIX MYYKOB.

3. JlaTe cBeneHUs 0 BO3MOXKHOCTSIX MPUMEHEHHUS METOJOB 3JIEKTPOHHOW M MOHHOM CHEKTPOCKO-
MWW B TEXHOJOTHYECKHUX MPOIECCaxX HM3TOTOBICHUS MOJIYMPOBOJHUKOBBIX MPHOOPOB W WHTE-
TPAIBHBIX CXEM.

2. Mecto aucuuniannsl (MoayJs) B ctpykrype OIIOII BO
JlucuuniuuHa BKJIIOYEHA B BapUaTUBHYIO 4YacTh oOs3aTenbHbiX guctuminH b1.B.OJ.3
y4eOHOTO TU1aHa 1o HampasieHuto noarotroBku BO 11.06.01 DiekTpoHnka, painoTeXHUKa H CH-
cTeMa CBsI3M W HampaBlieHHOCTH nporpammbl: 05.27.01 TeepaoTesbHasi 3JIeKTPOHUKA, PaaHoO-
3JIEKTPOHHbIE KOMIIOHEHTbI, MUKPO- U HAHOJYJIEKTPOHUKA, MPUOOPHLI HA KBAHTOBBIX (P ek-

Tax

Nzyuenune nucuurmimabl «CoBpeMeHHbIE METOAbI UCCJIeI0BAHUS CTPOEHHMS] M CBOHCTBA

KOH/JeHCHUPOBAaHHBIX a3y Oa3upyercs Ha CIEAYIOIINX, paHee U3y4aeMbIX, TUCHUIUINHAX: «Du3u-

Ka», «Marematuka», «OU3MKN KOHJACHCUPOBAHHOTO COCTOSAHUSY, «Du3nueckas XuMus Marepua-

JIOB ¥ IPOLIECCOB AJIEKTPOHHOU TEXHUKU.

OcBoeHure TaHHOW AUCITUIUIMHBI, B CBOIO OYepPEelb, HEOOXOAMMO JUIsl YCIEITHOTO YCBOSHUS,

B MOCJIEYIOLEM, CIEHUAIbHbBIX KYpCOB MO JUCUUILIMHAM: «TBepaoTeabHas IEKTPOHUKA, PaIuo-

AJICKTPOHHBIE KOMITOHEHTHI, MUKPO- U HAaHO3JICKTPOHUKA, MPUOOPHI Ha KBAHTOBBIX 3(dekTaxy, a

TaK>Xe MPOU3BOJICTBEHHOW MPAKTHUKHU.

2. TpeOoBaHusl K pe3yJIbTATAM OCBOCHUSI COAEPKAHMSA AUCHUIIUHBI.

[Tpouecc m3ydyeHHs] AMCUMIUIMHBI HallpaBieH Ha (OPMHUPOBAHUE 3JIEMEHTOB CIEAYIOLINX
komnereHmi B coorsercteun ¢ ®I'OC BO n OITOIT BO no jaHHOMY HanpaBiIeHUIO OATOTOBKU:

— BJIaJIEHUE KYJbTYpOH Hay4YHOTO HCCIEA0BAHNUS, B TOM YHCIIE C UCTIOIb30BAaHNEM HOBEM-
KX HHPOPMAIMOHHO-KOMMYHHKAIIMOHHBIX TexHooruit (OITK-2);

— CIIOCOOHOCTHIO K KPUTHUECKOMY aHAJIM3Y U OLIEHKE COBPEMEHHBIX HayUHBIX JOCTHUKEHUH,
TE€HEPUPOBAHUIO HOBBIX UJEH IIPU PEIICHNUN UCCIIEOBATEIbCKUX U MPAKTUYECKUX 33]1a4, B TOM
qHCIe B MeXKIUCIUIUTUHAPHBIX o0nacTsax (YK-1);

— FOTOBHOCTh NPUMEHUTH UH()OPMAIIMOHHBIE TEXHOJIOTUU B HAYYHO-HCCIIE0BATENILCKOM
nesrensHOCTH (TTK-3).

B pesyabTare n3ydeHus JMcuMIIMHbI (Moayas1) «CoBpeMeHHBbIC METOAbI HCCIEA0BA-
HHS CTPOEHUSI U CBOIICTBA KOHAEHCUPOBAHHBIX ()a3» aCIMPAHT J0JIKeH:
3HATD:

— METO/bl KpUTHUECKOT0 aHAJIN3a U OLIEHKH COBPEMEHHBIX HayUHBIX JOCTHKEHHMH, a TaKxKe
METO/Ibl FTEHEPUPOBAHNS HOBBIX MJI€W IIPU PEIICHNUN UCCIIEOBATENbCKUX U TPAKTUYECKUX 33/]a4, B
TOM YHCJIE MEXIUCHUTUTMHAPHBIX 001aCTAX;

— 0a30BbI€ MPUHIMITBI HH(OPMAIIMOHHBIX TEXHOJIOTHIA;

— OCHOBHBIE€ METO/IbI 00paOOTKH JaHHBIX, MOJYYEHHBIX SKCIIEPUMEHTAIbHO WIM METO/IaMU
YHUCIEHHOTO MOJIEIUPOBaHUS.

YMEThb:

— IIPOBOJIUTH aHAJIN3 JIUTEPATYPHBIX JAHHBIX B paMKaX ITOCTABJIEHHOMN UCCIE10BATEIbCKON

(mpakTryeckoii, 00pa3oBaTeNbHOI) 3a/1a4H, BBIBISATH OCHOBHBIE BOIPOCHI U MPOOIEMBI, CyIIIe-
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CTBYIOIIME B COBPEMEHHOW HAYKE; IPU PELLIEHUN UCCIIEI0BATENBCKUX U MPAKTUYECKUX 3a/1a4 TEHE-
pUPOBATh HOBBIE UAECH, TTOJIAOIIMECS ONEPAIMOHATN3AIUN UCXOS U3 HAJTMYHBIX PECYPCOB U
OTpaHUYECHUN;

— UCIOJIB30BaTh HH(OPMAITMOHHBIC TEXHOJIOTHI B MPAKTUYECKOM JESITEIBHOCTH UCCIIeI0BA-
TEJIA U MPENOoIaBaTeNs;

— BBIICNIATHh U CUCTEMATU3UPOBATh HEOOXOIUMbIE HAyUHBIE TAaHHBIC, KPUTHUYECKH OLICHUBATh
UX JOCTOBEPHOCT.

BJIAJETb:

— HaBBIKAMH KPUTHUYECKOTO aHAJIN3a U OLICHKU COBPEMEHHBIX HAYYHBIX JOCTUXEHUW U pe-
3yJbTATOB JICSITEILHOCTHU 110 PEUICHUIO UCCIIEIOBATEIILCKUX U MPAKTUYECKUX 3a/1a4, B TOM YHUCIIC B
MEXTUCIUTUTMHAPHBIX 00JIACTSX;

— CIIOCOOHOCTBIO CAMOCTOSITEIHHO MPUOOPETATh C TOMOIIBI0 HHPOPMAIIMOHHBIX TEXHOJIO-
Ui HOBBIEC 3HAHHS U YMEHUS;

— HaBBIKaMH cOOpa, 00pabOTKH, aHAIM3a U CUCTEMATU3AIMN HAYYHBIX JAHHBIX; HABbIKAMHU
CTaTUCTUYECKOT0 aHAJIM3a KCIIEPUMEHTAJIbHBIX JAHHBIX; HABBIKAMU AHAIUTUYECKUX U YHCICHHBIX
anmnpokcuManui QyHKIui.

4. Conep:kaHue ¥ CTPYKTYpa JMCHHUIJIMHBI (MOIYJIfA)

B tabnuue 1 npuBoauTCs ONMMCAaHUE COJAEP)KAaHUS TUCUUIUIMHBI, CTPYKTYPUPOBAHHOE IO
paszzenaM, ¢ yKazaHHeM IO KaXAoOMY pas3zeny (GopMbl TEKYIIero KOHTPOJIS: 3aluTa J1adopaTopHO
pab6otsl (JIP), komnokBuym (K), recruposanue (T).

Tabmuna 1
Copneprxanue paszzaena Kon dopma
Ne Haumeno- KoH- TeKYy-
pas- BaHME TPOE | ero
Jena | paszena pyeMon KOH-
KOMIIC-
TCHIIUH TpOJIA
1 2 3 4 5
1 | Knaccudu- | Ilonstue snexkrponHoro cnekrpa. Knaccugpu- | YK-1, | K T,JIP
Kanus Me- Kallusi METO/IOB DIEKTPOHHOH crekTpocko- | OITK-2,
TOJOB 37eK- | muu. OcoOeHHOocTH aHanmu3a nosepxHoctu | I1K-3
TPOHHOI TBepaoro tena. Cxema AJIEKTPOHHOIO CIEK-
CIIEKTPO- TpoMeTpa. TeXHHMKa TOIY4eHHs] BBICOKOTO
CKOIIUH. Bakyyma. VICTOUHUKH HU3ITydeHusl.
XapaKkTEepUCTUKH DJHEProaHaau3aropos. /[le-
TEeKTOpbl u3mydeHus. CrocoObl OYUCTKH TO-
BEPXHOCTH IMpOoO B Bakyyme. MeTposiornye-
CKHE€ XapaKTEPUCTHKU METOJ0OB 3JIEKTPOHHOMN
CIEKTPOCKOIIUH.
Heympyroe paccesiHue 3I€KTPOHOB U TO-
BEPXHOCTHAsI YYBCTBUTEIBHOCTb. DJIEKTPOH-
Hble CIEeKTpoMeTphl. Pacripenenenue siek-
TPOHOB [0 PHEPTHMM B METOJAX AIEKTPOHHOMN
CHEKTPOCKOIHUH.
PentreHoBckas (hOTORIEKTPOHHAS CHEKTPO-
ckonust (POIC). Ucrounuku GporoHos. Pop-
Ma M CIBHUTH (POTOIJIEKTPOHHBIX ITHKOB.
P®OC —cnekrpockonust OCTOBHBIX YPOBHEM.
Crpyxtypnble 3¢ dextsl B POOC.
2 3. DnektpoHHas oxe-criekTpockonus (D0C).
Mertoasl | OcHoBHBIE OXe-ponecchl. DHEPreTHUECKUE




3JIEKTPOH-
HOU cHek-
TPOCKOIINH

MeTtonanl
MOHHOM
CIIEKTpO-
CKOITUH

ypoBHH, caBurd u ¢opma nukoB. DOC kak
METO/] aHAJIU3a COCTaBa MOBEPXHOCTH.
[Toporoseie MeToapl. CIEKTPOCKONUS TOTEH-
nuana nosisiaenus (CIIII). Crnekrpockonus
nonuzanuoHHbIX moreps (CUIT). CtpykTyp-
HbIE 2P PEKTHI B TOPOTOBBIX METOAX.

Meron BTOPUYHO-UOHHOU Macc-
cunexktpomerpun (BUMC). dusnyeckue ocHo-
Bbl Metojga BUMC. OcHOBHBIE XapaKTepu-
CTHKHU DPACIBbUICHUS U (OPMYIBI, UCTIOIb3Ye-
MbIE TIPU AaHAJIU3€ KPUCTAUIOB METOJO0M
BUMC. XapakTepHble mapaMeTpbl yCTAaHOBOK
BUMC. KauyecTBeHHBII M KOJMYECTBEHHBIN
anasin3 merogoM BUMC. Ilocnoiinbiii aHanu3
MOJIYIIPOBOJIHUKOBBIX CTPYKTYp. Ilpumene-
Hue metona BUMC B TeXHONIOTHU MPOU3BO/I-
CTBa MOJYIPOBOJHUKOBBIX TPUOOPOB.

MeToa CHEKTPOCKOTUU 00paTHO-PACCESTHHBIX
noHoB Hu3ko# sHepruu (COPUHD). dusnue-
ckre ocHOBEI MeTo0B COPUHD. Ocobenuo-
CTH CIIEKTPOB pAaCIpPEACIICHUs] BTOPHUYHBIX
WOHOB 1O 3HeprusiM. M3ydyeHue cocraBa u
CTPYKTYPBI MOHOKPHUCTAJIJIOB METOA0M
COPHHD. Heiirpanuzanus nonos. Mccneno-
BaHHE B3aMMOJICUCTBHS aJCOPOMPOBAHHBIX
aTOMOB C IIOBEPXHOCTbIO MOHOKpHCTasia
kpemHusi metogqom COPUHD. U3zyuenue ne-
(eKTHON CTPYKTYpbl MOBEPXHOCTU KPHCTA-
soB merojgoMm COPHHD.

MeTton pe3eppopaoBCKOrO 00paTHOTO pacce-
sausi MoHOB (POP). OcHOBHBIE KOHIENIUU
meroaa POP. UyscrButenbHoCTh MeTO1a POP
JUTSL OTIPENIEICHUS] DJIEMEHTOB C Pa3IMYHOM
Maccoi. B3auMoCBsI3b 3Hepruu perynupye-
MBIX YaCTHI[ ¥ TIyOWHBI UX paccesHus. [my-
OMHHOE pa3pellleHue, JTIOCTUTAEMOE B JKCIIe-
pumentax POP. Ilpumenenue meroma POP
IS aHaJIM3a COCTaBa MHMIICHH: aHaJIu3 TOH-
KOH IIJIEHKH, aHaJIW3 TOHKOIIEHOYHBIX CJIOH-
CTBIX CTPYKTYP; aHanmu3 MAaCCHUBHBIX
MUIIICHEH.

YK-1,
OIIK-2,
[1K-3

K,T,JIP

Meton monHoit oxe-crnektpockoruu (MOC).
DOMHCCHST 0XKEe-IJIEKTPOHOB TIPU MOHHOM BO3-
Oyxnenuu. MoHuzanus BEYTPEHHHX 000J0-
yek aToMoB muIieHu. HeagnabaTtudyeckue me-
pexolibl B KBAa3UMOJIEKYJSPHBIX CHUCTEMAX.
CeueHre WOHU3AIMK BHYTPEHHHX 000J0UYEK
MIPU UOHHO-aTOMHBIX CTOJIKHOBEHUsX. CTpyK-
Typa CIIEKTPOB 0K€-2JIEKTPOHOB MPU MOHHOM
BO30OYKIeHUH. (OXKe-CIEeKTPhl  XUMHYECKHX
coenMHeHU. IIpuMeHeHne CneKTpOoCKONMUU

YK-1,
OIIK-2,
[1K-3

K,T,JIP




0’Ke-JIEKTPOHOB MPU HMOHHOM BO30YXKICHHUU
JUTSL aHAJIA3a TTOBEPXHOCTU TBEPJBIX Tel. Me-
toaundeckue ocodoennoctu MOC. CpaBHu-
TenbHas xapakrepuctuka meroga MOC. Kon-
TPOJb MPUCYTCTBUS HA IOBEPXHOCTH HHO-
ponHbIX yacTul. KoHTposb 32 OYMCTKOM 1O-
BEPXHOCTH IIPU MOHHOM pacibuieHuu. M3me-
peHue npoduiieil KOHIEHTPAKUU 0 TITyOHHE.
Crnektpockonust (pOTOHOB MOHHOTO BO30YXK-
neHusi. MeTos1 HOHHO-(DOTOHHOE CIIEKTPOCKO-
mun (MDC): MexaHn3M BO3HUKHOBEHHS CBE-
YCHMSI; BHICBCUMBAHUE PACCESTHHBIX U BHIOW-
ThiX yactull. [Ipumenenue meroga UOC s
aHaJIM3a MOJIYIPOBOAHUKOBBIX CTPYKTYp: Me-
TOJIMKA HM3MEPEHUs WHTECHCHUBHOCTU H3ITyye-
HUSL; ONPENEICHUE CKOPOCTH BTOPUYHBIX BO3-
OyXIEHHBIX  YaCTHI[, CIEKTPbl  HOHHO-
¢dboToHHOI >MECcCcHU. MeTol CIeKTPOCKOIHU
PEHTIC€HOBCKUX ()OTOHOB M MOHHOTO BO30YXK-
JICHHUSL.

[IpuMeHeHne METOJOB MOHHOW CIEKTPOCKO-
nuu ans GOpMUPOBAHUSA CUCTEM MeETallIu3a-
MU | TIOJYTIPOBOTHUKOBBIX CTPYKTYpP B TIPO-
W3BOJCTBE I1/T1 IPHOOPOB.

Cmpykmypa oucuyuniunvl (Mo0y1s)

Ta6mura 2. O6mas TpyI0eMKOCTh AUCIUIUIMHBI cocTaBisAeT 3 3a4eTHbIX eaunuil (108 gacos).

Bua padorsl TpynoeMKoCTb, Yachl
4 cemectp Bcero
OO011ast TPY/10€MKOCTh (B Yacax) 108 108
KonTakTHas padora (B yacax): 30 30
Jlexyuonnvie 3anamust (J1) 30 30
Jlabopamopuwsie pabomut (JIP) - -
CamocrosiTenbHas padora (B 4acax): 78 78

Kypcogas pabora (KP)/ Kypcosoii mpoekt (KIT)

CaMOCTOSTEIIbHOE HN3YUCHHUC paS,[[eJ'IOB/TeM

IToaroroBka u MPOXO0KACHUE l'lpOMe)KyTO‘-lHOﬁ
aTTeCTAallun

Buja npoMexyTOYHOM aTTeCTALMHU 3auer

Taobmumua 3. JIeKIInOHHbBIE 3aHATHS

Ne i/ Tema

IlonsTue OJICKTPOHHOI'O CIICKTpPA.

Pentrenosckas dotosnexkrporHas cnekrpockonus (POIC).

DnekTpoHHas oxe-cnektpockonus (D0C).

Mertoa BTOpHYHO-HOHHOM Macc-ciekTpomeTpun (BUUMC).

MeTos CIeKTPOCKOITMU 00paTHO-paccessHHBIX MOHOB HU3KOi sHeprun (COPUHD).

Merton pe3ephopaoBckoro ooparHoro paccesnust HoHos (POP).

Merona nonnoi oxe-criekrpockonuu (MOC).

X N O~ W

CHCKTpOCKOHI/IH (I)OTOHOB HOHHOTI'O BO36Y)K,Z[CHI/ISI.




Ta6mmma 5. CaMOoCTOSTENHHOE W3YUYEHUE PA3CIIOB TUCIUILTHHBI

Ne i/ Bonpockl, BLIHOCMMbIE HA CAMOCTOSITEJIbHOE H3Yy4YeHH e

1. CxeMa 3J1eKTPOHHOTO CIEKTpoMeTpa. TexHHKa MOJy4eHHs] BBICOKOTO BaKyyMma.

2. VcTounuku nzmyyeHusl.

3. JleTeKTOpBI N3ITyYEHUS.

4. MeTtponoruueckue XapakTepUCTUKH METO/IOB JIEKTPOHHON CHEKTPOCKOIHH.

o. DIEKTPOHHBIE CHEKTPOMETPBI.

6. VcTounuku OTOHOB.

7. DHepreTuyeckue ypoBHH, cABUTU U ¢opma nukoB. DOC kak METO/ aHallu3a cocTaBa Io-
BEPXHOCTH.

8. IToporoBbie METOMBI.

9. [Tpumenenne meroga BUMC B TeXHOJIOTHH MPOU3BOICTBA TOTYITPOBOJHHUKOBBIX MPHOO-
pOB.

10. | OcoOEHHOCTH CIIEKTPOB PACIIPEICTICHHSI BTOPHYHBIX HOHOB IO SHEPTHUSIM.

11. Hetitpanu3zanusi HOHOB.

12. OcHoBHBIe kKoHIenUHU MeToaa POP.

13. DMHCCHS 05KE-IJICKTPOHOB IPU HOHHOM BO30YXKICHUHU.

14, CpaBHureinbHas xapakrepuctuka meroga MOC.

15. Crekrpockornusi HOTOHOB HOHHOTO BO30YKJICHUSI.

16. | Meroa CIEeKTPOCKOINUU PEHTT€HOBCKHUX ()OTOHOB M HOHHOTO BO30OYKICHUSI.

5. OneHOYHBbIE MaTepPUAJIbI VISl TEKYIEro U py0e:KHOr0 KOHTPOJIA
ycleBaeMOCTH 1 POMEKYTOYHON aTTecTAlluN
5.1. KonsiokBuym

B CEMCCTPC MMPOBOAATCA 3 KOJUIOKBHUYMA, KOTOPbIC OLICHUBAIOTCS 110 8 OdaytoB Ka)I(I[bIﬁ.

Boow~Nourw

11.

13.
14.

N

Bonpocbwi, évinocumsie Ha Konnokeuym
Ilepewtii KonnoKkeuym

BAX muonoB ¢ kontaktoMm IloTTkn. OMUYECKHUN KOHTAKT. DTambl pa3BUTUS METOJIOB HHU3KO-
HHEPreTUUECKUX NIEKTPOHHBIX U MOHHBIX CIIEKTPOCKOINH JUIsl JUArHOCTUKH ITOBEPXHOCTEN I10-
JyNIPOBOJAHUKOBBIX MaTEpUAJIOB.

OCHOBHBIE NPOLIECCHI, TPOUCXOAAIINE TP OOMOApAMPOBKE BEIIECTBA JIEKTPOHAMU U MOHAMHU
Y BO3MOXHOCTHU HX MCIOJb30BaHUS B TEXHOJIOTUU MPOU3BO/ICTBA MOITYIPOBOAHUKOBBIX TPHOO-
pOB.

[TonsiTue anexTpoHHoro cnekrpa. Kiaccugukanys MeTo10B 3JIEKTPOHHOM CIIEKTPOCKOIUH.
Oco0eHHOCTH aHaIn3a MOBEPXHOCTH TBEPJOTO Tea.

Cxema 3J1eKTPOHHOTO CIIEKTPOMETPA.

TexHuKa Moy4eHNs BBICOKOTO BaKyyMma.

VM cTOYHMKHY M3ITy4EHHUS.

XapakTepUCTUKH SHEPTrOAHAIN3aTOPOB.

JleTexTopsl n3iIydeHus.

CriocoObI OYHCTKH TOBEPXHOCTH NMPOO B BaKyyMe.

MeTtponornuecke XapakTepuCTUKH METOIOB AIEKTPOHHON CIIEKTPOCKOINN.

Heynpyroe paccesHue 21€KTpOHOB ¥ IOBEPXHOCTHAS! YYBCTBUTEIBHOCTb.

ODIIEKTPOHHBIE CIIEKTPOMETPHI.

Pacnipenenenve 31€KTPOHOB IO SHEPTUH B METOJIaX HJIEKTPOHHON CHEKTPOCKOIHUU.

Bmopou konnokeuym
OnekTpoHHas oxe-cnekrpockonus (30C).
OcHoBHble Oke-ITPOLIECCH.
DHepreTuyeckue ypoBHHU, CABUTU U (HopMa ITUKOB.
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O0C kak MeTO]] aHaJIN3a COCTaBa MOBEPXHOCTH.

[Toporossie MeTob1. CiekTpockonust moTeHuana mnosisnenus (CIIIT).

Cnekrpockonusi HOHU3aMOHHBIX oTeps (CUII).

CrtpyktypHbIe 3QPEKThI B IOPOrOBBIX METO/IAX.

PentrenoBckas otornexkrponnas cnekrpockomnus (POIC).

HcTtounuku HOTOHOB.

dopma U caIBUTH (HOTOIEKTPOHHBIX TTHKOB.

P®3C —cnekTpocKonusi OCTOBHBIX YPOBHEM.

Crpykrypusie 3¢ dexrsr B POIC.

Metoa BTOpudHO-UOHHOM Macc-ciekTpomeTpun (BUMC).

®uznueckue ocHoBbl MeTos1a BUMC.

OcHOBHBIE XapaKTEPUCTUKH PACHbLICHUS U (OPMYJIbl, UCIIOIb3YEMbIE TP aHATIN3€ KPUCTAIIIOB

metogom BUMC.

XapakTepHble mapaMeTpbl yctTaHoBok BUMC.

KauecTBeHHbIN U KOJIMYECTBEHHBIN aHanu3 Metoom BUMC.

[TocnoliHbli aHANU3 TOJIYIIPOBOJHUKOBBIX CTPYKTYD.

[Tpumenenue meroga BUMC B TexXHOJIOTHH TTPOU3BOACTBA MOJYIPOBOJHUKOBBIX TPHOOPOB.
Tpemuin konnokeuym

MeTto/1 CIEKTPOCKONIUU 00paTHO-pacCesiHHbIX MOHOB HU3KOH 3Hepruu (COPUHD).

dusnueckue ocHoBEI MeTogoB COPUHD.

Oco0EHHOCTH CIIEKTPOB pacipeiesieHUst BTOPUYHBIX HOHOB 1O SHEPTUSIM.

W3ydeHne cocraBa u CTpyKTypbl MOHOKpHcTauioB metogoMm COPHHD.

Helitpanuzauusa nonos. MccnenoBanue B3auMoeiCTBUS a1COPOMPOBAHHBIX aTOMOB C ITOBEPX-

HOCTBIO MOHOKpHcTaia kpemuust metogom COPUHD.

N3yuenne nedeKkTHO# cTpyKTYpBl HOBEPXHOCTH KpucTayuioB merogom COPMHD.

Merton pesepdopaoBckoro odparHoro paccesiHus noHoB (POP).

OcHoBuble koHuenuuu Merona POP. UysctButenbHocTh MeTona POP s onpenenenus ane-

MEHTOB C Pa3JIM4YHON MacCOM.

B3aumocBsI3b DHEPTUM PEryIUPYEMbIX YAaCTHIL U TNTyOUHBI UX PACCESHUS.

['my6unHoe pasperienue, focturaemoe B skcnepumentax POP. IIpumenenune merona POP s

aHaJIM3a COCTaBa MULIEHH: aHAJIM3 TOHKOH IUIEHKH; aHaJIN3 TOHKOIUIEHOYHBIX CJIOUCTBIX CTPYK-

TYyp; AQHAJIN3 MACCUBHBIX MUILIECHEH.

Merton nonHoit oxe-criekrpockonuu (MOC). Dmuccust 0xe-31eKTpOHOB NP MOHHOM BO30YX-

nennu. MoHu3anus BeyTpeHHHX o0osiouek aToMoB MuileHH. HeaanabaTtndeckue mepexojbl B

KBa3UMOJIEKYJIIPHBIX CHCTEMaX.

CeveHne MOHM3AIMK BHYTPEHHUX 000J0YEK IMPH MOHHO-aTOMHBIX CTOJIKHOBeHMAX. CTpyKTypa

CIEKTPOB 0’K€-3JIEKTPOHOB NMPU MOHHOM BO30YyxkAeHHH. OKe-CIEeKTphl XUMUUYECKUX COEJINHE-

Huil. [IppMeHeHne CIeKTPOCKONNH 0Xe-3JIEKTPOHOB IPU MOHHOM BO30Y)KICHHMM JUIs aHaIu3a

MOBEPXHOCTHU TBEPJIBIX TEJl.

KoHTponb npucyTCTBHS Ha MOBEPXHOCTH MHOPOAHBIX YacTUl. KOHTpOJIb 32 OYMCTKOM MOBEPX-

HOCTHU IIPY HOHHOM pactibuieHuu. M3amepenne npogusieil KOHIEHTpaluy o rIyouHe.

Meton unonHo-poroHHoe cnektpockonuu (MPC): mexaHM3M BO3HUKHOBEHHS CBEUCHHMS; BBI-

CBEUYMBAHHE PACCESIHHBIX U BHIOMTHIX YACTHII.

ITpumenenne Merona UPC muist aHanmm3a NoJIyNnpoBOIHUKOBBIX CTPYKTYp: METOAMKA U3MEPEHUS

MHTEHCUBHOCTHU U3JIy4EHUS; ONPEIETICHHE CKOPOCTH BTOPUUHBIX BO30YKIEHHBIX YAaCTHUIL; CIIEK-

TPbI HOHHO-(OTOHHON AIMUCCHUH.

MeTo/ CIeKTPOCKOIMH PEHTT€HOBCKUX (POTOHOB M HMOHHOTO BO30YK/ICHHUS.

[IpuMeHeHHe METOJ0B MOHHOW CIIEKTPOCKONHUU Ui (POPMHUPOBAHUS CUCTEM METAJTU3ALUN U

MOJIYTIPOBOTHUKOBBIX CTPYKTYp B IPOU3BOJICTBE /T MPUOOPOB.

Pexomenoayuu npu nodzomogke K KO110KUymy

L4 npopa60TaTL KOHCIIEKTBI JIEKITUM I10 BOIIPOCaM KOJIJIOKBHUYMaA,
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® I[IPOYUTATH OCHOBHYIO U JOIOJIHUTENBHYIO JIUTEPATYPy, PEKOMEHIOBAHHYIO 110 U3y4aeMbIM

BOIIPOCaM;

® OTBCTUTH HAa BOIIPOCHI KOJUIOKBUYMA,

® [IpU 3aTPyJHEHUSX, IPOKOHCYJIBTUPOBATHCS C MPENOIaBATEIEM.

Kpumepuu ouenusanus

Onenka
HeynoB/jieTBOPUTEJIBLHO | YIOBJIETBOPUTEIbHO XO0po1Io OTJINYHO
2 6aji1a 4 6ay1a 6 6a10B 8 6am10B
Cryaent He 3HaeT 3Hauu- | CTyneHT noBepx- | Cryzment xopomo 3Ha- | CTyIEeHT B  IOJHOM

€T Marepuani, rpamoT-

o0beMe 3HaeT MaTepH-

TEILHON 4YacTu BOIIPOCOB, | HOCTHO 3HACT BOIIPO-

HO U MO CyHIECTBY H3- | aJl,

CYLIECTBY

AONYCKACT CYHICCTBCHHBIC | CbI KOJUJIOKBUYMaA,

Jlara€t €ro, Jomnyckas

OImMOKH B OTBETaX HA BO- J0IMYCKAaeT HCETOYHO-

HEKOTOpbIE HETOYHO-
MIPOCHI CTH B OTBETE Ha BO-
CTH B OTBETC Ha BO- | HICCTBCHHBIX
poc
npoc

BOIIPOC.

rPaMOTHO © TIO
H3JaraeT
ero, He JOIycKas Cy-
HETOY-
HOCTEHd B OTBETE Ha

5.2. O6pa3upl TECTOBBIX 3aIaHUH
S: B Macc-criekTpoMeTpax MpUMEHSIETCS ... MACCHHUITBTP.
+: KBaAPYMOIbHBIN
-1 KBaJIpaTypHBII
-1 KBaJpaTHBII
-1 KBaJIpaTU4HbIN
-1 KBaJpaHTHBIN
-: KBaJIpUPOBAHHBIN
I: Pazmepsl
S: B Mmeroge BUMC o0pa3zen; 00bIYHO UMEET pa3MepPhl B HECKOJBKO ... .
- METPOB
+: MUJUIMMETPOB
- MUKPOMETPOB
-: HAHOMETPOB
I: Ananuzatop
S: OcHOBHOI1 y3€1 Macc-CIIeKTPOMETpa - ... .
+: Macc-aHanu3aTop
-: BHEproaHaJIu3aTop
-: ra30aHaNU3aTop
I: O6bexTuB
S: Jlnsa ynydmienus: cobopa BTOpUuuHbIX HOHOB B Tiprbopax BUMC ucnonb3yior ... 00bEKTHUB.
+: UMEpPCUOHHBIN
-: JINTMHHO(OKYCHBII
-: IPOCBETJICHHBIN
I: UmepcronHbII

S: JInga yny4menust coopa BTOpUYHbBIX HOHOB B Ipubopax BUMC ucnonb3ytoT UMEpCHOHHBIH ...

+: 00BEKTHB

: OKYJISIp

: mpeoOpa3oBaTelb

: TIOJISIPU3ATOP

I unuuaap

S: JInst c6opa MOHHOTO TOKA MPUMEHSIOT IIMIIMHP ... .




+: @apanes

-: OpaHkiA

: ®pankiiHa

: ®paHKeHIITeiTHA
I: KBagpymnomus

-1
4
I:

S:

+

2

3

4
Monononb
1
3

-4

I: BHemnui

S: BHeuHuii 351eKTpo MOHOMIOBHOTO (PMIIBTOA ... .
+: 3a3eMJICH

-: AIMEET TOJIOKUTENBHBIN MOTEHINAII

-: IM€EeT OTPHUIATEIbHbIA NOTEHLIHA

I: Buyrpennui

S: BHyTpeHHUH 3JIEKTPO]] MOHOIIOBHOTO (DUIIBTOA ... .
- 3a3eMJICH

-: IM€ET TOJIOKUTENbHbIN MOTEHIHA

+: IMeeT OTpULATEIbHbIM TOTCHIINAI

I: BOY

S: Tunnunoe ycunenue BOVY pasHo ... .

- 10

-: 100

+: 1000000

-: 1000000000000

-1

I: MaccdunbTp

S: B meroge BUMC ucnonb3yrorcs ... MacCOUIbTPHL..
+: MarHUTHBIN CEKTOPHBIN

+: KBaJIpyIOJIbHBII

+: MOHOIIOJIbHBIN

- OMEraTPOHHBIN

I: KBagpynons

S: KBagpynoabHbIi Macc-aHAIU3aTOP UMEET ... DIEKTPO/Ia.

MoHOIIONLHBIHI MacC-aHaJIUu3aTop UMECT ... DJICKTpOJa.
2

S: B kBagpymnosibHOM Macc-PUIbTpe IEHCTBYET ... TIOJIE.

-1 OJHOPOJHOE MarHUTHOE
-2 OTHOPOJHOE DIEKTPUIECKOE

-1 BBICOKOYaCTOTHOE MAarHUTHOE

+: BBICOKOYACTOTHOE 3JIEKTPUIECKOE

+: HEOTHOPOJHOE JIEKTPUUYECKOE

- HEOJJHOPOJJHOE MarHUTHOE

[: MarnuTtHsIi

S: B MaruHuTHOM CEKTOPHOM Macc-(puiIbTpe AeiCTByeT
+: OTHOPOAHOE MAarHUTHOE

-2 OTHOPOJHOE JJIEKTPUIECKOE

-1 BBICOKOYaCTOTHOE MAarHUTHOE

... ITOJIC.

11
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- BBICOKOYaCTOTHOC 3JICKTPUYCCKOC
- HCOOAHOPOJHOC SJICKTPUUCCKOC
- HCOAHOPOJHOC MAaroHuTHOC

Memoduuecxuepekomeudauuu 1o no020moeKe K mecmupoeanuro

TecTbl — 3TO BOMPOCH! WK 3a/laHusl, IPEAyCMaTPUBAIOIINE KOHKPETHBIN, KPAaTKHUM, YeTKUI
OTBET Ha UMEIOIIKECS dTaIOHbI OTBETOB. [Ipu caMocTOsATENbHOM MOATOTOBKE K TECTUPOBAHUIO
CTYJEHTY HE0OX0IUMO:

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

[TpoKOHCYIBTHPOBATHCS C MPETOAABATEIEM 10 BOIIPOCY BbIOOpa yueOHOW JIUTEpaTypPHI;

0) 4EeTKO BBIICHUTE BCE YCIIOBHS TECTUPOBAHUS 3apaHee. 3HaTh, CKOJIbKO TecTOB Bam Oyner

IIPEMJIOKEHO, CKOJIBKO BPEMEHU OTBOAMUTCS Ha TECTUPOBAHKE, KAKOBA CUCTEMA OLICHKH

pE3yJIbTAaTOB U T.J.

B) MPUCTYyIas K paboTe ¢ TecTaMi, BHUMATEIbHO U 10 KOHIIA IPOYTUTE BOIIPOC U MpeJiaraeMble

BapHUaHThl OTBETOB. BriOepuTe npaBuiibHbIE (MX MOKET ObITh HECKOJIbKO). Ha oTaenbHOM JincTke

OTBETOB BBHIMHIIUTE IU(PY BOIPOca U OYKBBI, COOTBETCTBYIOIIUE ITPABHILHBIM OTBETaM;

I') B IpOLIECCE PEIIEHUS JKeNaTesIbHO IPUMEHATh HECKOJIBKO IOAXO00B B PELICHUH 3a7aHus. DTO

M03BOJIIET MAaKCUMaJIbHO THOKO ONEpUpPOBAaTh METOJAMH PELICHUSI, HAXO/s KaX/Iblil pa3

ONTUMAJIbHBIA BapUaHT.

1) eciau Bel BeTpeTunu upe3BblYaiiHO TPy IHBIN JU1sl Bac Borpoc, HE TpaThbTe MHOTO BPEMEHM Ha

Hero. [Iepexogute k 1pyrum tectaM. BepHutech K TpyAHOMY BOIIPOCY B KOHIIE.

€) 00s13aTeIIBHO OCTaBbTE BPEMsI JIJISl IIPOBEPKH OTBETOB, YTOOBI M30€kKaTh MEXaHUYECKHIX OIIHOOK.
Kpumepuu oyenueanus

OreHKa
HEYIOBJICTBOPUTEIHHO YIIOBJICTBOPUTEIIEHO XOpOIIOo OTJIMYHO
0 6amnoB 3 famna 4 Ganna 5 GamioB
Menee 50 % npaBHIBHO 50-70% mpaBUIBHO 71-85% 86-100%
BBLIIOJIHEHHBIX 3aaHUH. BBIIOJTHEHHBIX PaBUIILHO MIPaBUIILHO
3a7aHuM. BBINTOJHEHHBIX BBIIIOJTHEHHBIX
3aJaHuH. 3aJaHuH.

5.3. 3apanus 1Jis1 1a60PaTOPHBIX 3aHATHIA

JIaGopaTopHBbIi MPaKTUKYM SIBJISIETCS BaXKHBIM 3JIEMEHTOM OOy4€HUs, T.K. IPUBUBAET HABBI-
KM CaMOCTOSATEIbHOW paboThl Ha Pa3InNYHOM JIAOOPaTOPHOM 00OPYJOBAaHUHU U YMEHUE MOJIb30BaTh-
Csl pa3IMYHBIMU PUOOPAMU U HHCTPYMEHTAMHU.

Ilpumep munoeoii nabopamopnoii pabomsl «OnpenejieHue NapaMeTpoB HOHHOTO UC-
TOYHHMKA ¢ HOHM3ALMEeH 3JIEKTPOHHBIM YIapoOM»

Lenbto nanHON paOOTHI ABISETCS HCCIEAOBAHUE XapaKTEPUCTHUK MCTOYHUKA MOHOB B MPO-
1[ecce MOHM3aIMK paboyvero rasa ¢ MoMoUIbI0 AIEKTPOHHOTO yaapa. B pabote ompenensercs 3aBu-
CUMOCTH BBIXOJJHOTO MOHHOTO TOKa OT JaBjieHUsl pabodero rasa B MOHU3ALMOHHON Kamepe, mpe-
JieNbHbIe 3HaYeHUs JaBJICHUS Par0overo ra3a, a TakkKe 3aBUCUMOCTh MOHHOTO TOKa OT 3HAYCHMS
[10/1aBa€MOT0 MOTEHIHAIa.

Memoouueckue pekomenoauuu

BrinonHenune kax 1ot 1abopaTopHoit paboThl CKIIabIBAETCS U3 CIEAYIOIIMX ITAIOB.

1. CamocTosiTe/1bHasI IOATOTOBKA CTY/AEHTOB K padore. [lepen Hauanom paboOThI CTyeH-
ThI IOJKHBI YETKO MPEJICTABIATh ce0e 1eNb padoThl, 3HaTh CXEMY, METOJ U3MEPEHUs, PU3NUECKYIO
CYIIHOCTb OXKHJAeMbIX pe3ynbTaToB. J[oykeH OBITh MOATOTOBJIEH HPOTOKOJ U3MEpEHUi, couep-
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Karuil TaOMMIBI TS 3aIIMCH PE3yIbTaTOB U3MEPEHUI 1 OCHOBHBIE pacueTHbIe popmynbl. CTyneH-
TBI, HE TIOJTOTOBUBIIKECS K paboTe B COOTBETCTBUU C ITUMHU TPEOOBAHUSIMH, K BBIIIOJIHEHUIO pabo-
TBI HE JIOITYCKAIOTCS.

2. IIpoBeneHue 3IKCIEPUMEHTA. DTOT ATAIl OCYIIECTBISCTCS B COOTBETCTBHH C METOIUYE-
CKUMH yKa3aHHUsIMH, KOTOPBIE CO/IEPIKATCs B OMMCAHUU K KakIoi pabdote. JlabopaTopHbie nuzmepe-
HUS Ha CTEHJIC CTYJCHT MOKET HayaTh TOJILKO TOCIIEe cOOeCeI0BaHMsI C MPETOAaBaTeieM U Moyde-
HUSI COOTBETCTBYIOIIETO JoIycKa. JIioOble N3MEHEHUs B CXEeMe MPOBOJIATCS MPU OTKIFOUYEHUH CXe-
MBI OT UICTOYHHUKA HaNpsDKeHUs. Pe3ynbraThl H3MEpEeHHsI IPOBEPSIFOTCS MPEOIaBaTENIEM.

3. CocraBjieHHe OT4eTa 0 MpoJeaaHHoii padore. K oTueTry 0 BbINOJIHEHHOMH padoTe
NPEeIbSABISIOTCS CleayIoIue TPeOoBaHUsI:

3.1. OTuer KOJKEH COAepKaTh UCUEPIIBIBAIOIINE JaHHbIE, KaK O L€ padOThl, TaK U O pe-
3yJIbTaTax B CICIYIOIIEH MOCIIEA0BATEILHOCTH:

a) 3aanue

0) Cxema yCTaHOBKH U OITUCAHUE METOJIUKU U3MEPEHUIA

B) [lepBuuHBIE KCTIEPUMEHTAIBHBIE PE3YJIbTATHI 32 TOAMKUCHIO IPENOIaBaTENs

r) Pe3ynbpTaTsl 00pabOTKH 3KCIIEPUMEHTATbHBIX JaHHBIX, BKJIIOYas rpaduKu, TaOIHIIbL.

1) O61re BEIBOIBI O paboTe M 3aKII0OUEHHE, O KAYeCTBE MCCIIEJOBAHHBIX MaTEPHAJIOB.

3.2. Tekct oTueTa JOKEH OBITh HAIMCAaH aKKypaTHO M pa30OpPYMBO OT PYKH WIHA TIpe-
CTaBJieH B BUJE pacleyaTKH, MOCJe KOMIBIOTEPHOH BepCcTKU. B 000HMX cCiydasix TEKCT JOJKEH
NPEJCTaBIIATh COOOM JIOTMUYECKOE U3JIOKEHHE CyIIecTBa Borpoca. Hemomyctumo npusenenue Gop-
MyJ1, TabIuI 03 pa3bsCHEHUH BCeX 0003HAUeHUH U cokpamieHuil. OTueT A0KeH OBITh MOHITCH
JUTSL KaXKJIOTO YMTAKOMIETO 0€3 KaKUX-TH00 JOMOJHUTEIBHBIX BOIIPOCOB Y COCTABUTEIICH OTYETA.

3.3. Iloxy4eHHbIe 3aBUCUMOCTH JJOJKHBI COITPOBOXKAATHCS TEOPETHIECKUM 0OOCHOBAHHBIM
OOBSICHEHUEM MPHYWH BIUSAIONIMX HA UX XOJ, JUIS Yero B MPOIECCE COCTABJICHUSI OTYETa CTYICHT
00s13aH 10 TUTEPATYPHBIM UCTOYHUKAM O3HAKOMHTBHCS C MAaTEPHAJIOM, KOTOPBIH ObUT 0OBEKTOM €ro
UCCIICIOBaHMS B JIAOOpaTopuu. be3 Takoro 03HAKOMIICHUS C HCIBITYEMbIM METOJIOM CTYJICHT HE
OyZeT B COCTOSIHMM JIaTh MTPABUIIBHBIN aHATIH3 MPOLECCOB, MPOUCXOIAIINX B MaTepHaje IMpU IKCIe-
pPHMEHTE.

4. 3ammTa 1adopaTopHOil padoThl ¢ NMpejacTaBjieHueM otyera. [Ipu cnave oTuera cry-
JICHTBI JOJKHBI TT0Ka3aTh MOHUMAaHHUE CYIIHOCTH (PU3MUYECKUX SIBIICHUM B MCCIIEOBAaHHBIX MaTepu-
anax, OOBSICHUTH MOJYyYEHHBIE Pe3ybTaThl U CAENaTh BHIBOJLL. [Ipu paboTe B mabopaTopun HEOO-
XOJIMMO CTPOT'O BBIMOJHATH BCE MPABUIIa TEXHUKU 0€30MaCHOCTU M YKa3aHUs MIPEo1aBaTels.

6. IlpomexyToUHasn aTTECTANMA

Cnucok 0CHOBHbBIX 60NPOCOE K YCHIHOMY IK3IAMEHY

1. OcHoBHBIE MpoIIECCHI, TPOUCXOAIINE TPU OOMOApIUPOBKE BELIECTBa 3JIEKTPOHAMU U MOHA-
MU M BO3MOXXHOCTH MX MCIIOJIb30BaHUS B TEXHOJIOTMH MTPOU3BOJCTBA MOIYIPOBOAHUKOBBIX
puOOpOB.

2.Knaccugukanus MeTo10B 3J1€KTPOHHOM CIIEKTPOCKOITUH.

3.OCco0CHHOCTH aHATN3a TTIOBEPXHOCTH TBEPIOTO TEJa.

4. VICTOYHMKH U3TTy4YEHUSI.

5. XapaKkTepHUCTUKH SHEProaHalIu3aTopOB.

6. JleTekTopbl U3ITy4YEHUsI.

7.CrocoObl OYMCTKH MTOBEPXHOCTH MPOO B BaKyyMe.

8. MeTposoruueckue XapakTepUCTUKH METOIOB IEKTPOHHOM CHEKTPOCKOITUH.

9. Heympyroe paccesiHuE 3JIEKTPOHOB M TOBEPXHOCTHASI IYBCTBHTEIHHOCTD.

10. DnexkTpoHHBIE cHEKTpoMeTphl. PacnpeneneHue 3JIeKTPOHOB MO SHEPrMHU B METO/AAX dJIEK-
TPOHHOW CIIEKTPOCKOIIHH.

11. PentrenoBckas ¢porosnekTponHas cnekrpockonus (POIC). Uctounuku Gpotonos. Popma u
CABUTU (DOTOIIEKTPOHHBIX MTHKOB.

12. Ctpyxrypnsie 3¢ dextsr B POIC.



13.
14.
15.

16.
17.

18.
19.

20.
21.
22.
23.
24.
25.
26.
217.
28.
29.

30.
31.
32.
33.
34.
35.
36.
37.
38.

39.

40.
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ONEeKTpOHHAas 0Ke-CleKTpocKonus. OCHOBHbIE OXe-TIPOLIECCHI.

D0C Kkak METOJ] aHaJM3a COCTaBa MOBEPXHOCTH.

[ToporoBeie Meroasl. Cnexktpockonus notenuuana nosieiaeHust (CIII). Cnextpockomnus
noHuzanmoHHbIX moteps (CUII). CtpykTypHbie 3¢ (HEKThI B IOPOTOBBIX METOAX.

Meroza BTOpUYHO-MOHHON MacC-CIIEKTPOMETPHH.

OcHOBHbBIE XapaKTEPUCTUKHU pPACHbUICHUS U (OPMYJIbl, UCHOJIb3YEMbIE MPU aHAIU3E KpPHU-
ctayoB MmerogoM BUMC.

dusnueckue ocHoBrl MeTona BUMC.

KauectBennsiii 1 xonuuecTBeHHbIH aHanu3 metogoM BUMC. TlocnoiiHblii aHaiu3 moity-
MIPOBOJAHUKOBBIX CTPYKTYD.

MeTo/1 CIEKTPOCKOITUU 00paTHO-PACCESIHHBIX HOHOB HI3KOM HEPTHUHU.

Oco0eHHOCTH CIIEKTPOB pacHpeiesieHnss BTOPUYHBIX HOHOB 110 SHEPTHSIM.

®usnueckue ocHoBbl MeTo10B COPUHD.

N3ydenue coctaBa v CTpyKTypbl MOHOKpHCTauioB Mmerogom COPUHD.

MeTton pe3epdopIoBCKOro 00paTHOTO paccesHUs HOHOB.

YyscTBuTenbHOCTh MeToga POP 1 onpeneneHus 31€MEHTOB ¢ pa3InYHON MACCOM.
OcHoBHbIe KOHIIENUU MeToaa POP.

B3anmocBs3b 2HEPrUH PEryIUPYEMbIX YaCTUIl U TTTyOUHBI UX PACCESHUSI.

['mybunHHOE pa3penieHue, frocturaeMmoe B sxcepumentax POP.

[Tpumenenue metona POP nns ananuza coctaBa MUIICHH: aHAJIN3 TOHKOM MJIEHKH; aHAIH3
TOHKOIIJICHOYHBIX CIIOMCTBIX CTPYKTYD; aHaJIM3 MaCCUBHBIX MUIIICHEH.

MeTo1 HOHHOI 0kKe-CITEeKTPOCKOIIHH.

WNonuzanus BeyTpeHHUX 000JI0YEK aTOMOB MUIIICHHU.

DOMuUcCCHUs 05Ke-3JIEKTPOHOB ITPU HOHHOM BO30YKICHHH.

CeueHre HOHU3AIUN BHYTPEHHUX 000JIOYEK IMPU HOHHO-ATOMHBIX CTOJTKHOBCHHSIX.
CTpyKTypa CIIEeKTPOB 0XKe-3JIEKTPOHOB MPU HOHHOM BO30YKICHUU.

Oe-CHeKTPhl XUMUUECKUX COSIUHEHUH.

CpaBnutenbHas xapakrepuctuka metoga MOC.

Cnekrpockonusi GOTOHOB HOHHOTO BO30YK/ICHHUS.

MeTtoa MOHHO-(OTOHHOE CHEKTPOCKOIUU: MEXaHU3M BO3HUKHOBEHUSI CBEUCHHsI; BHICBEUU-
BaHME PACCESHHBIX M BBIOUTHIX YACTHII.

[Ipumenenue meroga UPC nns aHanm3a MOIYIPOBOJIHUKOBBIX CTPYKTYP: METOAMKA U3MeE-
peHUsT MHTEHCUBHOCTU M3TyUEHUS;, ONPeIeTIEHNe CKOPOCTH BTOPUYHBIX BO30YK/ICHHBIX Ya-
CTHII; CIIEKTPbI HOHHO-(DOTOHHOM SMHUCCHUH.

):. MeTo ClIeKTPOCKONUN PEHTTEHOBCKMX ()OTOHOB M HOHHOTO BO30YXKICHUSI.

Memoouueckue pekomenoayuu npu n0O20mMo6Ke K IK3AMEHy
[ToarotroBka CTYJEHTOB K K3aMEHY BKJIIOUAET MPOPabOTKY JEKIUN, B TCYCHUH CEMecTpa U

HEMOCPCACTBCHHYIO IMMOATOTOBKY B AHHM, MPCAMICCTBYIONIME 3K3aMCHY, BKJIIOYasA, KOHCYHO, IMOATO-
TOBKY K KOJUIOKBUYMaM, TCCTUPOBAHUIO, BBITTIOJITHCHHUIO J'Ia60paTOpHLIX pa60T " UX 3alIuTy.

I[J'If[ IMOATOTOBKM K OTBETAM Ha 3K3aMCHAIIMOHHBLIC BOIIPOCHI (OHI/I BBIJAOTCA B KOHIIE CC-

MeCTpa) CTYIEHT JAOJKEH UCIOIb30BATh HE TOJNBKO KYpC JIEKIHMI, HO U OCHOBHYIO M JOMOJHUTEb-
HYIO JIITEPATYPY ISl BRIpAOOTKH YMEHHS JaBaTh Pa3BEPHYTHIC OTBETHI HAa MIOCTABJICHHBIC BOITPOCHI.

B xoxe nmoarotoBku K 9K3aMCHY CTYACHTY HCOGXOI[I/IMO o6pa111aTL BHUMAHHUEC HE TOJIBKO Ha

YPOBCHB 3alIOMHWHAHHWA, HO U Ha CTCIICHb ITOHWUMAaHUA U3Yy4aC€MbIX BOIIPOCOB. A aT0 JOCTHUIacTCs HE
MMPOCTBIM 3ay4YWMBAHHUCM, @ YCBOCHHCM IIPOYHBIX CHUCTCMATHU3UPOBAHHBIX 3HAHUM aHAJTUTHYSCKUM
MBINIJICHUEM. CJ'I@JIOBaTeJ'H)HO, HEMIOCPECACTBCHHAA IMOAIOTOBKA K 3K3aMCHY JOJDKHA B pa3yMHBIX
npomnopuuAax Co4€Tarb U 3allOMUHAHUC, U IOHUMAHUC TPOTPAMMHOI0 MaTCpHraJia.

Kpumepuu oyenusanusn
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Ounenka
HEY/J10BJIETBOPHU- YOBJIETBOPUTEIbHO XOpOo1I0 OTJINYHO
TeJbHO 3 damna 4 daaaa 5 6an0B
0 6a10B

ITocemenne menee 50
% NIEKIUOHHBIX U
MPAKTHYECKUX 3aHs-
THH.

ITocemenne He MeHee

60% JEKIHOHHBIX U
MPaKTUYECKUX  3aHs-
TUH.

HOC@H.[@HI/IC HC MCHCC

70 % JIEKIIUOHHBIX U
MPAKTUYECKUX  3aHs-
THH.

ITocemenue He MeHee

85% JEKIHMOHHBIX U
MPAaKTUYECKUX  3aHs-
TUH.

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

CTyneHT MOBEPXHOCT-
HO 3HAaeT Marepuai
OCHOBHBIX pa3JelIOB U
TeM Y4eOHOW AuCIH-
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
00bEMe 3HAaeT MaTepu-
ajx, TPaMOTHO U TIO
CYLIECTBY  M3Jlaraet
€ro, He JIOIycCKas Cy-
IIECTBEHHBIX  HETOY-
HOCTEl B OTBETE Ha
BOIIPOC.

7. MeToau4eckue MaTepuaJbl, onpeae/siiouye Npoueaypbl OHeHMBaHUs 3HAHUH,
YMeHHii, HABBIKOB U OIBITA JeATeJbHOCTH
Tabnuna 6. Pe3ynpraTel 0CBOSHHSI Y4€OHOH TUCIMITIIMHEI, MTOJUIeKAINE TPOBEPKE.

Pe3yabTaThl 00yuyeHus

OcHOBHbBIE IOKA3aTeJIH OLEHKH pe3ylib-

Bua onenounoro ma-

(KOMIIeTeHIUH) TATOB 00y4YeHus Tepuaaa
CriocoOHOCTb K KpUTHYE- 3HATD: metons! kputndeckoro asanusa 1 | Komoksuym
CKOMY aHaJIM3y U OLIEHKE OLICHKHA COBPEMEHHBIX HAY4HBIX JOCTHXKE- | TectupoBaHue
COBPEMEHHBIX Hay4YHBIX J10- | HHM, a TAK)KE METOJIbl T€HEPUPOBAHMSI HO-

CTUIKEHUM, TCHEPUPOBAHUIO | BBIX MJIEH IIPU PELICHUH UCCIIEA0BATEIb-
HOBBIX MJICH IIPU PEIIEHUN | CKMX U IPAKTHUUYECKUX 3a/1a4, B TOM YUCIIE
UCCJIEIOBATEIbCKUX U MPaK- | MEXAUCUUIIIMHAPHBIX 001aCTAX;
TUYECKUX 3a1a4, B ToM uuc- | YMETDb: nposoauts ananus jmreparyp-
JIe B MEeXIMCIUIUIMHAPHBIX | HBIX JIaHHBIX B paMKaX IIOCTaBJIECHHOMN HC-
obmactsax (VK-1). CJIeIOBATENBCKOM (MIpaKkTU4YecKoid, 00pa3o-
BaTeJIbHOMN) 3a/]auH, BBISIBJIATH OCHOBHBIE
BOMPOCHI U IPOOJIEMBI, CYLIECTBYIOIIUE B
COBPEMEHHOU HayKe; IPHU PELICHUH UCCIIE-
JIOBATEJIbLCKUX U IIPAKTUYECKUX 3a7a4 re-
HEpPUPOBATh HOBBIE UJIEH, TIOIIAIOIINECS
ONEPALMOHATIU3ALMY UCXOAS U3 HATUYHBIX
PECYPCOB ¥ OTpAHUYEHUN;
BJAJIETDB: HaBblkaMM KPUTHYECKOTO
aHaJIM3a ¥ OLEHKU COBPEMEHHBIX HAay4HBIX
JNOCTUKEHUM U pe3yNbTaTOB AEATEIBHOCTU
[0 PEUICHUIO MCCIIEI0BATEIbCKUX U IMpaK-
TUYECKHUX 3aJa4, B TOM YHUCJIE B MEXKIUC-
LUTUTMHAPHBIX 00JIACTSIX.
Bnanenue kynbrypoii Hayd- | 3HATb: 6a30Bble npuHIUIIBI HHPOpPMA- KomnnokBuym
HOTO UCCJIEIOBAHUS, B TOM | IMOHHBIX TEXHOJOTHUH; TectupoBanue

YHCJIE C UCIIOJIb30BAaHUEM
HOBEHIINX HHPOPMAIOH-
HO-KOMMYHHKAIIHOHHBIX
texHojorueit. (OITK-2).

YMETb: ucnons3oBaTh HH(OPMAIIMOH-
HbIE€ TEXHOJIOTUI B TPAKTHYECKOMN Jes-
TEJIBbHOCTH MCCIIEI0OBATENS U IIPEIoJaBare-
JIA,

BJAJETDB: cmnocoOHOCTBIO camMoCTOS-
TEJIbHO MPUOOpETaTh ¢ MOMONIbIO HH(OP-
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MaIllMOHHBIX TEXHOJOTWH HOBBIC 3HAHUS U

yYMEHUS
['0oTOBHOCTBH IPUMEHUTH 3HATDb: ocHOBHBIC METOABI 00PAOOTKH Komnoksuym
UH(OPMALIMOHHBIE TEXHO- JAHHBIX, TTOJIYYEHHBIX SKCIIEPUMEHTaIbHO | TecTupoBaHue
JIOTUH B HAY4HO- WM METOJaMU YHCIIEHHOTO MOJEINPOBa-
HCCJIeIOBATEIbLCKOM Jes- HHUS,
tenproct (TTK-3) YMETb: Bb1I€TIATh U CUCTEMATU3UPOBATh

HEOOXO/IMMbIC HAy4YHbIC JIAHHBIC; KPUTHYC-
CKH OIIEHHBATh UX JOCTOBEPHOCTH;
BJIAJIETD: naBsikamu cOopa, 00paboTKH,
aHalM3a ¥ CUCTeMAaTH3aIlMH HAyYHBIX JaH-
HBIX; HABBIKAMH CTaTUCTUYECKOTO aHAIIN3a
IKCIEPUMEHTAIbHBIX JaHHBIX; HABBIKAMH
AQHAJTMTUYCCKUX M YUCIICHHBIX alllPOKCH-
Manui QyHKIUH.

8. YueOHO-MeTOIMUYECKOE 00ecnieyeHne TUCIUIITHHBI (MOIYJIsT)

8.1. OcHoBHas JIMTEpaTypa:
1. Oxman P., 3unsbepunr E., Bectman-bpunkmansm 3., Kpait A. Macc-ciekTpomeTpus: amnmapary-
pa, TonkoBanue u npuiioxkenus. Mocksa: Texnochepa, 2013. — 368 c. http://www.technosphera.
ru/files/book_pdf/0/book 306 769.pdf
2. . Komapos @.®., KymaxoB M.A. u np. “Hepaspymaromuii aHaan3 mOBEPXHOCTEH TBEPBIX TEI
MOHHBIMH yukamu™~, MuHck, 1987. — 1 3k3.
3. IlerpoB H.H. u np. “/InaraocTuka moBepxHOCTEH C MOMOIIBIO HOHHBIX ITYYKOB”, H3-BO JIeHUH-
rpajackoro yH-ta, 1977. — 1 sk3.

8.2 Jlono/IHMTeIbHAS JIUTepaTypa:
4. Yepenun B.T. “Uonnsiii 30u1”, HaykoBa nymka, 1990.
5Kypbanos M., Kytnues Y. PacnibuieHne KpucTamioB npu 6oMO6apaAMpOBKE MOHO- U OJIMATOMHBI-
MU HOHaMHU. DKkcniepuMenTanbhbie pe3ynbratel. LAP LAMBERT Academic Publishing. 2013, 128
c.
6. AGposiH M.A. u p. “DPusmueckre OCHOBBI JICKTPOHHOW W MOHHOM TexHUKN ’, M.: Bricmias mko-
na, 1984.
7. ITon C.C., benuk C.®., Ipoouu B.T"., ®epneuep B.X. “Uonno-dhoToHHAS S5MHUCCHS METAIIOB”,
TamkenT, uz-o “©®AH”, 1989, ¢.164-176.
8. Hopoxxkun A.A. u np. “NonHas oxe-criektpockonus”, Jlenunrpan, 1983.
9. KapmokoB A.M., MonokanoB O.A., Co3aeB B.A., Jlenerkaesa JI.M. Bropuuno-nonHas macc-
CHEKTPOMETPHSI B UCCIIEIOBAHUAX MAaTEPHAJIOB 3JIEKTPOHHOMN TexHUKU. Binanukaskas. 2012, 85 c.
10. BonkoB C.C. u ap. “Cnexkrpockonusi 0OpaTHO-pacCcesHHbIX MOHOB HU3KUX dHepruii”. O630psI
10 3JIEKTPOHHOU TeXHUKe, cepus 7, Bbi. 15 (820), 1981.
11. DnexTpoHHas M MOHHAS CIIEKTPOCKOMHMS TBEpAbIX Ten. M.: Mup, 1981.
12. ®peiinman JI., Motiep /1. “OcHOBBI aHaIHM3a TIOBEPXHOCTEH M TOHKUX TICHOK”, M.: Mup, 1981.
13. Tonkue nnenku. Bzanmuas nuddysus u peakuuu (mox pen. x. Iloyra, K. Ty, Ixx.Meiiepa).
M.: Mup, 1982.
14. 3apy6esxHas a1ekTpoHHas TexHuka, Ne9, 10, 1986.
15. “Pacnputenne TBEpABIX TEI HOHHON OoMOapaupoBkoii”, mof pea. P.bepumia, M.: Mup, 1986. —
1 7k3.

8.3 Ilepuoguyeckue U3IaHMS.
HayuHnsle xKypHaibl:
1. Yenexu ¢puznyeckux Hayk.



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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2. ®u3uKa TBEpAOIO Tena.
3. UzBectus AH P®, Cepus dpuszndeckast.
4. Heoprannueckue MaTepHalbl.

u JIp.
8.4. UuTepHeT-pecypchl
Dnexrponnas oubmmoreka KBI'Y ... http://lib.kbsu.ru
€IMHOE OKHO JIOCTYIa K 00pa30BaTeIbHBIM PECYPCaM............ http://window.edu.ru
NHDOpMaITHOHHO-CIIPABOYHBIN TIOPTAM. ... evveeeerreerrreenereenreeesseeesseeessseeenns library.ru
[TyGnyHast SIEKTPOHHAS OUOTHOTCKA. ....eevvevvevrenreerreeennes Public- library.narod.ru
Poccuiickuii 0011e00pa30BaTEIbHBIN MOPTAIL.......ccveeveerrereereens www.school.edu.ru
DenepanbHblil mopTan «PocCURCKOe 00PAZOBAHUEH......ccuvereveneeeneennenne www.edu.ru
DHIUKIONCANH, CJIOBAPH, CIIPABOYHMKH. ........cceveveerenneen. www.enciklopedia.by.ru
Poccuiickas rocynapcrBennas 6ubmuoreka (PI'B)................ E-mail: post@rsl.ru

bubnuoreka Poccuiickoii akagemun Hayk (BAH).....E-mail: ban@info.rasl.spb.ru.
http://www.ban.ru

Memoouueckue ykazanus K 1a00pamopHoiM 3aHAMUAM
1. YuebHoe nocobue k 1abopatopHbIM paboTaM o TeMe «MeTo bl TMarHOCTUKY MaTepuasioB U
W3JIeNTUHI IIEKTPOHHON TEXHUKHU C TTIOMOIIBIO MOHHBIX my4ykoB» Hanmpunk, KBI'Y, 2015 r.
CocraBuiu: KapmokoB A.M., Kapmokosa P.1O., JlpimekoBa A.X.
9. [IporpamMmmHOE 0OecIIeYeHIE COBPEMEHHBIX HH(DOPMAITMOHHO-KOMMYHHKAITMOHHBIX TEXHOJIOTHIA
1. CTyneHThl UMEIOT JOCTYII K €IMHOMY 00pa3oBaTelIbHOMY IOPTAIly, IIe MOTYT B OTKPBITOM JI10-
CTYIIE TIOJIb30BAThCS PECypcaMu yUeOHO-METOINICCKON JTUTEPATYPHI, SIBJISIONIUMHECS pa3padboTKa-
mu Benymnx BY30B Poccun.
2. 115t peMTUHTOBOT'O KOHTPOJIS UCTIOIB3YETCSl CUCTEMA KOMITBIOTEPHOTO TECTUPOBAaHUS Ha 0aze
nporpamMuoro obecreucauss Moodle.
3. I1pu BBIIOJTHEHUH JTAOOPATOPHOTO MIPAKTHKYMA CTYICHTBI B 00S13aTSIILHOM TOPSIIKE TPOBOJIST
00paboTKy 9KCIIEPUMEHTAIBHBIX JaHHBIX C IPUMEHEHHEM MporpaMMHbIX cpea Microsoft Exell,
MathCad.
4. B pamkax oOecrieueHus: MPUMEHEHUS KOMIBIOTEPHBIX TEXHOJOTHI B 00pa30BaTeIbHOM MPOIIECCe
UMEIOTCS CTIEIUATN3UPOBAaHHBIE KOMITBIOTEPHBIX KJIacca C COBPEMEHHBIM MPOTPaMMHBIM 0OecTie-
YEeHUEM U UMEIOIIUM BbIx0] B IHTepHeT

9. [IporpammHoe obecnieyeHue COBpeMEHHbIX HH()POPMAIIMOHHO-KOMMYHUKAIIMOHHBIX
TeXHOJIOT Uil

1. CTyaeHTbl UMEIOT OCTYH K eIMHOMY 00pa3oBaTeIbHOMY MOpTaly, IIe MOTYT B OTKPbI-
TOM JIOCTYTIE TTOJIb30BAThCS PECYpPCaMu yueOHO-METOINYECKOH JIUTEPATYPHI, SBISTFOIIUMUCS pa3pa-
6otkamu Benyumx BY30B Poccun.

2. 151 peATHHTOBOTO KOHTPOJIS CIIONIB3YETCS CUCTEMa KOMITBIOTEPHOTO TECTUPOBAHUS Ha
6a3e mporpammuoro obecreuerus Moodle.

3. IIpu BRIMOTHEHNH 1a0OPATOPHOTO MPAKTUKYyMa CTYJCHTHI B 0053aTEIILHOM TTOPSIKE MPO-
BOIST 00pabOTKY SKCIEPUMEHTAIBHBIX JaHHBIX C MPUMEHEHHEM MpPOTrpaMMHBIX cpea Microsoft
Exell, MathCad.

4. B pamkax obOecrieueHUs] MPUMEHEHHsS] KOMITBIOTEPHBIX TEXHOJIOTHI B 00pa30BaTEIbHOM
nporiecce UMEIOTCS CIeHAT3UPOBAHHBIE KOMITBIOTEPHBIX KJIAcCa ¢ COBPEMEHHBIM IPOTPAMMHBIM
obecrieueHreM U UMEIOIIUM BbIX0J B IHTepHeT.

10. MaTepuajibHO-TEXHHYECKOE O0ecredeHue JUCHUTLTUHBI
MartepuanbHO-TeXHUUYECKYI0 0a3zy Al MPOBEACHHS 3aHATHI MO IUCHUIUIMHE CO-
CTaBIISIIOT:


mailto:post@rsl.ru
mailto:ban@info.rasl.spb.ru.
http://www.ban.ru/
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e CHEUUAIM3UPOBAHHAS AyJAUTOPHS, UCIOJIb3yeMas MPHU MPOBEACHUU 3aHSITUM JEKIIMOHHOIO
tuna Ne238, ocHalieHHas MYJIbTUMEAUNHBIM MNPOECKTOPOM M KOMILJIEKTOM almaparypsbl,
MO3BOJISIONIEH IEMOHCTPUPOBATH TEKCTOBBIE M Ipa)MuecKue MaTepHUalbl;

e paboyee MECTO MPENoJaBaTeNIs;

e pabouyue MecTa CTYJCHTOB.

MyneTuMeaniiHasT MPE3eHTausl, COMPOBOXKAAIONIAs JEKIUIO, TTO3BOJISET Mpenoja-
BaTENI0 aKIIEHTUPOBAaTh BHUMAHUE CTYIEHUYECKOM ayIMTOPUHU HA KIHOYEBBIX BONPOCAX JIEK-
107078

JucuuminHa obecrieueHa:

e TECTOBBIM MaTepuajaMd B  JJIEKTPOHHOH oOydaromied cucreme «Moodle» (OTKpwITHIN
YHHUBEPCUTET);

e  KHIWKHBIM (hOHIOM OUOIHOTEKH;

e  DJIEKTPOHHBIMM BEPCUSMU JIEKIIUN U yYEOHUKOB.

JlaGopaTopHble 3aHATUS MPOBOAATCS B aboparopuu Nel53 «Dusnka KOHIACHCHPO-
BAaHHOT'O COCTOSIHUS», OCHAIIICHHOW HEOOXOAMMBIM 000pYIOBaHUEM U CTCHIAMH JUIS U3y4e-
HUS CTPYKTYPHI U CBOMCTB TBEPABIX TEII.

CryneHTsl UMEIOT J0CTYI Yyepe3 MHTepHeT 1ocTyn K 31eKTpOHHON oOyvaromeil cu-
cteme «Moodle» (OTKpBITBI YHUBEPCUTET), KOTOPAsk MO3BOJSET pa3MellaTh AIEKTPOHHbBIC
yueOHbI€ Kypchl B CBOOOJIHOM JIOCTYIIE JJISl CTYJEHTOB YHUBEPCUTETA.

[Ipu mpoBeneHNN 3aHATHI JIGKIIMOHHOTO TUIA, CEMUHAPCKUX 3aHSATHI HUCIOIB3YIOT-
csl:

JUIEH3UOHHOE MPOTrpaMMHOE 00ecIieueHue:

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

AntuBupycHoe nporpammHoe obecneuenue Kaspersky Endpoint Security CrannmapTHbrit
Russian Edition;

AltLinux (AnsT O6pazoBanue 8);

CBOOOIHO pacIpoCTpaHsIeMble IPOTPaAMMBI:

Academic MarthCAD License - maremaTHuecKoe MpPOrpaMMHOE OOecIeueHHe, KOTOpOe
MO3BOJISIET BBIMOIHATH, aHATM3UPOBATH BAXKHEHUIIINE HH)KEHEPHBIE pACYeThl 1 0OMEHUBATHCS UMH,
WinZip nns Windows - mporpamm Juist ckaTHsl U pacliakoBKHU (haiijios;
Jnst CTyJeHTOB C OrpaHUYEHHBIMH BO3MOKHOCTSIMU 3/I0POBbSI CO3JaHbl CIELHATIbHbIC
YCIIOBUS AJIsl IOJy4yeHUs! 00pa30BaHMUsL.
B mensix AOCTYHMHOCTHM MOJy4YeHHs BBICIIETO 00pa3oBaHMs MO 0O0pa30BaTENbHBIM IPO-
rpaMmaM UHBaJIUAAMHU U JUIAMH C OTPAaHUYEHHBIMU BO3MOXHOCTSIMHU 37I0POBbSI YHHUBEPCH-
TETOM 00ecIeunBaeTCs:
aTbTEPHATHUBHOM BepcHel oduimanbHoro caiita B cetu «MHTepHEeT» J71s1 Cl1ab0BUISIIINX
HPUCYTCTBUE aCCUCTEHTA, OKAa3bIBAIOILIET0 00yUaroieMycst HeOOXOAUMYIO TIOMOIIIb;
JUISL MHBAJIUJIOB U JIMI] C OTPAaHUYEHHBIMU BO3MOXHOCTSIMU 370POBbs 110 CIYXYy — AyOnupo-
BaHUE BCIYX CIPAaBOYHON MHGOPMAIIMU O PACIIMCAHUU YUEOHBIX 3aHATUH; oOecrieueHue Hajaexa-
IIMMH 3BYKOBBIMH CPEJICTBAMH BOCIIPOU3BEACHUS NH(OPMALINN;
JUIS MHBAJIUJIOB U JIUI] C OTPAHUYEHHBIMH BO3MOXKHOCTSIMU 37J0POBbS, UMEIOUIUX Hapylie-
HUSl OMOPHO-JBUTATEIBHOIO ammapaTa, CO3/laHbl MaTepUaIbHO-TEXHUYECKHE YCIOBHs oOecredu-
BAIOIIME BO3MOKHOCTh OECIPENATCTBEHHOTO JOCTYNa 00yJaomuxcs B yueOHbIe TOMEIIEeHUs, 00b-
eKTY MTUTaHUsl, TYAJIETHBIC U JPYTUe TTOMEIICHHs] YHUBEPCUTETA, a TAK)KE MPEeObIBAaHUS B YKa3aHHBIX
MOMEIIEHUIX (HATUMYUE PACIIUPEHHBIX IBEPHBIX MPOEMOB, TOPYYHEN U APYTUX MPUCTOCOOTEHUIN).
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JIuct
B pabo4yI0 IporpaMMy 1o Jucuumiinie «CoBpeMeHHbIe MeTObl HCCJIeJOBAHUS CTPOCHUS U
CBOICTBA KOH/ICHCHPOBAaHHBIX (a3» 110 HanpasiieHnto noaroroku 11.06.01 Dnexkrponuka, paano-
TEXHUKA U CUCTEMBI CBSI3U (YPOBEHb IIOJTOTOBKU KaJpOB BhICIIECH KBaJIM(UKALIUH).
Hanpasnennocts nporpammsl 05.27.01 — TBepaorenbHas 37€KTPOHUKA, Pal03JIEKTPOHHBIE KOM-
HOHEHTBI, MUKPO- 1 HAHOJIEKTPOHUKA, TPHOOPHI HAa KBAaHTOBBIX 3 (ekTax

Ha y4eOHBIN T
Ne n/m daemenT (myHKT) PII{ Ilepeyenb BHOCUMBIX | [IpuMeyanue
U3MEeHEHNH

Obcyacoena u pekomenoo8ana Ha 3ace0anuu Kageopol
AIEKTPOHUKHU U IUPPOBBIX HHGHOPMAIIMOHHBIX TEXHOIOTHH,
POTOKOJ Ne OT « » 20 1.

3aBenywomuii kadeapoii [ P.III. Temen /

MIOATINCH pacumdpoBKa MOAIUCH mara




