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TIporpama yue6noii mucmummaasl K TEXHIKA GH3HYECKOTIO SKCIIEPUMEHTA
T ABTOMATHU3AIMSI IIBMEPEHHI, KYPCOB .\l PAGOTA» cocraBrera va ocHose [OC
BIIO no mampasiennio noarotoskd 03.03.02 @usnka. vraepikiEHHOro npukasoM MunncTepeTsa
obpazopanns u Hayku JIHP «04» anpenst 2016 r. Ne28- 11 «[Tosiosxemst 06 opraHusaitii y4eOHOro
mpormecca B 00pa3’oBaTelbHbIX OPraHM3ALMAX BEICIICTO NPO(ECCHOHANBHOTO 00pa3oBaHHS
Jorenkoii Hapoxsoit PecriyOmukm», yTBepAEHHOIO npikazoM MunncTepcTtBa 00pa3oBaHHA H
naykd JIHP «30» oxktabps 2015 r. Ne750.

PazpaboTuiik:

K.d.-M.H., ipodeccop Kadenpbl TeOpeTHIECKOH
GbH3HKH H HAHOTEXHOIOTHIi

I.db.-M.H.. npodiéccop Kadepsl TEOPETHYCSCKOH
(OH3HKH W HAHOTEXHOJIOTHI

K.(.-M. H.. 1011eHT Kadeaps! oOmel QH3HKH

Meanunem H.II.

Munocnapeknit AT

H AUAAKTHI (H3HKH Mamoxk H.I'.
o s é e
IIporpayya yaeOHOi UICHHIUTHHB YTBEpIKIeHa 11 3ace/ianiii Kaeapsl TeOpeTIIIeCKOH
(bU3UKH H HaHOTEXHOTOIHi
IMTpoTokon o § ot «8» nexadpsa 2016 r.
3as. kadepoii TeopeTHuecKoil PH3UKH U HAHOTEXHOTOT 11 Bapioxun B.H
[Iporpasya yaeOHOil IMCIHIUTHABL YTBEPIAIC it 112 3ace/1aiiii Kadeapst odmeii (113HKH B

JHIAKTHKI! () 113HKH.
Ipotokon o 5 ot «17» HosOpa 2016 T.

/@ beuesmu b.1.

IIporpasnia ydeGHOIT AHCIAIUIHEEL 000peHa ) 11 0i10-METO/IHYECKOH KOMHCCHCI! (J13HKO-
TeXHHYECKO! v (paKyJIbTeTa

3aB. kadenpoii oduteil GHINKI I AHIAKTHKA QH3HKH.

ITpotokon [\ 4 oT «14» mexadpa 2016 1.

[Ipencenatie: it yueOHO-METONHYCCKON

KOMHCCHI ()11311KO-TEXHHUECKOro (aKkyIbTeTa Korenko B.H.



1 ObsaacTh NpUMeHEeHUs1 1 MeCTO IMCUMILUIMHBI B Y4eOHOM Mpoiiecce:

VYyeOnas auctumimHa «TexHWKa (QU3NYECKOrO JKCIEPUMEHTAa M aBTOMATH3allds HW3MEPCHUH,
KypcoBasi paboTay SIBJISIOTCS YacThbIO OCHOBHOUM 00pa3oBaTENbHOW MPOTPaAaMMBI B COOTBETCTBUH C
I'OC mno wnanpaenennto moarotoBku 03.03.02 «Dwusuka». YueOHas gucnuriimHa «TexHUKA
(U3UYECKOTO IKCIIEPUMEHTA M aBTOMATH3AIIMS U3MEPEHUH, KypcoBasi paboTa» OTHOCUTCS K ITUKITY
BapUAaTUBHOW dYacTu mpodeccuoHanbHOro Oyioka. OHa COCTOMT M3 OJJHOTO COJEP)KATEILHOTO
Monynst 1 5 TeM. OCHOBBIBaeTCs Ha 0as3e JUCHUIUIMH: « AHATUTHYECKasl TEOMETPHUS U JIMHEHHas
anredpa. Teopus rpynm», «MartemaTruueckuii ananuz», «OO0IIas ¥ SKCIIepUMeHTaIbHas GU3NKaY.

2. HopmaTuBHbBIE CCBUIKH (1pU HEOOX0OUMOCMUL)
3.  CTpyKTypa AUCHUNIMHBI

ouHasi (hopma *3a0unas ¢hopma
o0ydeHus Ha O6aze 00yueHus Ha basze
XapakTepucTuka yuyeOHOW JUCHUTUINHBI CIIO BIIO
coo | MO | coo | (yexop. | (yexop
(yckop.) ) ' ) '
O06pa3oBaTebHBIA YPOBEHD: AKafgeMu4ecKnuil OakaiaBp
HanpaBnenue noarotToBku (03.03.02) «Du3uxa»
[Tpodwib
KonngecTBO conepkaTenbHbIX MOLYyJIEH
1(5)
(Tem)

JucruminHa 6a30BOH / BApHATUBHON YacTH

OBPA30BATENBHON IPOrPAMMSL | IIpodeccuonanbublii 010K, BapuatusHas yacTb

MOJTYJIBHBIN KOHTPOJIb, SK3aMEH M KypCoBast
DOpMBI KOHTPOJISI Ay poie, yp

pabota
ouHasi (hopma *3a0unas ghopma
o0ydeHus Ha 6aze 00yueHus Ha base
IMokazarenn *CITO CIIO BIIO
COO COO | (yckop. | (yckop.
(ycxop.) ) )
KonnuecTBo 3aueTHBIX eIUHUIL (KPEIUTOB)
KosmmuecTBo yacoB 216
['ox moaroToBKH
Cemectp 5
KonunyecTBo yacos
- JIEKIIMOHHBIX 48
- MPAKTUIECKHUX, CEMHHAPCKUX
- 1a0OPATOPHBIX 46
- CAaMOCTOSITEILHON pabOTHI 122

B T.4. MHANBUAYAJIbHOC 3a1aHNC

He,Z[CJ'II)HOG KOJIMYECTBO 4YaCOB, T.Y.

ayIUTOPHBIX 6

COO — cpennee obmiee oOpazoBaHue
CIIO — cpennee mpodeccnoHaTbHOE 00pa3oBaHUe
BIIO — Briciiee npodeccuoHaibHOe 00pa3oBaHue
1- B cootBercTBUU ¢ OOII (0OCHOBHO# 00pazoBaTeILHOM MPOrpPaMMON)



4. Onucanue TUCUMIIUHBI

ean n 3agaum

Ilenvto u 3adaueit Oucyuniunbsl SBISCTCS OBJAJCHHE OCHOBAMU METOJIUKH (PU3HUECKOTO

HKCIIEPUMEHTA, BHIPA0OTKA y CTYIACHTOB HABBIKOB CAaMOCTOSITENFHOM Yy4eOHOU NesATENbHOCTH B

OCYIIECTBICHUH (HPU3NIECKOTO IKCTIEPHMEHTA

TpebGoBanus K pe3yJbTaTaM OCBOeHMSl TMCHUILIUHBI: [Iporiecc n3ydyeHHs] AUCHUTUIIHMHBI
HaTpaBJieH Ha (OPMUPOBAHUE DIIEMEHTOB CIISAYIOMUX KoMIieTeHIui B cootBeTcTBrH ¢ [[OC BIIO
0 JTAHHOMY HaIpaBJICHUIO TOATOTOBKHU (TTPOdHITIO):

o0meKyJbTypHble kKomnereHuun (OK):

— CIOCOOHOCTh aHAJTU3UPOBATH OCHOBHBIC ATAIbl U 3aKOHOMEPHOCTH HCTOPUYECKOTO Pa3BUTHUS
obmiecTBa U1t popmupoBanus rpaxaaHckor nozunuu (OK-2);

— CIOCOOHOCTh HCIHOJNB30BaTh OCHOBBI DKOHOMHYECKMX 3HAaHUN B pasmUYHBIX cdepax
x)usHenestenbHocty (OK-3);

— CIOCOOHOCTh  HCIONB30BaTh OCHOBBI  MPAaBOBBIX 3HAHUW B pasNUYHbIX  cdepax
)usHenestenbHocty (OK-4);

oomenpogeccuonanabubie komnerenun (OI1K):

—  CIIOCOOHOCTH UCTIOJIb30BATh B npodeccuoHaTbHOM JIeSITeTbHOCTH 0azoBbIC
€CTeCTBEHHOHAYYHbIC 3HAHUS, BKIIIOUas 3HAHUS O MpeaMeTe U 00BeKTaX M3Y4YeHHs, MEeTOAax
UCCIICIOBAaHMS, COBPEMEHHBIX KOHLEHIHSX, IOCTIDKEHHSX W OTPAaHMYCHHMSX eCTECTBEHHBIX
HayK (Tmpexzae Bcero GU3uKH, XUMHH, OMOJIOTHH, SKOJIOTHH, HayK o 3emie u yenoseke) (OITK-
1);

— CIOCOOHOCTh HCMONB30BaTh B  Mpo(ecCHOHANBbHOM  MeATENbHOCTH 0a30Bble  3HAHUS
($yHIAMEHTANBHBIX Ppa3/eNIoOB MAaTEMAaTHKH, CO3/1aBaTh MAaTEMAaTWYECKHE MOJIEIH THUIOBBIX
npoecCHOHaNbHBIX 33/1a4 U UHTEPIPETUPOBATh MONyUYEHHBIE PE3yJbTaThl C yUYETOM TPaHUI]
npumeHuMocT moaeneit (OI1K-2);

— CIOCOOHOCTH HCIIONIb30BaTh 0a30Bble TeOpeTHYeCKHWe 3HaHMUS (yHIaMEHTAIbHBIX pa3/elioB
o0mielt 1 TeopeTnyeckoi (GU3MKH s pereHus npodeccruoHanbHbix 3anau (OI1K-3);

— CIOCOOHOCTh TOHHMMATh CYIIHOCTh W 3HaueHHE HH(GOpPMAlUKd B PAa3BUTHH COBPEMEHHOIO
o0IIecTBa, OCO3HaBaTh OMACHOCTh M Yrpo3y, BO3ZHHKAIOIIME B ITOM IpolEecce, COOM0IaTh
OCHOBHBIC TpeOoBaHUs nHpopMarmonHon 6e3onacHoctu (OITK-4);

npogeccuonaibubie komnerenuun (11K):

HAY4YHO-HCCJIeI0BATeIbCKASl H MPOEKTHASA 1€ TeJIbHOCTb:

— CIIOCOOHOCTH HCIIOJIb30BaTh CHENHMATM3UPOBAHHBIC 3HAHUS B 00NACTH (DU3UKU U OCBOCHUS
npodmibHBIX Guzudeckux aucuuruinH (ITK-1);

—  CIIOCOOHOCTH MPOBOJIUTH HAYUYHBIE MCCIIEOBAHUS B M30paHHON O0JIACTH AIKCIEPUMEHTAIBHBIX
U (WIM) TeopeTHuecKux (U3MUECKUX HCCIETOBAHHMM C TMOMOIIBIO COBpEMEHHOW MPUOOPHOM
0a3bl (B TOM YHCIIE CIOXKHOTO (pU3HYecKoro 000pyAoBaHMs) U HH)OPMAITMOHHBIX TEXHOJIOTHIA
C YYETOM OTE€UYECTBEHHOTO U 3apyOexxkHoro ombiTa (I1K-2);

HAY4YHO-MHHOBALIMOHHAS /1eSITEJIbHOCTD:

— CIOCOOHOCTh MPHUMEHATh Ha MPAaKTHKE Mpo(decCHOHaTbHbIe 3HAHUS M YMEHUS, MOTY4YCHHbBIE
py 0CBOCHHUHU NPOoPHIbHBIX prznyeckux aucuumuiud ([1K-4);

— CIIOCOOHOCTBH TOJI30BAThCS COBPEMEHHBIMH METOAaMHM OOpaOOTKH, aHalW3a M CHHTE3a
¢u3nueckoit napopmanmu B u30paHHO# obmactu ¢puzndeckux uccienopanuii (I1K-5);

OPraHM3alMOHHO-YIIPABJIEHYeCKAs eI TeJIbHOCTD:

— CIIOCOOHOCTh y4YacTBOBaTh B TIOATOTOBKE M COCTABICHMHM HAYYHOW JOKYMEHTAIMU TI0

ycranoBieHHon popme (I1K-7).

B pesysbTate n3yyeHus y4eOHON AUCHMIIMHBI CTYICHT J0JIZKEH:
3Hamy:
- OCHOBHBIE (PM3UUECKHUE SIBICHUS U HKCIIEPUMEHTBI, IPUHIIMIIBI, 3aKOHBI U TEOPHH;
- METOIbl (PU3UUECKUX UCCIIEOBAHUN U U3MEPEHUIA,
- HICTOYHUKHU MOTPEHIHOCTEN U UX KJIACCU(PUKALIUIO;



- OCHOBHBIE (PM3UUECKUE MOJIEIIH;

- CBSI3b (DMBUKH C JPYTMMU HAyKaMH, B YACTHOCTH C BBIYMCIUTEILHON MaTeMaTHKOM;

- OCHOBHBIC YHCJICHHBIC METOBI PEeIICHUS GU3NICCKUX 3a/1a4 B 00paOOTKH Pe3yIbTaTOB
U3MEPEHU.

Ymemo:

- ONUCHIBATh (PU3MUECKUE SBICHUS U MPOLIECCHI, UCMONB3Ys (PU3MUECKYI0 HAYUHYIO
TEPMHUHOJIOTHIO;

- (hopmynrpoBaTh OCHOBHBIE (PU3MUYECKUE 3aKOHBI;

- IPUMEHSITH JIJISl ONTMCAHUS (PU3NICCKUX SBIICHUI M3BECTHBIC (DU3MUSCKUE MOJICIIH,

- IPEICTABIATH PA3IUNYHBIMU crioco0aMu (pU3HUYECKYI0 HHPOPMAITHUIO;

- BIIQJICTh METOJIOM Pa3MEpPHOCTEH IS BBISBICHUS (DYHKIIMOHAIBLHOM 3aBUCUMOCTH (PU3HUECKUX
BEJIMYKH.

Bnaoemp:

MeTonamu U3MEpeHns: OCHOBHBIX (DU3MUECKUX BEJIMYUH; OMPeIeJIeHHs MOTPEIIHOCTEeN H3MEepeHNUH;
MPUMEHEHUS YUCICHHBIX 3HAYCHUN (DYHIaMEHTAIBHBIX (PU3UICCKIX KOHCTAHT IS OI[CHKU
PE3yNbTAaTOB MPOCTEUIINX (PU3MUECKUX IKCIIEPUMEHTOB; UNCICHHBIX PACUeTOB (PU3NIECKUX
BEJIMYMH TIPH PEIICHUU GU3NICCKUX 3a/1a49 U 00paOb0TKe IKCIIEPUMEHTATBHBIX PE3yIhTAaTOB.

5. Cojaep:xkanue TUCHMILIMHBI U (OpMBbI OPraHU3al UM Y4eOHOro mpoiecca

MopsiakoBbIi Kparkoe conepxxanue TeMbl
HOMep U TeMa

Cooeporcamenvuwtit modynp 1.

Tema 1. W3mepenne Gpu3MuecKuX BEIWYMH M €AWHUIBI MX U3MEPEHHUS.
DusnyecKre U3MEPEHUS B MOIEIBHBIX M aHAJIOTOBBIX JKCIIEPUMEHTAX.
W3mepurenbHble yeTpoicTBa. [IIyMbl B MU3BMEPUTEIBHBIX YCTPOUCTBAX

Tema 2. BbICOKOTOUHBIE CUCTEMBI ISl U3MEPEHUSI BPEMEHHU.
N3mepenus TMHEHHBIX U YTJIOBBIX pa3MepOB
H3mepenne macchbl

Tema 3. H3MepeHue 31eKTpHUECKUX MapaMeTpoB
[lpumeHeHne sBeHHS (GeppoMarHeTH3Ma B KayecTBE METOJIOB M CPEICTB
U3MEpPEHUs

Tema 4. CpenctBa 1 METOIbI JO3UMETPUU

Tema 5. Mertoapl U cpencTBa u3MepeHuii, ocHoBaHHbIC Ha A dexTe Méccbayapa

Kypc aucuumimiHel mpeycMaTpuBaeT clieaytonmye (popMbl OPraHu3aluu Y4eOHOro nmpomuecca:
1. nexmuu;
2. IpaKTUYECKUE 3aHATHS;
3. camocrosiTenbHas paboTa CTyACHTA.
4. kypcoBas pabora.

Ilo ucTOYHMKY mepenaud U BOCHPUATHS y4eOHON MH(OpMAIMM HCHOIb3YIOTCS CIOBECHBIE
(;exuus, 6ecena), HarisAHble (MUTIOCTpAIMs, IEMOHCTpAlus), MpakTHueckue (yrpakHEHUs)
MmeToabl. 1o Xapakrepy mo3HaBaTEIbHON AESTEIBLHOCTH CTYJICHTOB HCIIOJIB3YIOTCS 00bICHUTEIHHO-
WITIOCTPATHBHBIC M PENPOTYKTHBHBIE METO/IbI, MPOOIEMHOE TTPETOIaBaHIe, YACTUIHO-TIOMCKOBBIH
U HCCIIEZOBAaTENbCKUI MeTObl. B 3aBUCHMMOCTH OT OCHOBHOW IUIAKTUYECKON WeNu M 3a1ad
UCTIONB3YIOTCS. METOJBI YCTHOTO W3JIOKEHHS 3HAHWH, 3aKpeluieHne Y4eOHOro Marepuana,
CaMOCTOSITENIbHON pabOThI CTYIEHTOB MO OCMBICICHHIO U YCBOGHHIO HOBOTO MaTepuaia, paboThl MO
PUMEHEHUIO 3HAHWN Ha MPAKTUKE W BHIPAOOTKE YMEHHI M HAaBBIKOB, IPOBEPKHU W OIICHKU 3HAHWH,
YMEHUH 1 HaBBIKOB.

Hcnonp3yroTest CleAyIonfe METObl KOHTPOJS: YCTHBIH KOHTPOJB (IKCIPECC-OMpOC Ha

JEKIMAX); MPOBEpKa CaMOCTOSTEIbHBIX pabOT; 3alMTa KypcOBOW pabOThl; MTOTOBBIM TeCT
(’K3amMeHaITMOHHBIC OUIICTHI.



TemMaTH4eCKU MiIaH no Moyt |

Conep:kareJbHbI MOTYJb 1
KoanuyecTBO uacoB
3aouHas popma
Ha 0a3e cpeaHero Ha 0a3e BBICHIETO
Ounas ¢popma Ha 0a3e 001Iero pex
npogdeccuoHaIbLHOI0 npogdeccuoHaIBLHOIO
cpefiHero o0pa3oBaHusA
o0pa3oBaHusi 00pa3oBaHus
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Tema 1. 43
Hsmepenue
(GU3UYECKUX BEIMYNH
U COVHUIBI HX
W3MEpPEHUS.
duznueckue
M3MEpPEHUs B
p 9 9 | 25
MOJICNIBHEIX U
AQHAJIOTOBBIX
HKCIIEPUMEHTAX.
N3mepurenbHbIe
ycrpoictsa. llymel B
U3MEPUTEITBHBIX
YCTPOWCTBAX
Tema 2. 43 9 9 25
BricokoTouHbIe




CUCTEMBI JJIst
HU3MCPCHUS BPCMCHHU.
N3Mepenus TMHEHHbBIX
U YITIOBBIX pa3MepOB
N3Mepenne macchl

Tema 3. 43

N3mepenue

AIEKTPUUECKUX

napaMeTpoB

[IpumeHneHnne sABIEHMS 10 ? 24
deppomarneTuzma B

KauecTBE METOAOB U

CPEJICTB U3MEPEHHUS

Tema 4. 43

CpenctBa ©W  METOMBI 10 9 24
JIO3UMETPUH

Tema 5 44

Metonpl U cpencrsa

U3MEPEHHUH, 10 10 | 24
OCHOBaHHBIC Ha

s dexre Méccbayapa

Bcezo no mooynro 216 | 48 46 | 122




6. TeMbl ceMHHAPCKHUX 3aHATHIH HE TPETYCMOTPEHO PabOYNM IIITAHOM.

7. TeMbl NpaKTHYECKUX 3aHATHI HE MTPEAYCMOTPEHO pabOYNM IITAHOM

8. Tembl J1a0OPATOPHBIX 3aAHATHI.

1.3HaKOMCTBO C Hay4YHBIMH JTabopaTopusiMu Kadeapsl. Brenenne. TexHrka 6€30MacHOCTH.

2.MeToaMKa TPUTOTOBICHUS MeTaiorpaduiyeckux HUTUGOB A CBETOBOH MHKPOCKOINH,
TpaBJIeHHUE, OLIEHKAa MUKPOCTPYKTYpPhI CTAJIbHBIX 00Pa310B U CIIJIaBOB.

3.0cBoeHue METOMKH TEPMUUYECKOT0 HambUIeHUs! MeTaiunueckux ¢onsr (BYII).

4.0cBOCHHE METOJIMKU TIPUTOTOBJICHUSI 00PA3LIOB IJIsl PEHTI€HOCTPYKTYPHOT'O aHAIIN3A.
5.W3yuenne anmaparypsl JUIsI METOJOB BBIPAIIMBAHUS MOHOKPUCTAJUIOB W MPOBEACHUE
HKCIEPUMEHTA 110 BhIpalIMBaHUI0O MOHOKpHcTaiioB Cu u Sb.

6.0cBoeHME METOIMKH U3MEpeHus BeanunHbl MUKkpoTBepaoctu (IIMT — 3).

Tembl KypcoBbIX padoT.

1.MeTo/1bl TONTy4EeHNS METAININYECKUX TOKPBITHI.

2.TeopeTudeckue MOAXOAbl K MEXaHU3MY OPUEHTHUPOBAHHON KPUCTAJUIM3ALMH (SITUTAKCHS).
3. Xumuko-TepmMudeckas 00pab0Tka METaJIOB U CILIABOB.

9. CamocrosiTesibHas paboTa
CamocrosarenbHas paboTa cTyIeHTOB Mo Kypcy "TexHuka (HU3MUECKOro 3KCIEepUMEHTa |
aBTOMAaTH3allus U3MEpEHUi, KypcoBas paboTa" rpeaycMaTpuBaeT:

* pa3pabOTKU TEOPETUIECKUX OCHOB MPOCITYIIAHHOTO JIEKIMOHHOTO MaTepHaa;

® HU3Y4YCHHUC OTACIIBHBIX TEM HJIM BOIIPOCOB, KOTOPLIC TMPEAYCMOTPCHBI JIA
CaMOCTOSITEIILHOM PabOTHI;

¢ IOATOTOBKY K NPAKTUYCCKHUM 3aHATUSAM

* CAaMOCTOSITEIEHOE PEIICHHE 3a/1a4;

¢ IOATOTOBKY K MOAYJbHOMY KOHTPOJIIO.

Tembl 1J151 caMOCTOAATEILHON PadoThI:

[TorpemHocTy U3MEPEHUN.

IToBepka MEXaHUYECKHUX CPEACTB U3MEPEHUN

IToBepka 2JIEKTPUYECKUX CPEACTB U3MEPEHUN

[IpuMeHeHne HEKOTOPBIX MAaTepHalIOB, IOJYyYEHHME HMX B YHCTOM BHJE: CTEKIO H
KEepaMHU4ECKHE MacChl

b s

5. Amnmapartypa st pU3NIecKoro SKCIepuMenTa: anmaparypa ais nposenerus PCA

6. ArnmnapaTypa Ui METO/I0B BhIpALlIMUBaHUS MOHOKPHUCTAIIIIOB

11.  KoHTpoJbHbIE BONPOCHI K MPOMEKYTOYHOI aTTeCcTAlUu

1. [IpyuMeHeHre HEKOTOPBIX MaTepHaIOB, MOJIYUYEHHE UX B UUCTOM BHJIE: METAJJIbI, CIJIABHI.
2. IIpuMeHeHre HEKOTOPBIX MaTepHaNIOB, MOJIYYEHHUE UX B YMCTOM BUE:HEMETAUINYECKHUE
AJIEMEHTBI

3. IIpuMeHeHrnEe HEKOTOPBIX MaTepuasoB, MOJYyYeHHE MX B YHCTOM BHJE: UCKYCCTBEHHBIE
Marepuabl (T1acTMacChl)

4. [IpuMeHeHHEe HEKOTOPBIX MAaTepHalioB, MOJIYYEHHE MX B YHCTOM BHAE: CTEKIO U

KepaMHUYECKHE MaCChI
[TpuMeHeHne HEKOTOPBIX MAaTEPUAIIOB, MTOJyUYEHHE UX B YHCTOM BHUJIC: 3aMa3KH U KJIeU
Anmaparypa i GU3HIeCKOro IKCIIEPUMEHTA: CBETOBAasI MHKPOCKOTIHS

Arnmapatypa it GU3NIEeCKOT0 IKCIIEPUMEHTA: AIEKTPOHHAST MUKPOCKOTIHS
Ammaparypa i GU3HIecKoro dKCIEepUMEHTa: anmaparypa s nposeacaus PCA
Arnmapatypa 11t GU3UIECKOro SKCIIEPUMEHTA: BaKyyMHAas TEXHUKA

0. Anmapatypa 1151 GU3HIEeCKOro SKCIEPUMEHTA: BAKYYMHBIE TTOCTHI

=00



12. Oo6pa3sen 3K3aMeHANMOHHOT0 OUJIeTa
IOV BIIO «JIOHELIKUI HAITMOHAJIbHBIN YHUBEPCUTET»

YpoBeHs oOpazoBanus — AkaJieMUUeCKuil OakaaaBp

Hanpasnenue noarorosku — 03.03.02 «Puzukay

Cemectp — 5

VYyeOnas aucruiuimHa — « TexHuka (u3ndecKkoro 3KCIEpUMEHTa U aBTOMATH3aIlMs U3MEPEHUH,
KypcoBasi paboTa

SK3AMEHAIIMOHHBINA BUJET Ne

1. Cucrembl CO3aHHS BBICOKOTO JIABJICHHS - THIPOIPECCH], MYJIbTUILTUKATOPHI, paboune
KHUJIKOCTH M Ta3bI

2. YCTpoicTBO M MPUHIIUT ASUCTBUSA IEKTPOHHOTO ociuiuiorpada.

«YTBEpKICHO»

Ha 3ace/laHnu Kadeapsl

npotokonl Ne  oT«__ » r.

3aBenyromnuit kadeapoit B.H. Baproxun
DK3aMeHaTOp H.I1.UBanumuu

14. Kpurtepuu oueHnBaHus

CorylacHO MOJYJbHOMY TIPHHIIUIY OpraHU3allud Y4eOHOro TIpolecca CoJepiKaHHe
JUCHUITIINHBI «Texuuka (1)I/I3I/I‘-IGCKOFO OKCIICPUMCHTA U aBTOMAaTHU3allUuA I/ISMCpeHI/If/'I, KypcoBas
pa60Ta» BKJIFOUAEeT B ceOs ONH 3a4ETHBIN MOIYJIb, KOTOpBIfI COCTOUT H3 TCOPCTHYCCKOIO
MaTepualla M TpPaKTHYECKHX 3ahay. BrmongHeHue 3amad TpeOyeT OBIAACHUS Teopuell B
yKa3aHHOM B MOJIyJIe 00BEME.

Ouenka 3HaHUU CTylneHTOB mpoBoauTcss mno 100-OamnpHOM 1IKale Mo

CJIEIYIOIUM KPUTEPUSIM:

3auéTHble MOLYJIH ®opMa KOHTPOJIS Banabl
ConepxarenpHplii MOAYb 1 brok naGopaTopHbIx paboT 10
ConepxatenbHbld MOTYJIb 2 biiok naGopaTopHBIX paboT 10
Kypcosas paborta 30
DK3aMeH 50
OO0mmit uTor 100

K nepBoMy MoOIylbHOMY KOHTPOJIO CTYACHT MAODKEH 3allUTUTh 3 JabopaTopHbIE
paboThl. 3a 1-3 mabopatopHbie pabOTHI CTYJEHT MOXKET MOTYYUTh B cymme 10 6amos.

Ko BTOpOMy MOIyTbHOMY KOHTPOJIIO CTYACHT AOJDKEH 3allUTHTh 3 JabopaTOpHbIE
pa0oTsl. 3a4-6 nmabopaTopHble pabOThI CTYIEHT MOKET MOJIy4uTh 1o 10 6amios.

3a 3amuTy KypcoBO# pabOoThI CTYACHT MOKET MOay4uTh 30 Oanios.

Ha »k3aMeHe CTyAeHT HMEEeT BO3MOXHOCTh NodyunTh S50 OammoB. OcHOBOM mJis
MOJTy4eHHUs] OLEHKH Ha SK3aMEHE SBIIETCS YPOBEHb OBJAQJICHUS CTYACHTaMU MaTepHalia Kypca
«Texnuka (u3MYeCKOro SKCIEPUMEHTa M aBTOMATH3alUs W3MEPEHUH, KypcoBas paboTa,
MPEAYCMOTPEHHOTO  y4eOHBIM TUTAaHOM  HampaBiieHus moarotoBku  03.03.02  ®dwusmka.
DK3aMEHAIMOHHBIA OUIIET COCTOUT U3 2 BOmpocoB. OT CTyaeHTa TpeOyeTcss YCTHOS M3JI0KCHUE
0TBeTOB Ha HUX. OTBET Ha Ka)/bIil U3 BOMPOCOB OIICHUBAETCA B 25 OaIJIOB.



(PazpabatbiBaroTcst U yrBepkaatorcs kadbeapoi Ha ocHoBe [lonoxkenus JouHY)

Ouenka no 100- Ouenka 1o
OLTHHOI ITo TOCYIAPCTBEHHOM LIKAIe
[IKAe, KOTOpasi |  [IKaJie (3K3ameH, Omnpenesienne
JeiicTByeT B ECTS mgppepeHIMPOBAHHBIN
JonHY 3a4eT. 324€T)

OTJINYHO — OTIIMYHOE BHITTOJTHEHHE C
«OtamaHo» (5)

90-100 A HE3HAYUTEJIbHBIM KOJIMUYECTBOM
(3aumeno) .
HETOYHOCTEeH
XOPOIIIO — B IIEJIOM MPABIIIBHO
80-89 B BBINIOJTHEHHAs paboTa ¢ He3HAYUTEIILHBIM
«Xoporto» (4) KOJIMYEeCTBOM omMO0K (10 10%)
(3aumeno) XOPOIIIO — B 11€JIOM NPABUJIBHO BBITOJIHEHHAS
75-79 C paboTa ¢ He3HAUUTEIbHBIM KOJIMYECTBOM
omm6ok (J1o 15%)
TIOBJIETBOPUTEIILHO — HETIIIOXO, HO CO
70-74 D «Y TOBNIETBOPUTEITLHOY y P ’
3) 3HAYNUTETHEHBIM KOJIMYECTBOM HEOCTATKOB
OCTaTOYHO — BBITIOJTHEHHE YAOBIETBOPSIET
60—69 E (3aumeno) a ya P

MHWHHUMAJIbHBIC KPUTCPHUU

«HeyoBneTBOpUTETHHO
HEYJIOBJIETBOPUTEIIBHO — HAJI0 TOpaboTaTh
» C BO3MOKHOCTBIO

35-59 FX N HaJ| TeM, KaK IIOJIy4YUTh MIOJIOKUTEIBHYIO
MOBTOPHO aTTECTAIIHN

(2) (e savameno) oHeHRy
0-34 F «HeynoBneTBOpUTETHHO HEYI0BJIETBOPUTEIIHHO - C BOMOKHOCTBEO
»(2) (Hesaumero) TIOBTOPHOM C/Ia4M TPH YCTIOBUH OOSI3ATENTHBHOTO
Habopa IOTOTHUTENFHBIX OIIOB

15. MaTtepuanbHO-TeXHHYeCKOe obecrieyeHUe y4eOHOro npouecca

Jlns mpoBeneHusl JIEKUMOHHBIX 3aHATHH ucrnonb3yercs aya. 304 «KoMIbIOTEpHBIN Kiaccy,
000pyI0BaHHAsI HHTEPAKTUBHOW JOCKOW U MYJIBbTUMEIUHHBIM IIPOSKTOPOM.

Jlns  npoBeneHus — 1a00paTOpHbIX  3aHATH  ucnonb3dyercs  aya.0016  «Dwusumka
MOJIyIPOBOJIHUKOBY», ocHamleHHas BVYII -216 u aya. 304a VYueOGHo-HayuHas jaboparopus
«PeHTreHOCTPYKTYpHOTO aHalu3a», 000pyJoBaHHas PeHTreHOBCKUM AUQPPaKTOMETPOM
JIPOH-4-07 u 3BM nnist peructpaiuy CUrHajIoB.

16. PexomennoBaHHas quTepaTypa

OcHoBHasA
1.Anarepep O. Texnuka ¢usznueckoro skcrepumenta, M, M3n-Bo «Pusmatiut-pa», IepeBo C

HeMm. nox pen. K.II. Skosnesa, 1962, 450 c.

2.Kongpamos A.IL., [llectonanos E.B. OcHOBBI pr3n4ecKoro sKCrepuMeHTa U MaTeMaTHuecKast
o0paboTka pe3ynbTaToB u3Mepenus. M. Atomusnar, 1977, 197 c.

3.JlaBpenunk B.H. IToctaHoBKka (hr3nueckoro 3KCEpUMEHTa U CTaTUCTUYECKas 00paboTKa ero
pe3yabTaToB. M, DHeproaromusaar, 1986, 270 c.

4.1lyoun A.A., Boicoukuit lO.b. Ilorpebnsk B.I'., T'opbanp O.A. @usnueckuii MeToabl
uccaeaoBaHus marepuanos, Jloneuk, 2004, 240 c.

5.Metoasl u anmapatypa s pusndeckux uccienoBanuil. CO. HaydHBIX TpynoB JlaTBuiickoro
roc. ynusepcurera, Pura, 1989.



6.Co6one JI.A., Cepree C.H., [Ipaktukym 1o TexHuke (PU3NYECKOTO IKCIIepUMEeHTa, M., u3f-

Bo MI'VY, 1992.

JlomosiHUTEILHASA

1. JIsmukoB 1O.C. ®u3uko-XxuMHUUYeCKHe METOIBI aHanmm3a. M, Xumus, 1974.

2. Bacubes B.I1., Teopernyeckne 0CHOBBI (PU3UKO-XUMHUECKUX METOJOB aHanmm3a, M. Xumusi,
1978.

3. Cawmoiinenko [1.U., Teopuss u Meronuka oOydenus ¢usuke, yuedHoe nocodue, M.,U3n-Bo
JIPO®A, 2010, 333C.

PabGouast mporpaMma paccMOTpeHa U MepeyTBEpK/IeHa Ha 3acelaHud Kadeapbl ¢ H3MEHEHUSIMH
(6e3 n3menenuit) Ha 2017 rox. IlpoTokon 3acenanus kadenpsl
Ne oT

3aB. xadenpoii

PaGouas mporpamma paccMoTpeHa U NepeyTBepKIeHa Ha 3aceJaHuu Kadeaphbl ¢ U3MEHEHUSIMU
(6e3 m3menennii) Ha 2018/2019 roa. [Ipotokon 3acenanus kadeaps No oT

3aB. kadenpoit

PaGouas mporpamma paccMoTpeHa U nepeyTBepKaeHa Ha 3aceJaHuu Kadeaphl ¢ U3MEHEHUSIMU
(6e3 m3menennii) Ha 2019/2020 roa. [Ipotokon 3acenanus kadeaps No oT

3aB. kadenpoit




JlomoTHHTEILHAA

1. JIamakos FO.C. @nu3uko-xuMudeckne MeToIsl aHammsa. M, Xumus, 1974,

2. Bacunbes B.II., TeopeTndeckne OCHOBBI (PH3HKO-XHMHYECKHX METOOB aHaM3a, M. XuMus,
1978.

Camotinenko IL.U., Teopus u Meromuka oOyuenusn dusuke, yuebnoe mocodue, M. .U31-B0
JIPO®A, 2010, 333C.

L

Pabouas mporpamma paccMOTpeHa H MepeyTBepskaeHa Ha 3aceandH Kadeapsl C H3MECHEHHIMH
(6e3 u3menenwuii) Ha 2017 roa. [IpoToko:n 3acexanns Kageaps

Ne 1 or_A4£. 0% 20/7
3aB. kadeapoil / 7
S

Paboyas nporpasa paccMoTpeHa i epeyTBep/KIeHa Ha 3aceIaHHH Ka(eIphl ¢ H3MeHeHHIMH

(6e3 usvenenwii) na 2018/2019 rox. ITpotoxon 3acenanus kageapet Ne 7 ot A8 (. 2044
" 4/

3aB. kKabenpoit . 777

Pabouas mporpasmma paccMOTpeHa U nepeyTBEpIKIeHa Ha 3ace1aHu Kaeapsl ¢ H3MEHEHHSIMH
(Ge3 usmenennit) na 2019/2020 rox. ITpotoko:n 3acenanus kadeaper Ne oT

3aB. kadeapoit




	1. Область применения и место дисциплины в учебном процессе:
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