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CamocrosiTesbHasi padora 1 cemectp - 113,5 yacos;
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BKJIIOYas:
TecTupoBaHue
JlabopaTopHasi paGora
Pedepat
IIpoMeskyTOouHast aTTecTalUsA:

IK3aMeH 1 cemectp - 0,50 yaca;
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IMPOI'PAMMY COCTABNIJI:

MognucaHo anekTpoHHoi nognuckio ®r60Y BO «HUY «M3aU»

CseneHva o snagensuye L3N M3K

Bnageney, ®epgoposuy C.IO.
IIpenogaBarenn WagHTAGMKaTOp R4b28090f-FedorovichsD-c72edc0 C,I[, de JIOPOBUY
(1OIKHOCTB) (moamnuce) (paciudpoBKa MOIIHCH)
COI'TACOBAHO:
MNognucaHo anekTpoHHoi nognuckio ®r6OY BO «HUY «M3U»

PyKOBOI[HTeHL o CeeneHua o Bnagensue L3N M3U M B
00pa3oBareIbHOM Braeney TyKaLeBCKMiA M.B. T .
HpOFpaMMBI Wpentudukatop  R@db7e3cb-LukashevskyMV-6844ab HyKaI_HeBCKI/II/I

(OJIKHOCTB, YUeHasl CTETICHb, YUCHOE (mozmuch) (pacmudpoBKa MOIIHCH)

3BaHKE)

3aBenyIOLIMI BbITyCKatoIeH
Kadeaphl

MNognucaHo 3neKTpoHHO| nognuceio ®TEOY BO «HUY «M3W»

CseneHva o snagensuye L3N M3K

Bnageneyu Jenos A.B.

WaenTudmKaTop R72c90f41-DedovAV-d71cc7f4

A.B. Jlenos

(IOJKHOCTB, YYEHAs! CTETICHb, YYEHOE
3BaHKE)

(mozmuch)

(pacmudpoBKa HOIIHCH)



1. HEJIX 1 3AJAYHN OCBOEHUA JUCIIUITJIMHbI

He.m: OCBOCHUA TUCHUILIMHBI.

I/IsyquI/Ie OCHOBHBIX MCTOAOB JUArHOCTHUKHM BBICOKO- H

HU3KOTEMIIEPATYPHOI IJIa3Mbl, U3y4eHHE METOJOB H3MepeHMs] (PU3MYEeCKHX BEIMYUH, MPUOOpEeTeHHe

MMPAKTUYCCKUX HABbBIKOB

MNPUMCHCHUA U3SMCPUTCIIbHBIX HpI/I60pOB

XapaKTEPHBIX IJIA IJIa3MCHHBIX TEXHOJIOTHI

33[[3‘[1/1 AUCHHUIIIMHBI

U TCXHUKHU OKCIICPUMCHTA,

- HOJIYYCHHUC I/IH(i)OpMaLII/II/I (¢} (1)I/I3I/I‘ICCKI/IX SABJICHUSAX, UCIIOJIB3YEMbIX B OCHOBHBIX METOAaX

JUArHOCTHUKMU I1JIa3MBbl,

- I3y4YCHHE YCIIOBUI U METOAMK PEalu3alii OCHOBHBIX METOA0B JUArHOCTUKH IJIa3MBbI;

- U3y4YeHHE NIPUHIMIA JEHCTBUS U OCHOBHBIX XapaKTEpUCTUK IIpeoOpazoBaree
HE3JICKTPUYECKUX BEJIMYUH B 3JIEKTPUUECKUE B (PU3MUECKOM HKCIIEPUMEHTE;

- OCBOEHUE NIEKTPUYECKUX METOJIOB U3MEPEHHUS U U3MEPUTEIILHON TEXHUKH, IPUMEHSAEMBIX B
JKCIIEPUMEHTAIIBHBIX YCTaHOBKAX;

- IpuoOpeTeHne HaBbIKOB BEIOOpA Mpeodpa3zoBareseil 1 N3MEpUTEILHON anmaparypsl B
Pas3INYHBIX YCIOBUAX (PU3MUECKOTO IKCIIEPUMEHTA;

- IprOOpeTeHNE HABBIKOB MIPUHATHS 1 000CHOBAHUS KOHKPETHBIX TEXHUYECKUX PEIICHUH MPH
HOCJIEIYIOLEM KOHCTPYHPOBAHUH 3JIEMEHTOB IUIa3MEHHBIX U TEMI0()U3NYECKUX YCTAHOBOK.

CDOpMI/IpyeMLIC y o6yqafomeroc>1 KOMIICTCHIMHU U 3allJTAaHUPOBAHHBIC PE3yJibTaTbl Oﬁy‘IEHHﬂ 10
JUCHUIITIMHE, COOTHCCCHHBIC C HHAUKATOPAMHU JOCTUKCHUA KOMIIeTEeHIIMIi:

KOI[ U HAMMCHOBAHHUEC
KOMIICTCHINH

KO}I 1 HAMMCHOBAaHHUEC
HHAUKATOPA TOCTUKCHUS
KOMIICTCHIIMH

3annaHupoBaHHbIE Pe3yJbTATHI 00y4eHH s

[1K-2 CriocobGeH npuMEeHSTh
pacuyeTHO-TEOPETUUECKUE
METO/IbI U
AKCIIEPUMEHTAIIbHBIE
HaBBIKH MCCIIEIOBAHUS
IIPOLIECCOB, UCIOJIB3YEMBIX
B aTOMHO 3HEpPreTUKe,
TEPMOSIACPHBIX
HCCJIEI0BAHMSIX,
MJIa3MEHHBIX YCTaHOBKaX

N/1-2nk-2 Bnageer
NPAaKTUYECKIMHU HaBBIKAMHU
IPUMEHEHUS U3MEPUTEIIbHBIX
puOOPOB U TEXHUKHU
HKCIEPUMEHTA, XapaKTEPHbIX
JUTSI TIJIA3MEHHBIX TEXHOJIOTUH

3HATh:
- IPUHLINI JEUCTBUS U KOHCTPYKTUBHbBIE
0COOEHHOCTH OCHOBHOT'O U3MEPHUTEIHHOTO
¥ BCIIOMOTaTeJIbHOTO 000PYAOBAHUS IS
MPOBEJCHUS PUINICCKUX IKCIICPUMECHTOB
10 UCCIIEAOBAHMIO TEXHOJIOTHUYECKUX
BO3JCHUCTBUH MJIa3MBbl;

- METO/BbI DKCIIEPUMEHTATIBHOIO
HCCIICIOBAHUS TEIUIOTUAPABINYECKUX U
AJIEKTPOMATHUTHBIX MIPOLECCOB.

YMETh:
- CaMOCTOSTEIbHO BbIOUpATh TUIT
npuOOPOB AJIsl PEIICHUS TOCTaBICHHON
AKCIEPUMEHTAIBHOM 33/1a4u;

- ACIIOJIb30BATh MAKEThI MPUKIIATHBIX
MIPOTPaMM BBIUHCITHTEILHON MaTeMaTHKN
JUTsE 00pabOTKH SKCIIEPUMEHTATBHBIX
JTAHHBIX.

2. MECTO JUCIUILIVHBI B CTPYKTYPE OBPA30OBATEJBHOM ITPOT'PAMMBI BO

JucuuniamHa OTHOCHUTCS

K OCHOBHOM mpodeccHoHambHON 00pa3oBaTeIbHON MpOrpaMme

[MpuknanHas ¢u3nka TIa3Mbl U yIpaBiseMblil TepMosiaepHblii cunTe3 (nanee — OIIOII), manpaBneHus
noarotoBku 14.04.01 Snmepnas »HepreTmka W Teruiohu3WKa, YpPOBEHb OOpa30BaHUS: BBICIIEE
o0Opa3oBaHHe - MaruCTpaTypa.

bazupyercs Ha ypoBHE cpeaHero o0mero oopa3oBaHusl.



Pe3ynbraTel 00yueHHs, MOTydEHHBIE IPH OCBOCHUH JUCIUILIMHEL, HEOOXOANMBI TIPH BHIITOJTHEHUH
BBIITYCKHON KBaTM(PUKALIMOHHOMN paboTHI.



3. CTPYKTYPA U COAEP) KAHUE JUCIHUIIJINHbI
3.1 CTpyKTypa THCHUNIHHBI

OOm1ast TpyI0EMKOCTh JUCIUILIMHBI COCTABISAET 5 3aUeTHBIX equHuUIl, 180 gacos.

PacnpenencHue TpyoeMKocTH pasjena (B 4acax) Mo BHUIAM YIeOHOH paboThI

Paznenbl/Tembl § 5| & X 5 P
Ne JUCTIATUTHHBL/ (pOpMBI g 2| 8 OHTaKTHai paboTa CopneprkaHue caMOCTOSTENTFHON paboThl/
/1 IIPOMEKYTOIHOM o 8| 3 Koncyubranms NKP Pa6 Toaroroska k METONYECKUE yKa3aHMUs
ATTECTALHH 8 o | O | Jlex | JIa6 | Ip A abota B aTTecTaluu
R = KITP 'K HKKIT | TK CEMeECTpe /ROHTPOITE
1 2 3 4 5 6 7 8 9 10 11 12 13 14 15
1 OCHOBHBIE TPYIIIBI 20 1 4 6 2 - - - - - 8 - Iloozomoeka K meKyuiemy KOHmMPOJIio:
3NEKTPUIECKOMN IToBTOpEHNE MaTepuaa Mo pasaety
M3MEPUTENBHOMN "OCHOBHBIE TPYMIIBI JEKTPUUECKON
anmnapaTypsl HU3MEpUTENBHOM anmnaparypbl”

11 OCHOBHBIE TPYIIIBI 20 4 6 2 - - - - - 8 - Ilodzomogxa k 1abopamopuoit padome: Jns
3NEKTPUIECKOMN BBITNIOJIHEHUS 3aJaHui 110 1abopaTopHoOii padote
W3MEPHUTENBHOI HEOOXOAUMO TPEBAPUTEIEHO U3YUHTh TEMY U

anmnaparypsl 3a/1a4¥ BBIIIOJIHEHUS JIa0OpaTOpHO paboThI, a

TaK K€ U3yUUTh BOTIPOCHI BAPHAHTOB
00paboTKU Pe3yabTATOB M0 H3yUYEHHOMY B
pazzaene "OCHOBHBIE TPYHIIBI 3JIEKTPHUECKON
HM3MEpUTENBHOM anmnaparypsl" Marepuany.
Iloo2omogka K ayounopHbiv 3aHAMUAM:
[IpopaboTka JIEKIIUH, BHITOTHEHHE U
MOJITOTOBKA K 3aIuTe J1a0. paboTHI
Ilo0zomoeka K KOHMPOILHOU padome:
N3yyenne matepuanos mo pazaeny OCHOBHbIE
IPYIIBI NIEKTPUUECKOU U3MEPUTEIILHOM
anmaparypsl ¥ MOATOTOBKA K KOHTPOJILHOM
pabore

Ilod20moeka K nPAKMUYECKUM 3GHAMUAM:
Nzydenne matepuana no pazaeny "OCHOBHbIE
IPYIIBI AJIEKTPUUECKON U3MEPUTENLHOM
ammaparypbl" HOATOTOBKA K BHITIOJTHEHUIO
3aJJaHU{ Ha MIPAKTUICCKUAX 3aHATUIX
Camocmoamenvnoe uzyuenue
meopemuuecko20 mamepuana: zyuenue
JIOTIOJTHUTEIHHOTO MaTepralia 10 pa3elry
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"OCHOBHBIE TPYIIIHI JIEKTPUIECKOI
HW3MEPUTENEHON anmapaTrypsr”

Iloozomogxa pedhepama: B pamkax
pedepaTHBHOI YacTH CTYJICHTY HEOOXO UM
MIPOBECTH 0030p JIUTEPATYPHBIX HCTOYHUKOB I10
BBIOpAHHOW TeMe, KOMIUIEKCHO OCBETUTh
BOIIPOC B COOTBETCTBHH C TEMOM pedepara,
MOJATOTOBUTH NPE3CHTALMIO JUIS BBICTYIICHUS
IO pe3yabTaTaM pabOThl HA CEMHHAPCKOM
3aHATHH. B KauecTBe TeM pedepaTa CTyIeHTY
MPE/AIaraloTCsl CIEAYIONIIE BAPHAHTHI:
H3yuenue mamepuanog 1umepamypHbix
UCIOYHUKOB:

[1], ctp. 3 -23; 217 — 226.

MeTo/16l TEpPMOMETPHH

14

S

Iloozomoeska K meKkyuiemy KOHmMpOoJiio:

2.1

MeTobl TEPMOMETPHH

14

IToBTOpeHune maTepuana mno pasaeny "MeToab
TepMomeTpun"”

IIodzomogka K ayOumopHusimM 3aHAMUAM:
IIpopaboTka JIeKIHH

Ilo0z0mo6Ka K KOHMPOILHOU padome:
W3y4yenne marepnasioB no paszaery Metoast
TEPMOMETPHH M TIOATOTOBKA K KOHTPOJILHOM
pabote

I10o020mo6Ka K npaKmu4eckum 3auAmuam:
W3yuenue Matepuana no paszaeny "Metoast
TEpMOMETPHHU" IOATOTOBKA K BHITOJITHEHHIO
Sal[aHI/Iﬁ Ha MPaKTUYCCKUX 3aHATUAX
Camocmoamenvroe usyuenue
meopemuyuecko20 mamepuana: Vzyuenue
JIOTIOJTHUTEJIBHOTO MaTepHaa o pasjieny
"Metoasl TepMomeTpun"

Iloozomogka peghepama: B pamkax
pedepaTrBHOI YacTH CTYJIEHTY HEOOXO UM
IIPOBECTH 0030p JINTEPATyPHBIX HCTOYHUKOB I10
BBIOpAHHOW TeMe, KOMIUIEKCHO OCBETHTH
BOIIPOC B COOTBETCTBHU C TEMOH pedepara,
MOJrOTOBUTH NPE3CHTALNIO JUIS BBICTYIICHUS
IO pe3yJbTaTaM paboThl Ha CEMUHAPCKOM
3aHsTHU. B kauecTBe TeM pedepara CTyIeHTy
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MPEATIaraloTCsl CIEAYIONIIE BAPHAHTHI:
H3yuenue mamepuanog 1umepamypHbix
UCIOYHUKOG:
[1], erp. 225 — 296.
[2], cTp. 94 — 99; 142 — 146
[4], cTp.24 -33; 45-49; 412-441

Mertonp! 1 TpHOOPHI
TSt
9KCHEPUMEHTANBHOTO
HCCIIEIOBaHUS
IUTOTHOCTH TIOTOKA
W3ITyYCHHUS TITa3MBL.
[Tna3MeHHBIC 30HIBI

16

3.1

Metons! 1 ipuOOPEI
IS
AKCIEPUMEHTATBHOTO
HCCIIEIOBAHUS
IUIOTHOCTH ITOTOKA
M3ITyYEHUSs TUIa3MBbl.
IIma3menHbIE 30HBI

16

Iloozomoeka K mekywiemy KOHMPOJIo:
[ToBTOpenue marepuana no pasaeny "MeToasl u
MPUOOPHI ISl SKCIICPUMEHTATBHOTO
HCCIICIOBAaHMSA TUIOTHOCTH TIOTOKA U3TYICHUS
mia3Mel. [1nasMeHHbIe 30HIb1"

Iloozomoeka K nabopamopnoii pavome: J1is
BEITIOJTHEHUS 3aJaHUI TI0 JTaOOpaTOpHOU paboTe
HEO0XOIUMO TPEABAPUTEIHHO U3YyIUTh TEMY H
3a[jau BBHITIOJTHEHHUS Ta00paTOpHOU paboTHI, a
TaK K€ U3yUUTh BOTIPOCHI BAPHAHTOB
00pabOTKU Pe3yJIbTATOB 110 H3YYCHHOMY B
paszene "MeTozabl U IpUOOPHI IS
9KCIIEPUMEHTATILHOTO UCCIIEIOBAHUS
IJIOTHOCTH MOTOKA M3TyUEHUS TUIa3MBbl.
[1na3meHHbIe 30HABI" MaTEpHAIy.
Tloozomosxka K ayoumopHvim 3auamuam:
[IpopaboTka JIEKIIUH, BHIITOIHEHHE U
MOJITOTOBKA K 3aIuTe J1a0. paboTHI
Iloozomosxa Kk KOHmMPOIbHOU pabome:
Wzydenne maTepuaioB 1o pas3aeny MeToasl u
pUOOPHI 7S SKCTIEPUMEHTAIBHOTO
HCCIIeIOBAaHUS TUNIOTHOCTH TMOTOKA M3ITYYCHHUS
ma3Mel. [11a3MeHHbIe 30HIbI ¥ TOATOTOBKA K
KOHTPOJIBbHOI! paboTte

IloozomosKka K npakmuyueckum 3auamusim:
W3yyenne marepuana no pazaeny "MeTossl u
MPHOOPHI ISl SKCIEPUMEHTATBHOTO
HCCIIeIOBaHMs INIOTHOCTH MOTOKA U3IIyYEeHHUS
m1a3mel. [limasMeHHbIe 30H1bI" TOATOTOBKA K
BBITTOJTHEHUIO 33JJaHUI HA MMPAKTHYCCKUX
3aHATHAX

Camocmoamenbhoe uyuenue
meopemuyueckozo mamepuana: Vzyuenve
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JIOTIOTHUTENBHOTO MaTepHaia o pa3zieiny
"MeTtoasl ¥ IpuOOPHI TS IKCTIEPIMEHTAIEHOTO
UCCJIEJOBaHMS TFIOTHOCTH ITOTOKA U3ITyYESHUS
m1a3sMel. ImasMeHabIe 30HI61"

Iloozomogxa pedhepama: B pamkax
pedepaTHBHOI YacTH CTYJIECHTY HEOOXO UM
MIPOBECTH 0030p JIUTEPATYPHBIX HCTOYHUKOB I10
BBIOpAHHOW TeMe, KOMIUIEKCHO OCBETUTH
BOIIPOC B COOTBETCTBHU C TEMOH pedepara,
MOATOTOBUTH HMPE3CHTANNIO IS BBICTYIUICHNS
IO pe3yabTaTaM pabOThl HA CEMHHAPCKOM
3aHATHH. B KauecTBe TeM pedepaTa CTyneHTY
MPE/AIaraloTCsl CIEAYIONIIE BAPHAHTHI:
H3yuenue mamepuanog 1umepamypHbix
UCHIOUHUKOB:

[6], ctp.187 — 206
[11], cTp. 45 —71. cTp. 208 — 229.

MeToabl 1 TEXHHUKA
MOJIy4EeHUs U
HU3MEPEHUS BBICOKOTO
HaNpsDKEHUs

16

4.1

MGTOI[BI U TEXHUKa
MOJYy4YCHUA U
HU3MEPCHUA BBICOKOT'O
HalPsS?KCHUA

16

Iloozomoska K meKyuwiemy KOHmMpPOJIo:
IToBTOpenne maTepuana mno pasaeny "MeToas! u
TCXHHUKA MOJYUYCHUSA U UBMCPCHHA BBICOKOT'O
HanpspkeHus"

Iloozomoeka K nabopamopnoii pavome: J1is
BEITIOJTHEHUS 3aJaHU TI0 JTAO0OpaTOpHOU paboTe
HEOO0XOIUMO TIPEABAPUTEIHHO U3YyIUTh TEMY H
3aJ1a9 BBHITIOJTHEHHUS TA00paTOpHOU paboTHI, a
TaK k€ U3yYUTh BOIIPOCHI BAPHAHTOB
00paboTKU Pe3yabTATOB M0 H3yUYEHHOMY B
pazzgene "MeToJbl M TEXHHUKA HOJTY4YEHHUS U
HN3MEPEHUs BBICOKOTO HANPSKEHHUA' MaTepuaiy.
Ilo0z0mo6Ka K ayOumopHovim 3aHAMUAM:
[IpopaboTka JIEeKINH, BEIOJTHEHUE U
MOJICOTOBKA K 3amure jab. paboTh
Ilo020mo6Ka K KOHMPOIbHOU padome:
Wzydenune MaTepuaioB 1o paszaeny MeToasl U
TEXHUKA TIOTYYCHUS U U3MEPEHUS BHICOKOTO
HATPSKCHUS U MTOJITOTOBKA K KOHTPOJIBHOM
pabore

1lo020mo6Ka K nPAKMU4eCcKuM 3aHAMUAM:
W3ydenne matepuana no pazaeny "Metoabl 1
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TEXHHKA MOIyYCHNS U U3MEPEHUS BBICOKOTO
HaNpspKeHUs'' TIOATOTOBKA K BEITTOJIHEHHIO
3aJaHUi Ha IPaKTHYECKUX 3aHATHIX
Camocmoamenvroe usyuenue
meopemuueckoz2o manepuana: Nzydenne
JIOTIOJIHUTEIBHOTO MaTepuaa o pasjaery
"MeToabl ¥ TEXHUKA MOJYyYEHUS M U3MEPEHUs
BBICOKOT'O HamlpsixKeHus"
Iloozomoeka peghepama: B pamkax
pedepaTHBHOI YacTH CTyAEHTY HEOOXOINUM
IIPOBECTH 0030p JINTEPATYPHBIX HCTOYHUKOB I10
BBIOpaHHOW TeM€e, KOMIUIEKCHO OCBETHTh
BOIIPOC B COOTBETCTBHU C TEMOH pedepara,
MOATOTOBUTH NPE3CHTAINIO IS BBICTYIIICHUS
IO pe3yJbTaTaM paboThl HA CEMUHAPCKOM
3aHsATHH. B KauecTBe TeM pedepara cTyneHTy
MIpeUIaraloTCs CIeyIoIue BApHAHTHI:
H3yuenue mamepuanoe 1umepamypHbix
UCHIOUHUKOB:

[5], ctp. 33 — 41; 69 — 95.

5 TexHUKA MOITydeHUS 18 12
MYYKOB 3apsDKCHHBIX
YaCTHIL
5.1 TexHUKA MOITydeHUS 18 12

ITyYKOB 3apsHKEHHBIX
YaCTHI]

Ilo0z0mogKa K meKyuiemy KOHmMpoio:
[ToBTOpenue marepuaina no pasaeny "TexHuka
MOJTYYCHHMS ITyYKOB 3apsHKCHHBIX 4acTuIl"
1lo020mo6Ka K ayOumopHovim 3aHAMUAM:
ITpopaboTka nexunu

Ilo020moeKa K KOHmMPOILHOU padome:
W3yuenne maTepuaios 1o paszieny TexHuka
MOJTyYECHHUS IYYKOB 3apsDKEHHBIX YaCTHUIl U
MOATOTOBKA K KOHTPOJIBHOU paboTe
110020mogKa K NpaKmuuecKum 3auAMuaM:
W3yuenne maTepuana mo paszaeny "TexHuka
MOJTyYECHHUS IYYKOB 3apsDKEHHBIX YacTHI"
MOJrOTOBKA K BBINOJIHEHUIO 3aJaHUN Ha
MPAKTUYECKUX 3aHATUIX
Camocmoamensroe usyuenue
meopemuueckozo manepuana: Nzydenve
JIOTIOJIHUTENBHOTO MaTepuaa o pasjaery
"TexXHHUKa MOJIy4eHHs] TyYKOB 3apsKEHHBIX
qacTul"




Iloozomoeka peghepama: B pamkax
pedepaTHBHOI YacTH CTyAEHTY HEOOXOIUM
MIPOBECTH 0030p JIUTEPATYPHBIX HCTOYHUKOB T10
BBIOpAHHOW TeMe, KOMIUIEKCHO OCBETUTH
BOIIPOC B COOTBETCTBHU C TEMOH pedepara,
MOJATOTOBUTH NPE3SHTALMIO JUIS BBICTYIICHUS
IO pe3yJbTaTaM paboThl Ha CEMUHAPCKOM
3aHATHH. B KauecTBe TeM pedepara cTyneHTy
MPEATIaraloTCsl CIEAYIONIIE BAPHAHTHI:
H3yuenue mamepuanog 1umepamypHbix
UCIOYHUKOB:

[7], cTp. 129 — 136.

AmnmapartHas QyHKIHS
CIIEKTPOMETpa.
OHeproaHaaIn3aTopsl

18

6.1

AnmnapatHasi pyHKIHS
CIIEKTPOMeETpa.
DHeproaHalIn3aTopbl

18

Ilo0z0mogKa K meKyuiemy KOHmpoio:
IToBTOpEHNE MaTepuaa Mo pasaety
"AnmapatHasi QYHKIHUS CIIEKTPOMETpa.
DHeproaHain3aTops"

Ilodzomoeka K nadbopamopnoi padome: Jlns
BBIMOJTHEH U 33JaHUH 110 JTaAOOpaTOpHOU padboTe
HEOOXOAUMO TPEBAPUTEIEHO U3YUHUTh TEMY U
3aJ1a4M BBITIOJHEHHMS JTAOOpaTOpHOIl paboThl, a
TaK kK€ N3y4UTh BOIPOCHI BApHAHTOB
00paboTKN pe3yIbTaTOB 110 U3YIEHHOMY B
paszgene "AnmapatHas QYHKIHS CHSKTPOMETpA.
DHeproaHaju3aTopbl" MaTepuany.
1lo020mo6Ka K ayoumopHnovim 3aHAmMuUAM:
ITpopaboTka JeKInH, BEIOIHEHHE U
MOJICOTOBKA K 3amuTe jab. paboTh
I1o020mogKa K KOHmMpPONbLHOU padome:
W3yuenne MaTepuaoB o pas3zaeny AnmapaTHas
(bYHKIMS CIEeKTpOMETpa. JHEProaHaI3aToPbl
Y TIOJITOTOBKA K KOHTPOJIBHON paboTe
110020mogKa K NpaKmuueckum 3auAMuaM:
W3yuenune maTepuana mno pasaeny "AnnapaTHas
(YHKIMS CIIEKTpOMeTpa. JHEproaHaaIu3aTophs!”
MOZIrOTOBKA K BBITIOJIHEHUIO 3aJaHNi Ha
MPAaKTHYECKNX 3aHATHIX

Camocmoamenvroe usyyenue
meopemuyeckozo manepuana: Nzydenve
JIOTIOJTHUTEIHHOTO MaTepraa 1o pasielry
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"AnmapatHasi QyHKIHUS CIIEKTPOMETpa.
DHeproaHain3aTops"
Iloozomogxa pedhepama: B pamkax
pedepaTHBHOI YacTH CTYJICHTY HEOOXO UM
MIPOBECTH 0030p JIUTEPATYPHBIX HCTOYHUKOB I10
BBIOpAHHOW TeMe, KOMIUIEKCHO OCBETUTh
BOIIPOC B COOTBETCTBHU C TEMOM pedepara,
MOJATOTOBUTH NPE3CHTALMIO JUIS BBICTYIICHUS
0 pe3yabTaTaM paboThl HA CEMUHAPCKOM
3aHATHH. B KagecTBe TeM pedepaTa cTyACHTY
NpeUIararoTcs CICAYIONIHe BapUaHThL:
H3yuenue mamepuanos numepamypHsix
UCHOYHUKOB:

[3], ctp. 28 — 36, 14 — 27

[10], cTp. 12 — 38; 27 -45

[13], cTp. 5-19.
OCHOBHBIE BUJIBI 22 4 - 2 - - - - - 16 - IlodzomogKa K neKyuiemy KOHmMpOoio:
3JIEKTPOHHOU IToBTOpEeHue MaTepuana no pasaeny
CHEKTPOCKOIIUU "OCHOBHBIE BU/IBI 2IEKTPOHHOMN
OCHOBHBIE BUJIBI 22 4 - 2 - - - - - 16 - crieKTpockonuu"
3JIEKTPOHHOU Ilo020mo6Ka K ayoumopHnovim 3aHAmMusAM:
CHEKTPOCKOTIHH [IpopaboTka IeKIm

Ilo020mo6Ka K KOHmMPOIbHOU padome:
N3zydyenune marepunaios 1o paszaeny OCHOBHbIE
BU/IBI DJICKTPOHHOM CHIEKTPOCKOIINU H
MOJIrOTOBKA K KOHTPOJIBHOU paboTte
110020mogKa K NpaKmuuecKum 3aHAMuaM:
Wzyuenne matepuana mno paszaeny "OCHOBHBIE
BHIBI 3JIEKTPOHHOM CHIEKTPOCKOIHH"
MIOJITOTOBKA K BBIMOJIHEHHIO 3aJaHUN Ha
MIPAKTUYECKUX 3aHATUAX

Camocmoamenvroe usyuenue
meopemuueckozo manepuana: Nzydenve
JIOTIOJIHUTENBHOTO MaTepuaa o pasjaery
"OCHOBHBIE BU/bI YIEKTPOHHOI
cnexTpockonuu”

Ilodzomoeka pepepama: B pamkax
pedepaTiBHOI YacTH CTYJIECHTY HEOOXO UM
MIPOBECTH 0030p JINTEPATYPHBIX HCTOYHHKOB IO
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BBIOPAHHOM TeMe, KOMIUIEKCHO OCBETUTh
BOIPOC B COOTBETCTBHU C TEMO# pedepara,
MOJITOTOBUTH MPE3CHTAIIMIO JUIS BBICTYIICHUS
o pe3ysbTaTaM paboThl HA CEMUHAPCKOM
3aHATHH. B KadecTBe TeM pedepata CTyICHTY
MPE/IAratoTCsl CICAYIOIINES BAPUAHTBI:
H3yuenue mamepuanog 1umepamypnoix
UCIOYHUKOB:
[8], ctp. 250 — 271; 146 — 155; 211 — 227.
[9], cTp. 47 - 74
[14], ro. 1, cTp. 7-22

ATOMHEIN CHIIOBOI
MHKPOCKOII

12

8.1

ATOMHEIN CHIIOBOI
MHKPOCKOTI

12

Ilo0z0mogKa K meKyuiemy KOHmMpoio:
[ToBTOpeHue marepuana no pasaeny " ATOMHBIN
CUJIOBOIM MHUKpOCKOM"

Ilod20moeKa Kk KOHmMPOILHOU padome:
W3yuenne MaTepuaoB o pas3ieny ATOMHBIH
CHJIOBOM MHUKPOCKOI M MOJITOTOBKA K
KOHTPOJIBHOII paboTte

Camocmoamenvroe usyuenue
meopemuuecko2o mamepuana: VIsyaenue
JIOTIOTHUTENBHOTO MaTepHaia o pa3zieiny
"ATOMHBIN CHJIOBOM MUKpOCKOM"
Ilodzomoeka pepepama: B pamkax
pedepaTiBHO YacTH CTYJAECHTY HEOOXO UM
MIPOBECTH 0030p JINTEPATyPHBIX HCTOYHUKOB I10
BBIOpaHHOW TeMe, KOMIUIEKCHO OCBETHTH
BOTIPOC B COOTBETCTBHH C TeMOH pedepara,
MIOJITOTOBUTH IIPE3CHTAINIO [ BBICTYIIICHUS
0 pe3yibTaTaM pabOThl HA CEMUHAPCKOM
3aHsATHH. B KauecTBe TeM pedepaTa CTyIeHTY
MIPeJIaraloTCs CIeyIONNe BApHAHTHI:
H3yuenue mamepuanog 1umepamypHbix

UCIOYHUKOB:
[12], cTp.13 — 32; 49 — 93.

JlasepHblil oNTHYECKHH
3ou1 (JIMJAP)

9.1

JlasepHblil oNTHYECKHH
3ou7 (JINJIAP)

Ilo020mo6Ka K meKyuiemy KOHmpoJiio:
IToBTopenue maTepuana no pasaeny "JlasepHsiit
ontuaeckuit 3001 (JINIAP)"

Ilo020mo6Ka K ayOumopHnovim 3aHAMUAM:
IIpopaboTka JIeKIu
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Ilo020moeKka K KOHmMPOIbHOU padome:
N3yuyenue MatepuanoB no paszaeny JlazepHblit
ontuueckuit 3081 (JIMJAP) u moaroroska
KOHTPOJILHOM paboTe

Ilo020mogKa K npaKmu4ecKum 3aHAMUAM:
Wzyuenne maTtepuana no pasaeny "JlasepHslit
ontuueckuit 3081 (JIMJJAP)" noaroroBka k
BBINOJIHEHUIO 3aJJaHUH Ha IPAKTHUYECKUX
3aHATUAX

CamocmosamensHnoe usyuenue
meopemuuecko2o mamepuana: Nzyuenue
JIOTIOJHUTEIBHOTO MaTepHaa o pa3aeny
"JlazepHsIit ontraeckuit 30H7 (JIMAP)"
Ilodzomoeka pepepama: B pamkax
pedepaTHBHOI YacTH CTYJCHTY HEOOXO UM
IIPOBECTH 0030p JINTEPATYPHBIX HCTOUHUKOB I10
BBIOpaHHON TeMe, KOMIUIEKCHO OCBETUTh
BOIIPOC B COOTBETCTBHU C TEMOH pedepara,
MOJITOTOBUTH IIPE3CHTAIUIO [T BBICTYIIICHUS
IO pe3yJbTaTaM paboThl HA CEMUHAPCKOM
3aHATHH. B kadecTBe TeM pedepaTa CTYICHTY
[peagaralTcs ciaeayoue BapuaHThL:
H3yuenue mamepuanoe 1umepamypHslx
UCHOYHUKOG:

[15], cTp. 42 -63

OKk3aMeH 36.00 - - - 0.50 - 33.50
Bcero 3a cemecTp 180.00 32 16 16 0.50 80 33.50
Hroro 3a cemecTp 180.00 32 16 16 2 - 0.50 113.50

IIpumeuanue: Jlex — nexunu; JIab — naboparopHsie padoTsl; [Ip — npaktuueckue 3ausatust; KIIP — aynuTopHble KOHCYIbTALUU IO KYPCOBBIM
npoekram/padoram; MKKII — unanBuyanbHble KOHCYIbTAMU 0 KYpPCOBBIM MpoekTam/padoram; I'K- rpymnnoBsie KOHCYIbTAlUU 10 pa3aenam
mucuuruinHel; CP — camocrostenbHas padorta crynenta; UKP — unas konraktHas padota; TK — Texymmii koHTposb; [TA — npomexxyrouHas

aTrTecranusa
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3.2 KpaTkoe coaep:kaHue pa3ieaoB
1. Ocrosnble 2pynnol 31eKmpudecKoll UsmepumenbHol annapamypol

1.1. OcHoBHBIE TPYMIIBI JIEKTPUUECKON U3MEPUTEIBHOM araparypbl

Ponp anexkTpuvecKol W3MEpUTENbHON armapaTypbl B H3MEpPEHHUU (PU3MYECKUX BEITHYHH.
OCHOBHBIE TPYIIBI 3JIEKTPUUYECKON HM3MEPUTENIbHOW anmaparypbl. [lepBuuHbIE H3MEPUTEIbHBIC
npeoOpa3oBareau. MeTopl U3MEPEHHS MAJIBIX TOKOB, HAIIPSKEHUW M CONPOTHBIICHUH. MOCTOBBIC
cxeMbl u3mepenui. [lorenunomerpel. HopMasibHbIE 37IEMEHTHI UX Ha3HAYEHUE, IPUHLIAI JCHCTBUS
W OCHOBHBIC XapAaKTEPUCTUKU. BTOpUYHBIE HSJIEKTPOHHBIE YMHOXHUTENIH. DOTOANEKTPOHHbIE
yMHOXUTeNU. [IpuHIMN WX AeWCTBUS W 0oOIacTH NMpuUMeHeHHs. MeToapl U3MEpeHHs OONbIINX
TOKOB..

2. Memoowvi mepmomempuu

2.1. MeTtoibl TEpMOMETPUHU

Tepmomnapsel. TepmomeTpsl conpoTuiieHus. [10ynpoBOIHUKOBBIE TaTYUKH TEMIIEpATyphl U HX
obOnactb npuMeHeHus. MHpopManmoHHO-U3MepUTENIbHAS TEXHWKA M TEXHOJOTUS Ha OCHOBE
BOJIOKOHHO-ONTHYECKUX JIATYUKOB U CUCTEM..

3. Memooul u npubopwl 013 IKChepUMEHMANbHO20 UCCIe008aHUs NIOMHOCIU NOMOKA
uznyuyenus naasmol. Ilnasvennvie 30H0bl

3.1. Merozbl 1 IpuOOPHI 11 SKCHEPUMEHTATIBHOTO UCCIIE0BAHUS JIOTHOCTH ITOTOKA
U3Ty4eHus 1ia3mbl. [11a3MeHHbIe 30H1bI

dortoanonsl. HecenekTuBHble NpueMHUKH u3nydeHus. [lnasmennsle 30Hab1. 3017 JleHrMiopa.
BonbramnepHnas xapakTepucTuka 30H1a JIeHrMiopa B Ia3mMe AyroBoro paspsiia U €€ IpUMEHEHHe
JUIs OTIpEIeNIEHNUs TApaMETPOB IUIA3MBlI..

4. Memooul u mexnuka NOJIVY4EHUA U UBMEPEHUA BbICOKO20 HANPAMNCEHUA

4.1. MeTtoapl ¥ TEXHUKA NIOJYyYEHUS U U3MEPEHNUS BBICOKOIO HANPSKEHUS

[IpuHuunuanbHas cxemMa KacKaJHOro TeHepaTopa BBICOKOTO HampsDkeHus. ['eHeparop
UMITYJIbCHOTO HampsbkeHuss Mapkca. I'enepatop Ban ne I'paadha OcHoBHBIE METOIBI M IPUOOPHI
JUISL U3MEPEHUS BBICOKOTO HAIPSKEHUSL. .

5. Texnuxa NOJYYEHUA NYUKO6 3APAHCEHHBIX Hacmuy

5.1. TexHuKa NOMy4EHHUsI IYYKOB 3apsSyKEHHBIX YACTHII

ONEeKTpOHHAas NyHIKa ¥ €€ XapakTepUCTHUKU. OCHOBHBIE THUIBI DJIEKTPOHHBIX IYILIEK.
Knaccudukanus ucrouHukoB MOHOB. [IpuHIMNManpHas cxema JyoIuIa3MOTpOHa M 00JacTh ero
npuMeHeHus. MoHHble cyOMUKpOHHBIE 30HAbI. [IpuHIMnuanbHas cxema 30H7a, YyBCTBUTEIBHOCTh
K KOHIIEHTpAlUu MpHUMECH, NMpoOJIeMbl C KOJIWYECTBEHHONW MHTEpHpeTanueil JaHHBIX HOHHOTO
MHUKpOAHaJIN3a TIOBEPXHOCTH. BTOPMYHOMOHHBIN Macc-CIEKTPOMETP, €r0 MPUHIUINAIBHASA CXEMa
1 001aCcTh IPUMEHEHHUSL..

6. Annapammuas d)VHKUM}Z CneKmpomempa. IHepeoanaiu3amopbl

6.1. AnmaparHas QyHKIUS CIEKTpOMETpa. DHEProaHaIN3aTophbl

AmnmnapaTHas QyHKIHS, €€ CBA3b C Pa3pelIeHUeM CIIEKTpoMeTpa. MeTo bl IKCIIEPUMEHTAIBLHOTO
orpezeNieHusl anmnapaTHol (QyHKUMU criekTpoMeTrpa (dHeproaHanuzaTopa). [IpuHiun neicTBus u
00J1acTh TPUMEHEHHUS KPEMHHEBOTO IOBEPXHOCTHO-0APHEPHOTO JETEKTOpa SIEPHBIX YACTHIIL.
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ATOMHBIE ~ CTOJIKHOBEHMSI U CIEKTpoMeTpusi  oOpaTHoro  paccesHuss  Pesepdopaa.
OHeproaHanu3atopsl. [IpuHIMIIBI [eCTBUS 1 006JaCTh TPUMEHEHHUS. .

7. OcHogHbIe 8U0bL DJICKIMPOHHOU CHEeKMPOCKONUU

7.1. OcHOBHBIE BU/IbI IEKTPOHHON CIIEKTPOCKOIIUU

CriekTpOoCKONHUs XapaKTePUCTUUYECKUX (JEKTPOHHBIX) MOTEeph IHEepruu. O01acTh NPUMEHEHUS.
Oxxe-criektpoMeTpusi. O6macTb nMpUMeHEeHUs. PeHTreHoBcKas (OTORIEKTPOHHAS CIEKTPOCKOIIHSI.
VICTOYHUKM PEHTI€HOBCKOIO W3JIY4YEHHUs, NpPUMEHsEeMble B (DOTORIEKTPOHHOM CIIEKTPOCKOIHH.
CriekTpoCcKOnus OTPaKEHHBIX AIEKTPOHOB. O0IaCTh IPUMEHEHUSL. .

8. Amommnulil CUI080U MUKDOCKON

8.1. ATOMHBII CHJIOBOM MUKPOCKOII
ATOMHBIN CcHUITOBOM MUKpOCKoI. [IpuHnmm aeicTBus u obiaacts npuMeHeHus. CKaHUPYIOIIHMA
TYHHEJIbHBIN IEKTPOHHBIN MUKpOcKoIl. [IpuHiun nelictBrs u 001acTh IPUMEHEHHUS..

9. Jlazepuuwiii onmuueckutl 3040 (JIUIAP)

9.1. Jlazepusiit ontuyeckuii 3081 (JIMIAP)

3onaupoBanue armocdepsl ¢ MoMolnblo naszepa. Jlazepuwiii ontuueckuii 3ou7a (JIMIAP).
OcHoBHbIE BUBI paccesHus cBera B atMochepe. ClOHTaHHOE KOMOMHAIIMOHHOE PacCesiHUE CBETA U
€ro NpHUMEHEHHUE JJIs aHallM3a COCTaBa aTMOCQEPHI..

3.3. TeMbl NIPaKTHYECKUX 3aHATHH
1. MeToapl n3MepeHus MaJlbIX TOKOB, HAIIPSDKEHUN U CONTPOTUBIIEHUN. MOCTOBBIE CXEMBI
n3mepenuil. [lorennnomMerpsl. BroprudHbIE 2JIEKTPOHHBIE YMHOKUTEIN;
2. MeTopl ¥ TEXHHKA ITOJIyYE€HHS BBICOKOTO HaNpsbKEeHUs. Pacder mynbpcanuil HanpsKeHUs!
Ha BBIXOJI€ KaCKaHOTO I€HEPaTopa;
3. ATOMHBIE CTOJIKHOBEHHUS U CIIEKTPOMETPUS 0OpaTHOTO paccesHust Pesepdopaa. Pacuer
KMHEMaTH4ecKoro (pakTopa npu ynpyroM CTOJKHOBEHUH HOHA TeIHsl C aTOMOM MEIH;
4. PacueT MMHMMaJIbHOM OTHOCUTEJIBHON KOHIIEHTPALMK ITPUMECH JaHHOTO JIEMEHTA B
TBEP/IOM TeJle, ONpeneIsieMO HOHHBIM CYOMUKPOHHBIM 30H]I0M. PacueT oTHOImEHUs
KOHIICHTpaLUi [IPUMECEN B TBEPAOM Telle 110 pe3yabTaTaM PEHTT€HOBCKOMN
(OTORIIEKTPOHHOMN CHEKTPOCKOIHH;
5. DHeproaHanuzatopsl. Pacuer koadduunenTa cBs3u MeX1y FJHEpTrueil 3JeKTPOHOB U
OTKJIOHSIIOLIIUM HaNpsHKEHUEM MEeXAy OOKJIaJKaMu cepruyecKoro sHeproaHain3aropa,
OLICHKA pa3pelICHUs YHEProaHaIn3aTopa.

3.4. TeMbl 1a00paTOPHBIX padoT
1. Onpenenenune xapakTepUCTUK HACBIILIEHHOTO HOPMaJIbHOIO 3JieMeHTa. [loBepka
U(POBOrO BOJBTMETPA € TIOMOIILI0 HOPMAJIBHOTO 3JIEMEHTA;
2. OmnpeneneHrie BHYTPEHHETO COTPOTUBIIEHUSI MArHUTOZJIEKTPHUUECKOTO aMIIepMeETpa.
HccnenoBanue XapakTepUCTUK CXEMbI IITYHTUPOBAHUS aMIIEpPMETPa;
3. Ilpumenenne naTurika XoJia Juisl ONpeIesICHUsI CUJla TOKa B POBOJHUKE;
4. OnpeneneHue XapakTEPUCTUK KaCKaJHOTO T€HEPATOPa BHICOKOTO HANIPSHKEHNUS;
5. Onpenenenve annapaTHol pyHKIUK AUPPAKIIMOHHOTO crieKTpoMmeTpa. M3yuenue
CHEKTPAIBHOI0 COCTAaBA M3JIyUEHHs MPH MOMOIIHU IIUPPOBOro AU(PaKIIHOHHOTO
cniekTpoMeTrpa AvaSpec-2048;
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6. Omnpenenenre a0CONMIOTHON HHTEHCUBHOCTH M3TyUCHHUS.

3.5 KoncyabTanum

no

8.
9.

I pynnosgvie koncyrbmayuu no pazoeiam oucyuniunol (I'K)

OO6cyxnenne MarepuajioB To kedicam paszaena "OCHOBHBIE TPYNIBI SJIEKTPUUECKON
M3MEPUTENIbHON anmnaparypbl”

OO6cyxneHrne MaTepralioB 1Mo Keicam pazjaena "MeTobl TepMoMeTpun’

OOcyxneHue MarepuajoB 1o Keiicam pazgena "Meronel u  mpuOOpsl Ui
AKCIIEPUMEHTAJILHOTO UCCIIEI0OBAaHUS TUIOTHOCTH MOTOKA M3IydeHHs 1mia3Mbl. [lna3zmMeHnHble
30H5I"

OOcyxneHne MaTepualioB MO Keiicam paszzena "MeTonbl M TEXHHKA IOJYYCHUS U
H3MEpPEHUS BBICOKOTO HalpsKEHUS"

OO6cyxaeHrne MaTepHralioB 0 Keiicam pasnena "TexHuKa MoJydeHHsl MTyYKOB 3apsKEHHBIX
gactui"

OO6cyxneHue MarepuaioB Mo Keicam pazaena "AmnmapaTHas (YHKIUS CIEKTPOMETpA.
DHeproaHanuzaTopbl"”

OO6cyxnenue wmartepuanoB 1Mo keiicam pasfgena "OCHOBHBIE BHIBI  3JIEKTPOHHOM
CreKkTpockonuu"

OO6cyxeHre MaTepuaioB Mo Keiicam pasaena "ATOMHBIN cUI0BONH MUKpOCKOI"
OO0cyxxnenre MaTepraloB 1o keiicam paszaena "Jlazepusiit ontuaeckuit 3001 (JIMIAP)"

3.6 TeMaTnka KypcoBbIX IPOEKTOB/KYPCOBBIX padoT
KypcoBoii mpoekT/ pabota He MpeayCMOTPEHBI
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3.7. CooTBeTCTBHE Pa3/1eJiOB IHCHHMILIMHBI U opMu

YEMBIX B HUX KOMIIeTeHI Uil

3ariaHupOBaHHbIE PE3YIbTAaThl 00YUYEHUS 110

Howmep paznena qucuuniuuse (B

OneHoyHoe CpeaCTBO

Konpr
JTUCITUTITNHE COOTBETCTBUHM C 11.3.1) (T 1 HAUMEHOBAHUE)
WHNKATOPOB
(B COOTBETCTBUH C pazfieiioM 1) 1]2]3]4|5]6]7]8]09
3HaTth:
METO/bl IKCIIEPUMEHTAJILHOT'O UCCIEAOBaHUS Pedepar/Ilpe3enranus u 3ammra
TEIUIOTUAPABINYCCKUX U JIEKTPOMArHUTHBIX NI-2nk-2 + |+ |+ |+ ]|+ ]+ |+ pedepara
IIPOLIECCOB
MIPUHIIMI JEHCTBHUS U KOHCTPYKTUBHBIE OCOOEHHOCTHU TectupoBanue/Tect Ha 3HAHUE
OCHOBHOT'O M3MEPUTEIHLHOTO U BCTIOMOTaTEIbHOTO TEPMHUHOJIOTHH |
o0opynoBaHus AJis MPOBEACHUS (PUZNUECKUX
Py JULA TIPOBEA ¢ W-2mk-2 + |+ |+ + TectupoBanue/Tect Ha 3HaHUE
3KCIEPUMEHTOB IO UCCIEA0OBAHUIO TEXHOJIOTHYECKUX IIK- .
o . TEPMUHOJIOTHH TI0 SJIEKTPOHHOU
BO3JICHCTBUI IJ1a3MbI .
CHEKTPOCKOIUU U CKaHUPYIOIIeH
30H/I0BOM MUKPOCKOIINU
YMmerh:
MCIOJIb30BaTh MAKEThl MPUKJIAJHBIX TPOrPaMM Jlaboparopnas pabota/3amura
BBIYMCIIUTEIILHOW MaTeMaTHUKH JJI1 00pabOTKH N/I-2nk-2 + 1+ |+ nabopaTopHbIX paboT Ne 4, 5, 6
IKCIIEPUMEHTAIBHBIX JIAHHBIX
CaMOCTOSITEJIbHO BBIOMPATh TUI MPUOOPOB IS JlaboparopHnas pabota/3amura
b prbop WJT-2mc2 T I paTopHast p i1t

pCUICHUSA IMOCTaBJICHHOM SKCHepHMeHTaHBHOﬁ 3agaquu

nabopaTopHbIxX pador Ne 1, 2, 3
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4. KOMIIETEHTHOCTHO-OPUEHTUPOBAHHBIE OLIEHOUYHBIE CPEJCTBA JJIsI
KOHTPO.JISI OCBOEHHUS PE3YJIbTATOB OBYUYEHUSI IO JJUCUUIIIUHE
(TEKYIMI KOHTPOJIb YCIIEBAEMOCTH, IPOMEJKYTOUYHASI ATTECTALIUS
O JUCLIUILJINHE)

4.1. Tekymuii KOHTPOJIb yCIIEBAEMOCTH
1 cemecTp

®opma peanuzaiuu: Beictynienue (10kamn)
1. [IpesenTarnus u 3amuta pedepara (Pedepar)

Dopma peanuzanuu: [TucemenHas padora
1. 3ammTa maboparopusix padot Ne 1, 2, 3 (JlabopaTopHas paboTa)
2. 3amuTta nadopaTopHbix padot Ne 4, 5, 6 (Jlaboparoprast pabota)
3. Tect Ha 3Hanue TepmuHosioruu 1 (TecTupoBanue)
4. Tect Ha 3HaHUE TEPMHUHOJIOTUH TI0 JIEKTPOHHON CIIEKTPOCKOIUHU U CKaHUPYIOIIECH 30H10BOM
Mukpockoruu (TectupoBaHue)

bamibHO-pedTUHTOBasA CTPYKTYpa AUCLUILINHBI SABISETCS NPUIOKEHUEM A.

4.2 Ilpome:KyTOYHAS aTTeCTALMS 110 JUCHUIIMHE

Ixsamen (Cemecmp Nel)
Onenka ompenensercs B cooTBeTCTBUM C [lonokeHuem o OayibHO-PEHTHMHIOBOM cHUCTeME AJs
ctynentoB HUY «MDW» Ha ocHOBaHMM CEMECTPOBOM M 3K3aMEHAIIMOHHOM COCTABIISIOIINX.

IIpumeuyanue: OLeHOYHBIE MaTEpUAIbI 110 TUCLMIIIIMHE IPUBEICHBI B (DOHIE OLIEHOYHBIX
matepuaios OITOII.

5. YYEBHO-METOJUYECKOE OBECIIEYEHHUE JUCHUIIJIMHBI

5.1 IleyaTHbIE H 3JIEKTPOHHbIE H3IAHNS

1. Aramanss, 3. I'. [IpuGopsl 1 METOIBI U3MEPEHUS IIEKTPUUECKUX BEJUUUH @ Y4yeOHOoe mocobue
Jutst BTy30B / O. I'. Atamanss . — 2-e u3z., nepepad. u gom . — M. : Beicmras mikoia, 1989 . — 384 c.;
2. AcunoBckuil, D. 1. Ctabunn3upoBaHHbIE IEKTPHUUECKUE TYyTH U UX TPUMEHEHHE B
tertodu3ndeckom 3xcnepumente / 3. V. AcunoBckuid, A. B. Kupumun, B. JI. Huzosckuii . — 2-¢
U3, Uctp. u goim . — M. : ®uzmariur, 2008 . — 264 c. — (ODynaamMeHTanbHas U NPUKIAIHAS
¢usmuka) . - ISBN 978-5-922109-74-1 ;

3. Hryen-Kyoxk llIu. ®u3uka HU3K0TEMIepaTypHOil miaa3msl. JJabopaTopHbIil IpakTUKYM : yueOHOe
nocobue 1o Kkypcam "MaTemaTHuecKoe MOJEINPOBaHNE HCTOYHUKOB HU3KOTEMIIEpaTypHOH
ria3Mbl", "IIpubops! 1 TexHuKa skcnepumenTa', "MznydarenbHble CBOMCTBA U CIEKTPOCKOMHS
Hu3koreMmneparyproil mnasmel" / Hryen-Kyok Ilu, C. 1. ®enoposuy, B. ®. Yunnos, Hau. uccnen.
yH-T "MOU" . — M. : U3n-80 MO, 2014 . — 64 c. - ISBN 978-5-7046-1539-2 .
http://elib.mpei.ru/action.php?kt_path_info=ktcore.SecViewPlugin.actions.document&fDocumentl
d=7662,

4. BOoJOKOHHO-ONTHYECKHE JaTYUKKU. BBOJHBIN Kypc /Ui HHKEHEPOB M HAYYHBIX PaOOTHUKOB :
nep. ¢ aari. / Pen. D. You . — M. : Texnocdepa, 2008 . — 520 c. — (Mup snekrponukn) . - ISBN
978-5-94836-191-8 .;

5. CunbuH, M. II. Pacuer u npoeKTUpOBaHNE BEICOKOBOJIBTHBIX YCKOPUTEINIEH DIIEKTPOHOB IS
paguannonHo Texuosioruu / M. I1. CeunbHH . — M. : DHeproaromusnat, 1989 . — 142 c¢. - ISBN 5-
283-03953-6 : 0.50 .;

6. Paiizep, 1O. I1. ®usuka razosoro paspsaa / FO. I1. Paiizep . — 2-e uza.,nepepad. u jgomn . — M. :
Hayka, 1992 . — 535 c. - ISBN 5-02-014615-3 : 300.00 .;
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7. Jlebene, A. H. OcHOBBI GM3UKU U TEXHUKH YCKOPHUTENEH : YueOHoe mocodue st Pu3nIecKux
U MHXKCHEPHO-(PHU3NUECKUX crenuanbHocTei By3oB / A. H. Jlebenes, A. B. lllanbHoB . — 2-¢ u3n.,
nepepad. u jgom . — M. : DHeproaromusaar, 1991 . — 528 c.;

8. ®enaman, JI. OcHOBBI aHAIM3a MTOBEPXHOCTH U TOHKHX TUIeHOK = Fundamentals of surface and
thin film analysis : nep. ¢ anri. / JI. ®enaman, J[. Maiiep ; pen. B. B. benommikuii . — M. : Mup,
1989 .-342 c.;

9. ITyn, Y. HanorexHosoruu : yaebHoe rmocobue 1o HanpasieHuto "HaHorexHomoruu" : mep. ¢
anry. / Y. [Tyn, @. Oysne . — M. : Texnocdepa, 2004 . — 328 c. — (Mup MaTrepraioB ¥ TEXHOJIOTHH)
.- ISBN 5-948360-21-0 .;

10. Tapacos, K. H. Cnekrpanbnbie mpudopsi / K. W. Tapacos . — 2-e u3n., nom. u nepepad . — JL. :
Mamunoctpoenue, 1977 . — 368 c.;

11. 'aboBuu, M. /1. [Iyuku MOHOB U aTOMOB IS YIIPABJISIEMOTO TEPMOSAEPHOIO CUHTE3A U
texHojorundeckux ueinei / M. JI. 'abosuu, H. B. IInemmBues, H. H. Cemamko . — M. :
Dueproaromuszaat, 1986 . — 248 c.;

12. Muponos, B. JI. OCHOBBI CKaHUPYIOIIIEH 30HI0BOM MUKPOCKOITUY : y4eOHOE MOCcOOue JIyIst
cTapmux KypcoB By30B / B. JI. MuponoB, UH-T pusuku mukpoctpykryp Poc. akax. Hayk . — M. :
Texnocdepa, 2004 . — 144 c¢. — (Mup dusuku u Texuukn) . - ISBN 5-948360-34-2 .;

13. Meroa MHBapUAHTHOI'O IIOTPYKEHUSI B TEOPUHU NIEpEHOCA YacTHIl U u3nydeHuil. [Ipodiaemsl
pacinpOoBKU CUTHAJIOB AJIEKTPOHHON CHEKTPOCKOMUY : y4eOHOE MOCoOue 1Mo KypcaM
"B3aumoeficTBUE YaCTUI U U3JIyY€HUN C KOHCTPYKIIMOHHBIMU MaTepuanamu", "IIpubopsl u
TeXHHKA dKcriepuMeHTa", "MeTo1bl ¥ TPUOOPHI A U3y4EHHUsI HAHOYACTHII'"' TIO HAIIPABIICHUIO
"Snepuas sHepreruka u termopusuka” / B. I1. Adanacees, A. C. I'psses, I1. C. Kams, C. /1.
®denoposuy, Har. uccnen. yu-t "MOU" . — M. : U3n-Bo MDOU, 2016 . — 100 c. - ISBN 978-5-7046-
1679-5.
http://elib.mpei.ru/action.php?kt_path_info=ktcore.SecViewPlugin.actions.document&fDocumentl
d=8186;

14. 1. M. Haru6una- "CnekrpanabHble MpUOOPHI M TEXHHUKA CrieKTpockonuu', M31aTenbeTBo:
"MAILI'N3", Mocksa, Jlenunrpaz, 1963 - (274 c.)
https://biblioclub.ru/index.php?page=book&id=474147;

15. CoBpemenHsie mpobnemsl armocepHoit ontuku. T.3. Cnekrpockonus atmocdepsl / B. E. 3yes,
1O. C. MakymukuH, 1O. H. TTonomapes ; o6mt. pea. B. E. 3yes . — JI. : I'mapomereonsnat, 1987 . —
246 c..

5.2 JIunieH3MOHHOE M CBOOOHO pacnpocTpaHsieMoe NPOrpaMMHoe obecreyeHue:
1. CO "IIpomereit";

2. Office;

3. Windows;

4. Maiing BuneokoHpepeHnuu.

5.3 UaTepHeT-pecypcesl, BKJIIOYas NPogecCHOHAIbHBIC 0a3bI JaHHBIX 1 HH(POPMAILIMOHHO-
CIIPaBOYHBIC CUCTEMBI:

1. 9BC Jlaus - https://e.lanbook.com/

2. 9BC "YHuBepcuTeTcKkas 6M0JM0TEKA OHIANH" -
http://biblioclub.ru/index.php?page=main_ub_red

3. Hayunasi 3siekTpoHHasi Gubauoreka - https://elibrary.ru/

4. ba3a nannbix Web of Science - http://webofscience.com/

5. ba3za nannbix Scopus - http://www.scopus.com

6. HanoHanbHasi 3JIeKTPOHHAs1 OmdmoTeka - https://rusneb.ru/

7. 93BC "KoncyabsTanT crygenra' - http://www.studentlibrary.ru/

8. Daexkrponnasi oudauoreka MOU (36 MIMN) - http://elib.mpei.ru/login.php
9. IMopTan oTKPHITHIX AaHHBIX Poccuiickoii ®exepaunu - hitps://data.gov.ru
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10. ba3a oTKPBITHIX JaHHBIX MUHHCTEPCTBA TPY/AA M COIUAIBHOI 3amuThl PD -
https://rosmintrud.ru/opendata
11. ba3a oTKPBITBIX JaHHBIX MPO(ecCHOHAIBHBIX CTaAHAAPTOB MUHHUCTEPCTBA TPY/AA H
conuaabHoii 3aumThl P® - http://profstandart.rosmintrud.ru/obshchiy-informatsionnyy-

blok/natsionalnyy-reestr-professionalnykh-standartov/

12. Ba3a oTKpBITHIX JaHHBIX MHHHCTEPCTBA IKOHOMHYECKOro pa3putus P® -
http://www.economy.gov.ru
13. Ba3a oTKpbITHIX 1aHHBIX PocuamonuTopunra - http://www.fedsfm.ru/opendata
14. DyaexTpoHHast oTKpbITasi 6a3a naHHbIX '"Polpred.com O630p CMHU" -

https://www.polpred.com

15. Uudopmanuonno-cnpapounas cucrema «Kogexe/Texakenepr» - Hitp:\\proinfosoft.ru;

http://docs.cntd.ru/

16. HauuoHaIbHBII mOpTAaJI OHIAKH 00yueHus: «OTKpbITOE 00pa3zoBanue» - https://openedu.ru
17. Odpunnanbublii caiT @e1epajbHOr0 AareHTCTBA M0 TEXHHYECKOMY PeryJHpPOBAHUIO U

meTpoJioruu - http://protect.gost.ru/
18. OTkpbITasi yHuBepcuterckas undpopmannonnas cucrema «POCCHSID» -

https://uisrussia.msu.ru

6. MATEPUAJIBHO-TEXHUYECKOE OBECHEYEHUE JUCHUIIJIMHBI

Tun noMmenieHus

Homep aynuropun,
HaHMeHOBaHHe

OcHalienue

VY4eOHble ayAUTOPHH
JUISL TIPOBEJICHUS
JICKITUOHHBIX 3aHATHH
Y TEKYIIEro KOHTPOJIA

A-119, YueOHO-HayuHas
nabopaTopust PU3UKU
J1a3Mbl U
WHHOBAI[MOHHBIX
MaTepHaoB

pabodee MECTO COTPYIAHMKA, CTON, CTYIL,
mKag, KOMIBIOTEPHAs CETh C BHIXOJIOM B
WuTepHer, 1a00paTOpHBINA CTEH,
o0opyoBaHue yueOHOE, TEXHUYECKasI
anmaparypa, KOMIbIOTEp EPCOHATBHBIH,
MHBEHTAph CHEIUAIN3UPOBAHHBIN

Y4eOHble ayIUTOpUU
JUISL TIPOBEJICHUS
MPAKTUYECKUX
3aasatuit, KP u KII

A-119, YueOHo-HayuHas
nabopaTopust PU3UKU
I1a3Mbl U
MHHOBAITMOHHBIX
MaTepHaoB

pabouee MeCTO COTPYAHHUKA, CTOJI, CTYII,
mKag, KOMIbIOTEPHAS CETh C BBIXOJIOM B
WnTepHer, 1ab0paTopHBIN CTEH,
obopynoBaHue yueOHOe, TEXHUUECKast
anmnaparypa, KOMIbIOTEP IEPCOHANIBHBIN,
WHBEHTaph CIELUATN3UPOBAHHBIN

VYyeOHble ayAUTOPUH
TUTSL TIPOBEICHUS
1a00paTOPHBIX
3aHATHI

A-119, YyeOHO-Hay4Has
nabopaTopust PU3UKU
I1a3Mbl U
MHHOBAITMOHHBIX
MaTepHaoB

pabouee MeCTO COTPYAHHUKA, CTOJI, CTYII,
Kag, KOMIObIOTEPHAS CETh C BBIXOJIOM B
WuTepHer, 1a60paToOpHBIN CTEH,
obopynoBaHue yueOHOe, TEXHUUECKast
anmnaparypa, KOMIbIOTEP IEPCOHANIBHBIN,
VMHBEHTaph ClELUATN3UPOBAHHBIN

VYyeOHble ayAUTOPUH
JUISI IPOBEJICHUS
IIPOMEKYTOUHON

aTTecTaluuu

A-119, YyeOHO-Hay4Has
nabopaTopust PU3UKU
TU1a3Mbl U
WHHOBAITMOHHBIX
MaTepHaoB

pabouee MeCTO COTPYAHHUKA, CTOJI, CTYII,
Kag, KOMIObIOTEPHAS CETh C BBIXOJIOM B
WuTepHer, 1a00paTOpHBIN CTEH,
obopynoBaHue yueOHOE, TEXHHUECKas
anmnaparypa, KOMIbIOTEP IEPCOHANIBHBIN,
VWHBEHTaph CIEIUaTN3UPOBAHHBIN

ITomentenus mis
CaMOCTOSITEILHOU
paboThI

A-110, BeruucnurenpHas
naboparopust

CTOJI IIPENOAABATEIIS, CTOJI KOMIIBIOTEPHBIH,
CTYJI, JOCKa UHTEPAKTUBHASI, KOMIIBIOTEPHAs
CeThb C BbIXOAOM B lHTEpHET,
MYJIBTUMEAUMHBIN POEKTOP, YKA3Ka
na3epHasi, MHOTO() YHKIIMOHAIbHBIN LIEHTP,
cepBeEpP, KOMIBIOTEP NEPCOHAIBHBIN,
IPUHTEP, HAOOPHI IEMOHCTPALIMOHHOTO
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o0opynoBaHus

IMTomemenus misa
KOHCYJIbTUPOBAHUS

A-208,
IIpenonaBarenbekas

Kpecio pabouee, pabodyee MECTO COTPYIHHUKA,
CTOJ, KA U1 JOKYMEHTOB, KOMIIBIOTEpHAS
CETh C BBIXOJIOM B MIHTEpHET, KOJIOHKH,
KOMIIBIOTEP NEPCOHAIBHBIN, IPUHTEP

IMTomemenus misa
XpaHEHUs
o0opyIoBaHUS U
y4eOHOT0 MHBEHTAps

A-025, KnamoBka
1a00paToOpHOTO
000opyIoBaHUs

CTeIlIax, 000pyIOBaHUE
CHelMalIn3UpOBaHHOE
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IIpuio:xkenue A

BAJJIBHO-PEUTUHIOBAS CTPYKTYPA JJUCHOUILJIMHBI

[Tpubopsl U TEXHUKA HKCTIEPUMEHTA

(Ha3BaHME AUCIUILINHBI)

1 cemecTp

IlepeyeHb KOHTPOJIBLHBIX MEPONPUITHI TEKYIIEr0 KOHTPOJISl yCII€eBAeMOCTH 10 JHCIUILTHHE:

KM-1
KM-2
KM-3
KM-4

KM-5

Tect Ha 3nanue tepmunonioruu 1 (TectupoBanue)

3ammura nadopatopHbix padot Ne 1, 2, 3 (JlaboparopHas pabora)

3amuta nadopatopusix padbot Ne 4, 5, 6 (Jlaboparopras pabota)

Tect Ha 3HAHWE TEPMHUHOJIOTHH IO AIEKTPOHHOW CIIEKTPOCKOINH U CKAaHUPYIOLICH 30HI0BOM
Mukpockornuu (TectupoBaHue)

[Ipesenranms u 3ammTa pedepara (Pedepar)

Buja npoMexyToOUHOM aTTecTANMU — DK3aMEH.

Nunexc KM- | KM- | KM- | KM- | KM-
Howep Paznen nucuuninHb KM: L 2 3 4 >
pasjena Henens 4 8 10 12 16
KM:
1 OCHOBHBIE TPYIIIBI AJIEKTPUUECKON U3MEPUTEIILHON
annaparypsl
11 OCHOBHBIE TPYIIIBI JIEKTPUUECKON U3MEPUTEIILHON + + +
' annaparypsl
2 MeTtoasl TepMoMeETpUN
2.1 MeTtoasl TepMoMeETpUN + + + +
MeTto1bl ¥ TPUOOPHI 1151 SKCHIEPUMEHTAIBHOTO
3 MCCJIEJOBAHMSI INIOTHOCTH ITOTOKA U3JIyYEHUS TIa3MBl.
I1na3MeHHBbIE 30H]IbI
Mertonbl 1 IpUOOPHI 7151 SKCIEPUMEHTATIBHOTO
3.1 HUCCICA0BaHMS INIOTHOCTH MOTOKA U3JTYUCHUS T1J1a3MBbl. + + + +
ITnasmeHHbIE 30HABI
4 MeTo/1bl ¥ TEXHHKA MOTYYEHUS U U3MEPEHUS
BBICOKOI'O HAaIPSKEHUS
41 MeTo/1bI ¥ TEXHHKA MOTYYEHUS U U3MEPEHUS + +
] BBICOKOI'O HAIPSKEHUS
5 TexHUKa MONy4YeHUs TYYKOB 3apsSKEHHBIX YACTHII
5.1 TexHUKa MONy4YeHUs TYYKOB 3apsSKEHHBIX YACTHII + +
6 AnmnapaTHas (yHKIHS CIEKTPOMETPA.
DHeproaHaJIn3aToOPbI
6.1 AnmnapaTHas (yHKIHS CIEKTPOMETPA. + +
] DHeproaHajn3aTopbl
7 OcHOBHBIE BUbI JJIEKTPOHHON CHEKTPOCKOITUHI
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7.1 OCHOBHBIE BUIBI SJIEKTPOHHOM CIIEKTPOCKOTTHH + + +
8 ATOMHBIN CUIIOBON MUKPOCKOIT
8.1 ATOMHBII CHJIIOBOH MHUKPOCKOIT +
9 Jlazepusiii ontuueckuit 3o (JIMJIAP)
9.1 Jlazepusiii ontuaeckuit 3ou7 (JIMJIAP) +
Bec KM, %: | 20 25 25 10 20
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