ﬂ,OKyll‘IEHT noan 0/ 3N1eKTPOHHOIMIAEOBPHAYKH POCCHUU
NHdopmaum DdenepanbHOE rocyIapcTBEHHOE OI0IKETHOE 00pa30BaTeIbHOE

(Dl/lo TaCKa anepbequ YUpEKAECHUE BBICLIETO 06pa30BaHI/Iﬂ
Tonxdiocts: PekTop «UensOunckuii rocynapctBeHHblil yausepeurer» (PI'bOY BO «Henl'Y»)

flata 1%%'6%?{&%}?%9}22&&1%&&%1 "®u3nyeckyii MPakTUKyM'" 10 HANPaBJICHUIO MOATOTOBKHU (crenuanbHocTH) 10.05.03
YHUKA MM (AN NGHa% E¥onacHocTs aBTOMATHIMPOBAHHBIX CHCTeM" HanpaBIeHHOCTH (Ipoduio) crietmamsamus N 4 crp. 1
04c14ed8bfb98fusdnatatiaSasroMatibiiorannex |crcTem KpuTHYECKH BaxkHBIX 06bekToB" ®I'BOY BO «Uenl'V»

PaGouas nporpamMma qTUCUMILIMHBI (MOAYJIs1)*
Pu3nYeCKUi NPaAKTUKYM

HamnpasieHnue moaroToBku (CrenuanbHOCTD)

10.05.03 NuadopmanrmorHast 6€30MacHOCTh, ABTOMATH3UPOBAHHBIX CUCTEM

HanpasnenHocts (mpoguiib)

CliClMaJIn3alnsa N 4 "BG3OHaCHOCTB ABTOMATHU3NPOBAHHBIX CUCTCM KPUTHUYCCKH BAKHBIX
00BeKTOB"

[IpucBanBaemas kBanu@ukanus (CTENEHb)

CIICHHMAJIMCT 110 3aIIUTC I/IHd)ODMaI_II/II/I

®opma 00yueHus

O4Hasin

I'on(s1) Habopa 2025

*Paboyas nporpamMmma I1uCHOUIIINHBL (MO,Z[y.TISI) aZaliTupoBaHa AJisk UHKJIFO3UBHOT'O O6y‘ICHI/I$I HHBaJIMJI0B 1
JIiI ¢ OrpaHUYCHHBIMU BO3MOKHOCTAMUA 3J10POBbA

Yemsounack 2025 r.

© ®I'BOY BO «Henl'V»



MHMNHOBPHAYKU POCCUN
\,} DenepanbHOE rocyJapCcTBEHHOE OI0DKETHOE 00pa3oBaTeIbHOe
@ YUpEKIECHHUE BBICIIETO 00pa3oBaHUsL

«Uensabunckuii rocynapcrseHHbiil yausepeuret» (PI'bOY BO «Henl'V»)

Pabouas nporpamma mucuuIuinHb! "Ou3ndecKuil mpakTHKyM" 0 HaIlPpaBIEHHUIO MOArOTOBKY (crneruanbaocti) 10.05.03
"NuapopmanronHas 6e30II1aCHOCTh ABTOMAaTH3UPOBAHHBIX CHCTEM'" HaNpaBIeHHOCTH (Tpodmmo) criermanm3arys N 4 cTp. 2
"Be3onacHOCTh aBTOMAaTH3NPOBAHHBIX CHCTEM KPUTHUYECKH BaKHBIX 00BbekTOB" @I'BOY BO «HUenl'V»

Conepxanue

1. Henn ocBOEHMS TUCLIUILIAHBI

2. Mecrto aucuumnnsl B ctpykrype OITOIT

3. Komnerenuuu oby4aromerocs, GopMUpyeMble B pe3yJIbTaTe OCBOSHUS TUCHUTITHHBI
(Momyst)

4. O0beM JUCHUTUTHHBI (MOTYJIS)

5. CtpyKTypa U cofiepKaHue AUCIUTUIMHBI (MOJTYJIS)

6. @OH/1 OLICHOYHBIX CPEICTB

6.1. IlepeueHpb BUIOB OILICHOYHBIX CPEACTB

6.2. TunoBble KOHTPOJBHBIE 33JaHUS U UHBIE MAaTE€pUAIbI U TEKYILEH aTTECTalun
6.3. TuroBble KOHTPOJIBHBIE BOIPOCHI U 3aJaHUS JUIsl IPOMEKYTOYHOM aTTECTAlNN

6.4. Kputepun onieHUBaHUS

7. YueOHO-MeTOaUYECKOE U UH(POPMAITMOHHOE 00€CTICUCHUE AUCITUTLITUHBI (MOTYJIs)
7.1. PekomeHyemast aureparypa

7.2. Ilepeuenb pecypcoB HH()OPMAIIMOHHO-TEIEKOMMYHUKAIMOHHOM ceTu "MuTepHer"
7.3. Ilepeuenpb nHPOPMALTMOHHBIX TEXHOJIOTUI

8. MaTepuanbHO-TEXHUUYECKOE 00ecTIeueHrnEe JUCIUIUIMHBI (MOTYJIS)

9. MeTtoauueckue yKa3aHust sl 00y4aroImxcsi 10 OCBOCHUIO TUCIUIUIMHBI (MOTYJIs)
10. CnenuaibHble yCIOBUS OCBOCHUS AUCLUILIIMHBI 00YyUaIOIIMMUCS C UHBAJIMAHOCTBIO U
OrpaHUYECHHBIMHA BO3MOKHOCTSIMHU 3/10POBbSI

© ®I'BOY BO «Henl'V»




MHMNHOBPHAYKU POCCUN
\,} DenepanbHOE rocyJapCcTBEHHOE OI0DKETHOE 00pa3oBaTeIbHOe
@ YUpEKIECHHUE BBICIIETO 00pa3oBaHUsL

«UensOunckuit rocynapcrsenHslil yausepeurer» (PI'bOY BO «Henl'V»)

Pabouas nporpamma nucuuIuinHb! "Ouzndeckuil mpakTHKyM" O HAaIIPaBJIEHUIO MOATOTOBKH (cneunansHocTr) 10.05.03
"NuapopmanronHas 6e30II1aCHOCTh ABTOMAaTH3UPOBAHHBIX CHCTEM'" HaNpaBIeHHOCTH (Tpodmmo) criermanm3arys N 4 cTp. 3
"Be3onacHOCTh aBTOMAaTH3NPOBAHHBIX CHCTEM KPUTHIECKH BaKHBIX 00bekToB" @I'BOY BO «Henl'Y»

1. HEJIX OCBOEHUMA TUCHUTIINHBI

Lens npenogaBanust JUCHUIUTUHBI « DU3HYECKUN TPAKTHUKYM» COCTOUT B (POPMHUPOBAHUH Y CTYAEHTOB HABBIKOB MPOBEICHHS
(bM3UIECKUX SKCIIEPUMEHTOB M aHAJIN3a UX PE3yIbTaToB.

OCHOBHBIE 33J1a4l TUCIUILINH: MU3YyUYCHHUE OCHOBHBIX MMOHATHHA U 3aKOHOB (I)I/I3I/IKI/I, OCBOCHHEC METOI0B pa60T51 C H3MepHTeJ’IBHOI>i
anr{apaTypoﬁ 1 SKCIICPUMCHTAJIBHBIMH YCTAaHOBKaMH; OCBOCHUE METOJ0B 06pa6OTKI/I Pe3yJabTaTOB H3MepeHHﬁ " OLCHKHU UX
HOI’peLHHOCTefI; 3HAKOMCTBO C OCHOBHBIMH SKCIICPUMEHTAJIbHBIMHA METOIaMHU HCCHEHOBaHHﬁ, HCIIOJIE3yEMBIMU B (1)H3I/IKB.

Pe3yJILTaTBI O6y‘IeHI/IH 110 TUCHOUIUTMHE HAIIPABJICHBI HA JOCTMKCHUEC NHAUKATOPOB!:

OIIK-3.1. Obnagaer 3HAHUSIMHA OCHOBHBIX MaTEMAaTHUYECKHUX ITOHITHI U METOJIOB.

OIIK-3.2. meer HpaKTI/I‘{eCKI/Iﬁ OIIBIT UCIIOJIb30BAHUS MAaTEMATUYCCKUX METOJAOB JI PCHICHU 3a/1a4 HpO(i)eCCI/IOHaJ'ILHOI‘/‘I
JCATCIIBHOCTH.

OIIK-4.1. O6nanaet 6a30BBIMH 3HAHUSMH, TOJYIYCHHBIMHU B 0071aCTH (PU3KUKH M PATHOIICKTPOHUKH.

OIIK-4.2. JIeMOHCTpHPYET YMEHHUS aHAIN3UPOBATh (PU3UUCCKYIO CYITHOCTD SBJICHHUI U IPOLIECCOB, JISKAIIUX B OCHOBE
(YHKIMOHUPOBAHUS MUKPOIJICKTPOHHOM TEXHUKH.

OIIK-4.2. ImeeT NpakTHYECKUH OIBIT IPUMEHATh OCHOBHbIE (PM3MUECKHE 3aKOHBI X MOJISNH JULsl peLIeHNs 3a/1a4u poQecCHOHANIbHOM
JIeATEILHOCTH.

2. MECTO JUCHUIIIMHBI B CTPYKTYPE OIIOII

Huka (pazgen) OITOIT: b1.0.12

2.1 TpeOGoBaHus K MpeIBAPUTENLHOI MOATOTOBKE 00y4YaI0IIEerocs:

He npexycmotpeno.

2.2 I[I/ICIII/IHJII/IHLI U MPAKTHKH, Il KOTOPBLIX OCBOCHHE JTAHHOM JUCUMIIJIMHBI (MOIlyJIﬂ) He00X0IMMO KaK npeamecrsyromiee:

MeTpoJIorus U 3J1eKTPOopaiuon3MepeHUs

SHGKTpOHHLIC METOAbI I/BMepeHI/Iﬁ

Ha60paT0me QJICKTPOHUKU U CXEMOTEXHUKHU

VYuebnas npakTrka (y4eOHO-1a00paTOPHBIH MPAKTHKYM)

3. KOMIIETEHI[AY OBYYAIOIIETOCSl, ©OPMUPYEMBIE B PE3YJILTATE OCBOEHMSI JUCLIATLTAHBI
(MOJY.JIsT)

OIIK-3: Cnoco0eH ucnoab30BaTh MaTeMaTHYeCKHe MeTOAbI, He00X0AUMBIe /IS pelleHust 3a1a4 npogeccuoHaILHOM
JNeATeTbHOCTH

3HaTh:

Jns noctmxenus unaukaropa OINMK-3.1: 3HaTh npaBuia oopMIICHHS OTYETOB 10 JTabOpaTOPHBIM paboTaM

YMmern:

Jns noctrmxenus unaukaropa OITK-3.2: YMeTb opraHu30BBIBaTh H3I0XKEHHE IIOJYyIEHHOH B 9KCIIEpUMEHTaX HHPOpMaLUK B
COOTBETCTBHH C YCTAaHOBICHHON (pOPMOH OTIETOB

Buaanernb:

Jnst moctmxenus uaankaropa OIIK-3.2: BirageTs HaBEIKOM IIPEACTABICHHS Pe3yIbTaTOB H3MEPEHHI U PacueTOB B BUJE TAOIHI] U
rpadukos

OIIK-4: Cnoco0eH aHAIU3UPOBATH PU3HYECKYIO CYIIIHOCTD SIBJIEHUIl U MPOLECCOB, JeKAIIUX B 0CHOBE (PYHKIIMOHUPOBAHMS
MHKPO3JIeKTPOHHOI TEXHUKH, IPUMEHSTH OCHOBHBIE (JU3HYECKHUE 3aKOHbI H MO/IEJIH /ISl pellieHHs 32/1a4 NPodecCHOHATBHOM
JesATeIbHOCTH

3HaTh:

Jns noctmxenus nnankaropa OITK-4.1: 3HaTh NPUHIMIBI OpraHU3AMK PU3NYECKOTO HKCIIEPUMEHTA, IPUEMBI 1 0COOCHHOCTH
UCIIOJIb30BAHUS U3MEPUTENILHOM annapaTypsl

YMmern:

Jns noctmkenns naaukatopa OITK-4.2: YMeTh NpoBOIUTh (PU3HUECKHE IKCTIEPUMEHTHI, (GHKCUPOBATH U 00padaTHIBATH PE3YIbTATHI
W3MEPEHHIA, IeNaTh BHIBO/IBI M3 MOJIyYEHHBIX PE3yIbTaTOB

© ®I'BOY BO «Henl'V»



MHHOBPHAYKH POCCHUU

YUpEKAECHHE BBICIIEr0 00pa3oBaHHs

Y

DenepanbHOE rocyJapCcTBEHHOE OI0DKETHOE 00pa3oBaTeIbHOe

«UensOunckuit rocynapcrsenHsiil yausepeurer» (PI'bOY BO «Henl'Y»)

Pabouas nporpamma mucuuIuinHb! "Ou3ndecKuil mpakTHKyM" 0 HaIlPpaBJIEHHUIO MOAr0TOBKH (creruansaocty) 10.05.03
"NuapopmanronHas 6e30II1aCHOCTh ABTOMAaTH3UPOBAHHBIX CHCTEM'' HampaBieHHOCTH (podmito) crenpanu3anust N 4
"Be3onacHOCTh aBTOMAaTH3UPOBAHHBIX CHCTEM KPUTHIECKH BaKHBIX 00bekTOB" ®I'BOY BO «Henl'Y»

crp. 4

Baagers:

PE3YIbTATOB, X COOTBETCTBUA TCOPCTUICCKUM ITPEACTABICHUAM

IIJ'I?{ JAOCTHIKCHUA HHANKATOpa OIIK-4.3: BJ'IaL[eTI) METOJAaMHU aHaJIn3a JOCTOBCPHOCTH MOJYUYCHHBIX SKCIICPUMCHTAJIBHBIX

B pe3yabTaTe 0CBOCHHUS JUCHUILIHHBI 00y4aloLIuiics 10/KeH

3.1|3unarth:

3.1.1|mpaBmna ohOpPMIICHUS OTYETOB I10 JTAOOPATOPHEIM paboTaMm;

annaparypsl.

3.1.2|npuHIUIBI OpraHu3aiy GU3NIECKOTO IKCIIEPUMEHTA, IIPHEMbI U OCOOCHHOCTH HCIIOJIb30BAHUS M3MEPUTEILHON

3.2|Ymern:

OTYETOB;

321 OpPraHn30BbIBATH U3JIOKECHUC HOHy‘{eHHOﬁ B OKCIICPUMECHTAX I/IH(i)OpMaIlI/II/I B COOTBECTCTBUU C yCTaHOBJ’IeHHOfI (1)OpMOI‘/‘I

IMOJIYUYCHHBIX PE3YJIbTATOB.

3.2.2|npoBoauTh (hU3NUECKUE SKCIICPUMEHTBI, PUKCUPOBATh U 00pabaThIBaTh Pe3yJIbTaThl K3MEPCHUH, IENIaTh BBIBOJIBI U3

3.3|Baagetn:

3.3.1|HaBeIKOM MpeacTaBJICHUS PE3YJILTAaTOB I/ISMepeHI/Iﬁ 1 PacUuCTOB B BUJC Ta6J'[I/II_I u Fpa(l)I/IKOB;

MpeaCTaBJICHUAM.

3.3.2 METOJaMH aHaJIn3a JOCTOBCPHOCTH MOJTYUYCHHBIX SKCIICPUMCHTAJIBHBIX PE3YJIbTATOB, UX COOTBETCTBUA TCOPCTUICCKUM

4. OFbEM JUCIHUIIIMHBI (MOIY.JIST)

O6wasn TpyaoemMKocTb

6 3ET

Yacos 1o yue6HOMYy IutaHy : 216
B TOM 4HCIIE :

ayauTOpHBIE 3aHATHs : 102
camocTosTenbHas padota :  103,5

KOHTakTHas pabora: 112,5

Buapr KOHTPOJIsT B CEMECTpax:

3a4eTsl 1, 2,3

HKP: 10,5
5. CTPYKTYPA U COAEP)KAHUE JUCIHUIIJIMHBI (MOAYJISA)
Kon HaumeHnoBanmue pa3jiesioB U TeM /BUA 3aHATHS/ Cemectp | Yacos Jlutepatypa
| 3aHATHSA [ Kvpc
Pazgen 1. ®usuyeckuii NPAKTHKYM 110 MeXaHHUKe U MOJIEKYJISIPHOMI
dusnke
11 M3mepenusi, ommOKky u3MepeHnii, 00paboTKa pe3yIbTaToOB U3MEPEHHIA. 1 12 [JI1.1 J11.2 JI1.3 J11.4
N3mepenue nuHedHbIX BeaundrH. OOpaboTKa NPSIMBIX U KOCBEHHBIX JI1.5 J11.6J12.1 JI2.2
M3MEpEeHH. YTIpaXHEeHHS [T0 pacdeTy omuOoK. MeTo 1 HanMEHBIITIX J12.3J12.4 J12.5 J12.6
KkBajpaToB. /J1ab/ JI12.7 J12.8713.1 JI3.2
JI3.3 J13.4 JI13.5 J13.6
JI3.8
31 32 33 24 25 56
97
1.2 JIaGopaTopHEIi MPaKTUKYM MO KHHEMATHKE, THHAMUAKE U MEXaHUIECKIM 1 12 (JI1.1 J11.2 JI1.3 J11.4
KousieOanusim /J1a6/ JI1.5 J11.6J12.1 J12.2
J12.3 J12.4 J12.5 J12.6
JI12.7 J12.8J13.1 J13.2
JI3.3 J13.4 J13.5 J13.6
JI3.8
210233 34 35 D6
37

© ®I'bOY BO «Yenl 'Yy
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MHWHOBPHAYKHN POCCHUA

YUPEXACHUE BbICIIETO 00pa3oBaHuUs

DenepanbHOE roCyJapcTBEHHOE OI0/KETHOE 00pa3oBaTeIbHOE

«Yenabunckuii rocynapctseHHbii yHusepcuret» (PI'bOY BO «Henl'Vy»)

Pabouas nporpamma nucuuiuinab! "®uzndeckuil mpakTHKYM'" 1O HAIIPaBJICHHUIO MOATOTOBKY (cnenuansHoctu) 10.05.03
"NurpopmanronHas 6e30II1acCHOCTh ABTOMAaTH3UPOBAHHBIX CHCTEM'" HaNpaBiIeHHOCTH (Tpodmmo) criermanm3arys N 4
"be3onacHOCTh aBTOMAaTH3NPOBAHHBIX CHCTEM KPUTHIECKH BaKHBIX 00bekToB" PI'BOY BO «Uenl V»

cTp. 5

13

JIabopaTopHbIi NPaKTUKYM 110 MOJNEKYIIpHON pu3uke /J1ab/

1

10

JI1.1J11.2 J11.3 J11.4
JI1.5 J11.6J12.1 J12.2
J12.3J12.4 J12.5 J12.6
JI2.7 J12.8]13.1 JI3.2
JI3.3J13.4 JI3.5 JI3.6
JI3.8
01392 33 54 35 26
97

1.4

IToaroToBKa K JTaOOpaTOPHBIM paboTaM: 03HAKOMIICHHE C TEOPETHYSCKUMU
OCHOBaMH, yCTPOHCTBOM M IIPUHIUIIOM PAOOTHI yCTAHOBKH, [LIAHOM
IKCTIEPUMEHTAIBLHOTO UCCIICIOBAHUS, TIOITOTOBKA 3aTOTOBKU OTYETA.
BeimonHeHne pacyeToB mo 00paboTKe pPe3yIbTaTOB H3MEPEHHI, CPABHCHHIO C
TEOPETHYESCKUMU MOJISIISIMU, HATJISIZIHOE TPE/ICTABICHUE Pe3ylIbTaToB B hopme
TabuIl ¥ rpa)uKoB, IOJATOTOBKA OTUYETOB IO JJabopaTtopHbiM pabotam. /Cp/

34,5

JI1.1J11.2 J11.3 JI1.4
JI1.5J11.6J12.1 J12.2
J12.3J12.4 J12.5 J12.6
J12.7 J12.8]13.1 JI3.2
JI3.3 J13.4 J13.5 JI3.6
JI3.8
30132 33 2435 26
97

Paznen 2. ®uznyeckuii NPaKTHKYM M0 YJIEKTPUYECTBY U MAarHETH3MY

2.1

JlaGopaTopHbIii MPAKTHKYM IO 3JeKTpudecTBy /J1a6/

12

JI1.1J11.2J11.3 J11.4

JI1.6J12.1 J12.2 J12.3

J12.4 J12.5 J12.6J13.1

JI3.2J13.3 J13.4 JI3.5

JI3.6 J13.7 JI3.8 JI3.9

3013233 2435 26
97

2.2

JlaGopaTopHbIii MPaKTHKYM 10 MarueTusmy /J1a6/

12

JI1.1J11.2 J11.3 J11.4

JI1.6J12.1 J12.2 JI2.3

J12.4 J12.5 J12.6J13.1

JI3.2J13.3J13.4 JI3.5

JI3.6 J13.7 JI3.8 JI3.9

D132 33 34 35 26
97

2.3

JlaGopaTopHbIii MPAKTHKYM IO 3JIEKTPOMArHUTHBIM KojieOanusm /J1ab/

10

JI1.1J11.2 J11.3 J11.4

JI1.6J12.1 J12.2 JI2.3

J12.4 J12.5 J12.6J13.1

JI3.2J13.3J13.4 JI3.5

JI3.6 J13.7 JI3.8 JI3.9

0132 33 54 25 26
97

2.4

IoaroroBka K 1a00paTOpHBEIM PadOTaM: 03HAKOMIICHHE C TEOPETHYECKUMHU
OCHOBaMH, yCTPOWCTBOM M MPUHIIUIIOM pabOTHl YCTAaHOBKH, IJIAHOM
IKCIIEPUMEHTAIBHOTO HCCIEJOBAHMUS, TOATOTOBKA 3aTOTOBKH OTYETA.
BeImonHeHe pacyeToB 1Mo 00paboTKe Pe3y/IbTaTOB H3MEPEHHI, CPABHCHHIO C
TEOPETUYECCKIMH MOJICIISIMH, HATIISITHOE TIPEACTABICHUE PE3YIIbTaToOB B hopme
TabauIl ¥ rpa)uKoB, NOATOTOBKA OTYETOB 10 JJabopaTtopHbiM pabotam. /Cp/

34,5

JI1.1J11.2J11.3 J11.4

JI1.6J12.1 J12.2 J12.3

J12.4 J12.5 J12.6J13.1

JI3.2J13.3 J13.4 JI3.5

JI3.6 JI3.7 JI3.8 JI3.9

0132 33 54 25 26
97

Pazgen 3. ®usnyeckuii NPaKTHKYM 110 ONTHKE

© ®I'bOY BO «Yenl 'Yy
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MHWHOBPHAYKH POCCHUU

YUpEKAECHHE BBICIIET0 00pa30BaHUs

DenepanbHOE rocyJapCcTBEHHOE OI0DKETHOE 00pa3oBaTeIbHOe

«UensOunckuit rocynapcrsenHslil yausepeurer» (PI'bOY BO «Henl'V»)

Pa6ouas nporpamma aucuurInHb! "OU3NUECKU TPAKTHKYM" TI0 HalpaBJIEHHIO TOATOTOBKH (crenuaipHoct) 10.05.03
"NudopmarnmonHas 6e301acHOCTh ABTOMAaTH3UPOBAHHBIX CHCTEM'" HalpaBIeHHOCTH (podmimio) crermanu3anys N 4
"be30nacHOCTh aBTOMAaTH3NPOBAHHEIX CHCTEM KPUTHUYECKH BaKHBIX 00bekTOB" ®I'BOY BO «Uenl'V»

cTp. 6

31

Jla6opaTopHbIil NpakTUKYM 110 reoMeTpuuecKoi ontuke /J1ab/

3

8

J1.1J11.2 J11.3 J11.4
JI1.6J12.1 J12.2 J12.3
J12.4 J12.5 J12.6J13.1
JI3.2J13.3J13.4 JI3.5
JI3.6 JI3.8 JI3.9
01 3233 24 25 56
o7

3.2

Jla6opaTopHbIi NpakTUKYM 110 BOJHOBOII onTuke /J1a6/

16

J1.1J11.2 J11.3 J11.4
JI1.6J12.1 J12.2 J12.3
J12.4 J12.5 J12.6J13.1
JI3.2J13.3 J13.4 JI3.5
JI3.6 JI3.8 JI3.9
91 32 33 24 25 56
97

3.3

JlaGopaTopHbIi NpakTHKYM 110 KBaHTOBOH onTuke /JIa6/

10

JI1.1J11.2 J11.3 J11.4
JI1.6J12.1 J12.2 J12.3
J12.4 J12.5 J12.6J13.1
JI3.2J13.3J13.4 JI3.5
JI3.6 JI3.8 JI3.9
01392 33 B4 25 56
97

3.4

TToaroroka k 1ab0paTOPHEIM pabOTaM: 03HAKOMIICHHE C TCOPETHYCCKHUMH
OCHOBaMH, yCTPOHCTBOM M IIPUHIUIIOM PAOOTHI YCTAHOBKH, [UTAHOM
9KCNICPUMCHTAJIBHOT'O UCCIICA0OBAaHUs, ITOATOTOBKA 3arOTOBKU OTYETA.
BeimonHeHre pacyeToB mo 00paboTKe Pe3ysIbTaTOB H3MEPECHHI, CPABHCHHIO C
TEOPETHYECKUMU MOJISIISIMU, HATJISZHOE TIPE/ICTABICHHE PE3YIbTaTOB B hopme
TabaHI ¥ rpa)uKoB, IOATOTOBKA OTUETOB 110 JJabopaTtopHbIM padoTam. /Cp/

34,5

JI1.1J11.2 J11.3 J11.4
JI1.6J12.1 J12.2 J12.3
J12.4 J12.5 J12.6J13.1
JI3.2J13.3J13.4 JI3.5
JI3.6 JI3.8 JI3.9
91 32 33 24 25 56
97

Pa3nen 4. Unas konTaKkTHasi paboTa

41

WunuBunyanbHble KOHCYJIBTAUH, TEKYIUH KOHTpois /MKP/

3,5

JI1.1J11.2 J11.3 J11.4
JI1.5 J11.6J12.1 J12.2
JI2.3 J12.4 J12.5 J12.6
JI2.7 J12.8J13.1 JI3.2
JI3.3J13.4 JI3.5 JI3.6
JI3.7 J13.8 JI3.9
91 32 33 24 25 56
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4.2

WunuBHIyanbHbIe KOHCYIBTANH, TEKYIUi KOHTpob /TKP/

3,5

J1.1J11.2 J11.3 J11.4
JI1.5 J11.6J12.1 JI2.2
J12.3J12.4 J12.5 J12.6
JI2.7 J12.8J13.1 JI3.2
JI3.3J13.4 JI3.5 JI3.6
JI3.7 JI3.8 JI3.9
013233 24 25 56
o7

© ®I'BOY BO «Henl'V»




MHMNHOBPHAYKU POCCUN
\,} DenepanbHOE rocyJapCcTBEHHOE OI0DKETHOE 00pa3oBaTeIbHOe
@ YUpEXIECHHUE BBICIIETO 00pa3oBaHUs

«Uensabunckuii rocynapcrBeHHbliil yausepeuret» (PI'bOY BO «Henl'V»)

Pabouas nporpamma mucuuIuinHb! "Ou3ndecKuil mpakTHKyM" 0 HaIlPpaBJIEHHUIO MOAr0TOBKH (creruansaocty) 10.05.03
"NurpopmanronHas 6e30II1acCHOCTh ABTOMAaTH3UPOBAHHBIX CHCTEM'" HaNpaBiIeHHOCTH (Tpodmmo) criermanm3arys N 4 cTp. 7
"Be3onacHOCTh aBTOMAaTH3NPOBAHHBIX CHCTEM KPUTHUYECKH BaKHBIX 00bekTOB" PI'BOY BO «Uenl'V»

4.3 WupuBuayanbHble KOHCYIbTAIMU, TEKYIHH KOHTpob /MKP/ 3 35 |JI1.1J11.2J11.3711.4
J1.5J11.6J12.1 J12.2
J12.3 J712.4 J12.5 J12.6
JI12.7 J12.8J13.1 JI3.2
JI3.3J13.4 JI3.5 J13.6
JI3.7 13.8 JI3.9
01 32 33 B4 35 56
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6. POHJ OHEHOYHBIX CPEJICTB

6.1. IlepeueHb BUAOB OLEHOYHBIX CPEACTB

OT4eT 1o 3ajaHusAM J1TabOPaTOPHOH PabOTHI.
KoHTpoJbHBIE BOTPOCHI.

6.2. TunoBbIe KOHTPOJIbHBIC 3aIaHUSI U HHBIC MaTePHAJIbI 1JISl Te]cymei/i aTreCcTaluu

CobecenoBanue 10 J1a00OPaTOPHBIM paboTam:

1. 3aBUCHT 1 IEpHO KOJIeOaHU# PU3MIECKOTO MasSTHUKA OT €ro Macchl?

2. Chopmynupyiite Teopemy I'tolirenca-1llteiinepa.

3. Kak BIMSIOT Ha TOYHOCTH OIIpe/ieIeHns ( KoJIeOaHNs TeMIIepaTyphl, CHlla TPeHHS, aMILTUTy ja KoneOaHui MasTHHKA?

4. Ilouemy ompezaeneHue § NpoU3BOAUTCs OoJiee TOUHO ¢ IOMOIIbI0 00OPOTHOTO, @ HE MATEMAaTUUECKOTO MasgTHUKA?

5. Haiiure npuBEeICHHYIO JUIMHY M NIEPUO]] KoJIeOaHUH (PU3MYECKOTO MasSTHHUKA, TIPEICTABIIAIONICTO COO0I OJTHOPOIHBIH CTEpPIKEHb,
uMeromuil  anuHy L ¥ Maccy M, MoJBELIEHHbIH 3a OJUH U3 CBOUX KOHIIOB.

6. Kaxk Oyzer BecTH ce0st hM3MUECKUH MAasSTHHK, €CIIH COBMECTHTh TOUKY €TI0 MoABeca ¢ IIEHTPOM Macc?

7. ITpu KakoM pacCTOSIHUM OT LIEHTPa Macc 0 TOUYKU I0/Beca epuo KojaeGaHui MasTHUKA MUHUMAaJICH?

8. UTo moHUMArOT 1moj yriaoBoii ckopocThio? Kak HalpaBiieH 3TOT BEKTOP M Y€MY PaBEH €ro MOIYyIh?

9. Kakas BennurHa Ha3bIBAE€TCSA MOMEHTOM MHEPLHHU Tela OTHOCUTENBHO 0cH? CKOJIBKO MOMEHTOB HHEPIIMU MOXKET UMETh IaHHOE
tesio? Uro npousoiaer ¢ MOMEHTOM MHEPILMH, ECIH OCh IEPEMECTUTh apalIeIbHO caMoii cebe, ynassich ot Tesna? M3 MHOXecTBa
napaJuleNIbHbIX OCEll 4eM XapaKTepHa Ta, OTHOCUTEIbHO KOTOPOH MOMEHT UHEPLUH MUHUMAJICH?

10. Otkyna cienyer, 4TO MOMEHT UHEPLUM Tela PaBEH CyMME MOMEHTOB HHEPIHMHU OTIEIbHBIX ero yacTei? Kak 3To monoxenue
MOXHO UCIIOJIb30BATh JUISl BHIUUCICHUSI MOMEHTA HHEPLUH TeN CIOKHOU HOpMBbI?

11. JlaiiTe onpeneneHue MOMEHTA CUJIbl, MOMEHTA MHEPLIUH, JIMHEHHOTO U YIJIOBOTO yCKOPEHUs. BeiBenuTe CBsA3b IMHEHHOTO U
YIJIOBOTO YCKOPEHHUSL.

12. Kak cBsi3aHa CKOPOCTb PACIPOCTPAHEHUsI KosieOaHuil ¢ yIpyrocTsio cpeasl?

13. OOBbsicHHTE BO3HUKHOBEHHUE CTOSYUX BOJIH. KaKOBBI OCOOEHHOCTH CTOSYUX BOJIH?

14. ITouemy cTOSTUUE BOJIHBI HE IIEPEHOCST 3HEPrun?

15. Kak mmensercs (a3a 3ByKOBOH BOIHBI IIPH OTPAKEHUH OT MPETIITCTBUS?

16. OxapaxTepu3yiTe pasnudus MeKAY KPUCTAIIMYECKUM U XKUIKUM COCTOSHUAMH OJJHOTO ¥ TOTO € BEIECTBA C TOYEK 3PEHHUS: a)
TEPMOJIMHAMHUKH; 0) MOTEKYIIPHO-KHHETHIECKOH TEOPHUH.

17. Ilpumenums! unu HeT | v || Havana TepMOAMHAMUKY K IpolieccaM IIaBIeHUs U KpucTamu3anun? OTBeT 000CHyHTe.

18. Ilepeuncnure TepMOAMHAMUYECKUE TAPAMETPBI, U3MEHSIOLIMECS IIPY IUIABJICHUU U KPUCTAIUIM3ALUH, YKaXKUTE HAIIPABIEHHs 9THX
HU3MEHEHUI.

19. Kak u3mensiercs terutoeMkocts Cp  BeliecTBa, kakoBa BenudyrHa Cp nipu gazoBom nepexone | poma?

20. JlaiiTe onpeneneHue MOHATUH «XUMUUYECKUH IOTECHLIMAID) U «IHEPTUsl aKTUBALIMK TEPMOAMHAMUYECKON CUCTEMBI».

21. IloueMy UMEHHO pa3IUuUe XUMHYECKUX TOTEHIIUAIOB BELIECTBA B KPUCTAJUINUECKOM U XKUJKOM COCTOSHUSAX 00YCIOBIUBAET
BO3MOXHOCTB (ha3zoBoro nepexoaa | poga?

22. Ilepeunicnute ¥ 0OXapakTepusyiiTe cTaluy U3MEHEHUsI COCTOSIHUS BEILECTBA [IPU HATPEBE U OXJIAXKIEHUM C TOUKH 3PEHHS: a)
TEPMOJMHAMUKHY; 0) MOJIEKYISPHO-KHHETHIECKOH TEOPHH.

23. OObsicHUTE IPUYUHBI U3MEHEHUS SHTPOIMU CUCTEMbI KPUCTAJLI -XKUAKOCT IPH  IOBBIILCHUY U IOHUKEHUU TEMIIEPATYPBIL.
24. DHTponus ABIAETCS aAAUTUBHON BEIMYMHON; IEPEUNCIIUTE U 0XapaKTEPU3YITE OTAEIbHBIEC YWICHBI SHTPOIIUH CUCTEMBI
KPUCTAJLI-KHUIKOCTb.

25. YUro Takoe SKBUIOTEHIMAIbHASI IOBEPXHOCTH?

26. JlokaxuTe OpTOrOHAIbHOCTh CUJIOBBIX JIMHUI M 3KBUIIOTEHIMAIBHBIX IIOBEPXHOCTEH B 31€KTPOCTATUUECKOM IIOJIE.

27. B ueM oTaMuKe NPOBOAHUKOB, MOJIYIPOBOIHUKOB U U30JSATOPOB?

28. OuzuuecKuil CMBICI SHEPTrUY aKTUBALUKM HOCUTEIEH B IOIYIPOBOJHUKE?
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29. Kak IBIKETCS 2JIEKTPOH B OJJHOPOJHOM MAarHUTHOM Ioje?

30. Kakas cBs1i3p Mexay siBieHueM XoJsuia u cusoit Jlopenma?

31. Onpenenute NOHATHE "NOABWKHOCTL HOcuTens 3apspaa’. Kak cBs3aHa MOJBMXKHOCTB 3aps/a C JJIEKTPOIPOBOIUMOCTHIO
BellecTBa?

32. Yto Takoe MarHUTHasi BOCIIPUUMUYHUBOCTD BEIIECTBA?

33. YeMm oTnHyaoTCs Aua- U eppoOMarHUTHBIE BEIleCTBA?

34. Kakoii 3HaK ©UMeeT MarHUTHasi BOCIIPUAMYHBOCTD JIJIsl THAMArHETHKOB, TApaMarHeTHKOB, peppoOMarHeTHKOB?

35. Kak cBsi3aHa MarHUTHas: BOCHIPUUMYUBOCTh C MAHUTHOW IIPOHUIIAEMOCTHIO?

36. UeM eppOMarHeTHKH OTIHYAIOTCS OT JAPYTUX BEIICCTB?

37. Yro Takoe gomeH? Ilouemy peppoMarHeTHk pa3ouBaeTCs Ha JOMEHBI?

38. Kak mpoucxoauT HaMarHuuuBaHue GeppoMarHeTHKOB?

39. YUro Taxoe netis rucrepesuca? Kakue NpuuuHbL €€ BHI3bIBAIOT?

40. Kakue xoneOanus Ha3pIBAIOTCS 3aTyxaromumu? [ToueMy MpoOUCXOaUT 3aTyXaHue CBOOOTHBIX KOJIeOaHHi B peaIbHBIX KOHTYypax?
41. Yo noHUMaIoT oA K03 GUIIEHTOM 3aTyXaHus, jorapudmuueckum nexkpemenToM? KakoBa cBA3b MeXIy HUMU?

42. Kako#t pa3psiq Ha3pIBaeTCs anepruoguaeckuM? UTo MOHNUMAFOT IO KPUTHIECKAM 3HAYCHUEM COTPOTHBIICHUS H YeMY OHO PaBHO?
43. HauepTuTe cxeMmy IOCIEI0BAaTENbHOIO (IIapaieabHoro) KOHTypa. OOBsICHUTE MIPOLECCH], IPOTEKAIOIUE B KOHTYpE IPU
MOJKITIOYSHUH K HEMY UCTOYHMKA MIEPEMEHHOTO HANPSHKEHHSI.

44. KaxuM 00pa3oM ONUCHIBAETCS CONPOTUBIEHUE KOHTYpa IEPEMEHHOMY TOKY?

45. Kak coOCTBeHHas 4acTOTa KOHTYpa 3aBUCHT OT ero napamerpoB? Kak 1o0poTHOCTh KOHTYpa 3aBUCHT OT €r0 apameTpoB?
46. Ha3oBUTe OCHOBHBIE JIETalI ONTHYECKON YaCTH MUKPOCKOIIA, UX Ha3HAYEHHE.

47. Kak onpeernsior THHEeHHOE YBeINIeHHe MUKPOCKoma?

48. B uem ominuue abCOMIOTHOTO U OTHOCUTEJILHOTO IOKa3aTelIs PeIoMIIeHUs?

49. ChopMynupyiTe OCHOBHBIC 3aKOHBI OTPAXKCHHUS U TIPETIOMIICHHS.

50. KakoBa cBs3b OKa3aTelisl MPEIOMIICHUS CPE/Ibl U CKOPOCTH CBETa B HEH?

51. Yto Ha3BIBAIOT UTMHOM KOTEPEHTHOCTH, BpEMEHEM KOT€PEHTHOCTH?

52. B ueM OTIMUYME reOMETPUYECKOl pa3HOCTH X0/a JIydel OT ONTHYECKOH pa3sHOCTH Xona?

53. 3anumunTe ycaoBus HHTEP(EPEHIIMOHHOTO MAaKCUMyMa U MUHUMYMa.

54. Kakoe (TeMHO€ WY CBETJIOE) MIATHO OyJIeT B LIEHTPE UHTePPepEeHIIMOHHOM KapTuHbl Kojiell HeioToHa npu HabmoneHuu B
oTpaxkeHHOM cBeTe? OOBSICHUTE 3TO.

55. YeMm orpaHnumBaeTcs npeaebHas ToNmuHa cios uaTepdepenuun? IlouemMy npu ofHUX CBETOQUIBTPAX BUIUMOE YHCIIO KOJIEI]
OouTbILIe, IPU JPYTHX MEHBIIE?

56. Kak anexkTpoHHast Teopusi OOBSICHSET SIBICHUS AUCTIEPCHH?

57. Yto Takoe HOpMaJIbHAsl © aHOMAaJIbHasl TUCTIepCHs cBeTa?

58. Yro Takoe pazpemaromnas CHocOOHOCTb, OT YEro OHa 3aBUCHUT?

59. Yem oTnmyaeTcs AUPPaKIUOHHBIA CIIEKTP OT MPU3MAaTHIECKOTO?

60. Chopmynupyiite npuniu I rolirenca- OpeHerns.

61. B yem 3akmouaercs mero] 30H Dpenens?

62. Kak n3MeHsieTcsi KapTHHA Ha SKpaHe B 3aBUCUMOCTH OT YMCIIa OTKPBITHIX AU(PPAKIMU HA KPYTIOM OTBEPCTUH?

63. BriBectu 3akoH Byrepa-JlamGepra.

64. Kak 00BsCHUTH HATMINE OKPACKHU Y TIPO3PAUHBIX TEI?

65. Kaxkoii cBeT Ha3bIBAIOT INIOCKONOJISIPHU30BAHHBIM?

66. Uro Takoe onTuyeckas och B kpuctaymuie? Kakue miockocTn Ha3pIBarOT IIaBHBIMH?

67. B ueM cocTOUT sIBIEHHE JBOHHOTO JIy4eIpeIOMIeHHs?

68. Kak moy4uTh KpyroBYyO M SJUTUITHYECKYIO TOISPU3AHAI0?

69. Kakue MaTepuaisl 0061aJal0T CBOMCTBOM UCKYCCTBEHHOT'O ABOMHOIO JIy4eNpelOMIICHHS U IIPU KaKUX BO3ACHCTBUAX?

6.3. TunoBnie KOHTPOJBbHbIC BOIIPOCHI U 3aJaHUA NJIsA l'lpOMe)KyTO'-IHOﬁ arrecranuu

Bormpocsr k 3auerty:

1. Mexannueckoe JBHKEHUE.

2. Cucrema orcuera.

3. MartepuanbHasi TOUKa.

4. Onrcanuie IBMKCHHS B KOOPJAMHATHOW U BEKTOPHOH popmax.
5. Ilepemenenus.
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6. CxopocTb.

7. Yckopenue.

8. Crenenu cBO6OIbI TBEPJOIO TENA.

9. lloctynarensHOE ABIKEHUE.

10. BpamaTenbHOe JBHXKEHUE.

11. BekTop yrioBoil CKOpOCTH.

12. BekTop »11eMEeHTapHOTO YTIOBOTO IEPEMEIICHHSI.

13. YrnoBoe yckopeHHe.

14. MrHoBeHHas1 OCh BpAIICHHUS.

15. Cuna u B3auMo/IeHCTBHE.

16. CraTnueckoe 1 JUHAMHYECKOE MPOSIBIICHUE CHJL.

17. U3mepenue cuil.

18. IlepBrrit u BTOpoii 3akoHbl HeproTOHA.

19. Macca kak Mepa HUHEpTHOCTH.

20. 3aK0H HE3aBUCUMOCTH JEHCTBHS CHIIL.

21. Tperuii 3axkoH HproToHa.

22. lnepumanbHble CUCTEMBI OTCUYETa U IPUHIUI OTHOCUTEIBHOCTH.
23. IlpeobpazoBanus [anues.

24. CnoxeHne CKOpOCTei.

25. Cucrema MaTepHalbHbIX TOUCK.

26. UMmynbe crcTeMBl MaTepUATBHBIX TOUEK.

27. MOMEHT uMITyJIbca MaTepualbHOH TOUKU.

28. MOMEHT UMITyJIbca CUCTEMBI MaTePHAbHBIX TOUYCK.

29. Cuia, AeficTBYIOIIAs HA CUCTEMY MaTepUaJIbHBIX TOYEK.
30. YpaBHEeHHE OBMKCHHS CUCTEMBI MAaTEPUAITbHBIX TOUEK.
31. HYacTHYHO 3aMKHYThIE€ CUCTEMBI.

32. Lentp macc.

33. YpaBHEeHHE MOMEHTOB [UISl CUCTEMbI MaT€PUAIbHBIX TOUEK.
34. PeakTHBHOE JBIKCHHUE.

35. HepenaruBucrckoe ypaBHEHUE JBUKEHUS.

36. ®opmymna [{nomkoBckoro.

37. CtyneHuaras pakera.

38. Xapakrepuctrieckasi CKOPOCTb.

39. DHeprus u pabdora.

40. Mexanundeckas paboTa.

41. Kunetndeckas SHeprsl.

42. Teopema Kénura.

43. [loTreHnmanpHas YJHEPTHS.

44. Cs13b MEXy NOTEHIIATBHON SHEPrUeH U CUIIOM.

45. 3aK0H U3MEHEHH MEXaHUYECKOM SHEPIUH.

46. OmpeneneHne MOHATHS CTOJIKHOBEHHUSI.

47. N300pakeHre IpOLeCCOB CTOJIKHOBEHUS TP IOMOIIH JHAarpaMM.
48. 3aKOHBI COXPAaHEHHS IIPH CTOJIKHOBEHUSIX.

49. Ypyrue u Heynpyrue CTOIKHOBEHHUSI.

50. Cucrema 1ieHTpa Macc.

51. MoMeHT CHIIBI.

52. MomeHT uMItysbca.

53. 3aK0H COXpaHEHHsI MOMEHTA UMITYJIbCA.

54. MoMeHT UHEpLHH.

55. YpaBHeHHE MOMEHTa UMITYJIbCa JJIsl BpaIlleHHs TeJla BOKPYT HETOABHKHOM OCH.
56. Kunetnueckasi 3HepIys Bpalllaoerocs Tefa.

57. BeluucieHne MOMEHTOB HHEPLIHN.

58. Teopema I'toiirenca-1ltefinepa.

59. [IBmKeHne TBEpIOro Tella, 3aKPEIICHHOTO B TOUKE.

60. CBoGoaHBIE OCH.

61. YcToiuMBOCTb JBM)KEHHS OTHOCUTENHLHO CBOOOIHON OCH.
62. Hyrammst.

63. I'upockomsbl.

64. Ilpeneccus rupockormna.

65. 'upoCKOTIMYECKUE CHITBI.
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66. IlonsaTtue o0 TEH30pe UHEPLUU.

67. I'maBHBIC OCH TEH30pa MHEPILIUH, TJIABHBIC MOMEHTBI HHEPIIUH U UX (HU3UUECKUI CMBICIL.

68. 'apmoHnyeckue KojaeOaHus.

69. Cuia u 9Heprus Npy rapMOHUYECKUX KOJICOAHUSX.

70. Ipocreiimne MexaHUYECKUE KOIeOATEIbHBIE CUCTEMBI.

71. CobcTBEeHHBIE KONEOaHUs.

72. DHeprus KoJIcOaHHH.

73. 3aryxaHue KojeOaHHH.

74. JlorapudMuveckuii IeKpEeMEHT 3aTyXaHusl.

75. Cny4aii 60BIIOrO TPEHUSL.

76. BextopHasi iuarpaMmma.

77. BoIHYXJI€HHBIE KOJIeOaHMs.

78. Pezonanc.

79. AMIUIUTYTHO-4aCTOTHAs XapaKTEPHCTHKA.

80. 1o6pOTHOCTb.

81. KauecTBeHHOE onucaHue AeicTBUA Ha CUCTEMY IIEPUOJUIECKON, HO HE TApMOHUYECKON 1 HENEPHOANYECKON CUJIBL.

82. ABTOKOJICOAHUS U TTApAMETPUIECKUE KOJICOaHMUSI.

83. PenaxcannoHHble KojaeOaHusl.

84. CnoxeHne TapMOHUIECKUX KOIeOaHMUi.

85. IlepexonHblil pexuM KoneGaHuil.

86. CucTeMbl CO MHOTUMH CTETIEHSIMHU CBOOOIBI.

87. CBs13aHHBIC CHCTEMBIL.

88. HopmainbHbIe KosieOaHusl.

89. Konebanus CBsI3aHHBIX CUCTEM.

90. M'apMOHHYECKHI aHAN3 CIIOKHBIX KOJICOaHUI.

91. IlpencraBiieHue rapMOHUUECKUX KoJIeOaHUI B KOMILIIEKCHOH (opMme.

92. IlpoonbHBIE 1 TIOTIEPEYHBIC BOJIHBL.

93. AMiuutyna, ¢asa, CKOpOCTb paclipOCTPAHEHHsI BOJIHBL.

94. YpaBHEeHHE BOJHEI I BOJTHOBOE YPaBHEHHE.

95. ®a3oBast CKOPOCTb YIPYTUX BOJIH.

96. Untepdepennus u Aupakius BOIH.

97. Crostune BOJHBI.

98. Dddexr Jomepa.

99. XapakTepuCTHKH MOJICKYJI: pa3Mepbl, aTOMHast ¥ MOJIEKyJIsipHast Macca. KolnmuecTBO BelecTBa — MOJb. ATperaTHbIE COCTOSIHUS
BEIIECTBA.

100. N neasnpHblii Ta3, 3aKOHBI HCATBHOTO Ta3a. Y paBHeHue Knaiinepona—MenaeneeBa. TemmepaTypHbIe HIKAJIbI.

101. OcHOBHOE ypaBHEHHE MOJICKYIIPHO-KHHETHUECKOH TEOPHH HJEANbHOIO I'a3a, €ro BIBOJ. MoNeKyIsIpHO-KMHETUUECKUN CMBICIT
TeMIepaTyphl.

102. Crenenu cBoOobI MOJIEKyII. PactipefiesieHre 3HEepruy M0 CTEIEHsIM CBOOOIbI. DHEPTUs MOJIEKYIbl. BHYTpeHHSS SHEeprus
U7EaTbHOTO Tasa.

103. Pactipenenenne MakcBenia Uit MOJIEKYJI Ta3a 110 CKOPOCTSAM: 110 KOMIIOHEHTE CKOPOCTH, TI0 MOAYJII0 CKOPOCTH. XapaKTepHbIE
CKOpPOCTH MOJIEKYJI: CPEeIIHsIsI, CpeHAs KBaagpaTu4yHas, Hanbosee BepostHas. OnbiT L TepHa.

104. Pacripenenenue MOJIEKYI B IOTCHIUMAIBLHOM M10JIe: OapoMeTpudeckas popmyia.

105. OcHOBHBIE TOHATHA: TEPMOAMHAMHUYECKAs CHCTEMa, TapaMeTPbl CUCTEMBI, COCTOSIHUE CHCTEMbI, PABHOBECHBIE Y HEPABHOBECHBIC
IpoLecchl, 00paTHMbIe ¥ HEOOPaTUMBIE POLECCHL.

106. Bayrpennsis seprus. TemnoTa u padoTta. @yHKINY Ipoliecca U cOCTOSHUA. [lepBoe Havano TepMOANHAMUKH.

107. TertoeMKkocThb, ypaBHeHHE Maliepa. TemmoeMKoCTh 1 YHCII0 CTeNeHel cBo0O0Ibl. DKCIIEpUMEHTANIbHAS 3aBUCUMOCTD
TEIUIOEMKOCTH BOJOPOa OT TEMIEpaTyphl.

108. AnnabaTHbIil ¥ MOIUTPONHBII MPOLIECCH], UX YPABHEHUSL.

109. PaboTa nieanbHOTO Ta3a B pa3IMyHBIX IPOIIECCaX.

110. Huknuueckue nporneccsl. [lepBoe Havano TepMOIUHAMUKH IS HUKIHYecKkuX nporeccoB. Ternosbie MamuHbl. KIT/[ TermoBeix
MaIlIyH.

111. Bropoe Havyasno TepmMoauHaMuKy B popmynuposkax Tomcona (KensBuna) u Knaysuyca. XonoanwipHas MalldHa.

112. Huxn Kapno. KI1J] uukia Kapuo. Teopemsr Kapho.

113. HepasenctBo Knaysuyca. OuTponus kak QyHKIHs cocTosHUs. POpMyITHpOBKa BTOPOTO Havyalla TEPMOJANHAMUKY C
HCTIOJIb30BaHUEM TOHATHS SHTPONHA. BrIuncieHne SHTpouH.

114. TepmonnHaMu4eckre QyHKIHH.

115. CBs3b HTpONHYU C BEPOATHOCTHIO. TepMouHaMuieckas BeposiTHOCTh coctostHus. dopmyna bonbimana. Cratuctuueckuit
CMBICTI BTOPOTO Havyajaa TEPMOJIMHAMUKH.
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116. YpaBuenue Ban-nep-Baanbca. I30tepmsl rasza Ban-nep-Baanbca. Kputudeckue napamerpsl. 3aKOH COOTBETCTBUSI COCTOSIHUM.
117. U30TepMbl peanbHBIX Ta30B, UX CPaBHEHUE C H30TepMaMu ra3a Ban-nep-Baansca. Kpurtnueckue coctosHus.

118. ®a3oBble nepexoasl 1-ro pona. Ypasaenue Knaitnepona-Kinaysuyca. ®a3oBble JuarpaMmbl.

119. MexMornekysipHbIe CHIbI B3auMoieicTrs. [IoTeHIanbHast SHEPT U MEXKMOJIEKYISIPHOTO B3aUMOJIEHCTBHSI.

120. SIBnenus nepeHoca B razax JKCIEepHUMEHTaIbHbIE 3aKOHbI (3akoHbI Puka, HetoToHa, @yphe).

121. CToaKHOBEHHS MOJIEKYII, YUUCIO CTOJNKHOBEHUH B eIMHUIY BpeMeHH. CpenHsia AnrHa cBOOOJHOrO Ipobera.

122. TlonyueHune ypaBHEHHIA IepeHOCa KHHETHYECKUM METOJIOM. Bripaxkenus i koadduimenton nquddy3uu, BHyTpEHHETO TPEHHUS,
TEIUIONPOBOIHOCTH, CBSI3b MEX/1y HUMH. SIBJICHUS IepeHoca B YIbTPapa3psHKEHHBIX ra3ax.

123. SIBnenne MOBEPXHOCTHOTO HATSKEHHS. Y CJIOBHS PaBHOBECHS Ha TPAHUIIE ABYX JKUIKOCTEH, Ha TPAHUIIE JKUIKOCTb — TBEPIOE
teno. Kpaesoit yroi.

124. JlonionHUTENEHOE JABJICHHUE B )KUIKOCTH IO/ HCKPUBICHHOM moBepxHOCThI0. Dopmyrna Jlammaca. KanumispHsie siBIeHus.
125. Vcnapenue u kuneHue xuakocreil. JlaBieHne HachleHHBIX mapoB. [leperperas sxuaKoCcTh, NepeoXIakKACHHBIHN map.

126. Dnextpuueckue 3apsiabl. JJUCKPETHOCTD AIEKTPUIECKHX 3apsIIoB. 3aKOH COXpaHEHUS 3apsia.

127. 3akon Kynona. IToneBas TpakToBKa B3auMOJIeHCTBUS 3apa10B. HanpshkeHHOCTS dseKTpuyeckoro nois. ITosne Touednoro 3apsna.
Brruncnenne HanpspKeHHOCTH TOJIA OT IPOU3BOJIBHOTO PACIIPEIEIIEHUs 3apsiiOB.

128. ITotok BekTopa. Teopema ["aycca.

129. [Ipumenenne HHTETPaILHON TeOpeMbl [ aycca i HaX0XKIeHUS HaPSHKEHHOCTH TI0JIS, CO3/1aBaeMOT0 3apsHKEHHBIMU TeTIaMH.
ITpumepsl.

130. PaboTa cr1 3JIEKTPUIECKOTO OIS P TIepeMelieHUH 3apsaa. [loTeHInanbHas SHeprys, moTeHImat. [{oTeHIuat mois TOYeYHOro
3apsza.

131. Brruncnenne moTeHIIMANA OIS CHCTEMBI TOUEUHBIX 3aps 0B C MTPON3BOIBHEIM pacipereenneM 3apsana. CBs3p MOTeHIHANA ¢
HaIpPsSXKEHHOCTBIO MOJIS.

132. [IpoBogauKH U AMAIEKTPUKH. [[pOBOIHHUKH B SIEKTPUIECKOM TIOJIE.

133. DaexkTpoeMKOCTh IpoBOHKKA. KoHAeHCaTOphl. BhIuncienne eMKOCTH IUI0OCKOTO KOHIEHCaTopa.

134. DHeprus 3ekTprueckoro moss. O0beMHast IIIOTHOCTh SHEPTHH AJIEKTPUIECKOTO OIS B IPOCTPAHCTBE.

135. Onexrpudeckuii nunonk. [loxe aumons.

136. DHeprus B3anMOACUCTBUS JUITOISI ¢ BHEIMTHUM ToJieM. CHIIBI 1 MOMEHT CHII, IEUCTBYIOIIHE Ha TUTIONH BO BHEUTHEM II0JIE.
137. Ausnexrpuku. [longpusanus 1u31eKTpUKOB. BeKTOp NONSIpU30BaHHOCTH.

138. Tlone BHyTpH nusnekTpuka. CBOOOIHBIC U CBA3aHHBIC 3apsibl. CBA3b CBA3aHHBIX 3apsIIOB C BEKTOPOM IMOJISIPU30BAHHOCTH.
139. BekTop »IEeKTpUUECKO HHIYKIUH, €0 cBOHCTBA. OTHOCUTENbHAS AUDIEKTpUUECKast IPOHULaeMOCThb. Pusnueckuii CMBICI.
Beruucnenue nons B AUJIEKTPUKE.

140. IToBeneHrE BEKTOPOB HAINPSKEHHOCTU M JIEKTPUYECKOM MHIYKIMU HAa TPaHULIE pa3jesa IByX IUDJIEKTPHKOB.

141. CerHETORNEKTPUKH, TTHE30ITEKTPUKH, DIIEKTPETHI.

142. Onexrpudeckuii Tok. Cuia Toka. BEKTOp CHIIBI TNIOTHOCTH TOKa. Y paBHEHUE HenpepblBHOCTU. 3akoH Oma u [Ixxoyns- JleHua.
143. Dnexrpoasmkymas cuia (3.21.C.) 3akon Oma 1t 3aMKHYTOH IIeTH.

144. Pacuer neneit mocrosiuaoro toka. [Ipasuno Kupxroda. [Tpumep.

145. MarauTHoOe 1oJie B BakyyMme. B3anmonelictue TokoB. [loneBast TpakToBKa B3auUMOIEHCTBUS TOKOB.

146. Cuna Ammepa. Cuna, TefcTBYOMAs Ha IBHKYITYIOCS 3apsHKEHHYIO YaCTUITY B MATHAUTHOM TIOJIE.

147. 3axon buo-CaBapa. MaruutHoe nosne JIBIKYyIIeiics 3apsHKeHHON YacTHIIBL.

148. BpluucauTh MArHUTHYIO HHAYKIUIO OT KOHEYHOTO JINHEHHOTO POBOJHUKA C TOKOM.

149. BpluMcaUTh MArHUTHYIO MHIYKIUIO OT BUTKA C TOKOM.

150. Teopema o IUPKYISAINNA BEKTOPa MATHUTHOW WHAYKIWH. (3aKOH TOJTHOTO TOKA).

151. IlpumeHeHue 3aKOHA MOJIHOTO TOKA JJIsl HAX0KJEHUSI MArHUTHOTO 110J1s1 TOKOB. [Ipumepsl.

152. PaboTa cuil MAarHUTHOTO TOJISL IPH NIEpEMEILCHUH IPOBOTHUKA C TOKOM M KOHTYpa C TOKOM B MarHUTHOM IIOJIE.

153. SIBnenue anexrpomaruutHod uHAYKUuK. J.J1.C. anekrpoMaruutHoi naaykiuu. [Ipasuno JleHuna.

154. SIBnenne camoMHIyKIMU. MHAYKTUBHOCTH KOHTYpa. MHIYKTHBHOCTH OECKOHEUHO AJTMHHOTO COJICHOHIA.

155. SIBnenue B3auMHON MHAYKUNU. B3anMHas HHIYKTUBHOCTD.

156. DHeprust MarHUTHOTO 110JIs1 6ECKOHEYHO-IUIMHHOTO cosieHouaa. O0beMHast IIIOTHOCTh SHEPTUM MarHUTHOTO NoJist. JIokanu3anus
SHEPIHU MAarHUTHOTO MOJISL B IPOCTPAHCTBE.

157. MarauTHOe nosie B BemiecTse. Jlua u napamardetuku. HamaraudeHHOCTh MarHeTuka. BeKkTop HaMarHH4eHHOCTH.

158. MonexynsipHbie TOKU. CBsA3b BEKTOpa HAMarHUYEHHOCTH C MOJIEKYJISIPHBIMU TOKaMH.

159. BekTop Hanps»keHHOCTH MarHUTHOTO TIOJIS U ero cBoiicTBa. OTHOCUTENIbHAS MarHUTHAS! TPOHULIAEMOCTh. PU3NYECKUI CMBICI.
160. IToBeeHre BEKTOPOB MarHUTHOW MHIYKIIUU U HANIPSDKEHHOCTH HA TPaHMILE pa3ziea MarHETUKOB.

161. ®eppomarneTuku. AHTUGEPPOMArHETUKH.

162. Tox cMmenieHust. 3aKOH MOJTHOTO TOKA C YU€TOM TOKA CMEIICHMSL.

163. YpaBaenune MaxcBemia B muddepeHInanbHON 1 HHTETPaTbHOI hopMme.

164. KBaszucrannonapHslie ToKH. Pacuer neneit nepeMeHHOro Toka. CBOOOIHBIE KOJICOaHUs B HICATbHOM KOJIeOaTeIbHOM KOHTYpE.
165. CBoOoHbBIE KOIEOAHUS B pealbHOM KOJIeOaTeIbHOM KOHTYpE.
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166. BeinyxneHnble konebanus. [1omyduTs BeIpaKeHHe I TOKa B KOHTYpe. BekTopHas aiuarpaMMa HanpsoKeHHH.

167. Beinyx/ieHHbBIE KOeOaHus. SIBeHne pe3oHaHca.

168. YpaBHenust MakcBeIuia ¥ 3J1€KTPOMarHUTHBIE BOJIHBI.

169. [lepexox OT BOTHOBOM ONTHKH K T€OMETPHUECKOM.

170. 3axonsl reoMeTpudeckoit ontuky. ITpunun Gepma.

171. LlenTpupoBaHHbIe onTHYecKHe ciucTeMbl. [locTpoeHne n300pakeHuii B JINH3aX.

172. ®oTtomeTpruiecKue MOHITHS U €AUHUIIBL.

173. Ilonsitue xorepeHntHocTH. [IpocTpaHcTBEHHAS 1 BpeMEHHAst KOT€PEHTHOCTb.

174. SIBnenue unrepdepennnu. Knaccuueckue naTepepeHINOHHBIC OIBITHI.

175. UaTepdepeHiys B TOHKUX IUICHKAaX.

176. MHorony4eBas HHTEp(EpEHITHSL.

177. Iudpakius. 3oHb! OpeHens.

178. udpakuus @penens u OpayHrodepa.

179. NudpaxunuoHHas penerka.

180. Indpakiius peHTTeHOBCKHX JTyYCH.

181. ITpuHLUIEI CO3AaHus roorpaduueckux n300paskeHui.

182. [omspuzamms ceera. [Lmockast, smmmnTudeckas moysipu3anus. 3akoH Maroca.

183. INonspuzamnus Npyu OTPaXKEHUH U NPEIOMIICHUH Ha IPaHUILIE IPO3PAUHBIX AUIEKTPUKOB. DopMyisl DpeHens.

184. SIBnenue nBoiHOTO MydenpenoMieHus. HTepepeHIns MoIpu30BaHHbIX JIYUCH.

185. MckyccTBeHHOE JBOIHOE JrydelnpenoMiIeHe: Mexanudeckas aedopmarus, sbdekt Keppa.

186. Bpartenue rmiockocTy nospusaiuu. Dpdexr Dapanes.

187. ucnepcus cBeTa. DeMeHTapHasi TEOpUs JUCIEPCUHL.

188. [Tornomenne u paccessuue ceera. 3akoH byrepa. 3akon Pames.

189. Dddexr doruepa aj1st 3MEKTPOMArHUTHBIX BOJIH.

190. 3aKoHBI TEMJIOBOTO U3TYICHUS KOHACHCHPOBAHHBIX CpPE.

191. Teopus TemoBoro uznyuenus. @opmyna Panes-/xunca. @opmyna [Tnanka.

192. ®otoaddekr. 3akonsr hoTodrdhdhekTa.

193. D¢ dexr Komnrona.

194. mnynbe (OTOHOB U JaBIICHHE CBETA.

195. YpOoBHU 5HEpruu B aToMe, Nepexo/bl, NOTJIOUICHUE U UCITyCKaHue (pOTOHOB.

196. O011iee yCTpOWCTBO M IMIPHUHIIMITBI PabOTHI J1a3epOB.

197. Henunelinsle ontuueckue 3¢ eKTsl.

Tunossle 3a1aHKUS U1 IPOMEXKYTOUHON aTTECTALUH

1. 3aBHcHT U TIepHOA KoaeOaHUH (HU3NIECKOTO MasiTHUKA OT €r0 Macchl?

2. Chopmynupyiite Teopemy I'toiirenca-Illreitnepa.

3. Kak BIusfOT Ha TOYHOCTB ONpeeNieH sl § KoJieOaHus TeMIIepaTyphl, CHUJIa TPEHHUs, aMIDTHTYIa KoJeOaHUi MasiTHAKA?

4. Ilouemy ompezaeneHue § NpoU3BOAUTCs OoJiee TOUHO ¢ TIOMOLIbIO OOOPOTHOTO, @ HE MAaTEMAaTHYECKOTO MasiTHUKA?

5. Haiinure nmpuBeneHHyIO JUIMHY | IIepro]] KosieOaHni GU3NYECKOro MasiTHUKA, PEICTABIIIONIETO COO0M OJHOPOIHBIN CTEPIKEHb,
UMEIIIUI UMHY L 1 Maccy M, MoABENICHHBIH 32 OIMH U3 CBOMX KOHIIOB.

6. Kak Oyner Bectu ce0st Gu3MUeCcKuil MasTHHK, €CIIH COBMECTUTH TOUKY €ro MO/ABeca C IEHTPOM Macc?

7. Ilpu KakoM paccTOSIHUU OT LIEHTPa Macc 10 TOYKH MOJBeca MepHo KoJieOaHU MasiTHUKA MUHUMaJICH?

8. UTo MOHMMAIOT 1OJ1 yIiIoBOi ckopocThio? Kak HampaBiieH 3TOT BEKTOP U Y€MY pPaBeH €ro MOAYJb?

9. Kakas BennurHa Ha3bIBa€TCSI MOMEHTOM HHEPLHHU Tela OTHOCUTENBHO ocH? CKOJIBKO MOMEHTOB HHEPIIMU MOXKET UMETh JaHHOE
testo? Uto mpon3oiaeT ¢ MOMEHTOM HHEPIIHH, €CIIH OCh IEPEMECTHTh apalielIbHO caMoit cebe, ynaissich ot Tena? 13 MHOKecTBa
napaJuleNIbHbIX OCEll 4eM XapaKTepHa Ta, OTHOCUTENBHO KOTOPOH MOMEHT UHEpIMY MUHUMAJECH?

10. Otkyna cienyer, YTo MOMEHT MHEpPLUH Tela paBeH CyMME MOMEHTOB MHEPIIMHU OTAENbHBIX ero yactei? Kak 3To nosnoxenue
MO>KHO UCTIOJIb30BATh JIJIsl BHIUUCIICHHS MOMEHTA MHEPIIMU TeJ CJI0XKHOH (HopMbI?

11. JlaiiTe onpeneneHrue MOMEHTa CHIIbI, MOMEHTA MHEPLIUH, JIMHEHHOTO U YTJIOBOrO yCKOpeHUs. BeiBeuTe CBsI3b TMHEHHOTO U
YIJIOBOTO YCKOPEHHUS.

12. Kak cBsi3aHa CKOPOCTb PACIPOCTPAHEHUSI KOJIeOaHuUIi ¢ YIPYTOCThIO CPEIbI?

13. O0GbscHUTE BOSHUKHOBEHUE CTOSYHMX BOJIH. KakoBbI 0COOEHHOCTH CTOSYMX BOJIH?

14. Tlouemy crosiurie BOJHBI HE IEPEHOCT SHEPTUU?

15. Kak u3mensiercs aza 3ByKOBOM BOJIHBI IPH OTPAKEHUH OT IPETATCTBHA?

16. OxapaxTepu3yiTe pa3auyus MEXy KpUCTAIUIMYECKUM U KHJIKUM COCTOSIHUSIMH OJTHOTO M TOTO K€ BELIECTBA C TOYEK 3PEHHUS: a)
TEPMOJIMHAMUKH; 0) MOJIEKYISPHO-KHHETHYECKOI TEOPHH.

17. Ilpumenums! niu Het | u |l Hayama TepMOIMHAMUKH K MpolieccaM IIaBieHns U kpuctamu3anuu? OteeT obocHyiiTe.

18. Iepeuncnure TePMOIUHAMHUECKHIE TAPAMETPhI, U3MEHSIOLIUECS MPH TUIABJICHUH U KPUCTAJUTU3AIMHY, YKQKUTE HANPABICHHUS 3THX
HW3MEHEHUH.

19. Kak n3mensiercs reruioeMkocts Cp  BeliecTBa, kakoBa BennduHa Cp nipu gazoBom nepexone | pona?
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20. Haiite onpeneneHue NOHATUH «XMMUUECKUI NOTEHIMAI» U «3HEPTUsl aKTUBAIUY TEPMOJUHAMUUECKOI CHCTEMBL».

21. IToueMy UMEHHO pa3NUYNe XUMUIECKIX TOTEHIINAIOB BEIIECTBA B KPHCTANIMIECKOM H )KUAKOM COCTOSIHUSIX 00yCIIOBIIMBAET
BO3MOKHOCTb (pazoBoro nepexoza | poga?

22. IlepeuncnuTe 1 0XapaKkTepU3yiTe CTaIH H3MEHEHHUS COCTOSHUS BEIIECTBA [IPU HArPEeBE M OXJIAXKICHUH C TOUKHU 3PSHHUS: a)
TEePMOJMHAMUKY; 0) MOJIEKYIAPHO-KUHETUYECKOH TEOPUH.

23. OOGbACHUTE NPUUNHBI U3MEHEHHS SHTPOITMH CHCTEMbI KPUCTAIUT -)KUAKOCTD IIPU  MOBBIILICHUN ¥ MOHW)KEHUH TEMIIEPATYPHI.
24. DHTpONUS SIBISIETCS aITUTHBHON BETMUUHON; IEPEUNCIIUTE U OXapaKTePU3yHTe OTAEIbHBIE WICHBI SHTPOINH CUCTEMBI
KPHUCTAILI-KHUIKOCTb.

25. Yto Takoe SKBUIIOTEHIMATIbHAs IOBEPXHOCTH?

26. JlokaxuTe OPTOrOHAIbHOCTh CHJIOBBIX JIMHUI M 3KBUIOTECHIMAIBHBIX IOBEPXHOCTEH B 3IEKTPOCTATUUECKOM IIOJIE.

27. B yem oTnu4ne NpOBOJAHUKOB, TIOJTYIPOBOJIHUKOB U H30JISITOPOB?

28. du3nUeCKUi CMBICIT SHEPTHH AKTHBALUK HOCHTEJNEH B IOIYIPOBOIHHKE?

29. Kak nBmKeTcs 3JIeKTPOH B OTHOPOTHOM MarHUTHOM 1osie?

30. Kakas cBs13p Mex 1y siBJIeHHEM XoJuia u cuitoit JlopeHma?

31. Onpenenute moHsITHE "MOABIKHOCTh HOcHUTeNst 3apsina’. Kak cBsi3aHa MOABIKHOCTH 3apsiia C SJIEKTPOIPOBOINMOCTEIO
BelecTa?

32. Yto Takoe MarHuTHasi BOCIPHUIMYHUBOCTH BeliecTBa?

33. YeM oTinHyaoTCs Aua- U (peppoMarHUTHbIE BEIeCTBa?

34. Kakoii 3HaK ©UMeeT MarHUTHasi BOCIIPUAMYNBOCTD JIJIsl THAMArHETHKOB, MTApaMarHeTHKOB, peppoOMarHeTHKOB?

35. Kak cBsi3aHa MarHUTHAasi BOCIPUMMYUBOCTb C MArHUTHOM NPOHUIIAEMOCThIO?

36. UeMm GeppOMarHeTHKH OTIMYAIOTCS OT JAPYTUX BEIICCTB?

37. Yro Takoe nomen? [louemy peppomMarHeTuk pazouBaeTcst Ha JJOMEHbI?

38. Kak mpoucxoauT HaMarHuuuBaHue peppoMarHeTHKOB?

39. Yro Taxoe netris rucrepesuca? Kakue npuuuHbL €€ BbI3BIBAIOT?

40. Kakue xoneOanus Ha3pIBatOTCs 3aTyxaromumu? [lodeMy MpoUCXOIuUT 3aTyXaHHe CBOOOTHBIX KOJIeOaHHH B pealbHBIX KOHTYpax?
41. Yo noHUMaIoT oA K03 GUIIMEHTOM 3aTyXaHus, jorapudmuueckum nexkpemenToM? Kakopa cBA3b MeXIy HUMU?

42. Kako#t pa3psiq Ha3pIBaeTCs anepuogudaeckuM? UTo MOHNMATOT IO/ KpUTHIECKAM 3HAUCHHEM COTIPOTHUBIICHHS U Y€MY OHO PaBHO?
43. HauepTuTe cxeMmy IOCIEI0BAaTENbHOrO (IIapaieabHoro) KOHTypa. OOBsICHUTE MIPOLECCH], IPOTEKAIOIUE B KOHTYpE IPU
MOJIKITIOYCHUN K HEMY HCTOYHHUKA IIEPEMEHHOTO HAITPSKEHMS.

44. KaxuM 00pa3oM ONHUCHIBAETCS CONPOTUBIEHHE KOHTYpa NEPEMEHHOMY TOKY?

45. Kak coOCTBEHHas YaCTOTa KOHTYpa 3aBUCUT OT ero mapamerpoB? Kak oOPOTHOCTh KOHTYpa 3aBUCHT OT €r0 MapaMeTpoB?
46. HazoBuTe OCHOBHBIE I€TalIM ONTUYECKOM YaCTH MUKPOCKOIIA, UX Ha3HAUYEHHE.

47. Kak onpeznensroT JIMHEHHOE YBEIUYEHUE MUKPOCKOTa?

48. B uem orinuue abCOMOTHOTO U OTHOCUTEJIFHOTO MOKAa3aTels IPEIoMIICHUs?

49. ChopmyaupyiTe OCHOBHBIE 3aKOHBI OTPAKEHHUS U TIPETOMIICHUSL.

50. KakoBa cBsA3b OKa3aTells IPEJIOMIICHUS Cpeibl U CKOPOCTH CBETa B HEH?

51. Yto Ha3bIBAIOT [UIMHOM KOT'€PEHTHOCTH, BPEMEHEM KOT€PEHTHOCTU?

52. B ueM oTiMune reoMeTpUIecKOoi pa3HOCTH X0/[a JIydel OT ONTHIECKON pa3HOCTH Xoaa?

53. 3anumuTe ycaoBus HHTEPHEPEHIIMOHHOI0 MAKCUMyMa U MUHUMYMa.

54. Kaxkoe (TeMHO€ WM CBETIIOE) MATHO OyIEeT B IIEHTPE MHTEPPEPEHIIMOHHOMN KapTHHEI KoJiell HbI0TOHa TIpy HaOJIoIeHHH B
oTpaxxeHHOM cBeTe? OOBACHUTE 3TO.

55. Yem orpaHMUYHMBaeTCs MpeAeIbHas TONMKHA clost nHTepdepeHunu? [loueMy npu oHUX CBETOPHIBTPAX BHIMMOE YHCIO KOJIEIl
Gosiblle, IPU APYTUX MEHbIIE?

56. Kak anekTpoHHast TEOpUSI OOBSICHSET SIBICHUS JUCTIEPCUH?

57. Yto Takoe HOpMalbHas U aHOMaJbHas JUCIepcus cBera?

58. Yo Takoe pa3pemnraromas cocoOHOCTb, OT Yero OHA 3aBUCHT?

59. Yem oTnmyaercs AUGPAKINOHHBIA CIIEKTP OT MPU3MAaTHYECKOro?

60. Chopmynupyiite npunun I'rolirenca- @penens.

61. B uem 3akimouaercs metos1 30H Openensi?

62. Kak n3aMeHsieTcsl KapTHHA Ha SKpPaHe B 3aBUCUMOCTH OT YUCIIa OTKPBHITHIX AU(PPAKINU HA KPYTIIOM OTBEPCTUH?

63. Briectu 3akoH Byrepa-JlamGepra.

64. Kak 00BsCHUTD HAJIMYKE OKPACKH Y TIPO3PAYHBIX Ten?

65. Kakoil cBeT Ha3bpIBalOT MIIOCKOMOJIIPU30OBAHHBIM?

66. Urto Takoe onTuyeckas ock B kpuctamie? Kakue niockocTi Ha3bIBatOT TIIaBHBIMU?

67. B 1eM cocToUT siBIE€HHE ABOMHOIO JIy4eNpeIoMICHUs?

68. Kak mosy4nuTh KpyroByro 1 3JUIMITHYECKYIO TOJISPU3aLNi0?

69. Kakue MaTepuansl 001a1al0T CBOMCTBOM UCKYCCTBEHHOTO ABOMHOTO JIy4eTpeIoOMIICHHS U ITPU KaKUX BO3IEHCTBUAX?
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6.4. Kputepuu oneHuBaHus

TekyIuii KOHTPOJIb TEOPETHICSCKUX 3HAHUI U MPAKTUYECKIX HABBIKOB MPOM3BOIUTCS B TEUCHHE CEMECTpa Ha T1abopaTOpHBIX paboTax
B BHJIC YCTHOTO JIOITyCKa K BBIMOJIHCHHUIO pabOThI, IPOBEPKHU PE3yIIbTaTOB H3MEPEHHUIL, IPUeMa OTYETOB I10 JTa00paTOPHBIM paboTaMm.
Lenbro YCTHOTO JIOMYCKA SIBISIETCS TIPOBEPKA TOCTATOYHOCTH YPOBHS MOJTOTOBKU CTYICHTA K BBIMOTHEHHIO JTA00PATOPHOI paboThI:
BiIaJicHHe 0a30BBIMH TCOPETHICCKUMHE 3HAHUSAMU B 001aCTH (HH3HKH, 3aTparuBacMoil JaHHOH paboTOM, 3HAHHE KOHCTPYKIUH H
MPUHIUIA ISHCTBHS SKCICPUMEHTATBHOM YCTAHOBKH, TIOPSIKA BBITIONHEHUS PA0OThI, HEOOXOMMBIX JCHCTBHIA 10 00paboTKe
pe3yabTaToB u3MepeHuil. [Ipu mpoBepke pe3ynbTaToB H3MEPEHHI KOHTPOIUPYETCSI OJIHOTA BBIIOIHEHHMS [TOCTABICHHBIX B PAMKAX
paboThl 33134 (YIpasKHEHUI), aIeKBATHOCTD MOJYYEHHBIX Pe3yNbTaToB. [IpH 3ammTe 0TYETOB MO JTa00PATOPHBIM paboTam
[POBEPSIETCS [IOHOTA K MIPAaBHIBHOCTH 00pabOTKU PE3yJIbTATOB, COMOCTABICHHUS C TEOPHEH 1 CIIPABOYHBIMH JAHHBIMHU, Y€TKOCTD U
COJICPIKATEIFHOCTh BBIBOJIOB, B KOTOPBIX JIOJKEH POBOIUTHCS aHAITU3 TOTYYSHHBIX PE3YIbTaTOB, COOTBETCTBUE OTUETa (HOPMATBHBIM
TpeOOBaHUSIM IO CTPYKTYPE U MOPSAKY H3JI0KCHHS MaTepuaia, oGopMireHne TabIuIl M PUCYHKOB, aHATH3UPYETCS CTEHICHb
CaMOCTOSTEIBHOCTH BBITIOITHEHUSI PaOOTHL.

B KOHIIe cemecTpa CTYACHT JOJDKEH IIOIYYHTh 3a4€T 0 PE3yIbTaTraM paboThl B TaD0OpaTOPHHU B TEUCHUE ceMecTpa. s mosydeH s
3adeTa CTYIeHTY He0OXO0MMO CIaTh TOMYCKH K JTaO0paTOpHBIM pab0TaM, BBITOIHHUTH SKCIIEPUMEHTATBHYIO YacTh, BBIIOJHUTH
00paboTKy MOJTYYEHHBIX PE3YJIbTATOB, CIATh OTYETHI IO BCEM JIAOOPATOPHBIM paboTaM.

Ha 3adeTe CTyIeHT MOJYy4aeT OICHKY: «HE 3a4TEHOY» - He CHATHI I3MEPEHHUS WK HE MPOBEICHBI BRIYMCICHUS, YKA3aHHBIC B 3aIaHHU K
n1abopaTOpHOIi paboTe WK HEe HAIMMCAH BBIBOJ K Pa00OTE WIIM HEHAUICKAITMM 00pa3oM 0(hOpMIICH OTYET IO J1abopaTopHOi paboTe Win
HE TIOJIrOTOBJICHBI OTBETHI HA BONIPOCHI, YKa3aHHEIE MTOCIIE TA00PATOPHOH pabOTEHL.

«3aYTEHOY - CHATBI H3MEPEHHs, IPOBECHBI BEIYUCIICHHS, YKA3aHHbIC B 33/IaHAH K 1ab0paTopHOi paboTe, HaIICaH BBIBOL K pabore,
HaJJIeXKaIM 00pa3oM oOpMIICH OTYET 110 JIabopaTopHOil paboTe, MOATOTOBICHBI OTBETHI HA BOIIPOCHI, YKa3aHHBIC MOCIIE
11a00paTOPHOI PabOTHI.

7. YHEBHO-METOAUYECKOE 1 TH®OPMAIIMOHHOE OBECIIEYEHUE JUCHUIIIMHBI (MOJY JIST)

7.1. Pexomenayemas JiuTepaTypa

7.1.1. OcHOBHAs1 TUTepaTypa

ABTOPBI, COCTaBUTENIN 3arnaBue W3natensctBo, ron| Pecypc
JI1.1 [CuByxun /1. B. O06muii kype Gusuku: yuebHoe nocodue Jyist By30B: B 5 Tomax ToM 3:|Mocksa : OBC
JJIEKTPUYECTBO Wznarensckas
(https://znanium.com/catalog/document?id=303207) ¢bupma "dusuxo-
MaTeMaTH4YecKast
nureparypa" (OU
3MATIJINT), 2015
JI1.2 |CaBenses U. B. Kypc ¢usuxu. B 3 1. Tom 2. Dnexrpudectso. Konebanus u Bonusl.  |Cankr- Ilerepbypr | 9BC
Bonnosas onrtrka : JIans, 2022
(https://e.lanbook.com/book/184164)
JI1.3 |CaBenseB U. B. Bonnsl. Ontrka Cankr- [Terepoypr | 3BC
(https://e.lanbook.com/book/187737) : JTaub, 2022
JI1.4 |CaBenses U. B. MorekynspHas GU3UKa U TEPMOIMHAMHIKA Cankr- [Terepoypr | 3BC
(https://e.lanbook.com/book/187739) : JTaub, 2022
JI1.5 |Xaiikun C. 3. ®dusuueckre 0OCHOBBI MEXaHUKH Cankr- [TerepOypr 9BC
(https://e.lanbook.com/book/210170) : Jlanb, 2022
JI1.6 |Casennbes U. B. KBanrosas ontuka. AToMHas ¢pusznka. Gusnka TBEpAOTro Tena. Cankr- [Terepbypr | OBC
®du3uka aTOMHOTO SIZIpa U JIEMEHTAPHBIX YaCTHI] : Jlann, 2022
(https://e.lanbook.com/book/210611)
J12.1 ®uznueckas ONTHKA: MPAKTUIECKOE Mocobue Mocksa : Hayxka, OBC
(https://biblioclub.ru/index.php?page=book&id=116429) 1970
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7.1.2. JlonoHuTeIbHAS JUTEPATYpPa

ABTOpBI, COCTaBUTEIH 3arnaBue WznarensctBo, ron| Pecypc
JI2.2 [Marsees A. H. DNEeKTPUUYECTBO U MarHETU3M: ydeOHOe TocoOue It By30B Mockga : Bricmast
mikosia, 1983
JI2.3 |Martsees A. H. MonexynspHas pusuka: yueGHOE OCOOME I CTYAECHTOB By30B Mocksa : OHHKC ,
2006
J12.4 |JTannc6epr I'. C. Onruka: yuyeOHOe mocodue Mockaa : 9BC
(https://biblioclub.ru/index.php?page=book&id=485257) Ousmariur, 2017
JI2.5 |Kanammnuukos C. I'. DJeKTpryecTBO: yueOHoe rnocodue Mocksaa : OBC
(https://biblioclub.ru/index.php?page=book&id=83226) Dduzmariut, 2004
JI2.6 |Axcenosa E. H., MeTobI OLICHKH MOTPENUIHOCTE! MPH U3MEPEHUSIX (PU3HUECKIX Camnkr- [lerepOypr | 3BC
Kanamuukos H. I1. BEJIMYMH: y4eOHO-METOIUUECKOe TOCo0He : Jlans, 2022
(https://e.lanbook.com/book/206123)
J12.7 |Crpenxos C. II. MexaHuka: y4eOHUK Cankr- [lerepbypr | 3OBC
(https://e.lanbook.com/book/206291) : Jlaus, 2022
J12.8 |Ky3nenos C. U. Mexanuka. MomnekynspHas ¢usuka. TepMoanHaMuKa Camnkr- [letepOypr 3BC
(https://e.lanbook.com/book/211460) : Jlanb, 2022
7.1.3. MeTonnueckue pa3zpabdoTku
ABTOpBI, COCTaBUTEIH 3arnaBue WznarensctBo, ron| Pecypc
JI3.1 |BecconoB A. A. JlaGopaTopHbIil MPAKTHKYM [0 MEXaHHKe: yueOHOe TOoco0He YensiOuHCK : 9BC
(http://library.csu.ru/rbooks2/view2? YeastOuHCKHH
code=local/007688/bessonovaa) rOCYIapCTBEHHBIH
yHuBepcurer, 2008
JI3.2 |Tpodumos B. T, JlaGopaTopHBIii MPAKTHKYM IO ONTHKE: y4eOHOe mocodue YensOUHCK : 9BC
becconos A. A. (http://library.csu.ru/rbooks2/view2? YensOuHCKui
code=local/007686/trofimovvg) rOCYIapCTBEHHBIH
yHuBepcuret, 2008
JI3.3 |becconos A. A. JlaGopaTopHbIii MPAKTHKYM IO MOJICKYJISIPHON QH3HKe YensOUHCK : 9BC
(http:/Nibrary.csu.ru/rbooks2/view2? N3naTenscTBO
code=local/007707/bessonovaa) YensaOnHCKOTo
rOCyJIapCTBEHHOT O
YHUBEPCHTETA,
2015
JI3.4 |byuensuuxos B. [1., JIaGopaTOpHBIH NPaKTUKYM 10 Kypcy "DIeKTPUIECTBO U YensaOUHCK : OBC
Epernona O. B. marHetusm". Y. 1: yueOHOE mocoOue I CTYACHTOB (PU3HUYECKUX [UensOmHCKMiA
CIELUAILHOCTEH YHUBEPCUTETOB roCyJapCTBEHHBII
(http://library.csu.ru/rbooks2/view2? yHHBEpCHTET],
code=local/200109n0152/buchelnikovvd) 2001
JI3.5 |byuensauxos B. /1., JlaGopaTopHbIii MPAKTHKYM IO Kypcy "DIEKTPUYECTBO U YenstOuHCK : 9BC
Epernosa O. B. marHetusm". Y. 2: yueGHOE ocobue [UensOmHCKMiA
(http:/Nibrary.csu.ru/rbooks2/view2? rOCyIapCTBEHHBIH
code=local/200208n0188/bu_ii) VHHUBEPCHTET],
2002
JI3.6 |becconos A. A. Baeznenue B 1a00paTOpHBII NIPakTUKYM 10 (u3MKe: yueOHoe YensOUHCK : OBC
nocoOue 11 By30B [UensOunckuit
(http:/Nibrary.csu.ru/rbooks2/view?2? roCyIapCTBEHHBIH
code=local/200401n0063/bessonovaa) VHHUBEPCHTET],
2003
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ABTODBIL, COCTaBUTEIH 3arnaBue W3zpatensctBo, ron| Pecypc
JI3.7 |HupamumBunu 1. A., |DeKTpu4ecTBO U MarHeTH3M Cankr- [lerepOypr 3BC
lanaruna E. B., (https://e.lanbook.com/book/209804) : JTaub, 2022
Kansera H. A., [TorikoBa
E. A.
JI3.8 |bonnapes b. B., Kypc obmeit ¢pusuku B 3 kH. Knura 3: TepMoguHaMuka, Mocksa : IOpaiit, 3BC
Kanamnukos H. I1., CTaTUCTHYECKas (PU3UKA, CTPOCHHUE BEIIECTBA: yueOHUK st By30B (2023
Crupuna I'. T (https://urait.ru/bcode/532034)
JI3.9 |bonnapes b. B., Kypc obmeit ¢pusuku B 3 kH. Kuura 2: snexrpomarserusm, ontuka, |Mocksa : Opaiit, 3BC
Kanamnukos H. I1., KBaHTOBas (pM3MKa: YUeOHUK /ISl BY30B 2025
Crupuna I'. T (https://urait.ru/bcode/559925)

7.2. Ilepeuens pecypcoB HHGOPMAIHOHHO-TEJIEKOMMYHUKAIIMOHHOH ceTd ""UHTepHeT"

31 |YuebHO-MeTomMueckui caiit «IIpemogaBarensiM u cryaeHtam» http://teachmen.csu.ru

32 |Hayumsle n HayaHO-TIONY IsipHBIE Jekmuu http://elementy.ru

93 |Hayunas snekrporHas oubanoreka Poccniickoit Akagemun Hayk http://www.elibrary.ru

34 |9BC «YHuBepcuterckas oubmauoreka owaitay» http://biblioclub.ru/

35 |9bC usnarenncrBa «Jlamp» https://e.lanbook.com/

26 |9bC usparensctBa «MHDpa-M» znanium.com http://znanium.com/

37 |9BC «Opaiim» https://biblio-online.ru/

7.3 Ilepeuenb nHGPpOPMANMOHHBIX TEXHOJIOTH A

7.3.1 TIporpammHoe oGecneyeHue

Adobe Reader

LibreOffice

WinDjView

Adobe Connect Acrobat

LMS Moodle

7.3.2 lIpodeccnonaibubie 02361 JTAHHBIX M HHGOPMALHOHHO-CIIPABOYHbIE CHCTEMbI

1. DnekTpOoHHBIN KaTanor HayuyHoi 6ubnmorexkn Yenl'V [DnekTponHsIi pecypc] : 6a3a nanubix / Yensno. roc. yH-T. — UensOuuck, 1992.

2. APS JOURNALS. Physical Review Letters, Physical Review X, Physical Review, and Reviews of Modern Physics : sxypHaiisl
American Physical Society : caitr. — URL.: http://journals.aps.org/about — 3. anri. — Pexxum 1ocTyIma: TOJIBKO U3 CETH YHHBEPCHUTETA. —
TekcT : 2eKTPOHHBIN.

3. Web of Science : myneriaucuunraaptas pedeparupHas 6a3a gaHHbIX / Kommanust Thomson Reuters. — Pexxum mocryma: s
3apeructpup. nonb3osareneit Uenl'yY. — TekcT : 31eKTpOHHBIH.

4. Scopus : pedepatuBHas 6a3a manubix / Elsevier BV. — URL: http://www.scopus.com/ — $I3. anri. — Pexxum mocTyma: 1ist
3apeructpup. nosup3onateneit YenlV. — TeKcCT : 371eKTpOHHBIM.

5. Springer Link : [caiit]. — URL: http://link.springer.com/ — $I3. anrs. — Pesxxum focTyma: uist 3aperiucTpup. mojb3oBareneit Yenl'y. —
TekcT : 2neKTPOHHBIN.

6. KOHCIIeKTHI JICKIHi ¢ IEMOHCTPALUsIME M BUPTYaIbHBIMHE JIAOOPATOPHBIME 3KCIIEpHMEHTaMu Ha caiite http://teachmen.ru

8. MATEPUAJIBHO-TEXHUYECKOE OBECIIEYEHHME JUCIUMIIJINHBI (MOAY JIS)

JIJ'IH peamm3alu JUCHUTIUIMHBI UCTIOJIB3YIOTCA y‘le6HbIC AYAUTOPUH IJIs1 IPOBEACHUA 3aHATHI CEMHUHAPCKOTO THUIIA, IJId TPOBCACHUA
TPYIIOBBIX W HHIMBUIYAIbHBIX KOHCYIBTAIHIH, I TEKYIIETO KOHTPOIIS M IPOMEKYTOYHON aTTECTAIllH, a TAKXKE TOMEIICHUS JUTs
CaMOCTOSATEIbHON padoOTHI.

JlabopaTopHBIe 3aHATHUSI POBOIATCS B y4eOHOI TabopaTopuu 00LIeH 1 MPUKIATHOW (BU3UKH, OCHALICHHOH HEOOX0IUMBIM
00opynoBaHHeM, IIepedeHb KOTOPOTO IPUBEICH B ACIIOPTax JIabOpaTOpHil.

Jlns camocTosaTenbHON paboThI CTYAEHTA HCHIONIB3YIOTCS ayauTopust Ne205 - untanbhbiil 3a1 Ne3 (yueOHbIH kopmyc Nel) n ayauropus
Ne206 - a11eKTpOHHBIN YNTANBHBIHN 3271 (CHennalIn3upOBaHHbIA MenuaneHTp) (yueOHblil kopryc Nel), ocHallleHHbIE TEPCOHATILHBIMU
KOMITBIOTEpAaMH, MyJIbTUMEANHHON anmapatypoil. B aynuropusax obecnedeH JOCTYI K pa3nudHON CIPaBOYHOM IUTEpaType,
SHIUKIIONIETUSIM, OHOIMOrpadUIecKHM 1 TIOJTHOTEKCTOBBIM 0a3aM TaHHBIX, HHPOPMAIMOHHEIM pecypcaM «HTepHeT».

© ®I'bOY BO «Henl 'V




MHMNHOBPHAYKU POCCUN
\,} DenepanbHOE rocyJapCcTBEHHOE OI0DKETHOE 00pa3oBaTeIbHOe
@ YUpEKIECHHUE BBICIIETO 00pa3oBaHUsL

«UensOunckuit rocynapcrsenHslil yausepeurer» (PI'bOY BO «Henl'V»)

Pabouas nporpamma nucuuIuinHb! "Ou3ndeckuil mpakTHKyM" 0 HAaIIPaBJIEHHUIO MOArOTOBKY (cnenuanbHocty) 10.05.03
"NuapopmanronHas 6e30II1aCHOCTh ABTOMAaTH3UPOBAHHBIX CHCTEM'" HaNpaBIeHHOCTH (Tpodmmo) criermanm3arys N 4 ctp. 17
"Be3onacHOCTh aBTOMAaTH3NPOBAHHBIX CHCTEM KPUTHIECKH BaKHBIX 00bekToB" @I'BOY BO «Henl'Y»

9. METOAUYECKHUE YKA3ZAHUA NJIAA OBYYAIOIAXCA 11O OCBOEHUIO JUCHHUIIVIMHBI (MO JIS)

JlabopaTopHble pabOTHI O AUCHUILIHHE «DPH3NIECKUH MPAKTUKYM» BBIIOIHSIIOTCS MAPAIUIEIBEHO C U3YYeHHEM Pa3aesioB (GU3NKH.
[To3TOMY CTYAEHT IOJKEH CaMOCTOATENILHO OCBOUTH TEOPETHUYECKUE MOHITUS U 3aKOHOMEPHOCTH, HEOOXOAMMBIE JIJIsl BHITIOTHEHHS
nabopaToOpHBIX paboT, HO ellle He PACCMOTPEHHbIE B JICKIIMOHHOM Kypce. [1ororoBka k 1abopaTopHbIM paboTaM OCYIIECTBISCTCS B
paMKax caMOCTOATENLHON pabOTHI CTyeHTa 3a01aroBpeMeHHO 10 Havaa 3aHsThs.

B mporiecce moAroToBKY K J1a00paTOPHO# paboTe CTYACHT JIeNIaeT 3ar0TOBKY OTUETa Ha JIMcTax Oymaru B KJeTKy win ¢popmara A4:
OIHCBIBAET LENIb PabOTHI, IPUMEHsIeMOe 000pyJ0BaHHIE, KPATKYIO TEOPHIO pabOThI M BEIYEPUMBAET CXEMY YCTaHOBKH. Ilepen TeM kak
MPUCTYIIUTH K BBITOJIHEHHIO JIAOOPATOPHOH pabOTHI, CTYIEHT IPOXOIUT YCTHOE coOeceIoBaHNE C IPEToIaBaTeieM, B X0JIe KOTOPOro
JIOJDKEH TOJIyYHUTD JOIMYCK K BBIIIOJIHEHHIO IMPAKTUYECKOH YacTH J1ab0opaTopHOi paboThl. 3aTeM CTYIEHT HPUCTYIAET K MPOBEACHHUIO
n3Mepenuil. [IpoBeq€HHbIE CTYACHTOM H3MEPEHHUS TOJDKHEI OBITH 0(OPMIIEHBI B TAOIHIIBI, @ TAKXKE TIPOBEPEHBI U MOUCAHBI
IIperojaBaTesieM 10 OKOHYaHUS 3aHATHS. 3aTeM (€CIIH OCTalIOoCh BpeMs, Ha 3aHATHH, a TaK XKe B paMKaxX CaMOCTOATEILHON paboThI)
CTYZCHT BBIIIOJIHSAET HEOOXOIMMBIE pacyeThl, CTPOUT rpa)MKu U MHUILIET BBIBOJ IO J1abopaTopHOii paboTre. 3aBepIuEHHbIH 0TYET 10
paboTe craercs MpernojaBaTelio Ha CIEAYIONIeM 3aHATHH.

B cityuae npuMeHeHuUs pu 00y4eHUN AUCIMILIHHBI JJIEKTPOHHOTO 00y4YeHHUs1, TUCTAaHIIUOHHBIX 00pa30BaTeIbHBIX TEXHOJIOTHIHA
oOmmenne 00yJaromuXcs U MPenoaaBaTeNs OCYIIECTBIETCS B PEXKIMe PealbHOTO BpeMeHH (OHJIaifH-JIeKIuU (BeOUHAPEI), YaTHl,
BHUJICO-KOH(EPEHIMHU U JIP.) WIN OTIOKEHHOTO BPEMEHH (CucTeMa JUCTaHIoHHoro o0y4enus Moodle, MS Office365, dpopymer,
AJIEKTPOHHAS [TOYTA U JIP. ).

ITpu 00y4eHuu J1uI ¢ OrpaHUYEHHBIMU BO3MOXKHOCTSIMU 3[I0POBbS 3JIEKTPOHHOE 00yUEeHUE, TUCTaHIMOHHbIE 00pa30BaTe/IbHbIE
TEXHOJIOTHH TIPEIyCMaTPUBAIOT BO3MOXKHOCTD IpHeMa-niepeadyl MHGOPMAIK B JOCTYITHBIX I HUX (hopMax.

Peanuzanyst AUCUUILIMHEI C IPUMEHEHUEM 3JIEKTPOHHOI0 00y4YeH!s, TUCTaHIIMOHHBIX 00pa30BaTeIbHbIX TeXHOI0rui (nanee — 90,
JOT) ocyriecTBisieTcs Ha OCHOBaHUH «I10I0KEHHS O peaTi3aiui OCHOBHBIX U JIOTIOHUTEIBHBIX 00pa30BaTEeIbHBIX IPOTPAMM C
[IPUMEHEHUEM 3JIEKTPOHHOTO 00y4eHHs U AUCTAHIIMOHHBIX 00pa30BaTeIbHbIX TEXHONOTHH B (heaepanbHOM rocy1apCTBEHHOM
OrO/KETHOM 00pa30BaTEIbHOM YUPEKICHUN BBICIIETO 00pa3oBaHus «UenssOUHCKUIT TOCYIapCTBEHHBINH YHHUBEPCUTET, «I10I0KEHHS
0 HOpSJIKE 3aueTa 00yJaroUMMUCS 110 OCHOBHBIM IpodeccuoHaIbHBIM 00pa30BaTeIbHBIM IPOrpaMMaM BBICIIET0 00pa3oBaHuUs B
®I'BOY BO «Uenl'Vy» pe3yabTaToB OCBOCHHUS B OPTaHU3AIUSIX, OCYIIECTBISIOMINX 00pa30BaTeIbHYIO IEATEIBHOCTD, YICOHBIX
MIPEMETOB, KypCOB, TUCIUIUINH (MOIyJel), NPAKTHK, JOMOJHUTEIBLHBIX 00pa30BaTEIbHBIX MPOTPAMM IIOCPEACTBOM JIEKTPOHHON
nHpOopMaIMoHHO-00pa3oBarenbHol cpenbl PTBOY BO «Uenl Vy». B uckimoyurenbHbIx ciaydasx (popc-Maxop | T.I1.) pH
peanuzanuu oOpazoBaTenbHON AesTensHocTU ¢ npuMeHeHneM D0, IOT MoryT NIpyMMeHSTh KOMIIOHEHTBI, HE BXOJSIIUE B IepeueHb
ANIEKTPOHHON MH(POPMAIIMOHHO- 00pa30BaTeIbHON CPEIbl.

10. CHEIIMAJIBHBIE YCJIOBUSI OCBOEHUS JUCHTUIIIMHBI OBYYAIOIINMUCS C HUHBAJIMJHOCTBIO 1
OI'PAHMYEHHBIMHA BO3MOXHOCTSAMMU 31I0POBbA

OcBoeHUE TUCLUIIIMHBI HHBAJIHIAMH U JIUIIAMHU C OTPAHUYCHHBIMH BO3MOXHOCTSIMU 3[J0POBbsI OCYILECTBIISCTCS C UCIOIb30BAHUEM
CHEUHATIbHBIX TEXHWYECKHX CPEeNCTB W HH(MOPMAIMOHHBIX TEXHOJIOTHH, MPEZOCTaBISIEMBIX PecypCHBIM y4eOHO-METOANIECKHM
LEHTPOM N0 OOYYEHHIO HMHBAIMIOB M JIMI C OIPAaHMYCHHBIMH BO3MOXXHOCTSIMH 3110poBbs Yenl'Y mo 3ampocy oOywaroierocs
(MOOMJIbHBIE CIICIHANBHBIE TEXHHYECKHE CPEACTBA Ul JIMI C HApYWICHWSMH 3pEHUS M C HapyIIeHHEM CIyXa, aCCHCTHBHBIE
UH(OPMAILIIOHHBIE TEXHOJIOTHH).

IIpn HEeoOXomuMocTH Ul OOYYAIOIIMXCS C HApyIICHHSMH 3peHHS Ha padodynmX MecTax ISl IPOBENCHUS NPAaKTUYECKHX HIIH
7a00PaTOPHBIX 3aHATUI YCTaHABIMBACTCS CIIEIUANbHOE IPOrpaMMHOE obecreueHue (MporpaMMma peyeBOd HaBUTAIMU, PEUEBLIC
CHHTE3aTOPbI, DKPaHHBIE JIYIIBI).

B yueGnble ayauropuu oOecrieunBaeTcsi OECIpensTCTBEHHBIN AOCTYN AJsi O0YYaIOUIMXCS ¢ WHBAJHIHOCTHIO U C OTPaHUYCHHBIMH
BO3MOKHOCTSIMH 30POBbs. B Kakmoi aynuTopuu, rae 00y4aroTcsi HHBAJIHIBI U JHIA ¢ OTPAaHMYEHHBIMH BO3MOXKHOCTSIMH 3JI0POBbS,
IIpeyCMaTPUBAETCSI COOTBETCTBYIOIIEE KOTUUECTBO MECT JUIsl OOYUAIOMIUXCS ¢ YU€TOM HapYIIEHUH UX 370POBbS.

Jl1s ocBOEHMS TMCIMIUIMHBI HHBAJIUAAM U JIMLIAM C OTPaHHYEHHBIMU BO3MOXHOCTSMH 3/I0POBbS IIPEIOCTABISETCS JOCTYH K II€4aTHBIM
HCTOYHMKAM, UMEIOIIMMCS B HayuyHOH OubnmoTeke Yenl'VY, ¢ mOMOLIbIO CHEMANBHBIX TEXHUUECKUX CPEACTB; AOCTYI C IMOMOIIBIO
CHEUHATbHBIX TEXHHYECKUX WM MPOTPAMMHBIX CPEICTB K IJIEKTPOHHBIM HCTOYHHKAM, MPEICTABICHHBIM B (DOpMe SJIEKTPOHHOTO
JIOKyMeHTa B (oHze HayyHoi 6ubnuotexu Yenl'VY uimm »1eKTpOHHO-OMOIMOTEUHBIX CHCTEMAX.

Y4eOHo-MeToquYecKre MaTepHalbl 1l 00yJaroUMXCsl U3 YHUCIIa WHBAJIWIOB U JIUI C OTPAaHUYCHHBIMH BO3MOXKHOCTSIMH 310POBbBS
IIPEOCTABILIIOTCS B hOpMax, alaTHPOBAHHBIX K OTPAHUYCHHUSIM UX 310POBbSI U OCOOEHHOCTSIM BOCTIPHATHS HHOOPMALIUH.

J11s MHBaJIMIOB W JIMI] C OTPaHUYEHHBIMHA BO3MOXHOCTSMH 3710POBbsI OCBOCHHE TUCIUITIIMHBI MOKET OBITh YACTUYHO WJIU TIOJIHOCTBIO
OCYIIECTBIICHO C UCTOIb30BaHNEM AUCTAHIMOHHBIX 00Pa30BaTEIbHBIX TEXHOIOTHH.

[Ipu mnpoBepeHNM NPOMEXKYTOUYHOW aTTECTAllMM MO JUCHUIUIMHE OOYYalomMMCA C WHBAJIUAHOCTBIO M C OrpaHUYCHHBIMH
BO3MOKHOCTSIMH 3IOPOBbSI O0ECIIEUMBAETCS 1O HMX 3asABJICHUIO NPENOCTaBICHHE B JOCTYMHOH (hopMe B 3aBUCHMOCTH OT HX
WHIVBHAYaJIbHBIX OCOOCHHOCTEH HMHCTPYKIMH O TOPSJAKE IPOBEICHUS MPOMEXKYTOYHOH AaTTECTAllMH, OLCHOYHBIX CPEICTB H
BO3MOXKHOCTH OTBETOB Ha 3a/laHus (MMMCBMEHHO Ha Oymare, Ha0Op OTBETOB Ha KOMIIBIOTEpE, MHChbMEHHO mpudroMm bpailms, c
UCTIONIb30BAaHUEM YCIIYT aCCUCTEHTA, YCTHO).
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MHWHOBPHAYKH POCCHUN

\)} denepanbHOE rocyIapcTBEHHOE OI0IKETHOE 00pa30BaTeIbHOE
YUpEKIECHHUE BBICIIETO 00pa3oBaHUsL

«UensOunckuit rocynapcrsenHslil yausepeurer» (PI'bOY BO «Henl'V»)

Pabouas nmporpamma quciuruHHbL "OU3HuecKuit NpakTUKyM" 10 HalpaBIeHUIO NOAroToBkH (cneruansHocty) 10.05.03
"NuapopmanronHas 6e30II1aCHOCTh ABTOMAaTH3UPOBAHHBIX CHCTEM'" HaNpaBIeHHOCTH (Tpodmmo) criermanm3arys N 4 cTp. 18
"Be3onacHOCTh aBTOMAaTH3NPOBAHHBIX CHCTEM KPUTHIECKH BaKHBIX 00bekToB" @I'BOY BO «Henl'Y»

[Ipu npoBeaeHUN NpouUEaYpbl OLIEHUBAHUS PE3YJIbTATOB O0YYEHHs] MHBAJIMIOB U JIML C OTPAaHUYEHHBIMH BO3MOXHOCTSIMHU 3/10POBbS
IpeaycMaTprBaeTCs HCIOIb30BaHue IpeaocTaBiIeHHBIX Yenl Y miu coOCTBEHHBIX TEXHUYECKHX CPEICTB, HEOOXOAUMBIX UM B CBSI3HU C
WX WHAMBUAYAIBHBIMU 0CcOOCHHOCTAMU. [Ipy HEOOXOIMMOCTH MHBAIUAAM U JIMLAM C OIPAHUYECHHBIMH BO3MOXKHOCTSIMH 3/10POBbS
MIPEIOCTABISIETCS TOTOIHUTEIbHOE BpeMsl JUIsl MOATOTOBKU OTBETa Ha 3aJlaHus], IPOLEAypa OLEHUBAHUS PE3yIbTaTOB 0OyUeHHS 110
JUCLUIUIMHE MOKET MPOBOJUTHCS B HECKOJIBKO ATAIIOB.
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@ YUpEKIECHHUE BBICIIETO 00pa3oBaHUsL

«UensOunckuit rocynapcrsenHslil yausepeurer» (PI'bOY BO «Henl'V»)

Pabouas nporpamma nucuuiuinHb! "Ouzndeckuil mpakTHKyM" O HAaIIPaBJIEHUIO MOArOTOBKH (cneunansHocTr) 10.05.03
"NuapopmanronHas 6e30II1aCHOCTh ABTOMAaTH3UPOBAHHBIX CHCTEM'" HaNpaBIeHHOCTH (Tpodmmo) criermanm3arys N 4 crp. 19
"Be3onacHOCTh aBTOMAaTH3NPOBAHHBIX CHCTEM KPUTHIECKH BaKHBIX 00bekToB" @I'BOY BO «Henl'Y»

PaGouas nporpaMmma JuCHUILIMHBI (MOAYJIs1) 0100peHa U PeKOMEH/10BaHA:
IIpopexTop no y4eGHOI paboTte yTBepKAcHO 24.02.25 A A. Canamaros

Y4eHBIM COBETOM (PU3UIECKOTO (PaKymbpTeTa

[Iporokon 3acemanus Ne 05 ot 06.02.2025

[Ipencenarens YueHoOro cosera
¢dm3nyeckoro akynpTeTa COIJIACOBAaHO M.A. 3arpebun

3acenanuem kadenpsl oo01eil u Teoperudeckoii puznKu

[potokon 3aceqanust Ne 04 ot 30.01.2025

3asenyromuii kadeapoit COIJIaCOBaHO A.E. Maitep
ABTOpBI (COCTaBUTENH) A.E. Maiiep
A.A. D6enp

CTpykrypa paGoueii nporpamMmbl cooTBeTcTBYeT npukasy pekropa ®I'bOY BO «Ueal'V» ot «13»
anpens 2021 r. Ne 247-1
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