MuUHHCTEPCTBO HayKH U BbIciiero oopasoBanus Poccuiickoii ®egepanuu

®dejepaibHOE rOCYJapCTBeHHOe 0K/ PKeTHOe 00pa30BaTe/IbHOE YUPEeXKAEHHE BbICIIEro
oOpa3oBaHus

«APKYTCKHU HAIITMOHAJ/TbHBIN CCJIEJJOBATE/IbCKUN TEXHUUYECKUN
YHUBEPCUTET»

CtpykTypHOe nofipa3zesienve «Pusuku (303)»

YTBEPXJEHA:
Ha 3aceflaHUU Kadepbl GU3UKU
ITpotokosn Ne7 ot 29 anpesnsa 2026 r.

Pabouas nporpaMma JHCLMILIMHBI

«DPU3NKA»

Hanpasnenue: 20.03.01 TexHocdepHasi 6€30acCHOCTh

OxpaHa NpUPO/IHOM Cpe/ibl U pecypcochepekeHue

Keamudukaims: bakanaBp

dopma 00yueHwUsI: OUHast

JoKkyMeHT moAmvcaH MpoCcToi JoKyMeHT ToAMcaH MpoCTon JloKyMeHT moAnucaH pocToi
3JIEKTPOHHOM MTOJITHCHIO 3/1eKTPOHHOM MOATHCHI0 3/1eKTPOHHOM MTOJTUCHIO
CocTaBuTe/b IPOrpaMMBbI: YtBepaun: KonoBanos Cornacosain: 3envHcKas Enena
Konoeanos Hukosaii [TetpoBuu Huxkoait [Tetpouu BanentuHoBHa

Hara nognucanusi: 14.05.2026 Hara nognucanusi: 14.05.2026 Hara nognucanusi: 30.05.2026

I'og Habopa — 2026

WpkyTtck, 2026 r.



1 IlepeyeHb IJIAHUPYEMBIX Ppe3y/IbTAaTOB O0yYeHHs MO JUCLHHUIUIAHE, COOTHECEHHBIX C
IUIAaHUPYEMbIMH pe3y/IbTaTaMHU 0CBOEHHs 00pa30BaTe/IbHOM MPOrPaMMbI

1.1 JucopuminHa «®u3uka» obecneunBaeT () OPMHPOBaHHME C/IEAYIOIHUX KOMIETeHIUH C

y‘-léTOM HWHAUKATOPOB UX JOCTH)XE€HUA

Kopa, HanMeHOBaHHe KOMITeTEeHIIUH

Kop uHANMKaTOpa KOMIIeTeHIUHI

OITK OC-1 Crioco6HOCTE pemiaTh 3a/iaun
npoecCHOHAILHOM [1esITeTbHOCTH Ha OCHOBE

TEXHUYECKHX HayK

MpUMEHEHHSA 3HAHUM MaTeMaTH4eCKux, eCTeCTBeHHbIX U

OIIK OC-1.2, OIIK OC-1.6

1.2 B pe3yibTaTe 0CBOEHHUsI JUCLUIIMHBI Y 00y4arOIUXCA AO/DKHBI ObITH ChOpMUPOBaHbBI

Kopg,

CojgeprkaHue HHANKATOpa
WHAUKATOpa Aep A P

Pe3ysibTaT 00yueHus

['paMOTHO UCTOMKOBBIBAET CMBIC/T
(bu3MUeCcKrx BeJIMUMH U TIOHSITUH;
palMOHabHO MIPUMeHsIeT
OCHOBHbIe METO/Ibl U3yUeHHOTO
MaTepuasa Mpu pelieHnu
MPAaKTUYeCKUX 3a/1au

OIIK OC-1.2

3HaTh 3aKOHbI U SIB/I€HUS
K/IAaCCUUeCKOM U PelSITUBUCTCKON
MeXaHUKH, OCHOBbI TEPMO/IMHAMUKH 1
CBOMCTBA 3/1eKTPUYECKOTO U
MarHUTHOTO T10J1eli; OCHOBHbIE
(u3nyeckrie BeJIMYMHBI U KOHCTAHTHI,
VX orpefiesieHre U eJUHULIbI
M3MepeHust

YMeTb 1CM0/Ib30BaTh MOTy4YeHHbIe
3HaHUS TPU 3alluTe 1ab0pPaTOPHBIX U
MPaKTHUeCKnX paboT, 3armchBaTh
OCHOBHbIe (DOpPMYJIbI TIPOM/IEHHBIX
paszenoB (PU3UKH, UCII0/b30BATh
(v3ruecKre 3aKOHBI [IPU aHaIM3e U
peltieHUy pobieM
rpo)eCcCMOHA/IbLHOM JiesiTeTbHOCTU
Bnapers MeToZiaMy TIPOBe/I€HUS
(bu3MyecKrux u3MepeHui, MeTolaMu
KOPPEKTHOM OLIeHKH TOTPeIIHOCTeN
TIpY TIPOBeleHUH (pr3ruecKkoro
3KCIepuMeHTa

OITIK OC-1.6 OO6pabatbIBaeT U MpefiCTaB/seT
9KCTIepUMeHTa/TbHbIe JJAHHBIE C
WCIT0J/Ib30BaHUEM CTaH/IaPTHBIX

TaKeTOB TIPUKJ/IA/IHBIX IPOrPaMM,

OpPUEHTUPYETCs B 00/1aCTH
NIpUMEeHEeHUsT OCHOBHBIX 3aKOHOB
JJIs1 aHA/IM3a TEXHUUYECKUX
TIPOLIECCOB

3HaTh TEOPHIO KOjiebaHH U BOJIH,
OCHOBBI BOJTHOBOM Y KBAHTOBOM
OTTHKH, CTPOEHHE aTOMOB, CBOMCTBA
aTOMHOT'O Sifipa ¥ XapaKTePUCTUKH
3/IeMEHTapPHbIX YaCTHI]

YMeTb UCTO0/b30BaTh MOTy4YeHHbIe
3HAHUS TIPU 3alI[UTe 1ab0PaTOPHBIX U
MpaKkTHUeCcKnx pabot B 06/acTu
MIPUMEHEHHUsT OCHOBHBIX 3aKOHOB IJIs1
aHa/IM3a TEXHUUECKUX TIPOIIeCCOB,
BBIJIE/IATHL KOHKPETHOE (PU3HUecKoe
cojJiep>kKaHre B MPUK/IaJHBIX 3a/jauax v
WCII0/b30BaTh 3HAHUS GU3UKU B
OyayIen nmpodeccroHaIbHON




JieATeIbHOCTH.
BiiageTs MeTO/laMU aHa/IM3a
¢u3nueckux siByieHnH, 06paboTKOI 1
Tpe/iCTaB/IeHreM SKCIIepIMeHTaTbHbIX
JAHHBIX C UCTIOTb30BaHUEM
CTaH/JapTHBIX TIAKETOB MPUK/IaHBIX
rporpamw, st GopMyIMpoBaHuUS 1
perieHus1 PU3UKO-TeXHIUUECKUX 3a/jau
Y TeXHOJIOTUH TIPOEKTUPOBAHUS B
COOTBETCTBUM C TEXHUYECKIM
3alaHueM B Oyayrmeit
npodeCCHOHANTBbHOM [eATeTbHOCTU

2 MecTo pauciMIuiMHbI B cTpyKType OOII

V3yuenune auciuruinHbl «Pusmka» 6asupyeTcs

JMUCLIUTIIMH/TIPAKTUK: «DU3nKa»

Ha pe3y/bTaTax OCBOEHHUsl CJIeYHOIIUX

HducuunivHa siBsieTcs MpeecTBYOLLel A/ AUCLIUILTMH/TPAaKTUK: «Pr3nKa»

3 O0BeM AUCIUILIMHbBI

O0beM AMCHMITHHBI cocTaBiisieT — 8 3ET

Tpya0eMKOCTb B aKafileMHUeCKHX yacax
(OpvH akazieMHUUeCKHii yaCc COOTBETCTBYeT 45 MUHyTaM
Buj yue0HO¥ padoThI aCTPOHOMHYECKOT'0 Yaca)
Cemec
Bcero Cemectp Ne 2
Tp Ne 1
OO11ast TpyZ0eMKOCTh
tHas TPy A 288 144 144
JACLIATITAHBI
AyJIUTOpHBIE 3aHATHS, B TOM
YAUTOP ’ 128 64 64
yucre:
JIEKLINU 64 32 32
nabopatopHbie pabOThI 32 16 16
MpaKTUyecKrue/CeMuHapCcKue
P P 32 16 16
3aHSTHS
CamocrosiTenbHasi pabora (B
T.4. KypCcOBOe 124 80 44
TIPOEKTHPOBAHUE)
TpymoeMKOCTb
PyA y 36 0 36
TIPOMEXXYTOYHOW aTTeCcTaluu
Buz npomexxyTouHOM
aTTeCTaLK (MTOrOBOro 3aueT, JK3aMeH 3auer OK3aMeH
KOHTPOJIA 110 AUCLIUIUINHE)
4 CTpyKTypa U Cofiep>KaHHue JUCIUILTAHBI
4.1 CBojiHbIE JaHHbIE 110 COAEPKaHHUI0 AMCLUT/IUHBI
Cemectp Ne 1
Ne HaumeHoBaHue Bujbl KOHTAaKTHOH padoThI CPC dopma
n/n pa3jiesia ¥ TeMbl Jlekipu | JIP I13(CEM) TeKyIero
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No Kon. No Kon. No Kon. No Kon.
JUCHUIUIMHBI Yac. Yac. Yac. Yac. KOHTPOJIs

1 2 3 4 5 6 7 8 9 10 11
JvHamuka
MaTepuaJbHOU Ortyer 110

1 TOUKH U TBEP/IOTO 2 2 1 2 1,2 4 1,2 20 saboparop
Tena. 3aKOHbI Ho¥ pabore
HeroToHa

2 pruts. 3 2 4 20 saboparop
V3MeHeHUs U o

HoU pabore
COXpaHeHUs
DJIeMEeHTHI
3 KUHEeMaTHKH, 1 2 Peluenue
ypaBHEHUs 3ajau
JIBDKEeHUsI
MakpoCKonuyecku Otyet 1o
4 € COCTOSIHUS 4 2 saboparop
Ho pabore

Cratuctuueckue Oruet no

5 pacripefiesieHus.. 5 2 yabopaTop
HOM pabore

6 OcHoBBI 6 2 5 2 45 4 Pemenne
TePMOAWHAMUKH. 3a/jau
fABnenus
repeHoca.

- da3oBble - 2 4 2 Pemienune
paBHOBeCUS U 3ajau
(hazoBbIe
TIpeBpalljeHusl.

DneKTpoCTaTHKa.
Otuer 1o
DJIeKTpUUecKoe

8 8 2 saboparop

roJie B BaKyyme 1 o

Ho¥ pabore
BellleCTBe.
ITocTostHHBIN Otuer 1o

9 37IeKTpUYeCKUN 9, 10 4 2,3 20 yabopaTop
TOK HoW pabore
ITocTostHHBIN Otuert 1o

10 | smekTpuuUecKuii 6,7 4 2,3 20 naboparop
TOK HoW pabore
MarnutHoe nosne Otuer 1o

11 11 2 8 2 8 2 jabopaTop

HOM pabore
slpnerivie Peruenne

12 3/1eKTPOMarHuTHON 12 2 7 2

3a/au

WHAYKIMNA

MowmeHT “HepLHU. Oryer 1o
13 3aKOHbI UHEPLIU 13 2 2 2 yaboparop

HOM pabore

ABnenus

Anddysun,

TeTUIOTIPOBOAHOCT Pemerme

14 U U BHYTPEHHEr 0 14 2 3 2 3 2

3a/au
TpeHHs. 3aKOHBI
(usnueckoit
KUHETHKM.
DJIeKTpUUecKoe Pewwerme
15 ToJjie B BelljeCTBe. 15 2 6 2
3a/au
Jvsanekrpuku
16 OnsITel @apagest. 16 2 Perenue

3a71au




IIpomesxyTouHas

3auer
aTTecTalys
Bcero 32 16 16 80
Cemectp Ne 2
Bu/ibl KOHTAKTHOH pPaboThI
P
N | e | e |0 | macmn | O | s
n/n b nll UILTHHBI Ne Kog. Ne Kon. Ne Kon. Ne Ko, KOHimOJIH
Aucl - UYac. - UYac. ~ Yac. B UYac. P

1 2 3 4 5 6 7 8 9 10 11
Kunemaruvka Otuer 1o

1 rapMOHUYECKUX 1 2 jabopaTop
Kosie0aHuH. HOM pabore
ITepeMeHHBIH TOK Otuert 1o

2 2 2 1 2 1 2 saboparop

HoW pabore
3aryxarwolye u PemeHme

3 BBIHY)K/IeHHbIe 3 2 2 2

3ajau
KoJie0aHwsl.
BonHoBble
Pemenue
4 TIPOLIeCCHL. 3BYK. 4 2
3a/au
Bopsba c mymom.

5 DJIeKTPOMAarHUTHBI 5, 6 4 2 2 Pemienune
€ BOJIHBI 3a/a4
BonHoBas onTuka. Otuer 1o

6 NuTepdepeniys 7 2 3 2 3 2 3 9 saboparop

HoW pabore
DJIeKTPOMAarHUTHbI Otyet 1o

7 € BOJIHBI B 8 2 4 2 saboparop
BeIL[eCTBe. HOM pabote
KsanToBas ontuka Otuer 1o

8 9 2 5 2 5 2 2 12 sabopaTop

HoW pabore
KopnyckynspHo-
BOJIHOBOU [Iya/in3m
MaTepi. Perenue
9 KBaHTOBBIE 10 2 4 2
3a/a4
COCTOSIHUSI U
ypaBHEHUs
IlIpenunrepa
®du3MuKa aTOMOB U

10 MOJIEKYI. 11 2 6 2 Pemenne
MounekynspHsle 3a/a4
CIeKTPbI.

OcHoBHbIe
XapaKTepUCTUKU Orer o

11 12 2 1 12 naboparop

371eKTPOMarHUTHOT o
HoU pabore
0 U3JTyueHuUst

12 PenTreHosckue Pemienne
Jiyud 3a/ia4
OneMeHTbl (PU3UKU

13 TBEPJOrO Tesa. 13 2 7 2 7 2 HI/LI’CI)MEHH
30HHas TeopUst bIi1 OIIPOC
TBEp/bIX TeJl.

DJleKTpUuecKue u

14 MarlvaHble ) 14 2 8 2 Pemienne
CBOMCTBa TBEPJBIX 3ajau
Ten

15 OcHOBBI siZlepHOU 15 2 6 4 4 11 HIiI’CbMEHH
(hY3MKU bIii orpoc




ITpobsieMbl
COBpEMEeHHOM
(hY3uKY.
CoBpemeHHas
(uznyeckas
KapTHUHa MMpa.

16 16 2

[TucemeHH
bIif or1poc

IIpomesxyTounas
arrecrauys

36

OK3aMeH

Bcero 32 16

16

80

4.2 KpaTkoe cojiep>kaHue pa3/ie/ioB ¥ TeM 3aHATHI

Cemectp Ne 1

Ne

Tema

Kpartkoe copep:xanue

[JvHamMmuyka
MaTepuabHOU TOUKU U
TBEPZOro Tesa. 3aKOHBI
HeroToHa

OcHoOBHa#sl 3a/jlaua TMHaMUKH. [ToHSTHe COCTOSTHUS B
KJ/lacCMUecKor MexaHvke. Macca, cra v UMITYJIbC.
3akoHbl HetoTOHa. HenHepijyaibHbie CUCTEMBI
OTCYeTa M CU/Ibl UHepLUU. [ paHUL[bl TPUMEHUMOCTH
K/IaCCUYeCKOro Criocoba [ijist OITMCaHMs IBKEHUST
YaCTHII.

PaboTa, MOIITHOCTE U
SHeprus. 3aKOHbI
V3MeHeHHsl U
COXpaHeHusl

3aKOHbI M3MEHEeHUS ¥ COXPaHEeHWs UMITyJ/IbCa U
MOMEHTa UMITyJbCa [/l CUCTeMbI MaTepUa/IbHbIX
TOUeK. 3aKOHbI COXpaHeHHs KaK TIPOsiB/IeHHe CBOMCTB
OBK/IM/I0BA MMPOCTPAHCTBA, ero OJHOPOAHOCTH U
M30XPOHHOCTH. PaboTa 1 KUHeTUYeCKast SHEPTUst
MaTepHa/bHOM TOUkH. MotHocTh. Pabota u
KUHeTHUYeCKast SHeprus BpallaTe/IbHOTO JBUKEeHUS
TBeporo Tena. [JuccunatvBHble, KOHCepBaTUBHbIE U
He KOHCepBaTUBHbIe CUJIbl. [loTeHI[MaibHas SHeprusl.
[MoreHnmanpHbBIN Oapbep. 3aKOH COXpaHeHUst U
TpeBpallleHUs] SHePrUU U ero CBA3b C OJHOPOJHOCTBIO
BpeMEeHU

OneMeHThbl KUHEMaTHUKU s
YPaBHEHNSA ABVXKEHUSA

dusnueckue Mogend. Kunematuueckoe ornuvcaHue
JIBI)KEHUS - BeKTOPHBIM, KOOPJAWUHATHBIA U
eCcTeCTBEeHHBIHN criocoObl oncanust. CKOPOCTb,
YCKOpeHHe, HOPMaJIbHOe Y TaHTeHL[MaIbHOoe
YCKOpeHUsl. YTJI0Basi CKOPOCTh U YIJIOBOEe YCKOpPeHHUe.
I[psimasi 1 oOpatHasi 3afjau KuHeMaTHKi. O cMbicie
MPOM3BOJHOW Y MHTerpasa B IIPUI0’KEHUH K
bur3nuecKUM 3aadyam.

MaKpOCKOHI/I‘-IECKI/Ie
COCTOSAHUSA

TennoBoe BrXKeHHe. MaKpocKonueckue
rapamMeTpbl. Y paBHeHUsI COCTOSIHUA. BHyTpeHH:AA
SHeprus. YpaBHeHHe COCTOSIHUS U/iealbHOTO rasa.
[laBnieHye ra3a C TOUKH 3peHHS MOJIEKYJISIPHO-
KWHeTUUeCKou Teopun. ADOCOJTFOTHBIN HOJIb.

Cratucrtuueckue
pacripe/iesieHus.

[ToHsiTve 0 BepPOSITHOCTH U (DYHKILIMU pacripe/ie/ieHusl.
Pacrnipenenenve Makcsesna. PacripegeneHue
Bonbiimana. bapomeTtpuueckasi popmyia.
BbluncnieHue cpeJHUX 3HaUeHUHN C TTO-MOIIbIO
GYHKI[MM pacrpe/ie/ieHus.

OCHOBBI
TepMO/IMHAMUKH.

OOpaTtumble ¥ HeoOpaTHMBbIe TeT/IOBbIe MPOLIeCCHI.
TerioBble MPOIECChI.  Haya/o0 TePMOJAWHAMUKH.

6




[TprMeHeHMe NIepBOro Hayasia TepMO/IMHAMUKH K H30-
niporjeccam. DHTponus. Bropoe Hauano
TepMoJuHaMUKU. OnipesiesieHre SHTPOITUU
HEPaBHOBECHOM CHCTeMbI Uuepe3 CTaTUCTUUeCKU BeC
coctosiHusl. [IpUHLIMN BO3pacTaHusi SHTPOMNUHU.

7 fABnenus mepeHoca. Asnenust auddy3um, TerIONPOBOAHOCTU U
da3oBble paBHOBecUs U | BHyTpeHHero TpeHus. KosagduumenTs auddysum u
¢a3oBble MpeBpalleHus. | TelyIONPOBOJHOCTU. BSA3KOCTb ra3oB U KUAKOCTEH.

Hukn Kapro. Makcumanbhbiv KIT/T TerioBoit
MallyHbl. Teryi0eMKOCTh MHOTOaTOMHBIX I'a30B.
HepocraTouHOCTB K/1aCCU-YeCKOU Teopyn
Ter1I0eMKOCTel. TpeTbe Hayaso TePMOJUHAMUKHU.
PeanbHble ra3bl. YpaBHeHUe BaH-nep-Baanbca.

8 DJIeKTPOCTaTHKa. 3akoH KynoHa. CBsi3b MeXX/ly HalpsKeHHOCTBI0 U
OJIeKTpUYecKoe 110J1e B noreHanoM. CriocoObl pacyeTa XapaKTepUCTUK
BaKyyMe U BellleCTBe. 3/1eKTPOCTAaTUYeCKOr0 MOJIst: a) MPUHLUIT

cynepnosunuy, 6) Teopema ["aycca, B) Teopema o
LIMPKYJISIMU BeKTOPa HANPSPKEeHHOCTH

9 [TocTostHHBIM [IpoBOgHMKY B 3/1IEKTPOCTATUYECKOM I10JI€.

3/1eKTPUYECKUil TOK OrnpesiesieHre HaNpsHKEHHOCTU BHYTPHU U BHe
npoBoHUKa. KoHJeHcaTopbl. DHEprusi CUCTEMbI
3apsA/l0B Y 3JIEKTPOCTaTUYeCKOro IMOJIsl.

10 [TocTosiHHBIN YcnoBus cyljecTBoBaHus TOKa. 3akoHbl OMa U
3/71eKTPUUECKUM TOK [xoynsi-JIeHLja B UHTErpaibHOU U

mddepentmanbHol popmax. OO0OILEeHHBINH 3aKOH
Owma. ITpaBuna Kupxroda. Tok B pa3/MuHbIX cpejax
11 MarnuTHoe rose OcHOBHbIE XapaKTepPUCTHKU MarHUTHOT'O TIOJIS:
BEKTOP MarHUTHOU UHAYKLIMM U MarHATHBIN MOTOK.
CriocobbI pacueTa XxapakKTepUCTUK MarHUTHOTO TIOJISL.
ITpuHyun cynepno3sunuu. 3akoH buo-Casapa-
Jlannaca. TeopemMa 0 LMPKYJIALIMA BEKTOPA UHAYKLIUA
MarHuTHoro nosisi. Custa Jlopenua. Cuia Amrepa.

12 ABnenue OCHOBHBIE YpaBHeHNs] MarHUTOCTaTHKU B BelllecTBe.
3/IeKTPOMarHUTHOU MosnekynspHble TOKM. HamarHn4eHHOCTD.
VIHAYKLU HarpsykeHHOCTb MarHUTHOTO MOJIs1. I'paHrYHbBIe

yCJIOBUS JIJIS1 XapaKTePUCTHK MarHUTHOI'O TI0JIS1 Ha
rpaHuLie IByX (peppoOMarHeTUKOB. Y paBHEHUSI
Makcsesia. YpaBHeHuss MakcBesuia [ijis
3JIeKTPOMAarHUTHOT O 110J1s1. Y paBHeHHst MakcBeJiia
JU1s1 CTalMOHAPHBIX MOJIeN.

13 MowmeHT uHepLUHu. MowmeHT uHepLuY TBEPAOrO Tejla OTHOCUTETbHO OCH.
3aKOHbI MHEepLIUU MoMeHT cuibl, MOMEHT uMILyJ/ibca. TeopeMa o

JIBIDKEHUH LIeHTpa MacC. Y paBHeHUe JUHAMUKU
BpalllaTe/bHOIO JBM)KEHHUS

14 Anenus guddysumu, SBnenus auddysuu, TeraonpoBoJHOCTH U
TEeM/I0NPOBOAHOCTH U BHYTPEHHEero TpeHUsl. 3aKOHbI (HU3NUeCKO KUHETHKHU.
BHYTPEHHEro TPeHUsl. KosdduumenTs! guddysuu 1 TernaonpoBogHOCTH.
3aKoHbI (pU3MUeCKOU Bs3kocTh ra3oB M XXUKOCTeN
KUHETUKHU.

15 OJIeKTpUYecKoe 110Jie B OneKTpuyeckoe 1oJie B BelljecTse. [IU3/1eKTPUKHY.

BelecTBe. [IW3/1eKTPUKU

OnekTpyuueckuii aumnosb. Teopema OcTporpaicKoro-
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["aycca. CerHeT03/IeKTPUKH.

16

OmnbiThl Papajes.

SIBneHue 371eKTPOMarHUTHON MHAYKLMA. OTIBITHI
®apages. 3akoH Dapages. [Ipasusio JleHua.
OKCTpPaTOKU 3aMbIKaHHs U pa3MblKaHUsl. SIBieHue
CcaMOUHAYKLUMU. THAYKTUBHOCTh. B3anmHas
WHYKLUsSI. JHeprusi U 00beMHasi IJIOTHOCTh SHePruu
MarHUTHOTO T10Jist

Cemectp Ne 2

Ne

Tema

KpaTKOE coaepKaHue

KunemaTtuka
rapMOHUYECKUX
KOJ1e0aHuUiA.

[ToHsTHE O KOJleOaTeTbHBIX Mporeccax. EauHbIi
TI0/IX0/1 K KOJIeOaHUsM Pa3/IMuHON (hU3UUeCcKoi
MpUPO/Ibl. AMILIUTY/a, KPyroBasi 4acToTa, (hasza
rapMOHUYeCKUX Kosiebauuii. CrioykeHre KoebaHu.
BekTopHble AuarpaMMbl. MateMaTH4eCcKuil U
bu3nuecKrii MasiTHUKY, MPY>KUHHBIN MasTHUK,
KosiebaTenbHbIN KOHTYP. CBOOO/HbIE 3aTyXaroIye
KosiebaHus1. JlorapudMuueckuii IeKpEMEHT,
J0OpOTHOCTD. Pe3oHaHC. OCIUIIATOP Kak
CreKTpasbHbIN MpU-60p. Pyphe-pasnokeHwe,
¢bur3nuecKrii CMBICT passioykeHusi. Moy MpoBaHHbIe
Kosiebanvst. CTIeKTp aMIUTUTYIHO-MOAYJ/IMPOBAHHOT O
KosiebaHusl.

[TepeMeHHBIM TOK

Hapaﬂfle}'[bHOE U 11ocj1ea0Bare/ibHOE CoeJrHeHue
3JIEMEHTOB LIelK IepeMeHHOr'o TOKa

3aryxatolje u
BBIHY>K/[eHHbIE
KO/1e0aHus.

BriHyX/1eHHbIe KoiebaHusi OCLIUIIATOpPA TOJ
JleiCTBUEeM CUHYCOUJATIbHOW CUJTbl. AMIUIMTY 1A U
(a3a rpu BEIHY>KJeHHBIX KoJleOaHUsIX. Pe30HaHCHbIe
KpUBbIe. BIHYK/IeHHbIe KO/Ie0aHUsS B 37IEKTPUUECKUX
tensx. Mimneganc. MeTo/1 BEKTOPHBIX /IMarpaMM.

BoJsHOBBIe Mpo1jeccsl.

3ByK. bopnba c mrymom.

Bosnsl. [110ckas cuHycovjanbHas BoHa. ivHa
BOJIHBI, BOJTHOBOE UKCJ/I0. ['pyTIibl BOJTH U BOJTHOBBIE
nakeTbl. @a30Bas U rPyIIOBasi CKOPOCTH BOJIH, CBSI3b
MeX/ly HUMU. DHeprus BoiHbl. O[HOMepHOe
BOJIHOBOe ypaBHeHUe. DPdekT [Jomiepa.
OHepreTUUecKre COOTHoLIeHus. BekTop ¥YMoBa.
Ynpyrue Bo/HbI B TBEPAOM TeJie, ra3ax U KUJKOCTSIX.
3ByK. bophrba c mrymom.

OJIEKTPOMAarHUTHbIE
BOJIHBI

CKOpOCTb pacrpocTpaHeHus 3/1eKTPOMarHUTHBIX
BO3MYyllleHH. BonHOBOe ypaBHeHue. [Tnockue
3JIeKTPOMarHuTHeIe BOJIHBL. [losisipu3aniys BOJIH.
OHeprusi pacrpoCcTpaHeHus! 3/1eKTPO-MarHUTHOW
BO/IHBL. BekTop YmoBa-IlonHTHHra. M3nyyenne
JunoJisi. JJuarpaMMa Harpas/eHHOCTH.

BonHoBas onTuka.
Nurepdepenius

Wnrtepdepennus BoaH. CIocoObI MOTyyeHust
KOrepeHTHbIX UCTOUHMKOB CBeTa: onbIT FOHra,
3epkasio 1 buripuzma Ppenerisi, Kosiblia HeroToHa.
WuTepdepomeTpsl. Y CI0BUS yCUIEHUS U 0CabmeHust
ceeta. Judpakuys BosH. [Ipunuun I'tolireHca-
®peHesis. Iudpakiys @penens. udpakiys
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@payHrodepa. ITpocteie 3afaum fudpakLyu:
Judpakiys Ha OJHOM ¥ MHOTHX LeJIsiX.
[AudpakioHHas pelieTka.

OJIEKTPOMarHUTHbIE
BOJIHBI B BellleCTBe.

PacrnipoctpaneHnue cBeta B Belllectse. ucrnepcus
CBeTa. DJIeKTPOHHAs TeOpHsl JUCIIepCUU CBeTa.
ITornowenue ceeta. [Tonsipy3zanus ceerta.
[Tonsapusanys BoaH npyu orpakeHud. [Ipysma Hukons.
3akoH Mautroca.

KeaHToBast onTuka

[TpoTrBOpeuus KmacCuueckou GU3mKu.
OKcriepuMeHTalbHOe 000CHOBaHWe OCHOBHBIX HIel
KBaHTOBOH Teopuu. [Ipo6/ieMbl U3TyUeHUs] UePHOTO
Tesia. 3aKOHBI TEIUIOBOTO U3/Ty4YeHUsl. JHEepPIrust U
HMITYJIbC CBETOBBIX KBaHTOB. ®oT03ddekT. IdhdekT
Komnitona. OOpa3oBaHye ¥ aHHUTHJISILIVS
3JIEKTPOHHO-TIO3UTPOHHBIX Tap. JJieMeHTapHast
KBaHTOBAasl TeOpUs U3nyuyeHusl. BeIHyX/leHHOe 1
CIIOHTAHHOE M3/y4yeHre (OTOHOB.

KopniyckynspHo-
BOJIHOBOM [lya/v3Mm
MaTepuu. KBaHTOBBIE

COCTOAHHA U YPABHEHUSA

[Ipegunrepa

l'unotesa ge bpoiinsa. udpakiiyis 31eKTPOHOB U
HEUTPOHOB. BepoSTHOCTHBIN CMBIC/T BOJH Jie bpoiins.
CooTHoliieHus: HeompeziesieHHOCTel. Habopbi
OJJHOBPEMEHHO M3MepsieMbIX Be/Iu-UrH. 3a/jaHue
COCTOSTHUSI MUKpOYacTull. BonHoBasi dyHKIus, ee
CTaTUCTUUECKHUHA CMbICT. OOBsICHEHVE TIOBe/IEHUS
MUKPOYaCTHI[bI B UHTep(epomMeTpe U Judpakiiuu
3/IeKTPOHOB U HEUTPOHOB Ha KpUcTaj/uiax. BpemeHHoe
ypaBHeHue llIpenuHrepa. CtaljioHapHOe ypaBHeHUe
[IIpenuHrepa, craljuoHapHble cocTosiHUs. YacTuiia B
MOTeHLMaIbHOM siUKe. [IpoxokjeHre yacTULbl Haj
u oy, 6apbepoMm. TyHHeNbHBIN 3D hEKT.
["apMOHMUECKHN OCLIWIATOP.

10

®du3uKa aToOMOB U
MOJIEKY/I.
MonexyisspHble
CIIeKTPBbI.

Teopust BofZopoJ0mnof00HbIX aTOMOB 110 bopy.
OHepreTrueckue ypoBHU. IToTeHanbl MOHU3ALUU U
B030y>xzeHust. CTIeKTpbl BOZOPOZOIIOf00HBIX aTOMOB.
[ITuprHa ypoBHell. YacTula B cpepruuecku
CUMMeTpUYHOM I1os1e. KBaHTOBBIe uncia. CTpyKTypa
3JIEKTPOHHBIX YPOBHEH B CJIOKHBIX aToMax. [IpyuHimn
[Taynu. MonekysisipHble CIIeKTPbI U CITIEKTPOCKOIIHSI.

11

OcHOBHBIE
XapaKTepUCTUKHU
371eKTPOMarHUTHOTO
W3/Ty4YeHus

Banentheie n feopmanionHbie konebanus. Cxema
SHepreTUYeCKHX ypoBHel MoJieKys. 3akoH byrepa -
Jlambepta - Bepa. OnTryeckas TJIOTHOCTD,
niponyckanue. KauecTBeHHbIN Y KOTMYECTBEHHbBIN
aHa/M3bl B MOJIEKYJIIPHOU CITeKTPOCKOIIHH.
[IpuMeHeHKe ONTUYECKHUX METOZI0B UCC/Ie[lOBaHUe B
Bawueii crieliiaibHOCTH.

12

PeHTreHoBCKue JIydyn

[TpyHLMN NTO/TyyeHUs] peHTTeHOBCKUX Ty Yel.
PentreHoBckasi TpyOka. CrieKTp peHTreHOBCKUX
nyueid. 3akoH Mo3mu. OCHOBHBIE CBOMCTBA
PEeHTreHOBCKUX Jiyuel. PeHTreHOBCKue araparsl.
Perucrparus peHTreHOBCKUX Jyueli KauecTBeHHbIN
peHTreHO(a30BbIl aHAIU3.

13

DJieMeHTbI (hU3UKU

ABnenvie ceepxnpoBoAMMOCTH. KyTiepoBCKUe Tiaphl.
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TBEpAOro Tesa. 30HHas
TeopUsi TBEP/bIX TeJl.

Sddekrt Ixo3edcoHa. TernnoeMKoCTb. DneKTPOHHAsI
U JTbIPOYHAsi MPOBOMMOCTH. P-N TIEPEXO/IbI.

¢usvku. CoBpemMeHHast
du3nueckasi KapTUHA
Mupa.

14 OJIeKTpUYecKue U Kosnebanust KprcTauimueckou pemeTku. [ToHsTHE 0
MarHuTHbIE CBOMCTBA (oHoHax. Tenn0eMKOCTb KPUCTA//IOB ITPU BBICOKUX U
TBEPABIX Tesl HU3KUX Temreparypax. Pelierounas
TeIUIONPOBOAHOCTb. KBaHTOBast TeOpUs TBEP/bIX TeJl.
[MonynpoBogHukr. CoOCTBEHHBIE U TPUMECHBIe
TI0JIyIPOBOJHUKU.
15 OCHOBBI silepHO AToMHOe siipo U ero cBorcTBa. Mogenu sigep.
bu3nKU SAnepusle cubl. PafyioakTUBHBIE NTpeBpalleHust
aTOMHBIX siflep. DJIeMeHTapHble YaCTULIbI, UX
Kj1accuurkanus. BsaumonpespalljeHHs 4acTHL.
KBapku.PaioakTHBHOCTb. fjepHble peakLuu.
Peakuyu feneHust M cCMHTe3a
16 [Tpo6nembl coBpemenHo# | [TpobieMbl coBpeMeHHOM (u3uku. CoBpeMeHHast

¢bur3nueckas KapTUHa MUpa. DHeprus 3Be3],.
[Tpob6sieMa UCTOYHUKOB 3HEPruu. BelrjecTso B
5KCTpeMa/bHbIX COCTOSIHUSIX. BeliecTBo rpu
CBEPXBBICOKMX TeMIlepaTypax U CBePXBbICOKUX
MJIOTHOCTAX. MeTanninyeckuii Bogopo. KapivkoBbie
Gesbie 3Be3/bl. HeliTpoHHbIe 3Be3/bl. [1ybcaphl.
BeliecTBO B CBEpXCUIBHBIX 37IeKTPOMAarHATHBIX
nossix. BelectBo u nosie. Mepapxus
B3auMoziecTBUi. O eIMHBIX TEOPHSIX MOJIS.

4.3 IlepeueHb /1abOPaTOPHBIX PadoT

Cemectp Ne 1

Ne

HaumeHoBaHHe /1a00paTOPHO PadoTHI

Ko/1-Bo akajieMmuuecKux
4acoB

OripefiesieHre yCKOpeHUst CBOOOTHOTO TafIeHus C
TIOMOIL[bI0 (DM3UYEeCKOT0 MasTHHUKA.

2

N3yueHue 3aKOHOB JIMHAMUKM.
JKCIepuMeHTa/IbHOe UCC/e/loBaHue (PYHKLUU
pacripefiesienus ["aycca, Teopusi IOrPeIIHOCTH

v3MepeHUH.

OnpesieneHye frHaMUUeCKoro KoadduiieHTa
BSI3KOCTH MeToZioM CTOKCa

OrnpeziesieHre yHUBepCATbHOM ra30Bou

[IOCTOSIHHOM

OnpeziesieHye U3MEHEeHUs1 SHTPOIHU TIPU
M30XOPHYECKOM TIPOL[ecce B Tase.

I/ICCJ'IE,E[OBaHI/Ie [err IIOCTOAHHOI'O TOKA.

OKcrepyuMeHTa/IbHOe n3yueHre TpaBua Kupxroda

0 (N[ U

CHsiTHe KpUBOW HaMarHUUMBaHUS C TOMOLLIbIO

ocruiorpada.

N (NN N

Cemectp Ne 2

Ne

HaumeHoBaHue /1a00paTOPHOI padoThI

Koi-Bo akapeMuueckux
4acoB
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1 OnpepieneHre UHAYKTUBHOCTH KaTYIIKH C ’
MOMOLIbK0 MocTa MakcBesia.

2 VWccnenoBaHue 3aTyXaromux KosiebaHuii B ’
KosebaTe/TbHOM KOHTYPe.
V3yuenue nnTepdepeHUU 1 AUdpakLUY CBeTa

3 OnpefeneHyve AJIMHBI BOJHbBI C TTOMOLLBIO )
uHTepdepeHu. OnpesiesieHre JTMHbI BOHBI C
TIOMOIIIbI0 AUGMPAKIIMOHHOM pelleTKHU.

4 V3yueHue siB/ieHUI NOSIpU3aL{uM U AUCTIEPCUN )
cBeTa

5 V3yyeHne 3aKOHOB BHelIHero oto3ddexra. 2

6 OmnpezienieHye TIOCTOSTHHOW Puzibepra ¢ oMol 9
YHUBEPCaJbHOI0 MOHOXPOMAaTOpa.

- ['pasiypoBKa TepMomnaphl U onpe/iesieHre ’
Ko3(dduieHTa Tepmo 3.71.C.

8 [TonynpoBOAHUKHA 2

4.4 TlepeueHb NMPAKTHYECKUX 3aHATHA

Cemectp Ne 1

. Ko/1-Bo akajieMuuecKux
No Tembl NpakTHUeCKHX (CEMHUHAPCKHX) 3aHATHI
4acoB
KunemaTtuka rocrymnare/ibHOro ¥ BpaujaTesibHOro
1 JOBWKeHuH. [lMHamMKa NoCTynaTebHOro U 2
BpalllaTebHOI0 ABWKEHUU.
2 KosutokBuyM. @u3nyeckue OCHOBbI MeXaHUKHU 2
OCHOBBI MOJIEKY/IIPHOU (PU3UKU. 3aKOHbI
3 WJlea/TlbHOTO Ta3a. Cratuctrueckue 2
pacripeiesieHus.
IlepBoe Hauasno TepMoguHaMUKU. LIuknyeckue
4 ripoueccel. Bropoe Hauano TepMOAUHAMUKM. 2
OHTPOMHSI.
5 Konnoksuym. MonekynsipHas ¢y3uka. 2
TepmorHaMUKa
[IpoBOgHMKY ¥ KOH/IEHCAaTOPbI. 3aKOHBI
6 IIOCTOSIHHOI'0 TOKAa.JJIeKTPOCTaTUUeCKoe I10J1e B 2
[3NIeKTPHKeE.
MarsuTHoOe I10/1e U ero XapakTeprUCTHKHU.
ITIpumeneHue 3akoHa bruo-Casapa-Jlamiaca.
- MarHuTHbIM MOTOK.  SIB/IeHUe 7
371eKTPOMarHUTHOM MHAYKLWU. fIB/IeHre
CaMOWHJYKLUU U B3aUMHOW MHAYKLIWU.
VHAYKTHBHOCTB U eé pacuer.
8 Ko/1s10KkBMyM. DJIeKTPUYECTBO ¥ MarHUTHOE T0JIe. 2
Cemectp Ne 2
. Ko/1-Bo akajeMu4ecKux
No Tembl NpakKTHUeCKHX (CEeMHUHAPCKHUX) 3aHATHI
4acoB
1 ['apMoHMYeCcKre MexaHu4ecKue U 2
3/IEKTPOMarHUTHbIE KOjie0aHus U UX
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xXapakTepuctuky.  IlapamiensHoe U
rocsefjoBaTeslbHOe COeJUHEHNe 3/1IeMEeHTOB LieNu
IIepeMeHHOI0 TOKa.

AwmnuTya 1 (pasza npu BeIHYKIE€HHBIX
KosebaHusx.  [[jvHa BOJTHBI, BOJTHOBOE YHCIIO.
['pyririel BOJIH U BOJIHOBBIE TlakeTbl. Da3oBas u
IPYIIIOBasi CKOPOCTU BOJIH, CBSI3b MEXy HAMH.
OHeprus BoHbl. OJHOMEPHOE BOJTHOBOE
ypaBHeHHUe.

Bosnbl. MHTepdepeHLys u qudpakijus cBeTa.
[vcniepcusi 1 osipy3aliys CBeTa.

KBaHTtoBas ontrka: poTo3QeKT, TernaoBoe
usnyuenue, 3¢ dexkr Komnrona. Keantopas
MeXaHHKa: KOPIYCKYJISIPHO — BOJTHOBOM [lyan3M,
COOTHOLLIEHWe Heorlpe/ie/ieHHOCTel. ATOM
Bozopoja. CepuanbHas popmyJia

KonnokeuyM. BosHOBasi 1 KBaHTOBAasi OITTUKU

ATOM ¥ A4p0. Paju0akKTUBHOCTB. DjlIeMeHTapHbIe
YaCTULbI.

CemuHap 1o (u3vKe TBEpOTO Tera.

4.5 CamocTosTesTbHasA padora

Cemectp Ne 1

Koi-Bo akapeMuueckux

Ne Bupg CPC
4acoB

[ToaroToBKa K MpakTUUeCKUM 3aHSITUSIM

1 18
(y1abopaTopHBEIM paboTam)

2 IloAroToBkKa K craye  3aiure OTYETOB 22

3 ITpopaboTKa pa3/ie/ioB TeOPeTUUYECKOr0 MaTepHasa 20

4 TecTHUpoBaHUe M0 pas/enam AUCLUIUIVH 20

Cemectp Ne 2

Ko/-Bo akajeMudecKHx

Ne Bupg CPC
4acoB

1 BbimonHeHre TPeHUPOBOUHBIX U 00yUarOIInX 12
TeCTOB

2 [ToaroroBka K NpakTU4YeCKUM 3aHATUAM 12
(s1abopaTopHbIM paboTam)

3 IToAroTOBKA K C/laye U 3alMTe OTUYETOB 9

4 [TpopaboTKa pa3/ie/ioB TeOpeTUUeCKOro MaTepHasia 11

B xoze npoBeieHNst 3aHATHH 10 AVCLUIJIHE UCTIONMb3YIOTCS C/leIyOLie MHTePaKTHBHbIE
MeTo/bl 00yueHusi: VIHTepakTuBHas (mpobsiemHast) ekuusi; [IpocMoTp 1 o6cyskaeHune yueOHbIX
BuzieounbMoB; [TyOmuuHast mpe3eHTaLyst

5 IlepeueHb yueOHO-MEeTOJUUECKOT0 00ecTiedeHUsl JUCLUTLTMHBI

5.1 MeToanueckue yKa3aHUA /1A 00yYarOI[UXCSA 110 0CBOEHHIO JUCHUILTMHBI
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5.1.1 MeToauuecKne yKa3aHus /sl 00y4arOUXCs N0 MPAKTHYECKHUM 3aHATHIM

1. MonekynsipHas pu3suka. TepMogrHaMUKa : TIPAKTUKYM T10 (U3KKe JJ1s1 UHXKeHep.
crieljanbHOCTeN TexH. By30B / JIunoBueHko E.JI. [u ap.] Upkyrck: U3a-Bo UpI'TY. — 2008. — 75
c. 2. BosiHOBast onTHKa: MeTOZ. yKa3aHUs 10 Kypcy obirert ¢usvku / Comuna JLA. [u 1p.]
Wpkytck: U3a-so UpI'TY, 2010. — 44 c. 3. OcHoBbl 061116 pu3uky : yueb. mocodme / Kanuiikast
JI.B.; UpI'TY. Tom 2. DnektpuuectBo U MarHetusm. Upkyrck: U3n-so UpI'TY, 2008. — 127 c. 4.
OcHoBbl 060111 (hu3uKY : yueb. mocodbue / Kanuiikas JI.B.; UpI'TY. Towm 3. Ontrka
reoMeTpuuecKasi, BOJIHOBasi U KBAaHTOBasi. DJieMeHThl KBAHTOBOM MeXaHUKW U aTOMHOU (PU3UKHU.
Wpkytck: U3g UpI'TY, 2008. — 183 c. 5. SnekTpocTtatika. O6006I1[eHHBIe TIPUMEPBI PelleHHUs
3apau / @unarosa JI.C. U3a-Bo UpI'TY, 2010. — 81 c. 6. Mexanrka. O60011ieHHBIe TPUMEPEI
pewuenus 3agau / @unarosa JI.C. UpkyTtck: N3aso UpI'TY, 2009. — 177 c.

5.1.2 MeTtoauueckue yKa3aHHus /i 00yUYaroIUXCA M0 J1adbopaTOpHbIM padoTam:

1. MexaHuKa : TPakTUKYM 110 (pr3vke: yuel. mocobue s TexH. By3oB / H.I1. Konosanos [u zp.]
— 2-e u3f., epepab. u gom. — Upkyrck : U3a-so UpI'TY, 2010. — 136 c. 2. Moneky/isipHast
¢u3vka. TepMogHaMUKa: MPAKTUKYM TI0 (pU3MKe [Jis MHXKeHep. ClieldaabHOCTel TexXH. By30B /
JlunoBuenko E.JI. [u ap.] Upkytck: U3a-Bo UpI'TY. — 2008. — 75 c. 3. DneKTpuuecTBo U
MarHeTH3M: MeTO/. YKa3aHus K 71a0. paboram / Kysuerioa C.1O. [u gp.] UpkyTck: U3a-Bo
NpI'TY, 2015. — 128 c. 4. OnTuka. Pu3uka TBepzoro tesna: [Ipaktukym no ¢usuke / KyspMuHa
I'.A. [u gp.] — UpkyTck: Y3g UpI'TY. — 2010. — 115 c.

5.1.3 MeToauueckue yKa3aHus /IS 00yUYaroIUXCA M0 CaMOCTOATEIbLHOM padoTe:

CamocTosTenbHasi paboTa CTy1eHTOB B yueOHOM Tiporiecce Ha Kadezape ¢usuku MPHUTY:
yuebHoe rocobue /T.U. lIunenoBa, H.IT.KonoBanos/ Upkytck: M3a-so MIpHUTY, 2017.—-150 c.

6 DoHj OLEHOYHBIX CPeACTB A/ KOHTPOJIA TeKylleill ycleBaeMOCTH M TPOBeJeHHUs
NMPOMEeXYTOYHOM aTTeCTaluy Mo JUCHMUIIUHE

6.1 OneHOYHBIe Cpe/CTBa /i/isl IPOBe/eHUs TeKyIlero KOHTPOJis
6.1.1 cemectp 1 | Pemienue 3ajau
Omnucanue nponeaypel.

K K&XJOMY TIPe/ICTOSIIIIEMY TIPAaKTUYeCKOMY 3aHSITHIO CTYZAEHT J0/DKeH popaboTaThb
TeopeTUYeCKUil MaTepuaJl 1o 3a/laHHOM TeMe T10 MaTepuasiaM JeKLi, yueOHUKOB U yueOHBIX
NoCoOwif; 3ammcaTh B TeTPAAH /ISl pellieHus 3a/jau OCHOBHBIE (DOPMYJIbl, U3yuaeMbIX TeM. Jist
yCBO€HHsI MaTeprajia B paMKax KaXk/10ro paszesna (U3MKU B Hayasle ceMUHapa pacCMaTpUBarOTCs
CrieLra/bHbIe [IUK/Tbl KaueCTBeHHBIX 3a/1au ¥ IMPOBOJUTCS UX aHaJU3; JA0TCsl 0000IIeHHbIe
TIpYeMbl pellieHHs 3a/lau; 3aTeM CaMOCTOSITe/TbHOe pellieHre 5-6 3a/lau Ha KaKbli paszen
($U3MKH C BO3MOXHBIM KOJIIEKTUBHBIM 00CY>KeHHEM.

KpuTepuu onieHUBaHMA.

XapakTepucTHKa OTBeTa OueHka

paboTa BBITIO/THEHA MTOJTHOCTBIO; B JIOTHUECKUX PACCYK/IeHUSIX, 000CHOBAaHWH pellieHHs] HeT
npo6esioB ¥ MaTeMaTU4YeCKUX OIIMO0K; (BO3MOKHA O/HA HETOUHOCTh, OTIMCKA, He SIBJISOIIasICs
C/le/ICTBUEM He3HaHUs WM HeTIOHMMaHusl yueOHOTo MaTepuana). 5

paboTa BbINoTHEHa TTOJTHOCThI0, HO 000CHOBaHMS I11aroB pellieHNst HeI0CTaTOYUHBbI,

JIoTyIIleHa o/iHa OIIMOKa W/ iBa-TPU HeloueTa B BBIK/IJKaX, PUCYHKAX, YepTeXXax Win
rpajpukax. 4

JormyIeHs! 6osiee 0fHO OmMOKY WK Ooslee IByX-Tpex HeI0UeTOB B BHIK/IA/IKAX, UePTeXKaxX HIIN
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rpadykax, HO yJaruiics BaajeeT 00si3aTe/IbHBIMA YMEHHUSIMH 110 TIPOBepsieMoi Teme. 3
JIOTTy11[eHbI CyIlleCTBeHHbIe OIIMOKY, MoKa3aBIlye, UTo 00yuaroIuics He BajjeeT
00si3aTeIbHBIMHU YMEHUSIMH TI0 JJAHHOU TeMe. 2

6.1.2 cemectp 1 | OTuer mo y1abopaTopHOi padoTe
Onucanue npoueaypsbl.

[TpubOpBI ¥ IPUHA/JIEXKHOCTU: d/IeKTPUUYeCKasi CXeMa C UCCIelyeMbIM TIOTyTIPOBOJHUKOBBIM
JIAOZIOM.

[TopsiioK BBITIO/THEHUST PA0OTHI

1. BK/IFOUUTH YCTaHOBKY B CeTb.

2. [TocTaBUTB Nepek/IroUaTesIb Ha TlaHe/Id YCTaHOBKU B T0J/I0XKeHHe "TpsiMoit”’. MeHsis
HarpskeHue, 1oJjaBaeMoe Ha /IM0/l, 3armicaTth B Tab/IWIy M3MepeHui 3HaueHus ToKa Irp u
COOTBETCTBYHOLI[Er0 HanpspkeHust UTIp B Ie/IeHUsIX [ITKaIbl PUOOPOB.

3. Tlepek/FOUUTD TIepeK/IIoYaTesTb B M0JI0XKeHHe "00paTHBIN" ¥ MMOBTOPUTD MYHKT 2. [TomyunTh
He MeHee 8 -10 3HaueHUH /1 KaXKI0T0 HarlpaB/ieHUs TOKa.

4. ITepecuuTarh MOJyYeHHbIe JaHHbIe B eAUHULbI u3Mepenust [ u U.

5. TTo mony4yeHHBIM /JaHHBIM TIOCTPOUTH BOJTBTAMITEPHYIO XapaKTePUCTHKY, BEIOpDAB pa3HbIe
MacIITabbl Jjisi TOKa MpY TIPSIMOM Y 0OpaTHOM BK/TFOUEHUSIX.

6. PaccumTars /151 OAMHAKOBBIX 3HAUEHU HaMpsDKeHUS MPH MPSIMOM ¥ 00paTHOM BK/TFOUEHUSIX
K03 duLieHTHI BhinpsiMeHust. [loctpouts rpaduk 3aBucumoctu K=f (U).

KoHTpo/bHBIE BOTIPOCHI:

1. YeM 0T/IMUarOTCA 3HepreTuyeckre COCTOSIHUS 3/IeKTPOHA B M30/IMPOBAaHHOM aToMe U TBepPAOM
Tese?

2. Uto Takoe 3arpelijeHHble U pa3peLleHHble SHepreTuyeckue ypoBHU?

3. UeM OT/IMUAOTCS 110 30HHOM TeOPUU AN3/IeKTPUKH, MOTYTIPOBOAHUKY U MeTaslibl?

4. Yem 00ycsioB/IeHa TIPOBOITUMOCTb COOCTBEHHOTO TIOTYTIPOBO/IHUKA?

5. KakoB MexaHu3M IPOBOAMUMOCTH IPUMECHBIX I10JIyIIPOBOJHUKOB?

6. OO0BbsicHUTE MeXaHU3M 00pa30BaHMUsI 3aMPAIOLIIero CJI0sl Ha TPaHuIie P-N repexo/a.

7. Kak 00BbACHUTDL OJHOCTOPOHHIOIO TTPOBOZMMOCTD P-N Iepexoza?

8. ITouemy uepe3 p-n repexo/; TOK UaeT (c1adbiii!) Tpyu 06paTHOM MOZAK/IIOUEHHH €T0 K
WCTOYHUKY TOKa?

KpuTepuu onieHUBaHMA.

XapakTepuCTHKa OTBETa OrieHka

paboTa BbIMOJTHEHA MTOJTHOCTBIO; IaHbl OTBETHI Ha BCE BOTPOCKHI 110 IaHHOM J1abopaToOpHOM
paborTe, B IOTMUECKUX PACCYXKAEHUSIX U 000CHOBAHMH 3aIlUThl, B PEIIIEHUH HET
MaTeMaTHYeCKHX OIINO0K (BO3MOXKHA OJjHA HETOUHOCTD, OITHCKA, He SIB/ISIO[AsACS C/IeJCTBHEM
He3HaHWsI WA HEeTIOHUMaHHUs1 yueOHOro MaTepuara) 5

paboTa BbITIO/THEHA TIOJTHOCThIO, HO 0O0CHOBaHMSI I1aroB 3allUThI J1ah. pab0oThl HEOCTaTOUHBI,
JIOTTyI1I[eHa O/iHa OIIMOKa WK /1Ba-TPU HeJjoueTa B BbIK/IaJKaX WK rpadukax; JaHbl OTBEThI HA
KOHTPOJIbHBIE BOTIPOCHI TI0 JaHHOM paboTe 4

JoTyl1ieHbl 6osiee OZHOM OMIMOKYM UK OoJiee BYX-TPeX HeJJOUETOB B pacueTax Wiu rpadukax,
HO YyallUiics BiafieeT 00si3aTeIbHbIMU YMEHHUSIMU TI0 TIPOBEPSIeMOM TeMe, OTBEThI JlaHbl
YaCTHYHO Ha KOHTPOJIbHBIE BOMPOCHI 10 JJaHHOM paboTte 3

JIOTYIIIeHbI CyIIleCTBeHHbIe OMIMOKH, TOKA3aBIIIKe, UTO YUalluiCs He B/ia/ieeT 00si3aTeIbHbIMU
YMEHUSIMH T10 JJaHHOH TeMe KaK BBITTOJHUTb PaboTy, Tak M 3alUTUTh e€. He JaHbl OTBETHI
TPAaKTUUECKHU Ha BCE KOHTPOJ/IbHbIE BOTIPOCHI 2
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6.1.3 cemectp 2 | Pemienue 3agau
OnucaHue npoueaypsbl.

K K&K/IOMY TIPeZICTOSILEMY TIPAaKTUUECKOMY 3aHSITHIO CTY/IeHT JI0/DKeH MpopaboTaTh
TeopeTUUYeCKUi MaTepHaJ 1o 3a/laHHOM TeMe TI0 MaTepuasiaM JeKIi, yueOHUKOB 1 yueOHBIX
noco6uii; 3anucaTth B TeTPAM JJIs PEIeHUs 3a/lau OCHOBHBIE (hOPMYJIbI, U3yUaeMbIX TeM. [1jist
yCBOEHMsI MaTepHasa B paMKaxX KaK/IoTo pa3ziesia (pU3MKH B Hauajie CeMHUHapa pacCMaTPHUBAIOTCS
CrielabHbIe I[UK/IbI KaueCTBEHHBIX 3a/lau U TIPOBOUTCS UX aHa/In3; Aal0TCsl 0000I1IeHHbIe
TIpYeMbI pellleHus 3aZiau; 3aTeM CaMOCTOSITe/IbHOE pellieHre 5-6 3a7jau Ha KaXKAbIM pa3zen
(bU3UKH C BO3MOXKHBIM KOJIJIEKTUBHBIM 00CY>KZIeHHUEM.

KpuTepuu onieHUBaHM.

XapakTeprCTUKa OTBeTa Ouenka

paboTa BBIMIO/THEHA TIOJTHOCThIO; B JIOTHUECKUX PACCYKIAEHUSIX, 000CHOBAHUH PeIIeHHUsT HeT
npo6esioB U MaTeMaTh4YeCKUX OIIMO0K; (BO3MOKHA O/lHA HETOUHOCTh, OTIMCKA, He SIBJISFOIIAsICs
CJIeZICTBUEM He3HAHUS WM HeTIOHUMaHUsI yueOHOro Matepuana). 5

paboTa BbINOTHEHA TIOJTHOCThI0, HO 000CHOBaHMUS I11aroB pellieHNst HeI0CTaTOYHBbI,

JIOTTy1I[eHa O/IHa OIMOKa WK /1Ba-TPH HeJjoueTa B BbIK/IA/IKaX, PUCYHKaX, YepPTexKax WIu
rpagukax. 4

JIOTTy11[eHbl O0JIee OHOM OMMOKY WM OoJiee IBYX-TPeX HeOUETOB B BBIK/IA/IKAX, UEPTEXKAX WU
rpadvKax, HO yualuiics BjiazieeT 00si3aTe/IbHBIMM YMEHUSIMU T10 TIpOBepsieMoid Teme. 3
JIOTTYII[€HbI CYITIeCTBEHHBIE OIMOKH, TTOKa3aBIlye, UTo 00yJaroIuics He BIajeeT
00s13aTe/IbHBIMU YMEHUSIMU TI0 JAHHOU TeMe. 2

6.1.4 cemectp 2 | OTuer no s1abopaTopHoii padore
Omnucanue npoueaypsl.

[TpubopbI ¥ NIPUHA/JIEKHOCTU: 3/IeKTPUYeCcKasi CXeMa C UCCIelyeMbIM TI0TyTIPOBOJHUKOBBIM
[IAOZIOM.

[TopsioK BbIMO/IHEHUsT Pa0OTHI

1. BK/IIOUUTH YCTaHOBKY B CeTb.

2. [TocTaBUTB NepeK/IroUaTesib Ha NaHe/Id yCTaHOBKHU B M0JI0)KeHHe "MpsiMoi”’. MeHsist
HarpskKeHue, 1oJjaBaeMoe Ha /IM0/l, 3aricaTh B Tabviy n3MepeHuil 3HaueHus Toka Irp u
COOTBETCTBYHOLEro HarnpsbkeHst UTIp B ie/IeHUsIX LIKabl pUOOopoB.

3. IlepekrOUnTh TIepeKIIIOYATesTb B M0JI0KeHHe "00paTHBINA" ¥ MOBTOPUTD MYHKT 2. [TomyunTh
He MeHee 8 -10 3HaueHuM [/151 KaXX/0Tr0 HarpaB/IeHUs TOKa.

4. IlepecuuTaTh OJy4YeHHbIe JaHHbIe B eIMHULIB] U3MepeHus I u U.

5. ITo monyueHHbIM JaHHBIM TIOCTPOUTH BOJIbTAMITEPHYIO XapaKTePUCTHKY, BbIOpDaB pa3Hble
MaciITabbl [jisl TOKa MpY TIPSIMOM 1 0OpaTHOM BK/TFOUEHHSIX.

6. PaccumTars /151 OAMHAKOBBIX 3HaUEHUI HarpspKeHUs! MPU MPsIMOM ¥ 00paTHOM BKJTFOUEHUSIX
K03 @uLieHThI BbiNpsiM/eHus1. Iloctpouts rpaduk 3asucumoctu K=f (U).

KoHTposibHbIe BOIIPOCHL:

1. Uem oT/IMUarOTCs 3HepreTUYeCKye COCTOSIHUS 3/IeKTPOHA B U30/IMPOBAHHOM aTOMe U TBepAOM
Tese?

2. Uto Takoe 3arnpeljeHHble U paspeLleHHble SHepreTuyeckue ypoBHU?

3. UeM OT/IMYaOTCA 110 30HHOM TEOPUU U3/IEKTPUKH, MOTYTIPOBOAHUKY U MeTasllbl?

4. Uem 00ycioB/I€HAa TIPOBOIUMOCTb COOCTBEHHOTO TIOTYTIPOBO/IHUKA?

5. KakoB MexaHu3M IMPOBOJAUMOCTH IIPUMECHBIX TTOTYIIPOBOJHUKOB?

6. OO0bsicHUTE MexaHM3M 00pa30BaHMsI 3aMMPAIOLIIero CJI0sI Ha TPaHMLie P-N Iepexo/a.
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7. Kak 00BSICHUTb OJJHOCTOPOHHIOIO ITPOBOJAMMOCTE P-N Iepexoza?
8. [ToueMy uepe3 p-n nepexo/ TOK UeT (c/1abbiii!) Tpy 06paTHOM TOAK/TFOUEHHH ero K
VCTOYHUKY TOKa?

KpuTepuu onieHUBaHM.

XapakTeprCTUKa OTBeTa Ouenka

paboTa BhITIO/THEHa TTO/THOCTBIO; AaHbI OTBETHI Ha BCe BOMPOCHI T10 IaHHOM /1ab0paToOpHOi
paboTe, B TOTMUECKUX PACCYKAEHUSIX 1 000CHOBAHWY 3allIMThI, B pEIIeHUN HET
MaTeMaTHUeCKHX OIHUO0K (BO3MOXKHA O/JHA HETOUHOCTD, OITMCKA, He SIBJISIOLAsCS C/IeICTBUEM
He3HaHUsI WA HeTlIOHUMaHus yueOHOro MaTepHaria) 5

paboTa BhITIO/THEeHa MTOJTHOCTBI0, HO 000CHOBAHUS II1aroB 3aIUThI /1a0. paboThl HEZOCTaTOYHBI,
JoTylijeHa o/iHa oIMOKa WM 1Ba-TPU HeJjoueTa B BbIK/IaIKaX WM rpadykax; JaHbl OTBETHI Ha
KOHTPOJTbHBIE BOITPOCHI TI0 IaHHOU paborte 4

JoTy1ieHbl 6osiee OHOM OMMOKYM UK OoJiee ABYX-TPeX HeJJOUETOB B pacueTax Wiu rpadukax,
HO yualluics BiazieeT 00si3aTe/TbHBIMU YMEHUSIMH TI0 TIPOBEPSIEMOM TeMe, OTBEThI JaHbl
YaCTUYHO Ha KOHTPOJIbHBIE BOTIPOCHI T10 JJaHHOM paboTte 3

JIOTTYII[€HbI CYITIeCTBEHHbIE OIIMOKH, TTOKa3aBIlIMe, UTO YUaIl[UHCs He B/IaZieeT 00si3aTe/TbHbIMU
YMEHUSIMH T10 [JaHHOM TeMe KaK BBITIOJHUTb PaboTy, Tak U 3alUTUTE eé. He JaHbI OTBETHI
MpaKTUUeCKU Ha BCE KOHTPOJ/IbHbIE BOMPOCHI 2

6.1.5 cemectp 2 | IIncbMeHHBII OMPOC
Omnucanue npoueaypsl.

MIPOBO/IUTCS HA UTOTOBOM 3aHSITUU TI0 OTIpe/ie/IeHHOMY paszieny (DM3MKH. YUacTBYIOT B OIpOCe
BCe MPUCYTCTBYIOLME CTYeHThI Ha JaHHOM 3aHaTUM. Ha ouH Bompoc onpaiivBaeTcs
HECKOJIBKO CTYZIeHTOB, Ka)K/IbIid MOXKET JIOTIOJTHUTh, UCTIPABUTH, 00BSICHUTD, JaThb O0JIee MOJTHbIHI
oTBeT. B KOHL[e 3aHATUS NOJBOAUTCS UTOT, Y OLIeHUBAOTCS 3HAHUS Ka)KJOT0 CTYy/leHTa I10
JJAHHOMY pa3fieny (pu3MKH.

Boripocs! gj1s1 KOHTpOS:

1. ChopmynupyiiTe nepBoe Hayaao TepMOJUHAMUKU. Kak BBIM/IAJUT €ro 3anuch JJist
M30X0PUUeCKOro Mporecca B rase? [l Apyrux U30onpoLeccos?

2. Kak onpefienisieTcst BHyTPeHHsIsS SHEPrusl CUCTeMbl? 3alvIlINTe BbIpakeHue /1Sl BHYTPeHHe!
SHepryy KjeaabHOro rasa.

3. Uto Takoe unciio cremneHel cBo6op1? Kak orpe/ieisieTcst 3T0 UKMC/I0 AJIsk OJHO-, ABYX- U
TpPeXaTOMHBIX MOJIEKYI?

4. Yo HasblBaeTCsl y/ie/IbHOW Y MOJISIPHOM TeIVIOEMKOCTSIMUA?

5. Kakue ¢usnueckue BenmmurHbl 0603Havar0Tcst 3Hakamu CP u CV? KakuM ypaBHeHHeM
OIMCHIBAETCS CBSI3b MeXxly HUMU? Kakue 3aKOHbI MCTIO/Ib3YOTCS IIPY BBIBO/|E 3TOI0 YpaBHEHUs?
6. Kakoii riporjecc Ha3bIBaeTcsi u30TepMuueckum? M3o6apuueckum? M30xopruueckum?
AnvabaTrueckuM? 3aruiiyTe YpaBHEHHS COCTOSTHUS /IS STUX TTPOLIeCCOB.

7. 3anMLLIuTe TIlepBOe Hayasi0 TepMOJUHAMUKU [1Jisi BCeX U30TPOLIeCCOB U [i/is afiiabaTiyeckoro
rpotiecca.

8. 3anuiumTe BTOpOe Havyao TepMOAMHAMUKU. B UeM ero OT/IM4Ke OT [1epBoro Hayvasa
TePMOJAUHAMUKU?

9. Uto onpefensieT SHTPOIUS CUCTEMBI?

10. Kak n3meHsieTcsi BellMYrMHA SHTPOITMU B 00PaTHMBIX ¥ HEOOPAaTUMBIX MTpOIjeccax?

11. Ob6BsicHUTe CTaTUCTUYECKUI U TePMOAMHAMUUECKUN CMbIC/T SHTPOTHH.
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Kpurepumu onjeHuBanus.

XapakTepucTHUKa OTBeTa Ouenka
['my6oKo ¥ TMPOYHO YCBOWJI MPOTPaMMHBIN MaTepras, HCUepIibIBatolLe, T0C/Ie/I0BaTe/TbHO, YeTKO
Y JIOTUYECKH CTPOWHO ero M3/iaraeT, yMeeT TeCHO yBSI3bIBaTh TEOPUIO C MTPAKTHUKOMU, He
3aTPyAHSETCS C OTBETOM IPY BUJJOM3MEHeHUH 3aJjlaHusl. 5
3HaeT Martepual, Mo CyIlecTBy U3naraet ero. He fomnyckaeT CyijeCTBeHHbIX HETOUHOCTEN B
OTBeTe Ha BOIMPOC, NPaBWIBHO NIPUMeHsIeT TeopeTUUeCKUe M0JI0KeHUs [IPY pellieHu!
MPAaKTUYeCKUX BOITPOCOB U 3ajlay, BjiajileeT He0OX0AUMBIMU HaBbIKaMU M TIPUEMaMH UX
BbITIOJTHEHUS. 4
Nmeet 3HaHMS TOJILKO OCHOBHOTO MaTepuasa, HO He YCBOWJI ero AeTasei, JoMmyCcKaeT
HETOYHOCTH, HEIOCTAaTOYHO MpaBU/IbHbIe (HOPMYIUPOBKH, HApYIlIeHHe JIOTUYeCKOn
MOC/Ie0BaTe/IbHOCTH B U3/I0)KEHUH MPOrPaMMHOI0 MaTepuraJsia, UCIbITBIBAeT 3aTPyAHEHUs TIPU
BBITIOJTHEHUU MPaKTUYeCKUX 3a/JaHuM.

3
He 3HaeT 3HauMTe/IbHOM YaCTH NMPOrPaMMHOI0 MaTepuara, A0MyCKaeT CylljeCTBeHHbIe OLIHNOKH,
HEYBEPEeHHO, C OOJIBIIIMMY 3aTPYTHEHUSIMU BBITIO/IHSIET TTPAKTUUeCKHe paboThl. 2

6.2 O1jeHOYHBbIEe Cpe/ICTBA J/Is1 MPOBe/ieHUsl MPOMe)XXyTOUHOM aTTeCcTaluu

6.2.1 Kputepun u cpeacrBa (MeToJbl) OLIEHMBAHUA WHJUKATOPOB [JOCTH)KEHUS
KOMIIeTeHI[UY B PaMKaX MPOMe)XyTOYHOU aTTeCcTal[uu

CpeactBa
(MmeToABI)
NHaukaTop AOCTKeHUs
KOMIeTeHIH KpuTepuu onjeHMBaHus OLIeHUBAHUA
NMPOMEeXYTOYHOH
arrecTanuu

OIIK OC-1.2 YcBoun =~ TeopeTMyecKuM =~ MaTepuas | YCTHBIM OIPOC I10

TPOMJEHHBIX pa3fie/loB Kypca o001ieli | KOHTPOJIbHBIM
¢bu3vKyd, yMeeT ero u3jgaraTb U | BOIpOCaM
yBSI3bIBaTb TEOPUIO C TIPAaKTUKOW, He | 3aueT
3aTpyJHAeTCs C OTBETOM rpu
BUJIOU3MEHEHUM  3afaHusd. B cpok
Mpo/lesiaHbl M 3allUIIeHbl 1abopaTopHbIe
paboThI. Cpanbl KOJIZIOKBUYMBI.
Cnocoben WCII0/Tb30BaTh
CrieLlMa/iM3upOBaHHbIe 3HAHUSI B 00J1aCTH
bu3uku B ripoeccroHabHOM
JlesiTeNIbHOCTH.

OIIK OC-1.6 3HaeT W TIpaMOTHO  MCHOJb3yeT | YCTHBIM OIpOC IO
TeopeTUYeCKWid mMaTepuan Kypca o0liel | 9K3aMeHal[MOHHBIM
bu3MKu. Ouneram
BbimosiHuI W 3amyTUl  j1abopaTopHbie | OK3aMeH
paboThI
[Tpomén KOMIbIOTEPHOE KOHTPOJIbHOE
TeCTUpOBaHUe.

Cpan KOJIJIOKBUYMBI.
Ymeer peliaTh 3a/auu.
OrtBeuaet TpU YCTHOM oripoce.
Vcnosib3yet 3HaHUS bu3mKu B
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MPaKTUYeCKOH J1esITeTbHOCTH Tpu
pelieHnn Pa3/IUYHbIX 3a7au B
rpodecCcroHaTbHOU [1eATe/TbHOCTH

6.2.2 TunoBbIe O1|eHOUHBbIE CPeACTBA NPOME)XXYTOYHO! aTTecTaniuu

6.2.2.1 Cemectp 1, TunosBble oLjeHOYHBbIE CPeJCTBA /A/isi NPOBe/JeHUs 3aueTa 1o
JHUCIHILIHHE

6.2.2.1.1 Onucanue npoueaypsbl

CTyJeHTbI BBITIOMHSIOT 1abopaTopHble pPabOThI, pellatoT MpaKTHYeCKye 3alauk 0 MPoneHHbIM
paszenaM, C/JatoT KO/UIOKBUYMBI, 3allUIat0T pedepaT, Ioay4yaroT BOMPOCHI JJ1s1 TOATOTOBKHY,
MPOXOJAT KOMIbIOTEPHOE TeCTUPOBaHKe 110 NMPOKeHHbIM pa3zesiaMm.

[Tpy HeBBITIOTHEHUH YaCTH 3aZlaHuM, HeOOXOAUMBIX /IS TTO/TyYeHHs 3aueTa, JOTOTHUTETEHO
3a/]al0TCs1 BOMPOCHI 110 HeCZ@HHbIM TemMaM U3 criicka «Bompock! K 3aueTy». Bornpocsl K 3aueTy
JIO/DKHBI OLIeHMBaTh He TObKO 3HaHUS,, HO M YMeHMs], HaBbIKU U CTelleHb C()OPMUPOBAHHOCTU
KOMIIeTeHLIU, ClTOCOOHOCTh UCITO/Tb30BaTh OCHOBHBIE 3aKOHBI (PU3UKU B TIPOGeCcCrOHaTbHON
JlesITeJIbHOCTU B TEOPeTUYEeCKOM U SKCIepuMeHTabHOM ucciefoBaHuu. [ToaTomy, K
TeopeTHYeCKUM BOTIpOcaM /100aB/ISIOTCS U MPaKTUUeCKue 3a/jauu.

IIpymep 3aaHus:

1. MatepuanbHas Touka. CucTteMmsl oTCueTa. TpaekTOpUs JABWKeHUs, [1yTh, IlepeMellieHue.
Kunemartuyeckue xapakTepUCTHUKY ITOCTYIIATe/IbHOTO U BpalllaTe/IbHOrO JBY)KeHUs], UX CBSI3b
MeXy COOOM.

2. HopMasbHOe ¥ TaHreHIMa/IbHOe YCKOpeHUsl. JIBUKeHre TOUKY 110 OKPYKHOCTH.

3. NHepryuanbHble cuctemsl oTcyera. Macca. imnynbc. Cunbl. 3akoHbI HbroTOHA.

4. AbcosroTHO TBepAoe Tesio. MOMEeHT UMITyJ/IbCa U MOMEHT CHJIbI OTHOCHUTETBHO 0CH. MOMeHT
vHepLuu Tena. Teopema IlITelinepa.

5. OcHOBHOe ypaBHeHUe [JUHAaMUKU BpalllaTe/IbHOIO ABMKEeHUs TBePAOro Tea. Y CJIOBUs
paBHOBeCHUsI TBepZ0ro Tesa.

6. 3aMKHYTbIe CUCTeMbl. 3aKOH COXpaHeHHs UMITyJ/IbCa U MOMEeHTa UMILy/IbCa TBepZoro Tesa.

7. Pabota cusibl. MOIIHOCTb.

8. KoHcepBaTuBHbIe U JUCCUNIATUBHBIE CUIIbL. DHeprus. [loTeHLManbHas, KUHeTUYeCKasl U
BHYTPEHHSIS1 SHeprusi. 3aKOH COXpaHeHUs] MeXaHUYeCKOW SHepruu.

9. OCHOBHBbIE T10/10)KEHHUST MOJIEKY/ISIPHO-KMHETUUECKOM TeOpuH U ee OIbITHOe 000CHOBaHMUe.
WpeanbHbii ra3. OCHOBHOe ypaBHEHME KUHETUUeCKON TeOPUU ra3oB.

10. OmnpITHBIE ra30Bble 3aKOHBIL. YpaBHEHHe COCTOSIHUS U/eaIbHOro rasa.

11. 3aKOH paBHOMEPHOTO pacIipe/le/IeHUs] SHEPTUH T10 CTeTleHsM CBOOO/1bl. BHYTpeHHSIst
SHeprusi.

12. Pabota u teriota. [TepBbiii 3aKOH TePMOJUHAMHKH. Ter0eMKOCTH BeleCTB.

13. IIpuMeHeHue 1epBOro 3aKOHa TePMOAMHAMMUKU K HM30IpoLeccam. YpaBHeHUe [lyaccoHa.
14. ObpaTtumbie u HeobpaTumble ripouiecchl. Kpyroseie nporeccel. ukn KapHo, koadduipeHT
T10J1e3HOT0 IeMCTBYS TEIIOBOM MallWHBbI.

15. BTropoli 3aK0H TepMOJVHaMUKW. DHTPOIMS M TepMOJMHaMU4ecKasi BepOSITHOCTb COCTOSTHUS.
CraTucTYecKoe UCTOIKOBaHUe BTOPOI'0 3aKOHA TePMOJAWHAMUKU.

16. bapomerpuueckas hopmya. 3akoH bosbiiMaHa [ijisi pacripe/ie/ieHsl YacTUL] BO BHeIlHEM
MOTeHLIMa/IbHOM I10JIe.

17. 3aKoH pacripe/iesieHUs MOJIEKYJI [0 CKOPOCTSIM U SHEpPIUsiM.
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18. Cpegnsist ;yHa cBoOoAHOTO Mpobera Moseky/. ONbITHOe TIOATBEPXKIeHME.

19. fABneHus nepeHoca B TepMOJMHaMHUYeCKU HepaBHOBeCHbIX cucTeMax. OCHOBHbIe ypaBHEHUS
1 K03((ULMeHTHI sIBJIeHUH TlepeHoca.

20. XKupgkoctu. IToBepxHOCTHOe HaTspKeHUe. KanuiuisipHble siB/ieHUs. S1B/IeHNs IepeHoca.

21. Teppple Tena. Kpucranmuueckre u amopdHble Tena. 3akoH [rononra u [Itu. CoBpemMeHHas
TeopHs TeIVIONPOBOAHOCTH.

22. DnekTpryeckue 3apszbl U 1oJisl. CBOMCTBA 3/1eKTPUUECKOro 3apsifia. 3akoH KysoHa.

23. HarnpsikeHHOCTb U ITOTeHLHa/l 3JIeKTPOCTaTUYeCKOr 0 T10JIs1, CBSI3b MeXKJy HUMM.

24. IToTok BekTOpa HanpspkeHHoCTU. Teopema Octporpazckoro — I'aycca v eé npuMeHeHue K
pacueTy 3/71eKTpPOCTaTUYECKUX T10JIel B BaKyyMe.

25. Pabora cym 3/1eKTPOCTaTHYeCKOro TI0JIs TIPH TlepeMeltieHrH 3apsiioB. LInpKy siiys BeKTopa
HarpspKeHHOCTH.

26. PacripefiesieHre 3aps/ioB B IPOBOAHUKE. Dy1eKTpoeMKOoCTb. KoHgeHcaTtopsl CoefuHeHue
KOH/|eHCaTOPOB. DHeprus U IJIOTHOCTb SHEPTUHU 371eKTPOCTaTUYeCKOro I0JIsl.

27. DneKTprYeCcKuM TOK 1 ero XapakTepUCTUKU. 3aKoH OMa /111 OZJHOPOJHOTO U
HEO/JHOPO/IHOT0 YYaCTKOB U 3aMKHYTOM Lieni. CONpoTHB/IeHNe TTPOBOJAHUKA.

28. CTOpOoHHME CUJIBbL. DJIeKTPOABIIKYII[asi cujia. PaboTa ¥ MOIITHOCTD B 1[eMU TTOCTOSTHHOTO TOKaA.
3akoH [[xoysis — JleHua.

29. O606mmenHbI 3ak0H OMa 7151 yuactka rernu. [TpaBuia Kupxroda.

30. MarautHoe rosie. IHAYKUMS U HalPsSPKeHHOCTb MarHUTHOTO 10J151. 3aK0oH buo-Casapa-
Jlantaca. MarHuTHOe 1oJ1e IpsSIMOroO TOKA, OTpe3Ka C TOKOM U KPYTrOBOI'O BUTKA C TOKOM.

31. Cuna Amniepa. MarHUTHBIM MOMEHT BUTKa C TOKOM. Bparjatomuii MOMeHT, [1eMCTBYIOLLUI
Ha paMKy C TOKOM B MarHATHOM I10JI€.

32. MaruuTHbI# 110TOK. Teopema OcTporpajckoro — I"aycca Jjiss MarHUTHOTO riosist. PaboTta
repeMeleHus [IPOBOJJHUKA C TOKOM B MarHUTHOM T10J1€.

33. LIupKy/susi BeKTOpa HalpsuyKeHHOCTH MarHUTHOTO T10J1s1. 3aKOH T10JIHOT'O TOKa.

34. JlelicTBUMe 3/1IEKTPUUECKOI0 M MarHUTHOTO TT0JIeX Ha ABWXKYIIUNcs 3apsz. Cuia JIopeHna.
35. OnbiTel Papages v npaBuio JleHra. D/1eKTPOABWKYILAs CUla UHAYKLIAN.

36. CamMouHIyKUMA U B3aUMOMHAYKLMA. VIHAYKTUBHOCTb. DHEpPrus U IVIOTHOCTh SHepruu
MarHuTHOT O TI0JISL.

37. BuxpeBoe 3/1ekTprueckoe rosie. Tok cMeleHus. D/IeKTpOMarHuTHoe IoJjie. Y paBHeHUst
MakcBeia B UHTerpaibHou (opme.

38. MaruuTHble CBOMCTBA BelllecTBa. MarHetvku. HamaranueHHOCTb. MaruuTHast
MpoHUL[aeMoCTh. /lua-, mapa- v (oeppoMarHeTH3M.

39. 'apmonunueckue Konebanvs. JuddepeHipassHoe ypaBHeHHe TaDMOHUYECKOTO
ocuuinsTopa. KuHemaruka v JuHaMHKa TapMOHUUeCKUX KoeOaHUH.

40. KvHeTnueckas, OTeHLMa/IbHast U MOJIHAsA SHEPIUM CUCTeMBI, COBepIIaroIen
rapMoHuYeckue Kosiebanusi. MaTematuueckuii, pu3nueckuii v py>KUHHBINA MassTHUKU.

41. CBobo/iHBIE TApMOHUYECKHE KOie0aHus B 3IeKTPUUYeCKOM KojiebaTesTlbHOM KOHTYPe.

42. 3aryxaroliie 1 BbIHY>KeHHbIe Koie0aHUs._

6.2.2.1.2 Kputepuu oLieHUBaHMSA

3auyTeHo He 3aureHo
YcBoun TeopeTUUeCcKrii MaTepual He 3HaeT 3HauMTe/IbHOM YacTH
TIPOM/IEHHBIX pa3/ie/ioB Kypca o01eit pusmkw, MPOrpaMMHOTO MaTepHasa, He BbITOJTHU
yMeeT ero u3jaraTh U yBsi3bIBaTh TEOPHUIO C nabopaTopHble paboThI, He MPOeHbI
TIPAKTUKOM, He 3aTPYHSETCS C OTBETOM TIpU KOMITbIOTePHbIE TECTUPOBAHMUS 110
BU/IOM3MeHeHUH 3aZlaHusi. B cpok ripozesniaHbl 3a/laBaeMbIM TeMaM, He CZJaH KOJJIOKBUYM
U 3aluIIeHsl JabopaTopHble paboThl. CaaHbl
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KOJITTOKBUYMBI. CriocoO€eH MCIo/Ib30BaTh
CrieLiMaM3UpoBaHHbIe 3HaHUS B 001aCTH
(hu13uKu B mpodecCcOHaMbHOM AesITe/IbHOCTH

6.2.2.2 CemecTtp 2, TunoBbie OL[eHOUHbIE CPeACTBA A/ IPOBe/jeHHsI SK3aMeHa 110

JUCIMIUTUHE

6.2.2.2.1 OnucaHue npoueaypsbl

B 9K3dMeHAllMOHHbIE 6I/IJ'IETI)I, BKJ/IFOUYEHEI IBa TeOPETHUUYECKUX BOIPOCAd M 3a/iadd HallpaB/IEHHbIE
Ha MMPOBEPKY 3HAHUN TeopHru U IIpUMeHeHKe UX OJid pelieHNs IPaKTUYeCKUX 3a/ida4d

O6€CHqu/IBaIOH.[I/IX OCBO€HHEe KOMIIeTeHLNH.

IIpumMep 3agaHud:

NpKyTCcKkuii HalMOHAJIbHBIN UCC/Ie10BaTe/TbCKUM TEXHUUYECKUU YHUBEPCUTET

OK3aMeHalMOHHbIN OuteT Nel

MO TUCIATUTUHE dusrka
Hanpasnenue: 21.03.01 Hedreraszosoe geno

1._3akoHbl_BHelHero (otosddexTa. KpacHas rpaHuna potosddexra.

2._Monekysibl._XUMHUUYeCKUe_CBSI3U._TOHATHE_00_3HepreTUyeCcKrX_ypPOBHSIX.

3. 3ajaua

bunet cocraBuUn

Konosamnos H.IT.

6.2.2.2.2 Kputepuu oLieHUBaHMSA

YTBepxpato:

3aB. Kade1poii_

Mmarepua’l, B CPOK
TIpo/ieNiaHbl U
3allyILeHbl
nabopaTopHbIe
paboTkl, 10
3a/laBaeMbIM TeMaM
TIPOM/IeHbI
KOMITBIOTEPHBbIe
TECTUPOBaHUs Ha
OLIeHKY 4 Uy 5,
C/laH KOJIJIOKBUYM

CyILleCTBEHHBIX
HETOYHOCTE! B
OTBeTe Ha BOIIPOC,
B CPOK TPO/ie/IaHbl
Y 3allIUIIeHbI
nabopaTopHble
paboTkl, TI0
3a/laBaeMbIM TeMaM
TIpOW/IeHbI
KOMIIbIOTEPHBIE
TeCTUPOBaHUsI Ha

YCBOWJI €ro JleTajiel,
He B CPOK Ipo/ie/iaHbl
U 3allIHIIeHbI
nabopaTopHble
paboTkl, IO
3a/laBaeMbIM TeMaM
TIpO¥i/ieHbl He BCe
KOMIIbIOTEPHbBIE
TeCTHPOBaHUs, CAaH
KOJIUIOKBHUYM Ha
OLIEHKY

Y noBierBopuUTe/bH
OT1MuHO Xopomo A o P HeypoBiieTBopuTe/1bHO
['nmyb6oko v 1pouyHo | 3HaeT Marepuas, 1o | Mimeer 3HaHMs TOJBKO | He 3HaeT 3HaUMTeTbHON
YCBOMII CylLLleCTBY M3/1araeT OCHOBHOT'0 YaCTU TIPOrpaMMHOr0
TPOW/IeHHbIN ero. He monyckaer Marepuasa, HO He Marepuasa, He

BBITIO/THU/T

nabopaTopHble paboThI,

T0 33/laBaeMbIM TeMaM
He MPOM/IeHbI

KOMITbIOTEPHbIE
TeCTUPOBaHUS WK Ha
OLIeHKY 3, He CJlaH

KOJIIOKBUYM
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Ha OL|eHKY OLIeHKY 4 , c/laH «y[lOB/IETBOPUTEILHO
«OTJINYHO», KOJI/IOKBUYM Ha », He pelleHbl Uin
y4JacTBOBaj B OLIEHKY «XOPOIIIO», YaCTUYHO pellieHbl
KOH(pepeHLUSIX 110 y4JacTBOBas B 3ajaun
¢usuke u TK KOH(epeHLUsX 10
«ITpoekT» ¢usuke u TK
«IIpoekT»

7 OcHOBHas yye0Hasi IuTeparypa

1. Tpodumosa T. 1. Kypc ¢dusmku : yueb. mocobue ajist UHKeHep.-TeXH. CITeldaTbHOCTeH
By30B / T. . Tpodumosa, 2007. - 557.

2. Tpodumora T. U. Kpatkuii Kypc Gpusmku : yuebd. mocobue s By3oB / T. Y. Tpodumora,
2007. - 351.

3. Tpopumona T. U. Kypc ¢pusmku : yueb. mocobue fyis MHKeHep.-TeXH. CrielaabHOCTen
By30B / T. . Tpodumosa, 2007. - 557.

4. Tpodumona T. Y. Kypc bu3uku : yued. mocobue /it HH)KeHep.-TeXH. CIel[dabHOCTeH
By30B / T. . Tpodumosa, 2006. - 557.

5. Tpodumona T. U. KpaTtkuii Kypc ¢usukw : yueb. mocobue ajis By3os / T. Y. TpodumoBa,
2005. - 352.

6. Tpopumona T. Y. Kpartkuii Kypc ¢pusuku : yued. mocobue s By3os / T. Y. Tpodumosa,
2004. - 352.

7. Tpodumosa Taucusi iBanoBHa. Kypc ¢usmku : yueb. mocobue ajist UHKeHep.-TeXH.
crnietyanbHocTelt By3oB / T. U. Tpodumoga, 2003. - 541.

8. Tpodumora T. 1. Kypc pusuku : yuebd. mocobue /sl UH)KeHEeP.-TeXH. CTerraabHOCTel
By30B / T. . Tpodumoga, 2000. - 541.

9. Tpopumona T. U. Kypc ¢u3smku : yuebHoe mocobue gyis By3oB / T. U. Tpodumosa, 2003. -
541.

10. Tpodumona T. V. dusmka : pelieHus 3a/1a4u: yuebHoe rocobue i CTYJ€HTOB CPeIHero
cnerpanbHOro obpaszoBanus / T. Y. Tpodumora, A. B. @upcos, 2013. - 400.

11. Tpodumora T. . Kypc pu3mku : yuebHOe 1ocobue /i/isi MHKeHePHO-TEXHUUECKUX
cneranbHocTel By3oB / T. W. Tpodumoga, 2008. - 557.

12. Tpodpumona T. U. Kypc ¢usmku : yuebHoe mocobuie /11 MHXKeHepPHO-TeXHUYeCKHX
cnierjuanbHOCTer By30B / T. Y. Tpodumona, 2008. - 557.

13. CaBesbeB. Kypc o611ie#t ¢pusuku : yueOHoe 1tocobue ajist BTy30B: B 5 KH. KH. 2 :
OJieKTpu4ecTBo U MaruetusM, 2006. - 336.

14. CaBenbeB. Kypc o061et ¢husuku : yuebHoe rocobue a1s1 BTy30B: B 5 kH. T. 1 : MexaH#uKa,
2006. - 336.

15. CaBenbeB. Kypc obujeit ¢pusmku [y]Mexanuka. MonekyssipHast ¢usuka, 2007. - 432.
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16. Oetnad A. A. Kypc dusuku : yuebHoe mocobue fis BTy30B / A. A. etnad, b. M.
Aopckuid, 2008. - 719.

8 JonmotHUTe/IbHAs yueOHas UTepaTypa U CipaBoOYHast

1. Tpodumosa Taucusi iBanoBHa. Kypc ¢usuku : yueb. mocobue s BTy30B / Tancus
VBanoBHa Tpodumona, 1994. - 542.

2. Tpodumora T. M. Kpatkuii Kypc pU3MKH C TIpUMepaMu peliieHust 3aj1ay : yueb. mocobue / T.
W. Tpodumosa, 2007. - 277.

3. Tpodumora T. 1. Kypc ¢pusuku : yuebd. mocobue /15l UH)KeHEeP.-TeXH. CrerraabHOCTel
By30B / T. U. Tpodumoga, 2004. - 557, [1 ].

4. Tpodpumona T. 1. Kypc ¢usuku : yuebd. mocobue /151 UH>XKeHep.-TeXH. CrieliuaabHOCTel
By30B / T. . TpodumoBa, 2004. - 541.

5. Tpodumona T. V. C60pHUK 3a/jau 10 Kypcy (PU3UKU C pellleHUsMU : yueOHoe rocobue st
By30B / T. . Tpodumoga, 3. I'. [TaBnoBa, 1999. - 589.

[Caiit] — URL: http://elib.istu.edu/viewer/view.php?file=/files3/er-40681.pdf

6. Tpopumosa T. U. OnTrka 1 aTOMHasi pU3MKa: 3aKOHBI, PoO/IeMbl, 3afaun : [ Yueb. mocobue
nns BTy30B] / T. Y. Tpodumoga, 1999. - 287.

7. Tpocdumosa Taucus ViBaHoBHa. @u3mka. 500 OCHOBHBIX 3aKOHOB U (hOPMY.JI : CIIpaB. /st
cTyeHTOB By30B / Taucus iBaHoBHa Tpodumora, 1997. - 63.

8. Tpodumora Taucust iBaHoBHa. COOPHUK 3aziau 110 Kypcy GhH3UKH : yueb. mocobue s
BTy30B / Taucus ViBanoBHa Tpodumora, 1996. - 303.

9. Tpodumora T. U. ®u3nka. 500 0CHOBHBIX 3aKOHOB U (POPMYT : CIipaB. Ajist CTy/. By30B / T.
. Tpodumogra, 1995. - 63.

10. Tpodumona T. U. Kypc ¢u3vku : yuebHoe mocobue [y TeXHUYeCKHX CTeLdaTbHOCTel
By30B / T. UI. Tpodumosa, 1990. - 478.

[Caiit] — URL: http://elib.istu.edu/viewer/view.php?file=/files3/er-8851.pdf
11. CaBenbeB. Kypc o06ieit puzuknMexanuka. MosekynisipHas ¢usuka, 2006. - 432.

12. CaBenbeB. Kypc ob6meit ¢pusuku [Tekcr] : B 3-x 1. T. 2 : DeKTpUyeCcTBO M MarHeTHU3M.
Bonnbl. OnTuka, 1978. - 480.

13. CaBesibeB 1. B. COOpHUK BOTIPOCOB 1 3a/jau 110 0011ieii dhu3vke : 11s1 BTy30B / U. B.
Cagennes, 1988. - 288.

[Caiir] — URL: http://elib.istu.edu/viewer/view.php?file=/files3/er-8760.pdf

14. CagenbeB Urops BragumupoBuu. Kypc obmeit ¢hu3vku : yueb. ans Btys3os: B 3t. T. 2.
OnekTpuuecTBo U MarHetysm. Bosnbl. Ontuka / irops Biagumuposuu Casesnbes, 1988. - 496.

15. fIBopckuii b. M. CripaBoUHUK 110 (M3MKe J71s1 UH)KeHepOB U CTYeHTOB By30B / b. M.
sBopckuid, A. A. letnad, A. K. Jlebeznes, 2006. - 1054.

16. SIBopckuii bopuc MuxaitnoBuu. CripaBouHMK 110 ¢u3uke / bopuc MuxaitioBuu SIBOpCKUi,
Amnppeit AutoHoBuu [etnad, 1990. - 622.
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17. Oetnad. Kypc ¢pusuku : yue6HOe mocobue st By30B: B 3 T. T. 2 : DyieKTprUueCcTBo 1
marHeTtusm, 1977. - 375.

[Caiit] — URL: http://elib.istu.edu/viewer/view.php?file=/files3/er-8275.pdf
18. Kypc ¢usuku : ans BTy30s;. T. 3/ b. M. fBopckuii, A. A. letnad, 1971. - 534.
9 Pecypcsl cetu VIHTepHeT

1. http://library.istu.edu/
2. https://e.lanbook.com/

10 ITpodeccuoHabHBIE Ha3bl JAHHBIX

1. http://new.fips.ru/
2. http://www1.fips.ru/

11 TIlepeyenr WHPOPMALHMOHHBIX TEXHOJIOTHH, JIMIEH3WOHHBIX W  CBOOOAHO
paclpocTpaHsieMbIX CHeMa/JIM3MPOBAaHHBIX MPOrpaMMHBIX CPeACTB, MH(pOpMaIMOHHBIX
CIIPaBOYHBIX CUCTEM

1. CBobo/iHO pacmipocTpaHsieMoe TiporpaMMHoe obecrieuenue 1. Microsoft Windows (IToarmnvicka
DreamSpark Premium Electronic Software Delivery (3 years). Cy6surieH3MOHHBIN
nJoroBop Nel4527/MOC2957 ot 18.08.16r.) 2. Microsoft Office 3. Microsoft Office 2007 VLK
(mocraBku 2007 u 2008) 4. MathWorks_MatL.abR2010b (Simulink - 30, SimPowerSystems -
30)_511547_eng 5. VHTepakTHBHas obyuarolijasi cuctema 1o obieii pusuke (MOCud)

12 MaTepua/IbHO-TEXHUUYECKOe 00ecreueHne JUCIHIUITHHBI

1. 1. Octmninorpad yeTbipexKaHanbHBIA 2. MOAY/b V3ydyeHue peslakCaliOHHBIX KosebaHuit 3.
MozyJ/ib M3yueHue mpoliecca 3apsja U paspsja KongeHcatopa 4. 313016 ®oromerp KOK-3 5.
Mono610k Mitac/USB 2.0 480 Gb/s.1Tb.SATA 3.21.5"LCD 6. moaynb V3yueHue CBOICTB
cerHeTo31eKTpuKoB 7. 13708 Ilonspumerp MJIP-1 8. 313214 ®otomerp KPK-3 9. mozynb
N3yuenue 3aryxatoiux konebanuii 10. mozayib M3yueHre MarHUTHOTO 1oJist cosieHouza 11.
YcraHoBKa Jij1s ipoBeZieHus onbiTa dpanka-I'epria ¢ HeoHoBoit Tpyokoit PHYWE 12.
Ocuunnorpad uetbipexkaHanbHbid 13. 312259 BonsTmeTp B7-16A 14. 16001 Ckambs
ontuueckass CO-1M 15. 16349Y craHOBKa Ji/0onipefie/ieHUs yAebHOr0 CONpoTUBeHus 16.
310422 Ckambs ontuyeckass CO-1M 17. 314420 JlabopaTopHbiii ONTHUUeCKUi KOMIIEeKT 18.
10345 Ckawmbs onrtuueckast CO-1 19. Ociunnorpad uetsipexkaHanbHbiii 20. MoHO6/10K
Mitac/USB 2.0 480 Gb/s.1Tb.SATA 3.21.5"LCD 21. I'enepaTop curHaioB ()yHKIIMOHA/IbHbIM
22. YcTaHOoBKa /151 u3yveHus audpaxuyy snektpoHoB PHYWE 23. Ocumnnorpad
yeThIpexKaHa/IbHbIM 24. ['eHepaTop CUrHa/noB (PyHKI[MOHA/IbHbIN 25. Ocuusnorpad
yeTbIpexKaHaabHbIM 26. Ocuuinorpad ueTblpexkaHaibHbli 27. Ocuumniorpad
yeTblpexKaHa bHbIM 28. Ocuusuiorpag yeTblpexkaHanbHbii 29. ['eHepaTOp cUrHanIoB
¢yukuronanbHbI 30. 15834 Xpomarorpad Xpom-5 31. pH-metp (noHOMep) DkcnepT-001-
3.0.1(TopTaTUBHBIN. C TEPMOJATUUKOM U KOMO. 3/1eKTpojoM 32. Y CTaHOBKa [I/Isl U3yUeHUst
3akoHa Mamoca PHYWE 33. 166699 Xpomatorpad"Xpom-5" 34. [Tupometp IR- T4
CONDTROL PRO 35. I'enepatop curHaioB ¢hyHKLUMOHAMBHBIN 36. [Jpemens FO130300JF 55
Haca/iok 37. IntepakTuBHas cuctema /ActivBoard 38. Becel Ohaus SPU-123 39. Bnaromep
NBJM-2 40. I'enepatop curHaaoB (yHKLMOHaAbHbIN 41. YcTaHoBKa "[locTpoeHue 30H
®penerist/30HHbIe I1acTUHBI' PHYWE 42. YcTaHOBKa [/ U3yueHus 3aKOHa U3/1yUYeHUs
Credana-bonbiimana PHYWE 43. HTepakTrBHas cuctema /ActivBoard 44. Mmoaynbs MarasuH
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cornipotuBieHn 45. Ocuunorpad yeTblpexkaHaibHbId 46. Y CTaHOBKA [/ NCC/Ie[J0BaHUS
Kosery Hetotona PHYWE 47. 16000 MoHoxpomaTop YM-2 48. ['eHepaTop cUrHaioB
(byHKUMOHAaMBHBIN 49. Y cTaHOBKA /151 M3yueHUs JU(paKLMKy Ha 11le/I1 ¥ PUHLIUIA
HeornpeziesieHHocTH [Nefizenbepra PHYWE 50. Moy Onipe/iesieHrie OTHOIIIEHUS 3apsifia
snekTpoHa K Macce 51. ITeur SKIIC 10 go 1300C 10n(kamepa
MKPB.MHOrocTyn.MUKpONpOLIeCCOPHbIN per.mogep.aJs nupoausa 52. 13035 ®oromerp POY
53. 12862 Monoxpomarop YM-2 54. 12861 Monoxpomarop YM-2 55. IHTepakTHUBHAas CUCTeMa
/ActivBoard 56. Y craHoBKa A1 onpeZiesieHusi noctositHHOM [1nanka npu nomoiy ¢otosddekra
PHYWE 57. moay/s V3yueHue 3/1.IPOLECCOB B MIPOCTBIX JIMH.LeMAX 58. Moay/ib Mara3suH
eMKocTel 59. Moay/ib M3yueHue siBjieHust B3auMouHAYKIuU 60. 15180 Xpomartorpad JIXM 80-
1 61. 30703-30774 JlabopatopHoe obopyznoBaHue 62. 12240 MoHoxpomaTop YM-2 63.
Ocuunnorpad ueTbipexkaHaabHbId 64. Moay/b Tok B Bakyyme 65. Moay/b M3yueHue
CBsI3aHHBIX KOHTYPOB 66. Ocjusnorpad uetbipexkaHaabHbli 67. 'eHepaTop CUrHanIoOB
¢dyHKIMOHaMbHBIM 68. Ocuminorpad yeTbipexkaHaabHbIA 69. VIHTepakTHMBHAasi cUCTeMa
/ActivBoard 70. 'enepaTop curHanoB QyHKLMOHaNbHbIA 71. Ocuunnorpag ueTblpexKaHa/lbHbIN
72. 312265 BonbtmeTp B7-16A 73. Monobok Mitac/USB 2.0 480Gb/s 74. MoHo610K
Mitac/USB 2.0 480 Gb/s.1Tb.SATA 3.21.5"LCD 75. UnTepakTuBHas cuctema /ActivBoard 76.
I'enepaTop curHanoB GyHKIMOHAILHBINA 77. MoHOO/0K Mitac/USB 2.0 480 Gb/s.1Tb.SATA
3.21.5"LCD 78. NnrepaktuBHas cuctema /ActivBoard 79. I'enepaTop curaanos
¢dbyHKUMOHaMBHBIN 80. Y cTaHOBKA [JIsl MCC/IeI0BaHUS IMCIIePCHUM U pa3pelarolijeii CriocobHOCTH
nipu3Mbl 1 AudpakuronHoro criektpockoria PHYWE 81. Mono6ok Mitac/USB 2.0 480
Gb/s.1Tb.SATA 3.21.5"LCD 82. Monob6nok Mitac/USB 2.0 480 Gb/s.1Tb.SATA 3.21.5"LCD
83. Ocumninorpad ueTblpexkaHaibHbIN 84. YcTaHOBKA //1s1 M3yueHUs HHTep(hepeHLMU CBeTa
PHYWE 85. Ocumsuiorpad yetbipexkaHanbHbii 86. Mukpockon Mup-12 87. MoHo6/10K
Mitac/USB 2.0 480 Gb/s.1Tb.SATA 3.21.5"LCD 88. 311450 Ctuninockon CJI-13 89.
I'eneparop curHanoB ¢hyHKUMOHAMBHBIN 90. ['eHepaTop cMrHanioB (PyHKIMOHA/IbHBIN 91.
I'eneparop curHanoB (QyHKIMOHaNBHBIMA 92. MOZy /b VI3MepeHHe 4acTOTbl METOJ0M IBOMHOM
Kpyr.pa3Beptku 93. Ocuumiorpad ueTblpexkaHanbHbli 94. mofynb V3ydyeHne ructepesuca
(deppomMarHuTHbIX MaTepuanoB 95. Ocuuorpad yeTblpexkaHanbHbeld 96. Moay b V3yueHre
BBIHY>K/IeHHbIX Kosiebanuii 97. Ocuusuiorpad yetbipexkaHaabHbii 98. 13915 Ckambst
onrtnueckasi CO-1M 99. Ocuunnorpad yetsipexkaHanbHbii 100. Ocuumniorpad
yeTblpexKaHaabHbIM 101. YcTaHOBKA /151 U3yueHUs TeMIlepaTypPHOM 3aBUCHUMOCTH
snektpornp.TBep.Tes PIIK-07/PHPO 102. JTabopaTopHasi ycTaHOBKaA "1 /iepHbIM MarHUTHBIN
pe3onaHc" 103. JTabopaTopHas yctaHoBKa "VccnenoBanues: BosiHOBoM ontuku CBU-auamna3on”
104. YcraHoBKa /151 u3ydeHus spdexra Xosuia B nonynpoogHukax ®I1K-08/PHITO
Pycyunpubop 105. ¥YcTaHoBKa /151 u3yueHus addekra XoJiia B MOJTyNPOBOAHUKAX
®IIK-08/PHITO Pycyunpubop 106. ¥YcraHoBKa /71 u3yueHus: abcomoTHO uepHoro tena OITK-
11/PHIIO Pycyunpu6op 107. Y cTaHoBKa /s u3ydeHusi p-n nepexoza ®ITK-06/PHITIO
Pycyunpubop 108. ¥YcraHoBKa st u3yuenus p-n riepexoza ®ITK-06/PHITO Pycyunpubop 109.
YcTaHOBKa [i/1s1 U3yueHUs: TeMIiepaTypHOU 3aBUCUMOCTH 3neKTpornp.Teep.Ten PITK-07/PHPO
110. YcraHoBka "OrnpeziesieHre OTHOLLIEHUS TeryioeMKoCTy Bo3ayxa" PIIT1-61 HIIII "Yurex-
[Tpodu" 111. YcranoBka "M3yuenue Bsaskoctu Bo3gyxa" ®ITT1-11 HIIII "Yurex-ITpodu" 112.
JlaboparopHasi ycraHoBka "[Iudpakuus OnektpoHos" 113. MeTteocTaHiys "DieKTpoHHKa-8'"/
HITO "PedunexTop" 114. YcraHoBKa AJis1 u3yueHus BHelHero gotosddexra PITK-10/PHITO
Pycyunpubop 115. Meteoctannus "Dnekrponuka-8"/HIIO "Pedsextop” 116. Komruiek
sabopaTopHbIX HacaZlok K gucriepratopy KOM-7.5 117. KomruiekT 1abopaTOpHBIX HACA[OK K
pucriepratopy KoM-7.5
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