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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
Y4€TOM MHAUKATOPOB UX JOCTH)KeHHUSs

Kopa, HanMeHOBaHHe KOMITeTEeHIIUH Kop uHANMKaTOpa KOMIIeTeHIUHI

OITK OC-1 CrniocobeH rnpuMeHsTh 6a30BbIie 3HAHHUS
€CTeCTBeHHOHAYYHOT'0 ¥ MaTeMaTH4eCKOro IIMKJIOB TIPH
pelIeHnH 3aa4 B 06/1aCTU 3KOJIOTUH U
TIPUPO/IOTI0/Ib30BAHUS

OIIK OC-1.2, OIIK OC-1.5

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

Kopg,

Pe3ysibTaT 00yueHus
HHHKATOpa

Copep)xaHue HHAUKATOPA

3HaTh 3aKOHbI U SIBJIEHUSI
K/IAaCCUUeCKOM U PelSITUBUCTCKON
MeXaHWKH, OCHOBBI TepMO/IMHAMUKU U
CBOMCTBA 3/1eKTPUYECKOTO U
MarHUTHOTO T10Jieil; OCHOBHbIE
(u3nyeckrie BeJIMYMHBI U KOHCTAHTHI,
UX orpejiesieHe U eUHULIbI
M3MepeHust

YMeThb UCMOIb30BaTh MOTyUYeHHbIe
3HaHUS TPU 3alluTe 1ab0pPaTOPHBIX U
MPaKTUYeCKUX paboT, 3arCchiBaTh
OCHOBHbIe (DOpPMYJIbI TIPOM/IEHHBIX
paszenoB PU3MKHU, UCTIOIb30BaTh
(u3nyeckuie 3aKOHbI TIPY aHaIM3e U
peltieHUy pobieM
rpo)eCcCMOHA/IbLHOM JiesiTeTbHOCTU
Bnagers MeTo/jaMu NIPOBeZIeHUS
(bu3MyecKrux u3MepeHui, MeTolaMu
KOPPEKTHOM OLIeHKH TOTPeIIHOCTeN
TIpY TIPOBeleHUH (pr3ruecKkoro
JKCIepyMeHTa

3HaTb Teoputo KosebaHUii U BOJH,
OCHOBBI BOJTHOBOM M KBaHTOBOU

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

OIIK OC-1.2

OIIK OC-1.5 OO6pabatbIBaeT U MpefiCTaB/seT

3KCIepruMeHTa/IbHbIE /IdHHbIe C

UCII0/Ib30BaHUEM CTaH/IapTHBIX
TMaKeTOB TMPUKJIa[HBIX TIPOTPaMM,
opueHTHpyeTcs B 061acTH
TIPUMeHEeHUsI OCHOBHBIX 3aKOHOB
IJIs1 aHa/IM3a TeXHUUeCKUX
TMIPOLIECCOB

OTTHKH, CTPOEHHE aTOMOB, CBOWCTBA
aTOMHOTO 57Ipa ¥ XapaKTePUCTUKU
3/IeMeHTapHbIX YaCTHI]

YMeTb UCIO/Ib30BaTh MOTyUeHHbIe
3HaHWMs MPY 3aluTe 71ab0paTOPHbIX U
MpaKkTHUeCcKnx pabot B 06/acTu
TIPUMEHEHHsI OCHOBHBIX 3aKOHOB [IJIs
aHa/IM3a TeXHUYECKUX MPOLIECCOB,
BBI/IEJISITh KOHKPETHOE (hU3nveckoe
coiepyKaHue B MPUKJIAHBIX 3a/jauax u
MCIOJIb30BaTh 3HAHUST (U3UKU 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

TpyaoeMKOCTh B aKafileMHYeCKHX Yacax
(OpvH akazieMHUUeCKHii yaCc COOTBETCTBYeT 45 MUHyTaM
aCTPOHOMHYECKOT0 yaca)

Buj; yue0HOI padoThI Vae6u
Bcero 13178 yoil Yueb6HnbI# rog Ne 2
No 1
OG6r1ast TPy0eMKOCTb )88 144 144
JVCLIATIIMHBI
AyauTOpHBIe 3aHATHS, B TOM 40 20 20
yuce:
JIEKITUU 20 14 6
nabopaTopHbIe pabOThI 20 6 14
MpakTU4YeCcKrue/ceMruHapCKre 0 0 0
3aHATUS
CamocTosTenbHas paboTta (B
T.4. KypCcoBoe 235 120 115
TIPOEKTHPOBaHKE)
TpyzoeMKOCTb 5 13 4 9
TIPOMEXXYTOYHOH aTTecTalyu
Buz npomexxyTouHOM
ATTeCTalfy (MTOroBoro JK3aMeH, 3aveT 3auer JK3aMeH
KOHTPOJIS 110 AUCLIUTIIUHE)
4 CTpyKTypa U Cofiep)KaHHe JUCIUIIUHBI
4.1 CBojHbIe JaHHBIE M0 COAEPIKAHUIO AUCLHMILIUHBI
YueOusbIii rog Ne 1
| Ne | HaunmeHoBaHue | Bu/bl KOHTAaKTHOI PaboThI | CPC | dopma |
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Jlek1uu JIP I13(CEM)
n/n paje/ia v Temul Kon. Kon. Kon. Ko TelyImero
JMCLUTLTUHBI No Yac. Ne Yac. No Yac. No Yac. KOHTPOJISA

1 2 3 4 5 6 7 8 9 10 11
JvHamuKa
MaTepuaJTbHON 12 Ortyer 110

1 TOYKHU U TBEPZOTO 2 2 1 1 1,2 4 ’3 ’ 46 sabopaTop
Tena. 3aKOHbI Ho¥ pabore
HbroTOHa
Pabota, MOIIJHOCTb OT4eT 116

2 Y SHeprusi. 3aKOHBI 3 1 5 20 naGopatop
V3MeHeHUs U N

Ho¥ pabore
COXpaHeHUs
DJIeMEeHTHI
3 KUHEMaTHKU, 1 1 Perienue
ypaBHEHUs 3ajau
JIBIDKeHUsI
MakpoCKonuyecku Otyet 1o
4 € COCTOSIHUS 4 1 naboparop
Ho pabore

Craructuueckue Otuer 1o

5 pacripe/iesieHusl. saboparop
HoW pabore

6 OcHoBBI 6 2 5 1 45 4 1 4 Pemenue
TepMO/IMHAMUKH. 3a/a4
fABnenus
repeHoca.

7 da3oBble Pemienune
paBHOBeCHS U 3a/au
(hazoBbIe
TIpeBpaIleHusl.

DneKTpoCTaTHKa.
DJIeKTpHUUecKoe Orer o

8 8 1 saboparop
ToJie B BaKyyMe U o

HOW pabore
BellleCTBe.
ITocTostHHBIN 13 Otuer 1o

9 3/IeKTPUUECKUH 10 2 ’ 4 ’ 24 naboparop
TOK HoW pabore
ITocTosiHHBIM 13 Ortuet no

10 | smekTpuuUecKuii 6 1 ’ 4 ’ 20 naboparop
TOK HOM pabore
MarnutHoe nosne Otuer 1o

11 11 2 8 1 8 2 1 6 saboparop

HOM pabore
HAsnenme Peruenne
12 3/1eKTPOMarHuTHON 12 2 7 2
3a/au
VHAYKIUH
MowmeHT “HepLHU. Oryer 1o
13 3aKOHbI UHEPLIUH 2 1 naboparop
HOM pabore
fABnenus
Anddysun,
TeIUIONPOBOAHOCT Perwerue
14 Y Y BHYTPEHHEro 3 1 3 2
3afau
TpeHUsl. 3aKOHbI
(usnueckoit
KUHETHUKH.
DJIeKTpUUecKoe
Pemienune

15 T0J1e B BeleCcTBe. 6 2 aazav
Jvsanekrpuku

16 OnbiTel @apagest. PeluieHue




3aj1a4

IIpomesxyTouHas 4 3auer
aTTecTaluys
Bcero 14 6 16 124
YueOHbIi rog Ne 2
No HaunmeHoBaHHe HEKI_[I/II/IB“ABI KOHTE;;(; HOH paGOT}ﬁIB (CEM) CPC ®dopma
wn | P o | [ Kon |y [ Ko |y [ o | e
Aucl - UYac. - UYac. ~ Yac. B UYac. P
1 2 3 4 5 6 7 8 9 10 11
Kunemaruvka Otuer 1o
1 rapMOHHUYECKUX saboparop
Kosie0aHuH. HOM pabore
ITepemeHHBIN TOK Ortuet no
2 2 1 1 2 1 2 saboparop
HOM pabore
3aryxarwolye u Pewenme
3 BbIHY K/|eHHbIE 2 2 2 2
3ajau
KoJie0aHwsl.
BosiHOBBIE
Pemenue
4 TIPOLIeCCHL. 3BYK.
Bopb0a c mymom. 3anad
5 DJIeKTPOMAarHUTHBI 2 2 Pemienune
€ BOJIHEI 3a/jau
BonHoBas onTuka. Otuer 1o
6 Unrepdepeniiys 7 1 3 2 3 2 2,4 32 naboparop
HoW pabore
DJIeKTPOMAarHUTHBI Ortuet no
7 € BOJIHBI B 4 2 saboparop
BeIlleCTBe. HoW pabore
KsanToBas ontuka Otuer 1o
8 9 1 5 2 5 2 2,3 22 naboparop
HoW pabore
KopnyckyisipHo-
BOJIHOBOU [Iya/in3m
MaTepHH. Pemienune
9 KBaHTOBBIE 4 2
3ajau
COCTOSIHUSL U
ypaBHEHUs
IIpenunrepa
®du3MuKa aTOMOB U
10 MOJIEKYI. 11 1 6 2 Pemienue
MounekynspHsle 3a/a4
CIIEKTPHI.
OcHoBHbIe
Otuer 1o
11 | XapaKrepucTiid 1 27 naboparop
371eKTPOMarHUTHOT N
Ho¥ pabore
0 U3My4YeHUst
1 PenTreHosckue Pemienne
A 3ajau
OneMeHTbl (PU3UKU
13 TBEPZOrO Tesna. 13 1 7 2 HI/LI’CI)MEHH
30HHas Teopust bIi1 OIIPOC
TBEpABIX TeJl.
DJleKTpUuecKue u
14 MarHuTHblE 8 2 Pelienue
CBOMCTBa TBEPJBIX 3ajau
Ten




15 OCHOBBI siZiepHOM 15 1 6 4 5 30 HIiI’CI:MeHH
hu3MKH bl o1poc
ITpobnembl
COBpEMeHHOMU

16 ¢U3UKH. ITucemeHH
CoBpeMeHHast BIif OTIPOC
¢usnueckas
KapTHUHA MHpa.

IIpomesxyTouHas 9 SK3aMen
aTTecTalys
Bcero 6 14 16 122

4.2 KpaTKoe cofiep)xaHue pa3/ie/ioB 4 TeM 3aHATHH

Yueonsii rog Ne 1

Ne

Tema

Kpartkoe coaepxanue

JduHamuka
MarepuaabHOU TOUYKHU U
TBEPZOrO Tesla. 3aKOHbI
HeroToHa

OcHoBHas 3a/jaua JuHaMuKK. [ToHsTHe COCTOSIHUS B
K/IaCCHUeCcKol MexaHuke. Macca, cia ¥ UMITyJIbC.
3akoHbl HetoToHa. HenHepiiyanbHble CHCTeMbI
OTCUeTa M CUJIbl MHepPLUWH. ['paHuUIIbl TPUMEHUMOCTH
K/IaCCMUecKoro criocoba it OnurcaHus ABWKeHUsT
YaCTHLI

Pabora, MOIITHOCTb U
SHeprus. 3aKOHbI
V3MeHeHUs U
COXpaHeHwust

3aKOHBI U3MEeHeHUs U COXPaHeHUsI UMITyJIbCa U
MOMeHTa UMITyJIbCa [/l CUCTeMbl MaTepUa/IbHbIX
TOYeK. 3aKOHbI COXpPaHeHMs Kak MposiB/IeH’e CBOKCTB
OBK/IM/I0BA [IPOCTPAHCTBA, €r0 OLHOPOJHOCTH U
M30XpOHHOCTU. PaboTa 1 KuHeTHueckast SHeprust
MaTepuanbHON Touku. MorHocTe. PaboTta u
KWHeTHYeCKasl 3Heprys BpalaTre/ibHOrO JBYKeHUs!
TBepZoro Tesa. JluccunaTuBHble, KOHCEpBAaTUBHBIE U
He KOHCepBaTHBHbIe CU/bl. IloTeHIanbHas SHeprusl.
[MoTeHiuanbHbIN Oapbep. 3aKOH COXpaHeHUs U
TrpeBpalleHUs SHePTUy U ero CBsi3b C OLHOPOJHOCTBIO
BpeMeHU

OneMeHTbl KHHeMaTHKHU ,
YPaBHEHUA NBUXKEHUS

dusnueckue Mojie/ii. KuHeMaTHueCcKoe OmnrcaHue
JIBU)KEHUS - BEKTOPHBIM, KOOPAWUHATHBIA U
eCTeCTBEeHHbIH Cr1oco0bl orrcanusi. CKOpOCTb,
YCKOpeHUe, HOpMaJ/lbHOe U TaHTeHLha/IbHOe
YCKOPeHUsl. YTJIOBasi CKOPOCTh U YIJIOBOE YCKOPEHHUe.
ITpsimast u oOpaTHast 3aZiaui KUHeMaTUKHU. O CMbIC/ie
TIPOU3BOIHOW U MHTerpasia B MPUI0KeHUU K
¢bu3MUeCcKUM 3a1ayam.

Makpockonuueckue
COCTOSTHUSA

TennoBoe gBMKeHUEe. MakpOCKOIMUYECKUe
rapaMeTphbl. Y paBHeHHsI COCTOSTHUSI. BHYTpeHHsIs
SHeprusi. Y paBHeHUe COCTOSIHUS UeaJbHOro rasa.
[laByieHue ra3a C TOUKU 3peHUsT MOJIEKY/ISIpHO-
KUHETUUeCKOU Teopun. ABOCOJTFOTHBIN HOJIb.

Cratuctuyeckue
pacnpeienieHus..

[ToHsiTHEe 0 BEPOSATHOCTY M (PYHKLIUU pacrpe/esieHusl.
Pacnipegenenue Makcsesia. Pacnipesenenuve
bonbmana. bapomerpuueckast popmyia.
Boruncrienne cpeiHUX 3HaYeHUH C TI0-MOILBIO
(GYHKLMM pacrnpe/ieneHus.
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OcHOBBI
TepMOJVUHAMUKU.

OG6patuMbie ¥ HeOOpaTUMbIE TETJIOBbIE MTPOIECCHI.
TernoBble MPOIeCChl. HAyaa0 TePMOAWHAMUKH.
[TpuMeHeHMe TIepBOrO Havajia TEPMOIMHAMUKH K U30-
nipoiieccaM. DHTpomnusi. Bropoe Hayaio
TepMoIuHaMUKH. OTipesiesieHre SHTPOITUH
HEepaBHOBECHOW CHCTEMBI Uepe3 CTaTUCTUYEeCKUH BeC
cocTosiHusi. [TpUHIIMT BO3pacTaHUs SHTPOTIHH.

ABnenus mepeHoca.
@da30Bble paBHOBeCUS U

(a3oBbie TIpeBpailleHus.

Asnenust auddy3um, TeryIONPOBOAHOCTU U
BHyTpeHHero TpeHus. Kosddurments: gudpdysun u
TEeTIONPOBOAHOCTU. BSI3KOCTh ra30B U )KUJKOCTEM.
Hukn KapHo. Makcumanbhbiv KIT/I TersioBoit
MaluHbI. Ternn0eMKoCTb MHOIOaTOMHBIX Ia30B.
HepocraTouHOCTB K/1aCCU-Y€CKOU Teoprn
TerI0eMKOCTel. TpeTbe Hayaso TePMOJUHAMUKHU.
PeanbHble ra3pl. YpaBHeHUe BaH-nep-Baanbca.

DJIeKTPOCTaTHKa.
OJIeKTpUYecKoe 110J1e B
BaKyyMe U BellleCTBe.

3akoH KynoHa. CBsi3b MeXX/ly HalpsDKeHHOCTBI0 U
noreHanoM. Criocobbl pacueTa XapaKTepUCTUK
3/1eKTPOCTAaTUYeCKOrO MOJIsL: a) MPUHLUIT
cynepnosunuy, 6) Teopema ["aycca, B) TeopeMa o
LIMPKYJISILMU BeKTOPa HANPSDKEeHHOCTH

ITocTosIHHBIM
371eKTPUUeCKHI TOK

[TpoBOAHMKY B 3/71eKTPOCTaTUUECKOM TI0JIE.
OmnpeieneHrie HaMPSPKEHHOCTH BHYTPHU U BHE
MpOBO/IHMKA. KOHAeHCcaTOpbl. DHeprusi CUCTEMbI
3apsi[ioB U 3JIEKTPOCTAaTUUYECKOTO TOJISL.

10

[TocTosiHHBIM
3/71eKTPUUECKUM TOK

YcnoBusd cylecTBOBaHUS TOKA. 3akoHbI Oma 1
xoynsi-JIeHLja B UHTErpaibHOU U
mddepentmanbHol popmax. OO0OILEeHHBINH 3aKOH
Owma. ITpaBuna Kupxroda. Tok B pa3/MuHbIX cpejax

11

MarsauTHoe 11071

OcCHOBHBIE XapaKTepuCTUKU MarHUTHOTO I10JIS:
BEKTOP MarHUTHOU UHAYKLIMM U MarHATHBIN MOTOK.
CriocobbI pacueTa XxapakKTepUCTUK MarHUTHOTO TIOJISL.
ITpuHyun cynepno3sunuu. 3akoH buo-Casapa-
Jlannaca. TeopemMa 0 LMPKYJIALIMA BEKTOPA UHAYKLIUA
MarHuTHoro nosisi. Cusia Jlopenua. Cuia Amrepa.

12

SBneHue
371eKTPOMarHUTHOM
WHYKLUU

OCHOBHBIE YpaBHeHNs] MarHUTOCTaTHKU B BelllecTBe.
MonexyJisipHble TOKU. HaMarHMueHHOCTb.
HarpsykeHHOCTb MarHUTHOTO MOJIS. I'paHrYHbIe
YCJI0BUSA [I/11 XapaKTePUCTUK MarHUTHOIO 110/11 Ha
rpaHuLie IByX (peppoOMarHeTUKOB. Y paBHEHUSI
Makcsesia. YpaBHeHuss Makcsesuia [jis
3JIeKTPOMAarHUTHOI O 110J1s1. Y paBHeHHs: MakcBeJiia
JU1s1 CTalMOHAPHBIX MOJIeN.

13

MowmeHT uHepLUHu.
3aKOHbI MHepLU

MoMeHT WHepLIUY TBEPOTO Tejla OTHOCUTETbHO OCH.
MoMeHT CuJibl, MOMEHT UMIy/ibca. Teopema o
JIBIDKEHHH 1IeHTPa MacC. YpaBHeHHe TUHAMUKH
BpalllaTe/IbHOTO [ABM>KEHUS

14

SAnenus guddysumy,

TEeM/I0NPOBOAHOCTH U
BHYTPEHHET 0 TPeHMUs.
3aKoHbI (pU3MUeCKOM

KWHEeTHUKHU.

SfBnenus auddysuu, Terao0npoBogHOCTH U
BHYTPEHHET0 TpeHHs1. 3aKOHbI (PU3nuecKoi KUHeTHKHU.
KosddupmenTs! guddysuu 1 TernaonpoBogHOCTH.
BSI3KOCTh ra30B U )KUJKOCTel




15 OJIeKTpUYeCcKoe 1oJjie B OJIeKTpUYecKoe 11oJjie B BeljecTse. [Jh31eKTPUKH.
BewecTBe. [IN3/1eKTpUKY | DeKTpUuuecKri aumnosnb. Teopema OcTporpazckoro-
["aycca. CerHeT03/IeKTPUKH.
16 OrnbiTbl Papajes. SIBneHue 3/1eKTPOMarHuTHOM UHAYKLMHU. ONbIThI

®apages. 3akoH Dapages. [Ipasusio JleHua.
OKCTpaTOKU 3aMbIKaHHs U pa3MblKaHUs. SIBieHue
CaMOUHAYKLUMU. THAYKTUBHOCTh. B3anmHas
WHYKLUsS. JHeprusi U 00beMHasi IJIOTHOCTh SHePruu
MarHUTHOTO T0Jist

YueOHsbIii ro Ne 2

Ne

Tema

KpaTKOE coaepKaHue

KunemaTtuka
rapMOHUYECKUX
KOJ1e0aHuUiA.

[ToHsITHE O KOJleOaTebHBIX Mporeccax. EauHbIi
TI0/IX0/1 K KOJIe0aHUsIM Pa3/IMuHON (HhU3UUeCcKoi
MpUPO/Ibl. AMILIUTY/a, KPyroBasi 4acToTa, (hasza
rapMOHUYeCKUX KosiebaHuii. CrioykeHre KoebaHu.
BekTopHble AuarpaMMbl. MaTteMaTH4eCcKuil U
bu3nuecKrii MasiTHUKY, MPY>KUHHBIN MasTHUK,
KosiebaTenbHbIN KOHTYP. CBOOO/HbIE 3aTyXaroIye
KosiebaHus1. JlorapudMuueckuii 1I€KpEMEHT,
J0OpOTHOCTD. Pe3oHaHC. OCIUIIATOP Kak
CreKTpasbHbIN MpU-60p. Pyphe-pasnokeHwe,
¢bur3nuecKrii CMBICT passioykeHusi. Moy MpoBaHHbIe
KosiebaHust. CTIeKTp aMIUTUTYIHO-MOAY/TMPOBAHHOT O
KosiebaHusl.

[TepeMeHHBIM TOK

Hapaﬂfle}'[bHOE U 11ocjiea0Bare/ibHOE CoeJrHeHue
3JIEMEHTOB LIelK IepeMeHHOr'o TOKa

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

BriHyX/1eHHbIe KoiebaHusi OCLIUIIATOpPA TOJ,
JleiCTBUEeM CUHYCOUZATIbHOW CHJTbl. AMIUIMTY 1A U
(a3a 1pu BEIHY>KJeHHBIX KoJ/le0aHUsIX. Pe30HaHCHbIe
KpUBBIe. BIHYK/IeHHbIe KO/Ie0aHUsS B 37IEKTPUUECKUX
tensx. Mimneganc. MeTo/1 BEKTOPHBIX TMarpaMM.

BoJsHOBBIe IpoLjeccsl.
3Byk. bopnba c mymom.

Bosnsl. [110ckas cuHycovjanbHas BoHa. ivHa
BOJIHBI, BOJTHOBOE UKC/I0. ['pyMIibl BOJTH U BOJTHOBbBIE
nakeTbl. @a30Bas U rPyIIoOBasi CKOPOCTH BOJIH, CBSI3b
MeX/ly HUMU. DHeprus BoiHbl. O[HOMepHOe
BOJIHOBOe ypaBHeHUe. DPdekT [omiepa.
OHepreTUUecKe COOTHoLIeHus. BekTop ¥YMoBa.
Ynpyrue Bo/HbI B TBEPAOM TeJie, ra3ax U KUJKOCTSIX.
3ByK. bopnrba c mrymom.

OJIEKTPOMAarHUTHbIE
BOJIHBI

CKOpOCTb pacrnpocTpaHeHus 3/1eKTPOMarHUTHBIX
BO3MYyllleHH. BonHOBOe ypaBHeHue. [Tnockue
3JIeKTPOMarHuTHeIe BOJIHBL. [losisipu3aniys BOJIH.
OHeprusi pacrpoCcTpaHeHus! 3/1eKTPO-MarHUTHOM
BO/IHBL. BekTop YmoBa-IloiHTHHra. M3nyyenne
JunoJisi. JJuarpaMma Harpas/eHHOCTH.

BonHoBas onTuka.
Nurepdepenius

WuTepdepeniys BoH. CriocoObl oTyueHUst
KOrepeHTHbIX UCTOUHMKOB CBeTa: onbIT FOHra,
3epkasio 1 buripuzma Ppenerisi, Kosiblia HeroToHa.
VuTepdepomeTprl. Y C/I0BUST YCUIEHHUS W OC/Ia0/IeHUs
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cgeta. Judpakuys BosH. [Ipunuun I'toiireHca-
®penesnst. Audpakuys Openens. udpakiys
@payHrodepa. ITpocTeie 3agaum fudpakLyu:
Judpakiys Ha OAHOM U MHOTUX ILe/IsiX.
[AudpakioHHas pelieTka.

OJIEKTPOMarHUTHbIE
BOJIHBI B BellleCTBe.

Pacrnipoctpanenue cBeta B Belljectse. ucrnepcus
CBeTa. DJIeKTPOHHAs TeOpHsl JUCIIePCUU CBeTa.
ITornowenue ceeta. [Tonsipy3zanus ceerta.
[Tonspusanyis BoaH npyu orpakeHu. [Ipyusma Hukons.
3akoH Mautroca.

KeaHTOBast ontuka

[TpoTrBOpeuus KacCuueckom PU3MKu.
OKcriepuMeHTalbHOe 000CHOBaHWe OCHOBHBIX Ul
KBaHTOBOH Teopuu. [Ipo6/ieMbl U3TyUeHUs] UePHOTO
Tesa. 3aKOHBI TETUIOBOTIO U3/Ty4YeHUsl. JHEepPIrust U
HMITYJIbC CBETOBBIX KBaHTOB. ®PoT03ddekT. IdhdekT
Komnitona. OOpa3oBaHye ¥ aHHUTHJISILIVS
3JIEKTPOHHO-TIO3UTPOHHBIX Tap. JJieMeHTapHast
KBaHTOBAasl TeOpUs U3MyuyeHusl. BeIHyX/leHHOe 1
CTHIOHTAHHOE K3/y4yeHre (OTOHOB.

KopniyckynspHo-
BOJIHOBOM [lya/v3m
MaTepuu. KBaHTOBBIE

COCTOAHHA U YPABHEHUSA

[Ipegunrepa

I'unotesa ge bpoiina. udpakiiyis 31eKTPOHOB U
HEUTPOHOB. BeposTHOCTHBIN CMBIC/ BOJH Jie bpoiins.
CooTHoltiieHus: HeompeziesieHHOCTel. Habopbi
OJJHOBPEMEHHO M3MepsieMbIX Be/u-UnH. 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. [IpoxoXkjeHre yacTULbl Haj
u o/, 6apbepoMm. TyHHeNbHBIN 3D hEKT.
["apMOHMUECKHY OCLIWIIATOP.

10

®du3uKa aTOMOB U
MOJIEKY/I.
MonexyJisipHble
CIIeKTPBbI.

Teopuist BoZOpoJ0MNo00HBIX aTOMOB 110 bopy.
OHepreTrueckue ypoBHU. IToTeHanbl MOHU3ALUU U
B030y>xzeHust. CTIeKTpbl BOZOPOZOIIOf00HBIX aTOMOB.
[ITuprHa ypoBHell. YacTulia B cpepruuecku
CUMMeTpHYHOM I10/1e. KBaHTOBBIe uncia. CTpyKTypa
3JIEKTPOHHBIX YPOBHEH B CJIOKHBIX aToMax. [IpyuHimn
[Taynu. MonekysisipHble CIIeKTPbI U CITIEKTPOCKOIIHSI.

11

OcHOBHBIE
XapaKTepUCTUKHU
371eKTPOMarHUTHOTO
W3/TyUYeHus

Banentheie u fieopmanionHbie konebanus. Cxema
SHepreTUUYeCKHX YpOBHel MoJieKys. 3akoH byrepa -
Jlambepta - Bepa. OnTryeckas TJI0OTHOCTb,
nipornyckanue. KauecTBeHHbIN M KOTMYECTBEHHbBIN
aHa/M3bl B MOJIEKYJIIPHOU CITeKTPOCKOIIHH.
[IpuMeHeHKe ONITUYECKHUX METOZI0B UCC/Ie[loOBaHUe B
Bawueii crieliiaibHOCTH.

12

PeHTreHoBCKue JIydyn

[TpyHLMN NTO/TyyeHUs] peHTTeHOBCKUX Ty Yel.
PentreHoBckasi TpyOka. CrieKTp peHTreHOBCKUX
nyueid. 3akoH Mo3nmu. OCHOBHBIE CBOMCTBA
PEeHTreHOBCKUX Jiyuel. PeHTreHOBCKMe arraparsl.
Perucrparus peHTreHOBCKUX Jiyueli KauecTBeHHbIN
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peHTreHO(a30BbIl aHAU3.

¢u3uku. CoBpeMeHHast
¢usmueckas KapThHa
Mupa.

13 OnieMeHTbI GU3UKU fABnenvie ceepxnpoBoAUMOCTH. KyTiepoBCKUe Taphl.
TBEpAOro Tesa. 30HHast Sddekt Ixo3edcoHa. TernnoeMKoCTb. DneKTPOHHAsI
TeopUsi TBEPABIX TeJl. Y [IbIpOYHasi IPOBOAUMOCTHU. P-N ITepeX0/pbl.
14 DJIeKTpUYecKre U Konebanust KprcTauimueckou pemeTku. [ToHsTHE O
MarHWTHbIe CBOMCTBA ¢doHoHax. TemnsoeMKOCTb KPHUCTa/JIOB MPU BBICOKUX U
TBEPABIX Tes HU3KUX Temneparypax. Pemerounas
TeI/IONPOBOAHOCTb. KBaHTOBasI TeOpHs TBEpP/bIX TeJl.
[MonynpoBogHukN. COOCTBEHHBIE U IPUMECHBIe
TIOJTYTIPOBO/IHUKH.
15 OCHOBBI siiepHOM AToMHOe siipo U ero cBorcTBa. Mogenu siep.
bu3rKu AnepHble cunbl. PaioakTBHbIE TIPeBPalLlleHUs
aTOMHBIX Si/lep. D/ieMeHTapHble YaCTULIbI, UX
Kiaccudukauys. B3arMornpeBpalijeHus yacTHLI.
KBapku.ParioakTHBHOCTb. fjepHbIe peakiuu.
Peakiuu fienieHns U cHTe3a
16 [Tpo6nembl coBpemenHo# | [TpobsieMbl coBpeMeHHOM (u3uku. CoBpeMeHHast

¢du3nyeckas KapTHHA MUpa. DHepPrus 3Be3/,.
[Tpobsiema HCTOYHMKOB SHepruu. BeliecTBo B
5KCTpeMa/IbHbIX COCTOSIHUAX. BelecTBo npu
CBEPXBBICOKUX TeMIlepaTypax U CBePXBbICOKMX
IJIOTHOCTAX. MeTarumueckuit Bogopoz. Kapnukossie
6enblie 3Be3abl. HeliTpoHHBIe 3Be37bl. [1yibcaphl.
BeljecTBO B CBepXCUJIBHBIX 3/IEKTPOMAarHUTHBIX
nosisx. BeljectBo v nosie. Mlepapxust
B3auMozeucTBui. O eJMHBIX TEOPUSIX MOJIS.

4.3 IlepeueHb 1a60paTOpPHBIX padoT

Yueonsii rog Ne 1

. Koi-Bo akajeMuueckux
Ne HaumeHoBaHHe /1a00paTOPHOH PadoTHI
4acoB
1 OnpezienieHye YCKOPeHUs1 CBOOOHOTO MaJieHus C 1
MOMOLIbI0 (HM3UYECKOTO MasTHHKA.
W3yueHue 3aKOHOB JIMHAMUKM.
5 JKCIepuMeHTa/bHOe UCC/eloBaHue (PYHKLUU 1
pacripeziesienusi ['aycca, Teopusi OrpelrHoCTH
v3MepeHUH.
3 OnpesieneHye AuHaMUUeCKoro KoadduiieHTa 1
BSI3KOCTH MeToZioM CTOKCa
5 OnpegeneHrie U3MeHeHUsI SHTPOITUU TIPU 1
M30X0PUUeCKOM TMpoliecce B rase.
6 HccnenoBanue 11eTd IMOCTOSIHHOI'O TOKaA. 1
3 CHsATHe KpUBOW HaMarHUUMBAHUS C TTOMOILIBIO 1
octuiorpada.

YueOHbIi rof Ne 2

HanmeHoBaHue j1abopaTopHOii paboThI

Ko/-Bo akajeMu4ecKHx
4JacoB

OnpepneneHve MHAYKTUBHOCTU KaTYIIIKU C 2
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TIOMOLBI0 MOCTa MakcBeJua.

VccienoBaHye 3aTyXaroIux KojiebaHuii B
Koj1e0aTe/IbHOM KOHTYPe.

N3yueHuie nntepdepeH U U Judpakiiuy cBeTa
OnpefeneHuve AJIMHBI BOHbI C TIOMOILIBIO
uHTepdepeHyu. OnpesiesieHre ITMHbI BOHBI C
TIOMOIIbIO AU(PAKIIMOHHON PelleTKH.

W3yyeHue siB/ieHUI NOMSIPU3ALIUU U AUCTIEPCUU
cBeTa

M3yyeHuie 3aKOHOB BHellIHero goto3ddexTa.

OripefiesieHye MOCTOSTHHOM Puabepra ¢ moMoIisro
YHHBEPCa/JIbHOTO MOHOXPOMATOpa.

4
5
6
8

[TonyripoBOTHUKH

N N INN

4.4 TlepeueHb NPAaKTHYEeCKUX 3aHATHH

YueoOusbrii rog Ne 1

Ne

Tembl NpaKTHUeCKHX (CEMUHAPCKHX) 3aHATHI

Ko/1-Bo akajjeMn4ecKHX
4acoB

KuHeMaTyrKa rnocTymnaTe/ibHOTO U BpaljaTebHOro
IBWKeHUW. [JMHaMMKa MoCTyrnaTeabHOro U
BpalllaTebHOrO ABMXKEHUM.

KOIIJ'IOKBI/IYM. du3ryecKre 0CHOBbI MEXaHUKU

OCHOBBI MOJIEKYJISIPHOU (PM3UKU. 3aKOHbI
W/lea/IbHOTO rasa. Cratuctuueckue
pacnpeziesieHus.

[TepBoe Hayasno TepMoOgUHAMUKH. LIUKueckue
nporjeccel. Bropoe Hauano TepMOIIHAMUKH.
OHTPOIHS.

Konnoksuym. MosnekynsipHas ¢y3uKa.
TepmoarHamMuKa

[TpoBOIHUKYM M KOHZAEHCATOPbI. 3aKOHbI
MOCTOSIHHOTO TOKa.J/IeKTPOCTaTUuUeCKoe 1oJie B
[IM3NIEKTPUKE.

MarHuTHoOe 1101 ¥ ero XapakKTepUCTHUKHU.
[IpumeHeHue 3akoHa bro-Casapa-Jlamiaca.
MarHuTHbIN MOTOK.  SIB/ieHue
3/1eKTPOMarHUTHOW MHAYKLMU. SIBeHre
CaMOMH/YKIMU Y B3aUMHOM UHJYKLIWH.
VIHAYKTUBHOCTB U €€ pacuer.

8

Ko/1s10KBHUyM. DJIEKTPUYECTBO ¥ MarHUTHOE I10JIe.

YueOHbI rof Ne 2

Ko/1-Bo akajieMmuuecKux

Ne TeMbl NPAaKTHUECKUX (CEMHHAPCKUX) 3aHATHI
JacoB
apMoHMUecKre MexaHh4YecKue U
3/IeKTPOMarHuTHbIe Kojie0aHUs U UX
1 XapakTepuctuky.  IlapaniensHoe U 2

rnocsjie1oBaTe/IbHOE COeArMHEeHKE 3JIEMEHTOB L€l
rnepeMeHHOI'0 TOKd.
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Amnutyga v ¢asa npy BeIHYKIEHHBIX
KosiebaHMsAX.  [IjvHa BOJIHBI, BOJIHOBOE UHCIIO.
I'pyninibl BosiH ¥ Bo/IHOBBIE nakeTsl. da3oBas u

2 TPYIINOBasi CKOPOCTH BOJIH, CBSI3b MEX/y HUMM. 2
OHeprus BoHbL. OJHOMEPHOe BOJTHOBOE
ypaBHeHUe.

3 Bonnbl. IHTepdepeHLvs 1 Audpakiivis cBeTa. 9

[wcnepcus 1 nonsipy3alys CBeTa.

KBanTtoBas ontrka: poTo3dekxT, TeraoBoe
usnyuenue, 3¢ dexkt Komnrona. Ksantoas
4 MeXaHHWKa: KOPIYCKYJISIPHO — BOJTHOBOM JIyasin3Mm, 2
COOTHOILIEHHWEe Heorpe/ie/IeHHOCTe. ATOM
Boziopoia. CepuasnbHas popmysia

S5 KossiokBuyM. BosiHOBasi 1 KBaHTOBAasi OITUKU 2

6 AToM ¥ 4p0. Paj0akTUBHOCTB. DJjleMeHTapHble 4
YaCTHULbI.

7 CeMuHap 1o (u3MKe TBEpPOro TeJa. 2

4.5 CamocrosiTes1bHasi padoTa

Yueousbrii rog Ne 1

Ne Buj CPC Ko/-Bo akajeMu4ecKHx
4acoB

1 BhbimonHeHHe TPeHUPOBOUHBIX U 00yUarOIInX 20
TeCTOB

2 [ToaroroBka K NpakTUYeCKUM 3aHATUAM 20
(y1abopaTopHBIM paboTam)

3 IToAroTOBKA K C/laye U 3aluTe OTUYETOB 40

4 ITpopaboTKa pa3/ie/ioB TeOpeTHYeCKOro MaTepuasia 20

5 TectrpoBaHMe 110 pas/esiaM JUCLUIIIMH 20

YueOHsbIli ro Ne 2

Ne Bup CPC Ko/i-Bo akajeMuueckux
4acosB

1 BhbIrnonHeHre TPeHUPOBOUHBIX U 00YUarOIIUX 27
TECTOB

2 WTtoroBeiii TeCT 8

3 [ToaroroBka K NpakTU4YeCKUM 3aHSITUSIM 20
(y1abopaTopHBIM paboTam)

4 IToArOTOBKA K C/laye U 3all[uTe OTUYETOB 30

5 ITpopaboTKa pa3/ie/ioB TeOpPeTHUYEeCKOr0 MaTepuasia 30

B xofie npoBesieHNs 3aHATUM T10 JUCLMIUIMHE WCIIO/Ib3YIOTCS C/IeyIOIe UHTepaKTUBHbIe
MeTo/bl 00yueHusi: ViHTepakTuBHas (mpobsiemHast) ekuusi; [IpocMoTp 1 o6cyskaeHue yueOHBIX
BuzieounbMoB; [TyOmuuHast mpe3eHTaryst

5 IlepeueHb y4eOHO-METOJUUECKOT0 00ecieyeHUs] JUCHUTLTHHBI

5.1 MeToanueckue yKa3aHusA /1A 00yYarOI[UXCSA 110 0CBOEHHIO JUCHUILTMHBI
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5.1.1 MeToauuecKne yKa3aHus /ISl 00y4aromuXcs 1Mo JIabopaTopHbIM padoTam:

1. MexaHuKa : TPakTUKYM 110 (pr3uke: yued. mocobue s TexH. By3oB / H.I1. Konosanos [u zip.]
— 2-e u3p., iepepad. u gom. — Upkyrck : U3a-so UpI'TY, 2010. — 136 c. 2. Moneky/isipHast
¢usuka. TepMoArHaAMMKA: MPAKTUKYM 10 (U3MKe /151 UHXKeHep. CrieljiaJbHOCTel TeXH. By30B /
JlunoBuenko E.JI. [u ap.] UpkyTtck: N3a-Bo UpI'TY. — 2008. — 75 c. 3. DneKTpuuecTBo U
MarHeTH3M: MeTO/]. YKa3aHus K y1a0. paboram / KysueroBa C.1O. [u ap.] UpkyTck: 13a-Bo
NpI'TY, 2015. — 128 c. 4. OnTuka. ®u3nka TBepzoro tesna: [Ipaktukym no ¢usuke / KyspMuHa
I'.A. [u gp.] — UpkyTtck: U3g UpI'TY. —2010. — 115 c.

5.1.2 MeToauuecKue yKa3aHusl /ISl 00y4aroIMxcs 10 CaMOCTOATe/IbHOM pabore:

CaMocTosiTenbHasi paboTa CTyIeHTOB B yueOHOM Tiporjecce Ha Kadeape pusuku UPHUTY:
yuebHoe ocobue /T.J. IlIumenosa, H.IT.Konosanos/ Mpkyrck: M3a-8o MIpHUTY, 2017.-150 c.

6 @DoHJ OLEHOUHBIX CPeACTB A/ KOHTPOJIA TeKyllell ycCrneBaeMOCTHM U TPOBe/eHUsl
NMPOMEe)XYTOYHOH aTTeCTaluy Mo JUCHHUIINHE

6.1 OneHouyHble cpeACTBa /I IPOBEJAEHUA TeKyIlero KOHTPOJIs
6.2 OueHouHbIe Cpe/ICTBA /I/IfA IPOBe/[eHHs TPOMEeXyTOUHOU aTTecTaluu

6.2.1 Kpurepun u cpeacrBa (MeTo/bl) OLEHMBAHUA WH/JUKATOPOB [OCTH)KEHUS
KOMIIeTeHI[UHM B PaMKaX MPOMe)XyTOUHOM aTTecTaluu

CpeactBa
(MeToppBI)
NuaukaTop AoCTHIKeHUs
KOMITeTeHIH Kpurtepuu oneHMBaHHUA OLIeHUBAHUA
NMPOMeXXyTOUYHOH
arTecTaluu
OIIK OC-1.2 YcBoun =~ TeopeTMUecKuil ~— MaTepuas | YCTHBIM OIpOC IO
MPOM/IEHHBIX pa3/le/ioB Kypca o0O01ei | KOHTPOJIbHBIM
¢Y3MKM, yMeeT ero u3laraTb M | BONpOCaM
yBSI3bIBaTb TEOPUIO C TIPaKTHKOW, He | 3aueT
3aTpy/JHAeTCs C OTBETOM npu
BUJOM3MeHeHUH 3aflaHus. B cpok
Tpo/ie/laHbl U 3alljullieHbl TabopaTopHbIe
paboThI. Cpanbl KOJI/IOKBUYMBI.
CrniocobeH WCTIO0/Tb30BaTh
CrieL{iaIM3UpOBaHHbIe 3HaHWS B 00/1acTh
¢br3vKKu B npo¢ecCcUOHaTbHOU
JlesITeJIbHOCTH.
OIIK OC-1.5 3HaeT WU rpaMOTHO WCIIO/b3yeT | YCTHBIM OmpocC 10
TeOpeTHUeCKnid MaTepras Kypca o0ieil | 3K3aMeHal[MOHHBIM
(bU3UKH. bunetam
BemosmHUA u 3amuTHa  mabopaTopHble | JK3aMeH
paboThI
[Tpomén KOMIBIOTEPHOE KOHTPOJIbHOE
TeCTUpPOBaHHe.
Cpan KOJIJIOKBUYMBI.
Ymeer peliaTb 3ajiauul.
OtBeuaet TIpU YCTHOM oripoce.
Vcnonb3yeT  3HaHUs ¢usuKu 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 YueOHbIii rog 1, TunoBbie oieHOYHBIE CPe/ICTBA /I/IA MPOBe/JeHHS 3aUeTa Mo
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 YueOHbIi rof 2, TunoBbie olleHOYHbIE CPe/ICTBA /1A MPOBe/JeHHA IK3aMeHa I10

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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