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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

OIIK OC-1 CriocoGHOCTh UCII0JIH30BATE [I0JIOKEeHUSI,
3aKOHbI ¥ MeTO/[bl MaTeMaTUUeCKUX, eCTeCTBEHHbBIX 1
TeXHUYEeCKHX HayK, MeTO/Ibl MaTeMaTUYeCKOro aHaau3a u
MO/ e/TMPOBaHus, METO/Ibl TEOPETUUECKOTO U
5KCIIepUMEHTA/IbHOTO MCC/IeJOBAHUS MIPU PelleHnH 3a7a4
rpodecCHOHaTbHON JesATe/TbHOCTH

OIIK OC-1.2, OIIK OC-1.6

1.2 B pe3ysbTaTe 0CBOEHHUsI JUCLUIIMHBI Y 00y4arOIUXCA AO/DKHBI ObITH ChOpMUPOBaHbBI

Kopg,
WHAUKATOpa

Copep)xaHue HHAUKATOpA

Pe3ysibTaT 00yueHus

OIIK OC-1.2

[TpuMmeHsieT 3HaHUsI 3aKOHOB U
SIBJICHUN MeXaHUKH,
MOJIEKY/IIPHOM (DH3UKHU U
TePMOAVHAMUKY TIPY pellieHur
3a/1au podeCcCUOHATBLHOM
JlesATeTbHOCTH

3HaTh 3aKOHbI U SIBJIEHUST
K/IaCCUUECKOH U PeATUBUCTCKON
MeXaHWKU, OCHOBBI MOJIEKY/ISIPHOU
(U3UKYU ¥ TEPMOITUHAMUKH, OCHOBHBIE
¢bu3nYecKre BeJTMUMHBI K KOHCTAHTHI,
WX OTpe/ie/ieHre U eJMHULIBI
V3MepeHusl.

YMeTh UCTO/b30BaTh MOTyYeHHbIe
3HAHUSI TIPY 3aluTe 1ab0paTOPHBIX U
TIPaKTHUYeCKUX PabOoT, 3ar1ChIBaTh
OCHOBHBIE ()OPMY/JTbI TIPOM/I€HHBIX
paszienioB GU3MKH, UCTIO/B30BaATh
¢bu3nyecKre 3aKOHBI NPY aHAJTH3e U
peliieHUU TIpobieM
npodeCCOHATBLHON AesATeTbHOCTH.
BiiaieTh MeTOIaMU MIPOBe/IeHUS
bU3MUeCKUX U3MepeHH, MeToIaMU
KOPPEKTHOH OIIeHKH MOTPEIHOCTEH
TIPU MTPOBeZIeHUN (PU3UUECKOTO
JKCIIePUMEHTA.

OIIK OC-1.6

BrazsieeT 0CHOBHBIMY 3HaHUSIMHU
3aKOHOB 3/IeKTpHUYeCTBa U
MarHeTu3Ma, hU3MKU KosieOaHuH,
MeTOZIaMH 3JIeKTPOCTaTUUeCKOM
3aIIUThI

3HaThb CBOKCTBA U 3aKOHBI
3/IEKTPUYECKOT'0 ¥ MarHUTHOTO TI0JIeH,
TeOpHI0 KojiebaHWii U BOJTH, OCHOBBI
BO/THOBOW Y KBAHTOBOM OITHKH,
CTpPOeHHe aTOMOB, CBOMCTBA aTOMHOIO
sipa U XapaKTepUCTUKU
3/IeMeHTapHbIX YaCTHII.

YMeTb niprMeHeHUsi OCHOBHBIX
3aKOHOB /IJIs1 aHa/IM3a TeXHUUeCKHUX
TIPOLIeCCOB, BbI/Ie/ATh KOHKPEeTHO®
(u3nueckoe cofiepkaHue B
TIPUKJIA/IHBIX 3a/layax v

WCI10J1b30BaTh 3HaHUs (QU3UKHU B




Oyayeli mpodeccruoHaIbHOM
JesITeTbHOCTH.

BnaaeTs MeTO/laMU aHaM3a
(bu3nuecKux siBeHui, 06paboTKoM 1
TIpe/iCTaB/IeHUEM SKCTIEPUMEHTA/TbHBIX
JAHHBIX C UCIIO/Tb30BaHUEM
CTaHJAPTHBIX MAKEeTOB MPUKJIA/IHBIX
nporpamm, /st opMyIMpOBaHUS U
peltieHUst GU3UKO-TEXHUUYECKUX 3a/1au
B Oyaylieit mpodeccroHanbHON
JesITe/TbHOCTH.

2 MecTo aucnunIvHbl B cTpykrype OOII

Nsyuenue aucuurivHbl «@Pur3rka» 0asupyeTcst Ha pe3ysbTaTaX OCBOEHMsl CJIE[YIOLINX
JUCLIMIIIVH/TIPAKTHK: «BBezieHre B MPo(eCcCUOHANBHYIO [eSTe/IbHOCTb», «MareMaThKa»

JucimrivHa — SIBAsieTCsl  TpeAllecTBYIOLed [ AUCLUIIMH/TpakTuK:  «Dur3ukay,
«l'eope3usi», «TeopeTnueckass wmexaHUKa», «COIMPOTUB/IeEHWe MaTepyuasoB», «MexaHHKa
I'PYHTOB, OCHOBaHUS U PYHAAMEHTBI», «DJIEKTPOCHA0XKeHHEe C OCHOBAMHU 3JIEKTPOTEXHUKH»

3 O0beM AUCIHMILTHHbBI

O6Bem aucHMIUIMHLBL cocTaBasgeT — 8 3ET

TpPyA0eMKOCTh B aKafileMUYeCKHX yacax
(OpvH akaZieMrU4yeCcKri 4yac COOTBETCTBYeT 45 MUHyTaM

Buj; yue0HOI padoThI aCTPOHOMMYECKOr0 Yaca)
Cemec
Bcero p Ne 1 Cemectp Ne 2

OG6r1ast TPy0eMKOCTb )88 144 144
JICLIUTUIAHBI
Ay[uTOpHBIe 3aHATHS, B TOM 128 64 64
yucse:

JIEKITUU 64 32 32

nabopaTopHbIe pabOThI 32 16 16

MpakTU4YeCcKrue/ceMruHapCKre 0 16 16
3aHATUS
CamocTosTenbHas paboTta (B
T.4. KypCOBOe 124 80 44
TIPOEKTHPOBaHKE)
TpyzoeMKOCTb
TIPOME)KYTOUHOM aTTeCcTaluu 36 0 36
Buj npomexxyTouHOM
ATTeCTalfy (MTOroBoro 3aueT, JK3aMeH 3auer JK3aMeH

KOHTPO!JIA I10 ,Z[I/ICL[I/IHIII/IHQ)

4 CTpyKTypa U cojiep>KaHue JUCLUIL/INHbI
4.1 CBojHbIe JaHHBIE M0 COAEPIKAHUIO AUCLHMILIUHBI

Cemectp Ne 1

| Ne | HaunmeHoBaHue | Bu/bl KOHTAaKTHOI PaboThI | CPC | dopma |
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a3jiesia ¥ TeMbI Jlekuyn JIP [3(CEM) TeKyILero
n/n b I/Ii UILTHHBI Ne Ko, Ne Kon. No Kon. Ne Ko, KOH?Il'mOJISI
Auct 3 UYac. B Yac. B Yac. B UYac. P
1 2 3 4 5 6 7 8 9 10 11
DJIeMEeHTHI
KWHEeMaTHUKU 1,3 Oruer no
1 ’ 1 2 1 2 1 1 > 6 yaboparop
ypaBHeHUsI 4,5 N
Ho¥ pabore
JIBIDKEHUST
JvHamuka
MaTepHuaibHON 13 Otuert 1o
2 TOUKH U TBEP/IOTO 2 2 2 2 2 1 4 5’ 6 saboparop
Tesa. 3aKOHbI ’ Ho pabore
HeroToHa
Vs |, | omerm
3 prid. 3 4 3 1 3 2 > 8 yabopaTop
U3MeHeHUs U 4,5 o
HoU pabore
COXpaHeHUs
MakpoCKonuyecku Otyet 1o
4 € COCTOSIHUSL. 4 2 4 1 4 1 3,4 4 naboparop
Ho pabore
Craructuueckue Otuer 1o
5 pacripefiesieHus.. 5 2 5 1 5 1 3,4 4 yabopaTop
HoW pabore
OcHoBBI 13 Otuer 1o
6 TepPMO/IMHAMUKH 6 4 6 1 6 1 4 5’ 6 naboparop
’ HOH pabote
SABnenus
1;3?3 21?;:' 1, 3, Ortuert 1o
7 7 2 7 2 7 2 4,4, 9 yabopaTop
paBHOBeCUs U N
5 HoU pabore
(hazoBbIe
TipeBpallleHusl.
DJIeKTPOCTaTHKaA.
DJIeKTpHAUYecKoe 1,3 Oruer no
8 8 4 8 1 8 1 7 6 yabopaTop
ToJie B BaKyyMe U 5 N
Ho¥ pabore
BellleCTBe.
TTocTOsIHHBIM 1,1,
3IeKTPUUECKUM 3,3 Oryer o
9 9 2 9 1 » 6 naboparop
oK 4,4, Ho¥ pabore
5,5 P
TTocTOSTHHBIM 1,1,
T 10 2 10 2 9 2 331 o Tect
TOK 4’ 4:
55
MarnutHoe nosie 10 13 Otuer 1o
11 11 4 11 1 ’ 3 C 6 naboparop
11 4,5 o
Ho¥ pabore
SIBneHue 1,2, OtueT 110
12 371eKTPOMarHUTHOM 12 2 12 1 12 1 3, 4, 10 naboparop
VHAYKLUU 5 HoW pabore
IIpomexxyTouHas 3auer
aTTecTalys
Bcero 32 16 16 80
Cemectp Ne 2
Bujbl KOHTAaKTHOH PaboThI
N | Moo | e |y | mcen | ¢ | o
n/n b nﬁl UILIMHbI No Kou. Ne Kou. Ne Ko, Ne Ko, KOHimOJISI
AHCH B Yac. B Yac. 3 Yac. 3 Yac. P
1 2 3 4 5 6 7 8 9 10 11




Kunemaruvka Otuer 1o
1 rapMOHUUYECKHX 1 2 1 1 2,3 3 yabopaTop
Kosie0aHuUH. HOM pabore
ITepeMeHHBIH TOK 3 Ortuert 1o
2 2 2 2 1 ’ 4 ’ 4 saboparop
HoW pabore
3aTyxaroliye u 12 Ortuet no
3 BBIHY K/I€HHbIE 3 2 2 1 ’3 ’ 5 yaboparop
Ko/ie0aHusl. HOM pabore
BonHoBble
4 TIPOLIeCChL. 3BYK. 4 2 2 1 2 Tect
Bboprwba c mymom
5 DJIeKTPOMAarHUTHbI 5 2 13 4 Tecr
€ BOJIHEI
BonHoBas onTuka. 12 Otuer 1o
6 NuTepdepeniys 6 2 1 2 ’3 ’ 5 saboparop
HoW pabore
DJIeKTPOMarHUTHbI Otyet 1o
7 € BOJIHBI B 7 2 2 naboparop
BeI[eCTBe. HOM pabote
KsanTOBas ontuka 12 Otuer 1o
8 8 2 2 2 c 7 yabopaTop
3,4 N
HoW pabore
KopnyckynspHo-
BOJIHOBOU [lya/in3m
MaTepuH.
9 KBaHTOBBIE 9 2 2 1 2 Tect
COCTOSTHUS U
ypaBHEHUs
IlIpenunrepa
®du3muKa aTOMOB U
10 MOJIEKYI. 10 2 3 2 2 Pemenne
MonekynspHsle 3a/a4
CIEeKTPBI.
OcHoBHbIe
1 XapaKTepUCTUKU 1 2 1 ’ Tecr
371eKTPOMarHUTHOT
0 U3JTyUeHust
Penrtrenosckue Ortyer 110
12 | nyuu 12 2 2 3 2 saboparop
HOM pabore
OnemMeHTBI PU3NKH
.. Otuer 1o
13 TBEPAOTO TENa. 13 2 2 3 2 sabopaTop
30HHas1 TeopuUs o
HoU pabore
TBEP/IbIX Tef
DJIeKTpUUecKre u
Ortyer 110
14 | MarHuTHBE 14 2 2 2 2 2 saboparop
CBOMCTBa TBEP/BIX .
HOW pabore
Ten
15 OCHOBHI sifiepHOI 15 2 1 ’ Tecr
(hr3uKU
ITpobnembl
COBpPeMeHHOU
16 (U3UKH. 16 2 YCTHBIN
CoBpeMeHHast orpoc
¢usnueckas
KapThHA MUpa.
IIpomesxyTouHas 36 SK3aMeH
aTTecTalys
Bcero 32 16 16 80




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

Cemectp Ne 1

Ne

Tema

Kpartkoe coaepxaHnue

OJIeMeHTBI KHWHEeMdTUKU,
YPaBHEHHSA ABWXKEHUSA

dusnueckue Moziennd. KuHematuyeckoe onucaHue
[\BIDKEHMS - BeKTOPHBIM, KOODJVUHATHBIN U
ecTecTBeHHbIN criocobb! onmcanust. CKOpOCTb,
yCKOpeHHe, HOPMaJIbHOe 1 TaHTeHL[iaIbHOe
YCKOpeHHs1. YTJ/I0Basi CKOPOCTb U YIJIOBOe YCKOPeHHe.
I[Mpsimasi 1 oOpatHasi 3aaun KuHeMaTHKU. O cMbIcie
NIPOM3BOJHOW M MHTerpasa B IPUJIOKEeHUH K
bu3nUecKUM 3aJjauam.

HduHamuka
MarepuajabHOU TOUYKHU U
TBEPAOrO Tesa. 3aKOHbI
HeroToHa

OcHoBHas 3asaua AuHaMUKU. [IoHATHe COCTOSIHUSA B
KJ/IaCCMYeCcKor MexaHvke. Macca, cvia ¥ UMITyJIbC.
3akoHbl HbtoTOHa. HenHepijaabHble CUCTEMBI
oTCYeTa M CUJ/Ibl UHepLuu. ['paHUL{bl IPUMEHUMOCTU
K/IaCCUYeCKOro criocoba Jjist OrvcaHust JBHYKeHUST
yacTvL.. MOMeHT MHepLUU TBepZOoro Teja
OTHOCHUTE/IbHO OCU. MOMEHT CUJIbl, MOMEHT
uMIty/bca. Teopema o IBUKeHUU LieHTpa Macc.
YpaBHeHVe JMHAMUKU BpalllaTe/IbHOr O ABWKEHUS

Pabota, MOIITHOCTE U
SHeprusi. 3aKOHbI
V3MeHeHHsl U
CcoxpaHeHust

3aKOHbI M3MEHEeHUS ¥ COXPaHEeHHWs UMITyJ/IbCa U
MOMEHTa UMITyJIbCa [/ CUCTeMbl MaTepUabHbIX
TOUeK. 3aKOHbI COXPaHEeHHs KaK TPOsiB/IeHHe CBOUCTB
OBK/IM/I0BA MMPOCTPAHCTBA, ero OJHOPOAHOCTH U
M30XPOHHOCTH. PaboTa 1 KUHeTUYeCKast SHepPrust
MaTepuaabHOM TOUKU. MollfHoCTh. PaboTa
KUHeTHUYeCKast SHeprus BpallaTe/IbHOTO JBUKEeHUs
TBepZoro Tena. JluccunaTuBHbIe, KOHCEPBAaTUBHbIE U
He KOHCepBaTUBHbIe CUJIbI. [ToTeH[ha/bHas SHeprusl.
[MoreHnmanpHbBIN Oapbep. 3aKOH COXpaHeHHUst U
TrpeBpallleHUs] SHePruu U ero CBA3b C OJHOPOJHOCTHIO
BpeMEeHU

MaKpOCKOHI/IHECKI/Ie
COCTOsSAHUAA.

TenioBoe gBr>kKeHHe. MaKpocKonryeckue
rapaMmeTpbl. Y paBHeHUs COCTOAHUA. BHyTpeHHss
SHeprus. Y paBHeHHe COCTOSHUS U/iea/IbHOroO rasa.
[aByieHre rasa ¢ TOUKM 3peHUsI MOJIEKYJISIPHO-
KWHeTUUeCKOW Teopun. ADOCOJTIOTHBIN HOJIb.

Cratucrtuueckue
pacripeie/ieHus.

[ToHsATHE O BEpPOSITHOCTH U (PYHKLIMM paciipeiesieHusl.
Pacnipeennenue Makcsesia. Pacripezsenenue
Bbonbimana. Bapometpuueckast popmyia.
Borunciienne cpeHUX 3HaUeHUH C IOMOILBIO
¢byHKUMY pacnipefiesieHvs. SIBneHus auddysuy,
TeIJIONIPOBOAHOCTH ¥ BHYTPEHHEr 0 TpeHUsl. 3aKOHBbI
¢usnueckoit kuHeTuku. Kosddurments! auddysmu u
TeNJIONPOBOAHOCTH. BSI3KOCTB ra3oB M XKUJKOCTeMN

OcHOBBI TepMOJAVHaMHKH

[ToHsiTve 0 BEpPOSITHOCTH U (DYHKLIMU pacrpe/iesieHusl.
Pacripepenenve Makcsesna. Pacripegenenue
Bonbimana. Bapometpuueckast gopmyia.
Boiuncnenue cpeJHUX 3HaUeHUH C TTO-MOIIbIO
dbyHKIMM pacrnpesienenuvs. SBnenus auddysuy,

6




TEeTJIONIPOBOAHOCTU U BHYTPEHHET 0 TpeHus. 3aKOHbI
(dusuyeckoit KuHeTuku. Koadduiments! auddy3um u
TeIJIONPOBOAHOCTU. BSI3KOCTh ra30B U XKUIKOCTel

fABnenus mepeHoca.
@da30Bble paBHOBeCUS U
(a3oBbie TIpeBpailleHuUs.

Asnenust auddy3um, TeryIONPOBOAHOCTU U
BHyTpeHHero TpeHus. Kosddurments: gudpdysun u
TETIONPOBOJAHOCTU. BSI3KOCTh ra30oB U )KUJKOCTEM.
Hukn KapHo. Makcumanbhbiv KIT/T TerioBoit
MaluHbI. Ternn0eMKoCTh MHOIOaTOMHBIX Ia30B.
HepocraTouHOCTB K/1aCCMUeCKOW TEOPUU
Ter1I0eMKOCTel. TpeTbe Hauyaso TePMOJUHAMUKHU.
PeanbHble ra3pl. YpaBHeHUe BaH-nep-Baanbca.

DJIeKTPOCTaTHKa.
OJIeKTpUYeCKoe I10J1e B
BaKyyMe U BellleCTBe.

3akoH KynoHa. CBsi3b MeXX/ly HalPsDKeHHOCTBIO U
nioteHanoM. Criocobbl pacyeTa XapaKTepUCTHK
3/1eKTPOCTAaTUYeCKOr0 MOJIst: a) MPUHLUIT
cynepnosunuy, 6) Teopema ["aycca, B) Teopema o
LIMPKYJISILMU BeKTOPa HaNPSPKEeHHOCTH

ITocTosIHHBIN
3/1eKTPUUeCKHI TOK

[IpoBOAHMKY B 371eKTPOCTaTUUYECKOM I10JIe.
OrnpesesieHre HaNpsHKEHHOCTU BHYTPU U BHe
NpoBOJHKKA. KOHZIeHcaTOphl. DHeprus CUCTeMbl
3apsAZi0B Y 3JIeKTPOCTaTUYeCKOro IMoJIsl.
OneKTpruyeckoe 1oJie B BelljecTse. [I13/1eKTPUKHY.
OnekTpyuueckuii aumnosnb. Teopema OcCTporpacKkoro-
I"aycca. CerHeTO3/1eKTPUKHY.

10

[TocTosiHHBIN
371eKTPUUeCKUi TOK

YcnoBus cylecTBoBaHKs TOKA. 3aKOHbI OMa U
Ixoynsi-JIeHlla B UHTerpabHOU U
mddepenmanbHoii hopmax. OO0OILeHHBIN 3aKOH
Owma. ITpaBuna Kupxroda. Tok B pa3nMyHbIX cpejiax.

11

MarHuTHOe 11071e

OcHoOBHBIe XapaKTePUCTUKU MarHUTHOI'O TIOJIS:
BEKTOD MarHUTHOM UHAYKLIMY U MarHUTHbBIM TTOTOK.
Crioco6bl pacueTa XapaKTepUCTUK MarHUTHOTO TIOJISI.
[TpuHuun cyneprio3unuu. 3akoH buo-Casapa-
Jlannaca. Teopema 0 LIUPKY/IALMY BEKTOpa UHAYKLUU
MarHuTHoro mossi. Cusa Jlopenuya. Cuna Amriepa.
SIBneHye 371eKTPOMarHUTHOW MHAYKIMNA. OTIBITEI
®apages. 3akoH Dapages. [1paBusio JleHua.
OKCTpPaTOKU 3aMblKaHus U pa3MbIKaHUs. fIBieHue
CaMOUHAYKLMU. THAYKTUBHOCTb. B3aumHas
WH/YKUWS. DHeprus U 00beMHasi IIOTHOCTb SHEPTuu
MarHUTHOTO T10JISL.

12

SIBnenue
3/1eKTPOMarHUTHOM
VHAYKLWU

OCHOBHBIE YypaBHEHHS] MarHUTOCTAaTUKY B BellleCTBe.
MounekyJisipHble TOKM. HaMarHWueHHOCTb.
HanpspkeHHOCTH MarHUTHOT O 110151, I'paHyHbIe
YC0BUS [I/11 XapaKTePUCTUK MarHUTHOTO T0J1S1 Ha
rpaHulie ByX ()eppoMarHeTUKOB. Y paBHeHUsI
Makcsesia. YpaBHeHus MakcBesiia Jjisi
3JIeKTPOMAarHUTHOIO 110Jis1. Y paBHeHuss MakcseJiia
JUIs1 CTAlJMOHAPHBIX IO,

Cemectp Ne 2

Ne | Tema

Kpartkoe copep:xaHnue




KunemaTtuka
rapMOHUYECKUX
KOoJIe0aHuH.

[ToHsATHE O KOMEbaTe/TbHBIX TTpoljeccax. EauHbIi
MO/IX0/] K KosiebaHusIM pa3inuHoi (hr3nuecKoi
NIpUpO/bl. AMITIUTY /A, KPyroBas 4acToTa, (asza
rapMoHu4ecKux Konebanuii. CrnoxkeHue KoaeOaHUM.
BekTopHble AuarpaMMsl. MareMaTiyeCcKui U
(bu3uYecKrii MassTHUKH, PY>KUHHBIN MasiTHUK,
KosiebaTenbHbIN KOHTYP. CBOOO/IHBIE 3aTyXaroII1e
KosiebaHus1. JIorapudmMudeckuii IeKpeMeHT,
I00pOTHOCTD. Pe3oHaHc. OCIWIISATOP Kak
CrieKTpasibHBIN TpU-60p. Pyphe-pasnoxeHue,
¢bu3nueckuii CMbIC/ passio)keHus. MoaynMpoBaHHbIe
KosiebaHus. CIieKTp aMIUTUTYAHO-MO/Iy/IMPOBAaHHOT O
KOJie0aHws.

[TepeMeHHbIH TOK

Hapajmeanoe U 11ocj1eaoBare/ibHOe CoeJuHeHne
3JIEMEHTOB Liely IepeMeHHOro TOKa

3aryxatoijye u
BBIHY K/|eHHbIe
KosiebaHusl.

BriHYX/1eHHbIe KojiebaHus OCLIU/IIATOPA TTOJ
JleiCTBUEeM CUHYCOUZATbHOW CUJTbl. AMIUIMTYAA U
dasza npu BEIHYK/IeHHBIX KosieOaHUsIX. Pe3oHaHCHbIe
KpUBbIe. BBIHYK/IeHHbIE KO/Ie0aHUS B 37IEKTPUUECKUX
uensix. Umrnenanc. MeTo/; BEKTOPHBIX AArPaMM.

BoJsHOBBIe Mporjeccsl.
3ByK. boprba c urymom

Bosnel. [11ockas cuHycoupianbHas BosHa. livHa
BOJIHBI, BOJTHOBO€ UuC/10. ['pymiibl BOJIH ¥ BOTHOBbIE
rnaketsl. @a30Basi ¥ rPyIoBasi CKOPOCTU BOJIH, CBSI3b
MeXX/y HUMU. JHeprus BoyHbl. OHOMepHOe
BOJIHOBOe ypaBHeHue. DddekT [doriepa.
OHepretTvuyeckye COOTHOLIeHUs. BekTop YMoBa.
Yripyrue BosiHBI B TBEPAOM TeJle, ra3ax M XKUJKOCTSX.
3ByK. bopeba ¢ mymom.

OJIEKTPOMAarHUTHbIE
BOJIHBI

CKOpOCTb pacrpocTpaHeHUs1 3/1eKTPOMarHUTHBIX
BO3MYylIlleHnH. BoyiHOBOe ypaBHeHue. I1nockue
JIeKTpOMarHuTHbIe BOJIHBL [lo/spu3arys BOJH.
OHeprus pacrpoCcTpaHeHus 371eKTPO-MarHUTHON
Bo/IHBL. BekTop YmoBa-IloiHTHHra. M3nyyenue
Jurnouis. /JuarpaMma Hanpas/IeHHOCTH.

BosnHoBas onTuka.
WNuTepdepeniys

Wutepdepeniys BomH. CriocoObI MosryueHUst
KOT'epeHTHBIX UCTOYHUKOB CBeTa: onbIT FOHra,
3epkaso 1 6uriprusma Ppenersi, Kosblia HetoToHa.
WHTepdepomeTpsl. Y CI0BUS yCHIeHUs U ociabieHust
cBeTa. [Judpaxuus BosH. [Ipuniun ['tolireHca-
@penens. [Iudppakuus @penens. Audpaxius
@paynrogepa. ITpocTeie 3aaun gudpakum:
IvdpakLys Ha OIHOW M MHOTHX LIeJIsiX.
JwndpakioHHas pelieTKa.

OJIEKTPOMAarHUTHbIE
BOJIHBI B BellleCTBe.

Pacnipoctpanenue cBeta B BelllecTBe. [lucriepcus
CBeTa. DJIeKTPOHHAs TeOpHsl JUCIIepCUU CBeTa.
[Tornowenue ceeta. Ilonspusanys ceera.
ITonspu3saiys BosiH npyu otpaxkenuu. [Ipuama Hukoss.
3akoH Maitoca.

KBaHTOBas OIITHKAa

[TpoTuBOpeuns Knaccuueckon GU3MKu.
OKcrnepuMeHTabHOe 000CHOBaHME OCHOBHBIX UIeH
KBaHTOBOM Teopuu. [Ipo6/iemMbl U3TyUeHus: UePHOTO
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Tesia. 3aKOHBI TETIJIOBOTO U3/TyueHusi. JHeprus U
HMMITY/TbC CBETOBBIX KBaHTOB. ®0T03(dekT. IddekT
Kommnrona. O6pa3oBaHue v aHHUTHJISIUS
3/IeKTPOHHO-TIO3UTPOHHBIX Tap. DJjieMeHTapHast
KBAHTOBasl TeOpUsi U3nyueHus. BeiHyX/1eHHOe 1
CIIOHTaHHOeE M3/lyueHue (JOTOHOB.

9 KopniyckynsipHo- I'unoresa ae bpoitnisa. udpakiivis 371eKTPOHOB U
BOJTHOBOM [lyasiu3m HeWTPOHOB. BeposTHOCTHBIM CMBIC/T BOJHH Jle bpoiins.
Marepuu. KBaHTOBbIe CooTHolteHus HeoripeZiesieHHOCTeld. Habopsr
COCTOSIHUS U YPaBHEHHs1 | OJJHOBPEMEHHO U3MepsieMbIX BeU-UrH. 3alaHue
[TpepuHrepa COCTOSIHUSI MUKpouacTull. BosHoBasi dyHKLWs, ee

cTaTUCTUYeCKUi cMbici. OObsiCHeHHe TIOBeleHusT
MHUKDPOYaCTHULbl B UHTep(epoMeTpe U JudpakLyiu
3/IeKTPOHOB Y HEMTPOHOB Ha KpUcTas/uiax. BpemeHHoe
ypaBHeHue lllpenvHrepa. CtaljoHapHOe ypaBHeHUe
Ipegunrepa, cTaljuoHapHble COCTOSIHUA. YacTuija B
MOTeHLMa/IbHOM AllKKe. IIpoxoKeHre yacTULibl Haf,
v 1ioJ; 6aprepoM. TyHHeIbHbIHN 3P deKT.
["apMOHHYECKUI OCIIUJIISITOP.

10 ®u3rKa aTOMOB U Teopust BOOPOOIIO00HBIX aTOMOB 110 bopy.
MOJIeKYJI. OHepreTrueckue ypoBHU. IToTeHanbl MOHU3ALIUU U
MonekyisipHble B030yx/1eHusi. CrieKTpbI BOJOPO/0IO0[00HBIX aTOMOB.
CTeKTPBI. [ITupuHa ypoBHeil. YacTuiia B cpepruecku

CUMMeTpU4HOM rosie. KBanToBsle uncia. CTpyKTypa
3/IeKTPOHHBIX YPOBHEH B CJIOKHBIX aToMax. [IpyuHimn
ITaynu. MoJsieKynsipHbie CIIEKTPbI M CTTIEKTPOCKOITHSI.

11 OcHOBHbIE BaneHTHble u jedopMaliioHHbIe KonebaHus. Cxema
XapaKTepPUCTUKU JHepreTUUeCKHX YpOBHel MoJieKy. 3akoH byrepa -
3/71eKTPOMarHUTHOI'O Jlambepta - Bepa. OnTryeckas TJIOTHOCTb,
V3/TyYeHust nipornyckanue. KauecTBeHHbIN U KOTMYECTBEHHbIN

aHa/M3bl B MOJIEKYJIIPHOW CIIEKTPOCKOIIHH.
[IpyMeHeHHe ONTUYECKHUX METOZI0B UCC/Ie[lOBaHUE B
Baiuieii crieliiaibHOCTH.

12 Pentrenosckue nyuu [IpuHLMI 1TO/Ty4YeHNsT peHTTeHOBCKUX JIyUeH.
PentreHoBckast TpyOka. CrieKTp peHTIeHOBCKUX
syuert. 3akoH Mo3yu. OCHOBHBIe CBOMCTBa
PEHTTeHOBCKUX Jiyueil. PEeHTTeHOBCKMe arrapaTsbl.
Perucrpanusi peHTreHOBCKUX Jiyueli KaueCTBeHHBIN
peHTreHo(a30BbIM aHa/IU3.

13 OneMeHTbI PU3KKU ABneHue cBepXnpoBoAUMOCTU. KyrepoBckue mnapsl.

TBEpOro Tesa. 30HHas A ekt [Ixo3edcoHa. TernnoeMKocTb. DneKTPOHHAS
TeopUsi TBEPBIX TeJl Y [IbIPOYHAasi MPOBOAUMOCTHU. P-N NTePeXO/bl.

14 OJIeKTpUYecKre 1 Konebanus Kkpuctanmuueckoi peiieTku. [ToHsaTre o
MarHuTHbIe CBOMCTBA ¢doHoHax. TernnoeMKOCTb KPUCTA/I/IOB IPU BBHICOKUX U
TBEP/BIX Tes HU3KUX Temreparypax. PellierouHas

TeI/IONPOBOAHOCTL. KBaHTOBas TeOpUs TBep/bIX TeJl.
[MonyripoBoiHUKH. COOCTBEHHBIE U TIPUMeCHbIe
TIOJTYTIPOBO/JHUKM.

15 OCHOBBI siiepHO# ATOMHOe siipo U ero cBoucTBa. Mojenu sifiep.

busuKu

AnepHble cubl. PaguoakTUBHbIe TIpeBpallleHUs
aTOMHBIX sifiep. J/leMeHTapHble YaCTULbL, UX
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K1accuduKauys. B3avMmonpeBpaliieHUs YaCTHLI.
KBapku.PaginoakTiBHOCTD. AjepHbIe peakiviu.
Peak1iyu flejieHUs1 ¥ CHHTe3a

16

[Tpo6ieMbl cOBpeMeHHO
¢usuku. CoBpeMeHHast
dbu3uyeckast KapTvHa
MHpa.

[Tpo6iembl coBpemeHHO 13k, CoBpeMeHHast
¢usnyeckasi KapTHHA MUpa. JHEPrusi 3Be3/,.
[Tpo6ieMa MCTOUHUKOB HepIruu. BelijecTBo B
3KCTpeMa/lbHbIX COCTOSIHUAX. BelliecTBo rpu
CBEPXBBICOKUX TeMIlepaTypax U CBePXBbICOKUX
IJIOTHOCTSAX. MeTarnueckuit Bogopos. Kapnvkosbie
Oesbie 3Be3pl. HeliTpoHHBIE 3Be3/bl. [1ybcaphl.
Be11iecTBO B CBepXCU/IBHBIX 3/IeKTPOMarHUTHBIX
noJigx. BewectBo u mone. Mepapxust
B3auMozencTBui. O eIMHBIX TEOPUSIX MOJISI.

4.3 IlepeueHb 1a0O0PaTOPHBIX padoT

Cemectp Ne 1

Ne

HaumeHoBaHue 1a00paTOpHOH PadoThI

Ko/i-Bo akafjeMuueckux
4acoB

V3yueHue 3aKOHOB JUHAMUKH.
JKcrepuMeHTaIbHOE UCCIejoBaHue (PYHKIUH
pacripefienienusi I'aycca, Teopust OrpewLHOCTH

V3MepeHUH.

[TpoBepka OCHOBHOT'O 3aKOHA JJMHAMUKHU
BpalllaTe/IbHOTO JBMKeHHUsI (Ha MasiTHUKe
Ob6epbeka)/ OrpesiesieHre YCKOPeHUst CBOOOHOTO
Ta/IeHUsI C TIOMOII[BI0 MaTEMaTHUECKOTO MasiTHUKA.
OripeiesieHye YCKOPeHUs1 CBOOOTHOTO MafIeHus C
TIOMOII[bI0 (PU3UYECKOTO MasATHUKA. Orpe/iesieHre
YCKOPEHHs1 CBOOO/JHOTO Ma/IeHHUst MEeTOZIOM

KaTaroIlerocs mapuka.

Vi3yueHue ympyroro u He yrpyroro yJapos.

OripefiesieHrie CKOPOCTH T10J1€Ta MYJIUA C IIOMOLLbIO 1

KPYTUJIBHOT'O 0a/I/TUCTUUECKOT0 MassTHHKA.

OripeiesieHye MOCTOSSHHOM bosibliMaHa 1

OrnpeziesieHye JUHAMUUeCKOTro Ko3dduiieHTa
BSI3KOCTH MeToioM CTOKCa

OnpefeneHre OTHOILIEHHS TETJIOEMKOCTel ra3oB
MetogoM Kremana - [lesopma. OnpepenieHue
V3MeHEeHHsl SHTPOMUU TPU U30XO0PHUUYECKOM

rmpounecce B ra3e.

Onpegenenve ko3¢ duieHTa MoBepXHOCTHOTO
HaTsKeHUs KuAKocTu. OnpesiesieHre
Ko3¢duieHTa BHYTPEHHEr0 TPeHUsI KUAKOCTH
MeTtozoM Ilyaseitsisa. OnipesienieHre Ko3pduieHTa

TeIJIONPOBOAHOCTU TBepAbIX Tesl. OnpeneneHue 2

CpefHel AJIMHBI CBOOOAHOTO Tipobera u
5(peKTUBHOrO JuameTpa MOJIeKyJl BO3/yXa.
OrnpeziesieHre yHUBepCaTbHOM ra30Bon

IOCTOSIHHOM
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Vi3mMepeHue y/iefIbHOTO 3apsifia 3JIeKTPOHa

Wccnegosanue 1jeru nocTOSHHOTO TOKa. M3yuenue
COTPOTUBJ/IEHHS MIPOBOJAHUKOB IPU ITOMOLLIA
MOCTHKA MOCTOSIHHOT'O TOKa.

10

JKcrepuMeHTa/IbHOe n3yuyeHue rpaBui Kupxroda

11

CHsTHe KPUBOW HaMarHUUMBAHUS C TIOMOIIIbIO
ocuusuiorpada.

12

OrnpesenieHre rOPU30HTA/ILHOM COCTABJISIOLEN
HaNpPs’KEHHOCTH 36MHOT'0 MarHWTHOTO T10JIS.

Cemectp Ne

IN

HanmeHoBaHue j1abopaTopHOii paboThI

Ko/1-Bo akageMnuyecKux
4acoB

3aTyxaroliye 371eKTpuueckre KoyebaHusl.

1

V3yuenue paboThl TpaHC(hOpMaTOpa IepeMEHHOTO
ToKa. Ompe/iesieHrie UHAYKTUBHOCTH KaTYILKU C
TOMOLLBI0 MocTa MakcBesuia. VIsmepeHue
MOIIJHOCTH TlePeMeHHOT0 TOKa U CABUra a3 Mexxay
TOKOM U HarpsDKeHHEM.

VccneoBaHve 3aTyXaroyX KojeOaHwi B
KosiebaTeslbHOM KOHT ype. V3yueHue
BBIHY>K/IeHHbIX K0sie0aHui B KojiebaTeTbHOM
KOHTYpe.

N3yuenuie nntepdepeH U U gudpakijuy cBeTa
OnpefeneHuve AJIMHBI BOHbBI C TIOMOILBIO
uHTepdepeHyu. OnpeiesieHre ITMHbI BOHBI C
TIOMOIIbIO AU(PAKIIMOHHON PelleTKH.

Vi3yueHue siBJieHUI NOJISIpU3aLiiM U AUCIIEPCUN
cBeTa V3yueHue siBieHus nossipusanuu. Vsyuenuve
sIBJIEHYsI TIOTJIOLLeHUs cBeTa. VI3yueHue siBeHUs
JUCIIePCUU CBeTa.

OnpepienieHre XapakTepUCTHK (OTO3/IeMeHTa.
N3yueHue 3aK0HOB BHelIHero ¢oTo3ddekra.
CHsiTUe crieKTpasbHOUM XapaKTepUCTUKU
TIOJTTIPOBO/JHUKOBOTO ()OTO3/IeMeHTa.
[IpuMeHeHre ypaBHeHUs1 DUHILTeWHA [/151
BHelIHero gorosddekra. OnpeseneHue Tumna u
pa3Mepa 371eMeHTapHOM sTUeliKy KyOruueckoro
KpHCTasia

N3yueHue CrieKTpOB M3/1y4YeHUs], ClIeKTPaIbHbIX
anmnaparoB U CIeKTpaJbHbIX METO/I0B U3yUeHHsI
CBOMCTB BelllecTBa Onpe/iesieHNe NOCTOSIHHOM
Puzbepra c TOMOII[bIO0 YHUBEPCATbHOTO
MoHoxpomaTopa. HppakpacHbii
cnektpodoromerp SPECORD 75IR. Metoa UK-
CTIIeKTPOCKOINUU — METO/, aHa/In3a MUHepaJsioB.
OnTuueckuii MeTOJ, KOHTPOJIS ChIPbS.

Vi3yueHue 3aKOHOMEPHOCTel B (pU3UKe TBepOro
Tesia Vi3yueHue paboThl OIYIIPOBOAHUKOBOTO
guopa. OnpeziesieHre ye/IbHOU TeIJIOeMKOCTU
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TBEp/bIX Te/l MeTO/IOM oxaxkaeHus. ['pagyrpoBka
TepMoTiaphbl U onpezesieHre Ko3dduiipeHTa TepMo
3.[.C.

9

ITonynipoBOAHUKH

4.4 TlepeueHb NPAaKTHYECKUX 3aHATHH

Cemectp Ne 1

Ne

TeMbl NPaKTHUeCKUX (CeMHUHAPCKUX) 3aHATHI

Ko/1-Bo akajieMmuuecKux
4acoB

KuHeMaTyrKa rnoctymnaTe/ibHOTO U BpalaTebHOro
JIBV)KEHUU

1

[vyHamKKa MOoCTynaTeIbHOTO 1 BpalllaTe/lbHOr0
JIBVPKEHUU

KosnokBruym. @ur3nyeckre OCHOBbI MeXaHUKH

OCHOBBI MOJIEKY/ISIPHOU (PU3HUKK. 3aKOHbI
u/leasbHOrO rasa.

gl B~ W N

CraTucThueckye pacrpejeneHus

== N e

[TepBoe Hauasno TepMogUHAMUKU. LIMKMueckre
nporieccel. Bropoe Hauano TepMOHAMUKU.
OHTpONUs

Konnoksuym. Mosneky/isipHasi pu3MKa.
TepMogrHaMHKa

HanpspkeHHOCTB M MTOTeHL{Masl, CBSI3b MeXXy HUMHU.
[TpyMeHeHYe IPUHLIMIIA CYTIePHO3ULIMU T0JIeH.

[IpoBOHMKY ¥ KOHZIEHCATOPbI. 3aKOHbI
TIOCTOSIHHOT'0 TOKAa.JJIeKTPOCTaTUUeCcKoe I1oJie B
[IA3JIeKTPUKE.

10

MarHuTHoOe 110J1e U ero XapaKTepUCTHKU.
IIpumeHneHue 3akoHa bruo-Casapa-Jlamaca.
MarHuTHbIN MOTOK.

11

SIBneHue 3/1eKTPOMarHUTHOW UHAYKLUK. fIB/IeHre
CaMOWHJYKLUU U B3aUMHON UHAYKLIWH.
MHyKTUBHOCTD U €€ pacuer.

12

Ko/1710KBUyM. DJIeKTPUYECTBO ¥ MarHUTHOe I10J1e.

Cemectp Ne 2

Ko/1-Bo akajjieMmuuecKux

BOJIH, CBA3b MEXXy HUMMU. SHepFI/IH BOJIHEBIL.
O,ELHOMepHOE BOJIHOBO€ YpaBHEHHUE.

Ne TeMbl NIPaKTHUeCKUX (CeMHHAPCKUX) 3aHATHI
4acoB

["apMoHMUeCKre MexaHhyecKue U

1 3/IeKTPOMarHUTHBIEe KoebaHusi U UX 1
XapaKTepUCTUKHU.

5 [TapannensHoe U ToC/e0BaTeIbHOE COeJUHEHHE 1
3/IEMEHTOB 1My NePeMeHHOT0 TOKa.

3 AwmnuTya 1 (asza npy BeIHYKIE€HHBIX 1
KOJieOaHMSIX.
J1vHa BOJIHBI, BOJTHOBOE YMC/10. ['pynisl BOH U

4 BOJIHOBBIe TakeThl. Pa3oBast v TpynmnoBasi CKOPOCTH )
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Bonubl. IHTepdepentys u Anudpakiiys cBeTa.
[wcnepcus u nonsipyM3alys CBeTa.

KBanTtoBasi ontuka: poTo3(dekxT, TeraoBoe
usnydenue, 3pdpekt KomnroHa. Keantopas

6 MeXaHHWKa: KOPITyCKY/ISIPHO — BOJITHOBOM Alyasiv3m, 2
COOTHOLIIEHWEe Heomnpe/eIeHHOCTeld. ATOM
Boziopo/ia. CepuasnbHasi (popmyiia.

7 KonnokeuyM. BosiHOBast U KBaHTOBAasi ONTTUKHA 2

8 ATtom u saapo. PainoakTUBHOCTB. DJieMeHTapHble 3
YaCTHULbI.

9 CemuHap 110 ¢dhu3MKe TBepZAOro Tea. 2

4.5 CamocrosiTes1bHasi padora

Cemectp Ne 1

Ne Bup CPC Ko/1-Bo akajjeMu4ecKux
4acoB
1 BbirnonHeHre TPeHUPOBOUHBIX U 00yUaroIInX 19
TeCTOB
2 IToAroToBKa K 3a4éTty 2
3 [TogroroBka K IpakTUYECKUM 3aHSITHSM 19
(y1abopaTopHBEIM paboTam)
4 IloAroToBKa K ciaye  3aifure OTYETOB 24
5 ITpopaboTKa pa3/ieJioB TeOPeTUYECKOr0 MaTepHasa 16

Cemectp Ne 2

Ne Bup CPC Koi-Bo akajeMuueckux
4acoB

1 BbImosHeHre TPeHUPOBOUHBIX U 00YUarOIINX 16
TeCTOB

2 [ToaroroBkKa K NpakTUUYeCKUM 3aHSITUSIM 10
(y1abopaTopHBIM paboTam)

3 [ToaroTroBka K czjaue M 3aliUTe OTUEeTOB 16

4 ITpopaboTKa pa3ie/ioB TeOPeTUYECKOr0 MaTepHasa 2

B xozie mpoBeieHust 3aHATHI 110 AUCLIUTUIMHE UCTIOb3YIOTCS C/IeAYIOIIe HHTePAKTUBHbIE
MeTOZbl 00yUeHHsI: AUCKYCCHsl, MO3TOBOM LITYPM

5 IlepeueHb y4eOHO-METOJUUECKOT0 00ecieyeHUsl JUCHUILTMHBI
5.1 MeToanuecKue yKa3aHHs /I 00yJaIoMUXCA M0 OCBOCHHIO JUCHIUILTHHBI
5.1.1 MeToguuecKue yKa3aHUsl /IS 00yJarOIUXCS M0 MPAKTHUECKUM 3aHATHAM

1. MonekynsipHasi ¢pu3vka. TepMoAMHAMUKa : MPAaKTUKYM M0 (H3UKe /17151 UH)KeHep.
crnelianbHOCTe TexH. By30B / JlunoueHko E.JI. [u ap.] UpkyTck: U3g-Bo UpI'TY. — 2008. — 75
C.

2. BosiHOBast oNTHKa: MEeTO/. yKa3aHus 1o Kypcy obireit ¢husvku / Comuna JILA. [u ap.]
Npkytck: U3g-o UpI'TY, 2010. — 44 c.
3. OcHoBbI 00111eH hu3uKY : yuebd. nmocobue / Kanuikas JI.B.; UpI'TY. Towm 2.

ONeKTpUYeCcTBO U MarHetusm. Mpkyrck: U3a-so UpI'TY, 2008. — 127 c.
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4. OcHoBbI 001meit prsvky : yueb. mocobue / Kanniikas JI.B.; UpI'TY. Tom 3. Ontuka
reoMeTpUYecKasi, BOJTHOBasi U KBAHTOBasl. DJIEMEHThI KBAHTOBOW MeXaHUKU M aTOMHOU (DU3UKH.
Wpkyrck: U3 UpI'TY, 2008. — 183 c.

5. OnekTpoctatrka. O6001TIeHHbIe pUMePHI peltieHus 3azau / @unatosa J1.C. N3a-
Bo UpI'TY, 2010. — 81 c.
6. MexaHnrka. O600111eHHbIe pUMepHI peltieHus 3aj1au / @unatosa JI.C. pkyTck: U3a-Bo

npI'Ty, 2009. - 177 c.

5.1.2 MeToauuecKue yKa3aHus /i/isl 00y4arwmuxcs 1o 1labopaTopHbIM padoTam:

1. MexaHHKa : TIPaKTHKYM 110 ¢du3uKe: yueb. mocobue a1 TexH. By30B / H.I1. KoHoBaioB
[u gp.] — 2-e u3n., nepepab. u gor. — UpkyTck : N3g-o UpI'TY, 2010. — 136 c.
2. MonekynspHas ¢pusvka. TepMoZMHaMUKa: MPAaKTUKYM T10 (pU3MKe [Jis1 MH)XKeHep.

crnielianibHOCTel TexH. By30B / JlunoBueHko E.JI. [u ap.] UpkyTck: U3a-Bo UpI'TY. — 2008. — 75
C.

3. ONeKTpUUeCTBO U MarHeTHU3M: MeTO/I. YKa3aHus K 1ab. paboram / Ky3nerjoBa C.I1O. [u
np.] Upkyrck: U3a-so UpI'TY, 2015. — 128 c.
4. Onrturka. ®u3nka TBepgoro Tena: [Ipaktukym o ¢usvke / Kysemuna I A. [u gp.] —

Upkytck: U3g UpI'TY. —2010. - 115 c.

5.1.3 MeToauueckue yKa3aHus /IS 00yUYaroIUXCA M0 CaMOCTOATEIbLHOM padoTe:

[MTumienosa T. Y. CamocTosiTesibHast paboTa CTyIeHTOB B yueObHOM Triporjecce Ha Kadepe
¢busuku UPHUTY : yueGHOe nocobue ayisi 6akanaBpoB: HaripaBeHue oArotoBky 08.03.01
"Crpoutenscto" / T. W. lllumenosa, H. I1. Konosanos, 2018. - 129.
http://elib.istu.edu/viewer/view.php?file=/files/er-13946.pdf

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

6.1 OreHOYHBIe Cpe/CTBa /I/Isl IPOBe/JeHUs TeKYIIero KOHTPOJIsS
6.1.1 cemectp 1 | OTuer no s1abopaTopHOI padoTe
Omnucanue nponeaypel.

Ortuet 1o 1abopaTopHo# pabote
Tema (pa3gen): 3yueHre 3aKkoHOMepHOCTel B (hr3MKe TBEpP/OT0 TeJla

Lenb pabotel: Vi3yueHue paboThI 1OTyTPOBOAHUKOBOTO Aroza. CHsITHe BOJIbTaMITePHOM
XapaKTepUCTUKY TIOYTIPOBOJHUKOBOTO /Mo/a. PacueT KoadduiieHTa BbIPSIMIIEHUS.

OnucaHue rpoLieiypbl:

[Tpubops! 1 NpUHA/IEXHOCTH: 37IeKTPUYecKasi Cxema C UCC/ielyeMbIM I0JTyTIPOBOAHHUKOBBIM
[IAOZIOM.

[TopsiioK BbINOTHEHUs paboThI:

1. BK/IFOUMTB YCTaHOBKY B CeTb.

2. [TocTaBUTH TepeK/itouaTe/b Ha TlaHe/IM YCTaHOBKM B T0JI0XKeHHe "'TIpsiMoii”. MeHsis
HarpskeHue, 1oJjaBaeMoe Ha /IM0/l, 3aricaTth B TabvIy n3MepeHui 3HaueHus Toka Irp u
COOTBETCTBYIOLIero HarpsbkeHust UTIp B /le/IeHUsIX 1IKasibl IpUOOpPOB.

3. [Tepex/t0UnTE MepeK/roUaTesb B TIOJI0KeHre "00paTHBIA" Y TIOBTOPUTH MYHKT 2.
[Tosmyunts He MeHee 8 -10 3HaueHuUH [/ Ka)KA0T0 HarlpaB/eHUs TOKa.
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4. Ilepecuutars nojiydyeHHble JaHHbIe B eJUHULIBI U3MepeHus [ u U.
5. [To mosTyyeHHBIM JJAHHBIM TTOCTPOUTH BOJIbTaMIIEPHYIO XapaKTepUCTHKY, BbIOpaB pa3Hble
MacIITabbl il TOKa MPU TIPSIMOM 1 00pPaTHOM BKJTFOUEHMSIX

6. PaccuuraTh /17151 OTMHAKOBBIX 3HAUEHWI HAIIPsDKEHUS TIPU TIPSIMOM 1 0OpaTHOM
BKJTIOUEHHSIX KO3 PULMeHThI BeirpsiMiieHus. [Toctpouts rpaduk 3aBucumoctu K=f (U).

KoHTposbHbIe BOMIPOCHI:

1. UeM OT/IMYAIOTCS SHEPreTUYeCKre COCTOSIHUS 1eKTPOHA B U30/IMPOBaHHOM aToOMe U
TBepZOM TeJjie?

UTo Takoe 3arpelleHHble U pa3pelleHHble SHepreTuuecKre ypoBHU?

UeM OT/IMYAIOTCS 0 30HHOW TEOPUM [JU3IEKTPUKHU, TTOJTyTIPOBOJHUKU U METa/I/bI?
Yewm 00yc/oBI€Ha MPOBOAUMOCTE COOCTBEHHOTO TTOJTYTIPOBOAHUKA?

KakoB MexaHU3M NPOBOMMOCTU NTPUMECHBIX M0/TyTIPOBOJHUKOB?

OOBsicHUTe MexaHH3M 00pa30BaHMsI 3aIMPAIOLIEro CJI0sl Ha TPaHMIle P-N Iiepexo/a.
Kak 00BsICHUTh OZJHOCTOPOHHIOI MPOBOAUMOCTD P-N Tepexo/a?

[Touemy uepe3 p-n nepexo/ TOK uzet (c1adbiii!) Mpu 06paTHOM MOAK/ITIOYEHUH €T0 K
VMICTOYHUKY TOKa?

PNk~ WN

Kpurepumu onjeHuBanus.

OT/uyHo:

Pabora BbINo/IHEHA MTOJTHOCTHIO; IaHbI OTBETHI HAa BCE BOMPOCHI 110 ZJaHHOM 1ab0paTOpHOM
paboTe, B IOTMUECKUX PACCY>KAEHUSIX U 000CHOBAHWU 3allUThI, B PEIIIEHUN HET
MaTeMaTHUeCKUX OITMO0K (BO3MOKHA 0O/[HA HETOUHOCTh, OIHCKA, He

SIBJISIFOITIASCS C/IeZICTBMEM He3HAHUS WJTH HeTIOHMMaHHsI yueOHOTo MaTepuyarna).

Xopoto:

Pabora BbINoIHEHA MTOJTHOCTHIO, HO 000CHOBAHUS 111aroB 3aIlUThI /1ab. paboThl HEIOCTATOUHHI,
JIOTTyII[eHa O/IHa OIIMOKa WU /IBa-TPH HeJjoueTa B BhIK/IAKaX HIIH

rpadMKax; JaHbl OTBETHI HA KOHTPOJIbHBIE BOMIPOCHI 0 aHHOM pabote 4

Y 10B/1€TBOPUTEJIBHO:

[HonyieHsl 6osiee 0fHOM OMIMOKYM UK OoJlee ABYX-TPeX HeJJOUeTOB B pacueTax WM rpadukax,
HO yualluics BiazieeT 00si3aTe/TbHBIMU YMEHUSIMU T10 TIPOBEPSieMOH

TeMe, OTBEeThI IaHbl YaCTUYHO Ha KOHTPOJIbHBIE BOTIPOCHI T10 JJaHHO# paboTe

He ynoBnetBopuTesibHO:

[orny1eHsl CyliecTBeHHbIe OIMOKH, TT0KA3aBIlMe, YTO YUAI[UICS He B/IaZieeT 00si3aTe/TbHbIMU
YMEHUSIMH T10 JJaHHOM TeMe KaK BBITIOJHUTb PaboTy, Tak U

3alUTUTh eé. He 1aHbl OTBETHI MPaKTUUYeCKU Ha BCe KOHTPOJIbHBIE BOIIPOCHI

6.1.2 cemectp 1 | Tect
Omnucanue npoueaypsl.

Tema (pa3zesn) 1o NpoKreHHOU TeMe

Lenb pabotsl: [TpoBepyTh 3HaHMSI CTYZEHTa I10 JaHHOM TeMe

Onwucanue npouenypel: Kaxxplid CTyieHT BXOAUT B cucTemy KoHTposs MOCu® oz ceoum
umeHeM (PUO). [MperojaBaTesieM 03ByurBaeTCst BbIOOpP pabOThI U3 CIUCKA, CTY/I€HT BBITIOHSIET
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VH/IUBHU/IyalbHO PaboTy 10 JaHHOU Teme

KpuTepuu onieHUBaHMA.

OT/nyHo:
PaboTa BbIMO/IHEHA [TOJTHOCTBIO, HabpaHo 26-30 6asioB u3 30 BO3MOXKHBIX,
I0/ICKa3KaMH He T10/1b30BaJICs

Xopoio:

PaboTa BbIMOJ/IHEHA TTOJTHOCTBIO, OMYIIleHa OfiHA OITMOKA WX IBa-TPY He/ljoueTa B BhIK/IAZKaX,
HCTI0/Tb30Ba/IMCh He DoJjiee 2-X T0/ICKa30K, HabpaHo 20-25 6aioB u3

30 BO3MOJKHBIX

Y 10B/1€TBOPUTEJIBHO:
[Hory1ieHbl HECKOJTBKO OIITMOOK 1 HeTOUHOCTeH, HabpaHo 15-19 6amioB u3 30
BO3MOKHBIX

He ynoBneTtBopuTenbHO:

[JorylieHbl CyliecTBeHHbIe OIIMOKH, MOKa3aBIlve, UTo 00yJaronics He BiajjeeT
00s13aTe/IbHBIMU YMEHUSIMU TI0 ZIAHHOM TeMe B TI0JTHOH Mepe, Habpas MeHee 15
6am10B 13 30 BO3MOXKHBIX

6.1.3 cemectp 2 | Pemienne 3ajau
Omnucanue npoueaypsl.

Tema (pa3gen): BosHoBast pusmka

HEJ'IB pa6OTbII HAayUUTBCA ITPUMEHATH TeOpETUYECKHWE 3HdHHA 3dKOHOB U 3aKOHOMepHOCTEﬁ
O6H.[EI'71 Cl)I/IBI/IKI/I AJI pellieHrs TUIIOBbIX KaYeCTBEHHBIX U KOJIMYECTBEHHBIX 3d/id4 ¥ 'PaMOTHO
MMPpUMEHSATDH MaTeMaTHueCKUI dlirapar.

Onucanue npoLeyphl: KaKJOMY NPeJCTOsALLeMY NTPAaKTUYeCKOMY 3aHSTHIO CTYJEHT [JO/DKeH
npopaboTaTh TeopeTUYeCKUd MaTepHaJl Mo 3a/laHHOM TeMe TI0 MaTepHasiaM JIeKIUi, yueOHHUKOB
1 yueOHBIX 110COOUA; 3amicaTh B TeTPaju [/ pellieHUs 3a/jau OCHOBHbIe (POPMYJIbI, U3yuaeMbIX
TeM. [l71s1 yCBOeHHs1 MaTepuasa B paMKax KakJoro paszena ¢Gpu3uKy B Hauasie ceMrHapa
paccMaTpUBAlOTCS CreljialbHble LMK/Ibl KaueCTBEHHBIX 3a/jau ¥ MPOBOJUTCS MX aHa/N3; 1at0TCs
0000111eHHBIE TTPUEMBI PellleHHs 3a/iay; 3aTeM CaMOCTOSITe/IbHOe peleHre 5-6 3a/1au Ha KaK/[bIid
paszen GpU3MKKU C BO3MOXXHBIM KOJJIEKTUBHBIM 00CYK/jeHUEM.

KpuTepuu onieHUBaHM.

OTtnunuHo:

PaboTa BbIMO/IHEHA [TOJTHOCTBIO; B JIOTUYECKUX PACCY>KIEHUX, 000CHOBAaHUU PeIlleHUsT HeT
1po0eJIoB ¥ MaTeMaTHUeCKUX OIMIMOOK; (BO3MOYKHA OZIHA HETOUHOCTb,

OTTMCKa, He SIB/ISIONAsiCs CIe[CTBUEM He3HaHUs WA HEeMIOHUMaHUsl yueOHOro MaTepHara).

Xopoto:

PaboTa BbITIO/THEeHA MOTHOCTBIO0, HO 000CHOBAHMS I11arOB PellleHusl HeJ0CTaTOYHBI,

JIOTTy1I[eHa O/IHa OIMOKa WK /1Ba-TPH HeJjoueTa B BBIK/IA/IKaX, PUCYHKaX, YepPTeXKax WIx
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rpacdukax

Y noBneTBOpUTE/ILHO:

[Homny1eHsbl 6osiee 0fHOM OMIMOKM UK Oojiee ABYX-TPeX HeJJOUeTOB B BBIK/IA/IKAX,

yepTe)xax Wiv rpadukax, HO yualuiics BiazeeT obs3aTe/TbHBIMUA YMEHHSIMH T10 TIPOBepsieMOoi
Teme.

He yzoBneTBOpUTE/BHO:
[ony1eHs! CyljecTBeHHbIe OIIMOKH, TTOKa3aBIlve, YTo 00yuarol[uiics He B1azieeT
00s13aTe/IbHBIMU YMEHUSIMU TI0 ZIJAHHOU TeMe.

6.1.4 cemectp 2 | OTuer no 1abopaTopHoii padore
OmnucaHue npoueaypsbl.

Ortuet 1o 1abopaTopHO# paboTe
Tema (pa3gen): M3yueHre 3aKkOHOMepHOCTel B (hr3UKe TBeporo Tena

Lenb paboter: Vi3yueHue paboThI MOTYTPOBOAHUKOBOTO Aroza. CHSITHE BOJIbTaMITEPHOM
XapaKTepUCTUKY TIOYTIPOBOJHUKOBOTO /Mo/a. PacueT KoadduiieHTa BbITTPSIMIEHUS.

OnucaHue ripoLieiypbl:

[TpubOpBI ¥ IPUHA/JIEXKHOCTU: 3/IeKTPUUYeCKasi CXeMa C UCCIIelyeMbIM TI0TyTIPOBOJHUKOBBIM
[IOZIOM.

[TopsioK BeITTO/THEHHS paboThI:

1. BK/IHOUMTB YCTaHOBKY B CeTb.

2. [TocTaBUTH Mepek/IrOUaTes b Ha MaHeId yCTAHOBKU B TMOJIOXKeHUe "TipsiMoit”’. MeHsis
HarpskKeHue, 1oJjJaBaeMoe Ha JIM0/l, 3aricaTth B Tab/IMIy M3MepeHui 3HaueHus ToKa Irp u
COOTBETCTBYHOLI[Ero HanpspkeHust UTIp B Ie/IeHUsIX [ITKaIbl PUOOpPOB.

3. [TepekOUMTE MepeKItouaTesib B 110/10’KeHUe "00paTHbIN 1 OBTOPUTD MYHKT 2.
[Monyuuts He MeHee 8 -10 3HaueHMI /151 KAXX/IOT0 HarpaB/eHUs TOKa.

4, [lepecunTath mosiyuyeHHbIe JaHHbIe B eMHULIbI u3MepeHus | u U.

5. [To mosTyueHHBIM JJAHHBIM TTOCTPOUTH BOJIbTaMIIEPHYIO XapaKTepUCTUKY, BbIOpaB pa3HbIe

MacIITaobI AJId TOKA IMpU MpAMOM U 06paTHOM BK/IFOUEHUAX

6. Paccuurats A/ 0lMHAKOBBIX 3HAaUeHUWM HarpspKeHUs TIPU MPsIMOM 1 06paTHOM
BK/THOUeHUSIX KO3 duiieHThI BuInpsimieHus. [Tloctpouts rpaduk 3aBucumoctu K=f (U).

KoHTpo/bHBIE BOTIPOCHI:

1. UeM OT/IMYAIOTCS SHEPreTUYeCKUe COCTOSIHUSA 3/IeKTPOHA B U30/IMPOBAHHOM aTOMe U
TBEPZIOM Tejie?

UTo Takoe 3arpelljeHHble U pa3pelleHHble SHepreTuyeckyue ypoBHU?

UeM OT/IMYAIOTCS 10 30HHOW TEOPUM [IU3EKTPUKHU, TTOYTIPOBOJHUKU U MEeTa/l/bl?
YeM 06ycoBreHa MPOBOAMMOCTb COOCTBEHHOTO TOJTYTIPOBO/IHUKA?

KakoB MexaHM3M MPOBOAUMOCTH ITPUMECHBIX MTOTYTIPOBOJHUKOB?

OOBbsicCHUTe MeXaHH3M 00pa30BaHMsI 3aIIMPAIOLIEro CJI0sl Ha TPaHUIle P-N Tiepexo/a.
Kak 00bSICHUTb OIHOCTOPOHHIOI IPOBOJUMOCTD P-N Miepexo/a?

[Touemy uepe3 p-n nepexo/ TOK uzeT (c1abbii!) mpu 06paTHOM TIOJK/TIOUEHUH €T0 K
WCTOYHUKY TOKa?

PN AN

KpuTepuu onieHUBaHMA.
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OTuyHo:

Pabora BeINoIHEeHA MOJTHOCTHIO; IaHbI OTBETHI Ha BCe BOMPOCHI TI0 ZJaHHOM 1ab0paTOpHOM
paboTe, B IOTMUECKUX PACCYKAEHUSIX U 000CHOBAHWU 3aIlUThI, B PEIIIEHUHN HET
MaTeMaTUUeCKUX OIMO0K (BO3MOKHA 0/HA HETOUHOCTh, OTHCKa, He

SIBJISTFOITIASICS CJIeZICTBMEM He3HaHUS WJTH HeTIOHMMaHUsI yueOHOTo MaTepurarna).

XopoLuo:

Paborta BbINOIHEHA NTOTHOCTBIO, HO 000CHOBAHMSI 1L1ar0B 3alUThI /1a0. paboThl HEJOCTaTOUHBI,
JIOTTyIIleHa O/iHa OIIMOKa VI iBa-TPU HeZloueTa B BBIK/IAJKaxX WJIH

rpaduKax; aHbl OTBETbI Ha KOHTPOJIbHBIE BOMPOCHI T10 JJaHHOM paboTte 4

Y noBneTBOpUTE/ILHO:

[HomnyiieHsbl 6osiee ofHOM OIMOKK UK Ooslee ABYX-TPeX HeJJOUeTOB B pacueTax WM rpadukax,
HO YYalIUiCs BjiafieeT 00si3aTelbHbIMU YMEHHSIMH T10 TTPOBePsieMOi

TeMe, OTBEThI /IaHbl YaCTUYHO Ha KOHTPOJIbHBIE BOTIPOCHI TI0 IaHHOM paboTe

He yznoBneTBOpUTE/BHO:

[ony1meHs! CyljecTBeHHbIe OIIMOKY, TTOKA3aBIlle, YTO YUallHics He BaJeeT 00s13aTe/IbHBIMU
YMEeHUSIMU T10 JJaHHOM TeMe KaK BBITIOJTHUTb PaboTy, Tak U

3aUTUTh eé. He aHbl OTBETHI IPAaKTUUYECKU Ha BCe KOHTPOJIbHbIE BOTIPOCHI

6.1.5 cemectp 2 | Tect
OnucaHue npoueaypsbl.

Tema (pa3zien) 1o NpoiieHHOM TeMe

Lenb paboTsel: [TpoBepyThL 3HAHMS CTYZEHTA I10 JaHHOH TeMe

Onucanue nipouenypsl: Kakapiil cTy1eHT BXOAUT B cructemy KoHTposist MOCu® nos cBoum
umeHem (PUO). TpernoaBaTenieM 03ByUUBaeTCss BLIOOP pabOThI U3 CIMCKA, CTYJ€HT BBITIOJ/IHSIET
WH/IMBU/yalbHO paboTy Mo JaHHOMN TeMe

KpuTepuu onieHUBaHMA.

OT/uyHo:
PaboTa BbITIO/THEHA MOTHOCTBIO, HabpaHo 26-30 6anioB 13 30 BO3MOXKHBIX,
I0/ICKa3KaMH He T10/1b30BaJICs

Xopotio:

PaboTa BbITIO/THEHA MTOJTHOCTEIO, /IOMYIIeHa OfiHa OLTMOKA WX IBa-TPU He/loueTa B BBIK/IAZKaX,
HCTI0/Tb30Ba/IMCh He OoJsiee 2-X T0/ICKa30K, HabpaHo 20-25 6asioB u3

30 BO3MOKHBIX

Y noBneTBOpUTE/ILHO:
[Jorny1ijeHbl HECKOIBKO OIIMOO0K U HeTOYHOCTel, HabpaHo 15-19 6asnoB u3 30
BO3MO>KHBIX

He yznoByieTBOpuTe/IbHO:

[Jorny1ieHbl CyllecTBeHHbIe OIIMOKH, MOKa3aBIlive, UTo 00yJaroIyics He BajjeeT
00si3aTeIbHBIMHU YMEHUSIMH TI0 JJaHHOW TeMe B TTOJTHOM Mepe, Habpan meHee 15
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6.1.6 cemecTp 2 | Y cTHBII onipoc
OnucaHue npoueaypsbl.

Lesb orpoca: BeISIBUTE CTeTIeHb YCBOSIEMOCTH MPOHEHHOM TeMBI, YCTPaHUThb TIPO0esIbI B
3HAHUSAX U 3aKPeIuTh TPOUIeHHbIN MaTepual

OnucaHue TpoLieAyphl: Y CTHBINA OMPOC MPOBOAUTCS Ha UTOTOBOM 3aHSITUM TI0 OTIPe/ie/IeHHOMY
paszeny GU3MKU. YUacTBYIOT B OMPOCE BCe NMPUCYTCTBYIOIME CTY/IeHThI Ha JJAHHOM 3aHSITHH.
Ha ofiuH Bompoc ompariimBaeTcsi HeCKOJIBKO CTYAEHTOB, KaXK/AbIi MOXKET JIOTIONTHUTD, UCTIPAaBUTh,
00BSICHUTB, JaThb OOJIee TIOHBIN OTBeT. B KOHIIe 3aHSATHS TTO[BOUTCS UTOT, U OLIEHUBAIOTCS
3HaHUS Ka)KJOro CTy/IeHTa 10 JaHHOMY pa3zieny GU3NKHU.

KpuTtepun oueHuBaHus.

OTuyHo:

I'my6oKo ¥ MPOYHO YCBOW/I IPOTPaMMHbINA MaTepyaJi, UCUepIIbIBatollle, 1oc/ie/oBaTe/lbHO, YeTKO
Y JIOTUYECKH CTPOMHO ero M3JaraeT, yMeeT TeCHO yBSI3bIBaTh TEOPUIO C NTPAKTHUKOMU, He
3aTPYJHSETCS C OTBETOM MPU BUJOU3MEHEHUU

3a/laHUs.

XopoLuo:

3HaeT MaTepuall, 110 CyllecTBY u3jaraet ero. He fonyckaeT CyljeCTBeHHbIX HETOUHOCTEN B
OTBeTe Ha BOIIPOC, MPaBWIBHO  TIPUMEHSIeT  TeOpeTHYeCcKHue

TOJIOXKEHUsI TIpU  pelleHuMn NIPaKTUYeCKUX BOIIPOCOB %} 3a/ay4, BajeeT

HEO6XO,E[I/IMI:IMI/I HaBbIKAMU 1 HPI/IéMaMI/I HX BBITIOJTHEHU .

Y noBneTBOpUTE/ILHO:

VimeeT 3HaHUS TOJIBKO OCHOBHOI'O MaTepuasa, HO He YCBOWI ero JeTajei, 0ycKaeT
HETOYHOCTH, HeJJOCTaTOYHO MpaBU/IbHbIe ()OPMYIUPOBKH, HapyllleHUe JI0rnYecKon
T10C/Iel0BaTe/IbHOCTY B U3/10)KeHUU IPOrpaMMHOI0 MaTepuasa,

VICIIBITBIBAET 3aTPYAHEHUS IIPY BBITIOJIHEHUH ITPAKTUYeCKUX 3a/JaHuM.

He ypnoByieTBOpuTe/IbHO:

He 3HaeT 3HAUYUTESbHOWYACTU IPOrPaMMHOIO Marepuasna, [OIyCKaeT
CyILeCTBeHHbIe OIIMOKY, HeyBepPeHHO, C O0/BIIMMU 3aTPYAHEHUSIMHY BBITIOTHSIET MTPAKTHUeCKHe
paboThL

6.2 OueHouHbIe Cpe/ICTBA /I/If1 MPOBe/[eHHs TPOMEeXYTOUHOM aTTecTaluu

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

CpeactBa
(MeToapBI)
NuaukaTop AoCTHIKeHUs
KpuTepuu oneHMBaHus OLleHUBaHMA
KOMIIeTeHI{ U1 .
NMPOMeXXyTOUHOH
arrecTanuu
OIIK OC-1.2 YcBoun ~— TeopeTMUecKuil ~— MaTepuas | YCTHBIM OIpOC IO
MPOM/IEHHBIX pa3/le/ioB Kypca o0O01ei | KOHTPOJIbHBIM
¢Y3MKM, yMeeT ero u3naraTb M | BOIpocam. 3aueT
yBSI3bIBaTb TEOPHI0 C TIPAKTUKOW, He
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3aTPY/IHSAETCS C OTBETOM TpH
BUJOU3MEHeHUM 3aflaHus. B cpok
TIpPO/ie/IaHbl M 3allUITeHbl JJabopaTopHbIe

paboTsl. Cpanbl KOJIJIOKBUYMBI.
Cnocoben WCTI0/Tb30BaTh
CrieL{MaIM3UpoBaHHble 3HaHUs B 00s1acTU
bu3vku B ripoeccroHaNbHOM
JlesITeJIbHOCTH.
OIIK OC-1.6 3HaeT W TIpaMOTHO  MCHOJb3yeT | YCTHBIM OIpOC IO

TEeOpeTHUYEeCKMM MaTepuan Kypca oO0Iel | 3K3aMeHaliOHHBIM
¢usukn.  BemomHwin W 3ammTwia | Ounetam. DK3aMeH.
naboparopHbIe paboThI [MTpormén
KOMIIbIOTEPHOE KOHTPOJIbHOE
TectupoBaHue. Chan  KOJIJIOKBUYMBI.
YMeer pemath 3azaud. OTBeuaeT Ipu
yctHOM orpoce. CriocobeH UCI0/b30BaTh
3HaHUsl (OU3UKW TIpU pellleHHWH 33Jau B
rpodeccHoHaIbHOMN JiesiTeTbHOCTH.

6.2.2 TunoBbie OLleHOUHbIE CPeACTBA IPOMEXXYTOUHOH aTTecTaluu

6.2.2.1 Cemectp 1, TumnosBble oLjeHOYHBIE CPeCTBA /AJ/Isl IPOBe/JeHUs 3aueTa 1o
AUCLMIIUHE

6.2.2.1.1 Onucanue npoueaypol

CTyZeHTbI BBITIOJIHSIOT /1a00paTOpHbIe PabOThI, PeIIaloT MPaKTUYeCKHe 3ajaul 10 TIPOUeHHBIM
paszenam, CIaloT KO/VIOKBUYMBI, 3allULLAI0T pedepart, Moay4yatoT BOMPOCHI [i/1s1 TOATOTOBKH,
MIPOXO/IAT KOMITbIOTEPHOE TeCTUPOBaHKe I10 MPOW/eHHBIM pa3/ienaM.

[py HeBBITIOJTHEHWH YaCTH 3aJJaHUii, HeOOXOJUMBIX /IJIsl TIOTy4YeHusi 3aueTa, J0TOTHUTeTbHO
3a/1al0TCsl BOMPOCHI 110 HeCaHHBIM TeMaM M3 CrrcKa «Borpock! K 3aueTy». Borpocs! K 3auety
JI0JDKHBI OLIeHHMBATh He TOJIbKO 3HaHUSI, HO U YMeHMUsI, HaBbIKU U CTeleHb C(OOPMUPOBAHHOCTH
KOMITETEeHLMi, CTOCOOHOCTH MCIT0/Tb30BaTh OCHOBHBIE 3aKOHBI (PU3MKH B MTPOQeCCHOHATBHOM
JlesiTeIbHOCTU B TEOPEeTUYECKOM U KCIIepUMeHTalbHOM uccieoBaHuu. [1oaTomy, K
TeopeTHUYeCKUM BOTIPOCaM /[00aB/ISTFOTCS ¥ TTPAKTUUeCKHe 3alaul.

IIpumMep 3agaHud:

1. CdopmynupyiiTe repBoe Hauyaao TePMOJUHAMUKU. Kak BBIT/ISIAUT €ro 3arnuch AJist
M30X0OpHUYeCKOro rporecca B rase? [ljis Jpyrux U30mnpoLeccoB?
2. Kak onpegiensieTcs BHyTpeHHSI1 SHEPTysi CUCTeMbI? 3alUIINUTe BbIpaXkeHue J1JIst

BHYTpPEHHel SHepruy W/eanbHOro rasa.

3. Yro Takoe uKc/I0 cTereHer cBo6oabI? Kak omnpesienseTcs 3To YKC/IO JJisg OJJHO-, IBYX- U
TPeXaTOMHBIX MOJIEKYT?

4. UTto Ha3bIiBaeTCs yJelbHOU U MOJISIPHOU TeIJIOEMKOCTSIMU?

5. Kakwue ¢usnueckue BeTmurHbI 0003HauaroTcst 3Hakamu CP u CV? Kakum ypaBHeHHeM
OMMChIBAeTCs CBSA3b MeXXAy HUMU? Kakue 3aKOHbI UCTI0/Ib3YIOTCS TIPY BBIBOJIE 3TOI0 YpaBHEHUSA?
6. Kakoii rporiecc Ha3bIBAaeTCs M30TepMHUYeCKMM?  VI300apruueckum?

M3oxopuueckuM? AmabaTuuecKuM? 3amnuIuTe ypaBHEHUs COCTOSTHUS /ISl 3THUX
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TIPOLIECCOB.

7. 3anuiuvTe repBoe Havyauio TePMOAUHAMUKHU [IJIs1 BCeX U30IPOLIeCCOB U JJ/Is1
asmabaTryecKoro mpotecca.

8. 3anuiuMTe BTOPOe Havyaao TepMOJAWHAMUKY; B UeM ero OT/inuve OT [1epBOro Havasa
TePMOJAUHAMUKU?

9. Uro onpefiensieT SHTPOIUS CUCTEMBbI?

10. Kak n3meHsieTcsi BeJIMUMHA SHTPOMMY B 00paTUMBIX 1 HeOOpPAaTUMBIX MpoLjeccax?
11.  OOBsicCHUTE CTaTUCTUYECKUM U TePMOJAMHAMUUECKUI CMBIC/T SHTPOTHH. _

6.2.2.1.2 Kputepum oleHUBaHUSA

3auTeHo

He 3auTteno

YcBoun TeopeTUYeCKUn
MaTepuas MPOW/IeHHbIX pa3/iesioB
Kypca o011jeit GU3MKH, yMeeT ero u3jaratb U
yBSI3bIBaTh TEOPUIO C MPAKTUKOM, He
3aTPYy/IHSIeTCS C OTBETOM TIpH

He 3HaeT 3HauMTe/ILHOM YaCTH
MPOrPaMMHOTO MaTepuasa, He BBITIOTHUIT
naboparopHbie pabOThI, He TIPOM/IeHEI
KOMITbFOTEPHbIE TECTUPOBAHUS T10
3a/laBaeMbIM T€MaM, He CJJaH KOJJIOKBUYM

BU/IOM3MeHeHUH 3a/laHusi. B cpok npozenaHbl
U 3aluiLieHsl 1abopaTopHble paboTbl. CAaHbl
KOJITTOKBUYMBI. CriocoO€eH MCIoIb30BaTh
CrieLiMaM3upoBaHHbIe 3HaHUS B 001aCTH
(hu13uKu B podeccoHaNbHOM AesTeTbHOCTH

6.2.2.2 Cemectp 2, TumnoBble OLileHOYHBbIE CPeACTBA /IS IPOBe/JeHUs K3aMeHa 110
AUCLMIIUHE

6.2.2.2.1 Onucanue npoueaypsl

B sK3amMeHarMoHHbIe OMIeThl, BK/TFOUEHBI /IBa TEOPeTUYEeCKUX BOTIPOCA U 3aZiaua HaripaBJieHHbIe
Ha TIPOBePKY 3HaHWM TeOpUU U TIPUMEeHeHHe WX [1Jis1 pellieHUsi MPaKTUUYeCKrX 3ajady,
00ecreunBarIUX OCBOEHHE KOMIIETEeHI[UH.

Borpoce! K 5K3aMeHy:

1. BeHy>XeHHbIe KosiebaHuUs OCLIIATOpPA M0, IeMCTBHEM CUHYCOUJATBHOM CHIIBL.
IuddepeHrmanbHbie ypaBHEHHUs BBIHYK/J€HHBIX KOIe0aHUM, ero 4acTHOe U 00l1iee peleHusl.
Amrnmtya v ¢as3a pu BEIHY)KJeHHBIX KosiebaHusx. Pe3oHaHcHbIe KprBbie. [Ipumepsl
MeXaHUYeCKHX BbIHYK/IeHHbIX KojiebaHni. OnacHOCTh KosieOaHWi /171 31aHui.

2. [TlepeMeHHbIM TOK. KOHTYDBI C aKTUBHBIM COTIPOTUBJ/IEHHEM, UH/yKTUBHOCTBIO, EMKOCTBIO.
3akoH OMa B 1jen llepeMeHHOr0 TOKa IpU Moc/eloBaTe/IbHOM COeZIMHEeHUH 31eMeHTOB. MeTof
BeKTOPHBIX JuarpaMM. O6/1acTh MpUMeHeHUs! TepeMeHHOT0 TOKa B CTPOUTEJIbCTBE.
[MpeumyiiecTBa ¥ HeJOCTaTKX MIePeMEHHOT0 TOKa.

3. Bosnsl. I1iockas cuHycouzianbHas BoiHa. [I1MHa BOJIHBL, BOJIHOBOE YKC/IO. ['pyIIbl BO/IH U
BOJ/IHOBBIe IakeTbl. Pa3oBas U rpyIiroBas CKOpOCTH BOJIH, CBSI3b MeXKy HUMMU.

4. MuddepeHipambsHOe BOJHOBOe YpaBHeHHe. CKOPOCTb PacpOCTPaHeHUs! BOJIHBI.

5. IlepeHoc 3Hepryy BoyHOW. [110THOCTL NOTOKA 3HEpruu. VIHTeHCMBHOCTL. BekTOp YMOBa-
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IToriHTUHTA.
6. 3BykoBble Bo/iHbL. CTPYKTypa U (hopMa rMoBepXHOCTH 3BYKOU30/ISILIMOHHBIX MaTeprasoB.

7. lntepepenLiys BoaH. KorepeHTHOCTb. Y C/10BUSI MaKCHMYMOB M1 MUHUMYMOB T1pU
VHTep(epeHLnH.

8. Crosturie BOJIHBI. Y3/bI U MMy4YHOCTHU B cTosiueii BoJIHe.

9. DneKkTpoMarHuTHbIe BOJHBL I depeHiiyanbHoe ypaBHEHHE 3/1IEKTPOMarHiTHOU BOJTHBI.
CKOpOCTb pacrpoCcTpaHeH!s 3/IeKTPOMarHUTHBIX BOJIH. CBOMCTBA 3/1eKTPOMarHUTHBIX BOJTH.

10. DHeprus pacpoCTpaHeHus! 3/IeKTPOMarHUTHOM BOJIHBL. Bektop [lonHTHHTA.
11. M3nyuyeHue AuUo/IA U €ro XapakTepUCTUKHU. [luarpaMMa HarpaB/IeHHOCTH

12. lntepdepenLiys cBeTa. KorepeHTHOCTh CBeTOBBIX BOJIH. ONTHUECKasi pa3HOCTb X07a.
Yc10BUSi MaKCMMYyMOB 1 MUHUMYMOB TIPU UHTeP(epeHLuM CBeTa.

13. CriocobwI rosiyueHUst KOTepeHTHBIX UCTOYHUKOB CcBeTa. PacueT uHTep(depeHLIMOHHOM
KapTHHBI OT JIBYX UCTOYHUKOB.

14. IntepdepeHLiyisi B TOHKUX MieHKax. Konbla HetoToHa.

15. Judpakuys BosH. [IpuHuun I'tolirenca-®penens. Metog 30H @penenst. Pacuet paguyca K-i
30HbI DpeHers.

16. Iudpakims PpeHesist Ha KPYTJIOM OTBEPCTUU U AUCKeE.
17. Oudpakiusi @payHrodepa Ha OFHOM 1ije/H.

18. IndpakiroHHas perieTKa. Y CJIOBUSI MAKCUMYMOB M1 MUHUMYMOB. [TudpakijoHHas pelieTKa
Kak CreKTpasbHbIi nprbop. Paspermarormas criocoOHOCTb U yT/I0Basi JUCIIEPCHST PeIeTKH.

19. Indpakiys peHTreHOBCKUX jiyueil. Y cnoBue Bynbda-bparros. [TonsTre o
PEeHTreHOCTPYKTypHOM aHasu3e. O6s1acTh MpUMeHeHUs B CTPOUTeTbHOM UHAYCTPHUH.

20. OnpepeneHye KauecTBa CBapKH B CTPOMTE/ILCTBE PEHTI€HOCTPYKTYPHBIM aHa/TU30M.

21. PEHTFEHOCTPYKTyprIﬁ dHa/IM3 CTPOUTE/IbHBIX MaTe€PHAJIOB [JId MOJJIyUe€HHA 3KO/TOTNUYeCK1
UHNCTBIX MdTE€PHA/IOB

22. 1epeKTOCKOIHS CTPOUTE/IbHBIX U3/l

23. EcrecTBeHHBIN ¥ NOJISIPU30BaHHbIN CBeT. [IpoxoskaeHne cBeTa yepes MOJIIPU3aTOphl. 3aKOH
Mauntoca.

24. EcrecTBeHHbIW ¥ NOJISIPU30BaHHbIN cBeT. [Tosisspu3ariys cBeTa Npy OTPa’KeHWH OT
[3/IeKTpUKa. 3aKOH bprocrepa.

25. JIBoiiHoe syueripesioMmieHre. [IpumeHenure ripuHnuna [ roirenca-®peness 171 00bsiCHeHUs
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JBOMHOro nyvenpenomiaenus. [Ipusma Hukoss.
26. VIckyccTBeHHOe [IBOMHOe JTyverpesioM/ieHre. BpaileHre 110CKOCTH MOJsSIpU3aLivu.
27. Iucnepcus ceeta. HopManbHas v aHOMasbHas aucnepcus. CBa3b AUCTIEPCUU U

riorsioijeHusi. 3akoH Byrepa - JlamGepTa-bepa. AHanu3 nipuMeceit OpraHiYecKux U
HeOpraHW4YeCKrX MaTeprasoB B BellleCTBe (aHa/lInu3 BOZpbl, CbIPbSI CTPOUTE/IbHBIX MaTepyasnoB U

AD).

28. 3akoH Byrepa - JlambepTta-bepa /7151 UCrio/ib30BaHUs MeK(a30BbIX B3aMMO/ENCTBUIM
KOMITO3UIL[MOHHBIX CTPOUTE/IbHBIX MaTepHUasioB

29. INonHsiTre 006 3/1eKTPOHHOM TeOPHHU AMCTIEPCHUY CBeTa.

30. KopmycKyJ/IIpHO-BOJIHOBOU Jlya/iu3M CBeTa. DHeprusi, Macca ¥ UMITy/IbC CBeTOBBIX KBAHTOB.
31. TenioBoe usnyuenue. 3akoHbl Ctedana-bosbimana u Buna. OnTryeckast mupomMeTpus..
[IprMeHeHMe MMPOMETPOB B 00/1aCTU CTPOUTEILCTBA U TETVIO3HEPreTUKU. TeryioBble HCTOYHUKU

CBeTa.

32. Tenn08MKOCTb CTPOUTE/BHBIX MaTePUAJIOB, TIPEUMYILIECTBA U HEJOCTaTKA MaTeprasoB C
BBICOKOM 1 HU3KOH TeTI0éMKOCTRIO.

33. ®oTo3¢deKT U ero Bubl. 3akoHbl CTONETOBa. 3aKOHBI BHellIHETr0 ¢poTo3¢deKTa. Y paBHeHHe
OiHiuTeliHa. [IpuMeHenue GoTo3ddeKTa B CTpPOUTENBHON UHAYCTPUU.

34. Oddext KomnroHa.

35. JlaBieHue cBeta.

36. I'vnote3a ge bpoiins. [Iudpakius 371eKTPOHOB U HEMTPOHOB.

37. MuKpoyacTulia B JIByX1leieBOM HHTepdepomeTpe. COOTHOLIEHHsI HeoIpee/IeHHOCTEeM.
38. 3ajaHune cOCTOSIHUSL MUKpoydacTull. BosHoBast GyHKIMs, ee CTaTUCTUUeCKU CMBICII.
39. CraumoHapHoe ypaBHeHue IllpesuHrepa, craliiOHapHble COCTOSTHUSA.

40. YacTuiia B IIOTEHLUA/IBHOM SILUKe.

41. IMorenuuaneHbI 6apbep. TyHHeMbHBIN 3 heKT.

42. KBaHTOBBI FapMOHUYECKUN OCLIWIIATOP.

43. Teopwusi Boiopo01oj00HBIX aTOMOB 110 bopy.

44. CrieKTpbl BOJIOPO/I0TTO/I00HBIX aTOMOB.

45. Yactuna B chepryecky CMMMeTPUUHOM 1osie. KBaHTOBbIe UKCa.

46. CTpyKTypa 3/71eKTPOHHBIX YPOBHeH B C/1I0KHbIX aromax. ITpunnun [Maymu. Ilepuognueckas
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cucreMa y1emMeHToB [I.V1.MeHeneeBa.
47. Konebanus 1 BpalljeHHs [ByXaTOMHOU MOJEKYJIbl. MoJieKy/sipHble CTIEKTPBI.

48. CrioHTaHHOe ¥ BbIHYKIeHHOe n3aydeHue. [IpuHLuI paboThl OMTUYECKOTO KBAHTOBOT'O
re”eparopa.

49. TBep/i0Te/ibHBIE U ra30pa3psiHble ja3epsbl.

50. JTlromunecuenyust. [IpaBuno Ctokca. [IpumeHeHre TFOMUHECLIEHLIMU /151 OCBELL[eHUS.
Ncnons3oBaHre TIOMUHECLIEHLUM /11 OTIpe/ie/ieHus IPUMecel B BellleCTBe U CO3/1aHUs
5KO0JIOTMYeCKY YUCTBIX MaTepUasoB.

51. MHdpakpacHasi CrieKTPOCKOIHsl. ¥ CTPOMCTBO CIieKTpo(OoTOMeTpa, MPUHLUIT JeHCTBUS.
Mertog UK crieKTpoCKOIUuU [/1s1 IPOBeieHUs1 KaUeCTBEeHHOI'0 Y KOJIMUeCTBEHHOI'0 aHau3a
CoJiep>KaHus BOJbl Y TIPUMECHBIX BellleCTB B CTPOUTe/IbHBIX MaTepuasax.

52. Metog VK crieKTpoCKONUHU /151 OLleHKH TeMIlepaTyphbl I10Kapa.

53. OlLleHKa XUMHUUeCKUX CBOMCTB CTOMKOCTH OeToHa MeTtozioM KC

54. CtaTicTryecKoe onMcaHye KBaHTOBOM crucTeMsl. Pacripesienenust bo3e-DiiHiuTeliHa U
®epmu-/lupaka.

55. Konebanus kpucranmueckoit petetky. [TonsaTre o ¢poHoHax. TemnmoeMKOCTh KPHUCTAIIOB
TIPU BBICOKMX U HU3KUX TeMIlepaTypax.

56. DnektpoHHbI1 Pepmu-ra3 B MeTasie. YpoBeHb U 3Heprusi @epmu. [loBepxHocts epmu.

57. DneKTpoNpoBOAHOCTb MeTa/u10B. HeZloCTaTOUHOCTh K1aCCUYeCKOM 3/1eKTPOHHOW TEeOPUH.
[ToHsATHE O KBAHTOBOW TEOPUU 3/1I€KTPONPOBOJHOCTH.

58. fIByieHue cBepXmpoBogUMOCTH. KynepoBckue napbl. 3aXBaT U KBAHTOBaHWE MarHUTHOT'O
notoka. ddekxT /)ko3edcoHa 1 ero npuMeHeHHe.

59. DnemMeHTbI 30HHOW TeOPUM KPUCTAJIJIOB. 3ario/THeHUe 30H: MeTasllbl, AU3/IeKTPUKH,
TMOJTYTIPOBOJHUKH.

60. KoHTaKT [jByX MeTa/JIOB. BHeIlIHsAA U BHYTPEHHsA pa3HOCTb [TOTeHL[1a/IoB.
Tepmos/ieKTpruecKye siBlIeHUs..

61. CobcTBeHHbIe U TTPUMeCHbIe TIOMYTPOBOJHUKH.
62. KoHTaKT ABYX MOJIyTIPOBOAHUKOB. [10/yNIpOBOJHUKOBLIE TTPUOOPBHI.
63. [IprMeHeHMe alFOMOCU/IMKATHOTO ChbIPbsl B CTDOUTE/TbHOM MaTepUasloBe/leHuH

64. du3nueckrie MeTO/IbI [i/1s1 OTIpejie/ieHHs] COCTaBa aIFOMOCU/IMKATHOTO ChIPbs JI/1s1 TIOTyYeHUs]
CTPOUTE/IbHO-Z0POXKHBIX MaTepHasioB.

65. ATOMHOe g/1po U ero cBoucTBa. Mozenu siiep.
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66. PasiioakTBHBIE NIpeBpallieHus] aTOMHBIX sifiep. OCHOBHBIE 3aKOHbI pa/jJu0aKTUBHOTO
pacrniazia. BnvsiHye npupo/ibl MaTepurasa U TOJILIMHBI TOTJIONaeMOro C/10sl MaTepurasa Ha
WHTEHCUBHOCTh U3nyueHusi. CriocoObl 3alliMThl 3ZIaHUM U COOPY>KeHHUH OT paivaliii.

67. Buibl pa/Ju0aKTUBHOTO pacriajila ¥ CBOMCTBA PaIMOAKTUBHBIX MpeBpallieHui. 3aX0poHeH e
Pa/IM0aKTUBHBIX OTX0/I0B

68. AnepHble peakuu. Peakijyy JjejileHHUs U CUHTe3a.

69. ITpo6siembl coBpemenHoM ¢Gu3nku. CoBpeMeHHasi pr3ndeckasi KapTHHA MUDA.

IIprimep 3aaHus:

1. OudpaxipoHHas pelieTka. Y CJI0BUsI MaKCUMyMa M MUHUMYMa AU paKIvu.
JudpakijoHHbIe CIEKTPBHI.

2. Hucniepcust ceeta. HopmasibHasi U aHOMasibHas aucrepcus. CBs3b JUCTIEPCUM U
nioryoieHus. 3akoH byrepa - Jlambepra-bepa. AHanu3 npruMeceit OpraHuyeckux u
HeopraHuyeCcKrxX MaTepuasioB B BelljecTBe (aHa/lu3 BOJbI, CbIpbs CTPOUTE/IbHBIX MaTepUaioB U

AD).

3. B onbiTe HOHra cTek/siHHas T/IaCTUHKA TOIIUHOM h=12 cM momMelijaeTcst Ha Ty TU
OJIHOTO U3 UHTep(epUPYIOIIUX JIyuel TeprieHuKYIsIpHO K Jyuy. HacKonbKo MOTYT OT/IMUaThCs
JIPYyT OT Aipyra MoKa3aTe/Td MPeIOMJIeHHs B Pa3/IMUHBIX MeCTaX TIaCTUHKH, UTOOBI M3MeHeHHe
Pa3HOCTH X0/ja OT 3TOW HEeOJHOPOJHOCTHU He TpeBbIiano A=1 MKM?_

6.2.2.2.2 Kpurepum ornjeHUBaHHUA

Y poBerBopuTe/IbH
O1nuHO Xopouio HeypoBierBopure/1HO
0
'nyboko u 3HaeT Nmeet 3HaHus TosibKO | He 3HaeT 3HauMTe/IbHOU
MIPOYHO MaTepHal, OCHOBHOI'O YacTU IPOrpaMMHOIO
YCBOUI 1o Marepuasa, HO Marepuasa, He
MpPOM/IeHHbIN CYLL|eCTBY He yCBOUI BBITIO/THU/T
MaTepua’, B CPOK u3naraet ero. He ero nabopaTopHbIe
Npo/ie/iaHbl JloTlyCKaeT Jerajeu, He paboTsl, 1o
U CyILLleCTBeHHbIX B CpOK 3a/laBaeMbIM TeMaM He
3alUIIeHBI HeTOYHOCTel Tpo/le/laHbI TIpO/IeHbI
nabopaTopHble B KOMIbIOTepHbIe
paboThl, OTBeTe Ha BOIPOC, Y 3alllMIlleHbl | TeCTUPOBaHUS, He
Mo | B CPOK Mpo/JeiaHbl nabopaTopHbIe claH
3aZlaBaeMbIM TeMaM | U 3alUILLeHbl paboTsl, 1o KOJIJIOKBUYM
TIPOI/IeHBI nabopaTopHbIe 3a/laBaeMbIM TeMaM
KOMITbIOTEPHBIE paboTsl, TIpOi/ieHbl
TeCTUPOBaHUs Ha He
OL|eHKY 4 Wy 5, o BCe
C/laH KOJUIOKBUYM | 3a7laBaeMbIM TeMaM KOMIbIOTepHbIe
Ha TeCTHPOBaHUS,
OLIEHKY TIpOii/IeHbI claH
«OTJIMYHO», KOMITbIOTE€PHbIe KOJIJIOKBUYM Ha
yuacTBOBal B TeCTHPOBaHUs Ha OLIeHKY
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KOH(pepeHLUsX OLIeHKY «YZI0BJIETBOPUTE/ILHO
n TK », He  pelleHbl
«IIpoekT» 4, claH W/ YaCTHYHO
KOJ/UIOKBUYM Ha pelleHbl
OLIeHKY 3a/jaumn
«XOpO1LIOo»,
y4yacTBOBaa B
KOH(epeHLUsIX

7 OcHOBHas y4yeOHas MTepaTrypa

1. Tpodumosa T. Y. Kypc busvku : yuebHoe ocobue Jijist UH)KeHEePHO-TeXHUYECKUX
cneransHocTel By3oB / T. Y. Tpodumoga, 2008. - 557.

2. Tpopumona T. U. Kypc ¢usvku : yuebHoe mocobuie /iyt HHKeHepPHO-TeXHUYeCKHX
crierjuanbHOCTel By30B / T. Y. Tpodumona, 2008. - 557.

3. Tpodumora T. 1. Pu3uka : perieHus 3aau: yuebHoe rmocobue /17151 CTYZeHTOB CpeIHeTro
crerpanbHOro obpasoBanus / T. Y. Tpodumora, A. B. @upcos, 2013. - 400.

8 Jono/iHUTE/TbHAA yUyeOHasi TMTepaTypa M CIpaBoOYHast

1. Mexanuka: [TpakTHKyM 110 pu3srKe : yueOHOe TTocoOUe A1t UHKeHEepHBIX CTel[uabHOCTeN
TexHuueckrx By3oB / H. 1. Konosasnos [u gp.], 2001. - 137.

2. MexaHUKa : IPaKTUKYM T10 (hr3MKe: yueOHOe 1ocobue /111 TEXHUUECKUX BY30B /IS
HaripaBieHut 550000 "TexHuueckue Hayku'" ... / H. I1. KonoBanos [u gp.], 2008. - 131.

3. Mexanuka. [TpakTukym 1o ¢usvike [SneKTpoHHbIN pecypc] : yue6Hoe mocobue / H. TI.
Konogasnos [u ap.], 2010. - 136.

4. uimenosa T. N. CamocTtosiTennbHast paboTa CTyIeHTOB B yueOHOM miporjecce Ha Kadeape
¢umsuku UPHUTY : yuebHOe mocobue st 6akasnaBpoB: Harpasienue rogrorosku 08.03.01
"CrtpoutensctBo" / T. W. lllumenosa, H. I1. Konosanos, 2018. - 129.

5. Tpodumosa T. . KpaTkuii Kypc puU3MKY C MpUMepaMy pellieHus 3aau : yueb. rmocobue / T.
W. Tpodumosa, 2007. - 277.

6. Tpopumora T. V. CipaBOUHMK 1O GU3MKe [/ CTYJeHTOB 1 abutypueHtoB / T. N.
Tpodumoera , 2001. - 399, [1].

7. Tpodumona Tancus ViBanoBHa. ®Pu3smka B Tabnmiax u popmysiax : yuebd. mocobue fi71st By30B
1o TexH. criequaabHocTsM / T. Y. Tpodumora, 2002. - 430.

8. Tpodumora Taucusi iBaHoBHa. COOPHUK 3a/iau 10 Kypcy GHU3UKH [I7Isl BTY30B : yueo.
rocobue /7151 UH)XXeHep.-TeXH. crieraabHocTel By3oB / T. Y. Tpodumosa, 2003. - 383.

9. Tpodpumora Taucus ViBaHoBHa. COOPHUK 3a7iau M0 KYpCY (HDHU3UKHU C PEIIeHUsIMH : yueo.
nocobue s By30B / T. V. Tpodumoga, 3. T'. TTaBnosa, 2002. - 589.

10. Tpodumona T. U. Kypc ¢usmku : yuebHoe mocobuie /iyt MHXKeHepPHO-TeXHUYeCKHX
cnierjuanbHOCTel By30B / T. Y. Tpodumona, 2014. - 557.

9 Pecypcol cetu IHTepHeT
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1. http://library.istu.edu/
2. https://e.lanbook.com/

10 IpodeccuoHanbHBIE 6a3bI JAHHBIX

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

11 IlepeueHb HHAOPMALMOHHBIX TEXHOJIOTHH, JIMIEH3HOHHBIX M  CBO0O/HO
PacpoCTpaHsieMbIX CHeMA/TM3MPOBAHHBIX MPOrPaMMHBIX CPeACTB, MH(OPMAIHOHHBIX
CIIPaBOYHBIX CHUCTEM

1. Microsoft Office 2003 VLK (rtoctaBku 2007 1 2008)

2. Microsoft Windows (XP Prof + Vista Bussines) rus VLK nocraBka 08_2007
3. Microsoft Office 2007 VLK (moctaBku 2007 u 2008)

4. Microsoft Windows (XP Prof + Vista Bussines) rus VLK nocraBka 08_2008
12 MaTepua/IbHO-TEXHUUYECKOe 00ecreueHre JUCIHIUTHHBI

1. Ocuuniorpad ueTbipexKaHa/IbHbBIN

2. Ocuuinorpad ueTbipexKaHa/TbHBIN

3. Ocumnnorpad 4-x KaHa/IbHbIN

4. Ocuumniorpad ueTbIpexKaHaIbHbIN

5. Ocuunnorpad yeTbipexkaHabHBIN

6. Ocruinorpad ueTbipexKaHa/TbHBIN

7. Ocuunnorpad yeTbipexkaHabHbIN

8. Ocruinorpad ueTbipexKaHa/TbHBIN

9. Ocuminorpad yeTbipeXxKaHaIbHbIN

10. Ocrunorpad ueTbipeXKaHa/TbHBIM

11. Octmnnorpad yeTbIpexKaHaIbHbIN

12. Ocunnorpad ueTbipeXKaHa/IbHBIM

13. Octnnorpad yeTbIpexKaHa bHbIN

14. Ocuunnorpad ueTbipexKaHa/TbHBIM

15. Octmnnorpad yeTbIpexKaHa bHbIN

16. Ocruniorpad ueTbipeXKaHa/TbHBIHN
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17.

18.

19.

20.

21.

22.

23.

24.

25.

26.

27.

28.

29.

30.

31.

32.

33.

34.

35.

36.

37.

38.

39.

40.

41.

42.

43.

44.

Ocuusinorpad ueTbipexKaHa/IbHBIM
Ocuunnorpad ueTbipexkaHa bHbIN
Ocuuinorpad 4-x KaHaabHbIN

Ocuunnorpad ueTbipexkaHabHbIN
Ocuusinorpad ueTbipexKaHa/IbHBIM
Ocuunnorpad ueTbipexkaHabHbIN
Ocuusinorpad ueTbipexKaHa/IbHBIM
Ocuunnorpad ueTbipexkaHa bHbIN
Ocuusinorpad ueTbipexKaHa/IbHBIM
Ocuunnorpad 4-x KaHa/bHBIN

Ocuusinorpad ueTbipexKaHa/IbHBIM
Ocuunnorpad 4-x KaHambHBIN

Ocuusinorpad ueTbipexKaHa/IbHBIM
Ocuunnorpad ueTbipexkaHabHbIN
Ocuusinorpad ueTbipexKaHa/IbHBIM
Ocuunnorpad ueTbipexkaHabHbIN
Ocuusinorpad ueTbipexKaHaIbHBIM
Ocuunnorpad ueTbipexkaHa bHbIN
Ocuusinorpad ueTbipexKaHa/IbHBIM
Ocuunnorpad ueTbipexkaHa bHbIN
Ocuusinorpad ueTbipexKaHa/IbHBIM
Ocuunnorpad ueTbipexkaHa bHbIN
Ocuusinorpad ueTbipexKaHaIbHBIM
Ocuunnorpad ueTbipexkaHa bHbIN
Ocuusinorpad ueTbipexKaHa/IbHBIM
Ocuunnorpad ueTbipexkaHa bHbIN
Ocuusinorpad ueTbipexKaHaIbHBIM

Ocuunnorpad ueTbipexkaHa bHbIN
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45.

46.

47.

48.

49.

50.

51.

52.

53.

54.

55.

56.

57.

58.

59.

60.

61.

62.

63.

64.

65.

66.

67.

68.

69.

70.

71.

72.

Ocuusinorpad ueTbipexKaHa/IbHBIM
Ocuunnorpad ueTbipexkaHa bHbIN
Ocuusinorpad ueTbipexKaHa/IbHBIM
Ocuunnorpad ueTbipexkaHabHbIN
Ocuusinorpad ueTbipexKaHa/IbHBIM
Ocuunnorpad ueTbipexkaHabHbIN
Ocuusinorpad ueTbipexKaHa/IbHBIM
Ocuunnorpad ueTbipexkaHa bHbIN
Ocuunorpad 4-x KaHaabHbIN

Ocuunnorpad ueTbipexkaHa bHbIN
Ocuusinorpad ueTbipexKaHa/IbHBIM
Ocuunnorpad ueTbipexkaHa bHbIN
Ocuusinorpad ueTbipexKaHa/IbHBIM
Ocuunnorpad ueTbipexkaHabHbIN
Ocuusinorpad ueTbipexKaHa/IbHBIM
Ocuunnorpad ueTbipexkaHabHbIN
Ocuusinorpad ueTbipexKaHaIbHBIM

Ocuunnorpad ueTbipexkaHa bHbIN

Mozynb M3yueHune peslakCaljuOHHBIX KOieOaHuit

Mozynb V3yueHue npoliecca 3apsiia ¥ pa3psijia KOH/ieHcaTopa
MO/yJib VI3yueHrie CBOMCTB CerHeTO3/1eKTPUKOB

Mo/yJib MI3yueHue 3aTyxarolux KosebaHui

MOAY/Ib I/I3yquHe MAroMTHOI'O I10JId COJIEeHOH/1a

Mo/ly/1b MarasuH CONpOTHB/IEHUN

Moy OripefiesieHre OTHOLIEHUS 3apsi/ia 371eKTPOHa K Macce

MoAyJib V3yueHue 3/1.MpOoLeCCOB B MPOCTHIX JIMH.LIETSAX

MoAy/ib MarasvH eMKOCTel

MoAyJib Mi3yueHue siBjieHUs B3aUMOWHIYKLUN



73. moaynb Tok B Bakyyme

74. Mopynb VI3yueHue CBsI3aHHBIX KOHTYDOB

75. MoAynb VI3MepeHre 4acTOThI METOJ0M JBOUHOM KPYr.pa3BepTKU
76. Moaynb V3yueHue rucrepesuca (peppoMarHUTHBIX MaTepHasioB
77. Mopy b VI3yueHre BBIHYK/|€HHBIX KOmeOaHuit
78. 'eHepaTop CHMrHaioB (PYHKI[MOHA/IbHbIN

79. 'enepaTtop cUrHaaoB (PyHKLMOHA/IbHbBIN

80. I'eneparop cUrHaaoB (PyHKLIMOHATBHBIN

81. 'eneparop cUrHanoB (pyHKLMOHATbHBIN

82. I'eneparop (hyHKL[MOHA/IbHBIM CUTHAJIOB

83. 'eHepaTop cUrHanoB (PyHKLMOHATbHBIN

84. I'eneparop cUrHaaoB (PyHKLIMOHATbHBIN

85. 'eHepaTop cUrHanoB (PyHKL[MOHATbHBIN

86. I'eneparop cUrHaaoB (PyHKLIMOHATBHBIN

87. 'eHepaTop cUrHa/ioB (PyHKL[MOHA/TbHBIN

88. I'eneparop curHanoB (PyHKLIMOHATBHBIN

89. 'eneparop cUrHanoB (PyHKLMOHATbHBIN

90. I'enepaTop cUrHaa0B (PyHKLIMOHATBHBIN

91. 'enepatop cUrHa/nOB (PYHKLMOHATbHBIN

92. I'eHepaTop CUrHAIOB (PYHKLIMOHATBHBIN

93. 'eHepaTop CUrHa/IOB (PYHKLMOHATbHBIN

94. I'eHepaTop CUTHAIOB (PYHKLIMOHATBHBIN

95. 'eHepaTop CUrHa/IOB (PYHKL[MOHATbHBIN

96. I'enepaTop cUrHaA0B (PyHKLIMOHATBHBIN

97. 'eHepaTop CUrHa/iOB (PyHKL[MOHATbHBIN

98. I'eneparop cUrHaa0B (PyHKLIMOHATBHBIN

99. I'eHepaTop CUrHa/IOB (PYHKLMOHATbHBIN

100. 'enepatop curHamoB (PyHKLIMOHATBHBIN
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101. 'eneparop cUrHanoB (PyHKLMOHATbHBIN
102. I'enepartop (pyHKLIMOHA/BHBIM CUTHAJIOB
103. 'eneparop cUrHanoB (PyHKL[MOHATbHBIN
104. T'enepatop curHaaoB GyHKLIMOHATBHBIN
105. 'eneparop GyHKLMOHAIBHBIN CUTHAIOB
106. 'enepatop curHaaoB GPyHKLIMOHATBHBIN
107. 'enepatop cUrHaioB (PyHKL[MOHA/TbHBIN
108. 'enepatop curHaaoB (GPyHKLIMOHATBHBIN
109. I'eneparop cUrHanoB (PyHKLMOHATbHBIN
110. 'enepatop curHaaoB GyHKLIMOHATBHBIN
111. 'eneparop cUrHanoB (PyHKLMOHATbHBIN
112. T'eneparop (hyHKLMOHA/IbHBIN CUTHA/IOB
113. 'enepatop cUrHanoB (PyHKL[MOHATbHBIN
114. T'eHepaTop CUrHas0B (PYHKLIMOHAIbHbIN
115. I'enepatop cUrHanoB (PyHKL[MOHA/TbHBIN
116. 'enepatop curHaaoB (PyHKLIMOHATBHBIN
117. 'enepatop cUrHaioB (PyHKL[MOHATbHBIN
118. 'enepatop curHaaoB (GPyHKLIMOHATBHBIN
119. I'eneparop cUrHanoB (PyHKL[MOHATbHBIN
120. 'enepatop curHaaoB GyHKLIMOHATBHBIN
121. 'eneparop GyHKLMOHAIbHBIN CUTHANIOB
122. T'eHepaTop CUTrHaIOB (PYHKLIMOHAIbHbIN
123. 'enepatop cUrHanoB (PyHKL[MOHATbHBIN
124. T'eHepaTop CUrHaIOB (PYHKLIMOHAIbHbIN
125. 'enepatop ¢yHKLUMOHAIbHBIN CUTHANIOB
126. I'eneparop (pyHKLIMOHA/IBHBIM CUTHAJIOB
127. 'eHepaTop CUrHa/IOB (PyHKL[MOHATbHBIN

128. 'enepatop curHaaoB (GPyHKLIMOHATBHBIN
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129. I'enepatop cUrHanoB (PyHKLMOHATbHBIN

130. 'enepatop curHaaoB (PyHKLIMOHATBHBIN

131. 'eneparop cUrHanoB (pyHKL[MOHATbHBIN

132. 'enepatop cUrHaaoB (GPyHKLIMOHATBHBIN

133. 'eneparop cUrHanoB (PyHKLMOHATbHBIN

134. T'enepatop (hyHKLIMOHA/ILHBIN CUTHA/IOB

135. 'eHeparop cUrHanoB (pyHKL[MOHATbHBIN

136. 'enepatop curHaaoB GyHKLIMOHATBHBIN

137. 'eneparop cUrHanoB (PyHKL[MOHATbHBIN

138. I'enepatop curHaaoB (PyHKLIMOHATBHBIN

139. 'enepatop cUrHanoB (PyHKLMOHATbHBIN

140. 313016 ®otomerp KDPK-3

141. 313214 ®orometp KOK-3

142. 315759 Cnektpodoromerp CP-46

143. 13036 ®otomerp POY

144. 13035 ®otometp POY

145. 312259 Bonst™meTp B7-16A

146. 312265 BonsT™meTrp B7-16A

147. 312263 BonsT™meTp B7-16A

148. YcraHoBKa /i1 ripoBe/ieHus1 oribiTa @panka-I'epija ¢ HeoHoBo# Tpy6koit PHYWE
149. 16349Y craHoBKa fi/onpejesieHus Y e/IbHOr0 COIIPOTUB/IeHUS

150. YcraHoBKa /151 u3yuyeHus gudpakium 31ektpoHoB PHYWE

151. YcraHoBKa f/151 u3yuyeHus 3akoHa Mamoca PHY WE

152. YcraHoBka "[loctpoenue 30H ®@peHesist/30HHbIe r1acTiHbl' PHY WE
153. YcTaHoBKa /7151 U3y4yeHus 3aKoHa usnydenus: Credana-bonbimana PHYWE
154. YcraHoBka as uccienoranusi Konery Hetorona PHYWE

155. YcraHoBKa Ajis1 M3yuyeHus qudpakiuu Ha I1]e/1d U TPUHLUIIA Heoripeje/IeHHOCTH
I'etizen6epra PHYWE

32



156. YcTaHoBKa /7151 onpefiesieHNst ocTossHHOM [1naHka npy nomotu potosddexkta PHYWE

157. YcraHOBKa /ijis NCC/Ie/JOBaHUS JUCTIEPCUU U pa3peliarolieil CriocoOHOCTH NPH3Mbl U
JudpakLroHHoro criektpockoria PHYWE

158. YcraHoBKa /151 u3yuyeHus narepdepeniuu ceeta PHYWE

159. YcraHoBKa Ay M3y4yeHNs TeMIlepaTypHOM 3aBUCMMOCTH 3/IeKTPONP.TBep.Tejl
®ITK-07/PHPO

160. JTabopaTopHasi ycTaHOBKa "fIiepHBIf MarHUTHBIN pe30HaHC"
161. JTabopaTopHas ycraHoBKa "VcciemoBanues BosHOBOM ontiku CBY-auarnazon”

162. YcraHoBKa /151 u3ydeHus spdexra Xosuia B nonynpoogHukax ®I1K-08/PHITO
Pycyuripubop

163. YcraHoBKa /151 u3ydeHus spdekra Xosuia B nonynpoBogHukax ®I1K-08/PHITO
Pycyuripubop

164. YcraHoBka 15t u3ydenusi abcomoTHo yepHoro Tesia PITK-11/PHITO Pycyunpubop
165. YcraHoBKa A1 u3yueHus p-n niepexoa ®ITK-06/PHITO Pycyunpubop
166. YcranoBka gyist uydenus p-n nepexoga ®ITK-06/PHITIO Pycyunpubop

167. YcraHOBKa /11 M3y4YeHUs TeMIlepaTypHOM 3aBUCMMOCTHU 371eKTPONpP.TBep.Tej
@IIK-07/PHPO

168. YcraHnoBka "OripeiesieHre OTHOLIEHH TerioeMKOCTH Bo3ayxa" ®IIT1-6x1 HIIIT "YuTrex-
ITpodu"

169. YcraHnoBka "V3yuenue Bsizkocty Bo3gyxa" ®IIT1-1x1 HIIII "Yurex-IIpodu"
170. JTabopaTopHas yctaHoBKa "Indpakiiusi D1eKTpoHOB"

171. YcraHoBKa fjis u3yueHus BHeltHero ¢otoaddekra PITK-10/PHIIO Pycyunpubop
172. 16001 Ckamps ontuueckas CO-1M

173. 310422 Ckambs ontrueckas CO-1M

174. 10345 Ckampbd ontruueckas CO-1

175. 13915 Ckambs ontuueckass CO-1M

176. 314420 J1abopaTOpHBII ONTHUECKU KOMITTEKT

177. 15834 XpomaTorpad Xpom-5

178. 166699 Xpomarorpad"Xpom-5"

179. 15180 XpomaTtorpad JIXM 80-1

180. ITupometp IR- T4 CONDTROL PRO
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181. pemens FO130300JF 55 Hacazok
182. VIntepakTuBHas cuctema /ActivBoard
183. NnTepakTuBHas cuctema /ActivBoard
184. VntepaktuBHas cuctema /ActivBoard
185. NHTepakTuBHas cuctema /ActivBoard
186. VntepakTuBHas cuctema /ActivBoard
187. NnTepakTnBHas cuctema /ActivBoard
188. VnTepakTuBHas cuctema /ActivBoard
189. NnTepakTnBHas cuctema /ActivBoard
190. Beckr Ohaus SPU-123

191. Bnaromep UB/IM-2

192. 14068 YHuBepcaibHbIii MOHOXPOMATOP
193. 14069 YHuBepca/ibHbI MOHOXPOMAaTOP
194. 16000 Monoxpomatop YM-2

195. Ieus IKIIC 10 go 1300C 101(kamepa MKPB.MHOroCTYN.MUKPOIIPOLIECCOPHBIN
per.mozep.zJs [IMpoJiv3a

196. 30703-30774 JlabopaTopHOoe 060pyj0BaHMe

197. 311450 Ctunnockon CJI-13

198. Meteoctanuus "Onektponrka-8"/ HI1O "PedaexTtop”

199. Meteoctanius "Onekrponuka-8"/HITO "PednexkTop"

200. Komriniekt 1abopaTOpHBIX HacaJokK K Aucnepratopy KOM-7.5

201. KomriiekT ylabopaTOpHBIX HacaZok K Aucriepratopy KOM-7.5
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