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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 Crioco6HOCTE pemiaTh 3a/iaun
npoecCHOHAILHOM [1esITeTbHOCTH Ha OCHOBE
NPUMEeHeHUsI 3HAHUI MaTeMaTUYeCKUX, eCTeCTBEeHHBIX U
TeXHUYECKUX HaYK

OIIK OC-1.2, OIIK OC-1.6

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

Kopg,

CopepxaHue HHANKATOPA Pe3yabTaT 00yuyeHus
WHAUKATOpa

3HaTh 3HaTh 3aKOHBI U SIBJIEHUS
K/IaCCUUeCKOW 1 PesISTUBUCTCKOU
MeXaHUKH, OCHOBBI MOJIEKY/ISIPDHOU
(bU3MKU U TepMOIMHAMUKH, OCHOBHbIE
(hr3nueckrie BeJTMUMHBI U KOHCTAHTHI,
UX Oorpe/iesieHre U eJUHULIbI
H3MepeHwusl.
YMeTh YMeTh MCIO/Ib30BaTh
MO/TyYeHHbIe 3HaHWS MPU 3aluTe
n1abopaToOpHBIX U MPAKTUUECKUX
paboT, 3aMMChIBaTh OCHOBHBIE
(hopMy bl IPOI/IEHHBIX Pa3zesioB
(h13UKY, UCTI0/1b30BaTh (hr3UUeCcKre
3aKOHbI TIPU aHa/u3e U pellieHuU
ripobJiem rpodeccoHaTbHOU
JlesiTeTbHOCTH.
Bnapaers Biasets MeTOZIaMu
ripoBefieHUs (hH3UUeCKUX U3MepeHuH,
MeTO/IaMU KOPPEKTHOW OLIeHKU
TIOTPeLIHOCTeN NPy TIPOBeIeHUN
(br31UeCKOro sKCreprvMeHTa.
OIIK OC-1.6 BnaseeT 0CHOBHBIMU 3HaHUSMH | 3HATh CBOMCTBA U 3aKOHBI
3aKOHOB 3/IEKTPUYECTBa U 3/7IeKTPUUECKOT0 ¥ MarHUTHOTO T10J1eH,
MarHetusma, GU3MKU KoieOaHWM, | TeOPHIO KOieOaHWM U BOJTH, OCHOBBI
MEeTOZ,AMU 3JIEKTPOCTaTUYECKOM | BOJTHOBOW M KBAHTOBOM OMNTHUKH,
3aLLUThI CTpPOeHHe aTOMOB, CBOMCTBa aTOMHOI'O
s/Ipa U XapaKTepUCTUKU
3/1IeMeHTapHbIX YaCTHLI.
Ymerb npriMeHeHNs] OCHOBHBIX
3aKOHOB [IJI51 aHa/IN3a TeXHUUECKHUX
TIPOLIECCOB, BbIJIeISITh KOHKPETHOE
(dbusmyeckoe cojiep>xaHue B
TPUK/IaJHBIX 3a/lauax v
WCII0/Tb30BaTh 3HaHUS (PM3UKHU B
OyayIen nmpodeccroHaIbHON

CriocobeH pUMeHSITh 3HaHUS
3aKOHOB U SIBIEHUH MeXaHUKH,
MOJIEKY/IIPHOU (DH3UKU U
TepMOZVHAMUKH TP pellieHnn
3a/1a4 NpoQecCuoHaIbHOM
JiesTeIbHOCTH

OIIK OC-1.2




JieATeIbHOCTH.
BiiageTs MeTO/laMU aHa/IM3a
¢u3nueckux siByieHnH, 06paboTKOI 1
Tpe/iCTaB/IeHreM SKCIIepIMeHTaTbHbIX
JAHHBIX C UCTIOTb30BaHUEM
CTaH/JapTHBIX TIAKETOB MPUK/IaHBIX
nporpamm, st GopMyTMPOBAHUS U
perieHus1 PU3UKO-TeXHIUUECKUX 3a/jau
B Oyayieli mpodeccroHaTbHON
JesiTeNTbHOCTH.

2 MecTo pauciMIuIMHbI B cTpyKType OOII

N3syuenue auciurumHbl «Pr3vKa» 0a3upyeTcst Ha pe3yJsibTaTaX OCBOEHMS CJIeYIOILINX
JUCLIATITUH/TIPDAKTUK: «MaremMaThKa»

,HI/ICL[I/IHIH/IHEI ABJ/IAeTCA
«I"eope3us»

3 O0beM AUCIHMILTHHbBI

Tpe/liecTBYOIIeN Mg  AUCLIMIVIMH/TIPAKTUK: «Du3uKa»,

O6Bem aucHMIUIMHLBL cocTaBasgeT — 8 3ET

TpPyA0eMKOCTh B aKafileMUYeCKHX yacax
(OpvH akaZieMU4yeCcKri 4yac COOTBETCTBYeT 45 MUHyTaM
Buj; yue0HOI padoThI aCTPOHOMMYECKOr0 Yaca)
Cemec
Bcero Cemectp Ne 2
p Ne 1
OO0111as1 TPYZ0€MKOCTD
tHas TPy 288 108 180
JUACLIUTITUHBI
AyJIUTOpHBIE 3aHATHS, B TOM
YAHTOP ’ 128 64 64
yucsie:
JIEKITUU 64 32 32
nabopaTopHbIe pabOThI 32 16 16
MpakTU4YeCcKrue/ceMruHapCKre
P P 32 16 16
3aHSITHS
CamocTosTenbHas paboTta (B
T.4. KypCOBOe 124 44 80
TIPOEKTHPOBaHKE)
TpynoeMKOCTh
PyA y 36 0 36
MPOMEKYTOYHOM aTTeCTalluu
Buz npomexxyTouHOM
ATTeCTalfy (MTOroBoro 3aueT, JK3aMeH 3auer JK3aMeH
KOHTPOJIS 110 AUCLIUTIUHE)
4 CTpyKTypa U cojiep>KaHue JUCLUII/INHbI
4.1 CBojHbIe JaHHBIE M0 COAEPIKAHUIO AUCLHMILIMHBI
Cemectp Ne 1
Ne HaumeHoBaHue Bu/bl KOHTAKTHOI PaboThI CPC dopma
n/n pasjea ¥ TeMbl Jlekiu JIP I13(CEM) TeKyIero
M CLYMITHHB Ne | Kom. | Ne | Kom. | No [ Kor. | Ne [ Kon | Komrpons
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UYac. Yac. Yac. UYac.
1 2 3 4 5 6 7 8 9 10 11
DJiIeMeHTbI
KUHeMaTHUKH! 1,3 Orer no
1 ’ 1 2 1 2 1 1 C 4 naboparop
ypaBHeHUsI 4,5 o
Ho¥ pabore
JIBIDKEeHUsI
JrHaMuKa
MaTepHaTbHON 13 OTueT 1o
2 TOUKH U TBEPJIOTO 2 2 2 2 2 1 4’ 5’ 4 naboparop
Tena. 3aKOHbI ’ HoU pabore
HeroToHa
vo |, | omern
3 pritd. 3 4 3 1 3 2 > 4 saboparop
U3MEHEeHUs U 4,5 o
HOW pabore
COXpaHeHUs
Maxkpockonuuecku Otuer 1o
4 € COCTOSIHMSI. 4 2 4 1 4 1 3,4 2 naboparop
HoW pabore
CraTtuctuueckue Ortuet no
5 pacrpezeneHust. 5 2 5 1 5 1 3,4 2 naboparop
HOM pabore
OcHoBBI 13 Oruer 1o
6 TePMO/IMHAMUKHU 6 4 6 1 6 1 4’ 5’ 4 naboparop
’ HOM pabore
SABnenus
EDeaP; i:;?jj' 1,3, OtueT 110
7 7 2 7 2 7 2 4, 4, 5 naboparop
pPaBHOBECHS U o
5 HOM pabore
(hazoBbIe
TIpeBpalljeHusl.
DneKTpoCTaTHKa.
DJIeKTpUUecKoe 1,3 Oruer no
8 8 4 8 1 8 1 > 3 saboparop
T10JIe B BaKyyme U 5 o
Ho¥ pabore
BeIIleCTRBe.
TTocTOSIHHBIM 1,1,
37IeKTpUYeCKUN 3,3 Orser mo
9 9 2 9 1 » 3 naboparop
oK 4.4, HoU pabore
5,5 P
IMocTOAHHBIH 11,
10 | reKTpHHecK 10 2 10 2 9 2 331 3 Tect
TOK 4, 4,
55
MarnutHoe none 10 13 Otuer 1o
11 11 4 11 1 ’ 3 P 4 naboparop
11 4,5 N
HoW pabore
SIBnenue 1,2, Ortuet o
12 3/71eKTPOMarHUTHOU 12 2 12 1 12 1 3, 4, 5 yaboparop
WHIYKLIAU 5 Ho pabore
IIpomesxyTouHas 3auer
aTTecTalus
Bcero 32 16 16 43
Cemectp Ne 2
Bujbl KOHTAaKTHOH padoThI
N | Mo e 1 b | fsemn | PO | Gemme
n/n b I/IJ::? UILTHHBI No Ko Ne Kor. Ne Kor. No Ko, KOHZ‘mOJIﬂ
Aucl B UYac. - UYac. 3 UYac. 3 UYac. P
1 2 3 4 5 6 7 8 9 10 11
1 KunemaTtuka 1 2 1 1 1 1 2,3 6 OrTueT 1o
TrapMOHUYECKHX slaboparop




Kosie0aHuUH. HOM pabore
ITepemeHHbI TOK 23 Ortuet no
2 2 2 2 1 ’ 4 ’ 9 saboparop
HOM pabore
3aTyxarolye u 12 Ortuet no
3 BBIHYK/I@HHbIE 3 2 2 1 ’3 ’ 10 saboparop
KO/ie0aHusl. HOM pabore
Bonnosble
4 MpoLiecChl. 3BYK. 4 2 2 1 4 Tect
Bopbba c mmymom
5 DneKTPOMarHuTHbI 5 2 13 7 Tecr
€ BOJIHBI
BosiHOBas onTHKa. 19 Ortuer o
6 WHTepdepeHLust 6 2 1 2 ’3 ’ 10 naboparop
HOM pabore
DJIeKTPOMarHUTHbI Otuer 1o
7 € BOJIHBI B 7 2 2 naboparop
Bell[eCcTBe. HOH pabote
KBaHTOBas onrtrka 19 Ortuet no
8 8 2 2 2 > 13 naboparop
3,4 N
HOM pabore
KopnyckynspHo-
BOJIHOBOMH [[yayin3m
MaTepuHu.
9 KsanTOBEIE 9 2 2 1 4 Tect
COCTOSTHUS !
yPaBHEHUS
IlIpepuHrepa
®du3rKa aTOMOB U
10 | Monexys. 10 5 3 5 3 Perienve
MonekynspHblie 3a71a4
CIEeKTPbI.
OcHoBHbIe
11 | X@PaKTepUCTHIH 11 2 1 4 Tect
3JIEKTPOMarHUTHOT
0 U3MyueHust
PentreHoBckue Otuet 1o
12 | nyum 12 2 2 3 2 naboparop
HoW pabore
SJT.EMQHTLI (07637147 Oruer Ho
13 | IBepAoroTea. 13 2 2 3 2 saboparop
30HHas Teopus o
HoU pabore
TBEp/bIX T
DJIeKTpUuecKre 1
Otuet 1o
14 | MarHATHBIE 14 2 2 2 2 2 | naGoparop
CBOMCTBa TBEP/IBIX N
HoW pabore
Tesn
15 OcCHOBBI si7iepHOI 15 2 1 4 Tecr
usuku
ITpobnembl
COBpEMeHHOU
16 u3UKU. 16 2 YcTHbIM
CoBpemMeHHast orpoc
¢usmueckas
KapTUHA MMpa.
IIpomesxyTouHas 36 SK3aMeH
aTTecTalys
Bcero 32 16 16 116

4.2 KpaTkoe coep)xaHue pa3fie/ioB U TeM 3aHATUHM
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Cemectp Ne 1

Ne

Tema

KpaTKOE coaepKaHue

OeMeHTbI KMHeMdTHKH,
YPaBHEHUA IBUXKEHUS

dusnueckue Mojie/i. KuHeMaTHueCcKoe OmnrcaHue
JIBU)KEHUS - BeKTOPHBIM, KOOPAWUHATHBIA U
eCTeCTBEeHHbIH Cr1ocobbl orrcanusi. CKOpOCTb,
YCKOpeHUe, HOpMaJ/IbHOe U TaHTeHLha/bHOe
YCKOPeHUsl. YTJIOBasi CKOPOCTh U YIJIOBOE YCKOPEHHUe.
ITpsimast u oOpaTHast 3aZiaui KUHeMaTUKH. O cMbIc/ie
TIPOU3BOZIHOM U MHTerpasia B MPUI0KeHUU K
¢bu3MUeCcKUM 3aauam.

JvHamuka
MaTepuaabHOW TOUKU U
TBEPJOro Tesa. 3aKOHBI
HeroToHa

OcHoBHas 3a71a4ua AUHaMUKU. [IoHATHE COCTOSIHYA B
KJ/IacCMUeCcKor MexaHvke. Macca, cria v UMITYJIbC.
3akoHbl HeroToHa. HenneprianbHble CUCTEMBbI
oTCcueTa Y CUJbl MHepLUU. I'paHuLibl IPUMEeHUMOCTH
K/IaCCUYeCKOro criocoba Jjist OTMCaHus JBHYKEeHUS
yacTul. MOMeHT HWHepLMy TBepAoro Tesa
OTHOCUTE/IbHO OCM. MOMEHT CUJIbI, MOMEHT
y“MITy/bca. Teopema o BUKeHUU LieHTpa Macc.
YpaBHeHVe JUHAMUKH BpALLaTe/TIbHOIO ABWKEHUSI

PaboTa, MOIIHOCTb U
SHeprus. 3aKOHbI
V3MeHeHUs U
COXpaHeHust

3aKOHbI U3MEeHeHUs1 ¥ COXpaHeHusl UMITy/IbCa U
MOMEeHTa UMITyJIbCa /Il CUCTeMbI MaTepHabHbIX
TOUeK. 3aKOHbI COXpaHeHUsI Kak IMposiB/IeHNe CBOWCTB
OBKJ/IM/I0BA NTPOCTPAHCTBA, ero OLHOPOJHOCTH U
M30XpOHHOCTH. PaboTa 1 KUHeTHYecKast SHeprus
MaTrepuanbHON Toukd. MorHocTe. Pabota n
KUHeTU4YeCKasl SHeprys BpallaTe/IbHOro ABMKeHUs
TBepZoro Tesa. JluccunaTuBHbIe, KOHCEPBATUBHBIE U
He KOHCepBaTHBHble CyJ/bl. [loTeH1ManbHas SHeprus.
[MoTeHiuanpHbIN Oapbep. 3aKOH COXpaHeHUS U
TipeBpallleHust SHepruu 1 ero CBsA3b C OJHOPOLHOCTbIO
BpeMeHU

MaKPOCKOHI/IquKI/Ie
COCTOsAHUA.

TernnoBoe gBrKeHHe. MakpocKoniueckue
rapaMeTpbl. Y paBHeHUs COCTOAHUSA. BHyTpeHHss
SHeprus. Y paBHeHHe COCTOSIHUS U/iealbHOro rasa.
JaByieHye rasa C TOUKU 3peHUsI MOJIEKYJIIPHO-
KWHeTUUeCKoU Teopun. ABCOJTFOTHBIN HOJIb.

Cratucrtuueckue
pacripefiesieHusl.

[ToHsATHE O BEPOSTHOCTH U (PYHKLIMM pacripe/iesieHusl.
Pacripenenenve Makcgesna. Pacripegesnenue
Bonbiymana. Bapometpuueckasi popmya.
BbluncieHne cpejHUX 3HaUeHUM C TIOMOLLbIO
¢byHkuMy pacnpegenenvs. ABnenus auddysuy,
TEIJIONPOBO/HOCTY U BHYTPEHHer0 TpeHUsl. 3aKOHBI
¢usnueckoit kuHetuku. Kosddurments! auddysnu u
TEIJIONPOBOJAHOCTH. BSA3KOCTb ra3oB U KUAKOCTEN

OcCHOBEI TEPMOAVUHAMUKHU

[ToHsiTHEe O BEPOSITHOCTH U (DYHKLIMU pacripe/ie/ieHusl.
Pacrnipenenenve Makcgena. Pactipegenenue
Bbonbimana. Bapometpuueckasi popmya.
BrbIuncsienre cpeJHUX 3HaU€HUH C TIO-MOIIIbIO
dbyHKIMM pacrnipesenenuvs. SBnenus auddysuy,
TErJIONPOBOJAHOCTH ¥ BHYTPEHHEr0 TPeHUsi. 3aKOHBI
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¢usnueckoit kuHetuku. Kosddurments! auddysnu u
TEIJIONPOBO/IHOCTU. BsI3KOCTh ra3oB U KUKOCTeH

AByieHns nepeHoca.
@®a30Bbie PABHOBECHUS U
¢a3oBble MpeBpalleHusl.

SABnenus quddys3uu, TerIONPOBOJHOCTH U
BHyTpeHHero TpeHusi. Koadduiments! auddy3um u
TEIJIONPOBOHOCTH. BSI3KOCTb ra3oB U KUAKOCTEM.
Hukn KapHo. Makcumanbhbiii KIT/1 TerisioBoit
MallMHbl. Ternno0eMKoCTh MHOT0aTOMHBIX I'a30B.
HepocTaTouHOCTh K/lacCMUeCKOW TeOpumn
TeryioeMKocTeld. TpeTbe Hauaso TePMOJAUHAMUKH.
PeasnbHble rasel. YpaBHeHue Ban-nep-Baabca.

OJIEKTPOCTAaTHKaA.
DJIeKTPUYECKOe TIoJie B
BaKyyMe U BellleCTBe.

3akoH KysioHa. CBsi3b MeXX/ly HalpsKeHHOCTBIO U
noreHrasoM. CriocoObl pacyeTa XapaKTepPUCTHK
3JIEKTPOCTaTUUECKOTO T0JISI: @) TIPUHLUI
cymneprio3uriyy, 6) Teopema I"aycca, B) Teopema o
LMPKY/ISLIMY BEeKTOPA HalpsyKeHHOCTH

[TocTosTHHBIM
371eKTPUUeCKUI TOK

[IpoBOHUKY B 3/1IeKTPOCTATUYECKOM I10JI€.
OrnipefiesieHrie HaMPSKEHHOCTHA BHYTPU U BHE
npoBoAHMKa. KoHgeHCcaTopbl. DHEPTUsl CUCTEMbI
3apsi0B U 3JIeKTPOCTaTUYeCKOro IoJIs.
OJleKTpU4Yeckoe IoJjie B BeljecTse. [JU31eKTPUKH.
OnekTpruueckul aumnosnb. Teopema OcTporpazckoro-
l"aycca. CerHeT03/IeKTPUKH.

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 pa3nuuHbIX cpefax.

11

MarsauTHoe 11071

OcCHOBHBIe XapaKTepuCTUKXU MarHUTHOTO I10JIS:
BEKTOP MarHUTHOM UHAYKLIMY U MarHUTHbBIN TTOTOK.
CriocobbI pacueTa XxapakKTepUCTUK MarHUTHOTO TIOJISL.
ITpuHyun cynepno3sunuu. 3akoH buo-Casapa-
Jlannaca. TeopemMa 0 LMPKYJIALIMA BEKTOPA UHAYKLIUA
MarHuTtHoro nosia. Cuna Jlopexua. Cuia Amriepa.
SIBneHye 371eKTPOMAarHUTHOWM MHAYKLMA. OTBITHI
®apages. 3akoH Papages. [Ipasuio JleHua.
OKCTpPaTOK!U 3aMblKaHusl U pa3MbIKaHUs. fIBeHve
caMOMHAYKLUMU. NHAYKTUBHOCTL. B3avMHas
UHAYKLUsI. DHeprusi U 00beMHasi TVIOTHOCTb SHeprur
MarHUTHOTO T10JISL.

12

SBneHue
371eKTPOMarHATHOM
WHYKLUU

OCHOBHBIE YpaBHeHNs] MarHUTOCTaTHKU B BelllecTBe.
MonexyJisipHble TOKU. HaMarHiueHHOCTb.
HarpsykeHHOCTb MarHUTHOTO MOJIs1. I'paHrYHbBIe
YCJI0BUSA [/11 XapaKTePUCTUK MarHUTHOTO 110/11 Ha
rpaHuLie IByX (peppoOMarHeTUKOB. Y paBHEHUSI
Makcsesia. YpaBHeHuss MakcBesuia [ijis
3JIeKTPOMAarHUTHOT O 110J1s1. Y paBHeHHst MakcBeJiia
JU1s1 CTalMOHAPHBIX MOJIeN.

Cemectp Ne 2

Ne

Tema

Kpatkoe copepxaHue

KunemaTtuka

IToHsITHE 0 KOJIeOaTeTbHBIX Mporeccax. EauHbIi
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rapMOHUYECKUX
KOJTe0aHuUIA.

TI0/IX0/1 K KOJIeOaHUsIM Pa3/TMuHON (hHU3UUecKoi
NIpUPO/BI. AMITIUTY /A, KpyroBas 4acToTa, (asa
rapMOHUYeCKHX Kosiebaunid. CrioykeHre KoebaHu.
BekTopHble Ariarpammbl. MaTemMaTiyecKuid 1
¢bu3nuecKuil MassTHUKH, IPY>KUHHBIN MasiTHUK,
KosiebaTenbHbIA KOHTYP. CBOOO/HbIE 3aTyXarolye
Kosiebanus1. JlorapudMudeckuii IeKpEMEHT,
[06poTHOCTD. Pe3oHaHc. OcLU/IsSTOp Kak
CIIeKTpasbHbIN MPU-60p. Pyphe-pasnokeHwe,
(u3nUecKnli CMbIC/ pas/iokeHust. MozyMpoBaHHble
Kosiebanvst. CTIeKTp aMIUIUTYTHO-MOAY/TMPOBAHHOT O
KosiebaHusl.

[TepemMeHHBIM TOK

Hapanneanoe U 110C/1e0BaTe/IbHOe CoearHeHne
3JIEMEHTOB LMK MMepeMeHHOro TOKd

3aryxarolje u
BbIHYK/I€HHbIE
KoJie0aHusl.

BbIHYX/1eHHBIe KOJ1e0aHUs OCIIU/IIATOpPA MO
JleNiCTBHMEM CUHYCOWU/JaNIbHOM CUJIbl. AMILIUTY/A U
(aza npu BEIHYK/IEHHBIX KojiebaHusIX. Pe3oHaHCHbIe
KpUBbIe. BeIHYK/IeHHbIe K0/ieOaHus B 37IeKTPHUUeCKUX
tensix. Imrneganc. MeTo/; BEKTOPHBIX AMAarpaMM.

BosHOBBIE TTPOLIECCHI.
3ByK. bophnba ¢ mymom

Bosnel. [1nockas cuHycoupanbHas BosHa. JivHa
BOJIHBI, BOJTHOBOE YHCJ/I0. ['pymIibl BOJTH U BOJTHOBbIE
nakeTsl. Pa3oBasi ¥ rPyIIoBasi CKOpOCTU BOJH, CBSA3b
MeXXly HUMU. DHeprus BoiHbl. OHOMepHOe
BOJIHOBOe ypaBHeHUe. D(dekT Jomnnepa.
OHepreTrueckue COOTHOLLIeHUs. BekTop YmoBa.
Ynpyrue Bo/IHBI B TBepZOM TeJle, ra3ax U KUJKOCTSIX.
3ByK. Bopn0a c 1rymom.

OJIEKTPOMAarHUTHbIe
BOJIHBI

CKOpOCTb pacrpoCTpaHeH!st 37IeKTPOMarHUTHBIX
BO3MyleHUl. BoHoBoe ypaBHeHue. I1nockue
3JIeKTPOMarHuTHbIe BOJIHBL. [lo/isipusaniys BOJIH.
OHeprus pacrpocTpaHeHus 371eKTPO-MarHUTHOM
BO/IHBL. BekTop YmoBa-IlonHTHHra. M3nyyenne
Juriosis. /luarpaMma Harnpas/IeHHOCTH.

BosHoBas onTuka.
WnuTepdepenius

WnTepdepentus BoaH. CriocoObI 1oTyyeHust
KOrepeHTHbIX UCTOUYHMKOB CBeTa: orbIT FOHra,
3epkaso u buripuzma Ppenersi, Kosblia HeroToHa.
WuTepdepomeTprl. Y C/I0BUS yCUIEHUS U OC/Ta0/IeHus
cgeta. JJudpakuys BosH. [Ipunuun I'toiireHca-
@penens. Iudppakuus Openens. Judpakuys
@payHrodepa. ITpocTeie 3agaum fudpakLyu:
Judpakius Ha OAHOM U MHOTUX ILIeJIsiX.
[AudpakioHHas pelieTka.

BJ'IEKTPOMEIFHI/ITHI:IE
BOJIHEI B BellleCcTBe.

PacripoctpaneHue cseta B BelllecTBe. Jlucrepcus
CBeTa. DJIeKTPOHHAs TeOpHs JUCIIepCUU CBeTa.
[Tornomenue ceeta. ITossipusanus ceera.
[Tonspusanys BoaH npyu otpakeHud. I1pusma Hukons.
3akoH Maitoca.

KBaHTOBAas orTHKa

[TpoTrBOpeuns Knaccuueckou GU3mKu.
OKcriepuMeHTalbHOe 060CHOBaHUe OCHOBHBIX Hiei
KBaHTOBOH Teopuu. [Ipo6/ieMbl U3Ty4eHUs] UePHOTO
Tesia. 3aKOHbI TEIJIOBOT'O U3/TyUYeHUsl. JHEPTUs U
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HMITYJIbC CBETOBBIX KBaHTOB. P0oT03(dekT. IdhdekT
KowmrnitoHa. O6pa3oBaHye ¥ aHHUTHJISILIUS
3JIEKTPOHHO-TTIO3UTPOHHBIX Tap. DJieMeHTapHast
KBaHTOBasi TEOPUs U3/TyueHus. BEIHY)KIeHHOE U1
CTIOHTaHHOe H3/lyueHre )OTOHOB.

9 KopnyckynsipHo- I'unore3a ge bpoiins. [udpakiys 31eKTPOHOB U
BOJIHOBOU Jlya/vi3m HEUTPOHOB. BepoSTHOCTHBIN CMBIC/ BOJIH Jie bpoiis.
MaTtepuu. KBaHToBbIE CoortHoteHus HeorpeziesieHHocTel. Habopbl
COCTOSIHUS U yPaBHEHUsI | OJHOBPEMEHHO HM3MepsieMbIX Be/IU-UuH. 3aZlaHne
[IpeuHrepa COCTOSTHUSI MUKpOYacTull. BoHoBasi pyHKIus, ee

CTaTUCTHUECKH CMbICT. OOBsICHEHVe TIOBe/IeHUS
MHUKPOYaCTHI[bI B UHTep(epomMeTpe U Audpakiiuu
3/IEKTPOHOB ¥ HEUTPOHOB Ha KpUCTa/ulax. BpemeHHoe
ypaBHeHue lllpeaunrepa. CtaliloHapHOe ypaBHeHHe
[lIpesuHrepa, cralioHapHble COCTOAHUA. YacTula B
MOTeHLMa/IbHOM slIYKe. [IpoxoskjeHre yaCcTULibl Ha
u o, 6apbepoMm. TyHHeNbHBIN 3 hEKT.
I"apMOHHUYECKUI OCLIWJIISITOP.

10 ®du3uKa aTOMOB U Teopust BOIOPOI0NIOA00HBIX aTOMOB T10 bopy.
MOJIeKYJI. OHepreTrueckue ypoBHU. [ToTeHIManbl MOHU3aLWU U
MounnekynspHble B030y>kzeHust. CrieKTpbl BOZOPO/0TI0JOOHBIX aTOMOB.
CTIEKTPHI. [MMupuHa ypoBHe#. YacTulia B chepruuecku

CMMMeTpHUYHOM I11oJie. KBaHTOBBIE unicia. CTpyKTypa
3/IeKTPOHHBIX YPOBHEH B C/IOKHBIX aToMax. [IpyuHIun
[Taysnu. MonekyJ/isipHble CEeKTPbI U CITeKTPOCKOIIHSI.

11 OcHOBHEBIE BasnenTHble u fedopMaliioHHbIe KostebaHus. CxeMa
XapaKTepUCTUKH SHepreTUYeCKHX YPOBHeH MoJieKys1. 3akoH byrepa -
3/IeKTPOMAarHUTHOT O JlambepTa - Bepa. Ontiueckasi I/IOTHOCTb,
V3/TyYeHust riponyckanue. KauecTBeHHbIN M KOTMYECTBEHHbBIN

aHaJM3bl B MOJIEKYJ/ISIPDHOU CIIeKTPOCKOIIHH.
[IpumeHeHNe ONTUYECKMX METO/I0B UCC/IeJOBaHNE B
Baiiieii crieliiaibHOCTH.

12 PeHTreHoBckue nyumn [TpuHLMI NTO/TyYeHrsl peHTTeHOBCKUX JIyuei.
PentreHoBckast Tpyoka. CrieKTp peHTreHOBCKHX
sydeid. 3akoH Mo3mm. OCHOBHbIe CBOMCTBa
PEHTTeHOBCKUX Jiydyell. PEeHTTeHOBCKMe anmnaparsl.
Peructpanus peHTreHOBCKUX 1ydeid KauecTBeHHbIN
peHTreHO(]a30BbIl aHaU3.

13 OneMeHTbI (PU3KKU fIBneHue cBepXIMpoBOAMMOCTH. KyrnepoBckue napsl.

TBEpZOro Tesna. 30HHas OdodexT [xo3edcona. TennoemMKoCTb. D/1eKTPOHHAs
TeopHsi TBEP/bIX TeJ Y IIDOYHAs! MPOBOJMMOCTH. P-N MepeXo/bl.

14 OJIeKTpUYecKue u Kosnebanust KprcTauimueckou pemeTku. [ToHsTHE O
MarHWTHbIE CBOMCTBA ¢oHoHax. TemnyoeMKOCTb KPHUCTa//IOB MPY BICOKUX U
TBEPABIX Tesl HU3KMUX Temneparypax. Pemerounas

TeI/IONPOBOAHOCTb. KBaHTOBasI TeOpUs TBEP/bIX TeJl.
[MonynpoBogHuku. CoOCTBEHHBIE U TPUMECHBIe
TIOJTYTIPOBOJJHUKH.

15 OCHOBBI siiepHOM ATomMHOe siipo U ero cBorcTBa. Mogenu sigep.

bu3uKU

HAnmepHbie cusibl. PagnioakTUBHBIE TIpeBpalljeHust
aTOMHBIX sifiep. D/ieMeHTapHble YaCTUL[bI, UX
Ksaccudukauys. B3arMonpeBpalieHus YaCTHLI.
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KBapku.PagroakTUBHOCTb. 1jepHble peakijuu.
Peakiuu fienieHns U cuHTe3a

16

[Tpo6emMbl COBpeMeHHOM
¢usuku. CoBpeMeHHasi
¢usmueckas KapTvHa
MHpa.

[Tpo6nemel coBpemeHHOM ¢u3rku. CoBpeMeHHast
¢bur3nueckas KapTUHa MUpa. DHePrus 3Be3/.
[TpobGsiema UCTOYHUKOB 3HePruu. BelriecTBo B
5KCTpeMa/IbHbIX COCTOSIHUSX. BelriecTBo npu
CBEPXBBICOKUX TemriepaTypax U CBePXBbICOKUX
TJIOTHOCTSIX. MeTa/lsinuecKuii Bogopo/,. Kap/ivkoBsie
Oenble 3Be3apl. HeliTpoHHBIE 3Be37bl. [Tysibcaphbl.
BelijecTBO B CBepXCUJTbHBIX 3/1EKTPOMarHUTHBIX
nosisix. BeiiecTBo U niosie. Mepapxus
B3auMoziecTBUi. O eIMHBIX TEOPHSIX MOJIS.

4.3 IlepeueHb /1ab0pPaTOPHBIX PadoT

Cemectp Ne 1

Ne

HaumeHoBaHue 1abopaTopHOil padoThl

Ko/1-Bo akajjieMmuuecKux
4acoB

N3yueHrie 3aKOHOB IMHAMUKMU.
OKcrepUMeHTa/lbHOe UccaefioBaHue (PyHKLUN
pacripezienienusi 'aycca, Teopusi HOrpewLHOCTH

Vi3MepeHUi.

[TpoBepka OCHOBHOI'O 3aKOHa JJMHAMUKH
BpalljaTe/TbHOTO /IBMKeHUsI (Ha MasiTHUKe
O6epbeka)/ OripeieieHre yCKOpeHUst CBOOOTHOTO
Ta/ieHust C TIOMOIL[bI0 MaTeMaTUUeCKOro MasiTHUKA.
OripefiesieHrie yCKOpeHusi CBOOOTHOTO TafieHus C
MOMOLIbI0 (PM3UUYECKOro MasgTHUKA. OrnpesiesieHue
yCKOpeHHst CBOOOZHOTO TIaJieHHsI MeTOZ0M

KaTakoIIerocsd midpurkd.

Vi3yueHue ympyroro u He yrpyroro yJapos.

OrnpesienieHre CKOPOCTH T0JIETA TMYJTH C TIOMOIL[BIO 1

KPYTU/IIBHOI'O 0a/I/TMCTUYECKOT0 MassTHHKA.

OrnpeziesieHye NTOCTOSTHHOM BosibliMaHa 1

OnpesieneHye fruHaMUUecKoro KoadduiieHTa
BSI3KOCTH MeToZ1oM CTOKCa

OnpefeneHre OTHOLIEHHS TETVIOEMKOCTeN ra3oB
MetozoM KiemaHa - lesopma. OnpesiesieHue
V3MeHeHUs SHTPOMUU TPU U30XOPHUYECKOM

mponecce B rase.

OrnpepeneHve Ko3(pduieHTa TOBEPXHOCTHOTO
HaTsDKeHUs )XUAKocTh. OnpesiesieHre

K03 uLiieHTa BHyTPeHHeT 0 TPeHUs KUJKOCTU
MmetozioM Ilyaseiinsa. Onpesenenve ko3¢ duieHTta

TeIrVIONPOBOAHOCTH TBepAbIX Tes. OnpezeneHue 2

CpefiHel IJTMHBI CBOOOAHOTO Mpobera u
3¢ eKTUBHOrO aMeTpa MOJIeKYJl BO3yXa.
OrnpezenieHre yHUBepCaIbHOU ra30Bou

TIOCTOSIHHOM

M3MmepeHue yienbHOrO 3apsijia 3/IeKTPOHA 1
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ViccemoBanye 11eTM TTIOCTOSIHHOTO TOKa. V3yueHue

Hal'IpH)KéHHOCTI/I 3€eMHOI'O MAI'HUTHOT'O ITOJIA.

9 COTIPOTHBJ/IEHUS IPOBOJHUKOB TIPU TTOMOLLU 1
MOCTHKA MMOCTOSIHHOTO TOKa.

10 JKcrepyuMeHTa/lbHOe M3yueHue nipaBua Kupxroda 2

11 CHsATHe KPUBOW HaMarHUUMBAHUS C TOMOLL[bIO 1
octuiorpada.

12 OnpefeneHrie TOPU30HTAIBHOW COCTAaBJISIOLLEN 1

Cemectp Ne 2

HaumeHoBaHHe /1a00paTOPHO PadoThI

Ko/1-Bo akajieMmuuecKux
4acoB

3aTyxarolye 3/eKTpuUecKre KosebaHusl.

1

V3yuenue paboThl TpaHC(hOpMaTOpa TiepeMeHHOT0
Toka. OrpeZiesieHre MHAYKTUBHOCTH KaTYIIKK C
roMol11p0 MocTa MakcBeria. Vi3mMepeHue
MOIITHOCTH TTePeMEeHHOT0 TOKa 1 CIBUra (a3 Mexxay
TOKOM M HarpsiKeHUEeM.

WccnenoBaHue 3aTyxXaromux KosiebaHuii B
KoJsiebaTesTbHOM KOHT ype. V3yueHue
BBIHY)K/IEHHBIX KOJIe0aHu B KoslebaTelbHOM
KOHTYDe.

N3yuenue untepdepeHiiuu U Audpakijuu cBeTa
OmnpepieneHye AJTMHBI BOJHBI C TIOMOILBIO
uHTepdepeniuu. OripesiesieHre JIJTMHbI BOJHBI C
TIOMOIIIBI0 AUGMPAKIIMOHHOM pelleTKHU.

V3yyeHue siBJIeHMM NOMSIpUA3ALMU U AUCTIEPCUU
cBeTa M3yueHue gBjieHHs NoJisspyusaluu. Msyuenuve
sIBJIeHUs TI0IJI0LeHus cBeTa. VI3yueHue siBIeHUs
JVCTIepCUU CBeTa.

OrnpesieneHre XapakKTepUCTHK (OTO3/IeMeHTa.
V3yueHue 3aKOHOB BHelIHero ¢poto3ddekra.
CHsiTUe CTieKTpasbHOM XapaKTepUCTUKU
TMOJIyTIPOBOJHUKOBOT'O ()OTO3/IEMEHTa.
[TpuMeHeHMe ypaBHeHHUs1 DWHILTeHA /151
BHeIlIHero (oTo3¢ekra. OnpeseneHne Tumna u
pa3Mepa 37ieMeHTapHOU sSTUelKy KyOuueckoro
KpUCTasia

V3yyeHune CrieKTPOB HU3/Ty4eHHs], CLIEKTPaJIbHbIX
anmnaparoB U CIIeKTpaJbHbIX MEeTO/I0B U3yUeHUsI
CBOMCTB BelljecTBa Omnpe/iesieHUe MOCTOSIHHON
Pusbepra c IOMOIIBbIO YHUBEPCATBHOTO
MoHoxpomaTtopa. HppakpacHbii
cniekrpootomerp SPECORD 75IR. Metop UK-
CHeKTPOCKOMMUU — METO/, aHa/IM3a MUHEPaJsIOB.
OnThuecknii MeTOJ, KOHTPOJIS ChIPbSL.

V3yueHue 3aKOHOMEPHOCTel B (PM3HKe TBep/I0TOo
Tesia M3yueHne pabOThI TTOJTYTIPOBOIHUKOBOTO
mvoza. OnpeziesieHre ye/bHOW TeMI0eMKOCTH
TBEP/IbIX TeJl METOJIOM OXJIax/eHus. ['pasiyMpoBKa
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TepMoriapbl U orpejiesieHre Ko3duijeHTa TepMo
3.[.C.

9

[TonynpoBOAHUKHA

4.4 TlepeueHb NMPAKTHYECKUX 3aHATHH

Cemectp Ne 1

. Ko/1-Bo akajieMuuecKux
No Tembl NpakKTHUeCKHX (CEMHUHAPCKHX) 3aHATHHI
4acoB

1 KI/IH(—Z‘MaTIfKa MOCTYIaTe/IbHOTO U BpalaTe/bHOro 1
JBVKEHU

5 ,[[I/IHaMI/IKEl MOCTYNaTe/IbHOTO U BpalaTe/bHOro 1
JIBW)KEHU

3 Kosnoksuym. ®dusmyeckrie 0CHOBbI MeXaHUKU 2

4 OCHOBBI MOJIEKY/ISIPHOU (PM3UKU. 3aKOHbI 1
Y/ieaslbHOrO rasa.

5 Cratuctrueckue pacripefiesieHust 1
[TepBoe Hauasio TepMOgVHAMUKU. LIuKnnueckue

6 riporjeccol. Bropoe Hauano TepMoAMHaMHUKMU. 1
OHTPOIHUS

- KonnokBuym. MosekynsipHasi hr3MKa. 2
TepmoarHaMuKa

8 HanpsykeHHOCTB ¥ TIOTeHLMasl, CBSA3b MKy HUMMU. 1
[IpuMeHeHHe NMPUHLMIIA CyNIePIIO3ULIMU MOJIeH.
[IpoBOAHMKM M KOHZ,EHCATOPBI. 3aKOHBI

9 TIOCTOSIHHOT'O TOKa.JJIeKTPOCTaThUUeCKoe T10J1e B 2
[V3IeKTPHUKe.
MarHuTHoOe 110J1e ¥ ero XapakTepUCTHKH.

10 [TprmeneHnue 3akoHa bro-CaBapa-Jlariaca. 2
MarHuTHbIN MOTOK.
SIBneHue 371eKTPOMAarHUTHOM MHAYKLUU. SIB/ieHue

11 CaMOUHAYKLMU U B3aUMHOW UHIYKLIUM. 1
VHAYKTHBHOCTB U eé pacuer.

12 KoJs10kBUyM. DeKTpUYeCcTBO U MarHUTHOE T0J1e. 1

Cemectp Ne 2
. Ko/1-Bo akajeMu4ecKHx
Ne Tembl NpakTHUeCKHX (CEeMHUHAPCKHX) 3aHATHHI
4acoB

["apMoHMUecKre MexaHh4YecKue U

1 3/IEKTPOMarHuTHbIe Kojie0aH!s U UX 1
XapaKTepUCTUKHU.

2 [TapannenpHOe U Moc/ef0BaTe/IbHOE COeIMHeHNe 1
3/7IeMEHTOB Llely [lepeMeHHOr 0 TOKa.

3 Amnutya v ¢asa npy BeIHYKJEHHBIX 1
KosieOaHUSIX.
[lnviHa BO/IHBI, BOJTHOBOE YXC/IO. ['pyIibl BOH U

4 BOJTHOBBIe IakeTbl. Pa3oBas U rpyIrnoBas CKOpoCTH 9
BOJIH, CBSI3b MeXKJy HUMHU. DHEpPrusi BOJIHBI.
OpHOMepHOe BOJIHOBOE ypaBHEHHME.

5 Bosnnbl. IHTepdepeniys U Audpakiys CBeTa. 2

12




Jwvcnepcus v rionsipysanus CBeTa.

KgeanToBasi ontuka: poto3¢deKT, TerioBoe
usnyuenue, 3¢ dexkt Komnrona. Keantoas
6 MexaHHWKa: KOPITyCKY/ISIPHO — BOJTHOBOM Alyasiv3m, 2
COOTHOLLIEHUe Heorlpeie/ieHHOCTeld. ATOM
Boziopozia. CepuasibHas popMyiia.

7 KossiokBuyMm. BosiHOBasi 1 KBAaHTOBAasi OTUKU 2

8 AtoMm U aapo. PainoakTUBHOCTE. DjieMeHTapHble 3
YaCTHULIBL.

9 CeMuHap 1o ¢u3rKe TBepAOro Tea. 2

4.5 CamocrosiTesibHasA padora

Cemectp Ne 1

Ne Bup CPC Koi-Bo akaeMuueckux
4acoB

1 BeirosiHeHHe TPeHUPOBOUHBIX M 00YUarOIIX 10
TeCTOB

2 IToaroroska K 3a4éTy 1

3 [ToaroroBka K NpakTUYeCKUM 3aHATUSIM 12
(s1abopaTopHbIM paboTam)

4 IToAroTOBKA K C/laye U 3alMTe OTUETOB 10

5 [TpopaboTKa pa3/ie/ioB TeOpeTUUeCKOr0 MaTepHrasia 10

Cemectp Ne 2

Kos-Bo dKadJleMH4YeCKHX

Ne Bup CPC
4acoB
1 BbImosiHeHHe TPEHUPOBOUHBIX M 00YUaroIX 0
TECTOB
7 [TogroroBka K NpakTUYeCKUM 3aHSITHSM 20
(y1abopaTopHBIM paboTam)
3 IToAroTOBKA K C/laye U 3alluTe OTUETOB 22
4 ITpopaboTKa pa3/iesioB TeOpPeTHYeCKOr0 MaTepuasia 6

B xo/ie mpoBezieHUst 3aHSATUM 110 JUCLUTIIMHE UCTIOJb3YIOTCS Ceyollie MHTePaKTUBHbIe
MeTO/[bl 00yUYeHUsI: JUCKYCCHs, MO3TOBOH LITYPM

5 IlepeyeHb yueOHO-MeTOANUECKOr0 00ecrieueHusl JUCIUTIMHBI
5.1 MeToanueckue yKa3aHus /1A 00yYarOIIUXCS 110 0CBOEHHIO JUCLUILTMHBI
5.1.1 MeToauuecKne yKa3aHusl /ISl 00y4aOIUXCSA M0 MPAKTHYECKHUM 3aHATHSIM

1. MornekynsipHasi pu3vka. TepMoAMHAMUKa : PaKTUKYM 10 (hH3UKe [1/1s1 MH)KeHep.
crneljanibHOCTel TexH. By30B / JlunoBueHko E.JI. [u ap.] UpkyTck: U3a-Bo UpI'TY. — 2008. — 75
C.

2. BosiHOBasi onTHKa: MeTOZ. YKa3aHus 1o Kypcy obireid ¢pusuku / Comuna JILA. [u zp.]
Npkyrck: U3p-o UpI'TY, 2010. — 44 c.
3. OcHoBsl 00111e# hu3uky : yueb. nmocobue / Kanuukas JI.B.; UpI'TY. Towm 2.

OneKTpuuecTBo U MarHetusm. Mpkyrtck: U3a-so UpI'TY, 2008. — 127 c.
4. OcHoBsI 006111e# (hu3vky : yueb. mocobue / Kaanukast JI.B.; UpI'TY. Tom 3. OnTrka
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reomMeTpuuecKas, BOJIHOBasi U KBAHTOBasl. JlieMeHTbl KBAHTOBOW MeXaHUKU U aTOMHOW (DU3KKH.
Wpkyrck: Uz UpI'TY, 2008. — 183 c.

5. OnekTpocratrka. O6001ieHHbIe TpUMepsI pereHus 3azau / ®unarosa JI.C. U3g-
Bo UpI'TY, 2010. — 81 c.
6. Mexanuka. O6001eHHbIe TpUMepHI perieHust 3aia4 / @unarosa JI.C. Upkytck: U3a-Bo

VpI'TY, 2009. — 177 c.

5.1.2 MeToauuecKne yKa3aHus /ISl 00y4aromuxcs 1Mo JIabopaTopHbIM padoTam:

1. MexaHuKa : IPaKTHKYM 110 (hrsuke: yued. mocobue s TexH. By3oB / H.I1. KonoBanos
[u1 ap.] — 2-e u3p., mepepab. u gom. — Upkyrck : U3a-so MpI'TY, 2010. — 136 c.
2. MonekynsipHas pu3suka. TepMoHaMUKa: MPAKTUKYM 10 (PU3UKe [i71s1 UHXXeHep.

crieljanbHOCTeN TexH. By30B / JIunoBueHko E.JI. [u ap.] Upkyrtck: U3a-Bo UpI'TY. — 2008. — 75
C.

3. ONeKTpUUeCTBO ¥ MarHeTH3M: MeTO/I. yKa3aHus K 71ab. paboram / Ky3suerjora C.1O. [u
np.] Upkyrck: N3a-so UpI'TY, 2015. — 128 c.
4. OnTuka. Pusuka TBeporo tena: [Ipaktukym no ¢usuvke / Kyssmuna I'.A. [u gp.] —

Npkyrck: U3 UpI'TY. —2010. - 115 c.

5.1.3 MeToguuecKue yKa3aHusl /IS 00y4aroIUXCs [0 CaMOCTOSITe/IbHOM padoTe:

[Mumenosa T. Y. CamocTosiTesibHast paboTta cTyieHTOB B yueObHOM Tipoijecce Ha Kadepe
busuku UPHUTY : yuebHOe nmocobue zyist 6akamaBpoB: HarpasieHue moarotosku 08.03.01
"CrtpoutensctBo" / T. . lllummenosa, H. I1. Konosanos, 2018. - 129.
http://elib.istu.edu/viewer/view.php?file=/files/er-13946.pdf

6 @DoHJ OLEHOUHBIX CPEACTB /sl KOHTPOJIA TeKylleill ycrneBaeMOCTHM W TPOBe/eHHUsI
MPOME)XyTOUHOM aTTeCTallu M0 AUCI{UIIITHHE

6.1 OreHoYHbIe CpeCTBA A/ NPOBeieHUs TeKyLero KOHTPOoJIs
6.1.1 cemectp 1 | OTueT no J1ab0paTOPHOI padoTe
Omnucanue npoueypsl.

OtueTt 1o mabopaTopHOM paboTe
Tema (pa3zesn): M3yueHre 3akoHOMepHOCTel B (hr3UKe TBepZoro Tesa

Lenb pabotel: Vi3yueHure paboThI 1MOTYTPOBOAHUKOBOTO Aroza. CHATHE BOJIbTaMITEPHOM
XapaKTepUCTUKU MOMYIIPOBOAHUKOBOTO Auoja. PacueT Koap@uiirieHTa BbIIPSAM/IEHUS.

Ornucanue nipoLeayphbl:

[Tpubops! 1 NIpUHA/IEKHOCTH: 37IeKTPUYeCKasi CXeMa C UCC/Ie[yeMbIM TOJTyTIPOBOAHHUKOBBIM
JLUOLIOM.

[TopsifoK BeIMOTHEeHUsT pabOThI:

1. BK/IOUNTE YCTAaHOBKY B CeTh.

2. [TocTtaBUTh Nepek/IrOUaTesb Ha NaHeId yCTAHOBKU B NTOJIOKeHHe "TipssMon’’. MeHsist
HarpsKeHue, roJjaBaeMoe Ha JIM0/, 3amucaTh B Tab/nviy u3MepeHuil 3HaueHus Toka Irp u
COOTBETCTBYIOLIIero HarpspkeHust UTIP B /le/IeHUSIX LIKa/Tbl IPUOOpPOB.

3. [Tepek/TOUnTh TIepeK/IroUaTe b B TT0JI0XKeHHe "00paTHLIM ¥ MOBTOPUTH TTYHKT 2.
[Tonyuuts He MmeHee 8 -10 3HaUeHU [1/151 Ka’KJOT0 HallpaB/IeHUs TOKa.
4, [TepecuuTaTs 10JIyuYeHHbIE JaHHbIE B eAUHULIbI u3mepenus [ u U.
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5.

ITo mosTyueHHBIM JJaHHBIM TTOCTPOWTH BOJIbTAMIIEPHYIO XapaKTePUCTHKY, BBIOpAB pa3Hble

MacIuTaobl AJIdd TOKA IMPpU MMpAMOM U O6paTHOM BK/IFOUEHUAX

6.

PaccumTath AJI1 OJWMHAKOBBIX 3HaueHui Hallps>KeHud IMpy rnpsamMom 06paTHOM

BKJIFOUEHHSAX KO3 PULIMeHTb! BeinpsimiieHus. [Toctpouts rpaduk 3aBucumoctu K=f (U).

KoHTpo/bHBIe BOIIPOCHL:

1.

YeM oTMUarOTCs SHepreTuueCKkre COCTOAHUSA 3JIEKTPOHA B U30/IMPOBAHHOM dTOME U

TBEpZOM TeJjie?

PN AN

UTo Takoe 3arpellieHHble U pa3pelleHHble SHepreTUuecKrie ypoBHU?

UeM OT/IMYAIOTCS 110 30HHOW TEOPUM JUIEKTPUKH, TTOJIyTIPOBOJHUKA U MeTasl/IbI?
UYem 00yc/0B/I€Ha TPOBOAUMOCTL COOCTBEHHOT'O MOJTYTIPOBOZHMKA?

KakoB MexaHU3M NPOBOJAVMOCTH ITPUMECHBIX [TOJTyTIPOBOJHUKOB?

OObsicHUTe MexaHu3M 00pa30BaHysl 3alMparoLero CJosl Ha TpaHuLie p-N Iepexoja.
Kak 00B5ICHUTE OIHOCTOPOHHIOIO TIPOBO/IMMOCTD P-N Tlepexo/ia?

[Touemy uepe3 p-n nepexo/| TOK ujeT (c1abbii!) mpu 06paTHOM TOAK/IHOUEHUH ero K

VCTOYHUKY TOKa?

KpuTepuu onieHUBaHM.

OTtnuuHo:

PaboTa BbIMOJ/IHEHA TTOJTHOCTBIO; IaHbI OTBETHI HA BCe BOMPOCHI 10 JaHHOU J1TabopaTOpHOH
paboTe, B TOrMUeCKUX PAaCCY>KIeHUSIX U 000CHOBAaHUH 3all[UThI, B PEIlIeHUH HeT
MaTeMaTHUeCKHX OIIMO0K (BO3MOKHA O/]HA HETOUHOCTh, OIHCKA, He

SIBJISTFOLLIASICSL CJIe/ICTBHEM He3HaHUS WM HEeMIOHUMaHHUs yueOHOTo MaTepHrara).

Xopoio:

PaborTa BbITO/IHEHA TIOJTHOCTBIO, HO 0OOCHOBAHUS 11ar0B 3allIyThI J1ah. paboThl HEJOCTATOYHBI,
JloTTylijeHa o/iHa oII1OKa WU /IBa-TPU HeJjoueTa B BbIK/IaAKaX WIH

rpaduKax; aHbl OTBEThI Ha KOHTPOJIbHbIE BOMPOCHI 10 JaHHOH paboTte 4

Y IOBIETBOPUTETBHO:

HonyieHs! 6osiee 0gHOM OMLMOKY W Oosiee [BYX-TpeX HeJ0UeTOB B pacyeTax UM rpadukax,
HO yYall[iiicsi BjiaZieeT 00si3aTe/TbHBIMU YMEHUSIMU TI0 TTPOBepsieMOit

TeMe, OTBEThI JaHbl YaCTUYHO Ha KOHTPOJIbHbIE BOMPOCHI 110 AaHHOM paboTe

He yoBneTBopuresnibHO:

[JornylieHbl CyliecTBeHHbIe OIIMOKH, TTOKa3aBIlKe, YTO YUall[Uics He BiiaZieeT 00si3aTe/TbHbIMU
YMEHUSIMH T10 JJaHHOH TeMe KaK BBIITOJTHUTb PaboTy, Tak U

3alUTUTh eé. He 1aHbI OTBETHI IPAKTUUECKU Ha BCE KOHTPOJIbHBIE BOIIPOCHI

6.1.2 cemectp 1 | Tect

Omnucanue npoueaypsl.

Tema (pa3zesn) No NpoKeHHOM TeMe

Llesis pabotsr: ITpoBepuTh 3HaHUS CTYZAEHTA TI0 IaHHOU TeMe

Onwucanue npouenypsl: Kaxxaplid cTy1eHT BXOAUT B cuctemy KoHTposiss MOCu® nos cBoum
umeneM (PUO). IIpernosaBaTeneM 03ByunBaeTcsi BLIOOpP pabOTHI M3 CITUCKA, CTY/I€HT BBITIOTHSET
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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

20



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 Kputepuu oLieHUBaHMSA

3auTeHo

He 3auTeno

YcBoun TeopeTUueCKui
MaTepuas MPoW/IeHHBIX pa3/iesioB
Kypca o011jeit GU3MKH, yMeeT ero u3jaratb U
yBSI3bIBaTh TEOPUIO C MPAKTUKOM, He
3aTPY/IHSIeTCS C OTBETOM TIpH

He 3HaeT 3HauMTe/IbHOM YacTH
MIPOrPaMMHOTO MaTepHaJia, He BITOJTHU/I
naboparopHbie pabOThI, He TIPOMIeHbI
KOMITbIOTEPHBIE TECTUPOBAHUS 110
3a/laBaeMbIM TeMaM, He CZJaH KOJJIOKBUYM

BU/IOM3MEHEeHWH 3a/jaHusi. B CpOK mpozenaHsbl
U 3allyIIeHb] JabopaTopHbie paboThl. ClaHbI
KOJITIOKBUYMBI. CriocoO€eH MCIo/Ib30BaTh
CrieLiMaM3upOBaHHbIe 3HaHUS B 001aCTH
¢u3rKY B podecCcoHanbHOM [esiTe/TbHOCTU

6.2.2.2 Cemectp 2, TunoBble OLieHOYHBbIE CPeACTBA /ISl IPOBe/JeHUs K3aMeHa 110
AUCLMIIUHE

6.2.2.2.1 Onucanue npoueaypol

B SK3dMeHallMOHHEIe 6I/IJ'IETLI, BKJ/TFOUYEHBI /IBa TEOPETUYECKUX BOIIPOCA U 3a/id4d HAllTpAB/I€HHbIE
Ha ITIPOBEPKY 3HAHUM T€OpHHU U MMPUMEHEHKE X [1JId PellleHUA MMPaKTUUeCKUX 3a14a4,
O6€CHE‘-II/IBaIOH_[I/IX OCBO€HHe KOMIIeTeHLI1H.

Boripoce! K 5K3aMeHy:

1. BeiHYX/IeHHBIE KOJ/IeOaHUs OCIIW/LIATOPA MO/, IeMCTBUEM CUHYCOW/IaTbHOU CHITBI.
OuddepeniiranbHble ypaBHEeHUS BHIHYK/I€HHBIX Kosie0aHUM, ero yacTHOe U 00lijee pelleHHs.
Awmnutya v ha3a pu BeIHYKIEHHBIX KojieOaHusiX. Pe3oHaHCHbIe KpuBbIe. [Ipumephl
MeXaHUUeCKHUX BBIHYK/IeHHbIX KosieOaHui. OracHOCTh KojiebaHui AJis 30aHU.

2. ITepemeHHbII TOK. KOHTYpBI C aKTUBHBIM COMPOTUB/IEHUEM, UHAYKTUBHOCTBIO, EMKOCThIO.
3akon Oma B LIeTH TiepeMeHHOT0 TOKa IPH 10C/Ie/[0BaTe/IbHOM COeJMHEeHUH 3/1eMeHTOB. MeTo[
BeKTOPHBIX AuarpaMM. O6/1acTh MpUMeHeHUs! IepeMeHHOT0 TOKA B CTPOUTEJIbCTBE.
[TpeumyiriecTBa U HeJJOCTAaTKH N€PEMEHHOTO TOKA.

3. Bossl. I1iockas cuHycouzianbHas BoIHa. [I1MHa BOJIHBL, BOJIHOBOE YKC/IO. ['pyIIibl BOJIH U
BOJIHOBBIE NTakeThl. Pa30Basi ¥ rpynnoBas CKOPOCTHU BOJIH, CBS3b MeX/y HUMU.

4. IuddepeHiansHOe BOIHOBOe ypaBHeHHe. CKOPOCTh pacripoCTpaHeH sl BOJIHBIL.
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5. IlepeHoc sHepruy BosHOU. [110THOCTL OTOKA 3Hepruu. IHTeHCMBHOCTL. BekTOp YMOBa-
[TouHTHHrA.

6. 3ByKOBbIe BO/IHbI. CTPYKTypa U (popMa OBEPXHOCTH 3BYKOU30JISILIUOHHBIX MaTeprasoB.

7. lntepepenLiys BoaH. KorepeHTHOCTb. Y C/I0BUSI MaKCHMYMOB M1 MUHUMYMOB T1pU
VHTep(epeHLnH.

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

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

10. DHeprus pacnpoCTpaHeHus 3/IeKTPOMarHuTHOM BoJIHBL. Bektop [lonHTHHTA.
11. M3nyueHue AUoJIA U €ro XapakTepUCTUKHU. [luarpaMMa HarpaB/IeHHOCTH

12. lntepdepeniiys cBeTa. KorepeHTHOCTh CBETOBBIX BOJIH. ONTHUeCKasi pa3HOCTb X07a.
Yc10BUSi MaKCHMYyMOB 1 MUHUMYMOB TIPU MHTeP(epeHLuM CBeTa.

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

14. lntepdepeHLiyisi B TOHKMX IeHKax. Konbla HetoToHa.

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

16. Iudpakims PpeHesist Ha KPYTJIOM OTBEPCTUU U [AUCKeE.
17. Oudpakius @payHrodepa Ha OFHOM Lije/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 UHAYCTPHUU.

20. OnpepeneHye KauecTBa CBapKH B CTPOMTE/ILCTBE PEHTI€HOCTPYKTYPHBIM aHa/TN30M.

21. PEHTFEHOCTPYKTyprIﬁ dHa/IM3 CTPOUTE/IbHBIX MaTe€PHAJIOB [JId MOJJIyUe€HHA 3KOJIOTNYeCK1
UNCTBIX MdTE€PHA/IOB

22. 1epeKTOCKOIKS CTPOUTE/IbHBIX U3/leMUi

23. EcrecTBeHHBIN ¥ NOJISIPU30BaHHbIN CBeT. [IpoxoskaeHne cBeTa yepes MOJIIpU3aTOphl. 3aKOH
Mauntoca.

24. EcrecTBeHHbIW ¥ NOJISIPU30BaHHbIN cBeT. [losisspu3ariys cBeTa Npy OTPa’KeHWH OT
[3/IeKTpUKa. 3aKOoH bprocrepa.

22



25. [IBotiHoe nyuernipenomierue. [IpumeHenue nipuHiumna [oiireHca-®peHerist 7151 00bsicHeHUs
JBOMHOro nyvenpenomiaenus. [Ipusma Hukosns.

26. VIckyccTBeHHOe [IBOMHOe JTyverpesioM/ieHre. BpaileHre 110CKOCTH MOsIpy3aLivu.
27. Iucnepcus ceeta. HopManbHas v aHOMasibHas aucnepcus. CBa3b AUCTIEPCUU U

riorsioijeHusi. 3akoH Byrepa - JlamGepTa-bepa. AHanu3 nipuMeceii OpraHiYecKux U
HeOpraHM4YeCKrX MaTeprasioB B BelllecTBe (aHa/lInu3 BOZpbl, CbIPbSl CTPOUTE/IbHBIX MaTepyasnoB U

AD).

28. 3akoH byrepa - JlambepTta-bepa /7151 UCIio/ib30BaHUS MeK(a30BbIX B3aMMO/ENCTBUM
KOMITO3UIL[MOHHBIX CTPOUTE/IbHBIX MaTepUasioB

29. TNonHsiTre 006 3/1eKTPOHHOM TeOPHHU AMCTIEPCUH CBETa.

30. KopmyckyJ/IIpHO-BOJIHOBOU Jlya/iu3M CBeTa. DHeprusi, Macca ¥ UMITy/IbC CBeTOBBIX KBAHTOB.
31. TenioBoe usnyuenue. 3akoHbl Ctedana-bonbimana u Buna. OnTryeckast mupomMeTpus..
[IprMeHeHKe MMPOMETPOB B 00/1aCTU CTPOUTE/ILCTBA U TETVIO3HEPreTUKU. TersioBblie HCTOYHUKU

CBeTa.

32. Tenn08MKOCTb CTPOUTE/BHBIX MaTePUAJIOB, TIPEUMYILIECTBA U HEJOCTaTKA MaTeprasoB C
BBICOKOI 1 HU3KOH TeTI0éMKOCTEIO.

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

34. Oddext KomnroHa.

35. JlaBieHue cBeTa.

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

37. MuKpoyacTulia B IByXliljeieBOM HHTepdepomeTpe. COOTHOLIEHHsI HeoIpee/IeHHOCTEeM.
38. 3aaHue coCTOSIHUSL MUKpoydacTull. BosHoBast GyHKIMs, ee CTaTUCTUUeCKU CMBICII.
39. CraumoHapHoe ypaBHeHue IllpesuHrepa, craliiOHapHble COCTOSTHUS.

40. YacTuiia B IIOTEHLUA/ILHOM SILUKe.

41. IMorenuuaneHbI 6apbep. TyHHeMbHBIN 3 heKT.

42. KBaHTOBBI FapMOHUYECKUN OCLIWUIATOP.

43. Teopust BOZOPOAOIIOA00HBIX aTOMOB 110 bopy.

44. CrieKTpbl BOJIOPO/I0TTO/I00HBIX aTOMOB.

45. Yactuna B chepryecky CMMMeTPUUHOM 1osie. KBaHTOBbIe UMCIa.
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46. CTpyKTypa 3/71eKTPOHHBIX YPOBHeH B CI0XHbIX aromax. [Tpunuun [Maymu. [lepuognueckas
cucreMa 1emeHnToB [I.V1.MeHpeneeBa.

47. Konebanvs 1 BpalljeHHs [ByXaTOMHOU MOJEKYJIbl. MoJieKy/sipHble CTIeKTPBI.

48. CrioHTaHHOE ¥ BbIHY K/IeHHOe n3aydeHue. [IpuHLuI paboThl ONTUYECKOTO KBAHTOBOT'O
reseparopa.

49. TBep/i0oTe/ibHBIE U ra30pa3psiHble ja3epsbl.

50. JTlromunecuenyust. [IpaBuno Ctokca. [IpumeHeHre TFOMUHECLIEHLIMU /151 OCBELL[eHUS.
Ncnone3oBaHre TIOMUHECLIEHLUM /11 OTIpe/ie/ieHus IPUMecel B BellleCTBe U CO3/IaHUs
5KO0JIOTMYeCKY YUCTBIX MaTepUasoB.

51. MHdpakpacHasi CrieKTPOCKOIHsL. ¥ CTPOUCTBO CIieKTpo(OoTOMeTpa, MPUHLUIT [eHCTBUS.
Mertog UK crieKTpoCKOIUuU [/1s1 POBeieHUs1 KaUeCTBEeHHOI'0 Y KOJIMUeCTBEHHOI'0 aHa/u3a
CoJiep>KaHus BOJbl Y TIPUMECHBIX BellleCTB B CTPOMTe/IbHbIX MaTepuasax.

52. Metog VK crieKTpoCKONUHU /151 OLleHKY TeMIlepaTyphbl [10Kapa.

53. OlLleHKa XUMHUUeCKUX CBOMCTB CTOMKOCTH OeToHa MeTtozioM KC

54. CtaTicTryecKoe onMcaHye KBaHTOBOM cucTeMsl. Pacripesienenus bo3e-DiHiuTeliHa U
®epmu-/lupaxka.

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

56. DnektpoHHbIi1 Pepmu-ra3 B MeTasie. YpoBeHb U 3Heprusi @epmu. [loBepxHocts epmu.

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

58. fIBneHue cBepxmpoBogUMOCTH. KynepoBckue napbl. 3aXBaT U KBAHTOBaHWE MarHUTHOT'O
notoka. JddekxT /)xo3edcoHa 1 ero npuMeHeHHe.

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

60. KoHTaKT [jByX MeTa/JIOB. BHellIHsAA U BHYTPEHHsA pa3HOCTb [TOTeHL[Ua/IoB.
Tepmos/ieKTpruecKye siBlIeHUs..

61. CobcTBeHHbIe U TIPUMeCHbIe TIOTYTIPOBOJHUKH.
62. KoHTaKT ABYX MOJIyTIPOBOAHUKOB. [10/yNIpOBOJHUKOBLIE TTPUOOPBHI.
63. [IprMeHeHMe alFOMOCU/IMKATHOTO ChIPbsl B CTDOUTE/IbHOM MaTepUasoBe/leHnr

64. du3nueckrie MeTO/bI [i/1s OIIpe/ie/ieHHs] COCTaBa aFOMOCU/IMKATHOTO ChIPbs J/1s1 TIOJTyYeHUs]
CTPOUTE/IbHO-[0POXKHBIX MaTepHasioB.
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65. ATOMHOe SiZIpO U ero CBOMCTBa. Mogienu sjep.

66. PasiioakTHBHBIE NIpeBpalljeHus] aTOMHBIX sifiep. OCHOBHBIE 3aKOHbI pajJu0aKTUBHOTO
pacrniazia. BnusiHye npupo/ipl MaTepurasa v TOJILIMHBI TOTJIONaeMOro C/10sl MaTepurasa Ha
WHTEeHCUBHOCTh U3nyueHusi. CriocoObl 3alliUThl 3ZJaHUM U COOPY>KeHHUH OT paivaliii.

67. Buibl pa/Ji0aKTUBHOTO pacriajila ¥ CBOMCTBA Pa/IMOAKTUBHBIX MpeBpallieHui. 3aX0poHeH e
Pa/IM0aKTUBHBIX OTX0/I0B

68. AnepHbie peakuyu. Peakijyy JjejileHUs U CUHTe3a.

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

IIpyimep 3agaHus:

1. OudpaxipoHHas pelieTka. Y CJI0BUsI MaKCUMyMa ¥ MUHUMYMa AU paKIvu.
JundpakijoHHbIe CIEKTPBHIL.

2. Hucniepcust ceeta. HopmasibHasi U aHOMasibHas aucrepcus. CBs3b JUCTIEPCUM U
nioryioieHus. 3akoH byrepa - Jlambepra-bepa. AHanu3 npruMeceit OpraHuyeckux u
HeopraHhyeCcKrxX MaTepuasioB B BelljecTBe (aHa/u3 BOJbI, CbIpbs CTPOUTE/IbHBIX MaTepUaioB U

AD).

3. B onbiTe HOHra cTek/siHHas T/IaCTUHKA TOIIUHOM h=12 cM momMelijaeTcst Ha Ty TU
OJIHOT0 U3 UHTephepUPYIOIIUX JIyuel TepreHJuKY/IsIpHO K yuy. HacKonbKo MOTYT OT/IMUaThCS
JPyT OT Aipyra MoKa3aTe/Td MPeIOMJIEHHs B Pa3/IMUHBIX MeCTaX TIaCTUHKH, UTOOBI M3MeHeHHe
Pa3HOCTH X0/ja OT 3TOM HEeOJHOPOHOCTHU He TpeBbIIiano A=1 MKM?_

6.2.2.2.2 Kpurepuu orjeHUBaHUsA

Y noBierBopuTe/lbH
OT1/mMmuHO Xopoiuo HeypoBieTBopuTe/1IbHO
0
'nyboko " 3HaeT Wwmeet 3HaHus TonbKo | He 3HaeT 3HaunTe/nbHOM
NIPOYHO Marepua, OCHOBHOT'O 4acTU NPOrpaMMHOr0
YCBOUJI 1o MaTepuasa, HO Marepuasa, He
MPOW/IeHHbIN CyLLeCTBY He YCBOWJ BBITIOJTHUJT
MaTepua’, B CpOK y3naraet ero. He ero nabopaTopHbIe
TNIpOJie/1aHbl JlOTyCKaeT JeTanenu, He paboTsl, 1o
" CYLL|eCTBEHHbIX B CPOK 3a/jaBaeMbIM TeMaM He
3allUILeHbI HEeTOUHOCTeu Mpo/ie/IaHbl MPOU/IeHbI
nabopaTopHbIe B KOMITbIOTEpHbIe
paboThl, OTBeTe Ha BOIPOC, Y 3alMILeHbl | TeCTUPOBAaHMS, He
1o B CPOK IpO/ie/aHbl nabopaTopHbIe cllaH
3a/jaBaeMbIM TeMaM | U 3alUILeHbI paboTsl, 1o KOJVIOKBUYM
TIpONi/ieHbl nabopaTopHbIe 3a/jaBaeMbIM TeMaM
KOMIIbIOTEPHbIe paboTsl, TIPON/IeHbI
TeCTUPOBaHUs Ha He
OL|eHKY 4 Wy 5, o BCe
C/laH KOJVIOKBUYM | 3a/laBaeMbIM TeMaMm KOMITbIOTEPHbIE
Ha TeCTUPOBAaHMS,
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OLIeHKY TIPOK/IeHbI cAlaH
«OTIUYHO», KOMIIBIOTEPHbIe KOJ/UIOKBUYM Ha
y4yacTBoBajl B TeCTUPOBAHUA Ha OLIeHKY
KOH(pepeHIUsAX OLIeHKY «Y/J,0BJIETBOPUTEJILHO
uTK », HE  pelIeHbl
«IIpoekT» 4, CcllaH WU YaCTUYHO
KOJ/UIOKBUYM Ha pellieHbl
OLIeHKY 3a/jaun
«X0pouio»,
y4yacTBOBaa B
KOH(epeHLUsX

7 OcHOBHas y4yeOHas MTepaTrypa

1. Tpodumosa T. 1. Kypc ¢usuku : yue6HOe ocobue f/isi MH)KeHepHO-TeXHUIeCKUX
cnierjuanbHOCTel By30B / T. Y. Tpodumona, 2008. - 557.

2. Tpodumora T. 1. Kypc ¢usuku : yuebHOe 110coOHe /151 MHKEeHEPHO-TeXHUUeCKUX
cnetiansHOCTel By30B / T. U. Tpodumoga, 2008. - 557.

3. Tpodumona T. 1. Pu3uka : pelieHus 3ajau: yuebHoe rmocobue /751 CTYZeHTOB CpeHeTro
crnieriaibHOro obpasoBanus / T. . Tpodumora, A. B. ®upcos, 2013. - 400.

8 lonmostHUTE/TbHAs yueOHasi IUTepaTypa U CipaBoOYHast

1. Mexanuka: [TpakTukyMm 110 ¢u3uke : yuebHOe rocobue /1151 MH)KeHePHBIX CreldaibHOCTeH
TexHu4eckux By30B / H. I1. KonHoBasnos [u ap.], 2001. - 137.

[Caitt] — URL: http://elib.istu.edu/viewer/view.php?file=/files/er-2233.pdf

2. MexaHUKa : IPaKTUKYM T10 (hr3uKe: yueOHOe 1ocoOue /I/isi TEXHUUECKUX BY30B /ISt
HaripaBieHui 550000 "TexHnuueckue Hayku'" ... / H. I1. KonoBanos [u gp.], 2008. - 131.

3. MexaHnuka. [IpakTHKyM 110 hu3MKe [D1eKTPOHHBIN pecypc] : yueOGHoe mocobwue / H. II.
Konogasnos [u gp.], 2010. - 136.

[Caiir] — URL: http://elib.istu.edu/viewer/view.php?file=/files/er-4751.pdf

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

[Caiit] — URL: http://elib.istu.edu/viewer/view.php?file=/files/er-13946.pdf

5. Tpodumosa T. U. KpaTkuit Kypc pu3mku ¢ mpuMepamu pellieHus 3a/a4 : yueb. mocobue / T.
W. Tpodumoga, 2007. - 277.

6. Tpodumora T. . CipaBoUHUK 110 (U3MKe JJ1sI CTy/IeHTOB U abutypuentos / T. U.
Tpodumona , 2001. - 399, [1].

[Caiit] — URL: http://elib.istu.edu/viewer/view.php?file=/files3/er-9140.pdf
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7. Tpodumona Tancus ViBanoBHa. ®Pu3smka B Tabmmiax u popmysiax : yuebd. mocobue fi71st By30B
o TexH. criequaabHocTsM / T. Y. Tpodumora, 2002. - 430.

8. Tpodumora Taucusi iBaHoBHa. COOPHUK 3a/iau 10 Kypcy GHU3UKH [/l BTY30B : yueo.
rocobue /17151 UH)XXeHep.-TeXH. crieriaabHocTel By30B / T. Y. Tpodumosa, 2003. - 383.

9. Tpodpumora Taucus ViBaHoBHa. COOPHUK 3a7iau M0 KypCY (DHU3UKHU C PEIIeHUsIMH : yueo.
nocobue 7151 By30B / T. V. Tpodumoga, 3. T'. TTaBnosa, 2002. - 589.

10. Tpodumona T. U. Kypc ¢usmku : yuebHoe mocobue /iyt MHKeHepPHO-TeXHUYeCKHX
crierjuanbHOCTeM By30B / T. Y. Tpodumona, 2014. - 557.

9 Pecypcol cetu IHTepHeT

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

10 IpodeccuoHanbHBIE 0a3bl JAHHBIX

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

11 IlepeyeHb WHGOPMALMOHHBLIX TEXHOJIOTHH, JIMIEH3HOHHBIX M  CBO0O/HO
PacrpocTpaHsieMbIX CHeMa/IM3MPOBAHHBIX MPOrPaMMHBIX CPeACTB, MH(OPMAIHOHHBIX
CIIPAaBOYHBIX CHCTEM

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

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

4. Microsoft Windows (XP Prof + Vista Bussines) rus VLK mnocraBka 08_2008
12 MaTepua/IbHO-TEXHUUYECKOe 00ecreueHne JUCIHIIUHBI

1. Ocuuniorpad ueTbipexKaHa/IbHbIN

2. Ocuunorpad ueTbipexKaHa/TbHBIN

3. Ocumnnorpad 4-x KaHa/IbHbIN

4. Ocuumiorpad veTbIpexKaHalbHbIN

5. Ocuunnorpad yeTbipexkaHabHBIN

6. Ocuuinorpad ueTbipexKaHa/TbHBIN

7. Ocuunnorpad yeTbipexkaHabHbINA

8. Ocuunnorpad ueTbipexKaHa/TbHBIN

9. Ocuminorpad yeTbipexKaHaTbHbIN
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10.

11.

12.

13.

14.

15.

16.

17.

18.

19.

20.

21.

22.

23.

24.

25.

26.

27.

28.

29.

30.

31.

32.

33.

34.

35.

36.

37.

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

Ocuunnorpad ueTbipexkaHa bHbIN
Ocuunorpad 4-x KaHaabHbIN

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

28



38.

39.

40.

41.

42.

43.

44.

45.

46.

47.

48.

49.

50.

51.

52.

53.

54.

55.

56.

57.

58.

59.

60.

61.

62.

63.

64.

65.

Ocuusinorpad ueTbipexKaHa/IbHBIM
Ocuunnorpad ueTbipexkaHa bHbIN
Ocuusinorpad ueTbipexKaHa/IbHBIM
Ocuunnorpad ueTbipexkaHabHbIN
Ocuusinorpad ueTbipexKaHa/IbHBIM
Ocuunnorpad ueTbipexkaHabHbIN
Ocuusinorpad ueTbipexKaHa/IbHBIM
Ocuunnorpad ueTbipexkaHa bHbIN
Ocuusinorpad ueTbipexKaHa/IbHBIM
Ocuunnorpad ueTbipexkaHa bHbIN
Ocuusinorpad ueTbipexKaHa/IbHBIM
Ocuunnorpad ueTbipexkaHa bHbIN
Ocuusinorpad ueTbipexKaHa/IbHBIM
Ocuunnorpad ueTbipexkaHabHbIN
Ocuusinorpad ueTbipexKaHa/IbHBIM
Ocuunnorpad 4-x KaHabHBIN

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

Ocuunnorpad yeTblpexkKaHaabHbIN

Mo/yJb V3yueHre penakCcalMOHHBIX KoseOaHUi
Mozynb M3yueHue miporiecca 3apsija v paspsifia KOHJeHcaTopa

MOAYJIb I/I3yT-IeHI/Ie CBOMCTB CEerHeTo3/IEKTPUKOB



66.

67.

68.

69.

70.

71.

72.

73.

74.

75.

76.

77.

78.

79.

80.

81.

82.

83.

84.

85.

86.

87.

88.

89.

90.

91.

92.

93.

MoyJb MI3yueHre 3aTyXaroIux KoebaHui

MoAyJib I3yueHre MarHUTHOTO T0JIsi COJIeHOM/a

Mo/y/ib MarasuH COTpPOTHB/IEHUM

Mozynb OnpesiesieHUe OTHOLLIEHUS 3apsi/ia 3/IeKTPOHAa K Macce
MOAYyJ/b V3yueHue 3/1.MpoLeccoB B MPOCTBIX JIMH.LEMSAX
MoAy/ib MarasvH eMKOCTei

Moayb V3yueHue siB/ieHUs1 B3aUMOMHAYKLIWA

MozyJib TOK B BaKyyMe

Moayb V3yueHue CBSI3aHHBIX KOHTYPOB

MoAyJib Mi3MepeHUe uacTOTbl METOZIOM [IBOMHOM KPYT.pa3BepTKU
Moayb N3yueHue ructepesrca (heppoMarHMTHBIX MaTepraioB
MoAy/b V3yueHne BBIHYKIEHHBIX KoJiebaHui

I'enepaTop curHanoB ¢yHKI[MOHATbHBIN

I'enepatop curHanoB (yHKLIMOHATbHbIM

I'enepaTop curHanoB ¢hyHKI[MOHATbHBIN

I'enepatop curHanoB yHKIIMOHATbHbIM

'eHepaTop (yHKILMOHAMbHBIN CUTHA/IOB

I'enepatop curHanoB yHKIIMOHATbHBIN

I'enepaTop curHanoB ¢yHKI[MOHATbHBIN

I'enepatop curHanoB yHKIIMOHATbHBIN

I'enepaTop curHanoB ¢hyHKI[MOHATbHBIN

I'enepatop curHanoB yHKIIMOHATbHBIN

I'enepaTop curHanoB ¢yHKI[MOHATbHBIN

I'enepatop curHanoB yHKIIMOHATbHBIN

I'enepaTop curHanoB ¢yHKI[MOHATbHBIN

I'eneparop curHanoB yHKIIMOHATBHBIN

I'enepaTop curHanoB ¢yHKI[MOHATbHBIN

I'enepatop curHanoB yHKIIMOHATbHBIN
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94. I'eHepaTop CUrHa/IOB (PYHKL[MOHATbHBIN

95. I'eHepaTop cUrHaA0B (PyHKLIMOHATBHBIN

96. 'eHepaTop CUrHa/IOB (PYHKLMOHATbHBIN

97. I'eHepaTop CUrHAIOB (PYHKLIMOHATBHBIN

98. 'eHepaTop CUrHa/IOB (PYHKL[MOHATbHBIN

99. I'enepaTop cUrHaIOB (PYHKLIMOHATBHBIN

100. 'eneparop cUrHanoB (PyHKLMOHATbHBIN
101. 'enepatop curHaaoB (GPyHKLIMOHATBHBIN
102. I'eneparop GyHKLMOHAIbHBIN CUTHANIOB
103. 'enepatop curHaaoB (PyHKLIMOHATBHBIN
104. I'eneparop cUrHaioB (PyHKLMOHA/TbHBIN
105. 'enepatop QpyHKI[MOHATbHBIA CUTHAIOB
106. 'enepatop cUrHanoB (PyHKL[MOHATbHBIN
107. 'enepatop curHaaoB (PyHKLIMOHATbHBIN
108. 'enepatop cUrHanOB (PyHKL[MOHATbHBIN
109. I'enepatop curHaaoB GPyHKLIMOHATBHBIN
110. 'enepatop cUrHanoB (PyHKLMOHATbHBIN
111. 'eHepaTop CUrHasOB (PYHKLIMOHATbHbIN
112. l'eneparop GyHKLMOHAIbHBIN CUTHAIOB
113. 'enepatop curHaaoB GyHKLIMOHATBHBIN
114. T'enepatop cUrHanOB (PyHKL[MOHATbHBIN
115. 'enepatop curHaaoB GyHKLIMOHATBHBIN
116. 'enepatop cUrHanoB (PyHKL[MOHATbHBIN
117. 'eHepaTop CUTrHasoB (PYHKLIMOHAIbHbIN
118. 'enepatop cUrHanoB (PyHKLMOHATbHBIN
119. 'enepatop curHaaoB GyHKLIMOHATBHBIN
120. 'eneparop cUrHanoB (PyHKLMOHATbHBIN

121. I'eneparop (pyHKLIMOHA/BHBIM CUTHAJIOB
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122. I'eHepaTop CUrHa/nOB (PyHKL[MOHATbHBIN
123. I'enepatop curHaaoB (GPyHKLIMOHATBHBIN
124. T'enepatop CUrHa/ioB (PyHKL[MOHA/TbHBIN
125. T'eHepartop (hyHKLMOHA/BHBIM CUTHAJIOB
126. 'eneparop GyHKLMOHAIbHBIN CUTHANIOB
127. I'eHepaTop CUTrHaIOB (PYHKLIMOHAIbHbIN
128. 'enepaTop cUrHa/noB (PyHKLMOHATbHBIN
129. I'eneparop curHaaoB (GPyHKLIMOHATBHBIN
130. 'eneparop cUrHanoB (PyHKLMOHATbHBIN
131. 'enepatop curHaaoB GPyHKLIMOHATBHBIN
132. I'eHepaTop cUrHanoB (PyHKL[MOHA/TbHBIN
133. 'enepatop curHaaoB GyHKLIMOHATBHBIN
134. I'eneparop GyHKLMOHAIbHBIN CUTHAIOB
135. 'enepatop curHamoB GyHKLIMOHATBHBIN
136. 'eneparop cUrHanoB (PyHKLMOHATbHBIN
137. 'enepatop curHaaoB GyHKLIMOHATbHBIN
138. 'enepatop cUrHanoB (PyHKLMOHATbHBIN
139. I'enepatop curHaaoB GyHKLIMOHATBHBIN
140. 313016 ®orometp KOK-3

141. 313214 ®orometp KDPK-3

142. 315759 Cnektpodorometp CP-46

143. 13036 ®otometp POY

144. 13035 ®otomerp POY

145. 312259 BoneT™meTp B7-16A

146. 312265 Bonst™meTp B7-16A

147. 312263 BosistmeTp B7-16A

148. YcraHoBKa 151 poBefieHus onbita @panka-I'epria ¢ HeoHoBo# TpyOkoit PHYWE

149. 16349Y craHOBKa fi/orpe/iesieHus Y e/IbHOTO COTIPOTUB/IEHUS
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150. YcraHoBKa /151 u3ydeHus Audpakiyuy 3eKkTpoHoB PHYWE

151. YcraHoBKa 15 u3yuenus 3akoHa Mamoca PHYWE

152. YcraHoBka "IIoctpoeHue 30H ®@peHesiss/30HHbIe 1acTUHbl' PHY WE

153. YcraHoBKa /151 U3yuyeHUs 3aKoHa u3nyueHusi Creana-bonbiivana PHYWE
154. YcranoBka aya uccnegosanus Kosnery Herorona PHYWE

155. YcraHoBKa 15 M3yuyeHus Audpakivy Ha ILeJId U TIPUHLIMTIA HeoTpe/ieIeHHOCTH
Ieitzenbepra PHYWE

156. YcraHoBKa /151 onipefiesieHuyst moctosiHHOW [1nanka npu nomoru ¢otosddekra PHYWE

157. YcraHoBKa 1151 MICCe0BaHUs IMCTIEPCHU U pa3periarolel CriocOOHOCTH TIPU3MBbI 1
IvdpakuuonHoro cnektpockona PHYWE

158. YcraHoBKa /151 u3ydyeHusi uHTepdepenuy ceeta PHYWE

159. YcraHOBKa [jis1 U3y4YeHUsl TeMITePaTyPHOU 3aBUCUMOCTH 3JIEKTPOTIP.TBEP.TeJ
®IIK-07/PHPO

160. JTabopaTopHasi ycTaHOBKA "f1iepHbIii MarHUTHBIN pe30HaHC"
161. JTabopaTopHas ycraHoBKa "MccienoBanues: BomHOBOM ontikyu CBU-auanason”

162. YcraHoBKa /151 u3yuyeHusi a¢dekra Xosna B monynpoogHukax PI1K-08/PHITO
Pycyuripubop

163. YcraHoBKa /151 u3yueHusi a¢dekra Xosna B monynpoogHukax PI1K-08/PHITO
Pycyuripubop

164. YcraHoBKa A1t n3yueHus abcosoTHO uepHoro Tesia @ITK-11/PHITO Pycyunpubop
165. YcranoBka fyist u3ydenus p-n nepexoga ®ITK-06/PHITIO Pycyunpubop
166. YcraHoBKa i u3yueHus p-n niepexoga ®ITK-06/PHITO Pycyunpubop

167. YcraHOBKa Ay U3y4YeHHs] TeMIlepaTypPHOM 3aBUCMMOCTH 3/1eKTPONP.TBep.Tejl
®ITK-07/PHPO

168. YcraHoBka "OrnpeziesieHre OTHOLLIEHUS TeryioeMKoCTy Bo3ayxa" PIIT1-6x1 HIIII "Yurex-
[Tpogpu"

169. YcranoBka "V3yuenue Bsa3kocty Bo3zgyxa" ®IIT1-11 HIII "Yurex-ITIpodpu"

170. JTabopaTopHas yctaHoBKa "[Iudpakius S1eKTpOHOB"

171. YcraHoBKa fyist u3ydenus BHelHero ¢otosdpdexra PITK-10/PHITO Pycyunpubop
172. 16001 Ckambs ontuueckass CO-1M

173. 310422 Ckambs ontrueckas CO-1M
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174. 10345 Ckambs ontrueckas CO-1

175. 13915 Ckambs onrtrueckas CO-1M
176. 314420 J1abopaTOpHBII ONTHUECKU KOMITTEKT
177. 15834 XpomaTtorpad Xpom-5

178. 166699 Xpomarorpad"Xpom-5"

179. 15180 XpomaTtorpad JIXM 80-1

180. Mupometp IR- T4 CONDTROL PRO
181. pemens FO130300JF 55 Hacazok

182. NnTepakTnBHas cuctema /ActivBoard
183. VnTepakTuBHas cuctema /ActivBoard
184. NnTepakTuBHas cuctema /ActivBoard
185. VHTepakTuBHas cuctema /ActivBoard
186. NnTepakTnBHas cuctema /ActivBoard
187. VlntepaktuBHas cuctema /ActivBoard
188. NnTepakTnBHas cuctema /ActivBoard
189. VntepakTuBHas cuctema /ActivBoard
190. Becer Ohaus SPU-123

191. Bnaromep UB/IM-2

192. 14068 YHuBepca/ibHbII MOHOXPOMAaTOP
193. 14069 YHuBepcaibHbIii MOHOXPOMaTOP
194. 16000 Monoxpomatop YM-2

195. ITeus SKIIC 10 mo 1300C 10n(kamepa MKPB.MHOroCTyn.MUKPOIPOLIECCOPHBIN
per.mozep.z/1s1 MMpoJv3a

196. 30703-30774 JlabopaTopHoe 060pyZOBaH1e

197. 311450 Ctunockon CJI-13

198. MeTteocTanus "Onekrponuka-8"/ HITO "PedsnexTop”
199. Meteoctanuus "Onektponrka-8"/HIIO "Pedextop"

200. KomriiekT ylabopaTOpHBIX HacaJok K Aucriepratopy KOM-7.5
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201. Komriniekt 1abopaTOpHBIX HacaJokK K Aucnepratopy KOM-7.5
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