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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-2 Crioco6HOCTb peliath 3aiaud B 061actu
npodeccroHanibHON JesiTeTbHOCTH, TIPUMEHSIS OIIK OC-2.1
0O0ITIeMH)KeHePHBIe 3HAHUS

OITK OC-7 Crioco6HOCTb MPOBOAUTE U3MepeHUs U
HabsrozieHus B cepe npodecCUoHaIbHOU JesITeTbHOCTH,
obpabaTbIBaTh U Mpe/CTaB/IATh IKCTIepUMeHTa/IbHbIe
JlaHHbIe

OIIK OC-7.1

1.2 B pe3yibTaTe 0CBOeHHs JUCIUIIHHBI Y 00yYaOIIMXCA AO/DKHBI ObITH C()OPMHUPOBAHBI

Kopg,

CopepixaHue HH/UKATOpa Pe3ynbTar 00yueHust
HHJUKaTopa

3HaThb 3HaTb OCHOBHbIE SIBJIEHUS U
3aKOHbI MEXaHWKH, MOJIEKY/ISIPHOU
(bY3MKM U TePMOJUHAMUKH,
3/7IeKTpUUeCTBa U MarHeTr3ma,
OCHOBHbIe (pU3MUeCcKUe BeJTMUUHBI U
KOHCTaHThI, UX OMpejie/ieHre 1
eJMHULbI U3MepeHUs
Wcnosnb3yeT 3HaHUS PU3NUeckuxX | YMeTb YMeTb UCIO0/b30BaTh
3aKOHOB 10 pa3zesiaM (U3MKU: | [TOy4YeHHbIe 3HaHUS MPY 3allUTe
MeXaHHWKa, MOJIEKY/IpHast hU3rKa | 1ab0paTOPHBIX M MPAKTUUECKUX
Y TepMOJIMHaMUKa, 37IeKTPUUeCTBO | paboT, 3arychiBaTh OCHOBHBIE
Y MarHeTusM B (hopMy bl IPOIIEHHBIX Pa3ziesioB
npoeCcCHOHATLHOU J1esiITeIbHOCTH | (PU3UKU, UCTIOIb30BaTh (PU3NUYeCKre
3aKOHBI TP peleHny mpobiem
npo¢ecCOHaTbHOU JesiITeIbHOCTU
Bnapers Biiasets MmeTosamu
NIpOBeJieHUs (PU3NUYEeCKUX M3MepeHUH,
MeTO/IaMU KOPPEKTHOW OL|eHKU
TIOTPeLLHOCTeN TIPU NPOBe/IeHUU
(hr3UUeCKOro sKCrepruMeHTa.
OIIK OC-7.1 Ha ocHoBe ocBoeHHOro pa3ziena | 3HaTh 3HaThb OCHOBHbIE pa3zesibl

OIIK OC-2.1

MaTemaTHuueckoi 00paboTKu MaremaTHuueckol 06paboTku
pe3ynbTaToB (hHU3UUeCKUX pe3ynbTaToB (M3UUeCKUX W3MepeHU.
M3MepeHu CriocoOeH POBOUThL | YMeTh YMeTh IPOBO/IUTh
MaTeMaTH4ecKyo 3KCIIepUMeHTa/IbHble U3MepeHUs
CTaTHCTHUECKYI0 00paboTKy (hM3ryecKUX BeJIMUMH, a TaKXe
9KCIIePUMEHTa/IbHbIX JaHHbIX, | IPOBOAWUTH MaTeMaTUUYeCKYIO
PaCCUUTHIBATH TOTPELITHOCTh CTaTUCTUUECKYI0 00paboTKy
n3MepeHust GU3UKO-XUMUYECKHX | SKCIIePUMeHTa/IbHbIX IaHHbIX
XapaKTepuCTUK (ha3oBbIX Bnapers Biagets MeTofaMu pacuyeTa
TripeBpallieHui MeTaJlJIoB TIOTPeIITHOCTU U3MepeHust (PU3MKO-
pa3/IMYHbIMU METOJAaMU XUMHAYECKUX XapaKTepPUCTHK (ha30BbIX
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TIpeBpaIlleH|u MeTa/I/IOB Pa3/TUUHbIMU
criocobamu

2 MecTo pauciMIuiMHbI B cTpyKType OOII

V3yuenune auciuruiiHbl «Pu3nka» 6a3upyeTcss Ha pe3y/bTaTaX OCBOEHUs CJIeAYIOIIUX
JUCIUTUIMH/TIDAKTHK: «MareMaTuKa», « iHhopMaloOHHbIe TeXHOJIOTHN», «BOKC»

JucuuruivHa sIBsieTCsl TMpeecTBYOMIe AJis JUCLUIIIMH/TIPAKTUK: «ODJIeKTPOTeXHHKA
U 3JIEKTPOHHWKa», «IIpOM3BOACTBEHHAs TIpAaKTHKA: TPeJAWIIIIOMHAst TpaKTHKa», «YueOHast
TMIPAaKTHKA: 03HAKOMUTeIbHAs TIPAKTUKA», «DJIeKTPOMEeTa/IJTypPrusi altOMUHUS U TIPOEKTUPOBaHKe
I[EXOB 3/IEKTPO/IM3a», «XUMHUSI», «YueOHas TMpaKTHKA: HayuyHO-MCC/eJoBaTesbckass paboTa
(monyueHWe TIEPBUUHBIX HABBIKOB HAyUHO-HMCCIe0BaTe/IbCKONM paboThl)», «CTpoeHue W
CBOMCTBA a/FOMUHUEBBIX CIUIaBOB», «Teopusi THAPOMeTa/TypruuecKrux MpoiieccoB», «Teopus
JIUTEWHBIX TpoLeccoB», «Teopusi THMPOMeTa/TypruyecKUx TpoLeccoB», «Metamtyprus
0/1arOpOIHBIX ~MEeTa//IoB», «MeTa/Typrusi JIeTKUX MeTa/uIoB», «MeTa/ulyprust  peikux
MeTaJlJIOB», «MeTa/ulyprust ~ TSDKeJbIX  LIBETHBIX MEeTaJslIOB», «ABTOMaTH3aLUs
TIPOM3BO/ICTBEHHBIX TIPOLIeCCOB», «Cyxasi ra300UMCTKA 1[eXOB 37IeKTPO/I3a»

3 O0beM AUCIHMILTHHbBI

O06BemM AUCHMIUIMHBL cocTaBasgeT — 6 3ET

TPpyA0eMKOCTb B aKaJeMHUYeCKHX yacax
Bujy yue6Hoii paboTh1 (OpuH akajeMUuyeCcKuil yac COOTBETCTBYeT 45
MHHYTaM aCTPOHOMUYECKOTO yaca)
Bcero Cemectp Ne 1
OO0111as1 TPYZA0eMKOCTh AUCIIUATITHHBI 216 216
AyIUTOpHBIE 3aHATHS, B TOM YUCJIE: 64 64
JIEKIINU 32 32
naboparopHbie pabOThI 16 16
TpaKTUYeCKrue/CeMUHapCKUe 3aHsITUs 16 16
CamocTosTenbHast paboTta (B T.4. 116 116
KYPCOBO€ MPOeKTUPOBaHue)
TpyA0eMKOCTb IPOMEXKYTOUHOM 36 36
aTTecTtaluu
Bu npome>XyTOuHOM aTTecTalyu
(MTOrOBOrO KOHTPOJISI IO JUCLIUIL/IMHE) JK3AMEH JK3aMeH

4 CTpyKTypa U cojiepKaHue JUCLUII/INHbI
4.1 CBojiHbIEe JaHHbIE 110 COAEPKaHHUI0 AMCLIUT/IUHBI

Cemectp Ne 1

No HaumeHnoBaunue HEKL[I/II/IB“ALI Ko““;;‘; HoR paﬁoT1;113 (CEM) CPC dopma
n/n pa3;zeﬂa 1 TeMbl N Kon. N Kon. N Koum. N Ko TzKym:ro
JAMCLIUIITUHBI o Yac. o Yac. o Yac. o Yac. | KOHTPOISA
1 2 3 4 5 6 7 8 9 10 11
1 Tema 1. 1 2 1 2 1 1 YcTHBIN
KuHemaTrKa orpoc
2 Tema 2. luHamuka | 2,3 4 3 2 2 1 1 44 YcTHbI
MOCTYIaTeJbHOTO orpoc




Y BpallldTe/IbHOT'O
ABKEeHUA

Tema 3. 3aKOHBI
COXpaHeHUs B
MeXaHHKe.

3 OJIeMeHThI 4 2 4 ¥ cTHbil
o orfpoc
CIieliaIbHON
Teopuu
OTHOCUTE/IbHOCTHU
Tema 4.

4 MonexynsapHas 5.6 4 5,7 YcTHbIN
(cTaTtrcTryeckas) orpoc
¢hu3mKa

5 Tewma 5. 7.8 6 Y CTHBIN
TepMoarHaMHKa onpoc

6 Tema 6. 10 8,9 YcTHbIN
DJIEKTPOCTaTHKa onpoc
Tema 7.

7 TTocTostHHBIN 3 11 9 11 10 Y CTHBIN
371eKTpUYeCKUN orfpoc
TOK
Tewma 8. YcTHbIN

8 12
MarHuTHoe moJie onpoc
Tema 9. .

Y cTHBIU

9 DneKTpOMarHuTHa

ornpoc
sl IHIYKLUST
Tema 10.

10 Mal:‘JHI/ITHLIe 13 Y CTHBIM
CBOWCTBa ornpoc
BelllecTBa
Tema 11. OcHoBBI
Teopuu Makcsesia .

Y CTHBIV

11 i 14

orfpoc
371eKTPOMarHUTHOT
0 MoJist
Tema 12.

12 MexaHnuueckue u 15, 1 24 Y cTHBIN
3/71eKTPOMarHUTHbI 16 ornpoc
e KojiebaHus

13 Tema 13. BonHbl YcTHbIN

orpoc

14 Tema 14. 17 13 10, 38 Y CTHBIN
BosiHOBas ontrka 12 onpoc
Tema 15. YcTHBIN

15
KBaHTOBas onrvka 0IIpoC
Tema 16. Teopust .

Y CTHBIM

16 aTtoMa BoJopoja 14

orfpoc
o bopy
Tema 17.

17 DJiIeMeHTbI YcTHbBIN
KBAaHTOBOM orpoc
MeXaHUKHU
Tema 18.

DJleMeHThI .
i Y CTHBIN
18 COBpPeMeHHOU
orpoc
(bu3uKY aTOMOB U
MOJIEKYJI

19 Tema 19. YcTHBIN

DJIeMEeHTHI OIIpoC

siIepHON (HPU3UKH U
U3MKN




3J/IeMeHTapHBIX

YacTuL]

IIpomesxyTouHas 36 Ok3ameH
aTTecTalys

Bcero 32 16 16 152

4.2 KpaTkoe co/iep>xaHue pa3/ie/ioB ¥ TeM 3aHATHHU

Cemectp Ne 1

Ne

Tema

Kpatkoe copepxaHue

Tema 1. KunemaTtuka

dusnueckue Mojie/ii. KuHeMaTHueCcKoe OmnrcaHue
JIBU)KEHUS - BEKTOPHBIM, KOOPJAWHATHBIN U
eCTeCTBeHHbIN criocobbl onrcanusi. CKOpOCTb,
YCKOpeHUe, HOpMaJ/lbHOe U TaHTeHLha/IbHOe
YCKOpEeHUS.

Tema 2. [JuHamuka
NOCTYIIATe/IbHOTO U
BpalllaTe/IbHOro
[BYDKEHUs]

YroBas CKOpOCTb U yI/I0BOe yCcKopeHue.Macca, cuna
Y UMITyJbC. 3aKoHbl HeroTOHA. HenHeprjuanbHble
CUCTeMBI OTCYeTa U CUIbl UHepLHU. ['paHuLb
TIPUMEHHUMOCTH K/1aCCUYeCcKOro crocoba st
OMNMCaHUA JABWKEHUS YaCTUL]. 3aKOHbI U3MEeHEeHUs U
COXpaHeHUs1 UMITyJIbCa [/l CUCTeMbl MaTepyabHbIX
TOYeK.

MoMeHT uHepLY TBepZOro Tejla OTHOCUTEIbHO OCH.
MomeHT cuiibl, MOMEHT UMIyJibca. TeopeMa o
JBIDKEHUH LIeHTpa MacC. Y paBHeHue IMHaMUKU
BpallaTesIbHOrO IBUKEeHUs TBepOro Teja

Tema 3. 3aKOHBI
COXpaHeHUsl B MeXaHHKe.
DJIeMeHThI Cel[haIbHOU
Teopuu
OTHOCHUTEe/IbHOCTH

3aKOHBI U3MEHEeHUS ¥ COXPaHeHHUsI UMITy/IbCa U
MOMeHTa UMITyJIbCa [/l CUCTeMbI MaTepUaIbHbIX
TOUeK. 3aKOHbI COXPaHeHHs KaK MPOSIB/IEeHUE
CBOWCTB 3BKJ/IM/|0BA POCTPAHCTBA, €ro 0JHOPOAHOCTH
Y M30XPOHHOCTU. PaboTa 1 KMHeTHYeCKast JHePrusi
MaTepuaibHON TOUKU. MorHocTh. PaboTa u
KUHEeTUYeCKasl SHeprys BpallaTe/lbHOrO ABMKeHUS
TBepZoro TeJa.

JwvccunatrvBHbIe, KOHCEPBAaTHUBHbBIE U
HeKOHCepBaTUBHbIe CUibl. [loTeHLMaIbHasE SHeprusl.
3aKOH COXpaHeHMs U MpeBpallleHNs SHEPTUU U ero
CBSI3b C OJJHOPOJHOCTBIO BpeMeHU

[Tpeo6pa3soBanus ["amnes. IHBapyuaHTHI
nipeoOpa3oBaHus B KJIACCUUECKON MeXaHUKe.
[TocTynatel cierjuasbHOW TEOPUU OTHOCUTEBHOCTH.
[TpeobGpa3oBaHusi JIopeHIia U C/IeICTBUSI UX B TEOPUH
OTHOCHUTEe/IbHOCTH JWHIITelHa. CBsI3b MacChl U
sHepruu. CrieicTBUs U3 npeobpa3zoBaHuii JlopeHija:
COKpaIlleHHe JBWKYIIUXCS MacIiTaboB [I/TMHBI,
3aMe/j/ieHie BDEMEHH, 3aKOH C/I0)KEeHUSI CKOPOCTEM.
NHTepBan Kak ”HBapUAHT TEOPUU OTHOCHUTETbHOCTH.
PensgTuBMCTCKUI UMITY/IbC. Y paBHEHUE [BYDKEHUS
PEJIITUBUCTCKOW YaCTHULbl U €r0 NUHBaPUAHTHOCTD
OTHOCHTeNIbHO TIpeobpa3oBanwmii JlopeHia. Pabora u
sHeprus. CTonkHOBeHUe yacTull. Vzes yckopuresnen
CO BCTPEUYHBbIMU IYUYKAMH.
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Tema 4. MonekyJisspHas
(craTucTUUecKas)
¢dusmka

Hedopmaiiuu ciBura U KpydeHust B CTPOUTEbHBIX
Marepuasnax U KOHCTPYKLMsAX.3aK0H ['yka

3akonsl [Tackans u Apxumefa. JIBrmkeHue uieanbHOU
JKUAKOCTHU. Y paBHeHUe bepHy/iu
Makpockonuueckue coCTOsiHUSA. VjeanbHbIi ras, ero
3aKOHBI. Y paBHeHHe COCTOSIHUS MiealbHOro rasa.
TeruioBoe gBKeHMe. MakpOCKOIMuecKue
rapamMeTpbl. Y paBHeHUsl COCTOSIHUS. BHyTpeHHss
sHeprus. [laB/eHue rasa ¢ TOUKY 3peHust
MOJIEKY/ISIPHO-KUHETUUeCKOM Teopun. MoJieKynsipHo-
KWHETUYeCKUI CMBIC/T TeMIepaTypbl. AOCOTIOTHBIH
HOJIb.

[ToHsiTve 0 BepPOSITHOCTH U (PYHKILIMU pacripe/ie/ieHusl.
Pacnipeiennenue Makcsesia. Pacrtipesenenue
Bonbiimana. bapomeTtpuueckasi popmyiia.
BorunciieHue cpeiHUX 3HaUeHU C TTIOMOILbIO
GYHKI[MM pacrpe/ie/ieHus.

Tema 5. TepmogrHaMuKa

OOpaTtumble ¥ HeoOpaTHMBbIe TeTI/IOBbIe MTPOLIeCCHI.
TenoBble nporjecchl. [TepBoe Hauano
TepMoZUHaMUKK. [IprMeHeHMe 1epBOro Havuana
TepPMO/IJMHAMUKHU K U30TIpOLIeccaM.

OHTponusi. Bropoe Hayano TepMoMHAMUKH.
OrnipepesieHre SHTPONUU HEPAaBHOBECHOW CUCTEMBbI
yepe3 CTaTUCTUUECKUN BeC cOCTOsTHUSA. [IpyuHIun
BO3pacTaHus SHTPOIUK. TpeThe Hayano
TePMOJAUHAMUKU

SABnenus quddys3uu, TerI0NPOBOJHOCTH U
BHyTpeHHero TpeHusi. KoadduimeHnTs! aguddy3um u
TEIJIONPOBOIHOCTHU. BSI3KOCTb ra30B U KUAKOCTEM.
Hukn KapHo. MakcumanbHbiii KIT/1 TeryioBoit
MaIivHbl. Teri0eMKOCTh MHOTOaTOMHBIX I'a30B.
HepocraTouHOCTb K/lacCMUeCcKoW TeoOpumn
TeryioeMKocTeld. TpeTbe Hauaso TePMOAUHAMUKHU.
PeanbHble rasel. YpaBHeHue Ban-aep-Baanbca.
Vicnapenwue, cyO/iumarivisi, TiaBjieHHe v
KpucTa/anu3auus. AMopdHble Tesna.Pa3oBbie
niepexozel [ v II poza./luarpaMma COCTOSTHUSA.
TpoliHast TouKa.

[ToBepxHOCTHOE HaTsKeHHe. CMaurBaHue.
KanunnsipHele siBieHus [laBieHue noj, UCKpPYUBIEHHOU
MOBEPXHOCTBIO KUAKOCTU

TenioeMKOCTb TBepZbIX Te/. THIbl KpUCTamInyecKmux
TBeppbIxX Ten.JledeKTbl B KpUCTasIIax.

Tema 6. DyekTpocTaTHKa

3akoH Kynona. HanpsokeHHOCTb U MOTeHI[ral
3JIeKTPOCTaTUUYeCKOro rovis. CBs3b MeXy
HaMpsDKeHHOCTBIO U MoTeHI[uasioM. Criocobbl pacueTa
XapaKTepUCTHK 3JIeKTPOCTaTUYeCcKOro IoJis: a)
TIPUHLIUI CyTIeprio3uiiuy, 6) Teopema "aycca, B)
TeopeMa O LMPKYJIALMU BeKTOpa HalPsDKeHHOCTH.
KoHpgeHcaTopsl

[wvsneKTpuKY. DneKTpruyeckui aumnoss. Teopema
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Octporpaackoro-I'aycca. CerHeTO3/1eKTPUKHU

Tema 7. IToCTOSSHHBIN
371eKTPUUECKUI TOK

YcnoBus cylecTBOBaHUS TOKA. 3akoHbI Oma 1
Ixoynsi-JIeHLja B UHTErpaabHOU U
mubdepernransHOM Gopmax. O6001[eHHBIN 3aKOH
Owma. ITpaBuna Kupxroda. Tok B pa3nuuHbIX cpefiax.

Tema 8. MargutHoe 1oe

MaruutHoe nosie. MaruutHast UHAYKOUA. OIbIThI
®apages. 3akoH Dapages. [Ipasusio JleHua. 3akoH
buo-Cagapa- Jlaraca. Cunel Amrepa, JlopeHua.

Tema 9.
DJIeKTPOMarHUTHast
VHI YKL

[ToToK MarHUTHOW UHAYKLIUU. SIBNIeHue
caMovHAyKLUuU. NHAYKTUBHOCTH. B3avMHas
WUHIYKIUsS. DHEPrusi U 00beMHast TUIOTHOCTb SHepPTUr
MarHUTHOT O TOJISI.

10

Tema 10. MaruutHble
CBONCTBA BellleCcTBa

OcCHOBHBIE YpaBHeHUs] MarHUTOCTaTHKU B BelllecTBe.
MonekyisgpHble TOKU. HamMarHUueHHOCT..
HaripsykeHHOCTb MarHUTHOTO M0J151. I'paHryHbIe
yCJIOBUS /111 XapaKTePUCTUK MarHUTHOI'O T10JIS1 Ha
rpaHuLie IBYX ()eppOMarHeTUKOB.

11

Tema 11. OcHOBBI
Teopuu MakcBeJiia JJist
371eKTPOMarHUTHOTO
T0J151

YpasHenus Makcsesuia. Y paBHeHust MakcBesia [j1s
3JIeKTPOMAarHUTHOIO 10Jid. YpaBHeHUss Makcsesiia
JJ151 CTaLOHAPHBIX T10JIeN.

12

Tema 12. Mexanuueckue
Y 3/1IeKTPOMarHUTHbIE
Kos1e0aHus

IToHsiTHE 0 KOMebaTe/TbHBIX TIPOLIeCcax.

AMIUIUTYZa, KPYrOBasi UacToTa, (ha3a rapMOHMYECKHX
Kosebanmii. CBOOO/HBIE 3aTyXaromye KosebaHusl.
Jlorapudmuueckuii IeKpeMeHT, 100POTHOCTb.
Pe3oHaHC. BeIHY>X/IeHHbIe KOle0aHuUs B
37IEKTPUYECKHX TIensix. [lepeMeHHbIN TOK. MeTof
BEKTOPHBIX /TarPaMM.

13

Tema 13. BoHbl

BonHoBelie niporjeccel. [1no0ckas cuHycorganbHas
BOJIHA. [I/1MHa BOJIHBI, BOJTHOBOE YMCJIO0. Y paBHEHUe
Oeryiieli Bo/iHbL. BoHOBOE ypaBHeHHe. DHEPTUs
pacrpoCTpaHeHus 37IeKTPOMarHUTHOM BOJTHBL. BekTop
YwmoBa- [ToliHTHHTA.

14

Tema 14. BosHoBasa
OITUKA

Wnrepdepennus BoaH. CIocoObI MOTyyeHust
KOrepeHTHbIX UCTOUHMKOB CBeTa: onbIT FOHra,
3epkasio v buripuzma Ppenersi, Kosiblia HeroToHa.
YcoBust ycusieHus U octabnenus ceeta./ludpakiys
BoJiH. [Ipunuun I'tolireHca-®penens. Judpakiys
®penens. Iudpaxuus @paynrodepa. [Ipoctbie
3ajauM qudpakiuu: Audpakiiys Ha OJHOM U MHOTHX
miensix. JudpakiyuoHHas pelleTka.

Jucnepcust cBeTta. D/1IeKTPOHHAsS TeOPUs AUCIIepCUN
ceeta. [TorsoieHue ceeta. 3akoH byrepa - JlambepTa
- bepa. OnTnyeckasi JIOTHOCTb,
nponyckanue.llonspusanys ceeta. [lonspusanus
BOJIH IPYU OTPa’KeHUU U TpeIOMJIeHUH. 3aKOH
bproctepa. I1pu3ma Hukoss. 3akoH Mastoca.

15

Tema 15. KBauToBas
OIITUKA

KopnyckynsipHO-BO/THOBOM yanu3m, NPUHLUI
Heorpe/|e/IeHHOCTH.

[Tpo6ieMbl M3/TyUeHHs1 UepHOTO Teja. 3aKOHBI
TeIVIOBOT'0 U3/Ty4YeHUsl. DHEePrysi U UMIYJ/IbC CBETOBBIX
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kBaHTOB. PoTo3¢dekT. DpdexT KomnToHa.
O6pa3oBaHre ¥ aHHUTUJISALUS 31€KTPOHHO-
MO3UTPOHHBIX Map. J7ieMeHTapHasi KBAHTOBasi TeOPUsI
u3/yueHust. BeIHY)X/JeHHOe U CIIOHTaHHOe U3/lyueHue
(hOTOHOB.

16

Tema 16. Teopust aToma
BoZopoza o bopy

®usrika aTOMOB U MoJsieKkya1. Mogenu ToMcoHa U
Pesepdoppa. JInHelyaTelil CrIeKTp aToMa BOA0OPOJa.
[Toctynatel bopa. OnbiTel @panka u 'epra
YpasHenue lllpeaunrepa /s 3/1eKTPOHA B aTOMe
BoZiopoza.KBaHToBble unciia. CriviH 3/1€KTpOoHa.
[Mpunanyn ITaymm.CrieKTpbl BOJOPOAOTOA00HBIX
aTOMOB.

17

Tema 17. DnemMeHTBI
KBAHTOBOU MeXaHUKU

I'unoTesa ae bpoitnisa. [udpakiivist 371eKTPOHOB U
HeliTpoHOB. COOTHOIIIEHUs] HeoTipe/ie/IeHHOCTEeM.
Habopb! 0IHOBpEMEHHO U3MepSIEMbIX BeJTMUHH.
3ajjaHue COCTOSIHUS MUKpoUacTul]. BoiHoBast
GbyHKIUS, ee CTaTUCTUUECKUM CMBIC/. BpeMeHHOe
ypaBHeHue llIpesuHrepa. CtaljioHapHOe ypaBHeHUe
[Ipeaunrepa, ctaoHapHbIe cOCTOsTHUS. YacTuia B
MOTeHLMabHOM siluKe. TyHHe/nbHbIN (D QeKT.
["apMoOHMYeCKUI OCLIIISITOP

SIBneHue CBepXIPOBOAMMOCTH.30HHAs TEOPUSI
TBEPBIX Te. CoOOCTBEHHAst U MPUMeCHast
MPOBOJMMOCTH TOTYTIPOBOJHUKOB.
@DOTONpPOBOIUMOCTD TIO/IYTIPOBOJHUKOB. KOHTaKTHEBIE
Y TepMO3JIeKTPUUEeCKHUe SIBJIEHUS] B KOHTAKTaX:
MeTaJl/I- MeTasll, HOJAYIPOBOAHUK-TIOYTIPOBOJHHUK.
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Tema 18. DyieMeHTbI
COBpeMeHHO! (U3UKH
aTOMOB 1 MOJIEKY/I

OJileMeHTapHbIe yacTULbl. B3auMoripeBpallieHus
vactull. KBapku. Bemectso u none. Mepapxus
B3auMoziercTBUi. O eIMHBIX TEOPHUSX TT0JIS
[TepcrieKTUBBI pa3BUTHS HHU3UKU MUKPOMHUPA.
ITpo6iembl coBpemeHHOM Ghr3uku. CoBpeMeHHast
bu3nueckas KapTUHa MUpa.
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Tema 19. DyieMeHTbI
s1lepPHON (PU3KKU U
(bU3MKK 3/1eMeHTapHbIX
YacTHL]

OcHOBBI siZlepHOY (U3UKHU. Paju0akTHBHOCTB.
AnepHble peakuuy

ATomMHOe sipo ¥ ero cBorcTBa. Mogenu sigep.
AnepHble cuibl. nepHble peaklyy. PafioakTBHBIE
TpeBpallleHus aTOMHBIX sfep. Peakuuu feneHus u
CUHTe3a

4.3 IlepeueHb /1ab0pPaTOPHBIX padoT

Cemectp Ne 1

. Kos1-Bo akajeMuuyeckux
Ne HaumeHoBaHue 1a00paTOpHOI PadoThI
4acoB

1 YckopeHnure cBO60OAHOTO TafieHys1. ['paBUTaI[MOHHOE 2

oJie 3eM/Iu.
2 N3yyeHue 3aKOHOB JMHAMUKU. VI3yueHne 3aKOHOB 2

COXpaHeHusI
3 ITpoBepka OCHOBHOTO 3aKOHA BpalljaTe/IbHOr'o 9

[BYDKEHUS]
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OnpezieneHye MHAMUUECKOro Ko3dduiieHTa

4 2
BSI3KOCTH MeTOo0M CTOKCa

9 WccnenoBaHuye 11e11 NOCTOSIHHOTO TOKA. 2

11 W3MepeHue MOIIIHOCTH MEPEMEHHOr0 TOKA U CJIBUTa 9
a3 Mex/ly TOKOM U HarpsbkeHreM

13 ITpoBepka 3akoHa Masntoca 2

14 OnpezienieHye MOCTOSIHHOM Puibepra ¢ moMOIIbI0 9

YHMBEPCAJIbHOT'O0 MOHOXPOMAaTopa

4.4 TlepeyeHb NPAaKTHUECKHX 3aHATUMN

Cemectp Ne 1

Ne

TeMbl IPAaKTHUYECKUX (CEMHHAPCKHUX) 3aHATHI

Ko/i-Bo akajeMuueckux
4acoB

Kunematnka IMOCTYIIaTe/JIbHOT'O ABMXKEeHUA

1

I,Z[I/IHEIMI/IKa MOCTYIIaTE€/JIbHOI'O ABHMXXEHUS.

Pabota 1 3Heprusi. 3aKOHbI COXpaHeHUsI

3akoHnsl [Tackans u Apxvumea

A (U RN

Muddy3usi, TeryIonpoBoJHOCTb, BHyTPEHHEe
TpeHue (BS3KOCTh)

N NN [

N3oripouieccel. YpaBHeHre MeH/elieeBa-
Knaneripona. 3akonbsl ABorazpo, /laspToHa.

3akoH KysioHa. Ha.npsokeHHOCTh U MOTeHLuanl,
CBS3b MeXy HUMU. TeopemMa 0 LUPKYJISLIUHN.

CriocobbI pacueTa XapakTepUCTUK
3/IeKTPOCTaTUUYECKOTO TOJISI: a) TIPUHLIUTI
cymeprio3uniyy, 6) Teopema I"aycca, B) Teopema o
L[UPKYJISILIUU BEKTOpA HaNpsyKeHHOCTH.

10

WuTepdepenius. Judpakiys

11

3akoHbl OMa u [Ixoynsi-JIeHlia B UHTerpajibHOU U
mddepenrranbHol popmax. O600ILeHHBIN 3aKOH
Owma. [IpaBuna Kupxroga. Tok B pa3nuuHbIX
cpefax.
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Hucniepcus. ITonspr3anus.3akoHs! bprocrepa,
Mantoca.

4.5 CamocTosTe/1bHasA padora

Cemectp Ne 1

Ne Buj CPC Ko/i-Bo akajeMuueckux
4acoB
1 [ToaroroBka K NpakTUUeCKUM 3aHSITUSIM 44
(y1abopaTopHBIM paboTam)
2 [ToaroroBka K 5K3aMeHY 24
3 PacueTHO-rpadhryeckre ¥ aHaJIOTMUHbIe PabOThI 10
4 PelieHue crieliasibHbIX 3a7a4 38

B xope npoBesieHNs 3aHATUN 10 JUCLMIVIMHE UCIIO/Ib3YIOTCS CJIeYIOIIYe UHTepaKTUBHbIe
MeTo/bl 00yueHus:: [InucKyccust




5 IlepeyeHb yueOHO-MeTOANYECKOr0 00ecreueHusl JUCIUTIMHBI
5.1 MeToanueckue yKa3aHUA /1A 00yYarOI[UXCSA 110 0CBOEHHIO JUCHUILTMHBI
5.1.1 MeToauuecKne yKa3aHusl /ISl 00y4alOUXCsA M0 MPAKTHYECKUM 3aHATHIM

1) [IpopaboTka TeopeTHUeCKOro MaTepyasa Mo KOHCIeKTaM JieKiui (yueOHUKaM Win

yueOHBIM 1T0COOUsIM)

2) Pemenuie 3a/1au U3 yKa3aHHbIX [pero/jaBaTesieM HCTOUHUKOB.

17151 ycrieliHOTO pellieHUsl MPaKTUYeCKUX 3a/ay 1o Pusrke CTyeHTY PeKOMeH/1yeTCsl U3yUUTh
MaTepuaj COOTBETCTBYIOLMX JIeKL[Mi. [loMa BHUMATe/IbHO NPOYMTATh KOHCIIEKT JIeKL1M, BHECTU
YTOUHEHHUS U JI0NO/IHEeHKs], KOTOpble COXpaHW/Ia naMsaTb. CKOPpeKTHPOBaTh MaTepuasl 1o
yuebHHKaM 1 yueOHbIM 1ocobusiM. TijaTeTbHO BBIBEPUTD NIPaBUIBHOCTD (HOPMYJTUPOBOK,
rpadukoB 1 KOHeUHBIX hopmy. Kpome Toro, mpopaboTtaTh 1o yueOGHMKaM WM yueOHbIM
rocobusim (cM. «JIutepaTypa») MaTepyas IJIaHOBOM JIEKLIWH /ISl TUIlIeTo eé yCBOeHMUs.

5.1.2 MeToauuecKue yKa3aHUsl /I 00yJarIUXCA MO0 JIad0paTOPpHBIM padoTam:

o nabopaTtopHOro NMpakTHKyMa HeoOX0AUMO BBITIOJTHUTE CJIe/IyIOIIee:

1) y3HaTb HOMEp U Ha3BaHHe BBIMO/HAEMOM 1ab0paTOpHOM paboThI;

2) 03HaKOMHTBCS C METOJUUEeCKUMH YKa3aHUSIMH K JlabopaTopHO# paboTe;

3) cnucaTh KOHTPO/IbHBIE BOTIPOCHI M3 METOJUUECKUX YKa3aHUN WU CO CTeH/Ia;

4) IOATrOTOBUTH MHMCHbMEHHO KPaTKHe OTBEThI Ha KOHTPOJIbHbBIE BOMIPOCHI C TIOMOIIIBIO
peKOMeH/IyeMoii IUTepaTyphl;

5) caesiaTh 3arOTOBKY [Ijis OTUeTa B COOTBETCTBUM C TPeOOBaHUSIMU K €ro JopMe U CO/IeP>KaHUIo.
dopma oTueTa K Hauasly 3aHATHS J0/DKHA COJIepKaThb TUTYJ/IbHBIM JIUCT, 11e/Ib paboThl, hopMyTy
JI7Isl pacueTa MCKOMOW BeJTMUMHBI (C TIOSICHeHHeM Ha3BaHWM BXO/SIIUX B Hee BeJIMUUH), CXeMY
yCTaHOBKH, Tab/IMIly U3MePeHUl U BBIUMCTIEHUH.

5.1.3 MeToauuecKue yKa3aHus /i/isl 00y4aruxcs 0 CaMOCTOSATe/IbHOM pabore:

[JJ1s1 yCrelHoro peleHust CaMOCTOATe/IbHBIX 3a/ia4 110 PU3MKe CTYJeHTY PeKOMeH/yeTCs
V3y4YUTb MaTepuas COOTBETCTBYIOLMX JIeKL[MH. /loMa BHUMAaTe/IbHO NPOYMTaTh KOHCIIEKT
JIeKLJU, BHECTH YTOUHEHUs U [IOTIO/THEeHUs], KOTOpble coXpaHu/a rnamsaTb. CKOppeKTUpoBaTh
Marepuas 1o yueOHUKaM U yueOHbIM rocobusiM. TiiaTesTsHO BBIBEPUTD TIPAaBU/IBHOCTD
¢hopMyIMpOBOK, rpadMKoOB U KOHeuHbIX Gopmys. Kpome Toro, npopaboraTh 1o yueOHUKaM WK
yueOHbIM 1TocobusM (cM. «JIutepartypa») MaTepyas MIaHOBOM JIEKILIAH /IS JTYUIIIeTO eé
YCBOEHUSI.

6 ®DoHj OLeHOYHBIX CPeACTB AJA KOHTPOJIA TeKylleill ycleBaeMOCTH M TpOBejeHHUs
NMPOMEeXYTOYHON aTTeCTaluy Mo JUCHHUIINHe

6.1 OreHoYHBbIe Cpe/CTBA /11 NPOBeieHUs TeKyIero KOHTPOJIs
6.1.1 cemectp 1 | YcTHBIN onpoc
Omnucanue npoueaypsl.

Y CTHBIV OMPOC MPOBOAUTCSI HA UTOTOBOM 3aHSTUM I10 ONpe/ie/IeHHOMY paszieny (U3UKH.
Y4acTByIOT B OIpoOCe BCe MPUCYTCTBYIOLLME CTYJEeHThI Ha JaHHOM 3aHsaThu. Ha ouH Boripoc
OTIpaIlIMBaeTCsl HECKOJIBKO CTY/I€HTOB, K&K/l MOKET JOTIOHUTD, UCIIPaBUTh, O0BSCHUTH, [IaTh
Gosiee MOMHBIN OTBeT. B KOHL{e 3aHATHSI TIOJBOJUTCS UTOT, U OL|EHUBAIOTCSI 3HAHUS KaXK0T0
CTy/IeHTa 110 JaHHOMY paszieny (pU3UKH.

IIpumep 3azanus:

Tema (pasgen) MonekynsipHas ¢p13vKa U TepMOJMHaMUKa.
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Borpocs! jj1s1 KOHTpOJIA:

1. MoJieky/iipHO-KMHEeTHYeCKasl TeOpUs U/iea/lbHbIX Fa30B — OCHOBHBIE T10JI0KEHUSI U YpaBHeHUs!
coctosiHYsl. PaBHOBeCHBIE COCTOSHUS U TTPOLieCChl. AOCOIOTHBIN HOJb.

2. MakcBe/UI0BCKOe pacripefie/ieHre MOJIeKYJI [10 CKOpPOCTAM. bo/bliMaHOBCKOe pacripefie/ieHue
MOJIeKyJ1 B TOTeHL{MabHOM ToJie. bapomeTpryecast popmya.

3. fIBnenue nepeHoca: ju¢dysru, TEMIONPOBOJHOCTA U BHYTPEHHETO TPEHUSI.

4. IlepBoe Hauano TepMOAUHAMUKU. [IpMeHeHVe TTepBOro Havyasa TepMOJAUHAMUKY K
pa3/IMYHbIM K30MpoLieccam. AZabaTHBIN U MOMUTPOIHBIN MPOLIECCHI.

5. O6patumblie 1 HeobpaTumble ripouiecchl. Kpyroseie nporeccel. Iukn KapHo. SHTponvs Kak
¢byHKLMs cocTosiHUS. BTOpOe u TpeThe Hauana TepMOJUHAMUKHY.

6. Cnyibl ¥ IOTeHLMaIbHast SHePrusl MeXXMOJIeKyJ/IIPHOIO B3aUMO/Z,eMCTBUS. PeasibHble rassl.
YpasHenue BaH-ziep-Baanbca. M30TepMbl peasibHOrO ra3a. Kpuruueckoro cocTosiHye BelecTsa.
BryTpeHHss 3Heprus peajbHOIO rasa.

7. TernioeMKOCTb MHOI0aTOMHBIX ra30B. 3aBUCUMOCTb TeIJIOEMKOCTH OT BU/ia IpoLiecca.
HepocTaTouHOCTB K/1aCCUUECKOM TeryIOeMKOCTH.

8. XapakTeprcTHKa )XUIKOr0o COCTOsIHMSA. [I0BepXHOCTHOe HaTskeHue. fIB/leHrst CMaurBaHUs U
HecMmauvBaHus. @opmyiia Jlamiaca. KanuispHele asiaeHus. IIoHsaTHe 0 TePXHOCTHO- aKTUBHBIX
BellleCTBax.

9. ®a3oBble paBHOBecHs U (a3oBble npeBpallieHuss. PasoBas guarpamMma. TpoliHas TOUKa.
YpaBHenue KnanelipoHa-Knaysmuca.

10. ®dasoBrIe nepexosbl.

Tema (pa3gen) MaruuTHoe nose.

Borpocs! gj1s1 KOHTpOS:

1. MarHuTHOe 1oJie ¥ ero XxapakTepuCTUKU. MarHuTHoe 1oJie Kak pesTUBUCTCKUM 3 exT.
MarnuTHoOe 110/1e ABWXKYLLerocs 3apsza. 3akoH brio-Casapa-Jlamniaca v ero npruMeHeHue.

2. Teopema 0 LJMPKY/ISIIUM BeKTOpa MarHUTHOW MHAYKLMU B UHTerpa/lbHOU U
muddepeniranbHol Gopme. Ee mprMeHeHre K pacyeTy MarHUTHOT'O M0/ 6eCKOHeUHO
JJITMHHOT'O IPOBOJIHYKA.

3. MaruuTHbIM noTokK. Teopema Octporpazckoro-I'aycca /i1 MarHUTHOTO 1107151 B UHTErpajibHOM
1 1uddepeHLansHON hopMax.

4. Cuna Amnepa. /lelicTBMe MarHUTHOTO MO/ HAa TIPOBOJHUK C TOKOM. B3aumogelicTBre
Trapasiie/IbHbIX TOKOB

5. MarHuTHBIM MOMEHT KOHTYpa C TOKOM. [leficTBMe MarHUTHOTO T0Jis HA KOHTYP C TOKOM.

6. Cuna JlopeHua. [IBr>keHue 3apsyKeHHBIX YaCTUL] B MACHUTHOM I10J1e.

7. Pabora o nepemeleHHUIO MTPOBO/IHHUKA U KOHTYPA C TOKOM B MarHUTHOM TI0JTe.

8. fIBnenue smekTpoMarauTHOM MHAYKUMU. OnbiTel Papazes. Ilpasuso Jlenna.

9. BbIBO/| 3aKOHA 3/1eKTPOMAarHUTHOW MHAYKLIMU M3 3aKOHAa COXPaHEeHUsI SHEPIHU U C TOUKU
3peHust 3JIeKTPOHHOU TeOpHH.

10. fABneHve caMOMHAYKLMU. PacueT UHAYKTUBHOCTHU [IJIMHHOTO COJIEHOM/A.

11. sIBneHve B3auMHOM UHAYKLUMU. [IpuHLMD AelicTBUsS TpaHChopMaTopa.

12. MaruuTHoe 1osie B BelecTBe. [Iua-, mapa- u (peppoMarHeTUKH.

YpaBHeHVss MarHUTHOTO MO/ B BelllecTBe. HanpsykeHHOCTh MarHUTHOT'O TOJIS.

13. MarHuTHble MOMEHTBI 3/IeKTPOHOB ¥ aTOMOB BelljeCcTBa. THIIbl MarHeTUKOB: 1a-, Ilapa- u
¢deppomarHeTrku. HamarHuueHHOCTb. MarHyuTHas MPOHULIAEMOCTb M BOCTIPUMMUKBOCTD CPe/ibl.
CrnivHOBast npypoja (peppoMarHeTUKOB.

14. DHeprust MarHUTHOTO TI0JIs1 KOHTYPa € TOKOM. OOBbeMHasi IIOTHOCTh SHEPTHH.

15. Tok cmelienus. Cuctema ypaBHeHW MakcBesijia B MHTerpajibHOM U AU(depeHranbHOM
¢dopmax. MaTepuasbHble ypaBHEHHSI.

Tema (pa3gen) MexaHuuecKue U 37IeKTPOMarHUTHbIE KoJiebaHusl.
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Borpocs! jj1s1 KOHTpOJIA:

1. l'apmoHuyeckue KosiebaHusi. AMIUIATY/ja, KDYroBasi 4acToTa, (pa3a rapMOHUYeCKUX
Kosiebannii. CKOPOCTb, YCKOpPeHHe, CHJla U SHepPrysi TIPY rapMOHUUECKUX KoleOaHUsIX, UX
rpavKu.

2. 'apMOHMUECKHU OCLU/IIITOD: TIPY’KUHHBIA MasiTHUK U Kojie0aTenbHbIA KOHTYP.
KBasucrarjonHbie Tokd. CBOOO/[HBIE He3aTyXarole MeXaHuueCKre U 3/1eKTpPOMarHuTHbIe
Konebanus, fuddepeHIaTbHbIE YDABHEHHS U UX PelleHus].

3. CBobo/iHBIE 3aTyxatolre Kojaebanus, AuddepeHiiranbHble ypaBHeHUS U UX PelleHusl.
OCHOBHBIe XapaKTePUCTHKH 3aTyXarOL[IX MeXaHUUeCKUX U 3/IEKTPOMarHUTHBIX KOJleOaHMi:
KO3 PULIMeHT 3aTyXaHUsl, TOrapuPMUUeCcKuil leKpeMeHT 3aTyXaHusi, J0OPOTHOCTb.

4. BeiHYX/leHHbIe Kosie0aHsI OCLU/UITOPA TI0f, AeHCTBUEeM CHHYCOWIaTbHOW CUJIBI.
IuddepeniiranbHble ypaBHeHUS BLIHYX/€HHBIX KosieOaHUM, ero yacTHOe U 00lijee pelleHHs.
Amrnymrtya v ¢as3a py BEIHY)KJEHHBIX KosilebaHusx. Pe3oHaHCHbIe KpUBBIe.

5. IlepeMeHHbII TOK. KOHTYDBI C aKTUBHBIM COMPOTUB/IEHUEM, UH/[yKTUBHOCTbHIO, EMKOCTBIO.
3akoH OMa B 1jerny repeMeHHOr0 TOKa IpU M0C/1ej0BaTe/IbHOM COeZJMHEeHNH /1eMeHTOB. MeToz,
BEKTODHBIX JjUarpamm.

6. MoIHOCTSb B 1jeny nepeMeHHOTro Toka. [leiicTBytoliee (3¢ deKTUBHOE) 3HaueHe TOKa
(Hanpsbkenusi). KosguipeHT MOIHOCTH.

7. IlapanienbHoe ¥ noc/ej0BaTe/IbHOE COeZIMHEHNEe /IEMEHTOB Liel NTlepeMeHHOr0 TOKa.
Pe30HaHChI TOKOB U HarpspKeHUH.

Kpurepumu oneHuBanus.

5- I'my60KO ¥ IPOYHO YCBOWJI TIPOTPAMMHbINM MaTepHaJl, UCUeprbIBalollle, TIOC/IeJ0BaTeIbHO,
YeTKO Y JIOTUUeCKH CTPOMHO ero u3jaraeT, yMeeT TECHO YBSI3bIBaTb TEOPHIO C TIPAKTUKOM, He
3aTPyAHSIETCS] C OTBETOM IPU BUJOM3MEHEHUU 3a/laHUsl.

4- 3HaeT MaTepuaJ, Mo CyLecTBy u3jaraet ero. He gornyckaeT cyijecTBeHHbIX HETOUHOCTEN B
OTBeTe Ha BOIPOC, TTPABU/ILHO MPUMeEHSIeT TeopeTHUecKue MOoJI0XKeH!s PU pellieHU!
MPaKTUYeCKUX BOIIPOCOB U 3a/lay, BjajieeT He00X0AUMBIMU HaBbIKaMH U TIPUEMaMU UX
BBITIOJTHEHUSI.

3- imeeT 3HaHUSI TOILKO OCHOBHOT'O MaTepuara, HO He YCBOWJI ero JieTanei, JonycKaeT
HETOYHOCTH, HeIOCTAaTOYHO MPaBUIbHbIe (HOPMYIUPOBKHU, HapyIlieHHe JTOTUUeCcKon
10C/IeZloBaTe/IbHOCTH B U3/10)KEHUM IMPOTrPaMMHOI0 MaTepurasia, UCIIbITHIBAeT 3aTPyAHEHHs TIPU
BBITIOJTHEHUU TIPAaKTUUeCKUX 3a/JaHui.

2- He 3HaeT 3HauMTeIbHOM YaCcTH MPOrpaMMHOI0 MaTepuarna, I0nyCcKaeT CyllleCTBeHHbIe
OIIMOKY, HeYBEPEeHHO, C OOJIBIIUMHU 3aTPYAHEHUSIMH BBITIOTHSIET TIPAaKTHUYeCKHe paboThl.

6.2 O1jeHOYHBbIEe Cpe/JCTBA /ISl NPOBe/ieHUs1 MPOMe)XXyTOUHOM aTTeCcTaliu

6.2.1 Kpurepun u cpeacrBa (MeTo/bl) OLEHMBAHUA WHJUKATOPOB [OCTH)KEHUS
KOMIIeTeHI[UH B PaMKaX NMPOMeXyTOUHOM aTTecTaluu

CpeactBa
(MeToaBI)
NHauKaTop J0CTHIXKeHMs
Kpurepumu onjeHuBaHus OLleHHBaHMS
KOMIIeTeHI|UU o
NMPOMEe)XyTOYHOH
aTTecTalyu
OIIK OC-2.1 YcBoeH TIpOrpaMMHBIM MaTepuana Mo | YCTHOe

obreli (u3MKe, yMeeT ero u3naratb U | cobecesoBaHue TI0
yBSI3bIBaTb TEOPUI0 C TIPAKTUKOW, He | TeOpeTUUeCKUM
3aTpY/JHSETCS C OTBETOM TP | BOTpOCaM
BU/IOU3MEHeHUU 3a/laHusl. Cpanbl
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KOHTPOJIbHBIE 3a/launl. CriocobHbI
MCITIO/Tb30BaTh CIIerMasu3upOBaHHbIe
3HaHWsT B obOsmactu  GU3MKM B
npo¢eCCHOHANBLHOM [esTeTbHOCTH.

OIIK OC-7.1 Ha ocHoBe oCBOeHHOro  pasfesna | YCTHOe
MaTeMaTUUeCKon ob6paboTku | cobecesioBaHue TIO
pe3ynbTaToB  (DU3NUECKUX UW3MEPEHUH | TeOpeTUYeCKUM
Croco0eH TIPOBO/IMTh MaTeMaTHUeCKyIo | BOIpOCcam

CTaTUCTHUECKYIO 06paboTKy
5KCIMePUMEHTATbHBIX JIaHHBIX,
PaCcCUMTHIBATh TOTPELIHOCTh WU3MEPEHHUs
bU3UKO-XUMUYECKUX XapaKTepUCTHK

(a3oBbIX  TIpeBpallleHWd  MeTaslioB
Pa3/IMUHBIMU METO/IaMU

6.2.2 TunoBbie OLleHOUHbIE CPeACTBA IPOMEXXYTOUHOH aTTecTaluu

6.2.2.1 Cemectp 1, TumnoBble oLjeHOYHBIE CPeACTBA /ISl POBe/JeHUs K3aMeHa 110
AUCLMIIUHE

6.2.2.1.1 Onucanue npoueaypobl

K sKk3ameHy fjomycKaeTcsi CTyIeHT, UMEIOLLMK 3aUéT B MpeJbIAyIeM CeMeCTpe U BbITIOJHUBIIUMN
HeoOX0IUMbIA MUHUMYM TeKYIL[eTO CeMecTpa, a UMEeHHO:

- BBITIO/THUTH T10 TJIaHy J1abopaTopHbIe paboThI;

- OTBETUTh Ha KOHTPOJIbHbIE BOMPOCHI MPH 3all[uTe 1ab0paTOpHBIX paboT;

- CJIaTb pelleHHbIe 3a/1auu;

- IPOWTH KOMIIbIOTEPHbIE TECTHPOBAHUS Ha 3a/jJaHHbIe TEMbI Ha MOJI0)KUTe/IbHbIE OL|eHKY;

[Tpu HeBBITIOJTHEHUY YaCTH 3a/JaHUM, HEOOXOJUMBIX /I C/IauM SK3aMeHa, JIOTI0/THUTETbHO
3a/]al0TCs1 BOMPOCHI 110 HeCAAHHBIM TeMaM U3 CIIHMCKa BOMIPOCOB, MPe/CTaB/IeHHBIX HIKE.
Borpocel K 5K3aMeHy [J0/DKHBI OLIeHMBaTh He TOJIbKO 3HaHUS], HO M YMEHUs], HaBbIKW U CTeIeHb
copMHPOBAHHOCTH KOMITeTeHL1H, a IMeHHO CriocOOHOCTB MCI0/Ib30BaTh OCHOBHBIE 3aKOHbI
¢u13MKY B MpodeCcCUOHANIbHOM /eI Te/TbHOCTH, B TEOPETUUECKOM U SKCIIePUMEHTATbHOM
WCC/Ie/J0BaHUH, TIPUBJIEUb COOTBETCTBYIOLMIM (DM3MKO- MaTeMaTHYeCKui anrapat Ji/isl pelieHus
nipo6sieM, BO3HUKAIOIIUX B X0/ie MPoheCcCHOHaNbHOM flesiTeTbHOCTH. C 3TOM 1ie/TbIo B
9K3aMeHallMOHHbIe OUIeThl, KPOMe JIBYX TeOpeTUYeCKUX BOTIPOCOB, BK/IFOUEHBI ITPAKTUYECKHe
3a/lauy, HarpaB/IeHHbIEe Ha TTPOBEPKY KOMIMETEeHI[MI JaHHOTO HarpaBJIeHMUs.

IIpumMep 3agaHud:

B 3K3amMeHalMoHHbIe OMeThl, KpOMe JBYX TeOPeTHUUeCKHX BOIPOCOB, BK/IFOUEHBI MPAaKTHUUeCKHe
3a/lauy, HalipaB/IeHHbIe Ha TIPOBEPKY KOMIMETEeHI[MI JaHHOTO HarpaBJieHuUs.

1. Bosnsl. I110cKas cuHycoujanpHas BosiHa. [yivHa BO/IHbBL, BOJIHOBOE UMC/IO. I'pyIbl BOIH U
BOJIHOBbBIE MaKkeTbl. Pa30Basi ¥ rPyNoBasi CKOPOCTU BOJIH, CBSI3b MeXXy HAMM.

2. NuddepeHiranbHoe BOMHOBOe ypaBHeHHe. CKOPOCTh paclpoCTpaHeHUsl BOJIHBI.

3. [TepeHoc sHepruu BosHOM. [110THOCTE OTOKA Hepruu. UHTeHCMBHOCTL. BekTOop YMOBa-
[ToitHTHHra.

4. NnrepdepeHiiysi BoJiH. KOorepeHTHOCTb. Y C/IOBUSI MAKCUMYMOB U MUHUMYMOB TIPH
HMHTepdepeHI1H.

5. Ctosiure BOHBIL. ¥Y3/Ibl U TyYHOCTU B CTOSTUE BOJTHE.
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6. OneKTpoMarH1THbIe BOHbI. [IuddepeHiiianbHOe ypaBHeHUe 3/1eKTPOMarHuTHOM BOJTHBI.
CKOpOCTb pacrpocTpaHeH!s 371eKTPOMarHUTHbIX BOJIH. CBOMCTBA 3/1eKTPOMarHUTHBIX BOJIH.
7. OHeprus pacrpoCcTpaHeH!s 3/IeKTpPOMarHiTHOU Bo/HbL. Bektop [lomHTHHTA.

8. N3nyueHue AuUosisi ¥ ero xapakTepUCTUKU. JluarpaMMa HarpaB/ieHHOCTH

9.

NuTepdepenius ceeta. KorepeHTHOCTb CBeTOBBIX BOJH. ONTHYECKasi pa3HOCTb XO/a.
YcoBus MaKCUMyMOB 1 MUHMMYMOB TIpY UHTep(epeHLIMH CBeTa.

10. Crioco6rI rosryueHHst KOTepeHTHBIX CTOYHUKOB CBeTa. PacueT uHTepdepeHLMOHHOM
KapTHHBI OT JJByX UCTOYHUKOB.

11. VInTepdepeH1us B TOHKUX 1ieHKax. Kosbla HetoToHa.

12. Judpakuys BosH. [IpuHuun I'tolirenca-®penens. Meroz 30H @peHens. PacueT paguyca K-
11 30Hb1 DpeHesnsi.

13. Judpakuys @peHesnst Ha KPYr0M OTBEPCTUU U JIMCKe.

14. Indppakuus dpayHrodepa Ha OFHOM 1LIe/H.

15. lndpakiioHHas pelieTka. ¥ cJIoBUst MAaKCUMYMOB U MUHUMYMOB. [JndpakiiioHHast
pellleTKa Kak CrieKTpasbHbIi npubop. Pa3pernarolijasi ciocobHOCTB U yTJi0Bast AUCTIEPCHs
pelleTKH.

16. Judpakiusi peHTTeHOBCKUX Jiyueid. Y cioBue Bynbda-bparros. [ToHstue o
PEeHTreHOCTPYKTYPHOM aHasu3e.

17. EcTecTBeHHbIM U MOMSPH30BaHHbIN cBeT. [Ipoxo)KieHre cBeTa uepe3 No/sipu3aTopbl. 3aKOH
Mantoca.

18. EcTecTBeHHbIM U MTOMSIpH30BaHHbIN cBeT. [losisipusanus cBeTa pu OTPa’kKeHUU OT
[3/IeKTpUKa. 3aKOH bprocrepa.

19. [1BoitHoe nyuenipeniomsieHue. [IpumeHeHue npuHIuIa [rolireHca-DpeHerst 17151 00bsicHeHUs
JBOMHOrO nyvenpenomsiaenus. [Ipusma Hukoss.

20. VickyccTBeHHOe [IBOMHOe yuenpesioMaeHue. BpallieHre NJI0CKOCTH MOISipr3aLivu.

21. Iucniepcus cseta. HopmanbHas ¥ aHOMasibHas aucnepcus. CBa3b AUCTIEPCUU U
riorJioileHusi. 3akoH byrepa.

22. IonsiTe 006 3/1eKTPOHHOW TeOPHUHU AWCTIEPCUH CBeTa.

23. KopryckyJ/iSipHO-BOJIHOBOW Jlyajqu3M CBeTa. DHeprusi, Macca ¥ UMIyJ/IbC CBETOBbIX KBAHTOB.
24. TenioBoe usnyuenue. 3akoHbl Ctedana-bonbimana 1 Buna.

25. ®oto3ddekT U ero BUbl. 3akoHbI CTO/IeTOBA. Y paBHeHHe DUWHIITeHa.

26. Dddext KomnroHa.

27. [laBnieHue cBeTa.

28. I'vnote3a ge bpoiins. [Iudpakius 371eKTPOHOB U HEHTPOHOB.

29. MukpouacTulia B ByxliliejeBoM UHTeppepomeTpe. COOTHOLLIEHUS] HEOTIpele/IeHHOCTEH.
30. 3ajaHre COCTOSIHUSL MUKpoyJacTull. BosHoBas GyHKIMS, ee CTaTUCTUUEeCKUN CMBICII.

31. CrayuroHapHoe ypaBHeHue LllpenuHrepa, cTaljuOHapHbIE COCTOSTHUS.

32. YacTulia B NOTEHL[Ma/JbHOM SILUKe.

33. INoreHuuaneHbiN 6apbep. TyHHeNbHBIN 3¢ deKT.

34. KBaHTOBBIV TapMOHUYECKUN OCLIAJUIATOP.

35. Teopust BoAopo10M0Zi00HBIX aTOMOB 110 bopy.

36. CrieKTpbl BOJIOPO/I0TI0I00HBIX aTOMOB.

37. Uactuua B chepruuecky CMMMEeTPUUHOM Tosie. KBaHTOBBIE umnca.

38. CTpyKTypa 3/IeKTPOHHBIX YPOBHeM B (JIOKHBIX aromax. IIpuHiun Iaym. [Tepuoguueckas
crvcreMa seMmeHToB [.M1.MeHpeneesa.

39. Konebanusi 1 BpaltjeHus1 JBYXaTOMHOW MOJIeKY/ibl. MoJIeKy IsipHbIe CTIeKTpBI.

40. CrIoHTaHHOe U BBIHYKeHHOe n3nydyeHre. [IpuHLMIT paboThl ONTHUECKOr0 KBAHTOBOTO
re”HepaTopa.

41. TBepJoTe/ibHBIE U ra30pa3psiHble ja3epsbl.

42. CrtaTUCTUUeCKOe ONMCaHue KBaHTOBOW CUCTeMbl. Pacripesienienust bose-OnHiTeliHa U
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®epmu-/lupaxka.

43. Konebanus kpucrauimyeckoi pemietku. [ToHsTre o poHoHax. TennoeMKoCTb KpUCTa//IOB
TIPU BBICOKUX U HU3KUX TeMIlepaTypax.

44. JnekTpoHHbIM PepMu-Ta3 B MeTasie. Y poBeHb U sHeprust Pepmu. [ToBepxHocTh Pepmu.
45. DneKTpOonpoBOAHOCTL MeTa/uI0B. HeloCTaTOYHOCTE KacCUYeCKOM 3/1IeKTPOHHOU TeOpHH.
[ToHsiTHE O KBaHTOBOW TEOPUU 3/1EKTPONPOBOHOCTH.

46. fIBnenue ceepxnpoBoauMocTy. Kyreposckue napsl. 3axBaT U KBAHTOBaHWE MarHUTHOI'O

notoka. JddekT /)o3edcoHa 1 ero npuMeHeHHe.
47. OneMeHTbI 30HHOM TeOPUM KPUCTA/JIOB. 3arl0/IHEHUe 30H: MeTasl/Ibl, AU3/IEKTPUKH,

TMOJTyIPOBO/IHHKH.

48. KoHTaKT ByX MeTa//IoB. BHellIHsAs U BHYTPeHHsA pa3sHOCTb [TOTeHL[Ua/IoB.
TepmossieKTpruecKye siBlIeHUs..
49. CobcTBeHHbBIE 1 TIPUMEeCHbIe TTOTYTIPOBO/IHUKH.
50. KoHTaKT ABYX IOJIyTIPOBOAHHUKOB. [10/yTlIpOBOAHUKOBBIE TIPUOODHI.
51. AToMHOe s11po U ero cBorcTBa. Mogenu szep.
52. PazioakTUBHBIe TIpeBpallleHKs aTOMHBIX siiep. OCHOBHBIE 3aKOHBI paJj0aKTHBHOIO

pacrnaza.

53. Buibl paiMoaKTUBHOIO pacriaja U CBOMCTBA Pa/jM0AKTUBHBIX MpeBpallleHHH.
54. finepHble peakiyu. Peakijuu feneHus U CUHTe3a.
55. ITpobiembl coBpeMeHHOM ¢u3uku. CoBpeMeHHasi pu3ruecKkasi KapTUHa MUpa._

6.2.2.1.2 Kputepuu oLieHUBaHMSA

Y poBieTBOpHUTe/ILH
OT1/4yHO Xopouro o HeypoBiieTBopuTe/1bHO
5- I'ny6oko u 4- 3HaeT maTtepual, 3- lmeet 3HaHUA 2- He 3Haet
TIPOYHO YCBOWJI T10 CyLL[eCTBY TOJIbKO OCHOBHOI'O 3HaYMTe/IbHOU YacTH
MPOrpaMMHBIN n3naraet ero. He Marepuasa, HO He IIPOrpaMMHOTI0
Marepuari, JlOIyCKaeT YCBOWJI €ro JieTaneld, | maTepuana, JOMycKaeT
HCuepnbIBaoLle, CylLLleCTBEHHBIX [0y CKaeT CYIIleCTBEHHBIE OIIUOKH,
T10C/1eJ0BaTe/IbHO, HETOUHOCTe! B HeTOYHOCTH, HeyBepeHHO, C
YETKO M JIOTUYEeCKU | OTBeTe Ha BOIpOC, HeJJ0CTaTOYHO OoJBIIMMU
CTPOMHO ero TPaBUJILHO TIpaBU/IbHBIE 3aTpyAHEeHUsIMU
W3/iaraet, ymeeT TpUMeHsIeT (hopMyTMpOBKH, BBITIO/THSIET
TeCHO YBS3bIBaTb TeopeTUYecKue HapylleHue MpaKTUYecKre paboThI.
TEOPHIO C T10JI0KeHYsI TIpU JIOTUYeCKOU
MPaKTUKOM, He pelleHnH T10C/1e/0BaTe/IbHOCTH
3aTPyAHSIETCS C MPaKTAYECKUX B U3/I0)KEHUU
OTBETOM I1pH BOIIPOCOB U 3a/ady, TIPOrpaMMHOI0
BU/I0M3MEeHeHU U BJIaJIeeT Marepuarsna,
3a/laHus. He00X0IUMBbIMU WCIIbITbIBAET
HaBbIKaMU U 3aTpyAHeHUs Py
rpuémMamMu Ux BBITTO/THEHUU
BBITIOJTHEHUS. MPaKTAYeCKUX
3a/laHuU.

7 OcHOBHas yyeOHasi IuTeparypa
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1. Tpodumosa T. M. KpaTkwuii Kypc ¢usuku : yueb. mocobue asis By3os / T. Y. Tpodrmosa,
2007. - 351.

2. Tpodumora T. 1. Kypc dusuku : yueb. rmocobue /it MH)KeHepP.-TeXH. CIel[iaTbHOCTeH
By30B / T. . Tpodumosa, 2007. - 557.

3. Tpodumora T. . Kpatkuii Kypc Gpusmku : yuebd. mocobue s By3oB / T. Y. Tpodumora,
2006. - 351.

4. Tpodumona T. U. Kypc ¢puzuku : yuebd. mocobue [/ MHKeHep.-TeXH. CieljuaibHOCTen
By30B / T. UI. Tpodumosa, 2006. - 557.

5. Tpodumosa T. Y. KpaTtkuii Kypc ¢pusmky : yueb. mocobue asyist By3oB / T. Y. Tpodumoga,
2005. - 352.

6. Tpodpumora T. U. Kypc ¢pusuku : yuebd. mocobue /st UH)KeHEeP.-TeXH. CerraabHOCTeH
By30B / T. UI. Tpodumoga, 2004. - 541.

7. Tpodumona T. . Kparkuii Kypc ¢usuku : yued. mocobue f1s By3os / T. Y. Tpodumosa,
2004. - 352.

8. Tpodumora Taucust iBanoBHa. Kypc ¢usuku : yueb. 1mocobue /151 MH>KeHeP.-TeXH.
crnetyanbHocTelt By30oB / T. U. Tpodumoga, 2003. - 541.

9. Tpodumora T. M. Kypc pusuku : yuebd. mocobue /st UH)KeHEP.-TeXH. CelraabHOCTeH
By30B / T. . Tpodumoga, 2000. - 541.

10. Tpodumona T. 1. C6opHUK 3a/1au TI0 KyPCY (PH3MKH C pelieHusiMU : yueOHOe Tiocobue /st
By30B / T. 1. Tpodgumoga, 3. I'. [1aBnosa, 1999. - 589.

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

11. Tpodumora T. M. Kypc pusuku : yuebHOe 1ocobue /i/isi TEXHUUECKUX CreldalbHOCTel
By30B / T. . Tpodumoga, 1990. - 478.

[Caiir] — URL: http://elib.istu.edu/viewer/view.php?file=/files3/er-8851.pdf

12. Tpodumona T. Y. dusuka. 500 0CHOBHBIX 3aKOHOB U (popMyI : [cripaBOUHUK AJist By30B] / T.
W. Tpodumoga, 2001. - 62 [2].

13. Tpodumona T. U. Kypc ¢u3suku : yuebHoe nmocobue ayis By3oB / T. Y. Tpodumora, 2003. -
541.

14. Tpodumona T. U. Kypc ¢usmku : yuebHoe mocobuie /11 MTHKeHepPHO-TeXHUYeCKHX
crierjuanbHOCTeM By30B / T. Y. Tpodumona, 2008. - 557.

15. Tpodumora T. U. Kypc dusuku : yue6HOe 11ocobue [j1si MHKeHEePHO-TeXHUUeCKUX
cnetansHoCTel By30B / T. W. Tpodumoga, 2008. - 557.

8 Jono/iHUTE/IbHAA yyeOHasi TMTepaTypa M CIpaBoOYHast

1. Tpodumosa Taucusi IBaHoBHa. Kypc ¢usuku : yueb. mocobue s BTy308 / Taucus
VBanoBHa TpodumoBa, 1994. - 542.

2. Tpodumona T. U. Kpatkuit Kypc ¢pU3MKH ¢ IpuMepamMu peliieHus 3ajau : yueb. mocobue / T.
. Tpodumoga, 2007. - 277.
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3. Tpodumona T. U. Kypc ¢pusmku : yueb. mocobue /iy MHKeHep.-TeXH. CrielaibHOCTen
By30B / T. UI. Tpodumosa, 2007. - 557.

4. Tpodumora T. 1. CripaBouHMK 10 (H3MKe /151 CTYZAeHTOB U abutypuenTos / T. .
Tpodumoaa , 2001. - 399, [1].

[Caiir] — URL: http://elib.istu.edu/viewer/view.php?file=/files3/er-9140.pdf

5. Tpodumora T. Y. Kypc pusuku : yueb. mocobue /st UHKeHEP.-TeXH. CrieljiajbHOCTe
By30B / T. . Tpodumosa, 2004. - 557, [1 ].

6. Tpodpumora T. M. Kpatkuii Kypc ¢usmku : yueb. mocobue s By3oB / T. Y. Tpodumoera,
2002. - 352.

7. Tpodumona Taucusi iBaHoBHa. @u3mKa B Tabsuiax u popmysiax : yueb. mocobue Jjist By30B
1o TexH. crieijuanbHOocTsM / T. Y. Tpodumoa, 2002. - 430.

8. Tpodumora Taucus ViBaHoBHa. COOpHUK 3a7iau 10 Kypcy GHU3UKH /17151 BTY30B : yueb.
rocoOwue /7151 MH)KeHep.-TexH. crieruaabHocTel By3os / T. . Tpodumora, 2003. - 383.

9. Tpodpumora Taucus ViBaHoBHa. COOPHUK 3a7iau 10 KYypCY (DHU3UKHU C peleHUusIMH : yueo.
rocobue s By3oB / T. Y. Tpodumoea, 3. I'. TTaBosa, 2002. - 589.

10. Tpoumora T. . CO0pHUK 3a/jau 10 KypCy (HDU3MKU C pelieHusiMH : yueb. mocobue Jjist
By30B / T. . Tpodumoga, 3. I'. [TaBnosa, 2001. - 589.

11. Tpodumora T. . Kpatkuii Kypc ¢pusuku : yueb. mocobue s By3oB / T. V. Tpodumogra,
2000. - 352.

12. Tpopumosa Taucust ViBanoBHa. Kypc ¢usuku : yue6. ass By3os / Taucus ViBaHoBHa
Tpodumora, 1985. - 432.

13. Tpodumora Taucus ViBaHoBHa. COOpHUK 3aziau M0 Kypcy Gu3uKH : yuel. mocobue s
BTy30B / Taucus ViBaHoBHa Tpodumona, 1991. - 302.

14. Tpodumora T. . Ontrka u aTromHasi pU3MKa: 3aKOHBI, TTpobJieMbl, 3a1auu : [ Yueb. nocobue
nnis BTy3oB] / T. WI. Tpodumoaa, 1999. - 287.

15. Tpodumona Taucus ViBaHoBHa. Pu3uka. 500 0CHOBHBIX 3aKOHOB U (DOPMY/I : CIIpaB. [/1st
cTyeHTOB By30B / Taucus MiBaHoBHa Tpodumora, 1997. - 63.

16. Tpodumora Taucus ViBaHoBHa. COOpHUK 3aziau 10 Kypcy Ghu3MKH : yuel. mocobue s
BTy30B / Taucusa ViBaHoBHa Tpodumona, 1996. - 303.

17. Tpodumona T. Y. dusuka. 500 0CHOBHBIX 3aKOHOB U (POPMYJI : CIipaB. AJis CTyA. By30B / T.
W. Tpodumoga, 1995. - 63.

18. Tpodumona Tauncust ViBanoBHa. Kypc ¢usmk : yue6. mocobue /st UH>K.-T€XH. CIiell. By30B /
Taucusa BanoHa Tpodumosa, 1997. - 542.

19. Tpodumona T. V. dusuka: 400 0CHOBHBIX 3aKOHOB U (hopMy : cripaBOYHUK / T. U.
Tpodumona, 1993. - 45.

20. Tpodumosa T. M. Kypc dusuku. 3azauu U peliieHus : yueGHoe 1ocobue Jijisi CTyIeHTOB
BTy30B / T. Y. Tpodumoga, A. B. dupcos, 2004. - 590, [1].
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21. Tpodumona T. . COOpHUK 3a7iau 110 KypCy HU3MKH C pelieHrsiMH : yueOHoe rocobue st
By30B / T. UI. Tpodgumoga, 3. I'. [1aBnosa, 2002. - 589.

22. Tpodpumosa T. M. KpaTkuii Kypc HDU3MKH C pUMepaMH pellieHus 3aziau : yueOHoe mocobue /
T. W. Tpodumoga, 2010. - 279.

23. Tpodumonsa T. 1. Kypc dbusuku. 3asaun 1 peltieHus : yueOHoe mocobue /jist By30B T10
TeXHUUYeCKHUM HarlpaB/IeHUsIM TOATOTOBKU U crieliaibHocTsM / T. W. TpodumoBa, A. B.
dupcos, 2009. - 590.

24. Tpodumosa T. V1. ®usuka : cipaBOYHUK C mpuMepaMu peltenus 3agau / T. U. Tpodumosa,
2008. - 447.

25. Tpodumona T. U. ®usmka ot A go S : cipaBounoe nocobue / T. Y. Tpodumora, 2011. -
300.

26. Tpodumosa T. U. Kypc dbusrku : yuebHOe ocobue [ijist UH)KeHEePHO-TeXHUYeCKUX
cnerianbHOCTel By30B / T. . Tpodumoga, 2010. - 557.

27. Tpodpumosa T. 1. Kypc dusuku : yuebHoe rmocobue zjist MHXeHepHO-TeXHUUECKUX
crnetanbHocTel By30oB / T. W. Tpodumoga, 2014. - 557.

9 Pecypcol cetu VIHTepHeT

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

10 ITpodeccuoHa/bHBIE 0a3bl JAHHBIX

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

11 Ilepeyenr WH(OPMALMOHHBIX TEXHOJIOTUH, JIMIEH3UOHHBIX M  CBOOOJHO
pacrpocTpaHsieMbIX CHeMa/JIM3MPOBAHHBIX MPOrpaMMHBIX CPeACTB, HH(OpMaIMOHHBIX
CIIPaBOYHBIX CUCTEM

1. Microsoft Office Standard 2010 _RUS_ noctaBska 2010 or OOO "A30H"

2. Microsoft Office Standard 2010_RUS_ noctaBka 2010 ot 3A0 "CodrJIaitH Tpeiig"
3. Microsoft Office 2007 Standard - 2003 Suites 1 2007 Suites - mocrtaBka 2010

4. Microsoft Windows Professional 8 Russian

12 Marepua/ibHO-TeXHHUYECKoe ofecrieyeHUue AUCIUILTHHBI

1. 13708 IMonsspumerp MJIP-1

2. 313016 ®otometp KOK-3

3. 313214 ®otometp KOK-3

4. Mmony/b VI3yueHre MarHUTHOTO T10Ji COJIEHOU 1A

18



5. Mono6sok Mitac/USB 2.0 480 Gb/s.1Tb.SATA 3.21.5"LCD

6. Mono0J10K Mitac/USB 2.0 480 Gb/s.1Tb.SATA 3.21.5"LCD

7. Mono6sok Mitac/USB 2.0 480 Gb/s.1Tb.SATA 3.21.5"LCD

8. Mono0J10K Mitac/USB 2.0 480 Gb/s.1Tb.SATA 3.21.5"LCD

9. Mono6nok Mitac/USB 2.0 480 Gb/s.1Tb.SATA 3.21.5"LCD

10.

11.

12

13.

14.

15.

16.

17.

18.

19.

20.

21.

22.

23.

24.

25.

26.

27.

28.

29.

30.

31

32.

Mouo6J10k Mitac/USB 2.0 480 Gb/s.1Tb.SATA 3.21.5"LCD

Monob6s10k Mitac/USB 2.0 480 Gb/s.1Tb.SATA 3.21.5"LCD

. Mouno6mok Mitac/USB 2.0 480 Gb/s.1Tb.SATA 3.21.5"LCD

Mono6m0k Mitac/USB 2.0 480 Gb/s.1Tb.SATA 3.21.5"LCD
Mono6s10k Mitac/USB 2.0 480 Gb/s.1Tb.SATA 3.21.5"LCD
Mono60k Mitac/USB 2.0 480 Gb/s.1Tb.SATA 3.21.5"LCD
Mono6s10k Mitac/USB 2.0 480 Gb/s.1Tb.SATA 3.21.5"LCD
Mono6m0k Mitac/USB 2.0 480 Gb/s.1Tb.SATA 3.21.5"LCD
Mono6s10k Mitac/USB 2.0 480 Gb/s.1Tb.SATA 3.21.5"LCD
Mono60k Mitac/USB 2.0 480 Gb/s.1Tb.SATA 3.21.5"LCD
Mono6s10k Mitac/USB 2.0 480 Gb/s.1Tb.SATA 3.21.5"LCD
Mono60k Mitac/USB 2.0 480 Gb/s.1Tb.SATA 3.21.5"LCD
Mono6s10k Mitac/USB 2.0 480 Gb/s.1Tb.SATA 3.21.5"LCD
Mono610k Mitac/USB 2.0 480 Gb/s.1Tb.SATA 3.21.5"LCD
Mono6s10k Mitac/USB 2.0 480 Gb/s.1Tb.SATA 3.21.5"LCD
Mono60k Mitac/USB 2.0 480 Gb/s.1Tb.SATA 3.21.5"LCD
Mono6s10k Mitac/USB 2.0 480 Gb/s.1Tb.SATA 3.21.5"LCD
Mono6m0k Mitac/USB 2.0 480 Gb/s.1Tb.SATA 3.21.5"LCD
Mono6s10k Mitac/USB 2.0 480 Gb/s.1Tb.SATA 3.21.5"LCD
Mono60k Mitac/USB 2.0 480 Gb/s.1Tb.SATA 3.21.5"LCD

Mouo6J10k Mitac/USB 2.0 480 Gb/s.1Tb.SATA 3.21.5"LCD

. Monob6s10k Mitac/USB 2.0 480 Gb/s.1Tb.SATA 3.21.5"LCD

MouobJ10k Mitac/USB 2.0 480 Gb/s.1Tb.SATA 3.21.5"LCD
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33.

34.

35.

36.

37.

38.

39.

40.

41

42.

43.

44.

45.

46.

47.

48.

49.

50.

51.

52.

53.

54.

55.

56.

57.

58.

59.

60.

Mono60k Mitac/USB 2.0 480 Gb/s.1Tb.SATA 3.21.5"LCD
Mono6s10k Mitac/USB 2.0 480 Gb/s.1Tb.SATA 3.21.5"LCD
Mono610k Mitac/USB 2.0 480 Gb/s.1Tb.SATA 3.21.5"LCD
Mono6s10k Mitac/USB 2.0 480 Gb/s.1Tb.SATA 3.21.5"LCD
Mono60k Mitac/USB 2.0 480 Gb/s.1Tb.SATA 3.21.5"LCD
Mono6s10k Mitac/USB 2.0 480 Gb/s.1Tb.SATA 3.21.5"LCD
Mono60k Mitac/USB 2.0 480 Gb/s.1Tb.SATA 3.21.5"LCD

MouobJ10k Mitac/USB 2.0 480 Gb/s.1Tb.SATA 3.21.5"LCD

. Monob6s10k Mitac/USB 2.0 480 Gb/s.1Tb.SATA 3.21.5"LCD

Mono6m0k Mitac/USB 2.0 480 Gb/s.1Tb.SATA 3.21.5"LCD
Mono60k Mitac/USB 2.0 480 Gb/s.1Tb.SATA 3.21.5"LCD
Mono610k Mitac/USB 2.0 480 Gb/s.1Tb.SATA 3.21.5"LCD
Mono6m0k Mitac/USB 2.0 480 Gb/s.1Tb.SATA 3.21.5"LCD
Mono6m0k Mitac/USB 2.0 480 Gb/s.1Tb.SATA 3.21.5"LCD
16349Y craHoBKa f1/onpeiesieHUs yAeJbHOTO COIPOTUBJIEHUS
16001 Ckambs ontrueckas CO-1M

310422 Ckampbd ontuueckas CO-1M

10345 Ckambs ontruueckas CO-1

13915 Ckambs ontnueckas CO-1M

YcraHoBKa Jj1 u3yuenus gudpakumu snekrpoHoB PHYWE

YcraHoBKa 11 usyuyeHus 3akoHa Mantoca PHY WE

Ycranoska "IloctpoeHuie 30H ®@peHesst/30HHbIe 1acTiHbl' PHY WE

Mono6m0k Mitac /USB 2.0 480Gb/s
Mono6m10k Mitac /USB 2.0 480Gb/s
Mono6m0k Mitac /USB 2.0 480Gb/s
Mono6m10k Mitac /USB 2.0 480Gb/s
Mono6m0k Mitac /USB 2.0 480Gb/s

MowuobJ10k Mitac /USB 2.0 480Gb/s
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61.

62.

63.

64.

65.

66.

67.

68.

69.

70.

71.

72.

73.

74.

75.

76.

77.

78.

79.

80.

81.

Momnob6s10k Mitac /USB 2.0 480Gb/s

Mono6m10k Mitac /USB 2.0 480Gb/s

YcraHoBKa 11 u3yueHus 3akoHa usnyuenus Cteana-bonbiimana PHYWE
YcranoBka s ucciienoBanus Kosery HeroroHa PHYWE
Mozynb OnpesiesieHre OTHOLLIEHUS 3apsi/ia 3JIeKTPOHA K Macce
13035 ®otometp POY

MoZy/1b V3yueHue 3/1.1pOLIeCCOB B POCTBIX JIMH.LIEIIX
Mozyb V3yueHue siBieHUs1 B3aUMOMHAYKLIMN

12862 MoHnoxpomaTop YM-2

12861 MoHoxpomatop YM-2

12240 MouoxpomaTop YM-2

Mozy/b TOK B BaKyyme

Mozy/b V3yueHne CBSA3aHHBIX KOHTYPOB

312259 BonbtmeTp B7-16A

312265 Boner™metp B7-16A

312263 BonbtmeTp B7-16A

YcraHoBKa 11 u3yueHusi uHTepgeperun ceeta PHYWE
Mukpockorn Mup-12

311450 Crunnockon CJI-13

Moaynb V3yueHne ructepesrca (peppoMarHMTHBIX MaTepyaioB

YcraHoBKa 15t usyuenus apdexra Xosa B moaynpoogHukax @I1K-08/PHITO

Pycyuripubop

82.

YcraHoBKa 151 usyuenus 3pdexra Xosia B monynpoogHukax @I1K-08/PHITO

Pycyuripubop

83.

84.

85.

86.

YcraHoBKa [ijis u3yueHus abcomoTHo uepHoro Tesia @TTK-11/PHITO Pycyunpubop

YctaHoBKa A1t u3yuenus p-n nepexoga ®ITK-06/PHITO Pycyunpubop

YcraHoBKa 1t usyuenus p-n nepexoga ®I1IK-06/PHITO Pycyunpubop

YcraHoBka "Ornpe/iesieHre OTHOLLEHUS TeTsI0eMKOCTH Bo3ayxa" dITT1-61 HIIIT "YuTex-

ITpodu"
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87. YcranoBka "V3yuenue Bsa3kocty Bo3zgyxa" ®IIT1-1x HIII "Yurex-IIpodpu"
88. JlabopaTopHas ycraHoBKa "udpakiiys S1eKTPOHOB"
89. Meteoctanuus "Onekrponrka-8"/ HI1O "PednexTtop”

90. YcraHoBKa /151 u3ydeHus BHeltHero (otosddexra PITK-10/PHITIO Pycyuripubop
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