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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

3HaThb Teoputo KojiebaHWiA U BOJH,
OCHOBbBI BOJTHOBOUW U KBAHTOBOM
OTTHKH, CTPOEHHEe aTOMOB, CBOMCTBA
aTOMHOT'O Sifipa U XapaKTepUCTUKU
3/IeMeHTapPHbIX YaCTHI]
YMeTb UCMOMb30BaTh MOTyUYeHHbIe
3HAHWS TIPH 3alUTe Tab0PaTOPHBIX U
NpaKTHYecKux paboT B obsiacTu
TIPUMEeHEeHUsI OCHOBHBIX 3aKOHOB [IJIsI
aHa/iM3a TeXHUUeCKUX MpOLiecCoB,
BbI/Ie/ISITh KOHKPETHOEe (hU3HuUecKoe
cojJiepkaHue B TIPUKJ/IQ[HBIX 3a/jauax u
WCTIO/Ib30BaTh 3HAHUS (DU3UKU B
Oyayieit nmpodeccroHanbHON
NesITeTbHOCTH.
Bnapers MeToZiaMu  aHasM3a
(bu3nyecKux siBieHU, 00pabOTKOM U
Tipe/iCTaB/ieHreM 3KCIepUMeHTa/IbHbIX
JAHHBIX C UCTIO/Tb30BaHUEM
CTaHJAPTHBIX MaKeTOB MPUK/IaJHbIX
rporpamm, Aijisi ()OpMyTMPOBaHUS U
peliieHUst (PHU3UKO-TeXHUUECKUX 3a7iau
Y TEXHOJIOTUM TIPOEKTUPOBAHUS B
COOTBETCTBUM C TEXHUUECKUM
3a7laHyeM B Oy ry1ieit
npo)eCcCMOHA/ILHOM JiesiTeTbHOCTU
OIIK OC-1.6 [IpuMeHsieT OCHOBHbIE 3HaTh TeOpHIO KosiebaHWii ¥ BOJIH,
(u3nyeckrie 3aKOHBI pa3fieJioB | OCHOBBI BOJIHOBOM U KBAHTOBOM
(bu3MKU: 3/1eKTpUYeCcTBa U OITHKH, CTPOEHHe aTOMOB, CBOMCTBa
MarHeTu3sma, GU3UKY KoyiebaHu# U | aTOMHOTO sifipa ¥ XapaKTepUCTHUKU
BOJIH TPY U3YUYEeHUH CTIeL{Ma/IbHBIX | 3/71eMeHTapHbIX YaCTHL]
JUCLIMIUIVH, B aHa/M3e U pellleHuH | Y MeTh UCI0/Ib30BaTh M0/TyueHHbIe
npobJieM rpodecCcoHaTBEHON 3HAHUS TIPH 3al[UTe Ta00PaTOPHBIX U
JesITeTbHOCTH. NpaKTUYeCcKUx paboT B obsacTu
TIpYUMeHeHHs OCHOBHBIX 3aKOHOB [I/Isl

IIpuMeHsieT 3aKOHBI pa3ze/ioB
(bU3MKU: MeXaHUKH,
MOJIEKY/IIPHOU (DH3UKU U
OIIK OC-1.2 TepMOJAVUHAMUKYU B U3YUeHUH
CrieLiMa/IbHbIX JUCLIUILIMH U
ripodeccoHa/IbLHOM
JesITe/IbHOCTH.




aHa/IM3a TEXHUUECKUX TPOIIeCCOB,
BBI/IE/IITh KOHKPETHOE (hU3HUECKOe
cojJiepykKaHre B MPUK/IQHBIX 3a/jauax v
WCITI0/Tb30BaTh 3HaHUS (DU3UKU B
Oyayeli mpodeccruoHanbHOM
JeATeIbHOCTH.

Bnapgers MeToZlaMu  aHasv3a
(bu3nuecKux siBfieHui, 06paboTKoM 1
TIpe/iCTaB/IeHUEM SKCIIEPUMEHTA/TbHBIX
JAHHBIX C UCTIO/Tb30BaHUEM
CTaHJAPTHBIX TTAKETOB MPUKJIA/IHBIX
nporpamm, /ijist GOpMyIMpOBaHUS 1
peltieHnst GU3UKO-TeXHUUECKUX 3a/1au
Y T€XHOJIOTUU MMPOEKTUPOBAHUS B
COOTBETCTBUM C TEXHUUECKUM
3ajlaHueM B Oyayimeit
rpodecCcroHaTbHOU [1eATe/TbHOCTH

2 MecTo aucuunivHbl B cTpykTrype OOII

W3yuenue auciuriivHbl «Pusrka» 6a3upyertcs

JUCLIUTIMH/TIPDAKTUK: «Dr3uKa»

JucimrivHa — sIBAsieTCd  MpeALlecTBYROIed [/ JUCLUMIUIMH/TIPAKTHK:

Ha pe3y/ibTdTaX OCBO€HHUA C/IeAYHOIIMUX

«bypenue

He(TSIHbIX CKBaKWH», «['eoyioruueckrie OCHOBBLI BbIOOpA TporieccoB OypeHus», «['MapaBavka»,
«detanu maivH», «HedTerasoBass rujpoMexaHuka», «IloBbillieHre HeTeOTAaud TIaCTOB»,
«CKBakuHHas f00b1a HeTH», « TeopeTnueckasi MeXaHHUKa»

3 O0BeM AUCIUILIMHbBI

O0beM AMCIMIITHHBI cocTaByisieT — 8 3ET

Buj yue6Ho# paboThI

TPpyaoeMKOCTh B aKafileMHYeCKHX Yacax
(OpvH akazieMHU4eCcKHii yaC COOTBETCTBYeT 45 MUHyTaM
aCTPOHOMHYECKOT0 yaca)

Cemec
Bcero p Ne 1 Cemectp Ne 2

OO0111ast TPYZ0EMKOCTh 788 144 144
JVCLIUTUIAHBI
AyJIUATOpHBIE 3aHATHS, B TOM 128 64 64
yHCse:

JIEKIINU 64 32 32

nabopatopHbie pabOThI 32 16 16

NpakTUYeCcKue/ceMrHapcKue 0 16 16
3aHATUS
CamocrosiTenbHasi pabora (B
T.4. KypCOBOe 124 80 44
TIPOEKTHPOBaHUE)
TpynoemMKOCTb y 36 0 36
NIPOMEe)XYTOYHOM aTTeCcTaluu




By npomexxyTouHOU
aTTecTaly (UTOrOBOr0

JK3aMmeH, 3aueT 3auet DK3aMeH
KOHTPOJIA 10 AUCLUIIUHE)
4 CTpyKTypa U co/iep>KaHue JUCLUII/INHBI
4.1 CBojiHbIE JaHHbIE M0 COAEP)KaHHUIO AMCLUTI/IUHBI
Cemectp Ne 1
Bujbl KOHTAKTHOH paboThI
N | Momenmneme | g T e e | PG| e
n/n b ni UITUHbI No Ko Ne Ko, No Kor. No Ko, KOH};mOJm
Auct - UYac. - UYac. - Uac. B UYac. P
1 2 3 4 5 6 7 8 9 10 11
DJiIeMeHTbI
KUHeMaTHKU 4,4 Oryer o
1 ’ 1 2 1 2 1 1 7 5 saboparop
ypaBHeHUs 5 o
HoU pabore
JIBI>KEHUsI
JvHamuKa
MaTepHaTbHON 13 OTueT 1o
2 TOYKHU U TBEPJOTrO 2 2 1 2 2 1 4’ 5’ 5 saboparop
Tesa. 3aKOHbI ’ HOM pabore
HbroTOHa
womeptas, Sakorms 13 Oruer o
3 pri. 5 3 4 1 1 3 2 > | 9 | naboparop
U3MEeHeHUs 1 4,5 o
Ho¥ pabore
COXpaHEeHUs.
Makpockonuuecku 34 Ortuet no
4 € COCTOSTHUSL. 4 2 2 1 4 1 ’5 ’ 4 naboparop
HOM pabore
Craructuueckue Otyet 1o
5 pacrpejeseHus. 5 2 2 1 5 1 3,5 2 naboparop
Ho¥ pabore
OcHOBBI 13 Ortuet no
6 TEePMOJUHAMUKU. 6 4 3 1 6 1 4’ 5’ 7 naboparop
’ HOM pabore
ABnenus
s vo | | omern
7 7 2 4 2 7 2 > 7 naboparop
paBHOBeCHS U 4,5 o
Ho¥ pabore
(bazoBbie
TIpeBpaIleHusl.
DJIeKTPOCTaTHKa.
DJIeKTpUUecKoe 1,3 Oruer o
8 8 4 5 1 8 1 C 8 naboparop
ToJie B BaKyyMme 1 4,5 o
HoU pabore
BeIleCTBe.
ITocTosiHHBIM 1,1,
371eKTpUYeCKUn 3,3 Order mo
9 9 2 6 1 » 7 sabopaTop
TOK 44, HOW pabore
5,5 P
ITocTOsIHHBIM 1,1,
10 | nexTpuueckuii 10 9 7 5 9 ’ 3,3, 9 Tecr
TOK 4, 4,
55
MarnautHoe nosne 10 13 Otuer 1o
11 11 4 8 1 ‘ 3 7 6 sabopaTop
12 5 N
HoW pabore
12 SIBnenue 12 2 9 1 11 1 1,2, 11 OTuet o




3/1eKTPOMarHUTHOU 3, 4, yabopaTop
VH/YKLUH 5 HoM pabore
IIpomesxyTouHas 3auer
aTTecTalus
Bcero 32 16 16 80
Cemectp Ne 2
Ne HaumeHoBaHHe HEKL{I/II/IB“ALI KOHT?;; HOH paﬁonl:IlB (CEM) CPC dopma
o/ pasjesa U TeMbI . Kon. . Ko, . Ko, . Kon. | Texymero
AVCIUIINHBI o Yac. o Yac. o Yac. o Yac | KOHTPOIA
1 2 3 4 5 6 7 8 9 10 11
Kunemaruvka 19 Otuer 1o
1 rapMOHHUYECKUX 1 2 1 1 1 1 3’ 4’ 4 naboparop
KoJsie0aHuH. ’ HoW pabore
ITepemeHHBI TOK 12 Ortuet 1o
2 2 2 2 2 2 1 c 4 jabopaTop
3,4 o
Ho¥ pabore
3aryxaroLye u 12 Otuer 1o
3 BBIHY>K/|eHHbIe 3 2 3 2 3 1 3’ 4’ 4 naboparop
KoJie0aHwUsl. ’ HOH pabote
BosiHOBBIE
4 MPOLIeCChI. 3BYK. 4 2 4 2 2,4 2 Tect
Bopbba ¢ myMom.
5 DJIeEKTPOMarHUTHbI 5 2 1,2, 4 Tecr
€ BOJIHBI 4
BosiHoBas ontrka. 12 Otyet 1o
6 Wnrepdepeniys 6 2 4 1 5 2 3’ 4’ 5 naboparop
’ HOM pabote
DJIeKTPOMAarHUTHBI Ortuet no
7 € BOJIHBI B 7 2 5 2 3 1 saboparop
BellleCTBe. HoU pabore
KBaHTOBas onruka 1,2, Ortuet o
8 8 2 6 2 6 2 2,3, 7 saboparop
4 HOU pabote
KopnyckyispHo-
BOJIHOBOH [lyanusm
MaTepuH.
9 KBanToBbIe 9 2 7 2 1,4 3 Tect
COCTOSIHUSL U
ypaBHEHUS
IIpegunrepa
®u3uKa aTOMOB U
10 MOJIEKYI. 10 5 8 3 2.4 2 Pemienune
Mousieky/isipHbIe 3ajau
CIIEKTPBI.
OcHoBHbIe
1 XapaKTepUCTUKU 1 2 Pemenue
3/71eKTPOMarHUTHOT 3a/a4
0 HU3JIyYeHHUsI
Pentrenosckue Otuer 1o
12 JIyUr 12 2 7 2 2,3 2 jabopaTop
HOM pabore
OneMeHTHl PU3UKU
. Otuet 1o
13 | IBepAoro Tena. 13 2 8 2 2,3 | 2 | naGoparop
30HHas TeopHUs N
Ho¥ pabore
TBep/BbIX TeJl.
14 DJleKTpUyecKre u 14 2 9 2 9 2 2,3 2 Oryer 1o
MarHWTHbIE naboparop
CBOMCTBA TBEPBIX HOM pabore




TeJl

OCHOBBI siZiepHOM

15 (hr3MKU

15 2

1 2 Tect

ITpobnembl
COBPEMEHHOU
¢busuku.
CoBpemMeHHast
¢usnueckas
KapTHHa MMpa.

16 16 2

Y cTHBIN
orpoc

IIpomesxyTouHas
aTTecTalys

36 OK3aMeH

Bcero 32

16 16 80

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

Cemectp Ne 1

Ne Tema

Kpartkoe coaepxanue

1 OD1eMeHThbl KUHeMaTHKH,
YPaBHEHUsI [JBU)KEHUS

dusnueckue Moziend. KuHematuyeckoe onvcaHue
[\BIDKEHMS - BeKTOPHBIM, KOODJVUHATHBIN U
ecTecTBeHHbIN criocobb! onrcanust. CKOpOCTb,
yCKOpeHHe, HOpMaJIbHOe Y TaHTeHL[iabHOe
YCKOpeHHs1. YTJ/I0Basi CKOPOCTb U YIJIOBOe YCKOPeHHe.
I[Mpsimast 1 oOpatHasi 3aau KuHeMaTHuKU. O cMbIcie
NIPOM3BO/JHOW M MHTerpasa B IPUJIOKEeHUH K
bu3MuecKUM 3aJjauam.

2 rHamuKa
MarepuajabHOU TOUYKHU U
TBEPAOrO Tesa. 3aKOHbI
HeroToHa

OcHoBHas 3asaua AuHaMUKU. [IoHATHe COCTOSIHUA B
KJ/IaCCMYeCcKor MexaHvke. Macca, cyia ¥ UMITYJIbC.
3akoHbl HbtoTOHa. HenHepijaabHble CUCTEMBI
oTCYeTa M CUJ/Ibl UHepLuu. ['paHuL[bl IPUMEHUMOCTU
KJIaCCUYeCKOro criocoba Jjist OrrcaHust JBHYKeHUsT
yacTvL. MOMeHT MHepLUU TBepPZAO0ro Tesa
OTHOCHUTE/IbHO OCU. MOMEHT CUJIbl, MOMEHT
uMIty/bca. Teopema o IBUKeHUU LieHTpa Macc.
YpaBHeHVe JMHAMUKU BpalllaTe/IbHOr O ABWKEHUS

3 Pabota, MOIITHOCTE U
SHeprusi. 3aKOHbI
V3MeHeHHsl U
COXpaHeHHsl.

3aKOHbI M3MEHEeHUS ¥ COXPaHEeHHWs UMITyJ/IbCa U
MOMEHTa UMITyJIbCa [/l CUCTeMbl MaTepUaIbHbIX
TOUeK. 3aKOHbI COXPaHEeHHs KaK TPOsiB/IeHHe CBOUCTB
OBK/IM/I0BA MMPOCTPAHCTBA, ero OJHOPOAHOCTU U
M30XPOHHOCTH. PaboTa 1 KUHeTUYeCKast SHepPrust
MaTepuaabHOM TOUKU. MollfHoCTh. PaboTa
KUHeTHUYeCKast SHeprvs BpallaTe/IbHOTO JBUKEeHUs
TBepZoro Tena. JluccunaTuBHbIe, KOHCEPBAaTUBHbIE U
He KOHCepBaTUBHbIe CUJIbl. [loTeHI[MaibHAas SHeprusl.
[MoreHnmanpHbBIN Oapbep. 3aKOH COXpaHeHUst U
TrpeBpallleHUs] SHePruu U ero CBA3b C OJHOPOJHOCTHIO
BpeMEeHU

4 Makpockornuueckue
COCTOSIHUS.

TennoBoe gBrKeHHe. MakpocKoInueckue
rapaMmeTpbl. Y paBHeHUs COCTOAHUA. BHyTpeHHss
SHeprus. Y paBHeHHe COCTOSHUS U/iea/lbHOro rasa.
[aByieHre rasa ¢ TOUKM 3peHUsI MOJIEKYJISIPHO-
KWHeTUUeCKOW Teoprn. ADOCOJTIOTHBIN HOJIb.

5 CraTucrtuueckue

[ToHsiTHe 0 BepPOSITHOCTH M (DYHKLIMU pacrpe/esieHusl.
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pacripeZiesieHusl.

Pacnipesnenenne MakcBesiia. PacripesiesieHue
Bonbimana. BapomeTpuueckasi hopmya.
BbrunciieHue cpeiHUX 3HaUeHUM C TI0-MOILIbIO
dbyHKUMM pacripefiesienus. ABaenus guddysum,
TEeTJIONPOBOAHOCTU U BHYTPEHHET 0 TpeHus. 3aKOHbI
(usuueckoit KuHeTuku. Koadduiments! auddy3um u
TeTJIONPOBOAHOCTU. BSI3KOCTh ra30B U XKUIKOCTeH

OCHOBBI
TepMOJUHAMUKU.

OO6paTtumble ¥ HeoOpaTHMBbIe TeTIJIOBbIe MPOLIeCCHI.
TenoBbie MpoLecckl. Havaao TePMOJAUHAMUKH.
[TpumeHeHue TIepBOro Hayasna TepMOJMHAMUKU K U30-
rporieccam. DHTpornus. Bropoe Hauaso
TepMOAUHAMUKU. OripesiesieHre SHTPOITUU
HepPaBHOBECHOM CUCTEMbI Uepe3 CTaTUCTUYECKUN BeC
cocrosiHusi. [IpuHIMNO Bo3pacTaHusi SHTPOIIUH.

AByieHns nepeHoca.
@®a30BbIe pABHOBECUS U

¢a3oBble MpeBpallleHusl.

SfBnenus auddy3uu, TEIIONPOBOJHOCTH U
BHyTpeHHero TpeHus. Koagduiments! auddysuu u
TEeTJIONPOBOAHOCTU. BSI3KOCTh ra30B U XKUJKOCTEM.
Hukn KapHo. Makcumanbhbiii KIT/1 TeriyioBoit
MaIvHbI. Teri0eMKOCTh MHOTOAaTOMHBIX I'a30B.
HenoctaTouHOCTB K/1aCCU-YeCKOM Teopyun
TerioeMKOCTel. TpeTbe Hauyaso TePMOJUHAMUKHU.
PeanbHble rasel. YpaBHeHue Ban-fep-Baanbca.

OJIEKTPOCTAaTHKaA.
DJIeKTpUYeCKOoe TIojie B
BaKyyMe U BellleCTBe.

3akoH KysioHa. CBsi3b MeXXly HalpsKeHHOCTBIO U
noteH{anoM. Criocobbl pacueTa XapakTepUCTUK
3/IeKTPOCTaTUYeCKOro MOJISL: a) MPUHLUI
cynepnosunuy, 6) Teopema ["aycca, B) Teopema o
LMPKYJ/ISILIMY BEKTOPA HaNPSP)KeHHOCTH

[TocTosiHHBIN
371eKTPUUeCKUi TOK

IIpoBOAHMKY B 3/1eKTPOCTaTUUECKOM I10JIE.
OrnpepiesieHrie HalpsKeHHOCTU BHYTPU U BHe
NpoBOAHUKA. KOHAeHCcaTOphl. DHeprus CUCTeMbl
3apsi0B U JIeKTPOCTaTUYeCKOro I0JIs.
OnekTpuyeckoe 1oJie B BeljecTse. [JU3/1eKTpUKY.
OnekTpruueckuli aumnosnb. Teopema OcTporpazckoro-
l"aycca. CerHeT03/IeKTPUKH.

10

[TocTosiHHBIM
371eKTPUUECKUI TOK

YcnoBusd cylecTBOBaHUS TOKA. 3akoHbI Oma 1
Ixoynsi-JIeHL]a B UHTErpaibHOU U
muddepeniranbHoN popmax. O6001eHHBIN 3aKOH
Owma. ITpaBuna Kupxroda. Tok B pa3nuuHbIX cpefax.

11

MarsHuTHoe 11ojie

OcHOBHbIE XapaKTePUCTUKU MarHUTHOT'O TIOJIS:
BEKTOP MarHUTHOU UHAYKLIMM U MarHATHBIN MOTOK.
CriocobbI pacueTa XapakKTepUCTUK MarHUTHOTO TIOJIS.
[TpuHyun cynepno3sunuu. 3akoH buo-Casapa-
Jlannaca. Teopema 0 LMPKY/IALIMKA BEKTOPA MHAYKLUU
MarHuTHoro rosist. Cusa Jlopenua. Cuia Amriepa.
fIBneHye 3/1eKTPOMAarHUTHOW MHAYKLMA. OTBITHI
®apages. 3akoH Dapages. [1pasusio Jlenua.
OKCTpaTOKU 3aMbIKaHHs U pa3MbIKaHUs. SIByieHue
caMOMHAYKLUMU. NHAYKTUBHOCTL. B3avMHas
WHYKLUsI. JHeprusi U o0beMHasi IJIOTHOCTh SHePruu
MarHMTHOTI'O MOJISI.

12

SIBneHue

OcHOBHBIE YPaBHEHHA MdI'HUTOCTATHKH B BeIlleCTBeE.
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371eKTPOMarHUTHOM
VHAYKLUU

MonexyJisipHble TOKU. HaMarHiueHHOCTb.
HarpsykeHHOCTb MarHUTHOTO MOJIS. I'paHryHbBIe
YCJI0BUSA [/11 XapaKTePUCTUK MarHUTHOIO 110/11 Ha
rpaHuLie IByX (peppOMarHeTUKOB. Y paBHEHUSI
Makcsesia. YpaBHeHuss MakcBesuia [ijis
3JIeKTPOMAarHUTHOT O 110J1s1. Y paBHeHHst MakcBeJiia
JU1s1 CTalMOHAPHBIX MOJIeN.

Cemectp Ne

IN

Ne

Tema

Kpatkoe copepxaHue

KunemaTtuka
rapMOHUYECKUX
KOJ1e0aHuUiA.

[ToHsITHE O KOJIeOaTebHBIX Mporieccax. EauHbIi
TO/IX0/1 K KOJIeDaHUsIM Pa3/IMuHON (hr3UUecKoi
MpUpO/ibl. AMILIUTY/a, KPyroBasi 4acToTa, (hasza
rapMOHUYeCKUX KosiebaHuii. CrioykeHre KoebaHui.
BekTopHble AuarpaMMbl. MaTemaTu4eCcKuii 1
¢bu3nuecKrii MasiTHUKH, MPY>KUHHBIN MasTHUK,
KosiebaTesnbHBIN KOHTYP. CBOOO/IHBIE 3aTyXaroIIye
KosiebaHus1. JIorapuMuueckuii IeKpEMEHT,
J06poTHOCTD. Pe3oHaHc. OCLU/IIATOP Kak
CrieKTpasnbHbIN MpU-60p. Pyphe-pasnokeHue,
¢bur3nuecKrii CMBICT passioykeHusi. Moy mMpoBaHHbIe
KosiebaHust. CTIeKTp aMIUTUTYTHO-MOAY/IMPOBAHHOT O
KosiebaHwusl.

[TepeMeHHBIM TOK

HapaJmeJILHoe U 11ocj1ea0BaTe/ibHOE CoeJHeHne
3JIEMEHTOB LIelK IepeMeHHOro TOKa

3aryxarolje u
BBIHY>K/[eHHbIE
Ko/1e0aHus.

BuiHyX/1eHHbIe KojiebaHus OCLIWIIATOpPA MOJ,
JleCTBUEeM CUHYCOUZATbHOW CHJIbl. AMIUIMTY 1A U
(aza rpu BEIHY>KJeHHBIX Ko/lebaHUsIX. Pe30HaHCHbIe
KpUBBIe. BeIHYK/IeHHBIe KO/Ie0aHUsS B 37IEKTPHUUECKUX
tensx. Mimneganc. MeTos1 BEKTOPHBIX TMarpaMM.

BoJsHOBBIE MpOLjeccsl.

3Byk. bopr0ba c mmymom.

Bosnel. [1nockas cuHycoupanbHas BosHa. ivHa
BOJIHBI, BOJTHOBOe YuC/10. ['pyImbl BOJIH U BOJTHOBbIE
nakeTbl. Pa3oBasi ¥ rPyIIoBas CKOpOCTHU BOJH, CBSA3b
MeKJy HUMU. DHeprus BojHbl. OfHOMepHoe
BOJIHOBOE ypaBHeHue. DpdekT [donnepa.
OHepreTrueckue COOTHOLLIeHUs. BekTop YmoBa.
Ynpyrue Bo/HBI B TBepZOM TeJle, ra3ax YU KUJKOCTSIX.
3Byk. bopsba c mymom.

OJIEKTPOMAarHUTHbIE
BOJIHBI

CKOpOCTb pacrnpocTpaHeHus 3/1eKTPOMarHUTHBIX
BO3MYyllleHUl. BoHoBoe ypaBHeHue. I1nockue
3JIeKTPOMarHuTHbIe BOJIHBL. [losiipusaniys BOJIH.
OHeprusi pacrpoCcTpaHeHus! 3/1eKTPO-MarHUTHOW
BO/IHBL. BekTop YmoBa-IlonHTHHra. M3nyyenne
JunoJist. /luarpaMMa Harpas/eHHOCTH.

BonHoBas onTuka.
Nurepdepenius

Wnrepdepennus BoaH. CriocoObI 1MoTyyeHust
KOrepeHTHbIX UCTOUHMKOB CBeTa: onbIT FOHra,
3epkasio u buripusma ®Ppenests, Kosbija HeloToHa.
WuTtepdepomeTprl. Y C/I0BUS YCUIEHUS U OC/Ta0/IeHs
ceta. Judpakuys BosH. [Ipunuun ['toiireHca-
®penesist. Iudpakuys @penens. Judpakiys
®paynrodepa. [TpocThie 3agaun Audpakiu:
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mudpakiys Ha OAHON U MHOTUX ILIeJIsiX.
JwvdpakioHHas pelieTKa.

OJIEKTPOMAarHUTHbIE
BOJIHBI B BellleCTBe.

PacripocTpaHeHue cBeta B BelljecTse. /lucriepcus
CBeTa. DJIGKTPOHHAs1 TeOpusl AUCIIePCUU CBeTa.
ITornomenue csera. Ilossprsanus ceera.
ITonsipu3satiyst BOJIH pyu oTpaxkenuu. [Ipuama Hukoss.
3akoH Maittoca.

KBaHTOBas orTHKa

[TpoTuBOpeuns Knaccuueckon HGU3UKH.
OKcrepuMeHTalbHOe 000CHOBaHME OCHOBHBIX UIeH
KBaHTOBO Teopuu. [Ipo6/iemMbl U3TydeHuUsT UePHOTO
Tesia. 3aKOHBI TETIJIOBOTO U3/TyueHUsl. JHeprus U
HMITYJIbC CBETOBbIX KBaHTOB. P0oT03(deKkT. IddekT
Komnrona. O6pa3oBaHue v aHHUTHJISLUS
3/1eKTPOHHO-TIO3UTPOHHBIX Tap. DJjieMeHTapHast
KBaAHTOBasl TeOpUs U3nyueHus. BeiHyK/jeHHOe 1
CMIOHTaHHOe M3/lyueHue (JOTOHOB.

KopnyckynspHo-
BOJIHOBOM [lyanv3m
MaTtepud. KBaHTOBBIE

COCTOAHHSA 1 YDABHEHU A

[IpeuHrepa

I'unoTesa ae bpoitnisa. [udpakiivis 371eKTPOHOB U
HeWUTPOHOB. BeposiTHOCTHBIN CMBIC/T BOJH Jie bpoiins.
CooTHoltieHus HeoripeiesieHHOCTeld. Habopsr
O/THOBPEMEHHO U3MepsieMbIX Be/Iu-UrH. 3aZlaHue
COCTOSTHUSI MUKpOYacTull. BoHoBasi hyHKIus, ee
CTaTUCTUUYECKUH cMbICT. OOBsICHEHNE TIOBeIeHHsT
MHKPOUaCTHIbI B HHTepdepomeTpe U Judpakiiuu
3/IeKTPOHOB ¥ HEMTPOHOB Ha KpUcTasuiax. BpemMeHHoe
ypaBHeHue lllpenvnrepa. CtaljoHapHOe ypaBHeHUe
Ipegunrepa, cTaljuoHapHbIe COCTOSIHUA. YacTuija B
MOTeHLIMabHOM sIUKe. [TpoxoKjeHre YaCcTUIlbl Haj
u oz, 6aprepom. TyHHebHbIN 3P QeKT.
["apMOHMUECKWI OCLIWUIATOP.

10

®dui3uKa aTOMOB U
MOJIeKYJI.
MonexyJisipHble
CIIeKTPBI.

Teopust Bozopo0roj06HBIX aToMOB 10 bopy.
OHepreTrueckue ypoBHU. IToTeHjManbl MOHU3ALUU U
B030yxeHusi. CrieKTpbl BOJOPOAOIO[00HBIX aTOMOB.
[MMupuHa ypoBHel. YacTuiia B chepruuecku
CUMMeTpUYHOM I1os1e. KBaHTOBBIe unciia. CTpyKTypa
3/IeKTPOHHBIX YPOBHEH B CJIOKHBIX aToMax. [IpyuHimn
[Taysiu. Moneky/isipHble CIIeKTPbl U CIIEKTPOCKOIIUSL.

11

OcHOBHBIE
XapaKTepUCTUKH
3/1eKTPOMarHUTHOT'O
W3/TyueHust

BanenrHbie u jledopmaliioHHble KoneOaHus. Cxema
SHepreTUYeCKUX YPOBHeH MoJIeKys1. 3aKOH byrepa -
JlambepTa - Bepa. Ornitiyeckasi T/IOTHOCTb,
nponyckanue. KaueCTBeHHBINM M KOTMYeCTBEHHbIN
aHaJM3bl B MOJIEKYJ/IIPHOW CIIEKTPOCKOIIHH.
[IpumeHeHMe ONTUYECKUX METOZIOB UCC/IeJOBaHNE B
Bareli crielfuabHOCTH.

12

Pentrenosckue yyuu

[TpuHLMI NOTyYyeHUs1 PEHTTeHOBCKUX JTyUeu.
PentreHoBcKast TpyOka. CrieKTp peHTTeHOBCKHX
nydeid. 3akoH Mo3mm. OCHOBHBIE CBOWMCTBA
PEHTTeHOBCKUX Jyueil. PEeHTTeHOBCKMe arrapaTsbl.
PerucTpanusi peHTreHOBCKUX yueld KaueCcTBeHHBIN
peHTreHo(}a30BbIM aHa/IU3.

13

OneMeHTbI PU3UKHU

TBEPAOrO Tesa. 30HHas

fAsnenue ceepxripoBoauMocTy. KynepoBckue napel.
SddekT [IHxo3edcoHa. TernyoeMKOCTb. J1eKTPOHHAs
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TeOopUsi TBEP/BIX TeJl.

Y JIbIDOYHAst MPOBO/IMMOCTH. P-N MEPEXO/IbL.

¢bu3vku. CoBpeMeHHast
du3nyeckast KapTUHa
Mupa.

14 OJIEKTPUYECKUE U Konebanusi KpucTa/immuecko peretku. [ToHsTHE O
MarHuTHbIE CBOMCTBA cdoHoHax. TemnioeMKOCTh KPUCTA/L/IOB MPY BBICOKUX U
TBED/BIX Tes HU3KHUX Temreparypax. Pelierounas
TeI/JI0NPOBOAHOCTb. KBaHTOBasi TeOpUs TBEP/bIX TeJl.
[MonyripoBoHUKH. COOCTBEHHBIE U IPUMECHBIe
TIOJTYTIPOBO/IHUKH.
15 OCHOBBI sifiepHO# ATOMHOe si/ipo U ero cBoMcTBa. Mojienu siziep.
[N7E151247 AnepHble cunbl. PaguoakTrBHbIE TIpeBpallleHUst
aTOMHBIX fiZiep. DJIeMeHTapHble YaCTULIbI, UX
KnaccuduKaiys. B3arMmonpeBpalijeHUs YaCTHLI.
KBapku.PafinoaktuBHOCTh. AepHbie peakijvu.
Peakiuu fiejieHUst U CUHTe3a
16 [Tpobsembl coBpeMeHHoOM | [Tpo6ieMbl coBpeMeHHOM (pu3vku. CoBpeMeHHast

¢bu3nueckas KapTMHa MUpa. DHeprus 3Be3/.
ITpobieMa UCTOUHUKOB SHepruu. BelriecTeo B
9KCTpeMaJlbHbIX COCTOSAHUSAX. BelecTBo ripu
CBEpPXBBICOKMX TeMIlepaTypax U CBePXBBICOKUX
TJIOTHOCTAX. MeTaninueckuii Bogopo/. KapivkoBsie
Oenblie 3Be3apl. HeliTpoHHBIE 3Be3zbl. [1yibcaphl.
BemecTBO B CBEpXCU/BHBIX 3JIEKTPOMAarHUTHBIX
nonsx. Belectso u nose. Mepapxus
B3auMozielcTBUI. O eIMHBIX TEOPUSIX MOJISI.

4.3 IlepeueHb /1abO0pPaTOPHBIX padoT

Cemectp Ne 1

Ne

HanmeHoBaHue j1abopaTopHOii paboThI

Ko/1-Bo akageMuuyecKux
4acoB

[TpoBepKa OCHOBHOTO 3aKOHA TUHAMUKHU
BpalljaTe/IbHOTO IBIKEeHUs (Ha MasiTHUKE
Ob6epbeka)/ OrpeziesieHre YCKOPeHUst CBOOOHOTO
Ta/IeHUsT C TIOMOII[BI0 MAaTEMaTHUECKOTO MasiTHAKA.
OripeiesieHye YCKOPeHUs1 CBOOOTHOTO MafIeHUs C
TIOMOIIIBI0 (hM3HUecKoro MasiTHUKa. OrnpezeneHue
YCKOpPEeHHsI CBOOOZHOTO TIa/IeHUsI MeTOJOM

KaTaroierocsd Iiaprka.

V3yueHue 3aKOHOB JUHAMUKHU.
OKcrepuMeHTaIbHOE UCCIeJoBaHue (PYHKI[UU
pacripefienieHusi ['aycca, Teopust IOTPeHOCTH

V3MepeHUH.

Vi3yueHue ynpyroro u He yrpyroro yzapos.

OripefiesieHie CKOPOCTH TTOJIETA YK C TIOMOLIBIO 1

KPYTUJIBHOI'O 0a/TMCTUYECKOr0 MassTHUKA.

OrnpepiesieHre NOCTOSTHHOM bosibliMaHa 1

OnpefeneHve AMHAMUUECKOTO KO3 ULeHTa
BS13KOCTH MeToioM CTOKCa

OrnpesiesieHre OTHOLLIEHUS TEIVIOEMKOCTE!N ra30B 1

MetogoM Kremana - [lesopma. OnpepeneHue
V3MeHEeHUs1 SHTPOIUHU NPU U30XOPHUYECKOM
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TpoLjecce B rase.

OrnpenenieHre Ko3(duijeHTa TOBEPXHOCTHOTO
HaTsDKeHUs )Kuakoctd. OnpefiesieHre
Ko3(dduiieHTa BHyTPeHHero TPeHUsl )KUJKOCTH
meToioM [lyasetins. OmnpepeneHue ko3dduiiieHTa
TEeTUIONPOBOAHOCTHU TBepPAbIX Tesl. OrnpesieneHre
CpeziHel IJTMHBI CBOOOAHOTO Mpobera u

3¢ deKTHBHOrO JUaMeTpa MOJIeKYJ BO3yXa.
OrnpeziesieHre yHUBEPCATbHOM ra30BoU
TIOCTOSTHHOU

I/I3MepeHHe YAEJbHOT'O 3apAd 3JIEKTPOHA

WccnepoBanue ey NOCTOSSHHOIO TOKA. V3yueHue
COTIPOTUBJ/IEHHS IPOBOJAHUKOB IPU MOMOLLIA
MOCTHKA TIOCTOSTHHOT'O TOKa.

JKCrepyuMeHTa/lbHOe M3yueHue TipaBua Kupxroda

CHsiTHe KDUBOW HaMarHUUWBAHMSI C TIOMOII[BIO
octusiorpada.

OrnpenesieHre TOPU30HTAILHOM COCTABJISIOLLEHN
HaMpsHKEHHOCTH 3€MHOTO MarHUTHOTO TI0JISI.

Cemectp Ne

N

HanmeHoBaHue j1abopaTopHOii paboThI

Ko/-Bo akajeMu4ecKHx
YJacoB

3aTyxarolye 3/eKTpuyeckye KosebaHusl.

1

V3yuenue paboTsl TpaHCchOpMaTOpa epeMeHHOT0
ToKa. Omipe/iesieHrie UHAYKTUBHOCTH KaTYILKU C
noMolt1ip0 Mocta MakcBeria. Vi3mMepenue
MOIIJHOCTH TIePeMEeHHOT0 TOKa U CABUra (a3 Mexxay
TOKOM U HarpsbKeHHEeM.

VccnenoBaHue 3aTyXarolux KojiebaHui B
KosiebaTeslbHOM KOHTYpe. M3yueHue BbIHYX/J€HHbBIX
KosiebaHuH B KosiebaTe/IbHOM KOHTYPe.

W3yuenne nnTepdepeH UM U JudpakLiui CBeTa
OnpepienieHye JTMHbI BOHBI C TTIOMOLL[BIO
vuHTepdepeHn. OnpesiesieHUe [JJTUHBI BOJIHBI C
TIOMOLLBI0 AU(PAKLIMOHHON pelIeTKH.

V3yueHue siBJIeHUH NOJISIpU3aL{UU U AUCTIEPCUN
cBeTa V3yueHue sB/ieHud rospusauuu. Vsyuenuve
sIBJICHUS TIOIVIOLIeHUs cBeTa. V3yueHue siBjieHUs
JUCIIepCUu CBeTa.

OmnpepieneHre XapakTepUCTHK (OTO3/IeMeHTa.
N3yueHue 3aK0HOB BHeIIHero GpoTo3ddekxra.
CHsiTHe CTIeKTpa/bHOM XapaKTepUCTUKU
TMIOJTyTIPOBOJHUKOBOT'O ()OTO3/IeMEeHTa.
[IpuMeHeHVe ypaBHeHUs1 DUHILITeMHA /151
BHeIlIHero goTto3¢dekra. OnpeseneHure Tumna u
pa3Mepa 37ieMeHTapHOU STUerKH KyOuueckoro
KpUCTasia

I/IayquI/Ie CIIEKTPOB MU3/IyUY€HMs, CTIEKTPA/JIbHBIX
dIllMapdTOB U CITIEKTPa/IbHBIX METOA0B U3YyUEeHNS
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CBOMCTB BelllecTBa Onpe/iesieHNe MOCTOSIHHOM
Puzbepra c TOMOII[bIO0 YHUBEPCATbHOTO
MoHoxpomaTopa. HppakpacHbii
cnektpodoromerp SPECORD 75IR. Metoa VK-
CTIIeKTPOCKOINMU — METO/, aHa/In3a MUHEepaJsIoB.
OnTuueckuii MeTo/, KOHTPOJIS ChIPbS.

Vi3yueHue 3aKOHOMEPHOCTel B (PU3UKe TBep/0ro
Tesia V3yueHue paboThl MOMYPOBOJHUKOBOTO
muopa. OnpepiesieHre ye/IbHOW TelJIOEMKOCTH

8 TBepAbIX Tell MeTO/IOM oxaxaeHus. ['pagyrpoBka 2
TepMoriapbl U orpe/iesieHre Ko3dduijeHTa TepMo
3..C.

9 [TosmyripoBOAHUKY 2

4.4 TlepeueHb MPAKTHUECKHX 3aHATHI

Cemectp Ne 1

. Ko/1-Bo akajeMu4ecKHx
Ne Tembl NpaKTHUeCKUX (CeMHMHAPCKUX) 3aHATHI
4acoB

1 KI/IHeMaTI:IKa TIIOCTYTIaTe/IbHOI'O Y BpaljaTeIbHOro 1
JIBW)KEHHUU.

2 ,Z[I/IHaMI/IKEl TIOCTYIIaTe/IbHOT'O ¥ BpalaTebHOro 1
JIBW)KEHHUU.

3 KostokBuym. ®@ur3nyeckre OCHOBbI MEXaHUKHU 2

4 OCHOBBI MOJIEKYJISIPHOU (PH3UKU. 3aKOHbI 1
Y/ieasbHOrO rasa.

5 CraTtuctryeckue pacripefie/ieHus. 1
ITepBoe Hauasno TepMoguHaMUKU. LIukinyeckue

6 ripotieccel. Bropoe Hauanio TepMOAUHAMUKM. 1
OHTPOIHS.

- KonnokBuym. MosekynsipHasi hr3MKa. 2
TepmorHaMUKa

8 HarpskeHHOCTB U IOTeHLMaJI, CBSA3b MeXAY HUMHU. 1
[IpyMeHeHHe NMPUHLMIIA CYNIePIIO3ULIMU MOJIeH.
[IpoBOAHMKM M KOHZEHCATOPbI. 3aKOHbI

9 TOCTOSIHHOT'O TOKA.JJIeKTPOCTaThUUeCcKoe T10J1e B 2
[V3IeKTPHKeE.
MarsuTHoOe I10/1e ¥ ero XapakTepyuCTHKHU.

10 ITpumenenwne 3akoHa buo-Casapa-Jlansaca. 1
MarHuTHbIN MOTOK.
fIBneHue 3/1eKTPOMAarHUTHOM MHAYKLUU. SIB/ieHue

11 CaMOWHAYKLMU U B3aUMHOW UHIYKLIUU. 1
VMHAYKTHBHOCTB U eé pacuer.

12 Kos10kBUyM. DeKTpU4eCcTBO U MarHUTHOE M0JIe. 2

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

1 ['apmoHMYeCcKre MexaHUueCcKre U 1

3JIEKTPOMarHUTHbIE Koie0aHHsI U UX

12




XapaKTePUCTHKH.

Hapajmeanoe H 110c/j1e0BaTe/IbHOEe CoeJHeHne
3JIEMEHTOB IIeIlr rIepeMeHHOI'0 TOKa.

AwmrinTyzia v asa npy BeIHYKIEHHbBIX
KOJ1e0aHusIX.,

[1vHa BOJIHBI, BOJTHOBOE YMC/10. ['pynisl BOH U
BOJIHOBBIE TaKeThbl. Pa3oBasi U rPyNnoBasi CKOPOCTU
BOJIH, CBSI3b MeX/ly HUMU. DHeprusi BOJHbI.
OpHOMepHOe BOJIHOBOe ypaBHEHHe.

Bonuel. IHTepdepentys U AudpakLys cBeTa.
[ucriepcysi ¥ nosisipu3aliys CBeTa.

KBaHToBas ontuka: ¢oto3¢ddekr, Teraosoe
usnydenue, 3pdpekt Komnrona. Keantopas
MeXaHHKa: KOPIYCKYJ/ISIPHO — BOJTHOBOM [/lyasin3M,
COOTHOLLIEHUe Heorpe/ie/ieHHOCTel. ATOM
Boziopoja. CepuanbHas popmyJia.

KO]’IJ’IOKBI/IYM. BoJsiHOBast 1 KBaHTOBAasl ONTUKU

AtoMm U saapo. PairoakTUBHOCTE. DJjieMeHTapHble
YaCTULBL.

CemMuHap 1o (r3uKe TBepZOro Tesa.

4.5 CamocrosiTesibHas padoTa

Cemectp Ne 1

Ko/1-Bo akajeMu4ecKHx

No Bupg CPC
4acoB

1 BrImosiTHeHre TPeHUPOBOUHBIX M 00yUaroIX 20
TeCTOB

2 [ToaroToBka K 3a4éTy 2

3 [ToaroroBka K NpakTUUYeCKUM 3aHSITUSIM 18
(y1abopaTopHBIM paboTam)

4 [ToAroToBKa K c/iaue M 3aljuTe OTUETOB 20

5 ITpopaboTKa pa3/ie/ioB TeOPeTUUYECKOr0 MaTepHasa 20

Cemectp Ne 2

Ko/1-Bo akajieMmuuecKux

Ne Bupg CPC
4acoB

1 BhbimonHeHHe TPeHUPOBOUHBIX U 00yUarOIINX 12
TEeCTOB

7 [ToaroroBka K IpakTUYECKUM 3aHATUSM 12
(y1abopaTopHBIM paboTam)

3 [ToaroroBka K cjjaue M 3alluTe OTYeTOB 9

4 ITpopaboTKa pa3ie/ioB TeOpPeTHUYECKOr0 MaTepuasia 11

B xofe npoBezieHNs 3aHATUN 10 JUCLMIUIMHE UCTIO/Ib3YIOTCS C/1eyIOlIre UHTePaKTUBHbIe
MeTo/ibl 00yueHus:: VIHTepakTuBHast (MpobsieMHast) ieKiusi; Pabota B MasibIx rpyrinax

5 IlepeueHb y4eOHO-MeTOJUUECKOT0 00ecieyeHUsl JUCHUILTMHBI

5.1 MeToanueckue yKa3aHusA /1A 00y4YarOI[UXCSA 110 0CBOEHHIO JUCHUILTMHBI

13




5.1.1 MeToauuecKne yKa3aHus /sl 00y4arOUXCs N0 MPAKTHYECKHUM 3aHATHIM

1. MonekynsipHas pu3suka. TepMogrHaMUKa : TIPAKTUKYM T10 (U3KKe JJ1s1 UHXKeHep.
crieljanbHOCTeN TexH. By30B / JIunoBueHko E.JI. [u ap.] Upkyrck: U3a-Bo UpI'TY. — 2008. — 75
C.

2. BonHoBast onTHKa: MeTO/. yKa3aHus 1o Kypcy obirent ¢pusuku / Comuna JI.A. [u ap.]
Npkyrck: U3p-8o UpI'TY, 2010. — 44 c.

3. OcHoBbl 06111eM hu3uky : yueb. mocobue / Kannikas JI.B.; UpI'TY. Tom 2. D1eKTpruuecTBoO U
MarHetusMm. VIpkyrck: Usg-so UpI'TY, 2008. — 127 c.

4. OcHOBBI 00111e# Gu3nky : yueb. mocobue / Kanunkas JI.B.; UpI'TY. Tom 3. Ontuka
reoMeTpuuecKasi, BOJIHOBasi U KBaHTOBasi. DJieMeHThl KBAHTOBOM MeXaHUKW U aTOMHOU (PU3UKHU.
Upkytck: U3ng UpI'TY, 2008. — 183 c.

5. OnektpocTatrka. O6o01eHHbIe TIpUMepHI pelieHus 3aau / dunarora JI.C. Vzg-so UpI'TY,
2010.-81c.

6. Mexanuka. O600111eHHbIe TpUMepHI pertieHus 3a1au / @unatosa JI.C. VIpkyTck: V3180
npI'Ty, 2009. — 177 c.

5.1.2 MeToauuecKue yKa3aHusl /ISl 00y4aromuxcs 1o JIabopaTopHbIM padoTam:

1. MexaHuKa : MpakTUKyM 1o ¢u3suke: yueb. mocobue ass TexH. By30B / H.I1. KoHoBanos [u ap.]
— 2-e u3f., iepepab. u pomn. — VIpkyTck : U3a-Bo MpI'TY, 2010. — 136 c.

2. MonekynsipHas ¢u3vka. TepMoguHaMyKa: IPaKTUKYM 110 (pr3MKe [Jis1 MH)KeHep.
crneljanbHOCTel TexH. By30B / JIlunoBueHko E.JI. [u ap.] UpkyTck: U3a-Bo UpI'TY. — 2008. — 75
C.

3. DNeKTpUuUeCTBO U MarHeTU3M: MeTO/I. YKa3aHus K j1ab. paboram / Ky3uerjoBa C.1O. [u ap.]
Npkyrck: U3p-o UpI'TY, 2015. — 128 c.

4. Ontuka. @usuka TBepzoro Tena: [Ipaktukym no ¢usuke / Kysbmuna I A. [u ap.] — UpKyTck:
W3p UpI'TY. —2010. - 115 c.

5.1.3 MeToauueckue yKa3aHHus /i 00yUYarOIUXCA 10 CAMOCTOATEIbLHOM padoTe:

CamocrosiTenbHasi paboTa CTyZieHTOB B yueOHOM mipouiecce Ha Kadezpe ¢usuku UPHUTY:
yuebHoe riocobue /T.U. IlIumenosa, H.IT.KoHoBanos/ Mpkytck: N3a-s8o UpHUTY, 2017.—150 c.

6 @DoHJ OLEHOUHBIX CPeACTB AJIsi KOHTPOJIA TeKylleill ycrneBaeMOCTHM W TPOBeJeHHUs
NMPOMEeXYTOYHOH aTTeCTaluy MO0 JUCHHUILINHe

6.1 OreHoYHbIe Cpe/CTBA /IS NPOBeieHUs TeKyIero KOHTPOJIs
6.1.1 cemectp 1 | OTuer mo y1abopaTopHOi padoTe
OnucaHue npoueaypsbl.

BrimonHeHue KaXKzoi 1abopaTopHOU paboThI MpeyCcMaTpUBaeT:

1)TeopeTHUECKYIO MO/[TOTOBKY; 2) 03HaKOMJIEHHEe C PUOOpaMu, He0OXOAMMBIMU 1151
TIPOBe/IeHUs] U3MepeHU B IaHHOW paboTe; 3)moyueHue JoIycKa K JaHHOH JlabopaToOpHOI
pabote; 4) HabmoeHUs U U3MepeHwUs; 5) 00paboTKy pe3y/bTaToB U3MepeHwUs; 6) cjauy 3auéTta
1o jJabopaTopHoii pabore.

TeopeTrueckast TIOJJrTOTOBKA COCTOUT B 03HAKOMJIEHWH C ONHUCAHUAMH paboThl, MpopaboTKe
COOTBETCTBYIOIIUX Pa3/e/ioB yueOHUKA U TTOJJTOTOBKe OTBETOB Ha KOHTPOJIbHBIE BOMPOCHL. OHa
TIPOBO/TUTCSI ZI0 BBITIOJIHEHUSI TaO0paTOPHOM paboThI, TaK Kak BPeMsi, OTBeIEHHOEe Ha paboTy B
nabopaTopuu, MpeiHa3HaueHO TOJILKO Ha COOPKY YCTaHOBKH, IPOBe/ieHre U 00paboTKy
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n3MepeHuii. O3HaKOM/IeHHe C TPUOOPaMH 1 TIPUHAZJIEKHOCTSIMU TIPOMCXOUT Ha pabouemM
MecTte. HekoTophbie mprubOpbI HAXOAATCS Y MH)KeHepa U BbIIatoTCsl Ha BpeMst pabOThI.

[Mepen BbITIOTHEHUEM KaXK/I0H JlabopaTOPHOI paboThI MpernozaBareib, BeAYIIU aHHOe
3aHATHe, IPOBepsieT 3HaHKe CTY/|eHTOM OCHOBHBIX (PM3MUeCKHUX 3aKOHOB U SIBJIEHUM,
paccMaTprBaeMbIX B JaHHOW paboTe; yMeHHe OOBSICHUTh CXeMY YCTaHOBKH U
ToC/e/J0BaTeIbHOCTb M3MePeHHHt; CrI0COOHOCTDb yKa3aTh U3MepsieMble BeJTMUMHbI U
COOTBETCTBYIOLIE U3MepUTe/IbHbIe TPUO0PBI; 3HaHWEe W yMeHHe TI0/Tb30BaThCsl OCHOBHBIMU
pacuétHeiMU (popMynaMu. [Tocsie 3TOro CTyZileHT CYMTaeTCsl AOMYILeHHbIM K BbITIOJTHEHUIO
nabopaTopHO paboThI.

HabnroieHust U W3MepeHust sIB/ISIIOTCSI HarboJsiee OTBETCTBEHHBIM 3TarioM paboThl U TpeOyroT
JIOJDKHOTO BHUMAHUS Y aKKYPaTHOCTH TIPY CHSITUY OTCUETOB U 3amicy nu3MepeHnid. O6paboTka
pe3y/bTaTOB M3MepeHHH 3aK/TIouaeTcst B TIPOBe/IeHNH HeoOX0AMMbIX BBIUMC/IEHUN U OLjeHKe
TMIOTPEeIIHOCTY B TIOTyYeHHOM pe3yJbTaTe.

Cpaua 3auéTa 110 BHITIOJTHEHHOW paboTe MpelycMaTpUBaeT Mpe/bsiBleHre CTyIeHTOM
TIOJTHOCTBIO 0(OpMJIeHHOW paboThl, yMeHHe 0OBSICHUTD TIOTyUeHHbIe Pe3y/IbTaThl U 3HaHHe
TEOpeTUUYeCKOro MaTepuasa, CB3aHHOTI'O C laHHOM paboToi.

Kpurepumu oneHuBanus.

XapakTepucTHUKa OTBeTa Ouenka

paboTa BbINOJTHEHA MTOJTHOCTBIO; aHbl OTBETHI HA BCE BOTPOCHI TI0 IaHHOM J1ab0paTOpHOM
paboTe, B JIOTMUECKUX PACCYKJEHUSX U 0O0CHOBAHWH 3allUThI, B PELlIeHUH HeT
MaTeMaTU4eCKUX OMIMOOK (BO3MOYKHA OZIHa HETOYHOCTD, OTTMCKA, He SIBJISFOIAsICS C/IeICTBUEM
He3HaHUs WM HelIOHUMaHUs yueOHOro MaTepurana). 5

paboTa BbITIO/IHEHA MOJTHOCTBIO, HO 060CHOBAHMS I11ar0B 3allUThI J1a0. pab0ThI HeZIOCTaTOUHBI,
JOTTyIIleHa O/fHa OIIMOKa W/ [iBa-TPU HeZloueTa B BBIK/IaKaX WM rpaviKax; JaHbl OTBETHI Ha
KOHTDOJIbHBIE BOTIPOCHI TI0 JaHHOM paboTe 4

JormyIeHbl 6osiee 0fHOM OIIMOKY WK Ooslee IByX-TpeX HeIOUeTOB B pacyeTax WM rpadukax,
HO YYallUiCs BiafieeT 00si3aTeIbHbIMU YMEHUSIMU TI0 TIPOBEPSIEMOM TeMe, OTBEThI JaHbl
YaCTUYHO Ha KOHTPOJIbHBIE BOTIPOCHI 10 JAHHOM pabore 3

JOTYIIEeHbI CyIleCTBEHHbIe OLIMOKH, MOKA3aBIIKe, UTO YUaIUHCS He B/ajieeT 00s3aTe/TbHbIMU
YMEeHUSIMH 110 JAHHOW TeMe KaK BBIIOJHUTE paboTy, Tak U 3alUTUTh e€. He JaHbI OTBETHI
TIPaKTHUECKHU Ha BCE KOHTPOJIbHBIE BOTIPOCHI 2

6.1.2 cemectp 1 | Tect
Omnucanue npoueaypsl.

Kaxkpiii cTyeHT BxoauT B cucteMmy KoHTposis MOCU® nios cBovM umeHem (DPUO).
[perosaBaTesieM 03ByUrBaeTCs BLIOOP PaOOTHI U3 CMIMCKA, CTYAEHT BBITIOHSIET WHAWBUYATbHO
paboTy 110 JJaHHO# TeMe.

KpuTtepun oneHUBaHuUs.

XapakTepucTuKa OTBeTa OrneHka

paboTa BbIMOJTHEHA TIOJTHOCThIO, HabpaHo 26-30 6a/u10B 13 30 BO3MOXKHBIX, MOZICKa3KaMH He
M0/1b30Ba/ICA 5

paboTa BbITIO/THEHa TTOJTHOCTHIO, /IOMyIeHa OfIHa OIMOKa WK 1Ba-TPU HeJjoueTa B BBIK/IA/IKaX,
HCIT0/Tb30Ba/TMCh He DoJjiee 2-X MO/ICKa30K, HabpaHo 20-25 6amwioB u3 30 BO3MOXKHBIX 4
JOTTyIIeHbl HECKOJTBKO OLIMOOK U HeTOYHOCTeH, HabpaHo 15-19 6auioB 13 30 BO3MOXKHBIX 3
JIOTTy11[eHbI CYIleCTBEHHbIE OIMMOKH, TTOKa3aBIlye, UTo 00yUaroIuics He BajjeeT
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00s13aTe/TbHBIMU YMEHHSIMU TI0 JIJAHHOU TeMe B TIOJTHOUM Mepe, Habpasn meHee 15 6asnos u3 30
BO3MOXXHBIX 2

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

BrbinonHeHue KaXKzo# 1abopaTopHOi paboThI MpelyCMaTpPUBAET:

1)TeopeTrueCKyO MO/[TOTOBKY; 2) 03HaKOMJIeHHe C IPUOOpaMu, He0OXOANMBIMU 1151
TIpOBe/IeHNsT U3MepeHui B ZlaHHOM paboTe; 3)momyyeHue AoIycKa K JaHHOW 1abopaTOpHOM
pabore; 4) HabmoeHNs U u3MepeHwst; 5) 00paboTKy pe3y/ibTaTOB U3MepeHus; 6) cauy 3auéra
1o jabopaTopHoii pabore.

TeopeTryeckast TOJJrOTOBKA COCTOUT B 03HAKOMJIEHWH C OTTMCAHUAMH paboThl, MpopaboTke
COOTBETCTBYIOILUX Pa3/e/ioB yueOHUKA U TIOJITOTOBKE OTBETOB Ha KOHTPOJIbHBIE BOMPOCHL. OHa
TIPOBO/TUTCSI ZI0 BBITIOJIHEHUsI Tab0paTOPHOM paboThI, TaK Kak BpeMsi, OTBeIEHHOe Ha paboTy B
naboparopuy, rpejHa3HaYeHO TOILKO Ha COOPKY YCTaHOBKH, TIpOBeZieHHe U 00paboTKy
n3MepeHuii. O3HaKOMJIeHHe C IPUOOPaMU M TIPUHAZJIEXXHOCTSMH TIPOUCXOAUT Ha pabouem
Mecte. HekoTopble MpHUOOpPLI HAXOASTCS Y UH)KEHEepa U BbIIalOTCS Ha BpeMst pabOThI.

[Tepen BLITIOTHEHUEM KaXK/I0H JlabopaTOpHOI paboThI MpernozaBaresib, BeAyIIUi JaHHOe
3aHsITHe, TIPOBEPSIEeT 3HAHKE CTY/IEHTOM OCHOBHBIX (DM3UUECKUX 3aKOHOB U SIBJIEHUH,
paccMaTpUBaeMbIX B IaHHOU paboTe; yMeHHe 00BSICHUTh CXeMY YCTaHOBKU U
T0C/IeJOBATe/IbHOCTb U3MEPEHUH; CITOCOOHOCTD yKa3aTh U3MepsieMble BeJTMUHHBI U
COOTBETCTBYIOLI[He U3MepUTe/bHbIe TPUOOPHI; 3HaHUe U YMeHHe T0/1b30BaThCsl OCHOBHBIMU
pacuétHeIMU dopmyaaMu. ITocie 3TOTO CTYIeHT CUMTAETCS JOMYIEHHBIM K BBIMOJHEHUIO
s1abopaTopHOii paboTHI.

HabnroieHust 1 U3MepeHust IB/IsIIOTCSE HauboJsiee OTBETCTBEHHBIM 3TarioM paboThl U TPeOYIOT
JIOJDKHOTO BHUMaHMS ¥ aKKyPaTHOCTH TIPY CHSITUM OTCYETOB U 3amucH n3MepeHuii. O6paboTka
pe3y/IbTaTOB M3MEePeHUH 3aK/TF0UaeTCsl B IPOBEIEHUH HeOOXOAMMBIX BBIUMC/IEHUH U OL[eHKe
TIOTPeITHOCTU B TIOJTyYeHHOM pe3yJbTaTe.

Cpaua 3auéTa 10 BHITIOJTHEHHOW paboTe MpelyCcMaTpUBaeT MpebsiBIeHNe CTy/I€HTOM
TIOJTHOCTBIO 0(hopMIIeHHOM paboThl, yMeHUe 00bSICHUTE MOJTyueHHbIe Pe3y/TbTaThl U 3HaHHUe
TEOpeTUYeCKOT0 MaTepuasa, CBS3aHHOTO C IaHHOW paboToH.

KpuTtepun oueHuBaHus.

XapakTepuCTUKa OTBeTa Ouenka

paborTa BbINoJTHEHAa TTOJTHOCTHIO; JaHbl OTBEThI Ha BCe BOIPOCHI TI0 JAHHOU /1ab0opaTOpHOM
paboTe, B IOTMUECKUX PACCYKEeHUSX U 000CHOBAHMH 3aIIUThI, B PELlIeHUH HeT
MaTeMaTHUeCKHX OIIMO0K (BO3MOXKHA O/JHA HETOYHOCTD, OTTMCKA, He SIBJISIOLLAsICS C/ie/ICTBUEM
He3HaHUs WM He[IOHMMaHUs yueOHOro MaTepurana). 5

paboTa BbINOTHEHA [10JTHOCThIO, HO 000CHOBAHUS 111aroB 3all{uThI /1a0. paboThl HeZOCTaTOUHBI,
JOTyIIleHa o/iHa OIIMOKa VI iBa-TPU HeZloueTa B BBIK/IAKaX WM rpaviKax; JaHbl OTBETHI Ha
KOHTPOJIbHBIE BOIIPOCHI 110 IaHHOU paboTte 4

JornyieHs! 6oiee oHOM omMOKY Wk Ooslee IByX-Tpex HeI0UeTOB B pacyeTax WM rpaukax,
HO yualluics BiazieeT 00si3aTe/lbHBIMU YMEHUsSIMH T10 TIPOBepsieMOi TeMe, OTBEThI /JaHbl
YaCTUYHO Ha KOHTPOJIbHBIE BOIIPOCHI T10 ZIAHHOHW pabore 3

JIOTTy11[eHbI CyIlleCTBEeHHbIe OIMOKH, TOKa3aBIlive, YTO yUall[uiics He BiiaZieeT 00si3aTe/IbHbIMU
YMEeHUSIMH 110 JAHHOW TeMe KaK BBIITOJTHUTE paboTy, Tak v 3alUTUTh e€. He aHbI OTBETHI
TIPaKTUYeCKU Ha BCe KOHTPOJIbHbIE BOMPOCHI 2
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6.1.4 cemectp 2 | Tect
Omnucanue npoueaypsl.

Kaxxapiii ctygeHT BxoauT B cucteMmy KoHTposis MOCU® niox cBovm umeHem (DPUO).
[perosaBaTesieM 03ByUrMBaeTCs BLIOOP PabOThI U3 CMIMCKA, CTYAEHT BBITIO/THSIET UHAWBUYATbHO
paboTy 10 JaHHO#1 TeMe.

KpuTepuu onieHUBaHMA.

XapakTeprCTUKa OTBeTa Ouenka

paborTa BbINOJTHEHA TIOJTHOCThIO, HabpaHo 26-30 6a/u1oB 13 30 BO3MOXKHBIX, TIOZICKa3KaMH He
10/1b30Ba/ICA 5

paboTa BhITIO/THEHa TTO/THOCTHIO, /IOMTyIleHa OfIHA OIIMOKa WK /1Ba-TPU HeJjoueTa B BBIK/IA/IKaX,
HCTI0/Tb30Ba/TMCh He DoJjiee 2-X M0/ICKa30K, HabpaHo 20-25 6amioB u3 30 BO3MOXKHBIX 4
JOTTyIIeHbl HECKOJIBKO OLIMOOK M HeTOYHOCTel, HabpaHo 15-19 6amuioB 13 30 BO3MOXKHBIX 3
JIOTTy11[eHbI CyIleCTBeHHbIe OIMOKY, MoKa3aBIlye, UTo 00yJaroIuics He BajjeeT
00s13aTe/TbHBIMU YMEHHSIMU TI0 JJAHHOU TeMe B TIOJTHOHM Mepe, Habpasn meHee 15 Gasnos u3 30
BO3MOJKHBIX 2

6.1.5 cemectp 2 | Pemienne 3ajau
Omnucanue npoueaypsl.

K K&XX/IOMY TIPeZICTOSILL{eEMY TIPaKTUUeCKOMY 3aHSITUIO CTY/IeHT JI0/KeH npopaboTarh
TeopeTUUYeCKUi MaTepHuaJl 1o 3aZiaHHOM TeMe T10 MaTeprasiaM JeKLWH, yueOHIKOB 1 yueOHBIX
rocobuii; 3anucarth B TeTPaJu JJisl PellieHus 3a/lau OCHOBHbIe (hOpMYJIbl, U3yuaeMbIX TeM. st
yCBOEHMsI MaTepuasa B paMKax KaXK/10ro pasziesna (3K B Hauajie ceMUHapa pacCMaTpHBaOTCs
CrieLiMasibHbIe LUK/l KaueCTBeHHBIX 3a/lau U TIPOBOJIUTCS UX aHallu3; AatoTCsl 0000I1eHHbIe
TIpYeMbl pellleHHsl 3a/lau; 3aTeM CaMOCTOSTe/IbHOe pellleHre 5-6 3a/jau Ha KaXK/AbI pa3zen
(bU3MKH C BO3MOKHBIM KOJIJIEKTUBHBIM 00CYy KeHreM.

KpuTtepun oneHUBaHus.

XapakTepucTuKa OTBeTa OrneHka

paboTa BbIMOJTHEHA TIOJTHOCTBIO; B JIOTUHUECKUX PACCYKIEHUSAX, 000CHOBAHUH PeIlleHHsT HeT
npo6esioB ¥ MaTeMaTU4YeCKUX OMIMO0K; (BO3MOKHA O/lHA HETOUHOCTh, OTIMCKA, He SIBJISFOIIAsCs
C/ieICTBHEM He3HaHWS WK HellOHMMaHUs yueOHOTro MaTeprana) 5

paboTa BBITIO/THEHA TIOJTHOCThIO, HO 000CHOBaHMS II1aroB pellieHNs HeI0CTaTOUHbI, 4 0MyIeHa
o/iHa olMbKa WM IBa-TPU HeJjoueTa B BBIK/IaZIKaxX, PUCYHKAX, uepTekax WM rpadukax. 4
JloTTy1ieHbl 60Jiee OHOM OMMOKY WK OoJiee IBYX-TPeX HeJJOUETOB B BBIK/IA/IKAX, UEPTEXKaX WU
rpaduKax, HO yUall[UiCs BjlajieeT 00si3aTe/IbHBIMA YMEHHUSIMU T10 TIPOBEPSieMO Teme. 3
JIOTTy11[eHbI CYIIleCTBEHHbIE OIMMOKH, TTOKa3aBIlve, UTo 00yUaroIuics He BajjeeT
o0s13aTeTbHBIMUA YMEHUSIMU T10 JaHHOU TeMe. 2

6.1.6 cemecTp 2 | Y cTHBII1 onpoc
Omnucanue nponeaypel.

Y CTHBIM OMpPOC MPOBOAUTCSI HA UTOTOBOM 3aHSITUM T10 OMNpeZie/IeHHOMY paszieny (pU3UKU.
Y4acTByIOT B OIpOCe BCe MPUCYTCTBYIOLLIME CTYJEeHThI Ha JaHHOM 3aHaThu. Ha ouH Boripoc
OTIpaIlIMBAeTCsl HECKOJIBKO CTY/I€HTOB, KaXK/IbIl MOKET JOTIOTHUTb, UCIIPaBUTh, O0bSCHUTS, ATh
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Oosiee TIOHBIN OTBeT. B KOHIje 3aHATHS TIOJBOJUTCS UTOT, U OL[eHUBAIOTCS 3HAHUSI KaXKI0TO
CTYZIeHTa I10 JaHHOMY pa3zieny GU3uKH.

KpuTepun oneHUBaHus.

XapakTepucTuKa OTBeTa OrneHka

['1y60KO ¥ MPOYHO YCBOWJ/I MMPOrPaMMHBIN MaTepras, UCUepIIbIBAOIIE, TT0C/Ie/I0BaTe/TbHO, UETKO
Y JIOTUUeCKH CTPOMHO ero u3jaraeT, yMeeT TeCHO YBSI3bIBaThb TEOPHIO C TIPAKTUKOU, He
3aTPYJHSETCS C OTBETOM MPU BUJOU3MEHEeHUM 3aJlaHusl. 5

3HaeT mMaTepuaJl, 10 CyIeCcTBY U3faraeT ero. He fgomyckaeT CyllleCTBeHHbIX HETOUHOCTEH B
OTBeTe Ha BOMNPOC, NMPaBU/IbHO TIPUMEHSIET TeOpeTUYeCKUe MOJI0XKeHHUs TIPU pellleHur
MPaKTUYeCKUX BOIMTPOCOB U 3a/lay, Bia/ieeT He0OX0AUMBIMU HaBbIKaMH W TTPUEMaMH UX
BBIMOTHEHUS. 4

MmeeT 3HaHUS TONIBKO OCHOBHOI'O MaTepuasa, HO He YCBOWJI ero JieTasei, JomycKaeT
HETOYHOCTH, He/IOCTAaTOYHO MPaBUIbHbIe (HOPMYMPOBKH, HapyllleHHe JIOTUUeCKOoM
MOCJ1e0BaTe/IbHOCTH B U3JI0)KEHUH MPOrPaMMHOI0 MaTepurara, 3 UCIIbIThIBAeT 3aTPY/JHEeHUs [TPU
BBITIOJIHEHUU MPAaKTUUeCKUX 3aZlaHui. 3

He 3HaeT 3HauMTe/IbHOM YaCTH MPOrPaMMHOI0 MaTepuara, AOMyCKaeT CylljeCTBeHHbIe OLIUOKH,
HEYBEPEeHHO, C OOJIBIIIMMY 3aTPYJHEHUSIMU BBITTO/THSIET TTPAKTUUECKHe PaboThl. 2

6.2 OueHouHbIe Cpe/iCTBA /I/IfAA IPOBe/|eHHs TPOMEe)XyTOUHOM aTTecTaluu

6.2.1 Kpurepun wu cpeacrBa (MeTo/bl) OLEHMBAHUA WH/JUKATOPOB [OCTH)KEHUS
KOMIIeTeHI[UY B PaMKaX MPOMeXyTOYHOM aTTeCcTal[uu

CpeactBa
(MeToppBI)
NupukaTop focTHxeHus
S — Kpurepumu onjeHuBanus OLleHMBAHHA
NMPOMe)XXyTOYHOH
aTTecTalyu
OIIK OC-1.2 3HaeT 5 rpaMOTHO WCIO/b3yeT | YCTHBIM OMNpoC 0
TeopeTUYeCKWd mMaTepuan Kypca oOliel | 9K3aMeHal[MOHHBIM
bU3MKH. Ouneram
BbimosiHuI W 3amyTil  1abopaTopHbie | OK3aMeH
paboThI
[Ipowién KOMIIbIOTEPHOE KOHTPOJIBHOE
TeCTUPOBaHUe.
Cpan KOJIJIOKBUYMBI.
YMmeer peLiaTh 3a/1auM.
OTBeyaeT mnpU YCTHOM  OIIpocCe.
Vcnosnb3yet 3HaHUs [N715124% B
MpaKTHU4eCcKou JlesATe/IbHOCTH rpu
pelleHun pasIUUHBIX 3aja4 B
rpodecCcroHabHON J1eATe/TbHOCTH
OIIK OC-1.6 3HaeT W TIpaMOTHO  MCHOJb3yeT | YCTHBIM OMNpoC IO
TeOpeTUYeCKWd mMaTepuan Kypca oOliel | SK3aMeHal[MOHHBIM
(bU3MKH. Ouneram
BbimonmHun v 3amuTisl  1abopaTtopHble | DK3aMeH
paboThI
[Ipowién KOMIIbIOTEPHOE KOHTPOJIBHOE
TeCTUpOBaHUe.
Cpan KOJUIOKBUYMBL.
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YMmeer peLiaTh 3a/1auu.
OTBeyaeT TMpM YCTHOM  OIIpOCe.
Wcnonb3yeT  3HaHUsT ~ (QU3MKUM B
NpakTUUEeCKOM  [1esITellbHOCTH npu
pelLleHnn pa3/IMYHbIX 3azau B
npodeccroHanbHOM /lesTeTbHOCTH

6.2.2 TunoBble OI|eHOUYHbIE CPeACTBA MPOMEXXYTOYHOM! aTTecTaliu

6.2.2.1 Cemectp 1, TumnoBble oLjeHOYHBIE CPeCTBA /ISl IPOBe/JeHUs 3aueTa 110
AUCLMIIUHE

6.2.2.1.1 Onucanue npoueaypsl

CTyzeHTbI BBITIOJIHSIOT 71a00paToOpHbIe PabOTHI, PeIIaroT MPaKTHYeCKHe 3ajauH 1o TIPOUeHHbIM
paszienam, ClaloT KO/VIOKBUYMBI, 3allULLal0T pedepart, Moay4yaroT BOMPOCHI Ji/1s1 TOATOTOBKH,
MIPOXO/AT KOMITbIOTEPHOE TeCTUPOBaHUe I10 MPOMeHHbIM pa3zenaM. [1py HeBbINOHeHUH YacTH
3a/laHi, HeOOXOMMBIX JIJIs TIOTyUeHust 3aueTa, JI0TI0JTHUTeTbHO 3a/1at0TCs BOTIPOCHI T10
HeCZIaHHbIM TeMaM K3 CIHMcKa «Bompockl K 3aueTy». BoOIpockl K 3a4eTy [0/KHBI OLleHUBaTh He
TOJILKO 3HaHUSI, HO U YMeHUsI, HaBbIKU U CTereHb CHOPMUPOBAHHOCTU KOMIIETeHLIUH,
CITOCOOHOCTH MCTI0/IBb30BaTh OCHOBHBIE 3aKOHBI (PU3MKH B MPOeCCHOHAIBEHOM [1eSITeTbHOCTH B
TEOPeTUUeCKOM M SKCIIepUMeHTalIbHOM UCC/iefloBaHMU. [103TOMy, K TeOpeTHUUeCKHMM BOPOCaM
[00aB/SIFOTCS ¥ TIPaKTHUECKKe 3a/1au

IIprimep 3aaHus:

Borpocei k 3auety (I cemecTtp).

1. MarepuanbHas Touka. CucteMsl oTCyeTa. TpaeKkTopus ABUKeHUs, IyTh, IepeMelleHre.
KunemaTtnueckue xapakTepyuCTUKH MOCTYIIATe/IbHOTO M BpalllaTe/IbHOrO ABMKEHUS, UX CBSA3b
MeXy COOOM.

2. HopmasibHOe 1 TaHreHLjMaibHOe YCKOpeHusl. JIBrKeHne TOUKU 110 OKPY>KHOCTH.

3. NHepransHble cucteMsl oTcyera. Macca. imnynibc. Cusibl. 3aK0HbI HBHOTOHa.

4. A6costoTHO TBepAoe Tesio. MOMeHT UMITyJ/IbCa U MOMEHT CUJIbI OTHOCHUTETbHO 0CH. MOMeHT
vHepiuy Tena. Teopema IlITeliHepa.

5. OcHOBHOe ypaBHeHUe JMHaMUKY BpalaTe/IbHOrO JBUKEeHUs TBepLoro Tesa. Y CJIOBUS
paBHOBeCHsI TBEpP/Oro Tesa.

6. 3aMKHYyTble CUCTeMbI. 3aKOH COXpaHeHusl UMITy/IbCa U MOMeHTa UMILyJIbCa TBepZoro Tea.

7. PaboTa cuibl. MOII[HOCTb.

8. KoHcepBaTuBHbIE U JUCCUTIATMBHBIE CUJIbL. DHeprus. [loTeHManbHasA, KUHeTAYeCKas U
BHYTPEHHSIs1 SHeprusi. 3aKOH COXpaHeHUs] MeXaHUYeCKOW SHepruu.

9. OCHOBHBIE TT0JI0KEHHST MOJIEKY/IIPHO-KMHETUUECKOM TEeOpHH U ee OIbITHOe 000CHOBaHMe.
NpeanbHblii ra3. OCHOBHOE ypaBHEHMe KUHETUUeCKOM TeOpUU ra3oB.

10. OrbITHBIE ra30Bble 3aKOHBL. Y paBHeHHe COCTOSIHUSA UiealbHOro rasa.

11. 3aKOH paBHOMEPHOTO pacIipe/ie/IeHUs1 SHEPTUH T10 CTeTleHsIM CBOOO/bl. BHYTpeHHsist
SHeprus.

12. Pabora u Teruiora. ITepBbIii 3aKOH TepMOJAUHAMUKH. TerI0eMKOCTH BeIIeCTB.

13. IIpuMeHeHue 11epBOro 3aKOHa TePMOJMHAMUKU K HM30rpoLeccaM. YpaBHeHUe [lyaccoHa.
14. Obpatumbie U HeobpaTHMbIie Tipotiecchbl. Kpyroseie nporiecchl. Lvkn KapHo, ko3dduimeHTt
T10J1e3HOT0 IeHCTBUS TETVIOBOM MallUHBI.

15. BTopoii 3aKOH TepMOJAVMHAMUKU. DHTPOIMUS U TePMOJUHAMHUUeCKasi BEPOSTHOCTb COCTOSTHUS.
CratncTryeckoe MCTOJIKOBaHMe BTOPOI'O 3aKOHa TePMOVHAaMUKMU.
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16. Bapometpuueckas (popmysna. 3akoH bosibliMaHa /151 pacripe/ie/ieHUsi YaCTHL] BO BHEILIHEM
MOTeHL{Ma/IbHOM I1071€.

17. 3aKoH pacrpeiesieHys MOJIEKYJI [0 CKOPOCTSM U SHEPIUsiM.

18. Cpegnsist ;yiiHa cBoboHOTO pobera Moseky/. OnbITHOe TIOATBepPXKIeHHe.

19. fABneHus nepeHoca B TepMOAMHaMUYeCKA HepaBHOBECHbIX cucTemMax. OCHOBHbIe ypaBHEHUs
Y KO3 QULMEHTHI SIBJIEHU! TlepeHoca.

20. XKupgkoctu. IToBepxHOCTHOE HaTspKeHUe. KanuispHble sBieHus. fB/ieHus repeHoca.

21. Teeppple Tena. Kpucramnueckre u amopgHble Tesa. 3akoH [tononra u I1tu. CoBpeMeHHas
TeOpUsl TeIIONPOBOJHOCTH.

22. DneKTpruuecKue 3apsiibl M 1oJjisi. CBOMCTBA 3/IeKTPUUYECKOro 3apsiia. 3akoH KysoHa.

23. HarnpskeHHOCTb U ITOTeHL{Ma/l 3/IeKTPOCTaTUYeCKOr o T0JIsl, CBSA3b MeXKy HUMMU.

24. IToTok BeKTOpa HanpspkeHHOCTU. Teopema Octporpazckoro — ['aycca v eé nnprMeHeHue K
pacueTy 3/71eKTPOCTaTUYeCKUX IT0JIeH B BaKyyMe.

25. Pabota cun 31eKTpoCcTaTuyecKoro moJs Ipy riepeMellieH|H 3apsiioB. LIUpKy/siius BeKTopa
HalPsDKeHHOCTH.

26. PacripefiesieHure 3apsi/ioB B IPOBOAHUKe. DyieKTpoeMKOoCTb. KoHgeHcaTtopsl CoesHeHue
KOH/ZIeHCaTOPOB. JHePrus 1 IVIOTHOCTb SHEPTUX JIeKTPOCTaTUYECKOTO OIS,

27. DneKTpUYeCKUM TOK 1 ero XapakTepuCTHUKU. 3aKoH OMa /1/11 OJHOPOJHOTO U
HEOJJHOPO/HOT'0 YYaCTKOB U 3aMKHYTOM Lierid. CONpOTUB/IeHNe NTPOBOJAHUKA.

28. CTOpoHHUE CUJIbI. DJIeKTPOIBKYILasi Cuia. PaboTa U MOIITHOCTE B IIeMU MOCTOSIHHOTO TOKa.
3akoH [Ixoysis — JleHua.

29. O60061eHHBIM 3aKkoH OMa AJ1s yuacTka 1jenu. I[IpaBuna Kupxroda.

30. MarautHoe mosie. IHAYKUKS U HAalIPsSPKeHHOCTb MarHUTHOTO 110151, 3aK0oH buo-Casapa-
Jlannaca. MaruuTtHoe 11oJ1e IIpsIMOTO TOKa, OTpe3Ka C TOKOM U KPyrOBOI'O BUTKA C TOKOM.

31. Cuna Amrniepa. MarHUTHBIM MOMEHT BUTKA C TOKOM. Bpalijaroiyii MOMeHT, JeUCTBYHOLUI
Ha paMKy C TOKOM B MarHUTHOM I10J1e.

32. MaruuTHbIi ioTok. Teopema Octporpazckoro — ["aycca s MmarautHoro mosisi. Pabota
riepeMel|eHus IIPOBOJHMKA C TOKOM B MarHUTHOM I10JIe.

33. LIupKy/1a1us BeKTopa HalpspKeHHOCTU MarHUTHOTO T10J1s1. 3aKOH I10J/IHOT'O TOKa.

34. JleiicTBUe 3/IeKTPUUECKOT0 U MarHUTHOTO T10J1el Ha JBKyIuiics 3apsi. Cua JlopeHiia.
35. OneiTel Papazges v npaBu/o JleHrja. D/IeKTPOABIKYILLIAs CUjla UHAYKLUU.

36. CaMOMHIYKUMSA U B3aUMOMHAYKLMSA. VTHAYKTUBHOCTb. DHeprusi U IJI0OTHOCTb SHEPruuv
MarHMTHOTO MOJISI.

37. BuxpeBoe 3/ieKTprueckoe 1osie. TOK cMelLeHusl. DJIeKTPOMarHuTHoe Iojie. Y paBHeHUs!
MakcBesinia B MHTerpaabHOi (opme.

38. MarnuTHble cBoiiCTBa BelljecTBa. MarHeTvku. HamaranueHHOCTb. MarHurtHast
MIPOHULIaeMOCThb. [I1a-, mapa- u peppomMarHeTusM.

39. N'apmonuueckue Kosebanusi. [InddepeHiianbHoe ypaBHeHHe TapMOHUUECKOTO
ocuwuisitopa. KuHemaruka v IMHAMUKa rapMOHUUECKUX KOeOaHuiA.

40. KvHeTnueckas, NoTeHLMa/IbHasi U M0JIHast SHEPIUM CUCTeMbI, COBEpILIAIOIei
rapMoHHUYecKre Konebanus. Marematiuueckuid, pu3ndeCcKril v IPYKUHHBIN MasiTHAKH.

41. CBoOoHbIe rapMOHUYECKHe KosieOaHUsl B 3/IeKTPUYECKOM KoJiebaTeslbHOM KOHTYDe.

42. 3aryxaroliye 1 BbIHYKJeHHbIe KomeOaHusl._

6.2.2.1.2 Kpurepuu orjeHUBaHUsA

3auTeHo He 3auteHo
YcBoun TeopeTuueckri MaTepual He 3HaeT 3HauMTe/NIbLHOM YacTH
TIPOIeHHBIX pa3/iesioB Kypca o01ijeit pusmku, MPOrpaMMHOTr0 MaTepuasa, He BbIIIOJIHU
yMeeT ero Ms3saraTh U yBsI3bIBaTb TEOPHIO C naboparopHble paboThI, He TIPOWU/EHBI
MIPAKTUKOM, He 3aTPYAHSeTCs C OTBETOM MpH KOMITbIOTE€PHbIE TECTUPOBAHMUS 110
BU/JIOM3MEHEeHNHU 3a/laHusl. B Cpok npojienianbl | 3ajiaBaeMbIM TeMaM, He CIaH KO/UIOKBUYM
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U 3aiiyieHbl 1abopaTopHble paboTsl. CaHbl
KOJUIOKBUYMBI. CriocOO€eH HCI0/Ib30BaTh
CIieLaIM3UPOBaHHbIe 3HaHUs B 00/1aCTH

(bu3uKY B npodeccroHabHOU JleATe/TbHOCTH.

6.2.2.2 Cemectp 2, TumnoBble OLleHOYHBbIE CPeACTBA /ISl NPOBe/JeHUs K3aMeHa 110

AUCLUIIITMHE

6.2.2.2.1 Onucanue npoueaypsl

B 3K3aMeHarMoHHbIe OWJIeThI, BK/TFOUEHBI IBa TEOPETUUYECKUX BOIIPOCA U 3ajiaua HaripaB/ieHHbIe
Ha MPOBEePKY 3HaHWW TeOPUU U NMPUMeHeHUe UX /IS pellleHHs TPaKTUYeCcKUX 3ajau
00ecreurBaroIUX OCBOEHHE KOMIIETEHI[UH.

IIpvimep 3aaHus:

NpKyTCKuii HallMOHA/IbHBIN UCC/Ie/I0BaTe/TbCKUM TeXHUUeCKUM YHUBEPCUTEeT

OK3aMeHalMOHHbIH ommeT Nel

0 JUCLIUIUIMHE dusuka
Hanpasnenue: 21.03.01 Hedrerasosoe feno

1._3akonbi_BHelHero (oTtoaddekra._KpacHas rpanuia hotosddekra.

2._Monekysibl._XuUMHUUeCcKre_CBs3U._TOHSITHe_00_3HepreTHyecKruX_ypOBHSX.

3. 3agaua

bunet cocraBun

Konosanos H.II.

6.2.2.2.2 Kpurepuu ornjeHUBaHMsA

YTBepxjato:

3aB. Kadepoi_

MaTepHall, B CPOK
TIpO/ie/iaHbl U
3alUILeHbl
nabopaTopHbIe
paboThI, IO
3a/jaBaeMbIM TeMam
TIPOWi/IeHbI
KOMITbIOTEpHbIe
TeCTUPOBaHMs Ha
OL|eHKY 4 W/H 5,
C/laH KOJUIOKBUYM

CyLLleCTBEeHHbIX
HETOUHOCTEeH B
OTBeTe Ha BOIPOC,
B CPOK TIPO/ie/IaHbI
Y 3allMIIIeHbI
nabopaTopHbIe
paboThI, TI0
3a/laBaeMbIM TeMaM
TMPOW/IeHbI
KOMIIbIOTEepHBIe
TeCTUPOBaHUsI Ha

YCBOWJI €ro JieTasen,
He B CPOK IpO/ie/iaHbl
Y 3allMIIeHbI
nabopaTopHbIe
paboThI, TI0
3a/jaBaeMbIM TeMaM
TPOU/IeHbI He BCe
KOMIbIOTepHbIe
TeCTHPOBaHUs, ClaH
KOJI/IOKBUYM Ha
OLIEHKY

Y noBierBopuTe/lbH
OT1/mMmuHO Xopoiuo o HeypoBieTBopuTe/1IbHO
'ny6oko 1 ripoyHo | 3HaeT marepuas, 1o | Mimeer 3HaHUs To/IbKO | He 3HaeT 3HauuTeTLHOMN
YCBOWJI CyLL|eCTBY H3/1araetr OCHOBHOTI'0 YaCTH NPOrpaMMHOI0
TMPOW/IeHHbIN ero. He nomnyckaer MaTepuasa, HO He Marepuasa, He

BBITIO/THU/T

naboparopHbie paboThI,

10 3a/laBaeMbIM TeMaM
He MPOii/IeHbI

KOMITbIOTEpHbIE
TeCTUPOBaHUs UM Ha
OL|eHKY 3, He CJlaH

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

7 OcHOBHas y4yeOHasA MTepaTypa

1. Tpodumosa T. U. Kypc dusuku : yue6. nocobue Asisi MHKeHep.-TeXH. Clel[iaJbHOCTel
By30B / T. . Tpocumosa, 2007. - 557.

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

3. Tpodumora T. M. Kypc pusuku : yuebd. mocobue /151 UH>KeHep.-TeXH. CreljiaabHOCTen
By30B / T. . Tpodumosa, 2007. - 557.

4. Tpodumona T. U. Kpatkuii Kypc ¢usuku : yueb. nmocobue ass By3oB / T. Y. Tpodumoga,
2006. - 351.

5. Tpodumona T. 1. Kypc ¢du3uku : yueb. mocobue a1 MHKEHEP.-TeXH. CreldaTbHOCTeH
By30B / T. U. Tpodumoga, 2006. - 557.

6. Tpodpumora T. M. Kpatkuii Kypc ¢pusmku : yueb. mocobue s By30B / T. V. Tpodumogra,
2005. - 352.

7. Tpodumona T. U. Kypc ¢u3vku : yueb. mocobue A1t MH)KeHep.-TeXH. CrieldaJbHOCTel
By30B / T. . TpocumoBa, 2004. - 541.

8. Tpodumora T. M. Kpatkuii Kypc Gpusmku : yueb. mocobue s By3oB / T. Y. Tpodumora,
2004. - 352.

9. Tpodumora Taucus ViBanoBHa. Kypc ¢hu3uku : yueb. mocobue /it MH>KeHep.-TeXH.
cnietyanbHocTel By30B / T. Y. Tpogumoga, 2003. - 541.

10. Tpodumora T. M. Kypc pusuku : yueb. mocobue /7151 UHXKeHep.-TeXH. CrieljiaabHOCTel
By30B / T. . Tpocumosa, 2000. - 541.

11. Tpodumona T. V. dusuka. 500 0CHOBHBIX 3aKOHOB U JOPMY/I : [CcripaBouHUK A1 By30B] / T.
. Tpodumoga, 2001. - 62 [2].

12. Tpodumora T. M. Kypc ¢pusuku : yuebHoe riocobue st By30B / T. Y. Tpodumora, 2003. -
541.

13. Tpodumona T. 1. ®usuka : pelieHus 3azau: yueGHoe rocobue 1jisi CTy/JeHTOB CpPeZIHero
crieranbHOTO 06pasoBanus / T. Y. Tpodumosa, A. B. dupcos, 2013. - 400.

14. Tpodumora T. U. Kypc pusuku : yuebHOe 11ocobue /i/isi MHKeHePHO-TeXHUUECKUX
crierjuanbHOCTeM By30B / T. Y. Tpodumona, 2008. - 557.

15. Tpodumora T. M. Kypc pusuku : yuebHOe 11ocobue /i/isi MHKeHePHO-TeXHUUECKUX
cneriansHOCTel By30B / T. . Tpodumonsa, 2008. - 557.
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16. CaBenbeB. Kypc obuieit ¢pusmkn : yue6Hoe rocobue /st BTy30B: B 5 KH. KH. 2 :
DJIeKTpUYeCcTBO U MaruetusM, 2006. - 336.

17. CaBesnbeB. Kypc o611jeit ¢pusvku : yuebHoe rtocobue ajist BTy30B: B 5 KH. T. 1 : MexaHuKa,
2006. - 336.

18. CaBenbeB. Kypc obuieit ¢pusuku [y]Mexanuka. MonekyssipHast ¢u3suka, 2007. - 432.

19. fABopckuii bopruc Muxainosuu. CripaBouHHK 110 (pu3mke / bopyuc Muxarinosuu IBopckuid,
Anpipeit AuToHoBMUY [etnad, 1990. - 622.

20. SfABopckuii boprc MuxaiinoBry. CripaBo4yHUK 110 (u3vke / bopuc MuxainoBud SIBOpCKUi,
Angpeit AuToHoBuY [letnad, 1985. - 512.

21. Oetnad A. A. Kypc dusuku : yuebHoe nmocobue ayist BTy30B / A. A. detnad, b. M.
Asopckui, 2008. - 719.

8 TonoiHUTE/THbHAA YueOHas TUTepaTypa U CipaBOYHas
1. CaBenbeB. Kypc obmieii dhr3nkuMexanruka. MosekysisspHas ¢usrka, 2006. - 432.

2. CaBenbeB. Kypc o6uiet pusvku [Tekcr] : B 3-x T. T. 2 : 1eKTpUUECTBO U MarHETH3M.
Bonnbl. OnTuka, 1978. - 480.

3. CaBesnbeB. Kypc obiieit pusuku [Tekct] : yueb. mocobue. T. 3 : KBaHTOBas orTHKa. ATOMHast
¢usuka. Pusrka TBepAoro Tena. PUsMKa aTOMHOIO /jpa U 3/1eMeHTapHbIX yacTul, 1979. - 304.

4. CaesibeB. OcHOBBI TeopeTuueckolt ¢usuku [Tekct]. T. 2 : KBaHToBasi MexaHuka, 1977. - 351.

5. pogos U. E. CoopHuK 3agau no obmiedi dpusuke / . E. Mpogos, U. B. Casenbes, O. 1.
3amuua, 1975. - 319.

6. CaBenbeB. Kypc o6meit ¢pusuku [Tekcr] : yue6. mocobue st BTy30B : B 5 KH. KH. 1:
Mexanuka, 2004. - 336.

7. CaBenbeB. Kypc obiieit pusuku [Tekcr] : yue6. mocobue st BTy30B : B 5 KH. KH. 2 :
OJieKTpUuuecTBo U MaruetusM, 2003. - 336.

8. fIBopckuit B. M. CripaBOUHUK 110 (pU3MKe [J1s1 UHKEeHepOB U CTYIeHTOB By30B / b. M.
SIBopckuid, A. A. letnad, A. K. Jlebeznes, 2006. - 1054.

9. sIBopckuii b. M. CripaBOUHMK 10 (pU3MKe : [ UH)KeHEPOB U CTYZ,eHTOB By30B / b. M.
ABopckuid, A. A. etnad, 1979. - 942.

10. Kypc ¢usuku : aas BTy30B. Y. 3. BosHOBBIe npoljecchl. ONTUKa. ATOMHas U sifiepHast
¢usuka / Augpeit AutoHoBuu etnad, bopuc Muxaiinosuy fIBopckuid, 1979. - 511.

9 Pecypcol cetu IHTepHeT

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/
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11 IlepeueHb HHAOPMALMOHHBIX TEXHOJIOTHH, JIMIEH3HOHHBIX M  CBO0O/HO
PacpoCTpaHsieMbIX CHeHA/TM3MPOBAHHBIX MPOrPAaMMHBIX CPeACTB, HWH(OPMAIHOHHBIX
CMIPaBOYHBIX CHCTEM

1. CBobozHO pacrpocTpaHsieMoe rporpaMMmHoe obecrieuenre 1. Microsoft Windows (ITogrmuicka
DreamSpark Premium Electronic Software Delivery (3 years). CyO6mmiieH3UOHHBIN
nmoroBop Nel4527/MOC2957 ot 18.08.16r.) 2. Microsoft Office 3. Microsoft Office 2007 VLK
(mocraBku 2007 u 2008) 4. MathWorks_MatL.abR2010b (Simulink - 30, SimPowerSystems -
30)_511547_eng 5. VHTepakTuBHas obyuaroiijas cuctema 1o obieii pusuke (MOCud)

12 Marepua/ibHO-TeXHHUYECKoe ofecreyeHue AUCIUILTHHBI

1. 1. Ocumnnorpad yeTblpexkaHalbHBINA 2. MOAYJIb VI3yueHHe perlakCcallMoOHHbIX KosiebaHwi 3.
MoayJ/ib V3yueHue mipouecca 3apsza u paspsija KongeHcatopa 4. 313016 ®oromerp KPK-3 5.
Mono610k Mitac/USB 2.0 480 Gb/s.1Tb.SATA 3.21.5"LCD 6. moaynb V3yueHue CBOICTB
cerHeTo3/1eKTpuKoB 7. 13708 IMonspumerp MJIP-1 8. 313214 ®otomerp KDPK-3 9. mogynb
W3yuenue 3atyxaroumx konedanuit 10. Mogynb Vi3yueHre MarHUTHOTO TIO/Is coeHorza 11.
YcraHoBKa [j1s1 TIpoBefieHust orbita @panka-I'epiia ¢ HeoHoBOM TpyOKoii PHYWE 12.
Ocuunnorpad uetbipexkaHanbHbld 13. 312259 BosnbtmeTp B7-16A 14. 16001 Ckambsi
ontryeckas CO-1M 15. 16349Y craHOBKa [i/oripeie/ieHUs y/ie/IbHOr0 CONpOTUB/IeHus 16.
310422 Ckambst onrtrueckast CO-1M 17. 314420 JlabopaTopHBIi ONTHYeCKUI KOMITIEKT 18.
10345 Ckambs onrtrueckass CO-1 19. Ocipinorpad uetbipexkaHaabHbIA 20. MoHO610K
Mitac/USB 2.0 480 Gb/s.1Tb.SATA 3.21.5"LCD 21. I'eHepaTop CUTrHa/IOB (PYHKIIMOHATbHbBIN
22. YcraHoBKa A5 u3ydenus audpakiuu 3nektpoHoB PHYWE 23. Ocuunnorpad
yeTbIpexXKaHanbHbINA 24. ['eHepaTop curHanoB GYHKLIHMOHA/IBHEIM 25. Octuiiorpad
yeThIpexKaHa/bHbIM 26. Ocrpinorpad yeTbipexkaHaabHbIN 27. Ocruiiorpad
yeTbIpexKaHabHbIM 28. Ocuuinorpag ueTbipexkaHa/ibHbIM 29. ['eHepaTop CUrHaIoB
¢ynkuuonansHei 30. 15834 Xpomarorpad Xpom-5 31. pH-meTp (MoHomep) OkcriepT-001-
3.0.1(TIOpTaTUBHBIN. C TEPMO/IATUYMKOM M KOMO. 3/1EKTPO/IOM 32. Y CTaHOBKA [J1s1 U3y UeHHSI
3akoHa Mamoca PHYWE 33. 166699 Xpomarorpad"Xpom-5" 34. [Tupometp IR- T4
CONDTROL PRO 35. I'eneparop curtanos ¢pyHkiMoHaneHbid 36. Apemens FO130300JF 55
HacaJiok 37. iHTepakTrBHas cuctemMa /ActivBoard 38. Beckl Ohaus SPU-123 39. Bnaromep
VBM-2 40. I'eHepaTop curHanoB (pyHKLHMOHaMbHLIN 41. Y craHoBKa "IlocTpoeHue 30H
®penerist/30HHbIe I1acTUHBI' PHY WE 42. YcTraHOBKa [/ U3yueHUs 3aKOHa U3/TyYeHUs
Crecdana-bosnbiivana PHYWE 43. nTepakTrBHas crctema /ActivBoard 44. mogyns Marasux
conpoTuB/eHuii 45. Ocuunnorpad uyeTbipexkaHalabHbIM 46. Y cTaHOBKA /151 UCCIeI0BaHUS
Kosery Hetotona PHYWE 47. 16000 MoHoxpomaTop YM-2 48. ['eHepaTop CUrHaioB
byHKIMOHAIBHBIN 49. Y cTaHOBKA /i M3y4yeHUs qudpakiyuy Ha L[e1yd U IPUHLKIA
HeornpeziesnieHHocTH [NefizeHbepra PHYWE 50. mogyis Omipe/iesieHrie OTHOIIIEHUs 3apsifia
snekTpoHa K Macce 51. TTeur DKIIC 10 o 1300C 1051(kamepa
MKPB.MHOrocTyn.MUKpONpOLIeCCOPHBIN per.mozep.aJs nupoausa 52. 13035 ®oromerp POY
53. 12862 Monoxpomatop YM-2 54. 12861 Monoxpomatop ¥YM-2 55. UHTepakTUBHas CUCTeMa
/ActivBoard 56. ¥YcTaHoBKa /7151 onpeZiesieHHst octostHHOM [1naHka ripu momotiu goTtosddekra
PHYWE 57. mopyns V3yueHue 3/1.1pOLIECCOB B MPOCTBIX JIMH.LeMNsAX 58. moaynb Mara3uH
emMKocCTeit 59. mofysib M3ydeHue siBjieHust B3auMouHAyKLKK 60. 15180 Xpomarorpad JIXM 80-
1 61. 30703-30774 JlabopatopHoe obopyoBanue 62. 12240 MoHoxpomarop YM-2 63.
Ocuunnorpad yeTbipexkaHanbHbI 64. Mozyib Tok B Bakyyme 65. Mmoayb V3yueHue
CBSI3aHHBIX KOHTYPOB 66. Ocuunnorpad ueTblpexkaHaibHbli 67. ['eHepaTop CUrHanioB
¢byHkuMoHanbHbIN 68. Ocuyniorpad yeTbipexkaHanbHbIM 69. VIHTepakTHUBHas cUcTeMa

24



/ActivBoard 70. 'enepaTop curHanoB QpyHKLMOHaNbHbIA 71. Ocuuinorpad ueTblpexKaHalbHbIN
72. 312265 BonbtmeTp B7-16A 73. Monobok Mitac/USB 2.0 480Gb/s 74. MoHo610K
Mitac/USB 2.0 480 Gb/s.1Tb.SATA 3.21.5"LCD 75. nTepakTuBHas cuctema /ActivBoard 76.
I'enepaTop curHanoB GyHKIMOHAIBHBINA 77. MoHOO/0K Mitac/USB 2.0 480 Gb/s.1Tb.SATA
3.21.5"LCD 78. NHrepaktuBHas cuctema /ActivBoard 79. I'enepaTop cruraanos
¢dbyHKUMOHaMBHBIHN 80. Y cTaHOBKA [J1s1 MCC/IeI0BaHUS IUCIIePCHUM U pa3pelarolieii CriocobHOCTH
nipu3Mbl 1 AudpakuronHoro criektpockoria PHYWE 81. Mono6iok Mitac/USB 2.0 480
Gb/s.1Tb.SATA 3.21.5"LCD 82. Monob6nok Mitac/USB 2.0 480 Gb/s.1Tb.SATA 3.21.5"LCD
83. Ocuunnorpad ueTblpexkaHaibHbIN 84. YcTaHOBKA //1s1 M3yueHUs HHTep(hepeHLMU CBeTa
PHYWE 85. Ocumsiorpad yetbipexkaHanbHbii 86. Mukpockon Mup-12 87. MoHo6/10K
Mitac/USB 2.0 480 Gb/s.1Tb.SATA 3.21.5"LCD 88. 311450 Ctuninockon CJI-13 89.
I'eneparop curHanoB ¢hyHKUMOHAMBHBIM 90. ['eHepaTop cMrHanoB (PyHKIMOHA/IbHBIN 91.
I'eneparop curHanoB (QyHKIMOHaNBHBIMA 92. MOZy /b VI3MepeHHe 4acTOTbI METOJOM IBOMHOM
Kpyr.pa3Beptku 93. Ocuuiorpad ueTblpexkaHanbHbli 94. mofynb V3yyeHue rucrepesuca
(deppomMarHuTHbIX MaTepuanos 95. Ocuuniorpad yeTblpexkaHanbHbeld 96. Moy b V3yueHre
BBIHY>K/IeHHbIX Kosiebanuii 97. Octpsuiorpad yetbipexkaHaabHbi 98. 13915 Ckambst
onrtnueckasi CO-1M 99. Ocuunnorpad yetsipexkaHanbHbii 100. Ocuumniorpad
yeTblpexKaHaabHbIM 101. YcTaHOBKA /151 U3yUYeHUs TeMIlepaTypPHOM 3aBUCHUMOCTH
snextpornp.TBep.Tes PIIK-07/PHPO 102. JlabopaTopHasi ycTaHOBKaA "1 /iepHbIF MarHUTHBIN
pe3onaHc" 103. JTabopaTopHasi yctaHoBKa "VccnemoBanues: BosiHOBoM ontuku CBUY-auamna3on”
104. YcraHoBKa /151 u3ydeHus spdexra Xosuia B nonynpoBogHukax ®I1K-08/PHITO
Pycyunpubop 105. ¥YcTaHoBKa /151 u3yueHus addekra XoJiia B MOTyIPOBOAHUKAX
®IIK-08/PHITO Pycyunpubop 106. ¥ craHoBKa /71 u3yuyeHus: abcomoTHO uepHoro Tena OITK-
11/PHIIO Pycyunpu6op 107. YcTaHoBKa /15 u3ydeHusi p-n nepexozaa OITK-06/PHITIO
Pycyunpubop 108. ¥YcraHoBKa /15t u3yuenus p-n riepexoza PITK-06/PHITO Pycyunpubop 109.
YcTaHOBKa [i/1s1 U3yueHUs: TeMIiepaTypHOU 3aBUCUMOCTH 3neKTpornp.Teep.Ten PITK-07/PHPO
110. YcraHoBka "OrnpeziesieHre OTHOLLIEHUS TeryioeMKoCTy Bo3ayxa'" PIIT1-6x1 HIIII "Yurex-
[Tpodu" 111. YcraHoBka "M3yuenue Bsaskoctu Bo3gyxa" ®ITT1-11 HIIIT "Yurex-ITpodgu" 112.
JlaboparopHnasi ycraHoBka "[Iudpakuus OnektpoHos" 113. MeTteocTaniys "DieKTpoHHKa-8'"/
HITO "PedunexTop" 114. YcraHoBKa A/isl U3yueHus BHelliHero gotosddexkra PITK-10/PHITO
Pycyunpubop 115. Meteoctannus "Dnekrponuka-8"/HIIO "Pedsextop” 116. Kommiek
71abopaToOpHBIX HACaZloK K fgucriepratopy KOM-7.5

25



