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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

y‘-léTOM HWHAUKATOPOB UX JOCTH)XE€HUA

Kopa, HanMeHOBaHHe KOMITeTEeHIIUH

Kop uHANMKaTOpa KOMIIeTeHIUHI

OITK OC-1 Cnioco6HOCTh U3y4aThb, aHATM3UPOBATH,
HCII0JIb30BaTh OMOIOTHYecKre 00BheKThI U MPOLeCChl,
OCHOBBIBASICh Ha 3aKOHAX M 3aKOHOMEPHOCTSIX
MaTeMaTUuyecKux, (pru3nuecknx, XMuMU4YeCcKux 1
OroI0rMYecKUX HayK U MX B3aMMOCBSI3SIX

OIIK OC-1.2, OIIK OC-1.6

OITK OC-6 Crioco6HOCTb OCYIIeCTB/ISITh
9KCTIepUMeHTa/IbHbIe UCC/Ie/IOBaHUSI U UCTTBITAHUS T10
3aJjlaHHOW MeTO/[iKe, Hab/TroieHuUs U U3MepeHus,
obpabaTbiBaTh ¥ UHTEPIIPETUPOBATh
9KCTIepUMEeHTa/IbHbIE JIAHHBIE, IPUMEHSISI
MaTemMaTUueckue, husnueckre, PU3NKO-XUMHUUYeCKue,
XUMHUUeCKue, OMooruueckre, MUKpoOHO0/IoTHUeCcKre
METO/IbI

OIIK OC-6.2, OIIK OC-6.5

1.2 B pe3yibTaTe 0CBOeHHs JUCIUIIHHBI Y 00y4aOIIMXCA AO/DKHBI OBITH C()OPMHUPOBAHBI

Kopg,
CopepxaHue HHANKATOPa Pe3ynbTar 00yueHust
HHAUKaTOopa
3HaThb 3HaTh QyHJaMeHTaTbHbIe
paszenbl GU3MKU B 00beMe,
HeoOX0ITUMOM J1J1si TIOHUMAaHUSsI
OCHOBHBIX 3aKOHOMepPHOCTel (U3UKO-
XUMHYECKUX TIPOLIeCCOB C Lie/IbI0
OCBOEHUS TeXHOJIOTUH MTPOJYKTOB
[JeMoHCTpUpyeT NOHUMaHUe MIUTaHWs U3 PaCTUTEIbHOTO ChIPbs
(h13rYeCcKNX OCHOB MeXaHUKH, YmeTb YMeTh UCIOb30BaTh Oa30BbIe
MOJIEKYISIPHON (PU3UKHU U 3HaHUs B 061acTu
OITK OC-1.2 | TEPMOAMHAMUKH, 3/IEKTPUUECTBA M | €CTECTBEHHOHAYUHbIX AUCLMILINH /1A
MarHeTu3Ma, lpyUMeHsieT yIIpaB/ieHUs NIPOLeCCOM TIPOU3BO/CTBA
yKa3aHHble 3HaHWs [PY U3yUYeHUH | IPOAYKTOB ITUTaHUS U3 PaCTUTE/ILHOTO
JPYIUX JUCLUIUIVH U B CBbIPbsl HA OCHOBeE NIPOTHO3UPOBaHUS
npodecCUOHaTIbHOM /1eATe/IbHOCTH | TpeBpallieHrii OCHOBHBIX
CTPYKTYPHBIX KOMIIOHEHTOB
Bnapers Biasers npuHimMnamu
6roTpaHchopMalii CBOMCTB ChIPbS U
TMMIEeBBbIX CUCTEM Ha OCHOBe
VICTI0JTb30BaHus1 yH/laMeHTa/lbHbIX
3HaHWH B 00/1aCTH (PU3UKH.
OIIK OC-1.6 [Toka3bIBaeT MOHUMaHUE 3HaThb 3HaTh QyHJaMeHTa bHbIe
($U3MUeCKUX sSIBJIEHUI, 3aKOHOB U | pa3Ziesibl pU3KNKu B 00beMe,
WX MaTeMaTHUeCKOro ONMCaHusi | HeoOXOAUMOM J1Jisi TIOHUMAaHUs
TIPUMEHUTEe/TbHO K 00beKTam OCHOBHBIX 3aKOHOMepPHOCTel (U3UKO-
npoeCcCHOHATLHOU [esiITeIbHOCTU | XUMUYEeCKUX TIPOLIeCCOB C Lie/Tbio
OCBO€EHUSI TeXHOJIOTMU NTPOJYKTOB




MUTaHUs U3 PaCTUTE/ILHOTO ChIPbsi
YMeTb YMeTb UCTIO/b30BaTh 0a30BbIe
3HaHUs B 06/1acTH
€CTeCTBeHHOHAYYHbIX AUCLIUTIAH JIIsT
ympaBJieHus IPOLieCcCoM
TIPOU3BO/ICTBA MPOAYKTOB IMATaHUS U3
PaCTUTEeTBLHOTO ChIPhsi HA OCHOBE
TIPOTHO3UPOBAHMSI TIpeBpalljeHui
OCHOBHBIX KOMIIOHEHTOB

Bnapers BriaseTs npuHLUIIAMU
ouoTpaHchopMaIy CBOMCTB ChIPbS U
TIUILL[EeBBIX CUCTEM Ha OCHOBe
WCI10J1b30BaHusl (hyHAAMeHTaTbHbIX
3HaHUM B 0071aCTH (HH3UKH.

OIIK OC-6.2

Vcnonb3yeT pusnyeckue MeTozbl
[J71s1 TIPOBe/leHusI
5KCIepUMeHTabHbIX
HCCJIeIOBAaHUM Y HUCITBITAHUM 110
3a/laHHON MeTOo/UKe, [1JIs1
HabJ/TIF0IeHUsT ¥ U3MepeHust

3HaTb 3HaTh pa3zensl pU3MKH,
T1pe/lyCMOTPEeHHbIe IPOrpamMMOi B
00beMe, HEOOXOJUMOM [I7IsI
TTOHWMaHHsI OCHOBHBIX
3aKOHOMepHOCTel (U3UKO-
XUMHUUECKUX MPOLIECCOB C LIeJIbI0
OCBOEHMSI TeXHOJIOTHUH TIPOJIYKTOB
MTUTaHUS U3 PaCTUTE/IHOTO ChIPbsi
YmeTb YMeTb UCIIO/Ib30BaTh HAYUYHO-
yueOHYIO JIUTepaTypy B MpoLiecce
camMo00pa30BaHMsT; IPUMEHSITh
MaTemMaThUuecKue MeTO/bl,
(hu3nuecKrie 3aKOHBI MPOUIEHHBIX
pas/iesioB U BBIUMC/IUTETBHYIO
TeXHUKY [Jis pelleHus 3a/1au B
00/1aCTH XUMUUECKUX TeXHOJIOT UM
W3rOTOBJIEHUS TIPOJYKTOB MTUTaHKUS U3
PacTUTeTbHOTO ChIPbSI

Bnapers BiiafeTb OCHOBHBIMU
MeTOJjJaMU TeOpPeTUYEeCKOro U
9KCIIepUMEHTAa/IbHOTO UCC/IeJOBAHUS
(bU3MUYeCKUX U XUMUUECKUX SIBJIEHUH,
MeTO/IaMH KOPPEKTHOW OL|eHKU
TIOTPeLLHOCTel TIPU NPOBeIeHUU
9KCITIepUMEHT

OIIK OC-6.5

Wcnonb3yeT Gu3ryecKrie MeTo/Ibl
[u1st 00pabOTKY ¥ MHTEpIIpeTarui
3KCIIEPUMEHTAJTbHBIX JAHHBIX

3HarTb 3HaTh : pasjesnbl HU3MKY,
rpeJlyCMOTpeHHbIe ITPOrpamMMoii B
00beMe, HEOOXOZUMOM J1/IsT
TIOHUMAaHUSI OCHOBHBIX
3aKOHOMepHOoCTel (hr3uKOo-
XUMHAYECKUX TPOLIeCCOB C Lie/Ib0
OCBOEHUsI TEXHOJIOTHM TTPOAYKTOB
MUTaHUS U3 PaCTUTE/ILHOTO ChIPbsi
¥YMerb YMeTb UCIIO/Ib30BaTh HAYYHO-
yueOHYO0 TuTepaTypy B mpoLjecce
camMo00pa30BaHusT; TPUMEHSTh
MaTeMaTHuecKre MeTO/Ibl,




(hr3nuecKrie 3aKOHBI MPOUIEHHBIX
pas/iesioB U BBIUYMC/IUTETBHYIO
TeXHUKY [Ji pelleHus 3a/1au B
00/1aCTH XUMUUECKUX TeXHOJIOT UM
W3rOTOBJIEHUS IPOAYKTOB MUTAHUS U3
PacTUTeTbHOTO ChIPbSI

Bnapers BiiafeTb OCHOBHBIMU
MeTO/jJaMU TeOPeTUYECKOT0 U
9KCIepUMEHTA/IbHOT O UCC/IeJOBAHUS
(hY3UUeCKUX U XMMUUECKUX SIBJIEHUH,
MeTO/IaMU KOPPEKTHOW OL|eHKU
TIOTPeLLHOCTeN TIPU NPOBeIeHUU
9KCIepUMEHTA.

2 MecTo aucnunIvHbl B cTpykTrype OOII

Nsyuenue aucuurivHbl «@Pur3rka» 0asupyeTcst Ha pe3ysbTaTaX OCBOEHMs CJIE[YIOLINX
JMUCLIUIUIMH/TIDAKTUK: «MaTeMmatuka», «VIHpOpMallMOHHbIE TeXHOJOTHun», «VIHXeHepHasi U
KOMITbIOTepHas rpaduka», «IIpyukiagHas MexaHuKa»

JIUCLIMIUIMHA SIBJISIETCSL  TIPE/IIeCTBYIOIEN [/ AMCLUIUIMH/TIPAaKTHK: «IIpuKIagHas
MeXaHHUKa», «DJIeKTPOTeXHUKA U 3JIeKTPOHHKa», «IKOJIOTMUECKHe aCleKThl OHOTeXHOTOTHI»,
«OCHOBBI 00IIeH ¥ HEOPraHWYeCKOW XMMHHW», «BruoopraHuueckas XUMUS», «AHATUTAYECKass
XuMmust», «®dusnueckas W KO/UIOWAHas XuMus», «OOIass MUKpPOOHONOTUs», «XUMUS
OMOTEXHOIOTUUECKOTO ChIpbsi W I[eIeBbIX TIPOAYKTOB», «IIuieBas OUOTEXHOJIOTHS»,
«[Tpou3Bo/iCTBeHHAsT TIPAaKTHUKA: HAyYHO-HUCC/Ie[loBaTe/bCKasi paboTa», «IIpou3BozCTBEHHAs
MpaKTHKA: TpPeAJUIUIOMHAsl TPaKTHKa», «IIpOM3BOJCTBEHHAs TMIPAKTHKA: TEXHOJOrHUYecKast
MPAaKTHKa», «YueOHasi MpaKTHKa: 03HAaKOMHTe IbHask TIPAaKTHKa»

3 O0beM AUCIHMILTMHbBI

O6Bem aucHMIuIMHLBL cocTaBisgeT — 8 3ET

TpyA0eMKOCTh B aKaJleMHYeCKHX Yacax
(OpvH akaZieMU4yeCcKri 4yac COOTBETCTBYeT 45 MUHyTaM
Buj; yue0HOI padoThI aCTPOHOMMYECKOr0 Yaca)
Cemec
Bcero p Ne 1 Cemectp Ne 2

OG6r1ast TPy0€MKOCTb )88 144 144
JCLIATITUHEI
AyauTOpHBIe 3aHATHS, B TOM 128 64 64
qKce:

JIEKITUU 64 32 32

nabopaTopHbIe pabOThI 32 16 16

MpakTU4YeCcKrue/ceMruHapCKre 0 16 16
3aHATHUS
KonTakTHas pabora, B TOM 0 0 0
yucsie

B (hopme pabOTHI B
SMeKTPOHHOH 0 0 0
“H(pOpMaI[OHHOM
obpa3oBaTe/ibHOM cpejie
CamocTosTenbpHasi paboTa (B 124 80 44




T.U. KypCOBOE
TIPOEKTHPOBAHKE)

TpysoeMKoCTb

o 36 0 36
[IPOMEXXYTOYHOU aTTecTaluu

Bu npomeKyTouHOM
aTTecTaluy (UTOrOBOTO

OJK3aMeH, 3aueT 3auert DK3aMeH
KOHTPOJIS 10 AUCLUTIIIUHE)

4 CTpyKTypa U co/iep>KaHue JUCLUI/INHBI
4.1 CBojiHbIe JaHHbIE N0 COAEP>KaHHUIO AV CLUTI/IUHBI

Cemectp Ne 1

Bubl KOHTAaKTHOH PadoThI
g T B N (o A B
n/n pasa Kon. Kon. Kom. Konm. y

JUCLUILIMHBI No Yac. Ne Yac. No Yac. Ne Yac. KOHTPOJIA

1 2 3 4 5 6 7 8 9 10 11

dusnueckue
OCHOBBI MEXAHUKU.
DneMeHTbI Y CTHBIN
KHMHEeMaTHUKU orfpoc
MOCTYTIaTe/IbHOTO
JIBIDKEHUST

dusnueckue
OCHOBBI MeXaHHUKMU.
DJIeMeHThI
KWHeMaTHUKU
BpallaTe/bHOro
JBrKeHus. JlnHaMu YCTHBIN
Ka MaTepHaabHON orpoc
TOYKH U
TMOCTYTIAaTe/IbHOr O
JBUKeHUs
TBEpPZ0ro TeJja 00
JIBIDKEeHUsI

dusuyeckue
OCHOBBI MeXaHHKH.
3 JvHamuka 3 2 2,3 4 3 2
BpalljaTe/bHOro
JBVDKEeHUSI.

Y cTHBIN
orpoc

dusrueckue
OCHOBBI MeXadHUKU. yCTHI:Iﬁ
Pabota, MOIIHOCTh oripoc

W SHEPIu.

dusuueckue
OCHOBBI MEXAHUKU.
DeMeHThI YcTHbIH
CrieriaabHOMU orpoc
Teopuu
OTHOCUTETBHOCTH.

dusnueckue
OCHOBBI Me€XaHUKU. YcTHbIN
Ynpyrue cBoiicTBa onpoc

TBepAbIX Tell.

7 dusnueckue 7 2 5 2 7 1 1,2, 80 Y CTHBII
OCHOBBI MEXaHUKU. 3 onpoc
DJIeMeHThI




MeXaHUKH
JKUAKOCTHU U I'd3d..

MonekynsipHast
¢r3vka u
TepMOJMHaMHUKa.
YpaBHeHust
COCTOSIHUSL. K Jeaslb
HOTO rasa

Y cTHBIN
orpoc

MonekynsipHast
(r3vkKa u
TepMOJMHaMHUKa.
CraTtuctuueckue
pacrpe/iesieHusl.

Y CTHBII
orpoc

10

MonekynspHas
(usuka u
TepMO/IHaMHUKa.
OcHoBBI
TePMOAWHAMUKH.

10

Y cTHBIN
orpoc

11

MonekynspHas
¢r3vka u
TepMO/IMHaMHUKa.
OcHoBbI
TepMOJVHAMUKHU.

11

Y cTHBIN
orfpoc

12

MonekynspHast
¢u3vka u
TepMOJIMHaMHUKa.
ABnenus
repeHoca.

12

10

Y CTHBINI
oripoc

13

MonekynspHas
¢u3mKa u
TepMOJIMHaMUKa.
KapHo.PeasnbHele
rassl. Huki

13

Y CTHBIN
orpoc

14

MonexkynsapHas
¢usmka u
TepMO/IMHaMHUKa.
dasoBble
paBHOBeCHs U
(hazoBbIe
TIpeBpalljeHusl.

14

YcTHBIN
orpoc

15

MonekynspHas
¢usmKa u
TepMmojuHamuka.C
BOICTBa
>KUAKoCTel. CoxkrKe
HHe Ia3oB.

15

YcTHBIN
orpoc

16

TBepaple Tena.
Moso- u
NIOJIMKPUCTAIL/IBL.

16

Y CTHBII
orpoc

IIpomesxyTounas
aTTecraLus

3auer

Bcero

32

16

16

80

Cemectp Ne 2

Ne
n/n

HaumeHoBaHHe
pas3jesa " TeMbl
JHUCHUTLIUHBI

Bujbl KOHTAaKTHOH padoThI

Jlekuyu

JIP

T13(CEM)

CPC

Ne

Kon.
Yac.

Ne

Kon.

Yac.

Ne

Kon.

Yac.

Ko
Yac.

dopma
TeKyILero
KOHTPOJIAA

2

3

4

5

6

7

8

10

11

DJIEKTPUYECTBO U

1

2

1

1

Y cTHBIN




MarHeTu3M.

DJIeKTpUuecKoe orpoc
T10JIe B BaKyyMe.

DJIEKTPUUECTBO U

MarHeTHsM. YcTHBIN

2 2 2,3
DJIeKTpUUecKoe ornpoc
ToJie B BellleCTBe.

DJIeKTPUUEeCTBO U

MarHeTHU3M. Y eTHbIH
3 ITocTostHHBIN 3 1 4 14

. orpoc

3IeKTPUUECKHUM

TOK.

DJIeKTPUUECTBO U

MarHeTUsMm.

MarHuTHOe 11071e U

ero YcTHbIN

4 4 2 56 16
XapaKTepHUCTUKH. orpoc
fABnenue
3/7IeKTPOMarHUTHOM
WHAYKLWN.

DJIeKTPUUEeCTBO U

5 MarHeTUsMm. 5 7 YcTHbIN
MarHuTHoOe 10Jie B orpoc
BelllecTBe
®du3nka
KoJsiebaHuH. N

6 Kunematuvka 6 10

orpoc
rapMOHUYECKUX
KOsie0aHuUH.
®u3uKa BOJH. -

YcTHbIN
7 DJIeKTPOMarHUTHbI 7 3

orpoc
€ BOJIHEI
®u3nKa BOJH. YcTHBIN

8 8 4,5 8
Bo/HoBas onTuka. orpoc
®u3uKa BOJH.

9 DJIeKTPOMAarHUTHBI 9 9 YcTHbIN
€ BOJIHBI B orpoc
BellleCTBe.

KsanroBas v

10 ¢usmKa. 10 7 14

orfpoc
KBaHTOBas ontuka
KBanToBas

11 ¢uzuka. Teopus 11 YcTHbli
aToMa BoZiopofa orpoc
o bopy
KsanToBas
¢usmKa.

KopnyckyisipHo-
BOJIHOBOM yan3M .
Ay YcTHBIM

12 MarTepuu. 12 R
KBaHTOBEIE P
COCTOSIHUS U
ypaBHEHUs
ITpepuHrepa
KBanToBas
¢usmka. ATom .,

Y CTHBIM

13 BO/IOpO/Ja B 13 6

” orpoc
KBaHTOBOM
MeXaHHKe

14 KsaHroBast 14 8 YcTHbIit

(hu3mKa. JIeMeHTbI orpoc




(usuky TBEPIOTO
Tesa.

®u3rKa aTOMHOIO
sanpau

15 3/IeMeHTapHbIX 15 2
yacTtull. OCHOBBI
siIepHON HU3UKH

Y CTHBIHI
oripoc

®u3UKa aTOMHOTO
sa7pa u
3/1eMeHTapHbIX

16 YacTul]. 16 2
DJleMeHTapHble
YaCTULIbI, UX
KaccuprKarysl.

Y CTHBII
orpoc

11 3

IIpomesxyTouHas
aTTecTalys

36 JK3aMeH

Bcero 32

16 16 80

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

Cemectp Ne 1

[BIKeHus. [JuHaMuKa
MaTepuaabHOW TOUKU U
MOCTYTaTe/IbHOT'O
JBU)KeHHUsI TBEpOro Teja
00 JIBWKEHUSI

Ne Tema Kpartkoe copep:xaHnue

1 dusruecKre 0CHOBBI dusnueckue Mogend. Kunematruueckoe ornuvcaHue
MeXaHUKU. DJIeMeHThI JIBI)KEHUS - BeKTOPHBIM, KOOPAWUHATHBIU U
KUHEeMaTUKH €CTeCTBeHHBIN Ccr1iocobObl onrcanusi. CKOpOCTb,
TIOCTYIIaTe/IbHOrO YCKOpeHUe, HOpMaJslbHOe U TaHT'eHL[ha/IbHOe
JBYKEHHUS YCKOpEeHUsS.

2 du3nyecKue 0OCHOBBI Yri0Bas CKOpOCTh U yI/I0BOe yCKopeHue.Macca, cua
MeXaHUKU. DJIeEMEeHTbI Y UMnyJibC. 3akoHbl HetoTOHa. HevHepuanbHbIe
KUHeMaTUuKU CUCTeMbl OTCYeTa U CUJIbl MHepLWU. ['paHuLibl
BpalllaTe/IbHOr0 MPUMEHUMOCTH KJIaCCUYeCcKOoro criocofa Ajist

OIMMCaHUA OB >XE€HMA YaCTHUL]. 3aKOHbI U3MEHEHUS U
COXpaHeHUA UMITYJIbCa OJId CUCTeMbI MdTepPHUa/IbHBIX
TOUYEeK.

MexaHUKU. Pabora,
MOIIHOCTh ¥ SHEPIHs.

3 PusnuecKre 0OCHOBbI MoMmeHT uHepLM TBepAOro Tesaa OTHOCUTEeIbHO OCH.
MeXaHUKU. [TuHamuKa MoMeHT cubl, MOMEHT uMIlyJ/ibca. TeopeMa o
BpalaTebHOro JIBIDKEHUH LIeHTpa MacC. Y paBHeHUe JUHAMUKU
JBUKEHUSI. BpalllaTe/IbHOTO IBU)KEeHUsI TBEpZOro Tesa

4 dusnuecKre 0OCHOBbI 3aKOHbBI U3MEHEeHUs1 ¥ COXPaHeHHUsl UMITy/IbCa U

MOMeEHTa UMITyJIbCa [/l CUCTeMbl MaTepUa/IbHbIX
TOueK. 3aKOHbI COXpaHeHUsI KaK IMpOosiB/IeHHe CBOMCTB
9BKJIM/0Ba IIPOCTPAHCTBA, ero OAHOPOJAHOCTU U
M30XpOHHOCTH. PaboTa 1 KWHeTHYecKast SHeprus
MaTepuasbHON TOUKU. MorHocTe. PaboTa u
KUHEeTUYeCKasl SHeprys BpallaTe/IbHOrO ABUKeHUs
TBEpZOoro TeJa.

HuccrunatviBHbie, KoHCEpBaTUBHbBIE U
HeKOHCepBaTUBHbIe CU/IbL. [loTeHIManbHas SHeprus.
3aKOH COXpaHeHMs U MpeBpallieHNs SHePIUU U ero
CBSI3b C OJHOPOJHOCTBIO BpeMeHHU

5 dusnueckrie 0CHOBBI

ITpeo6pa3oBanus ['amvnes. IHBapyHaHThI

8




MeXaHUKU. JJIeMeHTHI
criel[ManbHOM TeOpuun
OTHOCUTE/TbHOCTH.

nipeoOpa30BaHus B KJIACCHUECKON MeXaHHKe.
[TocTynatsl crieliiaIbHOM TEOPUU OTHOCUTETBHOCTH.
[Tpeo6pa3oBanus JIopeHIia U C/Ie/ICTBUSI X B TEOPUH
OTHOCHUTEJIbHOCTU DWHIITeHA. CBsI3b MacChl U
sHepruu. CrieficTBUS U3 MpeoOpa3oBaHmii JIopeHija:
COKpallleHHe JBWKYILHUXCS MacIliTaboB JI/TMHBI,
3aMe/j/IeH/ie BpeMeHH, 3aKOH CJI0’KeHUsI CKOPOCTEeM.
VHTepBan Kak MHBapyUaHT TeOPUU OTHOCUTE/ILHOCTH.
PeATUBUCTCKUI UMITY/IbC. Y paBHEHUeE IBUKeHUs
PeNIATUBHUCTCKOM YaCTHULbl ¥ er0 UHBApUaHTHOCTh
OTHOCHTeNbHO TIpeobpa3oBanwmii Jloperia. Pabora u
sHeprusi. CTonkHOBeHUe yacTull. Viziest yckopuresnen
CO BCTPEYHBIMU ITyYKaMH.

6 dusnyeckre 0CHOBbI Hedopmariu cjBura u KpydyeHusi B CTPOMTe/IbHbBIX
MeXaHUKU. YTIpyrue Marepuasnax ¥ KOHCTPYKLUsAX.3aKoH I'yKa
CBOMCTBA TBEPABIX TeJl.

7 du3ruecKre OCHOBBI 3akonbl [Tackans u Apxumefa. JIBrmkeHue uieanbHOU
MeXaHUKHU. JJIeMEHThI JKUJKOCTHU. YpaBHeHue bepHysiu
MeXaHUKH KUJKOCTU U
rasa..

8 MonekynsipHasi pu3mka U | MakpocKonuueckue cocTosiHus. VieanbHblii ras, ero
TepMOJUHAMHUKa. 3aKOHBI. YpaBHeHHe COCTOSIHUS U/ealbHOro rasa.
YpaBHeHus TeruioBoe gBWKeHMe. MakpOCKOMuecKue
COCTOSIHUSL.U/IealbHOT O rapaMmeTpbl. Y paBHeHUsl COCTOSIHUS. BHyTpeHHss
rasa SHeprusl. [laBneHue rasa ¢ TOUKU 3peHUst

MOJIEKY/IIPHO-KMHeTUUeCKOU TeopuH. MoneKyasipHO-
KUHETUYeCKUIM CMBIC/T TeMIIepaTypbl. AOCOTIOTHBIH
HOJIb.

9 MonekynspHas ¢pusvka u | [ToHdaTHe 0 BepOSITHOCTH U (PYHKLIMW pacripefiesieHusl.
TepMOJMHAMUKa. Pacnipegenenue Makcsesia. Pacripesienenuve
Craructrueckue bonbumana. bapometpuueckas gopmyia.
pacripefiesieHusl. Brruncienue cpeiHUX 3HaYeHUH C TTIOMOLLBIO

(GYHKLMM pacrpe/ieneHus.

10 MonekyssipHas ¢pusuka u | ObpaTtrmble 1 HeoOpaTHUMBbIe TEIJIOBbIE MTPOLECCHI.
TepMOJMHaMHUKa. TernnoBele riporieccel. [TepBoe Havano
OcHOBBI TepMOJAUHAMUKU. [IpuMeHeHVe rTepBoro Havasa
TePMOJVHAMUKHU. TepMO/JMHAMUKY K U30IIPOLIeCCaM.

11 MonekynsipHas pusmka U | DHTponusi. Bropoe Hauano TepMOJUHAMUKU.
TepMOJUHaMUKa. OnpepiesieHre SHTPONTMU HEPaBHOBECHOM CHUCTEMBbI
OcHOBBI yepe3 CTaTUCTUYECKUH BeC COCTOSIHUSA. [IpuHIMn
TepPMOJAUHAMUKHU. BO3pacTaHus SHTPONUU. TpeTbe HayaIo

TepMOJAVHAMUKU

12 MonekynisipHas pusvka u | fABnenust auddy3un, TeryiIonpoBOgHOCTU U
TepMOJUHaMHUKa. BHyTpeHHero TpeHus. Kosdduiments gudpdysun u
SIBneHus nepeHoca. TEJIONPOBOAHOCTU. BS3KOCTb ra3oB M KUAKOCTEM.

13 MonekynsipHas pusuka u | Lukn KapHo. Makcumanshbiii KI1/] TernoBoit
TepMOJUHAMHUKa. MaluHbl. Terni0eMKoCTb MHOIOaTOMHBIX Ia30B.
KapHo.PeasnbHble rassl. HepocraTouHOCTB K/1acCMUeCKOW TeOpUU
Hwkn TeTIoeMKOCTel. TpeTbe Hauas0 TePMOIMHAMUKHU.

PeasnbHble rasol. Y pasHeHve Ban-siep-Baasnbca.

14 MosekynsipHasi bu3vka v | VicapeHue, cyoiMMaliys, TiaBjieHHue v
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TepMOJMHaMUKa. KpucTaiu3aiusi. AMopdHbie Tesa.Pa30Bbie
@®a30Bbie paBHOBECUS U niepexonel [ v 11 poga.JuarpaMmma cOCTOSIHUSA.
¢a3zoBble npeBpaiieHusi. | TpoiiHas TOuKa.

15 MonekynisipHas pusvka u | [ToBepxHOCTHOe HaTsbKeHUe. CMaurBaHUe.
TepMoguHaMuKa.CeoncTB | KanusispHele siByieHus [laBieHue of NCKpYBIEHHOU
a xxugkocTeil. CKKeHre | TIOBePXHOCTBIO XKUAKOCTH
ras’os.

16 Teeppple Tesia. MoHO- U | Teri0eMKOCTE TBepABIX TeJl. TUTIbl KpUCTalJIAUeCKUX
TIOJIMKPUCTAJL/IBL. TBeppbIx Tes.ledeKTbl B KpUCTasIax.

Cemectp Ne 2
No Tema Kpatkoe copepxaHue

1 DJIeKTPUYECTBO U 3akoH KysioHa. HarpsokeHHOCTb U OTeHLrall
MarHeTu3M. 3J1IeKTPOCTaTUYeCcKOoro 1osis. CBs3b MeXay
OJIeKTprUYeCcKoe 1oJie B HaMpsDKeHHOCTBIO U MOoTeHI[uaioM. CriocoObl pacueTa
BaKyyMe. XapaKTepUCTHUK 3JIeKTPOCTaTUYeCKOro IoJis: a)

TIPUHLIUI CyTieprio3uiiuy, 0) Teopema I"aycca, B)
TeopeMa O LMPKYJISLMU BeKTOpa HalPsDKeHHOCTH.
KoHgeHcaTophI

2 OJIeKTPUYECTBO U [wvsnekTpuky. DneKTpruyecKuil Aumnosnb. Teopema
MarHeTUsM. Octporpaackoro-I'aycca. CerHeTo3/1eKTpUKU
OJIeKTprUYecKoe 110Jie B
BellleCTBe.

3 OJIEKTPUYECTBO U YcnoBusd cylecTBOBaHUS TOKA. 3akoHbI Oma 1
MarHetysMm. [loctossHHBIM | [I>KOy/isi-JIeH1ja B MHTerpajJibHOU U
3/1eKTPUYeCKUM TOK. mubdepenransHOM Gopmax. O60011[eHHBIN 3aKOH

Owma. ITpaBuna Kupxroda. Tok B pa3nuuHbIX cpefiax.

4 OJIEKTPUYECTBO U MarnuTtHast uHAYyKOusA. OnbiTel Papajes. 3aKoH
MarHetusM. MaruutHoe | @apages. [IpaBusno Jlenua. 3akoH bruo-Casapa-

ToJie U ero Jlaninaca. Cunbl Amnepa, JlopeHija. IToTok MarHUTHOM
XapaKTepUCTUKU. VHAYKLUWU. SIB/IeHVe CaMOMHYKLIUH.

Asnenue NupykTUBHOCTH. B3aMHasi MHAYKLUSL. DHEPTUs U
3/IeKTPOMarHUTHOU o0bemMHasi TVIOTHOCTb YHEPIUU MarHUTHOTO TT0JISI.
VIHYKLWH.

5 OJIeKTPUYECTBO U OcCHOBHBIE YypaBHeHUs] MarHUTOCTaTHUKU B BellleCTBe.
MarHetusMm. MaruutHoe | MosekysipHble TOKU. HamMarHuyeHHOCTb.

T0J1e B BelllecTBe HanpspkeHHOCTb MarHUTHOTO N0J1s1. ' paHnuHbIe
YCJIOBUS [I/151 XapaKTEePUCTUK MarHUTHOTO MOJIS1 Ha
rpaHulie ByX (heppoMarHeTUKOB. Y DaBHEHUsI
MakcBesia. YpaBHeHus MakcBesiia Jjist
3JIeKTPOMAarHUTHOI O 110J1s1. Y paBHeHUst MakcBeJiia
[ CTal{MOHAPHBIX MOJeM.

6 du3srka KoneGaHUM. AmMnuTyja, Kpyroeast 4acToTa, (asa rapMOHUYEeCKUX
Kunemaruka Kosiebanuii. CBoOO/IHBIE 3aTyXaroljye KosebaHusl.
rapMOHUUYECKHUX JlorapumMuueckuii IeKpeMeHT, J0OpPOTHOCTb.
KoJiebaHUH. Pe3oHaHC. BeiHyX/[eHHbIe KosiebaHus B

3/1IeKTpUUecKuX Lensx. [lepemeHHbI ToK. MeTog,
BEKTOPHBIX /MarpaMm.

7 du3uKa BOJH. I1nockas cuHycouanbHas BoHa. JliMHa BOHBI,

OJIeKTPOMarHUTHbIE BOJIHOBOE UHCJIO. Y paBHeHUe Oeryiieii BOHbI.
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BOJIHbI

BosHOBOe ypaBHeHKe. DHeprus pacnpocTpaHeHus
5/IeKTPOMarHUTHOM BOJIHBIL. BekTop YMoBa-
[TouHTHHrA.

8 dwusuka BosH. BosmHoBasi | VIHTepdepeniyst BomH. CrIoco0bI IOTyYeHust
OITHKA. KOTepeHTHBIX UCTOYHHKOB CBeTa: onbIT FOHra,
3epKajio 1 burnpusma ®@peHesns, Kojblja HbroTOHA.
YcnoBus ycunenus v ocsiabnenus cseta.Audpakuyst
BosH. [Ipunumn I'toiireHca-®penesns. dudpakiys
®penens. Iudpakius @paynrodepa. [Ipoctbie
3a/1aur Audpakuyu: Judpakius Ha OJHON U MHOTHUX
iesisix. JudpakiMoHHas pelieTka.
9 ®u3rKa BOJH. Hucriepcusi ceeta. D/1eKTPOHHAS TeOPHs AUCTIEPCUA
OJIeKTPOMarHUTHbIe cseta. [Torsyomenue cBeta. 3akoH Byrepa - JlambepTa
BOJIHBI B BelleCTBe. - bepa. OnTrueckas MI0THOCTS,
riponyckanue.lTossspysanus ceeta. ITonsspusanus
BOJIH NIPYU OTPa’KeHUU U MpPesiOMJIeHUH. 3aKOH
bprocrepa. [Ipusma Hukoss. 3akoH Mantoca.
10 KBanToBasi hm3uka. [Tpo6siemMbl U3/TyUeHUs1 UepPHOTO Tesa. 3aKOHbI
KBaHTOBas1 onTUKa TETIOBOT0 U3/Ty4YeHUsl. DHEePrys ¥ UMITYJ/IbC CBETOBBIX
KBaHTOB. ®oTo3PexT. DpdektT KomnToHa.
O6pa3oBaHre ¥ aHHUTUJISLIUS 3IEKTPOHHO-
TO3UTPOHHBIX Map. JJieMeHTapHasi KBaHTOBast TeOPUsl
Y3/ly4eHUs1. BBIHYK|eHHOe U CTIOHTaHHOe U3Jly4yeHue
($hOTOHOB.
11 KBanroBas ¢u3uka. Mogenu TomcoHa u Pesepdoppa. JInHeliuaTbiv
Teopus aTroMa BoZiopozia | CrieKTp aroMa Bozgopoga. Iloctynars! bopa. OmnbITel
1o bopy ®panka u I'epua
12 KBaHToBas ¢usuka. I'unotesa ge bpoiins. Iudpakiys 31eKTpOHOB U
KopniyckynsipHo- HeUTpoHOB. COOTHOLIEHNS HeONpeeIeHHOCTeM.
BOJTHOBOU J1yainu3M Habopb! 0IHOBpeMEHHO U3MepsieMbIX BeJTMUHH.
Marepuu. KBaHTOBbIE 3aziaHue COCTOSIHUSI MUKpoJacTUuL. BosiHoBast
COCTOSIHUS U ypaBHeHUsl | QYHKLUS, ee CTaTUCTUUYeCKUi CMbIC/I. BpemeHHoe
[lIpeuHrepa ypaBHeHue llIpeaunrepa. CtalioHapHOe ypaBHeHue
IIpesuHrepa, craliOHapHble COCTOAHUA. HacTula B
MoTeHI[MaIbHOM silliyKe. TyHHe/bHbIN 3 (deKT.
["apMOHMYECKUI OCIIUIISITOD
13 KganroBas ¢u3uka. YpasHenue lllpeauHrepa Aj1s 3/1eKTPOHA B aTOMe
Atowm Bozopoza B BoZopoza.KesanTossle uncia. CrivH 3/1eKTpOHa.
KBaHTOBOU MeXaHUKe [Mpuniun IMaymu.CrieKTpbl BOJOPO/0MOA00HBIX
aTOMOB.
14 KBanToBas ¢husuka. 3oHHasi Teopusi TBEpPABIX Tesl. CoOCTBEeHHAs U
OneMeHTbI PU3UKHU TIpUMecCHas IPOBOJAUMOCTH IT0/TYIIPOBOJHUKOB.
TBEpZOrO Tesa. @DOTONPOBOAUMOCTS TOJIYIIPOBOJHUKOB. KOHTaKTHBIE
Y TepMO3J/IeKTpUYeCKre sIBJIeHUs B KOHTaKTax:
MeTa/lI- MeTaJjll, ITOJTYTIPOBOJAHUK-TI0JYIPOBOJHUK.
15 du3rKa aTOMHOTO si/ipa U | ATOMHOe SiipO U ero CcBoucTBa. Moaenu sifep.
3/IeMEeHTapPHbBIX YaCTHLI. HAnepHsbie cusbl. AnepHble peakiu. PagyoakTUBHbIE
OCHOBBI si7lepHOU TrpeBpallleHust aTOMHBIX sfiep. Peakujuu fesieHus u
bu3uKU CUHTe3a.
16 dusrka aTOMHOro szpa 1 | Bzaumornpespaitienus yactull. Ksapku. Belijectso u

3JIEMEHTAPHBIX YdCTHILI.

niosie. Vlepapxusi B3auMozeicTBuil. O eAMHBIX
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OJleMeHTapHble UaCTHULIbl, | TeOPUSX MO
VX K/1accuYKaLs.

4.3 IlepeueHb /1abOPaTOPHBIX PadoT

Cemectp Ne 1

. Ko/1-Bo akajieMmuuecKux
Ne HaumeHoBaHue 1abopaTopHOil padoThl
4acoB

1 YckopeHure cBO60OAHOTO TafieHyst. I'paBUTAI[MOHHOE 2
riosie 3eMJIu.

2 N3yueHue 3aKOHOB JUHAMUKU. VI3yueHue 3aKOHOB 2
COXpaHeHus1

3 [TpoBepka OCHOBHOIO 3aKOHa BpalaTeJbHOrO ?
JIBUKEHUSI

4 OrnpesenieHre MOAyJiel CABUATa U MOZy/en 9
KpYYeHHUs..

5 OnpepeneHye AHaMUUeCKoro Ko3dduiieHTa )
BSI3KOCTH MeTooM CTOKcCa

6 Onpe,qenerle YHUBepCaIbHOM ra30Bou ’
TIOCTOSIHHOU
Omnpepenenue rokasatesns [lyaccoHa (OTHOIIeHUs

7 MOJISIPHBIX TeryioéMKocTeit) MmeTosoM KiemaHa- 2
[e3opma.

8 OrnpesesieHre U3MeHEHUs1 SHTPOIIUU MPU ?
M30XOPHOM TpoLiecce

Cemectp Ne 2
. Ko/1-Bo akajeMyu4ecKHx
Ne HaumeHoBaHue 1a00paTOpHO# PadoThI
4acoB

1 WccnepoBanue Ljenu NOCTOSIHHOIO TOKaA. 2

2 N3yueHue siBjieHHs B3aMMHOW MHAYKLMU 2

3 V3mepeHne MOL{HOCTU NIepeMEeHHOr0 TOKa U CJiBUTa 9
a3 Mex/ly TOKOM U HarpsbkeHreM

4 OnpefeneHyve AJMHBI CBETOBOU BOJTHBI C TTOMOILIBIO 9
ounpu3mbl OpeHerst

5 ITpoBepka 3akoHa Masntoca 2

6 OnpegeneHve OCTOSTHHON Prabepra ¢ TOMOIIbiO 9
YHUBEPCaTbHOTO0 MOHOXPOMAaTOpa

7 N3yueHure 3aKOHOB BHellIHero ¢hoTo3ddekTa 2

8 V3yuyeHne paboThI IIOJTYIIPOBOJHUKOBOrO THO0/1A 2

4.4 TlepeueHb NMPAKTHYECKUX 3aHATHH

Cemectp Ne 1

. Ko/1-Bo akajieMuuecKux
No Tembl NpakTHUeCKHX (CEMHUHAPCKHX) 3aHATHI
4acoB
1 KuHeMaTyKa ocTynaTe/IbHOrO IBUYKEeHUsI 1
2 JvHaMMKa NOCTynaTe/IbHOTO JBWKEHUS. 1
3 MomeHT UHepLMHY, MOMEeHT CU/ibl. MoOMeHT 2
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VIMITy/IbCa

PaboTa 1 sHeprusi. 3aKOHbI COXpPaHeHUsI

[Tpeo6pa3oBanus JIopeHiia ¥ C/IeICTBUS UX B
TEOPUM OTHOCUTETBbHOCTU DUHIIITeMHa.

Hdedopmarum casura ¥ KpyueHust. 3akoH ['yka.

3akoHnsl [Tackans u Apxrmea

o (N[O U1 (&~

N3ornipoueccel. YpaBHeHre MeH/esieeBa-
Knaneripona. 3akonsl ABorazpo, /laspToHa.

N (R~ NN

[TepBoe, BTOpPOE, TPEThe Hayana TePMOJAUHAMUKU.
OHTpOIHUS

10

Ouddy3usi, TenIonpoBoHOCTb, BHyTPEHHee
TpeHue (BS3KOCTh)

Cemectp Ne

IN

Ne

Tembl NpaKTHUECKHUX (CeMHUHAPCKHX) 3aHATHI

Koi-Bo akapgeMuueckux
4acoB

3akoH KysioHa. Ha.lipspkeHHOCTh U ITOTeHLall,
CBsI3b MeXXly HUMH.TeopeMa 0 LIUPKYJISALIUY.

1

Crioco0Obl pacueTa XapaKTepUCTHK
3JIEKTPOCTATUYECKOTO TTOJIST: @) TPUHLIUTT
cyneprosuniuy, 6) Teopema I"aycca, B) TeopeMa o
LUPKYJISLIAY BeKTOPA HaNpPsDKeHHOCTH.

[wvsnekTpuky. DneKTpruyecKui Aumnosnb. Teopema
Octporpazckoro- ["aycca.

3akoHbl OMa u [I)koynsi-JIeHlja B UHTerpaabHOU U
mddepenrranbHol popmax. OO0OIEHHBIN 3aKOH
Owma. IMTpaBuna Kupxroda. Tok B pa3nMuHbIX
cpefax.

3akoH Papages. [IpaBuso JleHija. SKCTpa TOKU
3aMbIKaHUS U pa3MblKaHUs. IBieHue
CaMOWHIYKLUWU. THAYKTUBHOCTh. B3anmMHast
WUHYKIUS. DHEprus U 00beMHasi TVIOTHOCTh
SHEepPruy MarHUTHOTO TI0JISI.

MarunutHas nHaykuus. 3akoH ®apages. [1pasuiio
Jlennia. 3akoH buo- CaBapa- Jlanaca. Cumbl
Awmrniepa, Jlopenua. [10TOK MarHUTHOM UHAYKLIWH.
ABnenne caMovHAYKIMU. VIHIYKTUBHOCTb.
B3auMHast “HAyKIMs. OHeprust U 00beMHast
TJIOTHOCTb SHEPTUH MarHUTHOTO T10JISL.

MOJIeKYJIHpHBIe TOKU. HaMarHMueHHOCTb.
HaHpH)KEHHOCTb MAIr'HUTHOI'O I10JIA.

WnTepdepenuus. Judpaxiys

Hucniepcus. ITonspusanus.3akoHs! bprocTepa,
Mauttoca.

10

AmnnTya, Kpyroeast 4acToTa, (asa
rapMoHHYecKux Konebanuid. CBoOoaHbIe
3aTyxarolue Konebanus. Jlorapudmuuecknit
JeKpeMeHT, 06poTHOCTb. Pe3oHaHC.

11

PaioakTrBHBIE MpeBpalleHus1 aTOMHBIX SIZep.
Peakiiuu fiejieHUst U CUHTe3a.
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4.5 CamocrosiTes1bHasi padora

Cemectp Ne 1

Ne Buj CPC Ko/1-Bo akajeMu4ecKux
4acoB
1 [ToaroroBka K NpakTU4eCKUM 3aHATUAM 34
(1abopaTopHBEIM paboTam)
2 PacueTHO-rpadryeckrie ¥ aHaJIOTMUHbIe PAaOOTHI 18
3 Pelienue crieliasibHbIX 3a7a4 28

Cemectp Ne 2

No Buy CPC Ko/1-Bo akageMnuyeckux
4acoB
1 [ToAroTOBKA K MPaKTUUYECKUM 3aHATUSIM 16
(1abopaTopHBEIM paboTam)
2 PacueTHo-rpaduueckuie ¥ aHaJOTMUHbIe paboThI 14
3 Pelienue crieliasibHbIX 3a7a4 14

B xo/ie npoBezieHNs 3aHSITUI 10 JUCLUIIIMHE UCTIOJIb3YOTCS C/eyollie UHTePaKTUBHbIe
MeTozbl 00yueHusi: [Juckyccus

5 IlepeyeHb yueOHO-MeTOANUECKOr0 00ecrieueHus JUCI{UTIMHBI
5.1 Metoanueckue yKa3aHUA /1A 00yYarOIIUXCSA 110 0CBOEHHIO JHUCLIUILIMHBI
5.1.1 MeToauuecKne yKa3aHus /sl 00y4aOUXCs 10 NPAKTHYECKHUM 3aHATHIM

1) ITpopaboTka TeopeTHYeCKOro MaTepyrasa 1o KOHCIIeKTaM JIeKIui (yueOHUKaM 1v

yueOHBIM TTOCOOUSIM)

2) Pemenne 3a/jau U3 yKa3aHHbIX [TperniofjaBaTesieM HCTOUHUKOB.

s ycrielliHOr o pellieHUs pakTUYeCKUX 3a7a4 1o Pusnke CTy[[eHTy PeKOMeH/1yeTCsl U3yUUThb
MaTepHas COOTBeTCTBYIOLMX JIeKL[M. /[JomMa BHUMAaTe/IbHO NIPOYUTATh KOHCIIEKT JIEKLIUM, BHECTH
YTOUHEHUs U [OTI0/IHeHYs], KOTOpble coXpaHu/ia namsaTe. CKOppeKTHpoBaTh MaTepuail 1o
yueOHMKaM U yueOHbIM mocobusim. TijaTenbHO BBIBEPUTH MTPABUIBHOCTE (HOPMYTUPOBOK,
rpaduKoB 1 KOHeuHbIX (hopmys. Kpome Toro, mpopaboTats o yuebHUKaM UK yueOHbIM
nocobusm (cM. «JIutepatypa») MaTepyas TJIaHOBOM JIEKIIUH /ISl JTUIIIETO e€ YCBOEHMS.

5.1.2 MeToauuecKue yKa3aHusl /ISl 00y4armuxcs 1o JIabopaTopHbIM padoTam:

[lo nabopaTopHOro NMpakTHKyMa He0OX0UMO BBITIOIHUTE CrIe/yIoLee:

1) y3HaTh HOMEp 1 Ha3BaHHe BBITOHIEMOM 1ab0paTOpHOU paboThI;

2) 03HAKOMUTBCS C METOJUUECKMMH YKa3aHUsMU K jlabopaTopHO# pabore;

3) crircaTth KOHTPOJ/IbHBIE BOMIPOCKHI M3 MeTOAMUECKHUX YKa3aHWW WM CO CTeH/a;

4) MOArOTOBUTb TTMCbMEHHO KPAaTKHe OTBEeThI HA KOHTPOJIbHBIE BOTIPOCHI C TIOMOLI[BEO
PeKOMeHZyeMO JTTepaTyphl;

5) czienaThb 3aroTOBKY /i/IsI OTUeTa B COOTBETCTBUM C TPeOOBaHUSIMH K ero (opMe 1 COJiep>KaHuIO.
dopma oTyeTa K Haualy 3aHATHS JOJDKHA COZlepKaTh TUTYJ/IbHBIN JIUCT, 1ieb pPaboTsl, hopmymy
JJIsl pacueTa UICKOMOM BeJTMUMHBI (C TI0SICHEHHUEeM Ha3BaHUH BXOJSILIUX B Hee BeJIMUUH), CXEeMY
yCTaHOBKH, TaO/IHIy M3MepeHUH 1 BBIUHCIeHUH.

5.1.3 MeToauueckue yKa3aHus /IS 00yUYarOIUXCA M0 CAaMOCTOATeTbLHOM padoTe:
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[17151 yCTIeIIHOro pelieHus CaMOCTOSITe/TbHBIX 3aziay 110 PU3MKe CTy/IeHTy PeKOMeHyeTC s
W3yUWTh MaTepraj COOTBETCTBYIOLUX JIeKLU. [loMa BHUMaTeIbHO MPOYUTATh KOHCIIEKT
JIeKLUM, BHECTH YTOUHEHMs U [IOTIO/IHEeHUS], KOTOpble COXpaHu/a rnamsiTb. CKOppeKTUpOBaTh
MaTepHaJl 1o yuyeOHUKaM U yuebHbIM rocobusiM. TIiiaTeslbHO BEIBEPUTH MPABU/IbHOCTh
(hopMyTUPOBOK, rpadMKoB ¥ KOHeuHbIX Gopmys. Kpome Toro, mpopaboraTs 1o yueOHUKAM HITH
yuebHbIM rocobusim (cM. «JIuteparypa») MaTepyas IJIaHOBOM JIEKLIMH /11 JTyYILIeTo eé
YCBOEHUS.

6 @DoHJ OLEHOUHBIX CPeACTB A/ KOHTPOJIA TeKyllell ycrneBaeMOCTHM U TPOBe/eHUsl
NMPOMEe)XYTOUYHON aTTeCTaluy Mo JUCHHUIIHHE

6.1 OneHouyHble cpeACTBa /I IPOBEJAEeHUA TeKyIlero KOHTPOJIs
6.1.1 cemectp 1 | YcTHBII onpoc
OnucaHue npoueaypsbl.

YCTHBIH OTPOC TIPOBOAUTCS Ha UTOTOBOM 3aHSITHH TI0 OTIpeZie/ieHHOMY pa3fieny (GU3MKu.
YuyacTByrOT B ompoce BCe NMPUCYTCTBYHOLME CTYZEeHThI Ha JJaHHOM 3aHATUU. Ha ofuH Bonpoc
OTIPAIITUBAETCSI HECKOJIBKO CTYZIEHTOB, KaXK/IbIi MOXKET [IOTIO/THUTh, UCTIPaBUTh, 00BSICHUTD, [1aTh
Oosiee MOHBIN OTBeT. B KOHIle 3aHATHS TIOJBOJUTCS UTOT, U OL[EHUBAIOTCS 3HAHUSI KaXKA0TO
CTyJeHTa I10 JaHHOMY pa3zieny (QU3uKU.

ITpumep 3amanus:

Tema (pa3gen) MonekysnsipHast Gpu3vKa ¥ TePMOAUHAMUKA.

Boripocs! g1 KOHTPOJIS:

1. Moneky/isipHO-KUHETUYEeCKasi TeOpUsl U/iea/lbHbIX Ta30B — OCHOBHbIE M0JIOXKEHHWS U YPaBHEHHUS
cocTosiHus. PaBHOBeCHbIe COCTOSIHUS U TIPOLIeCChl. AGCOFOTHBIN HOJIB.

2. MakcBe/nIoBCKOe pacripe/ie/ieHre MOJIeKyJI [0 CKOPOCTSM. bosibLiMaHOBCKOe pacrpeziesieHue
MOJIeKY/ B TOTeHIUa/IbHOM 1osie. bapomeTpuuecasi hopmyna.

3. SIBnenue nepeHoca: auddy3nu, TETIONPOBOJHOCTA U BHYTPEHHETO TPEHUS.

4. TTepBoe Hayaso0 TeEPMOJUHAMUKU. [IprMeHeHMe TIepBOTro Havyasia TepMOJAUHAMUKY K
pa3IMUHBIM H30TpoLieccaM. A[abaTHbIN U TTOUTPOITHBIM MPOLIeCCHI.

5. Obparumbie 1 HeoOpaTHUMbIe Mpoliecchbl. Kpyroeeie npotiecchkl. yukn KapHo. SHTpornust Kak
byHKIMs cocTosiHUS. BTOpoe U TpeThe Hauasla TepPMOAUHAMUKH.

6. Cusibl ¥ OTeHL[MalbHast SHePrUsi MeXXMOJIeKYJ/ISIPHOTO B3aUMO/eCTBUsI. PeasibHble rasbl.
YpaBHenue Ban-znep-Baasnbca. MI30TepMbl peasibHOTO ra3a. Kputrueckoro coCTosiHve BelecTBa.
BHyTpeHHsIs1 3Heprus peajqbHOrO rasa.

7. TernjioeMKOCTb MHOI'OaTOMHBIX ra30B. 3aBUCUMOCTb TeIJIOEMKOCTH OT BH/ia rpoLjecca.
HepocTaTouHOCTB K/1acCUUeCKOM TerI0eMKOCTH.

8. XapakTepuCTUKa )XUAKOTO COCTOSIHUS. [I0BepXHOCTHOe HaTsKeHUe. SBeHrs CMauMBaHUs U
HecmauuBaHus. @opmyiia Jlariaca. KanuiisipHsle siBieHus. [IoHATHe 0 IepXHOCTHO- aKTUBHBIX
BelllecTBax.

9. ®a3oBbie paBHOBecHs U (ha30BbIe rpeBpailieHus. Pa3oBas JuarpamMma. TpoiiHasi TOuKa.
YpaBHenue KnanelipoHa-Knaysmuca.

10. ®a30BbIe nepexo/bl.

Tema (pa3zen) MarHuTHoe 1ose.

Bonpocs! fj1s1 KOHTPOISL:

1. MarHuTHoe T110/1e ¥ ero XapaKTepUCTUKU. MarHuTHOe 1oJie Kak peiiTUBUCTCKUN 3D deKT.
MarnuTtHoe mnoJie JBUXKYylLLerocs 3apsia. 3akoH buo-Casapa-Jlamsiaca v ero rnp¥uMeHeHue.

2. Teopema 0 LIUPKY/ISILIUM BEKTOpa MarHUTHOW MHAYKLUU B UHTeTrpaibHOW U
muddepeniranbHON Gopme. Ee mprMeHeHMe K pacyeTy MarHUTHOTO MO/t OeCKOHEUHO
JJTMHHOT'O TIPOBO/IHMKA.
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3. MaruuTHbIM OTOK. Teopema Octporpagckoro-I'aycca [jjis1 MAarHUTHOTO T0JIS1 B UHTErpajlbHOM
u auddepeHLMabHOM hopMax.

4. Cunia Amnepa. /leliCTBHe MarHATHOTO 1011 HAa TIPOBOJHUK C TOKOM. B3aumozelicTere
Tapasuie/ibHbIX TOKOB

5. MarHuTHBIM MOMEHT KOHTYpPa C TOKOM. JleiiCTBMe MarHUTHOTO MOJI HA KOHTYP C TOKOM.

6. Cuna JlopeHua. [IBrkeHye 3apsyKeHHBIX YaCTUL] B MArHUTHOM I10JIe.

7. PaboTa o mepemelnjeHHIO MMPOBOIHUKA U KOHTYPA C TOKOM B MarHUTHOM TIOJTE.

8. fIBnenue sekTpoMarHuTHOM UHAYKLMU. OnbiTel @apajes. [TpaBuso JleHia.

9. BeIBO/| 3aKOHA 3/1EKTPOMarHUTHOW UHYKLIMK U3 3aKOHA COXPAaHEHUs SHEPTUU U C TOUKHU
3peHusi 3/IeKTPOHHOU TeOpHUH.

10. fIBnenue camonHAYKLMU. PacueT MHAYKTUBHOCTH J/IMHHOIO COJIEHOW/A.

11. fIBneHvie B3auMHOM UHAYKLMU. [IpyHIMN felicTBUs TpaHC(opmaropa.

12. MarsuTHoe 1oJie B Beljectse. /Iua-, mapa- v (peppoMarHeTUKH.

YpaBHeHus1 MarHUTHOT O T10J1s1 B BellecTBe. HanpsykeHHOCTh MarHUTHOTO TT0JISL.

13. MarnuTHble MOMEHTBI 3JIEKTPOHOB U aTOMOB BellleCTBa. THIlbl MAarHeTUKOB: /i1a-, rapa- u
(eppomarHeTuKy. HamarHnyeHHOCTb. MarHuTHas NPOHULIAEMOCTb ¥ BOCTIPUMMYMBOCTD CPEJIbI.
CrnivHOoBasi mpypo/ia peppoMarHeTUKOB.

14. SHepruisi MarHUTHOT'O M0/ KOHTYpa ¢ TOKOM. O6bemMHasi TUIOTHOCTb SHepryHu.

15. Tok cmelenus. Cructema ypaBHeHHM MakcBesiia B MHTerpaabHOU U AnddepeHLManbHON
¢opmax. MaTepuasnbHble ypaBHEHUSI.

Tema (pa3gesn) MexaHndeckre U 37IeKTPOMarHuTHbIe KoJiebaHusl.

Borpocs! jj1s1 KOHTpOIIA:

1. l'apmoHuyeckue KosiebaHusi. AMIUIATY/ja, KDYroBast 4acToTa, (pa3a rapMOHUYECKUX
Kosiebanmii. CKOPOCTb, YCKOpPeHHe, CHJla M SHePrysi TIPU rapMOHUUECKUX KOleOaHUsIX, UX
rpauvKu.

2. 'apMOHMUECKU OCLU/IIITOD: TIPY’KUHHBIA MasiTHUK U Kojie0aTenbHbIA KOHTYDP.
KBasucrarjonHsie Tokd. CBOOO/[HBIE He3aTyXalole MeXaHuuecKre U 3/1eKTpOMarHuTHbIe
Kosebanus, fuddepeHIaTbHbIe YDABHEHHS U UX PelleHusl.

3. CBobo/iHBIE 3aTyxatolre Kojebanus, AuddepeHiLiranbHble ypaBHEeHUS U UX PelleHusl.
OCHOBHBIe XapaKTePUCTHKH 3aTyXarOL[X MeXaHUUeCKUX U 3/IEKTPOMAarHUTHBIX KOJleOaHMiA:
KO3 PULIMeHT 3aTyXaHUsl, TOrapuPpMUUecKuil leKpeMeHT 3aTyXaHusi, J0OPOTHOCTb.

4. BeiHYyX/leHHbIe KoJie0aHsI OCLU/UITOPA TI0f, AeHCTBUEeM CHHYCOWIabHOW CHJIBI.
IuddepeniiranbHble ypaBHeHUS BLIHYX/€HHbIX KosieOaHUM, ero yacTHOe U 00lijee pelleHHs.
AmrnymTya v ¢as3a py BEIHY)KJEHHBIX KosilebaHusix. Pe3oHaHCHbIe KpUBBIe.

5. IlepeMeHHbII TOK. KOHTYDBI C aKTUBHBIM COMPOTHUB/IEHUEM, UH/[yKTUBHOCTBIO, EMKOCTBIO.
3akoH OMa B 1ley rlepeMeHHOTr0 TOKa IMpU Moc/ie/j0BaTe/IbHOM COe/IMHEHUH 3/1eMeHTOB. MeTof
BEKTODHBIX JjUarpamm.

6. MoIHOCTb B 1jeny nepeMeHHOro Toka. [leiicTBytoliee (3¢ deKTUBHOE) 3HaUeHe TOKa
(Hanpsbkenust). KosagduipeHT MOIHOCTH.

7. IlapannensHoe U Noc/ae/joBaTe/lbHOE COe/JMHEHNe 3/1eMEeHTOB Liey [lepeMeHHOr0 TOKa.
Pe30HaHCBI TOKOB U HarpspKeHUH.

Kpurepumu onjeHuBanus.

5- I'y60KO ¥ IPOYHO YCBOWJI TIPOTPAMMHbINM MaTepHaJl, UCUepIbIBaloIlle, TIOC/IeJ0BaTeIbHO,
YeTKO Y JIOTUUeCKH CTPOMHO ero u3jaraeT, yMeeT TECHO YBSI3bIBaTb TEOPHIO C TIPAKTUKOU, He
3aTPY/JHSIETCSI C OTBETOM TIPU BUIOM3MEHEeHUU 3a/laHusl.

4- 3HaeT MaTepuaJ, Mo CyLecTBy u3jaraet ero. He gornyckaeT cyijecTBeHHbIX HETOUHOCTEN B
OTBeTe Ha BOIPOC, TTPAaBU/ILHO MPUMeEHSsIeT TeopeTHUecKue MOoJI0XKeHUs TPU pellieHU!
MPaKTUYeCKUX BOTIPOCOB U 3a/lay, BjiajieeT He00X0AUMBIMU HaBbIKaMHU U TIPUEMaMU UX
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BBITOJIHEHUSL.

3- VIMeeT 3HaHUsI TOJIBKO OCHOBHOI'O MaTepuasia, HO He YCBOWJI ero JleTasel, [JonycKaeT
HETOYHOCTH, HeJJOCTaTOYHO MPaBU/IbHbIe (POPMYIMPOBKH, HapylleHWe JTOrnYecKon
10C/1eZl0BaTe/IbHOCTY B M3/10)KEHUM NMPOTrpaMMHOI0 MaTepyasia, UCIIbITHIBAeT 3aTPyAHEHHUs IIPU
BBIMO/IHEHUU NPAKTUYECKUX 3a/laHui.

2- He 3HaeT 3HauMTeIbHOM YaCcTH MPOrpaMMHOI0 MaTepuarna, J0NnyCcKaeT CylljeCTBeHHbIe
oMbOKH, HeyBepeHHO, C OOMBIITMMU 3aTPY/AHEHUSIMH BBITOJTHSIET MPAaKTHYeCKre paboThI.

6.1.2 cemecTp 2 | YcTHBII onipoc
OnucaHue npoueaypsbl.

YCTHBIN OMpOC IPOBOAUTCSI HA UTOIOBOM 3aHSITHU M0 OTpeZie/IeHHOMY pasjieny (GU3UKU.
Y4acTByIOT B OIpOCe BCe IPUCYTCTBYIOLME CTYZEeHThI Ha JaHHOM 3aHaThd. Ha oguH Boripoc
OTIpALIMBaeTC sl HeCKOBKO CTYZEHTOB, KaXK/IbIii MOYKEeT [IOTIO/IHUTh, UCTIPaBUTh, 00BSICHUTB, []aTh
Oosiee MO/HBINA OTBET. B KOHIle 3aHSATHS TIOABOUTCS UTOT, U OLIEHUBAIOTCS 3HAHUS K&XKJOT0
CTYJieHTa I10 JaHHOMY paszesy (PU3UKH.

IIpumep 3ajaHus:

Tema (pa3gen) MonekynisipHasi pU3vKa ¥ TepMO/IMHaMKKa.

Borpocs! jj1s1 KOHTpOIA:

1. MoJieky/IipHO-KMHeTHYeCKasl TeOpUs U/ieajlbHbIX Fa30B — OCHOBHBIE T10JI0KEHUSI U YpaBHeHUs!
coctosiHYsl. PaBHOBeCHBIE COCTOSTHUS U TTPOLieCChl. AOCOIOTHBIN HOJb.

2. MakcBe/UI0BCKOe pacripeie/ieHre MOJIeKYJI I10 CKOpPOCTAM. bo/bLliMaHOBCKOe pacripefie/ieHue
MOJIeKYJ1 B TOTeHL{MabHOM ToJie. bapomeTpuryecast popmya.

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

4. IlepBoe Hauano TepMoAUHAMUKU. [IpMeHeHVe ITepBOro Havyasa TepMOJAUHAMUKY K
pa3/InYHbIM K30mpoLieccam. AZabaTHBIN U MOMUTPOIHBIN MPOLIeCCHI.

5. O6patumblie 1 HeobpaTumble ripoiecchl. Kpyroseie nporeccel. Iukn KapHo. SHTpomnvs Kak
¢byHKLMs cocTosiHUS. BTOpOe u TpeThe Hauana TepMOJUHAMUKMY.

6. Cryibl ¥ IOTeHLMaIbHast SHePrusl MeXXMOJIeKYJ/IIPHOIO B3aUMO/Z,eMCTBUS. PeasibHble rassl.
YpasHenue BaH-ziep-Baanbca. M30TepMbl peasibHOrO ra3a. Kpuruueckoro cocTosiHye BelecTsa.
BHyTpeHHss 5Heprus peaabHOrO rasa.

7. TernioeMKOCTb MHOI0AaTOMHBIX ra30B. 3aBUCUMOCTb TeIVIOEMKOCTH OT BU/ia IpoLjecca.
HepocTaTouHOCTB K/1aCCMUECKOM TerJIOeMKOCTH.

8. XapakTeprCTHKa )XUJKOr0o COCTOsIHMSA. [I0BepXHOCTHOe HaTsKeHue. fIB/ieHrs CMaurBaHUsS U
HecMmauvBaHus. @opmyiia Jlariaca. KanuispHele asineHus. IIoHsTHe 0 TePXHOCTHO- aKTUBHBIX
Bell|ecTBax.

9. ®a3oBble paBHOBecHs U (a3oBble npeBpallieHus. PasoBas guarpamMMa. TpoliHas TOUKa.
YpaBHenue KnarnelipoHa-Knaysmuca.

10. ®dasoBeIe nepexosbl.

Tema (pa3gen) MaruuTHoe nose.

Boripocs! gj1s1 KOHTpOS:

1. MarHuTHOe 1oJie ¥ ero XxapakTepuCTUKU. MarHUTHoe 1oJie KakK pesTUBUCTCKUM 3 eKT.
MarnuTHOe 1oj1e ABWXKYyLLerocs 3apsza. 3akoH brio-Casapa-Jlamniaca v ero npyuMeHeHue.

2. Teopema 0 LJMPKY/ISILIMM BeKTOpa MarHUTHOW MHAYKLMU B UHTerpa/lbHOW U
muddepentranbHo Gopme. Ee mprMeHeHre K pacyeTy MarHUTHOTO M0/t 6eCKOHeUHO
JJIMHHOT' O IPOBO/JIHYKA.

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

4. Cuna Amnepa. /lelicTBHe MarHUTHOTO MO/ HAa TIPOBOJHUK C TOKOM. B3aumogelicTBre
Trapasiie/IbHbIX TOKOB
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5. MarHuTHBIM MOMEHT KOHTYpa C TOKOM. JleiiCTBMe MarHUTHOTO MOJIS HA KOHTYP C TOKOM.

6. Cuina JlopeHua. [IBr>keHye 3apsyKeHHBIX YaCTUL] B MArHUTHOM I10JIe.

7. PaboTa o mepemelnjeHHIO IMPOBOIHHUKA U KOHTYPA C TOKOM B MarHUTHOM TIOJTE.

8. fIBnenue sekTpoMarHuTHOW UHAYKLMU. OnbiTel @apages. [TpaBuso JleHia.

9. BeIBO/| 3aKOHA 3/1eKTPOMarHUTHOW UHYKLIMWA U3 3aKOHA COXPAaHEHUs SHEPTUU U C TOUKHU
3peHusi 3JIeKTPOHHOU TeOpHUH.

10. fABnenve camonHAYKLMU. PacueT MHAYKTUBHOCTH J/IMHHOIO COJIEHOW/A.

11. fIBneHue B3auMHOM UHAYKLMU. [IpyHLIMN JelicTBUS TpaHC(PopMaTopa.

12. MarnuTHoe 1oJie B Beljectse. /Iua-, mapa- v (peppoMarHeTUKH.

YpaBHeHUs1 MarHUTHOT O T10J151 B BeljecTBe. HarpsykeHHOCTh MarHUTHOTO MOJIS.

13. MarsnuTHble MOMEHTBI 3JIEKTPOHOB U aTOMOB BellleCTBa. THIlbl MAarHeTUKOB: /i1a-, rapa- u
(eppomarHeTku. HamarHuueHHOCTb. MarHuTHasi MPOHUL[@aeMOCTh M BOCTIPUMMUYUBOCTb CPeJbI.
CrnivHOoBast mpypo/ia eppoMarHeTUKOB.

14. SHepruist MarHUTHOTO M0/ KOHTYpa ¢ TOKOM. O6bemMHasi TUIOTHOCTb SHepryHu.

15. Tok cmelenus. Cructema ypaBHeHHM MakcBesiia B MHTerpaabHOU U AnddepeHLManbHOM
¢dopmax. MaTepuasnbHble ypaBHEHUSI.

Tema (pa3zesn) MexaHndeckre U 371eKTPOMarHuTHbIe KoJiebaHusl.

Borpocs! jj1s1 KOHTpOIA:

1. l'apmoHuyeckue KosiebaHusi. AMIUIATY/ja, KDYroBasi 4acToTa, (pa3a rapMOHUYECKUX
Kosiebanmii. CKOPOCTb, YCKOpPeHHe, CHJla M SHePrysi TIPU rapMOHUUECKUX KoleOaHUsIX, UX
rpauvKu.

2. 'apMOHMUECKU OCLU/IISITOD: TIPY’KUHHBIA MasTHUK U Kojie0aTenbHbINA KOHTYP.
KBasucrarjonHbie Tokd. CBOOO/[HBIE He3aTyXalole MeXaHuuecKre U 3/1eKTpPOMarHuTHbIe
Kosebanust, fuddepeHIaTbHbIe YDABHEHUS U UX PelleHusl.

3. CBobo/iHBIE 3aTyxatolre Kojaebanus, AuddepeHiLiranbHble ypaBHEeHUS U UX PelleHusl.
OCHOBHBIe XapaKTePUCTHKH 3aTyXarOL[IX MeXaHUUeCKUX U 3/IEKTPOMAarHUTHBIX KOleOaHMi:
KO3 QULIMeHT 3aTyXaHUsl, TOrapuPpMUUecKuil JleKpeMeHT 3aTyXaHusi, JOOPOTHOCTb.

4. BeiHYX/leHHbIe K0Jie0aHsI OCLU/UITOPA TI0f, AeHCTBUEeM CHHYCOWIAabHOW CHJIBI.
IuddepeniiranbHble ypaBHeHUsI BLIHYX/I€HHbIX KosieOaHUM, ero yacTHOe U 00lijee pelleHHs.
AmrnmTya v ¢as3a py BEIHY)KEHHBIX KosilebaHusx. Pe3oHaHCHbIe KpPUBBIe.

5. IlepeMeHHbII TOK. KOHTYDBI C aKTUBHBIM COMPOTUB/IEHNEM, UH/[yKTUBHOCTBIO, EMKOCTBIO.
3akoH OMa B Liery rlepeMeHHOTr0 TOKa MpU Moc/ie/j0BaTe/IbHOM COe/IJMHEHUH 3/1eMeHTOB. MeTof
BEKTODHBIX JUarpamm.

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

7. IlapannensHoe U Noc/e/joBaTe/lbHOE COe/JMHEHNe 3/1eMEeHTOB Liey [IepeMeHHOr0 TOKa.
Pe30HaHChI TOKOB U HarpspKeHUH.

Kpurepumu onjeHuBanus.

5- I'my60KO ¥ IPOYHO YCBOWJI TIPOTPAMMHbINM MaTepHaJl, UCUeprbIBalollle, TIOC/IeJ0BaTeIbHO,
YeTKO Y JIOTUUeCKH CTPOMHO ero u3jaraeT, yMeeT TECHO YBSI3bIBaTb TEOPHIO C TIPAKTUKOM, He
3aTPY/JHSIETCSI C OTBETOM TIPU BUIOM3MEHEeHUU 3a/laHusl.

4- 3HaeT MaTepuaJ, Mo CyLecTBy u3jaraet ero. He gornyckaeT cyijecTBeHHbIX HETOUHOCTEN B
OTBeTe Ha BOIPOC, TTPABU/ILHO MPUMeEHSsIeT TeopeTHUecKue MOI0XKeH!s PU pellieHU!
MPaKTUYeCKUX BOIIPOCOB U 3a/lay, BjajieeT He00X0AUMBIMU HaBbIKaMH U TIPUEMaMU UX
BBITIOJTHEHUSI.

3- VimeeT 3HaHUSI TOILKO OCHOBHOT'O MaTepuara, HO He YCBOWJI ero JieTanei, JoMnycKaeT
HETOYHOCTH, HeIOCTAaTOYHO MPaBUIbHbIe (HOPMYIMPOBKHU, HapyIlieHHe JTOTUUeCcKon
10C/IeZloBaTe/IbHOCTH B U3/10)KEHUM NMPOTrPaMMHOI0 MaTeprasia, UCIIbITHIBAeT 3aTPyAHEHHUs TIPU
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BBIMO/IHEHUU NPAKTUYECKUX 3a/laHui.
2- He 3HaeT 3HauMTeIbHOM YaCTH MPOrpaMMHOI0 MaTepuarna, J0MnycKaeT CylljeCTBeHHbIe
oMOKH, HeyBepeHHO, C OOMBIITMMU 3aTPY/AHEHUSIMH BBITTOJTHSIET MPAaKTHYeCKre paboThI.

6.2 O1jeHOYHBbIe Cpe/CTBA /ISl NPOBe/ieHUs1 MPOMe)XXyTOUHOM aTTeCTaliu

6.2.1 Kpurepun wu

KOMIIETEHIIMHU B PAMKdX HpOME)Ky'TO‘IHOﬁ aTTeCTaliMHu

CpeacCTBa (METOJI[I:I) OLI€CHUBAHHUA MHHAUKATOPOB [JOCTH)XEHUSA

YeTKO U JIOTUYeCKH CTPOWHO U3/araet
TeopeTUUeCKU MaTepuas, WCIOo/b3yeT B
OTBeTe MaTepua/ HayuyHOM JIUTepaTyphl,
CBOOOZIHO CTIpaBJIsSIeTCS C 3aJauami, He

3aTPY/AHSETCS C OTBETOM npu
BU/JIOU3MEHEHUM  3a/laHul, TpPaBUIbHO
000CHOBBIBAaeT  TIPUHSITOE  pellleHHe,
JIEMOHCTpUpYeT pa3HOCTOPOHHUE

CpeactBa
(MmeToabBI)
NHauKaTop AOCTIHKEeHHUS
KoMMeTeRIM KpuTepuu onjeHUBaHus OLIeHUBAHUA
NMPOMe)XyTOUHOM
aTTecTanuu
OIIK OC-1.2 YcBoeH TIpOrpamMMHBIM Martepuana Mo | YCTHOe
obrmmeli (u3MKe, ymMeeT ero u3iaratb U | cobecesoBaHUe I10
yBSI3bIBaTb TEOPUI0 C TIPAKTUKOW, He | TeOpeTUUeCKUM
3aTpyHSIeTCs C OTBETOM TpU | BOMpOCam
BU/IOU3MEHEHUUN 3a/laHusl. Cpanbl
KOHTDOJIbHbIE 3a/jaui. CriocoOHBI
WCII0J/1b30BaTh crieljanrM3upoBaHHbIe
3HaHWsT B obsmactu  QU3MKM B
rpodeccroHaIbHON JesTeTbHOCTH.
OIIK OC-1.6 YcTHOoe cobecemoBaHue 1o | YcBoeH
TeopeTUUeCKUM BOIpocaM MpOrpaMMHBII
MaTepuan 1o
obieit ¢bu3vKe,
yMeeT ero u3Jarartb
u yBSI3bIBaTh
TeOpHI0 C
TPaKTUKOM, He
3aTpy/JHSeTCS C
OTBETOM rnpu
BU/IOU3MEHEHUU
3afanus.  CaaHbl
KOHTDOJIbHbIE
3agaur. CriocoOHBI
WCII0J1b30BaTh
crieljuanM3vpoBaHH
ble  3HaHUS B
obnmactu GU3MKKU B
ripoeCcCroOHaBEHO
1 J1eaTeTbHOCTH.
OIIK OC-6.2 NcueprnibiBarolige, MOC/IeIOBaTeNBHO, | Y CTHOE

cobeceoBaHue TIO
TeOpPeTUUYEeCKUM
BOIMpPOCaM
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HaBbIKW W TIpMeMbl  BBITIOJIHEHUS
NIPaKTUYeCKUX 3ajau. YcBoeH
TeOpeTUYeCKMM MaTepuasn IPOUJeHHBIX
paszesnioB Kypca oOueil ¢usukuy, ymeer
ero usjaraTb U YBSI3bIBaTb TEOPHUIO C
NIPaKTUKOM, He 3aTpPyZAHsSeTCsl C OTBETOM
NpU BUZOM3MEeHeHWH 3afiaHusi. B cpok
npo/iesiaHbl U 3alllvilleHb! 1abopaTopHble
pabotel.  CIIOCOOHBI  KCIT0/Tb30BaTh
CrieL{MaIM31poBaHHble 3HaHUs B 00s1acTU
¢busuku B ripoeccroHaNIbHOU
JlesITeJIbHOCTH

OIIK OC-6.5 NcueprnibiBarolige, 10C/1eJ0BaTe/IbHO, | Y CTHOe

YeTKO M JIOTHUECKHW CTPOWHO H3/araeT | cobecesoBaHue TI0
TeopeTUUeCKUM MaTepuas, UCIO/b3yeT B | TEOPETUUECKUM
OTBeTe MaTepuaj HayuyHOW JWUTepaTyphl, | BOMpOCam
CBOOOZIHO CTIpaBJIsSieTCs C 3ajayamu, He
3aTpyJHAeTCs C OTBETOM npu
BU/IOM3MEHEHUU 3aJlJaHul, TIPaBUIbHO
000CHOBBIBAaeT  TIPUHSITOE  pellleHHe,

JleMOHCTpUpYeT Pa3sHOCTOPOHHUE
HaBblKW W TIpMeMbl  BBIIIOJIHEHUS
MPaKTUYeCKUX 3a/au. YcBoen

TeopeTUUeCKUil MaTepuasn IPONIeHHbIX
pa3ziesioB Kypca oOiei ¢hu3uku, ymeer
€ro u3jaraTh W YBSI3bIBaTb TEOPHUIO C
MPAKTUKOM, He 3aTPYJHSETCS C OTBETOM
MpyU BUAOM3MEHeHWH 3afilaHusi. B cpok
Mpo/iesiaHbl M 3allUIeHbl 1abopaTopHbIe
pabotel.  CrocoOHBI ~ HCIOJ/Ib30BaTh
CrelMaiu3upOBaHHbIe 3HAHUS B 00J/IaCTH
(1)7€3719% B ripoeccoHa/IbLHOM
JIeSITeJTbHOCTH

6.2.2 TunoBble O1|eHOUYHBbIE CPeACTBA NPOME)XXYTOYHO!N aTTecTaniuu

6.2.2.1 Cemectp 1, TunoBbie OL{eHOUHbIE CPeACTBA AJIA IPOBejeHMs 3aueTa Mo
JHUCIUILIMHE

6.2.2.1.1 OnucaHue npoueaypsbl

CTyJeHTbI BBITIOMHSIOT TabopaTopHbIe paboThI, pellaloT MpaKTHYeCcKUe 3alauk 1o MPOoJeHHbIM
pasziesiaM, MOy4YaroT BOMPOCHI /1JIsl IOATOTOBKH, MPOXOAAT KOMITbIOTEPHOEe TeCTUPOBaHUeE T10
TMIPOK/IeHHbIM pa3zesiam.

[Tpu HeBBITIOJTHEHUH YaCTH 3a/JaHUM, HEOOXOJUMBIX /15 TIOJTyUeHHsI 3aUeTa, JIOTI0/THUTETbHO
3a/]al0TCs1 BOMPOCHI 110 HeCZA@HHBIM TeMaM U3 CIIKMCKa BOMPOCOB, MPe/CTaB/IeHHBIX HIKE.
Borpocsl K 3aueTy /10/KHBI OLIeHUBATh He TOJbKO 3HaHUS, HO U YMeHUs1, HaBbIKU U CTereHb
c(OopMHPOBAHHOCTH KOMITETEeHLIMH, CIOCOOHOCTD MCIIO0Ib30BaTh OCHOBHBIE 3aKOHBI (DM3UKHU B
ripoecCrOHaTLHOM JIesiTeTbHOCTH, B TEOPeTUUEeCKOM U SKCTIepUMeHTalbHOM UCC/Ie[IOBaHUU.
[To3TOMYy, K TeOpeTHYeCKUM BOTIpOCaM /100aB/sIFOTCS U TIpaKTHUeCKre 3a/lauM.

7151 TioyyeHust 3aueTa Mpy U3yUeHWH AUCLUMTIIMHBI (DU3UKU CTYEHT [0/DKEeH BLITIOJTHUTD B
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TeueHue ceMecTpa CeJyolue 3a/jaHus:

- BBITIO/THUATE JlabopaTopHbie paboThl;

- OTBETHUTH Ha KOHTPOJIbHBIE BOTIPOCHI MPH 3allyTe 1a00paTopHbIX pabor;

- TIPOATU KOMIIbIOTepHbIE TeCTUPOBAHKSI Ha 3a/|JaHHbIe TeMbl Ha M0JIOKUTe/IbHbIe OL[eHKH

IIpumMep 3agaHud:

1. KuHemaTHKa MaTepHa/IbHON TOUKU: BEKTOPHBIN, KOOPJUHATHBIN U “eCTeCTBEHHBIN” CIIOCOObI
onucanusi. OnpeiesieHrsi CKOPOCTU U YCKOpeHUs1 (CpeIHUX U MTHOBeHHbIX ). HopManbHOe u
TaHr'eHL[Ma/lbHOe YCKOpeHUe.

2. KuHeMaTuKa BpaljaTesbHOIO JABW)KEeHUs. YTJI0Bble CKOPOCTh U YCKOpeHue (CpefHue 1
MI'HOBEHHbIE), CBSI3b MEXXY TUHEUHBIMU U YTJIOBbIMU BeJTUUMHAMMU.

3. Jocka JiMHOM | 0fHUM KOHLIOM JIeXKUT Ha LUIMH/PE, a APYroi KOHell y/iep)KUBaeTCst
yesioBeKOM. Uesl0BeK HauMHaeT TOJIKATh [JOCKY BIlepesi, BC/Ie[CTBUE UYero [WIUH/P KaTuTcs 6e3
NIpOCKasib3biBaHUs. Kakoi MmyTh JO/DKEeH MPOUTH UeI0BeK, UTOOBI ONTH [0 [UTUHAPA?

4. [IBMKeHUe C IOCTOSTHHBIM YCKOpeHUeM. Y paBHeHUs [JBIKeHUs.

5. 3aKOHBI JMHAMUKY MaTepualbHOW TOUKH (3aKOHbI HbIOTOHA).

6. Buzibl B3auMO/IeICTBUH B TIPUPO/Ie U 3aKOHBI CHUJI.

7. OCHOBHOe ypaBHeHMe TMHAMUKH B HeMHepLMabHbIX cucTeMax orcueTta. CUJbl UHEpPLIUU.
8. 3em1s1 Kak HeMHepIMa/IbHasi cUcTeMa oTcueTta. Cuia TSDKeCTU. Y CKopeHHe CBoOOIHOTO
najeHus. HarpskeHHOCTh TpaBUTALIMOHHOTO TIOJIS.

9. MoMeHT WHepLY TBepAoro Teja. OnpezeneHue U criocod pacuera. Teopema IllTeiiHepa.
10. MomeHT cubl. OCHOBHOe ypaBHeHUWe IMHAMUWKHK BpalllaTeJbHOTO [IBUYKEHUS.

11. PaboTta 1oCTOSTHHOM 1 TIepeMEHHOM CHJIBL.

12. PaboTa nipu BpaljaTebHOM JIBM)KEHHUH TBEP/IOTO Tera.

13. KuHeTrueckasi 3Heprusi MaTepuaibHOM TOUKHM U MOCTYIAaTebHOTO ABW)KEeHHsI TBEPIOTr0
Tesa. Teopema 0 KUHETUUECKOW SHEPIUM.

14. KvHeTHuecKasi SHeprys BpalllaTe/IbHOT'O JBUKEHUS.

15. TloreHuuanbHast s3Heprusi. CBONCTBA MOTeHLUAMbHBIX CU/I. CBA3b MeXAY CHAIaMU TI0JI U
NoTeHLMabHOW 3Heprueil. [loTeHLManbHas SHepPrys rpaBUTALMOHHOMN U YTIPYTOW CHUJL.

16. 3aKOHBI UI3MEeHeHUsI U COXPaHeHUs SHePryUr B MeXaHUKe, TPaHULIbl KX TPUMEHUMOCTH.
17. 3aKOHBI U3MEeHeHUsI U COXPaHeHUsI UMITyJ/IbCa CUCTeMbl MaTepHabHbIX TOUEK U FPaHULIbI
WX NPUMEHUMOCTH.

18. MoMeHT uMIyJ/ibca MaTepyanbHON TOUKK M TBEPAOro Tesa. 3aKOH W3MeHeHHsI MOMeHTa
HMITy/IbCa.

19. ¥Ynagimyto B CKB&XXUHY TPyOYy MOKHO MOAHSTE C TIOMOIIIBIO TTPe/ICTaB/IeHHOTO Ha PUCYHKe
ycrpoiictBo. CtepkHu AB 1 AC m1apHMpPHO COeZIMHEHBI C TPDOCOM U YIIMPatOTCs B CTEHKU
TpyObl. VX fyivHa L, Ko3ddUIeHT TpeHNs MeXIy CTep>XXHAMHU U TpyOoii paBeH M. TIpu Kakom
JviameTpe TPyObI €€ MOYKHO TOJHITH BHEe 3aBUCUMOCTH OT €€ MacChI?

20. CtpykTypa pa3zena “MexaHuka”.

21. Dckanatop MeTpo MOJHMMAaeT HellOBI)KHO CTOSILIIero Ha HeM Mnaccakvupa B TeueHue 1
MUH. [1o HemoABUKHOMY 3CKaIaTOPy IacCaxup NogHUMaeTcs 3 MUHYThl. CKOJIBKO
BpeMeHU Oy/1eT MoJHUMAThCS UYIIUN BBEPX MaCCaXKUP TI0 IBIDKYILEMYCS 3CKaiaTopy?

22. MeTopbl MaTeMaTH4yeCcKoi 00pabOTKH pe3y/ibTaTOB U3MepeHHM

23. YpaBHeHUs COCTOSIHUS W/leallbHOTO U peanbHOro rasa MengeneeBa-Knanelipona u Ban-
nep-Baanbca.

24. OCHOBHOe ypaBHeHHe MOJIeKY/ISIPHO-KUHETUUeCKOM TeOPUM ra30B.

25. TloHsiTHe 0 BepOATHOCTU U (DyHKL[MU pacripefiesieHusi. BorunciieHue cpeiHUX 3HaUeHUM C
MOMOIL[bI0 (DYHKLIUU pacripeiesieHus..

26. Pacnipefiesienre MakcBeJiia.

27. Pacnipeziesienue BosbijMaHa. BapomeTprueckasi dopmyiia.

28. M3omporiecchl B ra3ax: ©30TepMUUeCKHH, N30XO0PHUECKUH, N300apUuecKyil U a/[ia0aTHBbIN.
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YpaBHeHUs IIPOLIECCOB U UX TpapUKy.

29. TepMofuHAMUYECKHUM CMBICT aOCOMOTHOM TemriepaTypsbl. [ToHsATHe 0 cTereHsIX CBOOO/bI
MOJIEKYJI.

30. Pabota rpu TepMo/iIiHAMUUECKUX TIpoLieccax.

31. BHyTpeHHss 5Heprus nzeanbHoro rasa. IlepBbii 3aKOH TepMOZAMHAMUKM.

32. IIpumeHeHVe 1IepBOro Hayasa TepMOJWHAMUKY K U30IIPOLieCCaM.

33. Teryi0eMKOCTb MHOI'0aTOMHBIX r'a30B. 3aBUCUMOCTD TeIVIOEMKOCTH OT BH/ia IpoLecca.
HepocraTouHOCTh K/1acCMUeCKOW TEOPUM TeIJI0eMKOCTEH.

34. Bropoe Hauao TepMOJAUHAMUKU

35. TenioBble MammHel U ux KIIT/I.

36. Ilukn KapHo. Makcrumansnsiv KIT/I TeryoBol MalvHsbl.

37. OuTponus. Bropoe Hauano TepMoHaMUKK. PacueT W3MeHeHusl SHTPOIIUU 1Py
M30ImpoLeccax.

38. OnipesiesieHre SHTPOINUU HEPAaBHOBECHOW CHCTeMbI Yepe3 CTaTUCTUUeCKUI BeC COCTOSTHUSI.
[TpuHLMIT BO3pacTaHKst SHTPOIUH.

39. fABnenus nepeHoca: AUQPQy3um, TeNI0NPOBOAHOCTH U BHYTPEHHETO TPEHUSI. _

6.2.2.1.2 Kputepum oleHUBaHUSA

3auTreHo He 3auTeno
NwmeeT 3HaHUS TOJIBKO OCHOBHOTO MaTepuara, He 3HaeT 3HaUMTe/ILHON UaCTH
MpO/ie/IaHbl U 3allUIIeHbI TAb0paTOpHbIe MPOrpaMMHOI0 MaTepuasa, He BbITIOJIHU
paboThl, TI0 3a/jJaBaéMbIM TeMaM TPOiIeHbI naboparopHbie pabOTHI, TI0 3a/laBaeMbIM
KOMITbIOTEPHbIE TeCTUPOBAHUS TeMaM He MPOUieHbl KOMITbIOTEPHbIE
TeCTUPOBAaHUs WX Ha OLIeHKY 3.

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

6.2.2.2.1 Onucanue npoueaypol

K sK3ameHy fjomycKaeTcsi CTyIeHT, UMEIOLLMK 3aUéT B MpeJbIAyIleM CeMeCTpe U BbITIOJTHUBIIUMN
HeoOX0IUMbIA MUHUMYM TeKYIL[eTO CeMecTpa, a UMEeHHO:

- BBITIO/THUTH T10 TJIaHy J1abopaTopHbIe paboThI;

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

- CJIaThb pelleHHbIe 3a/1auu;

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

[Tpu HeBBITIOJTHEHUY YaCTH 3a/JaHUM, HEOOXOJUMBIX [/ CIauM SK3aMeHa, JIOTI0/THUTETbHO
3a/]al0TCs1 BOMPOCHI 110 HeCAAHHBIM TeMaM U3 CIKMCKa BOIIPOCOB, MPe/CTaB/IeHHBIX HIKE.
Borpocel K 5K3aMeHy [J0/DKHBI OLIeHMBaTh He TO/IbKO 3HaHUS], HO U YMEHUs], HaBbIKW U CTeIeHb
copMHUPOBAHHOCTH KOMITeTeHL1H, a IMeHHO CriocOOHOCTB MCI0/Ib30BaTh OCHOBHBIE 3aKOHbI
¢u3MKY B MpodecCUOHANIbHOM eSITe/TbHOCTH, B TEOPETUUECKOM U SKCIIePUMEHTaTbHOM
WCC/Ie/JOBaHUH, TIPUBJIEUb COOTBETCTBYIOLMIM (DM3MKO- MaTeMaTHYeCKui anrapaT Ji/isl peleHus
nipo6sieM, BO3HUKAIOIIUX B X0/ie MPoheCcCHOHaNbHOM flesiTeTbHOCTH. C 3TOM 1ie/TbIo B
9K3aMeHallMOHHbIe OU/eThl, KPOMe JIBYX TeOpeTUYeCKUX BOTIPOCOB, BK/IFOUEHBI MTPAKTUYECKHe
3a/lauy, HarpaB/IeHHbIEe Ha TTPOBEPKY KOMIMETEeHI[MI JaHHOTO HarpaBJIeHMUs.

IIpumMep 3agaHud:
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B sK3ameHalioHHbIe OMIeTHI, KpOMe JIBYX TEOPeTHUUYECKHUX BOTIPOCOB, BK/IFOUEHBI TIPAKTHUEeCKHe
3a/lauM, HarpaB/ieHHble Ha MPOBEPKY KOMITeTEHLMI JaHHOTO HarlpaB/IeHuUs.

1. Bon#el. ITnockas cuHycouanbHas BoHa. [l1MHa BO/IHbL, BOJIHOBOE YMCJIO. I'pymnibl BOJH U
BOJIHOBBIe IakeTbl. Pa3oBas U rpyIiroBast CKOpOCTH BOJIH, CBSI3b MeXXy HUMMU.

2. InddepeHiansHoe BOJHOBOE ypaBHeHHe. CKOPOCTb pacripoCTpaHeH sl BOJIHBI.

3. [lepeHoc sHepruu BoiHOM. [110THOCTE MOTOKA SHepruv. IHTeHCUBHOCTE. BekTop ¥YMoBa-
[TouHTHHrA.

4. NnrepdepeH1us BoJH. KorepeHTHOCTb. Y C/I0BUSI MAKCUMYMOB U MUHAMYMOB T1PH
VHTepdepeHLUH.

5. CTosiurie BOJIHBI. ¥Y3/Ibl M ITYYHOCTH B CTOSTUEl BOJIHE.

6. OneKTpoMarHuTHbIe BOHbI. [IuddepeHiianbHOe ypaBHeHUe 3/1eKTPOMarHUTHOM BOJTHBI.
CKOpOCTb pacrpocTpaHeH!s 371eKTPOMarHUTHbIX BOJIH. CBOMCTBA 3/1eKTPOMarHUTHBIX BOJIH.
7. OHeprus pacrpoCcTpaHeH!s 3/IeKTPOMarHiTHOU BoJIHbL. Bektop [ToHTHHTA.

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

9.

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

10. Crioco6rI rosryueHUst KOTePeHTHBIX CTOYHUKOB CBeTa. PacueT uHTepdepeHLMOHHOM
KapTHHBI OT JJByX UCTOYHUKOB.

11. VInTepdepeH1us B TOHKUX TuieHKax. Kosbla HetoToHa.

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

13. Judpakuys PpeHesnst Ha KPYT0M OTBEPCTUU U JIUCKe.

14. Indppakuus dpayHrodepa Ha OFHOM 1LIe/H.

15. lndpakiioHHas pelieTka. ¥ C/IoBUsI MAKCUMYMOB U MUHMUMYMOB. [Jn¢pakiiioHHast
pellleTKa Kak CrieKTpasbHbIi npubop. Pa3pernarolijasi crioco6HOCTB U yTJi0Bast AUCTIePCHs
pelleTKH.

16. Judpakiusi peHTTeHOBCKUX Jiyueid. Y cioBue Bynbda-bparros. [ToHsTue o
PEeHTreHOCTPYKTYPHOM aHasun3e.

17. EcTecTBeHHbIN U MOMSIPH30BaHHbIN cBeT. [Ipoxo)kieHre cBeTa uepe3 No/sipu3aTopbl. 3aKOH
Mantoca.

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

19. [1BoitHoe nyuenipeniomsieHue. [IpumeHeHue npuHLua [tolireHca-DpeHesst 17151 00bsicHeHHUs
JBOMHOro nyvenpenomsienus. [Ipusma Hukosns.

20. VickyccTBeHHOe [IBOMHOe yuenpesioM/aeHue. BpailieHre MJI0CKOCTH MOIsSipr3aLivu.

21. Iucniepcus ceeta. 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 DUMHIITeHa.

26. Dddext KomnroHa.

27. [laBnieHue cBeTa.

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

29. MukpouacTulia B IByxliliejieBoM UHTepepomeTpe. COOTHOLLEHUS HEOTpele/IeHHOCTEH.
30. 3aaHure COCTOSIHUSL MUKpo4JacTull. BosHoBas QyHKIMS, ee CTaTUCTUUeCKUN CMBICII.

31. CrayuroHapHoe ypaBHeHue LllpenuHrepa, cTaljuOHapHbIE COCTOSTHUS.

32. YacTulia B NOTEHL[Ma/IbHOM SILUKe.

33. INoreHuuaneHbIN 6apbep. TyHHeNbHBIN 3¢ deKT.

34. KBaHTOBBIV TApMOHUYECKUN OCLIAJUIATOP.
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35. Teopwusi BoopoomnoZ006HbIX aToMoB 110 Bopy.

36. CrieKTphbl BO/IOPOZOIIOI00HBIX aTOMOB.

37. Yactuua B cepuyeckd CUMMeTPUYHOM r0/ie. KBaHTOBbIe UMCIa.

38. CTpyKTypa 3/IeKTPOHHBIX YPOBHel B CJIOKHbIX aromax. [IpuHiun Iaym. [Tepuoguyeckas
cucreMa 1emMeHToB [I.V1.MeHeneeBa.

39. KonebaHusi 1 BpallleHus1 IByXaTOMHOU MOJIeKYJibl. MOJieKy IsipHbIe CIIeKTpBI.

40. CrioHTaHHOe ¥ BbIHY>KIeHHOe n3mydeHue. [IpuHLuI paboThl ONTUYECKOTO KBAHTOBOT'O
reseparopa.

41. TBepoTe/ibHbIE U ra30pa3psiiHble j1a3epsbl.

42. CtaTuCTUUECKOe OTNMCaHue KBaHTOBOM cuCTeMbl. Pacripesienienusi bose-OlHiTeliHa 1
®epmu-/lupaka.

43. Konebanusi Kpuctauinyeckoi peiietky. [ToHstre o oHOHaxX. TerioeMKoCTh KPHUCTAIIOB
TIIPU BBICOKUX U HU3KUX TeMIlepaTypax.

44. JnekTpoHHbIM PepMu-Ta3 B MeTasie. Y poBeHb U sHeprust Pepmu. [ToBepxHoCTh Pepmu.
45. DneKTpOnpoBOJAHOCTL MeTa/uI0B. HeloCcTaTOYHOCTE KacCUYeCKOM 3/1eKTPOHHOU TeOpHH.
[ToHsiTHE O KBaHTOBOW TEOPHU 3/1EKTPONIPOBOJHOCTH.

46. fIBnenue ceepxnpoBoauMocTy. Kyreposckue napsel. 3axBaT U KBAHTOBaHWEe MarHUTHOI'O
notoka. ddekxT /)xo3edcoHa 1 ero npuMeHeHHe.

47. OneMeHTbI 30HHOM TeOPUM KPUCTA/JIOB. 3arl0/IHEHWe 30H: MeTasl/Ibl, AU3/IEKTPUKH,
TIOJTYTIPOBOJHUKH.

48. KoHTaKT ByX MeTa//IoB. BHellIHsAs U BHYTPeHHsAS pa3sHOCTb [TOTeHL[a/IoB.
Tepmos/ieKTpruecKye siBlIeHUs..

49. CobcTBeHHbBIE 1 TIPUMEeCHbIe TTOTYTIPOBO/IHUKH.

50. KoHTaKT ABYX IMOJIyTIPOBOAHMKOB. [10/yTIpOBOAHUKOBBIE TIPUOODHI.

51. AToMHOe s11po U ero cBorcTBa. Mogenu szep.

52. PazinoakTUBHBIe TIpeBpallleHNs aTOMHBIX siiep. OCHOBHBIE 3aKOHBI paJj0aKTHBHOIO
pacriaza.

53. Buibl paiMoaKTUBHOIO pacraja U CBOMCTBA Pa/jM0AKTUBHBIX MpeBpallleHHH.

54. flnepHble peakiyu. Peakijuu feneHus U CUHTe3a.

55. [Tpobiembl coBpeMeHHOM ¢u3nKku. CoBpeMeHHasi pu3nuecKasi KapTHHa MUPa.

6.2.2.2.2 Kpurepuu orjeHUBaHHUA

Y poBerBopuTe/IbH
O1/uHO Xopouro o HeypoBieTBopuTe/1bHO
['ny6oKo ¥ TpouyHo | 3HaeT Marepuarn, 1o | Mimeet 3HaHMs TOJbKO | He 3HaeT 3HaUMTeTbHOMN
yCBOUI CYLL[eCTBY M3/laraet OCHOBHOTO YaCTU MPOrpaMMHOT0
TMpoeHHbIN ero. He momnyckaer Marepuasa, HO He Marepuasa, He
MaTepual, B CPOK CyLL|eCTBEHHbIX YCBOWJI €70 JleTasei, BBITIO/THU/T
Tripo/ie/iaHbl U HeTOYHOCTEe! B He B CPOK Tpo/ie/iaHbl | 1abopaTopHbie paboThl,
3alUILIeHbI OTBeTe Ha BOIPOC, Y 3alUILIeHbI T0 33/laBaeMbIM TeMaM
nabopaTopHble B CPOK IpO/ie/aHbl nabopaTopHbIe He TIPOi/IeHbI
paboTEkl, Mo Y 3aIUILeHEI paboThl, IO KOMITbIOTEPHbBIE
3a/jaBaeMbIM TeMam nabopaTopHbIe 3a/laBaeMbIM TeMaM TeCTUPOBaHUS WK Ha
TIPOM/1eHbI paboTkl, TI0 TIpO¥/IeHbl He BCe OLIeHKY 3
KOMITbIOTE@PHbIe 3a/laBaéMbIM TeMaM KOMITbIOTEPHbBIE
TeCTUPOBaHUs Ha MIpOM/ieHbI TeCTUPOBaHUs, He
OLIeHKY 4 unm 5 KOMITbIOTEePHbIe pellieHbI UIn
y4acTBOBaJ B TeCTUPOBaHUs Ha YaCTUYHO pellleHbl
KOH(epeHIUSIX TI0 OLIeHKY 4 , 3a/1aumn
busuke y4acTBOBaJI B
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KOH(epeHIUsX 10
dbusuke

7 OcHOBHas y4yeOHas MTepaTrypa

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

2. Tpodumora T. Y. 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 [y MHKeHep.-TeXH. CIieljuaibHOCTen
By30B / T. UI. Tpodumosa, 2006. - 557.

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

6. Tpodumora T. . Kypc ¢pusuku : yuebd. mocobue [j1si UH)XKeHEeP.-TeXH. CelraabHOCTeH
By30B / T. UI. Tpodumoga, 2004. - 541.

7. Tpodumona T. Y. Kparkuii Kypc ¢usuku : yued. mocobue g5 By3os / T. V. Tpodumosa,
2004. - 352.

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

9. Tpodumora T. M. Kypc pusuku : yuebd. mocobue [j1si UH)KeHEeP.-TeXH. CerraabHOCTeH
By30B / T. WI. Tpodumoga, 2000. - 541.

10. Tpodpumona T. 1. C6opHUK 3a/1au TI0 KyPCY (PU3MKH C peleHusiMy : yueOHOe Tiocobue /st
By30B / T. 1. Tpodumoga, 3. I'. [1aBnosa, 1999. - 589.

11. Tpodumora T. U. Kypc dusuku : yue6HOe 11ocoOue [Jijisi TEXHUUeCKUX CreliaJbHOCTeH
By30B / T. . Tpodumoga, 1990. - 478.

12. Tpodumona T. V. dusnka. 500 0CHOBHBIX 3aKOHOB U (JOPMY/I : [CripaBOYHUK i By30B] / T.
. Tpodumoga, 2001. - 62 [2].

13. Tpodumona T. U. Kypc ¢usuku : yuebHoe nmocobue gyis By3oB / T. Y. Tpodumosa, 2003. -
541.

14. Tpodumora T. Y. Kypc dusuku : yue6HOe 11ocobue [71si MHKeHEePHO-TeXHUUeCKUX
cnetansHOCTel By30B / T. W. Tpodumoga, 2008. - 557.

15. Tpodumora T. . Kypc pusuku : yuebHOe 1ocobue /i/isi MHKeHePHO-TEXHUUECKUX
cneransHocTel By3oB / T. Y. Tpodumoga, 2008. - 557.

8 lonmostHUTE/TbHAs yueOHasi IUTepaTypa U CipaBoOYHast

1. Tpodumosa Taucus MiBanoBHa. Kypc ¢usuku : yueb. mocobue g5 BTy30B / Taucus
NBanoBHa TpodumoBa, 1994. - 542,

2. Tpodumora T. M. Kpatkuii Kypc pU3MKH C TIpUMepaMu pelieHus 3ajad : yueb. mocobue / T.
W. 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].

5. Tpodumona T. U. Kypc ¢bu3uku : yueb. mocobue A1 MHKEHEP.-TeXH. CreldalbHOCTeH
By30B / T. . Tpopumosa, 2004. - 557, [1 ].

6. Tpopumona T. Y. Kpartkuii Kypc ¢pusuku : yuebd. mocobue s By3os / T. Y. Tpodumosa,
2002. - 352.

7. Tpodumona Taucusi iBaHoBHa. ®u3rKa B Tabsmiax u hpopmyax : yuebd. mocobue st By30B
1o TexH. crierjuanbHOCcTsM / T. Y. Tpodumora, 2002. - 430.

8. Tpodumora Taucus ViBaHoBHa. COOpHUK 3a7iau M0 KypCy GHU3UKH /IJ1s BTY30B : yue0.
rocobue /17151 UHXXeHep.-TeXH. crieriaabHocTel By3oB / T. Y. Tpodumosa, 2003. - 383.

9. Tpopumona Tancus ViBaHoBHa. COOpPHUK 3a7au 10 Kypcy (HDH3UKH C peleHusMU : yuel.
rocobue s By30B / T. U. Tpodumoga, 3. I'. TTaBsiora, 2002. - 589.

10. Tpodumona T. V1. COOpHHK 3a7iau 110 KYpCY (DHU3UKH C pelIeHrsMH : yueb. mocobue st
By30B / T. . Tpodumosa, 3. I'. [TaBnosa, 2001. - 589.

11. Tpodpumona T. U. Kpatkuii Kypc ¢usuku : yuebd. mocobue s By3os / T. V. Tpodumoga,
2000. - 352.

12. Tpodumosa Tauncus ViBanoBHa. Kypc ¢usukn : yue6. asst By3os / Taucus iBaHoBHa
Tpodurmosa, 1985. - 432.

13. Tpodumora Taucus ViBanoBHa. COOPHUK 3aziau 110 Kypcy ¢hH3UKH : yueb. mocobue s
BTy30B / Taucus ViBanoBHa Tpodumora, 1991. - 302.

14. Tpopumona T. Y. OnTrka u aToMHasi puU3MKa: 3aKOHBI, PoO/IeMbl, 3a7aun : [ Yueb. mocobue
nns BTy30B] / T. WI. Tpodumoga, 1999. - 287.

15. Tpodumona Taucus ViBaHoBHa. Pu3rka. 500 OCHOBHBIX 3aKOHOB M (POPMYJI : CIIpaB. AJisl
cTyeHTOB By30B / Taucus iBanoBHa Tpodumora, 1997. - 63.

16. Tpodumora Taucus ViBaHoBHa. COOPHUK 3aziau 110 Kypcy GhH3UKH : yueb. mocobue s
BTy30B / Taucus ViBanoBHa Tpodumora, 1996. - 303.

17. Tpodumona T. V. dusuka. 500 0CHOBHBIX 3aKOHOB U (JOPMY/JI : CripaB. /sl CTYA. By30B / T.
. Tpodumogra, 1995. - 63.

18. Tpodumona Tauncust ViBanoBHa. Kypc ¢usmk : yue6. mocobue /st UHXK.-T€XH. CIiell. By30B /
Taucus ViBanoBHa TpogrmoBa, 1997. - 542.

19. Tpodumona T. Y. ®usuka: 400 0CHOBHBIX 3aKOHOB U (hopMy 1 : cripaBouHuK / T. U.
Tpodumona, 1993. - 45.

20. Tpodumosa T. U. Kypc dbusuku. 3asaun 1 peltieHus : yueOHoe ocobue Ajis CTYZeHTOB
BTy30B / T. WI. TpoduimoBa, A. B. ®upcos, 2004. - 590, [1].

21. Tpodumona T. . COOpHUK 3aziau 110 KypCy GHU3MKH C pelieHrsiMe : yueOHoe rocobue st
By30B / T. UI. Tpodgumoga, 3. I'. [1aBnosa, 2002. - 589.
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22. Tpodumona T. U. Kpatkuii Kypc (U3MKH C IpUMepaMH pelLiieHus 3a/jau : yuebHoe riocobue /
T. . Tpodumosa, 2010. - 279.

23. Tpodumosa T. 1. Kypc dusmku. 3azaun U peliieHus : yueGHoe 11ocodue [ij1si By30B 10
TeXHUUYECKHUM HarpaB/ieHUsIM TIOAT0TOBKY U crielipanbHocTsM / T. Y. Tpodumoga, A. B.
®upcos, 2009. - 590.

24. Tpodumona T. . ®u3smka : CripaBOUHMK C puMepaMu peltieHus 3ajau / T. Y. Tpodumoga,
2008. - 447.

25. Tpodumosa T. 1. ®usuka ot A g0 A : cipaBouHoe nocobue / T. Y. Tpodumoga, 2011. -
300.

26. Tpodumosa T. 1. Kypc dbusuku : yuebHOe ocobue [ijist UH)KeHEePHO-TeXHUYECKUX
crierjuanbHOCTeM By30B / T. Y. Tpodumona, 2010. - 557.

27. Tpodumosa T. U. Kypc busmku : yuebHOe ocobue [yt UH)KeHEePHO-TeXHUYeCKUX
cnerianbHOCTel By30B / T. . Tpodumosa, 2014. - 557.

9 Pecypcol cetu IHTepHeT

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

10 IIpodeccuonanbHbIe 6a3bl JAHHBIX

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

11 TIlepeuenr WH(OPMAIUMOHHBIX TEXHOJIOTHH, JIMIEH3MOHHBIX ¥  CBODOAHO
pacnpocTpaHsieMbIX CHeIHaTU3HPOBAaHHbIX MPOrPaMMHBIX CPeACTB, HH(OPMaLOHHBIX
CIIPaBOYHBIX CUCTEM

1. Microsoft Office Standard 2010_RUS_ nocraska 2010 or OOO "A3o0H"

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

4. Microsoft Windows Professional 8 Russian

12 MaTepua/ibHO-TEXHUUYECKOe 00ecreueHre JUCIHIUITUHBI

1. 13708 ITonsspumerp MJIP-1

2. 313016 ®otomerp KPK-3

3. 313214 ®otometp KDOK-3

4. Mmopynb VI3ydyeHre MarHUTHOIO T0JIS COJIeHOU A

5. Mono6m0k Mitac/USB 2.0 480 Gb/s.1Tb.SATA 3.21.5"LCD
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6. Mono6mok Mitac/USB 2.0 480 Gb/s.1Tb.SATA 3.21.5"LCD

7. Mono6m0k Mitac/USB 2.0 480 Gb/s.1Tb.SATA 3.21.5"LCD

8. Mono6mnok Mitac/USB 2.0 480 Gb/s.1Tb.SATA 3.21.5"LCD

9. Mono0J10K 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

33.

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
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
28



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.

61.

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

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

. 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
16349Y craHoBKa j/onpe/iesieHus yie/IbHOI'O CONPOTHBIIEHHUS
16001 Ckamps ontnueckas CO-1M

310422 Ckambg ontuueckass CO-1M

10345 Ckambs ontruueckas CO-1

13915 Ckambs ontrueckas CO-1M

YcraHoBKa 151 u3yueHus gudpakuyu 31ekTpoHoB PHYWE

YcraHoBKa [y u3yuenus 3akoHa Mantoca PHYWE

Ycranoska "IIoctpoeHue 30H @peHesiss/30HHbIe 1acTUHLI' PHY WE

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
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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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

YcraHoBKa Jj1g u3yueHus 3akoHa usnydenus Credana-bonsrimana PHYWE
YcranoBka g5 uccinefosanus Konery Herorona PHYWE
MoayJib OripeziesieHre OTHOLLIEHUS 3apsifia 3/IeKTPOHA K Macce
13035 ®oromerp ®OY

Mozy/1b VI3yueHHe 3/1.1pOLIeCCOB B POCTBIX JIMH.LIEMSX
Mozy/b V3yueHue siB/ieHUs] B3aUMOMHAYKLIAN

12862 MoHoxpomatop YM-2

12861 MoHnoxpomaTop YM-2

12240 MoHnoxpomatop YM-2

MoZyJ/b TOK B BakyyMme

Mozy/b V3yueHne CBSI3aHHBIX KOHTYPOB

312259 Boner™meTp B7-16A

312265 BonstmeTp B7-16A

312263 Boner™eTp B7-16A

YcraHoBKa Jj1 u3yueHusi uHtepgepenuyy ceeta PHYWE
Mukpockorn Mup-12

311450 Crumnockon CJI-13

MozyJib MI3yueHue rucrepesrca (peppoOMarHUTHBIX MaTepUasioB

YcraHoBka st usyuenusi a¢gdekra Xosina B mosnynpoogHukax PI1K-08/PHITO

Pycyuripubop

82.

YcraHoBka j1st usyuenusi a¢gdekra Xosina B monynpoogHukax PI1K-08/PHITO

Pycyuripubop

83.

84.

85.

86.

YcTaHoBKa Jj1s1 u3yueHus abcosotHo uepHoro Tesia @ITK-11/PHITO Pycyunpubop
YcraHoBKa it usyuenus p-n nepexoga ®@I1K-06/PHITO Pycyunpubop
YctaHoBKa A1t u3yuenus p-n nepexoga ®ITK-06/PHITO Pycyunpubop

YcranoBka "OripefiesieHrie OTHOLLIEHUS TeIyI0eMKOCTH Bo3ayxa" ®ITT1-61 HIIII "Yyurex-

[Tpogpu"

87.

YcraHoBKa "M3yuenue BsizkocTty Bozayxa" PITT1-11 HIII "Yurex-IIpodu"
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88. JIabopaTopHas ycraHoBKa "Indpakiusi D1eKTpoHOB"
89. MeTteoctanius "Onektponuka-8"/ HITO "PedsekTop”

90. YcraHoBKa 151 n3ydenusi BHemHero ¢oto3ddexra GPIIK-10/PHITO Pycyurnpubop
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