[lOKYMEHT NoANMUCaH NPOCTOM 3NEeKTPOHHOM NOANUCHI0
WUHbopmaums o Bnagenble:

o¥0: Kpsnosa oV HHIFGTEPCTBO HAYKH U BBICIIETO OBPA3OBAHUS

[lomxHocTb: NpopekTop No y4ebHO-MeTOANYECKO @e SERT i3
[Jarta nognucanus: 02.03.2025 11:43:46 MP CMUCKOHU (DEHEPAHHH

YHUKanbHbIV MPOrpaMMHbIA KIKOY: (MHHOBPHAYKH POCCHH)
b066544baele449cd8bfce392f7224a676a271b2

®EJIEPAJILHOE TOCYIAPCTBEHHOE BIOJ)KETHOE
OBPA30BATEJIbHOE YUPEKIEHUE BBICIIEIO OBPA3OBAHUS
«IOHEIKWI1 HAIIMOHAJILHBIN YHUBEPCUTET SKOHOMUMKH U
TOPITOBJIA UMEHY MUXAWJIA TYTAH-BAPAHOBCKOTI'O»

PABOYASI TIPOT PAMMA.YYEBHO¥ I CIMILTHBI

VxpynHeHHast FpyIina HarpaBiIeHus NOATOTOBKY/ClIEHalbHOCTH
15.00.00 MamuHoCcTpOEHHE

(xoz, HAMMEHOBAHHUE)
ITporpamma BeICIIEro 0Opa3oBaHus — IporpaMma OakajaBprara

Hamnpagnenue MoAroTOBKY/CIEUAIBHOCTS :
15.03.02 TexHoJI0OrHYeCcKHE MALIHHBI H 000py/10BaHHE

IIpoguns:
OGopynoBanue nepepadaTbiBalINX H NHUINEBBLIX HPOU3BOACTB

I/IHCTHT}/T INUUIeBbIX MMPOU3BOJACTB

®opma 00yueHus, Kypc:
ouHas ¢opma obyuenusi- 1 Kypc
3aoyHas Gopma oOydenusi-1 Kype

Pa6ouas nmporpamMma ajiaiiTHpoBaHa JUIsl JIMI C OrPaHUIE€HHBIMHA BO3MOXKHOCTAMH
3/I0POBbS U HHBAIUIIOB

JloHenr
2024



Pabouas npoepamma yuebrou oucyuniunvt «Quzukay Ona 06y4aIOWUXcs no
Hanpaenenuto noozcomosku 15.03.02 Texnonozuueckue mawunesl u 0bopyoosanue,
npoghuns: Obopydosanue nepepabamvi8arowux u NUUJEEbIX NPOUIBOOCE,
paspabomanKas 8 COOMBEMCMBUY C YYCOHBIM WIAHOM, YMEEPHCOCHHLIM Y UCHbIM
cosemom @PI'FOY BO «[[OHHYI3T»:

- 6 2024 2. - 0na ounot hopmur 0byuerus,

- 6 2024 2. - ona 3aounoll hopmol 06yueHus.

Paspabomuuk: Povanenxo W.JI. crapmuii npenogasareib Kadeapbl eCTECTBO3ZHAHUS

u BXJI.

Paboyast mporpamMma yTBepiKeHa Ha 3aceJaHuK Kadeaphl €CTECTBO3HAHMS U
0e30macHOCTH XU3HEIEATETBHOCTH

ITpoToxon ot «06» deppans 2024 roma Ne 19

3aBenyromuii kadeapoi

COI'JTACOBAHO
JIMpeKTOp MHCTUTYTa MUIIEBBIX POU3BOICTB

Q LK. KyJjenios

(metinucs) (ununHansl, Gamunus)

Jlata «26» deppans 2024 rona

OJIOBPEHO

VYuebno-mMeroauueckum coBetom ®I'EOY BO «JIOHHYDT»
ITporokoi ot «28» despaius 2024 roga Ne7

Ilpencenarens JI. B. KpsuioBa
(moanuce) (uHULMAITBL, haMuTUs)

© Pomanenko U.J1. 2024 roxn
(PHO pazpaboTtumka)

© ®I'BOY BO «Jloneukui
HallMOHAJIbHBIA YHUBEPCUTET
9KOHOMHKH U TOPrOBIH UMEHHU
Muxamna Tyran-bapanosckoro»,
2024 ron



1. OIMCAHUE YYEBHOU JUCITUILIAHBI

HaumenoBanue Haumenosanue | XapakTepUCTHKa YHCOHOM HCIAITTHEbL
nokasatens YKPYIIHEHHOH I'PYIIITbI Ounas 3aounas Gopma
HalpaBJIEHH MOATOTOBKHY, (hopma o0y4eHust
HarnpasJIcHHE TTOATOTOBKH, o0yueHus
npo¢uib, nporpaMma
BBICIIETO 0OpazoBaHus
KomuuectBo VYkpyliHeHHas rpymnmna O6s3arensHas
3a4eTHBIX HampaBIeHUHA MOATOTOBKH
eauHuI — 8 13.00.00 DnexTpo- u
TEIUIO3HEPreTHKA
Hanpagienue noAaroToBKu
13.03.03 DHepreTudeckoe
MaIIHHOCTPOSHHE
Momyneii — 2 [Tpoduns: XononunsHbie I'op moaroToBKH
CMBICIIOBBIX Malll¥Hbl ¥ YCTaHOBKH 1-i1 1-
Moayned — 4
Ob1mee KONMUYECTBO Cemectp
gacoB — 288 1-# | 285 | 18 | 2i#
Jexnuu
36uac. | 18 uac. [ 8 gac. \ 4 gac.
KonuuaecTBo 9acos [IpakTHYecKHe, cCeMUHAPCKHE 3AHATHA
B HEZEIIO IS ITporpamma BBICIIIETO 16 gac. | 16uac. | 6uac. | 4 uac.
O4YHOH (POPMBI JlabopaTopHbie 3aHATHS
00yueHus: 00pazoBanus — porpamMma 18uac. | 18uac. | 6wuac. |
Gakanaspuara CamocrosTeibHas padoTa
Ay TATOPHBIX — 71,95 gac. | 64,74ac. | 192,55 53 yac.
4/2,8; : Hac.
WnauBHOyaIbHbIE 3a1aHHA:
CaMOCTOSITEIEHON 2 TMK [ AP | AmP
paboTsl ®opma NpOMeKYTOTHOH aTTeCTALHU:
00y4JaroImerocs — [ 3a4eT, 9K3aMCH)
3,9/3.5 3auer (2 Dx3ameH | 3auet (2 | Dx3ameH
gaca) (2,4 gaca) yaca) | (2,4 vaca)

[Tpumevanue. J{ns1 ounoit dopmel 0OyueHHs yKasbIBaeTCs KOIMYECTBO IIPOBOAUMBIX TEKYIIHX
MOJIyJIbHBIX KOHTpoue# (uampumep, 2TMK), npu Hanmuuuu — KypcoBast paboTa/KypcoBO#l IPOEKT
(KP/KII); pmst ouHO-3204HOM (OpMBI OOYYEHHS yKa3bIBaeTCs, HPU HAIWYMM, ayIuTOpHAd
nmuceMeHHas paboTa/koHTponbHas padora (ATTP), kypcoBas pabota/ KypcoBoii nmpoext (KP/KII).

CooTHOIICHHE KOJIMYECTBA 4YacoB Ay TUTOPHBIX 3aHATHH H CaMOCTOSTENIEHOM! paf)OTI::I

COCTaBIJIACT:

Ui 04HOH (opmbl 00yueHus —72/31,95

52/64,7

U151 3209HOM (opmel 06yuernus —20/192,55

8/53




2. IIEJIb ¥ 3AJIAYM YYEBHOM JACIUILTAHbI

Ienb yyeGHOl AMCHMIUIHHBI: GOPMUPOBAHKE KOMIICTCHIMH, HAIPABJICHHBIX
Ha pPa3BHTHE HAYYHOI'0 MHUPOBO33pEHUM, [PSACTABJIICHHA O COBPCMCHIIOH KapTHIIO
Mupa, InpuobpereHde (QyHIAMEHTANBHBIX 3HAHUA U OBJAJCHHE OCHOBHBIMH
ImpreMaMd M MeTOJaMM [O3HABATENbHOM [ETeNFHOCTH KaK OCHOBOW OynymieH
npodeccuoHaNbHON 1eATEIbHOCTH.

3agaun y4eOHOM JAMCUMIUIMHBI: Ul YCIEIIHOTO OCBOCHUS IIPOrpaMMbI
JaHHOro MoOfyJas ofydaroiiemycss HeoOXoxuMmbl 0a3oBble 3HaHUSA, YMEHHI,
FOTOBHOCTH, IIPHOOpETeHHblE NPU W3yYCeHHH MATeMaTHKd K (HU3MKH B obbeme
00111e00pa30BaTEILHON CPEHEN IIKOJIBI.

3. MECTO YYEBHOM JUCIMIIJIMHBI B CTPYKTYPE OIIOII BO

Vuebnas mucumiummga b1.0.10 «@u3uka» OTHOCUTCS K 00s13aTEeNIbHON YaCTH
OIIOII BO.

V3yuenue [aHHOW [UCLMIUIMHBI OasupyeTcs Ha 3HaHMM TaKuX y4eOHBIX
JACTIUATIINH: «BpIcIas MaTeMaTUKa», « XUMUS».

VueOHas MUCIHMIUIMHA SBISETCS OCHOBOIOJIATAIOMIEN UL TaKHX yueOHbIX
JTACIIMATIIINH «be30racHoCThb WKHU3HEIEATEIbHOCTIY, «XUMHUI»,
«EcTecTBeHHOHAYYHAsI KAPTUHA MUPAY.

4. IEPEYEHD IIJIAHUPYEMBIX PE3YJIbTATOB OBYYEHUS 110 YUEBHOM
JUCHHUIIJIMHE (MOAYJIIO), COOTHECEHHBIX (& IJIAHUPYEMBIMHA
PE3VJIbTATAMHA OCBOEHMSI OBPA30BATEJIbHOU ITPOI'PAMMBbI

B pesynbprare OCBOEHUS M3ydeHHs y4eOHOW NUCLMILIMHBL Yy obyuJarouierocs
IOJDKHBL OBITH CHOPMHUPOBAHEI KOMIIETEHIHH 1 HHAHKATOPBI HX TOCTHKEHMS

Kox u HauMeHOBaAHHE Koa ¥ HauMeHOBAHHE HHAUKATOPA J0CTH/KEHHS KOMIIeTeHIHH
KOMII€TeHIIHH
VK-2 Cnocoben onpenenirs UJT-1 yk-2.1. DopmymupyeT npobieMy, pelenue KOTopoi
KpyT 3aj1a4 B pamKax HATIPSMYIO CBSI3aHO C JOCTHIKEHHEM LIENIH TIPOEKTa
IOCTARIIEHHOM 1IENH H UJT-1 yi-2.1. OnpenenseT CBsI3U MEX/Iy OCTABICHHBIMH 3a1a49aMH
BLIOMpATh ONTUMAJIBHBIE M O)KHUIaEMBIE PE3YIBTATHI UX PEIIEHUS

croco0bl UX PEIIeHHUs, UCXOIA
U3 ICHCTBYIOLIUX [1PABOBBIX
HOPM, UMEIOLIAXCS PECYPCOB H

OrpaHHUYuCHUMN

OI1K-1 Cnoco6en npumensts | M-1 onk-1.1. [IpuMeHseT ecTeCTBEHHOHAY THbIC 3HAHUA B obacti
€CTEeCTBEeHHOHAYIHbIE H du3nKK, XMMUH, IKOJOTUM U APYTHX HAYK JUIA PEIICHUS 3a1ad
obmenHKeHepHBIE 3HAHUS, npodeccuoHaTbHON JeATETBHOCTH

METOIBI MATEMATHYECKOTO
aHaM3a ¥ MOJICITUPOBAHHUS B
npodeccuoHaIbLHOH
JeSTeIbHOCTH

B pesynbrare u3yyeHus AUCHUAIIMHBI 00y YatOUiCs IOJKEH:

3HaTh: 3HATH M MOHMUMATH CYTh OCHOBHBIX (DH3WYECKHX SBICHUA W HJICH,
OBJaNeTh (yHIAMEHTATBHBIMYU OHATHAMH, 3aKOHAMU M TEOPHAMHU KJTACCUYECKOU U
COBpeMeHHON (GM3UKU,0BNAAETh NpPHEMaMH M METOJaMH PpEeIeHHS KOHKPETHBIX




3aj1a4 U3 pa3HO0OpasHbIX 061acTed()U3UKH, 03HAKOMUTECS ¢ COBPEMEHHOM HayIHOH
anmapaTrypou.

YMerb: HKCIOIB30BaTh MOJNYYCHHBbIE 3HAHMS NPU PEIICHUU TNPAKTHYECKHX
ompocoB, cdopmMHUpoBaTh LeNb NPOBEJEHHS  (U3MUCCKOTO  DKCIIEPUMEHTY,

aHAIM3UPOBATh  IIONYYEHHBIE  pE3yNbTarThl  IPOBENEHHOW  paboThl,

AHAIM3UPOBATH KOHKPETHbIE (U3WYECKUE SIBJICHUS M IIPOLECCHI, OMPENeiTh
TOYHOCTH M3MepAeMOd (DU3UYECKOM BETMYHHBI, C(QOPMHUPOBATH yMEHHE BBIICISATH
KOHKpeTHOe (H3MUecKoe COjep)KaHHe B NPHUKIAMHBIX 3aja4ax CBoed OynymieH
npodeccuu.

Baanern: COBPEMEHHBIMM  MeTOJaMH  (HM3MYECKUMX  HCCIIEN0BaHUM,
COBPEMEHHOW HAyYHOW M TEXHHYECKOH amnmapaTypoi, TNpHeMaM#u H METOAaMH
pEIeHrs KOHKPETHBIX 3a/1a4 U3 Pa3HbIX 001acTell pusnku.

5. IPOT'PAMMA YUEBHOM JUCLATJINHBI
Moaynab 1 ®usuka
1-i cemecTp
Cwmpbicia0Boi MoayJb 1. OcHOBBI MEXaHHKH H MOJIEKYISIPHOH (PH3HKH
Tema 1. Kunemartnka MaTepualbHON TOYKU. /ITMHaMUKa ITOCTYTNATEeIbHOIO JBHIKEHHUS.
Tema 2. JluHaMuKa IOCTYIIATEIBHOTO IBMKEHNUS. BpamarenbHoe IBIDKeHUE
TBEPJOro Tela.
Tema3. PaGora. MexaHn4eckasi SHeprHs. 3aKOHBI COXPaHEHHUS.
Tema 4. OcHOBBI MONEKYISIPHO-KUHETHYECKOM Teopu. Vzonporneccsl. MieanbHbIi
ras.
Tema 5. SIBnenus nepenoca. Pacnpenenene Makcsena
Tema 6. IlepBriii 1 BTOpoii 3aKOHbBI TepMOAMHAMUKK. CBOMCTBA KUIKOCTEH U
TBEPABIX TEIl.
CMmbIc/I0BOH MOAYJIb 2. DJIEKTPOJIHHAMHKA
Tema 7. DnexTpocratuka. BemecTBo B 3JIEKTPUYECKOM TIOJIE.
Tewma 8. ITocTostHHBIH 2neKTpHueckuit Tok. 3akonsl Oma, Jlhxoyns - JleHua.
Tema 9. DnekTpoMarueTusM. 3akoHbl buo — Capapa -Jlamaca, Amnepa, Jlopetua.
DJeKTpOMarHuTHasE WHITyKIIHS.

Moayab 2 ®usuka

2-ii cemecTp

CwmbicioBoii moayas 3. KoneGanusi u BoJiHbI. Bo/iHOBasi ONTHKA

Tema 10. Konebauwust u ux cBorcTa. MasgTHUKH.

Tema 11. Yrpyrue u 31eKTPOMArHUTHbIE BOJHEL Y paBHEHHE BOIH. DHEPrus
BonHbL MHTepdepenims BonH. CTosune BOIHbL 3ByKoBbie BOJIHBL. OCHOBHBIC
CBOMCTBA AJIEKTPOMArHUTHBIX BOJIH, UX IIKaJa.

Tema 12. BonHoBas onrtuka. MaTepdepeniys, 1udpakxiius, Aucnepcus,
TOJIsIpU3alus CBeTa.

CwmbicaoBoii moayas 4. KBanToBasi onTuka. @H3nKa aToMa H AaTOMHOIO s11pa
Tewma 13. TemoBoe usnyuenue. Baemsuii Goroaddekr. YpaBHeHHE
Ditnmreiina. Dddext Komnrona.

Tema 14. BoHOBEIE CBOMCTBA BELIECTBA. DJIEMEHTHI



KBaHTOBOU MEXaHUKHU.
Tema 15. ®u3mka aTOMHOro s/pa. PaanoakTHBHOCTE. fiepHble peakluH.
DneMeHTapHbIE YaCTHULIBI.

6. CTPYKTYPA YUYEBHOW JUCIATIJIUHBI

Haspanue
CMBICIIOBBIX
MOZYJIEH U TEM

KomauyecTBo 4acoB

ounasi hopma 00ydeHus

330YHAa1/0UYHO-3a09HAsT
dhopma oOydeHus

BCETO

B TOM YHCIIE

a | n? | na6’

uan® | CP?

BCEro

B TOM 9HCIIE

g | o | mab | uHAO

cP

1

2 314] 5

6 7

9 110] 11 12

13

Moayas 1. ®uzuka

1-it cemecTp. CmbicaoBoii moayab 1. OcHoBBI

MeXaHHKH H MOJIEKYJISPHOH (QH3NKH

Tema 1. Kunemartuka
MaTepuaabHOM TOYKH.
KnnemaTtnueckue
XapaKTepPUCTUKU
NOCTYIATEIbHOIO U
BpamaTeIbHOro
JIBHIKECHUSL.

16 4 | 2| 2

24

21

Tema 2 Tlunamuka
MIOCTYIATENBEHOTO
IBYOKEHUSL. .
Bpamarenszoe
JIBHYKEHUE TBEPIOro
TENA.

16 4 12| 2

23

21

Tema 3. Pabora.
Mexanudeckas
SHEprus. 3aKOHBI
COXPaHEHHS.

16 4 12| 2

23

21

Tema 4. OcCHOBEI
MOJIEKY JISIPHO-
KAHETHYECKOH
Teopuu. MeanpHbiii
ras.

16 412 2

23

21

Tema 5. SInenus
nepeHoca.
Pacmnipenenenue
Makcpeia. .

16 4 [ 2] 2

21

Tema 6. IlepBbiii u
BTOPOM 3aKOHEI
TEPMOJUHAMUKH.
CpoiicTBa XXHIKOCTEH
U TBEPABIX TelL

23

21

Hmozo no
CMBICTI08OMY
mooyaro 1

9% |24|12| 12

48

139

126

CMmbIC/I0BOH MOIYJIB 2

. DJeKTPOJHHAMHKA

Tema 7.
DIeKTpoCTaTHKA.

16 4| 2 2

24

22




BemectBo B
9JIEKTPHYESCKOM HOJIE.

Tema 8. [locTrostHEBIH
BHBKTDH‘-IECKHﬁ TOK.
3aKOHBI IIOCTOSTHHOTO
toka: Oma, Jlxoyns -
Jlenna .

15

24

22

Tema 9.
ONEKTPOMarHeTU3M.
3akonsl buo — CaBapa
-Jlannaca, Ammepa,
Jlopenua.
DIeKTpOMarHuTHas
WHIYKIHS

14,95

193

25,55

22,53

Hmozo no
CMbICTIO80MY
Mooymio 2

45,95

12

23,95

73,55

66,55

Beero no
CMBICJIOBBIM
MOIYJISIM

141,95

36

16

18

71,95

212,55

192,55

Kamm

1,8

1,2

CPsrx

HK

K3

Kammosx

0,25

0,25

Koumpons

2

Bceero yacoB:

144

36

16

18

71,95

216

8

6

6

192,55

2-i cemecTp .

CMBIC/IOBOH MO

ayan 3. «Koaebanust 1 BoaHbL. BoaHoB

asl ONTHKA.

Tema 10. Komnebanus
U WX CBOHCTRA.
MasiTHHKH.

19

3

3

3

10

9

1

Temall. Yipyrue u
MEKTPOMarHUTHEIE
BOJIHBL Y paBHEHHUE
BOJIH. DHEPrUs
BOJTHB.
WuTtepdepenius BOH.
Crosiure U 3ByKOBBIE
BoiHEL. OCHOBHBIE CB -
Ba

SIEKTPOMArHUTHBIX
BOJIH, MX IITKaJa.

19

10

Tema 12. Bonnosas
OTITHKA.
WuTepdepeniius,
nadpakius,
JHCIIEPCHA,
MOJIIPU3AIHS CBETA.

19

10

10

Hmozo no
CMbICTI080MY MOOYJIHO
3

i

30

28

24




Cmbicnosoni moodyns 4.«KBantoBas ontuka. ®H3HKa aTOMa H ATOMHOT0 SIAPA »

Tema 13. TemnoBoe
usiyyeHue. Buemnui
boroaddexr,
VpaBHenue 19 304 3
Oiumreitna. Ddpext
KomnToHa.

10

10

Temald. Bornossie
CBOMCTBA BELIECTBA.
DNeMeHTHl KBaHTOBOM
MEXaHHUKH,

18 32 3

10

11

10

Temal5s. ®uzuxa
aTOMHOTO s7pa.
PanmnoakTHBHOCTE. e I 3
S nepHbIe peakiuy.
DJeMeHTapHbIE YACTHIIH

14,7

12

10

Hmozo no

cmoicnosomy mooyo | 59,7 | 9 [ 7| 9
4

34,7

33

29

Bcezo 3a 2-ii cemecmp | 116,7 | 18 |16 | 18

64,7

61

53

Kamm 0,9

0,6

CPrk 24

HK

K3 2

Kammak 0,4

0,4

Konumponb

Bcezo uacoe 144 |18 |16 | 18

64,7

72

53

Beerozalull 288 |54132| 36
ceMecTp

136,65

288

1210 6 245,55

[Tpumeuanus: 1. 1— nexuuu;
2. 1 — NPakTHYECKHE (CEMUHAPCKHE) 3aHATHS;
3. nab — naboparopHbie 3aHATHA;

4. MHI — WUHAHBMAYaNbHBIE 3aHATHS;
5. CP— camocToaTeNbHas padoTa.

7. TEMbBI CEMUHAPCKUX U MIPAKTUYECKNX 3AHATHI

No Ha3zpanue TeMbl
n/n

Konngecrso 4acos

0YHaA 3aouHan
popma thopma

1 | Kusematuka marepuanbHoii Touku. Kunemarndeckue

XapaKTEPHUCTHKH IMOCTYNATEJIEHOIO H BpalllaTEJIBEHOTO ABHKECHHA,

2 | JlunamMyKa DOCTYNaTeNnbHOro JABHKEHHS. BpalareabHoe ABHKEHHE

TBEPAOro TEIa.

Pabora. Mexanuueckas sHeprus. 3aKOHBI COXpAHEHHUS.

OcHOBEBI MOJIEKY ISIPHO-KMHETUYECKOM Teopun. W neanbHblii ras.

ABnenus nepenoca. Pacnpenenenne MaxcBenna.

Lo B L0, QN SN RV

TBEPALIX TEJI.

ITepsrlii 1 BTOpoit 3akoHB! TepMoguHaMuKH. CBOMCTBA KUIAKOCTEH U

(RO I SO RS | oS 1 B O]
—




7 | Onekrpocraryka. BemecTBo B 9NeKTPHYECKOM MOJIE. 2
8 | IlocTosSHHEBIH 3MIeKTpUYECKU TOK. 3aKOHbI IIOCTOSHHOro Toka: OMa, { 1
Joxoyns -Jlenna .
9 | OnexTpomaraeT3M. 3akonk buo-Carapa-Tlanmaca, Avmepa. . ;
JlopeHia. DneKTpoOMarHMTHAS HHIYKIUS
10 | Konebauus u ux coiictea. MasTHUKH. 3
11 | Vipyrue u anekTpoMarHUTHBIC BOJHBL. Y paBHEHHE BOJIH. DHEPIrUs
BosHBL MHTepdepennus BonH. CTosiune BOIHBL. 3BYKOBbIE BOIHEIL. 3
OcHOBHBIE CBOMCTBA 3JIEKTPOMArHUTHBIX BOJIH, MX IKaJIA.
12 | Bonnogas onrtuxa. MuTepdepennus, nudpakuus, Iucnepcus, 3 )
NOJISIpU3alikst CBETA.
13 | TennoBoe usnyuenue. Baemuuit poroaddexr. Ypapaenne 3
O#tnmreitna. b dext Komnrona.
14 | BosiHOBbIE CBOMCTBA BEIIECTBA. DIEMEHTHI KBAHTOBOM MEXAHUKH. 2
15 | ®uzuka aroMHOrO SApa. PaqnoakTHBHOCTE. SIIepHBIE PEaKIIHH. ) 9
DneMeHTapHbIe YaCTHITHL.
Bcero: 32 10
8. TEMbI JIABOPATOPHBIX PABOT
Ne HasBanue TemMbI KoaungecTBo yacoB
n/m
OYHAasN 3aounasn
thopma thopma
1 | Kunematuka mMarepuanbHoi Touky. Kunematudeckue
XapaKTEPUCTHKH IOCTYIATEIBHOT0 ¥ BPAIaTeIFHOTO JIBHKCHHS. 2 1
2 | lunamuKa moCTynaTeNnsHOTo JABMKEHHs. BpamareasHoe ABHKeH e )
TBEPAOTO Tela.
3 | Pabora. Mexauuueckas 3Heprus. 3aKOHBI COXPaHEHHUSI. 2 1
4 | OcHOBBI MOJIEKYJISIDHO-KHHETHUECKOH Teopru. M ieansHblii ras. 2
5 | SIBnenus nepenoca. Pacupenenenne Makcseia. 2 1
6 | IlepBElil ¥ BTOpO# 3aKOHEI TepMOARHAMEKH. CBOMCTBA JKHIKOCTEN U )
TBEPIABIX TEIL
7 | Onekrpocrarika. BemecTBo B 31€KTPHYIECKOM IIOJIE. 2 1
8 | IlocTosHHBIHA 3IEKTPUYECKUH TOK. 3aKOHBI TOCTOSIHHOTO ToKa: OMa, 2
Jxoyis -Jlenna .
9 | DnexrpomarHetusM. 3akorel bruo—Casapa-Jlaminaca, Ammepa, ) 2
JlopeHma. DnekTpoMarduTHas WHIYKIHS
10 | KoneGanust 1 ux cBOMCTBA. MasTHHKH. 3
11 | Yupyrue u 3neKTpoMardHuTHEIC BOJIHEL Y paBHEHHE BOJIH. DHEpPrus
BoiHel. MHTepdepennus BoiH. CTosune BOTHEL 3BYKOBBIE BOJIHEI. 3
OcHoBHBIE CBONCTBA AJIEKTPOMArHUTHBIX BOJIH, MX HIKATA.
12 | Bomnosas onrtuka. MaTepdepennus, rudpakuus, Tucnepens, 3
NOJIsIpHA3Aallksl CBETa.
13 | Tennosoe u3nyuenue. Buemnuit horoaddexr. YpapHeHune 3
Ouamreiina. Dbdexr Komnrona.
14 | BormHOBEIE CBOHCTBA BemecTBa. DIEMEHTHI KBAHTOBOW MEXAHUKH. 3
15 | ®usuka aromHoro siapa. PamuoakTHBHOCTE. Sl iepHBIE peaKilHH. 3




| 9nemeHTaprle HaCTHILBI.

Bceero: 36 6
9. CAMOCTOSTEJIBHAS PABOTA
Ne Ha3sBanue TemMbl KosnuecTBo
n/n 4acoB
ouyHas | 3aouHas
dopma | dopma
1 | KunemaTtuka matepuaibHON Toukd. KnHemaTHuecKue XapaKTepHCTUKH 3 1
NOCTYIATEIBHOTO W BpallaTeIbHOTO JIBHKEHHUS.
2 | JInHam#Ka MoCTymaTebHOTro ABIKEHMA.. BpamarenbHoe ABHKEHHE g 71
TBEPJIOTO Tela.
3 | Pabora. Mexanuueckasi 2Heprusi. 3aKOHbI COXPaHEHHS. 8 21
4 | OcHOBBI MOJICKYJIIPHO-KHHETHYECKOM TeopuH. ViealIbHBIH ras. 8 21
5 | SIsnenus mepenoca. Pacnipesienenre MakcBemna. . 8 21
6 | IlepBblit 1 BTOpOIi 3aKOHBI TepMoquHaMKAKH. CBOMCTBA JKUAKOCTEH U
TBEP/BIX TEL. 8 21
7 | DnextpocraTrka. BemecTBO B 3IEKTPHYECKOM I10JIE. 8 22
8 | IlocTostHHBIH SIEKTPAYECKHM TOK. 3aKOHBI MOCTOSTHHOTO ToKa: OMma, 8 2
Jhxoyns -Jlenna .
9 | DnexrpomarHeTusMm. 3akonsl buo — Casapa -Jlannmaca, Ammepa, 795 2755
Jlopenna. DiekTpoMarHuTHAS HHIYKIHSA ’ ’
10 | Konebanus u ux cBoiicTBa. MasTHHKH. 10 8
11 | Yopyrue u 51eKTpoMarHUTHEIC BOJHEL Y paBHEHHE BOJIH. DHEPrus
BOJIHEL. MHTepdepennus BoiH. CTos4re BOJHEL. 3BYKOBBIE BOJTHEL. 10 8
OcHOBHBIE CBOWCTBA 3JIEKTPOMATHUTHBIX BOJIH, UX INKaja.
12 | BonnoBast ontuka. Mutepdepenius, nubpakiyws, Iuciepcus, 10 3
TOJISIPH3AllHs CBETA.
13 | TemmnoBoe usnyuenue. Buemnuii hporosrddexr. YpapHenue 10 9
O#tamteiina. Dddexr Komnrona.
14 | BonuoBele CBOMCTBA BEMIECTBA. DJIEMEHTEI KBAHTOBOM MEXaHHKH, 10 10
15 | ®usuka atomuoro snpa. PamumoakTMBHOCTE. fSlnepHbIe pEaKIInH. 14.7 10
DIIEMEHTapHbBIE YACTHLIBL. ’
Bceero: 136,65 | 245,55

10. OBECIIEYMEHUE OBPA3OBATEJIBHOI'O ITPOLOECCA JUIsA JIMII C
OI'PAHUYEHHBIMHA BO3MOKHOCTSAMM 310POBbS 1 UHBAJIMIOB

B xopme peamuzauuyd y4eOHOM AMCHMIUIMHBI MCIOJIB3YIOTCS CIEXYIOITHE
JOTIOTHUTENIbHEIE METOABI OOYy4YeHMs, TEKyIlero KOHTpOJd YCIEeBAaeMOCTH U
IIPOMEKYTOYHON aTTecTallMKi 00yYarOIIMXCs B 3aBUCUMOCTH OT UX MHIMBHUYaJIbHBIX
0COOEHHOCTENH:

1) nns rmyxux ¥ cnabociblIamux:
- JIeKIUH 0GOPMIISIOTCS B BUAE DIEKTPOHHOIO JOKYMEHTa,

- TINCHMEHHBIE 3a1aHKsI BBIIOIHSIIOTCSH Ha KOMITBIOTepE B IIMCBbMEHHOM Gopme;
- 3a4€T TPOBOMUTCS B MUCBMEHHOH (opMe Ha KOMIIBIOTEPE; BO3MOXKHO
IIpOBEJIeHNE B

- hopMe TecTUpOBaHUS.

2) JUIA AL ¢ HAPYIISHUSsIMH OINOPHO-ABHUIaTEJIbHOI'O allliapaTa.




- JeKI1K 0(hOPMIISIIOTCS B BULIE SJIEKTPOHHOTO JOKYMEHTA;

- MACHMEHHBIE 3a/1aHKsl BBIONHAIOTCS HA KOMIIBIOTEPE B IUCBMEHHOM (opMme;

- 3auéT MPOBOIMTCS B THUCHMEHHOM (opMme Ha KOMIIbIOTEpE; BO3MOXKHO
IPOBE/ICHUE B

dbopme TecTUpOBAHUS.

Ilpy HeoOXOAMMOCTH IIpeJyCMAaTpUBaeTCsd yBEJIWYEHHE BpeMEHH Ui
MIOITOTOBKH OTBETA.

IIporelypa MpOBEIEHHS] MPOMEXKYTOUYHOH aTTecTaluu s OO0y4arouXcs
YCTAHABIIMBACTCS C yU&TOM WX MHAMBHUAYAIBHBIX INCHXO()H3MIECKUX OCOOCHHOCTEH.
[TpoMexyTouHast aTTeCTAlsl MOXKET IIPOBOJUTLCS B HECKOJIBKO ITarloB.

[Ipy mpoBefeHMM TIPOLEAYPHl OLEHHBAHHSA  PE3yJbTaToB  OOyHYCHHS
Ipe/lyCMaTpUBAETCS MCTIONB30BaHNe TEXHUIECKUX CPE/ICTB, HEOOXOMMBIX B CBA3H C
MHIUBUIYaNbHEIME OCOOGEHHOCTAMH O00ydYalommxcs. OJTH CPEACTBA MOIYT OBITH
IPEJOCTABIEHbl YHMBEPCUTETOM, WM MOIYT KCIOJNB30BaThCS —COOCTBEHHBIC
TEXHAYECKHEe CPE/ICTRA.

ITpoBeneHKe mpoLeayphl OLEHUBAHUS Pe3yIbTaTOB 00ydYeHHs JOIyCKaeTes ¢
UCTIOIB30BaHMEM JUCTAHI[MOHHBIX 00pa30BaTeIbHBIX TEXHOIOTHH.

OGecrieunBaercss AOCTYI K MHOOPMANMOHHBIM U OHOIMOrpaduyeckuM
pecypcam B cetd MHTepHeT mns Kaxjgoro ofywaromerocs B (opmax,
aZlalTUPOBAHHBIX K OFPAHUYEHUSAM UX 370POBbs U BOCIIPHATHS MH(OPMALIIH:

1) ms rIyXux ¥ cinabocablIauX:

— B mieuaTtHou dopme;

— B (hopMe BIIEeKTPOHHOTO JOKYMEHTa,

2) JUIs JIIL C HApyILIeHUSIMH OIIOPHO-ABUrATEJBLHOTO annapara:

— B Ie9aTHOH (opme;

— B (hopMe 3IeKTPOHHOIO JOKYMEHTa.

— B (hopMe IIEKTPOHHOIO JOKYMEHTAa;

3) [UIs ML ¢ HApyLIEeHUsIMU OIIOPHO-/BUTAaTEJIbHOIO annapara:

— B Ile4aTHOH (opme;

— B (hopMe DIIEKTPOHHOIO JJOKYMEHTa,

— B bopme ayauodaiina.

11. AHAUBUIY AJIBHBIE 3ATAHUSA

Bomnpochl 11l TeKyIero KoHTpouis (1-i cMbIC10BOH MOAYJIb)

1. ®u3uyeckue OCHOBBI KiacCHUecKod MexaHuku. KuHemaTHka MaTephanbHOH
touku. CxopocTh. YckopeHue. TanreHuansHoe H HOpMajlbHOE yCKOPEHHE.

2. Kunemarndyeckue XapaKTePHCTHKA BpAIATEBHOrO IBIDKEHHS. AOCOTIOTHO
TBEpPIOE Teno. YTIIOBOW MyTh, yrioBas CKOpocTb. Ilepros oOpallieHus ¥ ero
CBSI3b C 9acTOTOM OOpallleHHsi W YIJOBOM CKOPOCTBIO. YTIJIOBOE YCKOPEHHE.
CB#3b YITIOBBIX M JIMHEHHBIX BEJIHIHH.

3. Kunemaruka. ®opMyibl AJs IyTH, CKOPOCTH, YCKOPEHHU, Ul PAaBHOMEPHOT'O 1
PaBHONIEPEMEHHOTO IOCTYIATENbHOIO IBUKCHHU.

4. Junamuka. [lepssbrii 3axoH HeroToHa. MHepunanbHbIe CHCTEMBI OTCHETA.

IToHsTHe CUIIEI ¥ Macchl. BTopoii 1 TpeTHii 3akoHbl HproTOHA.




E.J‘l

JlunaMuka BpaiaTensHOro ABMKEHNUS TBEPAOTO Tea. _

6. Mexanuueckas pabora. MomrHocTs. KoHCepBaTHBHBIE M AUCCUNIATHBHBIE CHJIBI.
Pa6ora ynpyro#i cunel. PaboTa B mosne CHIIBI TATOTEHHS.

7. 3JHeprus - exdHas Mepa PasJUYHBIX (OPM JBUXKEHUS MATEPUH.

Mexanuueckas suHeprus. CBsS3b  W3MEHEHHs KMHETHUECKON SHEPTHU Tela C

pabOTON NMpUIIOKEHHBIX K HeMy cuil. KuHeTnueckas SHEprus Bpallarollerocs
TBEPJOTO Tena.

8. Mexannueckas SHCPIrH:. [loTenuuanbHas SHEPIrHsa Tejlla B II0JIE TATOTEHHUA.

IToTenuuansHas sHeprusi ympyrod aedopmarmu. I'paduueckoe
IIPEJCTaBIICHUE IOTEHUUAIIBHOW OJHEPrUU IIpH MIOMOIIM IIOTEHLHUAIBHBIX
KPHUBBIX.

9. 3akoHBl COXpaHeHHs U UX POJb B (U3MKe. 3aKOHBI COXpPAHEHHWs HMIIyJIbCa,
MOMEHTA UMITYJIbCa, MEXaHUYECKOW SHEPTHH.

10.Monekynsippo -  KHMHETHYECKOE W  TEpPMOAMHAMUYECKOE  OIMCaHHE
MaKpPOCKOIIMYECKUX CHUCTEM. OcHOBHOE ypaBHEHHE MOJICKYJIIDHO -
KWMHETUYECKOW TeopuM MJid MAaBieHWs. | a3oBble 3aKOHBI  KaK CIIECTBHE
OCHOBHOTO 3aKOHa.

11. DnemenTsl KIacCHYECKOW CTaTUCTUKU. PacmpejeneHue MOJIEKYJ HAEalbHOIO
rasa 1o CkopocTsiM U 3SHeprusM. CKOpOCTH ra30BbIX MOJIEKYJ M HX OIBITHOE
olpesie/ieHHeE.

12. Uneansplii  raz3 B [oje  TATOTeHHWs. bapomerpuueckas  (opMyia.
Pacnipenenenue bonbimana 1o noTeHUaNbHBIM SHEPTHAM.

13. ®usnyeckue OCHOBBI TEPMOAMHAMHKH. lepMoauHaMHUYeCKas cUcCTEMa.
[Momsitue o paBHoBecwu. (Oparumocts W  HeoOparumocTs. Pabora B
TEPMOIMHAMHKE.

14. TlepBoe Hauano TepmoauHamuku. Temnoémkocts. CBs3bs Cp u Cv.

15. Crenenn cBoOoxpl. Pacmpenenenne JSHEPrUM 10 CTEHEHSAM  CBOOOJBL
BHyTpeHHsIsl 9Heprusi WJIealbHOIO rasa.

16. HammpaBineHHOCTh CaMOMpPOU3BOJIBHBIX IIPOLIECCOB B 3aMKHYTBIX CHCTeMax.
TepMmoauHamuyeckass BEPOSTHOCTH. DHTPOIHS U €€ CTATUCTUYECKHHI CMBICIL.

17. DuTponus. CBa3b SHTPOIMM C TEPMOOMHAMHUYECKMMM BeluuuHaMu. Bropoe
Ha4ajlo TepMOJHHAMMUKH.

18. M3oxopHblii 1 u300apHsbli npoueccsl. lIpuMenenre K HUM IIEPBOTO U BTOPOTO
Hayajl TepMOJAMHAMHUKH.

19. MzorepMuyeckuii u anuabarudeckuii npoueccel. IIpuMeHeHre K HAM [IepBOTO U
BTOPOTO 3aKOHOB T€PMOJIUHAMUKH.

20. uxn Kapro. KoadduuueHT Mone3HOro AEHCTBUS HOCANbHON TEIIOBOH
MAIIIWHEI.

21. DdpdexTruBHBIA pagiyc MOJeKysl. UHCIO CTOJKHOBEHWW M CpenHss AJIHHA
cBobonHOro npobera Moiuekyl. Bakyym.

22. Slenenuwe TiepeHoca B raszax. HampaBieHHOCTE MPOLECCOB MEpeHoca.
DKCTIepUMEHTAIbHBIE ~ 3aKOHBI SIBIIEHMH IIEpEHOCA.

23. MonekynsipHO - KMHETHYecKash TpakTOBKa SBJICHUS IepeHoca. 3aBHCHMOCTh
KO3 (UIHUEHTOB MEepeHoca OT ITapaMeTpOB COCTOSHHUS.

24. PeanbHble ra3pl. YpaBHeHue Ban-nep-Baanbca.




Bonpocs! 115 Tekyuiero KOHTpoJis (2-if ¢cMbIC/I0BOM MO/Y.Ib)

1. DnekTpocraTuka. 3aKOH coXpaHeHHUs 3apsja. 3akoH Kyona

2. TToTOK BeKTOpa D. Teopemda layttd U ee HPUMEHEHUE K BbIYMUIECHUI 1HUJICH

PaBHOMEPHO 3apsHKEHHBIX OECKOHEUHO JAJMHHOTO IUIUHAPA U ChEpEL.

Teopema I'aycca u e€ mnpuMeHeHHE K BBIUMCICHUIO II0J PaBHOMEPHO

3apsDKEHHBIX IIOCKOCTEH,  JIByX NapajlieNIbHBIX IIOCKOCTEH.

4. Paborta cua anekrpocratudeckoro mnosis. Teopema o IUPKYJISIMH BEKTOpa
HaIPSDKEHHOCTH  DIIEKTPOCTATUYECKOIO IOJIs.

5. TloTenumanbHas SHeprus 3apsga B 3JeKTpocraThdeckoM moje. [loreniuai.
DKBHUIIOTEHIHANbHbBIE  MMOBEepXHOCTH. C(BsA3b MEXIAy HANpPSDKEHHOCTBIO H
MOTEHLIUATIOM.

6. TIpOBOAHUKM B 3JEKTPUYECKOM I10JI€. DIEKTPOEMKOCTh KOHIEHCATOpa. DHEePris
3apPSDKEHHOI0  TPOBOJHHMKA, KOHJEHCATOpa. ODHEPrusi 3JIeKTPOCTaTHYEeCKOro
TOJIS.

7. Dnextpudeckuii Tok. TOK MPOBOAMMOCTH U YCIOBHS ero cyuiectBoBaHus. Cuma
toka. [noTHOCTE TOKa. IloHATHE O CTOPOHHMX CHIIAX.

8. DJIC ucrtounuka Toka. Ilamenue HampshkeHus. 3akoH Oma (MHTErpajibHas H
muddepennpansaas  (Gopma 3amucH ).

9. MaruuTHOE TONE M €ro XapaKTepUCTHKU. [ paduueckoe H300paXkeHHEe
MarHMTHOTO TIOJIS.

10.3axorn  bumo-Capapa-Jlarinaca. MarnutHoe Tmone NPSIMOJMHEHHOTO TOKA.
MarsuTHOe 110J1e KpyroBOro TOKa.

11.Teopema 0 MUPKyISIMK BEKTOpA WHIYKLIUH MarHATHOIO IOJIs. 3aKOH IIOJHOTO
TOKa W €ro MnprMeHEHHe K pacdyeTy MarHUTHOTO MOJs OECKOHEYHO [UIMHHOTO
COJIEeHOUIa ¥ TOPOUA.

12. JleficTBE MarHMTHOrO IOJii Ha TOK. 3akoH Awmmnepa. KoHTyp ¢ TokoM B
MarHUTHOM I10JI€.

13. Cuna Jlopennia. JIBuxeHue 3apsHyKeHHOM 4acTUIBI B OJHOPOJHOM MarHMTHOM
nojie (0=90°). JIpuxeHue 3apsyKEHHOW YacTULBI B OJJHOPOJHOM MarHUTHOM I10Jie
(yrosn mexnay v u B He pasen 90%).

14. Cuna Jlopenua. /[IBWkKeHWe 3apsHKEHHOW 4YacTHWIbl B COBMEILEHHBIX
SIIEKTPHUYECKOM U MarHMTHOM moisix. D dext Xowa.

15. IToTok BekTOpa MarHUTHOW MHAYKLMU. IIoTOKOCLIEIITIEHHE.

16. PaboTa no nepemerieHuI0 IPOBOJHUKA U KOHTYpa C TOKOM B MAarHUTHOM II0JIE.

17. SlBnenue snexTpoMarHuTHOM MHAyKuwu. Ilpupoma DJIC uHAyKIMU. 3aKOH
Dapanes. [Ipasuno Jlenna. Toku @yko.

18. SBnenue camouHAyKuud. VIHIYKTUBHOCTH. SIBIeHHE B3aMMHOW WHITYKIVH.
B3anmHas HHIYKTUBHOCTE. DHEPrisi MArHUTHOIO ITOJIS.

19. MarauTHBIE CBOWCTBA BellecTB. Bekrop HamarHudeHHOCTU. CBA3b MArHUTHOU
BOCIIPUUMYMBOCTH YU MarHUTHOHN IPOHUIIAEMOCTH.

20. MarauTHbIE MOMEHTBI 3JIEKTPOHOB W aromoB. CBOHCTBa JIMaMarHeTHKOB U
nmapaMarHeTHKoB.. I Ipupoaa quaMarHeTu3Ma U napaMarteTusa.

21. CpoiictBa deppomarnetukoB. Touxka Kropu. Maruuraeii rucTepesuc.
MarauToMsIrKie ¥ MarHUTOXECTKUE MaTepHUallbl.

(IS ]




Bonpocsl a5 Tekymero KOHTpoJs (3-i cMbICJI0BO# MOAYJIb)

1. Konebanus. Omnpenenenne u kinaccuukanus. | apMoHMYeckue KoieOaHUS
Cxopoctb U yckopeHue. TIpyKUHHBIM MasTHUK.

2. 3agaua o MaremaTMueckoM U (usudeckoM MasTHuKe. CoOCTBEHHBIE
3JIEKTPOMArHUTHBIE KOoJleOaHus B UIealbHOM KoJjieOaTeIbHOM KOHTYpe. DHeprus
rapMOHMYECKOT0  OCIMILIATOpa  (MexXaHW4YecKHe ©  DIEeKTPOMAarHUTHbBIE
KoneOaHus).

3. CinoxeHue TrapMOHHYECKHMX KoJieOaHMH  OJMHAKOBOIO  HAlpaBieHUS C
OIMHAKOBBIMH YaCTOTaMHU.

4. CrnoxeHue rapMOHHYECKUX KOJeOaHMI OAMHAKOBOIO HaIlpaBl€HUs CO Clerka
OTIMYAIOLIMMUCS dacToTaMu. buenus. CrokeHue B3aMMHO NEPICHAUKYIAPHBIX
xosebanuit. Durypsr Jluccaxy.

5. 3aryxatoiiue MeXaHW4YeCKHe W OJIEKTPOMarHUTHBIE  KOJIeOaHMS.
HuddepeHnpanbHoe ypaBHEHHE 3aTyXarOIIUX O3JIeKTPOMArHUTHBIX KoJeOaHWH,
€ro pelleHue | aHalu3. 3aTyxarolue KojiebaHus. XapakKTepUCTUKH 3aTyXaHusd
KoJeOaHu#.

6. Boinyxnennble xonebanus. JuddepennuansHoe ypaBHeHHE U €10 pELICHHE.
Pesonanc.

7. Bonubl. IlpomonpHble W ToOmepedHBle  BOJNHBL —~ YPAaBHEHHE  IIOCKOM

rapMOHMYECKONM BOJHBI U ero aHanu3. CKOpoCTh pPACIpPOCTPAHEHWS BOJIHBIL.

BonnoBoe ypaBHeHHe. DHEpPrus BOJIHOBOTO ABMXEHUSA. Bextop YMoBa.

Crosiuue BosiHbl. KonebGanus ctpyHsl. [loHATHE O KBAHTOBAHUH.

9. Unem MaxkcBemia. BuxpeBoe osnextpudeckoe noje. IlepBoe ypaBHeHHE
Makxkcgenna. Toku cmernenus. Bropoe ypaBHenue Maxkcpemna. [lonnas cucrema
ypaBHeHU MakcBeria.

=

10.I1penckazanne TEOpUen Makcaeiuia 3NIEKTPOMATrHUTHBIX BOJIH.
DNeKTpOMarHUuTHEIE BOJHBI W uX cBolcTBa. Bekrop [loiintunra. Illkxana
3JIEKTPOMArHUTHBIX  BOJIH. W3myuyeHue  SIEKTPOMArHUTHBIX  BOJIH.
B3auMoielicTBHEe 31€KTPOMArHMTHBIX BOJIH C BEIIECTBOM.

11.0Ontuka.  HutepgpepeHuus  ceera. OOmee  ycioBue HaOI0IeH U

UHTEPQEPEHIIMOHHBIX MaKCUMMyMOB M MUHUMYyMOB. IHTepdepeHius csera.
I'eomerpuueckas pazHoOCTh XoAa. OnTudeckast pa3HOCTh X0/1a.

12. Nnrepdepeniinusg B TOHKUX IIeHKaX. IloOoCkl paBHOM TONIMMHBI ¥ PaBHOTO
HaKJIOHA.

13. Hudpakuus cera. Ilpunuun Irolirenca-®@penensst . Mertox 30 DPpeHens.
Hudpaxiiust oT OgHOM 1IeIH.

14. Tudbpaxkuus cBeta. JudpakuuonHas pemerka. Jludpakiuus peHTITEHOBCKUX
nyyeii. @opmyna Bynsgda-bparra.

15. Ilonsipusanust ceera. 3akon  Mamoca. @opmyna bprocrepa. JlBoitHoe
Tydenpenomiienue. SABnenue auxpousma. [lonspusarop u aHamu3arop.

Bonpoce! 4151 Tekyero KOHTpoJis (4-i CMbICJI0BOH MOaYJIb)




1. KBanroBas ontuka. @OTOH U €ro XapaKTEpUCTHKH.

Temosoe M3TyUYeHue. XapakTepuCTUKH Jy9eucITy CKaTeIbHOM,
MOIJIOMIATENBHON U OTpPaXKaTeNbHOM cHOCOOHOCTH Tel. AOCONIOTHO 4YepHOe
teno. 3akoH Kupxroda.

3. 3aKOHOMEpHOCTH M3/Iy4eHHs a0COMOTHO YepHoro Tena. 3akoHsl Credana -
BonsiimMana u Buna.

4, ®oroaddexr. 3akonsr hororddekra. Popmyna DUHIITENHHA.

Mopenu aroma. Mpues ne-bpoiina. KopiyckynsspHO-BOJIHOBO#M — Adyalld3M

MaTEepUH.

6. CooTHomeHue HeonpeneneHHocrel [eiisenGepra. BonnoBas ¢ynkumsa. Ee
CBOMCTBA U HOPMHUPOBKA.

7. Vpapuenue [llpeaunrepa Ui CTAIMOHAPHOTO COCTOSHMA. 3ajiada O CBOOOHOM
3JIEKTPOHE.

8. 3amaua 06 OonekTpoHe B OECKOHEYHO TIITyOOKOHW MOTEHLHAIBHOH sMe.
CobGcTBeHHble (QyHKIMH. BeposTHOCTH HaXOXKICHHS JJIEKTPOHA B Pa3IMIHBIX
MecTax sMbl. TyHHETbHBIH (P deKT.

9. 3apmava 06 deKTpoHE B GECKOHEYHO iIy0OKO# MoTeHIHanbHO! sme. KBaHTOBO-
MexaHHuYecKkass Teopusl aroma Bojopoja. KsaHToBanwe oHepruu. [maBHOE
KBaHTOBOE YHUCIIO.

10. KsanToBan#ue OpOUTAIBHOTO MOMEHTa wHMITyjabca. OpOuTanbHOe KBAaHTOBOE
yucio. [IpocTpancTBeHHOe KBaHTOBaHKE. MarHMTHOE KBAHTOBOE YHCIIO.

11. Coun snexktpora. CIIMHOBBIM MarHATHBIM MOMEHT 3JIEKTPOHA.

12. DHepreTudeckuii criekTp Bopopona. Jlo3BoJeHHbIE COCTOSIHUSA, BBIPOXK/ICHHBIC
cocrosiaus. [ToTeHunansl BO30yXKAeHUs, HOHU3AIHH.

13. Tlpuniumnel 3anoinHeHns cocTosHuM. [lepuonuyeckas cucTeMa 3J1€MEHTOB L.

14. Menneneesa

15. OcHoBBl (DHM3MKH TBepABIX Tel. BO3HUKHOBEHHME OJHEPreTHHYECKUX 30H IpHU
o0pa3oBaHUM KpUCTAILIA.

16. 30HHAs CTPYKTypa MPOBOJHUKOB, IOJyTIPOBOJHUKOB, IU3JIEKTPUKOB. [leneHue
TBEP/IBIX T€J Ha MPOBOJIHUKY, IIOTYIPOBOAHUKH, NUIIEKTPUKH.

17. ®u3rika MeTauIoB. DHEPreTHIeCKUi CIIEKTP 3JIEKTPOHOB B METaJLIAX.

18. ®ynkums pacnpeneneaus Pepmu-/lupaka u ee aHanus. Pacyer sueprun Oepmu
B MeTaiuie. [[TOTHOCTH COCTOSHM.

19. DIeKTPOHHEIE CBOMCTBA METAIIOB. DJIEKTPOIPOBOJHOCTS METAIOB. (DOHOHEL.

20. CBepXIpOBOAMMOCTb. MarHUTHbIE CBOMCTBA CBEPXIPOBOAHHUKOB. [IpumMeHenune
CBEPXITPOBOAMMOCTH B HayKe U TEXHHUKE.

21. IlonynpOBOIHUKH. CoOcTBeHHas IIPOBOAMMOCTE IOy IPOBOJHUKOB.
IlpriMecHasi IPOBOAMMOCTE IOJYNPOBOAHUMKOB. [losynpoBOAHUMKY p-TUIIA U
n-tuna. KOHTaKTHbIE SIBJIEHUSA B OJYIIPOBOAHKMKAX, P-N-niepexol. BHyTpeHHUH
borosdhdexrT.

22. ®usuka sapa. OCHOBHbBIE XapaKTEPUCTHKHU A/1pa. DHEPIUs CBS3U A1Ep.

23. OcHOBHBEIE  CBOMCTBA  SIIEPHBIX  CHIL PanmnoakTUBHOCTh.  3aKOHBI
pagroaKkTUBHOIO pacraja. SaepHbie peaKiiuH.

Lh




Bonpockl K KOHTPOJILHOI paboTe Jisi o0ydalouiuxcsl 049HO-3204HOH (opMBI
0o0y4eHHus:
I cemecTp

1. Jlalite onpenesenre u 3anuinTe GOpMyIIbl CpeIHed CKOPOCTH, CPEIHETO
YCKOPEHUsI, MTHOBEHHBIX CKOPOCTH M YCKOPEHHS.
JIBMKeHMe MaTepuanbHOM TOUKM BEIpakaeTcs ypasHenueM x = 0,5t + 3t + 2, m.

Haiitu cpenHre CKOPOCTh U YCKOPEHHME TOYKH B MHTEpBAlle BDEMEHH OT f =2¢ MO
t, =4c. B KaKkoi MOMEHT BpeMeHsl yCKOpeHHE TOYKH 6yzmeT paBHO 6 M/c*?

2. 3anuiTe GOpMyJIbl TAHIEHIUATBHON W HOPMaJbHOM COCTABIIMIOIINX yCKOPEHHUS.
Yto XapakTepusyeT KaXI0e U3 3TUX YCKOPEeHHH?

Touka JABHKETCA MO OKPYXHOCTH R =2M COIJIaCHO YypaBHEHHWIO S= At ,
rae A=2 m/c’. B kakoif MOMEHT BpeMeHs HOPMAJBHOE YCKOPEHHE TOUYKH OyIeT
paBHO TaHreHIHAIbHOMY? OINpeneauTh MOJIHOE YCKOPEHUEe TOYKH B 3TOT MOMEHT.
3. 3anmmmre GOpMyYITEl HOPMAIbHOM M TaHT€HI[MAIBHON COCTABIISIOIINX YCKOPEHHMS.
Yro XapaKTepu3yeT HOpMaIbHOE YCKOpeHHe? TaHTeHIIMaIbHOEe yCKOpeHue?

MarepuanbHas TOYKA JBMKETCS IO Iyre OKPY)KHOCTH paadyca 7,2 M COTJIaCHO
ypasHenus S=10+2t3, M. Haliti TaHreHIMAIbHOE, HOPMAILHOE U TOJHOE YCKOPEHHs
TOYKH B MOMEHT BpeMeHu t= 1c¢. JlaTh YepTex.

4. JlaliTe ompeieleHHe W 3amdIIUTe (QOpPMYyIy YIIOBOM CKOPOCTH, YTIOBOIO
ycKopeHus. 3anummTe GopMyJibl, CBI3bIBAIOLINE HOPMAJIbHOE YCKOPEHUE C yTIOBOM
CKOPOCTBIO, TAHTEHIIMAIILHOI'O YCKOPEHHUE C YTIIOBBIM YCKOPEHUAM.

Juck pamumycom R= 0,5 M Bpamjaercs COIJIaCHO YpPaBHEHUIO ¢=2-0,2t+0,1¢°.
OnpeenuTh TaHTeHIUANLHOE, HOPMAIbHOE U IIONHOE yCKOPeHMsS TOdYeK Ha 00oze
JIUCKa JIUISI MOMEHTa BpeMeHu t =2 c.

5. Teno, xaTsieecs 6e3 CKOIBXKEHHs, COBepIuaeT ClioXHoe JBikeHue. HasoBure
KOMIIOHEHTBI 3TOTO ABKKEHHS. 3amuiiuTe GOpMyILy KHHETHYECKOW SHEpruu Teina,
KaTsiierocs 0e3 CKONbXeHH.

OGpy4 ¥ CIUIONIHOW HMUIMH/P, UMEIOIHe OJUHAKOBYIO Maccy m = 2 Kr, Karsires 6e3
CKOJIBXKEHMSI ¢ OIMHAKOBOH cKopocTho V= 5m/c. HaliTu KuHeTHYecKue >HEpruu
3TUX Tell.

6. Jlaiite ompejeneHne H306apUUECKOr0, W30TEPMHUYECKOrO, aanadaTHIecKoro
npoleccoB. 3amuinuTe HOpMyYJIIBI [ pacdeTa paboThl rasa IMpH ITUX NpoLeccax.
Bopopon, 3anumaronuii o6sem 0,01 M’ [IpU JIaBIICHUS 1,0110° Ila, pacimpsercs
BaBoe. Haiimure paboTy, COBEPIIEHHYO Ia30M IIpH CIeIyIOIIHX Iponeccax:

1)  wm3obapuueckoM, 2) uzoTepMuueckoM 3) anmabaruueckom. Mzobpasure
rpaduKu

7. Jlaiite ompenmenenue KIIJ] TersioBod MauMHBEL 3anumure (GOpMyTy Ui
onpenenenus KI1/1 obparumoro nukia KapHo.

I"a3, coBepmraromyii mukia KapHo, oTaeT X0I0MIBHUKY 2/3 TEIUIOTHI, I0JTyYEHHOHU
ot Harpesatens. Temneparypa xonomunstuka T = 300 K. Onpenenure KITJI rukina u
TeMIIEpaTypy HarpeBaTels.



8. Chopmyaupyiite u 3amuimmuTe 3akoH Kynona. B dem 3akimiovaercs NMpUHIUI
cynepno3uiuu noyieid? Kak HalTH cuily, JEHCTBYIOIIYO Ha TOYEYHBIM 3apsll, €CIIH
IPyroy 3apsiji He SBJISETCS TOYSUHBIM?

Haiitu cuity, NeicTBYIOLIYO HA TOYEYHBIA 3apsil = 2*10° KJl, PACIIOJI0KEHHbIN B
IeHTpe noiykonbla paauyca R= 0,03 M, cO CTOpPOHBI 3TOr0 MOJYKOJIbLA, IO
KOTOPOMY paBHOMEPHO pacnpezenet 3apsaa Q =3+107 Ku.

9. Uro naspiBaercs cwioi Toka? Cdopmynupyiite u 3anummre 3akoH Oma i
OJIHOPOJIHOTO y4acTKa LeIu.

OnpenenuTs 3apsi, NPOIIEIIINNA IO pe3ucTopy ¢ comporuBieHneM R=1 Om mpu
paBHOMEPHOM BO3pacTaHWM HaNpsDKeHHs Ha KoHiax pesucropa or U¢=1 B 1o
U=3 B B Teuenne 10 c.

10. HaiiTe onpeneiieHie WHIYKLMM MarHUTHOTO ToOJs. B yeM 3akirouaeTcs MPUHIIHIT
CYHEepIO3HUITAS TTONeH?

PaccrosiHue Mexmy AByMs [UIMHHBIMA TapajuiensabiMud nposomamu 0,05 m. Ilo
IIPOBOJAM B OJHOM HampaBjieHud TeKyT Tokd cuiod I = 30 A xaxnaeii. Haitu
WHIyKIMIO MardHUTHOTO IIOJIsi B TOYKe, Haxosiieiics Ha paccTosiHun 11 = 0,04 M OT
oaHoro u r; = 0,03 M OT Apyroro nNpoBo/a.

II cemecTp

1. JlaiiTe ompezeieHHe TapMOHHYecKOro KomebaHus. 3alMIIUTe M TOSCHUTE
KHHEMaTH4YEeCKOe yYpaBHEHHE TapMOHUYIECKOr0 KoueOaHusl.

Hamucars ypaBHeHHME TapMOHHYECKOTo KojaeOaHUs MaTepHalbHOW TOYKH C
ammatyno 0,1 M, mepwogoM 4 ¢ u HauvanpHO#M (a3zoi, paBHOM Hymo. Hantu
MaKCUMaJIbHYI0 CKOPOCTh TOUYKH U MaKCHMAaJIbHOE YCKOPEHHE.

2. 3anumuTe ¥ MOsiCHUTE GopMyIly Ieproza KonedaHui NpyKUHHOTO MasTHHKA.

K npyskuHe IOABECUIM IPY3HK, B pe3yJibTaTe 4ero npyXXuHa pacTaHylach Ha 9
cMm. KakoB Oymer mepuop cOOCTBEHHBIX KOJneOaHMN Ipy3HKa, €CIA €ro HeMHOIO
OTTSIHYTb BHU3 U 3aTEM OTILyCTUTh?

3. JlaliTe ompezeneHue JOrapu)MUYECKOro OEKPEMEHTa 3aTyXaHus. 3alluIIuTe
(hopMyITy aMILTATY IBI 3aTyXarollero Kouedanus.

AMmiuTtyna konebanuii MasTHuka midHOoM L =Im 3a Bpems t = 10 wmuH
YMEHBIIMIACE B IBa pasa. OnpeienuTh Jorapu(pMUIecKuil JeKpeMeHT KoJiebanui

4. 3anuiuuTe ¥ NosSCHUTE GopMyILy [UIs ONpelelleHrs CKOPOCTH 3ByKa B rase.
B tpy6e mmuHoO# [, = 1,2 M Haxomutcs Bo3ayx mpu Temneparype T = 300 K.

OmnpeneIuTh MUHIMAIBHYIO JacTOTy BO3MOXKHBIX KOIe6aHuUil BO3LyIIHOTO CToj0a B
IByX ciydasx: 1) TpyOa oTkpsITa; 2) TpyDa 3aKphITa.

5. 3anumuTe U noscHUuTE (GopMyITy rMeproja COOCTBEHHBIX KOJeOaHni B KOHTYPE.
KonebaTenbHbIi KOHTYD COCTOMT M3 KOHIAeHcatopa snekTpoeMkocThio C=200n® u
KaTymkd uHAyKTHBHOCTRIO 0,5 MKI'H (6e3 cepaeunuka). Onpenenuts JUIMHY
U3JIy4aeMOU KOHTYPOM BOJIHEIL.

6. Uto Ha3BIBAaeTCA PE3OHAHCOM 3JIEKTPOMArHHTHBIX Konebauui? Ilpu Kakom
YCJIOBHM OH BO3HUKAET?



ITepenarorias pagloCTaHLIUsS W3Iy4aeT 3JeKTPOMarHUTHBIE BOJHBI JUTMHOM
A = 300 m. KakoBa momiHa ObITh €MKOCTh KOHTYpa [IPUHUMAIOIIEH paJlOCTaHIINH,
4TOOBI OH PE30HUPOBAI HA 3Ty JUIMHY BOJHBI? MHAyKTUBHOCTE MPHUEMHOTO KOHTYpa
L =0,5 M.

7. Jlalite ompenenenue AM(pAKIUH CBeTa. 3JalUINUTE M MOSCHUTE (OpMyIy,
BEIPXKAIOIIYIO YCIOBME MHHMMyMa IpH pacdere JUGPAKIUOHHON KapTHHBEL OT
mienu. [Tokaxxure ¢ MOMOIIIBIO PUCYHKA TA(MPAKIMIO CBETA HA ILEIIH.

Ha mens mupuHoii a = 20 MKM mafaeT HOPMaJbHO INapajule/IbHBIA ITy40K
MOHOXPOMATHYECKOTO CBETa C JUIMHOM BOJHBI A = 5-107M. Haiftu mupuHy 1mepBoro
TUupaKIHOHHOTO MAaKCUMyMa Ha SKpaHe, y1alleHHOM OT IEJIM Ha PaCCTOSTHAN
L=1m
8. JlaliTe ompeneieHHe IUIOCKOMOMSIPU30BAHHOIO CBeTa. UTO Takoe ONTHYECKH
aKTUBHBIE BellecTBa?

Yron moBopoTa IIJIOCKOCTU MOJSpPH3alMKU JKEITOro CBeTa HATpus IpH
IIPOXO0XKIEHUM depe3 TpyOKy ¢ pacTBopoM caxapa paseH 40°. Jlnuna tpyOku £ = 15
CcM. YenpHOe BpallleHHWEe caxapa paBHO 1,17-1072 pag-m’/m-xr.  Ompenenuts
KOHIIEHTPAIMIO pacTBOpA.

9. B uem 3axmouaercs s3dpdext Komnrona? Ha ocHOBe Kakoi TEOpUH U KaK MOXKHO
00BICHUTH 3TOT 3 deKT?

®oton (A = 1 M) paccesics Ha CBOGOIHOM 3JIEKTPOHE 1oz yriom 6= 90°.
Kakyto momo cBoeit sHepruu GOTOH nepeia 3IeKTPoHy !
9. Jlaiite onpenenenue abCoMOTHO HepHOro tena. ChopMynupyWTe W 3alUIIATE
3akoH Credana bonbumana.

Temmepatypa abcomorHo yepHoro Tena 150°C. Ompezenuts, Ha

CKOJIBKO HY)XHO TIOBBICUTH TeMIlepaTrypy Tena, 4YTOOBI MOIIHOCTH CyMMapHOTO
U3ITy4CHHUsl yBEIUYMIIach B 5 pas.




12. OLIEHOYHBIE CPEJCTBA JJISI TEKYIIEI'O KOHTPOJISA 3HAHUN M
IMPOMEKYTOYHOMN ATTECTAIIMM OBYYAIOIIUXCA

Cucrema oneHwBaHMs 10 yueOHONM IMCUMNIMEE 1O OuUHOH W ouno-Nanunnii Hopuo
o0ydeHus

I cemecTp
Dopma KOHTPOJIA Magc. KoiH4ecTBO 02J1J10B
3a oany pabdorty Bceero
Texymuit KOHTPOIb:
- cobecenoBanue (maboparopHsie paboTH! Mo TemaM 1-6) ) 30
- cobecenoBanue (J1aboparopusie paboTsl o Temam 7-9) 5 15
- TeKyIIUi MOIYJIBHBIA KOHTPOJIL (Tembl 1-6) 25 55
- TEKYIIMH MOIYJbHBIM KOHTPOJE (TeMbl 7-9) 30
[TpomekyTOUHAas arTecTars 3aueT 100
Wtoro 3a cemectp 100

ITpumeyaHue. B COOTBETCTBHM C YTBEPIKACHHBIMU OLIEHOMHBIMH MaTepUanaMu no y4eGHoi JHCLUHIITHHE

II cemectp
®opma KOHTPOJIS Make¢. KoJin4ecTBO 0217108
3a oany pabdoTty Bceero
Texymui KOHTPOJIB:
- cobecenoBanue (1aboparopusie pabots: mo Temam 10, 11,
12) 3 9
- cobecenoBanue (J1aboparopHsle paboThl o Temam 13, 14, 3 9
15)
- TEKYILIUH MOJYJIbHBIH KOHTPOIE (TeMbI 1-5) 11 22
- TEKYUIHI MOJYJIbHBIM KOHTPOJIE (TeMBI 6-9) 11
[IpomerxyTouHas aTTecTaius IK3aMeH 60
Htoro 3a cemectp 100
BOHpOCBI AJIA MMOATOTOBKH K 3K3aMCHY
I cemecTp

I, du3nyeckre OCHOBBI KilacCHYeCKOM MexaHukd. Kunemaruka MaTepHaﬂbHOi:I
To4YkH. CKOpocTh. Yckopenue. TaHreHMaibHOE U HOpMaJlbHOE YCKOPEHHE.
2. KuHeMaTHuecKue XapakTEPUCTHUKU BpAIIaTelIbHOTO JBWXKeHHS. AOCOMOTHO

TBEpAOE Teno. YTIIIOBO# mMyTh, yIriioBas CKOpocTh. Ilepuon obpalienus U ero CBssb C
YacTOTON OOpallleHHs] W YIJIOBOM CKOPOCTBIO. YTJI0BOE yckopeHue. CBs3k yIIOBBIX
¥ JIMHEWHBIX BEJIUYMH.

3. Kunematuka. @opmMysibl AJisl IyTH, CKOPOCTH, YCKOPEHH, JJIsI paBHOMEPHOTO

Y PABHOIIEPEMEHHOIO [OCTYIATEIBHOr0 JIBUKECHU.

4.  Jlunamuxa. [lepsbiit 3akoH Hetorona. MHepiinanbHbie CHCTEMBI OTCUETA.
IlonsiTve cuibl U Maccsl. Bropoil u Tpetuid 3akoHbl HeroToHA.

. Junamuka BpanaTeabHOIo JBUKEHHUS TBEPAOTO TEa.

6. Mexanuueckass pabora. MoiHocts. KoHcepBaTHBHBIE H IHCCUIIATMBHBIE

cuibl. PaboTa ynpyro#i cusbl. PaboTa B mose Cuibl TATOTEHHUS.




i OHeprust - ejuHas Mepa pasnu4HBIX (OPM BIKEHHS MAaTEpHH.
Mexanuueckas sueprus. CBI3b M3MEHEHHUS KHHETHYECKOM SHEPTUHU Tena ¢ paboToi
TNPUIIOXKEHHBIX K HeMy cuil. KuHeTudeckas SHEprusi BpallaioIlerocs TBEPIOro Tena.
8. Mexanuyeckas sneprust. TTOTEHUMAIBHAS SHEPIUs Tea B MONE TATOTEHMA.

[loreHuunansuas  sHeprust ynpyroi medopmanum. I'padudeckoe mpencTasieHue
IIOTEHLUAIbHOHU OHEPI'WH IIPU  ITOMOIIH IMOTEHIIHAIEHBIX KPHBBIX.

9 3aKOHBI COXpaHEHMS M HX POJb B (U3MKe. 3aKOHBI COXPAHEHMS MMITYJIbCa,
MOMEHTa UMILyJIbCa, MEXaHUYECKOM SHEPTHH.
10.  MonekynsapHo - KHHETHYECKOE M  TEpMOJMHAMHYECKOE  OIUCAHHE

MaKpoCKonu4Ieckux cucreM. OCHOBHOE ypaBHEHHE MOJIEKYISPHO - KMHETHYECKOM
TEOPHUH IS AaBiieHus. 1 'a30Bble 3aKOHBI Kak CJIeJICTBUE OCHOBHOTO 3aKOHA.

11.  DnemeHTBI KIacCHYeCKO# CTATHCTHKH. Pacrpenenenue MOJNEKYN HIEalbHOTO
rasa Mo CKOpoCcTsM M 3HeprusaM. CKOPOCTH Tra3oBBIX MOJIEKY] W HX OIBITHOE
OInpeeeHue.

12, WpeanpHblii ra3 B 1oje TArOTeHWs. bapomerpudeckas (opMyia.
Pacnipenenenue bonsrMana 1o noTeHIAANIBHBIM SHEPTHSM.

13.  ®uspueckue OCHOBBI TEPMOJAMHAMMKH. TepMOIMHAMMYECKas  CHCTEMA.
IMousTre o paBHOBecuu. O6paTUMOCTh ¥ HeOOpaTUMOCTh, PaboTa B TEpMOIMHAMUKE.
14.  Ilepsoe nauano repmogunamuku. Temnoémkocts. Cesizs Cp u Cv.

15.  Crenenn cBoGoxsl. Pacmpenenenwe sSHeprum IO CTEHNEHSAM CBOOOJIBL
BuyTpenHsis oHeprus  umeanbHOro rasa.

16.  HampaBneHHOCTH CaMOIPOM3BOJBHBIX IIPOLECCOB B 3aMKHYThIX CHCTEMax.
TepMoaunamuueckass BepOSTHOCTb. DHTPOIUSA U €€ CTATHCTHIECKHAN CMBICIL.

17. DOutponus. CBs3b 3HTPONUH C TEPMOJMHAMUYECKUMU BelTWUMHAMU. BTopoe
HA4yajno TepMOAMHAMUKH.

18.  M3zoxopHelii u wu300apHbIi mpoiiecchl. [IpuMeHeHHe K HUM IEpBOro H
BTOPOT'0 Ha4al TePMOJUHAMHKH.

19.  Mszorepmuyeckuit u aguabatudeckuii npoieccel. [I[puMeHeHre K HUM IIEPBOTO
¥ BTOPOI'0 3aKOHOB TePMOIAMHAMUKH.

20.  Hwuxn Kapnao. KoadduieHT monesHoro AeiCTBHS HIEaIbHOM TEIJIOBOM
MAIIIUHEI.

21. DddextuBHbI paanyc MosieKyd. YHCIIO CTONIKHOBEHHH M CpenHss IJIHHA
cBOOOHOrO pobera Moseky1. Bakyym.

22. JfBnenwe mepeHoca B TaszaX. HampaBleHHOCTH MPOIECCOB IMEpPEeHoCa.
OKCIIepUMEHTalIbHBIE  3aKOHBI SIBJIECHHH IepeHoca.

23. MonekynsipHO - KHHETHYECKas TPAaKTOBKA SBJIEHHS IIEPEHOCA. 3aBUCHMOCTH
K03 OULUEHTOB MepeHoca OT apaMeTPOB COCTOSHMSL.

24.  PeanbHble ra3el. YpasHenue Ban-nep-Baainbca.

25.  DnekTpocTaTHKa. 3aKOH COXpaHeHHMs 3apsaa. 3akoH KynoHa

26.  Ilorox Bektopa D. Teopema I'aycca u eé npuMeHeHHE K BBIYHCICHHIO OJTEH
PAaBHOMEPHO 3apsiKEHHBIX OECKOHEYHO TMHHOTO LHMIHHIPA U ChHEepHL.

27. Teopema l'aycca u e€ npuMeHeHHWE K BBIUUCIIEHWIO TIOJS PaBHOMEPHO
3apsDKEHHBIX IIJIOCKOCTEH,  ABYX MapajllelIbHBIX MIJIOCKOCTEH.

28. PaboTa cuI 3NIeKTpOCTaTHYECKOro moss. Teopema O NUPKYJIIHM BeKTOpa
HAIIPSDKEHHOCTH  3JIEKTPOCTATUYECKOTO TTOJISL.



29. IloreHumannHas SHeprus 3apsiga B 3jeKTpocrarudeckoM noine. IloreHnuan.
OKBUIIOTEHLIMATbHbBIE noBepxHocTd. CBS3p MeXIy HalpsSHKEHHOCTHIO U
HOTEHIIUAIIOM.

30. TIpOBOJAHMKM B 3JIEKTPUYECKOM LOJE. DICKIPUEMKULIB  RKumjchLarupa.
OHeprus 3apsHKEHHOTO MPOBOJAHUKA, KOHAEGHCATOPA. DHEPTHUs JIIEKTPOCTATHIECKOTO
TOJIS.

31. DOnexrtpuueckuid ToK. TOK MPOBOJAMMOCTH M YCJIOBHS €r0 CYLIECTBOBaHMS.
Cuna toka. ITnotHocThs TOKa. [IoHSITHE O CTOPOHHHUX CHIIAX.

32. DJIC ucrounuka Toka. ITamenue HanpspkeHus. 3akoH Oma (MHTerpajgbHas U
maddepennpaibias  (Gopma 3aIucH ).

33. MaruutHoe Toje M €ro XapakrepucTHku. I 'paduueckoe uH3oOpaxKeHUe
MarHUTHOT'O ITOJI.

34. 3axon bwuo-Casapa-Jlammiaca. MaruutHoe I0J€ MPSMOJIMHEHMHOIO TOKA.
MarnuTtHOe 1oje KpyroBoro Toxa.

35. Teopema 0 HUPKYJISALKAYA BEKTOPA MH/IYKIIUH MarHUTHOTO 110Jis1. 3aKOH MOJIHOIo
TOKa ¥ €ro NpPUMEHEHHe K pacueTy MArHUTHOrO Mojii OECKOHEYHO MAIUHHOIO
COJIEHOM 1A ¥ TOPOUTIA.

36. JlelicTBue MarHuTHOro moiisi Ha ToK. 3akoH Awmmepa. KonTyp ¢ TOkoM B
MarHUTHOM I10JI€.

37. Cuna Jlopenna. [IBiwxeHue 3apsykeHHOR 4acTHILI B OJHOPOJHOM MarHUTHOM
nmose (0=90°). JIBmxeHue 3apspKEeHHOW 4YacTHLBI B OJHOPOJHOM MarHMTHOM IIOJI€
(yron mexxay v u B e paBen 90°).

38. Cuna Jlopenua. JIBuwxeHue 3apsDKEHHOM 4YacTHIBI B COBMEICHHBIX
3JIEKTPHYECKOM U MarHUTHOM HOJIX. DPPexT Xona.

39. IloTok BekTOpa MarHuTHOM MHAYKIMH. [loTOKOCHEIIIIEH E.

40. Pabora nmo nepeMelleHHIO MPOBOJHMKA M KOHTypa C TOKOM B MarHMTHOM
noie.

41. Ssnenue snekrpoMarauTHOM uHAyKimu. [Ipupopa DJIC unaykiuu. 3akoH
®apanes. [Ipasuno Jlenua. Toxu Dyko.
42. SIBieHHe CaMOMHIYKIHMHM. MHIYKTUBHOCTh. SIBI€HME B3aWMMHOW WHIYKIHU.

B3auMHas UHyKTMBHOCTb. DHEPIus MarHMTHOTO IOJI.

43. MarHuTHBIE CBOMcTBAa BellecTB. Bektop HamarHuueHHoctd. CBssb
MarHMTHOM BOCIIPUMMHYHMBOCTYA ¥ MarHUTHOM IIPOHUIIAEMOCTH.

44.  MaruuTHbsle MOMEHTEI 3JIEKTPOHOB U aroMoB. CBOWCTBA JHaMarHeTUKOB H
napaMarHeTikoB.. ITpupoa nuaMardeTusMa U napamMarHeTusa.

45. CsoiictBa ¢eppomaraetikoB. Touka Kropu. MarHuTHbBIA — rUCTepe3uc.
MarautomMsirkue ¥ MAarHUTOXKECTKHE MaTepHallbl.




Bormpocsl st mOAroTOBKH K 3a4€Ty

II cemecTp
1.  Konebanus. Omnpenenenue u kinaccuduxanus. ['apmonuyeckue KonebaHus
CKOpPOCTb U yCKOpEHUE. | [pyIKUHHbIA MASITHUK.
2. 3amaya o MaremarudeckoM M (QuzndeckoM MasTHUKe. CoOCTBEeHHBIE
3IIEKTPOMAarHUTHBIE KOJIeOaHHs B HJEalbHOM KOIeOaTenbHOM KOHTYpe. DHEprHs
rapMOHMYECKOr0 OCHMILIATOpA (MEXaHUUECKHe U 3JeKTPOMAarHUTHEIE KojeGaHus).

3. CrnoxeHue TrapMOHHYECKMX KoJeDaHUM OJMHAKOBOIO HAmNpaBIEHHS C
OJITMHAKOBBIMH YaCTOTAMH.
4. Cnoxenne rapMOHUYECKUX KOJeOaHUM OAMHAKOBOI'0 HAIPaBJICHMS CO ClieTrkKa

OTJIMYAIOIIUMHUCS 4acToTamMu. bueHus. CllokeHHWe B3aMMHO IIE€PIEHIUKYJISIPHBIX
kosiebanuii. @urypsr Jluccaxy.

5. 3aryxaroiue MEXaHWYECKHE M  DIIEKTPOMArHUTHBIE  KOoJeOaHus.
JuddepennnanbHoe ypaBHEHHE 3aTyXarOIUX 3JICKTPOMAarHUTHBIX KojleOaHui, ero
pelIeHue M aHanu3. 3aryxarourge KojedaHus. XapakKTepUCTHKH 3aTyXaHHUd
KoJie0aHuH.

6. BrinyxieHHble Konebanus. luddepennnansHoe ypaBHEHUE M €r0 peIIeHHe.
Pe3oHnanc.

[ Bonupl. IlpojonbHble W TONepevyHble BOJHBL YpaBHEHHE ILIOCKOU

rapMOHHMYECKOH BOJHBI M ero adamu3. CKoOpoCTb pacrnpoCTpaHeHHsI BOJIHBIL.
BonHoBoe ypaBHeHHe. DHeprusi BOJHOBOTO IBIDKeHUs. BexTop YMoBa.

8.  Crosume Bonubl. KoneGanus crpyHssl. IloHATHe 0 KBaHTOBAaHHUHU.

9. MHpem Makcsemna. BuxpeBoe snektpuueckoe moise. I[lepsoe ypaBHeHUE
Maxcsemia. Toxu cmemenus. Bropoe ypaBHenme Maxkcsenna. IlonHas cuctema
ypaBHeHHH Makcgeia.

10. IlIpenckazanue Teopuen Makcgsenna 9JI€KTPOMarHUTHBIX BOJIH.
DneKTpOMarHuTHbIE BONHBI ¥ HMX cBodcrBa. Bekrtop IloiinTunra. Illkana
JIIEKTPOMArHUTHBIX BONH. MI3mydeHue SeKTpOMarHUTHBIX BOIH. B3aumopenctBue
3JIEKTPOMArHUTHBIX BOJIH C BEIIECTBOM.

11. Onruxka. Wurepdpepenuuss cBera. OOlee ycioBue HaOJII0IeHHU
HHTepOEPEHIMOHHBIX MaKCMMyMOB M MHHUMyMOB. MHTrepdepeHius cBera.
['eomeTpuueckas pa3HOCTB Xoza. Onrudeckas pasHOCTh X0/a.

12. Wurepdepennns B TOHKUX IUIeHKaX. Ilomocel paBHOW TOMIIMHBI U PABHOI'O
HaKJIOHA.

13.  Jludpakuus csera. Ilpunnun [oiirenca-@penens . Merox 3oH @peHens.
Jludpakuus OT OHOM HIENH.

14.  Jludpakuus ceera. JludpakumoHHas pemerka. Judpakius peHTIeHOBCKHX
nayueit. ®opmyna Bynsga-bparra.

15. Tlonspusanusa csera. 3akoH Mamoca. ®Popmyna bproocrepa. [lBoiiHOe
ydenpenomiierne. SIBnenue aquxpousma. llonspusatop u aHanu3aTop.

16. KBanrToBas onTuka. @OTOH U €r0 XapaKTEPUCTUKH.

17.  Temnnosoe U3JIydEHUE. XapaKTepUCTHUKH Jy4YeuCITy CKaTeIbHOM,
TIOTJIOIATEIFHON M OTpakaTeIbHOW CIIOCOOHOCTH Teldl. AOCOIIOTHO YepHOEe TENO.
3akon Kupxroda.




18.  3akoHOMEpHOCTH H3ITydeHus: abCONOTHO 4epHoro Tena. 3akoHsl Credana -
bonermana u Buna.

19.  ®@oroaddexr. 3akous! horosddexra. Dopmyna DitnmiTeiina.

20.  Mogenu atoma. Maes ae-Bpoitns. Kopnyoxynaprno-sonnosoit  gyainnsm
MaTepHUH.

21.  CooTHolueHHe HEONpPEAEIeHHOCTEH ['eiisenbepra. BonnoBas dyukuusa. Ee
CBOWCTBA M HOPMUPOBKA.

22.  VYpasHeHue Ipenunrepa s CTallMOHAPHOT'O COCTOSIHUSL. 3amaga o
CBODO/IHOM 3JIEKTpPOHE.

23.  3amaua o0 oJeKTpoHe B GeCKOHEUHO IIyOOKOM IOTEHIMATLHON sMe.
CoGcrenHble (yHKIMH. BeposSTHOCTH HAXOXKICHHUS 3JIEKTPOHA B Pa3jIUYHBIX
MecTax siMbl. TyHHenbHbIH 3 deKT.

24.  3amaua 06 onekTpoHe B 6eCKOHEUHO IIyGOKOM [OTEHIMATBHON sMe.
KBaHTOBO-MeXxaHuYecKast Teopus aToMa Bogopoaa. Ksantosanue sHepruu. [ naBHOe
KBaHTOBOE YHCJIO.

25.  KBaHTOBaHMe OPOMTAIBHOTO MOMEHTA umiyibsca. OpOuranbHOE KBAaHTOBOE
aucio. [IpocTpaHcTBeHHOE KBaHTOBaHKe. MarHUTHOE KBAHTOBOE YHCIIO.

26. Crin a1extposa. CIMHOBBIA MArHHTHBIA MOMEHT 3JIEKTPOHA.

2. OHepreTHYECKu CIIEKTpP BOZOpOAA. Jlo3BoJIeHHBIE COCTOSIHUS,
BBIPOJK/ICHHbIE COCTOsiHMSA. [loTeHInael Bo30y X 1eHus, MOHU3AIINH.

28.  IlpuHUMIBI 3amOJNHEHHS] COCTOSHMH. IlepHomudeckas CUCTeMa SJEMEHTOB
HN.

29. Meuneneena

30.  OcHOBBI (pu3MKH TBEPABIX Tesl. BOSHMKHOBEHME JHEepreTHYecKuX 30H IIpH
00pa3oBaHWUK KpUCTANIA.

31. 3oHHas CTPyKTypa HNpOBOIHHUKOB, MOJTYTIPOBOJHUKOB, IHU3JIEKTPHKOB.
Jlenenue TBepEIX TeI Ha [IPOBOJHKMKM, IOTYIPOBOJHIKH, JUDIIEKTPHUKH.

32.  ®wusuka MeTamIoB. DHEPreTUIECKHii CIEKTp IEKTPOHOB B MeTAIUIAX.

33.  ®ynxumsa pacnpesenenns Pepmu-/lupaka ¥ ee aHamm3. Pacder sHeprum
®epmu B MeTamte. [IIOTHOCTH COCTOSHHUIA.

34.  DNeKTpOHHBIE CBOMCTBA METAIOB. DIEKTPONPOBOLHOCTH  METAILIOB.
DOHOHEI.

35.  CBepXmpoBOIUMOCTE. MaruautHsie CBOICTBAa CBEPXIPOBOIHUKOB.
Ilpumenenne cBEpXIIPOBOAMMOCTH B HAayKe U TEXHUKE.

36.  Ilomymposommumku.  CoGCTBEHHAs  IPOBOAMMOCTE  IOJTYIPOBOJHHUKOB.
IIpumecHas MPOBOJAMMOCT IOIYIPOBOIHUKOB. IlOMyNpPOBOHUKH p-THIA H  N-
Tuna. KoHTakTHBIE fABJEHHS B IMONyNPOBOAHHWKAX, p-h-Tepexoj. BHyTpeHHu

(horoadexr.
37.  Ouswuka sapa. OCHOBHbIE XapPAKTEPUCTHKH A1pa. DHEPTHS CBI3H Sep.
38. OcHOBHblE CBOMCTBA SAEPHBIX CHIL PanuoakTuBHOCTBE.  3aKOHBI

PanroakTUBHOIO pacmaja. SaepHsie peakiyu.



13. PACIIPE/JIEJIEHVE BAJLJIOB, KOTOPBIE [TOJIYYAIOT OBYYAIOIIUECSH HA DK3AMEHE.
I cemectp —3auer

MaxkcumanbHoe Ko4yecTBO 62108 32 TeKy i KOHTPOJIb B MaxkcumanbHas
CAMOCTORTE/IbHYI0 PadoTy CyMMA 0AL10R
IlepBsiii cemeeTp 3auer
Cmbici10B0oi Moxyan Ne 1 CmbicnoBoi Moay.ib Ne 2
T1 T2 13 T4 T5 T6 i T8 T9 100
11 11 11 11 11 11 11 11 12

T1,T2, T3, T4, TS5, T 6, — TeMbl CMBICIOBOTO MomyJs |
T7,T 8, T 9— remsl cMeIciOBOrO MOy IS 2

II cemectp - sx3amen

Makcumanbnoe KoaH4YecTBO 6A/LT0B 32 TeKY Ml MaxkcumansHas cymma 6a/uios
KOHTPOJIb H CAMOCTOSTENbHYI0 paboTy
IlepBsiii cemecTp Texymmii | Dx3amen Bcee Buab1
CMmbicaoBoii moayan Ne 1 CMmbIci0BoO# KOHTPOJb yueOHOH
MoayJab Ne 2 OeATeJILHOCTH
T10 T11 T12 T13 | T14 | Ti15
6 6 7 7 i 7 40 60 100

T 10, T 11, T 12— TeMBI CMBICTIOBOTO MomyJisi 3
T 13, T 14, T15— rembl cMbICI0BOr0 MOy JIs 4

CooTBeTcTBHE TrOCYIapCTBEHHOM IIKaJIbl OLIEHMBAHUS AKaIeMHYIECKOM

yCIIEBaeMOCTH
Cymma 6auioB 3a ITo rocynapcreennoii Onpeaenenne
BCe BUIBI yueOHOM mKajne
NeATEIbHOCTH
90-100 «Otnuano» (5) OTJIHYHO — OTJIMYHOE BBIOJTHEHHE C
HE3HAYUTEIBHBIM KOJIHYECTBOM
HETOYHOCTEH
80-89 «Xopomwmo» (4) XOPOIIIO — B LIEJIOM IIPABHIILHO

BBINOJIHEHHAs paboTa ¢ He3HAYHTEIbHBIM
KOJIMYECTBOM omn60K (10 10 %)

75-79 XOpOIIO — B LEJOM TIPaBUIIBHO

BEIIIOTHEHHAs paboTa ¢ HEe3HAYUTENLHEIM
KonuuecTBOM omubok (o 15 %)

70-74 «Y IOBIETBOPHUTENBHOY (3) YIOBJIETBOPHTENBHO — HEILIOXO,
HO CO 3HAYUTENbHBIM KOJTHYECTBOM
HEI0CTAaTKOB
60-69 YJIOBJIETBOPUTEIEHO — BEITIOJIHEHHE
YIOBJIETBOPSET MUHHUMATEHBIC KPHTEPHH
35-59 «HeynosnetsopurensHo» HEeyIOBIETBOPUTEIHHO —
(2) C BO3MOYKHOCTBIO IIOBTOPHOM aTTecTaliun
0-34 HEYIOBJIETBOPUTEIBHO —

¢ 00513aTEIBHBIM IOBTOPHBIM H3Y4YEHUEM
JUCIIUIUIMHEI (BBICTABIIAETCS KOMHUCCHEH)




CoOoTBETCTBHE roCyJapCTBEHHOM KB OIIEHUBAHMS aKaJIeMUUYECKOM
YCIIEBAEMOCTH (3a4€T)

Cymma 6aJinoB 3a ITo rocyaapcTBeHHOI Onpenenenne
BCE BH/BI Y1¢0HOH mKaje
AeATeIbHOCTH
60-100 «3a4TeHoN [IpaBunbHO BeIONHEHHAs paboTa.

MookeT OBITE HE3HAUUTEIHLHOE
KOJIHYECTBO OMIHO0OK

0-59 «He 3auteno» HEeyI0BJIETBOPHTENLHO —
C BO3MO)KHOCTBIO IOBTOPHOM aTTecTaluu

14. PEKOMEHIYEMASI JINTEPATYPA

OcHoBHasn:
1. ®usuxa (gacte 1): yuebHoe mocobue I CTy JEHTOB HampasieHus moAroToBku 38.03.07
«Tosaposenenue» npoduns « ToBapoBeeHHE U IKCIIEPTU3A B TAMOIKEHHOM JIENIE) YPOBHS
BBICIIIETO MPO(ECCHOHATIBHOTO 00pa3oBanus «bakaraBpuary, O4HON ¥ OYHO-3a04HOM (GOpM
obyuenns / H.H. MBaxnenko — Jlonenx: [['O BIIO «{ouHYDT»], 2018. — 98 c.
2. ®u3kKa KOHJICHCHPOBAHHOIO COCTOSHMA B NPHMEpax M 3afadax [DIeKTpoHHBI pecype] :
yueOHoe mocobue s CTyaeHToB, oOyyarommxcs 1o Hanpasienuio 04.03.02 «Xumus, dusuka u
Mexanuka marepuanos» / B. H. benko, E. A. TyrtoB, A. M. Hukummuna, A. B. AGpamos. —
OJeKTPOH. TEKCTOBBIE TaHHBIE. — BOpoHEX : BOpoHEKCKHil rocynapcTBEHHEIH apXHTEKTYpHO-
cTpoutensHbi yHuBepcuter, ObC ACB, 2017. — 79 c¢. — 2227-8397. — PexuMm JocTyIa:
http://www.iprbookshop.ru/72951.html

JdononHuTeabHasn:

1. ®wuswuka. JIabopatopHslit npakTikyM 10 ¢usuke. Yacts 1.YuebHO-MeTOMMUECKOE TOCOOHE
IJIs1 TIOATOTOBKYM K 1abOpaTOpHbIM pabotaMm 1o (hu3uKe UIs CTyICHTOB HalpaBIeHUN
noarotoeku: 15.03.02 « Texnonormueckue Mamuusl 1 obopyaosanue»; 13.03.03 «
DnepreTuyeckoe MamuHocTpoerue»;38.03.07 « ToBapoBeieHuE », CIECLHHANM3ALHN ; «
ToBapoBenenne u sKcrepTH3a B TAMOKEHHOM Jiefiey, « ToBapoBeieHue
NPOOBOJIECTBEHHEIX TOBAPOB U KOMMEpYecKas IesSTelLHOCTEY, « ToBapoBenenue
HEIPOIOBOJIBCTBEHHEIX TOBAPOB M KOMMepUecKas JAedarenbHocThy»; 19.03.04 "Texnonorus
NPOAYKIMU U OpraHu3amus o0ImecTBEHHOro muTanua”, cneranusanui: "TexXHoJI0ruu B
pPECTOpaHHOM X03sHcTBe" OYHOM U 0YHO0-3a09HOH dopm oOyuenus./H.JI.PomareHko -
Honenx: IonHY 3T, 2017.- 100 c.

2. Ceprees, H. A. ®u3nka HaHOCHCTEM [DNEKTPOHHBIH pecypc] : Monorpadus / H. A.
Ceprees, /1. C. PaOymkus. — DieKTpoH. TeKCTOBBIE AanHble. — M. : Jloroc, 2015. — 192
c. — 978-5-98704-833-7. — Pexum mocryna: http://www.iprbookshop.ru/33418.html

3. Kysmenos, C. U. Kypc ¢u3uku ¢ npumepamu peruerus 3a1a4. Yacts I11. I'eomeTpuueckas u
BOJIHOBAas ONTHKA. DJIEMEHThI aTOMHOH U sinepHoi husnku. OCHOBBI (DHU3UKH
3JIEMEHTAPHBIX YacTHUI] [DNeKTpOHHBIN pecypce] : yuebnoe nmocobue / C. . Ky3nenos. —
ONEKTPOH. TeKCTOBBIE IaHHbIe. — TOMCK : TOMCKHI MOJTUTEXHUYECKHI YHUBEPCUTET,
2015. — 302 ¢c. — 978-5-4387-0428-7. — Pexxum mocTymna:
http://www.iprbookshop.ru/34672 .html

4. 3ro3uH, A. B. ®uzuka. Mexanuka [DIeKTpoHHBIH pecypc] : yueGHOe mocobue it By20B /
A. B. 3i03un, C. b. Mockosckuii, B. E. TypoB. — DnekTpoH. TeKCTOBEIE JaHHBEe. — M. !




5.

6.

Axanemuyeckuii Ipoext, 2015. — 436 c. — 978-5-8291-1745-0. — Pexum noctyna:
http://www.iprbookshop.ru/36623.html

Mockosckuit, C. b. Kypc craructideckoit husuku u TepMOAUHAMUKY [DI€KTPOHHBIH
pecype] : yueOHuK i BY30B / C. b. MOCKOBCKMI, — DNEKTPOH, TEKCTORKIE TAHHBIE, — M.
: Akanemugeckuit |lpoexr, Gong «Mup», 2015. — 317 ¢. — 5-8291-0616-7. — Pexcum
nocryna: http://www.iprbookshop.ru/36735.html

Kysuenos, C. W. Kypc nexuuii o ¢usuke. Dnekrpocratuka. [I0CTOAHHEIH TOK.
OnexrpomaraeTusM. KoneGanus u BoJHbI [DNEKTpOHHEIN pecype] : yuebnoe mocobue / C.
Y. Kysnenos, JI. U. Cemxuna, K. Y. Porosus. — DieKTpoH. TEKCTOBEIE JaHHbIE. — TOMCK
: Tomcxuit nonurexunyeckuit yausepeuter, 2016. — 290 ¢. — 978-5-4387-0562-8. —
Pexxum noctyna: http://www.iprbookshop.ru/55192.html

YuebHO-MeTOAMIECKHE H3JaHHHA:

1.

IIlepbaxos, P. H. Metonosnorus u dhunocodust GU3MKU [UI yUUTENs [ DIeKTpOHHBIH pecypc]
yuebnas mororpadus. [Tocobue s yuureneit pusuku u npemonasarenei sy3os / P. H.
[Ilep6axos, H. B. [IlaponoBa. — D1eKTpoH. TekcTOBbIe AaHHbIe. — M. : IIpomereit, 2016.
— 270 ¢. — 978-5-9907453-0-8. — Pexum mocTymna:
http://www.iprbookshop.ru/58150.html

3sezauna, H. A. Monexynsipaas ¢pusuka. Tepmonunaamuka [I1eKTpoHHEIH pecypce] :
y4eOHO-MeToAuuecKoe 1ocobue 1o BHITOJHEHUIO HHANBULY &JIbHBIX JOMAIIHUX 3a/IaHui 110
¢dusuke / H. A. 3Be3nuna, H. B. TTymkapesa, I'. B. CakyH. — DJIeKTpOH. TEKCTOBBIE
nanuele. — ExatepunOypr : Ypanbckuil penepaibubiii yuusepeuret, ObC ACB, 2015. —
44 c. — 978-5-7996-1394-5. — Pexum nocrymna: http://www.iprbookshop.ru/68260.html
Ceprees, H. A. ®u3uka Hanocuctem [DeKTpoHHbIN pecypc] : MoHorpadus / H. A.
Ceprees, /1. C. Pabymkun. — DneKkTpoH. TekcToBble nanusie. — M. : Jloroc, 2015. — 192
¢. — 978-5-98704-833-7. — Pexum nocryra: http://www.iprbookshop.ru/33418.html
Kysuenos, C. Y. Kypc dusnxu ¢ npumepamu perrerns 3agaq. Yacts I11. 'eomerpuyeckast u
BOJIHOBAs ONTUKA. DJIEMEHTHI aTOMHOH U siiepHO# hu3uku. OCHOBEI QU3UKU
9JIEMEHTAPHBIX YacTHUI] [ DNEKTpOHHBIN pecypc] : yuebroe nocobue / C. Y. Ky3Henos. —
ONEKTPOH. TEeKCTOBbIE naHHble. — Tomck : ToMckuii monuTexHuyeckuityausepeuter, 2015.
— 302 c¢. — 978-5-4387-0428-7. — Pexum focryna:
http://www.iprbookshop.ru/34672.html

3ro3uH, A. B. ®u3suxa. Mexanuka [DneKTpoHHBIH pecype] : yuebHOe ocobue mist By30B /
A. B. 31o03un, C. b. Mockosckuii, B. E. TypoB. — DieKkTpoH. TeKCTOBbIE JaHHbIE. — M. :
Axanemuyeckuit [Ipoekrt, 2015. — 436 c¢. — 978-5-8291-1745-0. — Pexum nocrymna:
http://www.iprbookshop.ru/36623.html

Mockosckuit, C. b. Kypc cratuctiudeckoit Gu3uky U TepMOIMHAMUKH [DIEKTPOHHBINA
pecype] : yaeonux ams By30B / C. B. MOCKOBCKHIL. — DIIEKTPOH. TEKCTOBEIE JaHHBIE. — M.
Axanemmueckuii [Ipoext, @oun «Mupy, 2015. — 317 ¢. — 5-8291-0616-7. — Pexum
noctyna: http://www.iprbookshop.ru/36735.html

Kysnenos, C. W. Kypc nexuuit mo ¢pusuke. DnekrpocraTrka. [I0cTOSHHBIH TOK.
Onexrpomaraetusm. Konebanus u Bonusl [DinexTpornsii pecype] : yuebroe nocobue / C.
W. Kysnenos, JI. M. Cemkuna, K. . Poro3us. — DeKTpoH. TEKCTOBBIE JaHHbBIE. — TOMCK
Tomckuit monurexuuyeckuit yausepeurter, 2016. — 290 ¢. — 978-5-4387-0562-8. —
Pexwum nocryna: http://www.iprbookshop.ru/55192.html

15. ”TH®OPMAIIMOHHBIE PECYPCBbI

. ABTOMaTH3upoBaHHas Oubnuoreunas uHbopmanmonnas cuctema UNILIB [DnexTpoHHBIH

pecypc] — Bepeus 1.100. — Dnextpon. man. — [[donemnk, 1999- . — Jlokan. cets Hayu. 6-xu
I'O BIIO [onen. Hai. yH-Ta 9KOHOMHKHM H ToproBinu uM. M. Tyran-bapanosckoro. —
Cucrem. tpebosanms: 1K ¢ mpomeccopom ; Windows ; tpancmopt. npotokoist TCP/IP u
IPX/SPX B pexn. Microsoft ; Meliie. — 3ari. ¢ skpaHa.



2. IPRbooks: Diextponno-6ubnuoreunas cucrema [Dnekrponnsii pecype] : [«AW I Dp
Memmar] / [OOO «Aii ITu Op Memuan]. — DneKkTpoH. TeKCTOBHIE, TabN. u rpad. AaH. —
Caparos, [2018]. — Pexxum goctyrma: http://www.iprbookshop.ru. — 3ari. ¢ sxpana.
Elibrary.ru [Snextponsii pecype] : nay4. anexrpon. 0-ka / 000 Hayu. amexTpon, 0-ka, —
OUGKTPOH. TEKCIOBbIE. M TAOI. JiaH. — [MOCKBa| : UUU Hayu. smexTpon. b-ka., 2000- —
Pesxum nocryna : https:/elibrary.ru. — 3arm. ¢ sxpana.

4. Hayunas osnextponnas 6mbimorexa «Kubepllenuukay [Onextponnsni pecypc] / [O0O

«Hreocy ; E. Kucnsk, JI. Cemsaxun, M. Ceprees]. — DexTpoH. TeKcTOBBIE aH. — [Mocksa

: 000 «HMreocy, 2012-]. — Pexum goctyna : http://cyberleninka.ru. — 3arm. ¢ JKpaHa.

Hanmonansnas Drektponnas bubnuoreka.

6. «llompen CnpaBounukm» [DneKTpoHHEBIA pecypc] : 2mekTpoH. 6-ka / [Basa maHHBIX
SKOHOMHKH M mpaBal. — DJeKTpoH. TeKcToBble naH. — [Mocksa : 00O «ITosmpen
CnpaBounukn», 2010-]. — Pexum mocryna : hitps:/polpred.com. — 3ars. ¢ skpaHa.

7. Book on lime : OnextpoHHO-6HGmMOTeuHas cucTeMa [DmexTpoHHBIE pecype] : 00O
«KHWKHBIH T0M yHHBEPCHTETa». — DIEKTPOH. TEKCTOBEIe daH. — Mockaa, 2017. — Pexum
moctyna :https://bookonlime.ru— 3ari. ¢ skpana.

(5]
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8. VuuBepcuterckas Oubnamoreka ONLINE : DiekrpoHHO-6uONHOTEYHAS CHCTEMA
[Onexrponmsiit pecypc] : OO0 «Jlupekt-Menua». — DIEKTPOH. TEKCTOBHIE NaH. —
[Mocksa], 2001. — Pexxum noctyma : https:/biblioclub.ru. — 3ari. ¢ sxpana.

9. busmect3akon [DnekTpoHHbBIA pecypc] : Arperatop mpaBOBOM uHpopmanuu /

[Mudopmanmonno-npasopas miargopmal. — DNeKTpoH. TekcToBble faH. — [[Jonenk, 2020-].
— Pexum nocryna : https://bz-plus.ru. — 3arm. ¢ 3xpana.

10. OnexTponusni karanor Hayunoit 6u6nmorexkn J[OHEIKOTO HAIMOHATHLHOTO yHUBEpCUTETa
SKOHOMHKH ¥ TOproiau uMeHH Muxauna Tyran-baparoBckoro [DnekTporHbIil pecypc] /
Hb  JlonHYDT. — DOumektpon. man. - [Jomenx, 1999- ]. — Pexum
mocrymna: http://catalog.donnuet.education — 3aru1. ¢ sxpana.

16. MATEPUAJIBHO-TEXHUYECKOE OBECHEYEHHUE YYEBHOM JUCLIUTLTAHBI

1. Yuebnrie aynuropun No 3301, 3531 mms nposeieHns eKiuit: yueGHas Me6ess, 10CKa,
MyIbTUMEIUAHbIH IPOEKTOP (IIEPEHOCHO#), 9KpaH (IIepeHOCHOiH), CTAHOHApHAST Kadempa nexropa;

2. VYueOnas maboparopusi «MexaHuka, MONEKyIspHAas (pH3HKA, JJIEKTPUYECTBO H
marseTusm» Ne 7109 quis nposeeHus 1abopaTOpHbIX 3aHsTHIL: yueOHas Me6es, 10CKa, yCTAHOBKA
«CronkHOBeHKe MApoB» ¢ G10kom nuTanus ®M-17, ycraHoBka « MasTHUK OGepbekay ¢ HIoKOM
nutanuss ®M-1/1, ycranoBka «Monyns FOnra momyns cipura» ¢ 61oxom murands ®M-1/1 B
komm. ®U-19, ycranoska ans msyuenus sddexra Xomna ®IIK-08, ycranoBka mms u3ydeHHS
PaclIMpEHHOr0 ra3a npM anauabaTWYecKoM paCIIMpEeHHH, YCTAaHOBKA JUIS HCCIICHOBAHHA
3apucumoctd KIIJI uctoynnka Toka OT Harpysku, yCTaHOBKA /Ul ompeleieHHs KoddhuimenTta
Tpancopmanuu u KITJ] Tpanchopmaropa, ycraHOBKa JUIsi ONpENEIEHHS MOBEPXHOCTHOLO
HATSDKCHUS OJKMIKOCTH, YCTAHOBKAa JJIsi ONpejeneHuss pabodyed TeMmieparypsl HUTH JIAMIIbI
HaKanHBaHMA, yCTAHOBKA MU ONpPENEJICHHs SHTPONMH IMpH IUIABJIEHHH OJI0BA, YCTAHOBKA JUIS
npoBejeHus nabopatopHoit paboTel «OnbITHAS IPOBEPKA ypaBHEHHUsI BepHYILIH», yCTAaHOBKA JULS
onpejeneHus Ko3phUIeHTa BHYTPEHHETO TPEHHS KUIKOCTH;

3. Yuebnas naboparopus «Konebanust u Bosmsy No 7110 mns nposeienns 1a60paTopHBIX
3aHATHIA: yueOHas meGenb, nocka, nasep JII'-209, ycraHoBKa i H3ydeHHs 3BYKOBBIX BOJH OIIB-
03, ycranoska s nposenenns JiabopatopHoit pabotel «M3Mepenne mokasateneif MperoMIICHHS
crexina» @IIB-05-2-1, ycramoBka s npoBeeHHst JabopaTopHo#t paboThl  «M3ydeHue
MHTEep(EepeHiME CBeTa C MOMOIBK Oumpusmbl Dpenkemsy @IIB-05-23, ycraHOoBKa s
npoBeleHus  jaboparopHoit  paGotei  «M3yuenwe mudpakmmm  cseray  ®IIB-05-303,
MareMaTU4eCKUil MasTHHK, yCTaHOBKA /I H3ydYeHHs Kojen HbOToHA, yCTaHOBKA I
ONPENC/ICHHA NePEXOIHBIX IpoLECCoB IIpH paspianKe KOHIEHCATOpa, YCTaHOBKA I OnpencineHus
YCKOPEHHUS CHIIBI TSKeCTH (DU3UYIECKHM MAasSTHUKOM;

4. Vuebnas naboparopus «Kosne6auus u Bonusy Ne 7113 a1s nposenenns nabopaTopHBIX



3aHsATHI: yueOHas Mebens, Jocka, nasep ra3. JII-72, ycraHoBKa JUisl NpOBEIEHHs 1a00paTOPHON
pabotsl «Onpenesenue nocTosHHON audpakimuonHoi pemérkuy OIIB-05-3-3, ycranoska
IS TIpOBeIeH s JilabopaTopHoi paboTel « M3yueHue nHTephepeHIHOHHOH cxeMbl konen Herotonay

B Kommiexre ¢ Mukpockomom OIIB-05, ycTaHoBka Wist TIDOBENEHWS NabONATONHON NAOOTH
«Ilonyuenne M wuccienopanue mnosspuzoBaHHOro csetay @IIB-05-4-1, obopoTHBI MasTHUHK,
caxapuMeTp, YCTAaHOBKa JUIS M3Y4YeHHS COOCTBEHHBIX KoJieOaHMH NpPyXKMHHOIO MasTHHKA,
YCTAHOBKA UL M3YYEHUs CTOAYMX BOJIH (tuHUg Jlexepa);

5. VYuebnas naboparopus «Mexanuka, MONEKyspHas (U3MUKaA, HIEKTPUHYECTBO M
marHetusm» Ne 7114 nms nposenerus 1abopaTOPHBIX 3aHATHH: yuebHas Meberb, 10CKa, yCTaHOBKA
11 BRIONMHEHUs! 1abopatopHo# pabotsl «MccnenoBanue ynpyroro yjaapa maposy», yCTaHOBKa JIJIs
W3y4eHHUS BpallaTeNIbHOTO ABHIKEHHMA TBEPAOIO Teja, YCTAHOBKA IS M3YyYEHHS DJIEKTPHUYECKUX
HOJeH, yCTaHOBKA JUIsS OIpEAEIeHUs TeMIepaTypbl HMTH JIaMIbl HaKalMBaHWs, YCTaHOBKA A
OTIpezieJIeHns. TEeMIIEpaTyphl HUTH HaKaJIMBaHWs JIaMIl, YCTaHOBKA JUI ONpEJeNeHus EMKOCTH
KOH/IEHCATOPA, YCTAHOBKA IS OIpeesieHus KodpduiumenTa BHYTPEHHETO TPeHUs, 3QPEKTHBHOIO
IHaMeTpa W CpelHedl UIMHBI CBOGOIHOTO mpobera MOJEKYN rasa, yCTAHOBKa Ul OIPEIETCHUSI
ko3 duimenta Ilyaccona, ycranoska st onpenenenus Kodhduuuenta Tpanchopmanuu u KIT/
Tpadcopmaropa, yCTaHOBKA Ui ONpEJENeHHs YAENBHOTO 3apsja JJIEKTPOHA METOAOM
MarHeTpoHa, yYCTaHOBKA /ISl ONpEle/ieHHs SHTPONHMM I[P IUIABJICHWH OJIOBA, YCTaHOBKA A
NPAKTHYECKOTO HM3y4yeHHs 3aKoHa |yKa, yCTaHOBKa /Uil TPOBENEHHs J1abopaTOpHOM paboThI
«HUccnenoBanue usMeHeHus nonesHod momuoctTd u KIIJ| HCTOYHMKA IIOCTOSHHOTO TOKay,
yCTaHOBKA Juld NpoBejieHds nabopatopHoil pabotel «OmpeneneHue Ko3hduimenTa BHYTPEHHETO
TpeHus xuaKocta Metogom Crokay, ycTaHOBKA [UIs IIPOBEPKH YpaBHEHMs bepHyiuin;

6. Yuebnas aymuropuss Ne 7401 s npoBeneHdss KOHCYIbTALMi U 3K3aMEHOB: ydeOHas
Mebelb, TocKa;

7. YuraneHent 3an 6momuorexu Ne 7303 s IpoBeIEHHS CaMOCTOSTEIbHOH paboTsl:
KOMITGIOTEPEl C BHIXOJOM B CeThb VIHTEpHET, HOCTYN K 3JIEKTPOHHO-OMOIMOTEYHOM CHCTeME:
Onepauunonnas cucrema Windows 10 kopnoparusaas LTSC;

Microsoft Office 2019 Professional;

Onepanuonnas cucrema Microsoft Windows XP Professional OEM (2005 r.);

Microsoft Office 2003 Standard Academic ot 14.09.2005;

Adobe Acrobat Reader (6ecruiaTaas sBepcus);

360 Total Security (becruiatHast Bepcus);

ABUC «UniLiby» (2021 r.).



17. KAIPOBOE OBECIIEYEHHME YYEBHOM JUCIUILIAHBI

DamMuIHA, WM, YenoBus HOMmKHOCTB, YpoeeHb Ceenenus 0 JONOJIHHTEIIBHOM
OTHEeCTBa TIpUBJIEYEHHs yueHas obpa3zoBanus, npodeccHOHANBHOM
(1o ocCHOBHOMY CTEMneHb, HaUMeHOBaHHe obpazoBaHnH
mMecTy paduotsl, YHCHUC SBUHIC CHELFLIBITUC L,
Ha YCIIOBHSX HanpaBJeHHs
BHY TPEHHEro/ NOArOTOBKH,
BHELIHEro HAUMEHOBaHUE
COBMECTHTENbCTBA; MPUCBOEHHO#
Ha YCIIOBHAX KBaJM(UKaLLHK
ZIOroBOpa
rpaxaaHcko-
MpaBoBOTO
XapakTepa (nanee —
norosop ['TIX)

Pomanenko Hna
JAMurtpueBHa

Tlo ocHOBHOMY
MecTy paboTsl

Crapmuii
rpenoaasaTelb

Bricuiee, Cerepo-
OceTHHCKH
nefaroru4ecKui
MHCTHTYT UM.
K.Xeraryposa

[TpenoaaBarens QU3MKH

H OCHOB MMPOH3BOACTBA

Y pocroBepeHue 0
NOBBIlIEHHH KBaTU(GUKALTH
110400009502, per.Ne086-22,

ot 28.02.2022. TIpomina
MOBLILIEHHE KBATUDHKALINY B
dunuane YXTUHCKOrO roc.
Tex. YHuUBEpCHTETA 110
nporpamme
«WHdopMalHOHHbIE
TEXHOJIOTUH B 00pa3oBaHuUH.
[IpenonaBateib
JIMCTaAHLMOHHOTO 00yHeHH
B o0beme 72 yaca.




AHHOTAIIUSI PABOYEM ITPOI'PAMMBI
YYEBHOM JIMCIUAILIMHBI B1.0.03 «Du3ukay»

Hanpasnenue noarorosku: 15.03.02 TexHonornyeckue Mammab! 1 000py IOBAHNE
[Ipoduns: Obopynosanue nepepabaThBAIOLIMX H MHIEBBIX MPOU3BOJICTB

TpynoemkocTh yueGHOM AUCIUIUTHHEL 8 3.€.

[InarupyemMsble pe3yasTaThl 00YYEHHUs [0 yUeOHON TUCIUILINHE:

3HaTe: 3HaTb M IIOHUMAaThb CYTh OCHOBHBIX (DM3MYECKHUX SABICHHHA W wuIeH, OBIAIETh
(yHIAMEHTANBHBIMU [OHSTUSMH, 3aKOHAMH W TEOPHSIMH KJIACCHYECKOM U COBPEMEHHOMN
(H3UKH,0BNIAIETh MPUEMaMHM ¥ METOJAMH pEIICHHsS KOHKPETHBIX 3a1ad U3 pasHooOpa3HbIX
obnacTeHYU3NKH, 03HAKOMUTECS C COBPEMEHHOM Hay4HOU anmaparypou.

Ymern: UCIIONBb30BaTh IIOJYyYEHHBIE 3HAHWA TIPM PEIIEHHHM MPaKTHYECKUX OIPOCOB,
copMuUpOBaTh 1eNh NpOBeNeHus HU3HYECKOT0 IKCIIEPUMEHTa, aHATH3UPOBATH TIOJTy YCHHBIC
pe3yJIbTaThl IPOBE/ICHHON paboThl, aHATM3UPOBATh KOHKPETHhIE  (U3WYECKHE SABIEHHS H
IIPOLECCHI, ONPENENITh TOYHOCTH H3MepsAeMOH (U3UYECKOW BeTMYHUHEL, CHOPMHPOBATH YMEHHE
BEIIEJIATE KOHKPETHOE (u3nyecKkoe cojiep)kaHHe B MPUKIANHBIX 3aJadax CBoeH Oyayimei
npodeccumu. :

Bnamern: CcoBpeMeHHBIMH MeTolamMu (DU3MYECKMX HCCIIEIOBAHMM, COBPEMEHHOM HAy4YHOH H
TEXHHYECKOH anmnaparypod, NpHeMamMi ¥ METOAaMH PpEIleHMs KOHKPETHBIX 3alad K3 pasHbIX
obmacteit husuky.

Kommnerenmuu BBIITYCKHMKOB H HHIWKAaTOPBI UX JOCTHIXECHH .

Koo u naumenosarue K00 u Haumenoearue uHOUKAmMopa 00CMUICEHUS. KOMReMeH YUl
KOMREmeHyuu
YK-2 Cniocoben onpeensrs UJI-1 yk2.1. Dopmynupyet npobiemy, pelieHue KOTopoii
KPYT 3a7a4 B paMKax HanpsAMYIO CBSI3aHO C JIOCTUIKCHUEM II€JIH MTPOeKTa
TIOCTABJIECHHOH IIEH U WJI-1 yk2.1. OnpenensieT CBSI3H MEXKIy MOCTABIEHHBIME 3aadaMu
BBEIOHpATH ONTHMATBHEBIE W 0XKHIAEMBIE PE3yIbTAThI X PEIICHHS

CIIOCOOBI UX PEIleHus, UCXO/Ist
U3 JEHCTBYIONIMX TPAaBOBBIX
HOPM, HMEIOIINXCsl PECYPCOB M

OrpaHUYCHHU U

OIIK-1 Cnocob6en npumensts | MI-1 onk-1.1. [IpuMeHseT ecTecTBEHHOHAYUHbIE 3HaHUSA B 0611aCTH
€CTECTBEHHOHAYYHEIE H (bu3UKH, XMMUH, SKOJIOTUH U IPYyTUX HAYK U PELICHUS 3a1a4
OOIeNHKEeHEPHBIE 3HAHUS, npodecCHOHATBHOM TeATETEHOCTH

METOIbI MATEMATHYECKOTO
aHajM3a ¥ MOJIITUPOBAHHUS B
npodeccuoHansHON
JEATeTbHOCTH

HanmenoBaHue CMBICIIOBBIX MOIyJIEH U TeM Y4eOHOM AUCIUIIIMHEL

CwmbicioBoii moay.as 1. OCHOBBI MEXaHHKH U MOJIEKYJISpHOT GU3NKH

Tema 1. Kunematuka MatepraibHO# ToukH. JIuHaMHUKa MOCTYATEIBHOIO ABHKCHHS.

Tema 2./luHamuka MOCTyaTEIBHOTO JBUXKEHHUS.. BpamarensHoe IBHKEHHE TBEPAOTO Tela.
Tema3. PaGoTa. Mexanuueckas dHeprus. 3aKOHbI COXPaHEHHU.

Tema 4. OcHOBBI MOJIEKY IIpPHO-KHHETHYECKO# Teopuu. M3onponeccer. UneanbHbli ras.
Tema 5. SIBnenus nepenoca. Pacnpenenenne Makcsesa

Tema 6. IlepBblii 1 BTOpO# 3aKOHEI TepMOAMHAMEKH. CBOMCTBA XKUAKOCTEH M TBEPIBIX TEIL.




CMBICTI0BOI MOY.Ib 2. DJIeKTPOAHHAMHAKA

Tema 7. DnextpoctaTuka. BemmecTso B 3neKTpHaeckoM moje.

Tema 8. ITocTostHHEIH 3neKTpUYECKH TOK. 3aKOHDI Owma, JIxxoyns - Jlenna.

Tema 9. Dnextpomaruernsm. 3akousr buo — Capapa -Jlanmaca, AM mepa, JlopeHna.
ODNEKTPOMATHATHAS HHLYKIIHA.

2-it cemecTp

Cwmpbicaosoii moays 3. Konebanns u Bostnsl. Bonnosas onTaka.

Tema 10. Konebanus u ux cpoiictpa. MasiTHUKH.

Tema 11. Vrpyrue u s1eKTpoMaruuTHble BOIHEL YpaBHEHHE BOJTH. DHeprus
BoJHBL. MHTeppepennus BoiH. CTosune BoNHEL 3ByKOBBIE BOJIHBL OCHOBHbIE
CBOMCTBA 3/IEKTPOMArHUTHAIX BOJIH, UX IIKAJIA.

Tema 12. Bonrosas ontuxa. MaTtepdepenuus, mudpaxius, qucnepeus,
[IOJIAPHU3ALMs CBETA.

CmbiciaoBoii monyas 4. KsantoBas ontuka. ®n3uKa aToMa # aTOMHOTO siapa
Tewma 13. Tennopoe u3nygenue. Buemmuii porospdext. Ypasuenue
Oinmrreitna. dddexr Komnrona.

Tema 14. BonHoBbIE CBOMCTBA BemecTBa. DieMEHTHI

KBaHTOBOU MEXaHUKH.

Tema 15. ®usuxa atoMHOrO sinpa. PannoaktuBHOCTE. SlnepHble peakium.
OneMeHTapHbIE YaCTHIIBL.

@opma MPOMeNKYTOUHON aTTeCTALHH; 3a9eT/IK3aMEH

Pazpaborumk: %y/

Pomanenxo M.JI. crapumii npenoasateins o
— (n6onucs)

3asenyromuii Kadenpoit ectectBosnanmst 1 5K
Iysauk MLA.. KaHJ. TeXH. HAYK =
(®HO, yuenasi crerieHp, yueHOe 3BaHUE) Ecg}%g g@g) EdE) 1
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