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HoBorpouuxui ¢puaual

Pabouas mporpamma JUCITUTLIMHBI (MOTYIIS)

3akperuieHa 3a noJpas3AeleHueM Kadenpa maremaruku u ectectBo3Hanus (HoBoTponnkuii pumair)
Hanpasnenue noaroroBku 13.03.02 DnexTposHEpreTHKa U AIEKTPOTEXHUKA
Ipoduns
Keamuduxanums Bakanasp
dopma o0yueHHs o4Has
OO0mast TpyI0EMKOCTh 93ET
YacoB 1o y4eOHOMY IIJIaHy 324 ®DopMbI KOHTPOJISL B CEMECTpaAX:
B TOM UYHUCIJIE! 9K3aMeH 2
ayIATOPHBIE 3aHATHUS 136 3a4eT C OLEHKOH 3
caMoCTOsITeNbHAs paboTa 152
4acoB Ha KOHTPOJIb 36

Pacnpeueﬂeﬂue YacoB JUMCHHUIIMHBI 110 CeMeCTpaM

CemecTtp
(<Kypc>.<Cemectp Ha 2(1.2) 3@2.01)
Kypee>) Hroro
Henens 18 18
Bun zanaruii vion | pn | vio | pom | vim | Pon

Jlexmim 34 (34 |34 |34 |68 |68
JlabopaTopHsbie 17 |17 |17 |17 |34 (34
IIpakTuyeckue 17 (17 |17 [17 |34 |34
B tom uuncne unT. 17 |17 17 (17
HUrtoro ayn. 68 |68 |68 |68 |136|136
KonrakTHas pabora 68 |68 |68 |68 |136 (136
Cam. pabora 112 [ 112 |40 |40 |[152 |152
Yacel Ha KOHTPOIIb 36 |36 36 (36
HUrtoro 216 (216 | 108 [ 108 | 324 | 324




IIporpammy cocraBum(u):

cm.npenooagamens, Oxcezoéa C.M.;Cm. npenod., Berosa M.H.

Pabouas mporpamma
PDusuka

Pazpaborana B coorBerctuu ¢ OC BO:

CaMOCTOSTENTFHO yCTaHABIMBAEMBIH 00pa30BaTENIBHBIN CTaHIAPT BEICIIEro oopa3zoBanus deneparbHOe TOCyIapCTBEHHOE
aBTOHOMHOE 00pa30BaTeIbHOE YUPEXICHHE BBICIIEro 0Opa3oBanus «HamoHaNbHBIH HCCIET0BATENBCKUI TEXHOIOTHUCCKU
yausepcuter «MUCHUC» no Hanpasnenuto noarotoBku 13.03.02 DiekTposHepreTrKa 1 3IEKTPOTEXHUKA (YPOBEHb OaKajiaBpuaTa)
(mpuka3 ot 05.03.2020 . Ne Ne 95 0.B.)

CocraBiieHa Ha OCHOBaHUU y‘I€6HOFO IIaHa:

Hamnpagsnenue noaroroBku 13.03.02 DnekTposHepreTuka U MeKTpoTexHuKa [Tpoduits - DNeKTponpruBOI H aBTOMATHKA,
13.03.02_21 DnexrposHepreruka u 3nexrporexanka [IpOITnA 2020.plx , yrBepxxaenHoro YuensiM coetom PIAOY BO HUTY
"MUCuC" B cocraBe cootBercTBytomei OITOIT BO 21.04.2021, mpotokox Ne 30

YrBepxaena B coctase OITOIT BO:

Hamnpagsnenue noaroroku 13.03.02 DnekTposHepreTuka U MeKTpoTexHuka [Tpoduits - INeKTponpuBo 1 aBTOMATHKA, ,
yrBepxkAeHHOH YueHslM coBeToM OI'AOY BO HUTY "MHUCuC" 21.04.2021, nporoxon Ne 30

Pabouast mporpammMa o7100peHa Ha 3acemaHumn
Kadeapa matemaTuku u ecrecrso3Hanus (HoBorpouukuii puanas)

ITpotokoin ot 13.03.2024 r., Ne3

PyKOBOZ[I/ITeJ'IB noapasacicHus K.I1.H., JOLCHT A.B.IlIBaneBa



1. HEJIX OCBOEHUA

1.1 | Lenbro AMCIMTUTHHBI SBIISIETCS

1.2 | obecnieueHne CTyIeHTa OCHOBOH €r0 TEOPETUUECKON MOJTOTOBKH B Pa3INYHbIX 00JIacTsIX (QU3HIECKOH HAayKH, a TAKKe
(opMupOBaHUE Y CTYJCHTOB 3HAHUI M YMEHHH, HEOOXOANMBIX JUTI CBOOOTHOM OpHeHTaIny B IpodecCHOHANBHOM cpene
U JansHeHero npoecCHOHaIbHOI0 caMO00Opa30BaHHUsI.

1.3 | 3apmauu kypca:

141 - IoATrOTOBHUTH I'paMOTHOI'O, COONUAJIBHO aKTHUBHOT'O CIICHAJIUCTA, CIIOCOOHOT'O HCIIOIh30BaTh (I)I/ISI/IKO-
MaTeMaTHYCCKHUI amrapar B X0J1€ HpO(I)CCCPIOHaJIBHOfI JCATCIBHOCTH,

1.5] - 3aKpEIUTh TTOJydeHHBIC Ha J3Tare OOMIEero CPeaHero ypoBHs 00pa30BaHMS 3HAHUS M YMEHHUS B 00nacTn
¢bu3HUecKOi HAyKH;

1.6 - OCYIIECTBUTH MPOJBIDKCHHE Ha MYTH HMOHUMAHHUS CTYICHTOM BO3MOXXHOCTEH, NIPEIOCTABIIEMBIX COBPEMEHHON
¢busnyeckoi HayKon

2. MECTO B CTPYKTYPE OBPA30BATEJIBHOM ITPOT'PAMMBI

Baox OIT: b1.b

2.1 TpeboBanus k HpeIlBa]I)I/lTeJILHOﬁ NOAroTOBKe 00y4aloLerocs:

2.1.1 | AHanuTHyeckas reoMeTpusi U BEKTOpHas airedpa

2.2 JucuumianHbl (MOXYJIM) H MPAKTHKH, JUIsI KOTOPBIX 0CBOEHHE JAHHOW THCHUNINHDBI (MOAYJIs]) HEOGXO0HMO KaK
NpeanecTBYIee:

2.2.1 |Teopus BepOATHOCTEN U MATEMAaTUUYECKAsl CTATUCTHKA

2.2.2 |T'ocynapcTBeHHas HTOTOBasl aTTECTALUA

2.2.3 |DnexkTpuuecKue MalIUHbI

2.2.4 | ®usnuecKkue OCHOBBI ANEKTPOHUKH

3. PE3YJIbTATBI OBYUYEHUMS IO JUCIUITIJIMHE, COOTHECEHHBIE C ®OPMUPYEMBIMHA
KOMIIETEHIIUAMMUA

YK-1: Cnocoden OCYIIECTBJIATDH NNOUCK, Kpl/lTI/l‘IECKl/Iﬁ AHAJU3 U CUHTE3 I(IH(l)OpMa].II/lI(I, YMeHHue aHAJIM3UPOBATh NMPOUECCHI U
CHUCTEMBbI ¢ HCMTOJIB30BAHUEM COOTBETCTBYIOIIIUX AHATUTUYCCKUX, BBIYHCIUTEJIbHBIX U OKCIIEPUMEHTAJBbHBIX METO/10B,
NPUMEHATDH CHCTEMHBIH MmOAXO0X Il pelIeHUs MOCTABJICHHBIX 3a1a4

3HaTb:

VYK-1-31 ocHOBHBIE 3aKOHBI (PU3UKH

YMmerb:

YK-1-Y1 npuMeHaTh 3aKOHBI (PU3UKH IPH PEHICHUN KOHKPETHBIX 33124

Baanernb:

VK-1-Bl METOdaMU MOJACIIUPOBAHUA, TCOPETUUCCKOTO U OKCIICPUMEHTAJIbHOT'O UCCICAOBaAHUA

4. CTPYKTYPA U COJAEP)KAHUE

Kon HaumenoBanmue pasnenoB u | Cemecrp | HacoB | @opmupyemsbie | Jluteparypa | Ilpumeuyanue KM BeimoJsn
3aHATHSA TeM /BUA 3aHATHSA/ / Kype HHIMKATOPBI H 3J1. sieMble
KOMIICTCHIUH pecypcsl padoThI

Pa3nen 1. ®u3nyeckue
OCHOBBI MEXaHUKH

1.1 MexaHH4eCKOe IBIKCHUE 2 2 YK-1-V1 JI1.2J12.4
KaK OJUH U3 BUJOB JBHKECHUS J12.7
Matepuu. Onucanue 213233

MEXaHMUYECKOTO JIBUKCHUSI.
Buns! nrkeHni
MaTepHaJIbHOM TOYKH.
OCHOBHBIC KHHEMATHICCKUC
napamerpsl. CriocoObt
OMMCAHUS JBIKEHUS
MaTepHaIbHOI TOUKH.
Kunemaruka TBEp0TO TENA.
VrioBble nepeMelleHue,
CKOPOCTh, YCKOPEHHE U UX
CBS3b C JIMHEWHBIMU
napamerpamu. /JIex/




1.2

JluHaMuKka MaTepuanbHOI
TOUYKH. JluHamMuka
MOCTYIATEIHHOTO ABMKEHUS
TBepaoro Tena. Cumna u
Macca. 3akoHbl HetoToHa.
WuepuunanbsHeie u
HEMHEPIHUAIbHBIE CUCTEMBI
otcueta. [IpuHumn
oTHOcuTenbHOCTH ["anumes.
[IpeobpazoBanus

lanunes. /Jlex/

VK-1-31

JI1.2J12.6
0132 53

1.3

CamocTosTensHOe H3yUeHUE
Marepuasa B JJICKTPOHHOM
Kypce To Teme:Bunsr crn B
Mmexanwuke /Cp/

YK-1-31

2.2
JI2.3J13.3
0152 53

1.4

3aKOH U3MEHEHHS 1
COXpaHCHHUS UMITYJIbCa
CUCTEMBI MaTePUATbHBIX
touek. L{eHTp Macc cucremsl,
€ro JIBIDKEHHUE U IBHKEHUE
OTHOCHTEIILHO IIEHTpa

macc. /Jlex/

VK-1-31

J11.2J12.3
0132353

1.5

CaMOCTOSTEIbHOE U3YUEHHE
MaTepHuaia B 3JIeKTPOHHOM
kypce o Teme:[IpuHIMD
PEaKTHBHOTO JIBIDKCHUS,
ypaBHeHUs Melepckoro u
Huankosckoro /Cp/

YK-1-31

JI1.1J12.3
01322 33

1.6

Pabora u MOILIHOCTS B
MexaHuke. KoHcepBaTHBHBIC
Y JIMCCUTIATUBHBIC CUITBI.
[TorennmansHOE MOTE.
PaboTa cui1 MOTEHIIHATBHOTO
IOJISI HA KOHEYHOM
MepeMEnIeHU U Ha
3aMKHYTOM ITyTH. CBsI3b
MEXY MTOTECHIIHATBHOM
SHepruei u curoi. /Jlex/

VK-1-31

JI1.2J12.3
0152 53

1.7

OHeprus npu
HOCTYIATENbHOM JBHXECHHH.
3aKOH COXpaHEHUs U
TIPEBpaIICHHUs SHEPTHA JUTS
3aMKHYTBIX U HE3aMKHYTBIX
cucreM. SIBneHue ynapa.
Ynpyruii 1 Heynpyrui
yznapbl. 3aKOHbI COXPaHEHHUS
SHEPIUU U UMITYIIbCa TIPH

YIOPYTOM U HEYIPYToM
coynapenuu. /Jlex/

VK-1-31

2.4
0103233

1.8

KunemaTtnka
MOCTYMATENBHOTO U
BpaIaTENbHOIO
newkenwst. /Tlp/

VK-1-V1

JI1.2J12.3J13.
3
01352 33

1.9

JlnHamuKa mocTynaTeIbHOTO
newkenust. /Tlp/

VK-1-31 VK-1-
v1

JI1.2J12.2J13.
3
013253

1.10

3aKOHBI COXPaHEHHS
uMIynsca u sueprun. /Ip/

VK-1-31 VK-1-
Vi

JI2.1J13.3
01 52 53

CaMOCTOSTENBHOE U3YUEHHE
Marepuana B dJIEKTPOHHOM
Kypce 1o Teme:Kunemaruka
MOCTYIIATENBEHOTO 1
BpaIIaTEeNbHOTO
nerokenust /Cp/

VK-1-31

JI1.2J12.3
30132 33




1.12 Bsoxanoe 3ausarue /J1a6/ 1 VK-1-31 YK-1- | JI1.2J12.1J13. P1
Y1 VK-1-Bl 2
31 32 33

1.13 [ U3yueHue 3aKOHOB AUHAMUKH 3 VYK-1-31 YK-1- | JI1.2J12.1JI3. P1

Ha npubope ArByna /J1a6/ V1 VK-1-Bl 2
212233

1.14 | M3y4eHue ynpyroro u 3 VYK-1-31 YK-1- | JI1.2J12.5JI3. P3
HEYIPYroro yiapoB Y1 VK-1-Bl 2
mrapos /J1a6/ 0132 33

1.15 |KoutponsHas pabota 2 YK-1-V1
Nel.1/Cp/ 212233
Paznen 2. /InnamMmuka
BPaIIATEIbHOI0 ABHKEHHS

2.1 OCHOBHOE ypaBHEHHE 2 YK-1-31 J12.1
JIUHAMUKY BpPaIIaTeIbHOTO D152 33
JIBHOKEHUS. MOMEHT CHJIBL.

MowmeHT ummyIbca
OTHOCHTEIFHO TOYKH U OCH.
MoMeHT uHepLUU TBEPAOIO
Tena. Pacuer MOMeHTOB
WHEPIMH TBEPIOTO Tela
OTHOCHTENFHO TTIABHBIX U
MIPOU3BOJILHBIX OCEH.
Teopema Il Tetinepa /JIex/

2.2 Pabota u sHeprus npu 2 YK-1-31 JI1.2J12.3
BpalllaTelIbHOM JIBUKEHHH. 2.4
3aKOHBI COXpaHEHUS SHEPTUU 213233
Y MOMEHTa UMITYJIbCa.

[Tnockoe nBwxXEHUE.
Kunernueckas sneprus npu
TUTOCKOM JIBHKeHHH /JIex/

2.3 JnHamuka BpamaTeasHOro 2 YK-1-31 JI1.2J12.1

nerokenwst /TIp/ JI12.6J13.3
013233

2.4 CaMocTOATeIbHOE U3yIEHHE 10 YK-1-31 JI1.2J12.6
MaTepuaia B SJIEKTPOHHOM 213233
Kypce 1o teme:Ilpumenenue
teopemsl LlTeitHepa ams
ornpeesieHUss MOMEHTa
nnepuun tea /Cp/

2.5 3aK0H COXpaHEHHUS MOMEHTa 2 YK-1-31 YK-1- JI2.5J13.3
UMITYJIbCa U DHEPTHU MIPH V1 0132 33
BpalaTelbHOM
newkenu. /Tlp/

2.6 Ormpenienenne MOMEHTa 4 VYK-1-31 YK-1- | JI1.2J12.7JI3. P2
HWHEpLUH TelNa, V1 VK-1-B1 2
CKaTBIBAIOIIETroCs ¢ 212233

HaKJIOHHOM 11ockoctH /J1a6/

Pa3nen 3. Kosiedoanus n
BOJIHBI




3.1

Juddepenimansaoe
ypaBHEHHUE KOJIEOATEILHOTO
JIBOKEHISI M €TO PEIICHUE
JUTSL Pa3UYHBIX YCIOBUH
konebanuii. CBoOO HEBIE
He3aTyXarolue KoJIeOaHus
MEXaHHYECKHX
OCLMJIISTOPOB.
MartemaTH4YeCKUM 1
(bU3MIeCKUi MasTHUKH.
CrokeHue 0qUHaKOBO
HAaIpaBJICHHbBIX
TrapMOHHUYECKUX KOJICOAHHH ¢
OIMHAKOBBIMH M OJIM3KHMH
yacroramu. CiioxkeHnne
B3aMMHO TEePIECHANKYIAPHBIX
konebanuii. /Jlex/

VK-1-31

2.3
0132 53

32

CB0OOIHEIE 3aTyXalOIINe
konebanus. Koaddumnuent
3aTyXaHusl.
Jlorapupmmugeckuii
JICKPEMEHT 3aTyXaHHS.
CoOcTBeHHas 4acToTa
OCIMIUIATOPA M 4acTOTa
3aTyXaroIuX KoJeOaH .
[IpeBparenue sHepruu
OCIIJLIATOPA TIPU
3aTyXaroIIIX
konebanusx. /Jlex/

YK-1-31

JI1.2J12.3
01322 33

33

CamocTosTensHOE H3YICHUE
Marepuasa B JICKTPOHHOM
Kypce 1o Teme:buenns.
®urypsr Jluccaxy /Cp/

VK-1-31

JI1.2J12.3
J2.6
0152 353

34

BrinyxneHHbIe
MeXaHH4YeCKHe KoJeOaHus.
YpaBHEHHE YCTaHOBUBIIHXCS
BBIHY)KIEHHBIX KOJIeOaHMIA.
IIpeBpaiienue sHEpruu npu
BBIHY)KICHHBIX KOJICOQHHUSX.
SBnenue pezonanca. /Jlex/

VK-1-31

JI1.2712.4
0103233

3.5

CaMOCTOSTENIbHOE U3YUEHHE
MaTepHuaia B 3JIeKTPOHHOM
Kypce 1o TeMe: SIBieHue
pe30HaHCa B HAyKe U
texuuke /Cp/

YK-1-31

JI1.2J12.3
30132233

3.6

[IpononpHbIE U TONIEpEUHbBIE
BOJIHBI B YIIPYroi cpeze.
BonnoBoe ypaBHeHueE.
®da30Basi CKOPOCTb, 4YACTOTa U
JUTMHA BOJIHBL. Y paBHEHUE
IJIOCKOH U chepruueckoit
BoutHbI. [IoTOK 3HEpruu npu
BOJIHOBOM I1pouiecce. Bektop
IUIOTHOCTHU TIOTOKA

sHepruu. /Jlex/

VK-1-31

J12.3
0132 33

3.7

CaMocTosITeNIbHOE N3YUCHHE
Marepuana B 3IEKTPOHHOM
Kypce o Teme: CBOHCTBa
3BYKOBBIX H YIbTPa3BYKOBBIX
BOJIH U UX UCIIOJH30BaHUE B
metatypruu /Cp/

VK-1-31

JI1.2J12.3
2.4
30132 33

3.8

CamocTosTensHOEe H3YUeHUE
Marepuasa B JICKTPOHHOM
Kypce 1o Teme: ClIoxeHne
konebanuii /Cp/

10

YK-1-31

J12.2J713.3
0132 53




39

CaMocTOATeIbHOE U3yIeHHE
Marepuaia B JJICKTPOHHOM
Kypce 1o Teme:Ilepron
KoJieOaHus
MaTEeMaTHYECKOTO,IIPYKUHHO
ro MastHukoB /Cp/

10

VK-1-31

JI1.2J12.1
JI2.3J13.3
0152 53

3.10

I'apMoHmYeckue KojaeOanHusl.
Crnoxenne konebanuit. /TIp/

VYK-1-31 VK-1-
Vi

3.11

OmnpeneneHne yCKOpeHUS
CBOOOHOIO MMAJEHHUS C
MTOMOIIBIO0 YHHBEPCATBHOTO
MasiTHHKa /J1a6/

VK-1-31 YK-1-
V1 VK-1-Bl

JI1.2J12.77J13.

2
0152 53

P4

3.12

KonTpomnsHas paborta
Nel.2 /Cp/

VK-1-V1

0103233

Pa3nen 4. OcHOBBI
PeIATHUBHCTCKON MeXaHUKH

4.1

OneiT MaiikenbcoHa.
[loctynatel cnenuanbHOU
TEOPHUH OTHOCHTEIBHOCTH.
[Ipeobpazoanus JlopeHra.
PensTuBucTckuii 3aKon
CJI0’KEHHSI CKOPOCTEHA.
PenstuBucrckas AuHaMHKa.
Macca, UMIysbsC, 3HEprus
YaCTHILIBI B TEOPUU
OTHOCHUTENBHOCTH.
PemstuBucTckas gopma
3aKOHOB JUHAMUKH. 3aKOH
B3aMMOCBS3H MacChl U
sHepruu /Jlex/

VK-1-31 VK-1-
V1

J2.3
01 52 53

4.2

CamocTosITenbHOE N3YYeHHE
Marepuasa B JJIEeKTPOHHOM
Kypce no teme:Iloaroroska kK
KOHTPOJIbHOI pabore. /Cp/

VK-1-31 VK-1-
Vi

JI1.2J12.3
01 52 53

Pazgen 5. MoaekynsipHas
(usuka u TepMoIUHAMUKA

5.1

YpaBHEHHE COCTOSIHUSA
HJIeaIbHOrO Tasa.
Nzonponeccsr.
TemmoeMKOCTh HJI€aIBHOTO
ra3a. Bayrpennss sneprus
TEPMOJMHAMUYECKOU
CHUCTEMBI. AradaTHYECKHI
nporiecc. [TepBoe Hadano
TepMoruHaMuKku /JIex/

YK-1-31

JI1.2J12.3
01322 33

52

CamocTosTensHOe U3yUeHne
Marepuana B 2J1eKTPOHHOM
kypce 1o Teme:Ilonurponssle
npoueccs! /Cp/

VK-1-31

JI1.2J12.3
J2.5
01 52 53

53

OCHOBHOE YpaBHEHHE
MOJICKYJISPHO-KHUHETHYECKOM
TEOpUH. 3aKOH pAaBHOMEPHOTO
pacrpeneneHus YHePTUH Mo
CTEIEHSIM CBOOOIBL.
Pacnipenenenne monexyn
HJICAIBHOTO Ta3a 110
cKopocTsaM MakcBea.
Pacnipenenenue no
MOTEHIIMATBHBIM YHEPTUSIM
Bonsmana. Bropoe Hauano
TepMoguHaMUKH. Lk
Kapno. /JIex/

YK-1-31

2.3
013253




54

YpaBHEeHHE COCTOSTHUS
peanbHOro raza. Cusnst Ban-
nep-Baansca.
B3aumMozeiicTBue MOJIEKYII
peanbpHOrO rasa.

D dhexTUBHBIN TUaMETp 1
ceueHue Monekyi. M3orepmbl
U/ICATTBHOTO U PEAIbHOTO
ra3oB. Pa3oBble

nepexonsl. /JIex/

VK-1-31

JI1.2J12.3
0132 53

5.5

SIBnenus nepeHoca.
Juddepenimanbasie
YpaBHEHUS
TEIIIONPOBOTHOCTH,
muddy3nn u BHyTpEeHHETO
Tpenus. KoadduuneHTsr
Pa3IUYHBIX NPOIIECCOB
TIepeHoca U CBA3b MEXIY
HUMH. /JIex/

YK-1-31

JI1.2J12.3J13.

3
0132 53

5.6

Kpucrannmueckoe coctosiHue
pemiecTBa. JlanpHuit
ops,IoK. MOHOKPUCTAIUTBL.
OcoOeHHOCTH CTPOCHUS
sKuakoctel. bimkaunit
nopsAaoK. CHitbl
MOBEPXHOCTHOTO HATSHKECHMUSL.
Kanwisipabie ssBIeHUs U UX
pOJIb B IPUPOJIE U

TexHuke /JIex/

VK-1-31

JI1.2J12.3
0152 53

5.7

CaMOCTOSTENBHOE U3YUEHHE
Marepuaia B 2JIEKTPOHHOM
Kypce 1o teme:JledexTsl B
KPHCTaJIIaX  TOUCTHBIC
JeEeKThI, TUCIOKALUT 1
rpanuibl 3epen /Cp/

VK-1-31

JI1.2J12.3
2.5
013253

5.8

YpaBHEHHE COCTOSIHUS
HJIeaIbHOTO Ta3a. ['a30BbIe
3aKOHBI. SIBIIeHUS
nepenoca. /Tlp/

VK-1-31 VK-1-
V1

J1.1

JI1.2J12.2J13.

3
3013233

59

PuznyecKkue OCHOBbI
TepmoauHamuku. /T1p/

VYK-1-31 YK-1-
v1

JI1.1J12.2J13.

3
01 52 53

5.10

CaMOCTOATENIBHOE U3YUEHHE
MaTepHaia B 3J1eKTPOHHOM
Kypce 1o Teme:BHyTpeHHsIs
SHEPTHS HJICaTbHOTO
raza.llepBoe Hauano
TepMoauHaMuku. /Cp/

YK-1-31

JI1.2J12.3
013233

5.11

OmnpeneneHre OTHOICHUS
VICTHBIX TEIIOEMKOCTEH
ra3a MEeToIoM
a11uadaTHYECKOro
pacmupenus /J1a6/

VK-1-31 YVK-1-
Y1 VK-1-Bl

JI1.2J13.2
0152 53

P5

5.12

KonTponsHas paboTta
Nel /Kontp.pab./

VYK-1-31 VK-1-
Vi

01 52 53

KM3

5.13

/Dx3amen/

36

VK-1-31 YK-1-
v1

J2.6
013233

KM4

Pa3nen 6. DaekTpocraTnka




6.1

DIEKTPUUECKHMA 3apsill KakK
CBOMCTBO MaTepuaIbHBIX
(pu3MUecKuX 0OBEKTOB.
JIUCKpEeTHOCTS,
peNATHBUCTCKAS
WHBapHaHTHOCTH 3apsfa.
3aKOH COXpaHEHUs
JNEKTPUIECKOTO 3apsija.
3akon Kynona. [Tone xak
onHa u3 Gopm
CYILIECTBOBaHUS MaTEPUHL.
DJeKTprUecKoe 1moJie B
Bakyyme. HamnpspkeHHOCTb
ANIEKTPHYECKOTO TIOJIS
TOYEYHOrOo 3apsna. JInnuun
HanpspkeHHocTH. [IpuHimn
CYTepIIO3NINN
NEKTPHIECKUX mmoset /JIex/

VK-1-31

2.4
0132 53

6.2

Paborta mo nepemereHuro
3apsiaa B 3JCKTPUYECKOM
moje. I[ToreHnuansHas
SHEPTHS 3apsija B TOJIeE.
ITorenmnuan mons.
AJJUTUBHOCTH TTOTECHIIMAA.
DKBHIOTEHIMAJILHBIE
moBepXHOCTH. CBSA3b MEXIY
HaIpPsDKEHHOCTHIO U
rmoTeHuanoMm.. /Jlex/

YK-1-31

J12.3712.4
0132 53

6.3

[IpoBogHuKH B
3NIEKTPOCTATHIECKOM IIOJIC.
SBnenue
3NIEKTPOCTATHYECKON
HUHAYKIUU. DIEKTPOEMKOCTh
YEeAUHEHHOTO MPOBOIHHKA.
ONeKTPOEeMKOCTh
KOHZIeHcaTopa. Buist
KOHJICHCATOPOB. DHEPT U
3NIEKTPOCTATUYECKOTO MOJIS.
[TnoTHOCTE BHEpTHUH. /JIeK/

YK-1-31

2.4
30132233

6.4

3akon Kynona.
HamnpsxeHHOCTb OIS
TOYECYHOTO 3aPsiia U CHCTEMBI
3apsnoB. [TpuHIum
cynepnosutu. /T1p/

VYK-1-31 VK-1-
V1

JI1.1J12.2
01 52 53

6.5

CaMOCTOATEIbHOE U3YUEHHE
Marepuaia B 3JIeKTPOHHOM
Kypce o Teme: Teopema
l"aycca u ee npumeHenwue 1Jis
pacdera HanpsHKEHHOCTH
ANIEKTPOCTATHYECKOTO

nonst /Cp/

YK-1-31

JI2.3 J12.6
30132 33

6.6

Bsoxuoe 3ausarue /J1a6/

VYK-1-31 VK-1-
B1

JI2.7]13.1
01 52 53

6.7

HccnenoBanue
3NIEKTPOCTATHYECKOTO OIS
METO/IOM

Mozenuposanus /J1a6/

VYK-1-31 YK-1-
B1

JI2.3713.1
013253

P6

Pa3gen 7. OcHoBBI TEOPHHU
NMPOBOIUMOCTH




7.1

ITapamMeTpbl 2IEKTPUUECKUX
LeTne: cuia U MIOTHOCTb
TOKa, 3JIEKTPOCOIPOTUBIICHUE
U IPOBOAMMOCTb, Pa3HOCTh
MOTEHIUANOB, MaJicHHEe
HaMnpsHKEHUs,
JIEKTPOABHKYILAS CUIA.
3akonsl Oma u Jlxoyins-
Jlenua B nHTErpanbHON
topme. [Tpasuna Kupxroga
JUIS pacyeTa Pa3BeTBICHHBIX
uemnen. /Jlex/

VK-1-31

2.2
0132 53

7.2

CaMocTosITeNnbHOE N3YYeHHEe
MarepHaja B SJIeKTPOHHOM
Kypce To

TeMme: DIeKTPUUECKUI TOK B
Bakyyme /Cp/

VK-1-31

2.3
0152 53

73

CamocTosITeNnbHOE H3YUeHHE
Marepuasa B AJIEKTPOHHOM
Kypce 1o

TeMe: DNEKTPUIECKUH TOK B
razax /Cp/

VK-1-31

J2.3
01 52 53

7.4

CaMOCTOSTEIbHOE U3YUEHHE
Marepuanga B 3JIEKTPOHHOM
Kypce 110
TeMeZBBICOKOTCMHepaTypHaS[
CBECPXIPOBOAUMOCTD U
HampaBJICHUA €€
UCIIONB30BaHUS B

texuuke /Cp/

YK-1-31

JI1.2J12.3
01322 33

7.5

CaMOCTOATENIbHOE U3YUEHHE
Marepuasa B JIEKTPOHHOM
Kypce 1o
TeMeZHOJIprOBOI[HI/IKOBBIe
npuOOpHI U UX IPUMEHEHUE B
Hayke u Texauke /Cp/

YK-1-31

JI1.2712.3
3013233

7.6

3aKOHBI HOCTOSIHHOTO TOKA.
Pabora n MotiHOCTH
3JIEKTPUYECKOr0 TOKa. 3aKOH
Jxoyns-Jlenna /IIp/

VK-1-31 YK-1-
V1

JI1.1J12.7
0152 53

7.7

KonTponbhas padbota
Ne2.1 /Cp/

VK-1-31

J2.6
0152 353

7.8

HCHI/I ITOCTOSITHHOTI'O
TOKa /J1ab/

VK-1-31 VK-1-
B1

JI2.7]13.1
01 52 53

P7

Pasznen 8. MarauuTHoe moJie
NOCTOSTHHOI0 TOKA

8.1

ITone aBmkymierocs 3apsaa u
MIPOBOJTHHKA C TOKOM.
B3aumopeiictsue
MIPOBOJHUKOB C TOKOM.
BexTop marauTHOM
nHAyKIuu. Buxpesoi
XapaxkTep MarHUTHOTO TOJIS.
3akon buo-Caapa-Jlamnaca.
MarHuTHOE TI0JIe TIPSMOTO U
Kpyrosoro TokoB. IIpoBogHuk
C TOKOM B MarHUTHOM TIOJIE.
Cuna Amnepa. /[Buxenue
ANEKTPUIECKOTO 3apsiia B
MarHuTHOM moje. Cuia
Jlopenua. /JIex/

VK-1-31

2.3
01 52 53




8.2

KonTyp ¢ TokoMm B
MarHUTHOM IIOJI€.
MarauTHbIi MOMEHT
KoHTypa. [lorennmanpHas
9HEPrusi KOHTYpa C TOKOM B
MarHuTHoM noJje. Pabota cun
MarauTHoro noJs. [Totox
BEKTOpAa MarHUTHOI
uHaykuuu. Teopema o
LUPKYJSILIAA BEKTOPa
MarHuTHOH uHAyKmuu. /Jlex/

VK-1-31

2.3
0132 53

83

3aKOH PIEKTPOMArHUTHOMH
unnykiun dapanes.
IIpaBuno Jlenna.
ITpumenenue sBIEHUS
3JIEKTPOMAarHUTHOM
UHIYKIMU B TEXHUKE.
Buxpesble TOKH.
WNHayKkunoHHbIH Harpes
METaoB. SIBneHue
CaMOWMHAYKIIUH.
WunyKkTUBHOCTB. DHEprus
MarHuTHoro nomus. /Jlex/

YK-1-31

JI1.2J12.3
013253

8.4

CaMocCTOATEIbHOE U3yIEHHE
Marepuana B 3JIEKTPOHHOM
kypce 1o teme:Ilpumenenue
SIBJICHUSI DJIEKTPOMArHUTHOM
HMHAYKIKU B TexHuke /Cp/

VK-1-31

JI1.2J12.3
0152 53

8.5

CamocTosATenbHOE U3yYCHUE
MaTtepuaia B 3JIEKTPOHHOM
Kypce 1o

Teme: MIHAyKIIMOHHBIN Harpes
MeTtasia. Buxpesble

toxu /Cp/

VK-1-31

JI1.2J12.3
01 52 53

8.6

MarsautHoe 1oJie B BaKyyMe.
3axon buo-Casapa-
Jlanmnaca. /TIp/

VYK-1-31 YK-1-
v1

JI1.1J12.5
013233

8.7

CaMocTosITeIbHOE H3YYeHUE
Marepuaa B 3JIEKTPOHHOM
Kypce o teme:Teopema o
LUPKYISILIUN BEKTOpa
MarHuTHo# nHIyKmn /Cp/

YK-1-31

JI1.2J12.3
01 52 53

8.8

Cuna Jlopenna. Cuia
Awmmnepa /Tp/

VK-1-31 VK-1-
v1

JI1.1J12.3
3013233

8.9

Konrponsnas pabora
Ne2.2 /Cp/

VK-1-31

JI1.2J12.3
0152 53

8.10

3aKOH 3JIEKTPOMarHuTHOM
nHIYKIHA. CaMOHHIYKIIHS.
Wnpykrusnocts /I1p/

VYK-1-31 VK-1-
Vi

JI1.1J12.6
01 52 53

8.11

W3yuenue sBnenus
3IIEKTPOMArHUTHOM
uHIyKImny /J1a6/

VYK-1-31 YK-1-
Bl

JI2.7J13.1
0152 353

8.12

Ormpenenexnue
TOPU30HTAIILHOU
COCTaBJISAIOLIEH MArHUTHOTO
noJist 3emuta /J1a6/

VK-1-31 VK-1-
B1

JI2.7J13.1
013233

P9

Pasznen 9.
DJIeKTPOMArHUTHbIE
KOJIe0aHuA




9.1

Juddepenimansaoe
ypaBHEHHUE KoeOaHUH B
JIIEKTPHYECKOM KOHTYpE.
CoOcTBeHHBIE KOeOaHus B
KOHTYpE, He coJiepiKalleM
AKTUBHOTO COIIPOTHBIICHHSL.
Ilepuon rapMoHU4ECKUX
konebanuii, popmyna
TomcoHa. 3aKoH H3MEHEHHs
3apsiza U HalpsDKeHHsS Ha
o0KITafKax KOHJAEHCATOpa U
TOKa B KOHTYype. 3aKOH
COXpaHEHHMs SHEPTUH NPH
TapMOHNYECKHX KOJICOAHUSAX.
CoOcTBeHHBIE 3aTyXaloIIne
KoJeOaHus1. 3aKOH N3MEHEHHUS
3apsza U HalpsDKEHHS Ha
o0KITafKax KOHJEHCaTopa U
TOKa B KoHTYpe. /JIek/

VK-1-31

0132 53

92

[IpeBpateHue sHEpruu Npu
3aTyXaroOIIIX KOICOAHHSX.
Brmayx1eHHbIC KOTeOaHNs B
KOHTYpe. Y CTaHOBUBLINECS
BBIHY)KJICHHBIC KOJICOaHHUSI.
EmKocTHOE ¥ MHIyKTUBHOE
COIIPOTHUBIICHUE KOHTYpA.
Pe3onanc HanpspkeHuit u
TOKOB B KOJICOATETLHOM
KoHType. /JIex/

VK-1-31

2.3
0152 53

9.3

CamocTosTensHOE H3YICHUE
Marepuaia B JJICKTPOHHOM
Kypce 1o
teme:Mcnonb3oBaHue
SIBIICHUSI PE30HAHCA B
texuuke /Cp/

VK-1-31

JI1.1J12.3
013233

Pazgen 10.
DJIeKTPOMATrHUTHOE 10JIe.
Boanbl

10.1

Toxk cmemenus. Equnctso u
B3aUMOCBSI3b AIIEKTPUIESCKOTO
M MarHUTHOTO ITOJIEN.
Teopema 0 LUPKYIALUN
BEKTOpA HAIPSHKCHHOCTH
BUXPEBOTO JCKTPHUECKOTO 1
MAarHATHOT'O IIOJIS.
OnexkTpoMarHuTHOE MoJe.
YpaBHeHust

Maxkcsemna. /Jlex/

VK-1-31

2.3
0152 53

10.2

CaMOCTOSTENIBHOE U3YUEHHE
MaTepHuaia B 3JIeKTPOHHOM
Kypce 1o Teme:BonHoBoe
ypaBHeHue. Pa3oBas
CKOPOCTB 3JIEKTPOMATrHUTHBIX
BOJIH. DJIEKTPOMarHuTHas
Teopus cBeta. /Cp/

VK-1-31

2.4
012233

10.3

DNeKTpOMAarHUTHBIE
kosebanust. /TIp/

VK-1-31 VK-1-
Vi

J1.1
01 52 53

10.4

CaMOCTOATENIBHOE U3YUEHHE
MaTepHuaina B IeKTPOHHOM
Kypce 1o TeMe: Y paBHEeHHE
TUTOCKOM M chepudaecKoit
3NIEKTPOMArHUTHOH BOJIHBL.
BosiHOBO# (pOHT ¥ BOJTHOBAs
[IOBEPXHOCTb. JIJIMHA BOJIHBI,
BOJIHOBOH BekTOp. JIuHeiHas
noJsipuzanyst BosH. /Cp/

VK-1-31

JI1.1J12.3
2.4
0152 53




10.5

CaMocTOATeIbHOE U3yIeHHE
MaTepuaia B 3JIEKTPOHHOM
Kypce 1o teme:Iloaroroska
KOHTpOJIBbHOI pabore /Cp/

VK-1-31

JI1.1J12.3
0132 53

Pa3nen 11. BoanoBasi
ONTHKA

Wnrepdepennus cera.
KorepenTtHocTs
9JIEKTPOMArHUTHBIX BOJIH.
PasHocTh (a3 u ontuveckas
pasHoCTh X01a. Pacuer
HUHTEPEPEHITMOHHON
KapTUHBI: YCIOBHUS
MaKCHMyMOB U MUHUMYMOB
MHTEHCUBHOCTH. /JIex/

VK-1-31

2.3
0152 53

11.2

CaMOCTOSTENIBHOE U3YUEHHE
MaTepHaia B dJIEKTPOHHOM
Kypce 1o Teme:CriocoObl
MOJTYYIEHHSI KOTEPSHTHBIX
CBETOBBIX BOJH. /Cp/

VK-1-31

JI2.3J12.5
01322 33

Wntepdepenmus cBera Ha
TOHKUX MeHKax. Konbia
Hrerorona. {udpaxmms
ceera. [Ipunnun I'roiirenca-
Openens. 30ub1 Openens.
Judpakius OpeHens Ha
KPYTJIOM OTBEPCTHH H
HETIPO3PavyHOM JHCKE.
30HHBIC ITACTHHKY. /JIex/

VK-1-31

J2.3
013253

11.4

CamocTosATenbHOE U3y4CHUE
MaTepuaia B 3JIEKTPOHHOM
Kypce 1o
Teme:Mcnonp30Banue
SIBIICHUSI UHTEp(EPEHINH B
texuuke. /Cp/

VK-1-31

JI1.2J12.3
0152 53

11.5

INonspusanus ceera npu
OTpaKEHHUH U MIPETOMIICHUH
Ha rpaHulle U30TPOIHBIX
JIUAJIEKTPUKOB. 3aKOH
Bprocrepa. /Jlex/

YK-1-31

J12.3
0132 33

CaMocTOATeIbHOE U3yIeHHE
MaTepuaia B 3JIEeKTPOHHOM
Kypce To
teme:MHTEpdepeHnns
MOJISIPU30BAHHOT'O CBETA.
UckyccTBeHHast
aamotponwus. /Cp/

VK-1-31

JI1.2J12.3
0132 53

Pasnen 12. KBanToBo-
oNnTHYEeCKHE SIBJIEHUS

12.1

TeruioBoe U3ny4eHue u
JIOMUHECLICHIIMS. 3aKOH
Kupxrocga. PaaoBecHas
TUIOTHOCTB DHEPIrun
usnnydenus. M3myuenue
a0COJIOTHO YEPHOTO Tea.
Cepoe Temno /JIex/

VK-1-31

2.3
0152 353

12.2

3akonsl Ctedana-bonpimana
u Buna. ®opmyna Panes-
Jxunca. @opmyna [Tnanka.
Panmanmonnas, sipkocTHas,
LBETOBAsI

Temrneparypsl . /Jlex/

YK-1-31

JI2.1J12.3
013253

12.3

KonTponbras pabora
Ne2.3 /Cp/

VK-1-31

J2.5
01 52 53




12.4 | CamocTosATEIbHOE H3YUCHHUE 3 VK-1-31 JI1.2J12.5
MaTepuaia B 3JIEKTPOHHOM 213233
Kypce 1o
TeMe: PeHTreHOCTpYKTYpHBIH
aHallu3 ¥ €ro poiib B
METaJUTypruu u
MertasutoBenenuu. /Cp/

12.5 |BHemHuil u BHyTpeHHUI 3 YK-1-31 J12.3
dhoroaddexr. OmpiT bore. 212233
CBoiicTBa ()OTOHOB.

KopmyckynsapHo-BOIHOBOIA
JTyamm3M cBeTa. Dddext
Kommrona /JIex/

12.6 | 3akoHBI PAaBHOBECHOTO 3 YK-1-31 YK-1- J.1
TerIoBoro n3nydenus. /I1p/ V1 31 32 33

12.7 | ®OTO2AEKTPUUECKHI 3 VYK-1-31 VK-1- | JI1.1JI1.2
addexr. /Tp/ v1 013233
Pa3nen 13. AtomHasn
usznka

13.1 |3aKOHOMEPHOCTH B CIIEKTpax 3 YK-1-31 23
n3Iy4eHus aToMoB. ONBITHI 010293
Pesepdopaa mo paccestHuto a-
yactull. Mozgenu aToma.

Iocrynats! bopa. Teopus
bopa nns aroma Bogopoaa.
KopnyckynsipHo-BoaHOBOM
nyanusM. /JIex/

13.2 | CamocrosTensHOE U3yUeHHE 3 YK-1-31 23
MaTepHaia B JJIEKTPOHHOM 010293
Kypce 1o Teme:BoiaHoBbIE U
KBaHTOBbIE CBOHCTBA
ceera. /Cp/

13.3 | 3yuenue paboTHI ra30BOTO 3 YK-1-31 YK-1- JI2.7J13.4 P10
nazepa /J1ab/ B1 2132233

13.4 |3auer COu /3auérCOL/ 3 YK-1-31 YK-1- KM8

Vi 212233
5. ®OHJ OHEHOYHBIX MATEPUAJIOB
5.1. KoutposabHble MeponpusiTis (KOHTPOJIbHAasA padoTa, TecT, KOJUIOKBUYM, 3K3aMeH M T.Il), BONPOCHI AJs
CaMOCTOSITeJIbHOI MOATOTOBKHU
Kon KonTponsHoe rlfllz{()];ef;lfsdme B
KM MepoTpUATHE I pHI ONPOCHI AJIs1 TOATOTOBKH

KOMIIETEHIIAHN




KM1

KonrponbHas
pabota
Nel.1"Kunemaruka.
Junammka
MOCTYNaTENbHOTO
JIBHOKEHMSI. 3aKOHBI
COXpaHEeHUA

HMILYJIbCA U BHEPTUH
n

YK-1-Y1;VK-1-31

1. OcHOBHBIE KHHEMATUYECKUE BETUIMHBI TOCTYNATENbHOTO ABHKEHUS
Tena (ImyTh,

nepeMenieHie, CPeaHsAs 1 MTHOBEHHAsE CKOPOCTH, CpetHee 1
MTHOBEHHOE YCKOPEHHUS).

2.0OCHOBHBIE KHHEMAaTHYECKHUE BETMUYUHBI BpAIATeIbHOTO IBHYKEHHS
Tena (yrjioBoe

nepeMeIeHIe, CPeaHsAs 1 MTHOBEHHAS YIIIOBask CKOPOCTH, CpeHee U
MTHOBEHHOE yITIOBOE YCKOPEHHS).

3.IlepBerii 3akoH HetoToHa (hopMyTHpOBKa, MOHATHE HHEPIIUATHHON U
HEMHEpLUaJIbHON

CHCTEM OTCUeTa, IPIMEPHI HCIOIb30BAHUS 3aKOHA).

4 Macca. Cuna. [IpyHINT HE3aBUCUMOCTH AeHCTBUS cuil. Bropoii
3akoH HproTOHA ((hOpMYIHUpPOBKa, MOSICHEHUE, IIPHUMEPHI IPAKTHYECKOTO
WCTIOJTb30BaHHS).

5.Tperwuii 3axoH HeroToHa (hopMynHpoBKa 3aKOHA, MOSCHEHHE HA
PHUCYHKaXx, CIEACTBUS U3

9TOTO 3aKOHA).

6.VImnynec Tena. IMnynbce cuibl. 3aKOH COXPaHEHUs! UMITYJIbCa
cuctemsl Tel (GopMyTUpOBKa, 3HAUEHHE ITOTO 3aKOHA, IPUMEHEHHE Ha
MPAKTHKE).

7.Mexanmueckast pabota. MOITHOCTb.

8. Kunernueckass sHeprus Teaa ¥ CHCTEMBI Tel (OIpeeNeHus,
(hopMyIBl pacdeTa MpH NOCTYNATEIFHOM U BPallaTeIbHOM JBHKCHHUSX,
TIOSICHEHHE BCeX (PM3MIECKHX BEIUINH).

9. IloTeHnmanbHas SHEPTHUS Tela U CHCTEMBI Tel (OIpeIeNIeHus,
(hopMyItBl pacdera MpH MOCTYNATENbHOM U BpAIlaTeIbHOM JBHKEHHSIX,
TOSICHEHHE BCEX (DM3MYECKHX BEIUYHH).

10.3aK0H cOXpaHEHUs U IPEeBpalleHUs] MEXaHMUECKOI SHepruu
(popmynupoBKa 3aK0HA, IOSICHEHUE BCeX (PU3NYECKHX BEIUYUH, IS
KaKHX CUJI BBIITOJTHSIETCS).

[MpakTHyeckue 3aMaHus:

IIpakTiueckue 3agaHust K KOHTPOIbHOH paboreNel (obmue
(hopMyIupoBKN):

1./IBnKeHre MaTepUaIbHOM TOUKH 33/1aHO YpaBHEHUEM x=4t +2t +7 .
Haiinure 3Ha4eHue CKOpOCTU U YyCKOPEHHUs Tea B UHTepBaie ot 1 1o 4
c.

2. K Hutn nogseniex rpy3 Maccoi 500 r. Onpenenure CUily HaTsSKSHUS
HHUTH, €CJIM HUTh C TPY30M HOAHUMATH C YCKOPEHUEM 2 M\C.

3. Ha penbcax cTout BaroH ¢ neckoM maccot 10 1. CHapsa maccoii 100
KT, JIETSAIIMNA TOPU3OHTAIBHO BIOJb XK. IIYTH cO cKopocThio S00Mm\c,
nonazaaer B BaroH.Kakyro ckopocTh NOIy4uT Baron?

4. TTyns maccoit 10 T, nereBmas co ckopocthio 600 M/c, momnana B
GammucTHuecknil MasTHIK Maccoi 5 Kr u 3acTpsiia B HeM. Ha kaxyro
BBICOTY MOJHSIICS MAasTHUK?




KM2

KonrponbHas
pabota Nel.2

" lunamuka
BpAaIaTeIbHOTO
JIBHOKEHUSI. 3aKOHBI
COXpaHEHUs
MOMEHTa UMITYJIbCa
Y DHEPTHH.
l'apmonnueckue
KoyeOanus"

YK-1-31;VK-1-V1

1. MoMEeHTBI HHEPLIMY TOYKH U Tena. IIpumMepsl MOMEHTOB HHEPLIMU
Pa3NUYHbIX Tel.
2. Teopema llteiinepa.
3.MowmeHT cuisl (onpenenenue, GopMmyiia, PUCYHOK, SIMHUIIBI
u3MepeHns GU3NIEeCKUX BEJIMYHH, POJIb MOMEHTA CHIIBI BO
BpallaTelbHOM JBHKEHUU TENA).
4.0OCcHOBHOE ypaBHEHHE JUHAMUKH BPAIIATEIbHOTO ABMXKEHUS
( popmynupoBKa, MOsICHEHNE BCEX (PU3MUECKUX BETHUUH, €IAHHIIBI
HU3MEPEHHUS).
5. 3aK0oH coxpaHEHHs MOMEHTA HUMITyJbca ((OpMYIHpOBKa 3aKOHa,
3aIMUCh 3aKOHA JIISt
JIBYX Tell , 00bsICHEHHE BCeX (PU3NYECKUX BEITMYHH, PUCYHKH).

6.AHanorust MeX Iy QU3NYECKIMHI BEITMYHHAMH TIOCTYIAaTSIBHOTO U
BpAIaTEIBHOTO IBIDKCHNUS.

7. TapMoHudeckue KoneOaHus , UX BUABI U XapaKTEPUCTUKH.
8. MasTHUKH, BUABI MASTHUKOB

9. luddepeHnmansHOe ypaBHEHUE CBOOOTHBIX TAPMOHIMUECKIX
KOJIEOAHUI U eTo pelIeHue.
10.3aK0HbI H3MEHEHUS! CKOPOCTH, YCKOPEHUS U CHIIBI IPU
TapPMOHUYECKHX KOJICOAHHUSX.
IIpakTryeckue 3a1aHus
1. TOHKOCTEHHBII LHWIMHAP ¢ AMaMeTpoM ocHoBaHUs D=20 cm
u Maccoi m=10 Kr Bpaliaercs corjiacHo ypaBHeHu0 p=A+Bt+Ct3, rae
A=2 pax; B=3 pan/c; C=0,4 pan/c3. OnpenenuTs NeHCTBYIOMNI Ha
LWIMHJP MOMEHT cii1 M B MOMEHT BpeMeHH t=2 c.
2. Ha xpato mnatdopmsl B Buze aucka nuamerpom D=2 M u
Maccoii 120xkr, Bpamaromeiics o HHepIUH BOKPYT BEPTHKAIBHON OCH C
gactoToit n1=12 mua—1, crout "yemoBek Maccoit m1=50 kr. Korma
YeJI0BeK Tepenies B HEeHTP 1aT(hOopMBbl, TO YaCTOTa BpAILEHHS
u3MeHuach. OnpenenuTb KOHEYHYIO 4acTOTy BpalleHus. MOMeHT
MHEPIIUH YeIOBEKA PACCUNTHIBATE KaK JJIS MAaTepHATIbHOM TOUKH.
3. Juck pamuycom R=20 cm konebnercss 0Koio
TOPU30HTAJIBHOM OCH, MPOXOJIALIEH Yepe3 CepeuHy paanyca.
Omnpenenure NepHo. KOIeOaHUH TUCKA.
4. CIIIONIHOW UIIMHAP Maccoil m = 4 Kr katutcs 6e3
CKOJIbXKEHUS 110 TOPU30HTAIBLHOM MOBEPXHOCTU. JIMHEHAsS CKOPOCTh U
ocu HWIMHIpa paBHA 1 M/c. OpeaenuTh NOTHY KHHETHIECKYIO
SHEPTHIO IIHHIpA




KM3

KonTponbHast
pabota Nel

YK-1-31;VK-1-V1

1.0OcHOBHOE ypaBHEHHE MOJIEKYIAPHO-KUHETHUECKAs TEOPHS
UJEaNbHBIX ra30B.
2.YpaBHEHHE COCTOSHUS H/ICATBHOTO Ta3a.
3.CpenHee 4nCIO CTOIKHOBEHUH U CPEeAHSS [UIMHA CBOOOTHOTO mpobera
MOJIEKYIL.

4.5IBneHne nepeHoca. Y paBHEHHE TEIIONPOBOIHOCTH, THDOGY3UH
B BHYTPEHHETO TPEHHUSI.
5.Yucno creneHel CBOOOABI MOJIEKYIbI. 3aKOH paBHOMEPHOTO
pacrpeneneHus JHEPruu Mo CTENEHsIM CBOOOIbI MOJIEKYI.
6.Pabota u Termora kak (popMeI Iepenaun 3Heprun. Pabora raza nmpu
W3MEHEeHUH 00beMa.
7.KonuuecTBo TemnoTel. TemnoeMKocTs.
8.IlepBoe Hayano TepmoauHaMuky. IIpumenenne neporo Hauana
TEPMOJIMHAMUKH K H30IPOIIecCaM.

9.AnnabaTHBII po1ecc.
10. OO6paTiMble U HEOOpATHMBIEC TEIIOBBIE MpoIiecChl. BTopoe
HaYaio TePMOIUHAMUKH.
IIpakTHyeckue 3anaHus:
1. B 6amtone eMkocTbio 60 J1 HAXOOUTCS CXKATBI BOIOPOJ MPH
37 °C. Ilocne TOro Kak 4acTb BO3/yXa BBIITYCTHUIIM, 1aBICHUE
nonusmiock Ha 110k[la. OnpenenuTs Maccy BBIMYIIEHHOTO BOAOPO/A.
IIpouece cunTaTh U30TEPMUIECKUM.
2. B 6amtone emxocthio 0,8 M3 HaxoauTcs 2 Kr Bojopoaa u 2,9
KT azota. OmnpenennuTe QaBIeHUE CMECH, ECIIH TEMIIepaTypa
okpyxaromeit cpeasl 27 °C.
3. OnpenenuTts CpeHIO KHHETUYECKYIO DHEPIHIO <€
MIOCTYNATEIBbHOTO ABMXKEHHUS U CpPEHEE 3HAUEHNE <&€> MOIHOM
KHHETHYECKON YHEPTUU MOJIEKYJIbI a30Ta npu Temieparype 360°C.
Haiitu Taxoke KUHETUYECKYIO 3HEPrui0 W BpalaTeIbHOIO JIBUXKECHUS
BCEX MOJIEKYJ a30Ta, COAEPIKAIIEro KOJIMYECTBO BEIIECTBA V=5 KMOJIb.
4. OmnpenennuTs KOIAYECTBO TEIUIOTHI, COO0meHHoe 88 T
VIJIEKUCIIOTO Ta3a, eciii oH ObuT n300apHo Harper oT 300 K mo 350 K.
Kakyro paboTy npu 5TOM MOXET COBEPIIMTH a3 U Kak U3MEHHUTCS ero
BHYTPEHHSISL DHEPTUsI




KM4

DK3aMeH

YK-1-31;VK-1-V1

1. OcHOBHBIE KHHEMATHUECKHE BEIMUHHBI MOCTYIATENEHOTO JBIKCHUS
Tena (ImyTh,

nepeMenieHie, CPeaHsAs 1 MTHOBEHHAsE CKOPOCTH, CpetHee 1
MTHOBEHHOE YCKOPEHHUS).

2.0OCHOBHBIE KHHEMAaTHYECKHUE BETMUYUHBI BpAIATeIbHOTO IBHYKEHHS
Tena (yrjioBoe

nepeMeIeHIe, CPeaHsAs 1 MTHOBEHHAS YIIIOBask CKOPOCTH, CpeHee U
MTHOBCHHOE YITIOBOE YCKOPEHUS).

3.IlepBerii 3akoH HetoToHa (hopMyTHpOBKa, MOHATHE HHEPIIUATHHON U
HEMHEpLUaJIbHON

CHCTEM OTCUeTa, IPIMEPHI HCIOIb30BAHUS 3aKOHA).

4 Macca. Cuna. [IpyHINT HE3aBUCUMOCTH AeHCTBUS cuil. Bropoii
3akoH HproTOHA ((hOpMYIHUpPOBKa, MOSICHEHUE, IIPHUMEPHI IPAKTHYECKOTO
ucnonb3oBanus). Tpernit 3akoH HeroToHa (popMyarpoBKa 3aK0oHa,
MOSICHEHHE Ha PHCYHKAX, CIICICTBUS U3

3TOrO 3aKOHA).

5.MoOMeHTHI MHEePITH TOYKH U Tena. [IppuMepbl MOMEHTOB HHEPIINH
pasnuuHbIX Ten. Teopema IllTelinepa.

6.MowmeHT cuitel (onpeznesnenue, Gopmyia, pUCyHOK, €IUHHUIIBI
U3MepeHHs (PH3HYCCKUX BEITMYHH, POJIb MOMCHTA CHIIBI BO
BpaIaTeIbHOM JIBIDKCHUH TETa).

7.0OCcHOBHOE ypaBHEHUE IUMHAMUKH BPAIATEIbHOTO IBIKCHUS
(popmynupoBKa, MOsSICHEHHE BceX (PH3MICCKUX BEIUYHH, CIUHUALIBI
U3MEPEHN).

8.Mmnynbce Tena. IMmynsc cunbl. 3aKOH COXPAHEHUS. UMITYJIbCA
cuctemsl Tel (GopMyTUpPOBKa, 3HAUEHHE ITOTO 3aKOHA, IPUMEHEHHE Ha
MPAKTHKE).

9.3aKk0H COXpaHEeHUs MOMEHTa UMITynbca ( HopMyIHpOBKa 3aKOHA,
3aMKCh 3aKOHA AT

JIBYX TeJl, 00BbSICHEHUE BCeX (DPU3MUCCKUX BEIIMYHMH, PHCYHKH).
10.Ananorus Mexxy GU3NIECKIMI BETMYMHAMH TIOCTYAaTEIFHOTO U
BPAIIATEIBHOTO JBIDKCHUS.

11.Mexanuueckas padora. MomHocts. Kunerndeckas u
NOTEHLHANbHAs SHEPIUs Tea U

CHCTEeMBI Tel (ompeneneHus, GopMyIIsl pacdeTa IPH MOCTYIIATeTIHHOM H
BpaIaTeIbHOM

JIBIDKCHUSIX,, IOSICHEHHE BCEX (PU3NYECKHUX BEJIUYHUH).

12.3aK0H COXpaHEeHUS U MPEBPAIICHNs MEXaHHIECKOH SHEPTUH
(dbopmynrpoBKa 3aKOHa, IOSICHEHUE

BceX (PU3UUECKUX BETUUWH, ISl KAKUX CHJI BBITIOJTHSETCS).
13.'apmoHIYecKue KOJeOaHUs U UX XapaKTCPUCTUKH.
14.TuddepernmansHoe ypaBHEHHE CBOOOTHBIX TAPMOHUYECKUX
KoneGaHuil u ero perieHue.

15.3aK0oHbI U3MEHEHUS! CKOPOCTH, YCKOPEHUS U CHJIBI IPU
TapPMOHNYECKHUX KOJICOAHUSX.

16.OcHOBHOE ypaBHEHHE MOJIEKYISIPHO-KUHETUYECKAS TEOPUS
UJEaNbHBIX Ta30B.

17.YpaBHeHHUE COCTOSHUS UIEATIBHOIO rasa.

18. CpenHee 4MCIIO CTOIKHOBEHUH M CPEAHSS [UTHHA CBOOOTHOTO
npobera MOJIEKyIL.

19.51pnenue nepeHoca. Y paBHEHHE TEIUIONPOBOIHOCTH, N dy3un B
BHYTPEHHETO TPEHHSI.

20.Yucrno creneHelt cBOOOIBI MOJIEKYIBL. 3aKOH PAaBHOMEPHOTO
pacrnpeneneHus JHEPTUH Mo CTENEHsIM CBOOOIbI MOJIEKYJI.

21.Pabota u Teruiora kak (GopMbl iepenayn sHepruu. Padora rasa npu
M3MEHEHUH 00beMa.

22.KonuuecTBO TEIIOTHL. TennoeMKOCTb.

23.IlepBoe Havao TepMoArHAMUKH. [IpuMeneHue nepBoro Hayana
TEPMOANHAMUKH K M30IPOIIECCaM.

24.AnnabaTHbIii mporecc.

25. O6paTuMble ¥ HeOOpaTHUMBbIE TETIJIOBBIE Mpoliecchl. Bropoe Havyano
TEPMOJIMHAMUKH.

3anaua 1

YpaBHeHHe ABWKEHUS Tena umeeT Bug M/c3. Onpenenure: 1)
3Ha4YeHHUE YCKOPEHUs Tesa yepe3 1 ¢ mocie Havasia ABMKEHUs. 2) yepes
CKOJIBKO BPEMEHH, MIOCIIe HadaJla BIKCHHSI, CKOPOCTh Tena OymeT
paBHO 6 M/c2.

3amaua 2




Ha o6ox maxoBuka quamerpom D=80 cM HaMOTaH IIHYp, K KOHILY
KOTOPOTro NMpUBSA3aH Ipy3 Maccor 5 kr. OnmpenenuTb MOMEHT HHEPLHH J
MaxOBHKa, €CIIM OH, BPallasCh PABHOYCKOPEHHO, O] 1€ CTBUEM CHIIBI
TSDKECTH TPy3a, 3a BpeMs t=4 ¢ IpHoOpeN YIIIoByI0 CKOPOCThIO L= 12
paxn/c.

3agaya 3

Omnpenenuts eprox Koiaedanuit crepxus umHoH =30 cM 0K0JI0 ocH,
NEPIEHIUKYISIPHON CTEPKHIO U IPOXOASALIEH Yepe3 ero KOHEll.

3amauva 4

B pesepByape o6bemMom 1600 1 HaxoauTcst cMech 12 Kr a30Ta U 2 KT
Bogopoza mpu temmeparype 300 K. OmpenenuTs gaBieHne CMeCH.

KMS5

Konrponbnas
pabora
Ne2.1"DnekTpoctaTi
Ka. 3aKOHbI
MMOCTOSIHHOTO TOKa "

VYK-1-31;VK-1-V1

1. DnexTpuyecKuil 3apsii U €ro CBOMCTBA. 3aKOH COXpaHEHUS
AIIEKTPHIECKOTO 3apsizia (ONPEAeNICHNE, TIOSICHEHNE 3aK0OHA).

2. 3akoH Kynona (onpenenenue, popmysia, eTUHULIBI U3MEPEHHS
(bU3NUECKUX BEIHYHH).

3.DOnexrpocrarndeckoe nosue. HanpskeHHOCTD 3IIEKTPUYECKOro MO
(onpenenenue, Gpopmyna, equHULIEI U3MepeHus, Gpopmyna HOII
TOYEYHOTO 3apsa ).

4.JIvHIH HANIPSHKEHHOCTH AJISKTPHYECKOTO TIOJIS M MIX CBOWCTBA
(TIOHSTHE CHIIOBOW JIMHUH, PUCYHOK).

5.Teopema ["aycca aiist 2JI€KTPOCTaTUUECKOIO TOJIS B BAKyyMe
(nosicHeHue MOTOKA BEKTOPa HAIPSKEHHOCTH JIEKTPUUYECKOT0 101,
¢opmymmpoBka Teopemsl ['aycca ).

6.IToTeHMaN 1 pa3HOCTh MOTEHIHAIOB MIEKTPOCTATHIECKOTO TIOJIS
((popmyrsl, onpeneneHus 3TUX BEIUYHH, CAUHUIBI H3MepeHus ). CBsi3b
HAINpPSHKCHHOCTH JIEKTPOCTATHYECKOTO MO C MOTCHIHAIOM .
7.OxBUNOTEHINATBHBIE TTOBepXHOCTH (omnpenenenne JI1II, prucyHok,
coiicra OIIIT).

8.0MeKTpoeMKOCTh KOHIeHcaTopa (onpeneneHue, popmya, eIHHALBI
U3MEpEHN).

9.0nextpuueckuii Tok. Cuia TOKa, IIIOTHOCTh TOKA,
3JIEKTPOCONPOTHUBIIEHUE U IPOBOAUMOCTE. (oIpenenenue, hopmyna,
SIMHHUIIB H3MEPCHUS).

10.3axon Oma u J[xoyns-JleHna B nHTErpaibHON Gopme

( onpenenenue, Gopmyia, EIMHULBI U3MEpEeHHs (PU3NIECKUX BEIUIHH )
[IpakTruyeckue 3a1aHusL:

1. 3apsaner 10 u 16 HKi pacronoxensl Ha paccTostHUM 7 ¢M
apyr ot gpyra. Kakas cuna Oyner aeificrBoBats Ha 3apsax 2 HK,
MIOMEILIEHHBIH B TOUKY, yAaJICeHHYIO Ha 3 ¢M OT IE€pBOro 3apsjaa 1 Ha 4
CM OT BTOPOTO.

2. DJEeKTprUECcKOe T0JIe CO3/IaHO OECKOHEUHBIMU
napaieNbHBIMU IUTACTHHAME, HECYLIMMU 3apsi]] C TOBEPXHOCTHBIMU
mwioTHOCTAMU 6= 2 HKim\M 2 u 0= 3 uKi\m 2 Omnpenenutsb
HAINpPSDKEHHOCTB TTOJIA: 1) MeX/y INTaCTHHAMHE; 2) BHE IUTACTHH.
IocTponTs rpaduk M3MEHEHHS HAIPSKEHHOCTH.

3. Konbro pagumycom R=10cM u3 TOHKOW NMPOBOIOKH
PaBHOMEPHO 3apsHKCHO C JIMHEWHOM TUIOTHOCTHIO =1 0HKIT\M
Onpenenurs HAIPSKEHHOCTD IO HA OCH, IPOXOAIIEH Yyepes3 LIEHTP
KOJIbLIA B TOUKE A, yIaneHHO! Ha paccTosiHre a=20cM OT LEHTpa KOJbIa
4. Kakyro cKOpocTh MOXET COOOIIUTH AIICKTPOHY,
HaXOZAIIEMYCs B COCTOSTHHH TTOKOSI, YCKOPSAIOIIask pa3HOCTh
noteHnuanos B 1000B?




KM6

KonrponbHas
pabota
No2.2"MarnutHoe
moJe.
DJeKTpoMarHuTHas
HUHAYKLUS.
DNeKTpOMarHuTHbIE
Konebanus "

YK-1-31;VK-1-V1

1.MarauTHOE 1OJIe U €r0 XapaKTEePUCTUKH (TIOHATHE 3TOTO MO,
MpaBuIIo OypaBurKa).
2.IToHATHE CUIIOBOM TMHUY MarHATHOTO TOJISI(MTOHATHE CHUITOBOM
JIMHHUHU, PUCYHOK).

3.3axon buo-Cagapa-Jlamaca (popmyna 3Toro 3akoHa u ee
nozipoGHOE 0OBSICHEHNE HA PHCYHKE, HOSICHEHHE BCEX (PM3MUECKUX
BEJIMYMH ¥ UX SIUHUI N3MEPEHH).
4.3axoH Ammiepa (dopmyrna 3aKoHa, €€ MOICHEHHE Ha PUCYHKE,
HOSICHEHHE BCeX (DPM3MYECKNX BEIUYMH M UX SIMHHIL H3MEPEHHUS,
MIPaBUIIO JICBOU PYKH).
5.JleficTBHe MarHUTHOI'O T0JI Ha JBYKYLIMUCS 3JEKTPUUECKUH 3apsi
(cuna Jlopenna) (popmyna pacuera cuibl JlopeHna, nosicHeHUE Ha
PHCYHKE BCEX BEKTOPHBIX BETMYHH, IPABHIIO JIEBOH PyKH).
6.51BneHne snekTpoMaraHuTHOM HHAYKUMKU. 3akoH dapanes.
(onpenenenue, popmyna, eqUHULEI U3MEPEHHUS HH3UIECKUX BEIUINH).
ITpasuno Jlenna (onpenenenue, pUCYHKH).
7.IHayKTUBHOCTD KOHTYpa. CaMOMHIYKIUS .
8. AuddhepennmanpHoe ypaBHEHHE KOJIEOAHHU B SJIEKTPHUECKOM
KOHTYpE.
9.CobcTBeHHbIE KOeOaHuUs B KOHTYPE, HE COZIEpIKallleM aKTUBHOTO
conporusneHns. Popmyna ToMcoHa I Ieproaa TapMOHUYECKAX
KoJIeOaHui.
10.BuxpeBoe a1ekTpudeckoe nonie. Teopema o LIUPKYIALUHA BEKTOpa
HAINpPsHKEHHOCTH BHXPEBOTO 3JIEKTPUIECKOTO OIS,

KM7

Konrponbnas
pabota
Ne2.3"BoyiHOBBIE B
KBaHTOBBIE CBOMCTBA
cBera "

VK-1-31;YVK-1-V1

1 Wnrepdepenmus crera. Korepentnocts OMB.

2. Pa3HocTs (pa3 u onTHueckast pa3sHOCTh XOAA. Y CIIOBUS MAaKCUMYMa H
MHHUMYyMa HHTEP(PEPCHIIMOHHON KapTHUHBI.

3. Mudpaxmus ceeta. [Ipunnun [roirenca—Dpenens.

4. Tndpakuus OpayHrodepa Ha TUHPAKIHMOHHON perieTke. Y CIIOBHS
MaKCHMYMOB U MUHAMYMOB IIPH 3TO# Au(paKIuH.

5.Buemnuit u BHyTpeHHUHE (H0oT03(P(eKT. 3aKOHBI BHEITHETO
dboroaddekra.

6. KBaHTHI cBeTa U MX XapaKTEPUCTHKH

7.YpaBHenue DiHIITEHHA 17151 BHENTHEro Gpotodddekra. OObsICHEHHE
3aKkoHOB (hoTO3(PpPekTa Ha OCHOBE KBAHTOBOW TECOPUU CBETA.




KMS8

3ayer ¢ OIEHKOH

YK-1-31;VK-1-V1

1. DnexTpudecKuii 3apsAa U €ro CBOHCTBA. 3aKOH COXPAaHEHUS
JMEKTPUUECKOTO 3apsaa (oNpeneneHue, NosCHEHHE 3aK0Ha).3aKOH
Kynona (onpenenenue, popMyna, eAMHAIEI H3MEPEHNS (PU3NICCKIX
BEJIMYUMH).

2.OnexTpocTariueckoe none. HampsKeHHOCTh 3IeKTPHUECKOro Mos
(ompenenenue, popmyna, eAMHULEI H3MepeHus, hopmyna HOIT
TOYEYHOTO 3apsAAa C IMOSICHEeHNSIMA Ha PUCYHKAX).

3.JIuHMM HATPSHKEHHOCTH AIIEKTPUYECKOTO MOJIS U UX CBOMCTBA
(OHATHE CHIIOBOW JIMHUU, PUCYHOK).

4. Teopema 'aycca [1st 3JIEKTPOCTATUYECKOTO TT0JI B BAaKyyMe
(mosicHeHMe TOTOKA BEKTOPA HAIIPSHKEHHOCTH AJIEKTPUIECKOTO MO,
(hopmynupoBka Teopemsl ['aycca).

5.IloTeHunan ¥ pa3HOCTh MOTEHIUAIOB 3JIEKTPOCTATUYECKOTO MOJIs
(opmyrsl, oTIpeneneHns 3THX BEIUYNH, SIUHAIE H3MEPEHUS,
npuMeHeHust (opMyi).CBs3b HAIPSKEHHOCTH IEKTPOCTATHIECKOTO
MO C MOTEHIHATIOM.

6. OxBUNIOTEHIIMANBHBIE TOBEpXHOCTHU (onpenenenue DIIII, pucyHok,
cpoiictsa DIIIT).

7.21eKTpOeMKOCTh KOHAEHcaTopa (onpeneneHue, GopMyina, equHULBI
HU3MEPEHHUS).

8.0nexTpuueckuit Tok. Cusa Toka, INOTHOCTh TOKA,
3JIEKTPOCOMPOTUBIICHUE U TPOBOAUMOCTS. (OIpesieNieHue, popmya,
€IMHUIIBI U3MEPEHUS).

9.3akon Oma u J[)xoyns-JleHna B nHTErpanbHOH GopMe ( ompenereHune,
(hopmyrna, eqMHATBI U3MEPEHUST PU3NUECKUX BEJTUUUH ).
10.MarauTHOe 1oJie U €ro XapakTePUCTUKH (ITOHATHE HTOTO MOJIs,
npaBmiIo OypaBUMKa).

11. [ToHATHE CUITOBOM JIMHIHM MarHUTHOTO MOJISI(PHUCYHOK) .

12.3axon buo-Casapa-Jlammaca (popmyna 3Toro 3aKoHa U ee
nozipoGHOE 0OBSICHEHNE HAa PUCYHKE, HOSICHEHHE BCEX (PM3MUECKUX
BEJTMYMH ¥ UX SMHUI] U3MEPEHHS).

13.3axon Ammiepa (dopmMyrna 3aKoHa, e€ MOSICHEHNE Ha PUCYHKE,
MOsICHEHHE BCeX (PM3MYECKUX BENUYUH U UX €AUHUI] U3MEPECHUS,
HpaBHJIIO JIEBOH PyKn).

14.JleiicTBUE MarHUTHOTO I10JIS HA ABWXKYILUIICS 2JIEKTPUUECKUH 3apsiy
(cuna Jlopenna) (popmyna pacuera cuisl JlopeHiia, HOsSICHEHHE Ha
PHCYHKE BCEX BEKTOPHBIX BETMUMH, IPABHIIO JIEBOH PyKH).
15.5Bnenue anekTpoMarHUTHON MHIYKIMK. 3akoH Papanest.
(onpenenenue, popmyna, eAUHULIEI U3MEPEHHUS HH3UIESCKUX BEITHIHH).
IIpasuno JleHua (onpeaenenue, pUCYHKH).

16.MaaykTBHOCTH KOHTYpa. CaMOMHIYKIINS .
17.IucdpepennmansHoe ypaBHEHHE KOJICOAHUH B SIEKTPHISCKOM
KOHTYpE.

18.Co6cTBeHHbIE KOeOaHusl B KOHTYpE, HE coJlepKalleM aKTUBHOTO
conporusneHns. @opmyna ToMcoHa JUIs Ieprnoa TapMOHHYECKAX
KoJIeOaHMUH.

19.BuxpeBoe anexTpuieckoe nosie. Teopema o IUPKYISALUU BEKTOpa
HAMpPsHYKEHHOCTH BUXPEBOTO 3JIEKTPUUECKOTO MOJIS.

20.BonHOBOE ypaBHEHHE AJIEKTPOMArHUTHOM BOJHBI. Da30Bast CKOPOCTH
3JIEKTPOMAarHUTHOM BOJHBL. DIEKTPOMAarHUTHAS TEOPUS CBETA.
21.1nrepdepennus ceera. KorepentHocts OMB. Pa3nocts a3 u
OINTHYECKas Pa3HOCTh X0/a. Y CIIOBUS MaKCHMyMa M MHHIMyMa
HUHTEP(EPEHITNOHHON KapTHHBI.

22 ludpakuus cera. [Tpunnun [oiirenca—@penens.

23 . Indpakuus Ppaynrodepa Ha AUPPAKIHOHHOM pemeTKe. Y CI0BHs
MaKCHMYMOB H MHHAMYMOB IIPH 9TOH IH(PaKIIH.

24 .Bueurnuit u BHyTpeHHUH (oTOd((eKT. 3aKOHBI BHEIIHETO
dboroaddekra.

25.YpaBHeHue DWHIITEHHA 11 BHENIHEro GoTodddekra. OObsicHeHHE
3aKkoHOB (hoTod(PdPekTa Ha OCHOBE KBAHTOBOW TEOPUU CBETA.

3anaua 1

OnpenennuTts KOJTMYECTBO TEIUIOTHI, BBICTHBIIeecs 3a Bpems t =10c B

MpoBOJHUKE conpoTuBieHneM R= 10 Om, eciu cuiia ToKa B HEM,

pPaBHOMEPHO yMeHbIasAch, u3MeHmack ot [1 = 10A no 12 =0A.
3anaua 2

YpaBHeHHE U3MEHEHHS CO BPEMEHEM TTOTEHIIHAIOB Ha OOKIIaIKax

KOHZIeHcaTopa B KosiebaTensHOM KoHType uMeet Bua U=150Cos 5104




nt . EMxocTs koHAeHcaTopa 0,2 mx®. Haiiti nepuon xonebanuii T,
MHIYKTUBHOCTh KOHTYpa L, 3aKOH M3MEeHEHHs CO BpeMEHEM 3apsia Ha
oOKkJamkax KoHJAeHcaTopa ( , JJIMHY BOJIHBI A, MAKCUMATHHYIO SHEPTHIO
MarHUTHOTO IIOJISI.

3amaua 3

DNEeKTPOCTATHYECKOE TI0JIE CO3AaHO JIBYMS OCCKOHECUHBIMH
napaiebHBIMI TUTACTHHAMY C TIOBEPXHOCTHBIMH 3apsiaamu =2HKim\m
2n4uKn\w 2 .Haiigute HapsOKEHHOCTD MO MEXKAY IUTACTHHAME U
BHe ux. [Toctpoiite rpaduk 3aBucumoctu E(T).

3anava 4

Ha nuHKOBYIO MIacTHHY MagaeT MydoK yIbTPa(hroIeTOBOrO U3IyISHHUS
(0 =0,2mMxMm). OnpeaenuTs MaKCUMaJIbHYIO0 KHHETUYECKYIO SHEPTHIO U
MaKCHUMaJIbHYIO CKOPOCTh POTOAIEKTPOHOB ( A=4 3B).

5.2. Ilepeyenn padoT, BbINOJIHSIE

MBbIX 110 JUCIHUILJINHE (

KypcoBasi padora, Kypcosoii npoekr, PI'P, Pedepat, JIP, IIP u 1.11.)

Kon HasBanue Tposepsiemie
HHHUKATOPHI Coneprxanue paboTsI
paboTbl paboTsl .
KOMITCTCHIIUH
P1 Jlaboparopnas YK-1-B1 1. Yto Takoe Macca tena? Eaunuiipl u3mepenus Macchbl. CriocoOb
pabota Nel M3MEPEHHS MaCChI Tela.
N3yuenue 3aKk0HOB 2. Yto Takoe cuna? Kakue cuibl n3ydaroT B Mexanuke? EnuHuIb!
JUHAMUKHU Ha u3MepeHus cu-jbl. CrocoObl U3MEPEHUS! CUITBL.
MaiHe ATByaa 3. Yro Ha3biBalOT yckopeHneM? ENMHUIBI H3MEPEHNS YCKOPEHHUS.
Crioco0bI H3MepeHNst yCKOPEHHUS.
4. Yrto Ha3bIBAIOT PaBHOJCHCTBYIOMIEH CHII, TPUIIOKEHHBIX K TeTy?
IMokaxnuTe Ha pUCYHKAX CIIOCOOBI ONPEeTCHNUS PaBHOACHCTBYIOMICH
HECKOJIBKHX CHJI, TPAJIOKCHHBIX K TEIy.
5. 3anumuTe U TOSICHUTE BTOPOi 3akoH HproToHA.
6. Kak ¢ momorpro Broporo 3akoHa HproToHa MOKHO c(hopMyIHpoOBaTh
nepBblii 3ak0H HeroToHA?
7. 3anuuuTe U MOSICHUTE TpeTUH 3akoH HbIOTOHA U yKaxuUTe CIEICTBUS
9TOT0 3aKOHA.
8. 3anuimTe Bce U3BECTHBIE BAM COOTHOILEHNS KUHEMATHKH, B
KOTOpHBIE BXOIUT YCKOPEHHE Tea
P2 JlabopaTopHast VK-1-Bl 1. MaiiTe onpenencHyue JMHEHHOIO U YIJIOBOTO NEPEMELLICHUH,
pabota Ne2 JIMHEHHOH U YIII0-BOW CKOPOCTEH, IMHEUHOIO U YIJIOBOI'O YCKOPEHU.
Omnpexnenenue 2. KakuMH COOTHOIIEHUSIMU CBsI3aHbI IMHEHHOE U YIIIOBOE YCKOPEHHUS,
MOMEHTa HHEPIIUH JIMHEHHAas! U YIII0Bask CKOPOCTH?
Tena, 3. Uro Ha3BIBaE€TCS MOMEHTOM CHJIBI, MOMEHTOM HHEPIIMH 1 MOMEHTOM
CKaTBIBAIOIIEroCs ¢ UMITyJIbCa MaTepHaIbHOM TOUKH U Tena?
HaKJIOHHOM 4. ChopMynupyiiTe OCHOBHOM 3aKOH JHHAMHUKH BPaIaTeIbHOTO
TUTOCKOCTH JIBIDKCHUS TBEP-IOTO TeJa M MOSCHHUTE €TO.
5. 0T 4ero 3aBUCUT MOMEHT HHepuuu Tena? Kakyro poss OH UTpaer Bo
Bpalla-TeJIbHOM JIBUKEHUU?
6. Chopmymupyiire Teopemy llITeiHepa n mpuBenuTe IpUMep ee
UCTIONB30BaHUS.
7. ChopMmynupyiiTe 3aKOH COXpaHEHHsI MOMEHTa UMITYJIbca U MOSICHUTE
€ro Nnpu-Mepamu.
8. [IpuBeuTe aHAOTHN MEXIY BEITMYMHAMH, XapaKTePU3YIOINMI
MOCTYIATeNIb-HOE U BPAIlaTeNbHOE JBIKCHUS.
P3 JlaGopartopHas VK-1-Bl1 1. Kakoe B3auMozieicTBHE Te HAa3bIBAETCS aOCOIIOTHO YIPYTUM
pabora Ne3 ynapom?
Wzyuyenue 2. Kaxoe B3auMo/IeHiCTBHE Tl Ha3bIBACTCS aOCOIIOTHO HEYIPYTUM

a0COJIIOTHO- YIIPTOTO

yaapa mapos

yaapom?

3. Kak onpenenuts CKOpOCTh MApOB JO MOMEHTA COYAapEeHUsl U IoCIie
coynape-Hus?

4. Yro Ha3biBaeTCs KOO(PPUIIMEHTOM BOCCTAHOBIICHHSI, KaK €T0
onpenenuTh?

5. ChopMmynupyiiTe 3aKOH COXpaHECHUS U TPEBPAIICHUS SHEPTHH?




P4 JlabopaTopHast YK-1-Bl 1.Kakue xone6anust Ha3bIBAIOT rapMoHHYecKuMu? JlaifTe onpeneneHus
pabota Ne4 UX OCHOB-HBIX XapaKTEPUCTHK (aMIUTUTYbI, CMEIeHUs, (asbl,
OmnpeneneHue TIepHo/ia, YaCTOTHI, INKINIe-CKOH 9acTOTEI).

YCKOPEHHUS 2. Yto Ha3bIBaeTcst MasTHUKOM? JlaiiTe onpeaeneHne MaTeMaTHYECKOTO,
cBOOOTHOTO MaJeHuUs MPY>KHUH-HOTO M (PU3MYECKOT0 MasiTHUKOB.
C IIOMOUIbIO 3.Yto0 Takoe npuBeneHHAs JTHHA Gr3ndeckoro MastHHKa? OT gero oHa
YHUBEPCAJIBHOIO 3aBUCUT?
MasTHUKA 4.3amummure GopMyasl I pacyeTa neproa kouebaHui
MaTeMaTHYECKOr0 U (PH-3UIECKOT0 MasiTHHKOB.
5.0t "gero 3aBHCUT YCKOpPEHHE CBOOOIHOTO T CHUS?

P5 JlaGopaTopHast VK-1-Bl 1. Yto Ha3bIBaeTCS TEIUIOEMKOCTBIO TEJIA, YAEIbHOM, MOJISIPHOM

pabota Ne5 TENI0EMKOCThIO?
Onpenenenue 2. IToyeMy 7151 ra30B TEIJIOEMKOCTh 3aBUCUT OT YCIIOBUI HarpeBaHus?
OTHOUICHUH IMouemy Cp 6ombme Cv? 3anumure ypaBHeHUe Maiiepa.
YIEIbHBIX TEIIO- 3. KaxoB ¢u3ndecKkuit CMBICI YHHBEPCATBHON Ta30BOH TIOCTOSHHOI?
E€MKOCTei ra3a 4. atp ompeneneHne n300apuueckoro, U30TepMUUYECKOTO,
METO/I0M H30XOPUYECKOTro mpo-1eccoB. CHopMHUPOBATE U 3aIMCaTh YpaBHEHUE,
annabaTHIecKoro OITMCHIBAIOIINE WX, TEPBOE HA-YaJI0 TEPMOANHAMUKH U IIPUMEHEHNE K
paciupeHus STHM IIPOIIECCaM.
5. latb onpeneneHue anuabaTHUECKOro npouecca.
6. ChopMympoBaTh 3aKOH PABHOMEPHOTO paclpeieNieHNs] SHEPTHH 110
CTEIEHSIM CBOOOIBL.

P6 JlabopaTopHast VK-1-Bl 1. 3armmmTe 3akoH Kynona. Jlaiite cioBecHyI0 (pOpMyIHPOBKY 3TOTO

pabota Nel 3aKOHa.
Wzyyenune 2. MaiiTe onpenencHue HaPSXKEHHOCTH 3JIEKTPOCTAaTUYECKOTrO MOJIs,
JNIEKTPOCTATHIECKOT 3armumuTe GopMyITy, YKaxXuTe GU3MIECKUI CMBICT, SIMHUIIBI
0 MO METOAOM W3MepeHHs, HallpaBeHrne TaHHOH (U3NIecKoil BEMUYMHBL. 3aUIIUTE
MOJIETUPOBAHUS (hopMyIBI pacdeTa HapPsHKEHHO-CTH TI0JIS TOYSYHOTO 3apsia ,
3apsHKEHHOHN cepbl, 3apsHKEHHOM MIIOCKOCTH.
3. Uto Ha3BIBAIOT CHJIOBOI THHUEH 3IEKTPOCTATHUECKOTO TOJIs?
3anumuTe CBOMCTBA STUX JIMHHUM.
4. ChopmynupyiTe IPUHIHIT CYNEPIIO3UIUH HEKTPHYCCKUX TTOJICH.
[osicHuTe ero nmpruMeHeHne Ha PIUCYHKaX.
5. JlaliTe onpeeneHue OToKa BeKTopa HanpskeHHocTy. IlosgcHuTte ero
¢usmue-ckuii cMbIc. [losicHITE HEOOXOAMMBIC BEIMYHHBI HA PUCYHKE.
6. JlaiiTe onpeneneHye NOTEHIMANa U Pa3HOCTU IIOTEHIIUATIOB
3JIEKTPOCTATHYE-CKOTO MO, 3amumuTe (GOPMYIIBI pacyera MOTCHIHAA
TOYCYHOTO 3apsia U 3apsHKEHHOM Cepsbl.
7. 3anuIunTe CBA3b MEXAY HANPsDKEHHOCTHIO U MTOTEHIUATIOM.
[osicauTe Ha pHU-CyHKE, 9TO Takoe grad® 1 ero cBA3b C BEKTOPOM .
8. UTo Ha3BIBAIOT SKBUIIOTEHIIMAIILHON TTOBEPXHOCTHI0? YKAKUTE
CBOMCTBA K-BUIMOTEHUUAIBHBIX TOBEPXHOCTEH.

P7 JlaGoparopnas YK-1-B1 Yo Takoe 3JIEeKTPUUECKUN TOK, TOK IPOBOJIUMOCTH?
pabota Ne2 Ilenn 2. [aiiTe onpeneneHure CUIIbI TOKA ,JUIOTHOCTH TOKA.

MOCTOSTHHOTO TOKa 3. Hanmmmre ¢opMyity Ast CONPOTUBIICHUS MTOCIEN0BATEIBHO
COEIIMHEHHBIX Pe-3UCTOPOB.
4. Hanmmure popMyiy U COMPOTHBIICHUS TTApAJIISTIHHO
COEIMHEHHBIX PE3UCTO-POB.
5. Hanmummute 3akoH OMa 111 ydacTtka 1enu. CpaBHHUTE €ro ¢ 3aKOHOM
Owma B aud-¢pepeHnuansHoi (JIokamsHOMN) hopme.
6. Kakoil yqacTok Lieny Ha3blBaeTCs HEOAHOPOIHBIM? 3allUIINTE 3aKOH
Owma 171 HEOTHOPOJHOTO yJ4acTKa IIETH.
7. Naiite onpenenenue deKTpoaBuxkyinei cuibl. Chopmynupyiire
3akoH OMa JUTs 3aMKHYTOI IeTH.

P8 JlaboparopHas VK-1-Bl 1. Yto Ha3bIBaIOT MAarHUTHBIM ITOTOKOM? J{aliTe onpeneneHue eanHuIIe
pabota Ne3 MarHuTHO-ro notoka B CH.

W3yuenue siBnenus 2. aiiTe onpeneneHue siBIICHUE JIEKTPOMAarHUTHON HHAYKIHH.
3JIEKTPOMAarHUTHON 3. ChopMynmupyiTe 3aKOH 3JICKTPOMArHUTHON HHIYKIINH (3aKOH
HHIYKIHA Dapanes).

4. Chopmynupyiite npasuno JleHna.

5. TloyeMy MarHUTHOE I10JI¢ HAa3bIBAIOT BUXPEBBIM?

6. JlaiiTe moHATHE HHIYKTHBHOCTH KOHTYpA, 3aIUIINTE CIUHHUITY
MU3MepeHHs UH-TyKTHBHOCTH B CI1, yKaXXWTe OT 4ero 3aBHCHUT U OT Yero
HE 3aBHCUT UHIYKTHB-HOCTh KOHTYpA.

7. Jaiite onpeneneHue SBJICHUS CAMOMHTYKI




P9 JlabopaTopHast YK-1-Bl 1. Uro Ha3bIBaeTca MarHUTHBIM nosieM? [lepeunciute cBoiicTBa

pabota Ne4 MAarHMTHOTO TO-JIAL.

Ormpenenenue 2. HazoBuTe XapakTepuCTUKN MarHuTHOro mnois. Jlaite onpenenenue
TOPU30HTAIBHON BEKTOPY MarHUTHON MHAYKIIMY ¥ HANPSHKEHHOCTH MAarHUTHOTO TIOJIS.
COCTaBJISIOLICH 3. MaiiTe onpeneneHne CUIOBBIM JIMHUSIM MarHUTHOTO TOJISL.
HanpsKEHHOCTH Ilepeunciute ux cBOUCTBa

MarHuTHOTO TIOJIS 4. Chopmynupyiite u 3anmumute 3akoH buo-Capapa-Jlariaca, ciaenaiite
3eMJIU C IOMOLIbIO MOSICHU-TEJIbHBIA PUCYHOK.

TaHTeHC-0yccou 5. 3anuimute GopMyiy Ui ONpe/eIeH s BEKTOpa MarHUTHOM

MHYKLIIUU MarHUT-HOTO I0JIs1 KPYrOBOI'O TOKA.
6. 3anumuTe GOPMyITy [UIs ONpEeICHUS HHIYKTUBHOCTH COJICHOHIA.
BEKTOPAa MAarHUTHOM .

P10 JlaGoparopnas VK-1-Bl1 1. Kakoe uznyueHue HasbiBaeTcs crioHTaHHbIM? [loueMy oHO He
pabota Ne5 KOT€pEHT-HO?
N3ydenne paboTsl 2. Kakoe uzinyueHue Ha3bIBaeTCs BhIHYKACHHBIM? KakoBbl ero
ra3oBOro jaszepa cBoiicTBa?

3. Yro Takoe nazep?

4. IlosicHUTE HA PUCYHKE IIPOLIECC MOIYUYEHHsI BEIHYXKIEHHOIO
U3ITy9eHHs

5. IlosicHUTE Ha PUCYHKE YCTPOHCTBO ra30BOro Jas3epa.

6. KakoBBI 0COOEHHOCTH JTa3epHOT0 M3IY4CHUS, OTIIMIAIONINE €T0 OT
U3IIy-4E€HUll, CO3/1aBaEMBbIX IPYTUMH UCTOUHUKAMU CBETa?

7. Ilepeuncnure OCHOBHbIE IPUMEHEHHUS J1a3€POB.

5.3. OueHovHble MaTepuaJibl, HCNOJb3yEeMbI€ VISl IK3aMEHa (onncaﬂne 6I/I.]'leTOB, TECTOB U T.l'l.)

DopMoii TPOMEKYTOUHOM aTTECTALMH 110 TUCLUIUIMHE SIBIISIETCS IK3aMEH.
Hwxe npencrabnen obpaser; OnieTa i 3K3aMeHa, TPOBOJUMOT0 B MUCBMEHHOH (opMe.

MUHUCTEPCTBO HAYKHU 1 BLICILIETO OBPA3OBAHUS POCCUNCKOU OEJEPAIIMN
®denepalibHOE TOCYIAPCTBEHHOE aBTOHOMHOE 00Pa30BaTeIbHOE YUPEIKICHHUE BBICILIEI0 00pa30BaHUs
HALH/IOHA)'H)HBIffI I/ICCJ'[E)IOBATEIH)CKI/H\/'I TEXHOJIOTUYECKUI YHUBEPCUTET
«MHUCHC»

HOBOTPOI/II_[KI/Iﬁ DOUIINAJT

Kadenpa MmaTeMaTHKM U €CTECTBO3HAHUS
BUJIET K DK3AMEHY Ne 0

Hucrummna: «Pusukay, 2 cemecTp
Hanpasnenue:
13.03.02 «DneKTpodHEepPreTHKa U SIEKTPOTEXHUKA»
®dopma 00ydeHNSI: OYHAS
®dopma TpoBeICHUS IK3aMeHa: MICbMEHHas

1. TapmoHMYecKHe KonebaHus 1 NX XapaKTePUCTHKH.

2. MoMeHTBI MHEpPIMU TOUYKH U Tena. [Ipumepbl MOMEHTOB HHEPLUH pa3IUYHBIX Ten. Teopema Il TeitHepa.

3agayva 1

YpaBHeHHe IBIDKEHUS Tena umeeT B M/c3. Onpenenute: 1) 3HaueHHe yCKOPEHHS Tea dyepe3 1 ¢ mocie Havyana ABUKEHHUS. 2)
yepe3 CKOJIBKO BPEMEHH, I0CJIe Havana JBHKEHHUS, CKOPOCTh Tena OyaeT paBHO 6 m/c2.

3anaua 2

Ha o6ox maxoBuka quamerpom D=80 cM HaMOTaH ImIHYyp, K KOHITY KOTOPOTO IIPUBS3aH IPy3 Maccoi 5 kr. OnpenenuTs MOMEHT
UHepLUH J Max0OBHKa, €CIIU OH, BpalllasCh PaBHOYCKOPEHHO, O] NeHCTBUEM CUIIBI TSDKECTH Ipy3a, 3a BpeMs t=4 ¢ npuobpen
VIJIOBYIO CKOpOCThIO [1= 12 paz/c.

3agava 3

Onpenenuts epuoa KosebaHnuii ctepkus AnuHON (=30 cM 0KOJI0 OCH, IEPIIEHANKYISIPHON CTEPIKHIO U TIPOXOISIIEH Yyepes3 ero
KOHeIl.

3anaua 4

B pesepByape oosemom 1600 i1 HaxoxuTes cMech 12 kr azorta u 2 KT Bogopoaa npu temmeparype 300 K. Onpenenuts nasinenue
CMECH.

CocTaBuit: CT.Ipero1aBaTeb C.M.OxeroBa
(moamuce)

3aB. kadenpoit MuE A.B.IlIBaneBa
(noanuce)

01.09.2022 r.




JIMCTaHIIMOHHO K3aMEH IIPOBOIUTCS B JJICKTPOHHOM KypCe I10 BBILIE NIPEACTaBICHHOMY 00pasity Ouiera uis 9K3aMeHa,
MPOJIOJDKUTENFHOCTE Sk3aMeHa 80 MUHYT, OTIIpaBKa padoTs! 20 MUHYT.

MMHHUCTEPCTBO HAYKHU 1 BBICIIEI'O OBPABOBAHIS POCCUMCKOI ®EJIEPALTAN
DenepanbHOE TOCYIAPCTBEHHOE aBTOHOMHOE 00pa30BaTeIbHOE YUPEXKISHNE BBICILIETO 00pa30BaHUs
HALIMOHAJIbHBI UCCIEJOBATEJILCKUN TEXHOJIOTMYECKUI YHUBEPCUTET
«MHUCuC»
HOBOTPOUILIKUI ®UTTAAIT
Kagenpa MaTeMaTHKH U €CTECTBO3HAHHS
BUJIET JJ151 3AUYETA C OLIEHKOI NeO
Huctunnuna: «Pusuka», 3 cemectp
Hanpasnenue:
13.03.02 «BnekTpo3HEepreTHKa 1 SIEKTPOTEXHUKAY
®dopma oOydeHMsI: OuHas
®dopma TpoBEJCHUST IK3aMEHa: TICbMEHHAs

1. DnexTpocTaTHYECcKOE TO0JIe, €r0 CBOMCTBA U XapakTepucTuku. 3akoH Kynona.

2. 3akoHbI BHENIHEro poTodddexTa.
3anaua 1
Onpenenuts KOIMUYECTBO TEILIOTHL, BhlAEAMBIIEEC 3a BpeMs t =10c B mpoBoaHuke conporusienueM R= 10 Om, ecnu cuina Toka B
HEM, paBHOMEPHO yMeHbLIasiAch, u3MeHmnach ot I1 = 10A no [2 =0A.

3anaua 2
YpaBHeHHe N3MEHEHHS CO BpEMEHEM MOTEHIHAIOB Ha 00KIIaIKax KOHAeHcaTopa B KoebarensHoM KoHType umeeT Bua U=150Cos
5104 =t . Emxocts xoHzaercatopa 0,2 mx®. Haiitu nepuos xonebanuit T, ”HIYKTUBHOCTb KOHTYpa L, 3aK0oH H3MeHeHHs co
BPEMEHEM 3apsiJa Ha 0OK/IaiKax KOHJeHcaTopa ( , JUIMHY BOJHBI A, MAKCUMAaJIbHYIO SHEPTHIO MAarHUTHOTO MOJIS.

3anaua 3
DNeKTpOCTaTHYECKOE TI0JIE CO3/IaHO ABYMS O€CKOHEUHBIMH NapaJuIeIbHBIMHU IITACTHHAMH C TIOBEPXHOCTHBIMH 3apsaamMu =2HKm\m 2
n 4 uKin\m 2 Haiiaure HanpsyKeHHOCTH MO MEXKAY IUIacTHHAMU U BHe uX. [locTpoiite rpaduk 3aBucumoctu E(T).
3anaua 4
Ha nuHKOBYTO IUIaCTHHY NagaeT IyqoK ynbTpadroneroBoro usmydeHus ([ =0,2MxM). OnpenenuTs MaKCHMAITbHYI0 KHHETHYECKYIO
SHEPTHI0 U MAaKCHUMAIIBHYIO CKOPOCTh (poT031eKTpoHOB ( A=4 3B).

CocraBuit: CT.Ipero/1aBaTeb C.M.Oxeroa
(moamuce)

3aB. kadpenpoit MuE A.B.IIIBaneBa
(moamuce)

01.09.2022 r.

JIMCTaHIIMOHHO 3aY€T IPOBOIUTCS B JJICKTPOHHOM KypCe IO BBIIIE IPEICTaBICHHOMY 00pasily Ouiera, mpoI0DKHTEIBHOCTh 3a4eTa
60 MHUHYT, OTIIpaBKa paboThl 20 MUHYT.




5.4. MeToauka OLIeHKH 0CBOCHHS NUCHMILIMHBI (Moay/1s, npakTuku. HAP)

JlabopaTopHast paboTa

PaGora 3a4YTCHa, €CJIU COACPIKUT:

- Ha3BaHHUE PaboTEHI;
- 1IeNb PaboTHI;
- IepevYeHb 000PyIOBaHMUS;

- Ta6J'II/IL[I>I C pe3yjibTaTaMu I/ISMepeHI/Iﬁ u BLI‘II/ICJ'IeHI/II‘;I;

- BCPHO BBITIOJTHCHHBIC PACYETHI;

- X0[ paboTHI,

- IPY HEOOXOTUMOCTH I'paUKH, BBIIIOJHEHHbIE HA MIJUIMMETPOBOM Oymare ¢opmara AS

-BBIBOJIBIL:
a) 9TO U3MEpUIN(CIOBaMH),
6) uro paccuntanu(OykBamn),

B) C KaKHM SBJICHUEM HJIM 3aKOHOM IMO3HAKOMUJIIUCH, CIIPABEAJIMBOCTD €I'0 BBITIOJTHCHUA.

HpI/IMe‘{aHI/IGZ BCC MYHKTHI TOJIKHBI OBITh BBIIIOJHEHEI BCPHO.

DK3aMeH

K sK3ameHy gomyckaeTcs CTYICHT, UMEIOIIUI 3a4TeHHbIe J1abopaTopHbie paboThl.J{omycKkaeTcs molydeHre OLIEHKH 32 SK3BaMCH
0e3 caauu dKk3aMeHa(Io pe3yabTaTaM MPOMEKYTOUHBIX KOHTPOJIBHBIX Pa0oT).
DK3aMeHAIMOHHBINA OMIIET COCTOMT M3 6 3amanuii. . Kaxxnoe 3aganue orenusaercs B 10 6aios.
OreHka «5» - eclii BBIIOJIHEHO BepHO 85% paboTsl (o1 51 10 60 Gansios)
OneHka «4» - eciiu BbIIOIHEHO BepHO 70% paboTs! (01 42 10 50 Gaisios)

Onenka «3» - eciiv BeIOITHEHO BepHO 50% pabdoTsl (o1 30 mo 41 Gamna)

OmeHka «2» - ecid BBIIOIHEHO BepHO MeHee 50% pabotsl (ot 0 10 29 6amios)

[Ipu nuctaHIMOHHOM (hopMe 00yYeHHS SK3aMEH COCTOUT U3 IBYX 4acTeil:

1 gacTp — mpakTHUecKas (IMMCEMEHHO BHITOMHATE 6 3amanuii). Kaxkmoe 3amanne onennBaercs B 10 6aios.
CTyZIeHT MOJKET IOJIy9UTh OIEHKY «3» - eciii BeIoiaHeHo BepHO 50 - 100% pabots! (ot 30 mo 60 Gamos)
OreHka «2» - eciiu BBIIOJIHEHO BepHO MeHee 50% paboTsl (o1 0 10 29 GanmioB)
Ecnu cryneHt nperenayer Ha Gosee BEICOKHI 6alul, TO eMy HEOOXOIMMO IPONTH YCTHOE COOECEJOBAaHUE B PEKUME
BU/ICOKOH(EPEHITNH 110 TEOPETHIECKIM BOIIPOCaM K 3K3aMeHY.

YcnoBus nonydeHus 3ayera (cemectp 3):

3a4TEHbI BCe Ta00paTOpHBIE PabOTHI

BBITIOJTHEHEI Ha TTOJIOKUTEIHHYIO OIIEHKY 2 KOHTPOJIbHBIE paOOTHI.
KontponpsHas padota MOXeT OBITh POBEACHA AUCTAHIIMOHHO B JICKTPOHHOM cpee

6. YA EBHO-METOAUYECKOE U TH®OPMAIIMOHHOE OBECIIEYEHUE

6.1. Pexomenayemas iutepatypa

6.1.1. OcHoBHasl TMTepaTypa

ABTOpLI, COCTaBUTEIIN

3arnaBue

bubnuoreka

W3narenbcTBO, TO, 371. aipec

JI1.1 | Bonskenmeiin B.C.

COopHHK 337124 TI0 00IIEMY
Kypcy dusnku: COOpHUK 3a1ad

CII6.: Kunxnbiii Mmup, 2005,

JI1.2 | Tpodumona T.U.

Kypc ¢usnkn: yaebHOC
nocobue

NII"Akagemus", 2016,

6.1.2. lono/THUTeILHAS JIMTepaTypa

ABTOpLI, COCTaBUTECIIN

3ariaBue

bubnuoreka

I/ISZ[EITCJ'IBCTBO, rong, 3JI. aapecC

JI2.1 | T.N.Tpodumona

®duszuka B TabIMLax u
(dhopmynax: yaeOHOE mocodre

M.: U1 "Akanemus", 2006,

JI2.2 | Yepros AT,
Bopobbes A.A.

3amauHuK 10 (PU3UKE:
3a1a4HUK

M.:®u3nko-mareMaTu4eckas JIuTepaTypa,
2007,

JI2.3 | Amutpuera B.O.

dusmka: yueOHUK

BTOpOE, 2011,

JI2.4 | Ocenemunk
10.C.,Camoiinenko
T.H., Tounnuua T.H.

®uznka. MoyabHbIN Kype UTs
TEXHUYECKUX BY30B: yueOHOE
rnocooue

M.: " FOpaiit", 2010,

JI2.5 [JI.C. Kygun, I''T.
Bypaykosckas

Kypc obmieit puznku B
BOIIPOCax M 3amavyax: yueoHoe

M.:"JIanp", 1013,

J12.6 | Tpodumona T.H.,
®upcos A.B.

Kypc dusukn. 3agauu n
pemreHus: yaeObHOe mocobne

M.:Akanemus, 2011,




ABTOpBI, COCTaBUTEIH 3armaBue Bubmmnorexa M3parenscTBO, roa, 3i1. anpec
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6.3 IlepeueHb MPOrpaMMHOro odecnedeHust
II.1 | Microsoft Office 2007 Russian Academic OPEN No Level
I1.2 | Bbpaysep Google Chrome
1.3 Microsoft Teams
1.4 |Zoom
I1.5 |bpay3ep Opera
I1.6 | bpay3ep Yandex
6.4. Ilepeyenb MHPOPMALMOHHBIX CIIPABOYHBIX CHCTEM U NPOodecCHOHAILHBIX 023 JaHHBIX
U.1 |- Odunmansrenii caiit HoBotpourkoro ¢pwmana HUTY "MUCuC" http://nf.misis.ru/
N2 |- Onekrponnas 6ubnuoreka HUTY "MUCuC" http://elibrary.misis.ru
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7. MATEPUAJIBHO-TEXHUYECKOE OBECIIEYEHUE
Ayn. HasHauenue | OcHamenne
130 VYuebnas taboparopusi GU3MKu KomrutekT yueOHoM mMebenu Ha 12 MecT sl 00ydJaronuxcs,

pabodee MecTo TpEHNOAaBaTeNs, IOIYIPOBOAHUKOBBIN
nmazep (kpacHeiil) MomHOCTh 151MBT, ycraHoBka st
M3y4YeHHs CBOWCTB Jia3epa, MHKPOCKOI, JabopaTopHas
ycraHoBka "M3ydenue nmudpakuuu cBera', mabopaTopHas
YCTaHOBKA "Nzyqenne BHEIITHETO dorordpdexra”,
nabopaTopHast ycTaHOBKa "M3yueHue momsApu3anuu cBera',
nabopaTopHas ycTaHoBka "M3ydeHue mucriepcuM cBera',
nabopaTopHas YCTaHOBKa "MasiTHUK Ob6epbexka",
nabopaTopHast ycTaHOBKA "MaxoBuK".




131 VYueOHas mabopaTtopust GU3NKH

KomrmurekT yueOHOM MeOenu Ha 20 MecT Ut o0ydarommxcs,
pabodee  MecTO  IpemomaBaTens, 3  CTaIMOHAPHBIX
KOMIIBIOTEpA IS oOydJaronmxcs, ocumiorpad,
MOJTYIIPOBOHUKOBBIN J1a3ep (KpacHbI) MOIMHOCTh 152MBT,
TTOTYTIPOBOAHUKOBEIN Ja3zep (KpacHBI) MomHOCTH 153MBT,
nabopaTopHast yCTaHOBKa «JIBIDKEHHME 10 HAKIOHHOM
IUIOCKOCTH», JlabopaTtopHast ycraHoBka «OmnpenelieHue
OTHOIIIGHHS  TEINIOEMKOCTH  BO3AyXay, JrabopaTopHas
ycraHoBka «Ombir ®panka u Tepma», mabopaTopHas
ycraHoBka «M3ydeHne uHTEp(QEpEeHIUH CBETa», yYCTAaHOBKA
JUISL M3YYCHHs YHNPYroro W HEYNpYroro yjaapa, yCTaHOBKa
JUIL  OTpen.3apsja JJEKTPOHa C MOMOINBI0 BaKyyMHOTO
auoza,
10.JTabopaTtopHas
nabopaTopHas

YCTaHOBKa «DU3NUECKUHMASTHUKY,
yctaHoBka  «Heynpyroe — coymapenue
¢u3muecknX ~ MasTHHKOB», JlabopaTopHas  YCTaHOBKa
«/3yueHne  BS3KOCTM  BO3AyXa»,  YCTaHOBKAa I
ONpEEIeHNs] HANPSDKEHHOCTH MAarHUTHOTO IIONSL  3€MIIM
(Tanrenc-bycconp), ycraHoBka JsaboparopHas "MarmuHa
AtByma" ®MI11 c¢ onexktpoHHBIM Omokom  DM-1/1,
ocumnorpadp GOS-620 FG, mukpockon yueOHbii YM-401,
JIOCKa ayTUTOpHAS MEIOBasl.

132 VYuebnas taboparopusi GU3nKu

KomruiekT yueOHoM mMebenn Ha 16 MecT Ijisi 00ydJaronuxcs,
pabodee  MecTo  TpemomaBaTens, 2  CTaI[MOHapHBIX
KOMIbBIOTEpa Ui OOyJalomuMxcs, JOCKa ayJuTOpHas
MenoBasi, KOMIUIGKT  THIOBOrO  OOOpyIOBaHWs  JUIs
nabopaTopuil «IJIEKTPUIECTBO U MarHeTH3M» (HAaCTOJIBHBIHA
KOHCTpYKTHB 1 mT, Omox reHeparopoB | 1T, OIOK
MynbTHMETpOB | mT, 610K HaOOpHOE Tose | MT, KOMIIIEKT
MUHHOIOKOB | mT, OJIOK MOJCTHUPOBAaHUS mmojed 1 1t
KOMIUIEKT COCTUHHUTENHHBIX MTPOBOJOB | MIT.).

133 VYyeOnast  aymuropus
JICKITAOHHOTO THTIA,

3aHATUI

JJIA

3aHATUI

MPAKTUYCCKUX

KomruiekT yueOHOM Mebenn Ha 56 MeCT sl 00yJaromnuxcs,
1 cranuoHapHBIA KOMIBIOTEp [UIS IIpernojaBaTels C
BBIXOJIOM B WHTEPHET, MPOEKTOP, SKPaH HACTEHHBIN, JOCKa
aynutopHas MenoBas, Be0 kamepa Logitech, konmonku,
nuieH3uonnsle  mporpammbl - MS  Office, MS  Teams,
arTuBupyc Dr.Web.

133 VYuebHass  ayauTOpHs
JIEKITMOHHOTO THTIA,

3aHATHI

I

3aHATUH

TMMPAKTUYCCKUX

KomruiekT yueOHOM mMebenn Ha 56 MecT sl 00yJaromuxcs,
1 cTauuoOHapHBIM KOMIBIOTEp Ul IIPENoAaBaTels C
BBIXOJIOM B MHTEPHET, IPOEKTOpP, SKpaH HACTEHHBIH, J0CKa
ayoutopHass MenoBas, BeO kamepa Logitech, koioHkwH,
nuneH3noHHele  mporpamMmel - MS  Office, MS  Teams,
artuBupyc Dr.Web.

8. METOAUYECKHUE YKA3AHUSA 1JIAA OBYYAIOIIUXCA

OcBoeHME AUCIUILTNHEI MPEIONIaraeT Kak MPOBeACHUE TPAIUIMOHHBIX ayJUTOPHBIX 3aHATHH, TaK U PabOTy B ANEKTPOHHOI
uHpopMamoHHO-00pazoBarenbHoi cpeae (OMOC), B 3IeKTPOHHOM Kypce IO AUCLUIIIHNHE. DISKTPOHHBIN KypC MO3BOJISET
WCTIOJIb30BaTh CICIAATBHBIA KOHTEHT U 3JIEMEHTHI JJIEKTPOHHOTO O0YICHUS U JUCTAHIIMOHHBIX 00pa30BaTEbHBIX TEXHOJIOTHH.
Hcnonp3yercst MpenMyIIecTBEHHO ISl aCHHXPOHHOTO B3aUMOJICHCTBHS MEXTY YIaCTHHKAMH 00pa30BaTeIbHOTO TpoIiecca

HOCPEACTBOM ceTu «VHTepHeT».

YroOb1 3(1)(1)CKTI/IBHO HCIIOJB30BaTh BO3MOKHOCTH 3JICKTPOHHOT'O KypCa, a COOTBETCTBECHHO U YCIICIIIHO OCBOUTH JUCHHUIIINHY,

HY)KHO!
1) 3aperucTpupoBaThCs Ha KYpC;

2) 03HaKOMUTBCS C COJIEPKAHUEM Kypca, BOIIPOCAMU TSl CAMOCTOSATENFHOM MMOATOTOBKH, YCIIOBUSMH JIOMYCKa K aTTECTAIUH,
(hopMoii IPOMEKYTOUHOM aTTecTanuy (3a4eT/IK3aMeH), KpUTEPHUSIMHU OIICHUBaHUA H JIp.;
3) u3y4ath yueOHbIE MaTepHAIIBI, pa3MeEIlleHHBIC TIPEnoAaBaTeNieM. B T.4. MOIb30BaThCS TUTEPATYPOI, PEKOMEHIOBAaHHOM

npenogaBaTeieM, Nepexoasd Mo CCbUIKaM;

4) mop30BaThCsT OMOIMOTEKOM, B T.4. TS BHITIOTHEHUS MICEMEHHBIX padoT (KOHTPOJIBHEIC paOOTHI);

5) 03HAKOMHUTBCS C 3aaHIEM K MICEMEHHOH paboTe, CPOKaMH CHAa4YH, KPUTEPUSIMH OIICHKH. B ycTaHOBIICHHBIE CPOKH BBITIOJIHUTE
paboTy(sI), HOATPY3UTH (aii pabOThI A IPOBEpKH. PekoMeHayeTcs Ha3bIBaTh (haiisl paboTHI cieayronmM oopa3oM (Ha3BaHKE
npeaMeTa (CokpareHHo), rpynmna, @10, nata akTyanuzauuu (Ipu IOBTOPHOM Pa3MEIIEHUH))..

Pabora, pa3merniaemas B 2IEKTPOHHOM Kypce UL IPOBEPKH, TOJDKHA:

- cofiepkaTh TUTYIBHBIN JIUCT
- OBITH O(hOpMIIEHA B COOTBETCTBUU C TPEOOBAHUSIMHU.

[penonaBatens B TEYCHHE YCTAHOBICHHOTO CpoKa (He Oolee IecsaTH THel) MpoBepseT padoTy U pa3MenacT B KOMMEHTapHUsIX K
3aJIaHUI0 perieH3uro. [Ipy HaTMYuy B pelieH3UH 3aMeUaHmii U peKOMEHIAIVA, HY)KHO BHECTH ITOTIPABKHU B pabOTY, OTIIPABUTH €€




3aHOBO AT HOBTOPHOM MPOBEPKH. [Ipy 3TOM BaXKHO CIEAUTH 3a CPOKAMH, B TEUEHHE KOTOPBIX JOIKHO OBITH BBITIOJIHEHO 33/1aHHE.
I[Tpu HapyIIEHUH CPOKOB, YKa3aHHBIX IPENO/IaBaTEIEM, BO3SMOXHOCT HAIPABUTh Pa0OTy OCTAaeTCsl, HO CHCTEMA BBIBOJUT
COOOIIeHNE 0 HApYIIEHUH CPOKOB. I10 OKOHYaHUH ceMecTpa 3arpy3uTh paboTy He TOIYIHTCS;

6) mpoiiTu TeCTOBEIE 3a/JaHUsI, OCBOUB PEKOMEH/IyeMbIe YIeOHbIE MaTePHAIIbI

7) OTCIEeXKUBATH CBOIO YCIIEBAEMOCTb;

8) unTaTh OOBSIBICHNS, Pa3MeIaeMble IIPEIOJaBaTelieM, 1aBaTh OOPATHYIO CBSI3b;

9) co3maBaTh OOCYKICHUS M yIaCTBOBAThH B HUX (00OCYXIAIOTCS 0OIIIe MOMEHTBI, BHI3BIBAIOIIIE BOTIPOCH! y OOJBIINHCTBA
rpynmBI);

10) nposIBISTH PErysipHyI0 aKTUBHOCTh Ha Kypce.

ITpenMymiecTBEHHO TSI CHHXPOHHOTO B3aMMOZEHCTBHS MEXTy YYaCTHHKaMH 00pa30BaTEIbHOTO MpoIiecca IOCPEICTBOM CeTH
«uTepHer» ucnonbdyercs Microsoft Teams (MS Teams). UToObl MOTHOIIEHHO UCTIONB30BATh €r0 BOZMOYKHOCTH HY)KHO
YCTaHOBUTH Npuiiokenue MS Teams Ha nepcoHaNIbHBIN KoMnbloTep U TenedoH. CTapocTaMm HYKHO co3zaaTh rpymmny B MS Teams.
VYuacTtue B rpynrne no3BoJseT:

- CITyIIaTh JEKITIH;

- paboTaTh HA MPAKTHUECKUX 3aHATHSIX;

- OBITB Ha CBS3M C NIPEIO/aBaTeNeM, 33/1aBasi €My BOIIPOCHI MIIM OTBEYAsi Ha €ro BOIIPOCH! B O0IIEM YaTe IPyIIbI B pabouee BpeMsi C
9.00 mo 17.00;

- OCYIIECTBIIATH COBMECTHYIO paboTy Ha JOKyMeHTaMHu (BKiIagka «Daiiisr).

IIpu mpoBeneHUH 3aHATUH B TUCTAHIIMOHHOM CHHXPOHHOM (opMaTe HY)KHO Bcerja padoTaTh ¢ BKIIOUEHHOH KaMepoi.
Hckimrouenne — eciiy nperoaBaTelb HOIPOCUT OTKIIFOUUTH KaMephl 1 MUKPO(OHBI B CBA3M ¢ OosbInMu ToMexamu. Ha aBarapkax
JIOJDKHBI OBITH MCKITFOUUTENBHO JIETIOBEIE (POTO.

IIpu npoBeeHUH TEKITHOHHO-IIPAKTUIECKHUX 3aHATUI BeAETCA 3alUCh. DTO JaeT BO3MOXKHOCTh IPOCMOTPA 3aHATHUS B CIIydae
HEBO3MOXKHOCTHU MPUCYTCTBHA HA HEM MM MPH HEOOXOIUMOCTH BHOBb OOPATHTCS K MaTepUaily U 3aHOBO €ro MPOCMOTPETS.
Meroandeckue peKOMEHAAINH CTyICHTaM .

IIpucrynas k u3ydeHuto yae6HOro Kypca «Pusnuxa» , HLOOXOAUMO, COOIIONATh CIEAYIONINE PEKOMEHIAIHH.

3HAKOMCTBO C y4eOHBIM KypcoM « DU3nKa » CllefyeT Ha9YMHATh C TEMaTHUeCKOT0 MOCTPOEHUS Kypca. 3aTeM AeTadbHO
npopadoTaTh KaXXAbIH pas3/ien, HaulHasl C IEPBOTO U IIEPEXO0Is [0 Mepe YCBOSHUSI MaTepuala K cieiyroneMy paseny. Haunnars
MOJITOTOBKY JIFOOOTO pasfiena cleayeT ¢ H3ydeHUsT TeopeTHIeckoro Matepuaia. [IpopabareiBast yaeOHBIH MaTeprat, oOpamianTe
BHIMAaHHE Ha OINpeeNeHNs OCHOBHBIX MOHATHI Kypca U 3aKOHOB. Pa30upast BBIBOJ] 3aKOHOB MOJIE3HO COCTaBIISTh CXEMBI
JIOKa3aTeNbCTB M BOCIIPOU3BOANTD MX 110 ITAMATH Ha YepHOBHKE UTOOBI MOJrOTOBKA ObLIA YCIIEIIHOW HE0OXO0MMO OCYIIECTBISITh
JIETAJIBHBIA Pa300p THIOBBIX IPUMEPOB, BBITOJHSIS BCE BEIYMCICHUS HAa OyMare M pelIiTh Kak MOXHO OOJIbIIIee KOJTHIESCTBO 3a1a4
caMocTosTenbHO. [Ipy pemenun 3ana4 He0OX0IMMO 000CHOBAThH KaXKABIH 3TAll PEIICHUS 3aa4H, HCXO/IS U3 TEOPETHUCCKUX
NoJIoXeHuH Kypca. Eciiu Bl BUIUTE HECKOJIBKO MyTEH peleHus 3a/1aui, TO CPABHUTE UX U OTOEPUTE CaMblil ONTUMAJIbHBIH.
Crieyer moapoOHO 3aIMCHIBATh X0 BAIlIMX pacCykAeHUH. [Ipu 3ToM pekoMeHIyeTCst OTIEIUTh BCIIOMOTaTe/IbHbIC BBIYUCICHHUS OT
OCHOBHBIX. UepTe ¥ MOKHO BBITIOJHATH OT PYKH, HO aKKypaTHO, B COOTBETCTBHY C JTaHHBIMH YCIIOBUS 3anadn. Pemrenns 3amayq
TpeOyeTcs TOBECTH O OKOHYATEIBHOTO OTBeTa. [10iTydeHHBIif OTBET HYKHO IIPOBEPHUTH CIIOCOOAMHU, BRITEKAIOIIUMH U3 CYILIECTBA
33124y, BBIBOJIOM €IMHUII U3MEPEHHSI WIIM BOCIIOIb30BATHCSI OTBETOM, YKa3aHHBIM B COOPHHUKE 3a/1ad.

IMocre n3yveHnst KaXKI0To paszena peKOMEHIYeTCsl OCYIIECTBIISTE CaMOIPOBEPKY JUIS OI[EHKH CTEIICHH YCBOCHHS PACCMOTPEHHBIX
BOIIPOCOB. J{J1 3TOr0 mocrapaiTech BOCIIPOM3BECTH IO MTAMSTH OTPEETICHIS, BRIBOABI, (OPMYIIBI, (GOPMYTHPOBKHU U BHIBOMEI
3aKOHOB , TPOBEPsIs ce0s1 KaXKABIA pa3 Mo yueOHUKY, KypCy JeKIHN UK yueOHO-METOUUYECKOMY IOCOOHI0. A Tak e mocrapaiirech
OTBETHTb Ha BOIPOCHI K 5K3aMEHY 110 IaHHOMY y4eOHOMY KypCY, COOTBETCTBYIOILINE H3y4aeMOMY Pa3ZIeIy.

[Ipn m3yuennn Kypca Bam HeoOXoanMo HaydIUTECS padoOTaTh ¢ yaeOHOIl IUTepaTypo, CIICOK KOTOPOii IpeasiaraeTcs B KOHIIE
nporpamMMsl. [l Ka4ecTBEHHOM MOATOTOBKY 00paTHTE BHIMAaHKE Ha IPAKTHUECKUE PEKOMEHAIIUH, KOTOPbIE H3JI0XKEHBI HIDKE:
OO0beM M3y4aeMoro MaTeprasa BKJIIOYaeT B ce0si OCHOBHBIE BOIPOCH! (PU3HKH.




