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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
[Tpodums DIIEKTPOIIPUBO ¥ aBTOMATHKA
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 161
4acoB Ha KOHTPOJIb 27

Pacnpeueﬂeﬂue YacoB JUMCHHUIIMHBI 110 CeMeCTpaM

CemecTtp
(<Kypc>.<Cemectp Ha 2(1.2) 3@2.01)
Kypee>) Hroro
Henens 18 19
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. pabota 121 (121 |40 |40 |16l | 161
Yacel Ha KOHTPOIIb 27 127 27 |27
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:

DenepanbHBII rOCYIapCTBEHHBIN 00pa30BaTENBHBIA CTAaHIAPT BRICIIEr0 00pa30BaHMs - OakalaBpHAaT 110 HAIIPABICHHIO TOATOTOBKH
13.03.02 DnexTposHepreTuKa u MeKTpoTexHuKa (mpuka3 Munobpaayku Poccun ot 05.03.2020 r. Ne 95 0.8.)

CocraBneHa Ha OCHOBaHMHU y4eOHOTO IUIaHA!

13.03.02 DnexTposHepreTuKa u MMeKTpoTexHuka, 13.03.02_24 DnextposnepreTuka u nekTporexanka [TpOIIuA.plx
DJEeKTPONpPUBOJ M aBTOMATHKa, YTBepkIeHHOro YueHbM coBeToM OI'TAOY BO HUTY "MUCuC" B coctaBe COOTBETCTBYIOLIEH
OIIOIT BO 30.11.2023, npotokoi Ne 49

VrBepxnena B coctase OIIOII BO:

13.03.02 DnekTposHepreTHKa 1 MIeKTPOTEXHUKA, DIEKTPOIPHBO I aBTOMATHKa, YTBep:KAeHHOH YueHsM coBeToM PI'TAOY BO
HUTY "MHUCuC" 30.11.2023, nporoxoi Ne 49

Pabouas mporpamma ogoOpeHa Ha 3aceaHUH
Kadenpa matemaTuku u ecrecrsosHanust (HoBorpounxuii puianai)

IIpotokon ot 12.03.2025 r., Ne3

PykoBonuTens nonapasaeneHus K.1.H., 1oueHT A.B.I1IBanesa



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: B1.0

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

2.1.1 | AHanuTHyeckas reoMeTpusi U BEKTOpHas airedpa

2.1.2 | Xumus
2.2 Jucunnimabl (MOIY/IH) U PAKTHKH, VIS KOTOPBIX 0CBOCHHME JAHHON AUCHMIIJIMHBI (MOAY/IS) HE00X0AUMO KaK
npeaecTByolee:

2.2.1 |Teopus BepoATHOCTEN U MATEMAaTUUECKAs CTATUCTHKA

2.2.2 | DnexkTpuuyecKue MAIIUHbI

2.2.3 | Teopus 31eKTponprUBOaa

2.2.4 | KoMnbloTepHOE MOAEIMPOBAHUE IEKTPOIPUBOIOB

2.2.5 |IoaroroBka K ImpoImemype 3amIiThl M 3alINTa BEITYCKHON KBaTH()UKAIIMOHHOH PaboTHI

2.2.6 | ®usnuecKue OCHOBBI ANEKTPOHUKH

2.2.7 | Teopust aBTOMaTHYECKOTO YIPABICHUS

2.2.8 | OOmas 3HepreTuka

3. PE3YJIbTATBI OBYUYEHUS IO JUCIUITIJIMHE, COOTHECEHHBIE C ®OPMUPYEMBIMHA
KOMIIETEHIIUSIMHA

OIIK-2: Cnoco0eH NPUMEHATh COOTBETCTBYIOIIUI (PU3MKO-MaTeMATHYeCKHIl aNnapaT, MeTOAbI AHAIN3A H
MO/IeJINPOBAHMS, TEOPETHYECKOT0 M IKCIIEPHMEHTAJbHOIO HCCIe0BAHMS, 3HAHNS QYHAAMEHTATBHBIX HAYK NPH PelIeHun
npogeccHOHANBHBIX 3aAa4

3HaTh:

OIIK-2-31 cnoco0O»l nony4yeHus HGOpMaIuu

YK-1: Cnoco0eH ocyliecTBJsITh NOUCK, KPUTHUYECKHIT aHAJIN3 M CHHTE3 HH(opMaun, yMeHle aHAJIN3MPOBATH NMPOLECChl
CUCTEMBbI C HCITOJIB30BAHUEM COOTBETCTBYIOIIUX AHAIUTUYCCKUX, BBIYHUCIUTEJIbHBIX U IKCIIEPUMEHTAJTBbHBLIX METO/10B,
NMPUMEeHSTh CUCTEMHBIH MOJXO0/ AJs pelieHusi MOCTABJIEeHHbIX 32124

3HaThb:

YK-1-31 ocHOBHBIE 3aKOHBI (HPU3UKH

OIIK-3: Cnoco0eH OCyHIECTBJIATH MOACIUPOBAHUE, AHAJINU3 U IKCIIEPUMEHTHI B LEJIAX MPOBEICHUA 1€TAJIBHOI0
HCCJICA0OBaAHMSA MJIA PEeIICHUdA 3a4a9 B Hqu)eCCI/lOHaJILHOﬁ 06J130Tl/l, HCIOJb30BATh METOAbI aHAJIU3a U MOACJIUPOBAHUA
JIEKTPUICCKUX nemneii u IJTEKTPUYECCKUX MAIIUH

YMmerb:

OIIK-3-Y1 npoBouTh 3KCIIEPUMEHTAIIbHBIC UCCIICA0OBAHUS

YK-1: CnocobeH ocylecTB/sITh MOUCK, KPUTHUYECKHIT aHAJIN3 M CHHTE3 HH(opMaun, yMeHle aHAJIN3MPOBATH NMPOLECChl
CUCTEMBbI C HCITOJIB30BAHUEM COOTBETCTBYIOIIUX AHAIUTUYCCKUX, BBIYHCIUTEJIbHBIX U IKCIIEPUMEHTAJTBbHBLIX METO/10B,
NMPUMEeHSATh CHCTEMHBIH MOIXO0/ AJs pelieHusi MOCTABJIEeHHbIX 32124

YMmerb:

YK-1-Y1 npuMeHaTh 3aKOHBI (QU3UKH IPH PEIICHUN KOHKPETHBIX 33129




4. CTPYKTYPA U COJAEPKAHMUE

Kon
3aHATHS

HaumeHoBaHue pa3neiioB u
TeM /BMJ 3aHATHS/

Cemectp
/ Kype

Yacos

dopmupyemble
HHIUKATOPHI
KOMIeTeHI Ui

JlutepaTtypa
H L.
pecypchl

IIpumeuanne

KM

Boinmosn
sieMble
padoTsl

Pasznen 1. ®uzuyeckue
OCHOBBI MEXaHUKH

1.1

MexaHnuyeckoe IBUKEHIE
KaK OJINH U3 BUJOB
JIBVOKEHUSI MATEPHH.
Omnucanne MEXaHHIECKOTO
IBWKEHHS. BUIpl ABMOKeHHI
MaTepruatbHON TOUYKH.
OCHOBHBIC KHHEMATHUICCKHUE
napamerpbl. CriocoObl
OIMKMCAaHUS IBHKCHUS
MaTepruaIbHON TOUYKH.
Kunemaruka TBeporo tena.
YrioBbIe iepemMeneHue,
CKOPOCTh, YCKOPEHHE U MX
CBS3b C JIMHEHHBIMU
napamerpamu. /Jlex/

YK-1-31 OIIK-
2-31

J1.2]12.4
2.7
01 52 53

1.2

JluHaMuKa MaTepruaibHOU
ToukH. [lnHaMuKa
MOCTYNATENbHOTO ABHKCHUS
TBepaoro Tena. Cuma u
Macca. 3akoHbl HetoToHa.
WNnepunansabie 1
HEMHEPLUAIBbHBIE CUCTEMBI
otcueta. [IpuHIMNI
oTHOcuTenbHOCTH ["amnmues.
[IpeobpazoBanus

Tanunes. /Jlex/

VK-1-31 OIIK-
2-31

JI1.2J12.6
0152 353

1.3

CaMocTOoATeIbHOE U3yIeHHE
MaTepuaia B 3JIEKTPOHHOM
Kypce

no Teme:Buael cun B
Mmexanuke /Cp/

YK-1-31 OIIK-
2-31

JI1.3J12.2
JI2.3J13.3
01 52 53

14

3aKOH U3MEHEHMS U
COXpaHEeHUS UMITYJIbCa
CHUCTEMBI MaTePUAITbHBIX
Touek. [{eHTp Macc CUCTEMBI,
€ro JBIKEHNE U JIBIDKEHNE
OTHOCHTEINTFHO TICHTpa

macc. /Jlex/

VK-1-31 OIIK-
2-31

JI1.2J12.3
01 52 53

1.5

CaMocTosATeIbHOE U3yIeHHE
Marepuala B JIEKTPOHHOM
kypce 1o teme:IIpuHnun
PEaKTHBHOTO JIBIDKCHUS,
ypaBHeHus: Melepckoro u
[uankosckoro /Cp/

YK-1-31 OIIK-
2-31

JI1.1J12.3J13.
7
01 52 53

1.6

PaGoTa 1 MOIITHOCTE B
MexaHuke. KoHcepBaTHBHBIC
M JUCCUIIATUBHBIE CUJIBI.
[TorennuaneHOE MMOJIE.
Pabora cuja HOTeHIHAILHOTO
10J11 Ha KOHEYHOM
MepEeMEIICHUH U Ha
3aMKHYTOM TyTH. CBSI3b
MEX]ly OTEHIIUAIbHOMN
SHepruer u cuioi. /Jlex/

VK-1-31 OIIK-
2-31

JI1.2J12.3
30132 33




1.7 OHeprus npu 2 YK-1-31 OIIK- JI1.3]12.4
MOCTYIATEIbHOM JIBH)KEHUH. 2-31 D1 D2 33
3aKOH COXpaHEHUs U
MpEBpALICHUS SHEPTHH JJIS
3aMKHYTBIX U HE3aMKHYTBIX
cucreM. SIBneHue yaapa.

VYopyruii u Heynpyrui
yaapbl. 3aKOHBI COXpaHEHHS
SHEPTUU U UMITYJIbCa IpU
YIIPYTOM ¥ HEYIIPYroM
coynapenuu. /Jlex/

1.8 KunemaTtuka 2 VK-1-31 YK-1- | JI1.2J12.3J13.
MOCTYNaTeNbHOTO U V1 OIIK-2-31 3J13.10
BpalaTeNbHOro 012293
nerkenwust. /Tlp/

1.9 JlmHamMuKa noCTynaTeIbHOTO 2 VYK-1-31 YK-1- | JI1.2J12.2J13.
nerokenust. /TIp/ V1 OIIK-2-31 3J13.10

0102233

1.10 3aKOHBI COXpaHEHUS 2 VK-1-31 YK-1- | JI1.4J12.1J13.

uMmImynsca u sueprun. /IIp/ V1 OIIK-2-31 | 3 JI3.8 JI3.10
212233

1.11 CamocTosATeNbHOE H3yYCHUE 10 VK-1-31 OIIK- | JI1.2J12.3J13.
MaTepuaia B SJIEKTPOHHOM 2-31 7
Kypce 0102093
no Teme:Kunemaruka
MOCTYNaTENbHOIO U
BpaIaTeIbHOTO
newxenus /Cp/

1.12 | BrogHoe 3ansartue /J1a6/ 1 YK-1-31 OIIK- JI1.2J12.1 P1

2-31 OIIK-3- JI2.8J13.2
Vi 2139233

1.13 | M3y4yeHue 3akOHOB 3 VK-1-31 OIIK- JI1.2J12.1 P1
JMHAMUKY Ha Ipudope 2-31 OIIK-3- JI2.8J13.2
Atsyna /J1a6/ Vi D1 92933

1.14 | 3y4eHue ynpyroro u 3 YK-1-31 OIIK- JI1.2J12.5 P3
HEYIpyroro yiapos 2-31 OIIK-3- JI2.8J13.2
mrapos /J1a6/ V1 0132 33
Paznen 2. lunamuka
BPalIATeJbHOI0 ABUKEHUS

2.1 OCHOBHOE ypaBHEHHE 2 VYK-1-31 OIIK- JI1.3J12.1
JNMHAMHUKHU BpallaTeIbHOTO 2-31 210233
JBYOKEHHS.. MOMEHT CHIIBL.

KOHTpOJIbHAs paboTa
Nel /JTex/

2.2 MowmeHT ummyibca 2 VK-1-31 OIIK- JI1.2J12.3
OTHOCHUTEIIBHO TOYKHU U OCH. 2-31 J12.4J13.7
MOMEHT UHEPLHHU TBEPJIOTO D1 D2 33
tena. Pacuer MOMeHTOB
WHEPIMH TBEPIOTO Tella
OTHOCHTENIFHO TTIABHBIX U
MIPOU3BOJIBLHBIX OCEH.

Teopema IllTetinepaPaboTta u
SHEPTHS TP BpAIATETHHOM
IBUKEHUH. 3aKOHBI
COXpaHEHUs SHEPTHU U
MOMEHTa umityibca. [lnockoe
nBrkeHne. Kunernueckas
SHEPrusl NpH IIIOCKOM
nBxennn /JIex/

2.3 Jnnamuka BpamaTeasHOro 2 VK-1-31 YK-1- JI1.2J12.1
newkenust /TIp/ V1 OIIK-2-31 J12.6J13.3

JI3.10

0152 353




24

CamocTosTensHOe U3yUeHUe
Marepuana B 3JeKTPOHHOM
Kypce

no teme:Ilpumenenue
teopemsl LlTeitHepa ais
OIpeENEeHNs] MOMEHTA
naepuun ten /Cp/

YK-1-31 OIIK-
2-31

1.2
JI1.5J12.6J13.
7
0132233

2.5

3aK0H COXpaHEHHUS MOMEHTa
WMITyJIbCa U DHEPIUHU NpU
BpaliaTeIbHOM

newxenud. /Tlp/

VYK-1-31 VK-1-
VY1 OIIK-2-31

JI1.5J12.5J13.
3J13.10
01352 53

2.6

Ornpenenenne MOMEHTa
WHEPLUH Tela,
CKaTBIBAIOLIEr0Cs ¢
HAaKJIOHHOM 11ockoctH /J1a6/

VK-1-31 OIIK-
2-31 OIIK-3-
v1

JI1.2J12.7
JI2.8]13.2
0132 33

Pa3nen 3. Koedoanus u
BOJIHBI

3.1

JuddepenunansHoe
ypaBHEHHUE KOJIEOATEILHOTO
JIBUOKEHISI M €TO PEIIeHUE
JUTSL Pa3TUYHBIX YCIOBUH
konebanuii. CBoOO HBIE
He3aTyXaroIue KoJIeOaHus
MEXaHHYECKHX
OCILJLIATOPOB.
MartemaTH4YeCKUM U
(bu3MIecKnit MasTHHUKH.
CroeHue 0qUHaKOBO
HaIpaBJICHHBIX
TapPMOHUYECKUX KOJICOaHHH ¢
OIMHAKOBBIMH M OJIM3KUMH
yacroramu. CiioxxeHnne
B3aMMHO TEePIEeHANKYIAPHBIX
konebanuii. /Jlex/

YK-1-31 OIIK-
2-31

JI1.3]12.3
0132 53

32

CB0OOIHEIE 3aTyXalOIIHe
konebanus. Koaddumnuent
3aTyXaHusl.
Jlorapupmmugeckuii
JICKPEMEHT 3aTyXaHHS.
CoOcTBeHHas 4acToTa
OCIMJUIATOPA M 4acTOTa
3aTyXalolux KoJIeOaHuH.
[IpeBparenue sHepruu
OCIIIJLIATOPA TIPU
3aTyXarOIIIX
konebanusx. /Jlex/

VK-1-31 OIIK-
2-31

JI1.2J12.3
01322 33

33

CamocTosTensHOe H3yIeHUE
MaTepHaia B SJIEKTPOHHOM
Kypce 1o Teme:buenns.
®urypsr Jluccaxy /Cp/

YK-1-31 OIIK-
2-31

JI1.2J12.3
JI2.6J13.7
0152 53

34

BeinykneHHBIE
MeXaHUYecKHe KoeOaHus.
YpaBHEHHE YCTaHOBUBILHXCS
BBIHY)KIEHHBIX KoJIeOaHMIA.
IIpeBpaienue sHEpruu npu
BBIHYX/ICHHBIX KOJI€0aHHUSX.
SBnenue pezonanca. /Jlex/

VK-1-31 OIIK-
2-31

JI1.2712.4
013233

3.5

CaMocTOsITeIbHOE H3YdeHUE
Marepuasa B JJIEKTPOHHOM
Kypce

10 TeMe: SIBIIeHNe pe3oHaHca
B Hayke u TexHuke /Cp/

VK-1-31 OIIK-
2-31

JI1.2J12.3J13.
5
0132 53




3.6 IIponosbHBIE U ONIEPEYHBIE 2 YK-1-31 OIIK- JI1.3J12.3
BOJIHBI B YIIPYIOl Cpe/ie. 2-31 213233
BomHOBOE ypaBHEHME.
®da3oBasi CKOPOCTh, YACTOTA U
JUTMHA BOJIHBI. Y paBHEHHE
TUIOCKOW U cheprudaecKoit
BOJIHBL. [I0TOK 3HEpruM npu
BOJIHOBOM Iponiecce. Bexrop
IUIOTHOCTH TIOTOKA
sHeprun. /Jlex/

3.7 CamocToATenbHOE U3yYeHUE 6 VYK-1-31 OIIK- JI1.2J12.3
MaTepuaia B AJIEKTPOHHOM 2-31 J12.4J13.7
Kypce o Teme:CBolicTBa 213233
3BYKOBBIX U YJIBTPa3ByKOBBIX
BOJTH M UX UCTIOJIb30BaHHE B
Metasutyprun /Cp/

3.8 CaMocCTOATEIbHOE U3yIEHHE 2 VYK-1-31 OIIK- | JI1.3J12.2J13.
MaTepuaia B SJIEKTPOHHOM 2-31 3
Kypce 0102093

o Teme: CloxeHue
kostebanuii /Cp/

3.9 CamocTosATeNnbHOE U3yYeHUE 2 VYK-1-31 OIIK- JI1.2J12.1
MaTepuaia B 3JIEKTPOHHOM 2-31 JI2.3J13.3
kypce no teme:Ilepuon 2132233
KosiebaHust
MaTeMaTHYECKOT0,IPYKUHHO
ro MastHukoB /Cp/

3.10 |Tapmonmueckue KoneOaHMs. 2 VYK-1-31 YK-1- JI1.4J12.2
Croxenue konebanuii. /TIp/ V1 OIIK-2-31 J12.3
J12.4J13.10
3132 33
3.11 Ormpenenenue yCKOpeHHst 3 VK-1-31 OIIK- JI1.2J12.7
CBOOOJHOIO MaJCHHUS C 2-31 OIIK-3- J12.8J13.2
MTOMOIUIbIO YHUBEPCATBHOTO Vi 213233
MasiTHuKa /J1ab/
3.12 | KoutpombHas paboTa 2 VK-1-V1 JI1.2 KM2
Nel.2 /Cp/ JI1.3J12.3
J12.4J13.10
31 32 33
Pa3znen 4. OcHOBBI
PeISTUBMCTCKON MeXaHUKH

4.1 OneiT MaiikenbcoHa. 2 YK-1-31 OIIK- JI1.3J12.3
KonTponbras pabota 2-31 213233
No2 /JTex/

4.2 CaMOCTOSTENIBHOE U3YUEHHE 10 VYK-1-31 OIIK- | JI1.2J12.3J13.
MaTepuanga B IEKTPOHHOM 2-31 7
kypce 1o Teme:[locTynats 213233

CHELMAIBbHON TEOpUU
OTHOCUTEIILHOCTH.
[IpeoGpazoBanus Jlopenua.
Penarusucrckuii 3aKoH
CII0>KEHMSI CKOPOCTEH.
PensTuBHCTCKAs TUHAMUKA.
Macca, UIMIyIIbC, SHEPTUS
YaCTHUIEI B TEOPHU
OTHOCUTEIILHOCTH.
PenstuBucrckas ¢popma
3aKOHOB JMHAMUKH. 3aKOH
B3aMMOCBSI3U MacChl U
srepruu /Cp/

Pasznea 5. MoJekyasipHas
¢u3UKa U TePMOAUHAMUKA




5.1

YpaBHEeHHE COCTOSTHUS
UJEANBHOrO rasa.
W3onpoueccsl.
TemioeMKoCTh HAeaIbHOTO
rasza. BHyTpeHHss sHeprus
TEPMOJIMHAMUYECKOM
cucTeMbl. AmnabaTHaecKuid
npouecc. [lepBoe Hauano
TepMoauHaMuku /JIex/

YK-1-31 OIIK-
2-31

JI1.2J12.3
0132 53

52

OCHOBHOE ypaBHEHUE
MOJIEKYIIPHO-KNHETHYECKON
TeopHuH. 3aKOH
PaBHOMEPHOTO
pacrpeneneHns SHEPTHH 110
CTEMEHSIM CBOOOIBL.
Pacnipenenenue monexyn
UEaNbHOro rasa Ino
cKopocTsiM MakcBea.
Pacnpenenenue no
MOTEHIUATbHBIM YHEPTHSIM
Bbonbumana. Bropoe Hadano
TepMoauHaMuKH. L{uki
Kapno. /Jlex/

VK-1-31 OIIK-
2-31

JI1.3J12.3
01 52 53

53

‘YpaBHEHHE COCTOSTHUS
peanbHOTO raza. Cussl BaH-
nep-Baansca.
B3aumMozneiicTBue MOJIEKYII
peanbHOro rasa.

D¢ bexTHBHBINA THaMeTp u
ceueHue Monekya. M3orepmbl
U/I€aIbHOTO U PEabHOTO
ra3oB. ®a3oBble

nepexonsl. /JIex/

YK-1-31 OIIK-
2-31

JI1.2J12.3
0152 53

54

SIBnenus nepexoca.
Juddepenuuansaoie
YpaBHECHUS
TEIIIONPOBOTHOCTH,
nuddy3un 1 BHyTpEeHHETO
Tpenus. Ko dummeHTbr
Pa3IHMYHBIX IIPOIIECCOB
MIepeHoca U CBA3b MEXIY
HuMH. /Jlex/

VK-1-31 OIIK-
2-31

JI1.2J12.3J13.

3
0152 53

55

Kpucrannuueckoe cocTosiHUE
BemectBa. JlanpHuit
nopsinok. KontponbHas
pabota Ne3 /JIex/

VK-1-31 OIIK-
2-31

JI1.2J12.3
0152 353

KM3

5.6

CaMocTOoATeIbHOE U3yIeHHE
Marepuaia B AJICKTPOHHOM
Kypce 1o Teme:JleeKTrl B
KpHCTaJUIaX  TOYCUHbIE
JeeKThL, JUCIOKAuT U
rpanuIb 3epen /Cp/

YK-1-31 OIIK-
2-31

JI1.2J12.3
JI2.5J13.7
01 52 53

5.7

YpaBHEHHE COCTOSIHUSA
HIeaJbHOTO ra3a. I'a3oBbie
3aKOHBI. SIBIEeHUs
nepenoca. /TIp/

VYK-1-31 VK-1-
VY1 OIIK-2-31

J1.1

JI1.2J12.2J13.

3J13.10
0152 53

5.8

Dusnueckre OCHOBEI
TepmonuHaMuku. /IIp/

VK-1-31 VK-1-
V1 OIIK-2-31

J1.1

JI1.3J12.2J13.

3J13.10
0152 53

59

CamocToATeNbHOE U3yYEHNE
MaTepuanga B 3JEKTPOHHOM
Kypce 1o Teme: BHyTpeHHss
SHEPrHs HJeaTbHOrO
rasa.IlepBoe Hauano
tepmoanHaMuk. /Cp/

VYK-1-31 OIIK-
2-31

JI1.2J12.3
01 52 53




5.10

Omnpenenenue OTHOLICHUS
YICTHBIX TETIOEMKOCTEH
ra3a MeTOZOM
anabaTHYECKOro
pacuupenus /J1a6/

YK-1-31 OIIK-
2-31 OIIK-3-
Vi

JI1.2J12.8J13.

2
0152 53

P5

5.11

/DKk3ameHn/

27

VK-1-31 VK-1-
V1 OIIK-2-31

1.2

JI1.3J12.6J13.

10
0103233

KM4

Pasgen 6. ITogroroBka k
KOHTPOJIbHBIM
MepPONPUATHAM U
BBINOJIHSIEMBIM padoTam

6.1

O0BeM yacoB
CaMOCTOATEIILHOM paboThI Ha
noarotoBky k KM /Cp/

30

VK-1-31 YK-1-
V1 OIIK-2-31

1.1
JI1.2J12.2
J12.4J13.10
013233

KMI,K
M2,KM
3,KM4

6.2

O0BeM yacoB
CaMOCTOATEIBHON paboTHl Ha
nmorotoBky k BP /Cp/

15

OIIK-3-Y1 VK
-1-¥1 YK-1-31
OIIK-2-31

JI1.2J12.8J13.

7
01 52 53

P1,P2,P
3,P4,P5

Paznea 7. DnexkTpocraTnka

7.1

DnexTpuUecKuii 3apsi Kak
CBOMCTBO MaTepUabHbIX
(uzrueckux 0ObEKTOB.
JIlucKkpeTHOCTS,
PETSATUBHCTCKAS
WHBapUAHTHOCTH 3apsja.
3aKOH COXpaHEHUs
HIIEKTPHUYECKOTO 3apsiia.
3akon Kynona. ITone xax
onHa u3 hopm
CYIIECTBOBaHUS MaTEPHUH.
DNeKTpUUYEcKoe oJie B
Bakyyme. HanpsbkeHHOCTB
3JIEKTPUIECKOTO OIS
TOUYEYHOrO 3apsja. JIuHuu
HanpspkeHHocTH. [TpuHImn
CyNepro3ULUU
JNEKTpUIeCKuX mosei /JIex/

VK-1-31 OIIK-
2-31

JI1.3]12.4
0132 33

72

Paborta mo mepemenieHuro
3apsja B 3JEKTPUYECKOM
noie. IToreHuuanpHas
SHEprus 3aps/ia B MoJe.
ITorenmuan mosms.
AIUTHBHOCTE ITOTEHIIMAIA.
DKBHUITOTCHIIMATILHEIC
oBepxHOCTH. CBSA3b MEXIY
HaIpsHKEHHOCTBIO U
noTeHuaioM.. /Jlex/

VK-1-31 OIIK-
2-31

JI1.3J12.3
2.4
013233

7.3

[IpoBoaHMKY B
JIEKTPOCTATUUECKOM II0JIE.
SBnenue
3JIEKTPOCTaTUUECKOM
UHIYKIHMU. DNEeKTPOEMKOCTh
YEAUHEHHOT'O IPOBOIHUKA.
DJIEKTPOEMKOCTh
KOHJeHcaTopa. Bumsl
KOHJZIEHCATOPOB. DHEPrusi
3JIEKTPOCTATUUECKOTO TIOJS.
[TnotHOCTD BHEpTUM. /JIeK/

VK-1-31 OIIK-
2-31

JI1.3]12.4
0152 53

7.4

3axon Kyrnona.
HanpspkeHHOCTD Mot
TOYEYHOTO 3apsAAa ¥ CHCTEMBI
3apsanoB. [IpuHiun
cynepno3uiuu. /TIp/

VYK-1-31 YK-1-
V1 OIIK-2-31

JI1.1J12.2J13.

5
01 52 53




7.5 CaMocTOATeIbHOE U3yIeHHE YK-1-31 OIIK- JI1.3J12.3
MaTepuaia B SJIEKTPOHHOM 2-31 JI2.6J13.7
Kypce 1o teme:Teopema 010233
I'aycca u ee npuMeHeHue i
pacyera HampsHKEHHOCTH
ANIEKTPOCTATHYECKOTO
nionst /Cp/

7.6 BBosmnoe 3anstue /J1ab/ VK-1-31 OIIK- | JI1.3J12.7J13.

2-31 OIIK-3- 1J13.11
V1 31 32 33

7.7 HccnenoBanue VK-1-31 OIIK- | JI1.3J12.3J13.
3JIEKTPOCTATHYECKOTO MOJIS 2-31 OIIK-3- 1J13.11
METO0M v1 013233
Mo enupoBanus /J1ad/

Paznen 8. OcHoBBI TeOpUHN
MPOBOIUMOCTH

8.1 ITapamMeTpbl 2MEKTPUUECKUX VYK-1-31 OIIK- | JI1.3J12.2J13.
LIETICH: CHUJIa U TNIOTHOCTh 2-31 5
TOKa, 3JIEKTPOCOTPOTUBIICHHE 213233
Y TIPOBOJINMOCTb, Pa3HOCTh
MOTEHIIUAIOB, MTaICHUE
HAIpPsDKCHUS,

AIIEKTPOABIIKYIIIAS CHIIA.
3axonsl Oma u JIxoyins-
Jlenua B uHTErpanbHOM
dopwme. Ipasuna Kupxroda
JUTS pacyeTa pa3BeTBICHHBIX
nerneit. /JIex/

8.2 CaMocTOATEeIbHOE U3yICHHE YK-1-31 OIIK- | JI1.2J12.3J13.
MaTepuaia B SJIEKTPOHHOM 2-31 5
Kypce 1o 012233
TeMme:BbicokoTeMnepaTypHast
CBEPXIPOBOIUMOCTD U
HAaIpaBJICHHS €
WCTIOJIB30BaHMSI B
texuuke /Cp/

8.3 3aKOHBI TIOCTOSIHHOTO TOKA. VYK-1-31 YK-1- | JI1.1J12.7J13.
Pa6ota n moutHOCTH V1 OIIK-2-31 7
3JIEKTPUYECKOT0 TOKA. 3aKOH 213233
Jxoyns-Jlenna /Tlp/

8.4 Henu nocrosHHOTO YK-1-31 OIIK- J1.2 P7
Toka /J1ab/ 2-31 OIIK-3- | JI1.3J12.7J13.

V1 1J13.11
0132 33
Pa3nen 9. MaruuTHoe moJie
TOCTOSTHHOTO TOKA

9.1 [Tone pBrOKYIIETOCS 3apsaa U VYK-1-31 OIIK- JI1.3J12.3 KMS5

MIPOBOJHHKA C TOKOM. 2-31 213233

KonTponsnas paborta
Ne2.1 /Jlex/




9.2

Bsaumopeiictsue
MIPOBOJTHUKOB C TOKOM.
Bekrop MarauTHOI
uHAyKUuuu. Buxpesoit
XapaxkTep MarHUTHOTO TOJIS.
3akon buo-Caapa-Jlamaca.
MaruauTHoe 1oJie IpIMOTo 1
KPYTOBOTO TOKOB.
IIpoBOJHMK € TOKOM B
MarHuTHoM mnose. Cuna
Awmrnepa. [IBuxkeHue
AJIEKTPUIECKOT0 3apsiia B
MarsuTHoM nodje. Cuia
Jlopenna.KonTyp ¢ TOKOM B
MarHUTHOM TIOJI€.
MarauTHbIil MOMEHT
KoHTypa. [loTeHnanpHas
SHEPTHUsl KOHTYpa C TOKOM B
MarHuTHOM moje. Pabota cun
MarsuTHoro nos. [lorok
BEKTOpAa MarHUTHOM
nHaykuuu. Teopema o
LUPKYJSILUN BEKTOPA
MarHuTHOHM MHIYKIHH. /JIex/

YK-1-31 OIIK-
2-31

JI1.3J12.3
0132 53

9.3

3aKOH 3JI€KTPOMarHUTHOM
nHaykuuu dapanes.
[IpaBuino Jlenna.
[Ipumenenue siBeHUS
3JIEKTPOMArHUTHOU
WHAYKLIHU B TEXHUKE.
Buxpesbie TokH.
NHnykunoHHbIH Harpes
METaJIOB. SIBIIeHHE
CaMOHUHTYKLIUH.
WuayKTUBHOCTB. DHEprus
MAarduTHOro mois. /JIex/

VK-1-31 OIIK-
2-31

JI1.2J12.3
01322 33

94

CamocTosTensHOE H3YICHUE
MaTepHana B 3J1eKTPOHHOM
Kypce 1o
TeMme:IHAyKIIMOHHBIN Harpes
Merasia. Buxpesble

toku /Cp/

YK-1-31 OIIK-
2-31

JI1.2J12.3
013233

9.5

MarsuTHoe ToJIe B BaKyyMe.
3akon buo-Casapa-
Jlammnaca. /TIp/

VK-1-31 VK-1-
V1 OIIK-2-31

JI1.1J12.5J13.
6
013233

9.6

Curna Jlopenua. Cuna
Awmmnepa /TIp/

VYK-1-31 YK-1-
V1 OIIK-2-31

JI1.1J12.3J13.
6
01 52 53

9.7

3aKOH 3J€KTPOMarHUTHOM
uHAyKLIH. CaMONHTYKIUSL.
WunykrusHocts /I1p/

VK-1-31 VK-1-
VY1 OIIK-2-31

JI1.1J12.6J13.
6
013253

9.8

WzyyeHue sBneHus
3JIEKTPOMAarHUTHON
uHIyKImuy /J1a6/

VK-1-31 OIIK-
2-31 OIIK-3-
V1

JI2.7J13.1
JI3.11
30132 33

P8

9.9

Omnpenenenue
TOPU30HTAIILHON
COCTAaBJISIONICH MAarHUTHOTO
ot 3emuin /J1ab/

YK-1-31 OIIK-
2-31 OIIK-3-
Vi

JI2.7]13.1
JI3.11
01 52 53

P9

Pa3nen 10.
DJIeKTPOMATHUTHbIE
KOJIe0aHuA




10.1

Juddepenimansaoe
ypaBHEHHUE KoeOaHUH B
JIIEKTPHYECKOM KOHTYpE.
Juddepenimansaoe
ypaBHEHHE KoyieOaHuil B
3JIEKTPUYECKOM KOHTYpE.
CoOcTBeHHBIE KOIeOaHH B
KOHTYpE, He COZIepKaIIeM
AKTUBHOTO COIIPOTHBIICHHUSL.
[Mepron rapMOHHYIECKUX
konebanuii, popmyna
ToMmcoHa. 3aKoH U3MEHEHHS
3apsi/ia U HalpsHKEHUS Ha
o0KTagKax KOHJEeHcaTopa U
TOKa B KOHTYpe. /JIex/

YK-1-31 OIIK-
2-31

JI1.3J12.3
J12.4J13.9
0152 53

10.2

JuddepenunansHoe
ypaBHEHHUE KOJIeOaHUiT B
ANEKTPUIECKOM KOHTYPE.
CoOcTBeHHBIE KOIeOaHMs B
KOHTYpE, HE COZICpKAIIEeM
aKTUBHOTO COTIPOTHBIICHHUSI.
[Tepuoa rapmoHHUECcKUX
konebanuii, hpopmyna
Tomcona. 3aKOH U3MEHEHHS
3apsiaa U HalPsHKCHUST Ha
o0KITafKax KOHJEHCATOpa U
TOKa B KOHTYype. 3aKOH
COXpaHCHHUS YHESPTHH TIPU
TApPMOHUYECKUX KOJICOaHUSX.
CoOcTBeHHBIE 3aTyXaloIIne
KoJiebaHus1. 3aK0H
M3MEHEHUS 3apsa u
HanpsDKEHUS Ha 00KIIaIKax
KOHJIEHCATOpa U TOKA B
koHtype.IlpeBpaiienue
SHEPTUU MPH 3aTyXAIOIIHX
KonebaHusX. BeIHyXICHHBIC
KOJICOAHUs B KOHTYpE.
YcTanoBuBImmecs
BBIHYXX/ICHHBIE KOJICOaHUsI.
EMKOCTHOE U HHAYKTHBHOE
COTIPOTHBIICHUE KOHTYPA.
Pe3onanc HanpsbkeHU U
TOKOB B KOJI€0aTEILHOM
KoHType. /Jlex/

YK-1-31 OIIK-
2-31

JI1.3J12.3
0132 53

10.3

CaMocTosITeNnbHOE H3YYeHHE
Marepuaia B 3JIEKTPOHHOM
Kypce 1o
teme:Mcronb3oBanue
SIBIICHUSI PE30HAaHCa B
texuuke /Cp/

VK-1-31 OIIK-
2-31

JI1.1J12.3J13.
7
013233

Paszgen 11.
DJIEeKTPOMATHUTHOE ToJIe.
BoJiHbl

Tox cmemenus. EquacTBO M
B3aMMOCBS3b JIEKTPUYECKOTO
M MarHUTHOTO IOJIEH.
Teopema o HMPKYISIUN
BEKTOpa HAPSHKEHHOCTH
BUXPEBOTO JEKTPHUECKOTO U
MarHUTHOI'O MOJIA.
DNEeKTPOMAarHuTHOE ToJIE.
YpaBHeHUs

Makcsemna. /Jlex/

VK-1-31 OIIK-
2-31

JI1.3J12.3
01 52 53

11.2

DNeKTPOMArHUTHBIE
kosieOanust. /TIp/

VK-1-31 VK-1-
V1 OIIK-2-31

JI1.1J13.7
JI3.9
01 52 53




Pa3nen 12. BoanoBasi
ONTHKA

12.1

NHTepdepeHuus cBera.
KonTpomnsHas paborta
Ne2.2 /JTex/

VK-1-31 OIIK-
2-31

JI1.3J12.3
01 52 53

KM6

12.2

KorepenTHocTh
3JIEKTPOMArHUTHBIX BOJIH.
PazHocTh (a3 n ontryeckas
pa3HocTh xoj1a. Pacuer
UHTEPPEPEHIIUOHHON
KapTHUHBIL: YCIIOBUS
MaKCHMyMOB H MUHUMYMOB
uHTeHcuBHOCTU. HTEpdepen
LUS1 CBETa HA TOHKUX
mieHkax. Konsia HeroToHa.
Judpakmus ceera. [Tpuaimmn
INolirenca-®penenst. 30HbI
Openens. Iudpaxims
®dpeHenst Ha KPyriioMm
OTBEPCTUH U HETIPO3PauyHOM
JUcKe. 30HHbIE
TTacTUHKH. /JIex/

YK-1-31 OIIK-
2-31

JI1.3]12.3
0152 53

12.3

CaMOCTOSTENBHOE U3YUEHHE
Marepuaia B 3JIEKTPOHHOM
Kypce 1o
teme:Mcronb3zoBanue
SIBTICHHS HHTEP(EPEHIINH B
texuuke. /Cp/

VK-1-31 OIIK-
2-31

JI1.2J12.3J13.
7
013253

12.4

[Monspu3aius cBeTa npu
OTpPaKEHHHU M MTPETOMIICHUH
HA TPAHUIIC H30TPOITHBIX
JUDIIEKTPUKOB. 3aKOH
Bproctepa. /Jlex/

VK-1-31 OIIK-
2-31

JI1.3J12.3
0152 53

Pa3nen 13. KBanrtosBo-
OIITUYECKUEC ABJICHUSA

13.1

TerioBoe U3My4eHue u
JIFOMUHECLIEHIINS. 3aK0H
Kupxrocga. PaHoBecHas
TUIOTHOCTH YHEPTUH
n3nydenus. Msnydenue
a0COJIIOTHO YEPHOTO Tena.
Cepoe Temno /JIex/

VK-1-31 OIIK-
2-31

JI1.3J12.3
0132 33

13.2

3akonsl Ctedana-bonpiimana
u Buna. ®opmyna Panes-
Jxunca. @opmyna [Tnanka.
Pannannonnas, spkocTHas,
I[BETOBAs

Temmepartypsi . /Jlex/

VK-1-31 OIIK-
2-31

JI1.3J12.1
J12.3
013233

133

CaMocTOATeNIbHOE U3yIEHHE
Marepuana B 2J1eKTPOHHOM
Kypce 1o
TeMe:PeHTreHOCTpYKTYpHBIH
aHaJM3 U €ro posb B
METaJUTyprHd |
Mertasutoenenuu. /Cp/

YK-1-31 OIIK-
2-31

JI1.2J12.5
0152 53

13.4

BHemnuil 1 BHyTpeHHUI
dhoroaddext. Onpit bore.
CBoiicTBa ()OTOHOB.
KopmyckynspHO-BOIHOBOK
ITyamus3M cBeTa. Dddext
Komnrona /JIex/

VK-1-31 OIIK-
2-31

J11.4J12.3
013233

13.5

3aKOHBI PABHOBECHOTO
TeruoBoro m3nyaenus. /TIp/

VK-1-31 VK-1-
V1 OIIK-2-31

JI1.1J13.9
01 52 53

13.6

DOTO3NEKTPUYECKUI
addexr. /Tp/

VK-1-31 VK-1-
VY1 OIIK-2-31

JI1.1J11.2
JI1.4J13.9
0132 33




Pa3nen 14. Atomuast
¢usunka
14.1 Mogenu aToma. 3 2 VYK-1-31 OIIK- JI1.3J12.3 KM7
KonTpomnsHas paborta 2-31 31 32 33
Ne2.3 /Jlex/
14.2 | CamocTosATEIbHOE H3YUECHHUE 3 1 YK-1-31 OIIK- | JI1.3J12.3J13.
MaTepuaia B SJIEKTPOHHOM 2-31 7
Kypce 10 TeMe:BonaHoBbie U 010293
KBaHTOBbIE CBOICTBa
ceera. /Cp/
14.3 | M3y4yeHue paboThl ra30BOTO 3 4 YK-1-31 OIIK- J1.2 P10
nasepa /J1ab/ 2-31 OIIK-3- | JI1.3J12.7J13.
Vi 4J13.11
31 32 33
Pasgen 15. IlogroroBka K
KOHTPOJbHBIM
MepOnpHUsSITHM U
BBINOJIHAEMbBIM padoTam
15.1 |O6bem yacos 3 18 VK-1-31 YK-1- | JI1.2J12.6J13. KM5.,K
CaMOCTOATEILHON pabOoThI Ha V1 OIIK-2-31 10 M6,KM
noarotoBky kK KM /Cp/ 010293 7
15.2 | O0bem yacoB 3 15 YK-1-31 YK-1- J1.2 P6,P7.P
CaMOCTOSITENILHOM paboThI Ha V1 OIIK-2-31 | JI1.3J12.3JI3. 8,P9,P10
moarotoBky k BP /Cp/ OIIK-3-V1 11
31 32 33
5. ®OHJ OHEHOYHBIX MATEPHUAJIOB
5.1. KoHTpoabHbIe MePONPUATHS (KOHTPOJIbHAsI patoTa, TeCT, KOJUIOKBHYM, IK3aMeH H T.I), BONPOCHI IJIs
CaMOCTOSITETbHOM MOATOTOBKH
Kon KonTponsHoe riIII){OBepﬂeMMe B
KM MepONpHSITHE TTUKATOPHI OITPOCHI JJIs TOJATOTOBKA

KOMIETEHIIAHN




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 (GopMyTUpPOBKa, 3HAUEHHE ITOTO 3aKOHA, IPUMEHEHHE
Ha TPaKTHKeE).

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.3
"MounekyispHas
¢buzuka u
TepMOJMHAMHUKA. "

YK-1-31;VK-1-V1

1.0OcHOBHOE ypaBHEHHE MOJIEKYIAPHO-KUHETHUECKAs TEOPHS
UJEaNbHBIX ra30B.
2.YpaBHEHHE COCTOSHUS H/ICATBHOTO Ta3a.
3.CpenHee 4nCIIO CTOIKHOBEHUH U CPEeAHSS [UINHA CBOOOTHOTO
npodera MoJIeKyi.

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 TPaKTUKeE).

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 VYK-1-31;VK-1-V1 1. Dnexrpuyeckuil 3apsa] U €ro CBOMCTBA. 3aKOH COXPAHEHUS
pabora ANIEKTPUIECKOTO 3apsiyia (ompeieneHue, MosICHEHNE 3aKOHa).
Ne2.1"DnekTpoctaTi 2. 3akoH Kynona (onpenenenue, popmysia, eTUHULIBI U3MEPEHHS
Ka. 3aKOHBI (hU3NYIECKUX BEINYHH).
MIOCTOSTHHOTO TOKa " 3.0mnekTpocTarmaeckoe moie. HarmpsokeHHOCTB 3IeKTPHYeCKOTo OIS

(onpenenenue, Gpopmyna, equHULIEI U3MepeHus, Gpopmyna HOII
TOYEYHOTO 3apsAja ).

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

5.Teopema ["aycca aiist 2JI€KTPOCTaTUUECKOIO TOJIS B BAKyyMe
(mosicHEeHnE OTOKA BEKTOPa HANPSHKEHHOCTH AJIEKTPUIECKOTo MOJIs,
¢opmymmpoBka Teopemsl ['aycca ).

6.IToTeHMaN 1 pa3HOCTh MOTEHIHAIOB MIEKTPOCTATHIECKOTO TIOJIS
(popmyssl, ompeneneHust STUX BEINYUH, AUHULIEI H3MepeHHs ). CBs3b
HAINpPSHKCHHOCTH JIEKTPOCTATHYECKOTO MO C MOTCHIHAIOM .
7.OxBUNOTEHINATBHBIE TTOBepXHOCTH (omnpenenenne JI1II, prucyHok,
coiicra OIIIT).

8.D1eKTpoeMKOCTb KOHeHcaTopa (onpeaeneHue, GopMyia, eAUHULEL
U3MEpEHN).

9.0nextpuueckuii Tok. Cuia TOKa, IIIOTHOCTh TOKA,
JNEKTPOCOMPOTUBIICHUE U TPOBOAUMOCTS. (OIpesieNieHue, popMmyna,
SIMHHUIIB H3MEPCHUS).

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

( onpenenenue, Gopmyia, EIMHULBI U3MEpEeHHs (PU3NIECKUX BEIUIHH )
ITpakTUyeckue 3anaHus:

1. 3apsaner 10 u 16 HKi pacronoxensl Ha paccTostHUM 7 ¢M
apyr ot gpyra. Kakas cuna Oyner aeificrBoBats Ha 3apsax 2 HK,
MOMEIIEHHBIH B TOUKY, yAaIE€HHYIO Ha 3 CM OT MEPBOTo 3apsaia U Ha 4
CM OT BTOPOTO.

2. DJEeKTprUECcKOe T0JIe CO3/IaHO OECKOHEUHBIMU
HapaJulebHBIMU ITACTHHAMU, HECYIIUMH 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. Kakyro ckopocTb MOXeT COOOIIUTE 3JIEKTPOHY,
HaXOZSIIEMYCs B COCTOSTHHH ITOKOSI, YCKOPSAIOIIAasi pa3HOCTh
norenuuanos B 1000B?
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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
noAPOOHOE OOBSICHEHNE HA PHCYHKE, MOSCHEHHUE BCEX (DH3HMYCCKUX
BEJIMYMH ¥ UX SIUHUI N3MEPEHH).
4.3axoH Ammiepa (dopmyrna 3aKoHa, €€ MOICHEHHE Ha PUCYHKE,
MOSICHEHHE BCeX (PM3MYECKHUX BEINUYUH U MX CANHHI] H3MEPCHUS,
MIPaBUIIO JICBOU PYKH).
5.JleficTBHe MarHUTHOI'O T0JI Ha JBYKYLIMUCS 3JEKTPUUECKUH 3apsi
(cuna Jlopenna) (popmyna pacuera cuibl JlopeHna, nosicHeHUE Ha
PHUCYHKE BCEX BEKTOPHBIX BEINYMH, IPABUJIIO JIEBOW PYKH).
6.51BneHne snekTpoMaraHuTHOM HHAYKUMKU. 3akoH dapanes.
(onpenenenue, popmyna, eqUHULEI U3MEPEHHUS HH3UIECKUX BEIUINH).
IIpaBuno Jlenua (onpenenenue, pUCyHKN).
7.IHayKTUBHOCTD KOHTYpa. CaMOMHIYKIUS .
8. AuddhepennmanpHoe ypaBHEHHE KOJIEOAHHU B SJIEKTPHUECKOM
KOHTYpe.
9.Co0cTBeHHBIC KOJICOAHMs B KOHTYpE, HE CO/ICPIKAIIEeM aKTHBHOTO
conporusneHns. Popmyna ToMcoHa I Ieproaa TapMOHUYECKAX
KoJIeOaHui.
10.BuxpeBoe anextpuueckoe nosie. Teopema o HUPKYISALUU BEKTOpa
HAINpPsHKEHHOCTH BHXPEBOTO 3JIEKTPUIECKOTO OIS,
IIpakTuyeckue 3a1aHus
I. [Tpu BHemHeM compoTuBiaeHnd R1=8 OM cuna Toka B 1enu
I1 =0,8A, mpu conpoTHBICHUU R2=15 Owm cuuna Toka B nenu 12
=0,5 A. OnpenenuTh CHTy TOKa KOPOTKOT'O 3aMbIKaHUSI ICTOYHHUKA
TOKa.
2. 3a Bpems t =20c npu paBHOMEPHOM HapacCTaHWUW CHJIBI TOKa
OT HyJIS O HEKOTOPOTO MaKCHMAaIBHOTO 3HAYECHHS B TPOBOIHUKE
conpotusieHrueM R =5 Om BbIIenuinoch KOIM4YecTBO TemaoTel Q=4
k/[x. OnpenenuTsb CKOPOCTh HApACTAHHsI CUIIBI TOKA.
3. JIBa OECKOHEYHO [UTMHHBIX NPSMOJIMHEHHBIX NPOBOJHUKA C
ToKaMu 6 A 1 8 A pacnosioKeHsl MEePIeHANKYISIPHO IPYT APYTY.
Omnpenenuts MarHUTHYIO MHIYKIUIO HAa CepeANHE KpaTdaiiero
paccTosIHUS MEX Ly IPOBOAHUKAMH, paBHOTO 20 cM.
4. 4.B 0AHOPOIHOE MAarHUTHOE T0JIE€ NEPIEHAUKYIISIPHO
JIMHUSAM MHIYKIUY BJIETel 31eKTpoH ¢ sHeprueil 300 3B u onucan
OKPYXHOCTb paguycoM 6 cM. OnpeaenuTb BEeKTOp MarHUTHOM

KM7

KonTponbHast
pabota
Ne2.3"BoHOBBIEC B
KBaHTOBBIC CBOMCTBA
cBera "

YK-1-31;VK-1-V1

1 Hutepdepennus ceera. KorepentHocts OMB.
2. Pa3HoCTh (pa3 1 onTHYecKas pa3HOCTh XOAA. Y CIIOBUSI MAKCUMyMa H
MHHHUMyMa HHTEP(EPEHITMOHHON KapTHHEL.
3. dudpaxmus ceera. [Ipunuun [roiirenca—®dpenens.
4. Tudppakius @payHrodepa Ha TuPaKIIMOHHON perieTke. Y CIIoBHs
MaKCHMyMOB U MHHAMYMOB IIPH 3TOH AH(PaKIIH.
5.Buemnmit 1 BHyTpeHHHH (oT03(h(eKT. 3aKOHBI BHEITHETO
dboroaddexra.
6. KBaHTHI cBeTa M MX XapaKTEPUCTUKU
7.Ypasuenne DiftHmTelHA 1A BHEMHero GpoTtodddexra. OObsAcHEeHNE
3ak0HOB (oT0d(h(hexTa Ha OCHOBE KBAHTOBOM TEOPHH CBETA.
IMpakTuyeckue 3anaHus

1. VYpaBHEeHHE M3MEHEHHS CO BpEeMEHEM
MOTEHINAIOB Ha 00KITafKax KOHJCHCATOpa B KOIeOAaTeTbHOM KOHTYpE
umeet Bug U=150Cos 5¢104 =t . EMxocTh koHaeHcaTopa 0,2 Mx®.
Haiiti nepron xonebanunit T, HHAYKTHBHOCTH KOHTYpa L, 3akoH
M3MEHe-HHS CO BPEMEHEM 3apsiaa Ha 00KJIakax KoHAeHcaTopa q,
JUTMHY BOJIHBI A.
2. Ha nnHKOBYIO IIacTHHY Majaer Iy4oK YIbTpaduoneroBoro
m3nmygenns ([ =0,2mxm). OnpenennTs MaKCHMAaJIbHYI0 KHHETHIECKYTO
SHEPTHI0 U MAaKCHMAIIBHYIO CKOPOCTh (hoTo3mekTpoHoB ( A=4 3B).

5.2. Tlepedenn paGoT, BbINOJIHSAE

MBbIX 110 JUCIHUILJINHE (

Kypcosast paGota, Kypcosoii npoext, PI'P, Pedepart, JIP, IIP 1 1.11.)

Kon
paboTbl

HazBanune
paboTsl

IIpoBepsiemblie
WHINKATOPBI
KOMITETCHITUI

Conepsxanue paboTHI




P1 JlabopaTopHast OIIK-3-Y1 1. Uro Taxoe macca tena? Eqununsl n3amepeHus Maccsl. Crioco0b!

pabdota Nel W3MEPEHHS MACChI TelIa.
N3ydenue 3aKk0HOB 2. Yro takoe cuia? Kakue cuibl u3y4aroT B Mexanuke? EquHuIb
JUHAMUKHU Ha n3MepeHus cu-Jbl. CriocoObI H3MEPEHUS! CUITBIL.
MaluHe ATByza 3. Yto Ha3bIBAIOT ycKopeHreM? EQuHuIBI H3MepeHus: yCKOpEeHUsL.
Crioco0bI H3MEPEHUsI YCKOPEHHUS.
4. Yro Ha3bIBAIOT PaBHOJEUCTBYIOIIEH CUJI, IIPUIIOKEHHBIX K TELy?
INoxaxuTe Ha PUCYHKAX CIIOCOOBI OMpeeNICHUs] PaBHOJCHCTBYIOIICH
HECKOJBKUX CHJI, IPUIOKEHHBIX K TEIy.
5. 3anummuTe U NOSCHUTE BTOPOU 3akoH HpioTOHA.
6. Kax ¢ momomrpio Broporo 3akoHa HproToHa MOXKHO c(hOpMyIHpOBATH
nepBeIi 3aKk0H HproTOHA?
7. 3anuiuuTe U MOSICHUTE TPETHM 3akoH HbloTOHA U yKaxuTe
CIJIC/ICTBHS 3TOTO 3aKOHA.

P2 JlaGopaTopHast OIIK-3-V1 1. MaiiTe onpenencHye JIMHEHHOIO U YIIIOBOTO IIEPEMEILICHUH,
pabota Ne2 JIMHEHHOH U YIII0-BOW CKOPOCTEH, IMHEUHOIO U YIJIOBOI'O YCKOPEHUM.
Onpezenenue 2. KakuM# COOTHOIIEHUSIMU CBsI3aHbI IMHEHHOE U YIIIOBOE YCKOPEHHUS,
MOMEHTa UHEPIIUU JIMHEHHAs U yIIIoBask CKOPOCTH?

Tena, 3. Yto Ha3BIBAETCS MOMEHTOM CHJIbI, MOMEHTOM HHEPIUU H MOMEHTOM
CKaTBIBAIOIIErocs ¢ UMITyJIbCa MaTepHaIbHOM TOUKH U Tena?
HaKJIOHHOM 4. ChopMynupyiiTe OCHOBHOM 3aKOH JMHAMHUKH BPaIaTEIIbHOTO
TUIOCKOCTH JIBIDKCHUSI TBEP-IOTO TeJa U MOSCHAUTE €To.
5. 0T yero 3aBUCUT MOMEHT MHepIHHU Tena? Kakyio posib OH UTpaeT BO
Bpalla-TeJIbHOM JIBUKEHUU?
6. Chopmymupyiire Teopemy llITeitHepa n npuBeanTe IpuMep ee
WCTIOIb30BaHMUSL.
7. ChopMynupyiiTe 3aKOH COXpaHEHUSI MOMEHTA UMITYJIbCA U MOSICHUTE
€ro IpH-MepaMH.
8. [IpuBenuTe aHATIOTHH MEX/Ty BEIMIHMHAMH, Xa

P3 JlaboparopHas OIIK-3-V1 1. Kakoe B3anMoieiCTBIE Te HA3bIBAETCS a0COIOTHO YIPYTHM

pabota Ne3 yaapom?
Wzyuyenue 2. Kakoe B3auMOJIeHCTBHE Tl HA3bIBACTCS aOCOJFOTHO HEYIPYTUM
a0COJIIOTHO- ymapom?
YIIPYroro yaapa 3. Kak onpenenuts CKOpOCTh MApOB JO MOMEHTA COYAapEeHUs U TIOCe
1apoB coynape-Hus?
4. Yto Ha3eIBaeTCs K03(h(HUINESHTOM BOCCTAHOBIICHHS, KaK €ro
ONpEeACTUTH?
5. ChopmynupyiiTe 3aKOH COXpaHEHUS U MPEBPALLEHUS YDHEPTHUH?

P4 JlaGoparopnas OIIK-3-V1 1.Kakue xonebanus Ha3pIBAIOT TapMoHndeckumu? Jlaiite onpeneneHus
pabota Ne4 WX OCHOB-HBIX XapaKTEPUCTUK (aMIUTHTYbI, CMEIICHUS, (asbl,
Orpenenenue MIEPUO/Ia, YACTOTHI, IIMKIINYE-CKON YacTOTHI).

YCKOPEHHS 2. Yto Ha3bIBaeTcs MasTHUKOoM? JlaiiTe onpenenenue
cBOOOTHOTO MaTeMaTHYECKOT0, MPY)KUH-HOTO U (PH3HYECKOTO MasSTHUKOB.
MaJICHUSA C IOMOILBIO 3.Yro Takoe mpuBeNeHHAs JIHHA GU3ndeckoro MastHuka? OT dero oHa
YHUBEPCAJIHOIO 3aBUCUT?
MasiTHUKA 4 3anmumure GopMysIbl IUIs pacyera neproaa KouebaHui
MaTeMaTHYEeCKOT0 U (PH-3UIECKOTO MasTHHKOB.
5.0T 4ero 3aBUCHUT YCKOPEHUE CBOOOTHOTO MaieHHs?

P5 JlaboparopHnas OIIK-3-Y1 1. Yto Ha3bIBaETCS TEIJIOEMKOCTHIO Teja, YACIbHOM, MOJIAPHON
pabota Ne5 TEIIOEMKOCTBIO?

Onpenenenue 2. IToyeMy 715l ra30B TEMIOEMKOCTh 3aBUCUT OT YCIIOBUM HarpeBaHus?
OTHOUICHUN TTouemy Cp 6ompire Cv? 3anumute ypaBHeHHe Matiepa.

YIENbHBIX TEII0-
€MKOCTeH rasa
METOJIOM
anadaTHYECKOro
paciupeHus

3. KaxoB (u3ndeckuit CMBICI YHUBEPCATbHON ra30BOH ITOCTOSHHOI?
4. laTp ompezeneHne n300apruueckoro, H30TePMHYECKOTO,
HM30XOPHUYECKOTro Mpo-1ieccoB. CHopMHUPOBATE U 3aIMcaTh YpaBHEHHE,
OIUCHIBAIOIINE UX, IEPBOE HA-YaJI0 TEPMOIMHAMUKY U IIPUMCHEHHE K
3THM IMPOLIECCaM.

5. [late onpenerneHue aanadaTHUecKoro mporecca.

6. ChopMynupoBaTh 3aKOH PAaBHOMEPHOTO pacCIpeieNIeHHsT YHEPTUH TT0
CTENEHSIM CBOOOIBI.




P6

JlabopaTopHast
pabdota Nel
W3yuenue snek-
TPOCTATHIECKOTO
HOJsI METOZIOM
MOJIENTMPOBAHUS

OIIK-3-Y1

1. 3anmumuTe 3akoH Kynona. [laiite cioBecHy0 (HOPMYIUPOBKY 3TOTO
3aKOHa.

2. [aiiTe onpeneneHre HAIPSHXKEHHOCTH 3JIEKTPOCTATHUECKOTO MO,
3anummute GopMyiy, yKaxknuTe GU3NIECKAN CMBICT, €IUHHUIIBI
W3MepeHHs, HallpaBieHne TaHHOH (rU3NYIecKoil BEeNUYUHBL. 3alUILIUTe
(hopMyIBI pacdeTa HanpsHKEHHO-CTH TI0JIS TOYSYHOTO 3apsifa ,
3apsHKEHHOHN cepbl, 3apsHKEHHOH MITOCKOCTH.

3. Uto Ha3BIBAIOT CUJIOBOI THHHUEH 3IEKTPOCTATHUECKOTO TOJIs?
3anumuTe CBOMCTBA STUX JIMHUM.

4. ChopMynupyiTe MPUHIIUT CYNEPIIO3UIINH AIEKTPHICCKHUX MTOJICH.
ITosicHuTE €ro NpruMeHEeHne Ha PUCYHKAX.

5. aiiTe onpeneneHre NoToKa BeKTopa HanpsikeHHOCcTH. [losicauTe ero
¢usmue-ckuid cMbIci. [losicHITE HEOOXOIMMBIC BETMYHHBI Ha PUCYHKE.
6. JlaiiTe onpeneneHye NOTEHIMAIA U Pa3HOCTU IIOTEHIIUAIOB
9JIEKTPOCTATUYE-CKOTO MMOJIS. 3anumuTe GopMysbl pacueTa MOTEeHIaNa
TOYECYHOTO 3apsia U 3apsHKEHHOM Cepsl.

7. 3amuImTe CBA3b MEX/TY HANPSHKEHHOCTHIO U TIOTCHITHATIOM.
ITosicauTe Ha pU-CyHKE, YTO Takoe gradp U ero CBSA3b C BEKTOPOM .

8. UTO Ha3bIBAIOT SKBUIIOTEHLIMAIILHON TTOBEPXHOCTBI0? YKaKUTE
CBOMCTBA 3K-BUIMOTEHIUAIBHBIX IOBEPXHOCTEN.

P7

JlabopaTopHast
pabota Ne2 Ilenn
MOCTOSIHHOTO TOKa

OIIK-3-Y1

1. Yro Takoe 3JIeKTpUUECKUii TOK, TOK IPOBOIUMOCTH?

2. laiiTe onpenencHue CUibl TOKa ,INIOTHOCTU TOKA.

3. Hanummre Gpopmyity Uit CONPOTUBIICHUS MOCIEI0BATENBEHO
COEZIMHEHHBIX PE3UCTOPOB.

4. Hanmmure popMyiy JUTs COTPOTHBIICHUS TTApAIIISTHHO
COEIMHEHHBIX PE3UCTO-POB.

5. Hanummute 3akoH OMa 11 ydacTtka 1enu. CpaBHHUTE €ro ¢ 3aKOHOM
Owma B aud-¢pepeHnuanbHoN (JIoKaTbHOMN) hopme.

6. Kakoil yqacTok Lieny Ha3blBa€TCsA HEOAHOPOIHBIM? 3allUIINTE 3aKOH
Owma 111 HEOAHOPOJHOTO YJacTKa LeMu.

7. JlaiiTe onpeneneHue 3IeKTPOABIKYILEH CHIT

P8

JlabopatopHas
pabota Ne3
W3yyeHue spneHus
ANIEKTPOMATHUTHOM
HHIYKIAA

OIIK-3-Y1

1. Yto Ha3bIBaIOT MArHUTHBIM ITOTOKOM? J{aliTe onpeneneHue eanHuIe
MarHuTHOTO 1motoka B CH.

2. laiiTe onpeneneHue siBICHHE JIEKTPOMAarHUTHON HHAYKIIHH.

3. ChopMmynmupyiTe 3aKOH 3JEKTPOMArHUTHOM HHIYKIINHU (3aKOH
Ddapanes).

4. Chopmymupyiite npasuno JleHna.

5. IloueMy MarHuTHOE I0JI€ HAa3bIBaIOT BUXPEBbIM?

6. [laiiTe nmoHsiTHEe UHAYKTUBHOCTH KOHTYPA, 3aIHUIINATE SAUHUILY
n3MepeHns HHIYKTUBHOCTH B CU, yKa)KUTE OT Yero 3aBHCHUT U OT YEero
HE 3aBUCUT UHAYKTUBHOCTH KOHTYpA.

7. JlaiiTe onpeaeneHue SIBICHUS CAMOMHIYKITUH. 3amuInnTe GopmMyny
pacuera 3JIC caMOMHIYKLIUY.

P9

Jlabopato
pHas paborta Ne4
Orpenenenue
TOPU30HTAIILHOU
COCTaBJIAOLIEH
HanpsHKEHHOCTH
MarHuTHOT'O T0JIst
3eMJTH C TIOMOIITBIO
TaHTeHC-0yccomu

OIIK-3-V1

1. Yro Ha3biBaeTcss MarHuTHBIM nosiem? [lepeuncinre cBoiicTBa
MarHUTHOTO ITOJISI.

2. HazoBuTe XapakTepuUCTUKU MarHuTHOro nosst. Jlaiite onpenenenue
BEKTOPY MAarHUTHOM MHIYKIIUY U HAMIPSKEHHOCTH MarHUTHOTO TOJISI.
3. [aiite onpeneneHne CUIOBBIM JUHUSM MarHUTHOTO TOJIS.
IIepeuncnure ux cBoiicTea

4. Chopmynupyiite u 3anmumute 3akoH buo-CaBapa-Jlamaca, cienaite
MOSICHU-TEJIbHBII PUCYHOK.

5. 3anumute GopMymy U OTIpeNeSieHHs BEKTOPa MAarHUTHOM
WHAYKLWU MarHUT-HOTO IOJISl KPYrOBOT'O TOKA.

6. 3armummTe HopMyITy ISl OTIPEIEIICHISI HHAYKTUBHOCTH COJICHOUIA.
BEKTOpAa MarHUTHOH .

P10

JlaGopaTopHast
pabota Ne5
Nzydenune paboThI
Ta30BOTO Jazepa

OIIK-3-Y1

1. Kakoe m3mydeHne Ha3bIBaeTcsi CIOHTaHHBIM? [loueMy oHO
HE KOTepeHTHO?

2. Kakoe n3nmydeHue Ha3bIBaeTCsl BHIHYKIECHHBIM? KakoBbI ero
cBOMCTBA?

3. UYro Takoe nazep?

4. INosicHuTe Ha pUCYHKE HPOLECC MOIYYEHUS! BBIHYKIEHHOTO
W3ITy9IeHHS

5. IlosicHuTEe Ha pUCYHKE YCTPOWCTBO ra30BOrO Jas3epa.

6. KakoBbl 0cOOEHHOCTH J1a3epHOT0 HU3IYYEHHs, OTIUYAIOIINE
€ro OT M3IY4EeHUIl, CO34aBaEMBbIX APYTUMHU UCTOUHHKAMH CBETA?

7. Ilepedncnure OCHOBHBIE IPUMEHEHUS J1a3E€POB.




5.3. OuneHovHbIE MaTepuaJibl, HCNOJb3yEeMbI€ VISl IK3aMEHa (onncaﬂne 6I/IJ1€TOB, TEeCTOB U T.l'[.)

DopMOil IPOMEKYTOUHOH aTTECTALUU 110 JUCLUIUIUHE SIBJISIETCS DK3aMEH.
Hioxe npencraBnen obpaser; 6uiera i 5K3aMeHa, IPOBOANMOTO B IIMCBMEHHOH (opMe.

MHHUCTEPCTBO HAYKH U BBICILIEI'O OBPA3OBAHUS POCCUMCKOM ®EJEPALINN
DenepabHOE TOCYIAPCTBEHHOE aBTOHOMHOE 00pa30BaTeNIbHOE YUPEXKICHUE BBICILIET0 00pa30BaHUs
HALIMOHAJIBHBIN UCCJIEJJOBATEJIBCKNI TEXHOJIOTUYECKU VHUBEPCUTET
«MUCHUCH»

HOBOTPOUILIKNIA ®UITHAAIT

Kadenpa MmaTeMaTHKM U €CTECTBO3HAHUS
BWJIET Ne O

Huciummna: «Pusukay, 2 cemecTp
Hanpasnenue:
13.03.02 «DneKTpo’HEepPreTHKa U SJEKTPOTEXHUKA»
®dopma 00ydeHUS: OYHAST
®dopma TpoBEJICHUsT IK3aMeHa: TICEMEHHAs

1. TapmoHMYecKHe KonebaHus 1 UX XapaKTePUCTHKU.

2. MOMeHTHI HHEPIMU TOYKH U Tena. [IpuMepsl MOMEHTOB HHEPIUH pa3IHYHEIX Ten. Teopema [lTeitHepa.

3agayva 1

YpaBHeHHe ABMKEHUS Tena umeeT Bua M/c3. Onpexnenure: 1) 3HaueHUe yCKOPEHUs Tela yepe3 | ¢ mocie Havana ABMKEHUsS. 2)
yepe3 CKOJIBKO BPEMEHH, I10CIIE Havyala JIBIXKEHHS, CKOPOCTh Teia OyzeT paBHO 6 M/c2.

3ajgaua 2

Ha o6ox maxoBuka quamerpom D=80 cM HaMOTaH mIHYp, K KOHIy KOTOPOTO IIPUBS3aH IPy3 Macco 5 kr. OnpenenuTs MOMEHT
WHEpLMY ] MaXOBHKa, €CIIM OH, Bpallasick paBHOYCKOPEHHO, 110 ICHCTBUEM CHIIBI TSDKECTH TPY3a, 3a BpeMs t=4 ¢ nmproopen
YIIIOBYIO cKOpocThio [1= 12 pan/c.

3agava 3

Onpeaenuts nepuoa Konebanuii ctepxkus AnuHON (=30 cM 0KOJI0 OCH, IEPIIEHANKYISIPHON CTEPIKHIO U IPOXOSILEH yepes3 ero
KOHEIl.

3anaua 4

B pesepByape o6semom 1600 i1 HaxoxuTes cMech 12 kr azorta u 2 KT Bogopoaa npu temmneparype 300 K. Onpenenuts nasinenue
CMECH.

CocTaBuit: CT.IIPEro1aBaTeNb M.H.benosa
(moamuch)

3aB. kadpenpoit MuE A.B.IlIBanesa
(moxnmcs)

01.09.2024 r.

JIMCTaHIIMOHHO AK3aMeH MPOBOJUTCS B AIEKTPOHHOM KypCe IO BBIIIE MPeICTaBIeHHOMY 00pa3ily Ouera Juis 3K3aMeHa,
MPOJOJDKUTENFHOCTE 9k3aMeHa 80 MUHYT, OTIIpaBKa padoTs! 20 MUHYT.




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

JlabopaTopHast paboTa

Pabota 3auTeHa, eciu CONepIKUT:

- Ha3BaHHUE PaboTEHI;

- 1IeNb PaboTHI;

- IepevYeHb 000PyIOBaHMUS;

- TaOJUIEI C pe3yAbTaTaMH U3MEPECHHUI U BBIYHCIICHUIA;

- BEPHO BBITIOJTHEHHBIE PACUeTEI;

- X0[ paboTHI,

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

-BBIBOJIBI:

a) 9TO U3MEpUIN(CIOBaMH),

6) uro paccuntanu(OykBamn),

B) C KaKHMM SIBJICHHEM HJIA 3aKOHOM ITO3HAKOMMIIHCE, CIIPABENTHBOCTE €TI0 BBITOITHCHHS.

[Tpumeuanue: BCce MyHKTHI TOJHKHBI OBITH BBITIOHEHBI BEPHO.

Dk3aMeH

K sK3ameHy gomyckaeTcs CTYICHT, UMEIOIIUI 3a4TeHHbIe J1abopaTopHbie paboThl.J{omycKkaeTcs molydeHre OLIEHKH 32 SK3BaMCH
0e3 caum sK3aMeHa(Io pe3yabTaTaM IIPOMEKYTOYHBIX KOHTPOJBHEIX padoT).

OK3aMeHanMOHHEIA OmteT cocTouT U3 6 3amanuil. . Kaxknoe 3amanne oneHuBaercs B 10 6amios.

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)

Ecnm cryneHt nperenayer Ha Gosee BEICOKHI Oaut, TO eMy HEOOXOIMMO IIPOHTH YCTHOE COOECEJOBAaHUE B PEIKUME
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

ABTOpr, COCTaBUTEIIN 3armaBue bubnuoreka I/ISZ[EITGJ'IBCTBO, ron, 3JI. aapecC

JI1.1 | Bonbkenmreitn B.C. COopHHK 337124 TI0 00IIEMY

Kypcy dusnku: COOpHUK 3a1ad

CII6.: Kunxnbiii Mmup, 2005,

JI1.2 | Tpodpumona T.H. Kypc ¢usukn: yaedHOE

rnocooue

NII"Akagemus", 2016,

JI1.3 | Tpodumona T.N. Kypc puzuku: yueOGHUK Axkanemus, 2016,

JI1.4 | Tpodpumona T.H. COopHHK 3a51a4 TI0 KypCy
(PU3MKH C PEIICHUAMH:

cOOpHUK 3a7a4

Axanemus, 2006,

JI1.5 |YeptoB AT. 3amauHuK Mo GusMke: yaeGHOe Anbsiae, 2018,

rnocooue

6.1.2. JlonoHUTeEILHAS JIMTEpPaTYpa

ABTOpBI, COCTaBUTENU

3arnaBue

Bubanoreka

M3narenscTBO, roa, 3i1. anpec

JI2.1 |T.N.Tpodumosa

duspka B Ta0IHAIIAX U
(dhopmynax: yuebHOE mocodue

M.: U1 "Axanemus", 2006,

JI2.2 |Yepror A.T.,
BopoObeB A.A.

3amayHuK 10 (PU3HKeE:
3aJaYHHUK

M.:®usuko-MaTeMaTHYECKas TUTEPaTypa,
2007,

JI2.3 | Amutpuesa B.®.

duznka: yaeOHUK

BTOpOE, 2011,

J12.4 | Ocenenunk
10.C.,Camoiinenko
T.H., Tounnuna T.H.

®uznka. MoyabHbIN Kype UIs
TEXHUYECKUX BY30B: yaeOHOE
rmocooue

M.: " IOpaiit", 2010,




ABTOpBI, COCTaBUTENHU

3arnaBue

Bubanoreka

M3parenscTBO, roa, 3i1. anpec

JI2.5 [JI.C. Kymgun, I'T. Kypc obmeit ¢pusuku B M.:"Jlans", 1013,
BypnykoBckas BOIIPOCaXx U 3a7a4yax: yueOHoe
JI2.6 | Tpodpumona T.H., Kypc dumsmkn. 3amaun n M.: Akanemus, 2011,
®dupcos A.B. perreHus: yueObHOoe mocobne
JI2.7 | Bpybnesckas I'.B. ®uzuka. [IpakTukym: yueGHOe M.: UHD®A-M, 2012,
nocobue
JI2.8 | Oxerosa C.M, JlaGopaTopHbIif IPAKTHKYM IO H® HUTY MHUCuC, 2020,
(uznke"MexaHuka. www.nf.misis.ru, http://elibrary.misis.ru
MosekynsipHas Gu3UKa.
TepMOJMHaMuUKa":
1a00paTOPHBIA MPAKTUKYM
6.1.3. Meroauyeckue pa3padoTku
ABTOPBI, COCTAaBHTEITH 3arnaBue Bubnmoreka W3patenbcTBO, rOf, 371. axpec
JI3.1 | Osxkerosa C.M. DIEKTPUYECTBO U MAaTHETH3M. H® HUTY MUCuC, 2012,
Yacte1: mabopaTopHbIiA http://elibrary.misis.ru; www.nf.misis.ru
PAKTHKYM
JI3.2 | C.M. Oxerosa, ®wuznka. JlabopaTopHbIiA Bbrnank, 2008, http://elibrary.misis.ru
AW.Yysaen npakTukyM. Yacts 1:
METOYecKoe mocobue
JI3.3 [ C.M.OxeroBa Mexanuka. MonexymnspHas H® MUCuC, 2013,
¢m3nka. TepmoanHAMUKA. ; http://elibrary.misis.ru; www.nf.misis.ru
METOAUYECKOE II0COOHE
JI3.4 | AW YyBaes JlaGoparopHsie paboTHI 110 OI'TH, 2007, www.nf.misis.ru
(U3MKe: METOANIECKHE
yKa3aHHs
JI3.5 [Osxerosa C.M. OO6mas pusuka: METOINIECKOe Hogotpownuk, 2007,
nocobue http://elibrary.misis.ru
JI3.6 | Osxerosa C.M., O6mas pu3rka: METOAMYECKOE Hosotpouk, 2007,
Ioropenosa XK.B. nocoone http://elibrary.misis.ru
JI3.7 |IIpoxodrena B.JI. IIporpamma: Metoauueckue Mocksa , Beicimas mkona, 2001,
yKa3aHHs
JI3.8 |UysaeB A.U. [IpakTuveckue 3aHATHS IO Opck, 2008, http://elibrary.misis.ru
¢msuke: 4 1:
METO/INY. YKa3aHUs
JI3.9 | AN.YysaeB [IpakTryeckue 3aHATHUS IO Opck, 2007, http://elibrary.misis.ru
¢uzuke: 9 2:
METOMY. yKa3aHHs
JI3.10 [ Oxxerosa C.M. Mexanuka. MonekymnsipHas H® HUTY MHUCuC, 2020,
¢u3uxa. TepmoanHAMUKA. ; www.nf.misis.ru, http://elibrary.misis.ru
VY4eOHO-MeTOIUUECKOE
ocoOHe [UIS MPAKTHYCCKAX
3aHATAN
JI3.11 | Oxerosa C.M. JlabopaTopHBIi IPAKTHKYM IO , 2020, www.nf.misis.ru,
¢usnke "DNEKTPOMAarHeTH3M. http://elibrary.misis.ru
Ontuka. KBantoBas ¢usnka":
71a00PaTOPHBII MPAKTUKYM
6.2. Ilepeuenn pecypcoB HH(OPMALIMOHHO-TeIeKOMMYHUKAIMOHHOM ceTu «UHTEepHeT»
D1 |Poccuiickas HaydHas IeKTpOHHAS OMOIHOTEKA www.elibrary.ru
32 | KubepJlennnka www.cyberleninka.ru
D53  |H® HUTY "MUCuC" www.nf.misis.ru
6.3 Ilepeuennb MPOrpaMMHOTO O0DecedeHUst
I1.1 | Microsoft Office Standard 2007 Russian OpenLicensePack NoLevel Acdmc
I1.2 | Bpaysep Google Chrome
1.3 Microsoft Teams
1.4 |Zoom
I1.5 | Bbpayzep Opera




I1.6

| Bpayzep Yandex

6.4. IlepeueHb HHGPOPMALMOHHBIX CIIPABOYHBIX CHCTEM U NMPO(decCHOHATBHBIX 023 JaHHBIX

n.1

- Odunmansherit caitt HoBotpouitkoro dunmmana HUTY "MUCuC" http://nf.misis.ru/

n2

- DnextponHas 6ubanoreka HUTY "MUCuC" http://elibrary.misis.ru

n.3

- YHuBepcurerckas 6nbmroTeka ornaiH http://bibliclub.ru

7. MATEPUAJIBHO-TEXHUYECKOE OBECIIEYEHUE

Ayn.

Hasnauenne

OcHarenne
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VYuebnas naboparopus Gpuzuku

Kommnekr  yyeOHOM  Mmebenmu Ha 12 mect  gus
o0ydJaromxcs, pabouce MECTO IpeTio/iaBaTels,
MOJYIIPOBOAHUKOBEI  Jlazep  (KpacHBIH)  MOIIHOCTB
151MBt1, yctaHoBka mns U3yYeHHS CBOMCTB  Jasepa,
MHUKPOCKOTTI, naboparopHas YCTaHOBKa "N3y4enue
mudpakoum ceera", JabopaTopHas ycTaHoBKa '"M3ydeHue
BHemHero  (Qoroaddexra’, mabopaTopHas  yCTaHOBKa
"Uzyyenue MOJISIPU3ALIH cBera'", nabopaTopHas
ycraHoBka "V3ydeHue naucriepcuu cBera', jabopaTopHas
YCTaHOBKA "MasTHHK Obepbexa", nabopaTopHas
ycTaHoBKa "MaxoBuK".

131

VYuebHas mabopaTtopust GU3NKH

Kommrekr  yueOno#t wmebemm Ha 20  MecTt A
oOyvaromuxcsi, pabodyee MeCTO  IpemojaBareis, 3
CTaI[IOHAPHBIX KOMITbIOTEpA JUIs o0yuaronmxcs,
ociyutorpad,  MOJYIPOBOAHUKOBBEIN  Ja3ep  (KpacHBIH)
MOIIIHOCTh 152MBrT, TIOJIyIIPOBOAHUKOBBIN J1azep
(kpacHbIi) MomHOCTh 153MBT, nabopaTopHas ycTaHOBKa
«/IBW>KeHHE 10 HAKJIOHHOM IUIOCKOCTH», JiabopaTopHast
ycTaHoBKa  «OmpeneneHne  OTHOIICHHWS  TEIUIOEMKOCTH
BO3Myxay, jabopaTopHas ycraHOBKa «OmbiT @DpaHKa H
Tepmar, nabopaTopHas YCTaHOBKa «M3y4enue
nHTEp(QEpeHIINA  CBETa», YCTAaHOBKA Ui HM3YYCHUS
yOpYyroro W  HEYyNpyroro ypmapa, yCTaHOBKa  JUIA
oIpea.3apsaa 3IeKTPOHA ¢ TOMOIIBIO BaKyyMHOTO THOJA,
10.JTabopatopHass ~ ycTaHOBKa «DPU3NYECKUIMASTHUKY,
nmabopatopHast ~ ycraHoBka  «Heympyroe — coymapenme
¢usnueckux ~ MasTHHKOB», JlabopaTopHas  YCTaHOBKa
«3ydeHne  BA3KOCTM  BO3OyXa»,  YCTaHOBKAa  JUIf
OIIpE/ICIICHAs] HANpPSDKCHHOCTH MArHWTHOTO ITIOJST  3EMITH
(Tanrenc-byccons), ycraHoBka JsaboparopHas "MamuHa
Arsyma" @®MI1 c¢ oanexTpoHHelM Omokom  DM-1/1,
ocumnorpadp GOS-620 FG, mukpockon yueOHbd YM-401,
JIOCKa ayTUTOpHAsT MEIOBasl.
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VYuebnas maboparopus pusuku

KommekT  yuebHOWM  MebOenmn Ha 16 Mect s
oOyJaronmuxcsi, pabodee MeCTO  IpemojuaBatress, 2
CTallMOHAPHBIX KOMIBIOTEpAa Ui OOydJaromuxcs, JOCKa
ayIUTOpHAs MEJOBas, KOMIUIEKT THIIOBOTO OOOpYIOBaHHS
JUTSt nabopaTopuit «DNEeKTPUIECTBO u
MarHeTu3m» (HacCTONBHBIA KOHCTPYKTHB | mT, OJNOK
remepatopoB 1 mT, OM0K MyJAbTUMETpOB 1 1T, ONOK
HabopHoe Toje 1 mT, KOMIUIEKT MHHHOJOKOB 1 1T, OJIOK
MOJICIIUPOBAHUS TOJIEH | INT, KOMIUIEKT COSIMUHHUTEIbHBIX
IPpoBOAOB | mIT.).

133

VYuebHass  aymuTopHs
JIEKIIIOHHOTO THIA,
3aHATUI

JUTSt 3aHATHH
MIPaKTUYECKUX

Kommrekr  yueOmo#f mebenmm Ha 56  MecTt A
oOyuaromuxcs, |  cTaIMOHApHBIA  KOMIBIOTEp  UIS
IpernojaBarens € BBIXOJAOM B HHTEpPHET, MPOEKTOpP, 3KpaH
HACTCHHBIH, JOCKa ayliUTOpHAas MelnoBas, BeO Kamepa
Logitech, KoJlIOHKH, JHIEH3MOHHBIE MpOrpaMMel MS
Office, MS Teams, antuBupyc Dr.Web.
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VYuebHass  aymuTopHs
JIEKIIUOHHOTO THIIA,
3aHATHH

IS 3aHATHH
MPAKTUIECKUX

Kommnekr  yueOHOM  Mebenmn Ha 56 Mect  mus
o0y4aromxcs, 1  crauMoHapHBIl  KOMIBIOTED A
Mpero/aBarelisi C BBIXOAOM B HHTEPHET, MPOEKTOpP, JKpaH
HAaCTEHHBIH, JIOCKa ayauTOpHas MeloBas, BeO Kamepa
Logitech, KolOHKM, JHIEH3MOHHBIE MporpaMMel MS
Office, MS Teams, antusupyc Dr.Web.




8. METOAUYECKHE YKA3AHUSA JJIAA OBYYAIOIIUXCA

OcBoeHNe AUCIUILTIHEL IPEIoIaraeT Kak MPOBEACHIE TPAJHIHOHHBIX AyAUTOPHBIX 3aHATHH, TaK U pabOTy B 3IEKTPOHHOI
uHpopMamoHHO-00pazoBarenbHoi cpeae (DMOC), B 3IeKTPOHHOM Kypce 10 AUCHUIIHMHE. DIEKTPOHHBIN KYpC MO3BOJISIET
HCIIONB30BaTh CHEUAIBHBINA KOHTEHT U 3JIEMEHTHI 3JIEKTPOHHOTO 00Y4YEHHUS U JUCTAaHIMOHHBIX 00pa30BaTelIbHBIX TEXHOJIOTHI.
Hcnons3yercs MpenMyIIeCTBEHHO ISt aCHHXPOHHOTO B3aMMOIEHCTBHIS MEX/Ty YIaCTHHKaMH 00pa30BaTeNbHOTO Iporecca
nocpencrsoM cetu «MHTepHeT».

Yr00b!I 3()HEeKTHBHO UCIIOIB30BATh BO3MOKHOCTH JIEKTPOHHOT'O KypCa, @ COOTBETCTBEHHO U YCIICIIHO OCBOUTH JUCIUILIMHY,
HY)KHO!

1) 3aperucTpupoBaThCs Ha KYPC;

2) 03HAaKOMHTBCA C COJEPKaHUEM Kypca, BOIPOCAMU JUIsl CAMOCTOSITENIbHOI MOJATrOTOBKY, YCIIOBUSIMHU JIOITyCKa K aTTeCTaluH,
(hopMoil IPOMEXYTOUHOMH aTTecTallly (3a4eT/3K3aMeH), KPUTEPUSIMU OLICHUBAHHMS U IP.;

3) m3y4ats ydeOHbBIe MaTepHAITBI, pa3MEICHHBIC IIPeroiaBaTeyieM. B T.4. moIb30BaThCS TNTEPATYpPOi, PEKOMEHJOBaHHON
IperoaBaTesieM, MEePexos MO CChIIKaM;

4) Mosb30BaTHCS OUOTMOTEKOM, B T.4. /IS BBIMOJHEHUS MMUCbMEHHBIX pab0T (KOHTPOJIbHBIE pabOThI);

5) 03HAKOMHUTHCS C 3aaHAEM K MICEMEHHOH paboTe, CPOKaMH CHadH, KPUTEPUSAMH OIICHKH. B ycTaHOBIICHHBIE CPOKH BBITIOJIHUTE
paboty(sl), MOATPY3UTH (hailsl pabOTHI AT MPOBEpKU. PekoMeHyeTcst Ha3bIBaTh (ailsl paboThl clemyonuM 00pa3oM (Ha3BaHUE
npeaMeta (CokpareHHo), rpynmna, @10, gata akTyanuzauuu (Ipy IOBTOPHOM Pa3MEIIEHUH))..

Pabota, pasmernaemas B 3JIEKTPOHHOM Kypce IUIsl IPOBEPKH, TOJDKHA!

- cofiepkaTh TUTYIBHBIN JIUCT

- 6BITH 0(hOpMIIEHA B COOTBETCTBUH C TPEOOBAHUSIMU.

[IpenonaBaresp B TeYEHHE YCTAaHOBJICHHOT'O CpOKa (He OoJiee ecsTH JHEeH) mpoBepsieT paboTy U pa3MellacT B KOMMEHTapHsIX K
3aJaHuIo pereH3nio. [Ipy HaMuuy B perieH3ny 3aMeuaHnii 1 peKOMEHAAINH, HY)KHO BHECTH TIOTIPABKU B pa0OTY, OTIIPABUTH €€
3aHOBO JJIsl IOBTOPHOU MPOBepKH. IIpy 3TOM BajkHO CIEANUTH 32 CPOKAMH, B TEUCHUE KOTOPHIX JODKHO OBITH BRIIIOTHEHO 33JaHUE.
[Ipu HapymeHUH CPOKOB, YKa3aHHBIX MIPENoAaBaTeNeM, BO3MOXKHOCTb HAIIPABUTh PAOOTy OCTAeTCsl, HO CUCTEMA BBIBOJUT
coo0IIeHne 0 HapyIICHHN CPOKOB. [10 OKOHYaHNY ceMecTpa 3arpy3uTh paboTy HE TTOIYIHTCS;

6) IpOITH TECTOBEIE 3a/IaHUsI, OCBOUB PEKOMEH/TyeMbIe YIeOHbIE MaTePHAIIBI

7) OTCHEeXKUBATH CBOIO YCIIEBAEMOCTb;

8) unTaTh OOBSBICHNUS, Pa3MeIaeMble ITPEI0JaBaTeleM, AaBaTh OOPATHYIO CBSI3b;

9) co3maBaTh OOCYKICHUS M yIaCTBOBAThH B HUX (0OCYXIAIOTCS 0OIIIEe MOMEHTBI, BHI3BIBAIOIIIE BOIPOCHI y OOJBIINHCTBA
rpyIB);

10) mposBIATE peryssipHyI0 aKTUBHOCTh Ha Kypce.

[TpenmyIecTBEHHO /Il CHHXPOHHOTO B3aUMOAEHCTBHUS MEX/y YYaCTHUKaMH 00pa30BaTEIbHOTO MpoLecca MOCPEACTBOM CETH
«HuTeprer» ucnonsiyercs Microsoft Teams (MS Teams). UToOBI TOITHOIIEHHO HCIIOJIB30BATh €r0 BO3MOYKHOCTH HY)KHO
yCTaHOBUTH IpunoxeHre MS Teams Ha mepcoHaNBHBIN KOMIbIOTEp U TenehoH. CTapocTaM HYXKHO co31aTh rpymmy B MS Teams.
YuacTue B rpynie no3BoseT:

- CITyIIaTh JEKIIH;

- paboTaTh HA MPAKTHUECKUX 3aHATHIX;

- OBITH Ha CBSI3U C IIPEMoaBaTelieM, 3a/4aBasi EMy BOIIPOCHI MIIM OTBEYast Ha €ro BOIPOCH! B OOIIEM uaTe IPyMIbl B pabouee BpeMs ¢
9.00 1o 17.00;

- OCYIIECTBIISTh COBMECTHYIO paOOTy HaJ JOKyMEHTaMU (BKanka «Daitisl).

IIpu npoBeaeHNN 3aHATHH B TUCTAaHIIMOHHOM CHHXPOHHOM (opMaTe HyKHO BCErja paboTaTh ¢ BKIIOUEHHOW KaMepOoH.
Hckirouenne — eciiy npernoaBaTelb HOIPOCUT OTKIIIOUUTH KaMephbl 1 MUKPO(DOHBI B CBA3M ¢ OoubIIMMH IToMexaMu. Ha aBarapkax
JIOJDKHBI OBITH MCKIIIOUUTENIFHO JIETIOBBIE (OTO.

IIpu npoBeeHNH IEKITHOHHO-TIPAKTUIECKIX 3aHATHI BEAETCA 3alUCh. DTO JaeT BO3MOXKHOCT IIPOCMOTPA 3aHATHS B CIIydae
HEBO3MOXKHOCTHU NMPHUCYTCTBHA Ha HEM MM MPH HEOOXOIUMOCTH BHOBb OOPATHTCS K MaTepHaly U 3aHOBO €ro MPOCMOTPETb.

Mertoandeckue peKOMEHIANH CTYICHTaM .

IIpuctynas k u3ydeHuto yae6Horo Kypca «Pusnuxa» , HLOOXOAUMO, COOITIONATh CIEAYIONINE PEKOMEHAIHH.

3HAKOMCTBO C y4eOHBIM KypcoM « PU3HKa » CllefyeT HaYMHATh C TEMAaTUUECKOT0 MOCTPOEHNUs Kypca. 3aTeM AeTaabHO
HpopadoTaTh KaXKABIH pas3fen, HaulHasl C IEPBOTO U IIEPEXOIS [0 MEpe YCBOSHUSI MaTeprala K clenyroneMy pasieny. Haunnats
HOATOTOBKY JIF0O0TO pa3iena clueayeT ¢ H3ydeHUs TEOpeTHIecKoTo MaTtepuana. [IpopabaTeiBas yaeOHBIH MaTepuan, oOpamanTe
BHHMAaHHUE Ha OIpeJieleHNs OCHOBHBIX MOHATHI Kypca U 3aKOHOB. Pa30upast BBIBOJ] 3aKOHOB MOJIE3HO COCTaBIISATh CXEMBI
JIOKa3aTeNbCTB M BOCIIPOU3BOAUTD MX IO ITAMATH Ha YepHOBHKE UTOOBI MOJATrOTOBKA ObLIA YCIEIIHOW HEOOXOIMMO OCYIIECTBISTh
JIeTaJIBHBIA Pa300p THIOBBIX IPHUMEPOB, BEITOIHSL BCE BRIYMCICHNS HAa OyMare M peIIiTh Kak MOXHO OoJIbIIiee KOJTHIECTBO 3aa4
camocTosTenbHO. [Ipu pemenun 3a1a4 He0OX0IMMO 000CHOBAThH KaXKABIH 3TAll PEIICHUS 3aa4H, HCXOS U3 TEOPETHUCCKUX
HOJIOXKEHUH Kypca. Ecim BbI BUIUTE HECKOJIBKO ITYTEH pelIeH s 3a1a4H, TO CPaBHUTE UX M OTOEPUTE CaMblil ONTHMAJIBHBIH.
CrenyeT moapoOHO 3aNMCHIBATh XOJI BAIIMX paccyxIeHuit. IIpi 3ToM peKOMEeHIyeTcsT OTASIUTE BCIIOMOTaTeNIbHBIC BRIYHUCICHUS OT
OCHOBHBIX. UepTeH MOXKHO BBITIOJHATH OT PYKH, HO aKKypaTHO, B COOTBETCTBUH C JAHHBIMH YCIIOBUS 3afadn. Pemrenns 3amayq
TpebyeTcs T0BECTH O OKOHYATEIBHOTO OTBeTa. I1oiydeHH bl OTBET HY)KHO IIPOBEPHUTH CIIOCOOAMHU, BHITEKAIOIIUMU U3 CYILIECTBA
3a/1a4H, BBIBOJIOM €IMHUII I3MEPEHHSI WIIM BOCIIOIb30BATHCSI OTBETOM, YKa3aHHBIM B COOPHHUKE 3a/1ad.

ITocne u3ydenns kaxxaoro pasgaena peKOMEHIYETCs OCYIECTBIATh CAMOIIPOBEPKY s OLEHKH CTENIEHH YCBOEHHUS PACCMOTPEHHBIX
BOIIPOCOB. J{/1 3TOr0 mocrapaitech BOCIIPOU3BECTH MO MaMSITH ONpPeeTIeHHs, BEIBOABI, (OPMYIIBI, HOPMYTHPOBKHU U BHIBOABI
3aKOHOB , IIPOBEPsIst ce0s1 KaXK/IbIi pa3 1o y4eOHUKY, Kypcy JIEKIUH WIN y4eOHO-METOANYECKOMY OCOOHIO. A TaK ke
HocTapalTech OTBETUTH Ha BOIIPOCH! K 9K3aMEHY I10 JAHHOMY Y4eOHOMY KypCY, COOTBETCTBYIOIINE H3y1acMOMY Pa3iely.

[Ipu m3yuennn Kypca Bam HeoOxoanMo HaydUTECS paboTaTh ¢ yaeOHOI IUTepaTypoi, CIICOK KOTOPOii peasiaraeTcs B KOHIE
nporpamMMsl. [l KayecTBEHHOM MOATOTOBKY 00OpaTHTe BHUMAaHKE Ha MIPAKTHUECKUE PEKOMEHJALlUH, KOTOPbIE H3II0XKEHBI HIDKE:




O0BeM H3ydaeMoro MaTepraia BKIIOYAeT B ceOs OCHOBHbIE BOIPOCH! (PU3UKU.




