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Pabouas mporpamma JUCITUTLIMHBI (MOTYIIS)

3akperuieHa 3a noJpas3AeleHueM Kadenpa maremaruku u ectectBo3Hanus (HoBoTponnkuii pumair)
Hamnpasnenue noarotroBku 18.03.01 Xumuueckass TEXHOJIOTHS
[Tpodums XUMHYecKask TEXHOJIOTHsI IPHPOIHBIX SHEPTOHOCHUTENEH U YIIIepOIHBIX
MaTepHajoB
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>) Uroro
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
B tom uucne cam. 45 33
pabota B pamkax ®OC
Yacel Ha KOHTPOIIb 27 127 27 |27
HUtoro 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
18.03.01 Xummueckas TexHonorus (npuka3 Muno6prayku Poccun ot 02.04.2021 r. Ne 1190.8.)

CocraBneHa Ha OCHOBaHMHU y4eOHOTO IUIaHA!

18.03.01 Xummueckas texHomnorus, 18.03.01 25 XumTexnonorus IIplIOuYM.plx Xumudeckast TeXHOIOTHS MPUPOTHBIX
SHEProHOCHUTENEN U YIIepOIHBIX MaTepHajIoB, yIBepxkaAeHHOro YuensiM coetoM ®I'’AOY BO HUTY "MUCuC" B cocrase
cootserctBytomierd OITOIT BO 25.12.2024, nporoxoi Ne 58

VrBepxnena B coctase OIIOII BO:

18.03.01 Xummueckast TeXHONOTHsI, XUMHUYECKasi TEXHOJIOTHS IPUPOJHBIX YHEPTOHOCHTENCH U yIIepOAHBIX MaTEPHAIIOB,
yrBepkeHHoH YueHnbiM coBeToM ®TTAOY BO HUTY "MUCuC" 25.12.2024, nporokon Ne 58

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.IlIBaneBa



1. HEJIX OCBOEHUA

1.1 | Llenpo ANCIMIUTHHEI ABISETCSA 00ECIIeUeHNE CTYICHTa OCHOBOH €r0 TEOPETHIECKOH IMOTOTOBKH B Pa3IMYHBIX 00IacTIX
(u3nveckoil HayKH, a Takxke HOPMUPOBAHUE Y CTYACHTOB 3HAHUI U YMEHUH, HEOOXOIUMBIX JIIsl CBOOOTHON OpHEHTALUU
B NIPOheCCHOHANBHON CpeJie M AIbHEHIIero NpoQecCHOHAIBHOT0 caMo0Opa30BaHusL.

1.2 | 3amaum kypca:

1.3]- MTOJTOTOBUTH TPAMOTHOTO, COIIMAIBHO aKTHBHOTO CIIEIMAIIICTA, CIIOCOOHOTO MCIIONB30BaTh (H3HUKO-
MaTeMaTH4YecKuil anmapaT B Xo/e NpodeccuoHaIbHON AeSTENbHOCTH;

1.4]- 3aKpeNuTh MOMydeHHbIE Ha 3Tare OOILIEro CPedHero ypoBHs 00pa30BaHMS 3HAHUS U yMEHHUS B 00nacTu
¢buznueckoil HayKu;

1.5]- OCYLIECTBUTH MPOJBIDKEHHE HA MyTH MOHUMAHUSI CTYAEHTOM BO3MOXKHOCTEH, MPEAOCTABISIEMbIX COBPEMEHHOM
(busnveckoi HayKon

2. MECTO B CTPYKTYPE OBPA3OBATEJILHOM ITPOTr'PAMMBI

Bbnoxk OIT: B1.0

2.1 TpeboBanus k l]pe)lBa]Pl/lTeﬂbHOi/i NOAr0TOBKE 00y4aro1erocs:

2.1.1 | AHamuTHYeCKas TEOMETPHUS M BEKTOPHAS ayreOpa

2.2 JucuumianHbl (MOIY/IHM) U MPAKTHKH, IS KOTOPBIX 0CBOEHHE JAHHON AUCUMIJIMHBI (MOIYJIs1) HEOOX0IUMO KaK
npeaniecTByInee:

2.2.1 XUMHYECKast TEXHOJIOTHS MMOJIMMEPHBIX COCIMHCHU I

2.2.2 |IoaroroBka K MpoLEAype 3alIUTHI M 3aIIUTa BHITYCKHON KBaIH()UKAIIMOHHON PaboThI

2.2.3 | Teopust BepOSATHOCTEH U MAaTEMaTHYECKasi CTATUCTUKA

2.2.4 | Opranudeckas XUMHs

3. PE3YJIBTATBI OBYYEHUMS 110 JUCHUIIJIMHE, COOTHECEHHBIE C ®OPMUPYEMbBIMH
KOMIIETEHIIUSIMU

YK-1: CriocoGeH ocylecTBISITh NOUCK, KPUTHYECKHI AaHAJIN3 U CMHTe3 HHOopManuy, yMeHHe aHAJIM3UPOBATh NIPoLecChl U
CHCTEMBI ¢ HCNOJIb30BAHHEM COOTBETCTBYIOIMX AHAJIMTHYECKUX, BLIYHCIHTEIbHBIX U IKCIIEPHMEHTAJIbHBIX METO/10B,
NPHMEHSITh CHCTEMHBIIi TOAX0/ IJIsI pellieHHsI MOCTABJIEHHBIX 32124

3HaTh:

YK-1-31 ocHOBHBIE 3aKOHBI (PU3UKH

OIIK-2: Cnoco6eH NCIOIB30BATh MaTeMaTHUYecKUe, pu3niecKkue, PU3NKO-XUMHYECKHe, XHMAYECKHE MeTOIbl, IPUMEHATH
3HAHUSA QYHIAMEHTAJTbHBIX HAYK /IS pelleHnst 3a1a4 NpodeccHOHAIbHOMN /1eATeIbHOCTH

YMmerb:

OIIK-2-V1 ucnons3oBaTh (HPU3NKO-MATEMATHYESCKUH aNIapaT MPpU PEIICHUH KOHKPETHBIX 3a1a4

YK-1: CnocobeH ocylecTB/sITh MOUCK, KPUTHUYECKHIT aHAJIN3 M CHHTE3 HH(opMaun, yMeHle aHAJIN3MPOBATH NMPOILECChl
CUCTEMBbI C HCMTOJIB30BAHUEM COOTBETCTBYIOIIUX AHAIUTUYCCKUX, BBIYHUCIUTEJIbHBIX U IKCIIEPUMEHTAJTBbHBIX METO/10B,
NMPUMeHSTHh CUCTEMHBIH MOJXO0/ AJs peleHusi MOCTABJIEeHHbIX 32124

Baanernb:

VK-1-B1 HaBblKaMU IPOBENEHUS SKCIIEPUMEHTA

4. CTPYKTYPA U COJAEPKAHMUE

Kon HanmenoBanue pasnesioB u | Cemectp | YacoB | ®opmupyemsie | Jlutepatypa | Ilpumeuanne KM Beinoan
3aHATHA TeM /BUJ 3aHATUSA/ / Kype HHIUKATOPBI H JJI. sieMble
KOMIeTeHI U pecypcsbl padoTsl

Paznen 1. ®uzuyeckue
OCHOBBI MEXaHHKH




1.1

MexaHn4yecKoe JBHIKEHHUE
KaK OJINH U3 BHUJO0B
JIBUOKCHUSI MATCPHH.
Omnrcanue MEXaHUYECKOIO
IBWKEeHUS. Buapl ABrkeHui
MaTepruaibHON TOUYKH.
OCHOBHBIE KHHEMATHYECKHE
napaMeTpsl. Croco0b!
OIMKMCAHUS JIBHKCHUS
MaTepHaIbHOMN TOYKH.
Kunemaruka TBEpIOrO TENA.
YrioBele nepemMeleHue,
CKOPOCTh, YCKOPEHHE U MX
CBSA3b C JIMHEHHBIMU
napamerpamu. /JIex/

VK-1-31

JI1.2J12.3
J2.6
01030233

1.2

JnHamuka MatepuaabHON
TOukH. JluHamuka
MOCTYATEIBHOTO ABHKCHUS
TBepaoro Tena. Cuma u
Macca. 3akoHbl HploToHa.
WneprnuanbHbie U
HEMHEPIUAIBbHBIE CUCTEMBI
otcueta. [IpuHumn
oTHOcuTenbHOCTH ["anumes.
[IpeobpazoBanus

lanunes. /Jlex/

VK-1-31

JI1.2J12.5
0103233

1.3

3aKoH U3MEHEHHS U
COXpaHCHHUS UMITYJIbCa
CUCTEMBI MaTEePUATEHBIX
touek. LlenTp Macc cucremsl,
€ro JBIKECHHE U IBIKCHHE
OTHOCHUTEIILHO LIEHTPA

macc. /JIex/

VK-1-31

JI1.2J12.3
2.4
0109233

1.4

CaMOCTOATENIBHOE U3YUEHHE
MaTepHaia B 3J1eKTPOHHOM
kypce o Teme:[IpuHnnn
PEaKTHBHOTO JIBIDKCHUS,
ypaBHeHUs Melepckoro u
IMuankosckoro /Cp/

10

YK-1-31

JI1.1J12.3
J12.4J13.7
013233

1.5

PaGoTa 1 MOIITHOCTE B
MexaHuke. KoHcepBaTHBHBIC
W JUCCUIIATUBHBIE CHJIBL.
ITorennuansHOE HOIE.
Pabora cui HOTEHIHAILHOTO
I10JIS HAa KOHEYHOM
MepeMelIeHUH U Ha
3aMKHYTOM TyTH. CBSI3b
MEXY MTOTEHIIHATBHOM
SHepruen u cuioi. /Jlex/

VK-1-31

JI1.2J12.3
2.4
012233

1.6

OHeprus npu
HOCTYIATENbHOM JBHKECHHH.
3aKOoH COXpaHEHUs U
MPEBPANICHUS YHEPTHA JUIS
3aMKHYTBIX U HE3aMKHYTBIX
cucreM. SIBneHue ynapa.
VYnpyruii 1 Heynpyrui
yaapsl. 3aKOHBI COXPAHCHUS
SHEPIUU U UMITYIIbCa TIPH

YIPYrOM U HEYIIPYTOM
coynapenuu. /Jlex/

YK-1-31

1.2
JI1.3J12.3
01030233

1.7

KunemaTtuka
MOCTYMATENBHOTO U
BpAIaTEIbHOTO
newkenwust. /Tlp/

YK-1-31 OIIK-
2-V1

JI1.2712.4
JI2.5J13.3
JI3.10
010233




1.8 JluHaMuKa OCTyNnaTeaIbHOIo YK-1-31 OIIK- | JI1.2J12.2J13.

newkenus. /TIp/ 2-V1 3 J13.10
313233

1.9 3aKOHBI COXPaHEHUS YK-1-31 OIIK- | JI1.3J12.1J13.

umIynsca u sHepruu. /I1p/ 2-V1 3 J13.8 JI3.10
313233

1.10 CamocTosTenbHOE H3yYCHUE YK-1-31 JI1.2J12.3
MaTepHaia B 3JIEKTPOHHOM J12.4J13.7
Kypce o Teme: KunemaTnka 313233
MOCTYIATENBHOTO U
BpaIIaTeIbHOTO
newkenus /Cp/

1.11 | BBomgHoe 3ansrtue /J1a6/ VYK-1-31 YK-1- | JI1.2J12.1J13. P1

B1 2 J13.11
313233

1.12 | M3y4yeHue 3akOHOB VYK-1-31 YK-1- | JI1.2J12.1JI3. P1
JTMHAMHKH Ha IprOope B1 2J13.11
Atsyna /J1a6/ 91 52 53

1.13 | V3ydeHue ynpyroro u VYK-1-31 YK-1- | JI1.2J12.4J13. P3
HEYNpPYroro yaapos B1 2J13.11
mrapos /J1a6/ 313233
Pazgen 2. JInnamuka
BPaIlIaTeIbHOTO IBUKEHHS

2.1 OCHOBHOE ypaBHEHHUE YK-1-31 J1.2 KMI
JNIMHAMHUKY BpaIaTEIIbHOTO JI1.3J12.1
nBrxeHust. KontponbHas 215253
pabora 1.1 /Jlex/

2.2 MowmeHT cuitbl. MOMEHT YK-1-31 JI1.2J12.3J13.
UMITYJIECa OTHOCHTEIIBHO 7
TOYKH ¥ OCH. MOMEHT 213233
WHEPINH TBEPAOTO Tela.

Pacuer MOMEHTOB HHEpLIUH
TBEPIOTO TeIa OTHOCUTEIHHO
TJIABHBIX U TIPOU3BOJIEHBIX
oceil. Teopema

[ eiinepaPaboTa u sHEprHs
MIPH BpaIIaTeIbHOM
JIBHOKEHHUH. 3aKOHEI
COXpaHEHHUs SHEPTUH U
MOMEHTa umIyibca. [lnockoe
nBrkeHne. Kunernaeckas
SHEPIHs IPH IUIOCKOM
nBroKeHu /J1ex/

2.3 JnHamuka BpamaTeasHOro VYK-1-31 OIIK- JI1.2J12.1
newkenwust /TIp/ 2-V1 JI2.5J13.3

JI3.10
313233

2.4 CamocTosATenbHOE U3yYeHHE YK-1-31 JI1.2
MaTepuaia B 3JIEKTPOHHOM JI1.4J12.5J13.
kypce 1o teme:Ilpumenenue 7
teopemsl LlTelinepa aust 213253
orpeneNieHHss MOMEHTa
unepnun ten /Cp/

2.5 3aKoH COXpaHEeHHUs] MOMEHTa VYK-1-31 OIIK- | JI1.4J12.4J13.
UMITyJIbCa U DHEPTHH IpU 2-V1 3 J13.10
BpalaTelbHOM 2102233
newxenud. /Tlp/

2.6 Ormpenenenne MOMEHTa VK-1-31 JI1.2J12.6J13. P2
WHEPIHHU Tena, 2 J13.11
CKaTBIBAIOIIIErocs ¢ 2102233

HAKJIOHHOM IUI0cKoCTH /J1ab/

Pasgen 3. Koseoanus u
BOJIHBI




3.1

KonTponsHas pabota
1.2 /JTex/

VK-1-31

1.2
JI1.3J12.2
J2.3
J12.4713.10
013233

KM2

32

JuddepennuanpHoe
ypaBHEHUE KOJICOATEILHOTO
JIBIDKEHSI M €TO PelIeHue
JUTSL pa3IUYHbIX YCIOBHIMA
kosiebanuii. CBOOOIHBIE
He3aTyXaroIlue KoJeOaHus
MEXaHIMYECKHX
OCILIIJUIATOPOB.
MaremaTnyeckuii u
(pu3MaecKnii MasITHUKH.
Ciio)KeHue 0JMHAKOBO
HaIpaBJICHHBIX
TapPMOHUYECKUX KOJICOaHHH ¢
OJIMHAKOBBIMHU ¥ OJIM3KUMU
gactoTaMu. ClIo)KeHUEe
B3aWMHO TEePICHINKYISPHBIX
kosebanuit. CBo001HbIE
3aTyxaroume KojaeOaHus.
Koaddunuenr 3aTyxanus.
Jlorapudgmugecknit
JIEKPEMEHT 3aTyXaHHUI.
CoOcTBeHHas 4acToTa
OCIMJLISATOPA U 4aCTOTa
3aTyXarolux KoJIeOaHnH.
[IpeBparenue sHeprun
OCIIJLIATOPA TIPU
3aTyXaroIIxX

konebanusx. /Jlex/

VK-1-31

JI1.2J12.3
2.4
0102393

33

CamocTosTensHOe U3yUeHUe
MaTepuaia B 3JIEKTPOHHOM
Kypce no Teme:buenus.
®urypsr Jluccaxy /Cp/

VK-1-31

JI1.2J12.5J13.

7
01090233

34

BoinyxeHHbIe
MeXaHHYecKue KoieOaHus.
VYpaBHEHHE YCTaHOBUBIIIXCS
BBIHY)KICHHBIX KOoJIeOaHMIA.
[IpeBparienue 3Hepruu npu
BBIHYX/ICHHBIX KOJI€0aHUSX.
SBnenue pezonanca. /Jlex/

YK-1-31

JI1.2J12.3
013233

3.5

CaMOCTOSTENIbHOE U3YUEHHE
Marepuaia B 3JIEKTPOHHOM
Kypce 1o Teme: SIBnenue
pe30HaHCa B HAyKe U
texuuke /Cp/

VK-1-31

JI1.2J12.3J13.

5
013233

3.6

[IpomonbHBIE U MTOTIEPEYHBIE
BOJIHBI B YIIPYTOii cpeze.
BonHoBoe ypaBHeHUE.
®dazoBas CKOPOCTb, YACTOTA U
JUTMHA BOJIHBL. YpaBHEHUE
TIOCKOW U chepudecKoit
BOJTHBL. [10TOK 3HEprUH TIpH
BOJIHOBOM I1pouiecce. BekTop
IUIOTHOCTHU TIOTOKA

sHepruu. /Jlex/

YK-1-31

1.2
JI1.3J12.3
01030233

3.7

CaMoCTOSITENIbHOE N3YUCHHE
MaTepHuaia B 3JIeKTPOHHOM
Kypce 1o Teme: CBoiicTBa
3BYKOBBIX M YIbTPa3BYKOBBIX
BOJIH U UX UCIIOJB30BaHUE B
meratypruu /Cp/

YK-1-31

JI1.2J12.3J13.

7
013233




3.8 CamocTosTensHOe U3yUeHUe 5 VK-1-31 JI1.2J12.2J13.
MaTepuaia B 3JEKTPOHHOM 3
Kypce 1o teme:CiioxxeHue 213253
konebanuii /Cp/

3.9 CaMocCTOATeIbHOE U3yIECHHE 6 YK-1-31 JI1.2J12.1J13.
MaTepuaia B 3JEKTPOHHOM 3
Kypce o Teme:Ilepuon 2102233
KoJIeOaHust
MaTeMaTH4YeCKOT0,IPY>KHHHO
ro MasTHUKOB /Cp/

3.10 | T'apmoHMUecKue KOIeOaHMs. 2 VYK-1-31 OIIK- J1.2
Crnoxenne konebanuit. /IIp/ 2-V1 JI1.3J12.3

J12.4J13.10
212233

3.11 |Ompenenenue yckopeHHus 3 VK-1-31 YK-1- | JI1.2J12.6JI3. P4
cBOOOJTHOTO TTAJICHHUS C B1 2 J13.11
[TOMOUIbI0 YHUBEPHAIBHOIO 212233
MasTHuKa /JIab/
Pa3gen 4. OcHoBBI
PeJSATHBHCTCKOI MEXaHUKH

4.1 OmnbiT MaiikenbcoHa. 2 YK-1-31 JI1.2J12.3
Iloctynatsl crenuanbHOR 213233
TEOPUHU OTHOCHUTENBbHOCTH.
[Ipeobpazosanus Jlopenra.
PensTuBucTckuii 3aKon
CJI0’KEHMSI CKOpOCTEH.
PenstuBucrckas auHamuka.
Macca, UMIyIsbC, 3HEprus
YaCTHUIIBI B TEOPUU
OTHOCHUTENBHOCTH.
Penstusucrckas hopma
3aKOHOB JMHAMUKH. 3aKOH
B3aMMOCBSI3U MacChl U
sHepruu /Jlex/

4.2 CamocTosATenbHOE H3yYeHUE 10 YK-1-31 JI1.2J12.3
MaTepuaia B 3JIEKTPOHHOM J12.4J13.7
Kypce no teme:IloaroroBka 9152 53
K KOHTpOJIbHO# pabdote. /Cp/
Pazgen 5. MoaekynsipHas
(usuka u TepmoaUHAMHKA

5.1 YpaBHEHHE COCTOSTHUS 2 YK-1-31 JI1.2J12.3
HIeaIbHOTO rasa. 2.4
Uzomporneccsl. 213253
TernoeMKoCTh HAEaIbHOTO
rasa. Buyrpennsis sHeprus
TEPMOIUHAMUYECKOM
cucTeMbl. AnnadaTuyecKuit
npouecc. [lepBoe Hauano
TepMouHaMuKku /JIex/

5.2 CaMocCTOATEIbHOE U3yIEHHE 11 YK-1-31 JI1.2J12.4J13.
MaTepuaia B SJIEKTPOHHOM 11
kypce 1o Teme:Ilonurponssie 012233

npoueccsl /Cp/




53 OCHOBHOE ypaBHEHHE 2 VK-1-31 1.2
MOJICKYJISPHO-KHHETHYECKOM JI1.3J12.2
TEOpHH. 3aKOH J12.3
PaBHOMEPHOTO 313233
pacrpeesieHus SHEPTHHU 110
CTEICHSIM CBOOOIBL.

Pacnpenenenue monexyn
WEaNTbHOTrO ra3a Mo
ckopocTsiM MakcBeria.
Pacnipenenenue mo
MOTEHIUATBHBIM YHEPTUSIM
Bonsimana. Bropoe Havaino
TepMOANHAMUKH. [k
Kapmno. /JIex/

5.4 YpaBHEHHE COCTOSTHUS 2 YK-1-31 JI1.2J12.3
peanbHOro raza. Cumnsl Ban- 213253
nep-Baanbca.

BsaumoneiictBue Mosexyn
peanbpHOTO rasa.
DddexTuBHBIN TUAMETp U
cedeHue Morekyil. Vizotepmet
WJICaTBHOTO U PealbHOTO
ra3oB. ®a3oBble

nepexosl. /JIek/

5.5 SIBnenHus nepeHoca. 2 YK-1-31 JI1.2J12.3J13.
Juddepenimanpase 3
YpaBHEHUS 213233
TEIJIONPOBOHOCTH,
muddy3nn 1 BHyTpEeHHETO
tperus. Koadpunnentst
Pa3IHYHBIX IPOLIECCOB
TIEpEeHOCA U CBA3b MEXKIY
HuMH. /Jlex/

5.6 Kpucrannnueckoe coctosiHue 2 VK-1-31 JI1.2J12.3 KM3
BemiecTBa. KoHTponbHast 215223
pa6ota 1.3 /JIex/

5.7 CamocTosATenbHOE H3yYeHUE 12 YK-1-31 JI1.2J12.4J13.
Marepuaia B 3JIE€KTPOHHOM 7
Kypce 1o Teme: JleeKTrl B 013233
KPHCTaJIIaX : TOUCYHBIC
NeEeKThI, TUCITOKAINT 1
rpanuisl 3epeH /Cp/

5.8 YpaBHEHHE COCTOSTHUS 2 YK-1-31 OIIK- J1.1
HaeabHOro rasa. 'azoBbie 2-V1 JI1.2J12.2J13.
3aKOHBI. S BIIEHUS 3J13.10
nepenoca. /I1p/ 313233

5.9 PuznyecKkue OCHOBbI 3 YK-1-31 OIIK- | JI1.1J12.2J13.
TepmoauHaMuku. /TIp/ 2-V1 3 J13.10

313233
5.10 | CamocrosTenpHOE U3ydEeHHE 10 YK-1-31 JI1.2J12.3
MaTepuaia B 3JIEKTPOHHOM J12.4J13.3
Kypce 1o TemMe:BHyTpeHHsIs J13.4
SHEPrUs UJICATBHOTO 213253
ra3a.llepoe Hauano
TepmoanHaMuku. /Cp/
5.11 | OmpeneneHue OTHOILICHUS 3 VYK-1-31 YK-1- | JI1.2J12.1JI3. P5
YIENbHBIX TEIUIOEMKOCTEH B1 2 J13.11
rasa MeToioM 2132053
annadaTHYECKOro
pacurupenus /J1a6/
5.12 | ak3ameH /Dk3aMeH/ 27 YK-1-31 JI2.5713.10 KM4
313233

Pasnen 6. [loaroroBka k
KOHTPOJbHBIM
MEpPONpPUATHAM 1
BbINIOJIHSIEMBIM padoTam




6.1

O0beM yacoB
CaMOCTOATEIBHON paboThl Ha
noarotoBky k KM /Cp/

30

YK-1-31 YK-1-
B1 OIIK-2-Y1

1.2
JI1.3J12.1
J12.2J12.3
J12.4J13.8

JI3.10
31032

KMI,K
M2,KM
3,KM4

6.2

O6beM yacoB
CaMOCTOSTEIbHON paboTH Ha
noarotoBky k BP /Cp/

15

VYK-1-31 VK-1-
B1 OIIK-2-¥1

JI1.2J12.3
2.4
JI2.6J13.7
JI3.11
01030233

P1,P2,P
3,P4,P5

Paznea 7. DnekTpocraTnka

7.1

DIEKTPUUECKUM 3apsiz KaK
CBOMCTBO MaTepUabHbIX
(u3HUecKnx 0OBEKTOB.
JIlucKpeTHOCTS,
PEIATHBHCTCKAS
UHBApPUAHTHOCTH 3apsja.
3aKOH COXpaHEeHUs
HIIEKTPHUYECKOTO 3apsiia.
3akon Kynona. ITone xax
onHa u3 hopm
CYIIECTBOBaHUS MaTEPHUH.
DIIeKTPUUECKOE T0JIE B
Bakyyme. HanpsbkeHHOCTB
JNIEKTPUYECKOTO TOJIS
TOYEYHOrO 3apsja. JIunuu
HanpspkeHHocTd. [TpuHImn
CYNEpHO3UINU
ANEKTpUIECKUX monei /JIex/

YK-1-31

J1.2
JI1.3J12.3
013233

72

Paborta mo mepemenieHuro
3apsja B 3JEKTPUYECKOM
noie. IToreHuuanpHas
SHEprus 3apsa B 1oJe.
[Torenmuan moms.
AJUTHBHOCTE ITOTEHIIMAA.
DKBUITOTCHI[HATILHBIE
oBepxXHOCTH. CBSA3b MEXIY
HaIpsHKEHHOCTBIO U
oTeHnuanom.. /Jlex/

YK-1-31

JI1.2J12.3
012233

7.3

[IpoBoaHMKY B
JIEKTPOCTATUUECKOM II0JIE.
SBnenue
3JIEKTPOCTATUUECKOM
UHIYKIMU. DJIEKTPOEMKOCTb
YEAUHEHHOT'O IPOBOIHUKA.
DIEKTPOEMKOCTh
KOHJIeHcaTopa. Bumpt
KOHJIEHCATOPOB. DHEPrus
3JIEKTPOCTaTUUECKOTO TIOJS.
[TnotHOCTD BHEprUM. /JIek/

VK-1-31

JI1.2J12.3
01030233

7.4

3akoH Kynona.
HamnpspkeHHOCTB TT0oIIst
TOYEYHOTO 3apsi/ia U CUCTEMBI
3apsnoB. [Tpunnun
cynepnosuiu. /TIp/

VK-1-31 OIIK-
2-V1

JI1.1J12.2J13.

5
010233

1.5

CaMocTosTeNbHOE U3YUEHNE
Marepuana B JJIEKTPOHHOM
Kypce 1o Teme: Teopema
I'aycca u ee mpumeHeHue s
pacuera HanpspKEHHOCTH
3JIEKTPOCTaTUUECKOIO

nonst /Cp/

VK-1-31

JI1.2J12.5J13.

7
013233

7.6

BsoaHoe 3ausatue /J1a6/

VK-1-31 VK-1-
Bl

JI1.2J12.6J13.

1J13.12
010233




7.7 Hccnenosanue VK-1-31 YK-1- | JI1.2J12.3J13. P6
ANIEKTPOCTATUYECKOTO OIS B1 1J13.12
METOJIOM 213253
MonenupoBanus /J1ab/

Pa3gen 8. OcHoBbI TEOPHH
NMPOBOANMOCTH

8.1 [TapameTpsl AJIEKTPUYECKUX YK-1-31 JI2.2J13.5
LIENEeH: CHJIa U INIOTHOCTh 215253
TOKa, JJIEKTPOCOTPOTHUBIICHUE
Y IPOBOAUMOCTb, Pa3HOCTb
MOTEHIIUAJIOB, [1aIcHUE
HaTPsHKEHUS,

ANEKTPOABIKYILAS CHIA.
3akonsl Oma u Jlxoyrns-
JleHua B HHTErpanbHON
topme. [Tpasuna Kupxroda
JUIS pacyeTra pa3BeTBICHHBIX
nenei. /JIex/

8.2 3aKOHBI TTOCTOSITHHOTO TOKA. VYK-1-31 OIIK- | JI1.1J12.6J13.
Pabora 1 MomHOCTH 2-V1 7
AJIEKTPUYIECKOTO TOKA. 3aKOH 212233
Jxoynsa-Jlenna /TIp/

8.3 e mocTostHHOTO VK-1-31 YK-1- JI2.6J13.1 P7
Toka /JIa6/ B1 JI3.12

212233
Pa3nen 9. MaruutHoe noJie
TOCTOSIHHOIO TOKA

9.1 [Tonte pBrKYIIETOCS 3apsaaa 1 YK-1-31 JI1.2J12.3 KMS5
IIPOBOJHUKA C TOKOM. 012233
Konrponbnas pabora
Nel /JTex/

9.2 BsaumopeiictBue YK-1-31 JI1.2J12.3
MIPOBOJHHUKOB C TOKOM. 2132053

Bekrop MarauTHOI
UHIOyKIuU. Buxpesoit
XapaKTep MarHUTHOTO TIOJIS.
3akon buo-Casapa-Jlamnaca.
MarsauTtHoe 1oJie IpsAMoro u
KpYroBOT'O TOKOB.
[IpoBoaHHK C TOKOM B
MarguTHoM mnoje. Cuma
Awmrnepa. [IBmxeHue
3IIEKTPUYECKOr0 3apsija B
MarguTHoM mojae. Cuna
Jlopenna.KonTyp ¢ TokOM B
MarHUTHOM IT0JIE.
MaruuTHBIH MOMEHT
KoHTypa. [TorennmanpHas
SHEPrusl KOHTypa C TOKOM B
MarauTHoM 1ojie. PaGoTta cui
MarauTHoro mojs. Ilotok
BEKTOPAa MarHUTHOM
nHaykuuu. Teopema o
MUPKYISIIIAA BEKTOPA
MarHuTHO# nHAykumu. /JIex/




9.3 3aKoH JIEKTPOMarHUTHOM YK-1-31 JI1.2J12.3
nHaykunu ®apanes. 215253
IIpaBuno Jlenna.

IIpuMeHeHue ABIECHUSL
3JIEKTPOMAarHUTHOM
MHAYKLIHU B TEXHUKE.
Buxpesble TOKH.
WNHnykunoHHbIi Harpes
METaJIOB. SIBIeHUE
CaMOUWHTyKITHH.
NuaykTHBHOCTB. DHEPTHS
MarHuTHOTO nojst. /Jlex/

9.4 MarsuTtHoe noJjie B BaKyyMe. VK-1-31 OIIK- | JI1.1J12.4J13.
3akon buo-CaBapa- 2-V1 6
Jlammaca. /TIp/ 313233

9.5 Cua Jlopenna. Cuna YK-1-31 OIIK- | JI1.1J12.3J13.
Awmmepa /TIp/ 2-V1 6

2102233

9.6 3aKO0H 3IEKTPOMAarHUTHOU VYK-1-31 YK-1- | JI1.1J12.5JI3.
uHAYKUUU. CaMOUHIYKLIHS. B1 OIIK-2-V1 6
Wnpykrusnocts /Ip/ 212233

9.7 Ornpenenenue VK-1-31 YK-1- | JI1.2J12.6JI3. P9
TOPU30HTAJILHOM B1 1J13.12
COCTABJISOIIEH MAarHUTHOTO 2132033
noJst 3emuu /J1a6/

9.8 WzyyeHue sBneHus VYK-1-31 YK-1- | JI1.2J12.6JI3. P8
3JIEKTPOMAarHUTHON B1 1J13.12
nHIyKImn /J1a6/ 313233
Paznen 10.

DJIeKTPOMArHUTHbIE
KoJ1e0aHust

10.1 | JuddepennnansHoe YK-1-31 JI1.2712.1 KM6
ypaBHEHHE KOJIeOaHUH B J12.3J13.9
JJIEKTPUYECKOM KOHTYPE. 213233
KonTponbhas pabora
Ne2.2 /JTex/

10.2 [ CobGcTBeHHBIE KOJICOAHNS B YK-1-31 JI1.2J12.1
KOHTYpE, He COo/IepKalleM J12.3
aKTHBHOT'O COIIPOTHBIICHHUS. 213253

IMepron rapMOHHYIECKUX
Kosebanuii, hopmyrna
TomcoHa. 3aK0oH U3MEHEHHS
3apsi/ia U HalpshKEHUS Ha
o0KiTagKax KOHJEeHcaTopa U
TOKa B KOHTYype. 3aKOH
COXpaHEHHMs SHEPTUH NPH
TapMOHUYECKHX KOJICOAHUSAX.
CoOCTBEHHBIE 3aTyXaIOIIIe
Konebanus. 3aKoH
W3MEHEHHs 3apsja u
HaIpsDKeHUS Ha 00KITagKax
KOHJICHCATOpa U TOKa B
koHType.IIpeBpainenne
SHEPTHH IIPH 3aTYXaIOIIHX
KoneOaHusaxX. BeHyX1eHHBIC
KosieOaHus B KOHTYpe.
YcraHoBUBIIHECS
BBIHY)KICHHBIE KOIeOaHMS.
EMKOCTHOE 1 HHAYKTHBHOE
COIIPOTHBIICHUE KOHTYpA.
Pe3onanc HanpspkeHUR 1
TOKOB B KOJIEOaTETLHOM
koHType. /Jlex/




10.3

CaMocTOATeIbHOE U3yIeHHE
Marepuaia B 3JIEKTPOHHOM
Kypce 1o
teme:Mcnonbp3oBaHue
SIBJICHHSI PE30HAHCA B
texuuke /Cp/

VK-1-31

JI.1J12.1
JI2.3]13.7
0109233

Pazgen 11.
DJIeKTPOMATHUTHOE I10J1¢.
Bounbl

Toxk cmemenus. EqunctBo u
B3aUMOCBSI3b AIIEKTPUIECKOTO
¥ MarHUTHOTO TIOJIEH.
Teopema 0 LUPKYISALUT
BEKTOpa HAIPSKEHHOCTH
BHUXPEBOTO JICKTPHUECKOTO 1
MarHUTHOTO TIOJIS.
DNeKTpOMarHuTHOE MoJIe.
YpaBHeHus

Maxkcsemna. /JIex/

VK-1-31

JI1.2J12.1
2.3
010233

CaMOCTOATENIBHOE U3YUEHHE
MaTepuaina B IeKTPOHHOM
Kypce 1o Teme:BonHoBOE
ypaBHeHue. Pa3oBas
CKOPOCTB 3JIEKTPOMATrHUTHBIX
BOJIH. DIIEKTPOMarHUTHas
Teopus ceera. /Cp/

VK-1-31

JI1.3J12.3J13.
7
0103233

11.3

DNeKTpOMarHuTHbIE
konebanus. /TIp/

VK-1-31 OIIK-
2-V1

JI1.1J12.2
J12.4J13.7
J3.9
0103233

Pasgen 12. BoainoBas
ONTHKA

12.1

Wnrepdepennus csera.
KorepenTHocTh
AJIEKTPOMATrHUTHBIX BOJTH.
PasHocTh (a3 u onTudeckas
pa3HocTb xo1a. Pacuer
HHTePPEPEHIIMOHHON
KapTHHBIL: YCIIOBHS
MaKCUMYMOB U MHHUMYMOB
HMHTEHCUBHOCTH. /JIek/

VK-1-31

JI1.2J12.3
2.4
0103233

12.2

CamocTosITeNnbHOE H3YYeHHE
Marepuasa B JIeKTPOHHOM
Kypce 1o Teme: Crioco0s!
MOJTy4EeHUsI KOT€PEHTHBIX
CBETOBBIX BOJH. /Cp/

VK-1-31

JI1.3J12.4J13.
7
012233

12.3

WnTtepdepenmys ceera Ha
TOHKUX MieHKax. Konbia
Herotona. dudpakuums
ceeta. [Ipunnumn [oitrenca-
O®penenst. 3oHb Openens.
Judpakaus Operens Ha
KpYTJIOM OTBEPCTUU U
HEMpO3pavyHOM JIHCKE.
3oHHbBIE TaCTHHKH. /JIek/

YK-1-31

JI1.2J12.1
J12.3
0103233

12.4

INonspusanus ceera npu
OTpaXXEHUHU U IPETOMIICHUI
Ha paHuUIle U30TPOITHBIX
JIUAJIEKTPUKOB. 3aKOH
Bprocrepa. /Jlex/

VK-1-31

JI1.2J12.1
2.3
0103233

Paspgen 13. KBantoBo-
ONTHYECKHE SIBJIECHHUS




13.1 | TemnoBoe U3MydeHUE U 2 VK-1-31 JI1.2J12.3
JIIOMHHECLICHISL. 3aKOH 212233
Kupxrocga. PaHoBecHas
IUTOTHOCTB 3HEPTUH
n3nydenus. Mznydyenue
a0COJFOTHO YEpHOTO Tela.

Cepoe teno /JIex/

13.2 | 3axonsr Credana-bonpiimana 2 YK-1-31 JI1.2J12.1
u Buna. ®opwmyna Panes- 212233
Jxunca. @opmyna [1nanka.

Pangnannonnas, spkocTHa,
I[BETOBas
Temrepartypsl . /Jlex/

13.3 | CamocrosiTenbHOE U3yYCHHE 1 YK-1-31 JI1.3J12.4
MaTepuaia B 3JIEKTPOHHOM 0102233
kypce 1o Teme:KonrponbHas
pabota Ne2.3 /Cp/

13.4 | CamocTosTenbHOE N3ydeHUe 1 YK-1-31 JI1.2J12.4
MaTepHaia B 3JIEKTPOHHOM 2102233
Kypce 1o
TeMe:PeHTreHOCTpYKTypHBIi
aHaJIM3 U €ro PoJIb B
METaJUTyprHd |
Metasutosenenuu. /Cp/

13.5 | BHemHwuit U BHyTpeHHHH 2 VK-1-31 JI1.3J12.3
dboroaddexr. OmpiT bore. 2139233
CBoiicTBa ()OTOHOB.

KopmyckynsapHo-BOIHOBOK
nyanusM ceta. Dddext
Kommrona /JIex/

13.6 | 3aKoHbI paBHOBECHOI'O 2 YK-1-31 OIIK- | JI1.1J12.3J13.

TemoBoro u3nydenus. /I1p/ 2-V1 9
213233
13.7 | DoTORNEKTPHUECKHIA 2 VYK-1-31 OIIK- | JI1.1JI1.2
addekr. /Tp/ 2-V1 JI1.3J12.3J13.
9
213233
Pasgen 14. Atomuast
¢usnka

14.1 |Mogenu atoma. 2 YK-1-31 JI1.2J12.1 KM7
KonTpomnsHas paboTta 2.3
Ne2.3 /Jlex/ 013233

14.2 | CamocTosTENbHOE N3YIEHUE 1 YK-1-31 JI1.2J12.3J13.
MarepHaia B SJIEKTPOHHOM 7
Kypce 1o TeMe:BosHoBbIE U 0102233
KBaHTOBbIE CBOICTBa
ceera. /Cp/

14.3 | u3ydeHue pabOTHI Ta30BOTO 4 VYK-1-31 YK-1- | JI1.2J12.6JI3. P10
naszepa /J1ab/ B1 4J13.12

213233

14.4 /3auérCOn/ 0
Pasnea 15. IloaroroBka k
KOHTPOJbHBIM
MepONpHUSITHAM U
BBINOJIHSIEMBIM padoTam

15.1 |O06bem gacos 18 VYK-1-31 YK-1- | JI1.1 JI1.2 KMS5,K
CaMOCTOSITENIbHOM paboThI Ha B1 OIIK-2-Y1 J1.3 M6,KM
noarotosky k KM /Cp/ JI1.4J12.1 7

J12.2712.3
J12.4J713.9
JI3.10

0109233




15.2

O0beM yacoB
CaMOCTOATEIBHON paboThl Ha
noarotoBky k BP /Cp/

VYK-1-31 YK-1- | JI1.1JI1.2 P6,P7,P
B1 OIIK-2-Y1 | JI1.3J12.3JI3. 8,P9,P10
9 J13.10
313233

5. ®OHJ OIEHOYHbBIX MATEPHUAJIOB

5.1. KonTpoJibHbie MeponpusTus (KOHTPOJIbHAS padoTa, TeCT, KOJJIOKBHYM, IK3aMeH H T.IT), BOMPOCHI IS
CaMOCTOSITEIbHOI MOATOTOBKHU

[IpoBepsiembie
Kon KonTponsHoe
WHIIKATOPHI Bomnpocs! 1 MoAroToBKH
KM MEpOIPHSITHE .
KOMITCTEHIIUH
KM1 Konrponbnas VK-1-31;0I1K-2-¥Y1 | Teoperndeckue BOIPOCH K KOHTPOJIBHOH padoTe Nel
pabota Nel.1" 1. OcHOBHBIE KHHEMATUYECKUE BETMUMHBI TOCTYIATEIHHOTO ABMXKEHUS
Kunemaruka. Tena (myTh,
Junamuka nepeMelleHue, CpeiHss 1 MTHOBEHHAs! CKOPOCTH, CpeliHee U
MOCTYIIATENEHOTO MTHOBEHHOE YCKOPEHUS).
JIBIDKCHUS. 3aKOHBI 2.OCHOBHBIEC KHHEMaTHIECKHE BETHIHHBI BPAIaTEIbHOTO ABHKECHHS
COXpaHEeHHUs Tena (yrioBoe
HMITyJTbCa U nepeMenieHIe, CPeAHAS 1 MTHOBEHHAS YTIIOBasi CKOPOCTH, CpeHee U
sHepruu" MTHOBCHHOE YTJIOBOE YCKOPEHHUS).

3.IlepBsrii 3akoH HeloToHA (hopMynupoBKa, MOHATHE WHEPLUATIHLHON U
HEWHEpLHUAIbHON

CHCTEM OTCUEeTa, IPIMEPHI HCIIOIb30BaHHUS 3aKOHA).

4.Macca. Cuna. IIpuaImn He3aBUCHMOCTH IeHCTBHSA crl. Bropoit
3akoH HploToHa ((opMyaHpoBKa, HOSICHEHHE, IPUMEPBI TPAKTHYECKOTO
WCIIOJIb30BaHUS).

5.Tperwmii 3axoH HeioToHa (hopMynHpoBKa 3aK0HA, MOSCHEHHUE HA
PHCYHKaX, CIEICTBUS U3

3TOTO 3aKOHA).

6.Imnynec Tena. IMnynbe cuibl. 3aKOH COXpaHEHUs! UMITYJIbCa
cucteMsl Ten ((popMyIHpoBKa, 3HAUCHUE ITOTO 3aKOHA, IPIMEHEHHE Ha
MPAKTHKE).

7.Mexanwndeckas pabora. MOITHOCTb.

8. Kunernueckast 3Heprus Tella U CUCTEMBI Tell (OIIpe/IeNICHNS,
(opMynbI pacyeTa IpH MOCTYNATEILHOM U BPAILATEILHOM JBHKCHUSIX,
HOSICHEHHE BCEX (PM3MYECKUX BENUYHH).

9. IloTeHnmanbpHas SHEPTHUS TeJla M CUCTEMBI Tel (OIpeieNIeHus,
(hopMyInBI pacdeTa MpH NOCTYHATEIFHOM U BPAIIaTeIbHOM JABIDKCHHUSAX,
HOSICHEHHE BCeX (PM3MYECKUX BEIUYMH).

10.3aK0H COXpaHEHUs U IPEBPALIEHUS MEXAHUYECKON SHEPTUU
(dbopmynrpoBKa 3aKOHA, OSICHEHNE BCeX (YM3NIECKUX BEIUIHH, IS
KaKHX CHJI BBITIOJHSCTCS).

[MpakTdeckue 3aaHus K KOHTPOJIBbHOM paboteNel (obmue
(hopMyIHPOBKH):

1.JIBr>KeHre MaTepuabHON TOUKH 33JJaHO YpaBHEHUEM X=4t +2t +7 .
Haiigure 3HaueHne CKOPOCTH U YCKOPEHUs Tella B MHTepBasie ot 1 1o 4
c.

2. K Hutn noagenieH rpy3 Maccoit 500 . Onpenenure cuily HaTsSDKCHUS
HHUTH, ECJIM HUTh C TPY30M HOAHUMATH C YCKOPEHUEM 2 M\C.

3. Ha penbcax crout BaroH c neckoM maccoit 10 1. CHapsa maccoit 100
KT, JIETSAINH TOPU3OHTAIBHO BIOJb XK.J] IIyTH CO CKOpocThio S00M\c,
nonazaaeT B BaroH.Kakyro ckopocTh MOITy4uT BaroH?

4. TTyns maccoit 10 T, ereBmias co ckopocthio 600 M/c, momnana B
GayTicTHYeCKNi MasiTHIK Maccol 5 KT u 3acTpsiia B HeM. Ha kaxyro
BBICOTY MOJHSIICS MasiTHUK?




KM2

KonrponbHas
pabota Nel.2"
Junamuka
BpAaIaTeIbHOTO
JIBUKEHHUS. 3aKOHBI
COXpaHEHUs
MOMEHTA UMITYJIbCa
Y DHEPTHH.
l'apmonnueckue
KoyeOanus"

OIIK-2-Y1;YK-1-31

Teoperuueckue BOIPOCH! K KOHTPOIBHOU pabote Ne2

1. MoMeHTBI MHEPIMU TOUYKH U Tena. [IpuMepbl MOMEHTOB HHEPLIUH
Pa3IHMYHBIX Tel.

2. Teopema LlTelinepa.

3.MowmeHT cuitsl (onpeaesnenue, Gopmyina, pUCyHOK, €IUHHUIIBI
U3MepeHNs (PU3NUECKUX BEIMYHH, POIb MOMEHTA CHJIBI BO
BpaIaTeIbHOM JIBIDKCHUH TETA).

4.0OcHOBHOE ypaBHEHHE JHHAMUKHU BPAIIaTEIbHOTO ABUKEHHUS

( bopmynupoBKa, MOSICHEHHUE BCEX (PU3MUECKUX BEINYUH, €ANHULIBI
U3MEPEHN).

5. 3aKoH coxpaHEHHsI MOMEHTA UMITybca ((hOpMyIMpOBKA 3aKOHa,
3aMKCh 3aKOHA AT

JBYX TEJ , 00BbsICHEHHE BCEX (DPM3NUECKUX BEJIMUHMH, PUCYHKH).
6.Anarorns MeXxay GU3NIECKIMHI BETHINHAMH ITOCTYNATENEHOTO U
BPAIIATEIbHOTO JBIDKCHUS.

7. T'apmoHnueckue koneGaHus , UX BUJBI U XapaKTEPUCTUKH.

8. MasTHUKY, BUIbI MAITHUKOB

9.luddepenmansHoe ypaBHEHHE CBOOOTHBIX TAPMOHIMUECKIX
KoJIeOaHuil U ero pelieHue.

10.3aK0HBI H3MEHEHUS] CKOPOCTH, YCKOPEHUS U CUJIBI IIPU
TapMOHNYECKHX KOJICOAHUSAX.

[IpakTHueckue 3agaHust K KOHTPOIbHON paboTeNe2 (obmue
(hopMyITHPOBKH):

1. ToHKOCTEHHBIH IMHAD ¢ AUaMeTpoM ocHoBaHus D=20 cMm u
Maccoil m=10 kr BpamaeTcs coryiacHo ypaBHeHuto ¢=A+Bt+Ct3, rae
A=2 pan; B=3 pan/c; C=0,4 pan/c3. OnpenenuTs qeiicTBYIOMNI Ha
UUIMHAP MOMEHT cuil M B MOMEHT BpeMeHH t=2 c.

2. Ha xpato mratdopMsl B Buze Iucka ruamerpoM D=2 M n Maccoit
120xr, Bpamaromieiicst o HHEPIMU BOKPYT BEPTUKAIBHOM OCH C
yactotoi n1=12 Mua—1, cTouT yenosek Maccoit m1=50 xr. Korma
YeJIOBEK Mepenten B HeHTp IIaT(opMbL, TO YaCTOTa BpaIleHAS
n3MeHmIack. OnpeesTuTs KOHEYHYI0 YacTOTy BpamieHHs. MOMEHT
MHEPLHUH YeJI0BEeKa PACCUUTHIBATH KAK AJISI MAaTepUAIIbHON TOUKH.

3. Jluck pagnycom R=20 cm kosebiercst 0KoJI0 TOPU3OHTAIBHON OCH,
MPOXOAIIEeH Yepe3 cepeAnny paanyca. OnpenenuTe nepuos
KonebaHuil qucka.

4. CrulonHo! HUIMHAP Maccoi m = 4 Kr KaTuTcst 6e3 CKOJIbXKEHUS 110
TOPU30HTAIBLHON MOBEPXHOCTH. JIMHEHAs CKOPOCTh V OCH LIWJIMHApA
paBHa 1 M/c. OnpenenuTs NONHYI0 KHHETHYECKYIO SHEPTHIO IIMINHIPA




KM3

KonrponbHas
pabota Nel.3

OIIK-2-Y1;YK-1-31

Teopernueckue BOIPOCH! K KOHTPOIbHOU padoTte Ne3

1.OcHOBHOE ypaBHEHUE MONEKYIIPHO-KHHETUYECKAsl TEOPHS
H/ICaTTbHBIX Ta30B.

2.YpaBHeHHE COCTOSIHUS UACAIBHOIO ra3a.

3.CpenHee 4HCII0 CTOIKHOBEHHUH U CpeHss IIMHA CBOOOIHOTO
npobera MOJNEKyII.

4.5IBnenne nepeHoca. Y paBHEHHE TEIUIONPOBOAHOCTH, Ti(pdy3nu B
BHYTPEHHETO TPEHHUSI.

5.Uucno crenexeil cBo60bI MOJIEKYIBl. 3aKOH PABHOMEPHOTO
pacmpeneneHus SJHEPrHH 110 CTETICHM CBOOOIBI MOJIEKYII.

6.Pabota u Tertora kak (opMsI Iepenaun 3Heprun. Pabora raza mpu
WU3MEHEHUH 00BpeMa.

7.KonmnuecTBo TemnoThl. TemmoeMKocTs.

8.IlepBoe Hauano TepmoauHaMuky. ITpuMenenne nepeoro Hauana
TEepMOANHAMUKH K H30IPOLECCaM.

9.AnuabaTHbIi TpoIiecc.

10. O6paTuMble 1 HeoOpaTUMEIE TEIUIOBEIE POIIecCHl. BTopoe Hagano
TEepPMOANHAMUKH.

IIpakTHyeckue 3a1aHus K KOHTPOJIbHOH paboteNe3 (oOmmume
(hopMyITUPOBKH):

1. B 6anmone eMkocThio 60 11 HAXOAHUTCS CxKaThI Bogopon pu 37 °C.
Iocne Toro kxak 4acTh BO3yXa BBITYCTHIH, JaBICHUE IIOHU3UIOCH HA
110xI1a. Onpenenuth Maccy BhIMyIeHHOTO Bogopoaa. [Iponecc
CUUTATh H30TEPMHUIECKHM.

2. B 6amnone emkoctoio 0,8 M3 HaxoauTcst 2 KT Bogopoaa u 2,9 kr
azora. OnpezenuTe AaBIeHHE CMECH, €CITH TeMIIepaTypa OKpyKarouen
cpenst 27 °C.

3. OnpenenuTs CPeHION KHHETUYECKYIO SHEPIHIO0 <€
MOCTYIATENIFHOTO JBIKEHHS MOJIEKYIIBI a30Ta IpHu Temmneparype 360°C.
HaiiTi Taxske KHHETHUECKYIO 3HEPTUio W BpalllaTelbHOTO JBHKEHHS
BCEX MOJIEKYIT a30Ta, CO/ICPIKAIIET0 KOJIMUESCTBO BEMIECTBA V=5 KMOJIB.
4. OnpenenuTh KOJIMYECTBO TEIUIOTHI, COOOIIEHHOE 88 T YTIIEKHCIIOTo
rasa, eciu oH Obu1 n306apHo Harper ot 300 K 1o 350 K. Kakyro paboty
IPU 5TOM MOXKET COBEPIINTD I'a3 U KaK H3MEHHUTCSI €10 BHYTPEHHSSA
sHeprus?

1 TeopeTrueckre BOIPOCH IK3aMEHAIIMOHHBIX OUJIETOB ISt
HPOBEJCHNS SK3aMEHa B YCTHOW M IIMCbMEHHON (popMe BTOPOi
ceMecTp :




KM4

DK3aMeH

OIIK-2-Y1;YK-1-31

1. OcHOBHBIE KHHEMATHUECKHE BEIMUHHBI MOCTYIATENEHOTO JBIKCHUS
Tena (ImyTh,

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

2.0cHOBHBIE KMHEMaTHYECKHE BETUIUHBI BPAl[aTeIbHOTO ABHKEHHS
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 HeroroHa ((hopMyIHpoBKa, MOsSICHEHUE, IPUMEPHI PAKTUYECKOTO
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
U3MepeHNs (PU3NUECKUX BEIMYHH, POIb MOMEHTA CHJIBI BO
BpaIaTeIbHOM JIBIDKCHUH TETa).

7.0OCcHOBHOE ypaBHEHUE IUMHAMUKH BPAIATEIbHOTO IBIKCHUS
(popmynupoBka, mosicHeHne Bcex (PU3NUECKUX BEIHYNH, CANHUIIBI
U3MEPEHN).

8.Mmnynbce Tena. IMmynsc cunbl. 3aKOH COXPAHEHUS. UMITYJIbCA
cucteMsl Ten (popMyaHpoBKa, 3HAUCHUE ITOTO 3aKOHA, IPUMEHEHHE Ha
MPAKTHKE).

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

JBYX Tel, 00bsSCHEHUE BceX (PU3MUECKUX BEIMYUH, PUCYHKH).
10.Anaxorus Mex1y GU3NIECKIMH BEITHINHAMH MOCTYIIATEIFHOTO U
BPAIIATEIBHOTO JBIDKCHUS.

11.Mexanuueckas padora. MomHocts. Kunerndeckas u
MOTEHIMANbHAas SHEPTUS TeNla U

CHCTEeMBI Tel (ompeneneHus, GopMyIIsl pacdeTa IPH MOCTYIIATeTIHHOM H
BpaIaTeIbHOM

JBH)KCHUSIX, TIOSICHEHHE BCEX (PM3NUECKUX BEJIMUYHH).

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

BCEX (PU3MUECKUX BETUUHH, JUIS KAKUX CUJI BBITIOJIHSIETCS).
13.'apmMoHMYECKHE KOIEOAHUS M UX XapPaKTEPHUCTHKU.
14.TuddepernmansHoe ypaBHEHHE CBOOOTHBIX TAPMOHUYECKUX
KoneGaHuil u ero perieHue.

15.3aK0HBI H3MEHEHUS! CKOPOCTH, YCKOPEHUS U CUJIBI IPU
TapPMOHNYECKHUX KOJICOAHUSX.

16.OcHOBHOE ypaBHEHHE MOJIEKYISIPHO-KUHETUYECKAS TEOPUS
UIeaTbHbIX ra30B.

17.YpaBHEHHE COCTOSHHSA UI€ATBHOTO rasa.

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

19.5IBnenue nepenoca. Y paBHEHHUE TEIIONPOBOJHOCTH, TU(DDY3HH B
BHYTPEHHETO TPEHHSI.

20.Yucrno creneHelt cBOOOIBI MOJIEKYIBL. 3aKOH PAaBHOMEPHOTO
pacmpeeneHus SJHEPruHU 110 CTENEeHIM CBOOOABI MOJIEKYIL.

21.Pabota u TemnoTa kak popMbl neperaun 3Heprun. Pabora rasa npu
M3MEHEHUH 00beMa.

22.KonuuecTBO TEIIOTHL. TennoeMKOCTb.

23.TlepBoe Hauano TepMogUHAMUKHU. [IpuMeHeHne nepBoro Havana
TEPMOANHAMUKH K M30IPOIIECCaM.

24.AnnabaTHbIii mporecc.

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

IMpakTHdeckue 3a1aHNS 3K3aMCHAIIMOHHBIX OMIIETOB (00MITIe
(hopMynHPOBKH)

3amauva 1

VYpaBHeHHe IBIKCHUS Tela MeeT BUI M/c3. Onpenenure: 1) 3HaueHHe
YCKOpEHUs Tela 4epe3 1 ¢ mocie Havgasa ABMKEHHS. 2) 4epe3 CKOIBKO
BpEMEHH, TI0CJIe Havyajia JBMKEHHS, CKOPOCTh Teia OyaeT paBHO 6 m/c2.




3amaua 2

Ha 0601 maxoBuka quamerpom D=80 cM HaMOTaH IIHYp, K KOHILY
KOTOPOTO MPUBSA3aH Ipy3 Maccoit 5 kr. OnpenenuTs MOMEHT HHEPIUH J
MaxOBHKa, €CJIM OH, BPAIasiCh PaBHOYCKOPCHHO, MO JICUCTBHEM CHIIBI
TSOKECTH Ipy3a, 3a Bpems t=4 ¢ mpuoOpes yriaoBylo CKOPOCThIo 7= 12
pan/c.

3angaua 3

Onpeaenuts nepuoa Konedanuii crepyxkus anuHoi £=30 cM okoio ocu,
NEPIEHIUKYISIPHOIN CTEPXKHIO U MPOXOASIIECH Yepe3 ero KoHell.

3anaua 4

B pesepByape oovemom 1600 11 HaxoauTcest cMech 12 KT a30Ta U 2 Kr
Bosiopoja npu temrepatype 300 K. Onpenenuts 1aBneHue cMecu.

KMS5

Konrponbnas
pabora
Ne2.1"DnekTpocTatu
Ka. 3aKOHbI
ITOCTOSIHHOTO TOKa "

OIIK-2-Y1;YK-1-31

DIEeKTPUUECKUH 3apsi/i U €ro CBOMCTBA. 3aKOH COXPaHEHHS
AIIEKTPHIECKOTO 3apsizia (ONPEAeNICHNE, TIOSICHEHNE 3aK0OHA).

2. 3akoH Kynona (onpenenenue, popmysia, eTUHULIBI U3MEPEHHS
(M3MYECKNX BEIUYHH).

3.0OnekTpocraTuyeckoe nose. HanpsskeHHOCTb 3JIEKTPUYIECKOTO 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,
(hopmynmpoBka TeopeMs ['aycca ).

6.IToTeHMaN 1 pa3HOCTh MOTEHIHAIOB MIEKTPOCTATHIECKOTO TIOJIS
(popmyssl, ompeneneHust STUX BEINYUH, AUHULIEI H3MepeHHs ). CBs3b
HAINpPSHKCHHOCTH JIEKTPOCTATHYECKOTO MO C MOTCHIHAIOM .
7.9xBUNIOTEHNIMANBHEBIE ToBepxHOCTH (onpenenenne DI, pucyHoxk,
coiicra OIIIT).

8.DnekTpoeMKOCTh KOHJIeHCcaTopa (onpeaenenue, GopMmyia, eANHALEI
U3MEpEHN).

9.0nexrpuueckuii Tok. Crita ToKa, IMIIOTHOCTH 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. 3apsinel 10 u 16 5Kt pacnionokeHsl Ha pacCTOSHUM 7 CM IPYT OT
npyra. Kakast cuna Oyznet neiictBoBath Ha 3apsn 2 HKII, moMenieHHbIi B
TOYKY, YAAJIEHHYIO Ha 3 CM OT HEePBOTro 3apsAa U Ha 4 CM OT BTOPOTO.
2. DIIEKTPHYECKOE TI0JIE CO3JaH0 OECKOHEYHBIMH MapaIeTbHBIMA
TUTACTHHAMH, HECYIIIIMH 3apsi] C IOBEPXHOCTHBIMH INIOTHOCTSIMH 6= 2
HKi\M 2 1 6= 3 5Ki\m 2 Onpenenuts HanpsHKEHHOCTh HOS: 1) MexIy
IIacTHHaMy; 2) BHe miactiH. [locTponTs rpaduk M3MEHEHUS
HAIpPSDKEHHOCTH.

3. Konbno paguycom R=10cM U3 TOHKOI IPOBOJIOKH PABHOMEPHO
3apsKEHO ¢ JIMHEHHOH maoTHOCThIo T=10HKm\M Onpenenuts
HAIpPSsDKEHHOCTB TIOJIS HAa OCH, TIPOXOIAIIECH depe3 EeHTp KOJIbIa B
TOuKe A, ynaneHHOU Ha paccTossHue a=20CM OT LEHTPa KOJIbLa

4. Kakyro cKopocTb MOXKET COOOIIUTH NEKTPOHY, HAXOISIEMYCS B
COCTOSIHUH TIOKOS1, YCKOPSIIOILAsl pa3HOCTh noTeHanoB B 1000B?




KM6

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

OIIK-2-Y1;YK-1-31

1.MarauTHOE 1OJIe U €r0 XapaKTEePUCTUKH (TIOHATHE 3TOTO MO,
MpaBuIIo OypaBurKa).

2.IToHATHE CUIIOBOM TMHUY MarHATHOTO TOJISI(MTOHATHE CHUITOBOM
JIMHHUHU, PUCYHOK).

3.3akon buo-Casapa-Jlannaca (popmysa 3Toro 3akoHa u ee nogpoOHoe
OOBSICHEHHE Ha PUCYHKE, TOSCHEHNE BCeX (PU3MUECKUX BEIIMYNH U UX
€/IMHUI] U3MEPEHHS).

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 (onpeaenenue, pUCyHKH).

7.IHayKTUBHOCTD KOHTYpa. CaMOMHIYKIUS .

8. AuddhepennmanpHoe ypaBHEHHE KOJIEOAHHU B SJIEKTPHUECKOM
KOHTYpE.

9.CobcTBeHHbBIE KOIeOaHUs B KOHTYPE, HE COZIEpIKallieM aKTHBHOTO
conporusneHns. Popmyna ToMcoHa I Ieproaa TapMOHUYECKAX
KoJIeOaHui.

10.BuxpeBoe a1ekTpudeckoe nonie. Teopema o LIUPKYIALUHA BEKTOpa
HAINpPsHKEHHOCTH BHXPEBOTO 3JIEKTPUIECKOTO OIS,

KM7

KonrponsHas
pabora
Ne2.3"BoJiHOBBIE 1
KBaHTOBBIC CBOMCTBA
cBera "

OIIK-2-Y1;YK-1-31

1 Nurepdepennus ceera. KorepentHocts OMB.

2. PazHocTs (ha3 u onTHYecKast pa3HOCTb X0Aa. Y CIOBUSI MAKCHMYMa U
MHHUMYyMa HHTep(EPCHIIMOHHON KapTHHEL.

3. dudpaxmms ceera. [Ipunnun [roiirenca—®dpenerns.

4. Tudpakuus @paynrodpepa Ha AUHPaKIUOHHON perieTke. Y CIOBHS
MaKCHMYMOB 1 MUHHMYMOB IIPH 3TOH JTH(paKIyy.

5.Buemnmii 1 BHyTpeHHHH (OoTO3(h(eKT. 3aKOHBI BHEITHETO
dboroaddekra.

6. KBaHTBI cBeTa U MX XapaKTEPUCTUKH

7.YpaBHeHne DUHIITEHHA U1 BHEIHETo (poTodddekra. O0bsIcHeHHE
3akoHOB (hoTod(PdekTa Ha OCHOBE KBAHTOBOW TEOPUU CBETA.

5.2. Ilepevyennb padoT, BbINOJIHsAE

MBbIX 110 JUCIHUILJINHE (

Kypcosas padora, Kypcosoii npoekr, PI'P, Pedepar, JIP, IIP u 1.11.)

IIpoBepsiemblie
Kon HazBanne PoBep
UHIUKATOPbI Coaepxanue padboThl
paboTsI paboTsI .
KOMITCTEHITHH
P1 JlaGoparopHas VK-1-Bl I. Uro takoe Macca Tena? ETUHHIBI U3MEPEHUST MacChl.
pabota Nel CriocoObl U3MEpEHHsI MacChI Tea.
N3yyeHue 3ak0HOB 2. Uro takoe cuina? Kakue cuiabl U3y4aroT B MEXaHUKE?
JUHAMUKU Ha Enuantst n3mepenust cuiisl. CriocoOb! H3MEPeHUs CUITBL
MalrHe ATByaa 3. UYro Ha3bIBalOT ycKopeHHeM? EQUHUILIBI H3MepeHHs
yckopenus. CriocoObI U3MepeHHsT YCKOPEeHHSI.
4. Uro Ha3bIBAaIOT PaBHOJACHUCTBYIOIIEH CUII, IPUIIOKEHHBIX K

teny? Ilokaxkure Ha pUCYHKaX CIIOCOOBI OIpeIeIeHHs
PaBHOZCHCTBYIONIEH HECKOJIBKHX CHJI, IIPUIIOKEHHBIX K TETy.

5. 3anumuTe U NosACHUTE BTOpoH 3akoH HproToHa.

6. Kak ¢ nomompto Broporo 3axoHa HeroToHa MOXHO
chopMynupoBath TepBbIil 3akoH HproTona?

7. 3anumuTe U MOsICHUTE TPeTUil 3akoH HproToHa U yKakuTe
CIIEJICTBHS DTOT0 3aKOHA.

8. 3anuIImTe BCe M3BECTHBIC BaM COOTHOIICHUS KMHEMATHKHU, B

KOTOPBIC BXOAUT YCKOPCHUC TEJIA.




P2 JlabopaTopHast YK-1-Bl 1. Jaiite onpezneneHue JIMHEHHOIO U YrJIOBOIO IEPEMEILECHHH,
pabota Ne2 JINHEWHOM U YIIJI0-BOM CKOPOCTEH, IMHEMHOTO U YTIIOBOTO YCKOPEHHIA.
OmnpeneneHue 2. Kaknmu COOTHOMIEHUSIMU CBSI3aHBI JIMHEHHOE W YTIIOBOE
MOMEHTA HHEPIUH YCKOPEHUs], INHEHHAS U YTIIOBast CKOPOCTH?

Tena, 3. Uro Ha3bIBAETCSI MOMEHTOM CHJIbI, MOMEHTOM HHEPLUHU H
CKaThIBAIOIIEroCs ¢ MOMEHTOM UMILyJIbCa MaTePUaIbHON TOUKU U Tena?
HaKJIOHHOH 4. CchopmynupyiiTe OCHOBHOM 3aKOH THHAMHKI
IUIOCKOCTH BpAIIaTEeIbHOTO JBIDKCHUS TBEP-J0T0 Tela U MOSICHUTE €To.
5. Ot 4ero 3aBUCUT MOMEHT MHepuuu Tena? Kakyo ponb oH
UTPaeT BO Bpallla-TeJIbHOM JBI)KCHUH?
6. Coopmymupyiite Teopemy llITeiiHepa u npuBeanTe mpuMep
€€ UCTIOIb30BaHMS.
7. CdhopmynupyiiTe 3aKOH COXpaHEHHS MOMEHTa MMITYJIbCA U
TIOSICHUATE €TO TIPH-MEPaMHL.
8. IMpuBeguTe aHAIOTMU MEXAY BEIUYHHAMH,
XapaKTepU3YIOILMMHU [TOCTYIATeNb-HOE U BPAIaTeIbHOE IBUKEHUSL.

P3 JlaGoparopnas YK-1-B1 1. Kakoe B3auMoJieiicTBHE Ten Ha3bIBaeTCsS aOCOIOTHO

pabota Ne3 YIIPYruM yaapom?
N3yuenue 2. Kakoe B3anMoneiicTBue Ten Ha3bIBaeTCs abCOIIOTHO
abCoOOTHO- HEYNpPYruM yzuapom?
yIIpyroro ymapa 3. Kak onpenenuts CKOpOCTh MIAPOB 710 MOMEHTa COYIapCHUS
11apoB U 1ociie coynape-Hus?
4. Uro HazbiBaeTCsl KOAPPHUIUEHTOM BOCCTAHOBJICHUS, KaK €ro
onpenenuTb?
5. ChopmynupyiiTe 3aKOH COXpaHEHHS M MPEBpaNICHUSL
SHepruu?

P4 JlabopaTopHast YK-1-Bl 1.Kakne xone6anus Ha3bIBAIOT rapMoHHYecKuMu? JlaifTe onpeneneHus
pabota Ne4 UX OCHOBHBIX XapaKTEPUCTHUK (aMIUTATYIBI, CMEILICHHS, (a3bl, mepuoaa,
Omnpenenenue YaCTOTHI, IIUKINYECKOH YaCTOTEHI).

YCKOpEHHs 2. Uro Ha3bIBaeTca MasTHHKOM? [laiiTe ompeneneHne
cBOOOTHOTO MaTeMaTH4YeCKOT0, MPYKHUHHOTO U (PU3UUECKOTO MasITHUKOB.
NaIeHUsI ¢ IOMOLIbIO 3.Yto0 Takoe npuBeneHHAs JTHHA Gr3ndeckoro MastHHKa? OT gero oHa
YHUBEPCAJILHOIO 3aBUCUT?
MasTHUKA 4.3amummure GopMyas! [ pacyeTa neproa KouebaHui
MaTeMaTHYECKOT0 B (PH3HYCCKOT0 MasSTHUKOB.
5.0t "gero 3aBHCHT YCKOpPEHHE CBOOOIHOTO T CHUS?

P5 JlaboparopHas YK-1-Bl 1. UTto Ha3bpIBaeTCs TEMJIOEMKOCTBIO Tela, YACIbHOM, MOJSPHOMI
pabora Ne5 TEIIOEMKOCTBIO?

Onpenenenue 2. [Touemy 17151 ra30B TEIIOEMKOCTb 3aBUCUT OT YCIOBUM
OTHOLLECHUNI HarpeBaHUs? [Touemy Cp 6onsme Cv? 3anmmute ypaBHeHHE Maiiepa.
yIETbHBIX 3. KakoB ¢usnueckuii cMbICI YHUBEPCAIbHON Tra30BOH
TEIUIOEMKOCTEH rasa MIOCTOSIHHON?

METOJIOM 4. Jlate ompeneneHne n300apHIECcKOr0, H30TEPMHIECKOTO,
aanabaTuIecKoro M30XO0pHUECKOro Mpo-1ieccoB. CHopMUpPOBATH U 3aMucaTh ypaBHEHNUE,
pacimupeHus OIKCHIBAIOLINE UX, IEPBOE HA-YaJl0 TEPMOJMHAMHUKHI U IPUMEHEHHE K

3TUM TIPOIIECCaM.

5. Jlate ompeneneHne aguabaTHdecKoro mpouecca.

6. CdopmynupoBaTh 3aKOH PaBHOMEPHOT'O paclpeeNeHus
SHEPTUH 10 CTENEHSIM CBOOOIBI.




P6

JlabopaTopHast
pabdota Nel
Wzyuyenune

QJIEKTPOCTATUICCKOT

O I1oJIA MECTOJOM
MOACINPOBAHUA

YK-1-Bl

1. 3ammnmmre 3akoH Kynona. [laiiTe cioBecHyr0 (hOpPMYIHPOBKY
3TOro 3aKOHa.

2. JlaiiTe onpeneneHue HaMpPsHKEHHOCTH JIEKTPOCTATHYECKOTO
HOJIA, 3anumuTe GopMyiy, yKaKuTe (GPU3HISCKUI CMBICI, SAUHUIIBI
U3MEpeHHs, HallpaBlIeHUe JaHHOW (pU3M4ecKol BeNUYMHBI. 3alUIINTe
(opMyIbI pacueTa HaNPSHPKEHHOCTH TIOJISl TOUSYHOTO 3apsja ,
3apsHKEHHOHN cepbl, 3apsHKEHHOH MITOCKOCTH.

3. Uro Ha3bIBAaIOT CUJIOBOM JMHUEH 3JIEKTPOCTaTHYECKOrO
nonsa? 3anuIuTe CBOMCTBA ITUX JIMHU.

4. ChopmynupyliTe TPHHITHIT CYNEPIIO3UINHN 3IEKTPUIECCKUX
nosuei. ITosicHuTe ero NpUMEeHEHNE Ha PUCYHKAX.

5. JaiiTe onpeneneHue NOTOKa BEKTOpa HANPSKEHHOCTH.
[Mosicaure ero ¢usndeckuii cmpici. [TosicHuTe HEOOXOANMBIE BETMYMHBI
Ha PUCYHKE.

6. Jaiite onpeaeneHue MOTEHLIUAla U Pa3HOCTU IIOTEHIUAIOB
IEKTPOCTATHYECKOTO TI0JIs. 3anuiuTe GopMyIIbl pacyeTa oTeHIHana
TOYEYHOTO 3apsAAa U 3apsHKEHHOH Cephl.

7. 3anumuTe cBA3b MEKAY HANPSHKEHHOCTBIO U NOTEHIUATIOM.
IoscHuTe Ha pUCYHKE, YTO Takoe grad@ U ero CBs3b C BEKTOPOM .

8. YTo HA3BIBAIOT YKBUIIOTEHIHATIBHON MOBEPXHOCTHIO?
YkaxknuTe CBOWCTBA 3KBUIIOTEHIIMATBHBIX TOBEPXHOCTEH.

P7

JlaGopatopHas
pabota Ne2

Llenu MOCTOSIHHOTO
TOKa

VK-1-B1

1. Yto Takoe d1eKTpUYeCKUd TOK, TOK IPOBOAUMOCTH?

2. JlaiiTe onpezneneHye CUIIbI TOKA ,IIIOTHOCTH TOKA.

3. Hammmmte GpopMyIty Ui COIPOTHBIEHHS TOCIEI0BATENEHO
COEIMHEHHBIX PE3UCTOPOB.

4. Hanmmre hopMyiTy /Ut COMPOTHBIEHHUS MTapajliebHO
COCTMHEHHBIX PE3HCTOPOB.

5. Hanumute 3akoH OMa 15 ydacTtka 1enu. CpaBHUTE €r0 ¢ 3aKOHOM
Owma B quddepeHnanpHON (JT0KaIbHOI) Gopme.

6. Kakoil yqacTok Lienu Ha3bplBaeTCs HEOAHOPOIHBIM? 3alUIINTE 3aKOH
Owma 111 HEOTHOPOTHOTO yJIacTKa IICTIH.

7. JaiiTe onmpenenenue MeKTpoaABmKymei cuisl. ChopmymupyiTe
3akoH OMa JuIs 3aMKHYTOI! Lienu.

P8

JlabopaTopHast
pabora Ne3
W3yuenue sBnenus
3IIEKTPOMAarHUTHOM
WUHIYKITAN

VK-1-Bl

1. Yto Ha3bIBaIOT MAarHUTHBIM ITOTOKOM? J{aliTe onpeneneHue eauHuIe
MarHuTHoro nortoxa B CU.

2. laiiTe onpeneneHue siBIICHUE dJIEKTPOMAarHUTHON HHAYKIHH.

3. ChopMmynupyiiTe 3aKOH IIEKTPOMArHUTHOW HHAYKINH (3aKOH
Dapanes).

4. Chopmynupyitte npasuno JleHna.

5. IloueMy MarHuTHOE I10Jie€ Ha3bIBalIOT BUXPEBHIM?

6. JlaiiTe IOHATHE UHIYKTUBHOCTH KOHTYpPA, 3aIUIITUTE STUHHILY
n3MepeHns HHIYKTUBHOCTH B CU, yKa)KUTE OT Yero 3aBUCHUT U OT Yero
HE 3aBUCUT UHAYKTUBHOCTH KOHTYpA.

7. JlaiiTe onpeneneHue SBICHHS CAMOWHIYKIMHU. 3amumute Gopmyty
pacuera DJIC caMOUHAYKLIUY.

P9

JlaboparopHas
pabota Ne4
Orpenenenue
TOPU30HTAIILHOU
COCTaBIIIOLIEH
HanpsHKEHHOCTH
MarHUTHOTO TTOJIS
3eMJIA C TTIOMOIIBIO
TaHTeHC-0yccou

VK-1-Bl

1. Yro Ha3bIBaeTcst MarHUTHBIM nosieM? Ilepeunciure cBOMCTBa
MarHUTHOTO IOJISI.

2. Ha3zoBuTe XapaKTepUCTHKH MarHuTHOTro noJs. [laiite onpenenexue
BEKTOPY MarHUTHOHN WHIYKITHH ¥ HANIPSDKEHHOCTH MAaTHUTHOTO ITOJIS.
3. MaiiTe onpenencHue CUI0BbIM JIMHUSM MarHUTHOIO MOJIS.
IIepeuncnure ux cBoiicTea

4. Chopmynupyiite u 3anmumute 3akoH bruo-CaBapa-Jlariaca, cienaite
HNOSICHUTEIbHBIM PUCYHOK.

5. 3anumute GopMymy U ONIpeaesieHus BEKTOpa MarHUTHOM
MHAYKLIWY MarHUTHOT'O TOJIS KPYTOBOI'O TOKA.

6. 3armmmTe GOpPMyYITy IUTS ONpeIeNIeHUs] HHIYKTHBHOCTH COJICHOHIA.
BEKTOpA MAarHUTHOMH .




P10 JlabopaTopHast YK-1-Bl 1. Kakoe n3myueHne HasbIBaeTcsi ClOHTaHHBIM? [loueMy oHO
pabota Ne5 HE KOT€PEHTHO?
W3zydenne paboTsI 2. Kakoe n3mydeHne Ha3bIBaeTCsl BHIHYKIEHHBIM? KakoBbl ero
ra30BOTO Ja3epa cBoO¥icTBa?
3. Uro takoe nazep?
4. IosicuuTe Ha pUCYHKE IPOLECC MOIYYEHUS] BHIHYKIAEHHOTO
W3ITy9IeHHS
5. IlosicHuTE Ha pUCYHKE YCTPOWCTBO ra30BOIO jas3epa.
6. KakoBbl 0COOEHHOCTH JIa3€pHOTO U3Ny4eHHs, OTJINYAIOIIUE
€ro OT M3IIyYeHHUH, CO31aBacMBIX APYTHIMH HCTOYHHKAMH CBETa?
7. Ilepedncnure OCHOBHBIE NIPUMEHEHUS J1a3€POB.

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

DopMOil IPOMEKYTOUHOM aTTECTALUY 110 JUCLUIUIUHE SIBJISIETCS SK3aMEH.
Hioxe npezncrasiien odpaser; 6uiera Juis 5K3aMeHa, IPOBOANMOTO B IIMCHMEHHOM (opMme.

MHHUCTEPCTBO HAYKH U BBICILIEI'O OBPA3OBAHUS POCCUMCKOM ®EJIEPALINN
DenepanbHOE FOCYIapCTBEHHOE aBTOHOMHOE 00pa30BaTeNbHOE YIPEKACHNE BEICIIET0 00pa30BaHUS
HALMOHAJIBHBINA NCCJIEJJOBATEJILCKNI TEXHOJIOTUYECKU VHUBEPCUTET
«MUCHUC»

HOBOTPOUILIKNIA ®UIIHUAIT

Kadenpa MuE
BUJIET Ne O
Huciummna: «Pusukay, 2 cemectp
Hanpasnenue:
18.03.01 «XuMHuUECKUE TEXHOIOTUN

®dopma 00ydeHUS: OYHAS
®dopma TpoBEICHUsT YK3aMeHa: TICEMEHHAs

1. TapmoHMYeckre KonedaHus 1 UX XapaKTePUCTHKU.
2. MOMEeHTHI HHEPIIMK TOYKHU U Tena. [Ipumepbl MOMEHTOB MHEPIIMH pa3nudHbIX Tel. Teopema IITeitnepa.

3.3aga4a. ToHKOCTEHHBII MITHHAP ¢ AuameTpoM D= 20 cM u Maccoii 8 KT BpalmaeTcst COraacHo ypaBHeHuto ¢ =2 - t+ 0,1 t3, pan.
Omnpenenutb AHCTBYIOIMN HA IIIIIMHAP MOMEHT CHI M BB MOMEHT BpeMeHH t = 2c.

4. 3amaga.Kucnopon Haxogurcs npu temmneparype T=700K. Haiinure cpenHol0 KHHETHYECKYIO YHEPTHIO BPAIaTeIbHOTO
JBIDKEHUSI OHOI MOJEKYIB, a TAKXKE CyMMapHYyI0 KHHETUYECKYIO SHEPTHIO BCEX MOJIEKYII ATOTO Ta3a, KOJHYECTBO BEIIECTBA
KoToporo pasHo 0,6 MOJIb.

5. 3amaua.l'a3, aBnasacs pabo4nM BemecTBOM B Iukie KapHo, MOTydni oT HarpeBaTemst KOJHYECTBO TEIIOTH! 5,4 kK 1 coBepIIuI
paboty2,9 k. OnpeaenuTe TeMIepaTypy HarpeBaTells, €Clid TeMIIepaTypa XoJioauabHuKa paBHa 350K.

6.3amaga.IlpereOperas TpeHHEM, OIMpPENETUTh HAUMEHBIITYIO BRICOTY, C KOTOPOI TOJDKHA CKATHIBATHCS TEJICKKA C UEIOBEKOM I10
KenoO0y, mepexoasieMy B METII0 paauycoM 16 M, 4ToOBI OHA caernala MOJHYI0 IEeTII0 U He BhINaa U3 jxenooa.

CocTaBui: CT.IIpenoaBaTelb M.H.benosa
(momuce)

3aB. kapenpoit MuE A.B.IlIBanesa
(moamuce)

01.09.2024 r.

JIMCTaHIIMOHHO K3aMeH TIPOBOIUTCS B JIEKTPOHHOM KypCe I10 BBIIIE IPEACTAaBICHHOMY 00pasily OuieTa s 3K3aMeHa,
HPOJOJDKUTENBHOCTS Sk3aMeHa 80 MUHYT, OTIIpaBKa paboTs! 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).

OK3aMeHaIMOHHBIH OmieT cocTout u3 6 3aganuil. . Kaxxnoe 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 nmonydeHus 3ayera (cemectp 2):

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. COopHHUK 3324 IO Kypcy Axanemus, 20006,
(DM3HKH C PEIICHUSIMU:

cOOpHUK 33724

JI1.4 |YeptoB AT. 3amauHuK Mo Qu3MKe: yaeOHOe

rnmocobue

Anpsnac, 2018,

6.1.2. Jlono/THUTeILHAS JIMTepaTypa

3arnaBue bubnuoreka

ABTOpI)I, COCTaBUTCIIN

WznarenbcTBO, TOM, 31. ajipec

J12.1 | T.N.Tpodumona

dus3pka B TaONIHIAX U
(dhopmynax: yaeOHOE mocodre

M.: U1 "Axkanemus", 2006,

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

3amauHuK 10 PU3UKE:
3aa4HUK

M.:®u3uko-mMaTeMaTHUECKas] TUTEPATYPA,
2007,

JI2.3 | Ocenequmnk
10.C.,Camoiinenko
T.H., Tounnuua T.H.

®uznka. MoyabHBIN Kype IUTst
TEXHUYECKUX BY30B: yaeOHOE
nocobue

M.: " FOpaiit", 2010,

JI12.4 |JLC. Kyoun, I''.T".
Bypayxosckas

Kypc obmieit ¢pusnku B
BOIIpOCax M 3a7avyax: yaeOHoe

M.:"JIann", 1013,




ABTOpBI, COCTaBUTENHU

3arnaBue

Bubanoreka

M3parenscTBO, roa, 3i1. anpec

JI2.5 | Tpodumona T.N., Kypc ¢usuxu. 3agaum u M.:Akapemus, 2011,
®dupcor A.B. pelenus: yauebHoe nocobue
JI2.6 |Bpyonesckas I'.B. ®dmsuka. [TpakTukyMm: yaeOHOE M.: UH®A-M, 2012,
nocobue
6.1.3. MeTronuueckue pa3padoTku
ABTOpBI, COCTABUTEIH 3arnaBue bubnnoreka W3natenpcTBO, TOA, 371. ampec
JI3.1 | Osxkerosa C.M. DIIEKTPUYECTBO U MarHETH3M. H® HUTY MUCucC, 2012,
Yacts1: mabopaTopHBIHA http://elibrary.misis.ru; www.nf.misis.ru
OPAKTHKYM
JI3.2 [C.M. Oxeroga, ®uznka. JlabopaTopHsIi Bbnank, 2008, http://elibrary.misis.ru
A.N.Yypaes npakTukyM. Yacts 1:
MEeTo4IecKoe mocodue
JI3.3 [ C.M.OxeroBa Mexanuka. MonexymnspHas H® MUCuC, 2013,
¢u3uka. TepmoanHAMUKA. ; http://elibrary.misis.ru; www.nf.misis.ru
METOYECKOE MocoOue
JI3.4 | A YyBaeB JlabopatopHbie pabOTHI 1O OI'TH, 2007, www.nf.misis.ru
(U3MKe: METOANIECKHE
yKa3aHus
JI3.5 | Osxerosa C.M. OO6mas pusuka: METOANIECKOE Hogotpownuk, 2007,
nocobue http://elibrary.misis.ru
JI3.6 | Oxkeroa C.M., O6mas pu3KKa: METOINIECKOE Hosotpouuk, 2007,
IToropenona X.B. mocobune http://elibrary.misis.ru
JI3.7 |IIpoxo¢nera B.JI. IIporpamma: Metoauueckue Mocksa , Bricmas mkona, 2001,
yKa3aHHs
JI3.8 |YysaeB A.. [IpakTryeckue 3aHATHS 110 Opck, 2008, http://elibrary.misis.ru
¢msmke: 4 1:
METOMY. yKa3aHHs
JI3.9 [AN.YyBaeB IIpakTuyeckue 3aHATUSA 110 Opck, 2007, http://elibrary.misis.ru
¢dusmke: 9 2:
METOMY. yKa3aHHs
JI3.10 [ Oxerosa C.M. Mexanuka. MonexymnspHas H® HUTY MHUCuC, 2020,
¢us3uxa. TepmoanHAMUKA. ; www.nf.misis.ru, http://elibrary.misis.ru
Y4eOHo-MeToan4ecKoe
ocoOwe [UIs IPaKTHISCKAX
3aHATHH
JI3.11 | OxeroBa C.M, JlaGopaTopHBIil MPAKTHKYM II0 H® HUTY MHUCuC, 2020,
¢usnke"MexaHuka. www.nf.misis.ru, http://elibrary.misis.ru
MorekynsipHas (pHU3HKa.
TepMOJUHAMuUKa":
11a00PaTOPHBII IPAKTUKYM
JI3.12 | OxeroBa C.M. JlaGopaTopHBbIi TPAKTHKYM I10 , 2020, www.nf.misis.ru,
(usnke "DIEKTPOMArHETH3M. http://elibrary.misis.ru
Onruka. KBanroBas ¢usnka":
71a00PaTOPHBI IPAKTUKYM
6.2. IlepeyeHs pecypcoB HH(POPMANHOHHO-TEJIEKOMMYHHKANHOHHON ceTH « AHTEpHET»
31 |Poccuiickas HaydHas aneKTpoHHAs OMOIHOTEKA www.elibrary.ru
32 | KubepJlennnka www.cyberleninka.ru
33 |H® HUTY "MUCuC" www.nf.misis.ru
6.3 IlepeyeHb MporpaMMHOro odecneyeHus
I1.1 |Microsoft Office 2007 Russian Academic OPEN No Level
I1.2 | Bpaysep Google Chrome
1.3 Microsoft Teams
1.4 |Zoom
I1.5 | Bbpaysep Opera
I1.6 | Bpaysep Yandex
6.4. IlepeyeHb MHPOPMALMOHHBIX CIIPABOYHBIX CHCTEM U NPOQecCHOHAIBHBIX 023 JaHHBIX
nu.1 | - Odunmanshelit caitt HoBotpouitkoro dunmunana HUTY "MUCuC" http://nf.misis.ru/




N.2 |- Onexrponnas 6ubnuoreka HUTY "MUCuC" http://elibrary.misis.ru

N.3 |- YHuBepcurerckas Oubinoreka ornaiH http://bibliclub.ru

7. MATEPUAJIBHO-TEXHUYECKOE OBECIIEYEHHUE

Ayn. Haznauenue

OcHarenne

130 VYueOHas nabopaTtopust GU3NKH

Kommnekr  yyeOHOM  mebenmu Ha 12 mect  gus
o0yJaromxcs, pabouce MECTO IpenojaaBarels,
TI0JIyIIPOBOAHUKOBBIN nasep (KpacHBII)  MOIIHOCTH
151MBT, ycraHoBka Ui U3yd4eHUS CBOWCTB Jla3epa,
MUKPOCKOII, nabopaTopHas YCTaHOBKA "Uzyuyenune
mudpakiun cBera', mabopaTopHas ycTaHoBka "M3ydenue
BHemHero  (Qoro3ddexra’, mabopaTopHas  yCTaHOBKa
"Uzy4yenune MOJISIPU3AIIIH ceera", nabopaTopHas
yctaHoBka "M3ydeHue mucrepcuu cBera', jabopaTopHas
YCTaHOBKA "MasTHHK Obepbexa", nabopaTopHas
ycraHoBKa "MaxoBuk".

131 VYueOHas mabopaTtopust GUNKH

Kommurekt  yueOno#t  mebemm Ha 20 MecTt A
oOyuaromuxcs, pabouee  MeCTO  IpemojaBarens, 3
CTaI[OHAPHBIX KOMITIBIOTEpa Juist o0yJaronmxcs,
ocuwiorpad, TOJIYNPOBOIHUKOBBIA  Jlazep  (KpacHBI)
MOIIIHOCTh 152MBT, TIOJIyIIPOBOAHUKOBBIN Jazep
(xpacHbIi) MomHOCTh 153MBT, nabopaTopHas ycTaHOBKa
«/IBW>KeHHE 10 HAKJIOHHOH IUIOCKOCTH», JiabopaTopHast
ycTaHoBKa  «OmpeneneHne  OTHOIICHHWS  TEIUIOEMKOCTH
BO3Myxay, jabopaTopHas ycraHoBKa «Ombir @DpaHKa H
T'epna», naGopaTopHas YCTaHOBKA «3yuenue
UHTep(EpeHIIMN  CBETa», YCTAaHOBKA Ul M3YdCHHs
yOpYyroro W  HEYNpyroro ypmapa, yCTaHOBKa  JUIA
oIpea.3apsaa 3IeKTPOHA ¢ TOMOIBIO BaKyyMHOTO THOJA,
10.JTabopatopHasi ~ ycTaHOBKa «DPU3NYECKUIMASTHUKY,
nmabopatopHast ~ ycraHoBka  «Heympyroe — coymapenme
¢usmuecknXx ~— MasTHHKOB», JlabopaTopHas  yYCTaHOBKa
«/3ydeHne  BA3KOCTM  BO3OyXa»,  YCTaHOBKAa  JuIf
OIPE/ICNIEHNs] HANpPSDKEHHOCTH MArHUTHOTO MOJsS  3eMIIU
(Tanrenc-byccons), ycraHoBka JsaboparopHas "MamuHaa
AtByma" ®MI11 c¢ onexktpoHHBIM Omokom  DM-1/1,
ocumnorpadp GOS-620 FG, mukpockon yueOHbid YM-401,
JIOCKa ayTUTOpHAST MEIOBasl.

132 VYuebnas maboparopus GU3MKu

Kommekt  yuebHOW  Mebenmu Ha 16 Mect s
oOyJaromuxcsi, pabodee  MeCTO  MpermomaBatess, 2
CTallMOHAPHBIX KOMIBIOTEpAa Ui OOydJaromuxcs, JOCKa
AyIUTOpHAs MEJOBas, KOMIUIEKT THIIOBOTO OOOpYHIOBaHHS
UL nabopartopuit «DNEKTPUIECTBO u
MarHeTu3m» (HACTONBHBIH KOHCTPYKTHB | mT, OJNOK
remepatopoB 1 mT, OMOK MyJabTUMETpOB 1 1T, ONOK
HabopHoe moje | mT, KOMIUIEKT MHHHOJOKOB 1 1T, GI0OK
MOJICIIUPOBAHUS TOJICH | INT, KOMIUIEKT COSTUHHUTEIBHBIX
poBOAOB | miT.).

133 VYuebHas  aymuTopus
JIEKIIMOHHOTO THIIA,
3aHATUI

JUTSt 3aHATHH
MPaKTUYECKUX

Kommurekt  yueOHo#f  mebenmm Ha 56  MecTt A
oOyuarommxcs, |  cCTaoMOHApHBIA  KOMIBIOTEp  JUIS
IpernojaBareNs C BBIXOJAOM B HHTEPHET, MPOEKTOpP, 3KpaH
HACTCHHBIH, JOCKa ayliUTOpHAas MelnoBas, BeO Kamepa
Logitech, KoylOHKH, JHIIEH3MOHHBIE MporpaMMsel MS
Office, MS Teams, antusupyc Dr.Web.

133 VYuebHass  aymuTopHs
JIEKIIUOHHOTO THIIA,
3aHATHH

JUTS 3aHATHH
MPaKTUIECKUX

Kommmexkr  yueOmoit mebenmm Ha 56  MecT A
o0y4Jaronmxcs, 1  crauMoHapHBI  KOMIBIOTED A
IIPEeToIaBaTelsl ¢ BBIXOAOM B HMHTEPHET, MPOEKTOpP, 3KPaH
HACTEHHBIH, IOCKa ayAWTOpHas MejoBas, BeO Kamepa
Logitech, KkoyiOHKH, JHIEH3MOHHBIE MporpaMMel MS
Office, MS Teams, antuupyc Dr.Web.

8. METOANYECKHUE YKA3AHUSA JJIS1 OBYYAIOIINXCA

OcBoeHUE AUCLUILUIMHBI IPEATIONAraeT Kak MpoBe/IcHIe TPAANLNOHHBIX ayUTOPHbIX 3aHATHH, TaK 1 paOOTY B 3JIEKTPOHHOM
nHpopManmoHHO-00pa3oBaTenbHOi cpene (DVIOC), B aIeKTPOHHOM Kypce O TUCIUILIHHE. DIISKTPOHHEIA KypC ITO3BOJISET
HCTIONIB30BaTh CIIEIMABHBIN KOHTEHT 1 3JIEMEHTHI JJIEKTPOHHOTO OOYUCHHUS U TUCTAaHIIMOHHBIX 00Pa30BaTEIBHBIX TEXHOIOTHH.




Hcnonp3yercst MpenMyIIeCTBEHHO Al aCHHXPOHHOTO B3aMMOIEHCTBHUS MEX /Iy yUaCTHUKaMH 00pa30BaTeNbHOrO Iporecca
HOCPEACTBOM ceTu «MHTepHeT.

YTtoOB! 3¢ EKTHBHO UCTIOIH30BATh BO3MOXKHOCTH MJIEKTPOHHOTO Kypca, a COOTBETCTBEHHO M YCIICIITHO OCBOHTH TUCIUILINHY,
HY)KHO!

1) 3apeructpupoBaTbcs Ha Kypc;

2) 03HAKOMHTHCS C COJEPKAHUEM Kypca, BOIPOCAMH JUISl CAMOCTOSITENIBHOM MTOATOTOBKH, YCIOBHSMH JIOIYCKa K aTTECTalluH,
(hopMoii IPOMEKYTOUHOH aTTecTanny (3a4eT/IK3aMeH), KpUTEPHSIMHU OIIEHUBAHUA U TIp.;

3) u3y4ats ydeOHbIe MaTepHAIIbl, pa3MEILCHHBIC MIPeroAaBaTeyieM. B T.4. HonIb30BaThC INTEPATYPOH, PEKOMEHJOBaHHON
HperofaBareseM, Nepexos M0 CChUIKaM;

4) monp30BaThCS OMOIMOTEKOH, B T.4. UTS BRITIOTHEHHUS MICEMEHHBIX paboT (KOHTPOJIBHEIE pabOTHI);

5) 03HAKOMHUTBCS C 33JaHHEM K MICbMEHHOH paboTe, CPOKaMU CHAYH, KPUTEPUSIMHU OIICHKU. B ycTaHOBIICHHBIE CPOKHU BBITIOJIIHUTh
paboty(bl), MOATPY3UTH (hailsl paboTHI A7l IPOBEpKU. PekoMenayercst Ha3bIBaTh (ailsl paboThI clenyomuM 00pa3oM (Ha3BaHUE
npenMeTta (cokpaiieHHo), rpymnmna, @O, gara akryanuzanuu (Ipu MOBTOPHOM Pa3MEIICHHH))..

Paborta, pa3meniaemas B 3IEKTPOHHOM Kypce JUIS TPOBEPKH, TOJDKHA:

- cofiepkaTh TUTYIBHBIN JIUCT

- ObITH OhOpMIIEHA B COOTBETCTBUH C TPEOOBAHUSIMU.

ITpenonaBatens B TEYEHUE YCTAHOBICHHOTO CpoKa (He Ooee AecsaTH THel) mpoBepseT paboTy U pa3MenaeT B KOMMEHTapusIX K
3aaHuIo pereHsuio. [Ipy Hauuuy B penieH3ny 3aMeUaHnii 1 peKOMEHAAINH, Hy)KHO BHECTH ITONIPABKU B Pa0OTY, OTIIPABUTH €€
3aHOBO JJIs HOBTOPHOM ITPOBEPKH. [Ipn 3TOM Ba)KHO CIIEAUTH 32 CPOKAMH, B TEYEHUE KOTOPBIX JOKHO OBITh BBHITIOIHEHO 33/IaHHUE.
I[Ipu HapyImIEHUH CPOKOB, YKa3aHHBIX IPEHO/IaBaTEIEM, BO3MOXHOCTD HAIPABUTh PA0OTy OCTAaeTCsl, HO CHCTEMA BBIBOJIUT
COOOIIeHNE 0 HAPYIIEHUH CPOKOB. I10 OKOHYaHUN ceMecTpa 3arpy3uTh padoTy He MOITYIHTCS;

6) mpoiiTu TecTOBEIE 3a/JaHUsI, OCBOUB PEKOMEHIyeMbIe yueOHbIe MaTepHab

7) OTCIIEXKUBATH CBOIO yCIIEBAEMOCTE;

8) unTaTh OOBABIICHNS, pa3MelIaeMble IIPeroIaBaTeIeM, 1aBaTh OOPaTHYIO CBA3E;

9) co3maBath 0OCYXICHHS U YIaCTBOBATh B HUX (0OCYXIAIOTCS OOIINE MOMEHTHI, BBI3BIBAIOIINE BOIIPOCH! y OOJIBITHHCTBA
TPYIIIbI);

10) nposIBISATH PEryIsipHYI0 aKTUBHOCTh Ha Kypce.

[IpenmMymiecTBEHHO AJIsI CHHXPOHHOTO B3aMMOIEHCTBHS MEXIY YIaCTHIKaMH 00pa30BaTeIbHOTO IPOIIEcca OCPEICTBOM CETH
«uTepHer» ucnonbdyercs Microsoft Teams (MS Teams). UToObl MOTHOIIEHHO UCTIONB30BATh €r0 BOZMOYKHOCTH HY)KHO
ycTaHOBUTH npuitoxkeHne MS Teams Ha nepcoHaIbHBIH KoMIbioTep U TenedoH. CrapocTam HyXHO co3zats rpyniy B MS Teams.
VYyacTue B rpymie mo3BoJIsIeT:

- CITyIIaTh JEKIIH;

- paboTaTh Ha MPaKTUYECKUX 3aHITHX;

- OBITB Ha CBSA3M C IIPEIOaBaTEeNeM, 33/1aBasi My BOIIPOCHI MIIM OTBEYAsi HA IO BOIIPOCH! B O0IIEM YaTe IPYIIbI B pabouee BpeMsi C
9.00 mo 17.00;

- OCYIIECTBIATH COBMECTHYIO PaboTy Haf JOKyMeHTaMHu (BKiIagka «Daiimsr).

I[Ipu npoBeeHNY 3aHATHI B TUCTAHIIMOHHOM CHHXPOHHOM (hopMaTe HyXKHO BCEr/ia padoTaTh ¢ BKIIOUEHHOW KaMEpOH.
Hckimodenne — ecii pero1aBaTellb MOMPOCUT OTKITFOYNTE KaMephl  MEKPO(OHEI B CBSI3M ¢ OoipImMu moMexaMu. Ha aBarapkax
JIOJDKHBI OBITH MCKIIFOUUTEIIFHO JIeTIOBBIE (DOTO.

[Tpu npoBeeHUH JEKIMOHHO-NPAKTUUECKUX 3aHATHH BEAETCS 3alUCh. JTO JJaeT BO3MOXKHOCTh IPOCMOTpA 3aHATHS B Cllydae
HEBO3MO)KHOCTH NPHCYTCTBUS HA HEM WIIM IIPH HEOOXOIMMOCTH BHOBb OOPATUTCS K MAaTEpHAIy M 3aHOBO €TI0 IIPOCMOTPETb.

Meroanueckue peKOMEHIANH CTyACHTaM .

ITpucTynas x n3ydeHuro yueoHoro kypca «Pusnka» , He00OX0IUMO, COOJIONATH CIISYIOIINE PEKOMEH IAINH.

3HAKOMCTBO C Y4EOHBIM KypcoM « DH3nKa » CllefyeT Ha9WHATh C TEMAaTHIECKOTO MOCTPOSHHUS Kypca. 3aTeM AeTaIbHO
popaboTaTh KaXKABIH pa3/iell, HauuHas C IIEPBOTO U IIEPEeXOoAs 0 Mepe YCBOCHUS MaTepralla K ClefylommemMy pa3zaery. HaunnaTs
MOJATOTOBKY JIIOOOT0 pazena cieayeT ¢ U3ydeHus: TeopeTudeckoro Matepuana. [IpopabareiBast yueOHbIH MaTepua, oOparaiTe
BHMMAaHHE Ha OIPE/IEIICHNs] OCHOBHBIX IIOHATHI Kypca M 3aKOHOB. Pa30upasi BBIBOJ 3aKOHOB ITOJIE3HO COCTABIISITH CXEMBI
JIOKA3aTeNbCTB U BOCIIPOM3BOIUTE X ITO MAMATH Ha YepHOBHKE UTOOBI MOATOTOBKA OBLIA YCIENTHOW HEOOXOMMO OCYIIECTBIISATH
JieTalbHbIA Pa300p TUIOBBIX IPUMEPOB, BBIIOIHSIS BCE BBIYMCICHUS HA OyMare U PelIiTh Kak MOXHO OoJiblliee KOTHMIECTBO 3aa4
camocTosTenbHo. [Ipu pemenun 3a1a4 He0OX0IUMO 000CHOBATh KaXKAbIH Tall PeleHUs 3aa4t, UCXO/ U3 TEOPETHUECKUX
TOJIO’KeHUH Kypca. Eciii BB BUIUTE HECKOJIBKO ITyTeH peIIeHNs 3aJa4ur, TO CPAaBHUTE UX M OTOCPUTE CaMBIil ONITHMAITEHBIH.
CrenyeT moapoOHO 3aNHMCHIBATh XOJ BAIIMX paccyxaeHuil. IIpi 3ToM peKOMeHIyeTcs OTASIUTE BCIIOMOTaTe/IbHbBIE BRIYHUCICHUS OT
OCHOBHBIX. UepTexH MOXKHO BBIIOJIHATH OT PYKH, HO aKKypaTHO, B COOTBETCTBUH C JaHHBIMM YCIIOBUS 3aAa4u. Pemenns 3agau
TpeOyeTcst TOBECTH 10 OKOHYATEIBHOT0 0TBeTa. [1omydeHHbIH OTBET HyXHO IPOBEPUTH CIIOCOOaMH, BHITEKAIOIIMMH U3 CYIIIECTBA
3aJa4d, BEIBOAOM SIMHHUI] N3MEPEHHs WM BOCIIOJIE30BAaThCS OTBETOM, YKa3aHHBIM B COOpPHHUKE 3a71ad.

[Mocne u3ydeHus KaXI0To pa3aena peKOMEHIyeTcs OCYIIECTBISATh CAMOIIPOBEPKY AT OLICHKH CTEIIEHH YCBOCHUS PACCMOTPEHHBIX
BONPOCOB. J[y1st 3TOr0 mocrapaiitech BOCIPOM3BECTH MO NMaMATH ONPEASICHHS, BEIBOABI, GOpMyItbl, GOPMYIHPOBKH U BBHIBOJIBI
3aKOHOB , IPOBEPSIST ce0s1 KaXKIBIH pa3 Mo ya4eOHHKY, KypCy JIEKIMH HiIH yaeOHO-METOINIECKOMY TIOCOOMI0. A Tak ke
MOCTapalTeCh OTBETUTH Ha BOIIPOCHI K 3K3aMEHY I10 JaHHOMY y4e0HOMY KypCY, COOTBETCTBYIOIIHIE H3y4aeMOMY pa3emy.

IIpu nzydyenun kypca Bam HeoOX0aMMO HAaydInUThCs paboTaTh ¢ yueOHOM AUTEpaTypOid, CIIMCOK KOTOPOIl MpeuiaraeTcs B KOHLIE
nporpammsl. s KauecTBEHHOI NOATOTOBKY 00paTHUTE BHUMAHKE Ha MPAKTHYECKUE PEKOMEHAAIINH, KOTOPBIEC M3II0)KEHBI HIKE:
O0BeM H3ydaeMoro MaTepraia BKIIOYaeT B ce0s OCHOBHBIE BOIPOCH! (PH3HKH.







