HokymerT Mg P ReTH PTG ARV 1 BBICILIETO OBPA3OBAHUS POCCUICKOI ®EIEPALIUN

NHbopmauus 0 BAdAeNbLE:

®K1O: Kotosa Jlapnca AHatonbeBHa
[HomkHocTb: OupekTop Gpunmana
Nara nonnncanms: 14MefiepérbbaAde rocyrapcreeHHoe AaBTOHOMHOE 00pa3oBaTe/ibHOE YUpesKIeHue
YHUKanbHbI MPOrpaMMHbIA KIKOY: BBICIIIEr0 00pa30BaHus

10730ffe6bIedOg iy Aiinb it N REir iCe1enoBaTenbeknii Texnomornyeckuii yansepeutrer «MACHC»

HoBorpouuxui ¢puaual

Pabouas mporpamma JUCITUTLIMHBI (MOTYIIS)

3akperuieHa 3a noJpas3AeleHueM Kadenpa maremaruku u ectectBo3Hanus (HoBoTponnkuii pumair)
Hanpasnenue noaroroBku 22.03.02 Meramryprus
[Tpodums MeTtamtyprust 4epHbIX METAJIOB
Keamuduxanums Bakanasp
dopma o0yueHHs o4Has
OO0mast TpyI0EMKOCTh 93ET
YacoB 1o y4eOHOMY IIJIaHy 324 ®DopMbI KOHTPOJISL B CEMECTpaAX:
B TOM UYHUCIJIE! 9K3aMeH 2
ayIATOPHBIE 3aHATHUS 136 3a4eT C OLEHKOH 3
caMoCTOsITeNbHAs paboTa 152
4acoB Ha KOHTPOJIb 36

Pacnpeueﬂeﬂue YacoB JUMCHHUIIMHBI 110 CeMeCTpaM

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

Jlexmim 34 (34 |34 |34 |68 |68
JlabopaTopHsbie 17 |17 |17 |17 |34 (34
IIpakTuyeckue 17 (17 |17 [17 |34 |34
B tom uuncne unT. 17 |17 17 (17
HUrtoro ayn. 68 |68 |68 |68 |136|136
KonrakTHas pabora 68 |68 |68 |68 |136 (136
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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]|- MOJATOTOBUTH IPAMOTHOTO, COLIMANBHO AKTUBHOTO CIIEIMAINCTa, CHOCOOHOTO MCIOIB30BATh (PU3UKO-
MaTeMaTHYECKHI ammapar B Xo/ie MpoheCcCHOHANTBHON AeATETLHOCTH,

1.4]- 3aKpeNuTh MONyYeHHbIe Ha 3Tare OOILIEro CpeHero ypoBHs 00pa3oBaHMs 3HAHUS U yMEHHUS B 00nacTu
¢bu3HUecKOi HayKH;

1.5]- OCYIIECTBUTh IPOJIBIDKCHHUE Ha IYTH NOHUMAaHHS CTYICHTOM BO3MOXKHOCTEH, ITPEOCTaBISIEMBIX COBPEMEHHOI
¢bm3uyeckoi HayKkon

2. MECTO B CTPYKTYPE OBPA3OBATEJILHOM ITPOT'PAMMBI

Baoxk OIT: B1.0

2.1 TpeboBanus k l'lpe}lBa]Pl/lTe.]'IbHOﬁ NOAr0TOBKE 00y4al0LIerocs:

2.1.1 | AHanuTHdecKas TeoMeTpHs U BEKTOpHas anredpa

2.1.2 | Wudopmaruka

2.1.3 | MaremaTtuka

2.1.4 | Xumus
2.2 Jucuunianubl (MOIY/IH) U MPAKTHKH, VIS KOTOPBIX 0CBOEHHE JAHHON AUCUMIJIMHBI (MOAYJIs) HEOOX0IUMO KaK
NnpealecTByIee:

2.2.1 | Teopwust BepOATHOCTEW U MaTeMaTH4ECKas CTATUCTHKA

2.2.2 | TennoTexHUKa

2.2.3 | MarepuanoBeneHue

2.2.4 | Jleranu MaliuH

2.2.5 HpOPBBO,E[CTBeHHaﬂ IMpaKTHUKa M0 MOJTYy4YCHHIO HpO(bCCCI/IOHaJ'ILHLIX yMCHI/Iﬁ U OIlbITa HpO(l)GCCPIOHaHLHOﬁ JACATCIIBHOCTH

2.2.6 |IloarotoBka K mMpoLEAype 3alIMThI U 3aIUTa BBITYCKHON KBATH(UKATMOHHON paboThI

2.2.7 |IIpepnumnnoMHas MPaKTHKA JJIsl BBIIOJIHEHUS BBITYCKHOM KBadH(PUKALIMOHHONW pabOTHI

2.2.8 | MexaHnuka )KHIKOCTH U ra30B

2.2.9 |IIpuknamHas MexaHUKa

2.2.10 |DnexTpoTexHMKA

2.2.11 | Dxomorus

2.2.12 | TepmoauHamuKa U KHHETHKA METAJTYpPrHYE€CKHUX MPOIIECCOB

2.2.13 | O6paboTka METAIIOB IaBICHUEM

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

OIIK-1: Cnoco6eH pemaTh 3aga4u NpogeccHoHAIbHOI IeTeIbHOCTH, MPUMeHsIsI 3HAHUS (PYHIaMEHTAJIbHBIX HAYK,
METOABI MOIEJTHPOBAHMS, MATEMATHYIECKOT0 AHAJIN32a, eCTECTBEHHOHAYYHBIE U 00IIeNHKeHEPHbIe 3SHAHUS

3HaTh:

OIIK-1-31 ocHOBHBIE 3aKOHBI (PU3UKH

Ymern:

OIIK-1-Y1 wucmonp30BaTh GU3NKO-MaTeMAaTHIESCKHUH alapaT IpH PelIeHHH MPUKIIaJHbIX 3a1a4 B 00J1aCTH ITpodeccro-HaIbHON
JIeSTEeNBbHOCTU

YK-1: Crioco6eH ocylecTBIATh NOUCK, KPUTHYECKHI AaHAJIN3 U CHHTe3 HHOopManuy, yMeHHe aHAJIM3UPOBATh IIPoLecchl U
CHCTEMBbI ¢ HCNOJIb30BAHHEM COOTBETCTBYIOIMX AHAJIMTHYECKUX, BLIYHCIUTEIbHBIX U IKCIIEPHMEHTAJIbHBIX METO/10B,
NPHMEHSITh CHCTEMHBIIH TOAX0/ /ISl pellieHHsI MOCTABJIEHHBIX 32124

Baagern:

VK-1-B1 [Ipuemamu BBIOTHEHUS PU3MYECKOTO SKCIIEPUMEHTA 110 3aJaHHOI METOAMKE

4. CTPYKTYPA U COJAEP)KAHUE

Kon Haumenopanue pasnenos u | Cemectp | Yacos | @opmupyemsblie | Jluteparypa | IlpumedaHue KM Boinosan
3aHATHA TeM /BUJ 3aHATHS/ / Kypc HHIUKATOPBI H 3. sieMble
KOMIIeTeH it pecypcbl padoThI




Paznen 1. ®uzuyeckune
OCHOBBI MEXaHHKH

1.1

MexaHu4yeckoe JBIKEHHUE
KaK OJIMH U3 BHUJIOB
JIBHOKEHUSI MATEPHH.
Onucanue MeXaHMYeCKOro
NBYOKEHUS. BUIIBI IBKEHUH
MaTepuaIbHON TOUYKH.
OCHOBHBIC KHHEMATHYECKUE
napamerpbl. CriocoObl
OTIMCAHWSI IBYKEHHS
MaTepHaIbHOU TOUKU.
Kunemaruka TBepIOrO TENA.
YTioBbIe TIepeMeleHue,
CKOPOCTh, YCKOPEHHE U UX
CBSI3b C JIMHEHHBIMU
napamerpamu. /JIex/

VK-1-Bl

JI1.1J12.3
J2.6
01322 33

1.2

JnHamuka MatepranbHON
ToukH. /luHamuka
MOCTYNATENbHOTO ABHKEHUS
TBepaoro Tena. Cumna u
Macca. 3akoHsl HetoToHa.
WnepunanbHblie 1
HEMHEPLHUAIbHBIE CUCTEMBI
orcyera. [Tpuniun
oTHOCcUTeNnbpHOCTH ["amnmes.
ITpeobpazoBanus

Tanunes. /Jlex/

OIIK-1-31
OIIK-1-V1

JI1.1J12.5
01 52 53

13

CaMocTosTebHOE U3yUerHue
Mmatepuana B LMS Canvas no
Teme:Buel cun B

Mmexanwuke /Cp/

OIIK-1-31
OIIK-1-V1

J12.2J13.3
01 52 53

14

3aKOH U3MEHEHHs U
COXpPaHEHUS UMITYJIbCa
CHCTEMBI MaTePHAIBHBIX
Touek. LlenTp Macc cucremsl,
€ro ABMKEHHE U IBUIKEHUE
OTHOCUTEIILHO LIEHTPa

Mmacc. /Jlex/

OIIK-1-31
OIIK-1-V1

J1.1
01 52 53

1.5

CaMocTosTeNnbHOE H3yUYerHre
Matepuana B LMS Canvas no
teme: [IprHIUT peakKTUBHOTO
JIBIDKEHHUSI, ypaBHEHUS
Memepckoro u
[uankosckoro /Cp/

OIIK-1-31
OIIK-1-Y1

JI1.1J13.7
0152 53

1.6

PaGoTa 1 MOIITHOCTE B
MexaHuke. KoHcepBaTHBHBIC
M JUCCUIIATUBHBIE CUJIBI.
IToTeHpansHOE MOJIE.
Pabora cuja HOTeHIHAILHOTO
I10J11 Ha KOHEYHOM
MepEMEIICHUU 1 Ha
3aMKHYTOM ITyTH. CBSI3b
MEX]ly TOTEHIIUAIbHOMN
sHeprueii u cuioi. /Jlex/

OIIK-1-31
OIIK-1-Y1

J1.1
30132233

1.7

DHeprus npu
MOCTYIIATEIEHOM JIBHKCHHH.
3aKOH COXpaHEHUs U
MIPEBPALICHUS SHEPTHH IS
3aMKHYTBIX U HE3aMKHYTBIX
cucteM. SIBieHue ynapa.
VYopyruii u Heynpyrui
yaapbl. 3aKOHbI COXpaHEHHS
SHEPTHHU M MMITYIIBCA TIPH

YIPYrOM U HEYIIPyroM
coynapenuu. /Jlex/

OIIK-1-31
OIIK-1-V1

2.3
0152 53




1.8 KunemaTtuka 2 OIIK-1-31 JI1.1J13.3
MOCTYNATEIbHOTO U OIIK-1-V1 JI3.10
BpAIaTENbHOrO 010233
newkenust. /Tlp/

1.9 JlmHamMuKa nOCTynaTeIbHOTO 2 OIIK-1-31 JI1.1J12.2J13.
nerkenust. /TIp/ OIIK-1-V1 3J13.10

2139233

1.10 3aKOHBI COXpaHEHUS 2 OIIK-1-31 JI1.2J12.1J13.
HMMITyJIbCA U SHEPTUU IIPU OIIK-1-Y1 3 J13.8 J13.10
BpalaTelbHOM 213233
newkenu. /TIp/

1.11 CamocTosTenbHOoe 10 OIIK-1-31 JIT.1J13.7
n3ydernue marepuana B LMS OIIK-1-V1 010293
Canvas no Teme:Kunemartuka
MOCTYIIATENBEHOTO U
BpaIaTeIbHOTO
newxenus /Cp/

1.12 Bsoanoe 3ausarue /J1ab/ 1 OIIK-1-31 JI1.1J12.1J13.

OIIK-1-V1 YK 2 J13.11
-1-B1 2132233

1.13 | 3yueHne 3aKOHOB 3 OIIK-1-31 JI1.1J12.1J13.
JUHAMHKHU Ha Ipudope OIIK-1-Y1 VK 2J13.11
Atsyna /J1a6/ -1-B1 D1 9233

1.14 | M3y4eHue ynpyroro u 3 OIIK-1-31 JI1.1J12.4J13.
HEYIIPYroro yAapoB OIIK-1-Y1 VK 2 J13.11
mapos /J1a6/ -1-B1 013233

1.15 | KoutponHnas pabora 2 OIIK-1-31
Nel.1/Cp/ OIIK-1-V1 31 32 33
Paznen 2. /Innamuka
BPAaIIATEIbHOI0 ABMKEHHS

2.1 OCHOBHOE ypaBHEHHE 2 OIIK-1-31 J12.1
JIMHAMHUKU BpalllaTeIbHOTO OIIK-1-Y1 21 52 33
JIBIDKCHUS. MOMEHT CHUIBL.

MowmeHT ummyibca
OTHOCHTEIFHO TOYKH U OCH.
MoMeHT uHepLUU TBEPAOIO
Tena. Pacuer MoMeHTOB
WHEPINH TBEPIOTO Tela
OTHOCHTEIIBHO TJIABHBIX U
MPOU3BOJIBHEIX OCEH.
Teopema Il Teitnepa /Jlex/

2.2 Pabota u sHeprus npu 2 OIIK-1-31 JI1.1J12.3J13.
BpAlLATEIbHOM IBHKCHUU. OIIK-1-Y1 7
3aKOHBI COXpaHEHUS SHEPTUU 213233
¥ MOMEHTA UMITYJIbCa.

[Inockoe nBUKEHUE.
Kunernueckas sneprus npu
TIOCKOM JBMXeHUU /JIek/

2.3 JnHamuka BpamaTeasHOro 2 OIIK-1-31 JIT.1J12.1

newkenwust /TIp/ OIIK-1-V1 JI2.5J13.3
JI3.10
31 32 33

2.4 CamocTosATeNnbHOE U3y4YeTHHE 10 OIIK-1-31 J.1
matepuana B LMS Canvas no OIIK-1-Y1 JI1.3J12.5J13.
teme:IIpuMeHeHue TeopeMsl 7
[Irefinepa ans onpeneacHUs D1 D2 33
MoMeHTa uHepin Ten /Cp/

2.5 3aK0H COXpaHEeHHUsS MOMEHTa 2 OIIK-1-31 JI1.3J12.4J13.
HMMITyJIbCA U SHEPTUU IIPU OIIK-1-Y1 3 J13.10
BpallaTeIbHOM 213233
newxenu. /Tlp/

2.6 Ormpenienenne MOMEHTa 4 OIIK-1-31 JIT.1J12.6J13.
HWHEpLUH TelNa, OIIK-1-¥1 YK 2 JI3.11
CKaThIBAIOIIETOCS C -1-B1 213233

HaKJIOHHOM 1u1ockoctH /J1a6/




Pa3nen 3. Koieoanus u
BOJIHBI

3.1

JuddepennuanpHoe
ypaBHEHHE KOJIeOATEILHOTO
JIBIDKCHUSI U €70 PCLICHHE
JUTSL pa3JInYHbIX YCIOBHHA
kosiebanuii. CBoOOIHBIC
He3aTyXaroIlue KoeOaHus
MEXaHUYCCKHUX
OCIIMJUIATOPOB.
Maremaruyeckuii u
(u3nueckuii MasITHUKH.
Cr0)xeHre OTUHAKOBO
HAarpaBJIeHHbBIX
TapPMOHUYECKUX KOJIeOaHH ¢
OMHAKOBBIMHU U OJU3KAMH
qactoTamu. ClIo)KeHUE
B3aUMHO TIEPIICH UK YIISIPHBIX
konebanuit. /Jlex/

OIIK-1-31
OIIK-1-Y1

01 52 53

32

CBo0oHBIE 3aTyXal0IIne
kosebanus. KoaddunueHt
3aTyXaHusl.
Jlorapudmugaeckuii
JICKPEMEHT 3aTyXaHHS.
CoOcTBeHHAs YacToTa
OCHMJLISATOPA U YaCTOTA
3aTyXaloUMX KoJIeOaHuu.
[MpeBpameHue sHEPrUN
OCHMJLIATOPA TIPU
3aTyXaroIIHX
kosrebanusx. /JIex/

OIIK-1-31
OIIK-1-Y1

1.1
0152 53

33

CamocTosTenbHOE H3yUeTHHE
Mmatepuana B LMS Canvas no
Teme:buenus. Ourypsl
Jluccaxy /Cp/

OIIK-1-31
OIIK-1-V1

JI1.1J12.5J13.
7
01 52 53

34

BrinyxneHHbIe
MeXaHH4ecKue KoieOaHus.
YpaBHeHME YCTaHOBUBIIMXCS
BBIHY)KIECHHBIX KOJIeOaHHUIA.
ITpeBpamenue suepruu npu
BBIHY)KICHHBIX KOJICOQHHMSAX.
SIBnenue pe3oHanca. /JIex/

OIIK-1-31
OIIK-1-Y1

JI1.1J12.3
0152 353

3.5

CamocTosTenbHOE H3YUeTHHE
Matepuana B LMS Canvas no
TeMe: SIBiIeHne pe3oHaHca B
Hayke 1 Texauke /Cp/

OIIK-1-31
OIIK-1-Y1

JI1.1J13.5
013253

3.6

[IpomonbHBIE U TTOTIEPEYHBIE
BOJIHBI B YIIPYTOii cpeze.
BonHoBoe ypaBHeHUE.
®dazoBas CKOPOCTb, YACTOTA U
JUTMHA BOJIHBL. Y paBHEHUE
TIOCKOU U cheprudaeckoit
BOJHBL. [10TOK 3HEpTHH TIpH
BOJIHOBOM I1pouiecce. Bektop
IUIOTHOCTHU TIOTOKA

sHepruu. /Jlex/

OIIK-1-31
OIIK-1-Y1

0132 53

3.7

CaMoCTOSsITENbHOE N3YUETHUE
Mmatepuana B LMS Canvas no
Teme:CBOMCTBA 3BYKOBBIX U
yABTPa3BYKOBBIX BOJIH U HX
HCTIONIb30BaHHUE B
metatypruu /Cp/

OIIK-1-31
OIIK-1-V1

JI1.1J12.3J13.
7
013233

3.8

CaMocTosTeNnbHOE U3yUYerHre
Matepuana B LMS Canvas no
teme: CroxxeHue
konebanuii /Cp/

OIIK-1-31
OIIK-1-Y1

J12.2J13.3
0132 53




39

CamocTosTenbHOe H3yUeTHHE
Matepuana B LMS Canvas no
teme:Ilepnon komebanus
MaTeMaTHYECKOTO,IPYKHHHO
ro MasTHUKOB /Cp/

OIIK-1-31
OIIK-1-Y1

JI1.1J12.1J13.
3
0152 53

3.10

TapMoHHYecKHe KONeOaHuUsI.
crokeHue konebanui. /TIp/

OIIK-1-31
OIIK-1-Y1

JI3.10
01352 53

3.11

Ormpenenenue yCKopeHus
CBOOOIHOIO MaIeHUs C
MOMOIIIBI0 YHUBEPHAIBHOTO
MasiTHHKa /J1a6/

OIIK-1-31
OIIK-1-Y1 VK
-1-B1

JI1.1J12.6J13.
2J13.11
013233

3.12

Konrponnas pabora
Nel.2 /Cp/

OIIK-1-31
OIIK-1-V1

01 52 53

Pa3nen 4. OcHOBBI
PeIATHBHCTCKON MeXaHUKH

4.1

OnbIT MaiikenscoHa.
IMocTynarsl cnenuaabHON
TEOPUU OTHOCHTEIBHOCTH.
[IpeoGpazoBanus Jlopenua.
PenstuBuCTCKMIT 3aKOH
CJI0>KEHHSI CKOPOCTEH.
PensTuBHCTCKAs TUHAMUKA.
Macca, UIMIyIIbC, SHEPTUS
YaCTHIEI B TEOPHU
OTHOCHTEIIFHOCTH.
PenstuBucrckas ¢popma
3aKOHOB JMHAMUKH. 3aKOH
B3aMMOCBS3H MacChl 1
sHepruu /Jlex/

OIIK-1-31
OIIK-1-V1

01 52 53

4.2

CaMocTosTeNnbHOE H3yUYerHre
Matepuana B LMS Canvas no
teme:Ilonroroska x
KOHTPOJBbHOI pabdore. /Cp/

10

OIIK-1-31
OIIK-1-Y1

JI1.1J13.7
0152 53

Pazgen S. Monexkynsipuast
¢u3UKa 1 TePMOAUHAMUKA

5.1

YpaBHEHHE COCTOSHUS
H/ICaTTHHOTO Ta3a.
N3ompoueccsl.
TenaoeMKOCTb HeaabHOro
ra3a. BHyTpeHHsIsI SHepTus
TEPMOJMHAMUYECKON
CUCTEMBI. Anra0aTHYecKuit
npouecc. [lepBoe Hauano
TepMoaAnHAMUKHY /JIex/

OIIK-1-31
OIIK-1-V1

J1.1
01 52 53

5.2

CaMOCTOSTEIbHOE U3yUErHUE
Mmarepuana B LMS Canvas o
teme:[TonutpomnHsle
nponeccs! /Cp/

OIIK-1-31
OIIK-1-Y1

JI1.1J12.4
3013233

53

OCHOBHOE ypaBHEHUE
MOJIEKYIISIPHO-KHHETHYECKOH
Teopuu. 3aKOH
PaBHOMEPHOTO
pacrpeneneHus YHePTUH Mo
CTEIEHSIM CBOOOIBL.
Pacnpenenenune monexyn
WJEaIbHOTO ra3a Mo
cKopocTsaM MakcBea.
Pacnpenenenue no
MOTEHIIMATBHBIM YHEPTUSIM
Bonsmana. Bropoe Hauano
TepMoguHaMUKH. Lk
Kapno. /JIex/

OIIK-1-31
OIIK-1-Y1

01322 33




54

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

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

nepexonsl. /JIex/

OIIK-1-31
OIIK-1-Y1

J1.1
0132 53

5.5

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

OIIK-1-31
OIIK-1-Y1

JI1.1J13.3
0132 33

5.6

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

TexHuke /JIex/

OIIK-1-31
OIIK-1-Y1

1.1
0152 53

5.7

CaMOCTOSTENbHOE U3YUErHUE
Mmarepuana B LMS Canvas o
teme: JledexTsl B
KpHCTAJLIaX : TOYCUHBIC
JeEeKThI, TUCIOKALUT 1
rpanuusl 3eped /Cp/

OIIK-1-31
OIIK-1-Y1

JI1.1J12.4J13.
7
013253

5.8

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

OIIK-1-31
OIIK-1-Y1

J1.1
JI1.1J12.2J13.
3J13.10
3013233

59

PuznyecKkue OCHOBbI
TepmoauHamuku. /T1p/

OIIK-1-31
OIIK-1-Y1

JI1.1J12.2J13.
3J13.10
01 52 53

5.10

CaMOCTOSTENIbHOE U3YUErHUE
Matepuaia B LMS Canvas no
TeMe:BHyTpeHHss sHeprus
npeansHOTO Ta3a.lleproe
Hayajo

TepMoauHaMuku. /Cp/

10

OIIK-1-31
OIIK-1-Y1

J1.1
013233

5.11

OmnpeneneHre OTHOICHUS
VIETBHBIX TEIIOEMKOCTEH
rasa MEeTOI0M
a11uadaTHYECKOro
pacmupenus /J1a6/

OIIK-1-31
OIIK-1-Y1 VK
-1-B1

JI1.1J13.2
0152 53

5.12

KonuponbHas
padoraNel /KouTp.pab./

OIIK-1-31
OIIK-1-V1

JI1.1 JI1.1
01 52 53

5.13

Dk3aMeH /Dx3amen/

34

OIIK-1-31
OIIK-1-Y1

Pa3nen 6. DaekTpocraTnka




6.1

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

OIIK-1-31
OIIK-1-Y1

2.3
0132 53

6.2

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

OIIK-1-31
OIIK-1-Y1

2.3
0132 53

6.3

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

OIIK-1-31
OIIK-1-Y1

J2.3
30132233

6.4

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

OIIK-1-31
OIIK-1-V1

JI1.1J12.2J13.
5
013233

6.5

CaMOCTOSTENIbHOE U3YUErHUE
Mmarepuana B LMS Canvas no
teme: Teopema ["aycca u ee
IIPUMEHEHUE JJIs pacueTa
HaINpPsDKEHHOCTH
3JIEKTPOCTATHUECKOTO

nonst /Cp/

OIIK-1-31
OIIK-1-Y1

JI2.5]13.7
30132 33

6.6

Bsoxuoe 3ausarue /J1a6/

OIIK-1-31
OIIK-1-Y1 VK
-1-B1

JI2.6J13.1
J3.12
0132 33

6.7

Uccnenosanue
3IIEKTPOCTATUYECKOTO OIS
METOJIOM

MonenupoBanus /J1ad/

OIIK-1-31
OIIK-1-Y1 VK
-1-B1

JI3.1J13.12
0152 353

Pa3gen 7. OcHoBBI TEeOpUU
NMPOBOJUMOCTH




7.1

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

OIIK-1-31
OIIK-1-Y1

JI2.2J13.5
0132 53

7.2

CamocTosITenbHOE U3YUeTHHE
Mmatepuana B LMS Canvas no
TeMe: DIEKTPUUECKUM TOK B
Bakyyme /Cp/

OIIK-1-31
OIIK-1-Y1

JI3.5
0152 53

7.3

CaMocTosTeNnbHOE U3yUYerHue
Matepuana B LMS Canvas no
TeMe: DIeKTPUYECKHI TOK B
razax /Cp/

OIIK-1-31
OIIK-1-Y1

JI3.5
0152 353

7.4

CaMocTosTeNnbHOE H3yUYerHre
Matepuana B LMS Canvas no
TeMme: BricokoTemmepaTypHast
CBEPXIPOBOIUMOCTD U
HAaIpaBJICHHS €€
WCIIONTb30BaHUS B

texuuke /Cp/

OIIK-1-31
OIIK-1-Y1

JI1.1J13.5
0132 53

7.5

CamocTosTeTbHOE H3YICeTHHE
matepuaia B LMS Canvas no
teme:[TomynpoBogHUKOBEIE
IpuOOPHI U X IPUMEHEHNUE B
Hayke u Texauke /Cp/

OIIK-1-31
OIIK-1-Y1

JI1.1J13.6
013233

7.6

3aK0HBI HOCTOSTHHOI'O TOKA.
Pab6ora 1 MOIHOCTE
ANEKTPUIECKOTO TOKA. 3aKOH
Jxoyna-Jlenna /Tlp/

OIIK-1-31
OIIK-1-Y1

JI1.1J12.6J13.
7
01 52 53

7.7

CamocTosTenbHOe H3yUeTHHE
Matepuana B LMS Canvas no
teme:KoHTponHas padoTta

Ne2.1 /Cp/

OIIK-1-31
OIIK-1-Y1

JI2.5J13.5
01352 33

7.8

enu mocTostHHOTO
ToKa /J1ab/

OIIK-1-31
OIIK-1-Y1 VK
-1-B1

JI2.6J13.1
JI3.12
0152 53

Paszgen 8. MaruuTHoe moJie
MOCTOSIHHOI0 TOKA

8.1

[Tone aBuxymerocs 3apsana u
MIPOBOJHUKA C TOKOM.
Bzanmoneiictere
MIPOBOJTHUKOB C TOKOM.
BexTop marauTHOMI
WHIyKIuU. Buxpesoit
XapaKTep MarHUTHOTO TIOJIS.
3akon buo-Casapa-Jlamnaca.
MarHutHoe 1oJje npsMoro u
KpPYTOBOTO TOKOB.
[IpoBoaHMK C TOKOM B
MarHuTHoM nose. Cuna
Awmriepa. J[BrxeHue
ANIEKTPUIECKOTO 3apsiia B
MarHuTHOM moje. Cuna
Jlopenua. /JIex/

OIIK-1-31
OIIK-1-Y1

0132353




8.2

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

OIIK-1-31
OIIK-1-Y1

0132 53

83

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

OIIK-1-31
OIIK-1-Y1

J1.1
013253

8.4

CaMocTosTeNnbHOE U3yUYerHue
Matepuana B LMS Canvas no
teme:IIprMeHeHne SBIeHHS
3JIEKTPOMArHUTHOU
HMHAYKIKU B TexHuke /Cp/

OIIK-1-31
OIIK-1-Y1

1.1
0152 53

8.5

CaMocToATeNbHOE U3y4eTHHE
Mmatepuana B LMS Canvas no
TeMe:THAyKIIMOHHBII HarpeB
Metaiia. BuxpeBbie

toku /Cp/

OIIK-1-31
OIIK-1-V1

J1.1
01 52 53

8.6

MarsautHoe 1oJie B BaKyyMe.
3akon buo-Casapa-
Jlanmnaca. /Ip/

OIIK-1-31
OIIK-1-Y1

JI1.1J12.4J13.
6
013233

8.7

CamocTosTenbHOE H3yUeTHHE
Mmatepuana B LMS Canvas no
Teme:TeopeMa 0 LUPKYIALUU
BEKTOPAa MarHUTHOM
nuayknuu /Cp/

OIIK-1-31
OIIK-1-V1

J1.1
0152 53

8.8

Cuna Jlopenna. Cuna
Awmmepa /TIp/

OIIK-1-31
OIIK-1-V1

JI1.1J13.6
01 52 53

8.9

CaMOCTOSTENBHOE U3yUErHUE
Matepuaia B LMS Canvas no
teme:KoHTpoisHas pabora
Ne2.2 /Cp/

OIIK-1-31
OIIK-1-Y1

JI1.1J13.7
013233

8.10

3aKOH 2JIEKTPOMarHUTHOM
uHIyKId. CaMOUHIYKIIHS.
WupykrusHocts /T1p/

OIIK-1-31
OIIK-1-Y1

JI1.1J12.5J13.
6
0152 53

&.11

N3y4eHue sBICHUA
3JIEKTPOMAarHUTHOM
unIyKimu /J1a6/

OIIK-1-31
OIIK-1-Y1 VK
-1-B1

JI2.6J13.1
JI3.12
30132 33

8.12

Onpexenenue
TOPU30HTAIIEHON
COCTABJISIONICH MAarHUTHOTO
moJjs 3emu /J1a6/

OIIK-1-31
OIIK-1-Y1 VK
-1-Bl

JI2.6J13.1
JI3.12
01 52 53

Paszgen 9.
DJIeKTPOMATHUTHBIE
KoJIe0aHus




9.1

Juddepenimansaoe
ypaBHEHHUE KOJICOaHUI B
JIIEKTPHYECKOM KOHTYpE.
CoOcTBeHHBIE KOJIeOaHNs B
KOHTYpE, HE COZICpKAIIEM
AKTHBHOTO CONIPOTHBIICHHSI.
[Teproa rapMoHHYECKHX
konebanuii, popmyna
TomcoHa. 3aKOH U3MEHCHUS
3apsaa U HalpsHKCHUST Ha
o0KITafKax KOHJAEHCATOpa U
TOKa B KOHTYype. 3aKOH
COXpaHEHHMS SHEPTUH IPU
TapMOHNYECKHX KOJICOAHUSAX.
CoOcTBeHHBIE 3aTyXaloIIne
KoneOaHus. 3aKOH
W3MEHEeHUS 3apsina u
HAIMPSDKCHUSI HA 00KIaIKax
KOHJICHCATOpa U TOKa B
koHType. /Jlek/

OIIK-1-31
OIIK-1-Y1

J3.9
0132 53

9.2

[peBpamenue sHEPTHHN TPH
3aTyXaloNnX KOJeOaHHsIX.
BhIHYXICHHBIC KOJICOaHUs B
KOHTYpe. Y CTaHOBHBIIIHECS
BBIHY)KICHHBIE KOTCOaHMS.
EMKOCTHOE 1 HHAYKTHBHOE
COIPOTHUBIICHUE KOHTYpA.
Pe3onanc HanpspkeHUd 1
TOKOB B K0JIeOaTETbHOM
koHType. /Jlex/

OIIK-1-31
OIIK-1-V1

01 52 53

9.3

CaMocTosTeNnbHOE U3yUYerHue
Matepuana B LMS Canvas no
teme:Mcnonb3oBaHue
SIBIICHUSI PE30HAHCA B
texuuke /Cp/

OIIK-1-31
OIIK-1-Y1

JI1.1J13.7
0152 353

Pazgen 10.
DJIeKTPOMATrHUTHOE 10JIe.
Boanbl

10.1

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

Maxkcsemna. /Jlex/

OIIK-1-31
OIIK-1-Y1

0152 53

10.2

CaMOCTOSTENBHOE U3YUYErHUE
Mmarepuana B LMS Canvas o
Teme:BoiHOBOE ypaBHEHHE.
®da30Basi CKOPOCTh
JJIEKTPOMATHUTHBIX BOJIH.
DJeKTpoMarHuTHasi TEOpHs
ceeta. /Cp/

OIIK-1-31
OIIK-1-Y1

JI1.2J12.3J13.
7
013253

10.3

DNeKTpOMAarHUTHBIE
kosebanust. /TIp/

OIIK-1-31
OIIK-1-V1

JI1.1J13.7
JI3.9
30132 33




10.4

CamocTosTenbHOe H3yUeTHHE
Matepuana B LMS Canvas no
TeMe: Y paBHEHHUE TIIOCKON U
cheprieckoit
9JIEKTPOMAarHUTHOW BOJIHBI.
BonHOBO# (pOHT 1 BOJTHOBas
MIOBEPXHOCTH. J[IiHA BOJHEL,
BOJIHOBOH BekTOp. JIuHeiiHas
noJsipu3aiust BosiH. /Cp/

OIIK-1-31
OIIK-1-Y1

JI1.1J12.3J13.
7
0152 53

10.5

CaMocTosITeNIbHOE U3YUeTHUE
Mmatepuana B LMS Canvas no
teme:Ilonroroska
KOHTPOJIbHO# pabote /Cp/

OIIK-1-31
OIIK-1-V1

JI1.1J13.7
01 52 53

Pa3nen 11. BoaHoBas
ONTHKA

Wurepdepennus csera.
KorepenTtHocTh
9JIEKTPOMArHUTHBIX BOJIH.
PasHocTh (a3 n onTHyeckas
pa3HocTh xoj1a. Pacuer
UHTEpPEPEHIUOHHON
KapTHUHBIL: YCIIOBUS
MaKCHMyMOB ¥ MUHUMYMOB
WHTEHCUBHOCTH. /JIex/

OIIK-1-31
OIIK-1-Y1

01322 33

11.2

CaMocTosTeNnbHOE H3yUYerHre
Matepuana B LMS Canvas no
Teme:CrocoOb! MoTydeHus
KOTEPEHTHBIX CBETOBBIX
BoutH. /Cp/

OIIK-1-31
OIIK-1-Y1

JI1.2J12.4J13.
7
01 52 53

Wnrepdepennus ceera Ha
TOHKUX ieHKaX. Komnbia
Herorona. [udpaxmms
cera. [Ipunnun ['toiirenca-
®penenst. 3oub1 Openens.
Judpakmus Openens Ha
KPYTJIOM OTBEPCTUH H
HENpO3pauHOM JHCKE.
30HHbBIE MTACTHHKH. /JIek/

OIIK-1-31
OIIK-1-V1

0152 53

11.4

CaMOCTOSTENIbHOE U3y4YErHUe
Mmarepuana B LMS Canvas o
Teme:CaMoCTOATENBHOE
n3ydyernue marepuana B LMS
Canvas no
teme:Mcnonb3oBaHue
SBJICHUS UHTep(EpEeHINH B
texuuke. /Cp/

OIIK-1-31
OIIK-1-Y1

JI1.1J13.7
012233

11.5

INonspusanus ceera npu
OTPaXCHHUU U TPEIOMIICHUT
Ha TPaHUIIEC H30TPOITHBIX
JIUAJIEKTPUKOB. 3aKOH
Bprocrepa. /Jlex/

OIIK-1-31
OIIK-1-Y1

30132 33

CamocTosTenbHOE H3yUeTHHE
Matepuana B LMS Canvas no
teme:VHTEpdepeHnns
MOJAPU30BAHHOTO CBETA.
UckyccTBennas
anusorponus. /Cp/

OIIK-1-31
OIIK-1-Y1

J1.1
0132 53

Pa3nen 12. KBanrosBo-
OIITHYECKUEC ABJICHUA

12.1

TemoBoe U3My4eHUE U
JIFOMUHECLIEHIINS. 3aK0H
Kupxroga. PaHoBecHas
TUIOTHOCTH YHEPTUH
n3nydenus. Msnydenue
a0COJIIOTHO YEPHOTO Tena.
Cepoe Temno /JIex/

OIIK-1-31
OIIK-1-Y1

013233




12.2 3axonsl Credana-bonpimana 3 OIIK-1-31 J2.1
u Buna. ®opmyna Panes- OIIK-1-V1 213233
Joxunaca. @opmyna [Tnanka.

Panumanuonnas, sipkocTHas,
LBETOBAst
Temriiepartypsl . /Jlex/

12.3 | CamocrosiTenbHOE U3yderHue 3 OIIK-1-31 2.4
Matepuana B LMS Canvas no OIIK-1-V1 010293
teme:Kontpomnnas paborta
Ne2.3 /Cp/

12.4 | CamocrosiTenbHOE U3ydeTHUE 3 OIIK-1-31 JI1.1J12.4
Mmatepuana B LMS Canvas no OIIK-1-V1 010293
TeMe:PeHTreHOCTpYKTYpHBIH
aHaJlu3 ¥ €ro pojib B
METaJUTypTHy U
MetasutoBeneHuu. /Cp/

12.5 | BHemHui U BHyTpeHHHH 3 OIIK-1-31 1.2
dboroaddexr. OmpiT bore. OIIK-1-V1 213233
CBoiicTBa ()OTOHOB.

KopmyckynspHo-BOIHOBOM
nyanusM ceta. D ekt
Kommrona /JIex/

12.6 | 3aKoHbBI paBHOBECHOT'O 3 OIIK-1-31 JI1.1J13.9
TeryIoBoro m3mydenus. /I1p/ OIIK-1-Y1 3132 33

12.7 | DOTONEKTPUUECKUIA 3 OIIK-1-31 J1.1
addexr. /Tp/ OIIK-1-Y1 JI1.2J11.1J13.

9
3132 33
Pa3gen 13. Atomuast
uznka

13.1 | 3aKOHOMEPHOCTH B CIIEKTPax 3 OIIK-1-31
n3ydeHus aToMoB. OTIBITHI OIIK-1-V1 213233
Pesepdopaa o paccestaumio a-
yactull. Moaenu aToma.

[Toctynatel bopa. Teopus
Bopa niist atoma Bogopona.
KopmyckynspHo-BOIHOBOK
nyanusM. /Jlex/

13.2 | CamocTosTenbHOE N3yderHue 3 OIIK-1-31 JI3.7
Matepuana B LMS Canvas no OIIK-1-Y1 213233
TeMme: BoTHOBBIE U KBaHTOBBIC
cBoiicTBa cBeta. /Cp/

13.3 | M3yuenue paboTHI ra30BOro 3 OIIK-1-31 JI2.6J13.4
nasepa /J1ab/ OIIK-1-Y1 YK JI3.12

-1-B1 3132 33
13.4 /3auérCOn/ 3 OIIK-1-31 2.2
OIIK-1-Y1 212233
5. ®OHJ OHEHOYHBIX MATEPHUAJIOB
5.1. KonTpoJibHbIe MeponpusaTHs (KOHTPOJIbHAsA padoTa, TeCT, KOJJIOKBUYM, IK3aMEH U T.IT), BONPOCHI I
CaMOCTOSITeJIbHON MOATOTOBKHU
Kon KoHnTponsHOe Iposepsienmere
KM MepOTpUATHE WHAUKATOPBI Bompock! 111 oArOTOBKU

KOMIIETCHIIUI




KM1

KonrponbHas
paborta Nel.1

OIIK-1-31;0I1K-1-
V1

Teoperuueckue BOIPOCH! K KOHTPOIbHOU padote Nel

1. OCHOBHbIE KUHEMAaTHYECKHE BEIMUMHBI TOCTYATEIBHOTO JABMKEHHS
Tena (IyTs,

HepeMeIlieHe, CPeAHsAsS 1 MTHOBEHHAs CKOPOCTH, CpeTHee U
MI'HOBEHHOE YCKOPEHHUS).

2.0OCHOBHBIC KHHEMAaTH4ECKUE BEITMYUHBI BPAIIATEILHOTO JIBHXKECHHS
Temna (YriioBoe

nepeMeleHne, CPeAHsAs 1 MTHOBEHHAs YIJIOBasi CKOPOCTH, CpeHee U

MTHOBEHHOE yIJI0BOE YCKOPEHHUS).
3.Ilepssrif 3akoH HetfoToHa (popMyIHpOBKa, MOHATHE HHEPIUATHLHOW 1
HEMHEPLUAJIbHOU

CHCTEM OTCUETa, IPUMEPHI HCIOTIb30BAHUS 3aKOHA).

4. Macca. Cwuia. Bropoit 3akon Hetotona (popMynupoBka, MosicCHEHHE,
MpUMEphI IPaKTHIE-CKOTO UCIIOIH30BAHMA).

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

9TOTO 3aKOHA).

6.VImnynec Tena. IMnynbce cuibl. 3aKOH COXPaHEHUs! UMITYJIbCa
cuctemsl Tel (GopMyaHpPOB-Ka, 3HAYEHUE ITOTO 3aKOHA, IPUMEHEHUE
Ha TPaKTHKeE).

7.Mexanmueckast pabota. MOITHOCTb.

8. Kuneruueckasi Heprus Tena U CUCTEMBI Tell (ONpeaeNeHus,
(hopMyIBI pacdeTa MpH HO-CTYIATSIBHOM H BPAIATEIEHOM
JIBIDKCHUSIX, IOSICHEHNE BCeX (PM3NYECKUX BEJIMYHH).

9. IloTeHnmanbHas SHEPTHUS Tela U CHCTEMBI Tel (OIpeIeNIeHus,
(hopMyIibl pacdera MpH MO-CTYMATENFHOM M BpalaTelbHOM
JIBIDKCHUSIX,, IOSICHEHHE BCEX (PU3NYCCKHUX BEJIMYHUH).

10.3aK0H cOXpaHEHUs U IPEeBpalleHUs] MEXaHMUECKOI SHepruu
(dbopmynrpoBKa 3aKOHa, O-SICHEHHE BCEX (PU3MYECKUX BETMYHH, IS
KaKHX CUJI BBIITOJTHSIETCS).

IIpakTiueckne 3agaHus K KOHTPOIBHOH paboteNel mepBrIit cemecTp
(obmue hopMynupoB-KH):

1.[IBm:keHre MaTepuaabHOM TOUKH 3aJJaHo ypaBHeHHeM . Haiinure
ypaBHE-HHS 3aBUCUMOCTEH ; CPEIHIOI0 CKOPOCTh M CpeHEe YCKOPEHHUE
Tena B MHTepBaie oT 1 1o 4 c.

2. Yepes G0k nepekuHyT mHyp. K KOHIaM IIHypa MpUBs3aHbl 1B
rpy3a Maccoit 400r n 500r. C xakiuM yCKOpeHHeM OyIyT IBUTaThCs
rpys3sl ?

3. Ha penbcax crout miaardopma maccoit 10 T. Ha mnardopme
YKPEIUIEHO OPYAUE, MAacCOil 5 T, U3 KOTOPOTO MPOU3BOAUTCS BBICTPE
BJIOJTb penbcoB. Macca caapsina 100 kr, ero ckopocts 500 m/c.
Omnpenenure CKOPOCTh MIAT(HOPMBI IIOCIE BRICTPENa.

4. Tlyns maccoii 10 1, gereBmas co ckopoctbio 600 M/c, monana B
OaJUTMCTHYECKHMIA MasTHUK Maccoi 5 Kr W 3acTpsiia B HeM. Ha kakyro
BBICOTY MOJHSJICSA MasTHUK?




KM2

KonrponbHas
pabota Nel.2

OIIK-1-31;0I1K-1-
V1

Teoperuueckue BOIPOCH! K KOHTPOIBHOU pabote Ne2
1. MoMeHTBI MHEPIMU TOUYKH U Tena. [IpuMepbl MOMEHTOB HHEPLIUH
Pa3IHMYHBIX Tel.
2. Teopema llreiinepa.
3.MowmeHT cuitsl (onpeaesnenue, Gopmyina, pUCyHOK, €IUHHUIIBI
U3MepeHNs (PU3NUECKUX BENM-UUH, POJIb 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.AHanorus MeX Ty QU3NIECKIMHI BEITMIMHAMH IIOCTYIATEIFHOTO U
BpAIIATEIbHOTO JBIDKE-HHUS.
7. l'apmoHnueckue KoseOanus , UX BUJIBI U XapaKTEPUCTHKU.
8. MasiTHUKH, BBl MASITHUKOB
9.luddepenmansHoe ypaBHEHHE CBOOOTHBIX TAPMOHIMUECKIX
KoJIeOaHuil U ero pelieHue.
10.3aK0HBI H3MEHEHUS] CKOPOCTH, YCKOPEHUS U CUJIBI IIPU
TapMOHNYECKHX KOJICOAHUSAX.

[MpakTrdeckue 3a1aHust K KOHTPOJIBHOM paboTeNe2 mepBhIil ceMecTp
(obmme GopMyTHPOB-KH):

1. TOHKOCTEHHBII LIMIMHAP ¢ AMaMeTpoM ocHoBaHUs D=20 cm
u maccoi m=10 Kr Bpamiaercs coryiacHo ypaBHeHH0 p=A+Bt+Ct3, rae
A=2 pax; B=3 pan/c; C=0,4 pan/c3. OnpenenuTs nelcTBYIOMMNI Ha
UWIMHAP MOMEHT ¢l M B MOMEHT BpeMeHH t=2 c.

2. Ha kparo mnatdopmsl B Buae aucka auamerpoM D=2 M u
Mmaccoil 120kr, Bpaiarouieics o MHEpLUUN BOKPYT BEPTUKAIbHOM ocH ¢
gactotoi n1=12 mua—1, cTout uenoBek maccoid m1=50 kr. Korma
YeJI0BeK Tepewiesn B HeHTp 1aT(hOopMBbl, TO YaCTOTa BpAILEHUS
n3MeHunach. OnpenenuTb KOHEUYHYIO 4acTOTY BpalleHus. MOMEHT
MHEPIIUH 9eJIOBEKA PACCUNTHIBATE KAK JJIS MAaTepPHATILHON TOUKH.

3. Juck paguycom R=20 cMm xonebiercs oxoo
TOPU30HTAILHON OCH, IPOXOJAIIEH uepe3 cepe-AuHy paauyca.
Omnpenennre NepHo.T KOIeOaHHH TUCKA.

4. CIIIONIHOW MUIIMHAP Maccoil m = 4 Kr katutcs 6e3
CKOJIb)KEHUS 10 TOPU30HTAIbHON NIOBEPX-HOCTHU. JIMHEHast CKOPOCTh L
ocu NWIMHIpA paBHA 1 M/c. OTIpenenTh MOIHYI0 KHHETHIECKYIO
SHEPTHIO IAINHPA




KM3

KonrponbHas
pabdota Nel

OIIK-1-31

Teoperuueckue BOIPOCH! K KOHTPOIbHOU padote Nel
1.OcHOBHOE ypaBHEHUE MONEKYIIPHO-KHHETUYECKAsl TEOPHS
H/ICaTTbHBIX Ta30B.
2.YpaBHeHHE COCTOSIHUS UACAIBHOIO ra3a.
3.CpenHee 4HCII0 CTOIKHOBEHHUH U CpeHss IIMHA CBOOOIHOTO
npobera MOJNEKyII.

4.5IBneHne epeHoca. Y paBHEHHE TEIUIONPOBOIHOCTH, THMODY3HH
B BHYTPEHHETO TPCHUSL.
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
TEPMOANHAMHUKH K H30-TIPOIIECCAM.

9.AnuabaTHBIH poIiecc.

10. OO6pariMble 1 HeOOpaTHMBIE TEIUIOBBIE MIpoLeccH. Bropoe
HaJaJI0 TEPMOJUHAMHUKH.
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 n30-0apHo HarpeT oT 300 K 10 350 K.
Kaxyro paboTy npu 3TOM MOYET COBEPLINTH a3 U KaK U3-MEHHUTCS €ro
BHYTPEHHSS SHEPruUsi?




KM4

DK3aMeH

OIIK-1-31;0I1K-1-
V1

Teopernueckre BOIPOCH! U MPAKTUUECKUE 3aJaHUS YK3aMEHAIIMOHHBIX
Ouneros

1. OcHOBHBIE KHHEMATHUECKHE BETMINHBI TOCTYIIATEIEHOTO JBIKCHUS
Tena (IyTs,

nepeMelieHne, CpeaHsas U MTHOBEHHas CKOPOCTH, CpeiHee U
MTHOBEHHOE YCKOPEHHUS).

2.OCHOBHBIEC KHHEMaTHIECKHE BETMIHHBI BPAIaTeIEHOTO IBHKCHUS
Tena (YrJioBoe

nepeMelieHne, CPeAHsAs 1 MTHOBEHHAs YIJI0Basi CKOPOCTH, CpEHEE U
MTHOBEHHOE YTJIOBOE YCKOPECHUS).

3.Ilepssriif 3akoH HetoToHA ((popMyTHpOBKa, MOHATHE HHEPLIUATHHON 1
HEUHepIUAIbHON

CHCTEM OTCYETA, IPUMEPBI HCIONb30BAHUS 3aKOHA).

4.Macca. Cuma. Bropoii 3axon HeioTona (popmynupoBka, nosicHeH#e,
IpUMephI IpaKTHYe-CKOT0 UCTIONb30BaHus ). Tpetuii 3akon HeloToHa
(popmynupoBKa 3aKOHa, OSICHEHUE HA PU-CYHKAX, CIICIICTBUS U3
9TOTO 3aKOHA).

5.MoMeHTBI uHEpLMY TOYKH U Tena. IIpumepsl MOMEHTOB HHEPLIUU
paznuuHbix Ten. Teopema LlTeitnepa.

6.MomeHT cuitbl (onpeneneHue, Gopmyiia, PUCYHOK, €IMHHUIBI
U3MepeHns GI3UYECKUX BEITMIHH, POJIb MOMEHTA CHIIBI BO
BpaIIaTeIbHOM JIBIDKCHUH TETa).

7.0CHOBHOE ypaBHEHUE AMHAMUKH BPaIIaTEIbHOTO IBIKEHUS
(popmynrpoBKa, MOsSICHEHNE BCeX (PM3MIECKIX BEIUYNH, SIMHUIIBI
U3MEPEHHS).

8.Mmmynsc Tena. IMmynbe cuibl. 3aKOH COXPaHEHHs UMITYJIbCa
cucTeMsl Te (HOpMyIHpOB-Ka, 3HAYEHHE ITOrO 3aKOHA, IIPUMEHEHHE
Ha MPaKTHKE).

9.3aKk0H cOXpaHEeHUs] MOMEHTa UMITynbca ( HopMyIHpOBKa 3aKOHA,
3aIUCh 3aKOHA JUIS

JIBYX TeJl, 00BsICHEHHE BCeX (DPM3MUECKUX BEJIMYMH, PHCYHKH).
10.AHanorus MeXay GU3HIECKUMH BEIMYMHAMH MOCTYIATEIFHOTO U
BpAIIATEIbHOTO JIBU-KEHHS.

11.Mexanudeckas padora. MomHocTth. Kunerndeckas u
MOTEHIMANbHAS YHEPT U Tella U

CHCTeMBI Tel (ompeaeneHus, GopMyIIbl pacdeTa pU MOCTYIATEIbHOM U
BpaIlaTeIbHOM

JIBIDKCHUSIX, IOSICHEHHE BCEX (PM3NYECKUX BEJIMUHNH).

12.3aK0H COXpaHEHUS U IPEBPALLIECHUS MEXAHUYECKON SHEPTUU
(dbopmynurpoBKa 3aKoHa, MO-SICHEHUE

BCEX (PM3UUECKUX BEJIMYMH, NI KAKUX CHJI BBIITOIHAETCS).
13.I'apmoHmIUIecKkne KoeOaHns 1 UX XapaKTePHUCTUKH.

14. TlucdepenipanpHOe ypaBHEHHE CBOOOIHBIX TAPMOHHYECKUX
KoJIe0aHHMI U ero peueHue.

15.3aK0HBI U3MEHEHUSI CKOPOCTHU, YCKOPEHUSI U CUJIBI IPU
TapMOHUYECKHX KOJICOaHUSAX.

16.0OcHOBHOE ypaBHEHHE MOJIEKY/SPHO-KHHETUYECKAs! TEOPHS
UJIealbHbIX Ta30B.

17.YpaBHEeHHUE COCTOSAHUS UEATBHOIO ra3a.

18. CpenHee 4MCIIO CTOIKHOBEHUH U CPEAHSS JUIMHA CBOOOJHOTO
npobera MOJNEKYII.

19.51Bnenne eperoca. Y paBHEHHE TEIUIONPOBOTHOCTH, TH(DYy3HH B
BHYTPEHHETO TPEHHSI.

20.Yucno crenenelt cBOOOAbI MOJIEKYIbL. 3aKOH PAaBHOMEPHOTO
PpacmpeneNIeHs S3HEPTHHU 110 CTETICHAM CBOOOBI MOJIEKYII.

21.Pabota u Ternora Kak (GopMbI nepenayn 3Hepruu. Padora rasa npu
U3MEHEHUH 00beMa.

22.KonuuecTBo TEMIOTHL. TeNn0eMKOCTb.

23.IlepBoe Hayano TepMoArHaMUKU. [IpuMeHeHue nepBoro Hayana
TEPMOANHAMUKH K H30-TIPOIIECCAM.

24.AnnabaTHblil porecc.

3agayva 1

YpaBHeHHe IBIDKCHHUS Tenma nMmeet B M/c3. Onpenenute: 1)
3HAUCHUE YCKOPEHHs Tena ue-pe3 | ¢ moce Havana JBIDKeHUS. 2) depes
CKOJIBKO BPEMEHH, MOCIIE Hauala JBHKEHHsI, CKOPOCTh Tena OyneT
paBHO 6 M/c2.

3amaua 2

Ha 0601 maxoBuka nuamerpom D=80 cM HaMOTaH IIHYP, K KOHILY




KOTOPOTO MPUBSA3aH IPy3 Maccor 5 kr. OmpenenuTb MOMEHT HHEpPIHH J
MaxOBHKa, €CIIM OH, BPALIasCh PABHOYCKOPEHHO, MO IeHICTBUEM CHIIBI
TSHKECTH TPy3a, 32 BpeMs t=4 ¢ IpHoOpeIT YIIoBYI0 CKOPOCThIO [1= 12
pan/c.

3amauya 3

Onpenenuts Neproa KoJiebanuit ctepykHs anuHoi (=30 cM okoio ocH,
MEePIICHIUKYISPHOHN CTEPKHIO U MTPOXOJIIIEeH yepes ero KOHeIl.

3amaua 4

B pesepByape o6beMom 1600 1 HaxoauTest cMech 12 Kr a3oTa U 2 KT
BoziopoJa npu temiepa-type 300 K. Onpenenuts qaBieHue CMECH.

KMS5

Konrponbnas
pabora Ne2.1

OIIK-1-31

Teopernueckne BOIPOCH K KOHTPOJIBHOH padote Nel

1. DnexTpuyeckuit 3aps U €ro CBOMCTBA. 3aKOH COXPAaHEHHS
9JIEKTPUUYECKOTr0 3apsia (onpe-zieeHue, MosiCHEHNE 3aKOHa).

2. 3akoH Kynona (onpenenenue, Gopmysia, SIUHHUIBI H3MEPEHHS
(hU3MUECKUX BEITMYHH).

3.DnexTpocrarndeckoe nojue. HanpsskeHHOCTD AIIEKTPUIECKOTO MO
(onpenenenue, popMy-ia, eAMHHIB H3MepeHus, hopmyma HIIT
TOYEYHOTO 3apsija ).

4.JInHMN HATIPSDKEHHOCTH 3JIEKTPUUECKOTO TIOJS U X CBOMCTBa
(IOHsTHE CUIIOBOI JTMHUH, PUCYHOK).

5.Teopema ["aycca aiist 2JIEKTPOCTATHYECKOTO TIOJIST B BAKyyMe
(mosicHeHne TOTOKA BEKTOPA HAIIPSHDKEHHOCTH AJIEKTPHIECKOTO MO,
(dhopmynupoBka Teopemsl ['aycca ).

6.IToreHnman u pa3HOCTh MOTEHIHAIOB AJIEKTPOCTATHYECKOI'0 MOJIsI
(dopmyrsl, onpeneneHus 3THX BEIWIHH, SIUHAIB H3MepeHns ). CBI3b
HAINPSHKEHHOCTHU JIEKTPOCTATHUECKOTO MO C MOTEH-IUANIOM .
7.OxBuUnoTeHMaIbHbIe HOBepXHOCTH (onpeaenenue DI, pucyHok,
cpoiicta OIIIT).

8.D1eKTpoeMKOCTh KOHJICHCaTopa (onpernenenue, popmyia, emHAIBI
U3MEpEeHHs).

9.9Onexrpudeckuid Tok. Cuiia TOKa, TNIOTHOCTh TOKA,
3IIEKTPOCOIPOTHBIICHHUE M IPOBOIU-MOCTB. (OTIpeaeNeHne, hopmya,
€IMHHUIIBI H3MCPEHUS).

10.3akon Oma u J[xoyns-JleHna B uHTErpaipHol Gopme

( ompenenenue, hopMmyna, eANHHUIEI H3MEPEHAS (PU3NICCKIX
BEJINYHH ).

1. 3apsaner 10 u 16 HKi pacnonoxeHsl Ha paccTOSIHUM 7 CM
npyr ot npyra. Kakas cuma Oy-ner nefictBoBats Ha 3apsn 2 HK,
MOMEIIEHHBIA B TOUKY, yAaJICHHYIO Ha 3 CM OT IEpBOTO 3apsijia u Ha 4
CM OT BTOPOTO.

2. DJEKTpHUYECKOE TI0JIe CO3JIaHO OECKOHEUYHBIMHU
napajieTbHBIMY TUTACTHHAMH, HECYIIIMU 3apsi]] C TOBEPXHOCTHBIMU
mwioTHOCTAMH 6= 2 HKi\M 2 1 6= 3 aKin\m 2 Omnpenenuts Ha-
MPSDKEHHOCTD MOJIst: 1) MEX Ty TUIacTUHAMM; 2) BHE TUIACTHH.
IMocTpouts rpaduk H3MeHe-HUsI HAIPSKSHHOCTH.

3. Kakyio cKOpocTs MOXET COOOIIUTH AIEKTPOHY,
HAXOZSLIEMYCS B COCTOSTHHH MOKOS, YC-KOPSIIOIIasi Pa3HOCTh
noreHuuanos B 1000B?
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KonrponbHas
pabota Ne2.2

OIIK-1-Y1;0IIK-1-
31

Teoperuueckue BOIPOCH! K KOHTPOIBHOU pabote Ne2
1.MarHuTHO€ 1OJI€ ¥ €r0 XapaKTePUCTUKH (IIOHSITHE 3TOrO MOJIs,
MpaBmIIO OypaBYHKa).
2.IlonsATHE CUIIOBOM TUHUM MarHUTHOTO MOJISI(TMTOHSATHE CHUIIOBOM
JIUHUHU, PUCYHOK).

3.3akon buo-Cagapa-Jlamiaca (popmMyna 3Toro 3aKkoHa u ee
noipoOHOe OOBSICHEHNE Ha PU-CYHKE, MIOSICHEHNE BCEX (PU3MUECKUX
BEJINYMH U UX €AUHUI] U3MEPEHHS).
4.3akon Ammnepa (popmysa 3akoHa, € MOSCHEHHUE Ha PUCYHKE,
MOSICHEHHE BceX (PM3MIECKUX BEIMIMH U UX SAMHUI] H3MEPEHHUSI,
MIPaBUIIO JIEBOU PYKH).
5./leiicTBME MarHUTHOTO IOJI HA ABWKYLIUICS 2JEKTPUYECKUH 3aps]
(cmna Jlopenua) (pop-myna pacuera cuitsl JlopeHIa, moscHeHUE Ha
PHCYHKE BCEX BEKTOPHBIX BEITHUHH, IPABIJIO JICBOH PYKH).
6.5IBneHne >IeKTPOMarHUTHON HHAYKIMU. 3akoH Dapanes.
(onpenenenue, popMmyna, CIMHU-IIBI H3MEPEHUS (PU3NUECKHUX BETUYHH).
IMpasuno Jlenna (onpeneneHue, pUCYHKH).
7.MHayKTUBHOCTDL KOHTYpa. CaMOMHIYKIUS .
8. AuddepennmnanbHoe ypaBHEHHE KOJIeOaHUN B DJIEKTPHUECKOM
KOHTYpE.
9.CoGcTBeHHBIE KOJIeOaHN B KOHTYpE, HE COAEpKAIIeM aKTHBHOTO
conpotusienus. opmy-na ToMcoHa 17151 Iepruoa rapMOHUIECKUX
KoJICOaHUIA.
10.BuxpeBoe anexTpruyeckoe noje. Teopema 0 MUPKYISAIUN BEKTOpa
HaTPSHKEHHOCTH BUXPE-BOTO AIIEKTPUIECKOTO TOJISL.
I. [Tpu BHemHeM compoTuBiaeHnd R1=8 OM cuna Toka B 1enu
I1 =0,8A, mpu conpoTHB-ICHUH R2=15 Owm cuia 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
conpotusieHueM R =5 OM BbIIENNIOCH KO-IMYECTBO TEIIOTH Q=4
k/[x. OnpenenuTsb CKOPOCTh HApACTAHHsI CUIIBI TOKA.
3. JIBa OECKOHEYHO [UTMHHBIX NPSMOJIMHEHHBIX NPOBOJHUKA C
ToKaMu 6 A u 8 A pacro-jaoxeHbl NEPIEeHANKYISPHO APYT APYTY.
Onpenenuts MArHUTHYIO HHAYKIHMIO HA cepe-AnHe KpaTyaiiiero

KM7

KonTponbHas
pabota Ne2.3

OIIK-1-Y1;0IIK-1-
31

TeopeTrnueckue BOIPOCH K KOHTPOJIbHOU padoTe Ne3

1 Hutepdepennus ceera. KorepentHocts OMB.

2. Pa3HocTh (pa3 u onTHyeckas pa3sHOCTh XOAa. Y CIIOBHS MAaKCUMyMa H
MHHUMYyMa HHTep(e-pEHINOHHOI KapTHHEI.

3. Mudpaxius ceeta. [Ipunnun [roirerca—®dpenens.

4. Tudppaxus @payarodpepa Ha TUHPAKIIMOHHON penieTke. Y CIIOBHS
MaKCHMyMOB U MHHH-MYMOB IIpH 3TOH TU(PaKIHH.

5.BHemnuit 1 BHyTpeHHUH (oT03(h(eKT. 3aKOHBI BHEITHETO
dboroaddekra.

6. KBaHTHI cBeTa M MX XapaKTEPUCTHKU

7.YpaBHeHne DiHIITeHHA 11 BHEITHETo poTodddexra. OObsIcHEHNE
3aK0HOB (hoTO3(h(eKTa Ha OCHOBE KBAaHTOBOM TEOPUH CBETA.

1. VYpaBHeHHE W3MEHEHHS CO BPEMEHEM ITOTEHIIMAJIOB Ha
00KITafKax KOHJECHCATOPA B KOJIEOATENEHOM KOHTYPE UMEET BU
U=150Cos 5104 =t . EMxoctb koHnencatopa 0,2 mx®. Haiitu nepuoz
konebannit T, MHIYKTHBHOCTD KOHTYpa L, 3aKOH M3MEeHe-HUs cO
BpeMeHeM 3apsijia Ha 00KJIagKax KOHIEHcaTopa q , JUTHHY BOJIHEI A.

2. Ha nuHKOBYIO IITaCTHHY MAfacT Myd0K YIbTPa(pHOIETOBOTO
uznydenus ([ =0,2mMkm). OnpeaenuTs MaKCUMAJIbHYIO0 KHHETHIECKYIO
SHEPTUIO M MAKCUMATIBLHYIO CKOPOCTh (POTOANEKTPOHOB ( A=4 3B).

3. B o1HOpOAHOE MarHUTHOE I0JIE NMEPIEHIUKYISIPHO JTUHUAM
WHAYKIWY BIETEN EKTPoH ¢ sHeprueid 300 3B u onmucan okpy>KHOCTh
pamiycoM 6 cM. OnpenenuTs BEKTOP MArHUTHOW MHIAYKLIUH MOTISL.




KMS8

3ayer ¢ OIEHKOH

OIIK-1-Y1;0IIK-1-
31

Teopernueckue BOIPOCH U MIPAKTHUECKUE 3aTaHUS K 3aUeTy:

1. DnexTpudecKkuii 3apsa U €ro CBONCTBA. 3aKOH COXPaHEHUs
AIIEKTPHYECKOTO 3apsizia (oIpe-aeeHue, MOSCHEHUE 3aKoHa). 3aK0H
Kynona (onpenenenue, Gopmyna, eqUHAIEI U3MEPEHHUS (HH3HISCKUX
BEJIMYMH).

2.OnekTpocTariueckoe noise. HampsyKeHHOCTh 3MEeKTPUYECKOr0 HOJs
(ompenenenue, hopMy-ia, eMUHUIBI U3MepeHwst, hopmyna HOIT
TOYEYTHOTO 3apsAAa C IMOSICHCHUSIMU Ha PUCYHKAX).

3.JIuHMM HAIPSHKEHHOCTH AIIEKTPUYECKOro MOJISl U X CBOMCTBA
(TIOHATHE CHIIOBOH JIMHIH, PACYHOK).

4.Teopema 'aycca 15 2J1€KTPOCTaTHUECKOrO IO B BAKyyMe
(mosicHeHue MOTOKA BEKTOPa HAIPSHKEHHOCTH AJIEKTPUIECKOTo MO,
(opmynuposka TeopemMsl ['aycca).

5.IloTeHnman u pa3HOCTh MOTEHIIMAIOB HJIEKTPOCTATHIECKOTO TTOJIS
(popmymsl, onpeneneHns 3TUX BEIUYNH, SIUHUIBI H3MEPEHUS,
npuMeHeHus Gpopmy:n).CBsi3b HANPSHKEHHOCTH JIEKTPOCTATHIECKOTO
TIOJIS C TIOTSHITHATIOM.

6. DKBHUITOTEHITNATBHBIE TOBepXHOCTH (onpenenenue DIIII, pucyHOK,
coiicra OIIIT).

7.21eKTPOEeMKOCTh KOHJIEHCaTopa (onpeaelenue, GopMmyia, eANHULIEL
U3MEPEHN).

8.Onexkrpuyeckuii Tok. Cuiia TOKa, IIIOTHOCTH TOKA,
JIEKTPOCONPOTHBIICHUE U IIPOBOAU-MOCTb. (OIpeseneHue, popmyia,
€IMHHUIIBI H3MEPECHUS).

9.3akon Oma u J[xxoyns-JleHna B nHTErpanbHOH Gopme ( ompeneneHue,
(hopmyrna, eAMHUIBI U3MEPEHUsT PU3NUECKUX BETUYUH ).
10.MarHuTHOE TOJI€ U €r0 XapaKTEPUCTUKU (IIOHATUE TOTO IO,
MpaBIIIO OypaBUMKa).

11. IoHsITHE CUIOBOM JTMHUM MAarHUTHOTO MOMSA(PUCYHOK) .

12.3axon bruo-Casapa-Jlamaca (opmysia 3TOro 3aKoHa U ee
noJipoOHOE 0OBSICHEHHE HA PU-CYHKE, TOSICHEHUE BCEX (PU3UICCKUX
BEJIMYUH U UX SIUHUI] U3MEPEHH).

13.3axon Amrnepa (popmyna 3akoHa, e€ MOSICHEHUE Ha PUCYHKE,
HOSICHEHHE BCeX (DM3MUE-CKUX BEIMYMH U UX CAWHUL] U3MEPECHUS,
MIPaBUIIO JICBOU PYKH).

14.[leficTBHe MarHUTHOTO TIOJISl HA JIBIDKYIUHCS SIEKTPUUCCKUH 3apsiy
(cuna Jlopenua) (popmyna pacuera cuisl JlopeHia, nosicHeHUe Ha
PHCYHKE BCEX BEKTOPHBIX BEIHUIHH, IIPA-BUIIO JIEBOU PYKH).
15.51Bnenue eKTpOMarHuTHON MHAYKIUU. 3akoH Dapaes.
(ompenenenue, popmyia, eAU-HULBI H3MEpeHHs (U3NIECKUX BEIUYHH).
ITpasuno Jlenna (onpenenenue, pUCYHKH).

16. MaaykTBHOCTH KOHTYpa. CaMOMHIYKIINS .

17. IucpepenipansHoe ypaBHEHHE KOIEOAHUH B 3IEKTPHUECKOM
KOHTYpE.

18.CobcTBeHHBIE KONIeOaHNs B KOHTYpE, HE CO/IepIKaIleM aKkTHBHOTO
comporusieHns. Pop-mymna ToMcoHa IS TEpHOAa TapMOHHIECKUX
KoneOaHuil.

19.BuxpeBoe a1ekTpudeckoe none. Teopema o HIUPKYIALUHA BEKTOpa
HAINPSHKEHHOCTH BHXPEBOTO 3JIEKTPUIECKOTO MO,

20.BonHOBOE ypaBHEHHUE AIIEKTPOMArHUTHON BOJIHBL. Da3oBas
CKOPOCTb 3JI€KTPOMArHUTHOM BOJTHBI. DNIEKTPOMAarHUTHAs! TEOPUS
CBeTa.

21.Uutepdepenmus ceera. Korepeatnocts OMB. Pasnocts da3 u
ONTHYECKasi Pa3HOCTh XO-7a. Y CIOBHSA MaKCUMyMa U MUHUMYMa
UHTEP()EPEHIINOHHON KapPTHHBI.

22 Tacpakmus ceera. [Ipuanun [oiireaca—@peners.

23. Tucpakus OpayHrodepa Ha AuPaKIIMOHHON penteTKe. Y CIoBHs
MaKCHMYMOB U MHHU-MYMOB IIpH 3TOH AU(PaKIHU.

24.BHemHHi 1 BHYTpeHHUH (oTO3PdEKT. 3aKOHBI BHEITHETO
dboroaddexra.

25.YpaBHenue DiHIITeHA U1 BHeITHero ¢potodddexra. OObsicHeHUE
3akoHOB (poToadhek-Ta Ha OCHOBE KBAHTOBOM TEOPUH CBETA.

5.2. Ilepedyennb padoT, BbINOJIHsAE

MBIX 110 JUCHUILJIMHE (

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

Kon
paboTsI

Ha3panne
paboTsI

IIpoBepsiemble
WHIUKATOPBI
KOMIIETEHIIAHN

ConeprxaHue paboThI




P1 JlabopaTopHast YK-1-Bl 1. Uro Taxoe macca tena? Eqununsl n3amepeHus Maccsl. Crioco0b!

pabora M3MEpPEeHHs Macchl Tela.
NelH3yuenue 2. Yro takoe cuia? Kakue cuibl u3y4aroT B Mexanuke? EquHuIb
3aKOHOB JMHAMUKHI n3MepeHus cuibl. CocoObI N3MEPEHUS CHITHL.
Ha MalInHe ATByIa 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.
8. 3anumuTe Bce N3BECTHBIE BaM COOTHOIICHUS! KHHEMAaTHKH, B
KOTOpbIE BXOAUT YCKOPEHHUE Tela.

P2 JlaGoparopnas YK-1-B1 1. Maiite onpeneneHne JMHEHHOTO U YrIIOBOTO MEpPEeMEIICHUH,
pabora JIMHEHHOH U yII0-BOW CKOPOCTEH, IMHENHOIO U YIVIOBOI'O YCKOPEHUIA.
Ne2Ompenenenue 2. KaxuMu COOTHOIIEHUSMHE CBSI3aHBI JINHEHHOE U YIIIOBOE YCKOPEHUS,
MOMEHTa UHEPLUU JIMHEHHast U YIiioBasi CKopocTu?

Tena, 3. Uro Ha3BIBaCTCS MOMEHTOM CHJIBI, MOMEHTOM HHEPIINH 1 MOMEHTOM
CKaTBIBAOLIETOCS C HMMITyJIbCa MaTepUaIbHON TOYKHU U Tena?
HAKJIOHHOH 4. ChopmynupyiiTe OCHOBHON 3aKOH AUHAMHKH BPaILaTEIbHOTO
IIOCKOCTH JIBIDKEHUSI TBEP-JI0T0 Tejla U MOSICHUTE €ro.
5. 0T 9ero 3aBUCHT MOMEHT MHepuuH Tena? Kakyro posis OH UTpaer Bo
Bpalla-TeIbHOM JABIKEHUU?
6. Chopmynupyiite Teopemy LlITeitHepa u npuBeanTe NpuMep ee
HCTIONIH30BaHMUS.
7. ChopmynupyiiTe 3aKOH COXpaHEHHUSI MOMEHTA UMITYJIbCa U MOSICHUTE
€ro NpHu-Mepamu.
8. IlpuBeuTe aHAJIOIMK MEXKAY BEIMUMHAMMU, XapAKTEPU3YIOLIUMHU
MOCTYIIaTEeNb-HOE ¥ BPAIATENbHOE IBIKCHIIS.

P3 JlaboparopHas YK-1-B1 1. Kakoe B3anMoJIeiCTBHE TeJ HA3bIBAETCS a0COIOTHO YIPYTHM

pabora yaapom?
Ne3Uzyuenue 2. Kakoe B3auMOJIeHCTBHE TNl HA3bIBACTCS aOCOJIOTHO HEYIPYTUM
a0COIOTHO- yIIpY- yaapom?
TOTO yAapa IapoB 3. Kak onpenenuTs CKOPOCTh IMAapoB 10 MOMEHTA COYIapeHHUS U TOCTe
coynape-Hus?
4. Yto Ha3pBaeTCs K03(h(HUIUECHTOM BOCCTAHOBIICHHS, KaK €ro
ONPEACTUTH?
5. Copmynupyiite 3aKOH COXpPaHEHUSI U IPEBPAILCHUS SHEPTHH?

P4 JlaGopatopHas VK-1-Bl1 1.Kakue xoneGanus Ha3bpIBalOT rapMoHndYeckuMu? Jlaiite onpeneneHus
pabora UX OCHOBHBIX XapaKTEPUCTHUK (aMIUIATY/IBI, CMEICHHS, (a3bl, mepuoaa,
Ne4Onpenenenue YaCTOTHI, IUKINYECKOH JaCTOTEHI).
yCKOpeHHsl cBOOO/I- 2. Yto HaszbiBaeTcs MasTHUKoM? JlaiiTe onmpenenenue
HOTO NaJIeHUs C MaTeMaTUYeCKOro, MPYXHUHHOTO U (PU3HUUECKOTO MasITHUKOB.
TIOMOIIIBIO YHUBEP- 3.Yto Takoe npuBeneHHAs JTHMHA Gr3ndeckoro MastHHKa? OT gero oHa
CaJIbHOTO MasATHH-Ka 3aBUCHT?

4 3anummre GopMyIIbl U pacyera nepuoa KojaeGaHui
MaTeMaTHYEeCKOT0 M (PHM3HIECKOT0 MasSTHUKOB.
5.0T 4ero 3aBUCHUT YCKOPEHUE CBOOOTHOTO MaieHHS?

P5 JlaboparopHas VK-1-B1 1. Yto Ha3bIBaETCS TEIJIOEMKOCTHIO TeJa, YACIbHOM, MOJIAPHON
pabota TEIIOEMKOCTBIO?

Ne50mnpenenenue 2. IToyeMy 7151 ra30B TEMJIOEMKOCTh 3aBUCUT OT YCIIOBUM HarpeBaHus?
OTHOUICHUN [Mouemy Cp 6ompme Cv? 3anumure ypaBHeHUEe Maiiepa.

YHCHLHLIX TCILIO-
€MKOCTEH rasa me-
TOJOM
aMabaTHYECKOTo
pacipeHus

3. KaxoB ¢(pu3ndecKkuif CMBICI YHUBEPCATbHON Ta30BOH IIOCTOSHHOI?
4. Jlatb onpeneneHue n300apuuecKOro, H30TepPMUIECKOTO,
M30XOPUYECKOTro mpo-1ieccoB. CHopMHUpOBATE U 3amMcaTh YpaBHEHHE,
OITHCHIBAIOIINE UX, TIEPBOE HA-YaJI0 TEPMOIMHAMUKY U TIPUMCHEHHE K
9THM TPOLIECCaM.

5. laTb onpeneneHue aquadbaTHuecKoro mporecca.

6. ChopMyTupoBaTh 3aKOH PABHOMEPHOTO paclpeieNieHNs] SHEPTHH 110
CTEIEeHsIM CBOOOIBI.




P6

JlabopaTopHast
pabota
NelW3y4enue aiiek-
TPOCTATHIECKOTO
MOJIST METOZOM MO-
JIeIUPOBaHUs

YK-1-Bl

KonTponpHable BOIpockl

1. 3anummTe 3akoH Kynona. [laiite cioBecHYI0 (pOpMyIHPOBKY 3TOr0
3aKOHa.

2. aiiTe onpenencHyue HaIpsyKEHHOCTU 3JEKTPOCTATUYECKOTO OIS,
3anuiuTe GopMyiy, YKaKuTe GU3UUECKUI CMBICI, €TUHULIBI
U3MEpEHHs, HallpaBJICHUE JaHHOH (PU3MYECKON BEIIMYMHBL. 3alUIIUTe
(hopMyITEI pacdeTa HaIPSHKEHHOCTH TIOJIST TOYSYHOTO 3apsia ,
3apsHKEHHOM cdepbl, 3apsKeHHON IIOCKOCTH.

3. Yto Ha3bIBAIOT CUJIOBOM JIMHUEH 3JIEKTPOCTATUYECKOTO 1M0JIs1?
3anumunTe CBONCTBA 3TUX JTUHUIA.

4. ChopMynupyiiTe IPUHLIUI CYNEPIO3ULIUH IIEKTPHIECKHUX MTOJIEH.
ITosicHuTe €ro npuMeHeHne Ha PUCYHKAX.

5. laiiTe onpeneneHre NoToKa BEKTopa HanpshkeHHOCTH. [loscaure ero
¢usnaeckuit cMpici. [ToscHUTEe HEOOXOAMMBIC BETMUNHBI HA PUCYHKE.
6. JlaiiTe ompezneneHye MOTEHINATA M PA3HOCTH MOTEHIMAIIOB
ANEKTPOCTATHYECKOTO MO 3amumuTe GopMysIbl pacdyeTa IoTeHIaIa
TOYEYHOTO 3aps/ia U 3apSHKCHHOU CEpHlI.

7. 3anuiuTe CBsI3b MEXIY HANPSKEHHOCTHIO U IIOTEHIIMATIOM.
IlosicHuTe Ha pUCYHKE, UTO Takoe gradg U ero cBA3b ¢ BEKTOPOM .

8. UTO Ha3bIBAIOT SKBUIIOTEHLUAIILHON TIOBEPXHOCTHIO? YKaKUTE
CBOIICTBA SKBUIIOTECHIIMATIBLHBIX TIOBEPXHOCTEH.

P7

JlaboparopHas
pabota Ne2Ileru
MOCTOSTHHOTO TOKa

VK-1-Bl

1.9ro Takoe 3JEKTPUUECKUM TOK, TOK IPOBOJUMOCTU?

2. laiiTe onpeneneHne CUIbI TOKA ,IUIOTHOCTH TOKA.

3. Hanmmmre opmyity Juist COPOTHBIICHHUS MOCIIEI0BATENBEHO
COETMHEHHBIX PE3NCTOPOB.

4. Harmumure opMymTy AJIsL COIPOTUBIICHUS NTAPAIIIEIBEHO
COEIMHEHHBIX PE3UCTO-POB.

5. Hanmmmmte 3axkoH OMa 115t ygacTka 1ieri. CpaBHHTE ero ¢ 3aKOHOM
Owma B qud-depeHnuansHoi (JIokaapHON) hopMme.

6. Kakoii yqacTok Lienu Ha3pIBaeTCs HEOAHOPOIHBIM? 3aUIINTE 3aKOH
Owma 711 HEOTHOPOIHOT'O y4acTKa IIETH.

7. JlaiiTe onpexneneHue 3neKTpoaBKymiei crtsl. ChopMymupyite
3akoH OMa JUIs 3aMKHYTOI! Iienn.

P8

JlabopaTopHast
pabota
Ne3Uzyuyenue
SIBTICHUS
3JIEKTPOMAarHUTHOM
UHIYKIHU

YK-1-Bl

1. Uro Ha3BIBAIOT MAaTHUTHBIM NToTOKOM? JlaliTe onpeneneHue eaAnHNIEe
MarHutHoro noroka s CH.

2. aiiTe onpeneneHue sIBIeHUE JEKTPOMAarHUTHON HHAYKIIMH.

3. ChopmynupyiiTe 3aKOH 3JIEKTPOMArHUTHON WHAYKINH (3aKOH
Dapanes).

4. Chopmynupyiite npasuio JleHna.

5. IloueMy MarHuTHOE I10JI€ HAa3bIBAIOT BUXPEBBIM?

6. JlaiiTe moHSATHE UHIYKTUBHOCTH KOHTYpPA, 3alUIIUTE SIUHUILY
u3MepeHHs HHAYKTUBHOCTU B CH, yka)kuTe OT 4ero 3aBUCHT U OT YETO
HE 3aBUCHT WHIYKTHBHOCTH KOHTYpA.

7. [laiiTe onpeneneHne IBICHAS CAMONHAYKIINH. 3alHIIHTe (OPMYITy
pacuera 3/IC caMOMHIYKLIUH.

P9

JlaGoparopnas
pabota
Ne4Omnpenenenue
TOPU30HTAIILHOU
COCTaBJIAIOLIEH
HaTPsHKEHHOCTH
MarHUTHOTO TIOJISt
3eMJIM C TIOMOILBIO
TaHTeHC-0yccoln

VK-1-B1

1. Uro Ha3bIBaeTca MarHUTHBIM noneM? [lepeuniciaure cBoiicTBa
MarHUTHOTO TOJIA.

2. Ha3oBuTe XapaKTepUCTUKU MarHUTHOTO noJsl. Jlaiite onpeneneHue
BEKTOPY MAarHUTHOM MHAYKIUH U HANIPSHKEHHOCTU MATHUTHOTO TTOJISL.
3. JlaiiTe onpezneneHye CUIIOBbIM JINHUSM MarHUTHOTO HOJS.
[lepeuncnure ux cBoricTBa

4. Chopmynupyiite u 3anumute 3akoH buo-Capapa-Jlamaca, caenaiite
MOSICHU-TENBHBIA PUCYHOK.

5. 3anmmmure GopMyiTy U1 OTpeeTIeHus BEKTOpa MarHUTHOM
WHYKIIMA MaTHAT-HOTO TOJS KPyrOBOTO TOKA.

6. 3anumuTe HopMyITy AT ONpeieNeH sl HHAYKTUBHOCTH COJICHOUA.
BEKTOpa MarHUTHOI1 .




P10 JlabopaTopHast YK-1-Bl 1. Kaxoe u3nydeHne Ha3pIBaeTCs COHTaHHBIM? [loueMy OHO He

pabota KOTEpEeHT-HO?
Ne5Uzyuenue 2. Kakoe u3inyueHue Ha3bIBaeTCs BHIHYKIECHHBIM? KakoBbI ero
paboTHI ra30BOr0O cBoO¥icTBa?
naszepa 3. Yto Takoe nazep?
4. IlosicHUTE Ha PUCYHKE ITPOLIECC TOIyYEHHs BBIHYXKIEHHOTO
U3IIy4EeHUs

5. IlosicHuTE Ha PUCYHKE YCTPOMCTBO Ia30BOrO J1a3epa.

6. KakoBbl 0COOCHHOCTH JIA3€PHOTO U3ITYUCHUS, OTIINYAIOLINE €r0 OT
U3IIy-4E€HUl, CO3/1aBaeMbIX IPYTUMH UCTOYHUKAMU cBeTa?

7. Ilepeunciaute OCHOBHBIEC IPUMEHEHHUS JIa3€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
«MHUCuC»

HOBOTPOUILIKNIA ®UIIHUAIT

Kadenpa rymaHuTapHBIX U COIHATEHO — 3KOHOMHYIECKIX HAYK
BUJIET K DK3AMEHY Ne 0

Hucrummna: «®usukay, 1 cemectp
Hanpasnenue:

22.03.02 «Metamtyprus»
®dopma 00ydeHUS: OYHAS
®dopma NpoBEJEHUS IK3aMEHa: IIICbMEHHAs

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 J.AT'tonTep
(moamuce)

01.09.2020 r.

MUHHCTEPCTBO HAYKHU U BBICILIET'O OBPA3OBAHUS POCCUUCKOM OEJIEPALINN
®denepalibHOE TOCYJAPCTBEHHOE ABTOHOMHOE 00Pa30BaTEIbHOE YUPEIKICHHUE BBICILIEIO 00pa30BaHUs
HALII/IOHAHLHBII71 I/ICCJ'IE)IOBATEHBCKI/I?I TEXHOJIOTUYECKWUN YHUBEPCUTET
«MHUCuCy

HOBOTPOI/I]_[KI/Iﬁ DOUIINAJT

Kadenpa MmaTeMaTHKK U €CTECTBO3HAHUS

3K3AMEHALII/IOHHBH71 BUJIET NeO

JucunmuimHa: «Pusukan, 2 cemectp

Hanpagnenue:




22.03.02 «Meramtyprus»
®dopma oOyueHus: O4YHAas
®dopma npoBeeHNS IK3aMeHa: THChMEHHAS

1. DnexTpocTaTHYECKOE MOJIE, ET0 CBOMCTBA M XapaKTePUCTUKH. 3akoH Kyrona.
2. 3akoHBI BHemIHero (oroaddexra.

3. 3agava.YpaBHEHHE H3MEHEHHS CO BPEMEHEM Pa3HOCTH IOTCHIMAIOB Ha O0KJIaJKaX KOHAEHCATOPa B KOJIeOaTEIbHOM KOHTYPE
umeet Bu u= 20sin 103xt,B. ManykTuBHOCTS KaTymku L=0,3MI'H. HalianTte nepuos xonebaHuit 1 eMKOCTHh KOHAEHCATOPA.

4. 3anaya./[Be mapamienpHbIe INIOCKOCTH OJHOUMEHHO 3apsDKCHBI 10 IOBEPXHOCTHOM IIOTHOCTHIO 3apsiaioB 4 1 6
HKI/M2.OmnpenennTe HaNpsHDKEHHOCTH TOJISL: @) MEXKTY INTOCKOCTSAMHE; 0) BHE INIOCKOCTEH.

5. 3anaya.B ombite FOHTa paccrosiHre Mexay measiMu d=1 MM, a pacCTOSIHHE OT LI 10 dKpaHa paBHoO 2,8 M. Onpeaenuts : 1)
MTOJIOXKEHHUE MTEPBOI TEMHOM MOJIOCH; 2) TIOJIOKEHHE YETBEPTOH CBETIION MOJIOCHI, €CITH IIEH OCBEIIATh MOHOXPOMATHIECKIM
CBETOM C JTMHOM BOJIHBI A=460 HM.

6. 3agaua.B oqHOpOAHOM MarHUTHOM ToJie ¢ uHAYKIUen B=2,8 Tn aBmxkercs npoToH. TpaekTopust ero ABUAKEHHS IPEICTABIAET
co00if BUHTOBYIO IMHMIO ¢ paanycoM R=1,2 cM u marom h=5cm. Onpenennte ¢ Kakoi CKOPOCTBIO JBIKETCS IPOTOH.

CocTaBuit: CT.NPenoiaBaTeib M.H.Bbenosa
(moamuce)

3aB. kadenpoit MuE J.A-T'toHTep
(moamuce)

01.09.2020 r.

«01» centsiOpst 2020 r.

5.4. MeToauka oLleHKH OCBOeHHsl JUCHMILUINHBI (MoayJs, npakTuku. HUP)

JlaboparopHas padota

PaboTa 3auTeHa, ecim CONepIKUT:

- Ha3BaHUe paboTHI;

- 11e7b paboThI;

- IIepeYeHb 000PYIOBAHHS;

- TaOJHIBI C pe3ynbTaTaMyd U3MEPEHUH U BRIYMCIICHUH;

- BEPHO BBITMIOJIHCHHBIC PACUETHL;

- X0[1 paboTHI;

- IPY HEOOXOTUMOCTH TpaUKH, BBITOJHEHHBIC HA MIJUIMMETPOBOM Oymare ¢opmara AS

-BBIBOJIBL:

a) 4TO M3MEpHIN(CIOBaMH),

0) uto paccunTanu(OykBamMH),

B) C KaK/M SIBIICHHEM HJIF 3aKOHOM TO3HAKOMIJIHCH, CIIPABEIITUBOCTh €T0 BHITIOTHEHUS.

IIpumeyanue: Bce MyHKTHI JOIDKHBI OBITh BBITIOIIHEHBI BEPHO.

OKk3aMeH

K sK3ameHy momyckaeTcs CTyIeHT, HIMEIOIINH 3auTeHHbIe JlabopaTopHble paboTsl. J{oImyckaeTcs moirydeHne OeHKH 3a SK3BaMeH
6e3 crauu sKk3aMeHa(Io pe3yabTaTaM POMEKYTOYHBIX KOHTPOJIBHBIX padoT).

DK3aMeHallMOHHBIA OuaeT cocTouT u3 6 3amanuii. . Kaxxnoe 3amanue onennBaercs B 10 0amnos.

OreHka «5» - ecid BBITIOJTHEHO BepHO 85% paboTs! (o1 51 1o 60 Gasos)

OmeHka «4» - ecau BIIOJTHEHO BepHO 70% paboTs! (0T 42 1o 50 GamioB)

Onenka «3» - eciu BeIOIHEHO BepHO 50% pabdotsl (o1 30 1o 41 Ganna)

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

[Ipn muctaHIMOHHON (hopMe 00ydeHHs SK3aMEeH COCTONT M3 ABYX JacTeil:

1 gacTp — mpakTHueckas (MMCbEMEHHO BBIIONHUTH 6 3aganuil). Kaxnoe 3aganue ouennBaercs B 10 6anos.
CTyIeHT MOJKET IOJIy4UTh OLEHKY «3» - eclii BhIoiHeHo BepHO 50 - 100% padots! (ot 30 mo 60 6Gasios)
OreHka «2» - ecid BBITIOJIHEHO BepHO MeHee 50% pabotsl (ot 0 1o 29 6amios)

Ecnu crynent nperenayer Ha 6ojee BEICOKHI 6aul, TO €My HEOOXOIMMO IIPONTH YCTHOE COOECeJOBAaHNE B PEKIME
BUJICOKOH(EPEHINH 110 TEOPETUUICCKIM BOIPOCAM K 3K3aMEHY.




6. YHEBHO-METOAWYECKOE U HTH®OPMAIIMOHHOE OBECIIEYHEHME

6.1. Pexomenayemas iureparypa

6.1.1. OcHoBHas JIMTEpaTypa

ABTOpLI, COCTaBUTCIIN

3arnaBue Bubaunoreka

W3naTensbcTBO, TOM, 3. afpec

JI1.1 | Bonpkenureiin B.C. COopHHUK 3a1a4 TI0 00IEMY CII6.: Kanmxusblit mup, 2005,
Kypcy ¢usnku: COOpHHUK 3a1a4d
J1.2 | Tpodumona T.U. COOpHUK 337134 10 KypCy Akanemus, 2006,
(hU3KKH C pemeHUsIME:
cOOpHUK 3a7a4
JI1.3 |Yepros A.T. 3amauHuK Mo GusMkKe: yaeoGHoe Anbsiac, 2018,
nocobue
6.1.2. Jlono/iHUTe/ILHAS JIMTEpPaTYpa
ABTOpBI, COCTaBUTENU 3armaBue Bubnmmnorexa M3parenscTBO, roa, 3i1. anpec
JI2.1 | T.N.Tpodumona ®usnka B Tabiunax u M.: U1 "Akagemus", 2006,
(dhopmynax: yue6HOe mocodue
JI2.2 |Yepror AT, 3amauHuK 10 (U3UKE: M.:®usuko-mMaremMaTHuecKas JIUTeparypa,
BopoObeB A.A. 3a/IaYHUK 2007,
JI2.3 | Ocenequnk ®uznka. MoyabHbIN Kype UIs M.: " FOpaiit", 2010,
10.C.,Camoiinenko TEeXHUYECKUX BY30B: yueOHOE
T.H., Tounnuna T.H. | nmocobue
J12.4 [JI.C. Kygun, I'T. Kypc obmieit pusuku B M.:"JIanp", 1013,
BypaykoBckas BOIIPOCaXx U 3aJa4yax: yueOHoe
JI2.5 | Tpodpumona T.H., Kypc dusmkn. 3amaun n M.: Akanemus, 2011,
@upcos A.B. pemreHus: yueOHoe mocobne
JI2.6 |BpyOnesckas I'.B. Ousuka. [Ipaktukym: yuebHoe M.: UTHOA-M, 2012,
nocobue
J12.7 | Tpodpumona T.H. Kypc dusukn: yaeoHOC NII"Akanemus", 2016,
nocobue
6.1.3. MeTtoguueckue pa3padoTku
ABTOPEI, COCTaBHTEITH 3arnaBue Bubnmoreka W3natenpcTBO, TOA, 371. ampec
JI3.1 | Osxkerosa C.M. DIEKTPUYECTBO U MAaTHETH3M. H® HUTY MUCuC, 2012,
Yacts1: mabopaTopHbIit http://elibrary.misis.ru; www.nf.misis.ru
OPAKTHKYM
JI3.2 [ C.M. Oxeroga, ®uznka. JlabopaTopHsbIi Bbnank, 2008, http://elibrary.misis.ru
AW.Yysaen npakTukyM. Yacts 1:
METoYecKoe mocobue
JI3.3 [ C.M.OxeroBa Mexanuka. MonexymnspHas H® MUCuC, 2013,
¢u3uka. TepmoanHAMUKA. ; http://elibrary.misis.ru; www.nf.misis.ru
METOAUYECKOE ITOCOOHE
JI3.4 | AW YyBaeB JlabopatopHbie pabOTHI 1O OI'TH, 2007, www.nf.misis.ru
(usnKe: METOTMYECKIE
yKa3aHus
JI3.5 [Osxerosa C.M. OObmas pu3nka: MeToIuIecKoe Hosotponuk, 2007,
nocobue http://elibrary.misis.ru
JI3.6 | Oskerosa C.M., O6mras pu3Kka: METOINICCKOE Hosotpouiik, 2007,
IToropenona XX.B. mocobune http://elibrary.misis.ru
JI3.7 |IIpoxo¢nena B.JL. IIporpamma: Metoguueckue Mocksa , Bricmas mkona, 2001,
yKa3aHHs
JI3.8 |YysaeB A.. [IpakTHdeckue 3aHATHS 110 Opck, 2008, http://elibrary.misis.ru
¢msuke: 4 1:
METOANY. YKa3aHUs
JI3.9 [AH.YyBaeB IIpakTHyeckue 3aHATUSA 110 Opck, 2007, http://elibrary.misis.ru

¢dusmke: 9 2:
METOIMY. YKa3aHHsI




ABTOpBI, COCTaBUTEIH 3armaBue Bubmmnorexa M3parenscTBO, roa, 3i1. anpec

JI3.10 | OxeroBa C.M. Mexanuka. MonekynsapHas H® HUTY MHUCuC, 2020,
¢usnka. TepMoTuHAMUKA. : www.nf.misis.ru, http://elibrary.misis.ru
VY4aeOHO-MeToIIecKoe
nocoOwue IS MPAKTHICCKAX
3aHATUN
JI3.11 | OxeroBa C.M, JlaGopaTopHBIif TPAaKTHKYM I10 H® HUTY MUCuC, 2020,
¢usnke"MexaHuka. www.nf.misis.ru, http://elibrary.misis.ru
MomnexynspHast Gu3uKa.
TepMoIuHaMuKa':
1a00PaTOPHBIN MPAKTUKYM
JI3.12 | OxeroBa C.M. JlaGopaTopHbIi PAKTHKYM IO , 2020, www.nf.misis.ru,
(usnke "DIEKTPOMATHETH3M. http://elibrary.misis.ru
Onruka. KBanroas ¢usnka':
71a00PaTOPHBIN MPAKTUKYM
6.2. Ilepeuens pecypcoB HH(GOPMAIMOHHO-TEIEKOMMYHUKANMOHHOH ceTu «UHTEepHET»
91 |Poccuiickas Hay4dHas IEKTPOHHAsE OMOIHOTEKA www.elibrary.ru
32 | KubepJlenunka www.cyberleninka.ru
33 |H® HUTY "MUCuC" www.nf.misis.ru
6.3 IlepeueHb MPOrpaMMHOro odecnev4eHust
I1.1 |IIO Microsoft Office 2007 Russian Academic OPEN No Level
I1.2 | Bbpaysep Google Chrome
I1.3 |IIO Microsoft Teams
1.4 |IIO Zoom
I1.5 | Bbpayzep Opera
I1.6 | Bbpay3ep Yandex
6.4. Ilepeyenb MHPOPMALMOHHBIX CIIPABOYHBIX CHCTEM U NPOdecCHOHAILHBIX 023 JaHHBIX
N.1 |- Odbunmansreni caiit HoBotpourkoro ¢pwmana HUTY "MUCuC" http://nf.misis.ru/
N.2 |- Onekrponnas oubnmmoreka HUTY "MUCuC" http://elibrary.misis.ru
N.3 |- YHuBepcuTeTcKas oubimoreka onnaith http://bibliclub.ru
7. MATEPUAJIBHO-TEXHUYECKOE OBECIIEYEHUE
Ayn. Haznauenue OcHauenue
130 VYuebnas naboparopus "duznka" Jlazep  MOJYNPOBOAHUKOBBIM  (KpacHbBIH)  MOIIHOCTH

04.2.3.0151, 1 mr.

IT.
Muxkpockon 04.2.3.0058, 1wt

042301162.3.4, 1 .
¢doroaddexra" 042301162.3.2, 1 mT.
042301162.3.6, 1 .

042301162.3.3, 1 .

YcTaHOoBKa AN ONpEAeNeHUs  3apsija  DIEKTPOHA
MOMOILBI0 BakyyMHOTO nuoza 04.2.3.0077, 1 mwr.
Ocuumtorpad 04230162.1.8.7, 1 mr.

Ocmmmnorpag 04230162.1.8.6, 1 mT.

Cron yueHndeckui, 11 mr.

Cryn yueHuveckuii, 18 mr.

VYcraHoBka A u3ydeHus cBoilctB nasepa 04.2.3.0074,

1

VYcranoBka maboparopHas "M3ydenune mudpaknuu cBera”
YcraHoBka nabopaTopHas "Uzy4yenue BHEILIHETO
VYcranoBka saboparopras "M3ydeHune monspu3amuy cera”

VYcranoBka naboparopHas "M3ydenue pgucnepcuu cBera”

C
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VYuebnas maboparopust "duznka"

Ocummtorpad 04230162, 5 .

Jlazep ~ HONYHNPOBOMHHUKOBBI  (KpacHBI)  MOIIHOCTB
04.2.3.0152mBrT, 1 mT.

Jlazep  HOJNYNPOBOMHMKOBBIA  (KpacHbI)  MOIIHOCTb
04.2.3.0153MmBT, 1 mT.

VYcraHoBka nabopatopHas "/IBIKeHHE TI0 HAKIOHHOM
miockoctu" 04230162, 1 .

VYcranoBka nabopatopHas  "OmpezaereHWE — OTHOIICHUS
TeroeMKkocTy Bozayxa" 04230162, 1 mwir.

VYcranoBka maboparopHas "Onbir @panka u [epma"
04230162, 1 mt.

VYcranoBka naboparopHas "M3ydeHme HWHTep(EepeHINH
ceera" 04230162, 1 mt.

Muxkpockon y4eOHbii YM-401, 4 mir.

Komnsrotep, 3 wir.

Cron yyennueckuit, 19 mr.

Cryn yueHudeckuit, 27 mr.

Jocka ydenudeckasi, 1 mr.
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VYuebnas nadoparopus "duznka"

Jlazep  MOJYNPOBOAHUKOBBIM  (KpacHBIH)  MOIIHOCTh
04.2.3.0151, 1 mr.

VYcraHoBka A u3ydeHus cBoiictB nazepa 04.2.3.0074, 1
IT.

Muxkpockon 04.2.3.0058, 1t

VYcranoBka maboparopHas "M3ydenune mudpakmmy cBera”
042301162.3.4, 1 mT.

YcranoBka nabopaTopHas "Uzy4yenue BHEIIIHETO
¢doroaddexra" 042301162.3.2, 1 mT.

VYcranoBka saboparopras "M3ydeHune monspu3anuy cera”
042301162.3.6, 1 wT.

VYcranoBka naboparopHas "M3ydenue pgucnepcun cBera”
042301162.3.3, 1 .

VYcraHOBKa JUIL  ONpENeNeHUs 3apsia 3JIeKTpOHa ¢
MOMOILBIO BakyyMHOTO nuoza 04.2.3.0077, 1 mwir.
Ocuumtorpad 04230162.1.8.7, 1 mr.

Ocmmmnorpag 04230162.1.8.6, 1 mT.

KommsroTep, 2 mrt.

Cron yuennueckui, 11 mr.

Cryn ydeHudeckuii, 18 mr.
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VYyeOHast  aymuTopusi IS 3aHATHMA
JIEKLIMOHHOTO THIIA, MPaKTHYECKUX
3aHATUN

Kommbrotep B coope 34220276, 1 mT.

OkpaH HacTeHHBIH SevenMedia 240x240 cm 04250029, 1
IIT.

Kononxku Dialog AD-05 Cherry, 1 mr.

IIpoexrop Acer P1266, 1 mr.

Be6-xamepa Logitech, 1 m.

Ionsec ms npoekropa 06230068, 1 mt.

Hocka ydennueckas, 1 mr.

KomrurekT mapra/ctyn, 29 mr.
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VYyeOHast  aymuTopusi A 3aHATHHA
JIEKLIMOHHOTO THIIA, MPaKTHYECKUX
3aHATUN

Kommbrotep B coope 34220276, 1 mT.

OkpaH HacTeHHBIH SevenMedia 240x240 cm 04250029, 1
IIT.

Kononxku Dialog AD-05 Cherry, 1 mr.

IIpoexrop Acer P1266, 1 mr.

Be6-xamepa Logitech, 1 m.

Ionsec mis npoekropa 06230068, 1 mt.

Hocka ydennyeckas, 1 mr.

KomrurekT mapra/ctyn, 29 mr.

8. METOANYECKHE YKA3AHUSA JJISA OBYYAIOIIUXCA

Metoandeckue yKa3aHus s CTyACHTOB 0UHOM GopMbl 00ydeHusI(TTpriioxenue B)

Metoauueckue peKOMEH UK O BBIMOTHEHHIO 1a00paTOpHBIX paboT

Iepeuens maboOpaTOPHBIX PAOOT Pa3pENIEHHBIX K BEITOTHEHHIO 110 TEMaM:

1.Kunematuka u TUHAMHKA IOCTYIATEIBHOTO ABHIKCHUS
a) M3ydeHne 3akOHOB AMHAMUKY Ha mpudope ATByna
2.3aKOHBI COXPAHECHUS HMITYJIbCA M SHEPTUH




a) M3yueHune ynpyroro u Heympyroro yaapos Mapos

3.KuHemaTuka U TUHaMHKa BPAIATEIEHOTO JBHKCHHS

a) M3ydeHne 0CHOBHOTO 3aKOHA TMHAMHKH BPAIIaTeIFHOTO JIBIKEHHS TBEPOTO Tella BOKPYT HEIOABI)KHOMH OCH
6)13ydeHne 3aKk0HA TUHAMHKH BPAIaTeIIbHOTO IBIKEHHS C TOMOIIBI0 MasTHHKA ObepOeka
4.T'apmoHmnueckue Konebanus. Maremarnueckuii 1 GU3NIECKUI MASTHUKH.

a)OnpenencHue YCKOPEHHs1 CBOOOJHOTO NaJCHUS ¢ IIOMOIIBI0 YHHBEPCATBHOTO MasTHAKA
6)OnpeneneHue yCKOpeHHs CBOOOTHOTO MAJICHHUS C MTOMOIIBI0 000POTHOTO W MaTEMAaTHIEMKOTO MasITHIKOB
5.I'a30BbIe 3aKOHBI

a)l300apudeckuii mporece

0)M30TePMUIECKHI TIPOIIECC

B)H30XOPHYECKHU TPOIIECC

r)aguabaTHbIA Ipolecc

6.3aKOHBI TEPMOAMHAMUKHI

a)OnperneneHne OTHOIICHNS YASTbHBIX TEIUIOEMKOCTEH ra3a MeToJI0M ainabaTHIeCKOTo pacInpeHusD
7.3aKOHBI TOCTOSIHHOTO TOKA

a)llenn mocTosTHHOTO TOKA

6)OmnpenerneHne yaeapHOTo 3apsiia IeKTPOHA ¢ IIOMOIIBI0 BAKyYMHOTO THOAA

8.0nekTpocTaTuuecKoe moJe, ero CBOMCTBA U XapaKTEPUCTUKU

9.5IBneHne 3IeKTPOMarHUTHON HHAYKIIMU

10.MarHuTHOE TIOJIe, ero CBOMCTBA U XapaKTePUCTUKU

a) M3ydenne MarHUTHOTO MO

6) OnpeneneHye TOPU3OHTATBHON COCTABISAIONIEH MATHUTHOTO OIS 3eMITH

B) V3ydeHue SBICHHS JICKTPOMAarHUTHOW HHIYKIIUH

11.@otoaddext. 3akonbl poTodddekra.

a) UccnenoBanue 3akoHOB poToddpexra

6) MccnenoBanue xapakTepUCTUK BAaKYyMHOTO (pOTORIEMEHTa

12.KBaHTOBbIE CBOMCTBA CBETA

a) Oddexr Komnrona

6) M3yuenue paboThl Ta30BOTO J1a3epa U HCCIIENOBAHIE CBOMCTB Ta3€PHOTO M3ITyUCHUS

BLI60p pa60T N3 JAaHHOI'O IICPCUHA ONPCACIIACT MMPCIIoaaBaTeib




