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HoBorpouuxui ¢puaual

Pabouas mporpamma JUCITUTLIMHBI (MOTYIIS)

3akperuieHa 3a noJpas3AeleHueM Kadenpa maremaruku u ectectBo3Hanus (HoBoTponnkuii pumair)
Hanpasnenue noaroroBku 22.03.02 Meramryprus
Ipouns O0paboTKa METAJIIOB JaBJICHUEM
Keamuduxanums Bakanasp
dopma o0yueHHs o4Has
OO0mast TpyI0EMKOCTh 93ET
YacoB 1o y4eOHOMY IIJIaHy 324 ®DopMbI KOHTPOJISL B CEMECTpaAX:
B TOM UYHUCIJIE! 9K3aMeH 2
ayIATOPHBIE 3aHATHUS 136 3a4eT C OLEHKOH 3
caMoCTOsITeNbHAs paboTa 152
4acoB Ha KOHTPOJIb 36

Pacnpeueﬂeﬂue YacoB JUMCHHUIIMHBI 110 CeMeCTpaM

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

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




IIporpammy cocraBum(u):

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

Pabouas mporpamma
PDusuka

Pazpaborana B coorBerctuu ¢ OC BO:

®enepanbHBI rOCYIapCTBEHHBII 00pa30BaTENBHBIA CTAaHIAPT BRICIIETO 00pa30BaHMS 110 HAIIPABJIEHHUIO TOATOTOBKY 22.03.02
Meramnyprus (ypoBeHb O6akanaBpuara) (mpuka3 Munoopuayku Poccuu ot 02.04.2021 1. Ne Ne 1190.8.)

CocraBneHa Ha OCHOBaHMHU y4eOHOTO IUIaHA!

Hamnpasnenune noarorosku 22.03.02 Metammyprus [Ipodunas. O6paboTka METaIIoB JaBICHUEM,
22.03.02 22 Meramnyprus_IIpOM/I.plx O6paboTka METaIIIOB TaBICHUEM, YTBEPKACHHOTO Y4yeHbIM coBeToM OT'AOY BO HUTY
"MUCuC" B cocrase coorsercrpyromieid OITOIT BO 30.11.2021, mporokoin Ne 41

VrBepxnena B coctase OIIOII BO:

Hamnpasnenue noarorosku 22.03.02 Metamnyprus [Ipoduns. O6padoTka MeTanioB gaBieHueM, O6paboTka METaIIOB JaBICHHEM,
yrBepkeHHOH YueHnbiM coBetoM ®TTAOY BO HUTY "MUCuC" 30.11.2021, nporokos Ne 41

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

IIpotokon ot 13.03.2024 r., Ne3

PykoBonuTens nonapasaenenus 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 Takke (HOPMUPOBAHUE Y CTYICHTOB 3HAHUI U YMEHUI, HEOOXOIUMBIX JAJIs1 CBOOOIHOW OPHEHTALUHU B
po(heCCHOHANBHON Cpefie U abHEHIIEeTo MPpo(ecCHOHAIBHOTO CaMO0OPa30BaHMUsI.

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.b

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 |I[InanupoBaHHE IKCIIEPUMEHTA

2.2.5 | Jleramu MamiuH

2.2.6  |KypcoBas HayuHO-UCCIIeIoBaTeNbCKas paboTa (4acThb 1)

2.2.7 |IIpou3BOACTBEHHAs MPAKTUKA 110 MOJYYCHUIO MPO(ecCHOHATBHBIX YMEHUH U OMbITa MPo(ecCHOHATBLHOMN NesITeNbHOCTH

2.2.8 |Kypcosas HaydHO-HCClIe0BaTeNbCKas paboTa (dacTs 2)

2.2.9 |KypcoBas Hay4HO-HCCIIEIOBATENbCKas paboTa (4acThb 3)

2.2.10 |IlomroToBka K IpoIeAype 3aIIUTHI U 3al[UTa BEITYCKHOH KBATH(HUKAITHOHHON pabOThI

2.2.11 |IlpenmuminoMHas MPaKTHKA JUIS BEITOJHEHHS BBITYCKHON KBATH()UKAIMOHHON paboTHI

2.2.12 | MexaHuka >XKHJIKOCTH U Ta30B

2.2.13 |IlpuknagHas MEXaHHUKA

2.2.14 | OnekTpoTexHHKa

2.2.15 | Dxomorus

2.2.16 |TepmoauHamMuKa U KUHETHKA METAJLTYPTHYECKHUX TPOIIECCOB

2.2.17 | O6paboTKa METAJIIOB IaBICHUCM

3. PE3YJIbTATBI OBYUYEHUS IO JUCIUITIJIMHE, COOTHECEHHBIE C ®OPMHUPYEMBIMHA
KOMIIETEHIIUSAMHA

OIIK-1: Cnoco6eH pemaTh 3aJa4u npogeccuoHAILHOI 1eATeIbHOCTH, IPUMeHss 3HAHUA (PYHIaAMEHTAJIbHBIX HAYK,
MeTO/1bI MO/IETUPOBAHMSI, MATEMATHYECKOT0 AHAJIN3Aa, eCTeCTBEHHOHAYYHBIE 1 00IenHKeHepHbIe 3HAHUS

3HaTh:

OIIK-1-31 oCHOBHBIE 3aKOHBI (PU3UKU

YMmerhb:

OIIK-1-Y1 wucmonp30BaTh GU3NKO-MaTeMAaTHICCKHUIA ammapaT Ipy PElICHUH MPHUKIaJHBIX 3a]a4 B 00JIaCTH MPpodeccHo-HaIbHOU
JIESITETbHOCTH

YK-1: CriocodeH ocylecTBJIATh NOMCK, KPUTHYECKH A aHATU3 U CMHTe3 HHGOpMaUMH, yMeHHe AaHAJTU3UPOBATH MPOLECCHI U
CUCTEMBbI C HCITOJIB30BAHUEM COOTBETCTBYHOIIUX AHAIUTUYCCKUX, BBIYUCIUTEJIbHBIX U JKCIIEPUMEHTAJTbHbLIX METO/10B,
NPUMEHSATh CHCTEMHBIH MOIXO0/ IJIsl pellleHHs MOCTABJIEHHbIX 32124

Baanernb:

YK-1-B1 [Ipuemamu BBITOIHEHUS (PU3UUECKOTO SKCIIEPIMEHTA 110 3aJaHHOH METOIHUKE




4. CTPYKTYPA U COJAEPKAHMUE

Kon
3aHATHS

HaumeHoBaHue pa3neiioB u
TeM /BMJ 3aHATHS/

Cemectp
/ Kype

Yacos

dopmupyemble
HHIUKATOPHI
KOMIeTeHI Ui

JlutepaTtypa
H L.
pecypchl

IIpumeuanne

KM

Boinmosn
sieMble
padoTsl

Pasznen 1. ®uzuyeckue
OCHOBBI MEXaHUKH

1.1

MexaHnuyeckoe IBUKEHIE
KaK OJIMH U3 BUJOB JBIKCHUS
Matepuu. Onrcanue
MEXaHHYECKOTO JBKCHUS.
Bunbl nBmxenuni
MaTepruatbHON TOUYKH.
OCHOBHBIC KHHEMATHUICCKHUE
napamerpbl. CriocoObl
OIMKMCAaHUS IBHKCHUS
MaTepruaIbHON TOUYKH.
Kunemaruka TBeporo tena.
YrioBbIe iepemMeneHue,
CKOPOCTh, YCKOPEHHE U MX
CBS3b C JIMHEHHBIMU
napamerpamu. /Jlex/

YK-1-B1

JI1.2J12.3
J2.6
01 52 53

1.2

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

Tanunes. /Jlex/

OIIK-1-31
OIIK-1-Y1

JI1.2J12.5
0152 353

1.3

CaMocTOoATeIbHOE U3yIeHHE
Marepuala B JIEKTPOHHOM
Kypce 1o TeMe:Bunbl cui B
Mmexanuke /Cp/

OIIK-1-31
OIIK-1-Y1

J12.2J13.3
0152 53

14

3aKoH U3MEHEHHS U
COXpaHEHHUs UMITYJIbCa
CUCTEMBI MaTePUATbHBIX
touek. LlenTp Macc cucremsl,
€ro JIBIKCHHE U IBIKCHHE
OTHOCHTEITLHO TICHTpA

macc. /JIex/

OIIK-1-31
OIIK-1-Y1

1.2
01352 33

1.5

CaMOCTOATENIBHOE U3YUEHHE
MaTtepHaina B 3JeKTPOHHOM
kypce o Teme:[IpuHnnn
PEAKTUBHOTO ABUXKEHUS,
ypaBHeHUs Melepckoro u
IMuankosckoro /Cp/

OIIK-1-31
OIIK-1-Y1

JI1.1J13.7
013233

1.6

PaboTa 1 MOLIHOCTE B
Mexanuke. KoHcepBaTHBHBIE
Y JIMCCHUIIATUBHLIE CUIIEL.
IToTeHIMAaIBHOE TOJIE.
Pabora cui HOTEHIMAIEHOTO
I10JIsI HA KOHEYHOM
MepeMEICHIN 1 Ha
3aMKHYTOM ITyTH. CBsI3b
MEXKTy TIOTCHIIHAIBHON
SHepruen u cuion. /Jlex/

OIIK-1-31
OIIK-1-V1

J1.2
01 52 53




1.7 OHeprus npu 2 OIIK-1-31 2.3
MOCTYIATEIbHOM JIBH)KEHUH. OIIK-1-V1 D1 D2 33
3aKOH COXpaHEHUs U
MpEBpALICHUS SHEPTHH JJIS
3aMKHYTBIX U HE3aMKHYTBIX
cucreM. SIBieHue ynapa.

VYopyruii u Heynpyrui
yaapbl. 3aKOHBI COXpaHEHHS
9HEPIHU M UMITYJIbCA TIPH
YIIPYTOM ¥ HEYIIPYroM
coynapenuu. /Jlex/

1.8 KunemaTtuka 2 OIIK-1-31 JI1.2J13.3
MOCTYNaTeNbHOTO U OIIK-1-Y1 JI3.10
BpalaTeNbHOro 012293
nerkenwust. /Tlp/

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

31 32 33
1.10 3aKOHBI COXpaHEHUS 2 OIIK-1-31 JI1.3J12.1J13.
HMMITyJIbCa U SHEPTUU NIPU OIIK-1-Y1 3J13.8 J13.10
BpalaTelbHOM 212233
nBrokeHud. /T1p/
1.11 CamocTosaTenbHOE H3yUCHHE 10 OIIK-1-31 JI1.2J13.7
MaTepuanga B 3JEKTPOHHOM OIIK-1-V1 0102093
Kypce no teme:Kunemartuka
MOCTYIIATENBEHOTO U
BpaIaTeIbHOTO
newxenus /Cp/
1.12 Bsoxanoe 3ausarue /J1a6/ 1 OIIK-1-31 JI1.2J12.1J13.
OIIK-1-V1 YK 2 J13.11
-1-B1 31 32 33
1.13 | M3yueHue 3aKOHOB JTUHAMUKU 3 OIIK-1-31 JI1.2J12.1J13.
Ha npubope ArByna /J1a6/ OIIK-1-Y1 YK 2J13.11
-1-B1 31 32 33
1.14 | 3y4eHue ynpyroro u 3 OIIK-1-31 JI1.2J12.4J13.
HEYIIPYroro yaapoB OIIK-1-Y1 VK 2 J13.11
mrapos /J1a6/ -1-B1 0132 33
1.15 | KoutponHnas pabora 2 OIIK-1-31
Nel.1/Cp/ OIIK-1-V1 31 32 33
Paznen 2. /InnamMmuka
BPaIIATEIbHOI0 ABMIKEHHS

2.1 OCHOBHOE ypaBHEHHE 2 OIIK-1-31 J12.1
JTUHAMUKY BPaIIaTebHOTO OIIK-1-V1 D152 33
JIBIDKCHUS. MOMEHT CHUIBL.

MowmeHT ummyibca
OTHOCHTEITFHO TOYKH U OCH.
MoMeHT uHepLuu TBEPAOro
Tena. Pacuer MoMeHTOB
WHEPIMH TBEPIOTO Tella
OTHOCHTENIFHO TTIABHBIX U
MPOU3BOJIBHBIX OCEH.
Teopema Il teiinepa /Jlek/

2.2 Pabota u sHeprus npu 2 OIIK-1-31 JI1.2J12.3J13.
BpAlLATEIbHOM JABHKCHUU. OIIK-1-Y1 7
3aKOHBI COXpaHEHUS SHEPTUU 2193233
Y MOMEHTA UMITYJIbCa.

ITnockoe nBuxeHuE.
Kunernueckas aneprus npu
TUTOCKOM JIBHKeHHH /JIex/

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

newokenwust /TIp/ OIIK-1-Y1 JI2.5J13.3
JI3.10

013253




24

CamocTosTensHOe U3yUeHUe
Marepuaia B 3JIEKTPOHHOM
Kypce 1o Teme:[IpumeHenue
teopemsl Ll TeitHepa ais
OIpe/ICICHHsT MOMEHTA
uHepiyu Ten /Cp/

10

OIIK-1-31
OIIK-1-Y1

1.2
JI1.4J12.5J13.
7
0132233

2.5

3aKoH cOXpaHEeHHUS MOMEHTA
HMITYJIECA U SHEPTHH TIPH
BpaIlaTeIbHOM

newkenud. /TIp/

OIIK-1-31
OIIK-1-V1

JI1.4J12.4J13.
3J13.10
0103233

2.6

OmnpeneseHre MOMEHTa
HWHEPLUH Tea,
CKaTBIBAIOLIETOCS C
HaKJIOHHOM 1u1ockoctH /J1a6/

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

JI1.2J12.6J13.
2J13.11
30132 33

Pa3nen 3. Kosedoanus n
BOJIHBI

3.1

Juddepenmansaoe
ypaBHEHHUE KOJIeOaTENILHOTO
JIBHOKEHHSI U €TO PEIIeHUE
JUTSL PA3ITAYHBIX YCIOBUH
konebanuii. CBOOOIHEIE
He3aTyxarolue Kouedanus
MEXaHNYECKHUX
OCIMJIISITOPOB.
MartemaTH4YECKUH U
(bU3MIECKUH MasSTHUKH.
CrokeHUEe OJUHAKOBO
HaTpaBIEHHBIX
TapMOHUYECKUX KOJIeOaHHi ¢
OJMHAKOBBEIMU U OJIM3KMMH
gactotamu. CloXeHHE
B3aUMHO TEPIICHIUKYISIPHBIX
Kojiebanuii. /Jlex/

OIIK-1-31
OIIK-1-Y1

30132 33

32

CBOOO/IHBIE 3aTyXaloNIHe
konebanns. Koapduuent
3aTyXaHUsl.
Jlorapudmuueckuit
JICKPEMEHT 3aTyXaHHU.
CoOcTBeHHAs 4aCTOTa
OCLIJUIATOPA U 4aCTOTa
3aTyXaroUuX KojicOaHui.
[IpeBparenne sHeprun
OCIIIJLIATOPA MIPU
3aTyXarOIIHX
kosiebanusx. /JIex/

OIIK-1-31
OIIK-1-V1

J1.2
01 52 53

33

CaMocTosITeNIbHOE H3YYCHHE
Marepuaia B 3JIEKTPOHHOM
Kypce 1o teme:bueHus.
®urypsr Jluccaxy /Cp/

OIIK-1-31
OIIK-1-Y1

JI1.2J12.5J13.
7
0132 53

34

Brinyxnennsie
MeXaHHYeCKHe KoJeOaHms.
YpaBHEHHE YCTAaHOBUBIIUXCS
BBIHY)KICHHBIX KOJICOAHHIA.
IIpeBpaiieHue s3HEprun Npu
BBIHYXX/ICHHBIX KOJIEOaHUSX.
SBnenue pe3onanca. /Jlex/

OIIK-1-31
OIIK-1-V1

JI1.2J12.3
01 52 53

3.5

CaMocCTOSTEIbHOE U3yUEHHE
MaTtepurajia B 9JICKTPOHHOM
Kypce 1o Teme: fIBieHue
pe30HaHca B HayKe U
texuuke /Cp/

OIIK-1-31
OIIK-1-V1

JI1.2J13.5
01 52 53




3.6

IIponosbHBIE U ONIEPEYHBIE
BOJIHBI B YIIPYroii cpeze.
BonHoBoe ypaBHeHuE.
®da30Basi CKOPOCTb, 4YACTOTA U
JUIMHA BOJIHBI. YpaBHEHHE
TUIOCKOW U cheprudaecKoit
BOJIHBL. [I0TOK 3HEpruM npu
BOJIHOBOM Iponiecce. Bexrop
IUIOTHOCTH TTOTOKA

sHeprun. /Jlex/

OIIK-1-31
OIIK-1-Y1

0132 53

3.7

CaMOCTOSTEIbHOE U3YUEHHE
Marepuanga B 3JIEKTPOHHOM
Kypce 1o Teme:CBoiicTBa
3BYKOBBIX U YJIBTPA3BYKOBBIX
BOJIH U UX HUCIIOJIb30BAHUC B
Metasutyprun /Cp/

OIIK-1-31
OIIK-1-Y1

JI1.2J12.3J13.
7
0132 53

3.8

CaMocCTOATEIbHOE U3yIEHHE
Marepuasa B JJIEKTPOHHOM
kypce 1o teme:CnoxeHue
konebanuii /Cp/

OIIK-1-31
OIIK-1-Y1

J12.2]13.3
0152 353

39

CaMocTOATeNIbHOE U3yIEHHE
Marepuaia B AJICKTPOHHOM
Kypce o Teme:[lepron
KoneGaHus
MaTeMaTHYECKOTO,IIPYKHHHO
ro MasTHukoB /Cp/

OIIK-1-31
OIIK-1-Y1

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

3.10

l'apMonmdeckue KojaeOanusl.
crnoxxenue konebanui. /IIp/

OIIK-1-31
OIIK-1-Y1

JI3.10
0132233

3.11

OmnpeneneHne yCKOpeHUS
CBOOOTHOTO MAJCHHUS C
MMOMOIIIbIO YHUBCPHAJIBHOTO
MasiTHuKa /J1ab/

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

JI1.2J12.6J13.
2J13.11
0152 53

3.12

Konrponnas pabora
Nel.2 /Cp/

OIIK-1-31
OIIK-1-Y1

0132 53

Pa3gen 4. OcHoBBI
PeJSATHBHUCTCKOI MEXaHUKH

4.1

OmneiT MaiikenbcoHa.
[locTynatel cnenuanbHOU
TEOPUHU OTHOCHUTEIBbHOCTH.
IIpeobpazosanus JlopeHra.
PenstuBucTckuii 3aKon
CJI0KEHHMsI CKOpOCTEH.
PenstuBucrckas auHamuka.
Macca, UMIyIsbC, 3HEprus
YaCTHUIIBI B TEOPUU
OTHOCHUTENBHOCTH.
Penstusucrckas hopma
3aKOHOB JUHAMUKH. 3aKOH
B3aMMOCBSI3U MacChl U
sHepruu /Jlex/

OIIK-1-31
OIIK-1-Y1

01322 33

4.2

CamocTosITeNTbHOE
Marepuasa B JJIEKTPOHHOM
Kypce no teme:Iloaroroska k
KOHTPOJIbHO# pabore. /Cp/

10

OIIK-1-31
OIIK-1-V1

JI1.2J13.7
01 52 53

Pazgen 5. MoaekynsipHas
(usuka u TepmoaUHAMHKA

5.1

YpaBHEHHE COCTOSTHUS
HI€aJIbHOTO Tra3a.
Uzonponeccsr.
TemmoeMKoCTh HJICaIBHOTO
ra3a. BuyrpenHss sneprus
TEPMOJMHAMUYECKOU
CHCTeMBI. AmnabaTHYeCKHit
npouecc. [lepsoe Hauano
TepMoauHaMuku /JIex/

OIIK-1-31
OIIK-1-Y1

J1.2
30132 33




52

CamocTosTensHOe U3yUeHUe
Marepuana B 3JeKTPOHHOM
Kypce o
teme:IlomuTpomnHsie
npoueccel /Cp/

OIIK-1-31
OIIK-1-Y1

J1.2712.4
0132 53

53

OCHOBHOE ypaBHEHHUE
MOJICKYJIIPHO-KHHETHYCCKOH
TeOpUH. 3aKOH paBHOMEPHOTO
pacnpeneneHus YHePTuu Mo
CTEICHSIM CBOOOIBL.
Pacnipenenenne monexyn
WEANTBHOTO Ta3a Mo
CKOpocTsM MakcBeria.
Pacnipenenenue no
MOTEHIHATBHBIM YHEPTUSIM
Bonsimana. Bropoe Havano
TepMoIuHaMuKu. [uki
Kapmno. /JIex/

OIIK-1-31
OIIK-1-Y1

01352 53

54

YpaBHEHHE COCTOSTHUS
peansHoro ra3a. Cumst Ban-
nep-Baansca.
BsaumoneiicTBre Monexyn
peanbHOTO rasa.

D¢ dekTuBHBINA 1UaMETp U
cedeHue Morekyi. Mizorepmel
H/ICATTBHOTO M PEAIBHOTO
razoB. ®a3oBbie

nepexo sl /JIek/

OIIK-1-31
OIIK-1-Y1

J1.2
30132 33

5.5

SIBneHns nepeHoca.
Juddepenimansase
YpaBHEHUS
TEIUIONPOBOJHOCTH,

g dy3nu 1 BHyTpEHHETO
tperus. Koadpunnenrtst
Pa3IMYHBIX TPOLECCOB
HepeHoca 1 CBS3b MEXY
HUMH. /JIex/

OIIK-1-31
OIIK-1-V1

JI1.2J13.3
01 52 53

5.6

Kpucrannueckoe cocrosiHue
BemiecTra. JlanpHuit
opsAI0K. MOHOKPUCTAILITBL.
OCOOEHHOCTH CTPOCHHUS
KuJaKocten. binmkaui
nopsioK. Cussl
MMOBEPXHOCTHOTO HATSKEHHUS.
Kanmwisipabie SBIeHUS U UX
POJb B IpUpPOAE U

TexHuke /Jlex/

OIIK-1-31
OIIK-1-Y1

J1.2
3013233

5.7

CamocTosITeNnbHOE U3yUeHUE
MarepHuaia B JIEKTPOHHOM
Kypcermno teme:JlehexTsl B
KPHCTaJIaX : TOUYCYHBIC
JeEeKThI, TUCITOKAUY 1
rpanuisl 3epeH /Cp/

OIIK-1-31
OIIK-1-V1

JI1.2J12.4J13.
7
013233

5.8

YpaBHEHHE COCTOSTHUS
uzeanbHOro rasa. ['azoBble
3aKOHBI. S BIIEHUS
nepenoca. /Tlp/

OIIK-1-31
OIIK-1-Y1

J1.1
JI1.2J12.2J13.
3J13.10
01 52 53

59

du3nuecKkre OCHOBBI
TepMoauHaMukH. /IIp/

OIIK-1-31
OIIK-1-Y1

JI1.1J12.2J13.
3J13.10
0152 53

5.10

CamocToATeNbHOE U3yYEHNE
MaTepHaia B JJIEKTPOHHOM
Kypce 1o Teme: BHyTpeHHss
SHEPrHs HJeaTbHOrO
rasa.IlepBoe Hauano
tepmoanHaMuk. /Cp/

10

OIIK-1-31
OIIK-1-V1

J1.2
01 52 53




5.11

Omnpenenenue OTHOLICHUS
YICTBHBIX TEIUIOEMKOCTEH
ra3a MeTOZOM
anabaTHYECKOro
pacuupenus /J1a6/

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

JI1.2713.2
0132 53

5.12

KonuponbHas
padotaNel /KoHTp.pab./

OIIK-1-31
OIIK-1-Y1

JI1.1J11.2
01352 53

5.13

DK3aMeH /Dx3amen/

36

OIIK-1-31
OIIK-1-Y1

Paznen 6. DiiekTpocTaTHKa

6.1

DIEKTPUUECKHIA 3apsia KaK
CBOMCTBO MaTepuaIbHBIX
(pu3MUecKuX 0OBEKTOB.
JIUCKpeTHOCTS,
peNSTHBUCTCKAS
WHBapHAaHTHOCTH 3apsfa.
3aKOH COXpaHEHUs
ANIEKTPHIECKOTO 3apsizia.
3akon Kynona. [Tone xak
onHa u3 hopm
CYIIECTBOBaHUS MaTEPHUHL.
OnexTpuuecKoe MoJe B
Bakyyme. HampspokeHHOCTb
HIIEKTPHYECKOTO TIOJIS
TOYEYHOrO 3apsna. JInnuu
HanpspkeHHocTH. [IpuHimn
CYNIEPIIO3HUIINU
ANEKTpUIecKuX moneii /JIex/

OIIK-1-31
OIIK-1-Y1

J2.3
0132 53

6.2

Pabora mo nepemeneHuro
3apsizia B 9JIEKTPUYECKOM
noje. [ToreHnuansHast
SHEPTHs 3apsija B TOJe.
IToTeHmuan mous.
AJUTUBHOCTH ITOTEHIIMAA.
DKBHIIOTEHIIAAIBHEIE
moBepXHOCTH. CBS3b MEXIY
HaNpPSHKEHHOCTBIO U
rmoTeHyanoM.. /Jlex/

OIIK-1-31
OIIK-1-Y1

J12.3
013233

6.3

[IpoBoaHuKH B
ANIEKTPOCTATHYECKOM I10JIE.
SBnenue
ANIEKTPOCTATHYCCKON
MHIYKLHH. DIEKTPOEMKOCTb
YEANHEHHOTO POBOIHUKA.
DJEeKTPOEMKOCTh
KOHZieHcaTopa. Bust
KOH/IEHCATOPOB. DHEPrust
AIIEKTPOCTATHYECKOTO OIS,
[TnoTHOCTE BHEpTUH. /JIeK/

OIIK-1-31
OIIK-1-V1

J2.3
01 52 53

6.4

3akon Kynona.
HanpsxeHHOCTS OIS
TOYEYHOTO 3apsAAa U CHCTEMBI
3apsoB. [IpuHoun
cynepnosutu. /TIp/

OIIK-1-31
OIIK-1-V1

JI1.1J12.2J13.
5
30132 33

6.5

CaMOCTOSTEIBHOE U3YUEHHE
MaTepuaia B 1o

teme: Teopema I'aycca u ee
IIPUMEHEHHE JJIs pacyeTa
HaNpsKEHHOCTH
ANEKTPOCTaTHUECKOTO

nonist /Cp/

OIIK-1-31
OIIK-1-Y1

JI2.5]13.7
012233

6.6

Bsoanoe 3ansrue /J1ab/

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

JI2.6J13.1
JI3.12
30132 33




6.7

Hccnenosanue
3JIEKTPOCTATHUECKOTO TOJISI
METOA0M

MonenupoBanus /J1ab/

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

JI3.1J13.12
0132 53

Pa3gen 7. OcHoBBI TEOPHH
NPOBOIUMOCTH

7.1

[MTapameTpsl aMeKTpHYECKUX
Lenel: cuia U IIIOTHOCTh
TOKa, 3IEKTPOCOIPOTHUBIICHHE
U MPOBOAUMOCTB, Pa3HOCTh
MOTCHIHANIOB, TTaJICHIE
HATPSDKCHUS,
AIIEKTPOABMIKYIIAS CHIIA.
3akonsl Oma u Jlxoyrns-
JleHua B HHTErpanbHON
topme. [Tpasuna Kupxroda
JUTSL pacyeTra pa3BeTBICHHBIX
nereit. /Jlex/

OIIK-1-31
OIIK-1-V1

JI2.2J13.5
0152 53

7.2

CaMocTosITeIbHOE H3YYeHUE
Marepuasa B JJIEKTPOHHOM
Kypce 1o

TeMe: DIeKTPUYECKHIT TOK B
Bakyyme /Cp/

OIIK-1-31
OIIK-1-V1

JI3.5
01 52 53

7.3

CaMOCTOATENIbHOE U3YUEHHE
Marepuaa B 3JIEKTPOHHOM
Kypce 110

TeMe: DIEKTPUUECKUM TOK B
razax /Cp/

OIIK-1-31
OIIK-1-Y1

JI3.5
30132 33

7.4

CamocTosTensHOe H3yUeHUE
MaTepuana B JIeKTPOHHOM
Kypce 1o
TeMme:BbicokoTeMnepaTypHast
CBEPXIPOBOJIUMOCTD U
HAalpaBJIeHUs €€
WCTIONTE30BAaHUS B

texuuke /Cp/

OIIK-1-31
OIIK-1-Y1

JI1.2J13.5
013253

7.5

CaMocTOATeNIbHOE U3yIeHHE
Marepuana B JJIeKTPOHHOM
Kypcero
Teme:IlomynpoBoAHUKOBBIE
npuOOpHI U UX IPUMEHEHUE B
Hayke u Texauke /Cp/

OIIK-1-31
OIIK-1-Y1

JI1.2J13.6
01352 33

7.6

3aKOHBI IOCTOSIHHOTO TOKA.
Pabora 1 MomHOCTH
AIIEKTPHYECKOTO TOKA. 3aKOH
Jxoyns-Jlenna /TIp/

OIIK-1-31
OIIK-1-V1

JI1.1J12.6J13.
7
013233

1.7

CamocTosTenbHOE H3ydeHNe
Marepuaia B MO
teme:KonTponbsHas pabora
Ne2.1 /Cp/

OIIK-1-31
OIIK-1-V1

JI2.5J13.5
01 52 53

7.8

Lenu mOCTOSAHHOTO
Toka /J1a6/

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

JI2.6J13.1
JI3.12
30132 33

Pasgen 8. MaruutHoe 1moJjie
NOCTOSIHHOT0 TOKA




8.1

[Tone aBuxymerocs 3apsana u
MIPOBOJHUKA C TOKOM.
BsaumopeiictBue
MIPOBOJTHUKOB C TOKOM.
BexTop marauTHOMI
uHAyKuuU. Buxpeoi
XapaKTep MarHUTHOTO TIOJIS.
3akon buo-Casapa-Jlamnaca.
MarHuTHoe 1oJje OpsMoro u
KpPYTroBOTO TOKOB. [IpoBOIHUK
C TOKOM B MarHUTHOM TIOJIE.
Cuna Amnepa. J[BuxeHnue
JIEKTPUUECKOTO 3apsijia B
MarHuTHoM noie. Cuna
Jlopenua. /JIex/

OIIK-1-31
OIIK-1-Y1

0132 53

8.2

KonTyp ¢ TokoM B
MarHUTHOM IIOJI€.
MarauTHbBIIT MOMEHT
KoHTypa. [lorennuanpuas
SHEPrusi KOHTYpa C TOKOM B
MarHUTHOM ToJie. PaboTa cui
MarauTHoro noJs. [Totox
BEKTOPAa MarHUTHOM
uHaykuuu. Teopema o
LUPKYJSIIIAA BEKTOPa
MarHuTHOM uHAyKnuu. /Jlex/

OIIK-1-31
OIIK-1-Y1

0132 53

83

3aKOH 3IIEKTPOMArHUTHON
unaykiun dapanes.
IIpaBuno Jlenna.
IIpumenenue sBIECHUSL
3JIEKTPOMAarHUTHOM
UHIYKIMU B TEXHUKE.
Buxpesble TOKH.
WNHnykunoHHbI Harpes
METaoB. SBnenne
CaMOWMHAYKIIUH.
WH1yKTHBHOCTE. DHEPrus
MarHuTHoro nomus. /Jlex/

OIIK-1-31
OIIK-1-Y1

1.2
0132 33

8.4

CamocTosITenbHOE N3YYeHHE
Marepuaia B 3JIEKTPOHHOM
kypce 1o teme:Ilpumenenue
SIBJIEHUSI DIIEKTPOMArHUTHOM
WHAYKIWU B TexHuke /Cp/

OIIK-1-31
OIIK-1-Y1

1.2
0152 53

8.5

CaMOCTOSTEIbHOE U3YUEHHE
MaTepHaia B 3JIEKTPOHHOM
Kypce 10

Teme: IHAyKIIMOHHBII HarpeB
MeTtaia. Buxpesble

toxu /Cp/

OIIK-1-31
OIIK-1-V1

J1.2
01 52 53

8.6

MarsautHoe 1oJie B BaKyyMe.
3akon buo-CaBapa-
Jlammnaca. /TIp/

OIIK-1-31
OIIK-1-Y1

JI1.1J12.4J13.
6
0152 53

8.7

CaMocTosITeIbHOE H3YYCHUE
Marepuasa B JJIeKTPOHHOM
Kypce o teme:Teopema o
LUPKYISILUA BEKTOpa
MarauTHo# nHayKmu /Cp/

OIIK-1-31
OIIK-1-Y1

J1.2
3013233

8.8

Cuna Jlopenna. Cua
Awmmnepa /IIp/

OIIK-1-31
OIIK-1-Y1

JI1.1J13.6
013233

8.9

CaMocTosITeNnbHOE N3yYeHHEe
Marepuana B 1o
teme:KoHTponpHast paboTa
Ne2.2 /Cp/

OIIK-1-31
OIIK-1-Y1

JI1.2J13.7
0152 353

8.10

3aKoH JeKTPOMarHUTHOM
uHAYKIH. CaMONHIYKIUSL.
WNunykrusrocts /Tp/

OIIK-1-31
OIIK-1-Y1

JI1.1J12.5J13.
6
01 52 53




8.11

W3yyeHue spneHus
3JIEKTPOMArHUTHOM
uHIyKImy /J1a6/

OIIK-1-31

OIIK-1-Y1 VK

-1-B1

JI2.6J13.1
JI3.12
0152 53

8.12

Orpenenenue
TOPU30HTAJIBHOMN
COCTABJIAIOIICI MATHUTHOTO
noJist 3emutn /J1a6/

OIIK-1-31

OIIK-1-Y1 VK

-1-B1

JI2.6J13.1
J3.12
013253

Pa3nen 9.
DJIeKTPOMATHUTHBIE
KOJIe0aHUA

9.1

JuddepennuanbHoe
ypaBHEHHUE KOJIcOaHUiT B
ANEKTPUIECKOM KOHTYPE.
CoOcTBeHHbIE KoJieOaHus B
KOHTYpE, HE CO/IepIKaIIeM
aKTUBHOTO COTIPOTHBIICHHUSI.
Ilepuon rapMoHUYECKUX
kosebanuii, popmyna
Tomcona. 3aKoH U3MEHEHUs
3apsia U HAPSDKCHUS Ha
o0KIIafKax KOHJCeHcaTopa U
TOKa B KOHTYype. 3aKOH
COXpaHEeHHUs YJHEPTHH TIPU
TApPMOHUYECKUX KOJIeOaHUSX.
CoOCTBEHHBIC 3aTyXaloIIHe
KoJIeOaHus1. 3aKOH H3MCHEHHS
3apsia U HAPSDKCHUS Ha
o0KIafKax KOHJCHCaTopa U
TOKa B KOHTYpe. /JIek/

OIIK-1-31
OIIK-1-V1

J3.9
0152 53

9.2

[NpeBpamerue sHEPTUHA IPH
3aTyXalolnX KOJeOaHHsIX.
BhIHYK/ICHHBIC KOJICOaHHs B
KOHTYpe. Y CTAaHOBHBIIIHECS
BBIHYX/ICHHBIE KOJICOAHUSI.
EMKocTHOE ¥ MHITyKTUBHOE
COIPOTHUBIICHUE KOHTYpA.
Pesonanc HanpsoxeHud u
TOKOB B KOJIeOaTETbHOM
koHType. /Jlex/

OIIK-1-31
OIIK-1-V1

01 52 53

9.3

CaMocTosATeIbHOE U3yIeHHE
MaTepuaia B 3JEKTPOHHOM
Kypce To
teme:Mcnonbp3oBaHue
SIBICHUSI pE30HAHCa B
texuuke /Cp/

OIIK-1-31
OIIK-1-Y1

JI1.1J13.7
0152 53

Pa3nen 10.
DJIeKTPOMATHUTHOE T0JIe.
BoJnbl

10.1

Toxk cmemenus. EquHCcTBO M
B3aMMOCBSI3b JIEKTPUIECKOTO
¥ MarHUTHOTO ITOJIEN.
Teopema o UMPKYIALUU
BEKTOPA HANIPSDKEHHOCTH
BHUXPEBOTO 3JIEKTPUUECKOTO 1
MarHUTHOI'O MOJIA.
DIEKTPOMArHuTHOE TOJIE.
YpaBHeHus

Makcsemna. /Jlex/

OIIK-1-31
OIIK-1-V1

0152 53

10.2

CamocTosTensHOe H3yUeHUE
Marepuaa B 3JIEKTPOHHOM
Kypce o Teme: BorrHOBOE
ypaBHeHue. Pa3oBas
CKOPOCTb 3JIEKTPOMArHUTHBIX
BOJIH. DJIEKTPOMarHuTHast
Teopus ceera. /Cp/

OIIK-1-31
OIIK-1-Y1

JI1.3J12.3J13.
7
0152 53




10.3

ONeKTpOMarHuTHEIE
kostebanust. /TIp/

OIIK-1-31
OIIK-1-Y1

JI1.1J13.7
J3.9
0152 53

10.4

CaMOCTOSTEIbHOE U3YUEHHE
MaTepuana B IEKTPOHHOM
Kypce 110 Teme: Y paBHEeHHe
TUTOCKOH ¥ cheprdecKoit
3JIEKTPOMATHATHOH BOJHBL.
BonHoBo# GppoHT 1 BosTHOBas
MOBEPXHOCTb. [IJIMHA BOJIHBI,
BOJIHOBOH BekTop. JIuHeiiHas
nonspusaiys BoiH. /Cp/

OIIK-1-31
OIIK-1-Y1

JI1.1J12.3J13.
7
013253

10.5

CamocTosTensHOe U3yUeHne
MaTepHaia B 3JIEKTPOHHOM
kypce no Teme:[loaroroska k
KOHTpOJIBbHOI pabdote /Cp/

OIIK-1-31
OIIK-1-Y1

JI1.1J13.7
0132 53

Pa3nen 11. BoanoBasi
ONTHKA

Wnrepdepennus cera.
KorepentHocts
AIIEKTPOMATHUTHBIX BOJTH.
PasHocTh (a3 u ontuveckas
pasHoCTh X01a. Pacuer
UHTEPEPEHITMOHHON
KapTUHBI: YCIOBHUS
MaKCHMyMOB U MUHUMYMOB
WHTEHCUBHOCTH. /JIex/

OIIK-1-31
OIIK-1-V1

01 52 53

11.2

CaMOCTOSTENIBHOE U3YUEHHE
Marepuaia B 3JIEKTPOHHOM
Kypce 1o Teme:Crioco0bt
MOJYYCHHS KOTCPCHTHBIX
CBETOBBIX BOJH. /Cp/

OIIK-1-31
OIIK-1-Y1

JI1.3J12.4J13.
7
0132 53

Wntepdepenmus cBera Ha
TOHKUX MeHKax. Konbia
Hrrorona. {udpaxmms
ceera. [Ipunnun I'roiirenca-
Openenst. 3061 Openens.
Judpakius Openens Ha
KPYTJIOM OTBEPCTHH H
HETIPO3PavyHOM JHCKE.
30HHBIC ITACTHHKY. /JIex/

OIIK-1-31
OIIK-1-Y1

0132 53

11.4

CamocTosATenbHOE H3yYeHUE
MaTepuaia B 3JIEKTPOHHOM
Kypce 1o
Teme:Mcnonp30Banue
SIBIICHUS MHTEp(EpEHINH B
texuuke. /Cp/

OIIK-1-31
OIIK-1-V1

JI1.2J13.7
01 52 53

11.5

INonspusanus ceera npu
OTpPaKEHUH U MIPETOMIICHUH
Ha rpaHulle U30TPOIHBIX
JIUAJIEKTPUKOB. 3aKOH
Bproctepa. /Jlex/

OIIK-1-31
OIIK-1-Y1

013233

CamocTosTensHOe U3yUeHUe
Marepuasa B JIEKTPOHHOM
Kypce 1o
teme:MHTEpdepeHnns
HOJIIPU30BAHHOIO CBETA.
UckyccrBennas
aamotponwus. /Cp/

OIIK-1-31
OIIK-1-Y1

1.2
0152 53

Paznen 12. KBanToBo-
oNnTHYEeCKHE SIBJIEHUS




12.1 | TemnoBoe U3IydeHUE U 3 OIIK-1-31
JIIOMHHECLICHISL. 3aKOH OIIK-1-Y1 212233
Kupxrocga. PaHoBecHas
TUIOTHOCTH YHEPTUH
n3nydenus. Mznydyenue
a0COJFOTHO YEpHOTO Tela.

Cepoe teno /JIex/

12.2 | 3axonsr Ctedana-bonpiimana 3 OIIK-1-31 JI2.1
u Buna. ®opwmyna Panes- OIIK-1-Y1 212233
Jxunca. @opmyna [1nanka.

PanuanmonHasi, spKkoCTHAS,
[BETOBAsI
Temrepartypsl . /Jlex/

12.3 | CamocrosiTenbHOE U3yYCHHE 3 OIIK-1-31 2.4
MaTtepuaia B o OIIK-1-Y1 213233
teme:KonTponbsHas padora
Ne2.3 /Cp/

12.4 | CamocTosITEIbHOE U3YyUIEHUE 3 OIIK-1-31 JI1.2J12.4
MaTepHaia B 3JIEKTPOHHOM OIIK-1-Y1 012293
Kypce 1o
TeMe:PeHTreHOCTpYKTypHBIi
aHaJlu3 U €ro pojib B
METaJUTypTUy U
Metasutosenenuu. /Cp/

12.5 | BHemHwui U BHyTpeHHHH 3 OIIK-1-31 J1.3
dboroaddexr. OmpiT bore. OIIK-1-Y1 2132233
CBoiicTBa ()OTOHOB.

KopmyckynsapHo-BOIHOBOK
nyanusM ceta. ekt
Kommrona /JIex/

12.6 | 3axkoHBI PaBHOBECHOTO 3 OIIK-1-31 JI1.1J13.9
TertoBoro m3nyaenus. /IIp/ OIIK-1-Y1 212233

12.7 | ®oTOANEKTpUUECKUIA 3 OIIK-1-31 JIT.1JI1.2
addexr. /TIp/ OIIK-1-V1 JI1.3J13.9

0102233
Pa3gen 13. Atomuas
$uzuka

13.1 |3aKOHOMEPHOCTH B CIIEKTPax 3 OIIK-1-31
U3IydeHHuss aTOMOB. OTIBITHI OIIK-1-V1 213233
Pesepdopaa o paccesauio a-
yactul,. Mojenu atoma.

[Hoctynatel bopa. Teopust
Bopa a1 atroma Bogopoaa.
KopmyckynsapHo-BOITHOBOI
nyanusM. /Jlex/

13.2 | CamocTosiTenbHOE N3yIEHUE 3 OIIK-1-31 J3.7
MaTepuaia B SJIEKTPOHHOM OIIK-1-V1 213233
Kypce 1o Teme: BoaHOBbIE 1
KBaHTOBbIE CBOICTBa
cgera. /Cp/

13.3 | 3y4eHue paboThl ra30BOTO 3 OIIK-1-31 JI2.6J13.4
nasepa /J1ab/ OIIK-1-Y1 YK JI3.12

-1-B1 313233
13.4 /3auérCOn/ 3 OIIK-1-31 2.2
OIIK-1-Y1 212233
5. ®OHJ OHEHOYHBIX MATEPHUAJIOB
5.1. KonTpoJibHble MeponpusaTHs (KOHTPOJIbHAsA padoTa, TeCT, KOJJIOKBUYM, 3K3aMeH U T.IT), BONPOCHI I
CaMOCTOSITeJIbHON MOATOTOBKHU
Kon KonTponsHoe TIposepsienmbie
KM MepOTpUATHE WHIUKATOPBI Bomnpocs! 111 oAr0TOBKH

KOMIETCHIIUMN




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 pH NO-CTYMATEIBPHOM M BPAIATEIIEHOM JBIDKCHUSIX,
TIOSICHEHHE BCeX (PM3MIECKHX BEIUINH).

9. IloTeHnmanbHas SHEPTHUS Tela U CHCTEMBI Tel (OIpeIeNIeHus,
(hopMyIibl pacdera MpH MO-CTYMATENFHOM U BpalaTelbHOM JABUKECHUSX,
TOSICHEHHE BCEX (DM3MYECKHX BEIUYHH).

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 CTOJKHOBEHUH U cpeHss JUIMHA cBOOOAHOTO pobera
MOJIEKYIL.

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.JIvHNY HAPSHKEHHOCTH MIEKTPHUECKOTO TOJIS U MX CBOUCTBA
(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

( ompenenenwue, hopMmyna, eAMHHUIEI H3MEPEHNS (PU3NIECKHIX BEIUINH ).

I. 3apsabl 10 u 16 HKn pacmnonoskeHsl Ha pacCTOSHUU 7 CM
npyr oT apyra. Kakas cuna Oy-aer aedictBoBath Ha 3apsa 2 HK,
MTOMEIIEHHBIN B TOUKY, yAAJICHHYIO Ha 3 CM OT ITEpBOTO 3apsijia 1 Ha 4
CM OT BTOPOTO.

2. DIEKTPUUYECKOE TOJIe CO3AaH0 OECKOHEUHBIMH
napaieIbHBIMU TUTACTHHAMH, HECYIMMU 3apsi]] C TOBEPXHOCTHBIMU
mwioTHOCTAMHU 6= 2 HKim\M 2 u 6= 3 aKim\m 2 Omnpenenuts Ha-
NPSHKEHHOCTH MOJIA: 1) MeX Iy IiacTHHAMHU; 2) BHE TUIACTHH.
ITocTpouTth rpaduk U3MEHE-HUsI HAPSKESHHOCTH.

3. Kakyio cKOpocTs MOXET COOOIINTH AIIEKTPOHY,
HAXOISIEMYCSI B COCTOSIHUH TIOKOS, YC-KOPSIIoIIasi pa3HOCTh
noreHiuanos B 1000B?




KM6

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 (PM3MYECKHX BENWYNH U UX ANHHI] H3MEPCHUS,
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
HAINPSHKEHHOCTH BUXPE-BOTO MIEKTPHUECKOTO TIOJIS.
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. OnpenenuTs CriTy TOKa KOPOTKOT'O 3aMbIKaHUSI ICTOYHHKA TOKA.
2. 3a Bpems t =20c mpu paBHOMEPHOM HApacTaHWU CHIIBI TOKa
OT HYJISl 10 HEKOTOPOT0 MaKCUMAaJIbHOTO 3HAYEHHUS B IPOBOIHUKE
conpotupiieHueM R =5 OM BBIIENNIIOCH KO-IMYECTBO TEIIOTH Q=4
k/Ix. OnpenenuTs CKOPOCTh HAPACTAHMSI CUJIBI TOKA.
3. JIBa GECKOHEUHO AJMHHBIX MPSMOJIMHEHHBIX MPOBOAHUKA C
ToKaMu 6 A u 8 A pacrno-yoKeHbl NEPIEHAUKYISIPHO IPYT APYTY.
OmnpenenuTs MarHUTHYIO HHIYKIWIO HA cepe-IiHEe KpaTdanIero
PacCTOsHUS MEXAY IPOBOJHUKAMHU, paBHOTO 20 CM.

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 HIIEKTPOMArHUTHON BONHBL. Pa30Bast CKOPOCTh
9JIeKTPOMAarHUTHOM BOJIHBL. DIEKTPOMAarHUTHAS TEOPUs CBETA.
21.Uutepdepenmus ceera. Korepearaocts 9MB. Pasnocts daz u
ONITHYECKas Pa3HOCTh XO-7a. Y CIIOBHUSA MaKCUMyMa U MHHAMYyMa
UHTeP(HEPEHIINOHHON KapTHUHBI.

22 JIndpakuus ceera. [Tpuniumn IMoiirenca—Dpenens.

23. Indpakuus Opayarodepa Ha AudpaKIHOHHON penieTke. Y CIOBHs
MaKCHMYMOB U MHHU-MYMOB IIpH 3TOH TU(PaAKINH.

24 BHemHui ¥ BHyTpeHHHUH (HoT03(h(DeKT. 3aKOHBI BHEITHETO
dboroaddekra.

25.YpaBHeHue DWHIITEHA 11 BHEMHETo oTodddekxra. OObsacHeHHE
3akOHOB (oT0d(h(heK-Ta Ha OCHOBE KBAHTOBOM TEOPHU CBETA.

5.2. Ilepeuenn paGoT, BHINOJIHSE

MBbIX 110 TUCHHHIIMHE (

KypcoBasi pa6ora, Kypcosoii npoexr, PI'P, Pedepar, JIP, IIP u 1.11.)

Kon
paboTsI

HazBanue
paboTHI

ITpoBepsiemble
HUHIUKATOPBI
KOMIIETCHIIUI

Coneprxanue paboTsI




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. 3anuIuunTe U MOSICHUTE TPETUH 3ak0oH HbIOTOHA U yKaXHUTe CIEICTBUS
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 onpeaeneHne MaTeMaTHYECKOTO,
HOTO NaJIeHUs C NPYKUHHOTO U PU3HMUECKOTO 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
«MUCHUC»

HOBOTPOUILIKNIA ®UIIHUAIT

Kadenpa MuE
BUJIET K OK3AMEHY Ne 0
Hucrummna: «®usukay, 1 cemectp
Hanpasnenue:

22.03.02 «Metamtyprus»

®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.

CocTaBuit: CT.NPENOIaBaTeNb C.M.OxeroBa
(momuce)

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

01.09.2022 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).

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

OreHka «5» - eclii BBIIOJIHEHO BepHO 85% paboTsl (o1 51 10 60 Gansios)

OneHka «4» - eciiu BbIIOIHEHO BepHO 70% paboTs! (01 42 10 50 Gaisios)

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

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

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

1 gacTp — mpakTHUecKas (IMMCEMEHHO BHITOMHATE 6 3amanuii). Kaxkmoe 3amanne onennBaercs B 10 6aios.
CTyZIeHT MOJKET IOJIy9UTh OIEHKY «3» - eciii BeIoiaHeHo BepHO 50 - 100% pabots! (ot 30 mo 60 Gamos)
OreHka «2» - eciiu BBIIOJIHEHO BepHO MeHee 50% paboTsl (o1 0 10 29 GanmioB)

Ecnm cryneHt nperenayer Ha Gosee BEICOKHI Oaut, TO eMy HEOOXOIMMO IIPOHTH YCTHOE COOECEJOBAaHUE B PEIKUME
BU/ICOKOH(EPEHITNH 110 TEOPETHIECKIM BOIIPOCaM K 3K3aMeHY.

YcnoBus 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. YHAEBHO-METOAUWYECKOE U HTHO®OPMAIIMOHHOE OBECIIEYEHHUE

6.1. Pexomenayemas jutepartypa

6.1.1. OcHoBHas IuTEpaTYpa

ABTOpBI, COCTaBUTEIH 3ariaBue bubnunoreka WznarenbcTBo, TOI, 311. ajpec

JI1.1 | Bombkenmeiin B.C. COopHHK 33719 TI0 00IIEMY

Kypcy ¢usnku: COOpHUK 3a1a4

CII6.: Kamxusbrid mup, 2005,

J1.2 | Tpodumona T.U. Kypc dusuxu: yue6HOC

nmocobue

NII" Akanemus", 2016,

JI1.3 | Tpodpumona T.H. COopHHK 337124 TI0 KypCy
(hU3UKY C PEIICHUSMHU:

cOOpHUK 3a7a4

Axanemus, 2006,

JI1.4 [YeptoB AT. 3agaynHuk o ¢usuke: yaedbHOE

rnocoobue

Anbsinc, 2018,

6.1.2. JlonosiHuTEIBHAS JIUTEPATYpPa

ABTOpBI, COCTaBUTENU

3araBue

Bubanoreka

M3parenscTBO, roa, 3i1. anpec

JI2.1 |T.N.Tpodumosa

®dusnka B TabIUIAX K
(dhopmynax: yaebHOE mocodue

M.: U1 "Axagemus", 2006,

JI2.2 |YeproB AT,
BopoObeB A.A.

3amauHuK N0 HU3UKE:
3aJaYHHUK

M.:®u3uko-mareMaTu4eckas JuTepaTypa,
2007,

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

Ousuka. MogynbHbI Kype A7
TEXHUYECKUX BY30B: yueOHOE
nocobue

M.: " KOpaiit", 2010,

J12.4 |JIL.C. Kyoun, I'.T".
Bypayxosckas

Kypc obmiett pusnku B
BOIIpOCax U 3a7a4yax: ydeOHoe

M.:"JIanp", 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. DIEKTPUYECTBO U MaTHETHU3M. 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 "DIEKTPOMATHETHU3M. 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
n.1 | - Odunmanshelit caitt HoBotpouitkoro dunmunana HUTY "MUCuC" http://nf.misis.ru/




n2

- DnexrponHas 6udanoreka HUTY "MUCuC" http://elibrary.misis.ru

n.3

- YHnBepcurerckas 6nbiaroTexa ornaiH http://bibliclub.ru

7. MATEPHAJIBHO-TEXHUYECKOE OBECIIEYHEHHE

Ayn. Hasunauenune

| OcHarexne
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VYueOHas mabopaTtopust GU3NKH

KomrurekT yueOHOM Mebenu Ha 12 mecT [t oOydarommxcs,
pabodee MecTo MpPEHNOAABATENs, IOIYIPOBOAHUKOBBIN
nazep (kpacHelil) MomHocTh 151MBT, ycraHoBka st
W3YYCHUs CBOMCTB Jla3epa, MHKpPOCKOIN, JiabopaTopHas
ycranoBka "M3ydenue nmudpakuuu cBera', mabopaTopHas
YCTaHOBKa "Uzyuenne BHEIITHETO ¢dororhpexra",
nabopaTopHas ycrtaHoBka "M3ydeHuwe mossipusaiuu cBera',
nabopaTopHasi ycTaHoBka "M3ydeHue pgmcriepcum cBera',
nmabopaTopHas YCTaHOBKa "MasiTHuK Obepbexa",
nabopaTopHas ycraHOBKa "MaxoBuk'".

131

VYuebHas mabopaTtopust GU3NKH

Kommekt yue6HOM Mebenu Ha 20 MecT Ui oOydarommxcs,
pabouee  MecTO  mpemojamarens, 3  CTallMOHAPHBIX
KOMIIBIOTEpA TSt o0yJaromuxcs, ocrutorpad,
TIOTYTIPOBOAHUKOBEIN Ja3zep (KpacHBI) MomHOCTs 152MBT,
MOJTYIPOBOAHUKOBBIN J1a3ep (KpacHbIil) MOMHOCTH 153MBT,
naboparopHas yCTaHOBKAa «JIBIDKGHME 110  HAaKJIOHHOM
IUTOCKOCTH», J1abopaTopHas ycraHOoBKa «OrmpeneneHne
OTHOIICHHS  TEIJIOEMKOCTH  BO3AyXay», JabopaTopHas
ycraHoBka «Ombir @panka u ITepua», mnabopaTopHas
ycraHoBka «M3ydeHne mHTep(hEpeHINH CBETa», YCTAaHOBKA
JUISL M3Y4YECHUs YIPYroro W HEYHpyroro yaapa, yCTaHOBKa
JUIL  Ompes.3apsjga JJIEKTPOHa C MOMOINBI0 BaKyyMHOTO
Aaunonaa,

10.JIabopaTopHast ~ yCTaHOBKa «Du3N4eCKUNMAATHUKY,
mabopatopHast ~ ycranoBka  «Heympyroe — coymapenume
(¢u3nUecknXx  MasATHUKOB»,  JlabopaTopHass  yCTaHOBKa
«/3ygqeHne  BS3KOCTM  BO3AyXa»,  YCTaHOBKA IS
OIIPE/CIICHNs] HANpPsDKEHHOCTH MArHWTHOTO IO 3€MITH
(Tanrenc-byccons), ycraHoBka saboparopHas "MamuHa
ArByna" @®MI1 ¢ oamekTpoHHBIM  OsokoM  DM-1/1,
ocorpad GOS-620 FG, mukpockon ydeOHb YM-401,
JIOCKa ayIUTOpHAs MEIOBasl.
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VYueOHas mabopaTtopust GU3NKH

KomrurekT yueOHOM MeOenu Ha 16 MecT Ui oOydarommxcs,
pabodee  MecTo  mpemomaBaTens, 2  CTaIMOHAPHBIX
KOMIbIOTEpa [UIig  OOy4arolmIMXcsi, JOCKa ayJuTOpHas
MenoBas, KOMIUISKT  THIOBOTO  OOOpyHOBaHMS  JUIA
nabopatopuit « DIEKTPUIECTBO W MarHeTH3M» (HACTOJILHBIN
KOHCTpYKTHB | mrT, Onok reHeparopoB 1 1T, 010K
MyIbTHMETpOB | 1T, 010K HaOOpHOE moie | T, KOMIUICKT
MUHHOIOKOB | mT, OJIOK MOJECTHpPOBaHWS Tmojed 1 1T,
KOMIUIEKT COCANHHUTEIBHBIX IPOBOAOB | mIT.).
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VYuebHas  aymuTopus
JIEKL[IOHHOTO THIA,
3aHATUI

JUTSt 3aHATHH
MPaKTUYECKUX

KomrurekT yueOHOM MeOenu Ha 56 MecT Ut o0ydaromuxcs,
] cTrauuoHapHBIM KOMIBIOTEp JUId IpEnojaBarels C
BBIXOJIOM B MHTEPHET, IPOECKTOP, SKpaH HACTEHHBIH, JOCKa
aygutopHas MenoBas, BeO kamepa Logitech, konoHkwH,
nuneH3nonHsle  mporpammel - MS  Office, MS  Teams,
antuBupyc Dr.Web.
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VYuebHass  aymuTopHs
JIEKITHOHHOT'O THIIA,
3aHITUH

JUTS 3aHATHH
MPaKTUIECKUX

KommrekT yueOHOM Mebenn Ha 56 MecT Ui oOydarommxcs,
1 crauvoHapHbIH KOMIIBIOTEp JUIsl IpernojaBaTelsi C
BBIXOJIOM B HMHTEPHET, IPOECKTOP, SKpaH HACTEHHBIH, JOCKa
aymuTtopHas MenoBas, BeO kamepa Logitech, xononkw,
nuieH3nonHele  mporpammel - MS  Office, MS  Teams,
antuBupyc Dr.Web.

8. METOANYECKHUE YKA3AHUSA JJIS1 OBYYAIOIINXCA

OcBoeHUE AUCLUIUIMHBI IPEATIONAraeT Kak MpoBe/IcHIe TPAANLNOHHBIX ayUTOPHbIX 3aHATHH, TaK 1 paOOTY B 3JIEKTPOHHOM
nHpopmarmoHHo-00pazoBaTenbHoi cpene (DMOC), B 37eKTPOHHOM Kypce 110 JUCIHUIUIRHE. DICKTPOHHBIN KypC MO3BOJISET
HCTIONIB30BaTh CIIEIMAIBHBIN KOHTEHT 1 3JIEMEHTHI JJIEKTPOHHOTO OOYUCHHUS U TUCTAaHIIMOHHBIX 00Pa30BaTEIBHBIX TEXHOIOTHH.
Hcnonb3yercst IpeuMyIEeCTBEHHO JUIsl ACHHXPOHHOTO B3aUMOJCHCTBHS MEXK/ly y4acTHUKaMU 00pa3oBaTeIbHOro Iporecca
HOCpeACTBOM ceTu «MHTepHeT».




Yrto065! 3¢ EeKTHBHO UCTIONB30BAaTh BO3MOXKHOCTH MIEKTPOHHOTO Kypca, a COOTBETCTBEHHO U YCIICIITHO OCBOUTH TUCHUILINHY,
HY)KHO!

1) 3aperucTpupoBaThCs Ha KYpC;

2) 03HAKOMHTECS C COJICPIKaHUEM Kypca, BOIIPOCAMH ATl CAMOCTOSTEIBHOMN ITOTOTOBKH, YCIOBHAMHE JOIYCKA K aTTECTaIlHN,
(hopMoit MPOMEKYTOUHOH aTTecTalMH (3aueT/9K3aMeH), KPUTEPUSIMH OLIEHUBAHUS U Jp.;

3) n3ydars y4eOHbIe MaTEpHANbl, pa3MEILICHHBIC IIPENOaBaTEIEM. B T.4. 101bp30BaThCs INTEPATYPOH, PEKOMEHIOBAaHHOH
TperoiaBaTesieM, IePeXoIs O CChIIKAM;

4) monp30BaThcs OMOIMOTEKOH, B T.4. JUI BBITIOJIHEHHUS MICEMEHHBIX paboT (KOHTPOJIbHbIE pabOTHI);

5) 03HAKOMUTECSI C 33laHUEM K MUCbMEHHOH paboTe, CpOKaMHM cljaun, KpUTEPUSIMU OLICHKH. B ycTaHOBJIEHHBIC CPOKH BBITIOJTHUTD
paboty(sl), MOATPY3UTH (Hailyl paboOTHI ISl MPOBEPKU. PekoMeHIyeTCs1 Ha3bIBaTh (hailyl paboTHI CIeMyIONM 00pa3oM (Ha3BaHUE
npenmera (cokpaienHo), rpymma, @HO, nata akTyanu3anuu (IpU IOBTOPHOM Pa3MEIICHHN))..

Paborta, pa3meniaemas B 31I€KTPOHHOM Kypce JUIs IPOBEPKH, TOJKHA:

- COJepKaTh TUTYIbHBIN JIUCT

- OBITH O(hopMITEHA B COOTBETCTBUU C TPEOOBAHHUSIMH.

IIpenonaBatens B TeUeHHE YCTAHOBICHHOTO CpoKa (He OoJee aecaTy AHEH) mpoBepseT padoTy U pa3MelacT B KOMMEHTApHAX K
3a1aHuIo perieHs3 0. [Ipy HannuuK B pelieH3uy 3aMe4aHni 1 PeKOMEHJallii, HY>KHO BHECTH HOTIPABKH B pabOTy, OTIPABUTH €€
3aHOBO IJIs TOBTOPHOW IPOBepKH. IIpH 3TOM BasKHO CIEINUTH 32 CPOKAMH, B TEUCHHE KOTOPHIX TOJDKHO OBITH BHIITOJTHEHO 3aJaHUC.
[Ipu HapymeHnn cpoOKOB, YKa3aHHBIX NIPENOAaBaTENIeM, BOSMOKHOCTD HAIIPABUTH PAOOTy OCTACTCs, HO CHCTEMA BBIBOJUT
coO00IIeHnE 0 HapyIIeHUH CpoKoB. I1o okoOHYaHUM ceMecTpa 3arpy3uTh pabOTy HE MONTYIHUTCS;

6) IPOHTH TeCTOBBIC 3aJaHKs, OCBOUB PEKOMEH IyeMbIE yIeOHbIC MaTepHAaIIb]

7) OTCIEeXUBATH CBOIO YCIIEBAEMOCTb;

8) unrtaTh 0OBABIICHNUS, pa3MellaeMble IIPenoJaBaTeIeM, 1aBaTh OOPaTHYIO CBS3b;

9) coznaBath 00CYX/JCHHS M y4acTBOBATh B HUX (00CYX/JatoTcsi 0OIIME MOMEHTBI, BEI3BIBAIOLINE BOIPOCHI y OOJIBIIMHCTBA
TPYIIIIBL);

10) IposIBIATH PEryISIPHYIO aKTHBHOCTB Ha KypCe.

[IpenmMyIiecTBEHHO AJsI CHHXPOHHOTO B3aUMOJEHCTBUS MEXKIY YUaCTHHKaMHU 00pa30BaTeIbHOTO MPOIiecca MOCPEICTBOM CETH
«MHTeprer» ncnonbsyercst Microsoft Teams (MS Teams). YToOBI TOJHOLIEHHO HUCIIONB30BATh €0 BOZMOXKHOCTH HYXHO
YCTaHOBUTH NpriioxkeHrue MS Teams Ha mepcoHATBHBIN KoMIbloTep U TenedoH. CTapocTaM HYKHO co3ath rpymmy B MS Teams.
VY4acrue B rpymne no3BoJser:

- CITyHIaTh JTEKIUH;

- paboTaTh Ha MPAKTHYECKUX 3aHATHIX;

- OBITH Ha CBSI3U C IIPEIOIaBaTeIeM, 3a/1aBasi My BOIIPOCHI MIIM OTBEYAsl HA €r0 BOIIPOCH! B OOIIEM YaTe IPyMIbl B pabodee BpeMs ¢
9.00 oo 17.00;

- OCYIECTBIISAITH COBMECTHYIO paboTy HaJ JOKYMEHTaMH (BKiIaaka «Daiisr).

[Ipu npoBeneHNN 3aHATHH B TUCTAaHIIMOHHOM CHHXPOHHOM (hopMaTe Hy)KHO BCErJia padoTaTh ¢ BKIIFOUEHHOW KaMepOoH.
HckmodgeHne — eclii MperoAaBaTellb MONPOCUT OTKIIIOUYUTh KaMepbl U MUKPO(OHEI B cBsA3U ¢ OonbIuMu noMexamu. Ha aBatapkax
JIOJKHBI OBITh HCKITIOUMTEIIBHO JIET0BbIe (oTo.

ITpu mpoBeneHNH JISKIIMOHHO-TIPAKTHYECKAUX 3aHATHI BEIETCS 3alliCh. DTO AaeT BO3MOXHOCTB ITPOCMOTPA 3aHATHS B CITydae
HEBO3MOXKHOCTH IIPHUCYTCTBHSA Ha HEM WM IIPH HEOOXOIMMOCTH BHOBE OOPATHTCS K MaTepHaly U 3aHOBO €ro MPOCMOTPETE.




