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1. lleap AUCUMIJIMHBI

Ilenvto usyuenusn oOucyuniaunsl sgBusSeTca: (HOPMUPOBAHHE ECTECTBEHHOHAYYHOTO
MHUPOBO33PEHUS CTYACHTA, U3ydyeHHE (PU3UYECKUX 3aKOHOB, TEOPUH, METOAOB KJIACCUYECKON U
COBPEMEHHOW (PM3MKH, OBJaJeHHE OCHOBaMHU (M3HMKHU B PEIICHUH MPO(PECCHOHANBHBIX 3a1ad
UCCIIEI0BATEIbCKON U MPUKIIATHON 1EATEIIHOCTH.

B pe3ynbraTe OCBOGHMS [aHHOM JIUCUUIUIMHBI Yy OOYyYarolerocsi JMAOJKHBI ObITh
c(OpMHPOBAaHbl KOMIIETEHIIMM OCHOBHOM NpodeccHoHalbHOM 00pa3oBaTeIbHON IMPOrpaMMbl
OakanaBpuara:

— OIK-1 (npuMenats (GyHIAMEHTANbHbIC 3HAHUWS, [OJYYCHHbIE B 00JacTH
MaTeMaTHYeCKUX W (WIM) €CTECTBEHHBIX HAyK, W HCIIOJIb30BaTh HUX B MPO(hecCHOHAIbHOM
JCSATEIBHOCTH).

1.1. ®opmupyeMbie KOMIIETCHIIUA

Tabmuna 1 - DopMupyeMble TUCIUTUTMHON KOMITETCHITUU

HaumeHnoBanue Buaa HaumenoBanue Kon v Ha3Banue KoMneTeHINMH
KOMIIETCHIINN KaTeropuu (TPYIIIThI)
KOMIIETCHLINM

Oo6menpodeccuonanbias | Hayunbie ocHoBhl | OIIK-1 CIocoOeH MPUMECHSTh
npodeccuoHaNbHON (dyHAaMeHTaJbHbIE 3HAHHA, IOJyYCHHBIC B
JESATCITLHOCTH obmactu MaTeMaTHIECKUX u (mm)
€CTeCTBCHHBIX HAyK, M WCIOJIb30BaTh HMX B

po(heCCUOHATIBHOMN ICATEIbHOCTH

1.2. UHAUKATOPHI JOCTHKEHUs] KOMIIETEHIUii

Tabnuna 2 — UnaukaTopsl JOCTHKEHUS! KOMIETEHIUH, GopMuUpyemMble JUCIUILTUHON

Kon u Hazpanue WNHnukatopsl JOCTHXEHUS JMCUUIIIMHBL U IPaKTUKH,
KOMIETEHLIUH kommerennmu 1o OITOIT (hopMHUPYIOIITHE KOMITETCHIIUIO
OI1OII1

OIIK-1 criocoben mpumensts | OIIK.1.1. Crporo nokaseiBaer | 51.0.10 Maremarnueckuii anaims
dbyHaaMeHTaJdbHBIE  3HAHWA, | MaTeMarnueckue yrBepxkaeHus, | b1.0.11 Anre6pa u reomerpus
MOJy4YeHHble B oOyacTd | ocHOBbIBasick Ha Qakrax u | 51.0.13 JIuckperHas MaTeMaTHKa
MaTemMaTuyeckux M (wiM) | KoHuenuusax teopuit B obmactu | b1.0.14 Teopus BeposTHOCTEH U

€CTECTBEHHBIX HayK, U | MaTeMaTH4eCKUX U | MaTeMaTu4ecKasi CTaTUCTHKA
HCII0JIB30BaTh 170.¢ B | ecTeCTBeHHBIX Hayk, Bbiessis | 51.0.17 duddepennuanbubie
npodecCHOHANTEHON TJIaBHBIE CMBICIIOBbIE aCMEKTHl B | ypaBHEHHUS
NESITEILHOCTHA OKa3aTeILCTBAX. b1.0.20 ®u3uka
OIIK.1.2. Pemaer npaktuueckue | 51.0.25 Teopus urp u
3a1a4n Ha OCHOBE | HICCTIEIOBAaHHE OTepaIlHii

¢dbyHmamenTansHbix  3HaHui B | 52.0.02(Y) HayuHo-
obrmacT  MaTeMaTH4eCKHX U | UCCIIeJloBaTelbckas paboTa

€CTECTBEHHBIX HayK. (TosTyyeHre TIepBUYHBIX HABBIKOB
OIIK.1.3 Pemaer | HayuHO-HMCCNIEIOBATENBCKOM
npodecCHOHANBHBIE 3a7aud B | pabOTHI)

HCCJIEI0BATENBCKON u | ®TA.01 BerpaBHuBaromuii Kypc
MIPHUKIIaTHON JIESITENIBHOCTH, | MATEMaTHKH U HHPOPMATUKU
UCIIOJIB3Ys OCHOBBI

COBPEMEHHBIX MaTeMaTU4eCKUX

TEOPHUil.

1.3. 3nanus, ymenusi, HaBbIkH (3YB) no gucuunauxe

Tabnuua 3 — 3HaHus, yMeHUs, HABBIKU, (OPMUPYEMBIE TUCITUILITHHON

Kon v Ha3BaHUE KOMIIETEHITUH WNHaukaTops! JOCTIDKEHUS 3HaHUS, yMEHUS, HABBIKU
KOMIIETCHIIUH, 3aKPEIJICHHBIC 3a (3YB), popmupyemeie
JUCIUAILIMHON MUCIAILIMHON




Kon v Ha3zBaHme KOMIIETEHIINN

WNHIuKaTopsl JOCTHXKEHHUS
KOMIIETCHIIUHY, 3aKPEIJICHHBIC 3a

3HaHUs, YMEHUS, HABBIKH
(3YB), popmupyemble

MUCIUILIMHON MUCIAILIMHON

OIIK-1 cnoco6en mpumensats | OIIK.1.1. Crporo JIOKa3bIBACT | 3HATH:
(dbyHIaMeHTaTbHBIC 3HAHUS, | MATEMaTHICCKUC YTBEPKJICHUS, | OCHOBHBIC MOHSTHS,
MOJTyYCHHBIS B 00J1acTH | OCHOBBIBAsACh Ha (haKTax M KOHIICHIUSAX | 3aKOHBI U METOJbI 0O0IIei
MareMaThdecknx W (WiId) | Teopuid B 00JaCTH MaTeMaTHUECKHX U | (pU3uKW;

€CTECTBEHHBIX HayK, M | €CTECTBEHHBIX HAYK, BBIACTSAS TJABHBIC | YMeETh:

UCIIOJIb30BaTh ux B | CMBICIIOBBIC ACTICKTBI B | - I'PaMOTHO IOJIb30BaThCs
podeCCHOHATTEHOM JTIOKa3aTeNIbCTBAX. SI3BIKOM (PU3HKH;
JIeSITENIbHOCTH OIIK.1.2. Pemraet mpakTudeckue 3a0aud | - NPUMCHITh TOHATHA W

Ha OCHOBE ()yHIaMEHTAJbHBIX 3HAHUU B
obnactu MaTeMaTHYECKHX u
€CTECTBEHHBIX HaYK.

OIIK.1.3 Pemaer mnpodeccnoHanbHbe
3aa4yd B MCCIIENOBATEIbCKOM U
MPUKIAJHON AEATENBbHOCTH, HCIIONb3YS
OCHOBBI COBPEMEHHBIX MaTEeMaTHUECKUX
TEOPHH.

3aKOHbI (1)I/I3I/IKI/I B pCHICHUHA
MPAKTUYCCKHUX 3aaaY,

Baanern:

HaBBIKAMH MIPUMCHEHUS
MMOHATHUHI u 3aKOHOB
¢buzukn MpH  pelIeHun

mpo(heCcCHOHANBHBIX 33134
HCCIIEA0BATEIBCKON u
MPUKJIAIHON AeSTeIbHOCTH

2. O0bEM U TPYA0EMKOCTD JUCHUILIUHBI 110 BUAAM YUeOHBIX 3aHATHIA.
DopMbI NPOMEKYTOYHOM aTTECTALUU

Tabmuna 4 — O6beM U TPYAOEMKOCTh AUCHUIUIMHBI IO BUJAM Y4eOHBIX 3aHATUN

OO6mias Tpy1I0eMKOCTh H BHBI yueOHOW paOOTHI IO TUCHUILUIMHE, TPOBOAUMBIE B O0BEM wacos no
pasHBIX hopMax ¢dopmam o0ydeHus
0]0o]6)
1 O6m1ast TpyA0€MKOCTh JTUCITUTIIIHBI 216
2 KoHTakTHas paboTa 00yJarImuxcs ¢ mperogaBateneM (1o BUaaM yueOHbBIX 72
3aHATHH) (BCEro)
AynuropHas pabora (Bcero): 72
B TOM YHCIIE:
JIEKIINHU 18/18=36
MIPAKTHYECKUE 3aHATH, CEMUHAPHI 18/18=36
BueaynutopHas pabota (Bcero):
3 CamocTtosTesbHas padoTa o0ydaronuxcs (BCero) 72/72=144
4 TTpoMexyTOYHAs aTTECTALMs 00YYarOIIEerocs 1 cemectp — 3auer;
2 ceMecTp — 3aueT

3. YueOHO-TeMaTH4YeCKHI IJIAH U CO/IePKAHUE TUCUUILIMHBI

3.1. YueOHO-TEMATHYECKUM IJIAH

Tabnuna 5 - YueObHo-TeMaTuyecKuil iad o4Hoi Gpopmbl o0yueHus

= OO0mmasa TpymoeMKOCTh
= . . dopma TeKyIero
TPYAOEMKOCTh 3aHsATHH (4ac.)
S KOHTPOJIS U
= | Pasmensl ¥ TEMbI AUCIUILIMHEL 10 | (6cezo uac.) (0]0]0) .
g AN X MPOMEKYTOYHOH
3 YIUTOPHBIC 3aHATHS aTTeCTALHH
= CIIEBAEMOCTH
= neku. | npakt. | CPC Y
Cemectp 1
1. Mexanuka
1 Kunemaruka u [uHaMHKa 40 6 6 28 WNuauBumyanbHbie
3aJaHus
2 | 3akoHBI COXpaHEHHUS] B MEXaHUKE 18 2 4 12 Tect
2. Moaexynapnas pusuxa u mepmoouHamuKa
1 | MKT u TepMOMHAMUKA ra30B | 28 | 4 | 4 | 20 | HumuBuayansHbie




= Obmas TpynoeMkocTb
= .. . dopma TeKyIIEro
= TPYIOEMKOCTh 3aHATHH (4ac.) KOHTPOA 1
£ | Paszenbl ¥ TeMbl AMCLMILIMHEI 10 (6cezo uac.) 0ODO N
& 3aHATHAM AyauTopHBIC 3aHATHUS HIPOMEIKYTOHHON
2 aTTecTarun
& nekn. | npakt. | CPC ycriepaemocTH
3aaHus
2 | MKT u tepMoauHaMuKa 18 4 4 12 Tect
KUJKOCTEH M TBEPJIBIX TEI
[IpomexyTouHas aTTecTamus - 3auer
3a4eT
HUTOT'O o 1 cemectpy 108 18 18 72
Cemectp 2
3. Dnekmpomaznemusm
1 DIeKTpOAUHAMHUKA 34 6 6 20 NunuBuyansHbie
3aJaHus
2 MarueTnsm 28 4 6 20 WnnuBumyansHbie
3a7aHus, TECT
4. Onmuxka u Kkeanmoeasn (puzuxa
1 OnTtuka 18 4 2 12
2 KBaHTOBas MexaHHKA 28 4 4 20 Tect
[IpomexyTouHas arrecTanus - 3auer
3a4eT
HNTOI'O no 2 cemectpy 108 18 18 72
BCET'O 216 36 36 144

3.2. Coaep:kaHue 3aHATHHA 10 BUAAM y4eOHOH padoThI

Ta6muma 6 — Copeprxanue AUCITUTUTMHBI

Ne HanMeHoBaHue paznena, TeMbl
n/n JUCHUIIMHBI

Coz[epmaHI/Ie 3aHATUA

Cemectp 1

Colepiicanue 1eKYUOHHO20 Kypca

1. Mexanuka

1 Kunemamuxa u ounamuka

1.1 | JIBmwxkeHue, MPOCTPAHCTBO, BPEMS

Knaccuueckue ©  pensITUBUCTCKUE MPEACTABICHUS O
CBOMCTBax MpocTpaHCTBa-BpeMeHU. CHCTeMbl oOTcyYeTa B
MCXaHHUKE, 3TAJIOHBbI JJIWHBI U BPEMCHMU. OTHOCI/ITGHBHOCTB
JIBYDKCHUS.

[HonsiTue maTepuansHoi Touku. KoopauHatHas v BEKTOpHas
GbopMbl  ONHMCAHUS JBM)KCHHS MaTCPUAIBbHON  TOYKH.
[Tepemernienue, CKOPOCTh, YCKOPECHHE.

[Ipsmonunelinoe pPaBHOMEpPHOE, PaBHOYCKOpPEHHOE
nBkeHue. CloKHOE ABWXXKEHHUE, MPUHUUI HE3aBHUCUMOCTHU
JBWOKEHUW.  TaHreHuuansbHOe, HOPMaJbHOE,  TMOJHOE
YCKOpEHHE.

KunemaTuka MaTepuanbHONl TOUKU B ABUKYILIEHCS CUCTEME
koopauHat. [IpeobpazoBanus ['ammmes. Knaccudeckuit u
PEISATUBUCTCKUNA 3aKOHBI CIIOXKEHUST CKOPOCTEN.

JBW>KeHHe TOYKM IO JAYre OKPYXKHOCTH. YTJOBOE
MepEMEIICHIE, YTIIOBas CKOPOCTh, YIJIOBOE YCKOpPEHHE.
CBHSL JIMHENHBIX U YTJIOBBIX BEJIMYWH.

DNEeMEHThl KMHEMATHKU TBEPIbIX HEACPOPMHUPYEMBIX TEI.
Uucno cremneHeidl CcBOOOMBI aOCONIOTHO TBEPABIX TeIl.
[ToctynarenbHOe U BpamaTelbHOE ABUKEHHE TBEPABIX TEIl.
Kauenue.

1.2 | IluHamMuKa MOCTyNnaTeaIbHOro
JIBIDKCHUS

Nuepumanbaeie  cuctembl. [lpuHIMI — HE3aBUCHUMOCTH
IEeHCTBUA CUI. AJIJIUTUBHOCTH MAaCChl, 3KBHBAJIEHTHOCTh
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HaumenoBanue pasziena, TEeMbI
JIACHUTUTUHBI

Coneprxanue 3aHATHSI

WHEPTHOM M TPABUTALIMOHHOM MAacChl. ITaJOH MAaCCHI.
['panunpl npuMEHUMOCTH 3aKOHOB HbI0TOHA.
I'paButanionHass cuia, 3akoH BceMupHOro TATOTEHUS.
Cuna ynpyrocty, 3akoH ['yka. Cuiibl TpeHus

1.3

I[I/IHaMI/IKa BpalaTeJIbHOTO U
KOJIe0aTeIILHOTO JBHKCHUA

MoMEeHT cuiibl, MOMEHT Mapbl cuUJl. MOMEHT HHEPIUH.
Teopema IlITeiinepa.

VYpaBHeHHE  JBWKEHHMA  HNPOCTEHIIMX  MEXaHMYECKUX
KosiebaTenbHbIX cucTeM. CoOCTBEHHAas! 4acToTa KoJieOaHuil.
3aryxatomue KojaeOaHUs: YacToTa 3aTyXaloMuX KojJeOaHuil,
ko3 PULMEHT 3aTyxaHUs, JOrapuPMHUUECKUN IEKPEMEHT,
JOOpOTHOCTh.  BBIHYKAeHHBIE  KoleOaHUs:  PE30HAHC,
aBTOKOJIEOaHuSI.

Pacmipoctpanenne konebGaHW B OMHOPOMHOW  yHpyTroit
cpene: (dazoBas CKOpPOCTb, JJUHA BOJHBI, BOJHOBBIC
MMOBEPXHOCTH, BONHOBOW  (poHT, syan. CKopocTb
MIPOJIOJIBHON U NONEPEYHOM BOJIH.

3akonwt COXpAHEeHUA 6 MEXAHUKE

3aKOH COXPaHEHUs UMITYJIbCA,
MOMEHTA UMITyJIbCa U
MEXaHUYECKOU SHEPTUU

[IpumeHeHue 3aKkoHa COXpaHEHHS HUMIyJbca K aHaJIU3y
KOHTAaKTHBIX B3aUMOAECWCTBHNA. MOMEHT HMIyIsca H
TUPOCKOTIHYECKUH 3P PEKT.

Pabora cunbl m MomHOCTE. OHeprus. KoHcepBaTHUBHEIE,
HCKOHCCPBATHBHLIC CHIJIBI. CBoiicTBa NOTCHIIMAJIBbHBIX
noneil. IloHsiTHE O cCuUCTeMe, 3aKpBITHIE W  OTKPBITHIE
cuctembl. Pabora cunbl ynpyroctu. [In1oTHOCTE SHEPTHH.
Kunerndeckas sHeprus Bpallaromnerocs 1 KaTsaerocs Tena.
Kunerndeckas, mNOTeHUWaIbHAas MW T[OJHAs  SHEPrus
KoJsiebItomerocst Tena. JHeprust Oerymied BonHBL BexTop
YmoBa. IHTeHCUBHOCTH BOJIHBEI.

2. M

0J1eKyJIsipHasa (PU3UKA ¥ TEPMOANHAMHUKA

MKT u mepmoounamuxa 2a3oe

OcnoBsl MKT rasos.

Ileppoe  Hawamo  tepmomuHamuku. OOpaTumble H
HeoOpaTUMbIe MIPOIIECCHI. TepmonunamMuueckas
BEPOSATHOCTh. PaBHOBECHOE COCTOSIHME U (DIYKTyaIu.
OcHoBHbIe ypaBHeHUsA U 3akoHbl MKT wuzaeanbHOro rasa.
Pacnpenenenue Makcgeuta—bosnbiimana. BszkocTs,
TEIIONPOBOJTHOCTH U NG dy3us B razax.

1.2

OCHOBEBI TEPMOANHAMHKHU I'a30B

[Ipumenenne  BTOpPOrO  Hadajla  TEPMOAWHAMUKH K
H30IPOLIECCAM. AnmnabaTHbIN u MOJIUTPONHYECKUI
npouecchl. [Muxkn Kapuo. KIIJ nukna Kapno. Teopema
Kapno. 3akon Bo3pactanus saTponnu. Teopema HepHcera.
VpaBuenne  Ban-nep-Baansca. ®azei  u  ¢asoBble
MpeBpalicHusl. BHyTpeHHssE SHEpPrusi peambHOTro Tasa.
Vpaeuenne Kiay3uyca—Knanefipona. Dddexr xoyns—
TomcoHa.

MKT u mepmoounamuxa ycuoxocmeit U meepovlx mei

ATOMHO-MOJIEKYJSIPHOE ~ CTPOCHHE
Y TEPMOJMHAMUKA KUJKOCTEH

IloBepxuocTHOe HaTskeHHE. CBOOOIHAS TOBEPXHOCTH H
sHeprua. @Dopmyma Jlaruraca. CmauunBanme W HE
cMauuBanue. JlamuHapHoe u TypOyneHTtHoe TeueHue. Cua
Bsa3koro  TpeHus. Koaddumment Bsazkoctn.  Yucno
Peitnonbaca. ®opmyna [lyazeins.

TennoeMKocTh U TEIIONPOBOIHOCTD KUAKOCTEN. TedueHue u
KoHBeKlus. [lnaBnenne u kpucrannusanus. TpoliHas Todka.

2.2

ATOMHO-MOJICKYJIIPHOE CTPOCHHE H
TEPMOJIMHAMHIKA TBEPABIX TEI

AMop(dHBIE W KPUCTAJUIMYECKHME  TBEpAbIE  Tena.
Knaccupukanus mo THITy KPUCTALUTHYECKHUX CTPYKTYp U
TUIy cBsi3el. JleeKxTsl B KpUCTaIax.

TemnoBoe pacmmpenne. TemnoeMKocTh  (Kiaccudeckas
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/1

HaumenoBanue pasziena, TEeMbI
JIACHUTUTUHBI

Coneprxanue 3aHATHSI

Teopus, Teopus DWHITelHa, [lebas). [TonsTre o poHOHAX.

Coodepocanue npakmuyuecKux 3aHamuil

1. MexaHuka

1 Kunemamuxa u ounamuxa

1.1 | MexaHHYECKOE IBUKCHUC [IpamosnuneitHoE, paBHOMEPHOE, PaBHOYCKOPEHHOE

JIBJKEHUE.

CrnoxHOe ABIMKEHHWE, MPHUHIUI HE3aBHUCHMOCTH JBIDKEHUH.
Tpaekropus, myTh, CpPeOHSAS CKOPOCThb. TaHreHLHUAIBHOE,
HOPMAJIBHOE, MIOJTHOE YCKOPEHHUS.

JBU>KEHNE TOYKHU MO OKPY>KHOCTH. YTJIOBOE MEpPEMEILICHHUE,
YIJI0Bast CKOPOCTh, YIIIOBOE yckopeHue. CBsI3b TUHENHBIX U
YTJIOBBIX BEJIHYHUH.

1.2 | VpaBHeHHE NPAMOIUHEHHOIO JIBy>keHre pu JeWCTBUHU CHUJI, HAIIpaBJIE€HHBIX BIOJbL OJTHOM
JBUKEHUSA npsiMoil. [IBrkeHue BIOJIb HAKIIOHHOW IIOCKOCTH.

JIBM>KEHUE TP IEHCTBUM CUJI YIIPYTOCTH U TPEHUSL.

1.3 | Bropoii 3akon HeroToHa 115t JBWKeHHEe C  UEHTPOCTPEMHUTEIBHBIM  YCKOPEHHUEM.
BpaIlaTeNBHOTO U KonebaTensHoro | [IpuMeHeHne MOMEHTa CHiIbl, MOMEHTA Taphbl CHJI, MOMEHTA
IOBUKCHUS vHepuuu U Teopemsl LlITelinepa 1 Bpamaromuxcs Ted.

YpaBHeHHE TapMOHUYECKUX KoyeOaHWH. XapaKTEepUCTHKH
BEIHYK/ICHHBIX 1 3aTyXaOIUX KOJIeOaHHH.

YpaBHeHHe WIOCKOW BONHBI. ClO)KeHHE KOJICOaHU W BOJIH.
Wntepdepennus u audpakuns MEXaHUIECKHX BOJIH.

2 3aKoHbl COXpaneHusa 6 MexanuKe

2.1 | [IpuMeHeHNE 3aKOHA COXPaHEHUS Pabora cuer u MotHOCTS. [lotHas MexaHu4ecKast SHEpPTHsl.
HMITYJIbCa, MOMEHTA UMITYJIbCa U [IpeoOpazoBaHusi MEXaHWYECKOW OJHEPTUM B PA3IHIHBIX
MEXaHUYEeCKOW SHEPTHH JIBUKECHUSX MOCTYNaTEIbHOM, BpalaTelbHOM,

KOJIe0aTEeIIbHOM.
[IpuMeHeHne 3aKOHOB COXPAaHEHMS K aHaJu3y KOHTAKTHBIX
B3aMMOJEWCTBUMN: yIaphl ¥ JBM)KEHUS CBI3aHHBIX Tell.
2.2 | Tecr MexaHuka
2. MoaekynsipHas (pu3nKa U TEPMOTHHAMHKA
1 MKT u mepmoounamuxa 2a3oe
1.1 | OcuoBusle ypaBuenus MKT razoB | YpaBuenune MenaeneeBa—Knaneripona. M3omnporneccsr.
Pacnpenenenune monekyn mo ckopocTsiM. bapomerpudueckas
¢dhopmyna.
Bsi3k0oCTh, TEMIIONIPOBOHOCTH ¥ UG dY3Hs B ra3zax.

1.2 | 3akoHBI TEPMOAMHAMHKH [Ipumenenue  BTOpPOro  Hadaja  TEPMOJMHAMHUKH K
M30MPOIIECCaM.
KIIJ n mose3nas paboTa B IMKIMYECKHUX MPOLECCaX.
VYpaBuenne Ban-nep-Baansca. BHyTpeHHsAs — 3Heprud
peasibHOrO rasza. dddexr Jxoyns—Tomcona.
Hcnapenue u konaeHcanus. BiaxHocTs.

2 MKT u mepmoounamuxa ycuoxocmeil U meepovlx mei

2.1 | TloBepXHOCTHBIE SIBICHHS IToBepXHOCTHOE HATSKEHUE U KaITMILISIPHBIE SIBICHUS.

2.2 | Tecr MKT u TepMoaMHAMUKA Ta30B, KUJKOCTEN U TBEPABIX TEI.
IIpoMexyTouHas aTTecTalms — 3auem

Cemectp 2

3. DJIeKTPOMATHETU3M

Cooepircanue NeKyUOHHO20 Kypca

1 Inekmpoounamuxa

1.1 | DnexTpudecKHii 3apsI U OCHOBHBIE  3aKOHBI  JJICKTPOCTATHKH. HampsykKeHHOCTH

3JIEKTPOCTATUYECKOE TOJIE.
TIpoBOTHUKY M TUDICKTPUKHU B
3JIEKTPOCTATHIECKOM TIOJIC

ANEKTpUYecKOoro mouys. IloToOK BekTOpa HaANPSHKECHHOCTH
aneKkTpudeckoro mois. TeopemMa O LUPKYJSAIMH BEKTOpa
HanpspkeHHOCTH. Pabota mons mo mepeMenieHuio 3apsa.
[Norenmman. I'paguenTt moteHnuana. CBs3b MOTEHIHMANA C
HanpsbKeHHOCThI0. [loJie W mOoTeHIMan JUmons, CHCTEMBI
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JIACHUTUTUHBI

Coneprxanue 3aHATHSI

3apsAA0B. OJIEKTPUYECKOE IOJIE B JUAICKTpUKaxX. Bektop
ANIEKTPUIECKOTO CMEIICHUSI. DnekTpuuecKast
BOCIIPUUMYHMBOCTH U €€ CBSI3b C  JUAJICKTPUUYCCKOM
MPOHUIIAEMOCTBIO.  DJICKTPUYECKOE TIOJIE Ha TPaHHMIC
paszierna ABYX JMAJICKTPUKOB. Pacmpenenenue 3apsioB Ha
MIPOBOJTHHKE. [one BHYTpH MIPOBOJTHHKA.
OneKTpocTaTHyecKass HMHAYKIMS  (3JeKTpu3aius —depes
BJIIMSIHUE). OHEPrus CHCTEMBI HEMOJBIDKHBIX TOYCYHBIX
3apsIoB. DHEPrusl 3apsHKECHHBIX IPOBOTHUKOB. DHEPTHUS
3apsHKCHHOTO  KOHJIGHCATOopa. OJHEPTHs U IUIOTHOCTh
SHEPTHH AICKTPUIECKOTO TOJISL.

1.2

Onekrpudeckuid  TOK.  OCHOBBI
KJIACCUYECKOU 3JIEKTPOHHOM
TEOPHUH MPOBOJUMOCTH METAJLJIOB

JIBmKeHNe 3apsI0B B AICKTPHUCCKOM TT0JIe. DIEKTPUICCKUH
TOK. YpaBHEHHE HEIPEPHIBHOCTH. Y CIIOBHUSI BOZHUKHOBEHHUS
JIEKTPUUECKOro Toka. 3akoH OMa i ydyacTKa OJTHOPOTHOM
nenu. ComportuBierune mpoogHuKka. JnddepernnaapHas
¢opma 3akoHa Oma. CTOpOHHHE CHIIBI. DIEKTPOABIDKYIIAS
cuna (D/C). 3akon Oma 1715t HEOAHOPOJHOTO Y4acTKa U JIs
3aMKHYTOH ULenu. HampspkeHue Ha 3aXuMax HMCTOYHMKA.
PabGora m MOIIHOCTH MOCTOSHHOTO TOKa. 3akoH JKoymsi—
Jlenua. JIudpdepenmnmansuas popma 3akona Jxoyns—Jlenna.
KIIJI ncrounuka Toka.

[lonsiTe o rasze CBOOOMHBIX AIEKTPOHOB M €rO CBOMNCTBA.
BriBog 3akoHOB OMa, [xoyins—Jlenua, Bunemana—®paHnua.
Henocratku kilaccuyeckoi aIeKTpoHHOM Teopuu. IlonsTue
0 CBEPXMPOBOJANMOCTH.

1.3

CobcTBeHHas " MpUMecHast
MPOBOJIUMOCTH  TTOJTYTIPOBOTHUKOB.
KonrakTHbie "
TEPMOAIIEKTPUIECKHE SIBJICHUSA.
ONIEKTpUYECKUA TOK B razax Hu
JKUIKOCTSIX

[lorsiTne 0 COOCTBEHHONH M TPUMECHOW IPOBOJAMMOCTH
MOJTyTIPOBOJHHUKOB, 3aBUCHUMOCTh €€ OT TeMIlepaTypbl U
OCBELICHHOCTU.  JIBOMHOM  3NEKTPUYECKUM  CcIOW  Ha
MMOBEPXHOCTH MeTauioB. PaboTa BBIXOAa SIEKTPOHOB U3
MeTtaisioB. KOHTakTHas pa3HOCTh TOTEHIMATIOB. 3aKOHBI
Bonera.  TepmoanekrtpuuectBo  (3pdexkr  3eebeka).
TepmoDAC. DOddexr Ileapthe.  TepmodekTpoHHAS
smuccuss. @Popmyna  borycnaBckoro—JIanurmiopa.  Tok
HacbleHus. Popmyna Puuapacona—/lemmena.
HecamocTosiTensHblil  pa3pa B rasax, YCIOBHS —€ro
cymecTBoBaHus. CamoctosTensHbId paspsin. lloHatue o
T1a3me.

Tok B aneKTponuTax. ONEKTPOJIUTHYECKAs TUCCOLHAIIHS.
[Tonsitue o conbBaTanuu. 3akoH Papanes. 3akon Oma s
JIEKTPOJIUTOB.

Maznemusm

OCHOBHBIE 3aKOHBI MarHeTU3Ma

3akonsl buo—Casapa—Jlanaca u Amriepa. MarautHoe mose
B MarHeTukax. OCBs3p UHAYKIUU U HAOPSHKEHHOCTH
MarHUTHOTO TOJIS B MAarHeTUKax. MarunutHas
MPOHUIIAEMOCTh M BOCIPHUUMYMBOCTH. | MPOMarHUTHBIE
SIBIICHUS. JnamarHeTusm. ITapamarueTusm.
®eppomarnetuku. ['ucrepesuc. Touka Kropu. [IBuxeHue
3apsiloB B MarHutHoM mnoje. [edcrBue cuibl JlopeHia:
MI'[I-renepatop, 3ddexr Xomnma, MNONIpHBIE CHUSHUS,
TEPMOSIIEPHBIA CHHTE3. YCKopUTenn. Macc—cnekTporpad.
B3aumoneiicTBre IBMKYIIHUXCS DIEKTPUUECKUX 3apsiIOB.

2.2

DIIeKTpOMarHUTHEIE
B3aUMOJICHCTBUS, KOJICOAHUS U
BOJTHEI

MarauTHeli TOTOK W €ro cBoiicTBa. HamnpsbkeHHOCTh
MarHMTHOTO TIOJIA. 3aKoH TMOJHOro Toka. Pabora mo
MEPEMEIICHUIO TPOBOJHUKA C TOKOM B MAarHUTHOM IIOJIE.
DNeKTpOMarHuTHasT UHIYKIHS W ee (Qu3ndecKas MpHpoJa.
IIpaBmino Jlenna. BuxpeBoe nsyekTpuueckoe rmnose. TOoKu
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Coneprxanue 3aHATHSI

®yko. CxuH-3QQexT. DHepruss W IIOTHOCTh DSHEPIHU
MarHuTHOro nomnst. CaMOMHAYKIMS M B3aUMOMHIYKIIHS.
WHIyKTUBHOCTE COJICHOHMIA. DHEPTHS U MIOTHOCTh SHEPTHU
MarHUTHOTO IOJISL.

KBazucraunoHapHble — 3JEKTPUYECKHME LEeNH H  HX
XapaKTepUCTUKU. MOIIHOCTh B LEMSX NEPEMEHHOIO TOKA.
HuddepenunansHoe ypaBHEHHUE 3IIEKTPOMArHUTHBIX
KojeOanuii.  DJIEKTPOMArHUTHBIE  BOJHBEL.  VICTOYHHMKH
JIEKTPOMArHUTHBIX BOJIH. IlIkana 371eKTpOMarHuTHbIX BOJIH.

4. OnTHKa ¥ KBaHTOBas (U3NKa

1

Onmuka

1.1

3aKOHEI FeOMeTpH‘IeCKOﬁ OIITUKH

[Ipenomiienne Ha cdepuyueckoil mMoBepxHOCTU. [IpaBuio
3HakoB. JIuH3a. IlocTpoeHne m300pakeHN B coOmMparomei
U pacceuBaroliel auH3ax. 3epkana. llpusma, xon mydei B
npu3Me. OyeMeHThl (QoToMeTpuu. OHEepreTHUecKue U
CBETOBBIC BEJINYMHBI B JOTOMETPHH.

1.2

3aKOHBI BOJTHOBOU OITHUKH

HntepdepeHunss MOHOXpOMATHYECKHX BOJH. [IBymyueBas
uatepdepennus. Cyneprno3unus MIOCKUX BOJH. Pa3HOCTB
Xxoma. VYcioBusi HMHTepQEPEHIIMOHHBIX MaKCUMYMOB U
MuUHUMYMOB. Ilpunnun I['roiirenca—®penens. Metog 30H
Openens.  Judpakuust  Dpenenss u Dpaynrodepa.
Hdudpaknmonnas pemerka. [lomspuzanus cBera. 3akoH
Mamtoca. Ilomapuzaumss cBeTa HOpU  OTPAKEHUU U
NPEIOMIIEHHH Ha TpaHulle ABYX AMAIEKTPHUKOB. Jlucmepcus
U MOTJIOIIEHUE CBETA.

Keanmosasn mexanuxa

KBanTOBEIE CBOMICTBA CBETA

TemnoBoe wu3nydyenue. 3akonbl Kupxroda, Credana—
Boneumana, Buna. ®@opmynsl Penes—/Ixunca u Ilnanka,
KBaHTOBBIN XapakTep U3IyUICHHUS.

Bremnuit dporosddexr. YpaBuenue Oinimreiina. Dddexrt
KomnToHa. /laBinenue certa.

2.2

CrtpoeHnue atoma u siapa

CrekTpsl M3JIy4eHUs W TOTJIONIEHHsS] CBETa JJS aTOMOB U
mosiekys. Onbithl Pesepdopna. Iloctymatet Bopa. OrmbiT
®panka u I'epna. Cocras siapa atoma. SlnepHble cuibl H
MOJIENIM aTOMHOTO siipa. EcrecTBeHHass M HCKyCCTBEHHas
paaMoOaKTUBHOCTh. SIepHblE peakuuu, JeleHue sjaep.
LlenHBIE peakLu.

Cooepircanue npaKkmuieckux 3auamuil

3. DJIeKTPOMATHeTU3M

1 Inekmpoounamuxa
1.1 | HanpskeHHOCTH U TOTEHIHAI Brruncnenne cuibl B3aMMOAECHCTBHA MEXAY HECKOIbKIMH
IEKTPUUECKOT O OIS 3apsaamu. HanpsokeHHOCTh M NMOTEHLHAN 3JIEKTPHUYECKOro

T10JIs1 PA3JINYHBIX CUCTEM 3apsA0B.

1.2 | KonneHcaropbl DNeKTpoCcTaTHYeCKoe Toje B aAmdnekTpuke. [lomspuzarus.
DIIEKTPOEMKOCTh KOHJICHCATOPOB. Coenunenne
KOHZEeHcaTOpoB. IIpOBOHUKH B 3JEKTPOCTATHUECKOM MOJIE.
DHeprus IEKTPOCTATHYECKOTO TTOJIS.

1.3 | 3aKOHBI MOCTOSTHHOT'O TOKA 3akoH Owma. CormnpoTuBiieHHe U TPOBOJMMOCTH
npoBoguukoB. [IpaBuna Kupxroda. 3axon [xoyns—Jlenma
B KJIACCHYECKOW DIEKTPOHHOHM TEOpUH IPOBOAMMOCTH
MeTaJJI0B. TepMO3JIeKTPOHHASI SMUCCHS, CAMOCTOSITEIbHBIN
paspsi, JIEKTPOJIU3.

2 Maznemusm

2.1 | [eiicTBME MAarHUTHOTO IOJIS HA 3akoH buo—Casapa—J/lanaca. 3akon Amnepa. MarHUTHBIN

3apAAbl U ITPOBOJHUKHU C TOKOM

MMOTOK H €ro ceoiictBa. PaboTa 1m0 mepeMerieHuo
MPOBOJHUKA C TOKOM B MarHuTHoM mone. Cuna Jlopenua.
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Ne HaumenoBanue pasziena, TEeMbI
Coneprxanue 3aHATHSI
n/m JICTIUTLITUHBI
3akon Dapages.
2.2 | SIBneHHE 3IEKTPOMAarHUTHOR [Ipasuno Jlenma. MHAYKTUBHOCTH COJEHOWAA. DHEPTUS H
WHAYKIAN TUIOTHOCTB YHEPTUH MarHUTHOTO TOJISI.
2.3 | Tecr DIIEKTPOMArHETU3M.
4. OnTnka u KBaHTOBas (U3NKa
Coodepocanue npakmuyuecKux 3aHamuil
1 Onmuxa
1.1 | [IpumeHEeHNE 3aKOHOB [Moctpoenue n300pakeHnii B cobuparoieit u
T€OMETPUYECKON U BOJIHOBOM pacceuBaronieit 1nH3ax. [Ipuzma, xox nyyei B npusMe.
OTITHKH WnuTepdepernns MoHOXpOMaTHUECKHX BONH. Pa3HOCTB
xo/la. YcnoBHusl HHTEPPEPEHIIMOHHBIX MaKCUMYMOB U
MUHUMYMOB. J[ludpakironHas pemerka.
3akon Mamroca. [lonsipuzanmsi cBeTa MpH MPEIOMIICHAHN Ha
TpaHUIle ABYX NIWAJIEKTPUKOB. Jlucmepcuss M TOTIIOIIEHUE
CBeTa.
2 Keanmosasa mexanuxa
2.1 | KaHToBBIC CBOIiCcTBa cBeta. | 3akonbsl  Credana—bonbsimana, Bumna. YpaBueHnune
Iloctrymatet  bopa w  3akoH | DitHmTeitHa s doroaddexra. Dddekr Kommrona.
PaINOaKTUBHOTO pacraja [aBnenue cBera.
Bo30yxxaeHne W MOHM3amMs aToMa. ECTeCTBeHHas W
WUCKYCCTBEHHAsT PaJMOAKTHBHOCTh. SIIepHBIE peaxiuw,
JIeTIeHUe siiep.
2.2 | Tecr OnTrKa ¥ KBAHTOBAsI MEXaHUKA.

ITpomexyTOUHas aTTECTALUS — 3a4em

4. IlopsiAOK OlLIeHMBAHUA YCIIeBA€MOCTH U ¢(pOPMHUPOBAHHOCTH KOMIIETECHIIHIA

00y4yarouerocs B TeKyuei u NpoMe;KyTOYHOM aTTecTalMu

I[J'ISI IMOJIOKUTEILHOM OIICHKHU IO pE3ybTaTaM OCBOCHUA AUCHUIIJINHBI O6yanOHIeMYC$I

HEOOXOMMO BBITIOJTHUTH BCE YCTAHOBJEHHBIC BHUABI yueOHOU paboThl. OlEHKa pPe3yJbTaToOB

pabotsl oOyyvaromerocs B 0aymuiax (1o BUaaM) MpuBeaeHa B Tadyumie 7.

Tabnuna 7 - bamibHO-peTUHIOBAsI OLIEHKA PE3yIbTaTOB yueOHOU pabOThl 00yUarOIIUXCs 110

Busiam (BPC)
VYuebnas pabora| Cymma | Bumsl u pe3ynbTarhbl OreHKa B aTTeCTAlUA banmnst
(BUIIBI) 0auoB yueOHOM paboThI
1 cemecTp
Tekymias 80 Jlexknuonusle 3auaTusa |1 6aa nocenieHue 1 JIEKIIHOHHOIO 0-9
ydeOHas paboTa (KOHCTIEKT) 3aHATHSA
B CEMeCTpe (9 3ansiTHit)
(ITocemenne [IpakTnueckue 1 6as1 - mocenienne 1 IpaKTHYECKOTO 9-18
3aHSATHH 10 3aHATHUSA (pElICHUS 3aHSATHUS U BBHIIOJIHEHUE paboThI Ha 51-
paciucaHuio U 3aJIaHui) 100%
BBITIOJTHEHHE (9 zansTHII) 2 6ayu1a - noceneHue 1 3aHsaTus,
3a/1aHKH) CaMOCTOSITETLHOCTh B BBIITOJTHEHUH
PpaboThI U CYIIECTBEHHBIN BKJIaI Ha
3aHATHUU B pabOTy BCEH IPYIIIIbI

Tect 14 6annoB (IOPOrOBOE 3HAUCHUE) 28 —48

(2 paboThI) 24 6anaoB (MaKCHUMAIBHOE 3HAUCHUE)

WHnuBuyanbHbie 3a 3a1aHUA HA OJTHOM 3aHATHHU: 15-25

3a/TaHMs 3 0aJU10B (TIOPOrOBOE 3HAYCHHE)

(5 3ansTHIT) 5 6aa10B (MakCHMabHOE 3HAYECHIE)

HToro no Tekyurei padore B ceMecTpe 52 -100

HpOMen(yTqua51| 20 |YCTHL117I 0npoc 1o |7 0aJ1J10B (TTOPOTOBOE 3HAYCHHE) 7-10
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aTTeCTaIus BOITPOCAM 3a4eTa 10 6aanoB (MakCHMaEHOE 3HAUCHUE)
(3ager) Pemenne 3ananus 8 6an1a (moporosoe 3HaYCHHUE) 8-10
3a4eTa 10 6a0B (MaKCUMaITLHOE 3HAYCHHE)
HToro mo npoMeKyTO4YHOI aTTecTaluu (3a4eTy) 15-20
0amioB
CymmapHas oueHka mo aucuuniaune: Cymma 0ayioB TEKyIEH U MPOMEKYTOUHON aTTecTauuu 52 —
100 6anoB.
2 ceMecTp
Texymas 80  |JlexumonHsle 3aHATHA |1 0aJ1 nocemeHue 1 JIeKIHOHHOTO 0-9
ydeOHas paboTa (KOHCTIEKT) 3aHATHUSA
B CEMECTpE (9 sansTHiT)
(ITocermienue [IpakTuueckue 1 6aJu - moceieHue 1 IpakTHYECKOro 9-18
3aHSATHI 10 3aHATHS (pEIICHUS 3aHATHS U BBITIOJHEHUE paboThl Ha 51-
pacmuCaHuIo U 3aJIaHui ) 100%
BBITIOJTHEHHE (9 3ansTuin) 2 6ay1a - mocemenue 1 3aHsTus,
3aJ1aHHi) CaMOCTOSITETIbHOCTD B BBITIOJTHEHUH
PaboThI U CYIIECTBEHHBIN BKJIaJI HA
3aHSITHH B pabOTy BCeH TPyMIIbI
Tect 14 6annoB (IOPOrOBOE 3HAUCHUE) 28 —48
(2 paboTsr) 24 6aJu10B (MaKCHMabHOE 3HAUCHHE)
WnnuBunyansHbie 3a 3aaHMsI HA OTHOM 3aHSITHM: 15-25
3a/IaHUs 3 0aJUI0B (TIOPOrOBOE 3HAYCHHME)
(5 3ansTuii) 5 6a/u10B (MaKCHMaJIbHOE 3HAUCHHUE)
HToro no Tekyuieii pabote B ceMecTpe 52 -100
[Ipomexxytounass| 20  |YcTHBIHM ompoc Mo 7 6aJuUI0B (TIOPOTOBOE 3HAYCHHE) 7-10
aTTecTaIus BOIIPOCAM 3aueTa 10 6amn0B (MaKCUMaIbLHOE 3HAYCHHE)
(3auer) Perenue 3amanus 8 6asu1a (1IOporoBoe 3HAYCHHE) 8-10
3a4yeTa 10 6a10B (MaKCHMAaILHOE 3HAYCHHE)
HToro mo mpoMe:;KyTOUYHO# aTTecTanuM (3a4eTy) 15-20
0asoB

100 6au1OB.

CymmapHas oueHka no aucuuniaune: Cymma 0ajioB TeKyLeH U MPOMEXYTOUHON aTTecTauu 52 —

B mpomexyTouHOll arrecTalM OLEHKa BbICTaBisieTcss B BenomocTh B 100-6annbpHOM
IIKaje ¥ B OyKBEHHOM dKBUBaJsieHTe (Tabnuia 9)
Ta6mumua 9 — Coornecenune 100-0annbpHOM MKaIbl 1 OYKBEHHOTO SKBHBAJICHTA OLIEHKH

YpoBHH IK3amen 3auem

Cymma nabpannwix OCBOCHMS Oyenka byxeennwiii bykeennuiii

oannos TMCTIUTUTAHBI U 9KBUBALEHMN 9KBUBANIEHN

KOMIIETCHIIUI

86 - 100 [TponBuHyTHIT 5 OTIIUIHO

66 - 85 IToBbIIIEHHBIN 4 XOpOIIO 3auTeHO

51-65 IToporosslii 3 YJIOBJIETBOPUTEIILHO

0-50 IlepBriii 2 HEYJIOBJIETBOPUTEIBHO He 3aureno

5 MarepuajibHO-TEXHUYECKOE,

METOANYECCKOC odecreueHue AUCHHUIIJINHBI.

5.1. YueOHnas anteparypa

OcHoBHas1 yueOHasi IuTEeparypa

MPOrpaMMHOe H Y4eOHO-

1. Cagenwes, U.B. Kypc ¢dusuku (B 3 T1.). Tom 1. Mexanuka. Monexkynsipaas (pusmuka,

Tom 2. DnekrpuyectBo. Konebanust u BoiHbl. BonHoBast ontuka, Tom 3. KBaHTOBasi onTuka.

AtomHas ¢uzuka. Pusuka TBepAoro tena. OU3MKa aTOMHOTO s/ipa M JIEMEHTapHBIX YaCTHIL
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[DnexTpoHHBIN pecypc] : ydaeOHoe mocobue / M.B. CaBenbeB. — DnektpoH. naH. — CaHKT-
[erepOypr : Jlans, 2018. — 356 c. — Pexxum gocryma: https://e.lanbook.com/book/106894.,
https://e.lanbook.com/book/117715., https://e.lanbook.com/book/117716 — 3aru. ¢ skpaHa.

2. Hukepos, B.A. ®usuka. CoBpeMeHHBIH Kypc [DNeKTpoHHBIN pecype] : yueOHuk / B.A.
HuxepoB. — DnekTpoHHBIE TEKCTOBBIE TaHHbIE. — MockBa : JlamkoB u K, 2012. — 452 c¢. — Pexxum
nocryna: http://znanium.com/bookread?2.php?book=415038 — 3aru. ¢ skpaHa.

JlonoJiHMTEIbHASA JIUTEpPATypa

1. Camenne, M.B. COOpHHK BONpPOCOB W 3adad Mo oOmed ¢u3uke [DIeKTpOHHBIN
pecypc] : yuebnoe mocobue / M.B. CaBenbeB. — DnektpoH. qaH. — Cankrt-IlerepOypr : Jlanb,
2018. — 292 ¢. — Pexum mocryma: https://e.lanbook.com/book/103195. — 3aru. ¢ skpaHa.

2. Nponos, N.E. 3agaun mo obmieit ¢pusuke [DneKTpoHHBIN pecype] : yaebHoe mocodue /
N.E. UponoB. — DnekTpoH. naH. — Mocksa : U3narensctBo "Jlaboparopus 3nanuit", 2017. —
434 ¢. — Pexum pocryna: https://e.lanbook.com/book/94101. — 3aru. ¢ skpaHa.

5.2 MarepuajbHO-TeXHHYeCKOe M NpPOrpaMMHoe olecredeHue
AUCHUILIUHBI.

Y4eOHble 3aHITHSI 10 AUCHUIUIMHE ITpoBoJATCs B yueOHbIX ayautopusax KI'TIN KemI'V:

712 YuebHas ayauropust (MyJIbTUMEIUIAHAS) IS IPOBEACHUS: 654079, KemepoBckast 001acTh,
- 3aHATUH JIEKLIMOHHOIO TUIIA; r. HoBoky3Henx, np-krt
- 3aHATUI CEMUHAPCKOTO (TIPAKTHYECKOT0) TUTIA; Merannypros, a. 19

- TPYIIIOBBIX ¥ MHAWBUIYaIbHBIX KOHCYIbTALNI;

- TEKYLEro KOHTPOJISL M IPOMEKYTOYHON aTTECTaLIUH.
CrnenmansupoBaHHas (yaeOHas) MeOelb: Tocka MeltoBasi, Kadeapa, CTOIBI, CTYIIb.
OO0opynoBaHue IS Pe3eHTAlNH Y4eOHOr0 MaTepHaa: CTajHOHApHOE -
KOMITBIOTEP, KpaH, MPOEKTOP, aKyCTHUECKasl CHCTEMA.
Hcnonp3yemoe nporpamMmmuoe obecrieuenne: MS Windows (Microsoft Imagine
Premium 3 year no cy6nuniensnonHomy jnorosopy Ne 1212/KMP ot 12.12.2018 1.
1o 12.12.2021 r.), LibreOffice (cBoboano pacmpoctpansemoe I10), FoxitReader
(cBoboaHO pacnpoctpansiemoe [10), Firefox 14 (cBobomHo pacnpoctpansemoe I10),
SAunexc.bpaysep (oTeuecTBeHHOE cBOOOHO pactpocTpansemoe I10).
UntepHer ¢ obecnieuenneM goctymna B DMOC.

615 YueOHas aynuropus (MyJIbTUMEIUITHAS) TS TPOBEICHUS: 654079, KemepoBckas o6macTs,
- 3aHATHH JIEKIIMOHHOTO THIIA; r. HoBoky3Henk, np-Kt
- 3aHATUI CEMUHAPCKOTO (TIPaKTHYECKOT0) TUTIA; Merannypros, a. 19

- TEKYILETro KOHTPOJISl ¥ IPOMEKYTOYHOH aTTeCTalHu.
CneumnanusupoBaHHas (yueOHas1) MeOelib: JocKa MeJloBasi, kadeapa, CTOJIbI, CTYJIbSI.
O6opyznoBaHue IS IPE3EHTALNH yIeOHOro MaTepuaa: CTallMOHapHOE -
KOMIBIOTEP, IKPaH, MPOEKTOP, aKyCTHIECKas CHcTeMa (KOJIOHKH).
Hcnone3yemoe nporpamMmmHoe obecriedenue: Ubuntu Linux(cBo6ogHO
pacnpoctpansemoe [10), LibreOffice (cBo6omHo pacnpoctpansemoe [10),
Sunexc.bpaysep (oTeuecTBeHHOE cBOOOAHO pacmnpocTtpansemoe [10).
WuTepHeT ¢ obecnieuenuem noctyna B SNOC.

602 KoMIbIOTEpHBIH KI1acc. 654079, KemepoBckast 001acTh,
VYuebHast ayJUTOpHS AJIsl IPOBECHUS: r. HoBoky3Henk, mp-Kt
- 3aHATHH CEMMHAPCKOTO (MPAaKTHYECKOT0) THIIA; Mertamnypros, 1. 19

- TPYNIIOBBIX ¥ UHITUBUIYAITBHBIX KOHCYJIbTAIIHIA;

- TEKYILETro KOHTPOJISt ¥ IPOMEKYTOYHOH aTTeCTalHu.
CneumnanusupoBaHHas (yueOHas1) MeOelb: JocKa MesloBasi, kadenpa, cToJbl
KOMITBIOTEPHBIE, CTYJIbSI.

OO6opynoBaHHUe: CTAIMOHAPHOE — KOMIIBIOTEPHI i1 oOydaromuxcs (17 mit.).
Hcnone3yemoe nporpamMmmuoe obecrieuenne: MS Windows (Microsoft Imagine
Premium 3 year o cybnmunenznonaomy norosopy Ne 1212/KMP ot 12.12.2018 r.
mo 12.12.2021 r.), LibreOffice (cBo6omuo pacnpoctpansemoe I10), FoxitReader
(cBobomHO pacnpoctpansemoe [10), Firefox 14 (croboano pacnpoctpansemoe [10),
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https://e.lanbook.com/book/94101

SAnnexc.bpaysep (oTeuecTBeHHOE CBOOOIHO pacnpocTpansemoe [10).
Wurepner ¢ obecnieuenneM nocryna B OMOC.

509 KommnbroTepHslii Kiacc.
VYuebHast ayauropus (MyJIbTUMEIUIAHAS) U TPOBEACHHS:
- 3aHATHN JCKIHOHHOTO THIIA,;
- 3aHATUH CEMMHAPCKOTO (PAaKTHYECKOT0) TUIIA;
- TPYIIIOBBIX M UHMBUIYAbHBIX KOHCYIIbTAIINI;

- TEKYILEro KOHTPOJISt ¥ IPOMEXYTOYHOH aTTeCTalHH.
CrienmmanusupoBanHas (yaeOHast) MeOelb: TocKa MenoBasi, kadeapa, CTOIBI, CTYIIbS,
O6opynoBaHue 17 IPE3CHTAINH yIeOHOTO MaTepHala: CTal[ioHapHOe -
KOMIIBIOTEp IIPEnoaaBaTelisi, KpaH, POEKTOp.

ObopynoBaHue: cTalMOHApHOE- KOMITBIOTEPHI Tt o0ydaromuxcs (18 mr.),
HayLIHUKH.

Hcnonp3yemoe nporpamMmmHuoe obecrieuenue: MS Windows (Microsoft Imagine
Premium 3 year no cyomuuenznonaomy norosopy Ne 1212/KMP ot 12.12.2018 1.
no 12.12.2021 r.), LibreOffice (cBob6oano pacnpoctpansemoe [10), FoxitReader
(cBoboaHO pacmnpoctpansiemoe [10), Firefox 14 (cBobomuo pacnpoctpansemoe [10),
Snnexc.bpaysep (oteuecTBeHHOE CBOOOHO pactpocTpansemoe I10).
Wurepher ¢ obecnieuenunem nocryna B OMOC.

654079, KemepoBckas 001acTh,
r. HoBoky3Henk, np-Krt
Mertamtypros, 1. 19

605 Y4eOHast aynuTopust 1Jisl TPOBEICHUS:
- 3aHATHH CEeMUHAPCKOTO (IPAKTHYECKOr'0) TUIIA;
- TPYIIIOBBIX ¥ MHAWBHUIYaIbHBIX KOHCYIbTALNI;

- TEKYLIEro KOHTPOJIS M IPOMEKYTOYHON aTTECTaLlUH.
CrenmamisupoBaHHas (yaeOHas) MeOelb: Tocka MenoBasi, Kadeapa, CTOIBI, CTYIIbSI.
OO6opynoBaHue I Pe3EHTAlH YIeOHOT0 MaTepHana: NepeHOCHOe - HOYTOYK,
9KpaH, MPOEKTOP.

Hcnonp3yemoe nporpamMmmuoe obecrieuenue: MS Windows (Microsoft Imagine
Premium 3 year no cyonuuenzuonaomy gorosopy Ne 1212/KMP ot 12.12.2018 1.
1o 12.12.2021 r.), LibreOffice (cBoboano pacmpoctpansemoe [10), FoxitReader
(cBoboaHO pacnpoctpansiemoe [10), Firefox 14 (cBobomHo pacnpoctpansemoe I10),
Snnexc.bpaysep (oteuecTBeHHOE CBOOOHO pacnpocTpansemoe I10).
UntepHer ¢ obecnieuenneM goctymna B DMOC.

654079, KemepoBckast 001acTh,
r. HoBoky3Helk, np-kt
Merannypros, a. 19

5.3 CosBpemennble  mnpodeccCHOHAJIbHbIE  0a3bl  JaHHBIX W
HH(pOpPMALIMOHHBbIE CIIPABOYHbIE CUCTEMBbI.

Ilepeuens CIIB/I u UCC no aucumnmniinne

1. Actpodusndeckuii nopran AFPortal.ru — http://www.afportal.ru/ .

2. PHYS-PORTAL.RU — ®usnueckuii nHGopMannoHHbIi mopTai. - http://phys-

portal.ru/ .
6. Unble cBegeHust M (WJIN) MaTepuaJibl

6.1. [lpumepHbIe TeMbl MMCbMEHHBIX Y4eOHBIX PadoT

NuauBuayanbHble 321aHUA 110 TEMaM MPAKTHYECKUX 3aHATHI (00pa3en):

1 cemecTp
Ne Haumenoanue paszzena,
Coneprxanue 3a1aHus

/o TEMbI IUCIHILUIMHBI

1 Kunemamuka u ounamuxa

1.1 | Mexannueckoe ABmkeHue | 1. MarepuanbHast TOYKa IBHUXKETCS MO OKPYKHOCTH PagnycoM 2 M
corjlacHO ypaBHeHHIO S = At + Bt3, rne A = 8 m/c; B =-0,2 m/ce,
Haiinute CKOpOCTb, TaHI€HUMAIBHOE, HOPMaJbHOE W IIOJHOE
YCKOpEHUS] B MOMEHT BpEMEHH 3 C.
2. Ilynsa nmymeHa ¢ HavanbsHOH ckopoctbio 200 M/c moa yriom 60°
ropu3onty. Omnpenenute MaKCHMaJbHYIO BBICOTY  IIOJbEMA,
MANBHOCTh TIOJE€Ta W PaaAnyC KPHUBH3HBI TPACKTOPHH IyJIH B €€
HauBbIciiei Touke. CONpOTUBICHHEM BO3/lyXa IIPeHEOpeyb.

1.2 | YpaBHeHue 1. IMox nmerictBuem moctosiHHOM cuibl 10 H Teno mBmkeTcs Tak, 4To
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Haumenoanue paszzena, Conepanne 3azianus

/o TEMBI IUCIHIIIMHBI
IPSAMOTUHEHHOTO 3aBUCHUMOCTb IPOHAEHHOTO TEJIOM NYTH OT BPEMEHH JaeTcs
TBUKCHUS ypasrennem S = A+Bt+Ct2. Haiiti maccy Terna, ecu mocrosianas C =

1 m/c. OnpenenuTh XapaxkTep ABMKEHHS Teja MoJ ACWCTBHEM 3TOU
CHITBL.

2. HebGonbiomy Teiry cooOIIal0T HA4albHBIA UMITYIIBC, B PE3yIbTATE
YeTro OHO HAYWHAET JABUTAThCS MOCTYIMATENbHO, HO 0€3 TPEeHNUs, BBEPX
M0 HAKJIOHHOH TIOCKOCTH cO CKOpocThio 3 M/c. [lnockocTh 00pasyer
¢ ropu3oHToM yroa 20°. CKONBKO BpeMEHH TeJOo OyIeT IBHUTaThCA
BBEPX J0 OCTAHOBKHU?

1.3 | Bropoii 3akon HetoToHa 1. K obonmy omHopoaHoro namcka pamumycom 0,2 M mpriioxeHa
JUIsl BPaIIaTeIbHOTO U nocrosiHHast kacarenbHas cuna 98,1 H. Ilpm BpameHun Ha IUCK
KOJIe0aTeILHOTO neiictByer MomeHT cwi tpeHus 4,9 H-m. Jluck Bpammaercs c
JBIKEHUS MTOCTOSTHHBIM YTIIOBBIM ycKoperneM 100 ¢ 2. Haiiyure Maccy JHCKa.

2. K moronky TpaMBailHOro BaroHa NOABEUICH HAa HHUTH IIApUK.
BaroH, nBurasce paBHOMEpPHO, Ha4aJd TOPMO3HUTHCS W €r0 CKOPOCTH
M3MEHWIach 3a BpeMsa 3 ¢ oT 18 km/ga go 6 xkm/4. Ha kaxoii yron
OTKJIOHWUTCS TPU 3TOM HHTH C IIApUKOM uepe3 | ¢ mocie Haydana
TOPMOKEHUS? [BrxeHue pu TOPMOXKCHUU CUUTATh
paBHOIIEPEMEHHBIM.

2. MouiekyasipHasi Qu3HKa M1 TEPMOAMHAMHUKA

1

MKT u mepmoounamuka 2a3oe

1.1

OCHOBHBIC YpaBHEHUS 1. Bamnon emkocthro 50 J1 3amosiHeH KuCIOpoioM. TemmepaTypa
MKT razos kucinopoga 300 K. Korga wyacte Kkuciopoga H3pacxoI0BaH,
nasieHne B OautoHe moum3mwiock Ha 200 kxlla. Ompenenuts Maccy
M3pacxo/l0BaHHOrO KuciopoAa. [Iporecc cuutate H30TEPMUUECKUM.
2. bammon BMectumocThio 10 1 comepkuT BOAOpoA Maccod 1 T.
Onpepenure cpeHION JUIMHY CBOOOJHOTO Mpodera MoJIeKyl.

1.2

3akonsl TepmoguHamMuk | 1. [Ipu M30TEpMHYECKOM pacIIMPEHWH OJHOTO MOJIS KHCIOPOAa,
umesiiero temnepatypy 300 K, ra3z mormorun teroty 2 k/x. Bo
CKOJIBKO Pa3 yBEIHUYWICS 00beM raza?

2. T'az cosepmaer mnwmkn Kapro. PabGora wu3oTepmudeckoro
pacumpenusi raza 5 JIxk. Omnpenenute paboTy H30TEPMUYECKOTO
cxatus, ecnu tepmuaeckuit KITJ nuxna 0,2.

2 cemecTp

Inekmpoounamuxa

HanpsoxenHOCTh 1 1. HanpskeHHOCTh OJIHOPOJHOTO DIIEKTPUYECKOro moiisi paBHa 120 B/m.
IIOTEHLIUAII Onpenennutes pPa3HOCTh MOTEHIMAJIOB MEXIY 3TOM TOYKOW U JIPYToH,
IEKTPUIECKOTO JeXaleld Ha TOW e CHWIOBOM JMHUM M OTCTOSIENd OT TNeEepBOM Ha
T10JIS pacctossHuH 1 MM.

2. Dnektpon ¢ sHeprueir 400 3B (B OeCKOHEUHOCTH) JBHXKETCS BIIOJb
CWJIOBOM JIMHUM 110 HAalpaBICHUIO K IIOBEPXHOCTH METaJNIMYECKON
3apspkeHHON  cdepel  pagmycom 0,1 ™. Omnpeaenuts MHUHHUMAaJIbHOE
paccTosiHue, Ha KOTOPOE MPUOIU3UTCS DJIEKTPOH K IOBEPXHOCTU CQEpHl,
eci 3apsiz ee pasen —10 ° K.

1.2

Konnencaropst 1. [Tnockuit KOHAEHCATOP COCTOMUT U3 IBYX IIACTUH, Pa3/IEIeHHBIX CTEKIOM
(e=7). Kakoe maBieHue MPOU3BOIAT IUIACTHHBI HA CTEKJIO Iepea mpoboem,
€CITM HANpPSHKEHHOCTh DIIEKTPUYECKOro Moiisi mepen; nmpoboem paHa 30
MB/M?

2. /IBa koHzeHcaTopa eMKOCThI0 3 MKD 1 6 MKD coerMHEHBI MEXKTy cO00H
napajuleTbHO M TojacoenuHensl Kk Oartapee ¢ OJC pasuoit 120 B.
Omnpenenuts 3apsa KaXIOrO KOHICHCATOpa M Pa3HOCTh IOTCHIUANIOB
MEXIy OOKJIaIKaMH.

1.3

3aKoHBI 1. BJIC 6arapen 80 B, BHyTpeHHee conpoTuBiacHue 5 OM. BHEmHAS 1e1b
MTOCTOSTHHOTO TOKa notpebasier momuocth 100 Bt. Omnpeaenuts cuiay TOKa B IICIH,
HanpspKEHUE, 0 KOTOPBIM HaXOIUTCS BHEIHSS LIEMb, €€ CONPOTHBIICHHE.

2. B anexTponutndeckoil BaHHe 4epe3 pactBop mpomen 3apan 193 kK.
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HpI/I O9TOM Ha KaToac€ BBIACIIHIICA MCETaJlJI KOJIMYCCTBOM BCIICCTBA 1 MOJb.
OHpC,Z[CJ'II/ITL BaJICHTHOCTH MECTajljia.

2 Maznemusm

2.1 | JleticTBue 1. Tlo ABYM JUIMHHBIM MapauieNbHBIM POBOJAHUKAM TEKYT B OJMHAKOBBIX
MarHUTHOTO MOJISl HA | HaNpaBJICHUSAX TOKH, mpuueM |y = 2 |,. Paccrosiane mMexxy HuMU paBHO 10
3apsabl U cM. OmnpenenuTh TOJOXKCHHE TOYEK, B KOTOPBIX BEKTOP WHIYKIIUU

MIPOBOJHUKH C TOKOM | MarHUTHOIO IIOJI PABEH HYJIIO.

2. TlpoToH BneTed B OJHOPOJHOE MArHUTHOE Toie mox yriaoM 30° k
HaIpaBJICHUIO TOJIA U JBUXKETCS MO CIUpald, paauyc Kotopoi 1,5 cm.
Nunykuusa marautHoro mons 0,1 Tn. HaliTu KuHETHYECKYIO SHEPIHIO

MPOTOHA.
2.2 | SBnenue 1. Conenonn comepxut 800 BuTkoB. [Ipu cuie Toka 1 A MarHUTHBIN TTOTOK
3IEKTPOMAarHUTHON 0,1 MB6. OnpeaenuTh 3HEPTHUI0O MarHUTHOTO TOJISI COJICHOWA, CEPICUYHHUK
WHTKIAN BBIMIOJIHEH W3 HEMAarHWTHOTO MaTepHaia, a MarHWTHOE IOJie BO BCEM

00BeMe OTHOPOTHO.

2. KonebaTenbHBI KOHTYp CONEPXKHUT KOHAeHcaTopa eMKOcThio 80 md u
KaTymky UHAyKTUBHOCTBIO 0,5 MI'H. OmnpeaenuTb MakCHUMajIbHYIO CHITY
TOKa OOKJankax kKoHaeHcaropa paBHa 300 B. CompoTuBieHneM KOHTYpa

peHeopeys.
3aaHus TecTa MO TeMaM NPaKTUYeCKHUX 3aHATHH (00pa3en):
1 cemecTp
1 | Mexanunka

1. HaiinuTe cpeaHIo0 MIIOTHOCTH TUIAHETHI, Y KOTOPOH Ha 9KBAaTOpE MPYKWHHBIE BECHI MTOKa3bIBAIOT BEC
tena Ha 10% menbuii, yem Ha noiroce. CyTKU Ha IJIaHETE COCTAaBIISIOT 24 4.

2. Ilocme BBICTpENna AamBHOCTH TOJIETA CHapsiia B 2 pa3a OOJNbIE MaKCHMalIbHON BBICOTHL. Mmmynbe
CHapsiia B HadajgbHOHM Touke Tpaekropuu 1000 kr-m/c. Onpeaennure UMIYJIbC CHAPsIA B BBICIICH TOYKE
Tpaekropun. COpoTHBICHUEM BO3yXa peHeOpeyb.

2 | MKT ¥ TepMOAMHAMMKA Ia30B, JKUJKOCTEeH M TBEPAbIX TeJ

1. OnpenenuTe MIOTHOCTH CMECH ra3oB, colepiaiieid Bogopold 4 rpaMma M KHUCIOpoA 32 rpamma IpH
temneparype 7 °C u nasrenuu 10° Ia.

2. B xonmoauiipHIUKE 3a CyTKU M3 BOJABI Maccol 2 Kr, B3siTol Npu Temneparype 293 K, oOpasyercs sien npu
temmeparype 271 K. Hackonbko Harpeercst Bo3ayx B kKomHate oobeMom 30 M° 3a Bpems 4 4 paGoTsl
XOJIOIMITBbHUKA? Y IeJbHAs TETUIOEMKOCTh Bo3ayxa mpu moctosHHoM oObeme 700 JIx/(kr-K). Cuurars
XOJIOAWIBHUK UI€AILHON TEIVIOBOW MAaIIMHOM.

2 cemecTp

3 | JIEKTPOMATHETH3M

1. YyacTok menu COCTOUT MX TpeX MOCIIEI0BATEIbHO COEANHEHHBIX PE3UCTOPOB € CONPOTUBICHUSIMU 10
Owm, 20 Om 1 30 Om. KakuM TOKHO OBITH COPOTUBIICHUE YETBEPTOTO PE3UCTOPA, JOOABICHHOTO B 3TOT
Y4aCTOK MOCJICA0BATCIILHO K IIEPBBIM TPEM, YTOOBI CYMMApHO€ BBIACJICHUE TCIJIOTHI YBECJIMYUIIOCH B 2
paza?

2. JIBe 4YacTHIIbI, UMEIOIIME OTHOIICHUE 3apsimoB 1/4 W OTHOIIEHHWE Macc 2, BIETEIH B OJHOPOIHOE
MAarauTHOC IOJIC MEPICHAUKYIIAPHO €0 JUHUAM UHAYKIUN U ABUXKXYTCA 110 OKPYXKHOCTSIM. Onpe)leJmTe
OTHOIIEHUE PaJNyCOB TPAEKTOPHUH YaCTHUII, €CIIM OTHOIIEHHE UX CKOPOCTEH 2.

4 | OnTHKA M KBAHTOBAasi MEXaHHKA

1. PaccrosiHue OT coOuparoliel JUH3bI 10 H300pakeHUs mpeaMmeTa B 3 pasza Oosiblie €e (POKyCHOro
paccrosiHus. YeMy paBHO OTHOIICHHE BBICOTHI H300paXKEHHSI K BHICOTE TIpeiMeTa’?

2. Ilpu mepexone aTtoMa BOJOpOJA W3 BTOPOTO M TPETHET0 BO30Y>KAEHHOTO COCTOSIHUSI B OCHOBHOE
nepBoe M3NIydaroTcs (OTOHBI, cooTBeTcTBYtomme mmrHaM BoiH 0,120 mxm u 0,102 mxm. Onpexpenure
JUIMHY BOJTHBI U3JIyYEHHsS aTOMa BOJIOPOJIA MPH MEPEXO0JIC €r0 U3 TPETHEro BO30YKIEHHOTO COCTOSHHS BO
BTOPOE.

6.2. IlpumepHbIe BONPOCHI M 3aIaHuS / 321a4M IJIsl IPOMEKYTOYHOM
arTecTaluu

1 cemecTp
Tabmuma 9.1 - [IpumepHBIe TEOPETUUECKHIE BOMPOCHI U MPAKTHYECKUE 33]a4H K 3a4eTy
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Pa3nessl u TeMbl

[IpumepHbIe TEOPETHUYECKHE
BOIPOCHI

[IpumepHBIE IpaKTUYECKHE 3a]a4H

1. Kimaccuueckas MexaHuKa

1.1 Kunemaruka

1. Kuaemarmueckue
XapaKTePUCTUKU: TPACKTOPUS,
MyTh, IEPEMEIICHHE,
CKOPOCTh, YCKOPEHUE.

2. JIBrokeHre MaTepHaIbHOR
TOYKH 110 OKPYKHOCTH. CBSI3b
MEXTY JIMHCHHBIMHU U
YIJIOBBIMHU XapaKTEPUCTHKAMHU.

1. CBoboano mamaromiee 6e3 HadaIbHOM
CKOPOCTH TEJIO B IIOCIICTHIOI CEKYHy TTaIeHHUS
npomuwio 2/3 coero nmyTu S. Kakoii myTh
TpoaeT Teno?

2. JIuneiiHasi CKOPOCTh TOYEK OKPY>KHOCTH
Bpallaroerocs Aucka paBHa V;=3M/c, a TOueK,
HaXOMAAMIMXCS Ha paccTossauu =10 cM OirKe K
ocH BpameHus, V,=2 M/c. CKOJIbKO 000pOTOB
JICJIAeT IUCK B MUHYTY?

1.2. Jlunamuka

1. /IswxkeHue npy HaTMuUH
TpeHusl.

2. Yupyrue Cuibl: BUIIBI
yrnpyrux nedopmanuii, 3akoH
I'yka.

1. Ha ropu30oHTaIBHON JOCKE JIGKUT IPy3.
Kaxkoe yckopenne B TOpH30HTAIEHOM
HaIpaBIIEHUH CIIeTyeT COOOIIUTh TOCKE, YTOOBI
rpy3 COCKOIb3HYI ¢ Hee? KoadduiueHT Tpenus
MEXTy J0CKoii u rpy3om k=0,2.

2. CranpHast MPOBOJIOKA BRIIEPIKUBAET TPY3 C
maccoit 1o 450 kr. C KakuM HauOOIBIITNM
YCKOpEHHEM MOXKHO MOAHUMATh Tpy3 M=400 xr,
ITO/IBETIICHHBIN HA 3TON MPOBOJIOKE, YTOOBI OHA
He obopBanach?

1.3. 3axkoHbI
COXpaHCHHUS B
MEXaHUKE

1. Cuna u ummysnbc. 3akoH
COXpaHeHI/Iﬂ I/IMHy.]'H)Cﬂ.
2. PaboTa CHIIBI 1 MOIIIHOCTb.

1. [Taparomuii BEpTUKAIBHO HIAPHK MACCOH
m=200 r yaapuicst 06 oI CO CKOPOCThIO V=5
M/C W TIOIPBITHYT Ha BeIcOTY h=46 cm. Uemy
paBHO W3MeHeHue dp KOMMYecTBa IBHUKEHIS
nrapuka mnpu ynape?

2. Kakyto paboTy coBepIIvI MadburK, CTOSIIIHIA
Ha TJIaJKOM JIbY, COOOILINB CaHKaM HayaJIbHYIO
CKOpOCTh V1=4 M/C OTHOCUTEIBHO JTbJIa, €CIN
Macca caHoK M;= 4 Kr, a Macca Majbuuka m;=20
kr? TpeHueM o Jie[] oJI03bEB CAHOK U HOT
MaJbYHKa MOKHO TIPEHEOPEYb.

2. MonekynsipHas pu3HKa 1 TEpMOTUHAMHUKA

2.1. MKT n 1. Uneansuelii ra3. YpaBaenue | 1. Ompenenute TemiepaTypy rasa, eciu
TEPMOJIMHAMUKA COCTOSIHUS HJI€aJIbHOTO rasa. CpeOHsAs KHHETUYECKasi SHEPIHs
ra3oB OCHOBHBIE Ta30BbIE 3aKOHBI. MOCTYNATEIBHOTO JBIKEHHS €T0 MOJIEKYJT
2. TepmonnHaMU4ecKre paBua 2,07-107%" JIx.
cuctembl. BHyTpenHnsis 2. Cosepuas uuki Kapno, ra3 ornan
sHeprus cucteMsl. PaboTa u OXJIaJIUTEIT0 2/3 TEIUIOTHI, MOJyYEHHOU OT
Tertora. TermnoeMKocTh ra3oB. | Harpesarens. OnpenenuTe TeMIepaTypy
OXJIAZIUTEIISl, €CIIM TEMIIEpaTypa HarpeBaTesis
T,=245 K.
2.2. MKT u 1. Crpoenne u cBoMicTBa 1. Ha ckopKO paBHOBECHOE J1aBJIIEHUE [
TEPMOANHAMUKaA KUIKOCTEH. HOBerHOCTHOC BO3/1yXa BHYTPHU MBUILHOTO ITY3EIps 0OJIBILIE

JKUIKOCTEN U
TBEP/BIX TEN

HaTsKEHHUE.

2. Kimaccudukanus no tumy
KPUCTAIUTMYECKUX CTPYKTYP U
THUITY CBS3EH.

aTMoc(hepHOTro MaBICHHUS, €CITH TUAMETP
my3eips d=5 mm?

2. Halinure TI0THOCTH p KpUCTalljia HeoHa (pu
20 K), ecii I3BECTHO, YTO €T0 pelIeTka
rpaHelleHTPUPOBaHHAs KyOMYECKOH CHHTOHHUH.
ITocTtogaHHas pemeTKy Mpy TOH K€ TeEMIIEpaType
pasHa 0,452 HM.

2 cemecTp
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Pa3ness! u TeMbl

IIpumepHbie TEOpETUUECKHTE
BOIIPOCHI

[TpumepHBIE IpaKTUYECKHE 3aa4H

3.1.
DIIeKTPOMarHeTH3M

1. ITorenmman
AIEKTPOCTATHICCKOTO TIOJIS.
CB3b MEXIY
HaNPSHKEHHOCTHIO U
MMOTEHIMAJIOM
AIEKTPOCTATHICCKOTO TIOJIS.
2. Pabora 1 MoIIHOCTH
ITOCTOSTHHOT'O AJICKTPHYECKOTO
Toka. 3akoH [xoyns—Jlenma.

1. Bo cKonbKO pa3 OyAyT OTIHYATHCS CHITBI
B3aUMO/ICHCTBHS JABYX TOYCUHBIX 3apsII0B, €CIIH
OHH OYIyT HAXOJIUTHCS B BOJE HIIH BO3yXE Ha
paccTostHUM I =5 ¢cM IpyT Ha apyra?

2. Haiitn komudecTBO TermioTsl Q,
BBIJICTISIFOLIICHCS B SIMHUILY BDEMEHHU B €IMHHIIE
00beMa MeTHOTO MPOBO/IAa MPH TUIOTHOCTH TOKA
j =300 kA/M?

3.3. MarueTusm

1. [leiicTBUE SNEKTPUUYECKHUX U
MarHuTHBIX MOJEH Ha
JBIDKYIIVECS 3apsabl.

2. DaeKTpOMarHuTHast
MHAYKUUA. 3akoH JleHna.

1. KonzaeHcarop 1 KaTylika COeJUHEHBI
[I0CJIEI0BAaTENbHO. IHIYKTUBHOCTD KaTyIIKH
pasua L =0,01 I'n. IIpu kakoit emxocTu C
KOHJIeHcaTopa ToK 9acTtoToi v =1 kI’ Oynet
MaKCHMAaJbHBIM?

2. B 0HOPOIHOM MarHUTHOM TIOJIE C
naayknuei B =0,1 T gBrkeTcss mpOBOIHUK
amuaoi | =10 cM. CKOpoCTh IBHKCHUS
NpOBOAHMKA V =15 M/C 1 HampaBJeHa
MEPIEHANKYISIPHO K MATHUTHOMY IIOJIIO.
Haiinure nHAynIUpOBaHHYIO B IIPOBOJHUKE
SJC.

4. OnTrKa ¥ KBaHTOBas (hU3HKA

4.1. Onruka

1. Ipunanun [roiirenca-
®penens. 3oubl OpeHens.
Hdudpaxnus Openens.

2. DNEeKTpOHHAS TEOPUS
JMCIIEPCHU.

1. Ha mudpakIiiioHHYI0 PEmIeTKY, UMEIOIIYIO
nepuoj 0=4 MKM, HOpMaJILHO MajaeT
MOHOXpOMaTH4ecKas BoHa. OUEHUTH [UTHHY
BOJIHBI A, €CJIM YT'OJI MEXIY CIIEKTPaMHU BTOPOTO
U TpeThero nopaaxkoB o.=2°30". Yrisl
OTKJIOHEHHS CUATATh MaJIbIMH.

2. TIpeamet HaxoauTcs Ha pacctosauu d;=6,1
MM OT 00BEKTHBAa MUKpOCKoOTa. [ TaBHOE
thoxycHoe paccrosiHue okyisipa F=1,25 cm.
Omnpenenuts riaBHOE (POKYCHOE pacCTOSHUE
o0bekTuBa F;, eciu MuKpockor gaet
yBenmuenne k=1200 pas.

4.2. KBanroBas
MEXaHUKa

1. PagnoakTUBHOCTE. 3aK0OH
PaINOaKTUBHOTO pacraja.
2. JlaBnenue cBera. Dddext
KowmmnToHa.

1. M3 xax/1oro MIJUTHOHA aTOMOB
PaZnOaKTUBHOTO M30TOIA KAXKAYIO CEKYHTY
pacnanaercst 200 atomoB. Onpenenure nepuos
nonrypacnana 7 u3orona.

2. HaiiTi yacToTy cBeTa, BBIPBIBAIOILIETO C
MMOBEPXHOCTH METAJUIA 3JIEKTPOHBI, TIOJTHOCTHIO
3aJep>KUBAIOLINECs] OOPaTHBIM OTEHIIMAIOM B
3 B. ®oroaddexT y 3Toro Merania HaunHaeTCs
IIpH YacToTe majaromero cera B 6-10M ¢,
Haiigure paboTy BBIXOJa IIEKTPOHA U3 ITOTO
MeTajua.

CocraButens (u):

Antonenko A.W., nouent kadenpst MOMM

(Pamunus, unuyuanel u dondxcHocms npenodasamens (eti))
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