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®OH/J ONEHOYHBIX CPEACTB

JUTS TIPOBEJICHUS TEKYIIEr0 KOHTPOJIS YCIIEBAEMOCTH M MPOMEKYTOYHOM aTTeCTalluu
o mucrumiInae «Ou3nKa
«JIEKTPOHHBIN TIOKYMEHT»

Hanpasnenue noarorosku/cnenuanbHocts  13.03.02  DnekTposHepreTuka u 3JeKTPOTEXHHUKA

Hamnpasnennocts (ipoduiie)/crienmanuzanus DIIEKTPOTIPUBOJI U aBTOMATHUKA
KBanudukarmus BeITyCKHUKA bakanasp

dopma o0ydeHus OYHas

I'on Hauama oOydyeHuUs 2021

Nzyuaetcs Bo 2, 3 cemecTtpe



IIpeauciiosue

1.Ha3naueHue: TeKyIuii KOHTPOJIb U IPOMEXyTouHast arrectanus odyqaronmxces @PI'AOY BO
«CeBepo-KaBkasckuili ®enepanbHblii YHUBEPCUTET» Ha COOTBETCTBME HX IEPCOHAIBHBIX
JTOCTMDKEHUH TIOATAIHBIM TPeOOBaHMUAM OCHOBHOW MpPO(EeCCHOHAILHOW 00pa30BaTeIbHOM
MPOrpaMMBbI CIEIUATBHOCTH (OIICHKA 3HAHUH, YMEHUN U OCBOCHHBIX KOMIIETCHIIHM).

2.Q0H]J OICHOYHBIX CPEJICTB TEKYIIEro KOHTPOJS YCIEBAEMOCTH U IPOMEKYTOYHOH
aTTectaluu pa3pabOoTaH Ha OCHOBE pabouell mnporpamMmbl JUCHMIUIMHBL «Dusuka» u B
COOTBETCTBUU C 00Opa30BaTENIbHOM MPOrpaMMOM BBICIIErO OOpa30BaHUS IO HAIPaBJICHUIO
noarotoBku 13.03.02 DnexTposHepreTHka M 3JIEKTPOTEXHUKA, YTBEPXKICHHOW Ha 3aceTaHuu
VYyebno-meroauueckoro coera CKOVY, nmpotoxos Ne OT « » T.

3.Pa3pabotunk CripoBarckas Bamentuna MiBaHoBHa, morieHT Kadeapsl [ mM/].

4.®0OC paccMoTpeH U yTBEpKIeH Ha 3acenanuu kadeapsl I'uM/I, mpotokos Ne OT «__ »
TI.

5.®0C cornacoBaH ¢ BbllTycKaromen kadeapoir MHpopmalmoHHbIE CUCTEMBI, SIEKTPOIIPUBOJL
U aBTOMaTHU3alus, IPOTOKOI N 0T« » r.

6.IIpoBenena skcneprrza POC. UneHbl SKCMEPTHOW TPYMIIBI, MPOBOIAMBIINE BHYTPEHHIOIO
AKCHEPTHU3Y:

[Ipencenarens: (®.1.0., 10KHOCTB)

(®.1.0., 10KHOCTB)

(®.1.0., 10IKHOCTB).

DKclepTHOE 3aKiroueHue: (OHA OICHOYHBIX CPEACTB MOXKET OBITh HCHOJB30BaH s
MIPOBEJICHUSI TEKYIIEro KOHTPOJS W MPOMEKYTOYHOM arTecTaluu oOyyaroumxcs Mo
HanpasieHUI0 ToAroToBKU 13.03.02 DnekTposHepreTuka u AIEKTPOTEXHUKA

« » 2020 r. (momuck)

7. Cpoxk gevictBus ®OC



[To nucumniuue
Hanpasnenune noarotoBku
[Tpodws moaroTOBKH

[Tactopt (hoHMIA OIIEHOYHBIX CPEICTB
U IIPOBEACHH A TCKYILICTO KOHTPOJIA U HpOMe)ICYTOqHOﬁ arTrecralmuu

duzuka

13.03.02 DnexTposHepreTuKa 1 MEKTPOTEXHUKA
DIIEKTPONPUBOI U aBTOMATHUKA

KBanudukanus BbITyCKHHKA bakanasp
dopma o0ydeHHS OYHast
I'on Hayana oOyueHus 2021 rona
Nzyuaercs B 2,3 cemecTpax
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koMmiiereH | um (Ne OLIEHKH aTTecTalus .. | IloBbImIeH
cpencrTBa bazoBbiii N
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OIlK-2 123 4 56| CobecenoB . . JIST
a Texymmit | YcTHBIN a 130 120
78 aHue cobecemoBa
HUS
OIIK-2 Bompocsr k| IIpomex o
p P N YUl Vernsii | Dxsamen 130 120
1-8 9K3aMEHY OYHBIN
CocTaBuUTEND
(moanuce)

« »

2021 r.




MHWHHUCTEPCTBO HAYKHU U1 BBICIHEI'O OBPA3OBAHUA
POCCUMCKOU ®EJEPALTUN
®denepanbHOE TOCYIAPCTBEHHOE aBTOHOMHOE
00pa3oBaTeIbHOE YUPEKICHUE BHICIIETO 00pPa30BaHUS
«CEBEPO-KABKA3CKUI ®EJIEPAJIBHBIN YHUBEPCUTET»
HeBuHHOMBICCKHIA TeXHOTOTHYECKU HHCTUTYT ((pumnan) CKOY

YTBEPXKJ/AIO:

H.o. 3aB. kadempoii [MIM/]]
A. B. ITamkoBckui
«  » 2021 r.

Bonpocsl Kk 3k3aMeHy
10 TUCIHUILINHE « DU3nKa»

ba3oBblii ypoBeHb

Bompocsl (3anaua, 3aianue) uis IpOBEPKH YPOBHS 00y4EHHOCTH

3HaTh:
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2. cemecTp

Mecto ¢u3uKHM B aHAIW3€ U MOJCITHPOBAHUH, TEOPETUIECKOM M AKCIIEPUMEHTATHLHOM
WCCIEAOBAaHUHN TIPU pelIeHUU NMpodecCHOHANBHBIX 3a1ad 1o HampasieHuio 13.03.02
«DNEKTPOIHEPreTUKA U PTEKTPOTEXHUKAY.

[Ipeamer Gu3mky 1 €e CBA3b C IPYTHUMH MPEAMETAMHU.

Euaviet uamepernst pu3nyecKux BeTMIHH.

OCHOBHBIC TTOHSATHS KWHEMATHKHA TOYKH.

CKOpPOCTh TOYKH.

YcKkopeHue TOUKH.

Kinaccudukanmst 1BrKeHUN TOUKH.

[ToctynaTtenbHOE IBUKEHHE TBEPJIOTO TEA.

BpamarensHoe aBukeHUE TBEPAOTO TENa.

3aKOHBI TUHAMUKU TOYKHU. CUIIbI TPEHUS.

3aKOH COXpaHEHMS UMITYJIbCA MEXaHUYECKOM CHCTEMBI.

[lentp Macc MexaHu4yecKor cucTeMbl. Teopema o IBKEHUH 1IEHTpa Macc.
DHeprus, paboTa, MOIIHOCTb.

Kunernueckas v noTeHIManbHas SHEPTUH.

[lone cun TsHKecTH, 1oJIe CUIT YIIPYTOCTH.

3aKOH COXpaHEHHUS MEXaHUYECKOW SHEPTUH.

OcHOBHbBIE IOHSATHS TEOPUH YAAPA.

AOGCOIIOTHO YIPYruil yaap ABYX TeX.

AOCOIOTHO HEYNIPYTHil yap IBYX TeJl.

.OceBoll MOMEHT UHEPLIUU TBEPJOTO TeNa.

Teopema LteitHepa. OceBble MOMEHTBI HHEPLUHN MPOCTEUILINX TEN.
Kunetnueckas sHeprusi BpalaroLerocs Tena.

BekTopHBIif MOMEHT CUJTbI OTHOCUTENIBHO IIEHTPA B POCTPAHCTBE.
Anrebpandeckuiit MOMEHT CHIIBI OTHOCHTEIBHO OCH.

PaGoTa 1 MOIITHOCTH CHJI, TPUIIOKEHHBIX K BPAIIAIONIEMYCS TETy.
MoMeHT uMITyJIbca MaTepUAITLHON TOUKH U MEXaHUUYECKON CUCTEMBI.
3aKOH COXpaHEHHs] MOMEHTA UMITYJIbCa.



28 OCHOBHOE ypaBHEHHE TUHAMHKH BPAIaTEILHOTO JBUKEHUS TBEPJIOTO Tea.

29 3axonsl Kennepa. 3akon BceMupHOTO TATOTEHUS.

30 Cuna TsDKECTH, BEC, HEBECOMOCTD.

31 OcHOBHBIC MOHATHS TEOPUU TPABHTAITMOHHOTO TONSI (HAMPSHKEHHOCTh, CUIIOBBIC JIMHUH,
MOTEHIMATIbHASL SHEPTHsl, TOTEHIIUAJ, SKBUIIOTEHI[UAIbHBIE TIOBEPXHOCTH).

32 OmbITHBIE 3aKOHBI UCATTHHOTO ra3a.

33 VYpaBuenne MenneneeBa-Kianeiipona.

34 OcHOBHOE ypaBHEHHE MOJICKYJISIPHO-KHHETHICCKOW TEOPHHM HWJCATBHBIX Ta30B.
Pacnipenenenne Makcsera.

35 Bapomerpudeckas popmyiia.

36 Craructuueckue pacnpeaenenus. BeposTHOCTb U GIryKTyauu.

37 3akon MakcBeia 0 pacnpeselieHud MOJIEKY] MIEaJbHOrO Ta3a IO CKOPOCTSAM W DHEPTHU
TCIIJIOBOT'O ABUXXCHUSL.

38 Pacnpenenenune Bonbimana. Pacnipenenenune I'u6oca.

39 SBnenus nepeHoca B TEPMOAMHAMMYECKUX HEPABHOBECHBIX CHCTEMAX.

40 Muddysus, TEMIONPOBOAHOCTD, BA3KOCTh, CTATUCTHYECKUE PACIIPEAEIEHuUs. BEpOITHOCTD U
GiyKTYaumy.

41 OcHOBBI TepMOIMHAMHUKH. TepMOINHAMHIYECKHE (DYHKIIHH.

42 BHyTpeHHsst SHEPTHs, paboTa U KOJIUYECTBO TEILIOTHL.

43l1eproe HAYAIO TEPMOJAUHAMUKU

44TennoemkocTs. PaboTa npu pasiMuHBIX H30IPOIECCAX.

45A tnabaTuyeckuii pouecc. [onmurponnkiii nporecc. Kpyrosoi mporecc.

46006paTuMbIe ¥ HEOOPATHMBIE TEIIOBBIE IIPOLIECCHI.

47Kosddurment nonesnoro aericteus (KIII) nukia. BeH3HHOBEIM ABUTATEND.

48T1puBeneHHoe KOIUYECTBO TEMIOTHL

499uTponus. CTaTHCTHYECKOE TOIKOBAHKE SHTPOIIHH.

50Bropoe Hayamo TepMOAMHAMHUKH, €ro GUI0COPCKUN CMBICIT.

51Teopema Hepucra. Iuxn Kapro. KITJI nukia.

52)Kukoe cocrosiaue. CTpOEHHE KUIKOCTEN.

53IMoBepXHOCTHOE HATSKEHHE. SIBJIEHHS HA TPAHUIIE JKUJAKOCTH W TBEPIOTO TENA.

S54KanuuispHele SABICHHUS.

55)Xunkoe cocrosuue. Ctpoenue skuakocTel. [Io0BEpXHOCTHOE HATSKEHHE.,

56 SBneHus HA TpaHUIE KUIAKOCTH M TBEPAOTO Tea. KanuiisipHble IBICHUS .

57da3oBbic paBHOBECHS W TIPEBpallieHus. VcnapeHie 1 KOHIEHCAIHS.

58 PaBHOBecHE KUIKOCTH U HACKIIEHHOrO Hapa. M3orepmsl Ban-nep-Baanbca.

59Kpurnueckoe cocrosHue. Ileperperbiii map W Imeperperas KHUAKOCTh (MeTacTaOUIIbHBIE

COCTOSTHHS ).

60InaBnenre n kpucTawmsanus. Pa3osas JuarpaMma COCTOSHHUS.

61V pasuenue Kianeiipona-Knaysuyca. TpoiiHas Touka.

62KpuTnueckas Touka. Kputuueckas Temreparypa. ®a3oBbie mepexo/isl BTOPOro poja.

63 Caobozanbie KoeOanus. ['apMOHMYECKUI OCIHILIATOP.

64 ®usnyeckuii MasSTHHK.

65 KosebarenbHblil KOHTYP.

66 Croxenue KoneOaHMi.

67 MexaHnuecKHeE 3aTyXaloHe KoJeOaHus.

YMmerTh:
1 OmnpenensTh MMana3oHbl PaCCTOSHUIN, BpEMEHHBIX HHTEPBAJIOB U MAacC, XapaKTePHBIX
JUTSL pa3JIMYHbIX Pa3/ieJIOB €CTECTBO3HAHMUSL.
2 Bocnonn3oBarbca KnneMaTHueCKUM OIIMCAHUEM MEXaHUYECKOTO ABIKEHHUS.
3 MHccnenoBath MpsAMOIUHEITHOE ABIKEHUE TOUKH.
4 WccrnenoBaTh KPUBOJIMHEWHOE IBUKEHUE TOUKH.
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HccnenosaTh nepeMelieHue, NyTb, CKOPOCTb U YCKOPEHUE TOUYKHU IPU KPUBOJIMHEHHOM
JBUKCHUMU.

HccnenoBaTh HOpMaAJIBHOE U TAHT€HLIMATIBHOE YCKOPEHUS TOUKHU.

HccnenoBaTh nocTynaTenbHOE ABMKEHNUE TBEPIOTO TEA.

HccnenosaTh BpallieHUE TBEPAOIO T€Ia BOKPYT HETOABMKHOMN OCH.

Onpenensrs yriaioByr CKOPOCTb U YIJIOBOE YCKOPEHHUE Tela.

HccnenoBaTh NOHATHE O IJIOCKOM JABHIKEHUU TBEPIOTO TEJA.

[IpumensaTs 3akoHs! ['amunes-HproToHa.

Hcnonb30BaTh ypaBHEHUS ABUKECHUS.

Pacnio3naBath nHepLaIbHbIE U HEUHEPLMAIbHBIE CUCTEMBI OTCUETA.
Hcnonb30BaTh NpUHLINIT OTHOCUTENBHOCTH ["anumes.

Ornpenensats MpUpoay CHIL.

Onpenensats rpaHUlIbl IPUMEHUMOCTH KJIACCHUECKON MEXaHWKH MaTepHallbHBIX
YacTHULI.

Hcnonb30BaTh NOHATHE O MEXaHUUYECKOMN CHCTEME.

Onpenensars UMITYJIbC MaTepUaIbHONW TOUKH U MEXaHUYECKOW CUCTEMBI.
[IpuMeHTh 3aKOH COXpaHEHUs UMITYJIbCa KaK ()yHIaMEHTaJIbHbIN 3aKOH MPUPO/IbL.
Onpenensars LEHTP MacC MEXaHUYECKOW CUCTEMBI.

[IpumeHsTh TEOPEMY O ABM)KEHUHU LIEHTPA MACC CHUCTEMBI.

Omnpenensts paboTy U MOIIHOCTH CHJIBL.

PaccuntaTth KHUHETHYECKYIO SHEPTUIO UITOTEHIIMATIBHYIO SHEPTHUIO.

Pacrio3HaBaTh KOHCEpBATUBHbBIE U HEKOHCEPBATUBHbBIE CHIIBI.

[IpuMeHsTh 3aKOH COXpaHEHUsI SHEPTUU.

Onpenensith 0CEBOM MOMEHT MHEPIIUU TBEPJIOTO TeJIa.

PaccuntaTth MOMEHT CHIIbI, MOMEHT UMITYJIbCA.

Hcnonp30BaTh OCHOBHOE YpaBHEHHUE TUHAMUKH BPAIIATEIBHOTO JBUKEHUS TBEPAOTO
Tena.

[IpuMeHATh 3aKOH COXpaHEHUSI MOMEHTA UMITYJIbCA.

Pacno3HaBaTh TMHaMHUYECKHE U CTATUCTUYECKHUE 3aKOHOMEPHOCTH.

Pacno3naBatk nmapameTpsl COCTOSIHUS Ta3a.

Hcnonp30BaTh ONBITHBIE 3aKOHBI HICATBHOTO Ia3a.

[IpuMeHATh OCHOBHOE YPaBHEHHE MOJIEKYJISIPHO-KUHETUYECKON TEOPUHN UICATBHBIX
rasos.

Hcnonp3oBarh 3ak0H MakcBeia 0 pacrpeesieHu MOJIEKYII HIealbHOTO Tra3a Io
CKOPOCTSIM M SHEPIUH TEIIOBOTO IBUKEHUS.

PaccuunteiBath sBI€HMS IEpEHOCA B TEPMOIMHAMUYECKUX HEPABHOBECHBIX CUCTEMaX.
Tepmoannamuueckue GyHKIUH.

BuyTpenusis sHeprusi, pabota U KOJIUYECTBO TEIIOTHI.

[IepBo€e HayaIO TEPMOIUHAMUKHU.

PaGota npu pazmu4HbIXHU30IpOIIeccax.

Pa3bupats nporiecchl: ainadaTuyecKuil, TOJIUTPOIHBINA, KPYTOBOM MPOIECC, & TAKKE
oOpatumble 1 HEOOPAaTUMBbIE TEILIIOBbIE TPOLIECCHI.

Onpenenars NpuBEIEHHOE KOJINYECTBO TETUIOTHI.

Hcnonb30BaTh CTaTUCTUYECKOE TOJIKOBAHUE SHTPOIIHH.

Hcnonb3oBatk Gui10co(CKUil CMbICI BTOPOTO Hayaia TePMOJIUHAMUKH.
Paz6upats Lukn Kapuo, KIT/I nukna.

Hcnonp30BaTh TEIUIOBBIE IBUTATENN U XOJIOANIbHBIE MAIIWHBI, XOJIOIUJIbHUK,
KOHJUIIMOHED, TEIUIOBOM HACOC.

Onpenennuts MOBEPXHOCTHOE HATSHKEHUE, KAIIUJUIIPHBIE SIBJICHUS.

BbIsBUTE crielyrolne sIBJICHUS: UCTIAPEHUE U KOHJIEHCALlNs, PABHOBECUE JKUJKOCTH U
HACBIILIEHHOTO Tapa.

[IpumensaTs u3orepmsl Ban-nep-Baanbsca, KpUTHYECKOE COCTOSTHUE.



48 Paccuurath (a30BYIO IUArPaMMYy COCTOSTHHUSL.

49 Tlpumensarts ypaBHenue Knaneiipona-Kiaysuyca.

50 HUcnonw3oBath noustus: TpoitHas Touka, Kputnueckas touka, Kpurnueckas
TeMIeparypa, (pa3oBble Iepexo/sl BTOPOTO poJa.

Baanern:

1 EnuHumamu u3MepeHui U CUCTEMaMU €UHUIL.

Jlnama3zoHaMu paccTOSIHUHN, BPEMEHHBIX HHTEPBAJIOB U MACC, XapaKTePHBIX JIJIS

Pa3IMYHBIX Pa3eiiOB €CTECTBO3HAHUSI.

KuneMaTtnyeckuM ONmMcaHueM MEXaHUIECKOTO JIBUKCHHSL.

HccnemoBanueM MpsSMOTMHEHHOTO JIBFDKEHUE TOYKH.

HccnemoBanueM KpUBOJIUHEHHOTO JBUKCHUE TOYKH.

HccnemoBanuem nepemMenieHus, yTu, CKOPOCTH B YCKOPEHUS TOYKH TTPH

KPUBOJIMHEWHOM JIBIDKECHUH.

7 WccnenoBaHWeM HOPMAJIBHOTO U TAHTEHITUAIBHOTO YCKOPCHUS TOYKH.

8 W ccnemoBaHWeM MOCTYIATEIHLHOTO JIBIKEHUS TBEPOTO TEa.

9 MHccnemoBaHWeM BpallleHHs TBEPIAOTO Tella BOKPYT HEIOBYKHOM OCH.

10 OmpeneneHreM yrioBOW CKOPOCTH M YTIIOBOTO YCKOPEHUS Telia.

11 TlonsiTHEM O MJIOCKOM JABM)KEHHH TBEPJIOTO TeJa.

12 3akonamu ["aymnes-HproToHa.

13 TlpuMeHEeHHEM ypaBHEHUS JBVKCHUS.

14 Pacrno3HaBaHWEM WHEPIHATHHBIX ¥ HEMHEPIIHAIBHBIX CHCTEM OTCUETA.

15 Tlpunnumnom oTHocuTenbHOCTH [amumest.

16 OmpeneneHueM TpaHUIBI TPUMEHUMOCTH KJIACCHUECKOW MEXaHUKH MaTEPHATBHBIX
YaCTHII.

17 TlomsitreM 0 MEXaHMYECKOM CHCTEME.

18 MmMnynbcoM MaTepUabHON TOYKH U MEXAHMYECKOM CHCTEMBI.

19 3akoHOM CcoOXpaHEHHS UMITYJIbCa KaK (DyHJIaMEHTAIbHBIM 3aKOH TPHPOIBL.

20 TeopeMoii O IBUKEHUU LIEHTPA MACC CHCTEMBI.

21 Tloustusimu: paGota ¥ MOIIHOCTh CHIIBL.

22 TIOHATHAMU: KHHETHYECKAsk SHEPTHIO M TIOTEHIMAIbHAS SHEPTHIO.

23 TIoHATHSAMH: KOHCEPBATHBHBIE M HEKOHCEPBATHBHBIE CHJIBL.

24 3aKOHOM COXPaHEHUS DHEPIHH.

25 TlousTHeM OCEBOM MOMEHT MHEPLUH TBEPIOIO TENA.

26 PacueroM MOMEHTa CHJIbI, MOMEHTA UMITYJIbCA.

27 OCHOBHBIM ypaBHEHHEM JIWHAMHKH BPAIIATEIHHOTO JBHYKEHHS TBEPIOTO TENA.

28 3aKOHOM COXpaHEHHS MOMEHTA HMITYJIbCa.

29 TIoHATHAMH: JMHAMHYECKHE M CTATUCTHYECKHME 3aKOHOMEPHOCTH.

30 PacrnosHaBaHHEM I1apaMETPOB COCTOSHHMS rasa.

31 OnbITHBIME 3aKOHAMH HIEAIBHOIO Ta3a.

32 OCHOBHBIM ypaBHEHHEM MOJIEKYISPHO- KHHETUUECKON TEOPHHU MIEATbHBIX TA30B.

33 3akoHoM MakcBemia O pacrpenejeHud MOJEKYJ HACAIBLHOrO ra3a Mo CKOPOCTSM M SHEPTHH
TEIUIOBOT'O JIBUKEHUSL.

34 SIBienuem nepeHoca B TEPMOJMHAMUYECKHX HEPABHOBECHBIX CHCTEMAX.

35 TepmomuHamMuYecKue QYHKIIUH.

36 BuyrpeHHsst dHEPrus, paboTa ¥ KOJINYECTBO TEMIOTHI.

37 TlepBoe Hayaso TEPMOJMHAMUKH.

38 Pabora npu pasIMYHBIX H30MPOIECCaX.

39 TloHATHSAMH TIPOIECCOB: aanabaTHUECKUM, TIOIUTPOIHBIN , KPYTOBOM MPOIIECC, & TAKKE
0OpaTuMbie ¥ HEOOPATUMBIE TEIIOBBIE MIPOIIECCHI.

40 TlousiTvieM MPUBEICHHOE KOTUYECTBO TEILIOTHI.

41 CraTHCTHYECKUM TOIKOBAHHEM SHTPOIIHH.
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42
43
44

45
46
47
48
49
50

(DI/IJ'IOCO(bCKI/IM CMBICJIOM BTOPOIr'0 Ha4Yaljia TCPMOJAUHAMUKHU.

Pacuerom Huxn Kapuo, KIT/] ukna.

Hcnonbp3oBaHKEM TEIIOBBIX JIBUT aTenen u XOJIOOUJIbHBIMH MalllMHAMH, XOJIOJUJIbHUK,
KOHJUIIMOHED, TEIIOBOM Hacoc.

OHpeHeﬂeHI/IeM MMOBCPXHOCTHOC HATAXKCHUEC, KAIMUMJUIAPHLIC ABJICHHA.

[MousiTusiMu: UCTIAPEHUE U KOHJIEHC AL, PABHOBECHE KUIKOCTH U HACBIILIEHHOT'O Napa.
[Ipumenenue nusorepmsl Ban-nep-Baanbsca, KpuTHYECKOE COCTOSIHUE.

Pacuerom (hazoBoii qrarpaMMBbl COCTOSTHUS.

[Tpumenennem ypaBuenus Kianeitpona-Kiaysuyca.

[Mousitusimu: TpoliHas Touka, Kputndeckas touka, Kpurnueckas temnepatypa, (ha3oBbie
IIepexo bl BTOPOTO PoJa.

IToBBLIIIEHHBIH

2 cemecTp

3HATH:
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10
11
12

13
14
15

16
17
18
19
20
21
22
23
24
25
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27
28
29
30

dusndeckas cucTeMa.

du3nyeckne BEIUYUHEL.

Cocrosinue (PU3UIECKON CUCTEMBI.

Nneanuzanust puznueckoro 00bEKTa WU SBICHUS.

Urto nospa3zymeBaeTcs o1 MOHITHEM: pelieHrne GUu3nYecKoil 3a1aun?

Oranbl pemeHns: GU3NIECKuX 3a/1ad.

Ananu3 pu3nYecKon CyIHOCTH 3a/1a4yu.

JlnanazoHbI pacCTOSIHUM, BPEMEHHBIX HHTEPBAJIOB U MACC, XapaKTEPHBIX IS
Pa3IMYHBIX Pa3/IeIOB €CTECTBO3HAHUS.

[IpocTpaHCTBEHHO-BPEMEHHBIE OTHOIIICHUS.

®usnyeckue Moaenu. KunemaTtnueckoe OnucaHue MEXaHUYECKOTO JBHIKCHMS.
[IpsimonurHeHOE TBUKEHUE TOUKH.

KpuposmHeiinoe neuxenue Touku. [lepemenienre, myTb, CKOPOCTh M YCKOPEHUE TOUKH
MIPU KPUBOJMHEHHOM JIBHOKCHUH.

HopmanbsHO€ M TaHTeHITUATBHOE YCKOPEHHUS TOUKH.

[TocrymarensHOE TBUKEHHE TBEPOTO TEIIA.

Bpaienue TBep10ro Teiia BOKpYT HEMOABIKHOM ocH. [IOHSITHE O TIOCKOM JIBIKCHHUH
TBEPJIOTO Tea.

[ToHsaTHS PU3HUECKOTO U CTAIIMOHAPHOTO TIOJIEH.

3aMKHYyTasi, U30JMPOBaHHAs CUCTEMA.

[ToHaTHe cCOCTOSHUS B KIIaCCHUYECKON MEXaHHUKE.

Jledopmaruu TBEpAOIO TEa.

YpaBHEeHUs ABUKEHUS.

NHepuunanbHble 1 HEMHEPLUHUATBHBIE CUCTEMBI OTCUETA.

[Ipunuun otHOCUTENBHOCTH ["anunes.

['panu1Ibl MPUMEHUMOCTH KJIACCUYECKON MEXAHUKU MATEpUAIbHBIX YaCTHII.
[IpaBuia ciokeHust CKOpOCTEN B KIIACCUYECKON MEXAaHHUKE.

['maBHBI MOMEHT UHEPLIUH.

OT 4ero 3aBUCUT MOMEHT MHEPLIUU OJHOPOIHBIX T€Jl, UMEIOLIUX MPABUIbHYIO
TeOMEeTPHYECKYIO hopMy.

OceBoif MOMEHT UHEPIIUHU TBEPAOTO Tea.

Teopema IlITeitHepa: MOMEHT HHEPLIUM OTHOCUTEIBHO MPOU3BOJBHON OCH BPALIEHUS.
MOMEHT CUJIBI OTHOCHTEIBHO HEITOABMKHOM TOUKH.

OcHOBHOE ypaBHEHHE IMHAMHMKHU BpaIIaTeIbHOTO JBUKEHUS TBEPJIOTO TeEA.
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MomeHT HUMITYJIbCAa TBEPAOTO TCJIa U3AKOH COXPaHCHHA MOMCHTA UMITYJIbCA.

I'mpockonmueckuii 3¢ pexT.

OOBsicHUTE TIOHSATHE HEBECOMOCTh

Cuitbl TpEHHSI CKOJIBKCHHUS.

[Tonsitre ymap. AOCOIIOTHO YIPYTHA yaap.
AOCOJIIOTHO HEYNIPYTU#l yniap.

[IpyHIMAN IPUYMHHOCTH B KJIACCUYECKON MEXAHHUKE.
Teopema 0 ABIKEHHH LIEHTPA MACC CHCTEMBI.
JIBrKeHME Tena NEPEMEHHON MACCHI.

PaboTa 1 MOITHOCTH CHIIBI.

KoHcepBaTHBHBIE 1 HEKOHCEPBATUBHBIE CHJIBI.
[TomHas MexaHW4ecKast JHEPT Ul CHCTEMBI.
[ToTenmanpHas SHEPTHS TEJa Ha BBICOTE.
[ToTenmansHast SHEPTHS MPYKUHBIL.

CToNKHOBEHHE YaCTHULL.

JluccunaTuBHBIE CUCTEMBL.

JInHaMU4ecKre M CTaTHCTUIECKHE 3aKOHOMEPHOCTH.

TepmoanHaMuueckasi IIKajia TemrepaTyp (3aBHCUMOCTH W3MEHEHHUS

JTABJICHUS).
CpenHss KBaJpaTH4Has CKOPOCTh MOJIEKYII HEabHOTO Ta3a.

Cpe)IHSISI KHMHETHYCCKasd OHEPIrUusaA IOCTyHaTCIbHOI0 JIBHKCHUA O)IHOf/i MOJICKYJIBI

HJICABHOTO Ta3a.

MonexkynsspHO-KHHETUYECKUI CMBICIT TEMIIEPATYPHI.
BeposTHOCTB 1 ayKTyarum.

3akoH Makcsena.

HauOouiee BeposiTHast CKOPOCTh MOJIEKYT MJEATIBHOTO Ta3a.

Cpennsisi CKOPOCTh MOJIEKYJBI Taza (cpeansist apupMeTHIecKas CKOPOCTh).

CkopocTtu, XapakTepu3yIollue COCTOSHUE rasa.
bapomerpuyeckas popmyia.

Cpennss yHa cBOOOTHOTO MPoOEra MoJIeKYII.
D(heKTUBHBIN TUAMETP MOJICKYJIbI.

OnbiT JIlammepra.

Omnpit TepHa.

[Tepenoc sneprun- 3akon dOypre.

[Tepenoc maccel — 3akoH Duka.

Bnyrpennee tpenue — 3akoH HprotoHa.

Yucno creneHen CBO6OI[I>I T UACAIIBHOT'O I'a3a JKECTKUX MOJICKYIIL.
3aKoH bonwimana o PAaBHOMCPHOM paCHpCaACIICHUNU S9HCPIUuH 110 CTCIICHAM CBO6OI[H

(3aKOH paBHOpacHpeIeICHu).

UYro siBiIsieTCsl 0IHO3HAYHON (DYHKIMEH COCTOSHUSI CUCTEMBI?
Bo3MoskeH Ji1 BeuHbIl ABUraTesb IEPBOro poja’?
PaBHOBECHBIE TPOIIECCHI.

Mousipras Teroemkoctb. Cssb MexayCuuc.
Koadduuuent Ilyaccona.

ITomuTpomnHseI porecc.

Kpyrosoii npouecc.

OO6patuMble 1 HEOOpPATUMBIE TETJIOBBIE TPOLIECCHI.
W3MeHeHue SHTPOINH.

Hepasenctso Knasuyca sHTpONHMY 3aMKHYTOW CUCTEMBI.
N303HTpONIMIHBIN IpOLIECC.

W3MeHeHne SHTPOIUH B MPOLIECCaX UeaTIbHOIO Ta3a.

Tepmuueckuit K03(GUIMEHT MOJIE3HOTO JCHCTBUSA Al KPYTOBOIO Ipoliecca.

o0preMa M



80 dopwmyna bonsimana.

81 IpuHUHMI BO3pACTaHUS SHTPOIIHH.

82 Tperbe HaYaJIO TEPMOJANHAMUKH.

83 Teopema Hepscra.

84 Ypasuenus bepnyim

85 Bs3kocTh (BHYTPEHHEE TPCHHE).

86 JlBa pekuma TeYCHHS KHUIKOCTH.

87 Mertonp! onpenenenus Bszkoctu. Meton Ctokca.

88 Mertonp! onpeneneHus Bs3koctu. Meton [lyaseins.

89 SIBieHus Ha TpaHMIIE )KUAKOCTH U TBEPIOTO Tela.

90 KamumnnsipHbIe SIBICHHSL.

91 TleperpeTslii map u eperpeTas KUJAKOCTh (METaCTaOMILHBIC COCTOSIHUS).

92 Vpasuenue Knaneiipona-Kiay3uyca. Uto siBiIsieTcst CIICICTBUEM CUTYAIIHH, KOT/1a
00BeM KHUJIKOH (a3bl MEeHbLIE 00beMa TBepI0i pa3bl?

93 ®dazoBble MIepeXxo sl BTOPOTO POJIa.

94 Kpurtnueckas Temmeparypa.

95 Amnanu3 quarpaMMbl COCTOSIHUS

YMmerh:

1 MHcnosib30BaTh €AMHHMIIEI H3MEPESHUS U CHCTEMBI €IUHUII.

Onpenenars quana3oHbl PaCCTOSHUMN, BpEeMEHHBIX HHTEPBAJIOB U MaccC, XapaKTePHBIX

JUTS pa3IMYHBIX Pa3/esioB €CTECTBO3HAHUS.

Bocnonb3oBarecsi KnHEMaTHUeCKUM OMTUCAHNEM MEXaHUYECKOTO JBHKCHHS.

HccnenoBaTth NpAMOJUHENHOE ABUKEHUE TOUKH.

HccnenoBaTh KpUBOJIMHEWHOE JBHKEHUE TOUKH.

HccnenoBath nmepeMerieHue, myTh, CKOPOCTh H YCKOPEHUE TOUKH MTPH KPHUBOJIHMHEHHOM

JIBYDKCHUU.

7 MHccrenoBaTh HOpMaJIbHOE U TAHTCHIIMATBHOE YCKOPEHHSI TOUKH.

8 MHccrenoBath oCTynaTenbHOE IBKCHHAE TBEPAOTO TEJa.

9 MHccrienoBath BpalieHUE TBEPAOTO TeIa BOKPYT HETOABIKHOW OCH.

10 OmnpenensiTh yriIOBYIO CKOPOCTh U YIIIOBOE YCKOPEHUE Tela.

11 HccnemoBaTh MOHATHE O TUIOCKOM JIBUKEHHU TBEPIOTO TEIa.

12 Tlpumensts 3akonbl ['anmnes-HproToHA.

13 Hcnonb30BaTh ypaBHEHUS IBUKCHUSI.

14 Pacno3HaBaTh HHEPIUAIBHBIC U HEUHEPIIUAIbHBIC CHCTEMbI OTCYETA.

15 Hcnonp30BaTh MPUHIIMIT OTHOCUTEIBHOCTH [ anuiies.

16 OmpenensiTh NPUPOIY CHUIL.

17 OmpenensiTe rpaHUIBI IPUMEHUMOCTH KIIACCUYECKONW MEXaHUKHU MaTepHabHBIX
YaCTHII.

18 Hcmonb30BaTh MOHATHE O MEXaHHUYECKOW CUCTEME.

19 OmpenensiTh UMIYJIbC MaTEPUATHEHON TOUKH U MEXaHUYECKON CHCTEMBI.

20 TIpuMeHsTH 3aKOH COXPaHEHHUs UMIYJbca Kak (yHIAMEHTaIbHBIA 3aKOH MPUPOJIBI.
Onpenenars HEHTP MAcC MEXaHUYECKOU CHCTEMBI.

21 TlpuMeHSTH TEOPEMY O IBHMKEHHH LIEHTPA MAacC CUCTEMBI.

22 Ompenensats pabOTY U MOITHOCTb CHUJIBL.

23 PaccuuTaTh KHHETHYECKYIO DHEPTHIO HIIOTEHIIUAIBLHYIO SHEPTHIO.

24 Pacmo3HaBaTh KOHCEPBATHBHBIC U HEKOHCEPBATUBHBIC CHITBI.

25 TIpuMeHsATh 3aKOH COXPaHEHUs YHEPTUHU.

26 OmpenensiTe 0CEBOH MOMEHT WHEPIIUU TBEPJIOTO Teja.

27 PaccuuTtaTh MOMEHT CHJIBI, MOMEHT UMITYJIbCA.
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28 Hcnonp30BaTh OCHOBHOE YpaBHEHHE JUHAMUKU BPAIIaTEIbHOTO JIBUKCHHUS TBEPAOTO
Tena.

29 TlpuMeHATh 3aKOH COXpAaHEHHUS MOMEHTa UMITYJIbCA.

30 Pacno3naBaTh AMHAMHYECKUE U CTATUCTHYECKHE 3aKOHOMEPHOCTH.

31 Pacno3naBath mapameTpbl COCTOSHUS rasa.

32 Vcronb30BaTh OMBITHEIC 3aKOHBI HICATHHOTO Ta3a.

33 [IpuMeHsATh OCHOBHOE YpaBHEHHE MOJICKYISIPHO-KHHETHIECKOH TEOPHH HACaTbHBIX
ra3os.

34 Hcnonp30BaTh 3aKOH MakcBeiia 0 pacupeAesIeHnH MOJIEKYIT HICaIbHOTO Ta3a Mo
CKOPOCTSIM M 3HEPTUU TEIIOBOTO JBUKEHMUSL.

35 PaccunThIBaTh SBJICHUS MIEPEHOCA B TEPMOIMHAMUIECKUX HEPABHOBECHBIX CUCTEMAX.

36 TepmoanHamuuecKkue QyHKIHH.

37 BHyTpeHHss SHeprus, padboTa U KOJTHYECTBO TETUIOTHI.

38 IlepBoe HaYaIO TEPMOANHAMHKH.

39 PaboTa npu pa3IMYHBIXH30IIPOIIeCCaX.

40 Pa3Oupath mporiecchl: aanadaTHIecKui,TOJUTPOITHBIN, KPYTOBOM TPOIIECC, a TAKKE
00paTuMbIe U HEOOpaTUMBbIE TETUIOBBIE MPOIIECCHI.

41 Omnpenenars NPUBEACHHOE KOJUYECTBO TETUIOTHI.

42 Vcnonib30BaTh CTATHCTHYECKOE TOJKOBAHHUE DHTPOIIHH.

43 Hcnonb3oBaTh GrIoco(ckuii CMBICI BTOPOTO Hadajia TEPMOJAMHAMUKH.

44 Pazoupats Lukn Kapnro, KITJ[ nukoa.

45 Vcnonp30BaTh TEIJIOBBIE ABUTATENH U XOJIOIUIbHBIE MAIlIMHBI, XOJIOMIbHUK,
KOHJIUIIMOHEP, TETUIOBOM HACOC.

46 OmnpenenuTh NOBEPXHOCTHOE HATSHKEHHE, KalUJUIIPHBIC SBJICHUS.

47 BbISBUTH ClIEYIONIUE SIBJICHUS: HCIIApEHUE U KOHACHCAIUs, PABHOBECHE KUIKOCTH U
HACBIILIEHHOTO Tapa.

48 Tlpumensts n3oTepmbl Ban-nep-Baanbca, KpuTHYECKOE COCTOSIHHE.

49 Paccuutath (pa3oByr0 AHarpaMMy COCTOSIHHSL.

50 Ilpumensarts ypaBHenue Knamneiipona-Knaysuyca.

51 Hcnonw3oBathk nmoHsATus: TpoitHas Touka, Kpurnueckas touka, Kputnueckas
Temrneparypa, ¢a3zoBble IEPEX0/ibl BTOPOrO POJa.

Baanern:

1 Jlmama3oHaMH pAcCTOSHHMM, BPEMCHHBIX HWHTEPBAJIOB W MAacC, XapaKTePHBIX JUISA
Pa3IUYHBIX Pa3eiioB €CTECTBO3HAHUS.

2 KunemaTnyeckuM OIMCAHHEM MEXAHMYECKOIO JIBHIKEHUS.

3 MHccnenoBanueM MpSIMOJUHEHHOIO JBHYKCHUE TOUKH.

4 HccnenoBaHWeM KPUBOJIMHEHHOTO JIBHOKEHUE TOYKH.

5 MHccrnenoBanuem nepeMerieHus, myTu, CKOPOCTH H YCKOPEHUS TOYKH MTPH

KPUBOJIMHEHHOM JIBHKCHHUH.

HccnenoBanueM HOPMAIBHOTO M TAHT'€HIIMAILHOTO YCKOPEHHUS TOUKH.

HccnenoBanueM mocTynaTeIbHOTO JBMYKSHHS TBEPIOTO Tela.

HccnenoBanuem BpallieHUs: TBEPIOTO Tela BOKPYT HEMOIBUKHON OCH.

OmnpenenenrueM yrioBoi CKOPOCTH U YIIIOBOTO YCKOPEHHs Teja.

10 TloHsiTHEM O TIOCKOM JIBUKEHUH TBEPAOTO TEJa.

11 3axonamu Namumes-HproToHa.

12 TlpumeHeHHEM ypaBHEHUS ABHKCHHUS.

13 Pacno3naBaHueM WHEPUUATBHBIX U HEMHEPIIUATBHBIX CHCTEM OTCYETA.

14 TlpuHnumnoM oTHocHTenbHOCTH [ ammes.

15 OmpenenenneM T'paHUIBI IPUMEHUMOCTH KIACCUYECKOM MEXaHUKH MAaTePUATBHBIX
YaCTHIL.



16 TloHsATHEM O MEXaHUYECKOH CHCTEME.

17 Nmnynscom mMaTepuanbHON TOYKU U MEXaHUYECKON CUCTEMBI.

18 3akoHOM COXpaHEHUs UMITYJbca KaK (yHAaMEHTAIbHBIA 3aKOH PUPO/IBL.

19 Teopemoii 0 TBMKEHUH LIEHTPA MACC CHCTEMBI.

20 TousTusmMu: paboTa U MOUTHOCTH CHJIBI.

21 TloHATHUAMU:KWHETHYECKAst SHEPTHIO U IOTECHIHATIbHAS SHEPTHIO.

22 TloHATHUSAMU: KOHCEPBATUBHBIC M HEKOHCEPBATHBHBIC CHIIBI.

23 3aKOHOM COXpAaHEHUS SHEPTHH.

24 TloHATHEM OCEBOI MOMEHT MHEPIIUHU TBEPIOTO TEIa.

25 PacyeroM MOMEHTa CHIIbI, MOMEHTA UMITYJIbCA.

26 OCHOBHBIM ypaBHEHHEM JWHAMUKH BPAIIATEIBHOTO JBMKEHUS TBEPJIOTO TEIa.

27 3aKOHOM COXpaHEHHS MOMEHTa HMITYJIbCA.

28 TIoHATUSAMH: TUHAMHYECKHAE U CTATUCTUICCKUE 3aKOHOMEPHOCTH.

29 Pacno3HaBaHHEM MapaMETPOB COCTOSHHS rasa.

30 OnbBITHBIMM 3aKOHAMHU UICAIHLHOIO rasa.

31 OCHOBHBIM ypaBHEHHEM MOJIEKYISIPHO- KHHETHUECKOW TEOPHU MICATBHBIX Ta30B.

32 3akoHOM MakcBena o pacripeelIeHUy MOJIEKYI HACATBHOTO Ta3a M0 CKOPOCTSIM H
SHEPTHHU TETUIOBOTO JIBUKCHUSI.

33 SIBrieHuneM rmepeHoca B TEPMOJHMHAMUYECKAX HEPaBHOBECHBIX CHCTEMAX.

34 TepmoanHamMu4YecKue QYHKIHH.

35 BuyTrpeHHsIs 3HEpTHs, padoTa U KOJIHYECTBO TEIUIOTHI.

36 IlepBoe HaYaIO TEPMOANHAMHKH.

37 Pabota mpu pa3IMYHBIX H30MPOIIECCaX.

38 IloHATHAMH MPOIIECCOB: aanMabaTUUECKUM, TIOJTUTPOITHBIHN , KPYTOBOM MPOIIECC, a TAKKE
00paTuMbIe U HEOOpPATUMBIE TETIOBBIE TIPOIIECCHI.

39 TlonsTHeM npuBeIEeHHOE KOJIHMYECTBO TEIJIOTHI.

40 CTaTHCTHYECKUM TOJIKOBAHHUEM SHTPOIIHHU.

41 ®unocopcKuM CMBICIOM BTOPOTO Hadaja TEPMOTUHAMUKH.

42 Pacuerom Iluxn Kapno, KIT/] rukia.

43 Hcnonp30BaHUEM TEIUIOBBIX JBUTATENICH U XOJOIMIbHBIMU MAIIMHAMU, XOJIOAUIIBHUK,
KOHJUIIMOHEP, TEIIOBOM HAacOC.

44 OmnpenenenueM NOBEPXHOCTHOE HATSHDKEHUE, KAWILISIPHbBIC SIBJICHHUS.

45 TloHsTUAMM: UCTIAPEHUE U KOHACHCAIUS, paBHOBECHE KUKOCTHU U HACBIIIEHHOTO Mapa.

46 Ilpumenenue uzotepMbl Ban-nep-Baanbca, kputuueckoe coCTOSIHUE.

47 Pacuerom (a30BOM TUarpaMMbl COCTOSTHUSI.

48 TlpumenenueM ypaBHeHus Knaneiipona-Knaysuyca.

49 Tlonstusamu:Tpoiinas Touka, Kputnueckas touka, Kputudeckas remmeparypa,
(hazoBbIe mepexo bl BTOPOTO poja.

1. Kpurepuu oueHUBaHUS KOMIETEHIHA

OneHKa «OTJIMYHO» BBICTABIISIETCS CTYAEHTY, €CIIU OH

3HAeT: OCHOBHbIC (DM3MUECKHE 3aKOHBI U MPHUHIIUIBI, KOTOPHIE JIe)KAT B OCHOBE Pa3IMYHBIX
TEXHOJIOTUYECKUX IIPOLECCOB, MNPUHIMINAX JECUCTBUS pPA3JIMYHBIX  almnaparoB, MalluH U
pubopoB; PU3MUECKYIO CYIITHOCTh Pa3HOOOPa3HBIX MPUPOIHBIX MTPOLIECCOB U SIBIICHUM;

yMeeT: aHaTu3UpoBaTh U (HOPMYIHUPOBATh OCHOBHBIEC (DM3MUECKHE 3aKOHBI M MPUHIUIBI TPU
aHalM3€ MNPUPOJHBIX U TEXHUYECKUX IPOLUECCOB U  SBJICHUM, BO3HHMKAIOIIUX B
npodecCHOHALHON NEATENbHOCTH; MPH pa3pabOoTKe HOBBIX TEXHOJIOTHYECKUX TMPOIECCOB,
MPOU3BOJACTBEHHBIX MAIIMH M KOMIUIEKCOB C NPUMEHEHHEM COBPEMEHHBIX KOMIIBIOTEPHBIX
TEXHOJIOT U,



BJIajleeT. HaBbIKAMU HATYPHBIX SKCIIEPUMEHTOB C MOCIEAyIomel 06paboTKoi UX pe3ynbTaToB,
METOJJaMH MaTeMaTH4eCKOro, KOMIBIOTEPHOTO M (DPM3UYECKOrO MOICITHPOBAHUS, METOJAMHU
pelIeHNs TEXHUYECKHUX 3a/lad, pacdyeTa MPOU3BOACTBEHHBIX IMPOLIECCOB U KOHCTPYUPOBAHMUS
COOPYXXEHHIA, MAIIMH U TEXHOJIOTHYECKOTO 000pyI0BAHUS.

O1eHKa «XOpOIIO» BBICTABISETCA CTYACHTY, €CJIM B 0a30BOM M YaCTUYHO B MOBBIIICHHOM
YpOBHE OH:

3HAeT: OCHOBHBIC (DM3MUYECKHE 3aKOHBI M MPUHIIUIIBI, KOTOPHIE JIS)KAT B OCHOBE PA3JIMYHBIX
TEXHOJIOTUYECKUX IIPOLECCOB, MPUHIMIBI JACUCTBUS pA3IMYHBIX  aNlapaToB, MalIMH MU
npuOOpoB; (U3NYECKYIO CYITHOCTh Pa3HOOOpa3HBIX MHPUPOIHBIX TPOLECCOB U SIBICHHUU;
IIPOLIECCHI B3aUMHOI'0 [TPE00pa30BaHUs AIEKTPUUECKON U MEXaHUYECKOH dHEPruy;

yMeeT: aHaIM3UPOBATh U (OPMYIHUPOBATH OCHOBHBIE (PU3MYECKHE 3aKOHBI M IPUHIIHIIEI,
KOTOpbIE JIe)KaT B OCHOBE PA3IUYHBIX TEXHOJOTMYECKHUX MPOLECCOB, MPUHIMIBI JAECHCTBUS
pa3IMYHBIX  amlapaTtoB, MAalIMH W NpUOOPOB; (U3MYECKYIO0 CYLIHOCTh pPa3HOOOpa3HBIX
MIPUPOIHBIX MPOIIECCOB U SIBJICHUI; MPOIECCH B3aUMHOTO MPE0Opa30BaHUs EKTPUUECKON U
MEXaHUYECKON YHEPTHUH;

BJaJieeT: HaBbIKAMU HATypHBIX OKCIIEPUMEHTOB ¢ Mocienymoomed oO0paboTKoN ux
pe3yJbTaTOB, METOJIaMU MaTEMAaTUYECKOT0, KOMIIBIOTEPHOTO U (PU3NYECKOTO MOAEIUPOBAHUS,
METO/JIaMU  pelIeHMs] TEXHUYECKHX 3aJay, pacueTa IPOMU3BOJICTBEHHBIX IPOLIECCOB U
KOHCTPYHPOBAHUS COOPYKEHU, MAIIMH U TEXHOJIOTUYECKOTO 000PpYyJOBaHHUSI.

OneHka «y10BIETBOPUTEIBHO» BBICTABIISIETCS CTYJIEHTY, €CJIM YaCTUYHO B 0a30BOM OH:

3HaeT: HEKOTOpble METOJbl aHAIW3a W  MOJEIUPOBAHMS, TEOPETHUECKOTO U
SKCIEPUMEHTAJILHOTO HCCIEeNOBaHUS, (PU3NYECKYIO0 CYIIHOCTh Pa3HOOOpPa3HBIX MPHUPOIHBIX
MPOLECCOB U SIBJICHUI;

YMeer: YacTUYHO AaHAIU3UPOBaTh U  (QOPMYIUPOBaTH METOJbl TEOPETUYECKOTO U
HKCIIEPUMEHTAIBHOTO MCCIIEOBAHUS, (DPU3MUYECKYIO0 CYLIHOCTb Pa3HOOOpA3HBIX MNPHPOIHBIX
MPOLECCOB U SIBJICHUI;

OrneHka «HEYJNOBJIETBOPUTEIbHO» BBICTABIIAETCS CTYAEHTY, €Clii B 0a30BOM YpPOBHE OH
UMEET IMOBEPXHOCTHbIE HEIOJHbIE 3HAHHUA OCHOBHBIX (PM3UYECKUX 3aKOHOB M IPHUHIUIIOB,
KOTOPBIE JIEKAT B OCHOBE PA3IMYHBIX TEXHOJOTUYECKUX IIPOLIECCOB.

2. Onucanue MKaJdbl OLeHUBAHUSA

[Ipomexxyrounas arrectanus B ¢GopMe SK3aMEHa IpeaycMaTpPHBAeT IPOBEACHHUE
00s13aTeIbHON 2dK3aMEHAIMOHHOW mporeaypsl u ouneHuBaetcss 40 Oamramu u3 100.
MuHUMaJIBHOE KOJIMYECTBO OaJIOB, HEOOXOAMMOE I JOIMYCKa K AK3aMEHY, COCTABIISIET
33 6Gamna. IlomoXuTeNbHBII OTBET CTyJIEHTa Ha K3aMEHE OIICHHBAETCS PEHTHHTOBBIMH
6amnamu B auanasone ot 20 go 40 (20<S,<40), ornicnka MeHbIe 20 GalIoB CYMTACTCS
HEYJIOBJIETBOPUTEIBHOIA.

[IIkayta cOOTBETCTBHS PEUTUHIOBOTO Oajia 3K3aMeHa 5-0a/IbHOW cCUcTEME

PeliTHHrOBBIN 02a/1J1 MO JUCIHHUILIHHE OneHka o 5-0a/JIbHOM cUCcTEME
35-40 OTIN4YHO
28-34 Xopomo
20-27 Y IOBIETBOPUTENBHO

2.Meroanyeckue MaTepuAaJIbl, ONpeaesIolIie NPoueaypbl OlleHNBAHUS 3HAHMIA, YMEHUI,
HABBIKOB M (WIH) ONBITA [IeATEJIbHOCTH, XapaKTepu3ylumx 3Tanbl (GopMUpPOBaAHUS
KOMIIeTEeHII NI

Hpoue;[ypa MPOBCACHUA SK3aMCHA OCYIICCTBISICTCA B COOTBCTCTBHU C IlomoxxenueM o




IIPOBEJICHUH TEKYIIErO KOHTPOJISl YCIIEBAEMOCTH U IIPOMEKYTOUHOM arTecTaliuy 00ydJaroluxcs 1o
o0pazoBaTelbHBIM TporpamMmaM BbIciiero oOpasoBanusi B CKOY — mporpammam OakanaBpuara,
IIporpamMMam CIEeUUAIUTETA, IIPOrPaMMaM MarucTpaTypsbl.

B sKk3aMeHalMOHHBIA OWIET BKIIIOYAIOTCS JIBA TEOPETUYECKHX 3amaHus (0a3oBbId H
TIOBBIIIICHHBI YPOBEHb) U IBA MPAKTHUECKUX 33/1aHuUs (0a30BOT0 U MOBBIILIEHHOTO YPOBHEH).

Jlig noarotoBku 1o Ouiery orBoguTcst oT 30 MuHyT 10 60 MUHYT.

[Ipy noaroToBKE K OTBETY CTYIEHTY IPEIOCTABISIETCS MIPABO IMOJIb30BAHUS CIIPABOYHBIMU
MaTepuaiaMu, KaJIbKYJIITOPOM.

[Ipu npoBepke NpaKTUYECKOro 3a/1aHNs1, OLICHUBAIOTCSL:

-METO/1 pELLICHUS 3a1aHUs;

-[OJIXOTT;

-TOYHOCTh PACUETOB;

-1I0CJEA0BATEILHOCTD U PALIMOHATIBHOCTD BBITIOJIHEHUSL.

3 cemecTp
ba3oBblii ypoBeHb
3HaTh:

3aK0H COXpaHEHUs AMEKTPUIECKOTO 3apsia.

3akoH KymnoHa.

DIIEKTPOCTATUYECKOE TOJIE.

Teopema ["aycca ajig 37€KTPOCTATUYECKOTO TOJISl B BAKYyME.
[Tpumenenne Teopemsl ['aycca ajis pacuera 3JIEKTPOCTATUUECKUX TTOJIEH.
[ToTeHnman 371eKTPOCTaTUYECKOTO MOJISL.
DIEeKTPOCTATUYECKOE MOJI€ BHYTPU U BHE MPOBOAHUKA.
DIEKTPOEMKOCTh YEIUHEHHOTO IIPOBOTHUKA.
DIEKTPOEMKOCTh CUCTEMbI TPOBOIHUKOB. KoHzieHcaTop.
DIJIEKTPUYECKUI JUITOJIb.

[Tonspuzanuus 1UA1EKTPUKOB.

DIEKTPOCTATUYECKOE MOJIE B JUIIEKTPHUKE.

OcoOble TUAIEKTPUKH.

DIEKTPUYECKUN TOK, CUJIA U TUIOTHOCTh TOKA.

Crpoenue cunbl. /]C u HanpsbxeHue.

3akoH OmMa.

PaGota u momrHOCTh TOKA. 3akoH J[xoyns-Jlenua.

3akoH OMa U1l HEOJHOPOJHOTO Y4acTKa LEIH.
Kitaccuueckas Teopus 31€KTpONpOBOAMMOCTH METAJLIOB.
DNEeKTPUYECKUI TOK B AUDIIEKTPUKAX.

OTHOCUTENBHOCTH B3aUMOJCHCTBUS 3apsI/I0B.

MarnuTHas cuia. MarHuTHOE 10JIe TOUEUHOTO 3aps/a.
MarnuTHO€ 1noJie TpOBOJIHMKA ¢ TOKOM. 3akoH buo-Casapa-Jlamnaca.
MarsuTHO€ noJie IpsIMOro TOKa.

MarsuTHO€ noJie KpyroBoro Tokxa.

[ToTok ¥ HUPKYIALMS BEKTOPA MATHUTHOW WH]TYKIIUH.
MarnuTHoO€ 1oJie COJICHOUa.

JIBU>KEeHME 3apsKEHHBIX YACTUIl B MATHUTHOM TIOJIE.

S dext Xomna.

B3aunmoielicTBre napamienbHbIX TOKOB. 3aKOH AMIiepa.

WNDNPNDNDNMNNDNDNNNNRPRPRPRERPRPRPRPRPRPPRPOONOOOGRAOODNPRE
QWO NOUIRARWNPFPOOONOOOIR WDNEO



31 KoHTyp ¢ TOKOM B MAarHUTHOM TIOJIE.

32 HamarHu4eHHOCTH BemiecTBa. HanpsokeHHOCTh MAarHUTHOTO TTOJTSL.

33 TlapamarseTuku, TUaMarHeTHUKH.

34 deppoMarHeTHKH.

35 SIBneHue ICKTPOMArHUTHON HHTYKITHH.

36 BuxpeBoe 3JIEKTPHUECKOE TOJIe.

37 Toku Dyko.

38 Camowunnyknwus. MHIyKTHBHOCTH KOHTYpA.

39 Tokwu npu pa3MbIKaHUU ¥ 3aMblkaHuu RL-1iemnu.

40 BzaumHAasi HHITYKITHS.

41 TpanchopmaTopsl.

42 DHeprus MarHUTHOTO TIOJIA.

43 Tok cMmemeHusl.

44 Tlepexonnsie mpoueccsl B RC - nemnn.

45 VYpauenus Makcsesia.

46 TIpyXMHHBIN TApMOHUYECKUNA OCIIMIIIATOP.

47 ®Ousznveckuil MasTHUK. MaTeMaTH4YeCKU MasTHUK.

48 Hesatyxaromnue 3JIeKTPOMarHUTHBIC KOJICOAHNS.

49 JIoOpOoTHOCTH KOJIEOATEIIEHON CHCTEMBI.

50 MexaHWYeCKHE 3aTyXaromue KojaeOaHusl.

51 OcHOBHBIE 3aKOHBI ONITHKH.

52 TlomHOE OTpaXKeHHE.

53 Toukwue TUH3BL

54 H3o0pakeHue MpeIMETOB ¢ TIOMOIIBIO JINH3.

55 Abepparuy ONTHYECKUX CHCTEM.

56 OcHoBHBIE (POTOMETPUUYECKUE BEIIMUMHBI M €IUHULIBI UX H3MEPECHUSI.

57 DneMEeHTHI AJIEKTPOHHOM ONTHKH.

58 Pa3ButuHe mpeacTaBiIeHH 0 IPUPOJIE CBETA.

59 KorepeHTHOCTh 1 MOHOXPOMATHYHOCTH CBETOBBIX BOJIH.

60 HurepdepeHus cBera.

61 Metoapl HaOMOACHNUS HHTEPPEPCHITUU CBETA.

62 HnrepdepeHuus cBeTa Mpu OTPAKEHUH OT TOHKUX IJICHOK.

63 Ilpumenenue naTephEepeHIINU CBETA.

64 Ilpunnun ['rolireHca - @penens.

65 3onbI OpeHens.

66 IlpsMonuHelHOE pacIpOCTpaHEHUE CBETA.

67 Hudpakus OpeHens Ha KPYrioM OTBEPCTUHU U JTUCKE.

68 udpaxius @paynrodepa Ha OJTHOM LIENIH.

69 Judpakunuonnas pemerka. [IpocTpancTBeHHas peieTka.

70 Paccesnue cBera. J[udpakuusa Ha IPOCTPAHCTBEHHON PEIIETKE.

71 Pa3pemaroiasi CiocOOHOCTh ONTHYECKUX MPHOOPOB.

72 Tlonsitue o rosnorpaguu.

73 EcTecTBeHHBIN U MOJSAPU30BAHHBIN CBET.

74 Tlonspu3alys cBeTa MPH OTPAXKEHUH U MPEIOMIICHUU Ha TPaHUIIE ABYX
TUDTIEKTPUKOB.

75 Tlonspu3atnus Npu ABOWHOM JTy4eTnpeIoMICHUN.

76 Tlonspu3alliOHHBIE TPU3MBI U TIOJISIPOU/IBL.

YMmerh:

51 Tpumensts 3akoH KysnoHa, MOHATHE HIIEKTPOCTATUUECKOE TOJIE.
52 Hcnonp30BaTh NPUHIHI CYNEPIIO3ULUH IEKTPOCTATUYECKHX MOJIEH.



53
54
55
56

57
58
59

60
61
62
63
64
65
66
67
68
69
70
71
72
73
74

75
76
77
78
79
80

81
82
83
84
85

86
87

88
89

90
91
92
93
94
95
96
97

Ucnonws3oBarh Teopemy ["aycca juist 37€KTPOCTATUYECKOTO TOJISI B BAKyyMe.
Hcnonp30BaTh HUPKYISIUIO BEKTOPA HAPSPKEHHOCTH AJIEKTPOCTATUYECKOTO OIS,
Hcnonp3oBarh MOHSATHE MOTEHIIUAT SJIEKTPOCTATHUECKOTO TOJIA.

Pacnio3naBaThTUIBI  AMAIEKTPUKOB,  HMXIOJISIPU3AIUIO,HAMPSHKEHHOCTh  MOJsA B
JURJIEKTPUKE. DIEKTPUUECKOE CMEIICHUE.

[Ipumensts Teopemy ["aycca 115t 2IEKTPOCTATUYECKOTO OIS B TUICKTPUKE.
Br10upaTh THII KOHJIEHCATOPA TSI COCTABIICHUS YJIEKTPOCXEMBI.

Onpenensaty 3HEPTUI0 AJIEKTPOCTATUYECKOTO TIOJIA, 3apsHKEHHOTO TMPOBOJHUKA U
3apsHKEHHOT0 KOHJIEHCATOPA.

Hcnons3oBarsKitaccuueckyro TEOPUIO 3JIEKTPONPOBOIHOCTH METAILIOB.

Ornpenensarts dMEKTPUIECKUNA TOK, CUITY U TFIOTHOCTh TOKA.

Hcnonp30BaTh MOHATHS -3JIEKTPOIBIDKYIIAS CHUJIA U HAPSDKEHUE.

Paccunrarh conpoTuBIi€HHE POBOTHUKOB.

Hcnonws3oBath 3akoH OMa Jyist HEOJTHOPOJHOTO yJacTKa LETIH.

[Ipumensts npaBuia Kupxroga ans pa3BeTBieHHbIX Leneil. MomHoCTh ToKa.
Hcnons3oBars 3akoH [xoynsa-JleHua.

Hcnonp3oBanne TepMOIIIEKTPOHHON AIMUCCHUH.

PaccunTath neKTprudecKuii TOK B ra3ax,IpoIecChl HOHU3AIMH U PEKOMOMHAITHH.
Hcnons30Bath 37€KTPOTIPOBOTHOCTH CIA00MOHU3UPOBAHHBIX Ta30B.

Onpenensate cuny Jlopenua u cuity Amrepa.

[Ipumensrts 3akoH buo-Casapa-Jlamaca.

OnpenensiTb BUXPEBOU XapaKTep MArHUTHOTO IOJIsl, MATHUTHBIN MOMEHT.

Hupkymsiiust BEKTOpa MArHUTHOW MHAYKIIMHM B BaKyyMe, MarHUTHOE TOJIE COJICHOMIA.
Onpenenarp IMOTOKM 3apsHKEHHBIX YaCTHIl B MAarHUTHOM IOJ€. YCKOpPUTENIH U
AQHAIM3aTOPbI 3APSKEHHBIX YAaCTHULL.

[Tpumensts Dddext Xoa. BzaumoaelicTBue napauieTbHBIX TOKOB.

PaccunTaTh MOTOK BEKTOpA MAarHUTHOW MHIYKIIWH.

[Ipmensite Teopemy ["aycca ajist moJisi BEKTOpa MarHUTHOW MHTYKIIHH.

Hcnonp30Banue SBIEHUS JIEKTPOMArHUTHON MHIYKLIHH.

[Ipumensars 3akon Papajes.

Onpenenarts BpalieHME€ paMKU B MarHUTHOM ToJie. VHIYKTUBHOCTH KOHTYpa.
CamouHIyKIIHUs.

Onpenenars Toku Oyko, TOKK IPU pa3MbIKAaHUU U 3aMbIKAHUU JIEKTPUUYECKOH 1IETH.
Onpenensats B3aUMHYIO UHIYKLIHSL.

Onpenensats 3HEPrU0 MarHUTHOTO MOJIS.

Buxpesoe anekrpuueckoe nojue. Tok cmemienus..

Cucrema ypaBHeHHMH MakcBena B uUHTerpanbHOd U nuddepeHnnansHoit dopme
CkopocTh pacnpocTpaHEHUs AIEKTPOMArHUTHBIX BO3MYIIEHU.

WNuBapuanTHOCTH YpaBHeHHI MakcBelia OTHOCUTENBHO MpeoOpazoBanuii JIopeHua.
PenstuBuctckoe mnpeoOpazoBaHue ToJieH, 3apsgoB U TOKOB. (OTHOCHUTEIHHOCTH
MAarHUTHBIX U 3JEKTPUUYECKUX MOJIEH.

Hcnonp30BaTh 37€KTPOHHYIO TEOPHUIO TUCIIEPCUU CBETA.

[Tormomenue (abcopbuusi) cBera. Paccesnme cBera. W3nyuenue BaBumoBa -—
Uepenkona.

['apMoHMUYECKUI OCLHILIATOP.

®Ou3nveckuii MasiTHUK.

KonebartenbHbIit KOHTYP.

CrnosxeHue KoJieOaHmiA.

MexaHn4ecKkue 3aTyxaromye KoieOaHus.

HccnenoBaTh siBIE€HUE MOJIHOTO OTPAXKEHUS.

Hcnonp30BaTh 3aKOHBI MPAMOJIMHENHOTO PACIPOCTPAHEHHS CBETA.

Ornpenensatb OTHOCUTENbHBIE MOKA3ATENH MPEIOMIICHUS
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3axoHoM KyiioHa, MOHATHEM 3JIEKTPOCTaTUYECKOE TOJIE.

[IpuHIUIIOM CYTIEPIIO3UITUH DIIEKTPOCTATUYECKUX TOJICH.

Teopemoti ['aycca i1 37€KTPOCTATUYECKOTO IT0JISI B BAKyyMe.

[Mupkymnsanuen BEKTOpa HANPSYKEHHOCTH JIEKTPOCTATUYECKOTO MTOJISL.

[MonsTHEM: TOTEHIMAN 2JIEKTPOCTATUIECKOTO TOJIS.

TunamMu JIUANEKTPUKOB, WX TMOJSpU3AIUS, HANPSDKEHHOCTh TMOJS B AMDJIEKTPHUKE.
DIEeKTPUUYECKOE CMEIIECHHUE.

[IpumensaTs Teopemy ['aycca s 2JIEKTPOCTaTUYECKOTO MO B JUIIIEKTPHUKE.

Tunamu KOHJIEHCATOPA JIJIST COCTABJICHHS DJIEKTPUUECKON CXEMBI.

OnpeneneHreM SHEPrUU AJIEKTPOCTATUYECKOrO MOJIA, 3apsDKEHHOTO MPOBOJHUKA U
3apsKEHHOTO KOHJIEHCATopa.

Knaccuueckoil Teopueit 3IeKTpONTPOBOHOCTH METAIIIOB.

IMousTHAMHE: ITEKTPUUECKUHA TOK, CHJIa U TFIOTHOCTH TOKA.

[MousTHAMHE: ITEKTPOABIIKYINAS CUJIA U HATIPSHKEHUE.

[MoHsiTHEM COTPOTHBIIEHNE ITPOBOIHUKOB.

3akoHoM OMa [J11 HEOJHOPOAHOTO Y4acTKa LEMH.

[paBunamu Kupxroda nms pa3BeTBieHHbIX Leneil. MOIHOCTh TOKa.

3akoHoM Jxxoynsa-Jlenia.

IMoHsiTHeM TEPMOAJIEKTPOHHON SMHUCCHH.

PacyetroMm anekTpudeckoro Toka B ra3ax, IpoLecchl HOHU3AIMHU U PEKOMOMHAITIH.
Hcnonb3oBaHMEM AJIEKTPOTPOBOIHOCTH ¢1a00 HOHU3UPOBAHHBIX a30B.
Onpenenenuem cuibl JIopeHa u cuiibl AMnepa.

3akonoMm buo-Casapa-Jlamnaca.

BuxpeBoli xapakTep MAarHUTHOTO T0JIsI, MATHUTHBI MOMEHT.

Hupkynsus BEKTOpa MArHUTHOM MHAYKLIMH B BaKyyM€, MarHUTHOE T0JIE COJIEHOUA.
OrnpeneneHreM MOTOKOM 3apsKEHHBIX YAaCTULl B MArHUTHOM TI0JIE. Y CKOPHUTEINHN U
AHAIM3aTOPbI 3aPSKEHHBIX YAaCTHULL.

[Ipumenennem Dddexra Xomia. BzaumoaeicTBrue napaieIbHbIX TOKOB.

PacueroMm noTtoka BekTOpa MarHUTHOW MHIYKIUU.

Teopemoii ['aycca a1 mosst BEKTOpa MarHUTHOM MHTYKLIMH.

Hcnonp30BaHneM SIBIEHUHN 3IEKTPOMATHUTHON MHAYKLIMH.

3akonom Dapajnes.

[IpaBunamMu BpalleHHsT paMKd B MarHUTHOM 1oje. MHIYKTMBHOCTh KOHTYpa.
CamouHayKUHUs.

OnpenenenuemM TokoB Dyko, TOKM MHPU Pa3MbIKAHMM M 3aMBIKAHUU AIIEKTPUUECKOU
LIETIH.

OnpeneneHreM B3aUMHOM UHIYKLUS.

OrnpeneneHrneM HEpruy MarHUTHOTO MOJIS.

BuxpeBbIM 3rekTprueckuM nosiem. ToK cMeleHus.

Cuctemoii ypaBHeHMi MakcBemia B HMHTerpajipHOW M auddepeHunanbHoil dopme
CkopocThb pacnpocTpaHEHUs AIEKTPOMArHUTHBIX BO3MYIIEHUH.

HNuBapuaHTHOCTRIO ypaBHEHUH MakcBeia OTHOCHTENbHO mpeoOpa3oBanumii JlopeHria.
PenstuBucTckuM mpeoOpa3oBaHHeM TOJNEH, 3apsiioB U TOKOB. OTHOCHTEIHHOCTH
MAarHUTHBIX U JEKTPUUYECKUX MOJIEH.

DIEKTPOHHOM TEOpUEn TUCTIEPCUU CBETA.



39.

40.
41.
42.
43.
44,
45.
46.
47.
48.
49.
50.
o1.
52.
53.
54,
55.
56.
S7.
58.

59.
60.
61.
62.
63.
64.
65.
66.
67.
68.
69.
70.
71.
72.
73.
74.
75.
76.
77.
78.
79.
80.
81.
82.

[Tormomenuem (abcopOimsi) cBera. Paccesnue cBera. M3myuenue Basuiosa
UYepenkona.

CrpoeHneM rapMOHHUYECKOT0 OCLIUILIATOPA.

DU3NYECKUM MASITHUKOM.

KonebarenbHbBIM KOHTYPOM.

CnosxeHueM Koyie0aHU.

MexaHnyeckue 3aTyxarolue KojaeoaHus.

OCHOBHBIMHU 3aKOHAMU ONTHKH.

[TocTpoenunem n300pa>keHUi IPEIMETOB € TIOMOILBIO JIMH3.

Abeppany ONTUYECKUX CUCTEM.

[TpumMeHeHreM OCHOBHBIX (DOTOMETPHUUECKUX BEITHUYHUH.

CBoiicTBaMU 3JIEMEHTOB 3JIEKTPOHHOM ONTHKH.

Metogamu HaOIIOIeHNUS] HTHTEPPEPEHIINH CBETA.

Metoamu uHTep(EpEeHIIMH CBETA IPU OTPAKEHUU OT TOHKUX IJICHOK.
[Ipunnunom I'roiirenca - @penens.

[Ipu3nakamu 30H Openens.

Metonukoii pacuera qudpaxinun OpeHenst Ha KPYIriioM OTBEPCTHH U JIUCKE.
Mertoaukoi pacuera gudpakuun Opaynrodepa Ha 0THOM MIETH.

Meroankoit pacuera pacceMBaHUsI CBETA, TU(PPAKIIUN HA TPOCTPAHCTBEHHOMN PEIIETKE.

Metoiukoit onpeaenaeHus pa3peniaronieid CiocoOOHOCTH ONTUYECKUX TPUOOPOB.
Metoukoit onpeaenaeHus NOIsSprU3aliy CBETa IpU OTPAKEHUU U TPEJIOMIICHUH Ha
TPaHUIIE ABYX JUDJIECKTPUKOB.

Metoaukoi onpeAeeHus NOJIpru3alyy MPHU TBOWHOM JIy4ePETOMIIEHUH.
Metoukoit BeIOOpa MOJIIPU3ALUOHHBIX TPU3M U MOJISPOUIOB.

Metouka aHanu3a NoJaspU30BaHHOTO CBETA.

3akonom Kupxroda. 3akonom Credana - boiasimana u 3akonom Buna.
®opmynamu Panes - Jxunca u [Inanka.

VYpaBuenusimu poTodpdexrra u uX NpUMEHEHHEM.

Macca u umirynbc GpoToHa.

Dddexrom KomnroHa.

[Toctynatamu bopa.

OnbiTamu @panka u ['epua.

[IpuHIMTIOM CyNEepIO3UIIH.

[IpoxosxIeHreM YacTHIIbl Yepe3 MOTeHIUaTbHbBIN Oapbep.

TynaenbHBIM 3G (HEKTOM.

JIMHEeHBIM TapMOHUYECKUM OCLUJUIATOPOM B KBAHTOBOM MEXaHHUKE.
[Ipu3nakamMu aTomMa BOJOpO/ia B KBAHTOBOM MEXaHHUKE.

CriekTpamu 1IETOYHBIX METAIUIOB.

MaruuTHBIM MOMEHTOM aToMa.

ToueunbiMu nedexkramu B kpuctamnax. Jlucnokamnueil.

[ToHsiTHEM JTFOMUHECHEHIIUU TBEPABIX TEI.

[TonaTHEM O 30HHOI TEOPUU TBEPABIX TEIL.

[TonsiTHeM coOCTBEHHASI TPOBOMMOCTE TOTYITPOBOTHUKOB.

[Tonatuem npuMecHast MPOBOAMMOCTb MOIYIPOBOIHUKOB.

[TonsiTHEM GOTOMPOBOIUMOCTD MOTYIIPOBOIHUKOB.

[ToHsiTHEM KOHTAaKTHAs Pa3HOCTh MOTEHIIMAIOB.

IToBBLIIIEHH LI

3HATh:



AnHanu3 nojasipu30BaHHOIO CBETA.
HckyccTBeHHas ontuyeckasi aHU30TPOIIHS.
Bpaienue miockoCT NOJIsIpU3aLyH.

CkopocTsb cBera.

OmnbiT du3o.

OmneiT MaiikenbcoHa.

3akon Credana - bonbiiMana u 3akoH BuHa.
®oroaddekt u ero npumeHenne. Macca u UMIysbe (HOTOHA.
Hasnenue cera. Idpdexr Komnrona.

EnuHCTBO KOPIIYCKYJISIPHBIX U BOJIHOBBIX CBOMCTB AJIEKTPOMArHUTHOT'O U3JIy4EHHUS.
ATOM BOJIOpPO/Ia B KBAHTOBOM MEXAHHUKE.

CrieKTphl IENOYHBIX METAJJIOB.

[IInprHa CIIEKTPaIbHBIX JTUHUM.

Mougnekynsl. [Ipupoaa XUMUYECKON CBSI3H.
MoneKkynsipHbI€ CIIEKTPHI.

KombunammonHnoe paccesiHue cBera.

BrIHYX/1I€HHOE H3ITy4YECHHE.

Jlazepsl.

KBanTOBas crarucTtuka.

@daz0BoO€ NPOCTPAHCTBO.

DyHKIUA pacnpeneneHus.

[TonsiTue o kBaHTOBOM cTatucTUKE bo3e-DiiHiTeitna u @epmu-/{npaka.
BbIpoKI€eHHBII SJIEKTPOHHBIN a3 B METAJUIAX.
KBaHTOBast TEOpHS TEMIOEMKOCTH.

@DOTOHBI.

KBaHTOBast TEOpHS 3IEKTPONTPOBOJHOCTH METAIIIIOB.
CBepXnpoBOAUMOCTb.

CtpoeHue KpucTaioB.

Toueunsie nedexTr B KpucTawiax. Jucmokanuu.
POTONPOBOAUMOCTD MOIYITPOBOJHHUKOB.
JlroMuHECIIEHIIMS TBEPABIX TEIL.

KoHTakTHas pa3HOCTh NOTEHIIMAJIOB.
TepmoanexkTpuyeckue sBICHHUS.
[TonynpoBOAHUKOBBIE U0l U TPUOIBL..

CocraB 1 XapaKTEPUCTUKN aTOMHOTO S1pa.

Macca u sHeprus CBsi3H spa.

Mogenu aToMHOTO spa.

TennoBoe n3iydeHne U JTFOMUHECHEHIUS.

3akon Kupxroda.

OnTtuueckas NUpOMETPHSL.

41 TennoBble UCTOYHUKHU CBETA.

Monenu aroma Tomcona u Pezepdopaa.

42 JluHeWuatslil crieKTp aToMa BOJOPOJa.

43 Tloctynatsl bopa.

44 Omneitel @panka u ['epua.

45 Cnektp atoMa Bojaopofa o bopy.
46KopnycKymnsipHO-BOJTHOBOM Tyanan3M CBOMCTB BEIIECTBA.
47 MynbTUILIEKCHOCTH CIIEKTPOB U CIIHH AJIEKTPOHA.
48 MarHuTHBII MOMEHT aToMa.

49 PeHTreHOBCKHE CIIEKTPBHI.

50 Macca u sHeprus CBA3M sIpa.

51 Mogenu aToMHOrO sIpa.

P OO ~NOoO OTh WN -
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52 Slnepubie cuibl. PagroakTHBHOCTE. SIIepHbIE peakiuu.

53 Jlenenue snep. TepMosiiepHbIE pEAKIIHU.

54 Bujibl B3aUMOIEHCTBHI M KIIACCHI DJIEMEHTAPHBIX YACTHII.

55 Merobl perucTpaiyy SJIeMEHTAPHBIX YaCTHIL.

56 MI0OHBI U UX CBOWCTBA. ME30HBI M UX CBOMCTBA.

57 Yacruupl u antHyacTuipl. ['uneponsl. CTpaHHOCTH U YETHOCTH DJIEMEHTAPHBIX YACTHII.
58 Heitrpuno. Kinaccudurkarus seMeHTapHbIX yactuil. Kapku

YMmerh:

1 Hcmonp30BaTh METOBI BHIYMCICHHS TOKa3aTenel npenomiieHus. Vcmonp30BaTh
SHEPreTHYECKHUE U CBETOBBIC BEJIMUNHBI B (DOTOMETPHH.
Hcnonp30BaTh OCHOBHBIE MTOJIOKEHUS U BBIBOJIBI KOPITYCKYJISIPHOW 1 BOJTHOBOM TEOPHH
CBeTA.
Hcnonb3oBaTh OCHOBHYIO HJiet0 Teopuu [InaHka.
OmnpenensTe BETMYNHY BPEMEHH KOTE€PEHTHOCTH, [UIMHY KOT€PEHTHOCTH.
OmnpenensiTh ONTUYECKYIO UTHHY ITyTH, ONITUYECKYIO Pa3HOCTb XO/a.
PaccunTaTh MmosoChl paBHOM TOJIIMHBI U PABHOTO HAKJIOHA
OmnpenensTe ycIOBHS MUHUMYMAa U MaKCHMYyMa TIPH UCCIIEA0OBAaHUH WHTEP(EPEHIIH
CBeTa.
Omnpenenare nonosiHeHnss Openens k npuHuuny [rolrexca.
Hcnonb30BaTh NPUHIKI TOCTPOEHUS 30H DpeHernsi.
10 BeisBusate qudpaknuro Openens, mbo @payrrodepa.
11 Omnpenensats qudpaknuio OpeHesns Ha pa3TuIHbIX OTBEPCTUSX.
12 OHpeﬂeHﬂTB TIOJIApU3alUIo UIst IPOAOJIBHBIX BOJIHAX.
13 Pa3znuyath ecTeCTBEHHBIN CBET, YACTHUYHO MOJISIPU30BAHHBIN CBET U SJUIMIITUYECKU
MOJIAPU30BAHHBIN CBET.
14 HccnenoBaTh MHTEHCUBHOCTH CBETA 3a MOJIIPU3aTOPOM IIPHU €T0 BPaLlEeHUH BOKPYT
My4Ka eCTECTBEHHOTO CBETA.
15 Ornuuath MIOCKOTOJSPU30BAHHBIN CBET OT €CTECTBEHHOTO.
16 OrnuuaroTcs OTpULATENIbHBIE KPUCTAIUIBI OT MOJI0KUTEIbHBIX.
17 Pa3znuyath 1BOMHOE Jy4erpeloMICHHE B ONTHYECKH aHU30TPOITHOM OJTHOOCHOM
KpHUCTaJLjIe.
18 Hcnonb30BaTh MIACTUHKY B YETBEPTH BOJHBI U MOJISPU3ATOP.
19 Iloka3atb, 4TO MpH BHINOJHEHUH 3aKOHA bprocTepa oTpakeHHbIN U MPETOMIICHHbIN
Jy4d B3aUMHO TMEPIEHINKYISPHBI.
20 OOmbsicHUTE EHCTBUE CBETOBOTO 3aTBOpa siueiiku Keppa B coueTtanuu ¢ moyisspuzaTopom
Y aHAJIU3aTOPOM.
21 OmnpenenuTh OTAUYUS ONTHUYECKON aKTUBHOCTH OT ABOMHOTO JTy4erpelIOMICHHUS.
22 Otnuyath cepoe TeJO OT YEPHOTO.
23 wuccnenoBath (pU3MUECKUN CMBICT YHUBEpcaabHOU pyHKImu Kupxroda.
24 VccrnenoBaTh SHEPreTUYECKYIO CBETUMOCTb YEPHOTO TeJa.
25 PaccuuTaTh MaKCUMYM CHEKTPAIbHOMN MIOTHOCTH SHEPTETUYECKONW CBETUMOCTH YEPHOTO
TeJa ¢ MOBBIIIEHHEM TEMIIEPATYPHI.
26 Vcnonw3oBath Gpopmyny [Tnanka, Haxonuth nocrosiaayio Credana-bonpimana.
27 mpuMeHsATh 3aKOH cMmelleHus Buna u popmyna Panes-/xunca.
28 PaccuutaTh n3MeHeHHs (OTOTOKA HACBIIEHUS C U3MEHEHHEM OCBEIIEHHOCTH KaTtoaa?
29 OmnpenensTh U3 ONBITOB MO HoTOdPdekTy nocTosuuyro [lnanka.
30 Ompenensate pabOTy BBIXOJIA IPU UCTIOIB30BAHUU METAJUIOB.
31 OOBsicHUTH ¢ moMoIIBI0 ypaBHeHUs DiiHimTeiHa | u |1 3akonbI PoToddhdekra.
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HapucoBatb 1 00BSCHUTH BOJIbT-aMIIEPHBIE XapaKTEPUCTHKH, COOTBETCTBYIOLIHE TBYM
Pa3IMYHBIM OCBELIEHHOCTSAM KaTo/1a IIPU 3alaHHON YacTOTE U IBYM Pa3IM4YHbIM
4acToTaM MpHU 3aJJaHHON OCBELIEHHOCTH.

Onpenenars JaBleHHE CBETA HA 3€PKAJIbHYIO U 3aU€PHEHHYIO IOBEPXHOCTH.

OTinuaTh XapakTep B3aUMOJCHCTBUS (OTOHA U dIIEKTpoHA NP PoTodPdexTe u

s dexre Kommnrona.

Onpenenarb 4acTOTy H3JIy4€HUsT aToMma BOJOpPOJA, COOTBETCTBYIOIIEH BOJHOBOM
IPAHMLIE 3aJaHHOU CEpHUH .

OnpenensTs KOJUYECTBO JIMHUN COJIEPKALIMXCS B CIIEKTPE U3ITyUEHUS.

[Tone3ysice mMognensro bopa, ompenensaTs CHEKTPAIBbHBIE JIMHUH, KOTOPBIE MOIYT
BO3HUKHYTh IIPU MIEPEX0/I€ aTOMa BOA0PO/ia U3 OJJHOI'O COCTOSIHUS B APYroO€.

HanocuTe Ha mikany JUIMH BOJIH JJMHAM KaXKJI0OM CIEKTPAIBHOM CEPUI aTOMa BOJIOPOa.
Onpenensars (pa3oByr0 IpyNnmnoByr CKOpOcTH (GOTOHA.

HccnenoBaTh €CTECTBEHHYIO IIMPHUHY CIIEKTPAIbHBIX TUHUM, UCXO/I U3 COOTHOLICHUS
HEOIPEACIICHHOCTEN.

OOBACHATD OTINYMS MOHUMAaHUSI MPUYMHHOCTH B KJIACCUYECKOW U KBAaHTOBOM
MEXaHHUKe.

PaccuntaTth HaMMEHBIIIYIO SHEPTHIO YACTHUIIbI B KIIOTEHIIHAIBHOM sIME» ¢ OECKOHEUHO
BBICOKMMH «CTEHKaMI».

HccnenoBaTh SHEPTHIO YaCTHIIBI, HAXOAALIEICS B «IOTEHLUAIBHON sIME» ¢ OECKOHEYHO
BBICOKMMH «CTEHKaMU», B Pa3JIMUHBIX COCTOSTHUSX.

Onpenenaty u3MeHeHHe KodDPHUIIMEeHTa MPO3PaYHOCTH MOTEHITMATBLHOTO Oapbepa ¢
POCTOM €ro BBICOTHI, C YBEJIMYEHUEM MacChl YaCTHUIIbl, C YBEIMUEHUEM TIOJTHOU SHEPTUU
YaCTHLBI, C POCTOM €r0 HIUPUHBI.

Onpenenars pa3HOCTb SHEPTUN MEKy SHEPIreTHYECKUMH YPOBHSAMH KBAHTOBOTO
OCLIMIIIATOPA.

OmnpenensaTs XapakKTEepUCTUKHA KBAHTOBBIX YKMCEN: [JIABHOTO, OPOUTAIBHOIO U
MarHuTHOTO.

CpaBHUTH IUNIOTHOCTU BEPOSITHOCTH OOHAPYKEHUS IEKTPOHA B OCHOBHOM COCTOSIHUU
aToMa BOZOPOJa COIJIaCHO Teopuu bopa M KBaHTOBOM MEXaHUKH.

Onpenenuts CyTh NPUHIMUIIA HEPAZTUUYUMOCTH TOKICCTBECHHBIX YACTHII.

Onpenenars pasnuyus ONTHYECKOTO U XapaKTEPUUECKOI0 PEHTTEHOBCKOTO CIIEKTPOB
aToma

Onpenenars U3MEHEHUs] HUHTEHCUBHOCTH PEHTI€HOBCKOIO U3JIy4eHMs U TPAHNLIA
CIUIOIIHOIO CIEKTPA C YBEJIUYCHUEM HAIPSDKEHUS MEXY KaTOJOM U aHOJIOM, C
YBEJIIMYEHUEM HaKaJla HUTH Katoja?

Omnpenenuts MeXaHU3M BO3HUKHOBEHMS 3JIEKTPOHHO- KOJICOATENbHBIX U KOJIEOATEIbHO-
BpAIlATEIbHBIX CIIEKTPOB.

BbIsBUTH yc0BHE HEOOXOAMMOTO /Il BOSHUKHOBEHHMS BBIHY)KJCHHOTO M3JIy4eHUs B
BEILECTBE.

Otnuuath 603e-Ta3 oT pepmu-rasa.

3anucats pacnpenenenue boze-Onmreiina u ®epmu-/upaka 1 0OBICHUTT UX
(bu3nvecKuil CMBICII.

Onpenenars NpUHIMIHAIBHOE OTINYHE KBAHTOBOM CTaTUCTUKHU OT KIIACCUYECKOM.
Pa3nnuath 1o 30HHOM TEOPUM MOJIYIPOBOJAHUKH U IUAJIEKTPUKH, METAJLIbI U
JUDIIEKTPUKHU.

Paznnuate SHepreTHyecKue COCTOSIHUS DJIIEKTPOHOB B M30JUPOBAHHOM aroMe U
KpHUCTAJLIE.

OOBSACHUTDH yBEIMUYEHHE TPOBOJAUMOCTH C MOBBIIIEHUEM TEMIIEPATYpHI.

Jloka3aTh TOJIOXKEHHEe, TAe YypoBeHb @DepMH B COOCTBEHHOM TMOJIYIPOBOJHHKE
PacroJIOKEH B CEPENHE 3aIPELICHHON 30HE.

HccnenoBaTh BOJIBT-aMIIEPHBIE XapaKTEPUCTUKUP-N-TIEPEXOAA.



61 Kocmuueckue my4u.
62 HccrienoBaTh MIOOHBI, ME30HBI, YaCTUIBI M AHTUYACTHUIBI, TUIIEPOHBI HCIONB3YS WX
CBONCTBA.

Baanern:

1 Tumamu KOHAEHCATOPA ISl COCTABICHUS YJICKTPHUECKON CXEMBI.
2 OmnpeneneHueM dHEPTUHU IJICKTPOCTATHUECKOTO TOJIS, 3apPSKEHHOTO MPOBOJHHUKA H
3apsHKEHHOTO KOHICHCATOPA.
Knaccuueckoil Teopueit 3JIeKTpOITPOBOAHOCTH METAIIIOB.
[MousitusiMu: STEKTPHYSCKUAN TOK, CHJIA ¥ TNIOTHOCTH TOKA.
TToHsTUAMK:DIIEKTPOIBIDKYINAS CHJTA U HATIPSDKEHUE.
[TousiTieM COTPOTHBIICHUE TIPOBOTHUKOB.
3akonoM Oma JJi1 HEOJHOPOAHOTO Y4acTKa IEIH.
[IpaBunamu Kupxroda nis pa3BeTBiIeHHbIX Leneil. MOIHOCTh TOKa.
3akonom/xxoyns-Jlenna.
0 TloHsTHEM TEPMOAIIEKTPOHHOW IMHUCCHUH.
11 PacdeTom 3JeKTPUYECKOTO TOKA B ra3ax,poIecchl HOHU3AIUNA U PEKOMOMHAITUH.
12 Hcmonb30BaHUEM AJICKTPOTIPOBOJHOCTH CIIA00MOHU3UPOBAHHBIX Ta30B.
13 Omnpenencarem cuitsl JIopeHa u cuitsl Amrepa.
14 3akonom buo-Casapa-Jlamaca.
15 BuxpeBoii xapakTep MarHUTHOTO TOJIsI, MArHUTHBIA MOMEHT.
16 [upkynsius BEKTOpa MAarHATHOWM WHIYKIIMM B BaKyymMe, MAarHUTHOE TIOJIe
COJIEHOM 1.
17 OrnpeneneHrieM MOTOKOM 3apsSKEHHBIX YAaCTUIl B MAarHUTHOM TOJIE€. YCKOPUTENHU U
aHaAJIN3aTOPbI 3aPSHKEHHBIX YaCTHUIL.
18 TlpumenenuemDddexra Xoa. BzanmonelicTBre mapamuieabHbIX TOKOB.
19 PacyeTrom MoToka BEKTOpa MarHUTHOW WHIYKIIUH.
20 Teopewmoii ["aycca i MOJIsT BEKTOpa MarHUTHOM MHTYKITUH.
21 Vcnonp3oBaHUEM SIBJICHHUM 3JEKTPOMArHUTHON UHIYKIIMH.
22 3axonom Dapaes.
23 llpaBunamu BpallleHUs paMKU B MarHUTHOM MoJje. MHIyKTUBHOCTH KOHTYpa.
CamouHIyKIIHUs.
24 OmnpenenenueMTokoB DyKo, TOKU MPU pa3MbIKAHUU M 3aMbIKAHUU AJIEKTPHUYECKON
LeMu.
25 OmnpeneneHneMB3aUMHON WHIYKIIUS.
26 OmnpeneneHueM dHEPrUU MArHUTHOTO TOJIA.
27 BuxpeBbIM IEKTPUUECKUM MosieM. Tok cMeleHus.
28 Cucremoil ypaBHeHuid MakcBesuia B MHTerpajibHOi U auddepeHnuansHoi dhopme
CKopoCTh pacnpoCTpaHEHHS SJIEKTPOMArHUTHBIX BO3MYIIEHUH.
29 lHBapuaHTHOCTBHIO ypaBHEHMIl MakcBemsia OTHOCHUTEIBHO IpeoOpa3oBaHUi
Jlopenua.
30 PenaruBuCTCKMM TpeoOpa3oBaHUEM IMONIeH, 3apsSAoB M TOKOB. OTHOCHTENHHOCTH
MarHUTHBIX U DJIEKTPUYECKHUX TOJEH.
31 DnexTpoHHOU Teopuel AUCIepcun CBeTa.
32 Tlornomenuem (abcopOrusi) cBera. Paccesnue cpera. Mznmyuenne BapumoBa —
Uepenkona.
33 CtpoeHueM rapMOHUYECKOTO OCHUILISATOPA.
34 DOu3NYeCKUMMAaSITHHKOM.
35 KonebaTenbHBIM KOHTYPOM.
36 CrnoxxeHuem KoJieOaHHIA.
37 MexaHnuecKue 3aTyXarolie KojaeOaHms.
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39
40
41
42
43
44
45
46
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48
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OCHOBHBIMHU 3aKOHAMU ONTHKH.

[TocTpoennem n300paskeHui MPEIMETOB C MOMOIILBIO JIMH3.

Abeppany ONTHYECKUX CHCTEM.

[TpumMeHeHreM OCHOBHBIX (DOTOMETPHUUECKUX BEITHYHUH.

CBolicTBaMU 3JIEMEHTOB 3JIEKTPOHHOM ONTHKHU.

Metoaamu HaOrOIeHNS MHTEP(EPEHIINU CBETA.
MetoaamMunHTepEPEHIINH CBETA MPH OTPAKEHUHN OT TOHKHX IJICHOK.
[Ipunnunom I'rolirenca - @penens.

[Ipu3znakamu 30H @penens.

Mertoaukoii pacuera qudpakunn OpeHens Ha KPYTrJIOM OTBEPCTUHU H JTUCKE.
Metonukoii pacuera qudpakinun @payHrodepa Ha OJHOHN IIEITH.
Metoukoit pacyera pacceuBaHMsI CBETa, JUPPAKIIMKU HAa IPOCTPAHCTBEHHOM

pelieTke.

50
51

Metoiukoi onpeaenaeHus pa3peniarolieidl CiocoOOHOCTH ONTUYECKUX TPUOOPOB.
MGTOI[HKOﬁ OMPCACIICHUATIONAPHU3AUN CBCTA ITPU OTPAKCHUHN U IPCITIOMIICHUH Ha

T'paHULEC IBYX OUIJICKTPUKOB.
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Metoaukoi onpeAeIeHUSNONIPU3ALNH PH IBOMHOM JIY4EPEITOMIEHUH.
MeToaunkoi BEIOOPATIOSIPU3AITMOHHBIX TIPU3M U TIOJIIPOUIOB.
Metoiuka aHanu3a NOJISPU30BAHHOTO CBETA.

OnbiToM @u3o.

OmnbrTom MaiikenbcoHa.

Dddexrom [omrepa.

3axonom Kupxroda. 3akonom Credana - bonsiimana u 3akonom Buna.
®opmynamu Panes - Jxunca u [1nanka.

VYpaBuenusmu GotodPdexra u X TPUMEHEHUEM.

Macca u umirynbc GpoToHa.

Dddexrom KomnroHa.

EnuHCTBOM KOPIYCKYJISIPHBIX U BOJTHOBBIX CBOWCTB 3JIEKTPOMArHUTHOIO U3JIy4YEHHUS.
Mogensmu atoma Tomcona u Pezepdopna.

JIuHelyaThIM CIEKTPOM aToMa BOJOPOAA.

[Toctynatamu bopa.

OnbiTamu @panka u ['epua.

KopryckynsipHO-BOTHOBBIM 1yaJIi3MOM CBOMCTB BEILLIECTBA.
HexoTopsimu cBolicTBaMu BOJIH jie bpoitns.

[IpuHUIKIIOM HEOTIPENETEHHOCTH.

Ypasuenuewm lllpenunrepa.

CTaTUCTHUYECKUM CMBICIIOM BOJIHOBOM (DYHKITUH.

KBanToBaHuem sHeprum.

KBaHTOBaHHEM MOMEHTA UMITYJIbCA.

[IpuHUHMIIOM CynEeprIo3UIUY.

[IpoxosxaeHneM 4acTHIIbl Yepe3 MOTeHIIUaIbHbIN Oaphep.
TyHHenbHBIM 3P PexToMm.

JIuHEeNHBIM TAPMOHUYECKUM OCHUIUISITOPOM B KBAHTOBOM MEXaHUKE.
[Ipu3znakamMu atoMa BOJOPO/Ia B KBAHTOBOM MEXAHHKE.

CrniekTpamu 1IEJIOYHBIX METAIIOB.

MarsuTHBIM MOMEHTOM aTOMa.

PeHTreHoBCKMMU CHIEKTpaMH.

[Ipuponoi XMMUYECKUX CBS3EH.

MonexkynspHbIMU CIIEKTPAMH.

KoMOuHAIIMOHHBIM pacCEMBAaHUEM CBETA.

BbiHYX1IEHHBIM U3TTy4YEHUEM.

KBaHTOBOM CTaTUCTUKOM.



88 @ynkuuel pacmnpeaencHus.

89 TIlonstueM o kBaHTOBOU cTatuctuke bose-DitamTeitna u @epmu-/upaka.
90 KgaHTOBO# TeOpUEH TETIIIOEMKOCTH.

91 KBaHTOBYIO TEOPHIO JIEKTPOIPOBOAHOCTH METAJIIOB.

92 CBepXIpOBOAUMOCTE.

93 CrpoeHueM KpUCTAILIOB.

94 ToueunsiMu nedekTaMu B KpucTayuiax. Juciokammei.

95 [lonsTHEM JIOMUHECIICHIIUU TBEPBIX TEJ.

96 IlonsTHEM O 30HHOI TEOPUH TBEPJBIX TEIN.

97 TlonsTrem coOCTBEHHAs MPOBOAUMOCTD HOTYIPOBOTHHKOB.
98 [lonsTHeM nMpuUMecHask MPOBOJUMOCTD MOIYIPOBOIHUKOB.
99 TlonsTreM GOTOMPOBOAUMOCTH TOIYIIPOBOTHHKOB.

100 IMoHATHEM KOHTAKTHAS Pa3HOCTH MOTEHIHAJIOB.

101 CoctaBoM 1 XapaKTepUCTUKaMU aTOMHOTO Sipa.

102 [MoHATHSMEU Macca U SHEPTHSI CBSI3U SApa.

103 MoensisMu aTOMHOTO sIJipa.

104 SInepHBIMU CHITAMH.

105 PamnoakTHBHOCTEIO.

106 SInepHBIMU peaKIUsIMU.

107 lenenuem sipa.

108 TepmosimepHBIMH PEAKIIUSIMHU.

109 Bugamu B3anMOICHCTBHS 1 KJTACCAMH JIIEMEHTAPHBIX YaCTHII.

3. Kputepum oneHnBaHus KOMIETEeHIUH

Or11eHKa «OTJIMYHO» BBICTABIISIETCS CTYJACHTY, €CIIH OH
3HAeT: OCHOBHBIC (DM3MYECKHE 3aKOHBI M MPHUHIMIIBI, KOTOPHIC JIS)KAT B OCHOBE Pa3IMYHBIX
TEXHOJIOTHYECKUX TPOIECCOB, TMPUHIIUIMAX JCUCTBUS PA3MYHBIX  amnmaparoB, MalldH |
puOOPOB; (PU3NYECKYIO CYIITHOCTh PA3HOOOPA3HBIX MPUPOTHBIX MPOIECCOB U SBJICHUM;
yMeeT: aHaJIu3upOBaTh U (POPMYIUPOBATH OCHOBHBIC (PU3MYECKHE 3aKOHBI W MPUHIUIBI TPH
aHaIM3€¢ TPHUPOJHBIX W TEXHUYECKUX TIPOIIECCOB UM  SIBJICHHWH, BO3HUKAIOUIUX B
npoheCCHOHANTBHOM JEATEIHHOCTH, IMPU Pa3pabOTKE HOBBIX TEXHOJOTHYECKHX IIPOIIECCOB,
MMPOM3BOJICTBCHHBIX MAIIMH W KOMIUICKCOB C NMPUMEHEHHEM COBPEMEHHBIX KOMITBIOTEPHBIX
TEXHOJIOTHH;
BJIajleeT. HAaBbIKAMHU HATYPHBIX SKCIIEPUMEHTOB C MOCIEAYIOIIeH 00paboTKOM X Pe3yabTaToOB,
METOJIJaMHd MaTEMaTHYECKOr0, KOMIIBIOTEPHOTr0 M (U3MYECKOr0 MOJCIUPOBAHHS, METOJIAMH
pelIeHns TeXHUYECKHX 3a/lad, pacdyeTa MPOU3BOJACTBEHHBIX MPOIECCOB M KOHCTPYUPOBAHUS
COOPY)KEHHUIA, MAIlIMH U TEXHOJIIOTHYECKOTO 000y I0BaHUSI.

OrneHKa «XOpOIl0» BBICTABIACTCS CTYACHTY, €ClIM B 0a30BOM M YACTHUYHO B MOBBIIIEHHOM
YpPOBHE OH:

3HAeT: OCHOBHBIE (PM3UUYECKUE 3aKOHBI U MIPUHIIUIIBI, KOTOPHIE JIEKAT B OCHOBE Pa3IUYHBIX
TEXHOJIOTHYECKUX TPOLECCOB, MPUHUMUIIBI JACUCTBUS paA3IMYHBIX  alllapaToB, MalIUH U
npuOoOpoB; (HU3HUECKYIO0 CYIIHOCTh Pa3HOOOpA3HBIX MPUPOTHBIX MPOIECCOB U SIBJICHUN;
MPOLIECCHI B3aUMHOTO MPE00pa30BaHus ANEKTPUIECKON U MEXaHUYECKOW SHEPrUu;

yMeeT: aHaIU3UpOBaTh U (HOPMYIHUPOBATh OCHOBHBIE (PU3MYECKHE 3aKOHBI M MPUHIIMIIHI,
KOTOpBIE€ JIeKAaT B OCHOBE Pa3JIMYHBIX TEXHOJOTMYECKHUX MPOLIECCOB, MPUHLHUIBI JEHCTBUA
pa3IMYHBIX  anmaparoB, MAallMH W TPUOOPOB; (PUIUYECKYIO CYIIHOCTH pPa3zHOOOpPa3HBIX
MIPUPOIHBIX MPOIIECCOB U SBJICHHI; MPOIECCH B3aMMHOTO MPEOOPa30BaHUS IIEKTPUUECKON H
MEXaHUYECKOM SHEPTUH;

BJIaJleeT: HaBbIKAMU HATypHBIX OKCIIEPUMEHTOB C Tocienymoomed o0paboTkoi ux
pE3yIbTaTOB, METOIaMU MaTEMAaTUYECKOTO, KOMITBIOTEPHOTO U (PH3UUECKOTO MOJIEITHPOBAHUS,



MCTOAaMMU PCIICHHA TCXHUYCCKHUX 3alda4d, pacdeTa MNPOU3BOACTBCHHLIX IIPOLCCCOB U
KOHCTPYHPOBAHUSI COOPYKCHHIA, MAIIMH U TEXHOJOTHUYECKOTO 000y I0BaHMUS.

OreHKa «yI0BIETBOPUTEITHHO» BBICTABIISIETCS CTYICHTY, €CJIM YaCTUYHO B 0230BOM OH:

3HaeT: HEKOTOpbIE METOJbl AaHalIM3a W  MOJCIUPOBAHUSA, TEOPETUUYECKOTO U
IKCIEPUMEHTAJILHOTO HCCIIECNOBaHUS, (PU3UYECKYIO CYIIHOCTh Pa3HOOOPA3HBIX MPHPOJIHBIX
MPOLIECCOB U SIBJICHUIA;

YMeer: YacTMUHO aHAIU3UPOBaThb U (HOPMYJIUPOBATb METOJABI TEOPETHUECKOTO U
IKCMEPUMEHTAILHOTO HCCIICIOBAHUS, (PU3NYCCKYI0 CYINIHOCTh Pa3HOOOPA3HBIX MPUPOIHBIX
MPOLIECCOB U SIBJICHUIA;

OrneHka «HEYTOBJICTBOPUTEIBLHOY» BBICTABISCTCS CTYICHTY, €CIM B 0a30BOM YPOBHE OH
HMECT NOBCPXHOCTHBIC HCIIOJHBIC 3HAHHA OCHOBHBIX (i)I/IBI/I‘-IeCKI/IX 3aKOHOB W NPUHOUIIOB,
KOTOpBIE JIEKAT B OCHOBE PA3TMYHBIX TEXHOJOTHUYECKUX MTPOIIECCOB.

2. OnucaHue MKAaJbI OICHUBAHUSA

[IpomexyrouHass aTtectands B (GopMe 3K3aMeHa MPeIyCMAaTPUBACT IMPOBEIACHHE
00s13aTeIbHON DK3aMEHAIMOHHOW mporeaypsl u ouneHuBaercs 40 Oamtamu u3 100.
MuHUMaIbHOE KOJIHYECTBO OaIOB, HEOOXOAMMOE JUIS JIOMYyCKa K dK3aMEHY, COCTaBIISET
33 Oamra. IlomoXXUTENbHBIA OTBET CTYACHTA Ha DK3aMEHE OIEHUBACTCS PEUTHHTOBBHIMU
6ammamu B auanasone ot 20 10 40 (20<S,<40), orienka MeHbIe 20 GajIOB CYMTACTCS
HEY/IOBJIETBOPUTEIBHOM.

[IIxayia cOOTBETCTBHS PEUTUHTOBOTO Oajia 3K3aMeHa 5-0a/uIbHON cucTeMe

PeliTHHTOBBII 02J1J1 MO JUCIUILINHE O1neHka o 5-0aJJILHOH cucreme
35-40 OTan4HO
28-34 Xopomio
20-27 Y 1OBNIETBOPHUTETHHO

4. MeTtoanyecKkne MaTepuasibl, onpeesiiolue npoueIypbl OeHUBAHUS 3HAHMIA, YMEHWI,
HABBIKOB M (WJIHM) ONBITA /AeATeJILHOCTH, XAPAKTePU3YIOLUUX 3Tanbl (OpPMHUPOBAHUS
KOMIIeTeHIU

[Iporiemypa mpoBefeHUs] 3K3aMeHa OCYIIECTBIISICTCS B cooTBeTCTBUM C llojokeHuem o
MIPOBEJICHUH TEKYIIETO KOHTPOJIS YCIIEBAEMOCTH U MPOMEKYTOUHOM aTTecTaluy 00y4Jaroluxcs 1o
o0pazoBarellbHbIM TIporpaMmamM BbIcIero odpasoBanus B CKDY — mporpamMmam OakanaBpuarta,
MporpamMmam CHeluaIuTeTa, IporpaMmMaM MarucTpaTyphl.

B sk3aMeHanMOHHBI OWJIET BKJIFOYAIOTCS JIBA TEOPETUYECKUX 3amaHus (0a3oBbIA U
TIOBBILICHHBIN YPOBEHB) U JBa MPAKTUUECKUX 3a/1aHus (0a30BOTO U MOBHIILIEHHOTO YPOBHEH).

Jliis moAroToBKH 1o Ousetry otBoauTcs oT 30 MuHyT 10 60 MUHYT.

[Ipy moAroTOBKE K OTBETY CTYACHTY MPENOCTABISETCS MPABO IMOJIB30BAHUS CIIPABOYHBIMU
MaTepragaMy, KaJbKyJIITOPOM.

[Ipu npoBepKe MPAKTUUECKOTO 3a/1aHUs1, OLICHUBAOTCS:

-METO/l pELLICHUS 3a/1aHMS;

-HIOJIXOJ;

-TOYHOCTb PACYETOB,;

-TOCIIEIOBATENILHOCTD M PALIMOHAILHOCTD BBITIOJTHEHUSL.

CocTaBUTEID
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MHWHHUCTEPCTBO HAYKHU U1 BBICIHEI'O OBPA3OBAHUA
POCCUMCKOU ®EJEPALTUN
®denepanbHOE TOCYIAPCTBEHHOE aBTOHOMHOE
00pa3oBaTeIbHOE YUPEKICHUE BHICIIETO 00pPa30BaHUS
«CEBEPO-KABKA3CKUI ®EJIEPAJIBHBIN YHUBEPCUTET»
HeBunHOMBICCKHIA TeXHOJIOTHYeCKHA HHCTUTYT ((pumuan) CKOY

YTBEPXKJAIO:
H.o. 3aB. kadempoii [MIM/]]
A. B. ITamkoBckui
«  » 2020 r.

Bomnpocs! 15151 cobecenoBanus, nepevyeHb JUCKYCCHOHHBIX TEM /IJI1 KPYTIJI0ro
cTOJIa

10 JUCOUITIINHC «Duzuka»

ba3oBblii ypoBeHb
2 ceMecTp
1.Mexanuka
Beenenue. Ilpeamer ¢puszuxu.

1. Mecro ¢pu3uku B aHANNU3E U MOACTUPOBAHUH, TEOPETUUECKOM U HKCIIEPUMEHTAIHLHOM
HCCIe0BAaHUY TIPH pEIIeHUH TTPo(ecCHoHaNbHbIX 3a/1a4 1o Hanpasieruio 13.03.02
«DNEKTPOIHEPTETUKA U AIEKTPOTEXHUKAY.

2. llpenmer u 3HaU€HUE AUCUUIUIMHBI (GU3UKH. MeTo bl (PU3MUECKOTro UCCIIeIOBaHUS: OIIBIT,
TUIO0TE3a, IKCIEPUMEHT, TEOPHSL.

3. CBsa3b GUBMKH C JPYTUMU HAyKaMH U TeXHUKOM. OO1Ias CTpyKTypa U 3a1a4i Kypca

(bus3uKH.

®duznyeckoe sBJICHUE.

OcHOBHBIE €IMHULIBI U3MEPEHUS U CUCTEMbI €TUHHUII.

[TorpemnocT u3MepeHui, CHCTEMaTUUYECKHE U CITydyalHble OIIMOKH; HICTOYHUKHU

MOrPENTHOCTEN U3MEPEHUM.

7. ®OuU3NYECKUH 3aKOH.

Uro npencrasisier coboit puzndeckas MOJIENb PEATbHOTO 00BEKTA UJTH SIBJICHUS.

9. Kunaccudukanus pusznueckux 3aaad.

o ks

o

Tema 2. OCHOBBI KHHEMATHKH.

MexaHuKa U ee pa3iensl.

MexaHn4ecKoe IBUKEHUE U €r0 BUJBI.

VYpaBHEHME IBUKEHUS TOUKH.

CkanspHoe nosie. BekropHoe noe.

[lepemenenue, myTb, CKOPOCTb U YCKOPEHHE TOUKH.

OxapakTepHu3yiTe NOHITHS: MTHOBEHHBIE 3HAYEHUSI CKOPOCTH, YCKOPEHUS

VYTroBas CKOPOCTh U YIJIOBOE YCKOPEHUE TENA.

8. KpusosmHeiinoe nBmxeHue Touku. [lepemenienue, myTb, CKOPOCTh U YCKOPEHHUE TOUKH MPH
KPUBOJMHEHHOM JIBHIKEHUH.

9. HopmanbHOe€ U TaHT€HIUAIBHOE YCKOPEHUS TOUKH.

10. INocTynaTensHOE JBMKEHHE TBEPJOTO TEJa.

NoookrwbdPE



11. Bpauienue TBEpAOTo Tejaa BOKPYr HEMOABMKHOM ocH. [IoHSATHE O TIIIOCKOM JBHMKEHUU

TBEPJOTO Tela.

Tema 3. I[I/IHaM]/IKa MaTepHaﬂbHOﬁ TOYKH. I[I/IHaMI/IKa BpalaTeJbHOI0 IBUKCHUSA
TBEpPAOro rejia

Roo~NoakrwEDNME

11.
12.
13.
14.
15.
16.

0.

CoNo~LWNE

[ToHsATHS PU3NIECKOTO U CTAIIHOHAPHOTO TOJIEH.

3aMKHYyTas1, U30JIMPOBaHHAsI CUCTEMA.

[ToHsiTHE COCTOSIHUS B KIIACCUYECKO MEXAHUKE.

Jledopmaruu TBEpIOTO TENA.

YpaBHEHUs IBUKEHUS.

HNueprmanbHble 1 HEUHEPIIUAIBHBIE CUCTEMBI OTCUETA.

[Tpuniun oTHOCKTENBHOCTH | anumnes.

['panuLIBI MPUMEHMMOCTH KJIACCUYECKON MEXAHUKHN MATEPUAIIBHBIX YACTHII.
[IpaBuna cinoxeHuss CKOPOCTEN B KIIACCHYECKON MEXaHUKE.

['maBHBII MOMEHT UHEPLUH.

OT 4ero 3aBUCUT MOMEHT HHEPIIUU OJHOPOJHBIX TEJ, UMEIOIINX MPABUIHHYIO
reoOMETpHUUIECKyIo popMmy.

OceBoil MOMEHT UHEPIIUU TBEPIOTO TEJIA.

Teopema IlITeliHepa: MOMEHT MHEPLIMK OTHOCHUTEIBHO MPOU3BOJIBLHON OCH BPAIIICHHUS.
MOMEHT CUJIbI OTHOCUTEIBHO HEMOJABUKHON TOUYKH.

OCHOBHO€E ypaBHEHHE IMHAMUKHU BPAIIATEIIbHOTO ABUKEHUS TBEPIOTO TEJIA.
MoOMEHT uMIyibca TBEPAOTO TEIA U3aKOH COXPAHEHUS MOMEHTA UMITYJIbCA.
IM'apockonmueckuii 3P dexT.

Tema 4. PaGoTa u Mmexann4veckas yHeprusi. Pabora u Mmexanuveckasi JHeprusi.

3akonsl ["anmes-HproToHa.

[Ipupona cum.

Cuibl ynpyroctu. 3akoH ['yka.

Cuiibl TpeHus.

Cuiibl HHEPIIUH.

MOMEHT CHJIBI.

MoMeHT HHepIHH TBEPAOTO Tela.

MOMEHT HHEePLHH CUCTEMBI.

OcCHOBHOE ypaBHEHHE IMHAMHMKHU BpallaTeIbHOTO JBUKEHHS TBEPIOTO Tea.

10 Kunernueckas OHCPI'HsA BpallaTCIIbHOI'O ABMXKCHUA TBEPAOTO TCIa

Tema 3. 3ak0H coXpaHeHHs HMITYJIbCA.

Sk wbdE

ITonsaTre 0 MEXaHHMYCSCKOH CHUCTEME.

Nmmynsc MaTepranbHOW TOYKHA U MEXaHHUYECKOW CUCTEMEI.

3aKOH COXpaHEHUS UMITYJIbCa KaK (DYHIaMEHTAIBHBINA 3aKOH MPUPOJIBL.
LlenTp Macc MexaHHUYECKOH CHCTEMBI.

TeopeMa 0 IBMKEHUU IIEHTPA MACC CUCTEMBIL.

JIBmkeHune Tena mepeMeHHOM MacChl.

Tema 4. 3aK0H cOXpaHeHHs JHEPTrHUH.

1. Pabora ¥ MOLIHOCTH CHJIBI.
2. KwuHernueckasi SHEPTUSL.
3. lloreHnmanpHas SHEPTHS.



KoncepBaTuBHBIC 1 HEKOHCEPBATUBHBIE CUIIBI.

3aKOH COXpaHEHHs SHEPTUH.

CTOJKHOBEHHE YACTHII.

OO61re NpUHIMITEI TOCTPOSHHUS CUCTEM YIPABJICHUS 3JIEKTPONPUBOJAMH.

No ok

MouanekyaspHasi Gu3uKa 1 OCHOBBI TEPMOIMHAMMKH.

Tema 5. MOJICKyJIﬂpHO-KI/IHeTH'leCKaH TEOpUS UICATBHBIX I'a30B.

=

JlnHaMHUYeCcKue U CTaTHCTHYECKUE 3aKOHOMEPHOCTH.

ITapamerpsl cocTosiHUSA rasa.

OnbITHBIE 3aKOHBI UAEATHHOTO rasa.

CraTUCTHUYECKUAI METO/I.

TepmMoaMHaMUYECKUI METOI.

[TapameTpsl cocTOsIHUSA Ta3a.

VYpaBHenne MeHneneeBa - Knanenposna.

OnbITHBIE 3aKOHBI HJI€AJIBHOTO Ta3a.

OCHOBHOE ypaBHEHHE MOJIEKYJISIPHO-KUHETUYECKON TEOPUHN UICAIBHBIX I'a30B.

w ™

N oA

Tema 6. MouiexyJsipaasi GU3NKAa M TEPMOTHUHAMHKA.

1. 3akon MakcBemia o pacnpeneseHud MOJIEKYJ HUACATbHOTO Ta3a M0 CKOPOCTSIM M SHEPTHH
TETIJIOBOTO JBUKECHHUS.

Pacnpenenenune bosbiimana.

Pacnipenenenne ['n66ca.

BbpoyHoBCKO€E nBHKEHUE.

SIBrieHMs epeHoca B TEPMOAMHAMUYECKUX HEPABHOBECHBIX CUCTEMAX.
Juddysusi, TEIIONPOBOIHOCTH, BA3KOCTb.

TemmoemkocTs. PaboTa mpu pa3InIHBIX H30MPOIIECccax.

Ammabatudeckuii mporecc. [lomaTpormHbIi portecc.

. Kpyrosoii nporecc.

10. OGparumble 1 HEOOPATHMBIE TEIIOBBIE IPOLIECCHI.

11. Cratucrrueckue pacnpeneacHus..

12. BeposTHOCTD ¥ (IIyKTyaIlHH.

CoNO WD

Tema 7. OcHOBBI TEPMOTHUHAMHKH.

Tepmoannamuueckue GyHKIUH.

BuyTpenusis sHeprusi, pabota U KOJIUYECTBO TEIIIOTHI.
[IepBoe Haya0 TEPMOIMHAMUKH.

TermmoeMKoCTs.

PaGota npu pa3nu4HBIX U30 MPOIIECcCax.
AnmnabaTudeckuii mpoiiecc.

[Honutponusit npouecc. Kpyrosoii nporiecc.

O6patumble 1 HEOOpPATUMBIE TEIIOBBIE MTPOLIECCHI.

ONoGa~wONE

Tema 8. Koappuuuent moseznoro aeiicreus (K1) nuxiaa.

BeH3UHOBBIN IBUTATENb.

[IpuBeneHHOE KOTMYECTBO TEILIOTHL.

Ourponus. CTaTUCTUYECKOE TOJTKOBAHUE SHTPOIIUU.
Bropoe Hayano TepMoarHAMUKH, €ro PriI0cOCKUll CMBICIL.

el NS



N~ E

Teopema HepHcra.

Huxn Kapno. KITJ muxma.

TemnnoBbie IBUTAaTENH U XOJIOAWIBHBIC MAIIIUHEI.
XonoAuIbHUK, KOHAUIIMOHED, TEIJIOBOM Hac.

NG

Tema 9. Crpoenne :xuaxocreii.

Kunkoe cocrostaue. CTpoeHUE KUIKOCTEH.

IToBepXHOCTHOE HATSKEHUE.

SIBneHrs Ha rpaHuLe )KUIKOCTH U TBEPIOTo Tena.

Kanunnsipasie siBieHus.

SIBneHns Ha rpaHuUIIe )KUJKOCTH U TBEPJIOTO TENa.

@dazoBble paBHOBECUS U IIpeBpallicHus. VcriapeHue u KOHAEH calysl.

N~ WDE

Kpuruueckoe cocrosiuue. Ileperpersiii map W meperperas KHUIKOCTh
COCTOSIHUA).

9. TIlnaBnenue u kpuctamusanus. Pa3oBas guarpaMma COCTOSHUS.

10. Ypasuenune Knaneiipona-Knaysuyca. TpoiiHas To4Ka.

11. Kpurrnueckas Touka. Kpurrdeckas remMeparypa.

12. ®a3zoBble nEpexojibl BTOPOro poja.

Tema 10. Kose6aHus v BOJTHBI.

Konebanms u nx OCHOBHBIE XapaKTEPUCTHKH.
MexaHndeckre U TapMOHUYECKHE KOJTeOaHMsI.
MasiTHUKH.

BreyxnenHbie KoneOaHus.

CB00OOIHBIE 3aTyXaOMNE KOIeOaHwms.

Bonunogoit nporiecc. [1po1onbHbI U TONIEPEYHbIE BOIHBI.
YpaBHeHNE TUIOCKOH U CheprIeCcKOi BOJH.

BonHoBoe ypaBHEHHE I 3IIEKTPOMATHUTHOTO TTOJIS.
CBoiicTBa 3J€KTPOMAarHUTHBIX BOITH.

IloBbIIeHHBIN YPOBEHD
1. Mexanuka.
Beenenue. Ilpenmer pusuku.

dusnueckas cucrema.

du3nyecKue BeINUUHBL.

CocrosiHue Hpu3n4ecKoit CUCTEMBI.

Wneanuzanus Gpuznyeckoro o0beKTa WK SBICHUS.

Uro noapazymeBaeTcs Mo/ HOHATHEM: pelieHre GU3n4ecKoi 3a1aun’?
Ortansl pereHus GU3NIecKuX 3aad.

Ananu3 GU3NYEeCKOl CyIIHOCTH 3a/1a4H.

ONoGa~WNE

pas3acsioB €CTECCTBO3HAHUA.

Tema 1. ®u3nuyecKkne 0OCHOBBI MEXaHHKH. JJIeMEHThl KHHEMATHKH.

PaBHOBecHe )XHAKOCTH U HAchIeHHOTr 0 niapa. MzorepMmbl Ban-nep-Baanbca.

(MeTacTaOuIIbHBIC

I[I/Ial'[a3OHLI paCCTOﬂHHﬁ, BPCMCHHLIX HHTCPBAJIOB U MACC, XapAKTCPHLIX JIS PA3JIMYHBIX



[IpocTpaHCTBEHHO-BPEMEHHBIE OTHOLLICHUS.

®usnueckue moaenu. Knnemarnueckoe onmcaHue MEXaHM4EeCKOTO JBUKEHUS.
[IpssMOIMHENHOE NBUKEHUE TOUYKU.

KpusosmmHelinoe nsuxenue Touku. [lepemenenne, nyrb, CKOpOCTb U YCKOPEHUE TOUKHU
IIpY KPUBOJIMHENHOM JIBHOKCHUHU.

HopmanbsHO€ M TaHreHIMaIbHOE YCKOPEHUS TOUKH.

[TocrynarensHOE IBUKEHHE TBEPAOTO TEIIA.

7. Bpamenue TBepJ0To TENIa BOKPYT HEMOABWKHOM ocu. [oHsATHE O MIIOCKOM JIBIXKEHUH
TBEPIOTO TENA.

el A =
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Tema 2. I[]/IHaMI/IKa MaTepua.m)Hoﬁ TOYKH. I[I/IHaMI/IKa BpaaTeJbHOr0 IBUKCHUS
TBEPAOro rejia

17. Tlouatus pU3MYECKOTO U CTAMOHAPHOTO IMOJIEH.

18. 3amkHyTas1, U30JUPOBAHHAS CHCTEMA.

2. TloHsTHE COCTOSTHUS B KIIACCHYECKON MEXaHUKE.

19. edopmarmu TBEpaOTO TENA.

20. VpaBHEHUS JBUKCHHUS.

21. WnepuunanbHbIC U HEWHEPIUAIBHBIE CHCTEMBI OTCYETA.

22. Tpunanun otHocuTenspHOCTH [ amuest.

23. I'paHUIBI MPUMEHUMOCTH KIIACCHYECKON MEXaHUKH MaTePHaIbHBIX YaCTHII.

24. TlpaBuia CIOXKEHHS CKOPOCTEH B KIIACCHUECKOW MEXaHHKE.

25. T'maBHBI MOMEHT WHEPIIHH.

26. OT yero 3aBUCUT MOMEHT MHEPLIUU OJTHOPOIAHBIX TEJ, UMEIOIIUX MPABUIbHYIO
reoMeTpuuIecKyro Gopmy.

27. OceBoi MOMEHT UHEPITUU TBEPOTO TEa.

28. Teopema llITeitHepa: MOMEHT HHEPIIMA OTHOCHTEIHLHO MTPOU3BOJIBHON OCH BpAILICHHUS.

29. MoMeHT cUJIbl OTHOCHUTEILHO HEITOABUKHON TOYKH.

30. OcHOBHOE ypaBHEHHE JUHAMHUKHU BpallaTeIbHOTO ABMKEHHS TBEPAOrO Tela.

31. MoMeHT umMnynbca TBEpAOTro Tela U3aKOH COXPAHEHUSI MOMEHTa UMITYJIbCa.

32. T'mpockonmueckwuii 3pdex

Tema 3. 3aK0oH cOXpaHeHHsI HMITYJIbCA.

Yo Takoe Bec Tena?

OObsicHUTE OHSATHE HEBECOMOCTh

Cunbl TpeHUsI CKOJIbKEHUS.

[Tonsitre ynap. AOGCOMIOTHO YIpPYTHid yuap.
AGco0THO HEeynpyruit yaap.

[IpyHIMI NIPUYUHHOCTH B KJIACCUYECKON MEXAHUKE.
Teopema 0 ABMKEHNHU LIEHTPA MacC CUCTEMBI.
JIBr>KeHME Tesa IEPEMEHHOU MacChI.

ONoa~wWNE

Tema 4. 3ak0oH coXpaHeHHs SHEPTHH.

PaboTa 1 MOITHOCTb CHIIBI.

KoHcepBaTHBHBIE 1 HEKOHCEPBATUBHBIE CUIIBI.
[TonHasg MexaHUYECKasi JHEPTHSI CHCTEMBI.
IloTeHumanpHas 3HEpPIrUs TeIa Ha BBICOTE.
[ToTrenumansHast SHEPTUS MPYKUHBL.
CTONKHOBEHHE YACTHULL.

JlccunaTuBHbBIE CUCTEMBI.

NoohkwnhPE



Tema 5. Kone0anus u BOJIHBI.

N

10.

KakoBa cBs3p amrmumatyasl W (a3bl  CMEIICHUS, CKOPOCTH M YCKOPEHHs TIpHU
MPSIMOJIMHENHBIX TAPMOHUYECKUX KOJIEOaHUIX?

B uem 3akirouaercs uaes MeToja Bpalaoierocsi BEKTOpa aMILIUTY/Ib1?

BeiBenuTe QopMyIiel Ui CKOPOCTH M YCKOPEHUS TAPMOHHYECKH KOJIEOIIOIIEHCS TOYKH
KaK (yHKIIMH BPEMEHHU.

OT d4ero 3aBUCAT aMIUITyJa W HadanbHas (a3za TapMOHHYECKHX MEXaHHYECKHX
KOJIeOaHUH.

YeMy paBHO OTHOIICHHE TIOJTHOM SHEPTUU TAPMOHHUYECKOTO KOJIEOaHH K MaKCUMaJIbHOMY
3HAYEHUIO BO3BPAIAOIIEH CHUIIbI, BHI3BIBAIOLIEH 3TO KojiebaHue?

BreiBenute ¢opmynsl Uit mepuoda  KoJieOaHMM  MPYXKUHHOTO, (U3UYECKOTO U
MaTeMaTH4EeCKOr0 MassTHUKOB.

Kakue mnpomeccsl mNpoHCXOAAT MpU CBOOOJHBIX TapMOHMYECKHUX KOJIEOAHUSX B
KoJiebaTenb-HOM KOHType? Uem ompenensieTcs: ux nepuom?

KakoBa Tpaekropust TOYKM, Yy4acTBYIOIIEH OJHOBPEMEHHO B JIByX B3aWMHO
MEPHEeHIUKYIAPHBIX TapMOHHYECKUX KoJieOaHMSIX C oJuHaKoBeIMM mepuongamu? Korna
MIOJTy4aeTCsl OKPYXHOCTb, IpsiMasi?

[lo xakoMmy 3aKOHY HU3MEHSETCS aMIUINTyJa 3aTyXarolluX KosiebaHuil? SBistorcs au
3aryxarolue Koje0aHus NepruoanyecKumMu?

[Touemy HOOPOTHOCTH SBJSETCS Ba)KHEWIEH XapaKTepPUCTUKOW pPE30HAHCHBIX CBOMCTB
CUCTEMBI?

MouiekyasipHasi pU3MKAa U OCHOBbI TEPMOJIMHAMUKH.

Tema 6. MoJiekyJsipHO-KMHETHYECKAs TEOPUs HAeaTbHBIX ra3oB.

i N =

JluHamMu4eckue U CTaTUCTUYECKHE 3aKOHOMEPHOCTH.

TepmoannaMuueckas MKana TeMnepaTyp (3aBUCUMOCTH U3MEHEHHUsI 00beMa U JaBJICHUS).
CpenHsas KBaJpaTH4HAas CKOPOCTh MOJIEKYII UEaIbHOTO Ta3a.

CpenHsss KHHETHYECKass OHHEpPrusl TMOCTYMATEJbHOIO JBMKEHHUS OJHOM MOJIEKYJIbI
UJealbHOTO Ta3a.

MoJieKkynapHO-KUHETHUECKUN CMBICT TEMIIEPaTYpBhI.

Tema 7. Mosekyasipaasi pu3nKa ¥ TEPMOJAUHAMHUKA.

RN R~wNE

0.
1.
12.
13.

BepostHOCTB M hiayKTyaruu.

3akoH Makcsena.

Haubouiee BeposiTHast CKOPOCTh MOJIEKYJT MJEaIbHOTO Ta3a.
CpenHsisi CKOPOCTh MOJIEKYJIBI I'a3a (CpeaHss apupMeTndeckas CKOpOCTh).
CkopocTtH, XapakTepU3YIOILUE COCTOSTHUE ra3a.
bapomerpuueckas popmyna.

Cpennsist yinHa cBOOOTHOTO Tpo0era MOJIeKyil.

D¢ hexTUBHBINA AUaMETpP MOJIEKYIbI.

Oneit Jlammepra.

Onprt TepHa.

Ilepenoc sHeprun- 3akoH Pypbe.

Ilepenoc maccel — 3akoH Puka.

Buyrpennee tpenue — 3akoH HeroToHa.

Tema 8. OcHOBBI TEPMOIMHAMHUKH.



1. Ywmcno creneHeit cBOOOIBI TSI UCATBHOTO ra3a KECTKUX MOJICKYI.

3akoH bonpiMana 0 paBHOMEPHOM PACHpEeNICHUH SHEPTUHU TI0 CTENIEHSIM CBOOObI (3aKOH
paBHOpacIpeeICHUs ).

UYro siBIIsieTCSI OTHO3HAYHON (DYHKIMEH COCTOSHHS CUCTEMBI?

Bo3moxeH Jiu Be4HbIl IBUraTelb epBoro pojaa’?

PaBHOBECHBIE TPOLIECCHI.

N

Mouisipast TeruioemkocTs. Cassb MexayC uc.
Koadduuuent Ilyaccona.

[TonuTponHslil npouecc.

Kpyrosoii nporecc.

0. O6patumbie 1 HEOOPATUMBIE TETIOBEIE ITPOIIECCHI.
W3meneHne SHTpOINH.

HepasencrBo Knasuyca sHTponuM 3aMKHYTON CUCTEMBI.
N303HTpONMIHBIN Ipo1IECC.

W3MeHeHre SHTPOIIUY B IIPOLECCaX UAEANBHOIO rasa.
Tepmuueckuit K03QPUIMEHT MOJIE3HOTO ASUCTBUS Ul KPYrOBOrO Ipoliecca.
®opmyna bonbmana.

[IpuHIMI Bo3pacTaHUs SHTPOIINH.

Tperbe HauaIO TEPMOMHAMUKHY.

Teopema HepHcra.

ROONO OMW

CoNoR~WNE

1. Kpurepuu oueHUBaHUS KOMIETEHIHH

Or11eHKa «OTJIMYHO» BBICTABIISIETCS CTYJACHTY, €CIIH OH
3HAeT: OCHOBHBIC (DM3MYECKUE 3aKOHBI W MPHUHITUIIBI, KOTOPBIC JIEKAT B OCHOBE PA3TMYHBIX
TEXHOJIOTHYECKUX TMPOIECCOB, TMPUHIUIMAX JCUCTBUS PA3MYHBIX  amnmaparoB, MalldH |
pUOOPOB; (PU3NYECKYIO CYIITHOCTh PA3HOOOPA3HBIX MPUPOIHBIX MPOIECCOB U SBJICHUMH;
aHAJIM3UPOBATh U (POPMYJIHUPOBATH OCHOBHBIC (DM3MYECKHE 3aKOHBI U TMPHUHIUIIBI TIPH

aHaIM3€¢ TPUPOJHBIX W TEXHUYECKUX TIPOIECCOB W  SIBJICHHWH, BO3HHUKAIOUIUX B
npodeCCHOHANTBHOM JEATEIHHOCTH, IMPU Pa3pabOTKE HOBBIX TEXHOJOTHUYECKHX IIPOIIECCOB,
MMPOM3BOJICTBCHHBIX MAIIMH W KOMIUICKCOB C NMPUMEHEHHEM COBPEMEHHBIX KOMITBIOTEPHBIX
TEXHOJIOTHH;
BIIaJICET: HABBIKAMH HATYPHBIX IKCIEPUMEHTOB C MOCIeAyIomIe 06paboTkoil nX pe3ynbTaToB,
METOJIJaMHd MaTE€MaTUYECKOr0, KOMIIBIOTEPHOTr0 M (U3MYECKOT0 MOJCIUPOBAHHS, METOJIAMH
pelIeHns TeXHUYECKHX 3a/lad, pacyeTa MPOU3BOJACTBEHHBIX MPOIECCOB M KOHCTPYUPOBAHUS
COOPY)KEHUIA, MaIlIMH U TEXHOJIOTHYECKOTO 000y I0BaHUSI.

OrneHka «XOpOIl0Y» BBICTABIAETCS CTYACHTY, €ClIM B 0a30BOM M YACTHYHO B MOBBIIIEHHOM
YpPOBHE OH:

3HAET: OCHOBHBIE (PM3UYECKUE 3aKOHBI U MPUHIUIIBI, KOTOPHIE JISKAT B OCHOBE PA3IUYHBIX
TEXHOJIOTUYECKUX TMPOLECCOB, MPUHUUIBI JACUCTBUS PA3IMYHBIX  aNllapaToB, MalluH U
npuOoOpPOB; (U3HUECKYIO CYIIHOCTh Pa3HOOOpa3HBIX MPUPOIHBIX MPOLECCOB M SIBICHU;
MPOLIECCHI B3aMMHOTO MPE00pa30BaHus ANEKTPUIECKON U MEXaHUYECKOW SHEPrUu;

yMeeT aHaTu3upoBaTh U (POPMyYIHPOBATH OCHOBHBIC (PU3NYECKHE 3aKOHBI M TMPHUHIIMIIBI,
KOTOpBIE€ JIeKAaT B OCHOBE PAa3jIMYHBIX TEXHOJOTMYECKUX MPOLIECCOB, MPUHLMIBI JEHCTBUS
pa3IMYHBIX  anmaparoB, MAallMH U TPUOOPOB; (PUIUYECKYIO CYIIHOCTh pPa3HOOOpPa3HBIX
MIPUPOIHBIX MPOIIECCOB U SBICHHI; MPOIECCH B3aUMHOTO MPE0Opa30BaHMs ANEKTPUUECKON U
MEXaHUYECKOM SHEPTUH;

BIIAJICET; HABBIKAMU HATYPHBIX OJKCIEPUMEHTOB C TOCHEIyIomed o0paboTKol ux
pE3yIbTaTOB, METOIaMU MaTEeMAaTUYECKOTO, KOMITBIOTEPHOTO U (PH3UUECKOTO MOJICITHPOBAHUS,



MCTOAaMMU PCIICHHUA TCXHUYCCKHUX 3alad, pacdycrta IMPOU3BOACTBCHHBIX MPOLCCCOB U
KOHCTPYHPOBAHUS COOPYKCHHIA, MAIIIH ¥ TEXHOJIOTHYECKOT0 000y I0BaHUSI.

OreHKa «yI0BIETBOPUTEITHHO» BBICTABIISIETCS CTYICHTY, €CJIM YaCTUYHO B 0230BOM OH:

3HA€T HEKOTOPbIE  METOAbl AHAIM3a W  MOJECIUPOBAHUA, TEOPETHUYECKOTO U
IKCIEPUMEHTAJILHOTO HCCIIECNOBaHUS, (PU3UYECKYIO CYIIHOCTh Pa3HOOOPA3HBIX MPHPOJIHBIX
MPOLIECCOB U SIBJIICHUI;

yMEeT 4YacTUYHO AaHaJM3UpOBaTh U (QOPMYIUPOBATH METOJBI TEOPETUYECKOTO U
IKCMEPUMEHTAILHOTO HCCIICIOBAHUS, (PH3UYECKYIO0 CYIIHOCTh Pa3HOOOPA3HBIX MPHPOJIHBIX
MPOLIECCOB U SIBJICHUIA;

OrneHka «HEYJOBIECTBOPUTEIHHO» BBICTABIISCTCS CTYIEHTY, €Clii B 0a30BOM ypOBHE OH
HMECT NOBCPXHOCTHBIC HCIIOJHBIC 3HAHHA OCHOBHBIX (i)I/IBI/I‘-IeCKI/IX 3aKOHOB W NPUHOUIIOB,
KOTOpBIE JIEKAT B OCHOBE PA3JIUYHBIX TEXHOJIOTHUYECKUX MPOIIECCOB.

2. OnucaHue MKAJbI OICHUBaAHUA

MaxkcuManbHO BO3MOKHBIN Oalll 3a BECh TEKYIIUH KOHTPOJb YCTAHABIMBAETCS PaBHBIM
55. Teky1ee KOHTPOIbHOE MEPOIIPUSATHE CUUTACTCS CAAHHBIM, €CITU CTYJIEHT MOJYy4YHII 332 HErO
He MmeHee 60% OT YCTaHOBJICHHOTO IS 3TOTO KOHTPOJISI MaKCUMAaJIbHOTO Oarta. PedTHHTOBBIM
0asu1, BHICTaBJISIEMbIN CTYACHTY 3a TEKyIllee KOHTPOJIbHOE MEPOIPUITHE, CAAHHOE CTYIEHTOM B
YCTaHOBJIEHHbIE TpaUKOM KOHTPOJIbHBIX MEPONPUATHN CPOKH, ONMPEAESeTCs CIEAYIOIINM
obOpazom:

YpoBEHBb BBINOJHEHHUSI KOHTPOJIBHOTO PeliTuHroBBIN 6amn (B % oT
3aaHuA MaKCHUMaJIbHOTO 0asiia 3a KOHTPOJIBHOE 3aJaHuUE)

OTAMYHBINA 100

Xopommuid 80

Y 10BAETBOPUTEIbHBIN 60

HeynonerBopuTenbHbII 0

3.MeTtoauyeckue MaTepualibl, oNpeaesiionye npouexypbl OeHUBAHUS 3HAHUI, YMEHU,
HABBIKOB M (WJIHM) ONBITA JAEATEJIHLHOCTH, XAPAKTePU3YIOLUUX 3Tanbl (OPMHUPOBAHUS
KOMIIeTeHIU

[Ipouemypa npoBeneHus: TaHHOTO OIIEHOYHOT'O MEPOTIPHATHS BKITIOUYAET B ce0sl BHIIOIHEHUE
COBOKYITHOCTH Pa3HOYPOBHEBBIX KOHTPOJIBHBIX 3314, PE/ICTABICHHBIX B METOAUYECKUX YKa3aHHIX
JUIS TAHHOM CIIENNAIBLHOCTH.

[Ipeanaraemble cTyAeHTY 3aaHust TO3BOJISIIOT IpoBeputTh OITK-2 koMmeTeHImm.

JIn1st MOJIrOTOBKY K JTAHHOMY OIIEHOYHOMY MEPOIPUSITUIO HEOOXOAUMO BIIAJIETh 3HAHUAMH,
MOJTY4YeHHBIMH Ha JISKIIMOHHOM Kypce JUCIUILIMHBI ¥ B XOJIE CAMOCTOSITENILHOM paboThI CTy/IEHTA.

[Ipy moAroTOBKE K OTBETY CTYAEHTY MPENOCTABISETCS MPABO IMOJIB30BAHUS CIIPABOYHBIMU
MaTepuaiaMi, KaIbKYJISITOPOM.

[Ipu npoBepke 3a1aHus1, OLIEHUBAKOTCS:

-METO/l pELLICHUS 3a/1aHMS;

-TIOIXO]I;

-TOYHOCTb PACYETOB,;

-TOCIIEIOBATENILHOCTD M PALIMOHAILHOCTD BBITIOJTHEHUSL.




3 cemecTp
ba3oBrlii ypoBeHb

Tema 1. DaexkTpuyecrso.
DNEKTPUIECTBO U MAarHETH3M.
DEeKTPOCTaTUYECKOE TI0JIE B BaKyyMe.
Onextpudeckuit 3aps. 3akon Kymona.
DNeKTpOCTaTUIECKOE TIOJIE.
[TpuHIMT CYynepro3nIuK AIEKTPOCTATHYECKUX MTOJIEH.
Teopema "aycca 15 37€KTPOCTATUYECKOTO MOJISl B BAKYYME.
Hupkynsus BEKTOpa HANPSHKEHHOCTH JJIEKTPOCTATUYECKOTO OISt
[NoTeHnna HIEKTPOCTATHYECKOTO OIS,
DNeKTpOCTaTUYECKOE TI0JIE B BellecTBE. TUIIBI TUITIEKTPHKOB.
. onspuzanus qusnekTpukos. [lossipr30BaHHOCTS.
. HanpsbkeHHOCTD 1OJIst B IMAJIEKTPHUKE. DIEKTPUIECKOE CMECHUE.
. Teopema I'aycca 151 2JIEKTPOCTATHYECKOT O NOJISL B TUIIEKTPUKE.
. YcIiioBust Ha TpaHUIIe pasjeria IBYX JUJIEKTPHUECKUX CPE].
. CerHeToaneKTpuKy.
. [IpOBOTHUKH B 3JIEKTPOCTATUUECKOM TIOJIE.
. DNEKTPOEMKOCTh YEAMHEHHOTO TPOBOJHUKA.
. Kongencaropsl.
. DHEprus EKTPOCTATHYECKOTO MOJIS.
. DHeprus 3apsKEHHOT0 TPOBOIHUKA.
. DHEprus 3apsHKEHHOT0 KOHJIEHCATOPa.
. Knnaccuueckast Teopus 37€KTpONpPOBOJHOCTH METAILIIOB
. DIIEKTPUYECKHI TOK, CUJIA U IUIOTHOCTh TOKA.
. CTOpOHHHE CHUJIBI.
. [Ipuposia cTOpoHHUX CHII.
. DNEKTPOABIKYIIAsl CUJIa U HAIPSIKEHUE.
. ConpoTUBIIEHHE MPOBOIHUKOB.
. 3akoH OMa Ji71s1 HEOJTHOPOIHOTO Yy4acTKa LEemnu
. [IpaBuna Kupxroda 1151 pa3BeTBICHHBIX LIETICH.
. MomHocts ToKa. 3akoH Jlxoyisa-Jlenua.

. [lonaTue snepruu.

. PaboTa cunbl. DnementapHas paboTa CHIIBL.

. MOIIIHOCTb.

. Kunernueckas sHeprus.

. [loTeHnmanbHas SHeprusl.

. 3aKOH COXpaHEeHHsI SHEPTUH.

. DNEKTPUUECKUN TOK B BaKyyMe.

. [lonsitrie smuccun. TepMOITEKTPOHHAS] SMUCCHSL.
. DNEKTpUUECKU TOK B raszax.

. [Ipotieccel HOHU3AITUHL.

. [Ipouiecc pekoMOUHAITIH.

. DIEKTPONPOBOTHOCTh CIIA00MOHU3UPOBAHHBIX T'a30B
. [IpOBOTHUKH B 3JIEKTPOCTATUIECKOM TIOJIE.

. DIEKTPOEMKOCTh YeAMHEHHOTO MTPOBOIHHKA.

. Konnencaropsl.

. DHEprust JIEKTPOCTATHUECKOTO TOJIS.

RoOoo~NoGR~WDNE
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46. DHeprus 3apspKEHHOTO MPOBOIHUKA.

47. DHeprus 3apsKEHHOI0 KOHJEHCATOopa.

48. Knaccuueckasi Teopusi 3JeKTPOTPOBOAHOCTH METAIIIOB
49. DREKTPUUYECKUH TOK, CHJIa U INIOTHOCTH TOKA.

50. CTopoHHHE CHITBIL.

51. Ilpuposia CTOPOHHUX CHII.

52. DneKTpOABMKYIIAs CUIIa U HAIIPSDKEHUE.

53. . ConpoTuBieHne NPOBOAHUKOB. 3akoH OMa Uil HEOJHOPOIHOTO YJacTKa LEIH.
54. IpaBuna Kupxroda /uist pa3BeTBICHHBIX IIETICH.

55. MomHocTth Toka. 3akoH J[xoymnsa-Jlenna.

56. [lonsiTue sHEprum.

57. Pabota cuiiel. DnemeHTapHas padoTa CUJIbI.

58. MomHOCTSG.
59. Kunernueckas sueprus. [loTeHnnanpHas sHeprusi. 3aKOH COXpaHEHUS YHEPTUH.

NogkrowdE

10.
11.

CPTNovrwnr

Tema 2. Maruerusm.

OcHOBHbIE IOHATHS, TIOJIOKEHUS, BUABI U POPMBI SJHEPTHUH.

BHGKTPOMaFHI/ITHafI OHEPIrus — aKTHUBHAAd U pCaKTUBHAs COCTABJIAIOIIHEC.
DIEeKTPUYECKOE HAIPSKEHUE, TOK, MOIITHOCTD.

E)II/IHI/II_[I)I HU3MCPCHUA. q)yH}IaMeHTaHBHBIe 3aKOHBI U IIOHATHUA DJICKTPOTEXHUKH:
MaruauTtHoe 1noJje JBUKYIIErocs 3apsiia.

Cuna Awmmnepa. Cuna JlopeHnia.

,Z[BI/I}KCHI/IG 3apsAKCHHBIX YaCTHUI[ B MArHUTHOM IIOJIC.

Tema 3. JjileKTPOMArHUTHASI MHAYKIMSL.

3akon Papanes.

YpaBHeHusa Makcsernia.
DNEeKTPOMArHUTHEIE KOJICOaHusI.
Bpaiienue paMku B MarHUTHOM TIOJIE.
NHAyKTUBHOCTH KOHTYpA.
CamouHIyKIIHUs.

Toku ®yko.

Toku npu pa3MbIKaHUU W 3aMbIKAHUU AJIEKTPUUYECKOM IIEIH.
B3anmHas uaaykus.
TpancdopmaTopsl.

DHeprusi MarHUTHOTO TIOJIS

Tema 4. OnTuka. KBantoBasi npupoaa usryyeHus.

OCHOBHBIC 3aKOHBI OITHKH.

[TosmHOE OTpakeHue.

ToHKHE TUH3EL.

N3o00pakenue npeaAMeToOB ¢ TOMOIIBIO JTHH3.

Abeppaliiii ONTUYECKUX CHCTEM.

OcHoBHbIE (HOTOMETPUYECKUE BETHUUNHBI U €IMHUIIBI KX U3MEPEHHUS.
DJIEMEHTHI JEKTPOHHON ONTHUKHU.

Noor~wnPE

Tema S. Unrepdepennus cBera.

1. Pa3BuTHe mpeacTaBIeHUI O IPUPOJIE CBETA.



KorepeHTHOCT 1 MOHOXPOMATHYHOCTH CBETOBBIX BOJIH.
WuTepdepeniys ceera.

Metoib1 HaOMIOICHUST UHTEPPEPEHITUU CBETA.
WuTepdepeniys cBera Npu OTPKEHUU OT TOHKHX IICHOK.
[Tpumenenne naTEpEPEHIINH CBETA.

ok wN

Tema 6. ludpakuus cBera.

[TpuHnun [rolirenca - @penens.

3onbl Openernsi.

[IpssmonurHeNHOE pacpOCTPaHEHHUE CBETA.

Hudpaxuus Openens Ha KPYriioM OTBEPCTUH U JIUCKE.
Hudpakuus Opayrrodepa Ha 0JHON TIEITH.

Hudpakuronnas pemetka. [lpocTpancTBeHHas penieTka.
Paccesnue cera. {udpaxius Ha IpoCTPaHCTBEHHOM pELLETKE.
Pa3pemmaromiast crocoOHOCTh ONTUYECKUX TPUOOPOB.

[TonsiTe o ronorpagumu.

©CoN~ LN E

Tema 7. [lonsipu3zanus cBerta.

EcrecTBeHHBIN 1 OJISIPU30BAaHHBINA CBET.

[Tonspuzanus cBeTa Npy OTPAKEHUN U MIPEIIOMIIEHUH Ha TPAHULE ABYX AUAJIEKTPUKOB.
[Tonspuzanus npu ABOMHOM JIy4EPETOMIICHUH.

[Tonsgpu3zannoHHbIE IPU3MBI U TOJISIPOUIBIL.

AHaln3 NOJIIPU30BAHHOTO CBETA.

HckyccTBeHHas onTUyecKasi aHU30TPOTIHS.

Bpamenne niaocKocTy NOoJIspA3aLiy.

NoookrwbdE

Tema 8. OnTHKa IBMAKYIIHXCS CPel.

CkopocTh cBeTa.
OnbiT ®Ou3zo.

OmneiT MaiikenbcoHa.
Dddext Homnepa.

el NS =

Tema 9. TenioBoe M3/Ty4eHHEe H JTIOMHUHECHEHITHSI.

TeroBoe u3nydeHne 1 JFOMUHECLIEHIIHSL.

3akon Kupxroda.

3akon Credana - bonprmana u 3akoH Buna.

®opmynel Panes - xunca u [Inanka.

Onrtuyeckasi IUPOMETPHUSL.

TeroBbie ncTouHUKH cBeTa. POTO3H(EKT U ero NIprUMeHeHue.

Macca 1 ummynsc GoToHa.

Hasnenue cera. Ddpdext Komnrona.

EnnHCTBO KOPITyCKYJISIPHBIX U BOJIHOBBIX CBOMCTB 3JIEKTPOMArHUTHOT'O U3TyYEHHS. .

©CoNoO~wWNE

TemalO. KBanTOBasi npupoaa u3Jry4eHHus .

Bbopogsckas Teopust aToMa BOAOpOA.
Monenu atoma Tomcona u Pesepdopna.
Jluneituatelii CIEKTp aToMa BOAOpPOAA.
Iocrynate! bopa.

OnsiTel @panka u ['epua.

agrwbdE



RoOoo~NoGa~wNE

N

0.
. Jlazepsr.
12.
13.
14.
15.
16.
17.
18.
19.
20.
21.
22.
23.
24,
25.
26.
27.
28.
29.
30.
31.
32.
33.
34.
35.
36.
37.
38.
39.
40.
41.
42.

Cnekrp aToma Bogopoaa 1o bopy.

Tema 11. Atomuas ¢usuka.

ATOM BOJIOpPO/IAa B KBAHTOBOM MEXAHHKE.
CrieKTphl 1IENOYHBIX METAJJIOB.

[IInprHa CIIEKTPaJIbHBIX JTUHUM.
MYyJIBTUILNIEKCHOCTD CIIEKTPOB M CIIUH JIEKTPOHA.
MarHuTHbBI MOMEHT aToOMa.

PenTrenoBckue cekTpsl.

Mougnekynsl. [Ipupoaa XuMUYECKOU CBSI3H.
MoneKkynsipHbI€ CIIEKTPHI.

KombunammonHnoe paccesinue cBera.
BrIHYX/1I€HHOE H3ITy4YECHHE.

KBanTOBas crarucrtuka.

@®a30B0O€ NPOCTPAHCTBO.

DyHKIUA pacipeeeHus.

[TonsiTue o kBaHTOBOM cTathcTUKe bo3e-DitHiTeitna u @epmu-/{npaka.
BbIpoKI€eHHBII SJIEKTPOHHBIN a3 B METAJUIAX.
KBaHTOBas TEOPHS TEMIOEMKOCTH.

DOTOHBI.

KBaHTOBas TEOpHS 3IEKTPONTPOBOJHOCTH METAIIIIOB.
CBepXnpoBOAUMOCTb.

CtpoeHune KpucTaioB.

Toueunsie nedexTr B KpucTauiax. Jucmokanum.
JlroMuHECIIEHIIMS TBEPABIX TEIL.

[ToHsiTHE O 30HHOW TEOPUU TBEPIBIX TEII.
Mertanibl, AMBIEKTPUKH, TOTYITPOBOJHUKH.
CobcTBeHHast MPOBOJMMOCTD MOJTYIIPOBOIHUKOB.
[IpuMecHas mpoBOAMMOCTb MOIYIPOBOJHHUKOB.
POTONPOBOAUMOCTD MOTYITPOBOJHHUKOB.
JlroMuHECIIEHIIMS TBEPABIX TEIL.

KoHTakTHas pa3HOCTh NOTEHIMAJIOB.
TepmoanexkTpuyeckue sBICHHUS.
[TonynpoBOAHUKOBBIE TUObI U TPUOIBL..

CocraB U XapaKTEPUCTHUKU aTOMHOTO Spa.
Macca u sHeprus CBsi3H spa.

Mogenu aToMHOTO sapa.

S nepHble CUITBL.

PannoakTuBHOCTB.

SAnepHblie peakuu.

[enenue saep.

TepmosinepHble peakiuu.

Buzbl B3auMoaeicTBUI U KIIACChl 3JIEMEHTAPHBIX YACTHIL.
MeToapl perucTpanuu 1eMEHTapHbIX YaCTHULL.

Tema 12. DiieMeHTHI KBAHTOBOM (pU3HKH.

TemioBoe N3iTydyeHUE U JTIOMUHECLEHITHS.
3akon Kupxroda. 3akon Credana - bonsiimana u 3akoH BuHa.
®opmynsl Pones - [lxkunca u [1nanka.



ROOo~NoOA

0.
. JInHenyaTsIil CIIEKTP aTOMa BOAOPOAA.
12.
13.
14.
15.
16.
17.
18.
19.
20.
21.
22.
23.
24,
25.

OnTHueckasi IMPOMETPUSL.

TennoBble HCTOYHUKH CBETA.
®oTo3¢hheKT 1 ero npuMeHeHHE.
Macca u umiynsc GoTOHa.
Hasnenue ceeta. Dpdext Komnrona.

EI[I/IHCTBO KOPIMYCKYJISIPHBIX U1 BOJIHOBBIX CBOMWCTB QJICKTPOMArHUTHOT'O U3JIYyYCHUS.

Mogenu aroma Tomcona u Pesepdopna.

[Tocrynatel bopa.

Oneitel ®panka u I'epua.

CrexTp aroma Bojioposa o bopy.
KopryckynsipHO-BOTHOBOM TyaJIi3M CBOMCTB BEILIECTBA.
Hexkotopsie cBoiicTBa BOJIH e bpoils.

[IpuHIHIT HEONIPENETEHHOCTH.

Vpasuenue Ipeaunrepa.

CTaTuCTUYECKHI CMBICI BOJTHOBOU (DYHKIIUH.
KBanTOBaHue sHEpruu.

KBaHTOBaHHE MOMEHTA UMITYJIbCA.

[IpuHIMn cyneprnos3uiuu.

[IpoxosxaeHune yacTuilbl Yepe3 NOTeHIUAIbHBIN Oapbep.
TynnenbHbIN 2 PEKT.

JInHEeNHbII rapMOHUYECKUN OCIIMILIATOP B KBAHTOBOM MEXAHHUKE.

Tema 13. SInepnas ¢usznka. PU3NKa aTOMOB H MOJIEKYJI.

ATOM BOJOpOJa B KBAHTOBOM MEXaHUKE.
CrexTpbl MET0YHBIX METAJIIOB.
[[InpyrHa crieKTpaabHbIX JIMHUM.
MynbTUIUIEKCHOCTH CIIEKTPOB M CITUH JIEKTPOHA.
MarauTHEIA MOMEHT aToMa.
PeHTreHoBCcKuE CEKTPHI.
Mougnekynsbl. [Ipupoaa XuMUYECKOU CBS3H.
MonexkyaspHbIE CIIEKTPHI.
KombOunamnmonHoe paccesiHue cBera.

0 BeIHYXIEHHOE H3ITy4YCHHE.

1 Jlazepsl.

12 KsanrtoBas CTaTHCTHKA.

13 ®dazoBoe MpoCTPaHCTBO.

14 ®yukuus pacnpeneneHus.

P PO ~NOOTE WNE

Tema 14. SInepuasi ¢pusuxa. JjieMeHTHI KBAHTOBOW CTATHCTHKH.

ITonsTe o xBaHTOBOM cTaTucTUKE bo3e-DiHmrelina u @epmu-/lupaka.
BripoK1eHHBIN 2JIEKTPOHHBIN a3 B METaJUIAX.

KBaHTOBas TeOpHS TEMIOEMKOCTH.

DOTOHBI.

KBaHTOBas Teopus 31€KTPONTPOBOJHOCTH METAIIJIOB.
CBepXpoBOIUMOCTb.

CrpoeHne KpuCTalIoB.

Toueunsie neekThl B KpucTauiax. Jucnokanuu.

. JIromuHecueHUHs TBEPABIX TEIL.

10. ITon

wWooNoU~wWNPE



11. ATue o 30HHOM TeopUHU TBEPIBIX TEIL.

12. Metanmsl, AUAIEKTPUKH, TTOTYIPOBOIHUKH.

13. CobcTBEeHHAS TPOBOIUMOCTH TOIYIIPOBOJHUKOB.
14. IIpumecHast MPOBOIUMOCTD MOJIYIPOBOIHUKOB.

Tema 15. DaeMeHnTsI (l)](l?.l/IKI/I ATOMHOTI0 sA/Ipa U 3JICMEHTAPHbLIX YaCTHUI{

RoOoo~Noa~wNE

DOoTONPOBOAUMOCTb MOITYIPOBOJIHUKOB.
JIroMuHeCEHIIUS TBEPbIX TEI.
KoHTakTHas pa3HOCTh NOTEHIMAJIOB.
TepmoanexTpudeckue sBICHHUS.
[TonynpoBOAHUKOBBIE TUOABI U TPHOIBI.
CocTaB 1 XapaKTepUCTHUKU aTOMHOTO si/1pa.
Macca 1 3Heprus CBs3HU sApa.

Moenu aToMHOrO siapa.

S nepHbie cumbl.

0. PagnoakTUBHOCTS.

11. SAnepHble peakuuH.

12. lenenue spaep.

13. TepmosinepHBIE peaKIUH.

14. Buapl B3auMOJICHCTBUN U KJIACCHI DJIEMEHTAPHBIX YaCTHII.
15. MeTo1bl peructpaiyu 31eMEeHTapHBIX YaCTHII.

©CoNOOR~WNE
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Tema 16. Sinepnas ¢uznka. Pu3nKa aTOMHOI0 Pa U YJT€MEHTAPHBIX YACTHIL.

CocTtaB 1 XapaKTepUCTHUKH aTOMHOTO Si/ipa.

Macca u 3Heprus cBA3U sApa.

Mogenu aToMHOTO fAJIpa.

Snepnbie cuiibl. PagnoakTUBHOCTD. SIJiepHbIE PEaKInu.

Henenue sanep. TepmosiepHble peakiuu.

Bubl B3aMOIeHCTBUNA U KJIACChI 3JIEMEHTAPHBIX YaCTHII.

Meromp! perucTpaliy IeMeHTaPHBIX YACTHII.

MiriooHBI U UX CBOMCTBA. Me30HBI U UX CBOMCTBA.

Yactuiet n aHTHYacTUIEL | nrieporsl. CTpaHHOCTH M YETHOCTD AJIEMEHTAPHBIX YaCTHII.

Hetitpuno. Kitaccudukarus sneMeHTapHBIX 9acTuil. KBapku

IloBbIlIEHHBI YPOBEHb.

Tema 1. DiekTpr4ecTBO.

0.
1.
12.
13.

RBPpowoo~NoOk~wNE

DNEKTpUUYECKUI TOK B BaKyyMe.

[TonsaTre smuccun. TepMOIIEKTPOHHAS! SIMUCCHUS.
DNEKTpUUYECKUN TOK B rasax.

[Ipoueccel HOHU3ALMH.

[Ipouecc pekoMOUHAIIH.

DEeKTPONPOBOAHOCTD CIA00MOHNU3UPOBAHHBIX I'a30B.
Buxpesoe anekTpuueckoe nosie.

Tox cmemeHus.

CKopocCTh pacnpoCcTpaHEHHs dJIEKTPOMAarHUTHBIX BO3MYLIECHH.
WHuBapuaHTHOCTH ypaBHEeHUI MakcBesuia OTHOCUTENbHO MpeoOpazoBanuii JlopeHna.
PensruBuctckoe npeoOpa3oBaHue MOJEH, 3apsI0B U TOKOB.
OTHOCHUTENBHOCTD MAarHUTHBIX U AJIEKTPUYECKUX MTOJIEH.
DNEKTPOCTATUUECKOE T0JIE B IUNIEKTPUUIECKON Cpele.
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16.
17.
18.
19.
20.
21.
22.
23.
24,
25.
26.
27.
28.
29.
30.
31.
32.
33.
34.

35.
36.
37.
38.
39.
40.
41.
42.
43.

44,
45.
46.
47.
48.
49,
50.
o1.
52.
53.
54,
55.
56.
S7.
58.
59.
60.
61.
62.
63.

. JAM3IEKTPUKH C HETIOJISIPHBIMU MOJIEKYJIAMH.

. JAM3IEKTPUKH C MOJISIPHBIMU MOJIEKYJIaMH.

HoHHBIE AUBIIEKTPUKH.

DneKTpoHHas WK AeGOopMaIMOHHAS TOJISIPH3AIHSI.

OpueHTalMOHHAs! WU TUIIOJIbHAS TOJISPU3ALMSL.

WNonHas nonspusanus.

JusnexTpuueckas IPOHUIIAEMOCTb CPEIbl

[ToHATHA MHIYLIMPOBAHHOTO 3apsiaa.

EMKOCTB IJIOCKOTO KOHZIEHCATOpA.

EMKOCTh IMIIMHPUYECKOTO KOHJIEHCATOPa.

EmKocTh cdepuueckoro KoHAEHCaTOpA.

CoennHeHNne KOHAEHCATOPOB.

DHeprus cucTeMbl HENOIBUKHBIX. TOUYEUHBIX 3apsi/10B

[ToHIEPOMOTOPHBIE CUITHL.

Kakue cuibpl MOXKHO paccMaTpHBaTh Kak HE 3JIEKTPOCTATHUECKOTO MPOUCXO0XKIEHUS?
KonunuecTBeHHas XxapakTepruCTUKa CTOPOHHUX CHII

OAHOPOIHBIE U HEOJHOPOIHBIE YUACTKU LENH

VYpaBHeHHE HUPKYISIUU BEKTOPA HAIPSPKEHHOCTH MOJIsi CTOPOHHUX CHJL.
Hamnpsixenne Ha ydacTke nenw.

DJIEKTPUYECKHE TOKH B METaJIaxX.

OcHOBHBIE 3aKOHBI AIEKTPUYECKOTO TOKA B KJIACCHUYECKOI TeopHUH
AJIEKTPOIIPOBOHOCTH METAJIOB.

Enununna snexkTprudecKkoil MpoBOAUMOCTH.

Enununna yensHOTo 3IeKTPUYECKOT0 COMPOTUBIICHMS.

3akon Oma B quddepenmansHoi hopme.

TemmnepaTypHas 3aBUCUMOCTb COIIPOTUBIICHUS.

PaGota u MoHOCTH TOKA.

3akon Jlxoyns-JleHma B uHTErpaibHOU (hopme.

VY nenbHas TEIIOBasi MOLHOCTh TOKa.

UTo HaA3BIBAIOT Y3JIOM DJIEKTPUUECKOM LIeTH?

Uto HeoOXO0AMMO 3HATh IPU pacueTe CIOKHBIX Lenel ¢ MPUMEHEHHEM 3aKOHOB
Kupxroda?

3akoH OMaB KJIaCCUYECKOUN TEOPUH 3JIEKTPOIPOBOJHOCTH METAILIOB.

3akoH Jlxoynsa-JIeHnaB KI1acCUYeCKOW TEOPUH JIEKTPOIIPOBOIHOCTH METAJIIOB.
3akoH Bunemana-®paHuas KIaCCUUECKOW TEOPUH IEKTPOIIPOBOJHOCTH METAIIJIOB.
PaGota BbIX0/a IEKTPOHOB U3 METAJLIOB.

OMUCCUOHHBIE SBJICHUS U UX TPUMEHEHUSI.

POTO3NEKTPOHHAS IMUCCHSL.

Bropuunas snekrponnas smuccusi. Koadduunent BTopudHON 371eKTPOHHOM SMUCCHH.
ABTO3JIEKTPOHHAs! IMUCCHSL.

CaMocTosATEnbHBIN ra30Bbld pa3psaa U €ro TUIIbL.

[limazma u ee cBoMCTBA.

3akoH OMaB KJIaCCUYECKON TEOPUH IEKTPOIPOBOAHOCTH METAIIIOB.

3akoH /[xoynsa-JIeHnaB Ki1lacCM4eCKON TEOPUU DJIIEKTPOIIPOBOJHOCTH METAIIOB.
3akoH Bunemana-®paHaB KJI1acCUUECKON TEOPUH NIEKTPOIPOBOJHOCTH METAJIOB.
PaboTa BbIX0/1a DIEKTPOHOB U3 METAJIOB.

OMHCCUOHHBIE SIBJICHUS U UX IPUMEHEHHUS.

@DOTOAIEKTPOHHAS YMUCCHSL.

Bropuunas snexrponHas smuccusi. KoahduumrenT BTOpUYHON 37€KTPOHHOM SMHUCCHH.
ABTORJIEKTPOHHASI YMUCCHSL.

CaMoCTOATENBHBIN Ia30BbIN pa3psl U €0 TUIIBIL.

[lia3zma u ee cBoMcCTBA.



RBPBOooo~NoO WD R

32.
33.
34.
35.
36.
37.
38.
39.
40.
41.
42.

43.
44,

0.
1.
12.
13.
14.
15.
16.
17.
18.
19.
20.
21.
22.
23.
24,
25.
26.
27.
28.
29.
30.
31.

Tema 2. Marnerusm.

[ToToku 3aps>KEHHBIX YACTHUIl B MATHUTHOM TIOJIE.
YckopuTenu U aHaIM3aTOPhI 3apSHKEHHBIX YaCTHII.

Dddexr Xomra.

B3aumoeiicTBre mapamienbHbIX TOKOB.

KoHTyp ¢ TOKOM B MAarHUTHOM TIOJIE.

[ToTok BeKTOpa MarHUTHON MHAYKIIUH.

Teopema ["aycca 1t 10JI1 BEKTOpAa MATHUTHON UHIYKIIMH.
HamarnnueHHoCTh BemecTna.

[TapamarneTukmu.

JlnamarneTuku.

deppoMarHeTuKH.

[Ipupona peppomarnerusma.

[ToToku 3aps>KEHHBIX YACTHUIl B MATHUTHOM TIOJIE.
VYckopuTenu U aHAIM3aTOPhI 3apPSHKEHHBIX YaCTHII.
BuxpeBoe anekTpuueckoe nosie.

Tok cmenieHus.

CKopocTh pactpoCTpaHEHUs AIEKTPOMArHUTHBIX BO3MYIIICHUH.
WNuBapuanTHOCTH ypaBHEHU MakcBeia OTHOCHTENBEHO TTpeoOpa3oBanuii JlopeHia.
PenstuBuctckoe mpeoOpa3zoBaHue MOJICH, 3apsI0OB U TOKOB.
OTHOCHUTENHPHOCTh MATHUTHBIX M AJICKTPUIYECKUX MTOJICH.
Pamka ¢ Tokom. HanpaBnenre MarHuTHOTo moJis.

BekTtop MarHUTHOM MHAYKIUU.

MakpoTOKH U MUKPOTOKH.

Cassb MexnyB u H.

ITono0Oue BEKTOPHBIX XapaKTEPUCTHK DIEKTPOCTATUYECKOTO U MATHUTHOTO MOJIEH.
MaruuTHOE 10JIE IPSAMOTO TOKA.

MaruuTHOE 10JI€ B LIEHTPE KPYrOBOI'O TOKA.

B3auMoelicTBrE napauieibHbIX TOKOB.

MarHuTHas MOCTOSIHHAS.

EIMHUIBI MArHUTHOM MHAYKLIUH U HAIPSHKEHHOCTU MAarHMTHOTO TIOJIS.

TeopeMa 0 UUPKYIALMU BEKTOPA MArHUTHOM MHIYKIHMHU (3aKOH IOJHOTO MArHUTHOIO
IOJIsT).

MarHuTHOE T10JI€ TOPOH/a B BaKyyMe. DJIEKTPUUECKOE TI0JIE

DIIEKTPUYECKOE TI0JIE B 30HE IEPEMEHHOIO MArHUTHOTO TIOJIS.

MarHuTHOE 110J1€ CBOGOIHO JBHIKYILETOCS 3aps/ia.

EAMHUIBI MATHUTHOTO MOTOKA.

Teopema I'aycca st 101 BEKTOPA MArHUTHOM MHIYKIHMH.

IToTOKOCLIEIIEHHE.

Pa6oTa 110 IepEeMEIEHUIO IPOBOAHMKA ¢ TOKOM B MArHUTHOM TIOJIE.

Pa6oTa 110 epeMEIEHUIO KOHTYpa ¢ TOKOM B MArHUTHOM TIOJIE.

3aKOH MOJHOTO TOKA JIs MATHUTHOTO T10JISL B BENIECTBE.

VcoBUE Ha TPaHUIIE pa3/iena JBYX MarHETHKOB.

B Kakux ciydasx HaMarHM4MBaHUs B PEpPPOMArHETUKAX HAOIIOAAETCS OCTATOUHAS
HaMarHU4E€HHOCTb.

KospuuTreHas cuia.

SIBJIeHHE MArHUTHOTO TUCTEPE3UCA.

Tema 3. DjIeKTPOMATrHUTHAST HHAYKLMA.



ROo~No O~wdE

OnsiTel @apagnes.

IIpaBuiio Jlenna.

DNEeKTpOABMKYIIAsk CUJIA JIEKTPOMArHUTHON MHAYKIUH.

O/1C uHAYKIMU B HENOABWKHBIX IIPOBOIHUKAX.

SIBieHMe MarHUTHOTO CKUH-3((eKTa.

Enununa nHIyKTHBHOCTH.

B3anmHuas uaayKius.

B3aumHas M”HAYKTUBHOCTb KOHTYPOB.

BriBeuTe u 00BSICHUTE BRIPAKEHHE IS TNIOTHOCTH TOKA CMEIICHHS.

0. Hoquy IMOCTOSAHHBIC DJICKTPUYCCKUEC U MAI'HUTHBIC I1OJISI MOKHO pacCMaTpruBaTh

000Cc00JIEHHO ApYT OT Apyra? 3anuiiuTe A1 HUX ypaBHeHUs: MakcBesia B o0enx
dbopmax.

11. [louemy ypaBHeHMsI MakcBelia B MHTETpajibHOU (hopMe sBIsit0TCA OoJiee o0mumMu?
12. Kakuie 0CHOBHBIC BBIBOJIBI MOYKHO C/IeJIaTh HA OCHOBE TeOpUU Makcpernia?

N

Noobkow

Tema

o s n

o

Tema 4. OnTuka. KBanToBasi npupoaa u3ayyeHus.

MoskeT i BOSHHKHYTH SIBJICHHE ITOJTHOTO OTPaKEHUS, €CITH CBET MPOXOJINT U3 BOJIBI B
CTEKJIO?

B gem 3akmrouaercst GU3nYECKuid CMBICT a0COTIOTHOTO TIOKA3aTels MPEIOMIICHHUS
cpeapbl?

B gem 3akmrouaeTcst mpuHIUT PabOTHI CBETOBOIOB?

B gewm 3akmrouaercs npunnun @epma?

Kak ocymiecTBisieTcst moctpoeHue U300pa>keHus IpeMETOB B JTMH3aX?

UeM 0TIMYAIOTCS SHEPTETUYECKUE U CBETOBbIE BETMUUHBI B (OTOMETPUN?

MO3KHO JI B 3JIEKTPOHHO-ONTUYECKUX MTPe0Opa3oBaTeIsIX NOJYyYUTh YBETUUEHHOE
n3o0pakeHue OOJIBIIECH 0CBEIEHHOCTH, YeM npeamet? [louemy?

5. UuTepdepennus cBera.

OCHOBHBIE TIOJIOKEHUS ¥ BBIBOJIBI KOPIYCKYJIIPHOM M BOJITHOBOM TEOPUH CBETA.

B dem 3akmrouaercs ocHoBHas uaes reopuu [lnanka?

Kakyto BenmnuuHy Ha3bIBalOT BPEMEHEM KOT€PEHTHOCTH, JTTMHOM KOTEPEHTHOCTH?
KakoBa cBsi3p Mexay HUMU?

UTto Takoe onTHYECKas JUIMHA MTyTH, ONITUYECKask Pa3HOCTh X0aa?

[Touemy unTEpdEepeHIINI0O MOKHO HAOIIOAATh OT ABYX JIa3€POB U HENb35 OT JBYX
3JIEKTpOJIaMIT?

UYT0 Takoe Mmojockl paBHOM TOJIIIIMHBI M paBHOTO HAaKJIOHA? [ 16 OHU JTOKAJIM30BaHBI?
[Touemy nentp xosient HproToHa, HabM0a€MBIX B IPOXOSIEM CBETE, OOBIYHO
CBETJIBIN?

B uem 3akitouaercsi CyTb IPOCBETIIEHUS ONTUKU?

Tema 6. {udpaxuus ceera.

NoookrwbhPE

[Touemy nu¢paxuus 3Byka MOBCEHEBHO OoJiee OUeBUAHA, YeM audpakuus ceta?
KakoBsl nononnenus @penens k npuHuuny I'roiirenca?

Yro no3Bosini 00bsiICHUTH Tputun I'roiirenca- @penens?

B uem 3akiroyaercs NpuHUUN NOCTPOEHUs 30H PpeHens?

Korna nabmonaercs audpaxuus @penens, a korjaa Opaynrogepa?

Hudpaxius Openenst Ha KPYrioM OTBEPCTHH.

B gem 3akiouaercs ues royorpadupoBanus?



Tema’. Ilonsspusanus cBera.

=
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10.

Bo3moxHa jn nossipusarus Juist poI0JIbHBIX BOJIH?

UTo Ha3bIBaeTCs €CTECTBEHHBIM cBETOM? YacTUYHO MOJIIPU30BAaHHBIM CBETOM?
DJUIUNTUYECKU TOJISPU30BAHHBIM CBETOM?

Kak u3meHsieTcss MHTEHCHBHOCTh CBETA 3a MOJISIPU3aTOPOM IIPHU €0 BPALIEHUH BOKPYT
Iy4yKa eCTECTBEHHOIO cBeTa?

Kak npakTuyecky OTIMYUTh [UIOCKONOJISIPU30BAHHBIN CBET OT €CTECTBEHHOTO?

UeM oTIMYaIOTCS OTpULATENbHbIE KPUCTAILIBI OT MOJIOKUTENbHBIX? [IpuBeauTe
IIOCTPOEHHUE.

Yem 00ycii0BIEHO JBOMHOE JIydenpeoMIIEHHE B ONITUYECKH aHU30TPOITHOM
OJIHOOCHOM KpHCTaLie?

Kak ncnomnb3ys NIacTUHKY B YETBEPTH BOJIHBI U MOJISIPU3ATOP, OTIMYUTE UPKYISPHO
MOJISIPU30BaHHBIN CBET OT €CTECTBEHHOT0?.

UYewm 3ameuateneH yroJ bprocrepa? [Tokaxure, 4To npu BHINOIHEHUH 3aKOHA bproctepa
OTPaXCHHBIN U MPEIIOMIICHHBIN JTy4d B3aUMHO MEPHEHIUKYIISIPHBI.

OO0mbscHUTE AelicTBHE CBETOBOTO 3aTBOpa siueliku Keppa B coueTanuu ¢ nosisipuzaropom
Y aHAJIU3aTOPOM.

B yem oTiiume onTUYeCKO aKTUBHOCTH OT IBOMHOTO JTy4ENPEIOMIIEHUS?

Tema 8. OnTHKa IBHKYIIHMXCS Cpel.

=

10.
11.
12.
13.
14.
15.

[Ipumenenue onbiTa MaiikenbcoHa.

B guem ocHoBHOE oTnnume 3¢pdexra [Joruepa 1 cBETOBBIX BOJH OT dddekra [omnepa
B aKyCTUKe?

[Touemy nonepeunslii ekt lomnepa sBusercs penstuBucTckuM 3pdexrom? Yem on
00ycioBieH?

Tema 9. TentoBoe u3ny4eHue u JOMuHecHenuust. 3akon Kupxroga.

3akon Credana - bonpMana u 3akoH BrHa.

®opmynel Panes - xunca u [1nanka.

OnTrdaeckast mupoMeTpus. TermoBsie HCTOYHUKA CBETA.

®oroaddexr u ero mpumenenne. Macca v UMITyIbC (POTOHA.

Hasnenne cpera. Iddekr Kommrona.

EnuHCTBO KOPITYCKYISIPHBIX M BOIIHOBBIX CBOMCTB SJIEKTPOMAarHUTHOTO H3TyICHHS.

TemalO. KBanToBasi npupoaa usjiydyeHmus.

=

w

YTto Takoe QJICKTPOMArnuTHas1 BoaHa? KakoBa CKOPOCTb €€ paCHPOCTpaHeHHH?
KaxoBsl (bHSH‘ICCKPIG mponeccCoul, MPUBOAAINNEC K BO3MOKHOCTH CYHICCTBOBAHUA
QJICKTPOMAIrHUTHBIX BOJIH?

Hoquy Fepu B CBOHX OIIBITaX MCIIOJIb30Bal OTKpLITLIfI KoJIeOaTeIbHBIN KOHTyp?
Kakne XapaKTCPUCTUKHU IOJIA NepruoaANYCCKU HU3MCHAIOTCA B 661"}’]1_[31‘/’1
SHGKTpOMaFHHTHOﬁ BoJIHE?.

3anuimTe BOJHOBOE YpaBHCHUC JJIA BCKTOPOB EF un H MEPpEMECHHOT'O

QJICKTPOMATrHUTHOT'O IIOJIA.
Kak ONpCACIINTD O6’[>CMHyIO IJIOTHOCTDb SHCPIHUU B BHCKTpOMaFHHTHOﬁ BOJIHC.

Tema 11. Aromuan ¢usuka.
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UeM oTIMYAETCsI CEPOE TENO OT YEPHOTO?

B uewm 3akimouaercs pusndeckuii cMbICT yHUBepcanbHOU (yHkmu Kupxroda?

Kak 1 BOCKOJIBKO pa3 U3BMEHUTCS SHEPIETUUECKAsi CBETUMOCTb YEPHOIO T€Ja, €CIU €r0
TEPMOIMHAMHUYECKasl TEMIIEPATypa YMEHbBIIUTCS BABOE?

Kaxk cmecTuTcs MakCUMyM CHEKTPAJIbHOM INIOTHOCTH DHEPTE€TUYECKON CBETUMOCTH
YEPHOTO TeJla C MOBBIIIEHUEM TeMIIEpaTypbl?

Ucnons3ys popmyny Ilnanka, Haligure nocrosinayio Credana-bonsimana.

[Ipu xakux ycnoBusx u3 popmy:sl [Inanka nosyyarorcs 3akoH cMmelienus Buna u
dbopmyna Panes-/xxunca?

[Touemy ¢oTodrneKTpUIECcKre U3MEPEHUS BECbMa YyBCTBUTENBHBI K TPUPOJIE U
COCTOSIHHIO TIOBEPXHOCTH (poTOKaToaa?

Mo:xeT 11 30710Tast TUIACTUHKA CITY>KUTh (POTOCOTIPOTUBIICHUEM ?

Kak npu 3amanHOl yacToTe cBeTa M3MEHUTCS (POTOTOK HACBHIIIEHUS C YMEHBIIIEHHUEM
OCBEILIEHHOCTH Karoaa?

Kak u3 onbiToB o gporordpdexty onpenensercs nocrosinyas [lnanka?

[Ipu 3ameHe 0JHOTO MeTaia APyruM JJIUHA BOJIHBI, COOTBETCTBYIOLIAs KpacHOU
IpaHuLie yMeHbIIaeTcs. YTo MOXKHO cKa3aTh 0 padoTe BbIXOAA STUX METAJJIOB?

Kax ¢ momompro ypaBHeHust DiiHImTeitHa 00BsicHUTh [u [13akonb poTorddexra?
Hapucyiite u 00bsicHUTE BOJIbT-aMIIEPHbIE XapaKTEPUCTHKHU, COOTBETCTBYIOLINE IBYM
Pa3IMYHBIM OCBELIEHHOCTSM KaTo/1a MPU 3a/laHHON YacTOTE U IBYM Pa3iIN4HbIM
4acToTaM MpH 3aJJaHHON OCBEIIEHHOCTH.

UeMy paBHO OTHONIIEHHE JTABJICHUH CBETA HA 3€PKAJIbHYIO U 3a4YEPHEHHYIO
ITOBEPXHOCTH?

B gem oTnmume xapakTepa B3auMoIeicTBHS (OTOHA U AJIEKTpoHa TpH GoTodddexre
apdexre Komnrona?

Tema 12. DjeMeHTHI KBAHTOBOM (PU3UKH.

1.OneMeHTHI KBAHTOBOM CTATUCTHKH.

2.KBaHTOBasI CTATUCTHKA.

3.da30B0€ IPOCTPAHCTRO.

4 . DyHKIMS pacipeneneHus.

5.1lonsATHe 0 KBAaHTOBOM cTaTncTHKe bo3e-Ditamreitna n ®epmu-/Iupaka.
6.BeIpOskIEHHBIN AJIEKTPOHHBIN a3 B MeTajlIax.

7.KBaHTOBasI TEOPHSI TEMIIOEMKOCTH.

8.DOoHOHBI.

9.KBaHTOBasI TEOPHSI AIEKTPOMPOBOTHOCTH METAIIIOB.
10.CrepxmpoBoMOCTh

Tema 13. SInepnas ¢pusuka. ®U3MKA ATOMOB U MOJIEKY.I.

Yem otnmnuaercs 603e-ra3 ot pepmu-raza?

3anumure pacnpeaeneHue boze-Dnmrelina u ®epmu-/lupaka u 00bsICHUTE UX
¢uznyeckuit cmpici. Koraa oHn nepexosisT B KIIaCCHUECKOe paciipe/iesieHue
Makcsenna-bonpmana?

UYro takoe (azoBoe mpocTpaHcTBO? (pa3oBblif 00beM?

B uem npuHIMIIMANBHOE OTIMYNE KBAHTOBOM CTATUCTUKH OT KIACCHUYECKOM?
Kak 00BsicHsIeT KBaHTOBAsA CTAaTUCTUKA OTCYTCTBHE 3aMETHOTO OTJINYHS
TEIIOEMKOCTEN METAJIOB U IUAJIEKTPUKOB?

Kak 00BsICHUTD SIBJICHHE CBEPXITPOBOIUMOCTH?

UYro takoe 3¢ ekt Jxo3zedcona?
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13.

14.
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16.
17.

18.
19.
20.
21.
22.
23.
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Tema 14
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Uem paznuvaroTcsi MO 30HHOW TEOPHUM MOJTYIMPOBOJHUKU M JAUDJICKTPUKU? METAIUIBI U
JUDJIEKTPUKHU ?

B gem cyrp agmabaTu4eckoro MpUOMMKCHUS W MPUOIMKCHHE CaMOCOTIIACOBAHHOTO
noJsi?

UeM OTIAMYAIOTCS SHEPTETHUECKUE COCTOSIHUS IEKTPOHOB B M30JIMPOBAHHOM aTOME U
kpuctamie? Uto Takoe 3ampeiieHHbIe U pa3pelIeHHbIE YHEPreTUYECKUE 30HbI?

Kak 0OBSICHUTH YBEIMYCHHE POBOIUMOCTH C TIOBBIIIICHHEM TEMIIEPATYPHI?

Yem 00yciioBIeHA TPOBOIUMOCTH COOCTBEHHBIX TOIYIIPOBOTHIUKOB?

[Touemy ypoBenbr @epmMu B COOCTBEHHOM IOJIYIIPOBOJIHUKE PACIOJIOKEH B CEpeIMHE
3anpenieHHo 30He? JlokazaTh 3TO MOJIOKEHHE.

KakoB MexaHu3M »3JIEKTPOHHOW NIPUMECHON MPOBOJMMOCTU IOJIYIPOBOJHUKOB?
JBIPOYHOM MPUMECHON TIPOBOAUMOCTH?

[louemy »5neKTpOHHOE TIOIJIOIIEHHE CBETa HE COMPOBOXKAAETCA YBEIUYEHHEM
(dhoTompoBOTUMOCTH?

Uto Takoe kpacHas rpaHuiia (OTOMPOBOAUMOCTH?

KakoBbl 10 30HHOW TEOpMH MEXaHW3MBI BO3HUKHOBEHUS (DIyOpECIEHIIMU W
dbocdhopecrienuu?

Uto mpencraBistoT co00i KpucTamopopb?

BonbT-amriepHas xapakTepucTUKa p-n-Tiepexoa.

Kaxkoe nampasieHue B OJyPOBOTHUKOBOM JHO/IE SBIISIETCS TIPOITYCKHBIM JIJIsI TOKa?
Kocmuueckue myun.

MIOOHBI ¥ UX CBOMCTBA.

Me30HBI U X CBOMCTBA.

YacTuupl 1 aHTUYACTULIBL.

I'mneponsl. CTpaHHOCTH U YETHOCTH 3JIEMEHTAPHBIX YACTHII.

Heitrpuno.

Knaccudukanus snementapabix yactuil. KBapku.

Benukoe o0benuHeHmE.

YTO Takoe CTPaHHOCTh U YETHOCTh IEMEHTApHbIX yacTul? J{is 4ero oHu BBOAATCS?
Bcera 1 BBINOJTHSAIOTCS 3aKOHBI UX COXPAHEHMS?

[Touemy mnoTpeGOBaNIOCH BBEACHHE TAKMX XapaKTEPUCTUK KBAPKOB, Kak IBET U
oyapoBaHue?

3aueM Hy)XHa THUIOTE3a O CyIIecTBOBaHMM KBapkoB? UYTo oOBsCHSIETCS € ee
MOMOIIbIO?

KakuM »sneMeHTapHbIM 4YacTHIlaM W [OYEMY [PUIHCHIBAIOT JIENTOHHOE 4YHUCIO?
O6apuonHOe uyncio? B yem 3akirodaercss 3aKOHBI X COXpaHEHUs?

. SlnepHas ¢u3zuka. JjaeMeHTbl KBAHTOBON CTATUCTUKH.

[Touemy simepHas MoJieNlb aTOMa OKa3ajach HECOCTOATEIbHOM?.

[Touemy U3 pa3INYHbBIX CEpUil CIIEKTPAJIbHBIX JIMHUI aToMa BOJOPOJa epBoi Oblia
nsydeHa cepus baibemepa?

Kakoit cMbIcn UMeOT unciaa M u n B 06001meHHoit popmyne banemepa?

Uemy paBHa 4acToTa H3Iy4eHMS aToMa BOAOPOJA, COOTBETCTBYHOIIAS
KOPOTKOBOJIHOBOM rpaHulie cepun bpakera?

Kakue ocHOBHBIE BBIBOJIBI MOXKHO CZEIaTh HA OCHOBAaHMH onbIToB Ppanka u ['epua?
ATOM BOIOpO/Ia HaXOJIUTCS B COCTOSHMM € n=5. CKOJBKO JHMHUN COJEPXKHUT €ro
CIIEKTp MU3JIy4yeHus?

Tema 15. DnemenTol GU3NKH ATOMHOIO SIIPA U FJTEMEHTAPHBIX YACTHII
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[Tonw3ysice Mognenbto bopa, ykaxuTe cCHeKTpajbHbIE JIMHHH, KOTOPbIE MOTYT
BO3HUKHYTH IIPH MEPEX0/I€ aTOMa BOJAOPOA B COCTOSIHUS € n=3 U n=4.

Hanecure Ha mikany J/UIMH BOJIH TpU JIMHUM KaXJI0M M3 TEPBBIX JIBYX
CIIEKTpaJIbHBIX CEPUHI aTOMa BOJOPOIA.

[Touemy crieKTp MOTJIOIIEHUSI aTOMa BOJIOPO/JIa COJICPKUT TOJBKO ceputo Jlaiimana?
Yemy paBHBI (a3oBas rpymnmnoBasi CKopoctu potoHa?

Kak, wWcxonmss W3 COOTHOIICHUS HEONPEACICHHOCTEH, OOBSICHUTh HAIHYHC
€CTECTBEHHOM IIUPUHBI CIIEKTPAJIbHBIX JIMHUN?

Uto ompeaenseT KBaapaT MO/l BOJTHOBOM (PyHKITUHN?

[Touemy KBaHTOBAasI MEXaHUKA SIBJISIETCSI CTATUCTUYECKOMN Teopuen?

B ueM oTiMuMe MNOHUMaHUA TPUYMHHOCTA B KJIACCMYECKOM M KBAaHTOBOM
MEXaHUuKe?

Kakumu cBoiicTBaMu MUKpOYaCTHI] O0YCIOBIIEH TYHHENbHBIN 3 dHeKT?

KakoBa HammeHbIasi SHEPTrUsl YacTHUIIBl B «IIOTEHIIMATBLHON sMe» C OECKOHEYHO
BBICOKUMH «CTEHKAMI»?

Bousbiie i MeHbIIE SHEPTHUS YACTHUIBI, HAXOJAIIEHUCS B «IIOTEHIUAJIBHOU AME» C
OCCKOHEYHO BBICOKUMHU «CTEHKaMU», B COCTOSHUM TI=3 TIO CPaBHEHUIO C
cocrosiureM =17 Bo ckonbko paz?

B d4em omiMuMe TOBENEHMS KIACCMYECKOM M  KBAHTOBOM  YaCTHI[ C
sHeprueilE<Unpu ux mnajeHuun Ha NPSIMOYroOJIbHBIM MNOTEHUUANIbHBIN Oapbep
KOHEYHOM IIMPUHBI?

Kak n3menutbes ko3(pGULeHT Mpo3pavyHOCTH MOTEHIUAIBHOTO O0apbhepa ¢ pocToM
€ro BBICOTHI? C YBEIMUYEHHUEM MACChl YaCTHUIIbI? C YBEIIMYEHUEM IOJHON SHEPruu
YJACTHLILI?

Kax m3MeHuTbcst ko3 GUIMEHT MPO3pPavHOCTH MOTEHITNATBLHOTO Oaphepa ¢ pOCTOM
€ro IMPHUHBI B IBa pa3a?

Uemy paBHaA pa3sHOCTb DHEPTUH MEXKIY YETBEPTHIM M BTOPBIM 3HEPre€TUUYECKUMU
YPOBHSIMHU KBaHTOBOTO OCLMJIIATOpPA?

MoskeT JI1 YacThIla HAXOJUTHCS Ha JTHE «ITOTEHIHATIBHOUN MbI»? Onpenensercs Jau
3TO0 OPMOH «SIMBI»?

3aBUCHUT JIU pacIpe/ie]IeHHe SHEPreTHYeCKUX ypoBHEH OT (hOPMbI MOTEHIMATBHON
siMbI? OTBET TPOUJLTIOCTPUPOBATD.

B ueM oTiHMuMe KBaHTOBO-MEXaHMYECKOTO U  KIACCUYECKOTO  OIMUCAHUS
rapMOHHUYECKOTO ocuuiuisitopa? B BIBOJaxX 3TUX ONMUCAHUI?

Tema 16. Sinepnas ¢usznka. @uznka aTOMHOTO SIAPA U AJIEMEHTAPHBIX YaCTHII.

1 Yro xapakTepu3yrT KBaHTOBBIE YUCIIA: [TIABHOE, OPOUTAIIBHOE U MarHUTHOE?

Kakue 3HaueHus1 OHU MOTYT IPUHUMATh?

Kakue Bo3MOKHbBIE 3HAUCHHs Ul [JIABHOI'O KBAHTOBOTO yHcia n=5?

CKOJIBKO Pa3IMYHBIX COCTOSIHUM COOTBETCTBYET n=47

KakoB KBaHTOBO-MEXaHUYECKUN CMBICI IIEPBOTO OOPOBCKOTO paauyca?

CpaBHHTE TUNIOTHOCTH BEPOSITHOCTH OOHAPYXKEHUS HIEKTPOHA B OCHOBHOM

COCTOSIHMM aTOMa BOJIOPOJa COrJacHo Teopuu bopa u KBaHTOBON MEXaHUKH.

B 4yem cyTh npuHIMIA HEPA3TMUYUMOCTH TOKECTBEHHBIX YacTull? Kakue

YacTHUIbl ABJSIOTCS 6030HaMU? epMUOHAMU?

7 B yem npuuuHa 3HAYUTEIBHOTO Pa3IMYMs ONTUYECKOTO M XapaKTepUIeCKOTO
PEHTTEHOBCKOTO CIIEKTPOB aToMa?

8 Kak u3MeHHTCS HHTEHCUBHOCTb PEHTT€HOBCKOTO M3JIyUYeHHs U IPpaHHIa
CIUIOIIHOTO CIEKTPA C YBEIMYEHUEM HAIIPSLKEHUS MEXAY KaTOJIOM M aHOJIOM? ¢
yBEeJIMUYEHUEM HaKaja HUTH KaTtojaa?
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9 KakoB MexaHU3M BO3HMKHOBEHUS JIEKTPOHHO- KOJICOATEIBHBIX U
KoJsie0aTeIbHO-BPAIIaTeIbHBIX CIIEKTPOB?

10 Yto Takoe CTOKCOBBI CITyTHUKUA? AHTUCTOKCOBBI CITyTHUKH?

11 Kak ocyIecTBIsSIOT COCTOSHUS C UHBEPCUEN HACENEHHOCTEN?

12 Kaxkoe ycnoBue HE0OX0AUMO JJIsi BOSHUKHOBEHHS BHIHYKJICHHOTO M3JTy4YCHHS B
BelleCTBE?

13 Yto MOXKHO CKa3aTh 0 (ase, MOJAPU3ALNN 1 HATIPABICHUHU HCITyCKaEMBIX
AJIEKTPOMArHUTHBIX BOJIH B ClIydae CHOHTAHHOTO M3JIy4yeHus?

14 Bo3moxHa nu paboTa j1a3epa 1o JIByX YpOBHEBOW CXeMe aKTUBHOM Cpesibl?
[Touemy?

15 [louemy ogHUM U3 00s3aTEIBHBIX KOMIIOHEHTOB J1a3epa SIBJISETCS ONTUYECKUI
pe3oHarop?

4. Kputepuu oueHUBAHUSI KOMIIeTEeHIIUI

O1eHKa «OTIIMYHOY BBICTABIIAECTCS CTYJICHTY, €CIIU OH
3HA€T: OCHOBHBIC (1)H31/I‘—ICCKI/IC 3aKOHBI W HNPHUHIUIIBI, KOTOPBIC JIC)KAT B OCHOBEC Pa3JIMYHBIX
TEXHOJIOTUYCCKUX MPOHECCOB, MNPUHOUIIAX }IGﬁCTBI/IS[ Pa3INnYHBIX amnmaparoB, MalluH H
MpUOOPOB; (PU3NUECKYIO CYIITHOCTh PA3HOOOPA3HBIX MPUPOTHBIX MTPOIIECCOB U SBJICHUH;
aHAIM3UPOBATh U (POPMYJIUPOBATH OCHOBHBIC (DM3MUYECKHE 3aKOHBI W TPHHIUIBI MPU
aHaJIn3€ MMPUPOAHBIX u TEXHHUYCCKUX Ipo1eCcCcoB n SIBJ'IeHI/II\/'I, BO3HUKAKIIUX B
podeccHoHAbHON JEesATeNIbHOCTH; MpH pa3pabOTKE HOBBIX TEXHOJOTHYECKHX MPOIECCOB,
MIPOU3BOJICTBEHHBIX MAIIMH U KOMIUIEKCOB C NPUMEHEHHEM COBPEMEHHBIX KOMIIBIOTEPHBIX
TEXHOJIOTHH;
BJIaJICET: HAaBBIKAMH HATYPHBIX AKCHEPHUMEHTOB C MOCIeaAyIomIei 00paboTkoi nxX pe3ynbTaToB,
METO/JIaMHi MaTeMaTHYeCKOT0, KOMIBIOTEPHOTO M (PU3UYECKOTO MOJAEIUPOBAHUS, METOAAMHU
penieHus TEXHUYECKHUX 3a/]ad, pacyeTa MPOU3BOJCTBEHHBIX ITPOLIECCOB U KOHCTPYHPOBAHMS
COOPY)KEHUI, MAIIMH U TEXHOJIOTHYECKOTO 000y I0BaHUS.

OrneHka «XOpoIlo» BBICTABIIAETCS CTYACHTY, €ClM B 0a30BOM M YAaCTHYHO B MOBBIIIEHHOM
YPOBHE OH:

3HAET: OCHOBHBIE (PM3UYECKUE 3aKOHBI U MPUHIUIIBI, KOTOPHIE JISKAT B OCHOBE Pa3IMYHBIX
TEXHOJIOTUYECKUX IMPOLECCOB, MPUHUMUIIBI JACUCTBUS paA3JIMYHBIX  allapaToB, MAallUH U
npuOopoB; (U3HUECKYIO CYIIHOCTh Pa3HOOOpa3HBIX MPUPOJTHBIX IPOLECCOB M SIBICHUN;
MIPOLIECCHI B3aUMHOT0 MTPE00pa30BaHus ANEKTPUUECKON U MEXaHUYECKOM SHEPruu;

yMeeT aHaTu3UpoBaTh U (POPMYIUPOBATH OCHOBHBIE (PU3UYECKUE 3aKOHBI U IMPHUHIIMIILI,
KOTOpBIE€ JIeKAaT B OCHOBE Pa3jIMYHBIX TEXHOJOTMYECKHUX MPOLIECCOB, MPUHLHUIBI JCHCTBUA
pa3IMYHBIX  anmaparoB, MalldH U OpUOOPOB; (PU3UYECKYIO CYIIHOCTh pPa3z3HOOOpa3HbBIX
MIPUPOIHBIX MPOLIECCOB U SIBJICHHI; MPOIIECCH B3aUMHOTO MPEOOPa30BaHUs IEKTPUUECKON U
MEXaHUYECKOM SHEPrUy;

BIIAJICET; HABBIKAMU HATYpPHBIX OJKCIEPUMEHTOB C TMOCHEIymomed o0paboTkol ux
pe3yNbTaTOB, METOIaMU MAaTEMAaTUYECKOTO, KOMITBIOTEPHOTO U (PU3UYECKOTO MOJICITHPOBAHUS,
METOJAMHU PELICHUs TEXHUYECKUX 3a7ad, pacuera IIPOU3BOJCTBEHHBIX IIPOLIECCOB U
KOHCTPYHPOBAHUS COOPYKEHUI, MAIIMH U TEXHOJIOTUYECKOTO 000PYI0BaHHUSI.

OrneHka «yI0BIETBOPUTEIHHO» BBHICTABIISIETCS CTYIEHTY, €CJIM YaCTUYHO B 0230BOM OH:

3HA€T HEKOTOPbIE  METOAbl AaHAIM3a W  MOJEIUPOBAHUSA, TEOPETHUYECKOTO U
AKCIEPUMEHTAJIBLHOTO HCCIEeNOBaHUs, (PU3UYECKYIO CYIIHOCTh Pa3HOOOPA3HBIX MPHPOIHBIX
MPOLIECCOB U SIBJICHUIA;

yMeeT YacTUYHO aHaTu3upoBaTh U (HOPMYIHPOBATH METOABI TEOPETHUECKOTO U
AKCMEPUMEHTAJILHOTO HCCIEeNOBaHUS, (PU3UYECKYIO0 CYIIHOCTh Pa3HOOOPA3HBIX MPHPOIHBIX
MPOLIECCOB U SIBJICHUIA;



OrneHka «HEYJOBIECTBOPUTEIHHO» BBICTABIIACTCS CTYAEHTY, €Clid B 0a30BOM YpPOBHE OH
MMEET TMOBEPXHOCTHBIC HENOJHbIC 3HAHMUSA OCHOBHBIX (PM3UYECKUX 3aKOHOB W MPHUHIUIIOB,
KOTOPBIE JIEKAT B OCHOBE PA3JIMYHBIX TEXHOJOTUYECKUX MPOLIECCOB.

5. OnucaHue MKAaJbI OICHUBaAHUA

MaxkcuManbHO BO3MOYKHBIN 0asll 3a BECh TEKYLIUN KOHTPOJIb YCTaHABIMBACTCSI PABHBIM
55. Teky1ee KOHTPOIbHOE MEPOIIPUSTHE CUUTAETCS CAAHHBIM, €CIIU CTYJIEHT OJYyYHII 332 HErO
He MeHee 60% OT YCTaHOBJIEHHOTO JJIsl 3TOT0 KOHTPOJISI MaKCUMalbHOro Oaisia. PedTHHrOBBIM
0asu1, BHICTaBJISIEMbIN CTYACHTY 3a TEKYyIllee KOHTPOJIbHOE MEPOIIPUATHE, CIAHHOE CTYJACHTOM B
YCTaHOBJIEHHbIE TPa(UKOM KOHTPOJIbHBIX MEPONPUATUN CPOKH, OINPEAEseTCs CIeAYHOIIUM
obOpazom:

YpOBEHb BBINOJIHEHUS KOHTPOJIBHOTO PeiituHroBbII Oamn (B % oT
3a/IaHUsT MaKCHUMaJILHOTO 0ajiia 3a KOHTPOJILHOE 33JIaHNe)

OTIMYHBIH 100

Xopommii 80

Y 10BIETBOPUTENLHBIN 60

HeynoBneTBopHUTEIbHBIIH 0

6.MeTomuyeckue MaTepuasibl, oNpeaesiioNye npouexypbl OeHUBAHUS 3HAHUWI, YMEHU,
HABBIKOB M (WJIM) ONBITA JAeATeJHLHOCTH, XapaKTepU3YIOLUUX 3Tanbl (OPMHPOBAHHUS
KOMIIeTeHIUM

[Ipouemaypa npoBeneHus! TaHHOTO OLIEHOYHOTO MEPONPHATHS BKIIOUAET B ce0sl BHITOIHEHNE
COBOKYITHOCTH Pa3HOYPOBHEBBIX KOHTPOJIBbHBIX 3314, IPE/ICTABICHHBIX B METOANYECKIX YKa3aHHUIX
JUISL TAHHOM CHEeUaIbHOCTH.

[Ipemiaraemple cTyeHTy 3a1aHus MO3BOJIOT poBepuTh OIIK-2 kommeTeHIN.

J1s1 OJITOTOBKY K JTAHHOMY OLIEHOYHOMY MEPOIPUSITHIO HEOOXOIMMO BIIaAETh 3HAHUSIMU,
MOJTY4EHHBIMU Ha JIEKIIMOHHOM KYpCe AUCIUIUIMHBI ¥ B XOJIE CAMOCTOSITENILHOM pabOThI CTy/IEHTA.

[Ipu moaroToBKE K OTBETY CTYIEHTY MPEIOCTABISETCS MPaBO MOIb30BAHUS CIIPABOYHBIMU
MaTepualiaM, KaJIbKYJIITOPOM.

[Tpu npoBepke 3a/1aHNs, OLICHUBAIOTCSL:

-METO/1 pEILlICHUS 3aaHHs;

-HIOJIXOT;

-TOYHOCTh PACUETOB;

-TI0CIE0BATENILHOCTh U PALMOHATBHOCTD BBITIOJIHEHUS.

CocTaBUTED

(moamuce)

«  » 2020 r.
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