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1. HEJIH OCBOEHHA JUCLUILIMHBLI

Iembio ocBoeHUs nucUIIHHEL «DH3nKay SBITETCS obecneyenue Gyaymero cnenuanncTa
Hay4HOH pu3ngecko 6a3oit, Ha KOTOPOH B BHICIIEH TEXHHYECKOH IIKOJIE CTPOHTCS 0OIeHH)e-
HEpHAad W crelManbHad moAroroska. IlocienoBatensHoe H3y4eHHe (QH3MKH BHIPAOATHIBAET ClIe-
UH(HYECKHE METOA MBIILICHHS, GbusmvecKyo HHTYHIHIO, KOTOpbIE OKa3LIBAIOTCS BECHEMa ILJIO-
AOTBOPHRIMH W B JpyIWX HayKaX. ClenHammcTsl NOTyYHBIIHE IMHPOKOE (HH3UKO-
MaTeMaTH4IeCKoe 00pa3oBaHKe, MOTYT CaMOCTOATENBHO OCBAMBATE HOBBIE TEXHHYECKHE HaNpaB-
JICHHS, YCIENTHO paboTaTh B HHX, JIETKO IIEPEXOAUTH OT PCHICHHUS OJHUX 3ajad K OPYTHM, HC-
KaTh HECTAHAAPTHBIC H HETPAAUIIMOHHEIE MYTH, YTO OCOGEHHO BAYKHO JUIA IPO(eCCHOHATLHOM
MOOH/IBHOCTH CIIELHATHCTOB B YCIOBHSIX YCKOPEHHOIr0 pa3BUTHA TEXHUKH.

3agauu:
¢ TCOPETHYECKAsA NOATOTOBKA B 061aCTH QM3HKH, ITO3BOJIIONMAS OyIoymuM WHXeHepaM OpHeH-
THpOBATECA B IIOTOKE HAYYHOH M TEXHHYECKOM MH(POPMALHH H obecnevynBaromas HM BO3MOK-
HOCTB HCIIO/Ib30BAHMA HOBBIX (DH3HYECKHX NPHHIUIOB B TEX 0011acTAX, B KOTOPEIX OHM CIELHa-
JH3HPYIOTCA; .

* HOPMHUPOBaHHE HAYYHOTO MBIIUIEHHS, B YACTHOCTH IPaBUJIbHOTO MIOHAMAHHUS TPaHHUIl IPUMeE-
HHAMOCTH Pa3/IHIHbIX (PH3MYECKHX MOHATHH, 3aKOHOB, TEOPHUH B YMEHHS ONCHHBATh CTENEHb 0~
CTOBEPHOCTH DE3YNILTATOB, IOJYYEHHBIX C ITOMOIIBIO SKCIICPHMEHTANBHBIX WM MaTeMaTHye-
CKHX METOJIOB HCCIICIOBAHHAS,

® BEIDADOTKa NIPHEMOB M HABBIKOR PEIICHHiT KOHKPETHBIX 3a/lad U3 pasHEIX obiacteil pu3mkw,
IIOMOTafOIAUX CTYJCHTaM B JaIbHEHIIEM pemarh HHXXECHEPHBIE 3a/1a4H.

¢ O3HaKOMJICHHE CTYJICHTOB ¢ COBPEMEHHOM HayqHOM annapaTypol u BhIpabOTKa y HEX HaYalh-
HBIX HABBIKOB MPOBEAEHMS SKCIEPHMEHTAIBHEIX HAYYHBIX HCCIIENOBAHHUN Pa3IMYHbIX (HU3HYeE-
CKHX SBIICHHA H OIIEHKHU HOTPEIMHOCTEH H3MEPEHUH.

2. MECTO JUCIIMILTMHBI B CTPYKTYPE o11011
Juctmmnmina «Dusnkay oTHOCHTCS K 00s13aTeNIBHOM YacTH.

3. INITAHUPYEMBIE PE3YJIbTATHI OBYYEHHA 1O AUCHUILIMHE
IInannpyemsie pesynbTatel o6ydenns mo JUCIMIIITAEE, COOTHECCHHBIE C IUIAHHPYEMBIMH pe-

3yisTatamu ocBoenus OITOIT (koMneTeHIpaMY | HHIIKaTOPaMK NOCTHKEHHA KOMIIETEHIHI)

®opmupyemsle koM- | [LnaHHpyeMmbIe Pe3yNbTaThl 00yYeHUA 1O AUCLMILTHHE, B CO- | HanmeHoBanme olre-

METEHIIHH OTBETCTBHM C HHAMKATOPOM JOCTHXXEHHA KOMIETEHIHN HOYHOTO CpeNCTBa
(kox, conepxanue HHpuxarop gocTiokeHus Pesynwrarb o6yuenns o muc-
KOMITETEHLIMH) KOMITETEHILIMA LIHTLTHHE
(k00, codepacanue unou-
xamopa

VK-1. Cnocoben
OCYINECTBIIATE II0-
HCK, KPUTHYECKUI
aHa/u3 ¥ CUHTE3 UH-
¢opMarmu, npume-
HSTh CUCTEMHBINU
NOAXOJ IS permeHus
HOCTABJICHHEIX 3a-
niay.

VK-1.1. Ilpumenser mo-
CTaHOBKH KITACCHYECKHX
3ajay.

VK-1.2. Ananusupyer
3aKOHOMEPHOCTH B 0011a-
CTH €CTECTBEHHBIX HayK H
MAaTEMAaTUKH.

3HaeT KOPPEKTHbIE TOCTAHOBKH
KJIACCUYECKHX 3a/1aY.

VmMeet onpenensTs o6mue
(opMel, 3akoHOMEpHOCTH, He-
TIOJIb30BATh HHCTPYMEHTAIEHBIE
CpencTBa QPU3UKH, IOHSTE IO-
CTaBJICHHYIO 3aJaqy, rPaMOTHO
TOJIB30BATLCA A3BIKOM IIpe]-
METHOH obracTu.

Bnaneer kymstypoit MBIIICHHA,
CIHoCOGHOCTEFO K 0606meHHIo,
aHATM3Y, BOCTIPHATHIO HHGOP-
MalyH, MOCTAHOBKE IIEJIH M BbI-
Gopy myTeit eé nocTiKeHus.

TecToBble Bonpockl.
3amaum.

IlpakTuko-
OpHEHTHPOBAHHKIE
3a/]aHus.




OIIK-1. Cnocoben
OPHMEHATE eCTe-
CTBEHHOHAYYHBIE U
obmeHHKeHepHbIe
3HAHWA, METO/IBI Ma-
TEMAaTU4ECKOrO aHa-
7M3a ¥ MOZIETUPOBa-
HUA B ipodeccuo-
HaJILHOM e TeNnsHO-
CTH.

OIIK-1.1. 3HaeT ocHOBHBIE
MOHATHA U 3aKOHEI ecTe-
CTBEHHBIX HAyK, METOZBI
MaTEeMaTU9ECKOrO aHaIH3a
H MOJEIUPOBAHMA, OCHOB-
HEIE METO/IBI TEOPETHYE-
CKOTO H 3KCIIEpUMEHTAJIb-
HOI'0 UCCIIEOBAHUA 00~
€KTOB, IIPOLIECCOB H ABIIe-
HHH.

OIIK-1.2. YMeeT HCob-
30BaTh (PU3UKO-
MaTeMaTUYeCKHi anmapar
IJ1s pa3paboTKH MaTeMa-
THYECKMX Mojelieii aBjie-
HUH, IPOLIECCOB U O6BEK-
TOB MDY PEIIEHHU HHKe-
HEPHBIX 3a1a4 B podec-
CHOHAJILHOM JIeITeIEHO-
CTH.

OIIK-1.3. BnageeT HaBbI-
KaMH IPOBEIEHUA 3KCIIe-
PHUMEHTOB M0 3aJaHHOMK
METOMKE H aHATH3a UX
PE3YNETaTOR, a TAKXKE HH-
JKEHEPHBIMH METOIaMHU
MOHHTODPHHT2, IPOTHO3H-
POBaHUA H OLIEHKH 3KO0JI0-
rugeckoi 6e3omacHocTH
JMEUCTBYIONINX, BHOBH
CTPOSIIMXCA H PEKOHCTPY-
HPYEMBIX 0OBEKTOB.,

3HaeT oburue GpopMEL, 3aKoHO-
MEPHOCTH, HHCTPYMEHTATEHEIE
cpeacTra PHIUKK.

YmMeeT pabotars B koMaHze,
061ajaTh cr1oco6HOCTHIO K ca-
MOOpraHU3alluM U caMoobpa3o-
BaHHIO, paboTaTs B KOMaHAE,
NIPOBOIUTE SKCIIEPUMEHTEI 110
3aZlaHHBIM METOIHKaM ¢ o6pa-
OOTKOM H aHANTH30M UX pe3yITh-
TaTOB.

Brageer crioco6HocTEIO HC-
[10/Ib30BaTh COBPEMEHHBIE HH-
(opMaIHOHHEIE TeXHOIOTHH,
TEXHHUKY, NPHKIIaJIHEIE IPO-
rpaMMHBIE CPe/ICTBA IIPH pelle-
HHH 33J1a4 Npo¢eCCHOHATBHOM
JEATETBHOCTH.

CHryaunoHHEIe 3a-
Jla9H.

ITpakTtuko-
OpPHEHTHPOBAHHEIE
3aJaHuUs.

]

OIIK-2. Cnocoben
bopMymMpoBaTs 3a-
a9y rpodeccuo-
HaJIEHOM NIeATeNRHO-
CTH Ha OCHOBE 3Ha-
HUI PO UITEHBIX
pa3zesIoB MaTeMAaTH-
YECKMX U ECTECTBEH-
HOHayYHBIX JHCIU-
TUIHH (Moxyeit).

OIIK-2.1. ®opmynupyer
3a7a9H NMpo¢ecCHOHATBHO]
JAEATENEHOCTH Ha OCHOBE
3HaHHH, NpodeccCHoHak-
HBIX pa3/ie/IOB MATEMATH-
YECKHX M €CTeCTBEHHOHA-
Y9HBIX JUCLMILTHH (MOY-
Teif).

OIIK-2.2. Ucnonesyer
NPOQUIBHBIE pa3ielsl Ma-
TEeMaTH4ECKUX M eCTe-
CTBEHHOHAYYHEIX JUCILIU-
IUTAH (Monyieit).

3HaeT pU3MIECKUE OCHOBEL, OC-
HOBHBIE 3aKOHBI ¥ IIOHATHS (pU-
3HKH.

Vumeer:

- U3MEPATH (PHIMYECKHE BEIH-
YHHE,

- o6pabatkIBaTh pesybTaTHI
M3MEPEHUH, - CTPOUTH rpadukm,
-(bopMHpoBaTh pesyneTat, Boc-
IIPUHUMATE HHPOPMALHIO K
aHAM3Y, CAMOCTOATENLHO YBH-
AETb CIIEACTBHSA cHOpMyaHpo-
BaHHOTO pe3yJIbTara, IeNaTh
BBIBOIEI.

Braneet ocHoBHBIMM pHeMaMu
06paboTkH U npeacTaBieHus
IKCIIEPUMEHTATHBIX JAaHHEIX

TecToBBIe BonpockL.

3amauy.
ITpakTrko-
OpPHUEHTHPOBAHHBIE
3a/JaHus.

Tpymoemxocts aucImmIHEE cocTasnser 8 3a4CTHBIX eTUHUIL, 288 uacop.

4. OBBbEM U CTPYKTYPA AACITUTLTAHBI



¢dopma o6yqenns — ounas

Temaru4uecknii mian

KonrtakTHas pa6ora
obyvarommuxcs
C MearOru4ecKuM
- a00THHKOM 5 DopMbI
§ 3 TEKYINETO KOHTPOJIA
Bl 2 E © YCIIEBAEMOCTH,
Ne | HaumeHobauwe Tem w/vin pasge- 2 8 E 2 53 bopma npomexyTou-
Wi JIOB/TEM JMCIMTUTHHET 5 = ¥ T | &= »
8 | Bl 375z ¢c°
g 2 § 83| 3 aTTecTamym
= = E 8 § 8 © (no cemecmpam)
= <
= =
I MEXAHUKA 1 14 6 25
1 Kunematnka  mocrymaremsHoro 1 2
JBIKEHHSA
2 Kunematuka BPaMmaTeIbHOro 2 5 6
JABH)KEHHS
3 Jusamuka TIOCTYNATEIBHOrO 3 5
JBHKECHHS
4 HuHamuka BpamatenbHOro BH- 4 2 6
KESHUS
S 3aKOHEI COXpaHEHHUA. 5 2 2 6
6 DNEMEHThl MEXaHWKU KUIKOCTeH 6 2 2 4 | Petrunr-xontpoms Nel
U Ta30B
7/ OJIEMEHTHI CTIEIHANBHON TeopHH 7 2 3
OTHOCUTENEHOCTH
I OCHOBBI MOJIEKYJISIPHOR
OU3UKH U TEPMOJUHAMU- | 1 14 8 35
KH1
8 MornekynapHo-kuHeTHYECKas g 2 2 6
TEOpHS ra3oB
9 DIeMEHTBl KJIaCCHYEeCKON CTaTH- 9 ) 5
CTHKH
10 | PeansHsle razer 10 2 2 6 | Pedtunr-koHTpoas No2
11 | CpoiictBa xumkocTeii. CBoifcTBa 11 5 4
TBEPIBIX TeJl.
12 | DneMeHTHl (pU3HYECKOH KHHETHKH 12 2 2 6
13 | Ileproe HAYAIO TEPMOAMHAMUKH 13 2 4
14 | BTopoe Hagano TepMOIMHAMHKH 14 2 2 4
1T SJIEKTPUYECTBO U MAT-
HETH3M 1 16 2 13
15 | OnemeHTHI Teopuu mojs. Harmps-
JKEHHOCTh  3JIEKTPOCTaTHIECKOTO 15 2 3
110711 B BaKyyme
16 | Iorenuman snexrpocraruueckoro 16 2 2 3
TioJIs
17 ﬁ?;;emm S 17 2 2 | Peditur-koHTpOIs Ne3
18 | IlpoBonmuku B JMEKTPUIECCKOM 18 2 5 5
moje
Bcero 3a 1 cemectp: 1-18 | 36 18 63 | Ox3amen(27)




1 IToCTOAHHBIN IEKTPUYECKHIA TOK 1 2 1l 1 2
2 MarnutHoe moste B Bakyyme 2 2 1 1 2
3 MarguTHO® noJie B BemecTse 3 2 1 1 2
4 OIIeKTPOMATrHHTHAA MHTYKIIHS 4 2 1 1 2
IV KOJIEFAHH A ¥ BOJTHBI 2 8 4 8 8
5 Mexanudeckue konebanus 5 2 1 2 %
6 MexaHudeckue BOJIHEBI 6 2 1 2 2 | Peiftunr-kouTpons Nel
7 OJIEKTPOMArHUTHBIE KOeGaHus 7 2 1 2 2
8 OIIEKTPOMArHUTHEIE BOJIHBI 8 2 1 2 2
V OIITUKA 2 8 4 4 4
9 ['eomeTpuueckas onTuxa 9 2 1 il
10 | Mnreppepermms crera 10 | 2 1 2 | 1 | Peitunr-konrpoms Ne2
11 | Indpaxuus ceeta 11 2 1 1
12 | Tlonspu3aims U IUCTIEPCHS CBETA. 12 2 1 2 1
VIKBAHTOBA S ®U3UKA 2 12 6 Z 16
13 | TennoBoe u3nyuenue. Keantopas 13 2 1 2
IIPHpPOJA CBETa
14 | Crpoenme atoma. Teopus Bopa 14 2 B 2
15 | DneMeHTHI KBaHTOBOM MEXaHUKH 15 2 1 3
16 | CoBpemenHBle NpencTaBieHHs o 16 5 1 3
CTPOECHHH aToMa
17 | 3oHHas Teopus TBepABIX Ten 17 2 1 3 | PelTHHr-KOHTpONH Ne3
18 | Crpoenre W cBOMCTBA ATOMHBIX
snep. PaguoakTHBHOCTE.
SnepHBle peakuuw. OnemeHrap- 18 2 1 3
HBI€ YaCTHIIBI -
Bcero 3a 2 cemectp: 1-18 | 36 18 18 36 | Ox3amen(36)
Hamnune B gucnananne KIVKP
Htoro mo gacnaninue 1,2 72 18 36 99 | Dk3amen(27)
Ix3amen(36)

Conep:xanune JrexquOHABIX 3AHATHH M0 NUCHHILIHHE
Paznen 1. Mexanuka
Tema 1. Kunemaruxa NIOCTYNIATENBHOTO JBHXCHHA
Conepxanue TeMsi. Hexotopsle cBenenns u3 maremarnxu. Pors MaTeMaTHKH B H3y4eHHU (H-
3UKH. OYHKIIHA W UX NPOH3BOIHEIE. HUnrerpuposanme. O cmuicie IIPOM3BOJTHOM ¥ MHTErpaja B
NPAIOKECHAN K QH3HIECKHM 3a7a9aM. DIeMeHThl BCKTOPHOM anreOphr: onpesereHue BEKTOpAa,
CIIOXCHHE BEKTOPOB, YMHOXEHHE BEKTOPOB, nadbdepennupoBanme BEKTODHBIX BeMHIHH. [{ud-
dbepernmansusle ypasHerus. DeMeHTapHEIE CBEIICHHSA M3 TEOPHH BEPOATHOCTH. KHHeMmaTHka
KaK pasnien MexaHuKM. Mexanudeckoe ABHXKEHHE Kak IPOCTeHMmIast HopMa IBHXKEHUS MaTEPHH.
Marepuansras Touka (sactrna). Cucrema orcuera. Wuepnuansusie cHcTeMsl oTcgera. Pagmyc-
BexTOp. [TpuHnun otHocHTeBHOCTH [ammies. Tpaextopus. IMoctynarensroe aBIKeHHe TBEp-
JI0ro Teja.
Tema 2. Kunemarwka Bpamarensuoro JBYKEHHS
Conepxanne Temsr Panmyc xpuBm3ns! TPacKkTopuH. JIMHEHHAA CKOPOCTh M JIHHEHHOE yCKope-
Hue. Taurennuansaoe u HopmansHoe ycxkopeHus. CBS3b MeXIy TMHENHBIMY U YTJIOBBIMH KHHE-
MaTHYECKUMH BEIHIHHAMH. '
Tema 3. lunamuxa HOCTYNATEILHOTO ABUIKEHHUS
Conepxanne temer. Jlunammka xak pasnen mexanuku. Ilepsit 3akon HeioToHa u monsthe
HHEPIHAILHOA CUCTEMEI OTCYETa. Bropoit 3akon HelotoHa 1 monsTHe CHIIBI, MacChl H UMITYJIb-
ca. YpaBHEHHE IBIKEHHS. Tpertwnii 3akon Hriorona u TIpe/ieibl ero npuMenuMocTH. Hernepiy-
AIBHBIC CHCTEMBI OTCYeTa. AGCOMOTHBIE H OTHOCHTE ILHEE CKOpOCTb M ycKopenue. CHitbl uHep-




nuH. IlenTpobexnas cuna. Cuna Kopuomica. Cucrema MaTepHaNbHEIX ToveK. llenTp uHepIun
(uenTp Macc). Teopema o IBHXeHHH LUEHTpA UHEPIHH,

Tema 4. Jlunamyika BpamaTensHOro ABIKEHHS

Conepxanne tembr. [Tonstie abcomoTHOrO TBEPAOTO Tejaa. MoMeHT cunbl. MoMmenT HMMITYJIbCA.
Mowment uneprmun. Teopema Hlreitnepa. YpaBHeHHE MOMEHTOB (CBA3b MOMEHTa HMIyITbCa C
MOMEHTOM CHIIbI). YpaBHEHHE BPAIIATEIBHOIO IBHKEHUS TBEPAOIO TElla OTHOCHTEILHO HEIO-
ABWXHOH ocH. KuHeTudeckas Heprus Bpammaromerocs TBEpAOTO Tena. I'mpockomuyeckuii a¢h-
dext. CBoGoaHEIE OCH.

Tema 5. 3akoHEI coxpaHenus

Coznepxanue TeMsl. 3HaueHue u COACpXaHHE 3aKOHOB COXPAHEHHA B MEXaHUKE. 3aKOH coxpa-
HCHHUA uMIynbca. OXHOPONHOCTS mpocTpaHCTBa. PeakTuBHOE JBHXKEHHE. 3aKOH COXpaHEHHS
MOMEHTa UMITyTbca. M3oTpomnns npoctpancrea. Paora, SHEPTHUA, MOIMHOCTE. CBS3b MEXIY IIO-
TEeHIHATLHON 3HEprHeif W cuioi. ITOHSTHE CHIIOBOrO IO KoncepparuBHsie U HekoHcepsa-
THBHBIE CHIIBL. 3aKOH COXPAHEHHS SHEPIHH B MEXAHHKE. OnmaopomHOCTE BpeMeHH. Koncepasa-
THBHAs U JMCCHIIATHBHAS CHCTEMBI.

Tema 6. DemMeHTHI MeXaHUKH XHAKOCTEH H Fa30B

Conepxansie Temsr. O6mue cBolicTBa XKUIKOCTEH M ra3oB. YpaBHEHHE IBMIKEHHS B dbopme Dii-
nepa. Tlone ckopocreit, murum 1 TPYOKH ToKa. YpaBHeHwme HEpasprIBHOCTH. YpaBHeHHe Bep-
Hy/m. CHCTeMa ypaBHeHHM# razomdHAMEKH. BizkocTs. Tewenne Baskoit xuaKOCTH. ®opmyna
Ilyaseiins. JlamunapHsii u TypOyIEHTHEIN peXXUMEI TEYESHHS. Hupxynamus ckopoctn. [ToTermu-
ATHHOE M BUXPEBOE NBUKECHHUS. [[BHXKEHHUE TEN B HUIKOCTIX M [a3ax. Teopema XykoBckoro.
Tema 7. DnemenTs! cienmansHolM TEOPHH OTHOCHTEIILHOCTH

Conepxanne temsr. ITpunumn OTHOCHTENTLHOCTH D#HIITelHa, Poms CKopocTH cBeTa. [loctynar
TIOCTOAHCTBA CKOPOCTH cBeTa. [IpeobpazoBanus Jlopenna. Jlopenneso coxpamenne mmMHEL H
3aMejUIeHne BpeMeHH. PenstuBucrckmit mMmynsc. BsamMocsan Maccel H SHeprud. JledexTt
Macc. DHeprus ceszu. CoOTHOIMEHHE MEXITy ONHOK SHEPTHeH M UMITYIBCOM YacTHIbL | paH#n-
[1a TPUMEHHMOCTH KJIaCCUYeCKOL (HBIOTOHOBCKO#) MeXaHHKH.

Pasneu II . OcHoBBI MOJIEKYJISAPHO# PH3HKH H TePMOIHHAMHKH

Tema 1. MonexynspHo-kuEeTHYECKas TEOpHUA Ta30B

Conepxanne TeMel. OCHOBHEIE MONOKEHHS MOJIEKYIIPHO-KHHETHIECKOH TEOPHH BemecTsa.
MUEKpO- H MaKpoCOCTOSHUS CHCTEMEL. Makpockomuueckue napaMeTpsl. [lonsTue mpeamsnoro
raza. MonexynspHO-KHHETHIECKOE TOIKOBAHHE TeMuepaTypsl. Yucno creneneit cBo6oan! Mojte-
Kynbl. BHyTpeRHss sneprus wiaeamsHoro rasa, 3aKkoH paBHOpacHpeneneHus SHEPruH MO CTele-
HAM cBo6onbl. [[aBneHre rasa ¢ TOuky 3PEHHA MONIEKYIAPHO-KMHETHIECKOH Teopun. OCHOBHOE
YPaBHCHHE MOJNEKYISAPHO — KHHETHYECKOM TEOPHH. YDaBHEHHE COCTOSHHS HIEATBHOIO Tasa
(ypasuenme Knaneiipona — Mengeneena) .

Tema 2. DnemenTH! KnaccHgeckol CTaTHCTHKHA ,

Conepxanme Templ. [Iunammueckue u CTaTHCTHYCCKUE 3aKOHOMEPHOCTH B m3uke. CTaTHCTH-
YECKHH METOA HcclenoBanus cucreM. Mazosoe IIPOCTPAHCTBO, ha3oBas Touka, hazoBas sueiixa,
IlonsTre o QpyHKIHM pacnpesienenus. CraTucTHYecKoe ycpeaHenHe. Pacnpenenenne Makcaen-
7a (pacIpesieNieHAe MOJIEKYIT IO a6COIOTHEM SHaICHAAM CKOPOCTH). Cpe/iHHe CKOPOCTH MOjTe-
Ky1. Bapomerpuueckas dopmyna. Pacnpenenenne Bombumana. Pacnpenenenme Makcrenma —
bonsmmana.

Tema 3. PeannHrle rasp

Conepxanwve Temer. Crsr MEXMOJIEKY/ISPHOTO B3aMMOAEHCTBHS B ra3ax. Ypasuenne Ban-znep-
Baambca. Msorepmer peansroro rasa. Meracrabunbarie cocrosmaus. Kpurrueckoe cocrosmue.
BuyTpennss sneprus peansmoro rasa, Sbdexr Txoyns — Tomcona, Coxmxenne rasos u moiy-
UCHUE HU3KUX TEMIIEPATYP.

Tema 4. CroiicTsa xunxocrei

Conepxanue Temsl. XapaKTepHCTHKA KHAKOTO COCTOSHHIS. Crpoenue xuaxocreit. BrmxHmi
nopsanok. IloBepxHOCTHOE HaTsHKeHMe. Cunbl, BosHHKaOmHE Ha KPHBOM IOBEPXHOCTH KHIIKO-



ctu. Qopmyna Jlamnaca. YcnoBus paBHOBecHs Ha Ipanune aByx cpea. Kpaesoit yrona. CMaumpa-
uye. Kanunnsapasie senenns.

Tema 5. CoiicTBa TBepABIX Ten

Coznepixanne TeMbl. AMopdHEIE 1 Kpuctammdeckue Tena. Kpucrammueckas pemerka. Jas-
HH{ TOPAAOK. YIpyras U IUIAaCTHYECKas mepopmamun. 3akon I'yka. HedexTsr B kpucramnax.
XKunxue kpucTawis.

Tema 6. DneMeHTHI pU3MIECKOH KHHETHKH

Conepxanue Temsl. [ToHATHE CTONKHOBEHHS. Yupyroe u Heynpyroe cTOJIKHOBEHHS. IIprnens-
HOE paccTosiHHe. Paccesinne vactun. Cpennss JmHa cBo60IHOTO npobera. [Ipunumn getanrsHO-
IO pPaBHOBECHSI.

[lonsTre o (u3mgeckoil KuHETHKE. HepasrosecHbie cucremsr. Bpems penakcanuu. SIBreHus
neperoca. lupdysns. Kospduument muddyzum. TennonpoBogrocTs. Kospdrmuuent temio-
IIPOBOAHOCTH. Bsi3kocTh (BHYyTpeHHee Tpemme). Koadumument psaskoctn. Jlunamudeckas 0 Ku-
HEMATHYECKas BA3KOCTb. '

Tema 7. ITepBoe Hauano TepMOIHHAMUAKY

Conepxanue Temel. CTaTHCTHYECKMH H TCPMOANHAMUYECKUM MeTOABl. TepMoaMHAMHYECKAsS
cucrema. Tepmomunamudeckmii mponece. OcHOBHEIE TCPMOHHAMUYECKHE TIOHATHS: BHYTPEH-
Hsis SHEprus, paboTa, temnora. GopMyTHpOBKH IIEpPBOro Hadana TEPMOAMHAMUKH. Y paBHEHHUE
TICPBOTO Hadajla TePMOAMHAMHUKH. TennoEMKOCTb. 3aBHCHMOCTh TEIIOEMKOCTH MIEaIBHOrO ra-
32 ot BuZAa npouecca. ®opmyna Maitepa. Pabota, coBepmaemas razom [IPH H30Mpoueccax. JH-
TaIBNUA (TeIoBas QyHKIM). AnmabaTHuecKkuii npornecc. Tenno&MKoCTs TBepaBIX TellL.

Tema 8. Bropoe Hauano TepMoxuHAMuKH

Conepixanue TeMel. PaBHOBecHBIE H HEPAaBHOBECHBIC COCTOSHUA CHCTEMBI. O6paTUMbIe 1 HEOG-
paTHMbIe nponeccel. Kpyrosoit mpouece (muxr). DOpMyIHPOBKE BTOPOIO HAaYala TePMOIMHA-
mukd. Hukn Kapro u ero KITJT ans wpeampHOro rasa. TennoBsle ABATATENM H XONOMUIBHEIE
Marmmuebl. Makcumanbssit KITJT Temnosoro aeuraTens. OnTtponus. CraTHcTHYeCKHH Bec (Tep-
MOJMHaMUIeCKasd BEPOATHOCTH). 3aKOH BO3PACTAHHA SHTPONMH. CTATHCTHYECKOE TOJIKOBaHHE
BTOPOI'O Hayasla TEPMOAHHAMHKH. :

Paspen III. DnexrpavecTro 1 marmeTHam

Tema 1. DnemenTsi Teopun moms

Conepxanue Tembl. CkanspHsie U BEKTOPHbIE MO B Qu3uke. I'pajment ckanspHoro mojs. Hu-
BEPreHIINA BEKTOPHOro nojii. Potop BekTopHoro mos. Omnepatop I'ammnsToHa (omeparop «Hab-
na»). Onepatop Jlanaca («namnacuany). Hekotopsie WHTETPAIbHEIE TEOPEMEL.

Tema 2. HanpspkerHOCTS SNIEKTPAYECKOrO OIS B BaKyyMe

Coznepxanne TeMbL. DnexTprdecKuit 3apan. CoxpaHeHHe W MHBAaPHAHTHOCTE 3apsga. Jluckper-
HOCTh 3apsana. 3akoH Kymora. ITonsrue SMEKTPOCTATAYECKOr0 oM. CHIOBBIE TMHUA (JIMHHE
HanpsukeHHOCTH). IlpuHInun cynepnosunum SNEKTPOCTATHYECKMX 1oneH. IloTok BekTOpa
HANPsDKEHHOCTH. Teopema I'aycea s anexTpocTarHaeckoro noms B BaKyyMe H €€ CBA3b C 3a-
koHOM Kynona. Tupdepernmansuas dopma Teopemnr I'aycca. Ipumenerne Teopemsr Iaycca
UL pacyeTa moJeH.

Tema 3. IToTeHMAT 3MEKTPOCTATHYECKOrO OIS

Comepxanne Tembl. PaGora cui SJICKTPOCTATHIECKOro nomst. Ilupkynsims HanmpsxennocTH
MICKTPOCTATHYECKOTO 0Js. PoTop mampsnkenHocTH SNIEKTPOCTATHYECKOrO Mouis. [loTeHnHais-
HOCTE (KOHCEPBATHBHOCTS) 3IMEKTPOCTATHIECKOTO IO, [lorennman. PasnocTs moteHmmaios.
Cea3p Mexny noTeHmmanoM wu HANPSOKEHHOCTRIO 3IIEKTPOCTATHYECKOTO IOJS. YpaBHeHue
Jlannaca. Onexrpryueckuii mumons. ONEKTPHYIECKUH MOMEHT JUIIONS (munoneHELi MoMeHT). [To-
TCHIWMAT U HAlIPSDKEHHOCTD OIS JUIOJIA. MoMeHT cm, ACHCTBYIOINHI Ha WO BO BHEIIHEM
SJICKTPUYCCKOM 1I0JIC. SHEPrusl NUIONS B HIEKTPHIECKOM TIOJE.

Tema 4. Jlnanexrpuxu B SIEKTPUYECKOM I10JIe .

Conepxanne Tembl. CBOGOMHBIE H CBS3aHHLE 3apsnbl B BemecTse. CTOPOHHHE 3apsjIbl. Iomnsp-
HBIC ¥ HETOJIAPHEIE MONIEKYIBL. THIIEI AU3MeKTpHKOB. HoHnas, 31eKTpoHRas B opHeHTANHONHAS
orsipusanuy. IonspusyemMocts Monekynsr. IlonspusoBannocTs (BexTOp momspu3amuu). OgHo-



POIHasd W HEOQHOpOJHas monspusanuu. CBs3b NIOIAPH30BAHHOCTH € IOBEPXHOCTHOM ILJIOTHO-
CTBIO OJIAPH3AMOHHOrO 3apsana. Jusnexrpaueckas BOCIIDHUMYHBOCTE BEIIECTBA U €& 3aBUCH-
MOCTE OT TeMnepatypsl. Teopema Iaycca mis snexTpraeckoro mons s JHOIICKTPHKE. DJIEKTPH-
HECKOC CMEIICHHE (INCKTPHIECKas MHIYKIMS) B AMSNEKTPHKE. J[MdNeKTpHYgecKas MpoHHIae-
MOCTE Cpefibl. Borauciienue HanpsxenHoCTH SNEKTPUYCCKOTO OJIA B AU3JIEKTPHUKE. | paHMuHEIE
YCIOBHS JULA 3/IEKTPHIECKOTrO IOJIS Ha FPaHHIle paszena “IuanexTpHK — nuanextpux”. Cernero-
JJIEKTPHKH.

Tema 5. IIpoBoHHEKH B dNeKTpHYecKoM mole

Conep:xarne Tembl. Pacnpenencaue 34psJI0B B IPOBOJHUKE. DIEKTPOCTATHUECKOE TIOJIE BHYTpH
H CHapyXH IPOBOAHHMKA. ['panudHbIE yCrOBHS Ha rpaHume “IIPOBOJTHHK-BAKyyM”. OnexTpude-
CKHE CBOACTBAa IPOBOAAINCH 06GOJIOYKH. OnexTpocTarvueckas 3amura. Meron m3o6paxenmuii.
I'paundnsie ycnoBus Ha rpanume “HPOBOTHUK-~IUIEKTPUK . DNEKTPOEMKOCTh YeTUHEHHOTO
TPOBOJIHHKA, CHCTEMBI NPOBOIHHKOB H KOHIEHCATOPA. OJeKTpHIecKas: SHEPTUs CUCTEMbI TO-
UCYHBIX 3apS/IOB. DHEPTHs 3aPHXKEHHOTO IPOBOJHAKA, CHCTEMEL HPOBOTHUKOB M KOHJEHCATOPA.
OHEPrus 3/eKTPOCTaTHIECKOro noys. OGhEMHAS IUIOTHOCTB 3HEPTHH 3JIEKTPOCTATHIECKOrO IIO-
.

Tema 6. TTocTosHHEH SNIEKTPHYECKHH TOK

Conepxanne Temsl. XapakTepucTuku SJICKTPOCTATHYECKOTO TOKA: INIOTHOCTh TOKA, CHJIA TOKA.
YcnoBue cymectBoBaHMS SJICKTpUYIeCKOro toka. CropoHHHME cHubl. PasHocTs IIOTEHIIHAJIOB,
HallpsDKCHHE, JeKTpoABmKymast cuna (DJIC). Knaccnueckas JJIEKTPOHHAS TEOPHS JJIEKTPOLIPO-
BOAMMOCTH MeTanoB. 3akonsl OMa u Jixoyis-Jlenna B raddepennEamLEol hopMe. 3aKoHEI
Oma u Ixoyns-Jlerna B HHTErpanbHOM ¢opme. 3akon Oma s HEOJHOPOJIHOIO yYacTKa IEMH.
IIpaBuna Kupxroda. Hegoctatourocts KIIACCHYECKOH 3EKTPOHHOM TeOpHH 3JIEKTPONPOBOIH-
MOCTH.

Tema 7. MarauTHOE none B BaKyyMe .

Conepxanue TeMbl. 3akon Awmnepa. MaraaTHas HBIyKIHA. 3akoH bro — Cagapa (3axon Buo —
Capapa — Jlannaca). [TonstTie MarEuTHOrO oA, [IpAHUMI CyNeprosHIMy MArHATHEX MOJeH.
Curua Jlopenna u cuna Awmnepa. Barok ¢ ToxoM B MarEuTHOM mOJTE, MaruntHsii momenT. Mo-
MEHT CHJI, NEHCTBYIOUIMH HA PAMKY C TOKOM BO BHELIHEM MAarHMTHOM I10jie. MarguTHoe moje
IPAMOJIMHEHHOrO ¥ KPYTOBOTO TOKOB. Iupkynanus BexTopa MareuTHOM HHOYKIWH. 3aKOH II01-
HOTO TOKa (TeopeMa O LHPKYIISILAH HHJYKIIHA MarduTHOTO I0JIs) B Bakyyme. [Ipumenenue 3a-
KOHa TMOJHOro ToKa /Ul pacueTa MAarHUTHBIX Iofiel. MarauTHoe [I0JI€ ITTHHHOTO COJICHOHAA M
TOpOH/Ia. MarHWTHOE B3aHMOJEHCTBHE TOKOB. Emuanna cumer Toka — amrep. Buxperoe morne
ABIKYINETOCS 3apsja. MIHBapHAHTHOCTE 3/IeKTPUYecKOro 3apsna. MareuTHOE nosie Kak pesTH-
BHCTCKUH 3¢deKT.

Tema 8. MarauTHOE TIOJIE B BEIIECTBE

YCIOBHSA JUIS MArHUTHOTO IOJIS Ha TPAHHIIE pasiena nByx cped. Tkl Marsetnxos. Touka Kio-
pH. lomensl. Kpupas Hamarmmausanus.

Tema 9. OnexktpomarnuTHas HHIYKI{HS

Conepxanne Temur. Omerr ®Dapaness. MarEATHEH NOTOK. OJIC munyxumu. OcHOBHOH 3aK0H

coneHouna. Toku 3aMbIkanus u PasMbIKaHud Lend. SIBjaeHne B3auMHOl MHIYKUHU. B3ammuas
MHIYKTHBHOCTD. JHEPIUs MArHUTHOTO 0. O65EMHay IITIOTHOCTH 3HEPIMU MAarHUTHOTO IO,
Pasnen IV. Kone6anus u Bonm:

Tema 1. Mexanugeckue xoeGanms



Conepxanne Templ. CBoGomabie (cobCTBeRHbIE) H BEHYXIEHHbIE Konebanus. [IoHsTHe 06 ap-
Tokonebanuax. Juddeperunarsaoe ypasuenne TapMOHHYECKHX KOJIEOaHHM M ero pemieHwHe.
XapakTepHCTHKH rapMOHHYECKHX Konebauuit. [TorsTHe O rapMOHAYECKOM H aHTapMOHHYECKOM
ocnuUATOpe. M30XpOHHOCTE KoneGaHud. DHeprus rapMOHHYECKHX KOJEGAHW. Crnoxenue
OMHAKOBO HANPABJNCHHBIX (CKAIPHBIX) FAPMOHMYECKHX KoneGanmii. Mertox BEKTOPHOH Jua-
rpaMMel. bruerns. Cnoxenne B3aummuo [IEPIEHIVKYIISPHBIX (BEKTOPHBIX) rapMOHHIECKHX KOJIE-
banuii. Qurypsr JIuccaxy. Judpdepenunamuoe YPaBHEHME 3aTyXaroluX KoneOGaHHi u ero pe-
INeHue. Anepuoaudeckuii nponecc. Yacrora u koo uiment 3atyxanus. Jlorapupmudeckuii
ACKPEMEHT 3aTyXaHWA H JOOPOTHOCTH KOJI€OATENbHON CHCTEMEL Huddepennuansaoe ypasHe-
HUE BBIHYX/CHHBIX KOJICOAHMH H €ro pemeHHe. AMIUATYaa i (aza [IPH BBIHYX/I€HHBIX MeXa-
HAYeCKUX Konebannax. Mexanuyeckuii pesonasnc. PesonancHbe kpuBble. COOTHOIIEHHE MEXIY
hasamu BEIHYKIAIOMIEH CHIEI M CKOPOCTH NIpH MEXaHHYECKOM pe3oHaHce. CekTp konebaHuii,
[IOHATHE 0 pasnoxeHHH Dypre.

Tema 2. MexaHW4ecKre BOJIHEL

Conepxanme TeMbl. MexanusM 06pa3oBaHis MEXaHHYECKEX BOIH B ynpyro# cpeze. ITpogoms-
HbIE ¥ [IONepeTHBIe BOMHEL BonHOBOE ypaBHeHHE M ero pemenue. ['apMOHMYECKHe BOTHEL H HX
XapaKTEPHCTHKH. Y 1apHble BOMHEL. [IpHHUAT CyNepo3uuuy BOIH H TPaHHLIA €TO0 IPHEMEHUMO-
cTd. Da3oBast CKOPOCTh M AMCIEPCHS BOIH. BoTHOBOM maxer H IpymnnoBas ckopocTse. [ToHgTHe 0
KorepeHTHOCTH. MHTepdepennus pomm. CTosure BOHEL Oodexr onnepa s 3ByKOBBIX BOJH.
YipTpa- u nH(ppassyky.

Tema 3. DnextpoMarsuTHEIE KONEGaHus

Conepxanne temsl. Jluddeperuuansroe YPaBHEHHE KonebaHuH B KoneGaTenbHOM KOHTYpe H
ero pemenne. [Inpdepennuanioe ypaBHeHHE 3aTyXaIOMUX 3JIEKTPOMArHUTHEIX KojeGaHuit u
ero pemenre. Yacrora u ko3dQUIKERT 3aTyXaHus SIEKTPOMArHHTHOTO Konebanus. Jlorapud-
MH9ECKHH IEKPEMEHT 3aTyXaHus B J06POTHOCTE KoHTYypa. /[uddepennuanstoe ypaBHeHHE BbI-
HYXACHHBIX 3IICKTPOMArHUTHEIX KOJNECOaHWI U €ro pelleHne. AMIIIATY/A H (a3a mpu BHIHYX-
ACHHBIX 3JICKTPOMAarHMWTHHIX KoneGanusx. PesoHaHc B konebarebHOM KOHType. Pe3onancHiIe
KPHBBIC 1151 HAIIPSOKESHUS M CHIIBI TOKA. [lepeMEeHHEIH TOK.

Tema 4. DnekTpoMarHUTHEIE BOJIHEI
Conepxanue Tembl. DapajecBcKas B MaKCBE/LTOBCKAs TPaKTOBKH SBJIECHHA 3IEKTPOMArHHTHOM
MHIYKIHMH. ToK cMemenus. DnekTpoMarauToe noje. CrucTema ypaBHeHuit MakcBeuia. Bomro-
BOC YpaBHCHHE NN 3/EKTPOMArHUTHOTO IO H €ro peleHwHe. Ckopocts pacmpocTpareHus
SJIEKTPOMarHUTHBIX BOJH B cpeaax. OCHOBHBIE CBOHCTBA MEKTPOMArHATHEIX BONH. BekTop
IHodinTanra. UMmysise 31eKTpoMarHuTHOTO mOJLsL. Wsiygenne munons. uarpamma Hampasien-
HoCTH. JddekT [onnepa s 3meKTpOMarHuTHEIX Bow. [1Tkana SNIEKTPOMArHUTHAIX BOJIH.
Pazgen V. Onruka
Tema 1. I'eomerpuueckas onTrka ,

ConepxaHue TeMblL. DeKTpOMArHHTHAS npupona cera. Ilpunmwmn INolirenca. 3axons OTpaxe-
HHS M TpenomieHus. AOCOMOTHBIA W OTHOCHTENBLHEI ITOKA3ATENH npenomnenus. I[lomHoe
BHYTpCHHEE oTpaxeHHe. CBeToBobl. ['eoMeTpHueckas onTuka xax NpeNeIbHBIN CITyyail BOIHO-
BOH OITHKH. ONTHYECKHE HECTPYMEHTEL
Tema 2. UnTepdepennuns cera
Coznepxanue TeMbl. MoHoOXpoMmaTHuecKHe 1 HCMOHOXpOMaTHYeCKHe BOMHEL [Ipuanun cymep-
HO3UIAA H HHTEHCHBHOCTD IIPH CJIOKEHHUH CBETOBBIX BOJIH. BpeMeHHAs KOTepEeHTHOCT. Bpems
H /UTMHA KOTepeHTHOCTH. IIpocTpancTBeHHas KOTepeHTHOCTS. Pammyc xorepentrocTH. Omrrye-
Ckasd JumHa MyTH. OnTHdeckas pasHOCTH Xoma. Pacuer MHTEP(CPEHIMOHHOI KAapPTHHE! OT JBYX
KOTEPEHTHBIX HCTOYHMKOB. [1010CEI paBHOM TONMIMHEI M PABHOTO HAKIOHA. MHoromny4esas un-
Tepepertus. Croco6bl moyueHns KOTepeHTHRIX syyei. UrTepdepomerpsr.

Tema 3. ludpaxmus ceera

Conepxanne tembr. Ipuauun oiirenca — Openens. Merox 308 Openens. IIpamMormneiinoe
pacnpocTpanenue ceta. Judpaxius Openeis. Hudpaxmus Pperens ot KPYTJIOTO OTBEPCTHA U
Kpyrnoro aucka. Jludpaxnus OpeHens ot Kpast HONYILTOCKOCTH. Crupams Koprro. udpaxmus



Opayrrodepa 0T GECKOHEIHO UIMHHOMN npsaMo# menn. JIudpakuronsas pacxoauMocTs. Ju-
¢paknus oT ogHOMepHOI ITH(PaKITHOHHON peImeTKH. Paspemaromas cnocobHOCTh onTHYecKHxX
MHCTpyMeHTOB. [lonaTue o ronorpadumn.

Tema 4. Tlonspusamus ceta

Conepxanue Temsl. EcTecTBenHbI 1 NOIApH30BaHEEbL cBeT. Crenens mosspusanuy. Ilonspu-
3allisl CBETA NpH IPENOMICHUH ¥ OTpaXeHWH. 3aKoH BprocTepa. IMonapu3zamus npu aBoiiHOM
TyuenpenomieHuy. OOLIKHOBEHHBI W HEOOBIKHOBEHHLIH myur. OmTHYecKas OoChb KpHCTallla.
Ionspouas! ¥ MONAPHU3AUMOHHEIE TIPH3MBL Honsipusarops! u ananusatopsr. 3akoH Mamoca.
IIomyBOTHOBBIE W Y€TBEPTHBONHOBBIE ILIACTHHKH. HckyccTBeHHas onTHYeCKas aHM30TPOIMS.
OnTryeckas aKTHBHOCTB BEIIECTBA. Sddexr Dapanes.

Tema 5. lucnepcus ceera

ConmepxaHue TeMbl 3arpynHeHus B SJICKTPOMarHUTHOH Teopuu MakcBenna. Hopmanbuas u
aHomanbHas jucnepcud. Merossr Habmonenns aucnepcnn. Ipuamaraaeckuii 1 I paKiuon-
HBIH CIIEKTPHL DNEKTPOHHAS TEOPHS Aucnepcu ceeta. Iloromenue ceta. 3akon Byrepa. I[se-
Ta T€JI ¥ CIEKTPHI NOJIOMCHHMS.

Paznen V1. KBanTosas puznka

Tema 1 DemeHTEI KBAaHTOBO#M ONTHKH

Conepxanue Tembl. TemnoBoe u3nyuenne. PasHosecroe H3JIy4eHne. XapaKTepHCTHKH TEILIOBO-
ro  m3my4eHus. AGCOMOTHO YepHOE Tenmo. 3aKoH Kupxroda. 3axon Credana-Bonsnmana u
3aKxoH Buna. Pacnpenenenne snepruv B CIIEKTpe abCOMOTHO YepHOro Tena. Popmyna  Panes-
Jxunca. Yimrpaduoneropas Katactpoda. Keanrosas runoresa u dopmyna Inanka. Baemuuit
(oTosnekTpuyeckuit 3hheKT ¥ ero 3akoHs. DOTOHEL O¢dexr KomntoHa u ero Teopus. Mo-
zens aroma Peseppopna. IToctynarsr Bopa. Atom BOJOpOAA.

Tema 2 OnemeHTHI KBAHTOBOM MeXaHWKH

Conepxanne templ. TI'mmoresa me Bpoiing. Dxcnepumentansroe ITOATBEPXKICHHE BOJHOBBIX
CBOMCTB MHKpouYacTuIl. COOTHOIMeH e HeolpeneneHHoCTel. BomHoBas ¢ynxuus, ee cBoiicTra
M CTATHCTHYECKMH cMbica. HecTanmonaproe ypasHenue Ipenunrepa. CranmonapHoe ypaswe-
Hue llpeaunrepa. Yactuna B HOTEHMHAIBHON sMe, IIpoxoxenne YacTuIe! 9epes moTeHIMAE-
HEIH 6apbep. KBaHTOBEIH rapMoHHYeCK it ocpuusTop. Vpasuenue Ilpeunrepa mus 3NEKTpOHA
B aToMe Bozopo/a. I'1aBHoe, opOHTATEHOE H MATHHTHOE KBAHTOBKIE aucia. KeanToBanue suep-
THH SIEKTPOHA B aTOMe Bopopona. CrekTp aToma Bonopozaa. IIpasuno ot6opa. OpbuTansHELf 1
MAarHMTHBIH MOMEHT 31IeKTpoHa. COGCTBEHHBIH MeXaHHYECKHH MOMEHT HMITyIIbCa IEKTPOHA
(cinn). CIUHOBBIH MarHATHBI MOMEHT 9neKTpoHa. CIIMHOBOE H MAarHHTHOE CIIHHOBOE KBAHTO-
Bole gncna. Onsrr [tepra u Fepraxa. ITpunnun 3ampera Iaymu. ITepronmaeckas cucrema »jte-
MeHTOB Mengeneesa. Ilornomenve, croHTaHHOE M HHIyUHPOBAaHHOE H3iTydeHHe. Jlasepsl.
ITpusnun aeticteus nasepoB. Kiraccuueckas TeopHs TeINIOEMKOCTH. 3akoH Mronoura u Iltn.
KBanToBas Teopus Temmoemxoctn DifHmTeHHA. Teopus Temmoemxoctn JleGas. ®orownsl. Boso-
HBI ¥ (epMHOHEL [TOHSATHE 0 KBAHTOBEIX cTaTucTHKax boze-DifHinTeitna u ®epmu-/lupaka.
Tema 3 OcHoBaI (pu3nKHU aToMHOTrO SIpa ¥ 3JICMEHTAPHBIX YACTHII.

Conepxanne TeMsl. XapaKTepUCTHKH aTOMHOroO anpa. Mogemu atomHoro sapa. Macca u 3HEp-
THS CBA3M s7pa. 3aKOHB! PaJMOAKTHBHOIO pacnana. Ansda-, 6era- u raMMa-u3nydenue. Suep-
HBIC PCAaKIIAK U 3aKOHbI COXpaHeHus. Peakuus nenenus anep. llennas peaknms menenns. Peax-
[T CHHTE3a aTOMHBIX s1ep. IIpo6nema ympaensemeix TEPMOANEPHBIX peaknuit. Bumsr B3ammo-
AeUcTBHH H KinaccubuKanus SIEMEHTAPHBIX YacTHll. MeToxs! perucrparuu JJIEMEHTapHEIX Ya-
ctuil. KocMugeckue JIyun. YacTHirer u aHTH4acTuiel. Hedrpuno.



Coneprkanne NIpaKTHYIECKHX 3aHATHI 110 AHCOMILTHHE
1 cemecTp

Pa3zgen 1. Mexannka

Tema 1. Kunemarnka nocTymaTeIbHOTO ABHKEHHS .

ConmepxaHue NpaKTHYECKHX 3aHATHIL. Marepnansnas Touka (vactuma). CHcTema oTcHeTa.
Wuepumansuele cuHCTEMBI OTCYeTA. Papuyc-sexrop. [Tpuammn otHOCHTemBHOCTH Iames. Tpa-
extopus. [Toctynarensnoe aBHXeHHE TBEPAOTO Tela.

Tema 2. KuneMaTHka BpaimaTesHOTO ABHKEHHUS

Conepxanve mpakTHueckux 3aHsTHit. Pammyc KPUBHU3HEI TPaeKTOpuH. JIuHe#Has CKOpocTh H
JMHEHHOe yckopenue. TaHreHIuaIbHOe H HOPMAILHOE yckopenus. CBs3b MeXIy THHCHHEIMHA U
YTTIOBBIMH KHHEMAaTHYECKUMH BEIMIHHAMH.

Tema 3. JluHaMuKa NOCTYNIATEIBHOTO IBHIKEHUS

ConepxaHue NpakTHYECKHX 3aHATH. Ilepssrit 3akon HetoToHa # moHsSTHE HHEPIUATLHOW CH-
CTeMEI OTCHeTa. BTopo# 3akon HbIOTOHa M NMOHATHE CHIIBL, MAcCHI W HMITyJIbca. YpaBHEHHE
JBY)KEHHUA.

Tema 4. JlunaMuka BpamaTeIbHOTO IBHKEHHS

Conepxanne mpakTuyeckux 3aHsTHH. MoMeHT crumbl, MomeHT HMIysbca. MoMeHT HHepHuH.
Teopema Illteitnepa. VpaBHeHHE MOMEHTOB (CBSI3b MOMEHTA MMIIYJIBCA C MOMEHTOM CHIIE).
YpaBHEHHE BpamarTeTbHOTO ABHKECHHAS TBEPAOro TeJla OTHOCHTENLHO HENOABHKHOM OCH.

Tema 5. 3axous! coxpanenus

Cozmepxanne mpakTH9ecKHX 3aHSTHEH. 3aKOH COXpaHCHHs MMITYJIbCa. 3aKOH COXPaHEHHS MO-
MEHTA HMITYJIECA.

Pazneun I1 . OcHoBBI MosteKy1sIpHOIi ($H3HKH ¥ TeEpMOTHHAMHKH

Tema 1. MonexynapHo-kuHeTHYeCKas TEOPHS ra3oB

Conepxanne mpakTHuecKWX 3aHATHH. OCHOBHBIC IIOOXEHHS MOJIEKYIIPHO-KHHETHYECKOM
TEOpHUH BEIMeCTBA. MHKPO- H MAaKPOCOCTOSTHHUS CHCTEMEL

Tewma 2. [Teppoe Havaso TepMoOAHHAMUKH

Conepxanne mpaxkTHdeckux 3aHsTHE. (OCHOBHEIE TCPMOJMHAMUYECKHE MOHATHSA: BHYTPEHHSAA
SHEeprus, pabora, Tennora. GopMyTHPOBKH IEPBOTO Hagama TEPMOJMHAMUKH. Y paBHEHHE TIEp-
POTO Hadala TepMOHHAMUKH. TeII08MKOCTh. 3aBHCHMOCTS TEIUIOEMKOCTH HACATBHOIO ra3a oT
BHJa npouecca. Popmyna Maitepa. PaGora, coBepmaemas razom IIPH H30Mponeccax. DHTANbLIHS
(Temnoas Gpyukums). AmEabaTaueckmii npouecc. Temo&éMKoCTh TBEpaBIX Tel.

Pazpen IIL DaexrpagecTBo 1 MarneTHsm ‘

Tema 1. HanpsixersocTs SJIEKTPHYECKOIO MOJIA B BAKyyMe

CozmepxaHue IpPaKTHYECKHX 3aHATHH. 3aKOH Kynona. Ilonstie anextpocrarmdeckoro moJs.
CunoBsle TUHUE (THHUM HanpsoXeHHOCTH). IIpuHuun cynepmosnuun AJIEKTPOCTATHYECKUX I10-
ne#i. [ToTok BexTopa HaNpsHXEHHOCTH. Teopema I'aycca s anexTpocraraaeckoro mos B BaKy-
yMe H €€ CBs3b ¢ 3aK0HOM KyioHa.

Tema 2. ITotenmman 3JIEKTPOCTATHYECKOTO MOJIS

Conepxanue mpaktwdeckux samsTuit. PaGota cu SIEKTPOCTATHIECKOTro mons. Llupkymamus
HAMPSDXEHHOCTH 3IIEKTPOCTATHYECKOTO Nost. PoTop HanpsokeHHOCTH 3JIEKTPOCTATHYECKOT'O T10-
n5. [loTeHImansHOCTE (KOHCEPBATHBHOCTE) SJIEKTPOCTaTHYeCKOro mond. ITorernuan. Pasnocts
HOTeHIHaNO0B. CBA3b MEXY NOTECHI[HAIIOM 1 HANPSHKEHHOCTBIO 3IEKTPOCTATHYECKOTO IOJIAL.

Coxepxanne 1aGopaTopHhIx 3ansTHii Do NHCOHILTHHE
1 cemectp
Paznen I. Mexauuka
Conepxanne n1a6opaTopHsIx 3aHsTHiA. Jla6opatopuas pa6ora Ne 1-5 Uzygenne nunamuxu Bpa-
IMaTCIbHOTO NBMKEHMA TBEpAOTo Tena. JlaboparopHas pabora Ne 1-9 Omnpenenenue MOJyJIs
CHABHI'a METAJUIOB METONOM KPYTHIIBHBIX KOJICHAHMI
Pazpnen Il . OcHoBBI MOJIEKyISPHOH PHUIHKHA H TEPMOAHHAMHUKH



Conepxanne 1aGopaTOpHBIX 3aHSTHI. Jlabopatopras paGora Ne 2-2 Onpegenenne K03} umm-
CHTA BA3KOCTH XXHIKOCTH U YHCNIa PeHHOMBICA METONOM MANAIOMETO B KHIKOCTH IIapuKa
Jlaboparopras pabora Ne 2-3 Onpenenenue CKOPOCTH 3BYKa B BO3[IyXe M IMOKa3aTeNs aguabaTs
BO3/TyXa METOJOM CTOSYEH BOJIHEI

JlaGoparopras pa6ora Ne 2-7 Onpenernenne mokasateis angnabaTel Bo3ayxa meTomoM Kiemana-
He3zopma

2 cemecTp

Pasgen III. InekTpuaectBo H MarmeTusm

Conepixanue 1a60paTOPHEIX 3aHATHIA. Jla6opatopuas paGora Ne 3-1 Usyuenue 3NEKTPAYECKOTO
oJs

JIaboparopuas paGota Ne 3-3 MoctoBoit MeTox HM3MepeHHi

Jla6opatopHas paGora Ne 3-8 U3yuenue sBnenne SJICKTPONIPOBOAHOCTH M OIpENENCHHE YETb-
HOT'O CONPOTHBIICHHS METAILIA

Paznen IV. Kone6anus u BoIHBI

Conepxanue 1ab0paTOpHBIX 3aHSATHIL, Jlaboparopras paGota Ne 4-2 W3mepenue HHIYKTHBHO-
CTH KaTYIIKH [0 €€ aKTHBHOMY M PEAKTHBHOMY CONPOTUBICHHAM

Jlaboparopuas paGota Ne 4-4 Wccnenosanus SIEKTPHYECKUX KOjIebaHMi 3ByKOBOH 9acTOTHI ¢
IIOMOMIBIO 3JIEKTPOHHOIO OCHHILIOrpada

Pasaen V. Ontaka

Conepxanue 1a60paTopHBIX 3aHSTHIA. Jlabopatopuas pa6ota Ne 5-3 Omnpeznenenve JuHHEL CBe-
TOBOH BOJIHEI C IOMOIIEIO KoJterl HuroTona

Jlabopatopnas pabota Ne 5-5 Onpenenenne 1IMHEI CBETOBOM BONHEI C ITOMOIIBIO U PAKIIAOH-
HOM pemreTku '

Pasnen VI. KBanToBas ¢pusnka

Copnepixanne 1aGopaTOPHBIX 3aHATHIA.

Jlabopatopuas pa6ota 6-1 Onpenenenne noCTOSHHOI Credana-Boasivana

Jlaboparopuas paora 6-2 Usydenue sremmero dorospdexra n BakyymHBIX ¢poTo3meMenTOB

5. OHEHOYHBIE CPEJACTBA J1J151 TEKYIIEI'O KOHTPOJIS YCIIEBAEMOCTH,
ITPOMEXYTOYHOM ATTECTAITMH 110 UTOTAM OCBOEHHMA JUCIUILIAHDI
H YYEBHO-METOJWYECKOE OBECIIEYEHHE CAMOCTOSTEJILHOH PABOTBI
CTYJIEHTOB

5.1. Texymuii KOHTPOIb yceBaeMocTH

1 cemectp
PeiiTunr-konTpoas Nel
1. MexaHngeckoe IBHXeHHE Kak npocTefimas (popMa nBWKeHHs MaTepun. CHcTeMa OTCYerTa.
[puanun otHOCHTEMBHOCTH [Caymes. IIpeo6pazosanus [amnes. Panuyc-BekTop.
2. Marepuansaas Touxa (sactuna). TpaexTopms. Panuyc xpmBusnbr Tpaextopum. Jlumeitnas
CKOPOCTB K JTHHEHHOe yckopenue. [locTynaTensHoe nBImKeHEE TBEPIOro Tea.
3. TanTeRNHMaNEHOE B HOPMATEHOE yekoperus. CBsi3b MEX/Ty ITHHERHBIMY H YTTIOBBIMH KHHEMa-
THYCCKMMH BEJTHYMHAMHY,
4. Tlepasrit 3axon HbIOTOHA W MOHSTHE HHEepIHATLHOH CHCTEMEBI OTCUeTa. Bropoii 3akon Hero-
TOHA ¥ TIOHATHE CHIIBI, MAaCCHl M HUMITY/IbCA. YPABHEHHE JIBHIKCHHS. Tpernit 3akon Hetotona u
IPEJEIIBI €r0 IIPHUMEHHMOCTH.
5. HenHepumaisusie cacTeMb! 0TcYeTa. AGCOMIOTHEE H OTHOCHTELHBIE CKOPOCTH U YCKOpEHHE.
Cunel wHepIuY.
6. CHCTeMa MaTepHAILHBIX TOYEK. Lentp unepumu (nentp Mmacc). Teopema o nemKeHun LEeHTpa
HHEPIIHH.
7. lonsaTtre abcomoTHo TBEPAOro Tena. MoMeHT nHepnuyu Tena.



8. Teopema IlIteiinepa.

9. MomenT crbl. MoMeHT EMITyIBCA. YpaBHeHHE MOMEHTOB. YpaBHeHHe BpAI[aTENLHOTO JBH-
KEHHUS TBEPIOTO TE/la OTHOCHTEBHO HEMOABHKHOM OCH.

10. T'apockommaeckuit ¢ dext. CBoGOAHEIE OCH.

11. 3aKkoH coxpaHeHns AMITyTbCa H TpeTHH 3axoH HeroToHa.

12. 3aKoH coxpaHeHHs MOMEHTa HMITYIIbCA.

13. PaGota u 3Heprus B MexaHuKe. JHEPTHS KHHETHYECKAS U IOTEHIHATTbHAS.

14. Honstrie crmosoro nonst. Cesi3sb MeXTy HOTCHIATEHOMH SHEPIUEH U CHJION.

15. 3axon coxpaHEeHHs MEXaHUYECKOMH SHEPrHy.

16. KoHceppaTHBHBIE ¥ HEKOHCEPBATHBHbIE CHIIBL KoncepBaTHBHas ¥ JHCCHIIATHBHAS CHCTEMBEL.
17. 3amaun MexaHHKH KHUIKOCTEH U ra3oB.

18. Ypasrenue HepaspriBHOCTH. YpaBHEHHE beprymm.

PeHTHHr-KOHTPOJL Ne2 :

1. Tlousitre uaeambHOro rasa. MoneKyISpHO-KHHETHIECKOE TOIKOBAHHE TeMIIepaTypsl. Makpo-
CKOMMMYECKHUE [IapaMETPEI CHCTEMEL

2. BHyTpeHHss SHEprus WAeaIbHOro raza. Yucno cremeneit cBOGOMBL 3aKOH paBHOpacIpesene-
HHS SHEPIHH.

3. JlaBnenue raza ¢ TOYKH 3pEHHS MONEKY/IPHO-KHHETHYECKOH Teopu. OCHOBHOE ypaBHEHHE
MOJIEKYIAPHO-KHHETHIECKOH TEOPHH.

4. YpaBHEHHE COCTOSHHS HIEATBHOIO ra3a (YpaBrenme Knanelipona — Menznerneesa).

5. JluHaMA9ecKue U CTaTHCTHIECKHE 3aKOHOMEPHOCTH B (u3mke. CTaTUCTHYECKHMH METOI HC-
ClenoBaHuA CHCTEMBL. [IonATHE 0 GyHKIMM pacnpeaeneHus.

6. ®asoBoe mpocTparcTBo. Gasopas TouKa, Ba3oBas sueHKa. CTATHCTHICCKOS YCpeHEHHe.

7. Pactipenenenne Makcsenna. Cpennne CKOPOCTH MOIIEKYII.

8. bapomerprdeckas hopmymna. Pacnpenenenne Bompmana.

9. Pacmipenenenvie Makcaemna — Bosbimana.

PeiiTHHr-KoHTpOL No3

1. Vpasuenue Ban-nep-Baansca. H3oTepMbI peaibHbBIX razos.

2. MeracTabunsHOe cocTOSHHE. Kputnueckoe cocrosnue.

3. BHYTpeHHsI 5Heprus peanbHOro rasa.

4. XapaxTepuCTHKa JKUAKOTO COCTOSHUSA. Bkt ITOPSJIOK.

5. IloBepxHOCTHOE HaTsxeHHWe. CHIEL BOSHUKAIOIIME HA KPUBOH IIOBEPXHOCTH XUIKOCTH.
®opmyna Jlannaca. CMaunsanve u KaITHJUIAPHBIC SIBICHHUS.

6. IloHsTHE CTOMKHOBEHHA. VYrpyroe u Heynpyroe CTOIKHOBEHHS.

7. IlpunensHoe paccrosme. DddexTUBHOE ceuenye paccessius. CpenHsis JuMHA CBOGOIHOrO
npobera.

8. OCHOBHEIE TepMOIHMHAMUYECKHE TTOHSTHS: BHYTPCHHSA SHEPIrHs, paboTa, Temnora. YpaBHe-
HHE [IEPBOIO HaYala TEPMO/IMHAMHKH.

9. 3aBHCHMOCTD TEIUIOEMKOCTH MAEATHHOIO rasa oT BUJa nponecca. Pabota, cosepmaemas ra-
30M IIPH H3OIIPOLECCAX.

10. Amnabatugeckmit mpomecc.

11. O6parumMsle 1 HEOGpaTHMEIE nponecchl. Kpyrosoit mponecc (k).

12. Iuxn KapHo u ero KIIJT ans uneansHOro rasa.

13. IlpuHIHD REHCTBAS TEILIOBOrO ABHraTeNs U XOJIONMIILHOM MaIlIMHEL

14. OuTpomms. 3akoH Bo3pacTaHus SHTPOIIHH.



2 cemecTp
PeliTHHr-KoHTpOIL Nol
1. 3akon Kynona. HanpsbkeHHOCTD SIIEKTPOCTATHYECKOTrO oJIsl. [IoHsATHE 3/meKTpocTaTHYecKoro
nons. [IpuHIMn cyneprnosnupy neKTpHYecKux momei.
2. Iorox manpsxerroctd. Teopema [aycea ans SNIEKTPOCTATHYECKOTO MOMA B BAKYYME.
3. Ilpumenenne Teopemsi [aycca mns pacyera moseit.
4. PaboTa CHIT 3IEKTPOCTATHYECKOTO HOJIA. IApKyIAHs HANPKEHHOCTH 3IEKTPOCTATHIECKOTO
IOJIA.
5. lorennman. PasHocTh moTermmuanos. CBA3b MEXIY TOTEHIHATIOM K HaNpPsAXKEHHOCTHIO JJIEK-
TPOCTATHYECKOTO MOJIS.
6. CBOGOTHEIE H CBSI3aHHBIE 3aps/Ibl B BemecTse. THIIb! AUANEKTPUKOB. IoHHAasl, 3eKTpoHHas U
OpHUEHTAIMOHHAS MOIAPU3AIHH. '
7. DNEKTPOEMKOCTD YEAMHEHHOr0 IIPOBOJHMKA, CHCTEMEL IIPOBOJTHUKOB ¥ KOHJIEHCATOPA.
8. DHeprus 3apsmKEHHBIX YEJMHEHHOTO IPOBOJHHKA, CHCTEMbI IPOBOJHMKOB M KOHZACHCATOpA.
OHeprus 3MeKTPHYecKoro moms. OGseMHas MIOTHOCT SHEPIHH 3JIEKTPHYECKOrO MOJIA.
9. XapaKTepuCTHKH 3IEKTPHYECKOTO IO U YCIOBHS €r0 cymecTBoBaHus. Pa3HoCTE moreHIHa-
JIOB, 3JICKTPOABHIKYINAs CHJIA, HAPSKECHHE.
10. 3akon Ammnepa. MarnuTHas HHAyKIMS. 3aKkoH BHo — Capapa. [ToHSTHE MarHATHOTO HOJISL.
IIpHHIMN CyNepno3HIHY MArHATHEIX HONEH. MarHUTHEI MOMEHT.
11. MarauTHOE TOII€ IPSAMOIHHERHOTO | KpPYTOBOI'O TOKOB.
12. JIpuxeHre 3apsHKeHHBIX 9ACTHIT B STIEKTPHYECKHX ¥ MATHATHEIX TIOJISIX.
13. 3aKoH MOTHOTO TOKA I MATHATHOTO MOJIS B BEIECTEE. HanpsxerHOCTE MarauTHOTO MO
MarnuTHas npormaemMocTs cpembl. MHAKIHsS MATHUTHOTO [OJS B BEIIECTBE.
14. Onbrr @apanes. MarauTasn notox. DJIC MHIYKIUH. OCHOBHOM 3aKOH 3JIEKTPOMATHUTHON
uHayknuy. Ilpapuno Jlenna.
15. CamMOMHAYKIMA W B3aMMOMHIyKIUS. WHIyKTUBHOCTE M B3aMMHAs MHIYKTHBHOCT. TOKH
pa3sMBIKaHUA ¥ 3aMbIKAHHUS.

PelTHHT-KOHTPOIB No2

1. CroGonnble U BHIHYXOEHHBIE Kone6aHud. I ApPMOHHYECKHE MEXAaHHYECKHE KOJIeOAHUS U HX
XapaKTePUCTHKH.

2. DHeprus rapMOHMYECKHX MEXAHHIECKUX KOJeGAHH, Housrtae o rapMonmyeckoM u amrap-
MOHHYECKOM OCLUJLIATOPE. :

3. CnioeHre OMHAKOBO HATIPABIIEHHbIX TrapMOHHYECKUX KoJeOaHwmii. buenns.

4. CroxxeHue B3aMMHO NCPICHANKYIAPHBIX TAPMOHHYECKUX Kosebanuit. duryper JIuccaxy.

5. 3aTyxaroImie MeXaHH9ecKHe KOJIeOaHus. Hacrora, koadpuument 3aTyxanus, JorapumMuge-
CKHH JIEKPEMEHT 3aTYXAHHI MEXaHHIECKHX KOIeOaHMIL.

6. BRIHY:XIEHHbIE MEXaHWYeCKHe KoIeOaHus. AMIUIMTYNa ¥ (asa IpH BEIHYKICHHEIX MEXaHH-
YECKHX KOoJeOaHusIX.

7. Mexanuveckuii pesoHanc. PezonancHsIe Kpupsle. COOTHOIIEHH MEXTy (asaMu BEIHYXIA-
IOIIEH CHITBI H CKOPOCTH TIPH MEXaHHYECKOM PE30HAHCE.

8. MexanusM 06pazoBaHis MEXaHHYECKHX BOJIH B yupyro# cpeze. IIpogonsHsle u nonepedHbIe
Bo/HBL BonHOBOE ypaBHenwue u ero pemenwue. I 8pMOHHYECKHE BOJHBI M MX XapaKTEPHCTHKH.

9. ®a3oBas CKOPOCTH U AUCHEPCHS BOJH. BOMHOBO MakeT | TPYTIIIOBAs CKOPOCTb.

10. IlonATHE O KOrEpPEHTHOCTH. Huteppepenims Bon. CTosME BOIHEL

11. Konebarenpunii kouTyp. Iapmonuyeckue SJIEKTPOMArHUTHBIE KOJIeGaHNs ¥ HX XapaKTepH-
CTHKH.

12. 3aryxaromue 3neKTpoMarHUTHBIE KoIeGanus. Yacrora, xosbdunuent saryxanus, norapudg-
MWYECKHH JIEKDEMEHT 3aTyXaHHs SJICKTPOMAarHATHRIX KoJiebanuit. lo6poTHOCT KoNebarebHO-
ro KOHTYpa.

13. BemykeHHbIe 3/eKTPOMATHATHEIE KOIeGAHHS. AMmmTya 1 dasa BEIHYKIEHHBIX 3JIeK-
TPOMarHUuTHBIX KoJaeOaHui.



14. ®apaneesckas © MakcBeLIOBCKas TPAKTOBKH SIBIICHMS 3IEKTPOMAarHATHON MHIYKIHH. TOK
CMEIIEHUS. ,

15. Cucrema ypaeuenuit Makcsena. DJIEKTPOMArHUTHOE MOJIE.

16. BonHOBOE ypaBHEeHHe mis SJIEKTPOMATHUTHOIO TIOJIA M ero pemenue. CKOPOCTh pacipo-
CTPaHEHUA SICKTPOMArHUTHEIX BOJH B CpeZax.

17. OcHOBHEIE CBOMCTBA 5EKTPOMATHHTHEIX BOJIH. OHeprust ¥ HOTOK SHEPIHH 3IEKTPOMATHHT-
HeIX BOJH. Bextop Ilo#inTunra. Umnyisc 3JIEKTPOMAarHUTHOTO ITOJIS.

PeiiTunr-KOHTpOIL No3

1. OnexrpomarsuTHas mpupoza ceera. [Ipuanun Tolirenca. 3axoHs! OTPAXXECHMS U IPEIOMIIE-
HHA. AGCOMIOTHEIA M OTHOCHTEILHBIN TOKA3aTe ! npenomienus. IlonmHoe BHyTpeHHEE oTpaxe-
HHe. CBETOBOIBL.

2. KorepeHTHOCTH ¥ MOHOXPOMAaTHYHOCTE CBETOBBIX BOJIH. Bpemennis xorepenTrOCTE. Bpems u
JUIMHA KOTEPEHTHOCTH.

3. Onrrrveckas qmEa myTH. OnTHdecKkas PasHOCTb Xona. Pacuer unrepdepennnonnoit kapTuas:
OT JIBYX KOI'€PEHTHBIX HCTOYHHKOB.

4. I1omoCE! paBHOM TOIIMHEI M PABHOTO HAK/IOHA.

5. IlpocTpaHCTBEHHAs KOTEPEHTHOCTS. Paguyc xorepenTHOCTH.

6. Ilpurmun Troiirenca — ®penens. Metox 30H ®penens. [Ipamomuneiinoe pacIpoCTpaHeHHe
ceta. Jlnppaknus Operens Ha Kpyriom OTBEPCTHH H AWCKE.

7. Tudpaknus Opayrrodepa ot GeckoHeqHo JUTHHHOY IIPSAMOH IIEJIH.

8. ludbpaxuus Opayrrodepa na OIHOMEPHO# NH(PAKIHOHHON pelIeTKe.

3.2. Ilpome:xyTouHAs ATTECTANMA 110 HTOT'aM OCBOCHHS AACHMIUTMHEI (9K3aMeH)

Bonpocrr k 3x3ameny (1 cemecTp)
1. MexaHudeckoe JBHKeHHE Kak mpocTefimas popma JBuKeHHs MaTepun. CHCTeMa OTCHeTa.
Ilpunmun otHOCHTEMEHOCTH [anumes. IIpeobpazosanns "ammumnes. Paguyc-pexrop.
2. Marepuansaas Touka (vactuna). TpaekTopHs. Pagnyc xpuBu3HLI TpaeKTopuH. JIuHeiiHas
CKOpOCTB H JIHHEHHOE ycKoperHe. [locTymaTensHoe ABHKEHHE TBEPJOTO Tea.
3. TanrennuansHOe B HOpMaTBHOE yekopenus. CBA3b MEXITY IHHEHHBIMA H YITIOBBIMH KHHEMa-
TUIECKHMH BETMIHHAMHY.
4. Ilepsslit 3akon HeloToHa ¥ moHsATHE MHEPUHUANLHOA CHCTEMEI oTcYeTa. Bropoii 3akon Hiro-
TOHA H TIOHATHE CHIIBL, MAaCChl H UMITYIIbca. Y PABHEHHE JBHIKCHHS. Tpernit 3akon HetotoHa u
IIPEJIEIIBI €70 IPUMEHHMOCTH.
5. HewHepnuanbHele CHCTEMEI OTCYeTA. AGCOMOTHEIE M OTHOCHTETLHbIE CKOPOCTH U YCKOpEHHE.
Cubl uHEpIMH.
6. CucTeMa MaTepHaNIBHBIX TOYEK. HenTp unepuuy (uenTp Macc). Teopema o nBrkeHHU neHTpa
HHEPIIVH.
7. IousTre abcomoTHO TBepOro Tena. MoMeHT HHEPIUH Tela.
8. Teopema Illteitnepa.
9. MoMmeHT cunsl. MomenT HMIIYbCa. Y paBHEHHE MOMEHTOB. YpaBHEHHE BpamarensHOro IBH-
KCHHA TBEPAOTO TENIa OTHOCHTEILHO HETIOABHIKHOM OCH.
10. 3akoH coxpanenus HMITyNIbCa U TPeTHH 3akoH HrroTona.
11. 3akoH coxpanenus MomeHTa HMIIyNBCA. .
12. Pa6ota u 3neprus B MexaHuxke. JHEprus KHHETHIeCKas U IOTCHIHAIbHAS,
13. Ypapuenue nepasprmHOCTH. Ypaerenue Beprymm.
14. TlonsTHe WaeanbHOTO raza. Mornexynapuo-kuEeTHIECKOE TOTKOBAHYE TeMIIepaTypel. Mak-
POCKOIMYECKHUE IIapaMETPEI CHCTEMBI. ,
15. BHyTpennss sHeprus mneansHoro raza. Uncio CTemeHed cBoGOABL 3akoH paBHOpacIpese-
JICHHS SHEPTHH.
16. JlaBnenue raza ¢ Touxu 3PEHHA MONEKYIAPHO-KHHETHYECKOH TeoprH. OCHOBHOE YpaBHEHHE
MOJICKYTIAPHO-KMHETHYECKOM TEOPHH.



17. YpaBrenue cocTosHus naeamsHoro rasa (ypaBnenme Knaneiipona — Menneneena).

18. JlunaMuvecKkHe H cTaTHCTHYECKHE 3aKOHOMEPHOCTH B ¢m3uke. CraTHCTHYECKH METON He-
ClenoBaHus cucTeMbl. [IonsTre 0 QyHKIMHA pactpenenerys.

19. Pactipenenenne Makcpemta. Cpezane CKOPOCTH MOJIEKYJL.

20. bapoMeTtpudeckas Gopmyia. Pacnipenenenune BonbimMana.

21. YpaBHenue Ban-nep-Baansca. H3oTepMsI peanbHEIX ra3os.

OcHOBHEIE TEPMOJMHAMHYECKAE MOHATHS: BHYTPEHHsIA SHEPrus, paboTa, Terwota. YpaBHeHHe
[IEpPBOT0 HaYajla TEPMOIHHAMHUKH.

22. 3aBHCHMOCTB TEIIOEMKOCTH HEANTEHOTO rasa OT BU/A nponecca. PaGora, coBepiraemas ra-
30M IIPH U30IpPOIIECCcax.

23. Anmabatuyeckuii mponecc.

24. O6paTHMEIe i HEOOPATHMBIE IPOLIECCEL. Kpyrosoit nponecc (mux).

25. Huxa Kapuo u ero KITJI s maeansHOro rasa.

26. IlpuAIMN JEACTBAS TEMIOBOTO ABMTATENS 1 XOJIOAXWIBHOM MAIIMHBL

27. 3akon Kynona. HanpsnkeHHOCTS SJICKTPOCTATHIECKOr 0 1MoiIsl. IloHATHE 3nMekTpocTaTHYecKo-
ro moys. [Ipuniun cynepnosuuwm snexTpadeckux moneii.

28. Ilotox manpsxennoctu. Teopema Maycea s BJIEKTPOCTATAYECKOTO IO B BAKYYME.

29. [Ipumenenue Teopemsl ['aycca s pacyeTa nonuei.

30. PaboTa crit 31eKTpoCTaTHYECKOro MOJIA. LMpKyIAnus HanpsKEeHHOCTH 3IEKTPOCTATAIECKO-
O O,

31. Iotermuan. PasnocTs motenmmanos. CBs3b MEXIy NOTEHIIHATIOM U HAMPSKEHHOCTHIO 3JIEK-
TPOCTATHYECKOTO MOJIA. '

32. CeobonHEle W CBA3aHHLIE 3apsAbl B BelecTBe. THIIEI AMBNEKTpUKoB. MoHHas, snekTpoHHas
1 OpHEHTAI[MOHHAA HONIIPU3ALHU.

33. IlonspusoBaHHOCTS. JIMdNeKTpHYecKas BOCIIPHUMYHUBOCTE BEINECTBA H €€ 3aBHCHMOCTH OT
TEMIIEPaTyPBL

34. Teopema I'aycca u1s SMeKTPHYECKOro OIS B AUDJIEKTPHUKE. JIEKTPHIECKOE cMemenue. Ju-
SJIEKTPHHECKas] IPOHUIAEMOCTD CpeAbL. HanpssKeHHOCT 31eKTPHYECKOro IO/ B JHIIIEKTPHKE.
35. PacnipesieneHue 3aps/10B B IPOBOJHHKE. NeKTPOCTATHIECKOE [10JIE BHYTPH H CHapy»Xu Hpo-
BOJHUKA. DIEKTPOCTATHIECKAs 3aIIATA.

36. DNEXTPOEMKOCTh YeUMHEHHOTO IIPOBOJHUKA, CHCTEMBI IPOBOAHUKOB M KOH/IEHCATOPA.

37. DHeprus 3apsKeHHBIX yeIUHEHHOTO TIPOBOJHUKA, CHCTEMBI IIPOBOAHMKOB H KOH/IEHCATOPA.
OHeprus 3neKTprudeckoro moms. O6beMHAS IIOTHOCTS SHEPruH 3JIEKTPAIECKOrO MOJIA.

Bonpocei k 3x3ameny (2 cemMecTp)

1. XapakTepucTUKH 31eKTPHIECKOr0 OIS 1 YCIIOBHS €r0 CyIIeCTBOBaHMS. Pa3sHOCTE moTeHnHa-
JIOB, SNIEKTPOABHKYINAS CHIA, HAIIPSKEHHE.

2. Knmaccudeckas 3ieKTpoHHast TCOPHA SJICKTPOIIPOBOTAMOCTH METAJLIIOB H €€ HEJOCTATOTHOCTE.
3. 3akoH Amnepa. MareuTHas HHyKiws. 3akor bro — Casapa. [Tonsitue MarHETHOTO OIS,
IIpuHImn cynepnosnimy: MarHUTHBIX moftel. MarHATHEL MOMEHT.

4. MareuTHOE 10J1e IPAMOIMHERHOrO 1 KPYT'OBOI'O TOKOB.

5. llapKymsuus BeKTOpa MarHUTHOM HHIYKIUH. 3aKOH MOJTHOTO TOKa. MarHuTHOE mojie /THH-
HOT'O COJIEHOHa ¥ TOPOHAA. ‘

6. MarsuTHOE B3aMMOJIEHCTBHE TOKOB 1 €IMHHUIIA CHJIBI TOKA — amItep.

7. IBHXKEHNE 3apsKEHHBIX YaCTHI] B JNEKTPHICCKHX H MATHHUTHBIX ITOJIIX.

8. OnbiT @apanes. MarHuTHEL TOTOK. OJC wraykuuu. OCHOBHOM 3aK0H 37ICKTPOMAarHUTHOR
uaayknud. [pasuino Jlenna.

9. Camounayxums u B3aMMOMHAYKIHUA. MHAyKTHBHOCTD ¥ B3auMHas HHIYKTHBHOCTB. TOKH pa3z-
MBIKaHHS U 3aMBIKAHHS.

10. Sneprus MarsuTHOrO MO, O6BEMAAS ITOTHOCTE SHEPrud MarHUTHOTO IOJIS.

11. CBo6omHbIE ¥ BEIHYKICHHEIE KOTeGAHUS, I'apmonmyeckre MexanmyecKue KoneGaHus U 1X
XapaKTepUCTHKH.



12. DHeprus rapMOHHYECKHUX MEXaHHIECKHX KoJeGanuii. [ToHsTHE O TapMOHHYECKOM H aHrap-
MOHUYECKOM OCHHILIATOPE.

13. Croxenne oIMHAKOBO HATIPABITEHHBIX TapMOHHYECKHX KoJiebanuit. Buenns.

14. Cnoxenre B3aMMHO [ePIEHIUKYIAPHBIX TapMOHHYECKHX KosteGanuid. Ouryper Jluccaxy.
15. 3atyxalomue Mexannaeckre xonebanus. YactoTa, K03 PUITHEHT 3aTyxaHus, TorapudMude-
CKHH IEKpEMEHT 3aTyXaHUs] MEXaHWIECKHX KOJe6aHMUiL.

16. BemyX/IeHHBIE MEXaHAYIECKHE KOTeOanus, AMILTMTY/a H (a3a IpH BEIHYK/ICHHBIX MEXAHH-
YECKHX KoneOaHusx.

17. Mexanudeckuit pesonanc. Pezonancusie kpupbie. CoOTHOMEHHs MeXy (azaMu BEIHYXa-
IOINEH CHIIBI B CKOPOCTH IIPH MEXaHUYECKOM PE30HAHCE.

18. Mexanu3M 06pa3oBaHns MEXaHHIECKUX BOJH B ympyro# cpene. [lpononpHeie u nonepednsle
BOJIHEL. BoHOBOE ypaBHeHHe 1 ero pemenue. ['apMOHHYECKYE BOIHE! B HX XapaKTEPUCTHKH.
19. KonebarenbHeri koHTyp. 'apMOHHUYECKHE SJICKTPOMArHUTHLIC KOJIEOaHHS B HX XapaKTepH-
CTHKH.

20. 3aryxaromye eKTPOMATHUTHBIE KOJIEGaHHS. Yacrota, koa(uumeHT 3aTyxanus, torapud-
MHYECKHH JEKPEMEHT 3aTyXaHUd 3EKTPOMATHATHBIX KOJeOaHH i, Ho6poTHOCTE KONEGaTENBHO-
ro KOHTYpa.

21. BemyX/JIeHHbIE 3IeKTPOMarHHTHEIE KONeGAHNM. AMniuTyzna u ¢asa BEHYKIECHHBIX 3JEK-
TPOMArHUTHEIX KOjieOaHuii. \

22. QapajieeBcKas H MAKCBEILTOBCKAS TPAKTOBKY SBJICHHS JNIEKTPOMArHUTHOH HHYKIHH. Tox
CMEIIEeHHS.

23. Cucrema ypaBHeHui MakcBena. DIIEKTPOMArHHTHOE MOJIE.

24. SnexTpoMarHuMTHas puposaa ceeta. [Ipunimn [rofrenca. 3aKoHE OTPaXXE€HHA U NIPEJIOMIIE-
HUA. AGCOIIOTHBI H OTHOCHTEIIBHBIN OKA3aTeNH npenoMiIerns. [1o/mHoe BHYTPEHHEE OTpaXke-
HHe. CBETOBOMELL

25. KorepeHTHOCTS 1 MOHOXPOMATHYHOCTE CBETOBBIX BOJIH. BpeMmennis xorepentHoCTS. Bpems
¥ JUTHHA KOTE€PEHTHOCTH.

26. Onrrraeckast mmHa myTa. OnTHYecKas pasHOCTb xoaa. Pacuer HHTEpQEPEHIMOHHOM KapTH-
HBI OT ABYX KOT€PEHTHEIX HCTOYHHKOB.

27. Ilonocsl paBHOM TO/IMHEI H PABHOTO HAKIOHA.

28. Tudpaxuus Opayrrodepa Ha 0HOMEPHOI Au(PaKIMOHHOM penTeTKe.

29. ECTeCTBEHHBLI U IIONAPH30BAHHEIH CBeT. Honsipusamust npu oTpaxkeHMM B NpeTOMICHAN.
3axoH Bprocrepa. .

30. Ionspusanus npu ABOKHOM TyuenpenoMineHud. OOBIKHOBEHHEI H HEOOBIKHOBEHHDIH TIy9H.
Onrugeckas ock kpucramia. Ilongpusanuonmsie npHu3MeL. 3akoH Masmoca.

31. TennoBoe w3JydeHue U €TO XapaKTEPUCTHKH. 3aKOHEI TEILIOBOTO H3ITyYeHHsI.

32. @opmyusl Panes-Jlxunca u [Lnanka s TEIOBOro nm3nyyenus. CriexTp u3nydeHus abeo-
JIOTHO 4€PHOTO TeJIa.

33. Baemmuit hoTosddeKT H ero 3akoHEmL. YpaBHenne DfHIITEHA /I BHEIIHETO poToadhpek-
Ta.

34. Macca u ummynsc goToHa. J[aBnenue crera.

35. Spdext KomnToHa U ero HETEpIIpeTanHs B CBETE KBAHTOBAIX IIPE/ICTABICHUH O IPHPOJIE
H3Iy9eHHs.

36. Monenu aroma ToMmcoHa u Pesepbopna 1 ux uporusopeuus. Hocrynarsi Bopa. Cnextp ato-
Ma BOJOpoO/a.

37. BopoBckas Teopust cTpoeHHs aToma. OIBITEL ®panxa u epra.

38. I'mnoTesa e Bpoitns. OKCIepUMEHTATLHBIE HOATBCPKACHUA BOTHOBEIX CBOMCTB MHKpOYa-
CTHIL. '

39. Ilpusiun u cooTHOImEHUS HeonpenenéHuoctei ['eiizentepra.

40. BonHoBas GyHKIHAS U €8 CTATHCTHYECKHH CMBIC/L Obmee ypaBHeHHE [lIpeaunrepa. Ypas-
nenue HIpexunrepa 1s cTanMOHAPHEIX COCTOSHMUIL.

41. AToM BoZOpO/a B KBAHTOBOM MEXaHHKe.



42. KsanToBsle uncna. [IpaBmna otbopa.

43. purmymn IMaynu. Pacnpenencune SJICKTPOHOB I10 SHEPIeTHYECKUM YPOBHSIM aTOMA.
44. Cocra, 3apsaa ¥ pasMep aTOMHOTO saapa.

45. JlepexT Macchl H SHEPTHSA CBSA3H aTOMHOTO sazpa.

46. Monenu aToMHOTO spa. SlnepHble CHITBL

47. PamnoaKTHBHOE H3ITydeHHE U €ro BHIEL

48. 3aKkoH pajMOaKTHBHOTO pacmaja. ITpaBuna cMemenwus.

49. SlnepHsble peakuyyu U UX THIIEL

5.3. CamocTosiTeIbHas paGoTa 06yqaomerocs.

® paboTa ¢ JIEKIMOHHBIM MaTEPHAIOM KAK 110 KOHCIIEKTAM, JMTEpaType, TaK U 3JIEKTPOHHBIM HC-
TOYHHMKOM HHGPOPMALHA

¢ BBIIONHEHHE TOMAIHETO 3a/JaHAs U MOATOTOBKA K PEHTHHT-KOHTPOILIM

® JUIsl KOHTPOJIA PaGOTHI CTYZIEHTOB, a TAaKkKe IS CTHMYTIMPOBAHMS CHCTEMATHIECKOTO HA3y9YEeHUs
Kypca QH3MKA B TeYeHHe ceMecTpa IIPEAYCMOTPEHBI PeHTHHT-KOHTpoMH. OHHM IIPOBOAITCA B HCh-
MEHHOH ¢opme '

® 2 KOHTPOIIsl 3HAHWH CTYAEHTOB POBOAMTCH 3k3ameH (1 1 2 CEMECTPHI)

IIpumepnbie TeMsl pedepaTUBHEIX paGoT
1 cemecTp
1. ®usvka — Hayka IO3HAHMSA MHDA.
2. IIpocTpaHCTBO ¥ BpeMs B hH3HKe.
3. YUepHble AsIpsI Bo Beenennoit.
4. Yuenne K.D. ITuonkorckoro.
5. Monemiposanue nponecca PaclpOCTpaHCHHS yAAPHOW BOJHBI IIPH B3PHIBAX B Pa3JIHIHBIX
cpenax.
6. Kunetuka 1 TepmomHaMuka GHONOrHIecKmx IIPOLIECCOB.
7. Topsok u Gecriopsiiok B MEpe G0 ImHx MOJIEKY L.
8. OKcnepUMeHTAbHEIE HCCITIeOBAHMS 3JIEKTPOMArHUTHOTO HOJNA 3eMIH B 061acTH CBEPXHHU3-
KHX 9acTOT.
9. IllapoBas MOTHHA U e IIpUpoJa.
10. MaranTHOe nosne 3emn.
11. Monmuus u eé npupoaa.
2 cemecTp
1. DnexTpuYEeCTBO B KUBBIX opraHusmax.
2. DneKTpHYeCTBO B aTMOchepe.
3. JlasepHO-MHIYIIMPOBAHHEIE THAPOIMHAMUYECKHE BOJTHEL
. OU3HYeCKUe METOIE PETHCTpalTHH 3EMIIETPSACEHHIA.
. Ilpamenenne yisTpassyka B HHTPOCKOIIHH.
. buorpadns A.C. ITonosa.
- BooxoHHO-onTHYECKHE THPOCKOMEL
. Coumre.
. Kocmorormaeckoe kpacHoe cmemenue.
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Cnucox Moxer 6HITH 3HAUMTENHHO pacmupen. TeMy pedepata crymeHTsI cormacyior c
IIPENOIaBaTesIEM.



QoHp oneHOYHBX cpeactB (DOM) mns IpOBECHHUSA aTTECTALlMK YPOBHA C(HOPMUpOBAH-
HOCTH KOMIIETCHIIMH 06y4atomuXcs 0 QUCIHILTAHE OPOPMIISETCS OTAETbHbIM JOKYMEHTOM.

6. YY4EBHO-METOAUYECKOE U HH®OPMAIIMOHHOE OBECIIEYEHUE

JAACITATIJIAHBI

6.1. KnurooGecnedeHnocTh

HaumenoBanue JIATEPATYPHI: ABTOP, HA3BAHWUE, BH] H3JaHud, H3aa-
TENBCTBO

Tog
H3NaHUS

KHUI'OOBECIIEYEH-
HOCTb

Hanugne B anexrpoHHOM
katanore 35C

OcHoBHas IuTEpaTypa

1. Kynum, Anexcanzp AnekceeBrd. (DH3UKA @ METOIUICCKHE yKaza-
HHAS K TEOPETUIECKOMY MaTepHaly, NPaKTHIECKAM 3aHATHAM H 3aa-
HHAM, TECTaM, KOMILIEKCY 1abopaTopHbIX paGoT ANA CTYIEHTOB AH-
CTaHIMOHHOK (opmbl 06yuerns / A. A. Kymam, JI. B. I'pynckas ;
BiagamMupckail rocynapCTBEeHHbIH YHHBEPCHTET MMeHH AlJlexcanapa
I'paropsesuua w Hukonas puropeerda CToONETOBBIX (Bal'Y), Ka-
tenpa obmeti u npukaanHOM GusEKH ; MoK pex. A. A. Kynuma .—
Brapumup : BraguMupcksit rocynapcTBeHHEIN YHHBEPCHUTET HMEHH
Anexcannpa I'paropsesmda u Hukomas I'puropsesraa CTONETOBEIX
(Bal'Y), 2013 .— 214 c. : mn., Tabn. — Umeercs 3NEKTPOHHAS BEPCHS
— Bbubmmorp.: ¢. 211-212.

2013

http://e.lib.vlsu.ru:80/handle/
123456789/2624

2. MeTtoamdecKoe I0COGHE NI CAMOCTOSTENLHON paboTel o pm3uKe /
aBT.-cocT.: A A. Kymmm, JI.B. ®ypos; Bnagum. roc. YH-TUM. Al. 1

H.T. Cronetossix.- Biaxumup: Usa-so Bnl'Y, 2017.- 128 ¢. ISBN 978
5-9984-0822-9— MimeeTcs snexTpoRHas Bepcud .— bu6umorp.: ¢. 242.

2017

3. AntoHoBa, M.A. ®U3UKA. Mexanuxka. Monexymnapaas ¢pusmka.
TepMonuHamuka. DnekTpuuecTro. MarHeTHsm. Mexanugeckue kojie-
Garus ¥ BonHEL. BonHOBas onmuka: yueGHOe nocobue/ M.A. ARTOHO-
Ba. }0.K. Kokypuna; Bnamum. roc. yu-T uM. A.T. u H.T. CToIeTOBBIX.
— Bragumup: Wsn-po Bal'V, 2017 ISBN 978-5-9984-0776-5

2017

4 @ypos, Jleorna Buktoposmy. ONEKTPUYIECTRO M MarHeTH3M: yqe6-
Hoe mnocobue / JI. B. ®ypoB ; Bragam. roc. yr-T mm. A. . u H. T.
Cronetorsx.— Bnamumup: Hn-so Bal'Y, 2021 — 148 ¢. umeercs
JneKTpoHHad Bepcus. -ISBN 978-5-9984-1454-1.

2021

JomonHuTeNsHas TUTepaTypa

1. Tankun, Apkanmii ®enoposnd. Jlexiwu 1o ¢uzmke : B 4 4. : [yge6-
Hoe nocobue] / A. @. Tamkun ; Bnagumupckuii rocymapcTBeHHRIH
yrEBepeATeT (Bnl'Y) .— Buamamup : BaaaaMupcknit rocynapcTsen-
Hetl yaupepcurer (Bal'Y), 2004-2007. '

2004-2007

http://e.lib.vlsu.ru:80/handle/
123456789/469

2. Yepros AT. 3azaunuk no dmsuxe: Yue6HOE mocobue IJi1 BTY30B
/ A.T. YeproB, A. A. Bopo6ses. — 8-¢ w31, nepepab. U mon. — M. ;
®usmariar, 2007. — 640 c. : w1, Tabn. — ISBN 5-94052-098-7.

2007

3. Jlmwtpuera, Enena BanepseBHa. Yue6Hoe mocobue mo bmuxe :
MexaHuka / E. B. JImurpuena, B. C. [Tnemmener ; Bragumupckmii
roCyfapCTBeHHbIH yHuBepcuTrer (Bal'V).— Bnagumup : Bragumup-
CKMH rOCYJapCTBEHHBIH YHHBEPCHTET (Bal'y), 2009 .— 143 ¢. : un.,
Tabn. — WMeeTcH 3M1eKTPOHHAA BepcHs .— bubnrorp.: ¢. 143. ISBN
978-5-9984-0005-6.

2009

http://e.lib.vIsu.ru:80/handle/
123456789/1304

4. Caperse U.B. Kypc ofmeit pwmsuxs : yaebHoe mocoGre IUIA BTY-

308: B 3 1. / K. B. CaBemen. — 7-e u3]1., crepeoTHir. — CII6.: JlaHs,

2007 — (JIyamue knaccudeckue yuebunkm) (Kmaccugeckas yueGHas

JETepaTypa no ¢usuke) (YueOHMKH Wi By30B. CriemManbpHas MTepa-
a). — ISBN 978-5-8114-0629-6.

2007

5. @ypos, Jleonna Bukroposma. Vae6Hoe mocobue x TIPaKTHIECKAM
paboram 110 duswke / aBT.-coct. JI.B. dypos; Bramum. roc. ye-r .
AT. u HT. CroneroBsix.- Brnapumup: Hsp-so Bnl'V, 2019.- 140 c.
8,14 m.n.). ISBN 978-5-9984-1030-7

2019




6. Casearep U.B. Kypc obmeii ¢m3ukn : yaebHOe nocobue mis BTY-
308B: B 3 1. / K. B. CasenseB. — 7-e m3]., crepeorrn. — CII6.: JTans,
2007 — (Jlyumme KIaccHYecKue ydebnukn) (Knaccaueckan yue6uas 2007
miTepaTypa 1o ¢usuke) (VaeGHuKA A1 By3oB. CrenyansHas IHTepa-
a). — ISBN 978-5-8114-0629-6.

6.2. Ileproguueckue H3xanus
KT® OKypuan Texauueckoit ¢pusuku). DiexTpoHHas Bepcus http://journals.ioffe.ru/jtf/

6.3. HarepHer - pecypcnl
1. http://genphys.phys.msu.ru

2. http://www.e-science.ru/physics

7. MATEPUAJIBHO-TEXHUYECKOE OBECIIEYEHUE AACHUIIINHBI

JIA peamm3anyuy MCUAILTMHEL (H3HKA HMEIOTCS CIICLHATEHEIE NOMEINEHHS ISl IPOBE/IE-
HUS 32HATHH JEKIHOHHOTO THIIA, 3aHATHI IPAKTHIECKOro THIA, TPYIIOBBIX H WHIHBHIYILHBIX
KOHCYJIbTalMH, TEKYIIEro KOHTPOJS M IPOMEXYTOYHOR aTTECTAIIHH, a TAKKE [IOMEMIECHUS ISt
CamoCTOATeIbHOM paboTel. JlaGoparopHble paGoThl MPOBOAATCH B 1abopaTOpUIX MEXAHMKU H
MONICKYIIApHO# $u3ukn(428, 429), snexTpomMarneTusma (425, 426), ontuxwm (422, 424).
Ilepedens HCTIONB3yEMOrO THIIEH3HOHHOTO IPOrpaMMHOro obecnedeHns: nakeT oGUCHBIX mpo-
rpamm Microsoft Office, Microsoft Open Licence — 61248656
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